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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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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.

Place a net class directive label.

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

0A
@ Place a directive rule area.

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

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

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.

o8 &Y

Place a text comment.

Place a text box.

Draw arectangle.

Draw a circle.

NOoOOm+-H

Draw an arc.

=

Draw a bezier curve.

=

Draw a graphic lines.

N

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

B Place a bitmap image.

5 Delete clicked items.

PR RIIRR

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.
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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
BYTFRIFEERN, BWENERTSHAH SLAIALEA 50 mil FIRIEE, E% KiCad tr

NOTE xS 8 E LRSS 45 50 il BIFRAS. A 50 mil LSRR R <SS RS
S TERREES: | .

vore | 5. SHARMEEMEMENTE, TLETEEEI, SEER, RS STRNEN
18, ST EE S,

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

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).

10
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You can only use the properties dialog to edit one item at a time. To edit multiple items, use the Properties
Manager, described below. There are also other tools that can be used to edit specific types of objects in
bulk, such as the Edit Text and Graphics tool for editing 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.
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Properties [
Symbol

s Basic Properties

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

Exclude From Board
Exclude From Simulation
Exclude From Bill of Materials

Do not Populate

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

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

In properties dialogs and many other dialogs, any field that contains a numeric value can also accept a basic
math expression that results in a numeric value. For example, a dimension may be entered as 2 * 2mm,
resulting in a value of 4mm. Basic arithmetic operators as well as parentheses for defining order of
operations are supported.

SEARTS

BBRIS

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

74AHCIGOZ?

74AHCIGO4

7AAHCTGO8 U
74AHCIG125 z 4
74AHCIG126

74AHCIG32

74AHCIG8E

74AHCIGUO4

T4AHCI1G125

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

ZHEF Sinsle Gate Buff Tri-State LVC CMOS

HXHFEDF U7
I] TALVC1G125
HaE

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

RUAMBERT, RERNS/ERIERS, AILABE AR SRR IEE EEI FRMEAS,

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

B-EagimERTA

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

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

p n u m k meg g t

1012 107 108 103 103 108 10° 1012

13



ki mi gi ti

210 220 230 240

* Regular expressions: if you're familiar with regular expressions, these can be used too. The regular
expression flavor used is the wxWidgets Advanced Regular Expression style, which is similar to Perl
regular expressions.
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#H1To
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RIS HIE#HTT,
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RISTILEBE ((v) e (o) TRBH, JETRNERTLENRS, NBIEEERNS, WERTFLR
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s TEEBMRISHNARBIAES IHNSLER, RItthEBmERnSLk,
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The Symbol Properties window displays all the fields of a symbol in a table. New fields can be added, and
existing fields can be deleted, edited, reordered, moved, or resized. Fields can be arbitrarily named, but
names beginning with ki_, e.g. ki_description, are reserved by KiCad and should not be used for user

fields.

BTFRABIMNEAUET NHRFEREN, HEB/LTRIVEEDR: KFEMEENTT. BRA. LB, FA SR
B, XAXNIRE/FHE, FERUBHNREBANUES T FRNEM FEH, ETMUERALHNERETRNMS
(FThe%ZEER) 51, AESRSHEREX.

NoT | S TFRNERCRMALIETAERSPRENTATRETIRE, HEARRAMEN
A, BUAERT, ANEFRBRAIEE T,

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.

Edit Symbol... opens the Symbol Editor to edit the copy of the symbol in the schematic. Note that the
original symbol in the library will not be modified. The Edit Library Symbol... button opens the Symbol

15



Editor to edit the original symbol in the library. In this case, the symbol in the schematic will not be modified
until the user clicks the Update Symbol from Library... button.

HEE/LTEY, Bl KiCad HAED NSRS R

Exclude from simulation prevents the symbol from being included in SPICE simulations. Symbols that are
excluded from simulation appear desaturated and with a grey "X" over them in the schematic. The color of
the "X" is configurable by editing the "Excluded-from-simulation Markers" color in the selected colorscheme.
The visual marker (the "X" and the desaturation) can be disabled completely by unchecking Mark items
which are excluded from simulation in the Schematic Editor preferences.

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

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

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

O
™
I
s
in
Hﬁﬂ,#
20
(-
N

o MATCHL
PC-A3
PC-A9
PC-Al11
FC-A10
PC-A7
PC-A6
PC—AL4
PC-AEN

= 74L5886

ackage-DIP:DIP—-ZE_W7.E2mm
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Text size: 50 mils Color: I:I
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Position Y: 4650 mils

ZIHEEFRNEI S BN "RISRIE" MEEFRFIETER, EHEHTETFERI,

| .

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

Alternate pin functions

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

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

General Pin Functions

Number Base Mame Alternate Assignment Electrical Type Graphic Style
13 PA3 PA3  Bidirectional l_ Line
14 PA4 PA4 € Bidirectional [ Line
15 PAS PAS  Bidirectional l_ Line
16 PAG PAG © Bidirectional [ Line
17 PAT PAT 2 Bidirectional = Line
B0 v e =
19 PB1 PBO © Bidirectional = Line
20 PB2 | ADC.INB | © sidrectional = Line
21 PB10 TIM1_CH2N © gidirectional = Line
22 PB11 TIM3_CH3 © gidirectional F Lire
23 Vss - Power input [ Line
24 VDD - Power input [ Line
25 PB12 PB12 2 Bidirectional [ Line
Library link: MCU_ST_STM32F0:STM32F030C6Tx Simulation Model... ® Cancel v 0K

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

18l b
19l b1
20 b
39 b3

1

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

o

Iql

Updating and exchanging symbols

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

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

NOTE symbol in a schematic with its corresponding library symbol.

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

1‘:" b 4 Update Symbols from Library WA X

Update all symbols in schematic

':i:' Update selected symbol(s)
Update symbols matching reference designator: | U102
Update symbaols matching value: MCF5213-LQFP100

Update symbols matching library identifier:

kit-coldfire_schlib:MCF5213-LOQFP100 ]}
Update/reset Fields Update Option
Reference v Update symbol shape and pins
Value v Update keywords and footprint

Footprint
Datasheet
Description

Remove fields if not in library symbaol

Reset fields if empty in library symbol

Update/reset field text
Update/reset field visibilities
Update/reset field text sizes and styles

Update/freset field positions

Update/reset visibility of pin names/numbers

Update/reset symbol attributes

Select All Select None Reset custom power symbols
Output Messages
Show: All Errors o Warnings o Actions Infos Save...

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

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

Update selected symbol(s): symbols that are selected in the schematic will be updated.

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

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

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

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

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

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

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

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

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

visibility updated to match the library version of the symbol.

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

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

Update/reset visibility of pin names/numbers: if selected, the visibility of pin names and numbers in
the schematic version of the symbol will be updated to match the visibility of the pin names and
numbeers in the library version of the symbol.

Update/reset symbol attributes: if selected, the schematic symbol attributes (do not populate, exclude
from simulation, exclude from BOM, exclude from board) will be updated to match the library
version of the symbol.
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Reset custom power symbols: if selected, the Value field of power symbols in the schematic will be
updated to match the library versions of the symbols. If not selected, the Value field of power symbols
will not be updated, even if the Value field of other non-power symbols would be updated. Note that
changing the value field of power symbols will change the global net associated with the power symbol.

The bottom of the dialog displays messages describing the update actions that have been performed, with
filters for which types of messages to display (errors, warnings, actions, and/or infos).

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

(® Change selected symbol(s)
Change symbols matching reference designator:
Change symbols matching value:

Change symbols matching library identifier:

kit-coldfire_schlib:MCF5213-LQFP100

MNew library identifier:

kit-coldfire_schlib:MCF5213-LQFP100

Update Fields
Reference
Value

¥ Footprint
v Datasheet

v Description

Select All Select None

Output Messages

U102

MCF5213-LQFP100

Update Options

v"_'.l_u VMoo =l .|l|'|

v | yolate |_.'-'_.'|:|| _||| oot 1

Remove fields if not in new symbol

Reset fields if empty in new symbol

Update field text

Update field visibilities
Update field sizes and styles
Update field positions

Update/freset visibility of pin names/numbers

Update symbol attributes

Reset custom power symbols

Show: All (¥ Errors o (v Warnings o (¥ Actions ¥ Infos

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

Close

I

n

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, ##WR0110, #PWR0118,

#PWRO0121, #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, €102, C103, C104, C105, C106, kit-coldfire_schlib:C

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

Update symbol fields from new library Cancel OK

This dialog is primarily useful for managing symbols that appear in multiple libraries, when you want to
switch from one library to another. For example, if a schematic uses symbols that are in both a global library
and a project-specific library, the Symbol Library References dialog could be used to switch between using
the global symbols or the equivalent project-specific symbols. It does not have features for fine-grained
control of how fields are updated; for that, use the Change Symbols dialog.

Comparing symbols between schematic and library

When a symbol in a schematic diverges from the corresponding symbol in the original symbol library, you
can use the Compare Symbol with Library tool to inspect the differences between the two versions of the
symbol. Run the tool using Inspect — Compare Symbol With Library.
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@ @ Compare Symbol with Library

Summary = Visual

Schematic vs library diff for:

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

Pin 5 differs.

The Summary tab shows the name of the symbol, including its library and schematic reference designator,
and provides a list of the differences between the schematic and library versions of the symbol.
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(] [ ] Compare Symbol with Library

Summary  Visual

Power input
Power input

Ul
ADB603

Output

e
s |
(R
c
—_
48]
=
(@]
o

Schematic

Library &

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

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

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

The screenshot above shows a visual comparison with the schematic version of the symbol deemphasized.
You can see a partially transparent pin 5 (from the schematic version of the symbol) is in a different location
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than the fully opaque pin 5 (from the library symbol). This indicates that the pin was moved in either the
schematic or library version of the symbol.

AEFER
RISZREAIMIR T RERATSENSRFERsNTRE, raus [ Rarnssas.

B Symbol Fields Table VoA X
Edit | Export
Field Label Show = Group By Q Filter Exclude DNP | [ Group symbals | | &
Reference Reference — Reference Value Datasheet Footprint Qty DNP
Value Value [v] [v]
i ‘ — — BUSPCI_5V Connectors:BUSPCI 1
Footprint Footprint [w] [w]
Datasheet Datasheet E| > £1-C36, C70-(100nF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 40
Description Description c37 100pF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 1
SQUANTITY} — Qty o > C38, C67-C69 4,7UF Resistor_SMD:R_1 206_3216Metric_Pad1.24x1.80mm_HandSold: 4
${ITEM_NUMBER} #
= (39-C41 TuF Resistor_SMD:R_1210_3225Metric_Pad1.24x2.70mm_HandSold: 3
Champ? Champ7
${DNP} DNP E| E‘ c4z 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
> C46, C47 220pF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold 2
+|# &
c48 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.

BT R ENMEN A LUER —T B oieE, EENBTRITEEALUET ( cerl + ) 3 (crl + v)) #TEH
kNG, MERPEHRTRINY T2 BOM FEBM, TERMAERITMIER TRNESA 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 #* button or deleted with the
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.

MEATREFRIIR. MEAZFEETNFER. AT2ENFERURIINE. EAMUEEHRTFECHME,
WAILMERZ TRUAMBL — BREXMERAIMUAHMEES (REERE, FREEIRE) FMEEFRMER.

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
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corresponding symbol in the schematic, or do nothing. The selection action can also select the symbol’s
footprint in the board editor, depending on the PCB Editor cross-probing settings.

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

Virtual fields

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

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

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

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

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

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

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

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

EEREFRINET

BFRISPEVMEARESI/AMET5E, BTNSEMBIIEANXIE, SEEMEMIEFIRETRE, XLETHEEE
KISV T RIS HEZHEER ARERE .

X LTSRN T RRTRo
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NOTE X LR IR HAth T B S o RAUIHERE Pt ] YFER

USHIRISHE
(IS RGN —IFAR, TIBGBRKEE PCB SRR, SRS REERINS SRR LA
TR,

fEKiCad 7, (ISH—THRTITALENFE (R RTEHE, C ZTHREA, U XRTERER, FF) KEENEF

H. MRFTEEZTET, BLUSHEE-TRREUNES TR, REREUSHASE—T ? &, mMA
BT, ISR,
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USAUAERSANAIREEREMRE, BB FNRESE TRSHIUSFRIEAIETIBHEREXES

s,
NOTE RE— TSR SHITIZEFR ) $0E,

BziitE
ERBHEE, FSENIZIREETITRENINE. MAUE REFRE - REEREERE - HHEM &gt
it BREERTS SIRERE AEHIT. BaitF B AN TR % BEHHITIR,

_.;!; b4 Preferences oA X

Common — .
|w*| Automatically annotate symbals

Mouse and Touchpad

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

Display Options
Grids
Editing Options

Sort symbols by Y position =

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

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

Gerber Viewer

First free after sheet number X 1000

VoW W VWV

Drawing Sheet Editor
Packages and Updates

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

LERRMNZ TRSE, BIISRE WfF REH#TIE, KXY IEHF.
WB EIAFRNISIRERIARS. IURR/WARKT, trlEETFRIEEBIHT.
ATFTETNESZER, FERINTTERMAY,

HIETR
1 TRAEMAFHZETNRSEEIS. BEMITE, HREBTRE C6 50 B4,
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EBE: | il=-H

® EEEEEE @ XAEHETH 00 N
O (UEBSETE O YARHRTE (V) 2
= RS
@ FSWasst: @ FEEEEFZEMNEE: |0
O ESWaT O £BESX100
O =8, BEssETEENIRE O #Z{/SX1000
[ BuSTTiEEs T -
mES=S200
EhettiE
b

HirEE:

Er VIS B g5 BAEE mn | RS

ZTERHE T I TR RIS HIMEER

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

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

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

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

TERREEE 150 I LUBRRATIE S CRINMIPR IS,
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BHSEEE
EMMIENATRRIEE | SUFIRE, SEUBTEESES, MrENSREEREmNEREEesE, TEN
RIEER R 7 SRS R,

k3 LN13 7 SLCT+ BUST+ T 13| ™
M1l D6 [ 23]
éﬂ; 112 D7 ACK TP
Nc_m%( ._2.2__0
vz BITZ 215
| 113 PE+ 21
o [J12 _ BUST+ BIT6 8 o
o k13 ACK [ 20
h [H11 BITZ BITS 2P
H12 BITS 19
o [113 BIT6 BIT4 6o
p [LH13 BIT4 18] ~
o [613 BIT3 BIT3 5 1o
n CF12 BIT2 SLCTIN=_171°
E13 BITL BIT2 q
,'3 F11 SLCTIN- 161 °
o [D13 I BITL 3lo
12 15
o D12 BITO BITO 2150
STROBE 1 o -
P41

FIDRESHETTER, BRILUET AR RS [IE TR ER
ARESHTEMMERE RN S, RAILIAANIERE LM "BIRFTS" AR
¢ Power symbols: symbols for connecting wires to a power or ground net.

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

84

SEATEARZBERZITHASER, BEVER, DIN—REENKREEA—RELIA—T5IHEE RE
SHHRIRTREZEILER | IR—RELZL A IRSLENFE, FSEILEE,

REENSLRE—T/NAR, REER, HERISLEN, XTHRUBHER, RERN HE—TEE,
EE TR Rt RIER,

SHRIAEEMRTEEGNIBER FTRSEMS &G HEE. EHit, RERS5IHNSE5MW
NOTE BWFREE, BINERBRISTILHISL&IALER 50 mil KR, EH KiCad fRERTSE
MIFFEETEE KASHIE B 50 mil IR,
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vore | 55, SEMHMIENARSNTE, AELEREN), ARSAS, FHLE HTRER
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FASSEENSR, EERANTIRETNSETR / (v) . hAETRERERIRSE RS ST
S,

FIAEMIEEN | RESSEIATE 0 A, NER [y RIMYSERIE 45 €A, |\ RERFHIUE
FIREMREBS &, FILYER  shift |+ space | TEXLEBTUARIEER, TAETE MIFIUE - OSEGER - WEEN FitiE
FImHIE, REERIRT RS LN, TR B,

5 PCBéRiEaF—1%, (RIER / tDIRSLHIRT

BILMER®BE) () BiEs) ((¢) TEXRBHINRESE. S5, B TERBINEENLER, MARE
BHRMSLHIMEEE, M HEa) TRMMRSIIARERE.

RIDMER R TR ((Ae + 4 ) ERERNSE, I TTEAUMMPTESLEIIT THSLHG, ERME5
RIGENSE, BERRA—TER. BRERZIEALNSIEIERTEEY AR T—T4%~.

(RALLET A S4HiERE PRI —TSLDRAE, ZSLGELRNERMIERD T, (RUAETEE—T
S HiERE W NESMESNS LD T,

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

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

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

Cancel Default “
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file:///src/build/src/eeschema/pcbnew/pcbnew.html#track-posture

S&ER

RXNSLEARRTVEREN, NMRF/EER, DIABMRING RRERT] (—+ BHEAMIERE) . SRR
BERMBIFERERTNESLEC LS,

T LENFEEA, E2E P1 51118, 19, 20, 21, 22§23 NSL HERATHER,

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

@ . Junction Properties

Diameter: 0 mm

Color:

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

Cancel Default

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

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

BREBNRE, SMEEAENEETE,

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

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

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

toolbar.
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NOTE NRER—TFIEEE, TeREERNA, BEAEERNMEIREIRER,

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

RN IRE
BRI AR OIRITES, SHIFERIEIHEE.

_;L- * Global Label Properties v X
Label: ‘ | ~
Syntax help

Fields
Mame Value Show Show MName H Align VaAlign  Italic Bold
+ T4 [
Shape Formatting
(® Input Font: Default Font ~ |B i HE'D' 0 g Auto

Output

o Text size: | 50 mils Color:l:l

Bidirectional

Tri-state

Passive

® Cancel + 0K

RE FERIRE TIRENNA, EIRETIREDMARERANING, HRENAZR L%, THFIFC, WD
S8R, (ERMIEETRR {EEEEED 1R SEEE.

BV TET A BURHIRERINN, (RAIMRE AR FA, KNRIEE, FREREFIRUALUERE, (REAILIR
BN AENFIREERERNAR. BANERREE/LTANENR: B SRR ENRIEE TRAMIRER
%70, FAKETEERRSEEIAAR (A, W, Xa, =8 EE) . LERERERENRE LN, &E8S
EHIRE,

NOTE FRAMA KRNI FIZERERIRE, FOARKRRIELETTRIRE,

NOTE ARIZEREMEE &, ERASHEMNNRERIZHIRE X ABERILEE,

REMAILIRINITFER, AR TFRERANEX ("FLE" /M "TTEUS", TEENER) , ERRMUAHERFR.
IMEFRINTREMTRSFE  (RAIME TR E(RRVMIE, ERNFAI. Al 8. K\ FE B
BE TR,

BEAEREFRERATET, AIUETRHRBREFRIETVEED, HERARERMEN

NOTE &) SRAERT, HIEFAMFISET.

5f5FR—#, HEFRALEIMNRZERIFRERSEFRIBIEHTEMRE (NEREFR, WEA ¢
) o

HIMFERMER, RESEAEHIEDGR DHITRE, FENERERETEERENIIIIR, SIRERERTISLE]
BIFURIRE, X THRMEER.
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FAtRE D EOPILESE

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

For more information about assigning net classes, see the net class documentation.
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:l?? b g Schematic Setup oA X

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

<

Electrical Rules
Violation Severity
Pin Conflicts Map

~ Project

Net Classes

Bus Alias Definitions

Text Variables

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

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

— TRl AI R ERERES BN, FRIZMEE, (RAARRRIMESHEE AL, (FA—FddES
I, (RAILUGASRENSESH/SELHFIR, BEEER, BINSEBEARNRIRIREXF R, EXTHFH, il
EXT—T%% USB M5, A5 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.
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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 MNew 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, BRMSETHYRARIE AR BEREES] vCC 1 GND MK L,

39



- PWRFLAG

S R
o - 47uf

o 47uf

.ffoﬁffffff:
CAsub

DL TAEE TN T

=4 7uF

. rﬁjj:::jjjj
F‘

. PWRFLAG

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

No-connection flags (= ) are used to indicate that a pin is intentionally unconnected. These flags prevent

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

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

Re R EaRE | B

When the power pins of a symbol are visible, they must be connected, as with any other signal. However,
symbols are sometimes drawn with hidden power input pins, which are connected implicitly. KiCad
automatically connects invisible pins with type Power Input to a global net with the same name as the pin.
For example, if a symbol has a hidden power input pin named VCC, this pin will be globally connected to the
VCC net on all sheets. This kind of implicit connection is not recommended in new designs.

Care must be taken with hidden power input pins because they can create unintentional
connections. By nature, hidden pins are invisible and do not display their pin name. This

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

PaEME T RIEE D SR, HEet RERREER  RIFgEN BRtl B0 BR
NOTE RS I, SiZikiE AE - BREENEIE, TAMTIER HRE—TYRES B R
mmaﬁt>o

PLE &

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

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

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

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

VCC

Connection Name

Resolved Netclass
Power

ic Setup

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

Schematic Setup

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

Import Settings from Another Project...

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

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

Each net class can have unique graphic properties that determine how wires of that net class are displayed in
the schematic. Wire and bus thicknesses, color, and line style (solid, dashed, dotted, etc.) can all be adjusted.
Setting the color to transparent will use the theme’s default wire/bus color for the net class, which is
configurable in Preferences.

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

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

The bottom pane lists pattern-based net class assignments. Each row has a net name pattern and a net class;
nets with names that match the pattern are assigned to the specified net class. If a net matches multiple
patterns, the first match is used. Pattern-based net class assignments are dynamic: when a new net is added
that matches an existing pattern, it will be assigned to the associated net class automatically. Net patterns
can use both wildcards (* to match any number of any characters, including none, and ? to match any
character) and regular expressions. The nets that match the selected pattern are displayed to the right of the
pattern list.

BIE0, net* EIIEEZRZF net , netl, network , FUEAIEMIL net FFLHIMLRZFIIMLE, KR * FEEMNRK
XPHEXEEARR (* EESTHZ TIHIERNZERY) , net* ERLICEER A ne IR,

iCE, MRS ETENRIZEERE, R, —TERFREEDAMIRMCHMEE—T

NOTE B/ FRIEHI R

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

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

Pattern: /LED2 Net class: Power (v ]

Currently matching nets:
/LED2

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

Graphically assigning net classes in the schematic

As an alternative to pattern-based net class assignment, net classes can be graphically assigned to nets in the
schematic using either directive labels, net labels, or rule areas. Net classes must be created in Schematic
Setup before they can be assigned graphically.

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

BE B
.
PC—-DBO

PC—AEN o




Directive labels are added with the @4 button in the right toolbar. They behave like labels, except that they
cannot be used to name a net. The attached net is assigned a net class according to the value of the directive’s
Net Class field. The Net Class field presents a dropdown list of all the net classes in the design.

MBR—THIMRARHRMMB—TE2% L, 24 ERPTERAEERDEEIEERNIMSLE,

| NON | *Directive Label Properties
Fields

Name Value _Show:Show Name: H Align :VAIign: Italic | Bold
Net Class [Power | Center Center

+ T 4 w
Shape Formatting

Dot Orientation: i I °'| |'°

O circle
Biamond Pin length: 2.54 mm  Color: I:l
Rectangle

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

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

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

Component classes

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

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

You can also assign component classes using directive labels in combination with rule areas. The Rule Area
tool can be used to draw a shape to which directive labels can be attached. Any symbol which crosses or is
inside the rule area will be assigned to the component class specified by the directive label attached to the
rule area border. An example is shown in the image below; R1 and R2 will be assigned to the Channel 1
component class. For more information about directive labels and rule areas, see the net class
documentation.
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Components can have more than one class, and symbols take on a class if any of their sub-units have that
class.

EERR
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Text and text boxes

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

are added using their respective buttons in the right toolbar. Text boxes are similar to regular text except
that they have an optional border and they automatically reflow text within that border.

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

XM AN BE S TANEARFIBTIREIIRE, XAEL A USSR IR TEOER X AEIME, HEENHIS
VAT, PREMNAEERERNTA, . K0\ BENRE, EANTS, UREENKFESR, XAMELZR;
XFER, BEWNTFEDR, URFEEDENERTS,

NOTE ROAXAXNAARIEEIZEFIRE, BOAAERIUELETPIRE,

—}!‘E’ » Text Box Properties e

Text:

— . . Syntax help
|| Exclude from simulation

=l- - [@-

Font: Default Font v B |/

Text size: | 50 mils Color:|:|

|2| Border

Background fill

Width: 0 mils  Color: I:I I:I

Style: Default b

Link:

& Cancel + OK

L2

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

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

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

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

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

K

MANMMNAESZFEEXFE, EISANBETHEERR) P& TR, BRT KiCad AN, (RERILUERZR
RTE(REE X _ERUEM TTF 44,

BPFEARSERATLEF. MRZIEEAH—SRBREMEFHFRTTEN LT, NafE

NOTE s RRIMI==th, % TEEANSEAYE, B KiCad 2k,

Text markup
SAKVMESZHF AR, TR, ME TIREEENA/[FSFRIE,

TheE WRigiBE HZR

LR textA{superscript} textsuperscript

TR text_{subscript} e

X% ~{text} text

[[REE -&E - XA -LE,  ${variable} variable_value

LE]

(XK -T2, E5FE] ${refdes:field} field_value of symbol refdes

NOTE LERHTE [FEERE PEXT A ER, T8 L NERANALE,

Simulation directives

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

EERR
Graphic rectangles (|:|), circles (O), arcs ( f- ), and lines ( / ) can all be added using their respective
buttons in the right toolbar.
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43, BT (R4 BEIRE) AUAESTER () NRMEHEEFRHTRE, B2, BEfENENEHEA

BURERF R EH RFREERL.

-?:‘ » Rect Properties
Border
Width: mm  Color:
Style: Nefault it

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

LT T 4
Filled shape
Fill color:
& Cancel w OK

NRNLEEIRE N 0, NEARIEEINFNALET, %% 3TAITE <schematic-setup,[FIZEIRE>> PECE, RZLRVE
EEHAUERERE, BRAFIERVNHCNZERAAREIINEFLAE, XAMUE RIFRE B,

554 —#, EENERBMNERNLHIEIZE (0E, 45, REHRBE) , AILAAEN T EEZAITHRIZHE¥R

18 (¢ and [Av)e [snife | space | EEIRGII LR,

5PCB 4% —H, |/ IRIEREIRERIER,
fEE&R

WIS IPSG: B ZHAMBIREE D, REEFHNEERAIDEBHIER. BETEERITFIREMENLY

B, DRI EGREE R AIRE,
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it B 4wiR AN

MANERABRERILOET MEXATEERE WiEE (IR - MEMANETRE.. ) #Tit8smE. ZITR1E

AILUEN S LN S LM T RBIE,

i
Scope
|| Reference designators

Values

Other symbaol fields

Wires & wire labels
Buses & bus labels
Global labels

Hierarchical labels

Label fields

Sheet titles
Other sheet fields
Sheet pins

Sheet borders & backgrounds

Schematic text & graphics

Set To

Font: - leave unchanged —
Text size: - leave unchanged —
Orientation: | —leave unchanged -
H Align: - leave unchanged -
WV Align: - leave unchanged -
Line width: -leave unchanged —
Line style: -leave unchanged —
Junction size: | —leave unchanged -

SEEMfEE R

Edit Text and Graphic Properties oA X

Filters

Filter fields by name:

Filter items by parent reference designator:
Filter items by parent symbol library id:

Filter items by parent symbol type: Mon-power symbals

Filter items by net:

Selected iterms only

W Text color:

mils (v Bold [w] Italic

~ | (labels only)

~ | (fields only) (v Visible (fields only)
~ | (fields only) (¥| Show field name (fields only)
mils Line color:
e Fill color:
mils Junction color:
" Apply ® Cancel « 0K

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

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

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

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

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

Only include selected items filters to the current selection.

CIE £-{:8] 1.3

B DIEHEAERE SR A imE W RIR IR ERE.

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

indicates that the color will be inherited from the default value from the the schematic settings or net class
properties.
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Schematic editing convenience functions

There are several convenience features in the Schematic Editor that make some common editing and

connection operations faster.
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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

USB4D— 1% USB4D -

USBLD+ USBLD+

USB5D— §§ USB5D—
USB5D+ [P2¢1USBSD+

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.
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REERE
The Schematic Setup window is used to set schematic options that are specific to the currently active

schematic. For example, the Schematic Setup window contains formatting options, electrical rule
configuration, net class setup, and schematic text variable setup.

THUER MA—THESARE... REMEBNESAREEIRE, ZIATHEE-—TRERFERTEEES
ARNRE (HBIVEED], FERBRIMENR, ERIRZRIE, S EERENINE),

[REERT

_-;?; * Schematic Setup oA X
~  General Annotations Inter-sheet References
Symbal unit notation: | A v Show inter-sheet references
Field Name Templates ; B ;
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 0
Met Classes Suff
Bus Alias Definitions Global label margin ratio: | 30 %

Text Variables Dashed Lines

Symbols
Dash length: | 12
Default line width: | 6 mils
Gap length: | 3
Pin symbol size: 25 mils
Dash and dot lengths are ratios of the line width.
Connections
Operating-point Overlay
Junction dot size: | Default v
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 v 0K

BIVEERE SRS, XA, 7E, BENSEHNAMNIRE,

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

Default text size sets the default text height used by the text, text box, and label tools. Overbar offset ratio
controls the vertical spacing between text and an overbar ( ~{} ) over that text, as a ratio of the text height.
Label offset ratio controls the vertical spacing between a local label’s text and the attached wire, relative to
the label’s text size. This also affects the spacing between symbol pins and their pin number. Global label
margin ratio defines the size of the box around a global label, relative to the global label’s text size.
Increasing the margin may be useful to avoid overlapping text with overbars (~{}) or letters with
descenders, but this may cause closely packed global labels to overlap with each other.
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Default line width sets the default line width for symbol graphics, if the symbol does not override the
default line width. Pin symbol size scales symbol pin graphic style annotations, such as the bubble on an
inverted pin.

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

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

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

CLOCK—RB6 > [2.3]

REEANMTEASTUEB DRI, RRERKE ERIBIASHKE, m ERRCE EFBIr SR ERIEEE, BirsHlER
REZHERTFLAERN : BRKER 2 WRRLENHE,
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FERBTMER

_?; o+ Schematic Setup oA K

~ General Project field name templates:
Formatting Name Visible  URL

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

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

Text Variables

+ W

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

FREMEREZNMSFR, ZENRANAREETHAERS, SREEFHNE TRSEHREEERNSFEXH
FUAF B NHIEM AT, XAIREREA, HIMIHISEERG ST,

BERFERAILUREAN A NHAA R, HALLRERURL FE,

HRIEEREREXNFERBIMERGEATHAINE, FREMERBAMNAERIFZRETEX, SERTELH
RN ERIERIFTEINE.
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BOM presets

_.;!; F 4 Schematic Setup

~  General Bill of Materials Presets:

Formatting Name

Field Name Templates |a||fie|d5

BOM Presets

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

[ ]
Text Variables

Bill of Materials Formatting Presets:

Name

Lt Import Settings from Another Project...

& Cancel v OK

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

are listed and can be deleted here.

ERC S ™ SIS -hsin

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

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

5 |BFERIRGET ST HECEIE AN, DURIEIE A& A5 K BVE IR E B SEMS. 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 - F2B, ERC B hEFIEMANIRE,
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PEEE

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

Schematic Data

Embedded Files )
Netclass assignments:

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

Import Settings from Another Project... Cancel “

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

net labels.

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

60


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

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

BEFNBEX ARATLLIZ2LFE, XRBEPESENEM. BXBEINBNESER, 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
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Opening legacy schematics

Modern versions of KiCad can always open projects created in older versions of KiCad. However, schematics
created in some older versions of KiCad have special considerations that must be observed when opening
them in order to prevent any data loss.

Opening KiCad 5.0 and 5.1 schematics

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

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

—;!E' ~ Remap Symbols oo X
This schematic currently uses the project symbaol 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 [w| Warnings o [w| Actions | Infos Save...
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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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sheet1 PEBEBEIFE net1 HIMLEIGER /sheetl1/net1 HEBEMLRETN, REERZNEHEBAXEEFBRR
HNAREMSEAREE, SEREERIRAEX S

Sheetfile [RIZE S HEEIFRIRFMNFMIFIEE S+, RIZEXARISRZEAIUSENHENH, BEREEN
FREENMHMREEIERRTR, FHERENEE, SHETIRENBE,

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

FREBENAAMUAEZ TIERERE, URATETEENRITER, A, WEEAIBEER

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

FRIEEN T X 2R AIMEER, T ERAREERARNEX SN, REERERXSMESRITENZATH
BRI

EEVTERENAR, LREE REFAMRERNLRERE, AREE N BRIRF 55188 E KRR FA
BRNEAE, IRSEREHNE, MSET—THETNGR, FMERAHETENFOAME,

REENXFHEREEX TR, AIUD5IEA 4 M § LHEAMARER. EHEREiIN B RE, FLUERERE
B EETRNEFE, FEANER XALE MERAEREMERFERPTEEN.

BLERE—TIIEMAHER ¢ RER, IEELARPEIIEAFERE BYE..., FILEERARI TERRMEEE,
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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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¢ Local labels only make connections within a sheet. Therefore local labels cannot be used to connect
between sheets. Local labels are added with the _A_ button.

* Global labels make connections anywhere in a schematic, regardless of sheet. Global labels are added
with the [A)- button.

e Hierarchical labels connect to hierarchical sheet pins accessible in the parent sheet. Hierarchical
designs rely on hierarchical labels and pins to make connections between parent sheets and child sheets;
you can think of hierarchical pins as defining the interface for a sheet. Hierarchical labels are added with
the A< button.

NOTE NRER—THFIEEDIE, FIeRELRNA, BEREERIIIREIHESE,
NOTE PR RE BRI EA N R ER/IRE, RAENILUEREIRIEE EREM PHHEM TS,

BERIREEES B
EFREENRBRETER, TMNERERENNTFREENS RNTRN EXREE . A5, (R

S4. NERSESERFIZES HHTER. FREERSHPHERREERS S5 FREEFRRER bR EE
550

NOTE AREE N E S ABNNERRIEES BB, SIS FRIBESREXERCIRE,

muxdata
X_DATA
o X_DIN -
2= K X_CLK TVR[0..7] Of—mirasas
X_DONE TVG[O. 7
~—J=nonc—{X_DONE TVG[0..7] O—TvRTE=S
2 X_PROG— TVB[0..7] ©
e IRCAs—D CLKCDA VRAM[D..31] o—iRAM[Q..31]
~CLRCAD B L kcAD
00[0..31] s ppcio..31]
—WRITE AW [ ACCES RAN-
- - DATA_WR
ACQLON Lo o
~2ME=OUT b csvne-out
VT Syl
CLAMP

File: muxdata.kicad_sch
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NFFREEFHNES—TERIRE, EJMEE%EE1D]UIEE¢B’\J@F§%H, RE~EFREETIER, SHENK
B ESAREETTHEMT, S—TEBREXUREERNERE BNSRET L, AL ERERIEE TTER
BNFRRUEMMTS, BRREZIENSBESARSNEXRREES M, EFFEREZHNEXUIGRERENFRIEEH
S, BRFEES It iBE A REE AN AR Rt E SABRRFEES B RS A,

(R A IR E IES | R EAE P RiE UE S MR, BN EFRIEEDIES ), SUERTIHS IIFHERR
R e, SNEATRIEEDIES AR BE... SRETHX TIHEE,

-.;!E' b g Sheet Pin Properties oo ¥
MName: | RDCDA. ‘ i
Syntax help

Shape Formatting
(®) Input Font: Default Font v | B |/ |

Output

o , Text size: | &0 mils Color:

Bidirectional

Tri-state

Passive

& Cancel « OK

[RIBE|TIHES |HIR BfR I AE X AERRE, AN FREBENERCIRERN TRIZIRPEE, FREE DTS |H
RIS F FIEE PN AR R AR EAEICES, AR OTES IR R AMERE, ARSI,

Shape changes the shape of the sheet pin, and has no electrical effect. It can be set to Input, Output,

Bidirectional, Tri-state, or Passive. The pin’s font, text size, color, and emphasis (bold or italic) can also be
changed.

BR4bi&it L6l
BRAGZ AT LT R —T
¢ Simple: each sheet is used only once.

* Complex: some sheets are instantiated multiple times.

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

BMEREMEREAEREAN | RESHEEERTRITER,

EERENEREGH

— T ERENEREMHIFFE KiCad 22K video HETR LR, RRIEEIS LTSN FRIER, ST FRIEEH
BEXMOGENREEES B, NFREESHEREEMALEE, TAREFR T FREERITIER,
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pol-ntsc.sch

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

File: rama.klcad_zch

8/ 2RNEREN

SRNEREN BRIER—TEXBEXRENNAIT. RREESERTFREENER, Bl EmR—TRE
B34 (ampli_ht.kicad_sch ), XFEFHTHEETR—THRARZEBEBNA TELR, REXMTIREE AR
BER—TX#4%, EREBEMNZFNERE—M (ampli_ht_vertical ] ampli_ht_horizontal ) , A& TFRIE
BN, BRT{USH, HKBEEHEERN, misth2E—1,

XTIEASSREERERS HhER, REEENFRIEE BN EZRRAE RS HITHNERER, MRt
B, ERARXEMTHNREEAUIEREEREXS HFNEE,
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+12V
1 12Vext 1“;“” <1> . i

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

R EEREN

flat_hierarchy BT IEER—TRHLERGMHIGF. RREEIEHTADNFREENER, REEXIL
RIBES I, X TIRER, RREERTASNFRERNGEEMER, FRIEZERZ(FAFRIEEHIFIINDIE
Fo

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

pic_programmer sockets

File: pic_programmer.kicad_sch File: pic_sockets.kicad_sch
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| "
N
N

HmERE

BHTR

EHTEAEREENERTA, SEIS. BIHEN. FETBRNERXAR, YixTEHI—TIRNSARN, B
BEMAHERRRLCMILA, FAMBIRE L () ZAEmMZTR,

== O I v E=HE(F)

[ £=FItE&(D) =i
L EgxhSim)

[ | E=REEw

[ ML E(E)

[ E=mETHFEP)

[ E=mESIHEFERSIN)

[ EE==mEm(s)

[ etmEREEIRIm(0)

ERIER/ITIED:
Match case: Selects whether the search is case-sensitive.

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

Wildcards: When selected, wildcards can be used in the search terms. ? matches any single character, and
* matches any number of characters. Note that when this option is selected, partial matches are not
returned: searching for abc* will match the string abcd, but searching for abc will not.

Search pin names and numbers: Selects whether the search should apply to pin names and numbers.

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

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

EE—TESNEH®RIER, AJLMEIMERT R L/ %B BHRCE, T IERIEFRSERTIEMER, EXrUA
RNRIMISCAES TR B 2 BRECECHI S Ao
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@ @ Find and Replace

Search for: U

Replace with:

Match case Whole words only

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

Close

Search the current selection only
Replace matches in reference designators

Lirh BHRMUSHRPCEEAR LR, MRISOEHXA, USIHHIER. BN, USHASZERME,

Search panel

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

Search

& aca a

Symbols = Power Text Labels

Reference | Value Footprint Page X Y Excl.sim | Excl. BOM | Excl. board DNP |
c101 100nF Capacitor_SMD:C_0805_2012Metric 1 13300 mils 1250 mils ‘
102 1nF Capacitor_SMD:C_0805_2012Metric 1 6750 mils 1650 mils
103 100nF Capacitor_SMD:C_0805_2012Metric 1 7100 mils 1650 mils
C104 100nF Capacitor_SMD:C_0805_2012Metric 1 13300 mils 2050 mils
C105 1nF Capacitor_SMD:C_0805_2012Metric 1 1900 mils 3300 mils
C106 10pF Capacitor_SMD:C_0805_2012Metric 1 1900 mils 8850 mils
107 10pF Capacitor_SMD:C_0805_2012Metric 1 1100 mils 8900 mils
c108 10uF kit-dev-coldfire:SM1206POL 1 2600 mils 10250 mils

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

* Symbols and power symbols are filtered by all non-hidden fields
* Text (text and textboxes) is filtered by the text content

* Labels are filtered by their netnames

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

WIRERSZFDEECRT ¢ * URREAFRT, ? EEEMB TR, TErIUER ENFRAT, 0 /&AS5E/ .
The displayed information depends on the item type:

e Allitems list their name and/or value, page number, and X/Y location in the sheet

* Symbols additionally list their reference designator, footprint and attributes (Exclude from Simulation,
Exclude from BOM, Exclude from Board, and Do Not Populate)

* Power symbols additionally list their reference designator

¢ Text and labels additionally list their type, e.g. textbox or hierarchical
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http://docs.wxwidgets.org/3.2/overview_resyntax.html

When you click an item in the search panel, the schematic editor switches to the item’s schematic sheet, and
the item is selected in the editing canvas. Depending on what is configured in the £ menu, the schematic
editor will also pan and/or zoom to the selected item in the editing canvas. Double-clicking an item in the
search panel opens its properties dialog.

&R RER

HREERESRT, BESMERMUEREESTREERIESRER. MEERERAIUERIEERERTEE,
AR AR XERNEFNTE PCB fHigdRTESSENNMEREE (LTX) . YNESRETEEN, S57H
MG UREREIEER, BABERT, ZMEGEMIE, Bk RIFIRE" WMiEENEIEERDH TRE,

A REALTIEREFNERETMETE (y_.i.) ERETME, AN, SEMEHIRER () EEMUE
FETVGHR THIMLE,

AIMERERMSESRRE (RER - ) IEREEFHZAXEAMNESRETTERERMEZRME, "
IMERT, esc WAILUERMERRET, BUIRFE, OILE BN - FEERKENR - SKEEW PITHEA,

Net navigator

The net navigator is a docked panel that shows the location of every occurrence of a highlighted net in a
schematic. Show or hide the net navigator with View —. Panels - Net Navigator.

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

LR ERREESPHN—TRMER, ZMEEREEFETNE TUEHZEMESMERFIILH, 5iZM%iEE
HIFREIRE. 55 ITIERS IHESSH, 8 THRRHEERREER TR TR, 25— THRRAEREE
mPERZNE,

When no net is highlighted, the net navigator displays this information for all nets in the schematic.
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NOTE The net navigator displays highlighted nets, not selected nets.

MPCB ERXERN

KiCad 7217 FIEEN] PCB R IEFHITRAZXERM, BIUVFFARRZERRIZI LR,

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

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

ESHMNLE

HSMNEE (ERC) TEREMMFREEPRENEIR, IARERNSIH. RERNEXRFIS, EHrmHSEM
IERERE, FF, ERCHISASRERNZNRMITERE, NERAESHEIIRS.

ERC A@FeEM, TR MArERIHEIR, ETHLUENENTZE IRRIEMGRR, THEIRITE, a2
BEN ZH T ENE, ERCHRESHSEIEIETERES HEEERREEREAX, NRFSIRITALE
H, ERC HASIREERIIER.

ERC AT Rt TRER T RAH0 ) 4AFH Rk BT ERC IRARB .
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B ANISES (ERC)

ERC  &|

ERCIRE: 58

=it 0

=5 0

B 0

[ &IZERCIES
1= 5T

i =35 el BT eS|

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

NOTE £ ERC GOFER—TiEM, MEPEEIFEEPENAERT A,

The numbers at the bottom of the window show the number of errors, warnings, and exclusions. Each type
of violation can be filtered from the list using the respective checkboxes. Clicking Delete Marker will clear
the selected violation until ERC is run again, while clicking Delete All Markers will clear all violations until
the next ERC run.

BIEEER AR R TEN TR, URRENSNEETSEERE
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o [ ] 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]

v 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 | . . o R
Symbol U1A Pin 2 [Input, Li Change severity to Warning for all 'Pin not connected' violations

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

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

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

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

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

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

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

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

{RBAIUA M8 - BERARIC BEFRATEIRIC, A B8 XE B THEE—LIFE (iR, BEEMEHR) -

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

U1A
LS00

1
3
2

U1B
LS00

-
'*'f_

ELENEgES, 5=THR.

s MTHMLEERE—IE (AUMIeEX).
s B THAREER (KUMLAEEL) . SR EETIHEAERTHEIR: 5IHXER, 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 X 273.05 ¥1.27 dx 273.05 dy 1.2
RS | IR R RS

ST ERIGIFRAR, TERIRSIBI_E IR "t AR IRS [BIR AU 6 i R 5 (B3R5 FIERERE N, RIEERIRE]
BT IEAIERBRIRS 4, XMIERA ErEEIDE RSN NEMRAHRIRC R DR TR R IRENRT .
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, AILUTELIHIERMEEES] PWR_FLAG fF5 £, WITHIFAR. PWR_FLAG FSRILUTE power
RBEPEE, U, WALUHERRRA LS HIEERNZMLE ; PWR_FLAG RE—TEER—8B R 5 MR

| m— |
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, RAHEEETSRIEMLAEERDEREL, BEEMs | EESEIRCHERE
Ao A, BRIEFEFR PWR_FLAG fi5, BN AIREERRSESHBIREE,

ST r SRR | RIS RAT SIUE 2SR, B2 PWR_FLAG A%,
ERC BB

[RIZER E A BB miRi L OREC B L2 RUH) ERC RHRE DERIR. BEERMK.
;’; * Schematic Setup o X .
Vv General Connections -
Formatting —
Field Name Templates Pin not connected: '\?,' Error Warning Ignore
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
A pin with a “no connection” flag is connected: Error ':E:' Warning lgnore
Pin Conflicts Map Unconnected "no connection” flag: Error (O] Warning Ignore
~  Project =
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

[FIEEREPHY 5 | BIFZRIREA EAR D IFRECEE AN, R L ANS | ISR E X RIRME SR SE
o BIEl, FOAERT, S—THHEIHSA—THLE BERN, SrEHiR.
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:l!? £ Schematic Setup N A

~  General Input Pin

Formatting |

Output Pin
Field Mame Templates Input Pin B | P
BOM Presets Bidirectional Pin
. Output Pin | o [

~ Electrical Rules Tri-State Pin

Violation Severity gidirectionalpin [l 0 W

. . . Passive Pin

Pin Conflicts Map Tristatepin @ A B B
~ Project Free Pin

I\Jl a passvePin l I B B B |

et Classes Unspecified Pin
Bus Alias Definitions freepin @ @ @ B B @ | ’
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... & Cancel " OK

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

ERC 1£&58
TRIE T KiCad HERESMNFAE THRENEGNEMNTERERE, FrETEEEEFE0EEN,

Connections ERC checks

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

Violation Description Default Severity

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

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

pins.
Input Power pin not driven This violation occurs when a symbol pin with Error
by any Output Power pins electrical type Input Power is not connected to an

Output Power pin. A common cause of this
violation is described above.

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

Unconnected "no connection”
flag

Label not connected to

anything

Global label not connected
anywhere else in the
schematic

Global label only appears
once in the schematic

Local and global labels have
the same name

Wires not connected to
anything

Bus Entry needed

Symbol pin or wire end off
connection grid

Description Default Severity

This violation occurs when a No connection flag is Warning

not connected to a pin or label.

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

another label.

This violation occurs when there are fewer than Warning
two symbol pins on a net with a global label (if

there are fewer than two pins, then the label isn’t

being used to connect anything as it is only

connected to a single symbol pin).

This violation occurs when a global label only Ignore
appears once in the schematic, meaning that the

label is not forming any global connections. This

violation is ignored by default to allow users to use

global labels to label nets, even if the net does not

connect anywhere else.

This violation occurs when a local label has the Warning
same name as a global label. If these labels are on

separate sheets, they will not connect, although

they may have been intended to connect. Note that

while alocal label and a global label with the same

name won’t connect if they are on different sheets,

they will connect if they are on the same sheet.

This violation occurs when a wire is not connected Error

to any pin or label.

This violation only applies to projects imported Error
from EAGLE projects. It indicates places where the
importer was unable to automatically add bus

entries to the imported schematic, so you must add

them by hand.

This violation occurs when a symbol pin or wire Warning
end is not aligned to the connection grid. Symbol

pins and wire ends need to be aligned to the grid in

order to connect to each other. The grid used for

this check is defined by the connection grid

setting in Schematic Setup - Formatting -

Connection grid.
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Violation

Label connects more than
one wire

Unconnected wire endpoint

Conflicts ERC checks

Description

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

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

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

does not have a corresponding hierarchical label in

the child sheet.
More than one name given This violation occurs when a net has multiple Warning
given to this bus or net labels attached. Nets can only have a single name,

so if multiple labels are attached to a net, one name

will be selected and used as the canonical name.
Conflict between bus alias This violation occurs when a bus alias has different  Error
definitions across schematic members in different sheets. If the same bus alias
sheets name is used in multiple sheets, the members of

the alias must be the same for each sheet.
Buses are graphically This violation occurs when buses that are Error
connected but share no bus graphically connected do not have bus members in
members common.
Invalid connection between This violation occurs when a bus is connected to a Error
bus and net items net item, such as a wire, a label referring to a single

net, or a sheet pin referring to a single net. Labels

and sheet pins can only be connected to buses if

they refer to buses rather than individual signals.
Net is graphically connected This violation occurs when a net is connected to a Warning

to a bus but not a bus
member

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

Miscellaneous ERC checks

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

85



Violation

Symbol is not annotated

Unresolved text variable

SPICE model issue

Labels are similar
(lower/upper case difference
only)

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

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

Library symbol issue

Symbol doesn’t match copy in
library

86

Description

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

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

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

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

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

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

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

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

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

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

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

Default Severity

Error

Error

Ignore

Warning

Warning

Warning

Warning

Warning



Violation

Footprint link issue

Assigned footprint doesn’t
match footprint filters

Symbol has more units than
are defined

Symbol has units that are not
placed

Symbol has input pins that
are not placed

Symbol has bidirectional pins
that are not placed

Symbol has power input pins
that are not placed

Conflict problem between
pins

Description

This violation occurs when one of several footprint
assignment issues is detected:

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

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

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

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

This violation occurs when a symbol has more
units placed in the schematic than are defined in
the symbol. Units in the schematic must
correspond exactly to the symbol definition.

This violation occurs when a unit from a multi-unit
symbol is not placed in the schematic. Unplaced
units will not be connected to anything.

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

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

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

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

User-definable ERC violations

You can manually trigger schematic ERC warnings or errors using special text variables. These items will

Default Severity

Warning

Warning

Error

Warning

Warning

Warning

Error

From Pin Conflicts
Map

appear as errors or warnings when ERC runs. This can be useful to flag items for later followup or review.

To cause an ERC violation, use the text variable ${ERC_ERROR <violation name>} or ${ERC_WARNING
<violation name>} depending on whether an error or warning is desired. You can place this in a text item,
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For example, a text item containing ${ERC_ERROR TODO}Calculate resistor value will appear in the board
as just the text "Calculate resistor value", and will generate an ERC error named "TODO" with "Calculate
resistor value" in the description.

ERC &34

BILLEIE R i ERC WEAERH R1F... IRHRE AR ERC RE M, ERCIREXHNT BRHA .rpt. THEHLSA
H—T ERC & AHIHIF o

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

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

; Severity: error

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

; Severity: error

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

; Severity: error

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

; Severity: error

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

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

; Severity: error

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

** ERC messages: 5 Errors 5 Warnings 0
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pa) AL

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

BURSMAETHE, ENESHSRY, BSMIEINE, FURPEBEESENNE,
KiCad 242 7 /LR ECESEM755% -
. RISE
o KBBMMIFIE
o BETH
. ERERFSHIREN

s HERNEIR

TENSEMTRE TR, ERMBMTER—TRENEE | RIEER, EMSATEESE. EXESERE
FHUH, CIAERSH BE FRPEFEPMEERRIR.

HEEXRBEENGEEEZAH#TRE, XTREHNEERNER, HE N PCB Editor

manual,

TR S BRI ERE

FEH 3% 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[t][] (@
General Attributes

Update Symbol fi Libi
Unit; Exclude from simulation bl elu Al el

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: | Mot mirrored v
Edit Library Symbol...
[+ Show pin numbers [+ Show pin names
Library link: RobotProtos:Dialog_SLG5NT1487V Simulation Model... ® Cancel v 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 #E FERDEHR,

MEFREAET TR - WEASTFR.., REEMHRIER LM T B,

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 L2 2l R1 10k Resistor_SMD:1608_C

Footprint Footprint e .

> R2-R5 100k Resistor_SMD:1608_C

Datasheet Datasheet v

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

XTFRSFRERNESER, BENXTRENSEESE,

MERHS 2R R

LIS HEREIAINEIFRIEE R, A ARSDEEHR,

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
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MSAUEHEKTIRS, BEEMEHRESE5EMNS—EER, IRMEENRISEX THRTIESR, BLAERE
HRTRESSHERE DI R MR TR E S, EENHRNEREISLERTR, SRISERNEIREEF
B, SRR S,

PROEMNZRITEEE, BNHEERASHMERE TSP, E—TRIEPE XTI "HER

NOTE  spoovop gmmyiise e, ISINSLEIER,

ATFHRIRBHNEZER, BEARTSRiER

RARESET RIS EEHEE

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

T RAIUFHNZET QIBFRAG (equ XF) BHDEIEMENEE, FEXAHRNE TTASENRERER
HERHIER,

S TH - HEHE.. s IE,I%MEE%IEELWdﬁﬁﬁc

BRI TEMR
TENEA R T HEIRISNEE,

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

|G B e o | iR 2 0

Battery_Holders A~ 1 Klu= FINDER-30. 22 : Relays_THT:Relay_DPDT_Finder_40. 52 3270 Housings_DIF:DIP-10_W7. 62mm_LeonsgPad ~
Buttons_Switches SND 2 U1 - ADZ90KD 3271 Housings DIF:DIP-10_W7. 62mm_SMDSock
Buttons_Switches THT 3 U2 - I507321FC @ Housings_ SOIC:S0IC-8_3. 9x4. 9mm_Fitchl | 3272 Housings_DIF:DIP-10_W7. 62nm_Socket
Euzzers_Eeepers 4 U 5 BE DIE:DIP-20_WT7. 62mm 3273 Housings_DIF:DIP-10_W7. 62mm_Socket_
Capacitors_SMD ] U4 - YCR3125-Valo0 - 3274 Housings_DIP:DIP-10_W3. 8%mn_SMDSock
Capacitors_THT 3275 Housings_DIF:DIF-10_W10. 16mm
Capacitors_Tantalum_SMD 3276 Housings DIF:DIP-10_W10. 16mm_LongPa
Connectors 3277 Housings_DIP:DIP-12_W7. 62mm
Connectors_Card 3278 Housings_DIP:DIP-12_W7. 62mnm_LongPad
Connectors_HDMI 3279 Housings DIF:DIP-12_W7. 62mm_SMDSock
Connectors_Harwin 3280 Housings_DIP:DIP-12_W7. 62nm_Socket
Connectors_Hirose 3231 Housings_DIF:DIP-12_W7. 62mm_Socket_
Connectors_IEC_DIN 3282 Housings DIF:DIP-12_W3. 8%mm_SMDSock
Connectors_JAE 3283 Housings_DIF:DIP-12_W10. 16mm
Connectors_J5T 3234 Housings_DIF:DIP-12_W10. 16mm_LongPa
Cormectors_Mini-Universal 3285 Housings_DIF:DIF-14 W7. 6Zmm
Connectors_Nolex 3286 Housings_DIP:DIP-14 W7. 6Zmm_LongPad
Connectors_Nulticemp 3287 Housings_DIF:DIP-14 W7. 62mm_SMDSock
Connectors_Phoenix 3288 Housings_DIP:DIP-14 W7. 62mnm_Socket
Connectors_Samtec 3289 Housings_DIF:DIP-14 W7.62mm_Socket_
Connectors_TE-Connectivity 3290 Housings DIF:DIP-14 W3, 8%9mm_SMDSock
Connectors_Terminal_Elocks 3291 Housings_DIFP:DIP-14 W10. l6mm
Connectors_USE 3292 Housings_DIF:DIP-14 W10, 16mm_LongPa
Connectors_WAGOD 3293 Housings DIP:DIP-16_W7. 62mm
Converters_DCDC_ACDC 3294 Housings_DIP:DIP-16_W7. 62mnm_LongPad
Crystals 3295 Housings_DIF:DIP-16_W7. 62mm_SMDSock
Diodes SND 3296 Housings DIF:DIP-16_¥W7. 62Z2mm_Socket
Diodes_THT 3297 Housings_DIF:DIP-16_W7. 62mm_Socket_
Displays 3298 Housings_DIF:DIP-16_WS. 3%mm_SMDSock
Displays_7-Segment 3299 Housings_DIP:DIP-16_W10. l6mm
Enclosures 3300 Housings_DIF:DIP-16_W10. 1&émm_LongPa
EurcBeard OQutline 3301 Heousings DIF:DIP-18_W7. 6Zmm
Fiducials 3302 Housings_DIP:DIP-18_W7. 62mnm_LongPad
Fuse_Helders_and_Fuses 3303 Housings_DIF:DIP-18_W7. 62mm_SMDSock
Hall-Effect Transducers LE 3304 Housings DIF:DIP-18_¥W7. 62Z2mmn_Socket
Heatsinks 3305 Housings_DIP:DIP-18_W7. 62mm_Socket_
Heusings_BGA 3306 Housings_DIF:DIP-18_WS. 3%mm_SMDSock
Housings CSF ] 3307 Housings DIP:DIF-20_W7. 62mm v
< > < >« >
T 5, FE: 2 idiErEE e = 7293

* EOMBEREE T 52 TR A RERENSIR,
* FEFRISREEFHRSIIR,
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AILIMEREE T NTENRENRN A AHRIIR,
o EEMBEISHER T A THEIIRITIERS, FITH T ERAUESTEENEERINER.

EMIERISU TS

EEEEIENESEE R8s

e

mEEZRN I EHEER,

[ 1]
[T ]
(i

ARREERPEREENHE,

ERRBHEXKENI—T/RS,

‘R T —TREHRXBKNS,

HUH LRI YR4E,

BEMRE—RYRE,

ERAEFB A ITE oD KB

M BRFr A R R D B,

BT AMERT S P E XE RIS RSEFT IR E R,

pE ¢ QO ¥ T bi

15 T B T R S5 2R

il

PMIERT S /IS | BIELT IR E IR,

TRIH THEDETIEEEMS

AaE BELUIIESANNEE, NRYFIBENERERE—TER, WHRAE—T
3J./Tab [ =

BEAEFL  BUEHAIERAMNNERE, MRYIENEF—TEHR, WEIRE—T
B

BLEFk  ERSEIMESNRFHE—TIE,
BETE% ERYEEENIRPHT T,

Page Up ERLEIFMENE R - BTN,

Page EEYFIPMERBER T —IIMIE,
Down
Home TR YFE RN RPNE—TIE,

End EEHFIMESRNRE— TR,



5/ "HERDETR" FHIk "HEK"
BEFIN—THES-TRAXREKER, BAERA (FE)) BRFERE—Trt. AEEHER () ashitE—
THER, WNERRHRNRM. SESRORAETENTE, M T —TRENEHERNITHSHEIERE,

NOTE MREAFRDMATREED, REIRKTRENESIERANH,

LEMTAEAERER, RE OKRREREFDAERHEETIR, WE, <& BH WHRERNRE, HERET N
A, REREEHAE, REFHRE, MAORETER,

ik " HER IR
BT ERE AT DB MR B RERRERT, WRIETEEE IS T EAZR = TR — T XAMERE AR
R,

* A WA TRSALMESTRSPEN, ffl, —TSERASZRISAEX LIRS, RET SOIC K] DIP 3

JxE
4—?20

BTRREFMERTSE |BIEHIEER,

°
Y-
0

. L QR R A MBS s R A B TS,
o EXAETHMANAE, SIaES TARCENERE, YUSTAERDZN, %R H2mE,

LPTERTIRSREEARN, ZERTBEIHERIIR,

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

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

Connector_DIN

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

Apply, Save Schematic & Continue @ Cancel « OK

BIARERZ TILiRaR KA B4 R BB P R RE S ERIERSIR, KiCad tREEPHIRTSEX T HETIRS, B
S5 LT IEARE SR,

ERRED BT B B o

HEDEIEAHRME— TN G PEEIEDE, FEMUEMNEXENER, EEEAENTIESR, XEREBE
RIS SELHRRBARER,

NEBLABFRAFHT, EFfE T —TRISEENIETERNRE, FHECUHERER equ X ER. FHOUF
REEESIEENAXAXNA, BAHERFAXAHERKEE, IEEER T,

{REILITE "HEDE TR PR MIFRE - S8 RSB SRR ERAmMLE SRS,

94



:ﬁ + Project file: ‘fusr/share/kicad/demaos/stickhub/5tickHub.kicad_pro' v X

Symbol Footprint Association Files (.equ)

/home/graham/Desktop/equivalence2.equ

Add
Remove
Move Up

Move Down

Edit File
Available environment variables for relative paths:

Mame Value F_E.Tfh Type
. . %) Absolute

1 KIPR)MOD fusr/share/kicad/demos/stickhub .
elative

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

o BERE R IZERIIFRHIERUS
o i MIBRZ5H, MIBRAMERISHOF,

o BERE LB T RENTEFRXANRER. IR—TRHSHEES TERXXAPREAN, RE—TEE
HISF R AR = R HRNER.

o il BN IRE, FTFRNERERG .

BXIIMELEEREGONES, X M8k BEENEEDRR, XEINETENNREMATEPMESBFHIRRE
SINE R A,

—BmENEFEAEUERRIAFRERA, MEMEEREHEIETREINHRIE= K ”f@ BHRHITENEED
Bco

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

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

BTRIVELRES|S (') 28, FR—THASTERET. U # FTFAIHTEER,

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

H—1TRiZ2
'LM4562"' 'Package_S0:SOIC-8 3.9x4.9_P1.27mm'

TEZ—TFBARGF

#integrated circuits (smd):

'74LV14' 'Package_S0:S0IC-14_3.9x8.7mm_P1.27mm’
"EL7242C' 'Package_S0:S0IC-8_3.9x4.9_P1.27mm'
'DS1302N" 'Package_S0:S0IC-8_3.9x4.9_P1.27mm’
'LM324N' 'Package_S0:S0IC-14_3.9x8.7mm_P1.27mm’
'LM358' 'Package_S0:S0IC-8_3.9x4.9_P1.27mm'
'LTC1878"' 'Package_SO:MSOP-8_3x3mm_PO.65mm'
'24LC512I/SM' 'Package_S0:SOIC-8_3.9x4.9_P1.27mm’
'LM2903M"' 'Package_S0:S0IC-8_3.9x4.9_P1.27mm'
"LT1129_S08"' 'Package_S0:SO0IC-8_3.9x4.9_P1.27mm’
"LT1129CS8-3.3" 'Package_S0:SO0IC-8_3.9x4.9_P1.27mm'
'LT1129CS8" 'Package_S0:S0IC-8_3.9x4.9_P1.27mm’
'LM358M' 'Package_S0:S0IC-8_3.9x4.9_P1.27mm'
'TL7702BID' 'Package_S0:SO0IC-8_3.9x4.9_P1.27mm'
'TL7702BCD' 'Package_S0: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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E 3% Housings_DIP:DIP-10_W10.16mm_LongPads o 0 X

ERCRCWCH oW

< >

F\\EFT* i‘j‘%
DIP-10 W10.16mm_LongPads 9 017 Housings DIP:DIP-10 W10.16mm LongPads

E=: Housings DIP 7 13.20 X 0.350000 Y 0.100000 inch

EMIERISU TS
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&
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I
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ﬁ
g

97



$  ERRZEXDuE
B SRRESN

|/ ERATRRAFRRLER AR

Jn fERzET
mil Blmil (1/1000%~F) Jg 84 B RAHR

mm SRR BB TRAT

£ iREBEO+PRELNE T

() TEEERERER FHREER%

7V EERERSEBEX TR 2R
;F’ EERERHARNER FTHXAE THR
ﬁj EEBENHARNER THERL SRRk
BEYAE] 3D =R
wit B et 3D MRS ERPITF R,

NOTE SNRLBIRIEIEATFE 3D A, ARL.TE 3D MRS FRETHERS,
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@ =53DHRE = O X
SHF) =E(P)

dx 0.00 dy 0.00 fEr: 23.0

3D&EEESTE PCB Editor manual FiER,

99


file:///src/build/src/eeschema/pcbnew/pcbnew_inspecting.html#threed-viewer

F AN FREE

1

MREEEH PCB (EEE#E)

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

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 'RS5T_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, HHEIERERBEIREE S RS A SHERHE PCB L,

$SI%4 PCB #{THUENANTE /XN &8, i B PCB IR Al, PCB RE#HUER,

{RAILUE B OB R S EAER E PR REEMIER, FLUER HRF... RIIYE SRR S REEISEH,
1EI

ZIBEJI TR LUEHIETT 7,
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i i

RIBCSTHREREEIFRER SREEEEINSRNEFREE SN IZHNE AT SRIEERNSHE
s &, RISHE—RARTARRERNE,

SNREFR, PCB RS THENHEM R 512K B HERUSHIR
5t.

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

XTI —RRA M ZAET . BEXN TR RIZE RS B[R
RNKE TERZERRERAN, AINEMRERUSERRE, HEEIRIT
HIAEREE 2 (8] & il fh o

il SRS ESET SNREFR, PCB PEAAEREEFKEHENRT SR EEIGM PCB il
BRo #8 "FMEREES" BHENERNAZR,

NRADE, SEENRSHEERNTASEMER.

RREEFEENRRBRER SNRiEH, PCB FRHEITHRE RN RIEE RS PEENE,
NRADE, MERIBERNSHEFUEEARNEE, PCB FELEFHE
HIHRBASHRNE,

MPCB EEHREE (RAE)

KiCad FIER8Y TERERAEFIEE P HITIEN, REMEA "MREEER PCB" TEHENATAL ABER L, R
M, MHERAGIEBIETH @ AIMAEBRER EHTIRIHEN, RAEHEREENEERRFESTER IR - MPCBE
FREE R 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.

SN RIREF THHESD N FuANEN BHsH, TR E EMREE R, REERASBIEL,
{RAILUEA B OERHSEER ERRRARLEMIER, FILUER FRF... IR SRR S REEISEH,
AL

ZIEAJI TR LEHRIET 7,
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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 friE2sH S CMP X (3F - B - BISEXE (.cmp) X&...) AEREERESRTSA (X
- 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

H B
FIED

KiCad AILAERE X4 — $THD... S RIEE & X BIARAEF TEIN L,

O @ Print

Print drawing sheet
Output mode: Black and White

Use a different color theme for printing:

Page Setup... Close

Print drawing sheet: Include the drawing sheet border and title block in the printed schematic.

Output mode: Print the schematic in color or black and white.

Print background color: Include the background color in the printed schematic. This option is only enabled
if Print in black and white only is disabled.

Use a different color theme for printing: Select a different color scheme for printing than the one selected
for display in the Schematic Editor.

Page Setup...: Opens a page setup dialog for setting paper size and orientation.
Preview: Opens a print preview dialog.
Close: Closes the dialog without printing.

Print: Opens the system print dialog.

FTENRMERTF A RATENTEREMER, FRESFERBAINER, SITEHE—T3XHh,

NOTE ol oM MR $TAL
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S

KiCad AILUER X4 - L@, SYRIEELSLHIRISHEFF,
SR S TUR Postscript, PDF, SVG. DXF &1 HPGL.

;.L- » Plot Schematic Options

Output directory:

Output Format Options HPGL Options
. Postscript | page size: Schematic size W osition and un
(®) PDF -
VG |v| Plot drawing sheet en width
DXF PDF Options
HPGL Output mode: Color e —
|| Generate property popups
Color theme: KiCad Default W
Plot background color Other options
Open file after plot
Minimum line width: | 6 mils
Output Messages
Show: All W errors @ M warnings @) [ Actions v Infos

Plot Current Page Close

Plot All Pages

BHER BRETEXERXANERS. ALASRIEETIHERARMMENES, TR FRE.. KHEFERR

FEIZ A,

R EAHIMRIT R A FIFRIEEAILAIT, LEISERTIE L UL HIRIEENAETE, §—IHIER—TX

¥F, B PDE #HERAY, EISRIEEIIE—TUER £ —FULHIZE—T PDF XX,
LRHIEmR

Output directory: Specify the location to save plotted files. If this is a relative path, it is created relative to

the project directory.

Output Format: Select the format to plot in. Some formats have different options than others.

Page size: Sets the page size to use for the plotted output. This can be set to match the schematic size or to

another sheet size.

Plot drawing sheet: Include the drawing sheet border and title block in the printed schematic.

Output mode: Sets the output to color or black and white. Not all output formats support color.

Color theme: Selects the color theme to use for the plotted output.
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Plot background color: Includes the schematic background color in the plotted output. The background
color will not be plotted if the output format does not support color or the output mode is black and white.

Minimum line width: Selects the minimum width for lines.
Position and units: Sets the plotter origin and units. This option only applies for HPGL output.
Pen width: Sets the plotter’s pen width. This option only applies for HPGL output.

Generate property popups: Enables or disables the interactive PDF features described below. This option
only applies for PDF output.

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

PDF 3 HIhfE

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

Footprint = Resistor_SMD:R_0805_2012Metric F5_

Datasheet = JT

Description =

Keywords = 1 =

IRQ-T1..7] / AN1

o AR EEIEHE,

o BRAPEFR T REETIUREKITHFHIRSHERIRE,

s REREEWRESEE—TISHEXIERHIHE,
° MEETHNSFR.
° EXRMIFIIERENFIEEIRIWIXAR, SUIR—THRL# A FIIHNEDR,
° IR BREMRRIFILENIFLEE,

-
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Generating a bill of materials

KiCad AIVERMIEEER, FIHIRITHRARETH. YAISSERARER LSRR SEMETA. THRIPHFES
. SEWLERIS RIS, NS

B (HRTRE, FETRE) SHUREL, (FriIFLMISEN SHER-FIREsR, SR IR
- MR, AT R b S i,

VIRLERHNATE &M ZIFHERE, S BOM XAMRNE SHIEIM-FPEE, KR TWEEERN S &
[, BOM EMEE A,

BOM A&

SHIWIRIERNTEES Wl EN-FHETHEAMS (17) FR (3) , NENgFtER. B8 MNREES
PER BERAH S ERE Mg AR, EFASESEYRIERESHER, FHDNP (REFR) RIS/
WBITEH PERR DNP SiEHEM Wi I +-RRIRIBFIS HA) BOM FRBEER, H58 ATLUS B eI o IR Jo 1Rl TIF
xR, HAITEREREMEF TERIE TRIEE PRI

v 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
. ‘ — — BUSPCI_5V Connectors:BUSPCI 1
Footprint Footprint [v] [v]
Datasheet Datasheet E| > C1-C36, C70-1100nF 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 4,7uF Resistor_SMD:R_1206_3216Metric_Pad1.24x1.80mm_HandSold: 4
${ITEM_NUMBER} #
> (39-C41 1uF Resistor_SMD:R_1210_3225Metric_Pad1.24x2.70mm_HandSold: 3
Champ7 Champ7
${DNP} DNP (v [ c4z 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
+ £ u
c48 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 + OK

®EH BN ENFRIHEAISSERIERF, EHR M ENFRATETHNE. NRTHNER 248 F
BREMERE, BikdhT MARIS 1E, WSRO ERIE—TH. BAMASTFRIRE-—TERNSIR, FHFEdkE
ShAIK IS EFTHEF o

MEFATEREFRIIR. MBAFRETNTFER. ATOENFERURIINT., EAMUEZHRTFECHME,
MAIMERZ TRUAMEBRL — BEXMERIMUALIMEES (REERE, FREERE) WEEFRRER.

HNEIR "R{EDE" M "RENFESAE" E67 CIHR BOMBIA, |HWR BOMBIA) , M "BY" RERSEHNE
FERLN DNP, MEBESHREERR. MIGEBFERFIM BOM HEEREIE,

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:

e ${QUANTITY} GIE—T=FE, HAPaESZuHrIoESLHIE,

e ${ITEM_NUMBER} EIZ—T33E BOM HniTEMNFER,
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${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.

e ${DNP} SIE—THAESEENTFE, FATIEHILA4H DNP Bit, 7 BOM H, WKL DNP BIHEEIRE
M|iZZEXERNT /5 "DNP", BN HZEEZEFE,

e '${EXCLUDE_FROM BOARD} tI2 7T —THHEEEXIENFE, BTFEHTHNMBERIRIBREM. T BOM
f, MNRTTHREREIREEBRBMEEIRE, NZFEREENT RIS "SRR, TN hZEF RIS,

e '${EXCLUDE_FROM SIM} SIZ—THEEXENTFEE, BATFIEHITER "MEERHER " B4, 7£ BOM |,
MR ETTHEHN "MWAEFHER BIEBIRE, NIZFEREENT hZRTE "MAEFRBER", TN hZEZRTE,

${EXCLUDE_FROM_BOM} RIZ—TH8SEXENFER, BFZEHITHr BOM BEREM, %8 T HERTE BOM 2
NEURNTTHASTETE BOM H,

Other text variables are also available.

The full functionality of the Edit tab, including virtual field behavior, is explained in more detail in the
Symbol Fields Table documentation.

BOM format
BH EIN-FE5HE % BOM i ERHNEE, FHERERIE BOM i SCARIFm L,

o Symbol Fields Table v oA X
Edit Export
Field delimeter: . Output file: | | ]
String delimeter:
Preview: =
Reference delimiter: | , "Reference”, "Value","Datasheet", "Footprint","Qty", "DNP"
. "BUS1", "BUSPCI_SV","", "Connectors:BUSPCI","1",""
AL "c1,C2,C3,C4,C5,06,C7,C8,C9,C10,C11,C12,C13,C14,C15,C16,C17,C18,C19,C20,C21,C22,(23,C24,C25,C26,C27,C28,C29,C30,C31,C32,(33,C34,C35,
Keep tabs "C37","100pF","", "Resistor_SMD:R_1206_3216Metric_Padl.24x1.80mm_HandSolder","1", ""
‘ "C38,C67,C68,C69","4,7uF"," ", "Resistor SMD:R_1206_3216Metric_Padl.24x1.80mm_HandSolder","4",""
Keep line breaks "C39,C40,C41","1uF","", "Resistor_SMD:R_1210_3225Metric_Padl.24x2.70mm_HandSolder","3",""
"C42","2.2uF","", "Resistor_SMD:R_1210_3225Metric_Pad1.24x2.7@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", K "2",""
"C48","22nF" ", "Resistor_SMD:R_1206_3216Metric_Padl.24x1.80mm_HandSolder","1",""
Y ~ | |"ca9,c50","22pE", ", "Capacitor_THT:C_Disc_D3.0mm_W2.@mm_P2.5@mm","2",""
"1, Resistor SMD:R_1210_3225Metric_Padl.24x2.7@mm_HandSolder","1",""

”C52"," Resistor_SMD:R_1206_3216Metric_Padl.24x1.80mm_HandSolder","1",""

"C53" "Resistor_SMD:R_1206_3216Metric_Padl.24x1.80mm_HandSolder", .

"C54" "Resistor_SMD:R_1206_3216Metric_Padl.24x1.8@mm_HandSolder”, 1", ""

"C55" 4 JuF", " Res:Lstcr SMD:R_121@_3225Metric_Padl.24x2.7@mm_HandSolder", "1", ""

”CSG,CS?","d,TuF Capacltor Tantalum_SMD:CP_ETA-3528-21_Kemet-B_Padl. 63x2 dﬁmm HandSolder nan
LAES FEA FEM FEAN NATACN BE Bhacictor CMACD AAME 271 EMataric Oadl 24wl @Amm Hand€aldaxt o

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

TN IEE M X, BT S YIS BOM BEAZNARERE, ZBEANEE (XALE, XA
g

EMFNRZEES BOM ERAXAFRIEI. TRIMENFRZENDREN. BEg TFRUDRER. 285 IRF5
RIS (B8, R1,R3 FRRES) DINSIRSEERIZMREAT (Blgl, R1-R3 FRIBHAS) . MIRKELHCE IR
&, WASEATE: F%, R1-R3 FHEM RLR2R3, BE , H5IAPRER, RIE REHIRET N RBIRT
R HNRE, ALUREBHMFRFERAPRIHIRFINIRI TR

BEMEUMSTUIE LR, TOLUERESHEE (CSV) B, FIRFRORE (TSV) 8D SHREEN. BE
AIEIRNHRZE AR, BEXMBAEIMEESR (TEEIRE, TEEREY MWEETRER.
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Legacy BOM generation

DIRATHRANK KiCad EFAAEBIIAF I HER B AT BRI s, ®1F TR - ERMERVREEE..., HafEmL
MIRLEBEERTER,

HEEEE <BOM=

=33
i
£E]
EEE
s
£
bom_with_title block 2 csw FEEN
SRk
xsltproc -o "%0" "DN\Program Files\KiCad\bin\scripting',plugins)
L ErmEslasl
EHEE:
Output format A

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

Command line:
usltproc -o "9%0.csv” "pathToFile/bom2csvas™ "361° o

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

KA UTE BOM RERBIA 7R FIEFEEAK BOM £ME8, WEENERED B RPmEEMRESINER. ERUA
A FRARIBRR SCANESR o 4 R AR B B .

HAOMBERETAMERANHER, BEMBERITH, GANEKREEREANE L,

ESHXAEDS T KiCad AKMITEMRBNIN T, HEFHAR, ZXMERENET, BN FREEEMSRK
U, ZMTAUEREFIHE, UXH BOM LER, KiCad 2REFSTERSENGMTT, ELEHNMTITEEIR
BTR, XTFmBTHNESHET, BEH S5,

£ Windows &, BOM EMEEER—TEHN * 2 RIZEFIAE O R, HiX TERIUREGERR, BOM £/
A TRENERAEOFZT, EUaESBEHECAFITENENEER, HIZETHLEFR, BOM £laRE—
THRMEHSEORZT, NREMBETRE T - TERAFRE, XAEEHER,

BOM 4B 834

By default, the legacy BOM tool presents three output script options.
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bom_csv_grouped_extra outputs a CSV with a single section containing every component in the design.
Components are grouped by value, footprint, DNP (do not populate), and any additional fields that are
specified on the command line. To specify extra fields, add the desired field names as quoted strings at
the end of the command line. For example, to include the MPN field, the end of the command line would
be: <path to script>/bom_csv_grouped_extra.py "%I" "%0.csv" "MPN".The columns in the BOM are:

° {IR%s

° fiIg

o
o AT
o JEEHIBNTER

* bom_csv_grouped_by_value HHHICSVER TEND . S—80EE 7TiI-ITHNETTH, BTE8E5— Tl
FEEtIEEE T, EnURERASRIA. B, FIERMDNP (R&E&) 248, BOM FHIFIE :

° TS
o WE
o {1
o f&

o RRERRSEN
o

o BIETH

o ARE

o (EAEMRSTE

* bom_csv_grouped_by value_with_fp #it—T CSV, EBE—TEMNIS, SH&THNEToH. T
Z{E., TENDNP (RLEH) #1759¢H, BOM HRJFIZ .

o {us

o Wi

o HBEH
o g%

o RS
o R
o AEE

BNHEMSRIIAS KiCad —EZE, ERMABER FTASEERBHATRPEA, XEHARTERRTRER
%, FrRERIELERNEmMARAE,
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Operating System Location

Windows C:\Program Files\KiCad\8.0\bin\scripting\plugins\
Linux /usr/share/kicad/plugins/
macOS /Applications/KiCad/KiCad.app/Contents/SharedSupport/plugins/

B RE 4 K, FILUTE BOM £RSHAIRPRMEMEIAR, [E W &, FLBREA, # REEXAR
tEaR P TFT AERBIA,

*FRIEFNFERBEEX BOM £MSENEZER, BHEell 245501,
M PCB 438335 H BOM

The PCB Editor can export a BOM through File — Fabrication Outputs . BOM.... This method provides no
control over the output format and does not include all symbol information, but is useful for PCB-only
workflows that do not involve a schematic. In general, it is recommended to use the schematic editor’s BOM
export tool instead.

ERMER

MRE— TINS5 B BB SERRIT, XEEREFI AL, HRXAIS
* RISKHESIHEITIZR,

* FIS5IIERER (M4 ) J%k.

FHRTFZAANMEREI. SRATSRNIMKEM THIFXG, MERSERFREEIRITRAMEM, RAMKREL
TEHEMEF CAD R, W PCB MERMG. (hESNARESERIFRIVERR,

KiCad 323/ LIRS :

* KiCad #%3(, AJH KiCad PCB #Rig&:S A, M, NMixfEA "MREEER PCB" TRMAR KiCad RS A
PCB Yrigea.

* OrCADPCB2 483\, FF OrCADigit PCB,
* CADSTAR 8T, T CADSTAR igit PCB,
* Spice 83, ATRMNGREEIHER.

£ KiCad 5.0 RUEHIRRAR, gt MRIEE fiER1E5 2 PCB fRigssnt, RALELIZERM

NOTE = jtrmr "M EIEEIEHPCE” TH,
vorg | ECEEFISIR TR A, BB, MSAIE P SR AR RS,
HTHRAME, BIEEMTERIXRRE, FOmRTH. M,
MFRET

&2 ET S HMRIEE (HF - B - FR...) SHH,
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:IZE' * Export Metlist oA X

KiCad OrcadPCB2 Allegro CadStar Spice Spice Model

Output Messages

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

Add Generator.. Remove Generato Close Export Metlist

KiCad 2S5 HSMETAIMZKR, KiCad, OrcadPCB2. CADSTAR. Spice #Spice Model, & TERAILLEIT %
BHEOINEBRAENARESERERE, —ERRISNEMAIEDT,

mifi SHRR 2, RRTRARRKREBIHRERNR,

NOTE WFABRIEE], MRAEKRDTEERZ /25,

HAMIRE NS E X & RSt OB s RIERER. .. iRERM. BEXEREREM KiCad iBANASIE, 4l
40 Python BIARSK XSLT ##1{zk. XTEHEXMREMSBNEZAER, BEEWRNEEXHRERFZET,
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Spice MFRIET

-.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,
WikF CRNAIEAEHIBEE N, REURNTNEASEEFBEEERD, B, FrEREERMGHES 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,

TRISETEMNAR, UESEHM Spice (iESRFRE., BAMS .
®* p and M as unit prefixes are replaced with u and Meg, respectively

® Units are removed (e.g. 4.7kQ is changed to 4.7k)

* RKMBRAMEERNE A5 Spice ’E (B0, 4u7 #HA 4.7u)

Spice MZXSHERT IR T —FE B AE, T AANAERNERNMIRH TR, XN FAEAERAKICad I
EB ngspice (HEZRMIER FafTHE, HEFEA KiCad FHESR T EARZFMEDIST ngspice (AEERERM,

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 FUARIARRTT (spice "%I" ) RAURRNIERRA LLZENHEER.

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

RIERIEEPRTSH Spice BRNUEE, FATEBERIESXHN . include IETHEMNRMEIMZE,
Spice IBEMFRIET

-.c!? b g Export Netlist v 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, BRIhRIE T BIEAL0E, Edixs BRESTSm

* WA FERINEFRRAE—T @A FELE

* M MEX(CIREHRIRAT ik HE L

* WA BERRERIRER MARE HEE

* = HERINEHRMSNE =7 #iEE

* W BRIRERIRAT ®a) #EL

L3R CEAAMAIEEIERIREE Y, REYATIERS R FRBERD, SN, AEREEERAGRS 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 100n
||
1]
v
GND

.ac dec 10 1 1Meg

ZRIEEM KiCad ITNMRMT :

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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.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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KiCad = HRRIRSER, MNSERNSHNES, REEFHNETRISER—

TERIIBIMEREE—IRMR, 5

M2 IR ERNZFMIRT S ZBINER. HI30, #FART Audio:AD1853 218 Audio FEHHY AD1853 RIS,

BESE

KiCad fEH—TRIBS ERNNSERIRNBIME EHRTSE, KiCad EFH—TZ2FR

TIENR, BRESESR, BEA RFRE - BEASE...

P xa vl e |

=

== e

W = AW =

e nrwnn=5
NEE A EERAEEREEEEEEEAEREES

]
-

BRI

2 |KIPRJMOD

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

EEIE

LSO E=aN

A&

daoex_|EEE

TdxGux

Tl

74xx_|EEE

Amplifier Audio
Amplifier_Buffer
Amplifier_Current
Amplifier Difference
Amplifier_Operational
Amplifier_Instrumentation
Amplifier Video
Analog

Analog_ADC

Analog DAC
Analog_Switch

Audio

Battery Management
Comparator
Connector

Connector_Generic

win=E

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

EisE

${KICAD_SYMBOL_DIR} 400 IEEE.lib

${KICAD SYMBOL DIR}/74xGsxlib

${KICAD _SYMBOL_DIRY/ 7dxxlib

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

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

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

s i

il =4

WEm

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

ERNSERSE T TR YAIMANTER L, HALERKNETIR, ZRRZFE KiCad BEXHRTH sym-

lib-table 4R, Z30E4FRME BURTERIBRIERLA,
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TETHANMNSERIS T T T AHSRIMBTERENENSIR. NIREGEATETANRSE, ZRIYREFELRE
XHEFR T sym-lib-table 324,

KiCad’s symbol library management system allows directly using many types of symbol libraries, including
formats that are native to other non-KiCad EDA tools:

¢ KiCad symbol libraries ( .kicad_sym files)

® KiCad Legacy symbol libraries ( .1ib files)

e Altium Designer libraries ( .SchLib or .IntLib files)

® CADSTAR Schematic Archive libraries ( .1ib files)

® KiCad database library configuration files ( .kicad_dbl files)

® FEagle libraries ( .xml files)

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

* FEasyEDA (JLCEDA) Professional Edition libraries ( .elibz, .epro,or .zip files)

e KiCad HTTP library configuration files ( .kicad_httplib files)

Non-KiCad symbol libraries, including KiCad Legacy symbol libraries, can be migrated to KiCad .kicad_sym
format using the Migrate Libraries button (see the migrating libraries section).

KiCad only supports writing to KiCad’s native .kicad_sym format symbol libraries. All
NOTE other symbol library formats are read-only. To modify a non-KiCad format symbol library,
you must first convert it to KiCad format.

iR

FB—RizfT KiCad [RIEEfRiEaRAT, RISRTE KiCad EEEXAFRAEBHEIZ/RISRIM sym-1ib-table, KiCad
B ISAPIRE—THIRSER. XTI Yiai S,

BERBRE
RISEREECI R BN TR T FNRIS ER TN A,

B RE mREREEE—TEIRE + RIEARERA R AR ERRN—TE, EENENSEIRMNE LR
FHEXRS (EREETRE) . AIELERRBENERBHRE § BRHERMERE.

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.

B ECHIERE SR Active Bi%4E, BIMEELATIEENIRNE. IEFIREHEDATEERTD, BARHIRE
HAERINEEERTR, HARSMBREME, XATLURAINELAT 8],

B RECEANE—TE, RE shift - QiESEENNRE—TE, AILUER—RIINE,

BTEOIE—THENEN | FRA—TRPADIFEESHER. AM, 2MAINEERNIRERTES, T
BRPNELLERRPHIERER LR ES.

ENRZIA—EBSENNARREERER, BEFFR (1) TEAEENBNMIFTSBIPER, RATHBIERR
NIFF= 2 B R
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Each library entry must have a valid path. Paths can be defined as absolute, relative, or by path variable
substitution.

The appropriate library format must be selected in order for the library to be properly read. The supported
formats are listed above. Only KiCad format libraries ( .kicad_sym) can be saved. Other symbol library
formats are read-only and must be converted to KiCad format before you can modify them.

B-THERERFER, BTRINERBRER, ENFRERIAMER, FLURIMETTENEER 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.

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.

SRR
MBEAUEREX, AMENALRMNSNIEEX. FAFNERERPEXNWRSELSRAAN, HFHEER
PRI KiCad BB {43 HHY sym-1ib-table X4, TIEEAMNRSERIANLRFIFNIEXXFER.

BMSAEERARIIRR, EERXFEXMAENESREEINEERN S 2AN, XHENRRE, MNHATE
=321

EIENEM EEXPRENMSE, BWEMRAETEMRNE, XL T RS ERMERNE, RRE2IREEEICE
WIE T LIEmBNE TS E.

—MERERRNEREERCENEXEANE, AETETANERTEXTRERHENE, WTFAEXERSEEMR
o

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.
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WA= —TE, HARERNSHERTHITCI Sl IATME,

B TESHEA

LUMAARSERTIZHICIZNRIEERN, KiCad NEIGREEDHIRTSEIHEREFRRFAIELNERRTS,
X TERENRINSBERTF/I TR

o REEPEANRBEDARTA, FESASHEMIEIFREESRELREE .
* FFEIRERFREEANECIRINE ESREBIEIRE ERFIHTH,
* ITIEMSEFENTRBIEIEHRBIA.

ERTIRENGTE T2 M rescue-backup {43 Hh &40 A T E#THRET HA [B) e HISC

WARNING
V. TEEFEZH, —EBWRITRE— TS0, LT,
warnmg  PERSIREEEIR, AR, LUMRERNGSIRT R, TR TRE,

AN SRR AR IERI E IR RIEERT S, (RIS HENASAFIIEER.

MRRROEEEEMBER, HERBHITIRE, (FARGHFER, EEFEILUEHREEER,
NOTE NEFESHE—THIXAR, FHERRTSERSIIMZAIR KiCad MRASHHIE XA RINEE
HIRHITIER,

SIENIRE RIS

FER— T RIEE ERFRR, — TSR TERDEMN

s EEMNR (B4 BEFE. Bl XFF) , RETRSHEREEFRINN,

* 5|, BEEFRY (B4, e kB, BEFEHF) HRSEE WA @, XEF) , BESANE
& (ERC) TEEM,

* FER, WMUS. {E. 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—TRSITELR, IRKEMSHEEMFTSHERIAANE BIEX, EnEZEMRTSH
BUHEFER (B, &K SXmEds. 8EFH #2R%F) . REMSURATEXSERBABRLNRTS, Flu,
74LS00, 74HCO0 A1 7437 RISEAILAM 7400 FISHTEHR, AL KiCad RAH, RERTSHINAHIH.

A1 HmigHRhd

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).

—RER, RIT—TRISHIRESE
s EXMESREH—THZTEITHEMR,
XFAEREEEANTENE (BINABERAS) .

i
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EABE%. Bz, Bz, ZENXFRTERSAL,
o AN, FHMFAEXETEIHNERTR. 2N FENESEE WA, @, =5 BREEE) .
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o ETARMERFRIENBEFMBERICRIZNS, FF
* NEREHEMHBIER,

The Symbol Editor main window is shown below. It has three toolbars for quick access to common features
and a symbol viewing/editing canvas. Not all commands are available on the toolbars, but all commands are
available in the menus.

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

Symbol Field 2
i~

 Basic Properties (Co P
Show Field Name
Allow Autoplacement [+ L M 2 9 0 4

~ Text Properties

} b4 *Amplifier_Operational:LM2904 — Symbol Editor oA K |
File Edit View Place Inspect Preferences Help
PASCICaQ@Ale 2> A RE R Unic A via B
Libraries 13e |I|
Q Filter e 22
x
Item - )
in
LM358 DFN i T
LM&75 @
LM741 mm B
LM2902 i U O
L M2904 * +* 3 \ 0]
LM4250 lo? .
LM4562 = + f
LM6742x1x IEI S
R —— - * L 4
Properties £} I . " ] / l I t/ d S . .D
*oo

Text Dual Operational Am

- e
L Amplif DIP-8/50IC-8/TS50P
na ITIErS,

Italic

Bold

Horizontal ...tificatior Center
Type Unit Converted Field Text Visible Font Style Text Size H Justification W Justification
Field All ? Description Dual Operational Amplifiers, DIP-8/S0IC-8/TSSOP-8/VSS0P-8 No Default Normal 50.00 mils Center Center

76.87 X750.00 ¥ 200.00 dx 750.00 dy 200.00 dist 776.21 grid 50.00 mils Select item(s)

ITTEEUTETFONNE, TELRHESERE/ EMmT. SRS, M5 RIETIFEN R TN EIRES
Fo
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The left toolbar provides options to change the display of items in the Symbol Editor.
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Toggle grid visibility on and off.

Toggle 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 %

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

point.

TJ. Bezier curve tool. Left-click to begin drawing a new graphical bezier curve item. First click for
the start point, then for the control points and the end point. Adjust the curve by dragging the
points.

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

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

4, joo) Anchor tool. Left-click to set the anchor position of the symbol.

M Delete tool. Left-click to delete an object from the current symbol.

Browsing, modifying, and saving symbols

The 'f= button displays or hides the list of available libraries, which allows you to select an active library.
When a new symbol is created, it will be placed in the active library.

Clicking on a symbol name opens that symbol in the editor, and hovering the cursor over the name of a
symbol displays a preview of the symbol.

BERSEHEMASOTELRN, RENFSRIVEMIKEFRU XA5FE BR. MR—TIRE
NOTE RSHRITH, ENRSERNAERREE, ENRSFRNAILERfRE, BRIE—TEARNS
REMBITERSHER, BITAERRSS,

After modification, a symbol can be saved in the current library or a different library. To save the modified
symbol in the current library, click the B icon.

NOTE FREFE—TIERINRS L SREE— EPERMESE RS,
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To save the symbol changes to a new symbol, click File - Save As.... The symbol can be saved in the current
library or a different library, and a new name can be set for the symbol. Alternatively, you can use File -
Save Copy As..., which behaves the same as Save As except that the original symbol remains open rather
than switching to the new symbol.

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

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—THES

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

. BERMm

s —THEMNEMKNS, BFREFRIRS, FMNSHEREMNSSHERAANE IHEE, ERMNSSERRIM
ERERSHER, BTSSR ERNSHER—TES,

e ([USHIZ(U,C,R),

o HTRSMETH, DXL TTESOLER (Fl70, —T 7400 MEE NAND fI50IE 4 T8, #1701 —

™ o
° EEWEHMEMHN (BRHEAN "B-EEFMN") -

® 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.

* ZRISEENMIELER TR,

o HHSEERM PCB FHER,

=
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EBVHERZEL,

* S T5IHFIRIFEFIERS BRI RS,
* EENETEIHgRSIE BRI,
* SIHRNESNERESIHEH, RERERS ARG IBIRIR,

XEREMEERAIMERSEIEEHER,

> - New Symbol VoA X

Symbol name: ‘ |

Derive from existing symbol: R
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 symbol

Exclude from schematic bill of materials

Exclude from board

Pin name position offset: | 0.508 mm

Show pin number text
Show pin name text

Pin name inside

&) Cancel + 0K

— THHRSIYER LREERERE, FiThiawmEsR?, WTERR.
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:[;9- + *Axxx_IEEE:new_symbol — Symbol Editor VoA X

File Edit View Place Inspect Preferences Help

‘B CRAAQA [ 2> AlRE D

H
LR
s

IR R
-
-
EEE R

+ 12115 BB

A3
d'ébtf\\“\C)E]E]'4jﬂ udl

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

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

Editing Symbol Properties

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

General | Footprint Filters

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

[+ Show pin name

All units are interchangeable Exclude from schematic bill of materials

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

Define as power symbol Position offset: | 5 mils

Edit Simulation Model... @ Cancel ~ 0K

RE BB, HiE MAERTEIER N REXBNTIERE (MER) 2REEN, FAXLRERFIS|H
NMEFARNRIE TR S BT T

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

EfzE I 5 RS F 5 IBIRFR AR E X5 IR S5 IR AR A i, £ 195 |BRFRE 88 &
X7 BB FMEN 5 I EARIMIE, MRIZETHIED, 5IHRZINHRERAENSHERA, TXMERT, 55
RIMIBHR® BIMEE X T XFIZEs REVIE, BE, 0.02F 0.05 ZIT25EN,

TEHHAIFER T —TRENE N5 IERIE TS S hHR S, TERINE HRSHIAIE,
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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 B FRMEE, 7 KiCad 7.0 REUGHIRRAS, XHELXRBIMIER.

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.

RAEFH

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.

WNRER #3= FEE, NESRE5HEXEE, &IVE LIBNAME: FOOTPRINTNAME , Hf LIBNAME EftiERPH
HRERFR (I PCB 4riE8a FARPRY F15ZE5RER5>) , FOOTPRINTNAME 2 LIBNAME EEFRRIEIRAFN,

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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To add new fields, delete optional fields, or edit existing fields, use the :[% icon on the main tool bar to open
the Symbol Properties dialog. Fields can be arbitrarily named, but names starting with ki_, e.g.
ki_description, are reserved by KiCad and should not be used for user fields.

Fields have a number of properties, each of which is shown as a column in the properties grid. Not all
columns are shown by default; columns can be shown or hidden by right clicking on the grid header and
selecting or deselecting columns from the menu.

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

eI NENECN

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

AR A LUERABEER, * EEEANENFR, SES, M ? RS —TFR, A0, S0IC-* yHPTEZ SoIC-
8_3.9x4.9mm_P1.27mm FEEDIRAFAEMIL SO0IC- FFLRIEEE, Fikas SOT?23 PUfig 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—THRSRANENNET, ERSRETHEERY Bl RIHRERSLNET. RABRT, [S8TH
mhj Bt A, 8t B F, B{RAILIEMR &g - RBETETRE.. HURTIRE—TEENBM.

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

ERM—TE&ANIAEN, BEMSREENEEDTRE FESANTARER (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.

Synchronized Pins Edit Mode can be enabled by clicking the o?i': icon. In this mode, pin

modifications are propagated between symbol units; changes made in one unit will be

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

REZTATERE TN ST
WFEEZ TR RETIRSNEIT, B5—THE®%, BOMS3 DR : —TEE. 7% 11X 2

BX=TRITHAMRB—HN, FIUERNSRUEIEEFNECHIEE IERTEAMUER, A5, X TRINEUER
PRI SIHERE,
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Library Symbol Properties

General Footprint Filters

Fields

Name

Refe S _-

G5V-2_5plit

Value
Footprint

Datasheet
+ T4
Symbol name:
Keywords:

Derive from symbol:

General

Number of units:

All units are inte

Has alternate body style (De Morgan)

Value

Relay_THT:Relay_DPDT_Omron_G5V-2

http:/fomronfs.omron.com/en_US/ecb/products/pdf/en-g5v_2.pdf

[ ]
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

Left Center
Left Center
Center Center

Attributes

Exclude from simulation

Exclude from schematic bill of materials

Exclude from board

mils

Edit Simulation Model... @ Cancel

VAlign  Italic

e ol mw

Bol

d
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BT C

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

B TRNBYR

¢ Border determines whether the the shape’s outline should be drawn.

e Width and color define the line width and color of the border. A border width of 0 uses the schematic’s
default symbol line width. Style determines the line style of the border (solid, dashed, dotted, etc.).

¢ Fill Style determines if the shape defined by the graphical element is to be drawn unfilled or filled. The
fill color can be the color theme’s body outline color, body background color, or a custom color.

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

e Common to all body styles (De Morgan) determines if the graphical element is drawn for each symbolic

representation in symbols with an alternate body style or if the graphical element is only drawn for the
current body style.

* Private to Symbol Editor causes the shape to be visible only when the symbol is edited in the Symbol
Editor. The shape will be hidden when the symbol is added to a schematic.

155 &
AILURE O4 BARAILRIEA — 1310, FILLETIRES HIRIES T, hAILUBRSE IR RN
BIB. AUNDHERIES B, FNEMBIREBAN PCB = LR,

—TEIHRHENEFRERT. BIMIRSEXH, 5IHNZIMIHSAINESEFE. BFRS, EREISER.
ATERSAMNEE (ERC) TERZEFA, 5IMMNBRSER (MA. Wh. =3&..) ETBIEREX, WRXT
KEEXAIERY, FIEE LR ERC 1 ELERAIRER TR,

G
* EHE IR ES SHRINEREICE, /55 HRE YRS IS EEEHENE S RS AN R,
o REES|HRIMIMFTHHERZTRE, THRISEEMERERTRE (_) .

* BEXTER¥EES (LX) 51BN, BEA -~ (KRS) FRBRRXAMEXESHRE, H -~
{F0}0 ZETFO O,

o MR5IHIBINAZE, WIARIZE IBIRED S,
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5 IHBRFAIMAE—TRISHEE.
* 5IHRSE—TRSRRIZME—/,

5 | B

> 2 Pin Properties VoA X
Bin name: ‘ = Common to all units in symbol
Common to all body styles (De Morgan)
Pin number: 1
v] visible
Electrical type: H paccive ~
Preview:
Graphic style: —iine ~ ==
X position: 0 mils
¥ position: =300 mils
Orientation: T pown w
Pin length: 100 mils
Name text size: 50 mils
Number text size: | 50 mils

> Alternate pin function definitions

& Cancel W 0K

5 IR MEIHENE R VR YREES IRV BRI, BIRSIZ—T5 SN E—TIER5 M, X TIHEAEZB®E L,
SHEMESSVHMECK

o SIBIBRIFIXZFK .

* SIRITwBHINF KR

* SIHNKE,

o 5IINIER SAERFER N,

o BITNMIEREMR.

o SIEA R,

(BAEIEX, &A5IIEXD -

5| EEERHER

REIRTS IHIEIFERASIN T EIRT R, XEHRRARNER, s HIFTE S8,
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P> —Input ‘roperties v oA X
Pin name: HDUIFUI Commaon to all units in symbaol
€ Bidirectional Common to all body styles (De Morgan)
Pin number: P Tri-state
| visible
Electrical type: | HPassive
Preview:
Graphic style: = |Free review
X position: “@Unspecified
-HF‘awer input
¥ position:
= Power output
Orientation:
'ﬁ__Dpen collector
Pin length; {Dpen emitter
MName text size: »{Unconnected
Number text size: | 50 mils

> Alternate pin function definitions

& Cancel W 0K

5B SR

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 LSRRI R,

You can use the Pin Conflicts Map in the schematic editor to configure which pin types are allowed to
connect and which will conflict. The default Pin Conflicts settings are briefly explained below. For more
information, see the ERC documentation.

Additionally, some pin types have special behavior outside of ERC. In the router, pads corresponding to a
free pin can be connected to copper of any other net without causing a DRC error, and multiple pads
corresponding to a single unconnected pin do not need to be connected to each other in the board.

NOTE

The pin type that produces the optimal ERC pin conflict checking behavior is not always
the same as the pin’s conceptual pin type. When selecting a pin type, you should consider
how that type will interact with the pin type of other connected pins and whether that will
result in the desired ERC behavior. An example is an analog control pin that generates a
current and senses the voltage generated by that current flowing through an external
resistor. This pin could be considered an input pin because it senses a voltage provided
externally. However, in a schematic this pin will be connected to a resistor pin (passive)
and not to an output pin. There shouldn’t be an ERC violation if the pin isn’t connected to
an output pin; in fact, there should be an ERC violation if the pin does connect to another
output pin, as the pin would be sourcing a current on a net that is already driven.
Therefore such a pin should have the Output pin type even though it is sensing a voltage
and could be considered an input.
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Pin Type

Input

Output

Bidirectional

Tri-state

Passive

Free

Unspecified

Power input

Power output

Open collector

138

Description

A pin which is exclusively an input. The default Pin Conflicts settings allow
input pins to connect to most other types of pin. Also, an ERC violation will be
produced if an input pin is not driven, i.e. it is not connected to a pin with type
output, bidirectional, tristate, power output, or passive.

A pin which is exclusively an output. The default Pin Conflicts settings allow
output pins to connect to most types of pin that aren’t also outputs.

A pin that can be either an input or an output, such as a microcontroller data
bus pin. The default Pin Conflicts settings allow bidirectional pins to connect
to most other types of pins, though there are a few more restrictions than
with input pins.

A three state output pin (high, low, or high impedance). The default Pin
Conflicts settings allow tri-state pins to connect to most other types of pins,
but warnings are generated when they are connected to most types of output
Or power pins.

A pin that is not connected to active electronics, for example pins on a resistor
or connector. The default Pin Conflicts settings allow passive pins to connect
to most other types of pin.

A pin that does not electrically affect the operation of the device. These pins
typically represent package leads that are not internally connected to the chip.
The default Pin Conflicts settings allow free pins to connect to most other
types of pin.

In the PCB editor, pads corresponding to free pins can be connected to copper
of any other net without causing a DRC error.

A pin which has an unspecified type. With the default Pin Conflicts settings,
ERC generates warnings when unspecified pins are connected to most other
types of pins.

A pin that powers the device. The default Pin Conflicts settings allow power
input pins to connect to most other pin types. However, power input pins that
are not connected to a power output pin generate an ERC violation.

Additionally, power input pins that are marked invisible are automatically
connected to the net with the same name as the pin. This behavior is
supported primarily for legacy projects and is not recommended for new
designs. See the Hidden Power Pin section for more information.

A pin that provides power to other pins, such as a regulator output. The
default Pin Conflicts settings allow power output pins to connect to most
types of input pins, but not output pins.

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



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

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

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

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

195 | B HEX B H AR S | B

{RAILUES AT —TEIM, FoalkE X5 IBHCE, #EX5 BT\ 5 X5 IBmS 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
ﬂoEEE@W%%%%%TEk%@%ﬁTEQ%@EW%%ﬂWOﬁ?ﬁ%i%ﬂﬁﬁﬁﬂﬁilﬁﬁt%ﬁa
EWRRERA, XSRS RIRI A E T B TR EIES [,

SIBIRIZHAN, EURAERTAEER, sIHEUERRTRISZTA#IARLEAN, AR TRSZANE
. 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 ) RAVYBKRIEARR, ERESTETNSIHES, BEH

Unit A v | MRHRE R SERI ST,

5B

P—FheRiEE |BIR75E 2R xR, ﬂuﬁﬁ@ BiRiAE, BIMEUESNER B RG2S TNAREs HERER
i, FIEIHEIENE IHEE A,

EfA15 IR EER A DOEE R AR R B TRt TaReE, AL + 1 W EARD 3R IIRIMIERS Bl

BILUEE AR AN RIE S T IHNE . 5IHRURRFEME, HELUETIERELTS I R RN
A RFhnl, R O RHRERFOE, (RETNTIREE, RERELBTHSIR,
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T AR ERETHAERBCERIMS, A ERRERRES BIRIS, L5 2RIARRRE

NOTE
89,

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

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

Alternate Pin Function Definitions

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

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

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

Electrical type: © Ridirectional e

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

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

MName text size: 50 mils

Number text size: | 50 mils

~ Alternate pin function definitions

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

Alternate pin functions are selected in the Schematic Editor once the symbol has been placed in the
schematic. For information on using alternate pin functions in the schematic, see the schematic editor
symbol documentation.

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.

NERIRRSHE—TEIHNERAREZREAN, KiCad WRTSENBEIRERISHIE power EFR, AFPRIMUBIRERT
fiEEHCHERNS. NRENSHEUEFLET EXHRERS &, ZMNSMSHNEREEJRERN RINERRT
B HEER, BUETFAEL,

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

141



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
NOTE . o . .

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.

THE—T GND EIRFISHIHIF

3" #* power:GND — Symbol Editor VN
File Edit View Place Inspect Preferences Help

A CRAARQL 23 AREID B

Libraries lT: E‘
Q gnd a = E:é
w0 A
Item - 3
in
lcND i T
Earth @ EI
Earth_Clean mm
Earth_Protective L D
GND1 * @)
GND2 lo? r
Properties ] ?: /
Mo objects selected x G N D D
#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) ﬂ
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> 2 Pin Properties VoA X

Pin name: ‘m Common to all un ]

Common to all body styles (De Morgan)

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

> Alternate pin function definitions

& Cancel W 0K

ZEE—THRIRNS, BEAUTIR:

* Add a pin of type Power input. Make the pin number 1, the length 0, set the graphic style to Line, and
make the pin visible. The pin number, name, length, and line style do not matter electrically.

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

* EREATEREHTSER.

¢ 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.

* RENSHISHEIUHNE BRIE, ISE—TFRNA # , BENAHAEE, WF ELEPMRHEIRRS,
ISAILIRE #GND, IS # FAHRISASEARME PCB £, AEEVRIERIALIMEY, WASHE
HERAETIBFNE—THR, IR—THRRENSHIISAZIU \# FFk, BoiTHHERHERIETEN, &5
SEHBIMEARRS RS,

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

RS fRigR T LU ERSHRVE IelE, FERMERTRE= R Ea BT TR S &R,

| NON Symbol Warnings

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

S EREENZ

¢ Pins that are off-grid (pins are considered off grid if their position is not a multiple of the current symbol
editor grid. It is strongly recommended to use a 50 mil grid for symbol pins)

* Pins that are duplicated
* Issues with graphical shapes, such as zero-sized shapes
o IEENNISAIG: (USBIRFEAHEN 2
o IR AREMM (BIFERTS, BIRMNS) . BIRASNIZSE
o HET5|H]
o HEZMANEMAMEI

o BTEIM, HERBEIFEH (I (BIFIFC, BIFRC) ), X RBEERABIREGA (I (BIFRS, =
BREY ) o

EIERIRRISS, MY CRRERVRIREAS B, FRRRIERIRMASI) | XS ERRNER, REFMER
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In previous versions of KiCad, power symbols required an invisible power input pin so
that they would make a global connection. In KiCad 8, the power input pin does not need
to be invisible. Therefore the symbol checker will report if invisible power input pins are
detected.

K =

RIS EE

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

NOTE

Symbol Library Browser.

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

Ib * /heme/graham/kicad/libraries/symbols/kicad-symbols/Diede.kicad_sym — Symbaol Library Browser v X |
File View Help
BB CQQ @ [0t & | T
Q, Filter Q Filter
oise
Diode_Bridge 1N4002
Diode_Laser 1N4003
Display_Character 1N4004 [)
Display_Graphic 1N4D05
Driver_Display 1N4006
Driver_FET 1N4007 H -
Driver_Haptic 1N4148
Driver_LED 1N4148W
Driver_Motor TN4148WS
Driver_Relay TNA148WT 1 N 4 O O 1
Driver_TEC 1N4149
DSP_AnalogDevices 1N4151
DSP_Freescale 1N4448
DSP_Microchip_DSPIC33 | 1N4448W
Name Parent Description Keywords
1N4001 50V 1A General Purpose Rectifier Diode, DO-41 diode
2931 X 600.00 Y 0.00 dx 600.00 dy 0.00 dist 600.00 grid 50.00 mils

PUG TR I=EA =R ) 12, RS R SRR RIEE

AT ERISU T

ia Select previous symbol in library.

i% Select next symbol in library.

G G-l Q @)\ Zoom tools.

13 Select standard or alternate De Morgan representation of symbol, if applicable.
Unit A v Select the unit of a multi-unit symbol.

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

fn
:I% Insert current symbol into the schematic.
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Schematic design blocks

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

To use schematic design blocks, first show the Design Blocks panel by clicking View - Panels - Design
Blocks. This opens a docked panel on the right side of the schematic editor. To close the panel, use the same
menu entry or right click in the panel and choose Hide Library Tree.
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Design Blocks

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

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

+12

L]
prs
R *a 1 vout
¥in — e
I

GHD

Place repeated copies
v Place as sheet

Keep annotations

Using design blocks in a schematic

The Design Blocks panel contains a library tree that lists your design block libraries and the design blocks
contained in each library. Each library can be expanded or collapsed to show or hide the design blocks in
that library. There is a Recently Used pseudo-library at the top of the tree that contains any design blocks
that you have recently placed. You can pin any libraries to the top of the list by right clicking the library and
selecting Pin Library.
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You can filter design blocks by their name, description, and keywords using the filter textbox at the top of
the Design Blocks panel. By default, matches are sorted by best match, but you can change to sorting
alphabetically using the =4 button.

When you select a design block in the library tree, the design block’s name and metadata are displayed
below the library tree along with a graphical preview of the design block. The metadata includes the block’s
description and keywords.

To add a design block to the schematic, double click it in the library tree or right click a design block and
select Place Design Block.

If the Place as sheet checkbox is enabled, you will need to click twice in the editing canvas to place two
corners of a hierarchical sheet. The design block contents will be placed in the new sheet. If the Place as
sheet checkbox is not enabled, clicking once in the canvas will place the contents of the design block directly
into the current schematic.

If the Place repeated copies checkbox is enabled, KiCad will begin placing the design block again when you
finish placing the previous block. To cancel placing the next block, press esc| or right click and select
Cancel.

If the Keep annotations checkbox is enabled, KiCad will insert the design block without changing the
symbol annotations as defined in the saved design block. If it is not enabled, KiCad will reset the symbol
annotations while inserting the design block and reannotate all of the symbols in the block according to the
current annotation settings.

Once placed in a schematic, the contents of a design block behave the same as any other schematic objects
and can be edited, moved, deleted, etc. exactly as if they were added to the schematic normally.

Saving and managing design blocks

Design blocks are saved in design block libraries, so you need to add a library before you can save any design
blocks. To create a new library, right click in the library tree and select New Library.... At this point you
must choose whether the new library should be added to the global design block library table or the project
design block library table. Libraries in the global library table will be available to all projects, while libraries
in the project library table will only be available in the current project.

The global and project design block library tables are managed using Preferences -
Manage Design Block Libraries.... This includes deleting and renaming design block

NOTE libraries. The design block library tables behave in the same way as the symbol library
tables. For more information about managing library tables, see the symbol library table
documentation.
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_.,!; + Add To Library Table oA X

Choose the Library Table to add the library to:

Project

& Cancel + 0K

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

After creating the desired design block library, you can create new design blocks and save them in the
library. Design blocks can be created either from the entire contents of a schematic sheet or from a selection
of schematic objects. To create and save a new design block, select the desired source objects, either by
opening the desired sheet or selecting the objects in the editing canvas. Then right click the design block
library that will contain the block and select Save Current Sheet as Design Block... or Save Selection as
Design Block as appropriate.

149



_.,!; + Design Block Properties v X

General

MName:

Keywords:

Description:

Default Fields
MName Value

Field1 Field1'svalue

= Cancel v 0K

This brings up the Design Block Properties dialog, where you can edit the properties of the new design block.

e Name: this is the name of the new design block, which is shown in the library tree and the preview pane.
It is also used when filtering design blocks with the filter textbox. When design blocks are added to a
schematic as a sheet, this is the default name of the new sheet.

¢ Keywords: these are space-separated keywords describing the design block. They are displayed in the
design block preview pane and used when filtering design blocks with the filter textbox.

¢ Description: this is a description of the design block, which is shown in the library tree and the preview
pane. It is also used when filtering design blocks with the filter textbox.

* DefaultFields: these are key/value pairs which are included as hierarchical sheet fields when the design
block is placed as a sheet. Fields are ignored when the design block is not placed as a sheet.

You can edit a design block’s properties after creating it by right clicking the design block in the design block
library tree and selecting Properties....
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KiCad provides an embedded electrical circuit simulator using ngspice as the simulation engine. ngspice is a
SPICE simulator derived from the original widely used Berkeley SPICE program.

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
* EEFRIE: 10100, 0.003,

o RIFRTE 1.01e4, 3e-3,

* HIZERTE: 1001k, 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 103
k kilo 10°
M mega 108
G giga 10°
T tera 1012
P peta 101
E exa 101

[R54 SPICE 7532 #EEA] FRART B L #45 ngspice, FFE KiCad EFHETVLIELUE ngspice f&
Fdo Ngspice RAREN., RXAXNERERTE : 196 (10%) RRF 1Meg™, M M 212
(103), IRIBFMEMNZERAEIN, ngspice AIAEAZIFS KiCad HEMERTE, EITEERRA
SPICE JuZRAUABEFRARIAS 2/ VDo

NOTE

DERR

TRROGRREDEARS, RETREMETHIER,

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

SPICE REUERMUN AN FMERNSFERF. Rit, TAMNERNSHERNREERESRTEXE, BHIER
BRIRAERS, BIARNSEMEEEH 2T (FREE... 111, i THARRERIERIEE,

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

HENTIREY

BHFE. BREMEAMEREZALUEN, XEBIKE KiCad IHENBIEMNETRNHBNDESLUMEERE, FE
NABRIEARHKIRE , AFPREERRERNSH E FREAL

KiCad tRIEL TR EHERTRT SHHREDY

* ZRISIEHFEM TSI,
e SR, L CFk
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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)
* (Capacitors

e Inductors

o &Lk

* 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)

Device sets the type of device to simulate: a resistor, B]JT, voltage source, etc. This value is stored in the
symbol’s Sim.Device field.

Device type selects the type of model to use for the device. Most devices have several types of models to
choose from. Models may vary in their degree of accuracy, which characteristics they are optimized for, what
parameters they have available, and how many pins they have. For example, the ideal resistor type models a
simple resistor with two terminals and a single resistance parameter, while the potentiometer resistor
type models an adjustable resistor with three terminals and an additional parameter for wiper position.
Some devices have an especially large number of types to choose from: N-channel 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.

B ETN-FETRTTHNSEFHIFRRET ], Ht0, BESRMEBHE, BERIMEF. MOSFET MEENKES,
(FASERANERNENEHEFEERTSH Sim. Params FE:H,

YWPD EIN~ B AR SPICE &8, EABEIHEE A SPICE MR TIHE,

HEEFEPIRRFEH <parameter name>' EIEEFEAKTEHN E FERMAZ Sim.Params FEREFMESE, X
AIMEZNIMNRIEE R PEE, MAERTIHMIEEERIESR, WEMMCERTFIEENTRER (R, L. C)
BRER, YRFTEHFAE Sim.Params FE, TIHMELT B FER.

23t

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.

BEMNERAINEAREY, B REERESRIEE (RISBE - (ARREL..) FMSFHitF SPICE &8,

B 2 Simulation Model Editor v oA X

Model Pin Assignments
® SPICE model from file (*.lib, *.sub or *.ibs)
File: 1N4148.lib [ ]

Model: | O, Search

D1N4148

I Built-in SPICE model

Device:

Parameters Code

Parameter Value |Unit |Def.. | Type

Instance temperature (temp) “C Float

v Geometry

wapierem [ o5 oot
1

Area factor (area) Float
Perimeter factor (pj) 0 Float
Diode width (w) m Float
Diode length (1) m 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 .1lib, .sub etc., although KiCad will accept a valid model with any extension.
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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 shown in the list. You can filter the list of models using the search box. The selected model is
listed in the symbol’s Sim.Name field.

Parameters can be overridden (or additional parameters specified) using the Parameters tab. All
parameters specified in the selected model or the Parameters tab are stored in the symbol’s Sim.Params
field.

The Code tab displays the generated SPICE model as it will be written to the SPICE netlist for simulation.

KiCad is not distributed with SPICE models for specific commercial devices. These models

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

EEIEEY (IBIS)

IBIS (I/0 ZHXERNE) X2 SPICE REME M, AT FERM LrEA /R XIT R TEE,
AT IBIS X1+, FAFRDEE SPICE EEREMAERARE, FRE—T .ibs X
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_.;!;' 4 Simulation Model Editor I

Model Pin Assignments

'3:5':3' SPICE model from file (*.lib, *.sub or *.ibs)

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

Built-in SPICE model

Rectangular wave driver W

Parameters Code

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

~ Waveform

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

% Cancel « DK

File is the path to the model file to use. The path can be absolute or relative to the project folder. The path
can also be relative to the value of SPICE_LIB_DIR if you have defined that path variable. The library
filename is saved in the symbol’s Sim.Library field. If an IBIS model file is loaded, the remaining fields in
the dialog will relate to the IBIS model.

Component selects which component from the IBIS file to use, as IBIS files can contain multiple
components. The component name is saved in the symbol’s Sim.Name field.

Pin selects which pin in the IBIS model to simulate. The selected pin must be mapped to a symbol pin in the
Pin Assignments tab. The chosen pin’s number is saved in the symbol’s Sim.Ibis.Pin field.
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Model is the list of models available for the selected pin, for example an input or an output. The chosen
model name is saved in the symbol’s Sim.Ibis.Model field.

Type selects what the pin should do in the simulation. A pin can be a passive device that doesn’t drive any
value; it can be a DC driver that drives high, low, or high-impedance; or it can be a rectangular wave or
PRBS driver. This value is stored in the symbol’s Sim.Type field.

BEUATN-R AN TEENREERNSHE, WTFETEH, SOLE IBIS AT EXNER/IVE. BEESRRXEZ
B0k, FEAILIRIES|IHBERMNRBERRRENESH, FAARFERIANMENSHBERERTSN
Sim.Params ZFEEHA,

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

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

o

5| El5> g

Simulation models may have their pins numbered differently than the corresponding symbol. For example,
SPICE models for diodes usually consider pin 1 to be the anode, while schematic symbols are usually drawn
with pin 1 as the cathode. Operational amplifier models are also very likely to have model pin assignments
that do not match package or schematic pin numbers.

A LUERGEERE RN 5 IBIE RIS RTSHYS | BIRRA BH A EAR RS B,

Always make sure symbol pins are correctly mapped to simulation model pins. Mistakes

NOTE . . . . .
here can lead to erroneous or confusing simulation results, or a failure to simulate at all.
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_.,!; 4 Simulation Model Editor oo X

Model PinAssignments

Symbol Pin Maodel Pin
1("D") 1("D")
2("G") 2("G")
3("s") 3("s")
4("Bulk") Mot Connected
& Cancel v OK

The left column displays the name and number of each symbol pin, i.e. the pin numbers and names that
appear on the schematic part in KiCad. The right column displays the corresponding pin as defined in the
model file in use. For each symbol pin, you can select the corresponding pin from the simulation model in
the dropdown in the right column. In the cases where a schematic part has pins that are not in the model, as
in the case of an operational amplifier with 'nulling' pins that are not modeled, the schematic part pin may
be assigned to the 'Not Connected' option in the Pin Assignments dropdown. Unlike other pin assignments,
'Not Connected' may be assigned to multiple pins if necessary.
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When you use a subcircuit model, the dialog displays the model’s code under the pin assignments for use as a
reference while assigning pins. A well-written model will often include a helpful reference section (as a set of
comments) to inform the user how the model pins are mapped.

SPICE #RiR&T

AR RIZE BRI SCARFZERFE SPICE #RRRT, XF S HETEXENABEINER, NXAFEHSZIFMINRARTS
L

o DImFASLHIARRAT (B0 .tran 10n 1m)

o HIRFIBESZRE (FI40 K1 L1 L2 0.89)

TR AR BE B ATt

MRREBEXAGISHEDT, WHEHF RSN, hERHEREFAEEmT. BR, KaliEhiEm
BIHEEFEEE.

Bk SPICE fRRFRINEZIFMER, 1BE1H ngspice A,

S—

ET{HR

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

RAFRHE

T, EERERREREOTLS BE - R NEATHIRFH §() RMAFIFF SPICE (RN
I,

@ F 4 * [Unsaved] — Spice Simulator WA K
File  Simulation  View
| 2 fn sz /S o
Run/Stop Simulation ~ Add Signals ~ Probe Tune Sim Command

Plot1-AC @ Signals
mm V(/lowpass) (mag)

B V(/lowpass) (phase)

Cursars

Signal Frequency | Gain/ Phase

Tune

Keaucing TItol 10 L TOI X5plce A Oevices

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

Reference value : 1.00000e+00

No. of Data Rows @ 61

ZIHEED AL TERD

s BOMME—TIER, HhISERRFIZRE,

* 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.
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ALEEIR T, HiEsla ER¥KE ngspice (AR5 I ERHE,

* 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.

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

N —p—
BTAR

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
¢ 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

@ + Simulation Command oA 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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@ + Simulation Command oA 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

TTRRERETA,
BETBRSON, THEBREERWHINES KNRELGERE, ERLUERERE—T e EREBZRIAE 0.

b ETRERE,
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@ 4 Simulation Command oo X

AC DCTransfer Operating Point Transient Custom

Spice directives:

.ac dec 18 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

BEXDMLEERIUYRE SPICE SR RIRB O, ZMNREBEFMNEFHRARHZE, SREE SIAFYER SPICE iR
ARTE HIBI B E XD SAES,

BXEIFRDNESER, ESH ngspice T,
NP RRE
AU T AEE IS F T A KRR,

Add full path for .include library directives controls whether to convert relative paths to absolute in
.include directives in schematic text.

Save all voltages and Save all currents controls whether the simulator saves voltages and currents,
respectively, for internal nodes of devices. When unchecked, the simulator only saves voltages and currents
for external nodes.

HABR THAIRERGERATNHERNRAER. AFRE ZMZERAFN . spiceinit ngspice BEEEX
%, %gﬁﬁﬁ ngspice jﬁ‘é’ EPiE??T#ﬁiLRO

HS=
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ERESAIR

THLUER PR - RIUES ((cerl + A IREEREE j]._I'L 24 BERaRESIIR, WEINRPHTRSITEARMNE
BRSSP, A ctrl [ shift @AI—RERZTES.

EARN TR

hESREONTEERREET —THRNIITR ()/8), ERET —MRENASICRERESHITEE, BaE, BFPH
e FREERERTHITE, ERNEE, BERRNIIESRESY, SFEAZIBNEESETESL LN, 8
MHMNEZRHET. BERNER, BRERS5IH, SERSEES LN, XRSMBERIRTSEHERH
f15. TEERLTBRNERES,

{HEFSPICEMRIART
SR ngspice <HF .plot FRIRFT, {EEABETYBIMRAR KiCad H{FEF,

ENRE

ENESBEEEEEEHERSE, EEAEN Simulation SPICE:VOLTMETER DIFF AAAIAH, Z&EERM THETFE
DEERIMEF, AP RILUE,

FA kicad_builtin_vdiff I SPICE BB ELAANE VOLTMETER_DIFF &5, AFPAR
NE X [E4&H SPICE &8,

NOTE
WAILLEITIE .probe vd(X) PRRARIRERMEHBSFFiRTA, Hif X 2IEHBI (FIA0 R1) o I TEN
B, AERESHIKRRMIESSHEA vd X . HIF, RESAZHAEESIERF, ERZBEAFEA. XM75
EHIL R R AR E E RSN S,

BER{SSERE

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

window.

. —

BETTH

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

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

To tune a component, use Simulation - Add Tuned Value..., the keyboard shortcut 7/, or the / button
in the toolbar, and then click on the component to tune in the schematic. This adds a tuning control for that
component in the bottom right corner of the simulator window. Multiple components can be tuned at once,
with a separate tuning control per component.
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Tune R1

E24 | E&B EP6 EIR

2k

1k

500

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

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

* The Save button updates the schematic symbol with the tuned value. Until you press the Save button,
the schematic symbol will keep its original value.

* B W RIENTTHMERERST BRI E HRBE,

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.

AIMEER

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
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Plot grids
Plot backgrounds

PSS A SR ARV AIEBIR ISR X 0, SEBIRI R, PILUERERESEIE, rILEA 8
- EEER SR EERMERIE, FHER A - RSB SRR SRR AT AR

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
® Measure Time-of-min
® 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,
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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.

SLEENRPIUHTIUTIRE ¢

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.

B8

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 {5 ELSRRAL T RS RIS |

® 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.

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.
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This function exports the data with data separated by semicolons ( ;) rather than
NOTE commas. Programs reading this data may need to be configured to expect a semicolon as a
delimiter.

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.

PR IER

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.

A common error message is "timestep too small". This message means that the simulation engine is unable to
calculate the next point in the simulation, even when using the minimum possible time increment. This error
can have many causes, including numerical convergence issues with a simulation model used in the circuit or
with the circuit itself. It can also be caused by mistakes in drawing the circuit, such as incorrectly assigning
pins to the simulation model or forgetting to provide a voltage supply.

W8y o] A
In case the simulation does not converge in a reasonable amount of time (or not at all), it is possible to add
the following SPICE directives. More information is available in the ngspice manual.

WARNING  FENSETTAIRESSBRIRIVER. MERERXLEETL,

.options gmin=1e-10

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

® gmin is the minimum conductance allowed by the program. The default value is 1e-12 (1 pS).
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abstol is the absolute current error tolerance of the program. The default value is 1e-12 (1 pA).
* reltol RREFFENAHEE. FOAMER 0.001 (0.1%) .

® cshunt adds a capacitor of the specified value from each voltage node in the circuit to ground.

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.

171


https://ngspice.sourceforge.io/docs.html

PN ES
BRI

KiCad MA4HIX—ERDHEARES. BEETHNOFT, BIINSEXNREE EASHERNY

NOTE v

NALE

KiCad X FXALTE, EATLHEXNNYARAZTREEHRTEZN, 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.

BRIEABIA, SMNEXMREEFRPEANTSEENE FRIZENMNEE, MARRERNEML. Fl, ${# &
B RIEE B AR A RIZERITIRE, TERFIEEFRRIER SCARRE AR =R O R R IEERI DI,

TEMAATFFER, UTSEFEHBINZE, HEYEMREMMEENTE, A, £—THmET E MY_VAR
%9 MY_VALUE M2, AFEIEMEZR ${MY VAR} MIRTESFEISBINISHEIR A ${MY_VAR} , AEEEWFAH
MY_VALUE , JIRIZE T FEM BB B, TERNHEAFERZFES, HI%0 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.
PAPER Current sheet’s paper size. This variable is only available in drawing sheet fields.
PROJECTNAME Project name, without a file extension.
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Variable name

REVISION

SHEETFILE

SHEETNAME

SHEETPATH

TITLE

<variablename>

<fieldname>

Description

Contents of drawing sheet’s Revision field.
Filename of the current sheet, with a file extension.
Sheet name of the current sheet.

Sheet path of the current sheet.

Contents of drawing sheet’s Title field.

Contents of project text variable <variablename> .

Contents of symbol field, symbol attribute, hierarchical sheet field, or label field
<fieldname>. Fields can only be accessed from within their parent object, so symbol
fields can be accessed from other text or fields within the symbol, and hierarchical
sheet fields can be accessed within the sheet or in other sheet fields of the sheet.

Both built-in and user-defined fields are available. Built-in fields use all uppercase
letters: for example, to access a symbol’s value, use ${VALUE}.

Built-in symbol fields are DATASHEET, DESCRIPTION, FOOTPRINT,
FOOTPRINT_LIBRARY, FOOTPRINT_NAME, NET_CLASS(<pin_number>),
NET_NAME(<pin_number>), OP, PIN_NAME(<pin_number>), REFERENCE,
SHORT_NET_NAME(<pin_number>), SHORT_REFERENCE, SYMBOL_DESCRIPTION,
SYMBOL_KEYWORDS, SYMBOL_LIBRARY, SYMBOL_NAME, UNIT, VALUE.

Built-in symbol attributes are DNP, EXCLUDE_FROM_BOARD, EXCLUDE_FROM_BOM, and
EXCLUDE_FROM_SIM. These attributes expand to the friendly name of the attribute if
the attribute is set (e.g. Excluded from board for EXCLUDE_FROM_BOARD and DNP
for DNP), or to an empty string if the attribute is not set.

Built-in sheet fields are SHEETFILE, SHEETNAME , and SHEETPATH.These refer to the
child sheet’s filename, sheet name, and sheet path, respectively, rather than the
parent sheet’s.

Built-in label fields are CONNECTION_TYPE, NET_CLASS, NET_NAME, OP,
SHORT_NET_NAME , and INTERSHEETREFS (globallabels only).
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Variable name Description

ERC_ERROR Generates an ERC error named <errorname>. Everything inside the braces resolves

<errorname> to an empty string, while everything after the braces is included in the descriptive
text for the ERC violation. The text variable must be at the beginning of the text
item.

For example, a text item containing ${ERC_ERROR TODO}Calculate resistor value
would display as the text "Calculate resistor value" and generate a ERC error named
"TODO" with the description "Calculate resistor value".

ERC_WARNING Generates an ERC warning named <warningname> . This behaves the same as
<warningname> ERC_ERROR, except a warning is generated rather than an error.

SRR KRB S A

HUEREXEXER KiCad RIS EN—FER, BENS SQL BiEETREFEXSHNEE, EEMEASIISE
ARSHEENEX, R, B 5IA Hith KiCad EERRIRTSHIIER, & THIRREXBKEXARBEENT—T KiCad
f15 CREEME ) BMAE—ARE (FK) , EEEE—TKiCad H#E CREHERE).,

{EFSURE R XBAEE P LIMFT KiCad RIS EMIFER, MEIEEEEXKITH (BEFHD BvThH) | MERERS
EREFERRE TR, ASBEETUEHERE=7TE, AFEETEHIENLEmER, BEEXRERNTIE
TEEE LR KiCad EMNTEREEE %, RXMERNERE RATAMENTHE, RATEEEXKT
HFERIEENERRES (XEALAREABERRER) .

KiCad Ri2{t4miE SQL BURESE X BUERE XX ENERRE. AFRAMBTIHRRGENTERENIRNEKE!
BHEMSEE, BEAFARGEEIS = SHEERFPRERFRENERER, SEAFURERAEME=SK
%, WnAEmEERE (PLM) TERGIZMmELRIE,

BHEEXBES, §—THZT &R, STREEARE—LNTH (NEETBE) . STRAMUEG—THII
Mg, XBHREARZRBENTHILUEARENEY, XEBUE KiCad hHE(EIREFER, STRONE—T
ME—RIID 5, 1ERAMZRMEMNRSHIRRART. XTHE—NIDEEE—TYRS (FEHE4RES, NEHER
NEGRS) o FRRXEDINE T E KiCad FERRE, XA LibraryNickname:SymbolName
LibraryNickname W75 KiCad EXRFHFSEMETERE, REAMIE—TEE KiCad FEMF], X KR
LibraryNickname:FootprintName . #IRX—FFE, MERHPHERIRTSIFIIE—T TS,

ROEATUISEZRENG, XL AU R MEETS] KiCad FHIRTSFER, KiCad #UEE XEXERIECE SUAHE
HIXEFRNMRLT, BEEFRAN, UREENFRISERNS®RESRPERIEE,

BUE R KBk EEECE S

BEB—THIREEXEE, (REFMEIZ—TEEXH, EPaS KiCad ERERIIEIRENAEESHMEKRFIRE
iR, S TENERSHIE—THFSUFH, HU kicad_dbl A BRRET. ASIREILUEREBRTS EWIEEY
AR MEN RN E BRI S ERT,
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"meta": {

"version": 0

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

"type": "odbc",

"dsn": "",

"username": "",

"password": "",

}I

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

"libraries": [

NOTE

{
"name": "Resistors",
"table": "Resistors",
"key": "Part ID",
"symbols": "Symbols",
"footprints": "Footprints",
"fields": [
{
"column": "MPN",
"name": "MPN",
"visible_on_add": false,
"visible_in_chooser": true,
"show_name": true,
"inherit_properties": true
b
{
"column": "Value",
"name": "Value",
"visible_on_add": true,
"visible_in_chooser": true,
"show_name": false
b
15
"properties": {
"description": "Description",
"footprint_filters": "Footprint Filters",
"keywords": "Keywords",
"exclude_from_bom": "No BOM",
"exclude_from_board": "Schematic Only"
¥
b

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

FA JSON RIEERTNEEIE (AITELIRED) o
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EoiE 8UER

KiCad BEIR3Z#F ODBC 8% SQL #iEE, (RAILIF DSN SHEERZRISEHTIERE, WRIBMET DSN 2F5, Ak
B username 1 password FEXIGHFANRZEEESE| DSN, WMREBHET —TEEFRKH, dsn, username, I
password FENIHAIR, EEFREYEEEHRS ODBC Rihi2f, XH#aaS ODBC RaNERE STISMHEM
28,

{68FH DSN &£, ¥ connection_string BB ZESHM G FAERE, FREZEFRISEN, NIY dsn. username
1" password = FEREZEHMIGFHERE, EEFRIBMIULL Driver * #FFL, [ ODBC EIERIEEAMNEABT
RNiER, HASSHMECRTRERMEFNE, 1F1515ER ODBC RINMERHISAY, EiiBHUEEEEN, &
AREE R &I connectionstrings.com iXH#HISZMiLEE A,

KiCad REFEZIABMEAIFFER ODBC BiZEFHMIBEERS 2R, BLNiXA5 Sqlite. MySQL. MariaDB 1
PostgreSQL &,

Windows FiF: 7 JSON 5|BFRIFRHFEERBLFRT (\) B, BIERSE - TREEE X

NOTE s aa T e, EREEANRAE (\ ),

Flatpak FiF: TREZREMENA ODBC a2 {FR Flatpak B, TRAILUET R ETESS

(B] GNOME #f+) = KiCad By "II#IN "H5, FEIL@HTHITRE © H SQLite BfT

NOTE flatpak install org.kicad.KiCad.ODBCDriver.sqliteodbc , 7 MariaDB 2 MySQL i&1T

flatpak install org.kicad.KiCad.ODBCDriver.mariadb-connector-odbc , B% 7
PostgreSQL 3&fT flatpak install org.kicad.KiCad.ODBCDriver.psqlodbc .

Flatpak users: Due to Flatpak sandboxing, a possible way to connect to database servers
running on your local machine is via TCP/IP. Make sure that your database server allows
TCP/IP connections, then add the required Port parameter to your connection string. For
example, add Port=3306; for the default TCP port of MySQL/MariaDB, or

Server=localhost;Port=5432; to force PostgreSQL to use a TCP connection to the local
server. Using the default UNIX domain socket connections for MySQL, MariaDB, or

PostgreSQL is only possible when overriding host file system permissions via flatpak
override.

NOTE

[5f-1z3

BTHIERERBKEA S SIRAR £ THIRERN "FE" . BEXATH libraries REZS—THRIIEK, T
WREX—TE. BTELAFEUTRE:

name : & (&R) KIRHF, ZBIMYERAE KiCad UL H, HFRRIZIIEZFENE TSR, ZBIFAU
TENSBIREAERFR, BIERAL (/) RN, RARMIFRHNSAEFERIRIRS RN BINDRERT. R
ZFREBZ, WARRZFEFHIRTSRIEIL,

table : BEEFRHIRAIBH.

key : AEE—ITFIE, SATIRBIRPIEI.
symbols : @& KiCad £FE2 | FHIFIE,
footprints : & KiCad $12£2 | FBHI51I %,

fields : —TFREXHPIR, ARXREEXNETFREBSAENSHNEEFIEZE EREIRNBIRTSH, NRRR
SHELEXT —TRIMERANFE, BLEEEFERTIENESRANSPEXHEAE, 8 TFREXEANUG
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=
column : RIZARARENEI— T FERHUEE E R 5 FIBFN.
name : EMBUEEHIEFH KiCad FEXHIRN,

visible_on_add: f1R2 true, YURKSHEANE, X TFENGEREEGAIN, MIREZEIEEXTIR
iANJg false,

i
ol
4
fid

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

i
o}
a
=
p

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

false,

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

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

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

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

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

exclude_from_sim: The symbol’s "Exclude from simulation" setting. The column named here must be a
numeric type, and will be taken as a boolean (0 for false, 1 for true).

YRS RIS EIBE X (AFPEXH) FB, HFELNER KiCad FE, & Value H Datasheet

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

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

(e R BUE R R R

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

Upxaxy |
TS,

BIE, BEEXRMEIBNEMRELOAFETRSERTD, SHBEEXKEETREEILF, NRIFEE—
TEREABIEEXBKENRSIR, (RAILUEIDER "SEERISE" SEERH "B " SEEGEMNRTSER S TR
R,
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HTTP Libraries

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

HTTP FEnRi%kEE, <35 REST S REST MIN e B,

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

YT EAERE HIB — TR, HEA . kicad_httplib MHEY BRIFF. RAEHEEZE, AECHERSER
root_url 1 token &, RFE, FAH "RBERSE "WiEESHXERNBLEREERT, ZWEEDE "RF
WE" - "EHEASEE..." THE,

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

{
"meta": {
"version": 1.0
I
"name": "KiCad HTTP Library",
"description": "A KiCad library sourced from a REST API",
"source": {
"type": "REST_API",
"api_version": "v1",
"root_url": "http://localhost:8000/kicad-api",
"token": "usertokendatastring",
"timeout_parts_seconds": 60,
"timeout_categories_seconds": 600
j
s
Authentication

SOBECOET UhiR) T 5Tl 1R HTTP ERAANEEFN, ArSERAEERRE—TERNTIE.

EAHEFI TR

KiCad 77 "RISIER S HENE " B SEF XA R AN "L31". BEE, 7EARSS SRR 25 FrErIEmRESERAR
SR KiCad 163, EFAFEFENERF, ZIMIMHLNEETATRERR, RAEHELPLLE KiCad FAFPEX
FIFF "RISIERARIHEIE " BTERE UM APT SREREUE. XMEESMHIEREN, LHEETHFREIBNERT, ZFEER
g KiCad BIMERE.

BB 55 28 ol BRI (55

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

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

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

:IZE' * Export Metlist oA X

KiCad OrcadPCB2 CadStar Spice Spice Model Custom MNetlist Generator

Title:

‘ Custom Metlist Generator

Metlist command:

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

Output Messages

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

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

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

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

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

Python 1 XSLT 2RI EE XMEEMSHEATE,
RN BOM B8R

KiCad i {ERAEMFR A, & BOMAEM TEAEM BOM,
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HHEEE-BOM=

hk
eS|
££E]
A
EiEEh
=R
bom with title block 2 csv FEE
wEiT:
xsltproc -o "%0" "D:\Program Files\KiCad\bin\scripting',plugins
L ExEsasl
EHEE:
Output format A

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

Command line:
xsltproc -o "%0.csv" "pathTofile/bomacsvaxs!” "%I1" o

BiERE 4 K, FUE BOM £ RESBIAIIRFRIMEMEIAR, T W &K, ISUBREA. » BREEXAR
tEAR TP TTT AmERIBIAS,

F Python #1 XSLT eEMERGHAAIUIE—TIREERE, ERERSHINENRE. X TIREIRZFERET
R R BRFE BOM MHEER, fREIRUNIZFRIE @package, ZFREEEIIRERWAENS
ERH P E AR AR IR

LRINFRIE RS BIAR, KiCad ZEMERMTITFER, ERIEEMSHANER, JEEEFTIARMTT.
KiCad 1% EI M AR BRI AS AR R YR B o 31T B s HA RE 3 S B %o

ERBRmTTELR

M BOM S HEMmTHITEX T KiCad ¥mTHIm T, FALUERPmEE L ST,
WFHER xsltproc MMEXSHER, T R—T3A :

xsltproc -o %0.net /usr/share/kicad/plugins/netlist_form_pads-pcb.asc.xsl %I
WF{EA Python 1 BOM &iti88, UTA—TTMA :

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

REZRIFS (R0 %I M %0 ) EmHTHREARHRSX, Wi KiCad AT B ANGE 1R A XA RBEEE,
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%I <T2BEE>/<TEBF>. xml ] IR AR EIT BRI R, ©RF BOM HMRAE MR ARG
ERETINS
%0 <IR2EE>/<TIERF> i BOM MR ARENRENX R CREXMATER) .
EHHNAT ERFRERERE %0 F5IEEE.
%B <Ii2HRF> it BOM IR XHMEARN AR CREBEIXNGTER) -
EUNXET BRIERER %B FIIEEE.
%P <I2mseEE> TEERMNERIRE, REEMBMNL
FRIBJ R S BT

Lt BOM XAMIMKRR, KiCad REIB—THEMERNM, REST—TRBNIER, S EIM&REHHERPT
HHIMZR BOM 81,

HhiE]RER XML iB%, EEaAXIRITHNAEEE, RiEEmE (BOMEMRK) , TBHEMKRIAHREFE
NI SERLHHSUFF,

FhB) R A HILEMFR 21T

FRFMAREIRIZRS A B HRIZR S BOM RUSEIRE ARSI ARIEE R, RILRILIER Python, XSLT SHEMEtIAES
¥ XML {E R AN T BREEAIBITIEE,

REBWGHHIFZERZ BOM S Hi#38M XSLT ; Mi%dA Python (EMTH, M KiCad 7 744,
NOTE xsltproc AEHE KiCad —i2%%, RECAIMUPMEE, A, TEAIL TR XSLT KMk
SHERFLT A,

HpE] R LAY
BERBIRE T PR TS OB,
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<?xml version="1.0" encoding="utf-8"?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_ test\netlist_ test.sch</source>
<date>29/08/2010 21:07:51</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1">
<value>CONN_4</value>
<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E2141</tstamps>
</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource 1lib="74xx" part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E20BA</tstamps>
</comp>
<comp ref="U1">
<value>74LS04</value>
<libsource 1lib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E20A6</tstamps>

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

<libsource lib="device" part="CP"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E2094</tstamps>
<comp ref="R1">
<value>R</value>
<libsource lib="device" part="R"/>
<sheetpath names="/" tstamps="/"/>
<tstamps>4C6E208A</tstamps>
</comp>
</components>
<libparts/>
<libraries/>
<nets>
<net code="1" name="GND">
<node ref="U1" pin="7"/>
<node ref="C1" pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1" pin="4"/>
</net>
<net code="2" name="VCC">
<node ref="R1" pin="1"/>
<node ref="U1" pin="14"/>
<node ref="U2" pin="4"/>
<node ref="U2" pin="1"/>
<node ref="U2" pin="14"/>
<node ref="P1" pin="1"/>
</net>
<net code="3" name="">
<node ref="U2" pin="6"/>
</net>
<net code="4" name="">
<node ref="U1" pin="2"/>
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L RES T
FRiEMZRE A TEB4E .
o “tRE” &3,

o “TLiF” BB,

o “EETL” BB

* “FEE” EBDe

o ML B,

XHERBHEDRET <export>

<export version="D">

</export>

W
WHAEHB DR <design>

<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>21/08/2010 08:12:08</date>

<tool>eeschema (2010-08-09 BZR 2439)-unstable</tool>
</design>

BRI A4 A iFIE,

T
TLHER D B IRERT <components>

<components>

<comp ref="P1">

<value>CONN_4</value>

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

</comp>

</components>

AN IBREBEFRHITAHIIR. TSR FERN
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<comp ref="P1">

<value>CONN_4</value>

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

</comp>

TLRABRR TLSR IR

libsource BB TR ERI R,

part ZE IO B R

sheetpath BREMFPHIEEREER : BFiR7IEE,

tstamps TCAFHIRT (8] 2o
Ko [ ERIN

7 TIRBIRPEITTA UR R EER ERITT, B EEE [REASTARE—RMR, A, KiCad {24t T —FiHBIRY
BHIGKIRF—T 7o, BIEESR AR, HREEITIEPEFRMNEITGS, ASRETHEIERZ ERERR,

R EZEREEIERESTTARERNE—RAR. B2, EEFNEXEMTD, E—TERZWZRER,
ZzEA TS B AERN EBHITTH.

E—TEZNBEREMF, —THENERE—TH—FIRART | CHERER. —THRENTH (E—TERNE
REMA) B—TH—FWRART | ERERETHIE a2

“EEX{ 2
BT ER D BT <libparts> iZERIRAATEREEIEHE 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| By
Input

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

Not connected

EEER Y

ToSRER

REWHEK, STHREE—TREHH <fp> t7EF,

FENFER, STFENZMNESE—TERN
<field name="ZEXEZFR">..<field> R,

M. S TEIMEE—T 2 <pin num="5]
FIgmE" type="pintype"/> xEHLAH, AIAERISE |

KRR T

P

ARG E

i 4 5 | B

WAL (NE)
BEwAL (=Z5)

To IR TT A4 B3 AR g Sk
RAFIER S EE

To IR A S B

RS, iRERE L

RN EL R SR o T Y SR FE AR T
B H B EAR AT PH R FARTTER

AT IR E PR PR IEEIRS

BEERDHB DRSS <libraries>, ZEMN IS TREPMERRIFRIEEIERSIR,

<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>

7 M %” I!:ﬂzﬁ

MEEDHIDFEETA <nets>, X—HRMET S FFERIMNENIERRIE T RLERTS | RN FIEERERRIE,
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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 B TRA,

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

</net>

TCRAFR JToSRIER

net code Z ML EBIR IR T

name L& TR

node 5 (A ref #FiR) BEIH (A pin #812) , Z5IHS5MEE

=38

RS HER LA
FEIE— LA XSLT MIFRER S BRI F .

XSLT ABE—F XML ES, FFEIEMRTF XML %k, xsltproc 2% AILARIEZEN A E/H) XML MIZRE A X4,
MR NRRERE A, HISERREEG S AT, A xsltproc BE—THM XSLT BARERERG, BT
T2 KiCad &2, HEHEE MLUSEANEIT xsltproc Zig.

fut XSL 24k (XSLT) HISFRITELLIRTS: http://www.w3.0org/TR/xslt

NOTE LIRE—THNWEXS R, ZEEA Python SiE T EMAR XSLT,

{85/ XSLT 1 PADS FIZR 3265
TENGIFER TEEER xlstproc Jg PADS RIS BIE— T4 L85,
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http://xmlsoft.org/XSLT/xsltproc.html
http://www.w3.org/TR/xslt

PADS MZFRASTUA BRI 4ERK :

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.

LIHAIERS :
https://lists.launchpad.net/kicad-developers/msg05157.html

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

1>

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

<xsl:template match="/export">
<xsl:text>*PADS-PCB*&nl; *PART*&n1;</xsl:text>
<xsl:apply-templates select="components/comp"/>
<xsl:text>&nl;*NET*&nl;</xsl:text>
<xsl:apply-templates select="nets/net"/>
<xsl:text>*END*&nl;</xsl:text>

</xsl:template>

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

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

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

<!-- for each node -->
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XRBIBIT xsltproc G/ PADS MZRaH 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 M Cadstar FIZREIF
THEIFGIFER TAHAER xlstproc A Cadstar RS EIZE— T4 a8,

Cadstar PR MRERER,
o IEEFIXR
o MLRFIK : BMEITIREZHITHH

FEE—T XSL#aE, 1SREMELHEER N Cadstar EIEH.

189



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

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

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

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

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

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

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

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

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

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

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

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

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

</xsl:template>

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

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

<xsl:apply-templates/>

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

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

<!-- for each net -->
<xsl:template match="net">
<l-- nets are output only if there is more than one pin in net -->
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X2 Cadstar #iH 3 14,

.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 RZR Tl
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

.1 omveer
.14

.4

7

uz2.1

u2.
P1.
u1.
u2.
P1.
u2.
u2.
R1.
1.
u1.
P1.

N

"N-4"

"/SIG_OouT"

"/CLOCK_IN"

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

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

LHAIERS :
https://lists.launchpad.net/kicad-developers/msg05157.html

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

1>

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

<!l--
Netlist header
Creates the entire netlist
(can be seen as equivalent to main function in C
-—>
<xsl:template match="/export">
<xsl:text>( { Eeschema Netlist Version 1.1 </xsl:text>

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

<xsl:apply-templates select="design/tool"/>
<xsl:text>}&nl;</xsl:text>

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

<xsl:text>)&n1;*&nl;</xsl:text>
</xsl:template>

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

<l--
Generate date in header like "20/08/2010 10:45:33"
oo
<xsl:template match="date">
<xsl:apply-templates/>
<xsl:text>&nl;</xsl:text>
</xsl:template>

<l--
This template read each component
(path = /export/components/comp)
creates lines:
( 3EBF7DBD $noname U1 74LS125
pin list
)

and calls "create_pin_list" template to build the pin list
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X2 OrcadPCB2 #3214,

( { Eeschema Netlist Version 1.1 29/08/2010 21:07:51
eeschema (2010-08-28 BZR 2458)-unstable}

( 4C6E2141 $noname P1 CONN_4

( 1 vCC)

( 2 /SIG_OUT )

( 3 /CLOCK_IN )

( 4 GND )
)
( 4C6E20BA $noname U2 74LS74
1 VCC )
2 /SIG_OUT )
3 N-04 )
4 VCC )
5 /SIG_OUT )
6 ? )
7 GND )
14 VCC )

AN AN A A A

)

( 4C6E20A6 $noname U1 74LS04
( 1 /CLOCK_IN )
( 2 N-04)

( 7 GND )
( 14 vCC)

)
( 4C6E2094 $noname C1 CP

( 1 /CLOCK_IN )
( 2 GND )
)
( 4C6E208A $noname R1 R
( 1 VvCC)
( 2 /CLOCK_IN )
)
)
*
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BREF2%E

BT 2 KiCad FIEERIERT A A BRIF F5IK | RO TaRiRERER,

[REEE wiB AR

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

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...

194

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

196

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

198

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

200

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... cerl [+ 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, SiEEREERwERT. TLERIFRERN SRR IS IRER D ECA X R 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 + O

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

203



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

Show/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

Cctrl

ctrl

F3

ctrl

ES

+| Fs

+| 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...
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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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