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This manual is in the process of being revised to cover the latest stable release version of
KiCad. It contains some sections that have not yet been completed. We ask for your
patience while our volunteer technical writers work on this task, and we welcome new
contributors who would like to help make KiCad’s documentation better than ever.
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Introduction to the KiCad Schematic Editor
R

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

¢ Linux
e Apple 0SX

e Windows

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

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

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

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

e [SO0000ERC) , AFEOIZESRIOOAIERKHINEE
o DIZFMWEROH003244 (Postscript, PDF, HPGLAISVG)
o WIRBEDAER, (80 Python 3¢ XSLT fIA, RO0ZZEANE) o

B8R

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

The Schematic Editor can use multi-sheet schematics in a few ways:
o OOMIDROA (B TRIEBIRER—X) -

o SOMDROM (—ERIBIEZ TOHIRARLE—RER) o

* RYFDIROM (REEDREE0HIEMAILE) .



Generic Schematic Editor commands
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Function keys ( F1|, F2|, F3 F4  Insert and | Space ). Specifically:  Escape cancels the command in
progress. Insert allows the duplication of the last element created.

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

Double click: edits the item if it is editable.



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

Selection operations

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

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

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

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

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

00

e The ctr1 + r1 | displays the current hotkey list.

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

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

Action Default Description
Hotkey
Click Return Performs left mouse button click
Double-click End Performs left mouse button double-click
Cursor Down Down
Cursor Down Fast Ctrl + Down
Cursor Left Left
Cursor Left Fast ctrl |+ Left
Cursor Right Right
Cursor Right Fast Ctrl + Right



Action

Cursor Up
Cursor Up Fast

Switch to Fast Grid
1

Switch to Fast Grid
2

Switch to Next
Grid

Switch to Previous
Grid

Reset Grid Origin
Grid Origin
New...

Open...

Pan Down

Pan Left

Pan Right

Pan Up

Print...

Reset Local
Coordinates

Save

Save As...

Always Show
Cursor

Switch units

Update PCB from
Schematic...

Center

Up

Default
Hotkey

Ctrl + Up

Alt + 1

Alt |+ 2

Shift + N

Ctrl |+ N

Ctrl + 0

Shift + Down

Shift + Left

Shift +| Right

shift + Up

Ctrl |+ P

Space

Ctrl

Ctrl

Ctrl

ctrl

F8

Fa

+

+

Shift +

Shift |+

Description

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

Open existing document

Print

Save changes

Save current document to another location

Display crosshairs even in selection tool

Switch between imperial and metric units

Update PCB with changes made to schematic

Center



Action

Change Edit
Method

Copy
Cut
Delete
Duplicate
Find

Find and Replace

Find Next

Find Next Marker
Paste

Redo

Select All

Undo

List Hotkeys...
Preferences...

Clear Net
Highlighting

Edit Library
Symbol...

Edit with Symbol
Editor

Highlight Net
Show Datasheet
Add Sheet

Add Wire to Bus
Entry

Add Global Label

Default
Hotkey

Ctrl + Space

Ctrl + C
Ctrl + X
Del

Ctrl +|D
ctrl |+ F

Ctrl +| ALt +

F3
Shift + F3
Ctrl +|V
Ctrl +|Y
Ctrl + A
Ctrl +|Z
Ctrl |+| F1

Ctrl |+ ,

Ctrl |+ Shift |+

Ctrl |+| E

Ctrl |+ L

Description

Change edit method constraints

Copy selected item(s) to clipboard
Cut selected item(s) to clipboard
Deletes selected item(s)
Duplicates the selected item(s)
Find text

Find and replace text

Find next match

Paste item(s) from clipboard

Redo last edit

Select all items on screen

Undo last edit

Displays current hotkeys table and corresponding commands
Show preferences for all open tools

Clear any existing net highlighting

Open the library symbol in the Symbol Editor

Open the selected symbol in the Symbol Editor

Highlight net under cursor
Opens the datasheet in a browser
Add a hierarchical sheet

Add a wire entry to a bus

Add a global label



Action Default Description
Hotkey
Add Power P Add a power port
Add Text T Add text
Add Symbol A Add a symbol
Add Bus B Add a bus
Add Lines I Add connected graphic lines
Add Wire W Add a wire
Finish Wire or Bus K Complete drawing at current segment
Unfold from Bus c Break a wire out of a bus
Autoplace Fields 0 Runs the automatic placement algorithm on the symbol or sheet’s
fields
Edit Footprint... F Displays footprint field dialog
Edit Reference U Displays reference designator dialog
Designator...
Edit Value... v Displays value field dialog
Mirror X Flips selected item(s) from left to right
Horizontally
Mirror Vertically Y Flips selected item(s) from top to bottom
Properties... E Displays item properties dialog
Repeat Last Item Ins Duplicates the last drawn item
Rotate R Rotates selected item(s) counter-clockwise
Counterclockwise
Drag G Drags the selected item(s)
Move M Moves the selected item(s)
Select Connection Alt [+ 4 Select a complete connection
Select Node Alt [+ 3 Select a connection item under the cursor
Leave Sheet Alt |+ Back Display the parent sheet in the schematic editor

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

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



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

B

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

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

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

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

The default grid size is 50 mil (0.050") or 1.27 millimeters.
IR ARSI R SIS S0 E L RIEEOP U ES IR E 0.
ADOAJAEAT 25mil ) 10mil FI0/NW#&.  D0AFOH R SASME AN E00R 20 A FHES (BIFI000

Op00

EEHOMO0:

o AON00BFTADHERO0ABOOFRFRRI0M.
® Oruse hotkeys:
© F1:Zoomin
© r2:Zoomout
©  r4 : Center the view around the cursor pointer position
o Home : Zoom and center the view to fit the entire schematic sheet
O | ctrl + Home : Zoom and center the view to fit all of the objects in the schematic
o | ctrl + r5 : Activate the Zoom to Selection tool
e EOOM:
o FRO000MK/ON
o Shift +EE0000MA _L/mTF#
o Ctrl +E0000A L/ MG

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

ORYE0480

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

BHOATAIRMUTER
o IRRE

o SHORIDONIE



FEORIAEONIE
¢ The grid size
® The active unit system

e The active tool

RERALHE0L0EBIE, I0F1EFRZIMERNIIIREER,

Z5.350 X 348.00 Y 60.96 dx 348.00 dy 60.96 dist 353.30 mm

00300
OER00 0 AR RIBI0F 2R R B A0 E S,

| e REO HEV HEE BEE0 150 SEAR EEH)
EFSBTIRO
This toolbar gives access to the main functions of the Schematic Editor.
If the Schematic Editor is run in standalone mode, this is the available tool set:
D&EHA& LDt D BRlCRQAe|BE i EichED B E

IR, % KiCad AIEERN TfTI0RIM TIOARRA, ROBIAIEI TG,

D Create a new schematic (only in standalone mode).
E Open a schematic (only in standalone mode).
B Save complete schematic project.

Set the schematic-specific options.

ar

Select the sheet size and edit the title block.

5

Open print dialog.

Open plot dialog.

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

Undo: Revert the last change.

Redo: Revert the last undo operation.

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

Refresh screen.

IR OO N 2= i 1N
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Zoom in.

Zoom out.

Zoom to fit the entire schematic sheet.

Zoom to fit all objects in the schematic.

Zoom to fit selected items.

View and navigate the hierarchy tree.

Leave the current sheet and go up in the hierarchy.
Rotate selected items counter-clockwise.

Rotate selected items clockwise.

Mirror selected items vertically.

Mirror selected items horizontally.

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

Browse symbol libraries.

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

Annotate symbols.

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

Bulk edit symbol fields in a spreadsheet interface.

Generate the Bill of Materials (BOM).

Open the PCB editor.

Open the Python scripting console.

A0IEDnon
LWTEIMEEUTIE:

o WEBSS, D00000RX S, D00XAZ,

o IENIFRNOERS,

10
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Cancel the active command or tool and go into selection mode.

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

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

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

Draw a wire.

Draw a bus.

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

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

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

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

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

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

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

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

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

Place a text comment.

Place a bitmap image.

Delete clicked items.

ETRo00

L TED

EE0RO00



355 Toggle grid visibility.

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

O SEORERZEDD

AU00RFJHFROGRMN L FEEIDDBE

o IMZR¥,

* PHS0E,

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

o EEIIFRITTRIIZH,

12
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New

Open

Open Recent

Save

Save As...

Save Current Sheet Copy As...

Insert Schematic Sheet
Content...

Import
Export

Schematic Setup...

Page Settings...
Print

Plot

Quit

Schematic Setup

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

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

Load a schematic project (only in standalone mode).

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

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

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

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

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

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

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

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

Terminate the application.

configuration, netclass setup, and schematic text variable setup.

13
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Configure Paths...

Manage Symbol Library
Tables...

Preferences...

Set Language

Set the default search paths.

Add/remove symbol libraries.

Preferences (units, grid size, field names, etc.).

Select interface language.

14
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== e

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

Al & FEREE ik s

WS o [SCDSMBOLDRybomlb liesee |
2 oo |EEE ${KICAD_SYMBOL DIR}/4xcx_|EEE.lib Legacy

3 7 AxGiox ${KICAD SYMBOL DIR}/74xGsxlib Legacy

4 7dxx ${KICAD_SYMBOL DIR}/74xx.lib Legacy

5 74xx_|EEE ${KICAD_SYMBOL DIR}/74xx_IEEE.lib Legacy

6 Amplifier Audio ${KICAD_SYMBOL_DIR}/Amplifier_Audio.lib Legacy
7 Amplifier_Buffer HKICAD_SYMBOL_DIR}/ Amplifier_Buffer.lib Legacy
8 Amplifier_Current ${KICAD_SYMBOL_DIRYAmplifier_Current.lib Legacy
9 Amplifier Difference ${KICAD SYMBOL DIRY/Amplifier Difference.lib Legacy
10 Amplifier_Operational HKICAD_SYMBOL_DIR}/Amplifier_Operational.lib Legacy
11 Amplifier_Instrumentation ${KICAD_SYMBOL_DIRY/Amplifier_Instrumentation.lib Legacy
12 Amplifier Video ${KICAD_SYMBOL_DIR}/Amplifier Video.lib Legacy
13 Analog ${KICAD_SYMBOL_DIR}/Analog.lib Legacy
14 Analog_ADC ${KICAD_SYMBOL_DIR}/Analog_ADC.lib Legacy
15 Analog_DAC ${KICAD_SYMBOL_DIR}/Analog_DAC.lib Legacy
16 Analog_Switch ${KICAD SYMBOL_DIR}/Analog_Switch.lib Legacy
17 Audio ${KICAD_SYMBOL DIR}/Audio.lib Legacy
18 Battery_Management H{KICAD SYMBOL_DIRY/Battery_Management.lib Legacy
19 Comparator ${KICAD SYMBOL DIR}/Comparator.lib Legacy
20 Connector ${KICAD_SYMBOL_DIR}/Connector.lib Legacy
21 Connector_Generic ${KICAD_SYMBOL_DIR}Y/Connector_Generic.lib Legacy

< B - ' >
HEEE... HEharEs - &
EaiEE
wigTE BER

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

L]

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

/0

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

* Windows: %APPDATA%\kicad\6.0\sym-1lib-table

* Linux: ~/.config/kicad/6.0/sym-1lib-table

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

15
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Libraries listed in Project Specific Libraries table are available to the currently opened project. They are
savedina sym-lib-table file in the project directory.

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

RI—T#0

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

OBRO

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

DR
EE—(TEED T L T ER0RI=2ES |

Active Enables/disables the library. It is useful to temporarily reduce the loaded
library set.
Nickname Nickname is a short, unique identifier used for assigning symbols to

components. Symbols are represented by '<Library Nickname>:<Symbol
Name>' strings.

Library Path Path points to the library location.

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

Options Stores library specific options, if used by plugin.
Description Briefly characterizes the library contents.
Preferences
Common Preferences
NOTE TODO: write this section

16
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Mouse and Touchpad
Hotkeys
~ Schematic Editor
Display Options
Editing Options
Colors

Field Name Templates

Reset Common to Defaults

Apply icon scaling to fonts
(This workaround will improve some GTK HIDPI font scaling issues.)

Preferences
Antialiasing Editing
Accelerated graphics: | Fast Antialiasing hd (M) Warp mouse to origin of moved object
First hotk lects tool
Fallback graphics: No Antialiasing ~ ¥t hotkey selecs toa
e Session
HElpegabRlications Remember open files for next project launch
Text editor:  vim ]
Auto save: 10
(@) System default PDF viewer
File history size: 9
Other: ]
3D cache file duration: | 30
User Interface
[m] Show icons in menus Project Backup
) [m] Automatically backup projects
Icon theme: Light Dark (@) Automatic
Create backups when auto save occurs
_ i . 25
Icon scale: _—  —————— | M| Automatic Maximumbackups tolkee:
50 275 Maximum backups per day: 5
psp .

Minimum time between backups: | 5

Maximum total backup size: 100

® Cancel

+ll+ + ]+

minutes

days

minutes

MB

~ OK

Mouse and Touchpad

Center and warp cursor onzoom

Use touchpad to pan

Pan while moving object

oo
Redefine hotkeys.

G

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

Field Name Templates

Reset Hotkeys to Defaults

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

when zooming in/out.

When enabled, view is panned using scroll wheels (or

touchpad gestures) and to zoom one needs to hold ' ctr1

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

panning modifiers.

If checked, automatically pans the window if the cursor leaves

the window during drawing or moving.

Preferences

Command (double—click to edit) | Hotkey Description

~ Common
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
Add Library... Add an existing library folder
Click Return Performs left mouse button click
Double-dlick End Performs left mouse button double-click
Cursor Down Down
Cursor Down Fast Cerl+Down
Cursor Left Left
Cursor Left Fast Cerl+Left
Cursor Right Right
Cursor Right Fast Ctri+Right
Cursor Up Up
Cirear | In Fact Cerlelin

Undo AllChanges | | Import Hotkeys...

© Cancel

" OK

17




OO FO0FTHI000 S A000RELADRO 300

Edit Define a new hotkey for the action (same as double click).
Undo Changes Reverts the recent hotkey changes for the action.
Clear Assigned Hotkey
Restore Default Sets the action hotkey to its default value.
Display Options
ZT  EE B EE FhEWER
FtER(G): 50.0 v | mils
BERE(B): 12 = mils
£55 (L ] = mils
BRI DS (P): iy v
Bl 20 v 275 o
100
=fail
STRIHE(S)
RS SEmEEEaakFEsIR)
L] ErieEs EH)
ETHEFEE(T)
(A EEsrRamsEy)

18
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Editing Options

W& A/ \000

B0 FAEEMME (0.050RTH1,272K) , I/ MEAFTHH
2,

FFOHI0O0MIZE KRN,
FAFIHIZAIKIORMIZERN IBEREK /N,
RAFRRAFS0TNEI0R (U1A, UlA, Ul-1%F)
0T BO00A/,

Mg AIDEDE,

Z0°RO0000F0 D00 EESRKFO0H], BOODRIUEEMTSRAMKEDD
Fooo

WEIRABI00sK O ) 58 DR5 I,
SNR0A, DERFS LOROEDR,
D OMEN] BB F AT SORYE=0088,

EE  TAES0MO0sENNERIIE0

ETF W8 B B8 FEEWER

MEFEL(M): mm v
EEmHERKFERH): o = mils
EENBNEERENV): 100 = mils
ESRERNEE): 1 -
BT ERT(A): 50 =1 mils
SFHEFEEETEI(A): 10 = o
SMERSFERL)

S FRERTITTREL

(] S5 EFEEm7T2I50mil R W)
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Measurement units

Horizontal pitch of repeated items

Vertical pitch of repeated items

Increment of repeated labels

Default text size
Auto-save time interval

Automatically place symbol fields

Allow field autoplace to change
justification

Always align autoplaced fields to the 50
mil grid

j=!

Select the display and the cursor coordinate units (inches or
millimeters).

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

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

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

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

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

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

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

BMOFETRENEESR, IHERIEIAMUIIRETTRITHIE,
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O07EDESRN (ARXXAY) , DBV KiCad HII ZEIE.

Use the Report a Bug item to report a bug online. Full KiCad version and user system information is
available via the Copy Version Info button in the About KiCad window.
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The Sheet Settings icon (ID ) allows you to define the sheet size and the contents of the title block.

EHE

R
A3 297x420mm

AE:
=i

BEEMRET:

=E =E
279.40 431.80

EEEFEEE

H1W &£1@
EMBEE
| Sun 22 Mar 2015 | | <<< | 019y 28 3| Dssnmesn
Rz
28 | DswnmeEn
b
| UMNIVERSAL INTERFACE | [ SHEEqhEE
428
[kicap | O suzmmER
FE1

Comment 1 | O exzEimEm
T2

Comment 2 | O exzEitEm
3

Comment 3 | [ SxzEMmER
FEA4

Comment 4 | O SxzEmER
NEHEErH

TERISTREIEH, TRLENRZ ‘0B RASIRINERIEISX, BAZEIEN,.

BRTER

The Find icon ( ,@)) can be used to access the search tool.
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The Netlist icon (E,% ) opens the netlist generation tool.

0TBIZ—TXH, R TIROIMFPHIFEE,

EZROROMF

, {EEAO00EE BRI T /EZRATI00 FI70 : FR3MI00 LABEL1 535900 LABEL1 AE (A&

BINEE | AIEMIEEI00 020 TFRBFNEEEAERS ARO04E <00

NOTE

NOTE

Even though there is no text length limit for labels in KiCad, please take into account that
other programs reading the generated netlist may have such constraints.

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

Pcbnew QrcadPCB2 CadStar Spice
ShirZE
TEI:
b ERAE A
NS
[ | ERELAMEETR
A p=igE:
interf_u.net
000
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ORI B EAAE T

¢ Orcad PCB2

* (CadStar

e Spice (simulators)

BIUARMANER B SROEMZRIS TSR (LOFARINTY PadsPcb #F) o
BX7E {create-a-netlist, Create a Netlist) —E=FRIZMEXNTZ(=EE,

HETR

The icon % launches the annotation tool. This tool assigns references to components.
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The icon EE launches the electrical rules check (ERC) tool.
0T B0f7030008E000#0SRI0EE A —2,

Once you have run the ERC, KiCad places markers to highlight problems. The error description is displayed
after left clicking on the marker. An error report file can also be generated.
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The icon % launches the bill of materials (BOM) generator. This tool generates a file listing the

components and/or hierarchical connections (global labels).

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

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

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

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

A+ BOM —0IBERANTTHREMETE

o[- RS TERMHIME—RFR.
* HE-FIAZKREE (0TFX) o
* FRR1 - HlEREHI RN,
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e FEEERR:
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kit-dev-caldfire-xilinx_5213_schli:CONN_13X2 ——
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SEFDatashectfiEFR
== 1D:
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£ MS Windows =, BOM 4 2R00EE—TIRHKIIDAIEEIIER) , BFERIAS&EEEOMAI0ME, + 2HA
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File Edit View Place Inspect Preferences Help

A5

CRAAA L A REIR

*Amplifier_Operational:LM2904 — Symbol Editor

Unit A o

o

Libraries
Q

Item

> Interface_HID

> Interface_LineDriver
> Interface_Optical

> Interface_Telecom
> Interface_UART

> Interface_USB

> Isolator

=[] 1 1= [

> Isolator_Analog

> Jumper

> LED

> Logic_LevelTranslator
> Logic_Programmable
» MCU_AnalogDevices
> MCU_Cypress

S
Description

Human Interface Device (HID) symb|
Line driver interface symbols
Optical interfaces (IR receivers)
Telecom interface symbols

UART interface symbols

USB interface symbols

Isolator devices

Analog isolator devices

(Solder) jumper symbols

Light Emitting Diode (LED) symbols
Logic level translators and level shifte
Programmable logic symbols

Analog Devices microcontrollers

Cypress microcontrollers

U
ipl
|npuﬁ9;|7/

LM2904

http://www.ti.com/lit/ds/symlink,/lm358.pdf

> MCU_Dialog Dialog Semiconductor microcontrolle
> MCU_Espressif Espressif microcontrollers
> MCU _Intel Various Intel MCU devices and associ —
Name Unit Body Type Description Keywords Datasheet
LM2504 A Normal Symbol Dual Operational Amplifiers, DIP-8/SOIC-8/TSSOP-8/VSS0P-8 dual opamp http://vwaww.ti.com/lit/ds/symlink/Im358. pdf
2445 X-20.32 ¥ 159.05 dx-20.32 dy 19.05 dist 27.85 grid 1.27 mm Select item(s)

D0 TR

The icon @ opens a spreadsheet to view and modify field values for all symbols.

FgiNNom—2%|r

=

ptions

F oYY YOV Y Y Y Y Y Y Y Y Y

l Regroup symbols
Fields
Field Show | Sert
Reference
Value
Footprint
Datasheet
Description
Quantity
Apply Changes | | Revert Changes |

Symbol Table - 68 symbols in 24 groups

A E X

Reference Value Footprint

P CloCci 10uF Discret:CPB
Uz 7BLO5 | Discret:LM7BLYX
] ICL7660 | Package DIP-DIP-B_W762mm_LongPads
9 47uF/B3V | Discret-CP8

P PIFZP3P4P5P6 CONN2 i TerminalBlock_PhoenicTerminal Block_Phoeni M
C1 &7uF Discret:CPG
c2 L7UF/20V | Discret:CPGE
D1 IN4DB7 | Diode_THT-D_DO-41_S0D81_P12 70mm_Horizental
R4 RIZ R4 R22 R26 R2B | 220K Resistor_THT-R_Asial_DIND204_L3 Emm_D1 Bmm)
R5 RIS R25 R27 47 Resistor_THT-R_Asial_DIND204_L3 Gmm_D1 Gmm)|
02 D3 D4 05 D6 D7 DB 09 | [N414B Diode_THT-0_D0-35_50027_P762mm_Herizontal
R1D R20 SEK Resistor_THT-R_Awial_DIND204_L3 Gmm_D1 Gmm)|
C12 Cl& 150nF Capaciter_THT-C_Disc_D50mm_ W2 5mm_P5.00n
RE RO RIB RI9 R23R24  {IK Resistor_THT-R_Aal_DIND204_L 3 Bmm_D1 Emm)|
02040608 MPASLZ | Discret:TO92-CBE
MO30507 MPASS2 | Discret:T092-CBE
R3RI3 470 Resistor_THT-R_Adal_DIND204_L3 Gmm_D1 Emm)
RE R7 RIG RI7 22K Resistor_THT-R_fudal_DIND204_L 3 Gmm_D1 Emm)|
U3 U4 LM358N | Package DIP:DIP-B_W762mm_LongPads
C4C7 47nF Capacitor_THT:C_Disc_D5.0mm_W2 Smn_P5.00n
C5C8 820pF | Capaciter_THT-C_Disc_D58mm_ W2 5mm_P5.00n
R1l R21 47K Resistor_THT:R_Awial_DINO204_L36mm_D1 Emm)

[ —

[2]

Close

(ETEE= =)
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The icon % launches the back-annotate tool.

This tool allows footprint changes made in the PCB Editor to be imported back into the footprint fields in
the Schematic Editor.
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FMSIES0RRBIVERANRSES, REITHESTRSH—T2RE—00002RH0RFMIRTS 20K, —T
P+ =2 “H00AD1853”,

YSE=IE

FB0REE KiCad AERFAEINARGIR, FSIRAZRRISIRXENIERERSIRXAFMR.

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

The image below shows the symbol library table editing dialog which can be opened by invoking the
Manage Symbol Libraries... entry in the Preferences menu.
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2RFE | 1i=5HE
I ChUsers\taoti\AppData\Roaming\kicad\sym-lib-table
& e 5 wmexm "
WS oSO SBOL DRkt lesso | |
2 . A |EEE ${KICAD_SYMBOL_DIR}/ 40 IEEE.lib Legacy
3 7 4G ${KICAD_SYMBOL DIR}/74xGxxlib Legacy
4 74xx ${KICAD SYMBOL DIR}/7w0clib Legacy
5 74xx_|EEE ${KICAD_SYMBOL DIR}/74xx_IEEE.lib Legacy
6 Amplifier_Audio ${KICAD_SYMBOL_DIR} Amplifier_audio.lib Legacy
7 Amplifier Buffer ${KICAD SYMBOL DIR} Amplifier Buffer.lib Legacy
8 Amplifier_Current HKICAD_SYMBOL_DIR}/ Amplifier_Currentlib Legacy
9 Amplifier_Difference ${KICAD _SYMBOL_DIRYAmplifier_Difference.lib Legacy
10 Amplifier Operational ${KICAD SYMBOL DIR}Amplifier Operational.lib Legacy
11 Amplifier_Instrumentation ${KICAD SYMBOL_DIRY/Amplifier_Instrumentation.lib Legacy
12 Amplifier_Video ${KICAD_SYMBOL_DIR}/ Amplifier_Video.lib Legacy
13 Analog ${KICAD_SYMBOL_DIR}/Analog.lib Legacy
14 Analog ADC ${KICAD SYMBOL_DIR}/Analog_ADC.lib Legacy
15 Analog_DAC ${KICAD_SYMBOL_DIR}/Analog_DAC.lib Legacy
16 Analog_Switch ${KICAD_SYMBOL_DIR}/Analog_Switch.lib Legacy
17 Audio ${KICAD SYMBOL DIR}/Audio.lib Legacy
18 Battery_Management ${KICAD_SYMBOL_DIR}/Battery_Managementlib Legacy
19 Comparator ${KICAD_SYMBOL_DIR}/Comparator.lib Legacy
20 Connector ${KICAD SYMBOL DIR}/Connector.lib Legacy
21 Connector_Generic ${KICAD_SYMBOL_DIR}/Connector_Generic.lib Legacy v
< '_| . l >
Bl HEhNEE TEferE i R
s
wigEs it =4
1 |KICAD SYMBOL _DIR D\Program Files\KiCad\share\licad\|ibrary
2 |KIPRJMOD D:\Program Files\KiCad'share\kicadydemos\interf u

ER/FEIR

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

IBRERIBIR

IE/RERSIRES00ATHRIMOIMNIBEXARDS)R. 1B ERSIRREESIENE—EI00047000 J05RKM
IDEXAHREFIDEREREARSIRYG, 1RIE—TZEXR, SLUHEITIIIRENESIE XA —®RZ.

IEcE

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

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

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

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

Configure Global Symbol Library Table

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

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

use the default selection.

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

Select global symbol library table File:

)

i 1=

OK

FRUARTS0RSIEIED KiCad HI—ERD REMAERISI0 ARIEAZNIRONERE, [RJRERHAIAE
NOTE AEMAEEN, MIRTSIFRRNIISRISIRFPMIKEREL, MNRF/FS0MO000000MERD
FRAPOBRRDA/ S M AR ERIMI0H RIER 2 EURINEI0 B0RF.

i IEN
07 EARSL, MIELTERNNEEERIIBIFERY, FEFIBMRIERFFIHIBEARMNIE R,

NOTE Each library entry must have a unique nickname.

The library nickname does not have to be related in any way to the actual library file name or path. The
colon : and \ characters cannot be used anywhere in the library nickname. Each library entry must have a
valid path and/or file name depending on the type of library. Paths can be defined as absolute, relative, or by
environment variable substitution (see section below).
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The appropriate library format must be selected in order for the library to be properly read. "KiCad" format
is used for KiCad version 6 libraries ( .kicad_sym files), while "Legacy" format is used for libraries from
older versions of KiCad ( .1ib files). Legacy libraries are read-only, but can be migrated to KiCad format
libraries using the Migrate Libraries button (see section Migrating Legacy Libraries).

08— THERFEATRMIZERER, HWIAERIDFER, REMIIDRININAE/ER,

s IR, TARER—TXRPISEENORI. B2, THUMUAEEENIERENRSIRPISEE RO,
o YHIESMRRMIIIERENRZENIZTERREE,

* FIERERTPEXFKBIITS0LERBER sym-lib-table MAHGE A K H1FIFFHI0E SUAFHISHFOH,

D0 BES

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

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

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

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

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

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

SEFIRT

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

BMSEHEIRNRR. AERRPEXFFEIEREENTERZIM0IAA, 0HIRREMI00SEM,

HIEESEMED FEXFAERSIEKRES CREIEREMNIIIS R RS0IN0000 e 2 lEIMERINE TR
EME TS0

—MERARNEEREXEAIIMIRFBEIESEIRTPNIB, TAMAIE XDEERE,

Migrating Legacy Libraries

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

Legacy libraries can be converted to KiCad 6 libraries by selecting them in the symbol library table and
clicking the Migrate Libraries button. Multiple libraries can be selected and migrated at once by  ctr1 -
clicking or ' shift -clicking.
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Libraries can also be converted one at a time by opening them in the Symbol Editor and saving them as a

new library.

DEE0 B iR

When loading a schematic created prior to the symbol library table implementation, KiCad will attempt to
remap the symbol library links in the schematic to the appropriate library table symbols. The success of this
process is dependent on several factors:

o FRIBIEAMNEIRIMAATRE, HEERSHRNEIRZEINRZFAID
o FODRIFFAIRE {700001TARAEIRE TOLDZ IR E S FEI B IR E HFRISRIIR00
o IEREIFINTEERIEEARIAR,

BRSO TE EFRRETRA0TED B )40/ rescue-backup MAFIHRERIIPABE NG, HEH

WARNING
BRET 2 B, D0RO0E ARG 5 —H00
WARNING BN EFERAMERIFLUITIRE B ELIBBR EMIRT S AT SRS, [Z7ECHIRE, S0E
BRGNS T A IE M E IR RIEIRT S, (HAMARRTSIEESRIFUES,
If the original libraries have been removed and the rescue was not performed, the cache
NOTE library can be used as a recovery library as a last resort. Copy the cache library to a new

file name and add the new library file to the top of the library list using a version of KiCad
prior to the symbol library table implementation.
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FREIAMAINIRT, B2, WREIX, 0FES000

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

the Hierarchical Schematics chapter.

—igED

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

e [0—000DERCOOS00000A0000FI0R,

o BUERYIEREBI0 BOM) o

* MF{HENMG (R0 SPICE) BY (O - Ef - MRS - X, E£RMRKR)
® Defining a circuit for transferring to PCB layout.

FRIBIFERFS, 0000008 s, D0ADRmO0DNR. 07 SEMmei0Ea] UMEDRI0f ok, 008, SE0RIR00

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

AEWMEMO
BEIHNE—T /S

To load a symbol into your schematic you can use the icon :I;- A dialog box allows you to type the name of
the symbol to load.

39



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

sEX{HFRG U7

& TALVC1G125

HE

HIEFM  bttp S ti comdlitSesfsovt120e oyt 1206, pdf

“I0FFS” DB IRIBE T IRRFRRPIARNRNAR R, KOIFNOEINRS, R|OASOOOREIRIEREN

o EECRY : DOEATR 7?7 M Rin “ER FRY M “ERHENFRY .

e XO0 WMRIFMHMBE R X0FETE00 N0 “Key : 1237, FAILLBODARIFOCE “Key> 123” (K
F) . “Key<123” (IF) F, BFAIEIE U TFTARDXNENBIZ— :

p n u m k meg g t
101 10° 10 10° 10° 10° 10° 10*2
ki mi gi ti

210 220 230 240

o IFIREAR : MIRFABIEIRAR, 0 B, FERMNEIRATOIKE wxWidgets E0EIFAT OOBITF
Perl E0 &&=

If the symbol specifies a default footprint, this footprint will be previewed in the lower right. If the symbol
includes footprint filters, alternate footprints that satisfy the footprint filters can be selected in the
footprint dropdown menu at right.
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http://docs.wxwidgets.org/3.0/overview_resyntax.html

After selecting a symbol to place, the symbol will be attached to the cursor. Left clicking the desired location
in the schematic places the symbol into the schematic. Before placing the symbol in the schematic, you can
rotate it, mirror it, and edit its fields, by either using the hotkeys or the right-click context menu. These
actions can also be performed after placement.
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2 B11 | 1Y 3
& UL M1
B12 | 5 3
PC-080 2 [0 & go |48 DO D
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PC-DB2 & |} o [e_ 02 R TpoNE L1 pone +
PC-DB3 5 |} a3 [45_ 03 Cum DO N2 |pn A
PC-DBh 6 14 D4 7400 LEDL M3 -
PC=DBS 11,0 (7 gafas D8 1 CLKLCA L4 |01 750K s
PC-DB6 8 | ne 1206 — 3 LED2 F13 iy 0!
PC-DB7 o 11 D7 2 WR- ____Al3 -
A7 p7 pPH—LL R Ald ) HpC
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DIR - 1], .5 2
ENBBUF 19 2 pA
© MAB Gl P/A8 i}
TELS 245 MALE __ F1
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MAG 25 &
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vee a3 e 185,
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%’%ﬂﬁ =] =8 BIE = HE R Es =
u? 7400 7400 741500 Tdxx < FH > quad 2-input NAND gate TTL nand 2-input
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If the "Place repeated copies” option is checked, after placing a symbol KiCad will start placing another copy
of the symbol. This process continues until the user presses  Esc .

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

Placing power ports

A power port symbol is a symbol representing a connection to a power net. The symbols are grouped in the
power library, so they can be placed using the symbol chooser. However, as power placements are frequent,
the J__ tool is available. This tool is similar, except that the search is done directly in the power library.
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NOFF = FTHZREMO0004E,
o AUNOBFTH ETFMFEIHFERAUTnme—  Bi0aME, 0000BRE.

® Use a hotkey to perform an action on the symbol ( £ to open the properties dialog, R to rotate, etc.).
Note that hotkeys act on the selected symbol; if no symbol is selected hotkeys act on the symbol under
the cursor.

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

NAFERMEN

TAILUENFEMNESZE, IIMIE, Ah, MXAXNEIY

o WOINAFEROTIES,

o AO00BETH EFEROIFERU Tt —  BO0He000000pRZ.

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

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

BIEEZIIINEBBOEFER, INOKFELETF AEE14 D0E,
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The position and orientation properties of each field may be hidden in this dialog. They can be shown by
right-clicking on the column header of the fields table and enabling the "Orientation”, "X Position", and/or "Y
Position" columns. Other columns can be shown or hidden as desired.

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

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

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

OLETRE:

® Wires: direct connection between pins.

* Buses: connections for a group of signals.

* Bus entries: connections between wires and buses.

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

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

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

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

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

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

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

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

e Bitmap images: raster graphics from an external file.

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

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

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

0#E (00F000
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Label Connections

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

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

Wire Connections
EEEV0EE, WY —ERIIMNMiIRIER A — TS —T5 | i,

MRBEE (WROIDEDSIH, E2E0825 Mlik) D0,

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

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

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

Nets with Multiple Names

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

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

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

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

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

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

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

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

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

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

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

0#E (000
ETENERIEDG, 0% |FIDE2I000
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Bus wires can be drawn and connected in the same manner as signal wires, including using junctions to
create connections between crossing wires. Like signals, buses cannot have more than one name — if two
conflicting labels are attached to the same bus, an ERC violation will be generated.

D0ROZ OMDEE

Pins connected between the same members of a bus must be connected by labels. It is not possible to
connect a pin directly to a bus; this type of connection will be ignored by KiCad.

ELENTRAIS, DERBOREEIERS IHM00_ EM000/TH, BID0MO0OADO (45E0ER) DROEALM, HARE
FRO00EZRr TR

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

® Place the first label (for example PCA0)

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

o HEHE—TIITEN REERESmTSIYEMOIOREII T,
* MRFBE, DHBRAKSTMEINRE (MEL—TRE, REFEHEEDT)

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

NOTE ¢ Horizontal pitch.
e Vertical pitch.

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

DDIEERFF

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

OO0ORKDfE, T—XO0fSHE00RRO00MEREME,. 1 TEBIEKIDADFMIIDERIOE, WEINE, a0
BEMOER (Fa0, DEERINES D) HLUFAEEARFERO00

00043

00BE—FMEREST, FHLEEERUNERAROI000 BOAR0EE XOIOHIREE— TR, RERIUERE
ORI ARSI R,

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

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

Cancel OK
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Migrate Buses

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

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

bus.

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

/ ¥[1..3], X[0..0], Z[4..5] Y[5..0]

Proposed new name:

A15..0] v |Accept MName

OK

IFEEZ TIINEIIIDEROII0Z{RBI000 FAIZIME DI EED TP EEMNDDZ 0017000 & e LUBIFISED
AFTRINFESRODE A2 TR,

Power Ports

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

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

TO0R T DRImO0ERHTRA,

- PWRFLAG

| oct
— i /UF

D PAZEE TONET. o T

BUL R T el

WP o THIAP Kby LL R |
B A*% (TR T ES Y TTRN

. PWRFLAG
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In this example, power ports symbols are used to connect the positive and negative terminals of the
capacitors to the VCC and GND nets, respectively.

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

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

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

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

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

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

000

Text comments and graphic lines

It can be useful to place annotations such as text fields and frames to aid in understanding the schematic.
Text fields ( T ) and graphic lines ("',:E) are intended for this use, as opposed to labels and wires, which are

connection elements.

The image below shows graphic lines and text in addition to wires, local labels, and hierarchical labels.
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The title block is edited with the Page Settings tool ([ ).
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Each field in the title block can be edited, as well as the paper size and orientation. If the "Export to other
sheets" option is checked for a field, that field will be updated in the title block of all sheets, rather than only
the current sheet.

A drawing sheet template file can also be selected.

Comment 4
Comment 3
Comment 2
Comment 1
KICAD

Sheet: /
File: interf_u.sch -

Title: UNIVERSAL INTERFACE

Size: A3 [ Date: Sun 22 Mar 2015 T Rev: 2B
KiCad EDA kicad (5.02)-1 [ /1

T = T Fal ‘

The sheet number (Sheet X/Y) is automatically updated, but sheet page numbers can also be manually set
using Edit - Edit Sheet Page Number....
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By default, KiCad loads symbols from the project libraries according to the set paths and library order. This
can cause a problem when loading a very old project: if the symbols in the library have changed or have
been removed or the library no longer exists since they were used in the project, the ones in the project
would be automatically replaced with the new versions. The new versions might not line up correctly or
might be oriented differently leading to a broken schematic.

When a project is saved, a cache library with the contents of the current library symbols is saved along with
the schematic. This allows the project to be distributed without the full libraries. If you load a project where
symbols are present both in its cache and in the system libraries, KiCad will scan the libraries for conflicts.
Any conflicts found will be listed in the following dialog:

This project uses symbols that no longer match the ones in the system libraries.
sing this tool, you can rescue these cached symbols into a new library.

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

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

Symbols with cache/library conflicts:

scue symhbol [ Symbol name
DIODE

Instances of this symbol:

Feference | Yalue

01 DICDE
02 DICDE
Cached Part: Library Part:

D
DIODE

D
DIODE

<ok

Mever Show Again

!.Qancel

ERITERAIRE R0 ERVIERINZAREA LN _RE, EBIHITISHERATHNRE, (MISITRERE
00 TEI0#Z OK {HERTSOFIRZRIGE) L Oh, HEMBRAERTS LIS RmAAZE,
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If you press Cancel, no rescues will be made, so KiCad will load all the new components by default. If you
save the schematic at this point, your cache will be overwritten and the old symbols will not be recoverable.
If you have saved the schematic, you can still go back and run the rescue function again by selecting "Rescue
Cached Components" in the "Tools" menu to call up the rescue dialog again.

NREABEIIO0E, AR MAFI T . RUANER AT REFH ROMOFFTTH. AL 0 B00RESUD
ac
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From the root sheet, you must be able to find all sub-sheets. Hierarchical schematics management is very
easy with KiCad, thanks to an integrated "hierarchy navigator" accessible via the icon of the top toolbar.

BAMMOIEMDROMAIARDEE | S—HUROMIMKIEH EEEETEAR, S T3EAITIENS, 1ERSH
RIBDFRERRG&INRTS, {00 L00FHREAER0ARREOD

SB_FOBUAFFTOSEROE, FOEIFMERT, LURAITEDHIrIRIEDH{E A B#00
KiCad currently doesn’t treat this second case.

OROM BT ARE:

o [O0: DEMTAFRRER—X

* 20 DERNTARRBZRIER (FE0H)

o FE: IR—TO0MDROAR, (EAROHI TIFR<OMI0EE,

KiCad can deal with all these hierarchies.

IZNIREIRE S, BTURIMMEREIFRNE, MMEERE—TREI—O0
DERNRTEESIR

o HAIDEFER.

o HHAITEFROBIOSN0EE,

ORI O

Navigation among sub-sheets is acheived by using the navigator tool accessible via the button on the
top toolbar.
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“Alt + Backspace”,

A, 90MILBOO
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Local labels, tool A are connecting signals only within a sheet. Hierarchical labels (tool Af»-) are

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

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

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

NOTE 7E0ROA (D0ZXE009, \ILYER000F0/2 2 B000
IROMOEIEE
R:

o HERTIERFTHE—TR0 LIEERAFS HNIRIMRTS,
o [FAIMSRIAFIREBIOFI/ER) HIFIE, WSEAEMEREI—O0

e ENIY=/E000HLabels) MEFNWREBIIFR) B, HERFXPHEHABRRZBFIFIO00FR0 SheetLabelsO0 ) 7/H
TEREIZONOIS0EE, 0L SheetLabel I¥IEFRIRKXNITERFTS, [ERRBINEMITER, WDERTSE |,

TERRS

OFl—THR TIAREXKIER, RRFRE

IERERERI A0 So 0 RTE LIS RFEDOODROAS B, 00FF&PrIERFB000HLabels) .
These labels are similar to usual symbol pins. Select the tool @a

OB RERENE LA, BXRIIUNEGTA, BRRIKMER,

RE, ROGRTREIHFRIDAAGRARIBIN (BMEERROA0MER00AE0RRENDD
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Schematic Sheet Properties

File name; |_file$§1¢ID32Ei.s|:h ] Size: |1.524 millimeters

Sheet name: Sheet56100328 Size: |1.524 millimeters

Unique timestamp: | 5610032C

€& cancel o DK

W EMBH—TE R, NBEETIEREM, INERSRIEIIERZIN (BENSE) .
0% - 9305 | B

TG0 2R SNIER (DROMEIHD) o

DENERINTFEERSE I, EERERE—TIHERME0E—T %8000

Importing Hierarchical Sheet Pins

e Select the toollf_%.

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

o DDEMELLS IHRINIE,

All necessary pins can thus be placed quickly and without error. Their aspect is in accordance with
corresponding hierarchical labels.

0¥z - 43000

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

020 T EMRRTA)
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The annotation tool allows you to automatically assign a designator to symbols in your schematic.
Annotation of symbols with multiple units will assign a unique suffix to minimize the number of these
symbols. The annotation tool is accessible via the icon % Here you find its main window.
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FBSANEE (ERC)

ERC W

ERCIBE: 58
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(| &32ERCIES
Hi=TFE

fikztmiC BT i

W{afEA ERC

. . . o—
ERC can be started by clicking on the icon °®

EREOuE FIEEZE, IS0 ERC 00 (5 |BIZX00),
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o TEHODIEREOA, DODODEEINERIABKDRIRIENAHIA80000

NOTE
o TE/RIEOA, AODDO0MODMEDIROKTES.

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

e Electrical Rules Checker A X

Messages | Violations

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

~ Error: Label not connected to anything

Hierarchical Label 'test’

Exclude this violation

Hierarchical Labg

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

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

Edit violation severities...

Show: [ All ¥ Errors @EN® (¥ Warnings " IExclusions Save...

Delete Markers Close Run ERC

ERC B fl

Ui 8
17 Z41L510

U1D
173 745

Oll ]

HOE, A ERIYTO0:

e MTOHOOMOEE—F (0885000
o WTOARDE (0&EF5000
o EDRmOH0000ERA RS (0BR00&E5000

aanil:
E0A0000000 32040200 ERC DOOMA&E .
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Marker Info
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03R5 | BRIDROE

BEEEDRS B EHI00RES, BME—tIEERERELEE. I LEHF. ZAURIEIMER, SEROEXZH0
ith, DREEAEURMIERREEN (M008R0%, BHFAEINRIL) .

&Xith, ERC AZO0DBHEAIOIROL 5 |BISRIERIO000H A B0 2 HE0RI0A.
ERpthES, TRIEHIDREO ERE “PWR_FLAG”, F— T FEAGIF

PWR_FLAG PWR_FLAG
WELC

J1C 5
17 74500

Oll |

3
1<
1D
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13 745

SABO000YSHH K,

AZ¥IE R T, PWR_FLAG 0083 GND, HEOOD0ERMI0EFEBEORONEREEME I KIARSRKIO0EEBiE=R0IRD
A) , B, BEAENRISHERT, BthAS50EMEI0

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

Formatting

Field Name Templates
¥ Electrical Rules

Viclation Severity

¥ Project
Net Classes
Text Variables

OO0 T AR ERONEEBIOINESE, &

IR

, 0oo

¥ General

Formatting

Field Name Templates
¥ Electrical Rules

Pin Conflicts Map
¥ Project

Net Classes

Text Variables

0 0 O 00 ® @ @
)0 00 @ e 000
> & & & & 9 & o 9

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

ERC 063

OB A ERC D&D00RI A B FHRTE ERC 08344, ERC D&EXARIIRRD erco AT E ERC DEEHIT
fl,
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ERC control (4/1/1997-14:16:4)

**%%* Sheet 1 (INTERFACE UNIVERSAL)

ERC:
ERC:
ERC:
ERC:

Warning Pin input Unconnected @ 8.450, 2.350

Warning passive Pin Unconnected @ 8.450, 1.950

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

>> Errors ERC: 4
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sk

MR HRRT S 2 IRI00BERI M,  DLEDEEFMOMI00 7EMZRSUGH, RIS
* RISIIER

* [ERONDE (W) 5%k,

FHEIZAERNMFRIEIN, BI0RTSIIRMM0FIREM TR, IMNKREMAFREHINGNEIIRINKXES
Hth0F CAD DfFRI0EZ, 140

e PCB /30,
o [RIEIFIIESE0E,
e CPLD (ME{tEI0#2E IC D002,

The KiCad Schematic Editor supports several netlist formats.

* PCBNEW &I\ (FIRIOER) o

* ORCADPCB2#&3X (ENRIDES)

* CADSTAR 8T\ (FNRIDER) o

* Spice 8T, FATEMIEISE (AME0SEE6ERA Spice #8T0) o

SE 5
00T E [+ Netlist icon L TFFRIZR0EEO0AE,

00T Pchnew

Pcbnew| OrcadPCB2 CadStar Spice  PADS-PCB ¥

Generate

Options: & cancel
B Default Format

Add Plugin

Use default netnarme
Default Metlist Filename:

interf_w.net

O0RY Spice
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4 Pcbnew OrcadPCB2  CadStar | Spice PADS-PCB *

cenerate

. @ cancel
Default format

Run Simulator Add Plugin

Prefix references "U° and “IC with ' X'
Use net number as net name

- Use default netname
Simulator command: N

Default Metlist Filename:
interf_w.cir

{ERAERO0+, ERIO0FRHEAMETN, £ Spice t8TUH, WRILUERMORFVERMER, 0fFfS SPICE XHEZF0
00%E{ERAIBAR Spice fEAKMOINS, BO00“MR"ZIDGE R TIREMZR I F.

NOTE 0F KBRS, WMRAEREZAIREEE /1430000

e AN

eI I7E T EEEMERA PSPICE DRIRIEO0IT

-FSFICE  model O2WHZ2222 npn LbT=200)

-gnucap AC 10 IMeg +1.2 1aw
- -PSFICE .TC w1 1@ 12 @.5
+FPOFICE  prinb ac wlivouk )
+gnucap  plos =5 winodes) 1-1,5) -
Iy
IR g s e NI I
- 1w AlEy - ay - 13y L1
Fi12
3 i k) & wOuT
[FE]
naueae\a/"“
]
Ga [F=] 2
[P = = [FI= L= a
qu
MIN . =,
FI1G m
= j u
E
éﬂ:
= g‘é

2]
BT
[=X]

PCBNEW R4~ 51
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# Eeschema Netlist Version 1.0 generee le 21/1/1997-16:51:15
(

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

(1.0)

(2 VOUT_1)

)

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

(1 N-000003)

(2 0)

)

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

(2 N-000003)

)

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

(2 0)

)

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

(2 0)

)

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

(2 INPUT_1)

)

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

(2 N-000008)

)

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

(2 0)

)

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

(2 0)

)

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

(2 VOUT_1)

)

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

(2 N-000006)

)

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

(2 N-000008)

(3 EMET_1)

)

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

(2 INPUT_1)

(3 EMET_1)

)

)
# End
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7£ PSPICE #&X0rh, MFRIT

* Feschema IR 1.1 WR(Spice #BXN)NZEHHT: 18/6/2008-08:38:03

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

R12 /VOUT N-000003 22K

R11 +12V N-000003 100

L1 N-000003 /VOUT 100mH

R10 N-000005 N-000004 220

c3 N-000005 0 10uF

c2 N-000009 0 1nF

R8 N-000004 0 2.2K

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

C1 /VIN N-000008 1UF

V1 +12V 0 DC 12V

R2 /VIN 0 10K

R6 +12V /VIN 22K

R5 +12V N-000012 22K

R1 N-000012 0 10K

R7 N-000007 0 470

R4 +12V N-000009 1K

R3 +12V N-000010 1K

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

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

.end

X FRRFRAI0ER

IR BFRERHD

OZAEAMKRMIIT TEAREZZ TR 58, MIKEMERFRIZER, ERrEIDRERZER, T SEs (2
M0 B, IR AIEERFRAE.

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

PSPICE iz
0F Pspice #0288, LWIEMZRAS (PROBE, ACF) FEEF—EmTT,

MKXOZF -pspice 5% -gnucap FHAMNTEIF S SHHEM A TEISEMKRMOEBIEA (RIXIF) o
Bk0ZF +pspice 2, +gnucap FAIMNTRREIF S SHHEA A TEIGEMRAARZEA (ROXIF) o

TEER—TERIZ0 T XA —TZATARHITA:
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(N S S d

5
k7
ki

Peplce dlrectlves uelng many one lne texts

—PEPICE .model Q2ZN22ZZ npn [bf=200}
—qgnucap AC dec 10 1Meg *1.2
—PSFICE .OC W1 10 12 0.5

+PSPICE .print ac w{vout]
+gnucap .plat ac v{nodes) [-1,5)

Pepice directives using ane multiline text:

+P3FICE .model NFM NFHN
.model FHP FHNP

Aib CProgram FilessLTCLTspicel'slibscmphstandard. bjt
.backanno

Hign, NRLOAUTA (AREFERDO000

-PSPICE .PROBE

—1T7 .PROBE {9#E AR,
ERIEMNGF, ERRAAEA T =17, FBIFS0EA 7 /HiT,.

WMRTERNRZTA, IRFE +pspice = +gnucap XOIF—X :

+PSPICE .model NPN NPN

.model PNP PNP

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

0#MY{T:

.model NPN NPN

.model PNP PNP

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

R05EE, Pspice ) GND MOZIRE00 (B]) .
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Hitgml

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

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

IR O
TERILLED I A ORI I R &

CADSTAR-RINF

- Cenerate
€3 cancel
Add Plugin
ar-RINF.xsl" "5%1" Remave Plugin
0=2+&4 PadsPch BB :

1 Pcbnew OrcadPCB2 CadStar Spice | PADS-PCB. BOM = CADSTAR *

Generake
Lt € cancel
Default Format
Add Plugin

MNetlist command:

R Plugi
xsltproc -0 "%0" "fusrflibfkicad/plugins/netlist_form_pads-pcb.xsl” "%i" e

Title:
PADS-PCB

Default Metlist Filename;

IBYEE .

e (00IE0, MFRISTUEIRIR) o
o ESIMEL.

A B IERO0

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

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

BRI
TEE—TTH, A xsltproc.exe {FI00 xsl XHHITE, EANH netlist_form_pads-pcb.xsl {FI00ROT :

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

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

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

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

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

0F20 test.sch MEREINNOMNGSITE ¢

f:/kicad/bin/xsltproc.exe -o test.net f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl test.tmp.

DOBATERIT (&

IR—TIEB00M0E, RIBNBEMNRBFOAAE (FROXASE) 000A—TXAX . LA, MHOSAS G
m, A0 BOM 300

{5 xsltproc YEO00ZR T EOODAER T/ERIT.

RO ABT
% xslproc WEZ0H, FOXAHERMIBALRIISHNTERIRM—LLTRE, 12058145,
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OOFIFTED
o7t

R LLE0 4 3000+ TENAI00 AR,

| Mew schematic Project IE:I E{E @

" Open Schematic Project Chrisl I I

L
— Open Recent

H~ Append Schematic Sheet

i save Schematic Project Ctriss F
‘_E" Sawve Current Sheet Only
,il Save Current Sheet As P - G4
ﬁ Page Settings & Ef_ X
=, Print :

a Close Ctrl+Q Plot to Clipboard J
— e ey — N I e

ZIFM0HASTUE Postscript, PDF, SVG, DXF #1HPGL, ZtiaIEEEfTENREHIFTEINL

BONFTHI@G S
04 4B
D TEN4 AT TAESRM— 1S H

DEIFrE0E
AOTOHIFTLRON (0T ITERER—TIIEINH) -

£ Postscript ROl

T e040E PostScript X4,
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Plot Schematic

Output directory:

Browse...
Paper Options Format General Options
Page Size: ® Postscript/ Default line thickness (mm):
® Schematic size PDF 0.152 Plot Current Page
Force size A4 VG Mode
- tAllPa
Force size A OXF @ color e ———
HPGL Black and white Close
B Plot border and title block
Messages:
Messages:
Filter: & All

Save report to file...

XHZEIRR0 ps WIVEREM, ol "0HI0MEFDD0 000 MNR B0 AF M postscript X4 (&
epslIDEEBAFAEXFIEIMGHEAIR, IBEEER. HEZOURIENXH S,

L PDF #&3X 0l

Plot Schematic

Output directory:
Browse...
Paper Options Format General Options
Page Size: Postscript  Default line thickness (mm):
@ schematicsize @ poF 0.152 Plot Current Page
Force size Ad 5VG Mode
; _ PlotAll Pages
Force size A DXF @ color =
HPGL Black and white Clase
B Plot border and title block
Messages:
Messages:
Filter: & All Save report to file...

Fo0KEA PDF t8TU0Z2TEN 4,  MFRR0ER0 pdf I ITIERBAM.

81



fE SVG =00

Plot Schematlc

Output directory:
Browse...
Paper Options Format General Options
Postscript  Default line thickness [mm):
PDF 0.152 Plot Current Page
VG
® el Plot All Pages.
DXF @ Color
HPCL Black and white Close
B Plot border and title block
Messages:
Messages:
Filter: & All save report to File...
RO

WFERXERT SVG IZBITEINM, XHRBRIERD svg T ERB.
£ DXF H100

: Plot Schematic

Output directory:

Browse...
Paper Options Format General Options
Postscript  Default line thickness (mm):
PDF Plot Current Page
SWG Mode
Plot All Pages
@® DxF @® Color —
HPCL Black and white Close
& Plot border and title block
Messages:
Messages:
Filter: & All Save report to file...

FOE

555 DXF & TENSE, AR E0ER0 dxf WT/ERZIR.
£ HPGL H00

HEnTR0E0Z2 HPGL 3XF, ARSI, THEX !
e OEA/N.

* R,

e ZI10mm) .
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O000EOOAEBS IR0 FAS ¢

Plot Schematic

Cutput directory:

| Browse...
Paper Options Format General Options
HPGL Options Postscript  Defaulk line thickness {mmi):
Page Size: POF
Schematic size =
Ve Mode Plat Current Page
Origin Color
9 tar DXF ® Plot All Pages
@ Bottom left cormer ® HPGL Black and white
Center of the page Close
B Plot border and title block
Pen width (mm):
0.483
Messages:
Messages:
Filter: & All Save report to File...

ORI R TIFRZAMN_LIES plt.

O0OR™00

WHEOIIIIRY, AEIMIERT, fSHERINFIPEXMOIRY, HERMIMLANT01.AR00 7 AE/MOIORT (A40
A0, B{ A0 EIO0DB0DELFILIEFSOE,

e

0FRBNERSY, TRIMIRRFEBURAREEMIMEIEESR, BFI0IETERNPORE FABRR, Ritwiosel
5 AR LUEIERAOO0

—f&3R00
o [FERERUF 004 DIN0NREEEM0000FIE000R T HI—2,
e [FERRMFO0ATAMIIIMERZ/00EDNOD

HIBERPE :

* OOOORY,
* IERBEXIRBEY.

* IIERZRBE,

fEO_EFTED

This command, available via the icon B allows you to visualize and generate design files for the standard
printer.
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Print options:

Page Setup
& Print sheet reference and title block -
Preview
& Print in black and white only
Print
Close

“YIENZRMESEF000” 00RI[E AERA00EE /0000

“BH{TH” I00EISITHL, WMRFERAREBECEIEN, BEFEII00RIISITHREEI0ERE A ARI0
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Symbol Editor
XTFRSIN—MER

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

S 08hR

MBSIR—THZ TRISIR. BFE, [IS5&KIEE, DRR/EISERE01T00900
RSHEUTED0M

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

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

e [8NE7%, D0PCBIITHMEDHEBIEFFRSE.

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

to a base part. For example, 741.S00, 74HCO00, and 7437 symbols could all be derived from a 7400 symbol. In
previous versions of KiCad, derived symbols were referred to as aliases.

EBNRSITRE

s EXMSEEH—THZTOTIM,

® Defining if the symbol has an alternate body style (also known as a De Morgan representation).
o (HAOZK, %, 0, ZUEMNALTH{ASERT.

o BIFIEXETHIMMOE TR, &, ISH0SEY (OA, 0, =000RWOZE) KRS .

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

o AMA0FER, g0 PCB DitOAHEARIEIE RN/ Z0E X H A0,
o SEIRMNERFRIENEIERIEFHRIIRIS,
* NEREFHERHRIIIF,

FHEIDDBREHR

MBI EBOMN TR, BE=TIEIOR, ARRIIERENSIE/IIXE, FIFRmammEaEIi0
R, {BRILMEMAR0000
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D- b4 *Amplifier_Operational:LM2904 — Symbol Editor VoA X

File Edit View Place Inspect Preferences Help

PAOSC CAaQA s x> AlRE

Y Unit A v >

Libraries
Q

Item

> Interface_HID

> Interface_LineDriver
> Interface_Optical

> Interface_Telecom

> Interface_UART

[x]
Description

Human Interface Device (HID) symb|
Line driver interface symbols
Optical interfaces (IR receivers)
Telecom interface symbols

UART interface symbols

FgiNNom—2%|r

> Interface_USB USB interface symbols | n pu +

> Isolator Isolator devices \ 1 el T | o
> Isolator_Analog Analog isolator devices WULpuL

> Jumper (Solder) jumper symbols I n pu 2 _ /

> LED Light Emitting Diode (LED) symbols

> Logic_LevelTranslator
> Logic_Programmable
> MCU_AnalogDevices
> MCU_Cypress

Logic level translators and level shifte
Programmable logic symbols
Analog Devices microcontrollers

Cypress microcontrollers

http://www.ti.com /Lif

LM2904

/ds/symlink,/lm358.pdf

> MCU_Dialog Dialog Semiconductor microcontrolle
> MCU_Espressif Espressif microcontrollers
> MCU_Intel Various Intel MCU devices and associ —
Name Unit Body Type Description Keywords Datasheet
LM2504 A Normal Symbol Dual Operational Amplifiers, DIP-8/SOIC-8/TSSOP-8/VSS0P-8 dual opamp http://vwaww.ti.com/lit/ds/symlink/Im358. pdf
2445 X-20.32 ¥ 159.05 dx-20.32 dy 19.05 dist 27.85 grid 1.27 mm Select item(s)

FTHRO

The main tool bar is located at the top of the main window. It consists of the undo/redo commands, zoom

commands, symbol properties dialogs, and unit/representation management controls.

i = IR

CcRAQAA [0 2> A E

o—
o

Unit A v »
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Create a new symbol in the selected library.

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

Undo last edit.

Redo last undo.

Refresh display.

Zoom in.

Zoom out.

Zoom to fit symbol in display.

Zoom to fit selection.

Rotate counter-clockwise.

Rotate clockwise.

Mirror horizontally.

Mirror vertically.

Edit the current symbol properties.

Edit the symbol’s pins in a tablular interface.

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

Test the current symbol for design errors.

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

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

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

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



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

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

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

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

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

Arc tool. Left-click to begin drawing a new graphical arc item from the first arc end point. Left-

N O OH4H %

click again to define the second arc end point. Adjust the radius by dragging the arc center
point.

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

4og Anchor tool. Left-click to set the anchor position of the symbol.
M Delete tool. Left-click to delete an object from the current symbol.
D0T RO

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

sees Toggle grid visibility on and off.

Set units to inches.

mil Set units to mils (0.001 inch).

mm Set units to millimeters.

.k Toggle full screen cursor on and off.
|-o? Toggle display of pin electrical types.
'f: Toggle display of libraries and symbols.
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000500

The selection of the current library is possible via the 'f: icon which shows you all available libraries and

allows you to select one. When a symbol is loaded or saved, it will be put in this library. The library name of
a symbol is the contents of its Value field.

D0HFRERTE

&B00
Clicking the ?= icon on the left tool bar toggles the treeview of libraries and symbols. Clicking on a symbol
opens that symbol.

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

NOTE

RERS

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

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

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

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

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

DEIRS
IB— TS

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

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

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

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

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

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

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

¢ Whether the symbol should be excluded from the PCB.

There are also several graphical options.

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

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

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

> » New Symbol voA X

Symbol name: | |

Derive from existing symbol: o
Default reference designator: U

Mumber of units per package: | 1 +

Units are not interchangeable

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

Exclude from schematic bill of materials

Exclude from board

Pin name position offset: = 0.508 mm

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

(M| Pin name inside

& Cancel + 0K

SHEA LENREDZ—THRTS, S0, WFAR.
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i 4 *docnew_symbal — Symbol Editor VoA X

File Edit View Place Inspect Preferences Help

e ~~ - =

A CAQRA s Lk Al REIDR L

in
Jn, ot
mil T
] @
* @)
7 r
N ey b Al 7
i MooL Il
o
Type Unit Converted Field Text Visible Style Text Size H Justification V Justification
Field All ? Value new_symbol Yes Normal 1.27 mm Center Center
Z12.91 X-13.97 ¥-3.81 dx-13.97 dy-3.81 dist 14.48 grid 1.27 mm Select item(s)

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 #jz2 icon and clicking on the new desired anchor position.

MA—TRBSIERS
BE, CEAENRESINTFRSITEENMS, EIMERT, RESMIAIEKIERE.
o MODSAFRRIRS,

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

* RIERZEIIFHRTS,
* Save the modified symbol.

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

General | Footprint Filters

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

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

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

TEMTRFIOR T ROF “HES IR IONRTS, SERRNWIE ISHIZE,
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VCC
8

U LM1881

CSYNC
VIDEQ I

= FRAME
_1_9

INT BURST
BT _5_9

oz

GND
A

Symbol Name, Description, and Keywords
The symbol’s name is the same as the Value field. When the symbol name is changed the value also changes,

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

The symbol description should contain a brief description of the component, such as the component
function, distinguishing features, and package options. The keywords should contain additional terms
related to the component. Keywords are used primarily to assist in searching for the symbol.
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Q, operational vssop

[tem

~ Amplifier_Operational

Choose Symbol (17154 items loaded)

Description

General operational amplifiers

LMHE551 MM Differential, High-Speed, Op A i _|_
> LPVBT12DGK Dual operational amplifier, 8kk 1
OPAT96xDGK Single, Low-Power, Low Offset
OPA197xDGK Single 36V, Precision, Rail-to-Ri 2
OPAT1641 JFET input, ultralow distortion, o
> OPATB78 Low-Distortion Audio Operatic LM290L|.
> OPAT692xDGK Dual SoundPlus Low Power, Lo
> OPAZ156xDGK Dual 36Y, Ultra Low Noise, Rail
> OPA2196xDGK Dual, Low-Power, Low Offset
> OPA2197xDGK Dual 36Y, Precision, Rail-to-Rai
> OPA2333xxDGK Dual 1.8V, microPower, CMOS | | No default footprint
> OPAZ356xxDGK Dual High Speed CMOS Opera
» OPA2376xxDGK Dual Low-MNoise, Low Quiescer
> TLVZ2372 Dual Rail-to-Rail Input/Output
LM2904

Mo footprint specified

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

Reference U7A
Footprint

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

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

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

Footprint Filters

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

each symbol.

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

Filters can use wildcards: * matches any number of characters, including zero, and ? matches zero or one
characters. For example, SOIC-* would match the SOIC-8_3.9x4.9mm_P1.27mm footprint as well as any
other footprint beginning with SOIC- . The filter SOT?23 matches S0T23 as well as SOT-23.
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j})— b 4 Library Symbol Properties

General | Footprint Filters

Footprint filters:

S501C*3.9x4.9mm*P1.27mm*
TO?5*

Edit Spice Model... & Cancel " 0K

IEEARIERTNAS

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. Use the 74Lsoo » dropdown shown below

to select the unit you wish to edit.

95



E B fg|/ D D | une v Py

‘ Unit A

Unit C

Unit D

Unit E

=]

gENYODOH %~

U
4001/~

Graphical elements create the visual representation of a symbol and contain no electrical connection
information. Graphical elements are created with the following tools:

* HERM0REXMOFZ0E,

* HMTUIAIEXKIER,

*  FRFDHISERE XHI00

* HIMFERAM0RREFOEXHEL, AIEMOEI180%

FHEOAIMEE TRIAIENENT ISR AHBHNAEIETER,

ORZTC3RBL 001

TR (00N, 0%) AILGE XO0Frra0ail/REFAIRNZ2HANHEIFIEITH/HEAIRNZRREN. A
000753R A IAREO0 7o 3R000 A0RPROTTERAY_E T 3300 TER07uRM £ T 3ER00
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ﬂ Rotate Counterclockwise
_’: Rotate Clockwise

= Mirror Vertically

‘L Mirror Horizontally

,/ Properties...

>'g Cut

E Copy
Paste
Duplicate
m Delete

Select All

G’l Zoom

-
<+ Grid
L]

ROAILROTTRMERERE . THEZ0FTRNERMEINE,
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Ctri+x
Ctri+C
Ctri+V
Ctri+D

Delete
Ctri+A

>
>
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j})— + Polygon Drawing Properties ~ -~ X

Line width: | p.01 in

Setto 0 to use default values
Fill Style
Do not fill
Fill with body outline color

(®) Fill with body background color

Common to all units in symbol

Common to all body styles (De Morgan)

S Cancel + OK

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

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

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

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

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

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

STRSZTIUNEAGEIR

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

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

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

Example of a Symbol With Multiple Noninterchangeable Units

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

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

} o+ Library Symbol Properties oo K
General | Footprint Filters
Fields
Name Value Show | HAlign | VAlign Italic Beold  Text Size
e O - R P S N
Value G5V-2_Split Left Center 0.05in
Footprint |Relay_THT:Relay_DPDT_Omron_G5V-2 Left Center 0.05in
Datasheet http:/fomronfs.omron.com/en_US/ech/products/pdf/en-g5 Center Center 0.051in
+ T 4 [ ]
Symbol name: G5V-2_Split
Description: Relay Miniature Omron DPDT
Keywords: Miniature Relay Dual Pole DPDT Omron
Derive from symbaol: Y
Symbol Pin Text Options
Has alternate body style (De Morgan) [®] Show pin number
Define as power symbol [m] Show pin name
Exclude from schematic bill of materials
Exclude from board
Number of Units: | 3 - + [H] Place pin names inside
All units are interchangeable Position offset: | 0.02 in
Edit Spice Model... & Cancel v OK
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Unit A

K
|Z| G5V—2_5Split

Unit B
w O
K
G5V-2_5plit
N
Unit C
-] 8y

K
GaV-2_5plit

-

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

"Synchronized Pins Edit Mode" can be enabled by clicking the o?{l, icon. In this mode, pin

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

NOTE
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DFERTB TU5R
Shown below are properties for a graphic body element. In the relay example above, the three units have

different symbolic representations. Therefore, each unit was created separately and the graphical body
elements have the "Common to all units in symbol" setting disabled.

> » Rect Drawing Properties v ~ X

Line width: | p.o1 in

Setto 0 to use default values

Fill Style
Do not fill

Fill with body outline color

(®) Fill with body background color

Common to all units in symbaol

% Cancel + OK

5|RIDEFIOC
A

You can click on the DT icon to create and insert a pin. The editing of all pin properties is done by double-
clicking on the pin or right-clicking on the pin to open the pin context menu. Pins must be created carefully,
because any error will have consequences on the PCB design. Any pin already placed can be edited, deleted,
and/or moved.

CIE S o7

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

BEEN]

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

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

().

* To define a pin name with an inverted signal (overline) use the ~ (tilde) character followed by the text
to invert in braces. For example ~{F0}0 would display FO O.

¢ If the pin name is empty, the pin is considered unnamed.

* Pin names can be repeated in a symbol.
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Pin numbers must be unique in a symbol.

5 | B tE

:[b- b4 Fin Properties v A X
Pin name: ‘ = Common to all units in symbol
Common to all body styles (De Morgan)
Pin number: 3
Electrical type: Ainout (8] Visible
Graphic style: line s s
X position: -0.3 in
¥ position: -0.1 in
Orientation: Hginht 4
Pin length: 0.1 in %
Mame text size: 0.05 in
Mumber text size: | 0.05 in

> Alternate pin definitions

S Cancel + OK

5 B EOOE D00 IR ALSIE, 025 |IEN00EE 0000 00AE, HODERDEISH

® The pin name and text size.

¢ The pin number and text size.

¢ The pinlength.

® The pin electrical type and graphical style.
o DNZANEAURAO0ME,

® Pin visibility.

¢ Alternate pin definitions.

Pin Graphic Styles

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

Bin name: = Commen to all units in symbaol
Common to all body styles (De Morgan)
Pin number: 3

(M| Visible
Electrical type: _)lTnmJI _I

A

X position: lo-Inverted
Clock
Y position: 4_ oc
#*Inverted clock
Orientation:

-Input low
Pin length:
44 Clock low
Name text size: P—0output low

Number text size: 4 Falling edge clock

> Alternate pin def ¥ NonLogic

& Cancel « OK

BIBIDS08Y

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

Input A pin which is exclusively an input.

Output A pin which is exclusively an output.

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

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

Passive A passive symbol pin: resistors, connectors, etc.

Free A pin that can be freely connected to any other pin without electrical concerns.

Unspecified A pin for which the ERC check does not matter.

Power input A symbol’s power pin. As a special case, power input pins that are marked

invisible are automatically connected to the net with the same name. See the
Power Ports section for more information.

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

Open emitter An open emitter logic output.

Unconnected A pin that should not be connected to anything.

Pushing Pin Properties to Other Pins

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

.‘l Rotate Counterclockwise R

f,'- Rotate Clockwise

= Mirror Vertically Y
‘L Mirror Horizontally X
,/ Properties... E

4 Push Pin Length

6_6 Push Pin Mame Size

6_6 Push Pin Number Size 1

'{ > cut Ctri+X

: IE Copy Ctri+C |
ﬁ Paste Ctri+Vv ||
Duplicate Ctr+D [
Iml Delete Delete

. Select All Ctri+A

o
G')\ Zoom >
::""_:"i Grid >

| | |

0Z T ORI AR S RREXS

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

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

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

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

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

74LS00 ~ drop down control.

Pin Table

Another way to edit pins is to use the Pin Table, which is accessible via the % icon. The Pin Table displays
all of the pins in the symbol and their properties in a table view, so it is useful for making bulk pin changes.

Any pin property can be edited by clicking on the appropriate cell. Pins can be added and removed with the
—~+ and jg icons, respectively.

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

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

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

j}' b g Pin Table v A X |
Number Name Electrical Type Graphic Style Orientation Length X Position = Y Position
_ - (] Output F Line Fo Left 0.11in 0.3in 0in
2 - =l Input F Line o Right 0.11n 0.3in 0.1in
3 + - Input F Line o Right 0.1in -0.3in 0.1in
4 v+ = power input F Line 2 bown 0.15in -0.1in 0.3in
5 + = tnput F Line o Right 0.1in 0.3in 0.1in
6 - = tnput F Line o Right 0.1in -0.3in 0.1in
7 - P output F Line Fo Left 0.1in 0.3in 0in
8 - P output F Line Fo Left 0.1in 0.3in 0in
9 - = tnput F Line o Right 0.1in 0.3in 0.1in
10 + = tnput F Line o Right 0.1in 0.3in 0.1in
" V- =¥ power input F Line T Up 0.15in -0.1in 0.3in
12 + = tnput F Line o Right 0.1in 0.3in 0.1in
13 - =l Input F Line o right 0.11n 0.3in 0.1in
14 - F output F Line Fo Left 0.1in 0.3in 0in
=+ ] Group by name - Pin numbers: 1-14 ® Cancel v 0K

Alternate Pin Definitions

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

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

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

& Cancel « OK

Alternate pin definitions are selected in the Schematic Editor once the symbol has been placed in the
schematic. The alternate pin is assigned in the Alternate Pin Assignments tab of the Symbol Properties
dialog. Alternate definitions are selectable in the dropdown in the Alternate Assignment column.
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B »

General | Alternate Pin Assignments

*Symbol Properties

.Number Base Name Alternate Assignment Electrical Type Graphic Style
16 PAG € Bidirectional F Line
17 PAT € Bidirectional F Line
USARTA. v P (o
19 PB1 PBO € Bidirectional F= Line
20 PB2 ADC_INO € Bidirectional F Line
21 PB10 RTC_TAMP2 € Bidirectional = Line
22 PB11 USART1_CTS € Bidirectional F Line
23 VsS USART2_CTS N power input F Line
24 VDD USART4_TX N power input F Line
25 PB12 WKUP1 € Bidirectional F Line
26 PB13 € Bidirectional = Line
27 PB14 © Bidirectional = Line
28 PB15 € Bidirectional F Line
Library link: ' doc:STM32F030C6Tx Spice Madel... @ Cancel " OK

AEFH

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

designator and value fields are required.

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

NOTE

D0RYS=FER

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

BIIIERSFE, 1AI00FERN AR FEDRRIFER ETF3500
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1 *
"'** Move M

.‘l Rotate Counterclockwise R E
f,'- Rotate Clockwise

# Mirror Vertically b
‘L Mirror Horizontally X

> cut Ctrl+X
IE Copy Ctri+C

ﬁ Paste Ctri+V
Duplicate Ctri+D
m Delete Delete

Select All Ctri+A
G’)\ Zoom >
=7 Grid >

-

To add new fields, delete optional fields, or edit existing fields, use the :l% icon on the main tool bar to open

the Symbol Properties dialog.

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

ERE0

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

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

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

Power Ports

Power ports, or power symbols, are conventionally used to label a wire as part of a power net, like VCC,
+5V, or GND. In the schematic below, the +3.3V and GND symbols are power ports. In addition to acting as a
visual indicator that a net is a power rail, a power port will determine the name of the net it is attached to.
This is true even if there is another net label attached to the net; the net name determined by the power
symbol overrides any other net names.
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100nF
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It may be useful to place power symbols in a dedicated library. KiCad’s symbol library places power symbols
in the power library, and users may create libraries to store their own power symbols. If the "Define as
power symbol" box is checked in a symbol’s properties, that symbol will appear in the Schematic Editor’s
"Add Power Port" dialog for convenient access.

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

Below is an example of a GND power symbol.
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3)- - power:GND — Symbol Editor v X

File Edit View Place Inspect Preferences Help

Sk Il . o—
- ok
= o
by |
o? PramN by | 'd
GND I=
Name Unit Body Type Description Keywords Datasheet
GND A Mormal Power Symbol Power symbol creates a global label with name "GMND", ground power-flag
Z6.69 X-0.800 ¥ 0.250 dx-0.800 dy 0.250 dist0.838 grid 0.050 inches  Select item(s)

Creating a Power Port Symbol

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

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

invisible anyway.
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> 2 Pin Properties v X

Pin name: ‘m LOTnIMGn I Nt i

Common to all body styles (De Morgan)

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

> Alternate pin definitions

&) Cancel " 0K

RORDIRRTS, MERU T

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

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

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

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

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

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

NOTE .
that the new symbol connects to the appropriate power net.
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The Symbol Library Browser allows you to quickly examine the content of symbol libraries. The Symbol
Library Viewer can be accessed by clicking Eiﬁ icon on the main toolbar, View - Symbol Library

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

Choose Symbol (11196 items loaded)

Q [74Ls07 |
Symbol Desc
¥ T4xx 74xx symbols
B T4L502 quad 2-input NOR gate
74L502

guad 2-input NOR gate
kKey words: TTL Nor2

Reference U?7A

Value T4L502

Footprint

Datasheet http://www.ti.com/lit/gpn/sn74Is02

€ cancel o OK
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00-ERE

Library Browser [fusrfshare fkicad/library/74xx.lib]

D » & QAR
S |+ |

interf_u_schlib 7402

power 74469

inkerf_u-cache T4AHC1G04
T4AHC1G14
TA4CBTLVIE61
T4HCOD
T4HCO2
TAHCO4
T4HC14
TAHC245
T4HCS95
TAHCT4

TAHCRG
Part Alias Description Keywords
T4LS00 Hone Quad nand2 TTL nand2

2423 X-2.54 Y 7.60 dx -2.54 dy 7.60 dist 8.01 mm

BOIDMAR, DMNAEIEBRIFIZRPO0—T00 FRODFRAERSENSITRES - TERT, IIRSRINAIERS,

Library Browser [fusrfshare Kicad/library/T4xxc.lib]

o4

W (o )| & QR [DD | [ea

Tdnx T4HC02
interf_u_schlib TAHC o4 |
pOWer T4HC14
interf_u-cache TAHC245 =L
TAHCS595 L
2 :

U

T4HCT4

T4HCBE

T4HCTOO 3
T4HCTOZ2

TAHCTO4 / (o
—

TAHCTS41_PWR
TAHCTS74_PWR

T4L500
741501
Part Alias Description Key words
TaL502 T4HC02 Quad Nor2 HCMOS Mor2
24,25 X12.70 ¥ 10,16 dx 12.70 dy 10.16 dist 16.26 mm

AE000808 IR
FB0008 OSBRI AR,

DP> [« » & & @ Q| 3D | unita - »

AT AR
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iiﬁ Selection of the symbol which can be also selected in the displayed list.

i% Display previous symbol.

ia Display next symbol.

S G-l Q @)\ Zoom tools.

I» 3 Selection of the representation (normal or alternate) if an alternate representation
exists.

Unit A |~ Selection of the unit for symbols that contain multiple units.

jEu_'L If they exist, display the associated documents.

:I% Close the browser and place the selected symbol in the schematic.
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2B EXMZXN BOM X&
ORI RBRT

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

LSRR XML 05%, #R0R0MZ%R, FOIMKRISEXRTHOBIRNAKEHE, Rit, eEalsEIE—REATFIZE
BOM sk EAft0&E,

RIEOL (BOM ZMIZR) , SHEEDIEPEATTRIIAROMR AR AREFEE.

[REEOOA
NG
s
PWR_FLAG
WCT - I
= +
L 2 5 U”El 5 SIG_QUT
5 32 sicour U1A &
-
%‘Loof' E CLACK_IN 1 Doz 3 Len
- 741504 o _| 4
€1 - QC
TLLS 74
ﬁ‘ )
PWR_FLAG
VT
FRORZR AR E

EAROEERIAB0FR0MER (E/ XML 03F) 20 R,
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<?xml version="1.0" encoding="utf-8"?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>29/08/2010 20:35:21</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1">
<value>CONN_4</value>
<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>
</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource 1lib="74xx" part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20BA</tstamp>
</comp>
<comp ref="U1">
<value>74LS04</value>
<libsource 1ib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>

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

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

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

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

118



D00FTHIRIRAET

WYEIEINERIBTHOMERIG, FRIAE A EBMZER SR BOM X, HFINI0R XA ADOORIL AT
{8 Python, XSLT S{HAIE{thAENS XML fED0A M T EROIB I E0EEI0ER,

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

XSLT /53%
@ XSL 000XSLT) MISZAYRIFEL007S ¢

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

0EE Pads-Pch MZRSC4E
“pads-pch” FIE A MER0.

o HEEAIR,
o WZX: EMO0005 | AHfTH00

IETEHRIRNER, BIYFPOMZRSUFO00 pad-pch RRIET ¢
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http://www.w3.org/TR/xslt

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

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

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

SRR :

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

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

1>

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

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

</xsl:template>

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

<!-- for each net -->
<xsl:template match="net">

<!-- nets are output only if there is more than one pin in net -->

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

<!-- for each node -->
<xsl:template match="node">
<xsl:text> </xsl:text>
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0R3&1T xsltproc 5/ pads-pch OHIMF :

*PADS-PCB*

*PART*

P1 unknown

U2 unknown

U1 unknown

C1 unknown

R1 unknown

*NET*

*SIGNAL* GND

ut.7

C1.2

u2.7

P1.4

*SIGNAL* VCC

R1.1

ut.14

u2.4

U2.1

uz2.14

P1.1

*SIGNAL* N-4

ut1.2

u2.3

*SIGNAL* /SIG_OUT
P1.2

u2.5

u2.2

*SIGNAL* /CLOCK_IN
R1.2

C1.1
U1.1
P1.3

*END*
OfTIE00MIER 1T

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

0&8—1T Cadstar Rz
Cadstar H8TVEHA TER 0%

o HEARK,
o WZ%: EMO0005 | AHfTH00

BT 20T EIOMI0 TR A

121



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

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

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

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

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

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

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

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

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

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

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

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

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

</xsl:template>

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

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

<xsl:apply-templates/>

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

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

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

<xsl:if test="count(node)>1">
<xsl:variable name="netname">
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02 Cadstar D324,

.HEA

.TIM 21/08/2010 08:12:08

.APP "eeschema (2010-08-09 BZR 2439)-unstable"
.ADD_COM P1 "CONN_4"

.ADD_COM U2 "74LS74"

.ADD_COM U1 "74LS04"

.ADD_COM C1 "CP"

.ADD_COM R1 "R"

.ADD_TER U1.7 "GND"

.TER C1.2
u2.7
P1.4
.ADD_TER R1.1 "VCC"
.TER u1.14
u2.4
u2.1
U2.14
P1.1
.ADD_TER U1.2 "N-4"
.TER u2.3
.ADD_TER P1.2 "/SIG_OUT"
.TER u2.5
uz2.2
.ADD_TER R1.2 "/CLOCK_IN"
.TER C1.1
u1.1
P1.3
.END
0& OrcadPCB2 MRS

AR E-—THIRHERIIR. STHRSFEESEMOMO0SIRK,
DU 2R EIOMOTER
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<?xml version="1.0" encoding="IS0-8859-1"?>

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

ANfAIfsEAe -
https://1lists.launchpad.net/kicad-developers/msg05157.html

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

1>

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

<l--
Netlist header
Creates the entire netlist
(can be seen as equivalent to main function in C
-->
<xsl:template match="/export">
<xsl:text>( { Eeschema Netlist Version 1.1 </xsl:text>

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

<xsl:apply-templates select="design/tool"/>
<xsl:text>}&nl;</xsl:text>

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

<xsl:text>)&n1;*&nl;</xsl:text>
</xsl:template>

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

<l--
Generate date in header like "20/08/2010 10:45:33"
-->
<xsl:template match="date">
<xsl:apply-templates/>
<xsl:text>&nl;</xsl:text>
</xsl:template>

<l--
This template read each component
(path = /export/components/comp)
creates lines:
( 3EBF7DBD $noname U1 74LS125
pin list
)
and calls "create_pin_list" template to build the pin list
>
<xsl:template match="comp">
<xsl:text> ( </xsl:text>
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02 OrcadPCB2 03744,

( { Eeschema Netlist Version 1.1 29/08/2010 21:07:51
eeschema (2010-08-28 BZR 2458)-unstable}

( 4C6E2141 $noname P1 CONN_4

( 1VvCC)

( 2 /SIG_OUT )

( 3 /CLOCK_IN )

( 4 GND )
)
( 4C6E20BA $noname U2 74LS74
1 VCC )
2 /SIG_OUT )
3 N-04 )
4 VCC )
5 /SIG_OUT )
6 ?)
7 GND )
14 VCC )

A A A A AAA A

)

( 4C6E20A6 $noname U1 74LS04
( 1 /CLOCK_IN )
( 2 N-04)

( 7 GND )
( 14 vCC )

)

( 4C6E2094 $noname C1 CP
( 1 /CLOCK_IN )
( 2 GND )

)
( 4C6E208A $noname R1 R
( 1 VvCC)
( 2 /CLOCK_IN )
)
)
*

Netlist plugins interface

Intermediate Netlist converters can be automatically launched within the Schematic Editor.

00z 0O
AILLEDNND ARNNEA ROAR IR &4 FBOREi0-+,

PADSPCE BOM CADSTAR *
Generate

& cancel

Add Plugin

LU E PadsPch I0-RHIEC B #UE :
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1 Netliste ) o) X

Pcbnew  OrcadPCB2  CadStar Spice  PADS-PCE | CADSTAR | Ajouter Plugin

Options : Netliste

Format par défaut SURRNE
@ cancel

Commande netliste:
[xsltpmc -0 %0 Jusr/local/kicad/bin/plugins/netlist_form_pads-pch.xsl %l ]

Titre:
PADS-PCE

L8

R RS

The netlist plug-in configuration dialog requires the following information:

e [OOBIRN, MRISTVERIRTR.
e FAFEIIIBHIMDIT.
I0MFIZDE, SIEUTER :

1. KiCad creates an intermediate netlist file *xml, for instance test.xml.

2. KiCad runs the plug-in by reading test.xml and creates test.net.
(EFMRTTERMOFIR
ROFROGERER xsltproc.exe S TAERITNOATFHOXE, IERALTE@T01T xsltproc.exe :
xsltproc.exe -o <output filename> < style-sheet filename> <input XML file to convert>
£ Windows FHIKiCad A, #amiTa0T :
fi/kicad/bin/xsltproc.exe -0 "%0" fi/kicad/bin/plugins/netlist_form_pads-pcb.xsl "%I"
# Linux T, @mS0000F :
xsltproc-o "%0" /usr/local/kicad/bin/plugins/netlist_form_pads-pcb.xsl "%I"

Where netlist_form_pads-pcb.xsl is the style-sheet that you are applying. Do not forget the double quotes
around the file names, this allows them to have spaces after the substitution by KiCad.

MRTRTURZ X ARZIZ
SR TIESHRE.
* %B = EARXABMPAIDHXARIEEE, BEERENIER.

* Ol = SERMSAFRAO00 AR (FROMOSA) o
* %0 = FERMIAHR 0000 SRR,
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%I SS#O0MIER0 S 44280
%0 9&00000 324 .

RITEN : xsltproc KTHl
xsltproc BT TV T :

<path of xsltproc> xsltproc <xsltproc parameters>

7£ Windows T :

f:/kicad/bin/xsltproc.exe -0 "%O0" f:/kicad/bin/plugins/netlist form_pads-pch.xsl "%]I"
£ Linux F :

xsltproc -0 "%0" /usr/local/kicad/bin/plugins/netlist_form_pads-pch.xsl "%I"

LT ERIREMERD xsltproc Z2&7E Windows NI PC L, FRESUAERIT kicad/bin A,

YIRLEO0BOM) 4B

HFPINKXRXAHESEXEFRTANREER, HHAILMAIRER BOM, UTERTFIZEEXYHIED
(BOM) XAHHIEHDER O (7 Linux £)

Pcbnew OrcadPCB2 CadStar Spice
SrREMZE
TEI:
EiAETl FiA
EIEEA..
s
[ | gL MEETR
Bl RFEiEE
KICAD.net

03 bom2csv.xsl MIEREEURFR00 BRIAF BOM 4 BAIER{E XSLT ONERFN bom2csv.xsl, ERILURIEE O/
FEEHERE, NREHAIT—LIEEEHRM0A, DiLEM0 KiCad DBM—3857,

ST : python BIAKIRE
python BT TVEAT ¢
python <BIAS > <0 A4 > <0G &>
7£ Windows T :

python *exe f:/kicad/python/my_python_script.py "%I" "%0O"
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£ Linux F :
python /usr/local/kicad/python/my_python_script.py "%I" "%O"

BRO{RH PC _ER#E T python,

FROIZR 0

R BIREL T FIZR SR TR,
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<?xml version="1.0" encoding="utf-8"7?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_ test\netlist_test.sch</source>
<date>29/08/2010 21:07:51</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1">
<value>CONN_4</value>
<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>
</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource 1lib="74xx" part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20BA</tstamp>
</comp>
<comp ref="U1">
<value>74LS04</value>
<libsource 1ib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>

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

<libsource lib="device" part="CP"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2094</tstamp>
<comp ref="R1">
<value>R</value>
<libsource lib="device" part="R"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E208A</tstamp>
</comp>
</components>
<libparts/>
<libraries/>
<nets>
<net code="1" name="GND">
<node ref="U1" pin="7"/>
<node ref="C1" pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1" pin="4"/>
</net>
<net code="2" name="VCC">
<node ref="R1" pin="1"/>
<node ref="U1" pin="14"/>
<node ref="U2" pin="4"/>
<node ref="U2" pin="1"/>
<node ref="U2" pin="14"/>
<node ref="P1" pin="1"/>
</net>
<net code="3" name="">
<node ref="U2" pin="6"/>
</net>
<net code="4" name="">
<node ref="U1" pin="2"/>
<node ref="U2" pin="3"/>
</net>
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—RPR R SO
FROMIZR S A TR

e “00” 8B53

o T E
o OTHP EA.
. T EBS

o B E.

XHABEBIRET <export>

<export version="D">

</export>

“10» ﬁZﬁ
I0EBDRERT <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>

BB RIZ00#E SR 7
I3 JTIJFF” l::ﬂ;ﬁ

TLHER D BB ERT <components>

<components>

<comp ref="P1">

<value>CONN_4</value>

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

</comp>

</components>

RIBEREIPHITHIIR. S TOAESEI0ER
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<comp ref="P1">

<value>CONN_4</value>

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

</comp>
libsource I TR0 RRFR.
part b0 BI04 R F R,
sheetpath ROM A TERMIBEE : 0 TIFXR ERBNREIDROMH,
tstamps (time stamps) [RIEBONAHI002,
tstamp (time stamp) ToAHI008,
X F 4R DBRERED

EO0MKRAHITTHE, Mmoo L, I0BZ2E0ETHEZE—R, A, KiCad {2t —MOBNAERI0TH, 05T
FRO0ER S0 SAIEOD DR0EFHDEREIIE SRR, HEARIRTHSHE SAZEIIMNIE,

IDBRFRZIDEPE T AR TAFRAE—00RT, B2, EEIMNDRIMS, B—T/FRZXER, At TERESS

BEBEEREIDBHITTH,

SOI0LROMPHIOE TEREEGH—00RT | H sheetpath, IETH (EE0DROMA) BEBM—O0FF : sheetpath +

H tstamp

“[] I!:I:B{q:” I::I:Bﬁ

OEMAER D BEDRRRT <libparts>, FEHIEDHWABHERIEIIREX,, IE8MFHBIEE

o RORIEIERFNRIVMERBERT) U <fp> IR,
* IDBRRIPE X FEX <fields>,
o 5|H5IZ&RDBR <pins>,
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<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>

0f3] <pin num="1" type="passive"/> FIOF&tE0H YOS5 IHIDEY, BIEERIDSE IHDEE

Input

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

Not connected

“D” I!:I:Bﬁ

0B BB RER<libraries>, AIEE0BERRNEREINSIZR,

DA
O35
OASkOH

000 /O
ToRTCHHEIOR
RAMOKOR

0o 0RO A B

ROt 5 | BI{EOD0ZR0 4
BOLb08h E ORI T ES S0ARO
BOFEOOF B FFROSH S8R0,

WADTERIBORREF R OEARD
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<libraries>
<library logical="device">
<uri>F:\kicad\share\library\device.lib</uri>
</library>
<library logical="conn">
<uri>F:\kicad\share\library\conn.lib</uri>
</library>
</libraries>

“ﬁgg” %ﬂgﬁj»
“W” T EEDREE <nets>, AITSEIEIN “0E27,

<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>

AR0F) Y FREBOARRIFRAERIO0

AIEEMRIE U TS,

<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 MO ER00RT

name MO ZFR

node O —TO0E2I0MO/IE B3| B

B xsltproc WEZER

0200 : http://xmlsoft.org/XSLT/xsltproc.html
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07T

xsltproc E—T@WHTLE, BFIF XSLT 0RROIATF XML X414, 0REZ/E0 GNOME IBM—EFHF0M, BB
AR F GNOME S=HEE1T.

MinsT0A xsltproc, HPRISBRMEANITNERNRI, EREIRITNRIXANRN, NREHNGRE -,
EAHERDEIA

MRIRNXISEIBIRNRIBIESH XML X4, IAFEEMSTRmBITR, xsltproc IFEIINTEMIOTER
HERATE. BAMSERT, 040 stdout, FRILUER -o D0FEEB0HERIN

097

xsltproc [[-V] | [-v] | [-o *file* ] | [--timing] | [--repeat] |

[--debug] | [--novalid] | [--noout] | [--maxdepth *val* ] | [--html] |
[--param *name* *value* ] | [--stringparam *name* *value* ] | [--nonet] |
[--path *paths* ] | [--load-trace] | [--catalogs] | [--xinclude] |
[--profile] | [--dumpextensions] | [--nowrite] | [--nomkdir] |
[--writesubtree] | [--nodtdattr]] [ *stylesheet* ] [ *filel* ] [ *file2* ]

[ *....% ]
w100
-V o --version
07fsEFERY libxml A libxslt BIRRAS,
-V 0 -verbose
O xsltproc FEDEENRZRA RSO ERIE T2 00
-0 0 --output file

BEEIHBIR0 file W4, 0FZTOH, tEFN0 chunking, -o directory/ S0 X4 EBEBEEMBIIIBELRIERE
.

--timing

ORATF@AIRER, BTSRRI AIRNRIHRZIRMIO00UZRO R,
--repeat

=f700200%, AAFREONDO0

--debug

OH00/E 32449 XML 00073000

--novalid

B¥OANOSIA4HI DTD,

--noout

AOHOR,
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--maxdepth value

7t libxslt Wi BE0FFoRE0 < B BEREINR ARE, BAAI05000
—-html

OAI %2 HTML X4,

--param name value

$9&HR name F0 value EHOD00NR, KHO0Z TRANI00&EZ032 MRIDMNDRFRISEMARIROIORT, 02X
Fi --stringparam,

--stringparam name value

00&%K name A0 value WEE, HA value BFRIEMARIRIIFT, (OFFR : FRISBMIZ2utf-8, )
-—-nonet

AE(EFA EORSROEY DTDOAZ I A,

--path paths

{8H paths IERERAAROEERSIR (FHZEMRITIDFE) KO0 DTDOOAS S A,

—-load-trace

[ stderr DDERRAONNORIFRA S A%,

--catalogs

5 SGML_CATALOG FILES 1§ E R SGML BUOREBHAMOENLE, BIABR T, xsltproc 03k
XML_CATALOG_FILES A1EERIBO0RNRAKIERE, OfEA /etc/xml/catalog,

--xinclude

A Xindude 0SE0UEIAXM., BEXOIFPHEHMNWEZIIMEE, 020 Xindude 055 :
http://www.w3.org/TR/xinclude/[http://www.w3.0org/TR/xinclude/]

--profile -norman

O DIER, OD0BADTNERRIE T EB ArE0RMI0000ED{L0 R IEREDRB A,
--dumpextensions

S9FE EEMIERRIFIZRO0E stdout,

—-nowrite

EIB AMERNEEHDIR,

-nomkdir

{00 B0

--writesubtree path
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05207 path FORB A X
--nodtdattr
AREMIAYHI DTD DRZNAB I,

Xsltproc ;&[@]0
xsltproc iRE—TIRI0DE, EHIAFIRAEBIFEEGR,

0: [F&
1. T
2: 28 K%

3. ZRHI00

S

: TR0 TUR

Ul

: DR FRARIO0

[op]

s HR—T34 0

7: AZF xsl: O 53R

8 PRSI S5 I5NNEIS

9: PEROFE0D

10 : EODIEHS(E L0

11 : TRGOIRBEADHE NG

B xsltproc FESER

libxml FA00http://www.xmlsoft.org/[http://www.xmlsoft.org/]

W3C XSLT O : http://www.w3.org/TR/xslt[http://www.w3.org/TR/xslt]
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{FR&

KiCad provides an embedded electrical circuit simulator using ngspice as the simulation engine.

FRBIRIDEOERI0E SR pspice [IRERH, BE8aATRINAHRRS, W00/FRES&EAE, HElHis5
ngspice 0m0RF0SEARISEL,

0BE—WERIBROIBFEIZRNTHAE, BIFE demos/simulation HOFREIE00

SRR

BRI HEI, TTHFTEIED Spice BHY,

BTGB TR, STt RENTR—TEE, FEIFERT, F—T0TllEEIEEHIER,

»TORIREY” SE RS Spice RVEAFHISRMAFIBNITIRITH (R* £ 0MERR, C*&RT0AeR, L*®Zm0B&R) HIRD
PO HHEERE0FER B RE ORI,

O0fE, 7F Spice FRER, “M % milli, “Meg” % mega, NREEHIMMA M KETB

NOTE  anssalliE (REO00E, O0BIDIE) FRORODM.

Spice IHARUERWFINAZFIAERNSFERY, RtEAIMAERSIISHRIBIIIRHEXE. FIANSEUINE, A5
00 00 Spice &2 =0T TFF Spice #0085 U0HE,

Spice #REY008 D04EE = TO0FARREOEMO04, FrEERIRHE/MT000
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http://ngspice.sourceforge.net/

BAEINRS OFRO0 T MRS HEER

OR0RFA RIANER S5 B ZIREIRIRE, ZEXNRANRE, DEEED
HAMIOFR4ERES 1D S,

"BF '+

€€cxngg: s o 1: JERMA”
“*2: A"
“* 3: FIR
“* 4: 00
“*5: 0M4”
“FOE5tl07112345”

Ul

YRS 5|5 _EE0RM Spice BRI SAEICES, FEMEAEFIMO
Fi=F3000" 352 4", BRE5 Spice BRI RI/RIONE OIS
Ko

TR
TR M0+ IANYTREMAAER (0B, IB0R) DEcin. IR—TRAMERNIIIRDEE#KO TR D ED
T BOEREE, U, BRIET(Hs|AS000008ARICES,

BARARE X FIR000REBUN S FINDECHRER, DRRE— BNk T HRI00RE, H&RIIARED

NOTE  oopimren, idpOlsa SRR LIS R R ORI A A SN BER AN .

138



: Spice Model Editor
Passive | Model | Source
Type: Resistor w | Passive type
Value: | Tk Spice value in simulation
In Spice values the decimal separator is the point.
Values can use Spice unit symbels.
Spice unit symbols in values (case insensitive):
F femto le-15
P pico le-12
n nano le-9
u micro le-G
m milli le-3
k kilo le3
meg mega leb
B giga 18
t tera lel2
[ | Disable symbol for simulation
|| Alternate rode sequence:
&€ Cancel <Jok
OBy D0#sF0EY (OFH, DB -
0 EX#EREY (0E, IBH0R) . 0 JLUMERREOR Spice D7TRIO0AN

NAODAFEETASIER) M I0EAKMEINE S RER. UEE,
Spice “RIEAA AROTEDFRSXO0ARIO0MFILN 1K5) o

-ty
Model 00-RARF A ECANER0S A RE XHIHMAR EERY,  Spice HAUNE R HOIHEREEL,
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EXANEBAORAOMOXARNER, SHREEREIARER0REE, SHEIRIF.

-

Spice Model Editor

Passive | Model | Source

Library: | adB03Lib

Model: | ADBOSI
Type: | Subcircuit

LSUBCKT ADEO51 1 2 99

£

* INPUT STAGE

E

01 4
02 6
RC1
RC2
RE1
RE2
EOS
105
FNOTI1
FNOI2

CPAR1
CPAR2
VCMH1
VCMH2
D1
D2

IBIAS
E

3
2
a0
50
3

P L ]

3
2
99
99
3
7
99

OPI
oPI

208.5k

20.5k

5k

5k

POLY(1) 53 98 1.7E-3 1
8.1u

VMEASZ 1E-4

VMEASZ 1E-4

LIp
p

[

D
D
73u

* INTERNAL VOLTAGE REFERENCE

£

EREF1 9% 0 POLY(2) 99 @ 50 0 B 0.5 0.5

[ ] Disable symbol for simulation

[ | Alternate node sequence:

50

45

ggﬂamr

Select file_

<Jok

Xt

Spice IZHFHIESTR, OXHHSHRBOERMGER, EROER2EA .include g

TR

PRODDEYS, O00MMHE, FIRIMEFAIA &RAH000

O0BYS08Y (FOB8, BJT, MOSFET R_MRE) . BEHEEOEH D0

BNEF0000

140




-
Source D0+AFRELRTUESTRER, BMTERD : “DC/AC 247” MU0, S TEHEX THIRIDERRS
#,

Source type ID3ERFATEREO0EY,

rD Spice Model Editor 4+ O % )

Passive | Model | Source

-DCSAC analysis:

oC: | | Volts/ Amps

AL magnitude: | 1 | Volts/ Amps AL phase: D radians

Transient analysis:
Pulse | Sinuscidal | Exponential | Piece-wise Linear
Iriitial value: Volts/Amps
Pulsed value: Volts/ Amps
Delay time: seconds
Rise time: seconds
Fall time: seconds
Pulse width: seconds
Period: seconds

-Source type:

(@) Voltage () Current

[ | Disable symbel for simulation

|| Alternate node sequence: | |

BXRMNEZINER, 020 ngspices Ay, F4E (IOFORIER) o
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Spice IS
BILLEDY Spice ERMARIEI TERMINAFERPRRINEO0 WTEEFEXRUARIOE, HIHAEIRF U=
9 Spice $E5 (A0 “tran 10n1m” ) , FTHEFEANAFEMEBEEMTH.

R

EE0EI007ARBI00AR & 0030 TE - (FE 17T Spice(7E DUAE,
™

File  Simulation View

> VAV

Run/Stop Simulation  Add Signals ~ Probe Tune  Settings

Signals
Plotl 3§ )
Signal
mm Y(/lowpass) [mag) e

W/ lowpass]) [phasel

Cursors
Signal Frequency  Gain ./ Phase
o Y(/lowpass] [mag) 475794k -19.8901

-1 =
-180°

10kHz 100kH= 1MHz

Tune
] ] ] ] c2 X R2 ¥
Circuit: KiCad schematic @
Reducing trtol to 1 for xspice 'A' devices
Doing analysis at TEMP = 27.000000 and TNOM = 27.008000 200n 2k
Warning: vvl: has no value, DC 0 assumed

Reference value : 1.00000e+00
Mo. of Data Rows : 61 ) ) 100n Ik
Warning - approaching max data size: current size = 5120.113413 MB,

I S0n I 500

Save Save

O0OKEDOJLTERSD

* (#&O-TRODT AN

o HROEMNR, D0EAR )

o (RIDHIEHIG, DHEHED
s (EIESIIXR, EBIIRD
o (ROR0SIZR, SHOFIZRY

o (IEOEMR, DDER)Y

0
X
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o
IS
RELES
PO
ATE0 .csv

R R0

R
BTRD
AIMES......
[RIBOERD

00

0= SPICE W...

0E...

ORI

0ROE

TRO

>

Run/Stop Simulation  Add Signals

Vil
AN

EDNE RO — T 00+,
TSI S 5%,

REFDSIES TR,

SEOO0HO png TH
SHENIIERBURE RO T csv X

XOO0%E,

A YAIDED{THE00
FIF—TO0ELDIEDFIFE S
BORED “EBEITE, §1” I8,

B0 “E000T R, 00" I,
FIA—TO0E, DRERNME BO05K,

17T “@E00iE, WODEDOHE”,

0/)\;&ED00
OR0MOE ADRPAEI0
IO RO,

t000R0BI A0,

(V-

Probe  Tume  Settings

088 T R0RE0R B0 THYER(FRIO00

BT/ L&D
WINES
&0

a0

0&
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S 0= L &00
FIF—TOOELOIEDFIFHES
BIRED “BIFEITE, H0” I,
50”0008, 00« IR,

FI7F “iRO0E, RODENOHE”,



00 &R

FEO0R 06000 AINFEDIRRI00-R I FZ TIME R BENTRIIF REFEI00 00 R MU0 R = TRIE00
FRo

BILfSEA “RE0352000000” SEOGI0RIASRI0ARI0MER B RE X000 HOFIR000 A Al RO E,

O0ERRE :

OOER000RK/0/
B000FTH £ 3E0B0%E00

OFI00RERZ AR FROX 15,

RO Y0 SR ALD

OHEHlE

OB IEHIB0TRERISITEE, BEI00ERISIEMUBASBEIIHES,
(E8%I%&

DEINRIRAHE SR,

EBHNRKE:
o AO00FTFA £ TFSCEROBADEE S S H0Y40
o WOILNEIES

i IE7IE

OTHOBIER R MBS AR —TH00 (R “BIESSIE, (59 FIRIBHIAIE

00 &R

OMER “RI00T R, 00« TEIEKITH. [0EARSIAIREIERTAHIHIREIDRI0RAIRZ N - fR B T4000
BB TREIFH B

0F8 T, B—LEEXR00

o IEAFENBRAITAFI0

o FRONAFERNBIIMITAO0

* EENAFRIBER/\JTHI0

o SBIRIAILLEEMN S TUESTTA0

*  Save FZOIRIED_ LRI TAMEROFEREI00/YTTAH00
o X ZROMODEMRFOBRTTHEFHIRE BIRE00

=T ARFERO0 Spice D7GAEIO0

ipe=}

0088 T EA0R000 BRI T4,
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BO0Z0RKITH, (ETRIFEIAIN00REIINERPMI—T . PROSTANSHOE “RI00TE, 00" EfRFP. R
AEDEEHO T

BITR
BRITER#H T —fAIREFM A RIDAFI0RHES,

EEOIDRIMES, 0T RIFENANI00FREIN08:HRIAE0000
{FROE
". Simulation settings

AC | DC Transfer | Transient | Custom

Number of points:
Start Frequency: Hertz
Stop frequency: Hertz

(] Adjust passive symbol values leg M -> Meg; 100 nF ->100n)

[wA Add Full path For include library directives

&8 Cancel <ok

BODBOERDAIDERINEM IS, 8 T00+k .
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