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Introduction to the KiCad Schematic Editor

OnucaHue

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

¢ Linux
* Apple macOS

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:

¢ [IpoBepKa 3uIEKTPUUECKUX MpaBMJI IpoekTHpoBaHus (ERC) A aBTOMAaTHYeCKOTO O6GHapy»KeHUs
HeBepPHBIX WJIN IIPOIYIIIEeHHBIX COeJUHEeHUH.

® JKCIIOPT U300pakeHUs CXeMbl B paiiiibl pasjmuHbIX popmaToB (Postscript, PDF, HPGL u SVG).

¢ TeHeparTop mepeyHs 3yieMeHTOB (BOM) pasmmyHBIX $OPMATOB C IIOMOIITHI0 BHEIITHUX MHCTPYMEHTOB.

TexHHUYECKHE XapaKTEPUCTUKH

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:

¢ JIpocThle vMepapXuu (KaKIbIU JIMCT UCIIOIb3YeTCs JIUIIL OIUH Pas).
* CJI0’KHBIE HepapXuU (HEKOTOpPhIe JIMCTHI UCII0JIb3YIOTCA 1Ba U 60Jlee pas).

e [Liockue Huepapxmuu (I/IepapXI/I‘IECKI/Ie JIMCTBI HE CBA3aHBbI IBHBIM o6pa30M Ha KOpHEBOM JIKCTE CXeMBbI).



Generic Schematic Editor commands

KOMaHﬂy MOZKHO BbhI3BATh H3:

® OCHOBHOIO MEHIO (B BepXHeU 4acTU 0KHa);

® BepxHeH IIaHe I MHCTPYMEHTOB (0CHOBHBIE KOMaH/bI);

® IIpaBOi IIaHeJIM UHCTPYMEHTOB (BCIIOMOTaTe/IbHble KOMaH/Ibl WX "UHTCTPYMEHTHL");
® JIeBOY ITaHeJX HHCTPYMEHTOB (ITapamMeTPphl 0TOOpasKeHU);

® KHOIIOK MBI (BaKHbBIE OOIIOJIHHUTE/IbHBIE KOMaH,Z[BI). B wactHOCTH, IIpaBasdi KHOIIKa MBI
OTKPBIBA€T KOHTEKCTHOE€ MEHIO [/Iid 3JIEMEHTa II0J KYpCOpoOM (Macrrrab, ceTka Hu KOMaH/IbI
PeaaKTHPOBaHMA 3JIeMEHTOB);

® Function keys ( F1, F2, F3 F4  Insert and | Seace ). 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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KomaH/bI MBIIIIH

OCHOBHBIE KOMAaH/IbI

JleBas1 KHOIIKAa

* 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.

® Long click (click and hold): opens a pop-up menu to clarify the selection.
IIpaBas KHOIIKa

* 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  ctr1 + shift + click.

NOTE On Apple keyboards, use the  cd | keyinstead of | ctr1 |,
left mouse button Select item.
shift  +left mouse button Add item to selection.
ctrl |+ shift +left mouse button Remove item from
selection.
long click Clarify selection from a

pOop-up menu.

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.

I'opsaune KJ1aBUIITH
e The ctrl + F1 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.



The hotkeys described in this manual use the key labels that appear on a standard PC keyboard. On an Apple
keyboard layout, use the  d keyinplace of ctr1 ,and the option keyinplace of At .

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
Cursor Up Up
Cursor Up Fast ctrl |+ Up

Switch to Fast Grid ALt [+ 1
1

Switch to Fast Grid Alt |+ 2
2

Switch to Next N
Grid

Switch to Previous Shift |+ N
Grid

Reset Grid Origin z

Grid Origin s Set the grid origin point

New... ctrl |+ N Create a new document in the editor
Open... ctrl |+ 0 Open existing document

Pan Down Shift + Down

Pan Left shift |+ Left

Pan Right Shift |+ Right

Pan Up shift + Up

Print... ctrl |+ p Print



Action
Reset Local
Coordinates
Save

Save As...

Always Show
Cursor

Switch units

Update PCB from
Schematic...

Center

Zoom to Objects
Zoom to Fit
Zoom In at Cursor

Zoom Out at
Cursor

Refresh
Zoom to Selection

Change Edit
Method

Copy
Cut
Delete
Duplicate
Find

Find and Replace

Find Next
Find Next Marker

Paste

Default
Hotkey

Space

Ctrl

Ctrl

Ctrl

Ctrl

F8

F4

Ctrl

Home

F1

F2

F5

ctrl

Ctrl

ctrl

Ctrl

Del

ctrl

Ctrl

Ctrl

(73

Shift

Shift +

Shift |+

Home

[F3

Space

Alt +

+| F3

Ctrl + V

Description

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

Zoom to Objects
Zoom to Fit
Zoom In at Cursor

Zoom Out at Cursor

Refresh
Zoom to Selection

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



Action

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

Add Hierarchical
Label

Add Junction
Add Label

Add No Connect
Flag

Add Power

Add Text

Add Symbol

Add Bus

Add Lines

Add Wire

Finish Wire or Bus
Unfold from Bus

Autoplace Fields

Default
Hotkey

Ctrl [+]| F1

Ctrl |+,

Ctrl +| Shift +

E

Ctrl [+]| E

Ctrl [+|L

Description

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

Add a hierarchical label

Add ajunction
Add a net label

Add a no-connection flag

Add a power port

Add text

Add a symbol

Add a bus

Add connected graphic lines

Add a wire

Complete drawing at current segment

Break a wire out of a bus

Runs the automatic placement algorithm on the symbol or sheet’s

fields



Action

Mirror Vertically
Properties...
Repeat Last Item

Rotate
Counterclockwise

Drag

Move

Select Connection
Select Node

Leave Sheet

Default
Hotkey

Alt + 4
Alt |+|3

Alt + Back

Description

Flips selected item(s) from top to bottom
Displays item properties dialog
Duplicates the last drawn item

Rotates selected item(s) counter-clockwise

Drags the selected item(s)

Moves the selected item(s)

Select a complete connection

Select a connection item under the cursor

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

® Linux: ~/.config/kicad/6.0/user.hotkeys

e macOS: ~/Library/Preferences/kicad/6.0/user.hotkeys

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

CeTKa

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).

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

The default grid size is 50 mil (0.050") or 1.27 millimeters.

JTO0 Hpe,[[HO‘fITI/ITeJIBHBIIjI PasMep CETKHU /i1 PacCIIOJIO?KEeHNd KOMIIOHEHTOB H IIPOBOJHHMKOB Ha CXeMe, a

TaK>Ke JIJIs1 pa3MelTleHHsI BRIBOZIOB IIPH CO3IaHUU KOMIIOHEHTOB B PeflakTope 6160 TeK KOMIIOHEHTOB.

Wires connect with other wires or pins only if their ends coincide exactly. Therefore it is

NOTE

important to keep symbol pins and wires aligned to the grid. It is recommended to always

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.



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 clicking Align Elements to Grid.

NOTE
Snapping

Schematic elements such as symbols, wires, text, and graphic lines are snapped to the grid when moving,
dragging, and drawing them. Additionally, the wire tool snaps to pins even when grid snapping is disabled.
Both grid and pin snapping can be disabled while moving the mouse by using the modifier keys in the table

below.
NOTE On Apple keyboards, use the | cmd | key instead of | ctr1 |,
Modifier Key Effect
ctrl Disable grid snapping.
Shift Disable snapping wires to pins.

HN3MeHeHHe MacIIITaoa

W3MEeHHTDb MacIIITad MO>KHO C ITOMOIIIBIO:

e [IpaBOM KHOIIKM MBIIIHA: OTKPOeTCcsd KOHTeKCTHOe MeHI0 M3 KOTOPOr0 MO’KHO BBIOPATh HYYKHBIHN
Macrirao.

® 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
© | ctrl + Home : Zoom and center the view to fit all of the objects in the schematic
© ctrl + F5 : Activate the Zoom to Selection tool
¢ KoJieca MbIIIH:
© KoJieco MBIIH: VBEJIUYUTD WIN YMEHBIIIUTH MacIIITad
© Shift+KoJieco mpiim: [TaHOpaMUpoBaHYe BBEPX MM BHU3

© Ctrl+KoJeco MpInm: [ITaHoOpaMHpoBaHUe BJIeBO WK BIIPaBO
Mouse scroll gestures are configurable in the Mouse and Touchpad page of the Preferences dialog.

OToGpakeHHe KOOPAUHAT Kypcopa

The display units are in inches, mils, or millimeters.
B 11paBo# HYDKHeH 4acTH OKHA 0TOOpaykaeTcsl CieyroIasi HHGO pMariys:

e Macmrrad



ABCoJIOTHBIE KOOPHUHATHI Kypcopa
¢ OTHOCHUTeJbHBIE KOOPAWHATHI Kypcopa
¢ The grid size
® The active unit system
¢ The active tool

[[eHTp OTHOCUTEJbHBIX KOOPJUHAT YCTaHABJIMBAETCS C IIOMOIIHI0 KIABUIM IPo6es. C TOMOIIBI0 3TUX
KOOPZAWHAT yZ,00HO U3MepPSITh PACCTOSTHUS MKy IBYMsI TOUKaMU U BEIPaBHUBATh 00HEKTHI.

Z 0,56 ¥13,000 ¥ 3,050 dx 5,650 dy-3,150 dist 6,469 OIOAMEI

OCHOBHOE MEHI0

OCHOBHOEe MEHI0 II03BOJIIET OTKPHIBAaTh M COXPAHATh CXeMbl, HacTpauBaThb IIPOrpamMMy, a Tak’Ke
IIpeI0CTaBJIsIET AOCTYII K CIIPAaBOYHBIM PYKOBO/CTBAM.

|¢'ai?1.n Mpaeka [MpocMoTp FPasmecTWTe HacTpolkw WHCTpyMeHTH  Cnpaeka

BepxHss HaHeJIb HHCTPYMEHTOB

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&ERA&E et O JOR N SAC RO RORCHON =) Y ZodEDEE

3aMeTbTe, UTO B pesKUMe IIpoeKTa (IIpH 3arycKe IIporpaMMbl U3 MeHepKepa ImpoeKkToB KiCad), mepBrie
IIBe KHOITKH HeJIOCTYITHEI, TaK KaK OHH ITpeTHAa3HAYEHFI 711 PA00THI C 0T/ IbHBIMU (ariylaMH.

Create a new schematic (only in standalone mode).
Open a schematic (only in standalone mode).

Save complete schematic project.

Set the schematic-specific options.

Select the sheet size and edit the title block.

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.

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

Refresh screen.

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.

B HGITRESEEY VTV PP->@MO0000Q0¢

Open the Python scripting console.

Hp dBasi IIaHEJIb HHCTPYMEHTOB

JTa I1aHejb COZIEPKUT MHCTPYMEHTHI [IJIA:

° PaBMeH_IEHI/IH KOMIIOHEHTOB, IIPOBOJHUKOB, IITIH, CO e,E[I/IHeHI/II;'I, METOK, TeKCTa U T.II.

11



° COS,Z[aHI/IH HepapXruveCKHUX JIMCTOB U X BEIBOJ 0B

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

F

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.

i

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.

2\ \ I+

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).

<4

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.

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

Ad 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.

o8 &Y

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

T ®
=i

Place a text comment.

Delete clicked items.

T
B Place a bitmap image.

JleBasi naHeJIb HHCTPYMEHTOB

JTa maHeJb IT03B0JIIET HACTPOUTD ITapaMEeTPHI 0TOOpasKeHHST:

12



seee 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.

KoHTeKCTHOe MeHIO U GBICTPOG peaaKTHPOBAHHE
[ITeTI0K TpaBOM KHOIIKU MBIIM OTKPhIBaeT KOHTEKCTHOE MeHI0, KOTOPOe II03BOJIUT:
® l3sMeHHUTH MacuIrad.

* HacTpoUTE CeTKY.

* (Copy/Paste/Delete commands.

e Add Wire/Bus.

° Pe,ZLaKTI/IpOBaTb OCHOBHBI€ ITapaMeTPEI BBI/IEJIEHHOTI'0 3JIEMEHTA.

13



OCHOBHOE MEHIO

MeH1o "®Paia"

@ain | Mpaeka MNpocmoTp PasMmecTWTb

E HoBbli...
EE OTKPLITE...

@ OTKpBITE HEEBHES

- 1
% ¥ OobaBrTh NMCT CXEMBbL...

E MmnopT cxemebl W3 gpyroi CAMP...

é CoxpaHnTk

é COXpaHWTL TEKYLLWA AUCT

é COXpPaHWTL TEKYLUWIA NUCT KaK...

@ MapaMeTphl CTPaHWLEL. ..

@ MevyaTk...
ﬁ HYepTUTh...

S5 YepTuTh B Gydep obimMeHa

3aKpLITh

HacTpoi

Ctrl+L

Ctrl+5

Ctrl+Q
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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.
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Menro "HacTpourku"
HacTtpoikn | MHcTpymeHTel CnpaBka

l‘ﬂ?ﬂ MeHenxep BMBAWOTEK KOMNOHEHTOB...

E HacTpouTs nyTw...

OBwwre HacTpoKK

‘g YCTaHOBUTE A3bIK 4

ﬁ MapaMeTpbl MKOHOK b

{E COXpaHWTb HAcTPOWRKK. ..

{ﬁ 3arpy3nTe HACTPOWKM...

¥
ﬁ JKCMOPT FOPAYMX KNaBMLL...

e
o VIMMOPT ropA4Mx KNaBNLL...

Configure Paths... Set the default search paths.

Manage Symbol Library Add/remove symbol libraries.
Tables...

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

Set Language Select interface language.

16



MeHe/pKep 0U0/IMOTeK KOMIIOHEHTOB

Tabnuus BubnuoTek
Tabnuuel GubnuoTek

Tabnuua: /home/baranovskiykonstantin/.config/kicad/sym-lib-table

WMcnonk3oBathk YHHUKaNbHOE UMA MyTs bubnuoTEKK Tun nnaruvxa |Ma
2 & adc-dac ${KICAD SYMBOL DIR}/adc-dac.lib Legacy
3 & Altera ${KICAD_SYMBOL_DIR}/Altera.lib Legacy
a & analog_devices £{KICAD SYMBOL_DIR}/analog_devices.lib Legacy
5 |& analog_switches ${KICAD SYMBOL_DIR}/analog_switches.lib Legacy
6 |B atmel ${KICAD SYMBOL_DIR}/atmel.lib Legacy
7 & audio ${KICAD_SYMBOL_DIR}/audio.lib Legacy
8 & Battery_Management ${KICAD_SYMBOL_DIR}/Battery_Management.lib Legacy
9 | bbd ${KICAD_SYMBOL DIR}/bbd.lib Legacy
10 | Bosch ${KICAD SYMBOL DIR}/Bosch.lib Legacy
11 & brooktre ${KICAD _SYMBOL_DIR}/brooktre.lib Legacy
12 | Connector ${KICAD SYMBOL DIR}/Connector.lib Legacy
13 & contrib ${KICAD SYMBOL_DIR}/contrib.lib Legacy
14 |& cypress ${KICAD_SYMBOL_DIR}/cypress.lib Legacy
15 |& dec-dc ${KICAD SYMBOL DIR}/dc-dc.lib Legacy
16 | & device ${KICAD SYMBOL_DIR}/device.lib Legacy
17 | & digital-audio ${KICAD _SYMBOL_DIR}/digital-audio.lib Legacy
18 | B4 Diode ${KICAD SYMBOL DIR}/Diode.lib Legacy

L‘ rnobancHbie GuBnuoTekn | BMBNUOTEKM NpoekTa

MpocMmoTp BUbaWoTeK... | | OobaBuTe BubnuoTteky | | YoanuTe BubnuoTeky | | COBWHYTE BBepx | | COBWHYTb BHW3

3Ha4YeHnA NoOACTAaHOBOK

MNepeMeHHBIE OKPYXEeHHA

1 |[KICAD_SYMBOL_DIR
KIPRIMOD

MyTk cermenTa

fhome/baranovskiykonstantin/commen/kicad/kicad-symbols

fhome/baranovskiykonstantin/common/projects/lamp_ballast

Dok

x OTMEeHNTE

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

I''1o0anbHbIE OMOJITHOTeKH

Libraries listed in the Global Library table are available to every project. They are saved in the sym-1ib-
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

Bu6/IMoTeKHu IpoeKTa

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.

17



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

Jlo6baBIeHHE HOBOI OMO/IMOTEKH

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).

VaajieHue 0U0/JINOTEKH

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

HacTpoiika 6u6/1M0TeK

Kaxxnas CTpOKa B Ta6JII/II_Ie COIEeP>KUT HECKOJIBKO I10JIeM, OITHUCHIBAIOIITX 6PI6JII/IOTEKYI

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
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r

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

Field Name Templates

Reset Common to Defaults

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
100 2
Icon scale: _—  —————— (] Automatic Maximumbackups tolkee:
50 275 Maximum backups per day: 5
Apply icon scaling to fonts Minimum time between backups: | 5
(This workaround will improve some GTK HIDPI font scaling issues.)
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

I‘opaqne KJIaBHIITHU

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
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Hosasa ropsdg4dasd KilaBHIIIA BLI6I/IpaeTCH IBOWHBIM IIIEJTUKOM IIO CTpoOKe C KOMaHIOU I qepes
KOHTEKCTHO€ MEHIO:

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

[NapareTpel pegakTopa

OTobpaxeHune | PegakTupoBave | ¥Ynpasnedue | Leeta | Mons no ymondaHuwo

LWar ceTku: 50,0 < | MmN
ToNWWHS WKHBI: 36 - | Mmun
TonWKWH NAHKIA: 12 - | mun
WHoeke obo3HaYeHna YacTu: A s
100

MacwTab mkoHok: —— %

50 275

& AeTo

[BF NokazaTte ceTky

B OrpaHn4WTL WKMHLI M NPOBOAHWKN B OPTOMOHANEHOW OPUEHTALMIA
MoKa3aTh CKPLITHIE BEIBOKI
[BF MokasaTe rpaHKubl CTPaHMLUE

Mpepn.npocMoTp Nocaf.MecTa Npy Belbope KomnoHeHTa (B paspaboTke)

% OTMEHWUTH | @gl( |
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ITar ceTku Br160op I11ara CeTKH.

PexoMmenpyeTcs paboTaTh C HOPMaJIbHBIM IIaTOM CEeTKH
(0.050 groiimMoB mH 1,27 MM). MeHBIIIUM ITAT UCII0JIb3YeTCs
IIPH CO3LaHUH KOMIIOHEHTOB.

ToJuHa ITUHEL PasMmep 11epa st UepueHUs I H.

TOJIH_II/IHa JIUJINHA Pa3Mep IIepa aJd 4yepueHust 00BEKTOB, KO TOPbI€ HE UMEIOT
ClienqraJIbHBIX HACTPOEK TOJIIITUHEIL.

HUHeKkc 0603HaYeHUS YaCTH Tun cydpdukca 119 KOMIIOHEHTOB, COCTOSIIINUX U3
HecKoJsbKUX vacreli (U1A, UL.A, Ul-1,u T.1.)

Macmrab UKOHOK HacTpolika pasMepa UKOHOK IIaHeJIH UHCTPYMEHTOB.

IToxasaThk CeTKy [TapameTp 0TOOpa>keHUSI CETKH.

OrpaHUYUTH IIUHLI U IPOBOJHUKU B Ec/ii 0TMeueHO, ITMHBI U IIPOBOJHUKU IIPOKJIALBIBA0TCI

OPTOTOHAJIBLHOU OPHUEHTAIlUU TOJILKO T'OPHU30HTAJIbHO UJIM BePTUKAJIBLHO. B IPOTUBHOM
cry4dae, IIMHBI ¥ IIPOBOAHUKY IIPOKJIAABIBAIOTCA IO,
JIIOOBIM YIJIOM.

IToxasaThb CKPBITHIE BHIBO/IBI [ToxasaTb HeBUAUMEIe (CKpblmble) BEIBOBI, KaK 00BIYHO,

BBIBOJBI IIMTaHHUA.

[Toka3aTh TPAHHUITBI CTPAHHUITEI Ecyii 0TMeUeHO, Ha 9KpaHe OyyT [T0Ka3aHbl TPaHUITBI JIUCTA.
[Ipea.IpoCMOTP II0CAI.MECTA ITPH OToGparkaTh ITaHeJ b IPeIBAPUTETHLHOTO IIPOCMOTPA
BBIGOpE KOMIIOHEHTA II0Ca/[0YHOT0 MeCTa C BO3MO>KHOCTh BBIGOPA B THAJIOTE

Io6aBJ/IeHHSI KOMIIOHEHTA.

IIpuMeuyaHue: MOTYT BO3SHUKATh 3a/I€PKKH, UCIIOTb3yHTe
Ha CBOE yCMOTpeHIUe.
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Editing Options

MNapaMeTpel pPEQakTOpa CHEM

OTobpaxeHve | PefakTWpoBaHWe | YnpaeneHue

EOVMHWULEI N3MEPEHKS:

FopW3. War NoBTOPEHNA 3NeMEHTOB:
BepT. War NOBTOPEHKUA 3NeMeHToB:
MHKpPEMEHT MOBTOPEHMA METOK:
Pasmep TEKCTa MO YMOMYaHMI:

WMHTepean BpeMeH aBTOCOXpPaHEHWUA

[Bf AsTOMaTM4YeCKW pasMecTMTL MOAA KOMMOHEHTOB
[&F PazpewunTe NpW aBTOPA3MELLEHUM MONA W3MEHATL BLIDABHUBAHWE

Bcerfa BoipaBHMBaTL aBTOPa3MELLBHHBIE MOMA No ceTKe 30 mMun

LigeTa | Mona no yMmon4adHuw0
OHAMBI =
0 - | Min
100 - | Min
1 =
50 S| mun
0 £ | manyT

% OTMEHWUTL | QQK |

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

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  1insert  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
anumber, 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.
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IIBeTa

IIBeTOBasg cxeMa [Jid pasHbIX IpaduUyecKHUx 3j1eMeHTOB. /lyid BbIOOpa HOBOTO IIBeTa KaKOIO-HHUOYZb
aJIeMeHTa II[EJIKHUTe JIeBOM KHOIIKOM MBIIIH I10 KHOIIKe C 00pasIjoM TeKYIIero I{BeTa.

[lapareTpel pegakToOpa

OTobpaxeHune | PefakTupoBaHwe | ¥npasneHue || LBeTa | Mons no ymondaHuwo

Obwmue KoMnoHeHT Nucr Pa3Hoe

Il | [TpoBOAHWEK | KoHTyp | NucTt I | lMpepynpexaeHne ERC
M| WwHa —_ | 3anuBka doHa I | Ums chaitna nucTa Il Owwbka ERC

Il CoegnHEHWE Il | BuiBog | WimA nucTa Bl CeTka

| MeTka Il | Homep BhiBoda Il | MeTka n1cTa Il | MonceeyeHHkIR

Il nobankHan MeTka Il | MA BuiBOOa Il | Vepapx.MeTKa LgeT dowa

| MMA uenwn | Obo3HavyeHWe ]

Il | 3aMeTKK Il | 3Ha4eHWe

Il  Cumeon "He nogknodeHo” |l MonA

% OTMEHWUTH | @gx |

o 1o YMOJIYaHHIO

Orpe/iesieHye JOIIOJTHUTEIbHBIX 110/Ib30BaTeIbCKUX I10JIeH U UX 3HaYeHUH, KOTOphIe OYAYT 106aBIeHbI
IIPY pasMellleHUH HOBBIX KOMIIOHEHTOB.

[lapareTpel pegakToOpa

OTobpaxeHue | PepakTupoBaHue | Ynpaenedwe | Leeta | Mona no yMmondaHWo

WNmA JHaYeHHe No YMONYaHUI | BUpUMEIA OoBaenTh

1 Mpon3sofMTens

YoanuTe

% OTMEeHWTEL | ﬁ
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MeHro "CnpaBka"

IIpeocTaBisieT [OCTYII K JaHHOMY JOKYMEHTY CIIPaBKH U JIeTaJbHOMY PYKOBOJCTBY II0JIb30BaTeJs
KiCad.

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.

24



BepxHssA maHe/Ib HHCTPYMEHTOB

HacTpoiKu CTpaHUIbI

The Sheet Settings icon (ID ) allows you to define the sheet size and the contents of the title block.

HacTpoldku cTpaHuupl

et MapameTphl WTaMna
Faamep: Hucno nmcToe: 1 Homep cTpaHuue: 1
A3 297x4Z20MM - | flaTa cosfaHnA
|Sun 22 Mar 2015 ==<=| |11.09.2016 | v | [ | ZKenopT B Apyrve JWCTEl
OpreHTaLna: e
NangwadT = MNameHeHWe M
— |2EI | | SKcnopT B OpYrUe N1 Tkl
Monk20BaTENECKWEA pazMep: HaumMeHoeaHuMe:
BeicoTa: LupuHa: |UNI‘-.-‘ERSAL INTERFACE | | SKcnopT B OpYrUe N1 Tkl
OpradHuzaynsa:
MpocMoTp 'KICAD | [] 3KkcnopT B apyrue aucTl
HeunManeHeIl Homep:
|Comment 1 | [] 2kenopT B Apyrye aucThl
PazpaboTan:
|Comment 2 | | 3KcnopT B ApyrUe NUcThl
MNpoeepnn:
|Comment 3 | | ZkcnopT B ApYrUE AMCTHI
¥Teepgwnn:
% |Comment 4 | | BkenopT B ApYrUe AMCTEI

Dalin onUcaHWA pasMeTKW IMCTa
| | Obzop

x OTMEHWTE Q‘EQK

HyMepariys JIMCTOB BBIIIOJIHSETCI aBTOMAaTHYeCKH. MOKHO BCTaBUTH CETOJHAIIHIOI NaTy C IIOMOILBIO
KHOIIKH CO CTpeJIKaMH CIIpaBa oT "/laThl co3maHus . [laTa aBToOMaTHUeCKH He 0OHOBJIIETCS.

HHCTPYMEHT IOHUCKAa

The Find icon ( /@)) can be used to access the search tool.
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HaldTu

Hal T [C?| | QﬂEﬁTH |

B Toneko Lenoce cnoeo 3aKpeITh

C y4eTOM pervcTpa

[ VckaTe B 0BpaTHOM NopAgke
cKaTk BO BCEX MONAX KOMMOHEHTA

VMckaTk BO BCEX MMEHEK 1 HOMEpEX BLIBOD 4,08
VCKaTe TONBKO Ha TEKYLWEM NCTe

He mepeMellaTe KYpCop K HANLEHHOMY 3NeMEHTY

BBITIOJIHUTE ITIOUCK MOYKHO 110 0603HaUeHUSIM, 3HaUEHUSIM U TeKCTOBBIM II0JIIM Ha TEeKYIIeM JIMCTe WU
’Ke II0 BCeW HepapXWH JIMUCTOB. Kak TOJBLKO COBIIajleHHe OyleT HaMIeHO, Kypcop IIePeMecTHTHCI K
HalJleHHOMY 3JIeMeHTY B COOTBETCTBYIOITIEM JIKCTE.

HNHCTpyMeHT GOopMHUPOBaAHUA CIIHMCKA LleIein

The Netlist icon (32 ) opens the netlist generation tool.
ITOT UHCTPYMEHT CO37aéT aiij, B KOTOPOM OIIHCHIBAIOTCS BCe COeMHEHHUS BO BCed nepapXuU JIUCTOB.

B c10>KHBIX cxeMax (CoZeprKallyiX HeCKOJIBKO JIFCTOB) JIF00asd JIOKaJlbHasd MeTKa BUAHA TOJIBKO BHYTPH
TOTO JIMCTa, Ha KOTOPOM OHa pacrioJioykeHa. Harmprmep: MeTka ABB c jicra Ne3 He coejMHeHa C METKOM
ABB w3 smcra Ne5 (ecii OHUM He COeJTHeHBI HaMePEHO APYTHM CII0C060M). ITO CBSI3aHO C T€M, UTO BHYTPH
KaKIOM JIOKAJIbHOM METKH COZEePKUTCA II0JIHOe UM JIUCTA, K KOTOPOMY OHa OTHOCHUTCHL.

Even though there is no text length limit for labels in KiCad, please take into account that

NOTE . . .
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.
NOTE It is not a limitation of KiCad, but of many netlist formats, which often assume that a label
has no spaces.
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Cnucok yened

Pcbnew | OrcadPCB2 | CadStar | Spice
ChopMUpoBaTE

MapameTpel:

%OIMEHMTh
B Dopmat no ymonyaHuo

OoBaBrTe NnaruH

Micnone30B8aTe MMEHE LUENEA MO YMON4aHWKD

@3RN CNUCKa Lenei:
interf_u.net

[TapameTpsr:

dopMaT 110 YMOTIAHHUIO VcTaHOBHUTE 0TMETKY, YTOGBI BEIOpaTh popMmat Pchnew B
KauecTBe popmaTa I10 YMOJIUAHHUIO.

MO>KHO HCII0IL30BaTh U APyTHe popMaThI:

® QOrcad PCB2
e (CadStar

® Spice (CHMyJIATOPEI)

MO0>KHO HCIT0JIb30BaTh MPOUKe MHCTPYMEHTHI JIJIS1 CO3/IaHMsI CITMCKOB Tellel B IPyTUX popMaTax (jaee
OyzeT II0Ka3aHo KakK 3TOo cIesaTh Ha rmpuMepe PadsPch).

BoJmbIrte HHGOPMAIIFH MO>KHO ITOJTyYUTE B pasfesie Co3laHue CIIMCKa [IeTTe.

HHCTPYMEHT 0003HAYEHH S 3JIEMEHTOB

The icon % launches the annotation tool. This tool assigns references to components.

K gacTssM cocTaBHBIX KOMIIOHEHTOB (TakuXxX Kak 7400 TTJI, coCcTOSIIITUX U3 4-X YacTel), TakoKe, 1,006aBsIeTCsI
cyddukc (B crygae ¢ 7400 TTJI ¢ o603HaueHHeM DD3, yactu 6yayT o603HaueHHI Kak DD3.1, DD3.2, DD3.3 u
DD3.4).

Mo>XKHO OOGHOBHUTHL 0003HAUYeHUSI BCeX KOMIIOHEHTOB HJIM >Ke TOJbKO HOBBIX, T.e. TeX UTO eIlE He
0003HaUEHBI.
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QbozHa4YuTE

ObD3IHAYMTE

® Mo scel cxeme

ToOMNBKD TEKYLLWA MACT

® CoxpanuTs cylecTeyrowme obosHaqYeHa
CBpocKTh CyWwec TeYoWWe obo3HaveHnA

CE"FJDCI.-’ITh, HO HE MEHATE aHHOTWMPOBaHHBIE HaCTKW KOMMNOHEHTOE

Mopapok obo3Ha4YeHMA
@® CopTupoBKa KOMMOHEHTOB MO X-KoOpAWHaTE m
CopTUPOBKE KOMMOHEHTOB MO Y-KoOp OUHETE 'E_f
Boibop BEapuaHTa 0bo3HavYeHWi
Mcnonb20BaTh MEPELIA CBODOOHEIA HOMED Ha CXeme
Ha4aTe ¢ HoMep nucTa*100 1 MCNoNb30BaTE NepELlA cBoBOOHLIR HoMEp

® Ha4aTb c Homep NMcTa*1000 W MCMOAL30BaTEL NepBLId cBoboaHLIR Homep

NMuanor

He 3aKpEIBATh OKHOD

[&f Bcerpa cnpallvBaTe NOOTBEpM OEHWE

33KpPLITE OYUCTUTE oboadadeHna | | OBOSHAYUMTE KOMOOHEHTE
0003HAYHTDH
ITo Bceii cxeme 0003HAYHTHh KOMIIOHEHTHI Ha BCeX JINCTaX (o
YMOJIYaHHI0).
TOJBKO TEKYIITUH JIUCT 0603HaYUTH KOMIIOHEHTHI TOJILKO Ha TEKYIIIEM JIUCTE(3TOT

BapuaHT UCII0JIb3yeTcsd TOJIbKO B KpalHUX CIyJasX,
Hanpumep, YToObI OIIpeJleJTUTh KOJTUYECTBO PE3UCTOPOB Ha

TEeKYIIeM JIUCTE).
COXpaHUTD CYIIeCTBYIOIIE BynyT 0603HaueHbI TOJILKO HOBbIE KOMIIOHEHTHI (110
0603HauYeHUS YMOJIYaHHUIO).
COpOCUTE CYIIIeCTBYIOIIHE Bce KOMITOHEHTHI Oy YT 3aHOBO 0003HAYeHHI (3STOT BapUaHT
0603HaUeHUS 6yZmeT I10JIe3HBIM ITPU HAJIUUUU KOMIIOHEHTOB C

OJHMHAaKOBBIMH O 603HAYEeHUSIMHU).

C6pocuTh, HO He MeHATh [Too6eH IIpebIAyIleMy IIYHKTY, HO COXpaHsAeT CyGOUKChI
AQHHOTHUPOBAaHHEBIE YaCTH BCEeX COCTaBHBIX KOMIIOHEeHTOB (Tuira DD2.1, DD2.2) 6e3
KOMIIOHEHTOB HU3MeHeHUuH.
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ITopsigok 0603HaYeHHs

BrI60p TTOpsIKa, B KOTOPOM OyIyT 0603HaYeHbI KOMITOHEHTHI (TOPU30HTAIHLHO WX BEPTUKAIBLHO).
Br100p BapuaHTa 0003HaYE€HUI

BrI60p Heob6xoaMMOT0 popMara II03UITMOHHBIX 0003HAUYeHUN.

WHCTPYMEHT IPOBEPKH 3JIEKTPUUECKHX MPaBUJI IPOEKTHPOBaHUSA

The icon 51_9 launches the electrical rules check (ERC) tool.

JTOT HWHCTPYMEHT BBIIIOJHIET NIPOBEPKY IIPaBMJI HPOEKTUPOBAHUSI U II03BOJIIET OIPeeInuTh
OTCYTCTBYIOIIHE UM HEBEPHBIE COETHHEHMUSI.

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.

AnaI0roBoe OKHO IPOBEPKH 3JIEKTPHMUECKHUX IIPaBIJI IPOEKTUP OBAHMSA

MNpoBepka anekTpu4eckux npabun

ERC | MapameTpwl

OTueT ERC: S
Bcero: 1

MpegynpesxgeHuna:| 1

OwmbBK: 0

Co3zpaTe hain ERC oT4eTa

Cnucok owwnbok:

Tun owmnbkni4): Kondnukr MeXNY BLIBONAMMA. CepbLe3HOCTE: npenynpexneHne

+ @ (256,54 MM,83,82 mm): Boigog B12 (deyHanpaenedHblin) koMnoHeHdTa U9 coeguHeH
c

e @ (72,39 MM,237,49 mM): Boieog 1 (Beixog NuTaHWa) koMnoHenTa #FPWRO7 (uene 41).

¥0anuTe MapKepkl BeINONHWTE JaKpLTE

B 11aI0TOBOM OKHE CO/IEPIKUTCS CIeTYIOIIAs HHPOPMAITHS:

¢ (OIee KOJIMYECTBO OIIMOOK U IIpeyIIpesKIeHUH.

e KoJIUecTBO OIIHOOK.
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KoJmuecTBO IIpeyIIpesk e HUH.

ITapameTpsr:
Cosmath ¢aria ERC oTueTa Eciy oTMeueHo, 6yZeT co3maH Gpaii co CIIMCKOM Hal/IeHHBIX
OIIMOOK U IIpefyIIpexXeHUH.
KomaHbI:
VaoanuTe MapKephl VaanuTh Bce MapKephl OITNO0K/IIpeaynpexxneHuit ERC.
BEITIOJTHUTH HadgaTh IpoBepKy IIpaBUJI IPOEKTUPOBaHUS.
3aKpBITh 3aKpHITh JHATIOTOBOE OKHO.

* JIpu BBHIOOpPE KAKOTO-HUOYAhL COOOINeHUS 00 OIMMOKe, KYpCcOp HepeMeCTUTHCI K COOTBETCTBYIOIIEH
MeTKe Ha CxeMe.

HacTpoiKa 3JIeKTPHYEeCKHX IMpaBIWI IPOEeKTHP OBaHUSI

MpoBepka anekTpudecku: npabun

ERC | NapameTphl

MHUUWMANWM3IWMPOBATE MO YMOMYaHKH

Bxopg

Bxog.......... .
Brixon,
Buixom......... . E .
[eyHanpaBneHHEIN
NEyHanpaBneHHEIRA.. . . . T
TpexcTabWneHBIA...... . . .
MaccrBeHLIA
U N r—
He cnpegeneHo.... W\ Wl W\ W\ W\ W\ T
W H W .
. . . L"‘JM Bul¥og MATaHWA
swornras.. ||| W B H| W H| B v
M‘ﬂ LWJ OTKPLITEIN KOMNekTop
OTKPBITEIA KONNEKTOR..... . E . . . E . OTKpLITHIA 3MATTED
orepurruin sunrrep..... | [l [ 3 CJI JE N N e—
He coepueHo..... ENENENEYENENENENENENE

MaccHUBeHLIA........

Bxopo NUTaHWA....

Ha ston BKJIaIKE MOKHO YCTAaHOBUTH IIpaBHJIa COEQHWHEHIMA BBIBOIOOB. ,[LOCTYTIHBI TpHU BapHWaHTa 1JI1
Ka’X0ro IrapaMeTpa:
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Be3 0160k MJIH IIpeyIIpeskteHuH
* QOpPMHUPOBATH IIPEAYIIPEKIEHHE

* QOopMHPOBATH OLIUOKY

KayKmbIit a/leMeHT MaTPUITHl MOYKHO Pe/laKTUPOBAThH C IIOMOIITHI0 MBIIITH.

ITapameTpsl:
TecTHpOBaTh OTUHAKOBEIE METKH Coo0IIaTh 0 HAJIMYUU METOK, KOTOPbIe O TINYAI0TCs JIUIIh
peructpom O6yKB (HaripuMmep: MeTKa, MeTka, MeTkA).] UmeHa
IeIlel 9yBCTBUTEIbHBI K PETUCTPY, CIeJ0BaTeJIbHO,
YKasbIBalOT Ha pa3HbIe [[eIlN.
TecTupoBaTh €UHCTBEHHOCTh Coo6maTh 0 mI06aabHBIX METKAaX, KOTOPhIe BCTPEYar0TCs
mI06aJIbHBIX METOK JIUIITG O WH pa3, 06pa3yd JacTh 1ernu. OObI9HO TpebyeTcs Kak
MUHUMYM [[BE MeTKU JJIs CO3aHUs [IeH.
KomaH/1bI:
VHUIMaIU3UpoBaTh 110 YMOJUYaHUI0 BoccTaHOBUTH Havya/IbHOE 3HAUEHHUE.

HHCTpyMeHT OpMHPOBAHHUS IePEeUHS IJIEMEHTOB

The icon E& launches the bill of materials (BOM) generator. This tool generates a file listing the

components and/or hierarchical connections (global labels).
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[Nepe4eHe anereHTObR

inaruis ChopMWUpOBaTE

bom_with_title block 2 csv PR
33KPLITE
Cnpaeka

‘ OobaenTe NAECKMH

¥0anuTe OAarKH
KmanA:
|bc:m_with_title_blc:ck_z_cs'ur | MpaBuTh (ain NnaruHa

K.omMaHOa:
|x5ltproc -0 "%e0" "fusn’libfkicadfpIuginsfbom_with_title_block_:|

WHdropmauwa nnarvHa:

EESCHEMA BOM plugin. Creates BOM CSV files from the
project net file.
Based on Stefan Helmert bom2cswv.xsl

Mote:
The project infomation (i.e title, company and
revision) is taken from and the root sheet.

Arthur:
Ronald Sousa HashDefineElectronics.com

Usage:
on Windows:
xsltproc -o "%0.csv" "C:\Program Files (xB6)\KiCad
\bintpluginstbom2 cswv.xsl™ "%l
on Linux:

velthrae o "0A0 rewu™ faerilae alilibilic adimhonined

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.

Jl1d cocTaB/IeHUA IIepeydHd 3JIeMEHTOB MO’KHO HCII0JIb30BAaTh CJIG,I[YIOH.IHIZ H360p II0JIeH:

* 3HaueHWUe - YHUKaJIbHOe UM /11 K&K 0TO 3JIeMeHTa.

® TlocafouHOE MECTO - BBE[[eHHOE BPYYHYI0 UJIK UMIIOPTUPOBAHO (CM. HIDKE).
¢ [losel - HasBaHUeE IIPOU3BOSUTEJIS.

¢ [loJie2 - KOJ 110 KaTaJI0Ty IIPOU3BO/IUTEJIS.

¢ [loJjie3 - Ko[ 110 KaTajI0Iy IIOCTABIIIMKA.

Hampumep:
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CBoldcTBa KoMnoHEHTa

KoMnoHeHT Moma

e FopW3. BEIPEBHUBAHWE BepT. BHIpaBHWBaHNE
Wma 3Ha4eHne e Bru3
OBo3Ha4eHne EHT| EHT

Opwiesraums (*) ObosHavenve | ® Uerrp ® U

® o 3HaveHne 8MHz Brpago Boepx
Mocag.mecTo discret:HC-18UH
+90 [oKyMeHTaUnA
180 BugumocTe CTunk:
90 & Nokaszats @ HopmansHo
Kypcue

3epKansHo MoBepHy T )

@ HopmankHo MNony*upHLBIA
OTpaeHme — Mony#UpHLIA Kypcue
OTpanxerne | 1Ma nona:

3Ha4yeHWe nond
MIMA KOMMOHEHTa X1
CRYSTAL
TecT Bribop
Pasmep| 1778 [ vama
BpemeHHasn MeTka RobasuTs none
32307ECO Moz.X 0,000 [ 1am
Moz.Y |5,080 [ vama
CBpocKTh YCTaHOBKK
xO'_rMeHMTh @QK

B omepanioHHBIX cucTeMax MS Windows 1rasioroBoe OKHO GOpMHPOBaHU IIepeyuHs 3eMeHTOB (BOM)
HMeeT [OIIOJIHUTEeIbHBIN IapaMeTp (Ha M3006paskeHUH yKasaH KpPacHOM CTPesIKO), KOTOPBIX yIIpaBJIgeT
oTOOpakeHHeM OKHA BHEIIHEIO IIPMJIOKeHWd. II0 yMOJI4aHWIo, IIPUJIO’KeHMe, KOTOpOe TeHepupyeT
IlepeyeHb 3JIEMEHTOB, BBIIIOJIHAETCI CO CKPBITBIM OKHOM, a BBIBOJ, IIepeHallpaBJigeTcd B II0JIe
Hn@popmayus naazuHa. YTo6bI YBUETH OKHO BBIIIOJIHAIOIIET0C IIPUJIOYKeHUs, He00X0 MO YCTaHOBUTD
OTMeTKy BO3Jle YKasaHHOIO IlapaMeTpa. IJTO MOJKeT II0Tpe60BaThbCd [JId IJIaTMHOB, KMEIOIIHX
rpa¢puuecKkuil HHTEpderic.
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x4

MnarkHsl | ChopMiposaTs I
bom2csy

SaKpeITE |

Cnpaeka |

LoBaBuTh NnaruH

¥aanuTe nnarkH

Mma:
I bomZcsw

MpaerTe halin nnaruHa |

KomMaHaa:

I usltproc -0 "%0" "C:'\Program Files\iCadYib\pluginsibom 2csy, xsl™ "36l”

¥ MokazaTe okHo KoHConM B —
MHOPMELYA NnaruHa;

Generate a Tab delimited list (csv file type).

One component per line

Fields are

Ref, Value, Footprint, Datasheet, Fields, Field4, price

Command line
wsltproc -0 "3%0. csv” "pathToFile bom2csy, xsl™ *3%6I"

4,

o

HWHCTPYMEHT peJaKTHPOBaHUS HoJIei

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

Tabnuua koMnoHeHTol - 63 komnodenTolb B 38 rpunnax
flapameTpL OBo3Ha4eHue
[& |rpynnupoBaTe KOMMOHEHTHI co
MeperpynnyMpoBaTs KOMMOHEHTHI JF1
= D2 D3 D4 D5 D6 D7 D11
Mona D12
Mone Mokasate Coptwp » R12 R13 R14 R21
OBo3sHadveHne & [} * R9 R19 R20
3HaqeHne & [ B Q203
Mocag.mecTo | & [ RV1
DokymeHTauna & [ R18
OnucaHne %} [} D10
KonwyecTeo & [¥] R10
Champ4 = (%] c4
Package %] & u4
R16
R15
Cc5
c3

11

3HaveHune
220nF
JUMPER
BAT43
YELLOW-LED
470

2.2K
BC3207

1K

220
SCHOTTKY
5,1K

0

LT1373
62K

6.2K

10nF

22uF/23V
27uH

Mocap.mecTo
Capacitor_THT:C_Disc_D5.1mm_W3.2
connect:GS2

Diode THT:D_DO-35_S0D27_P7.62mr
footprints:LED_D5.0mm
Resistor_THT:R_Axial_DINO207_L6.3m
Resistor_THT:R_Axial DIN0OZ07_L6.3m
footprints:TO-92_BC237_307
footprints:RV2X4
Resistor_THT:R_Axial_DIN0Z07_L6.3m
Diode THT:D_DO-35_SOD27_P12.70m
Resistor_THT:R_Axial_DINO207_L&.3m
Capacitor_THT:C_Disc_D5.1mm_W3.2
Package DIP:DIP-8 W7.62mm_LongP
Resistor_THT:R_Axial_DINO207_L&.3m
Resistor_THT:R_Axial_DINO207_L&.3m
Capacitor THT:C_Disc_D5.1mm_W3.2

Capacitors THT:C Axial L12.0mm_D6
fantnrintz:-INDLICTOR W

33KpLITh
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ITocsie U3aMeHeHUs 3HAUYEeHUH I10JIeU, UX He0OXO0UMO COXPaHUTh HayKaTHUeM KHOIIKU 'TIprUMeHUTh' WUiInu
OTMEHUTH HaKaTHeM KHOIIKH 'OTMEeHUTH'.

ITpréMBI GBICTPOro 3al0IHEHU IT0JIer

J1s1 TabIHIT UMeeTCs HeCKOIbKO CIIeITHaTbHBIX IIPHUEMOB KOITMPOBAHUS-BCTaBKU. OHHU OYAYT I10JI€3HBI
IIpY BBO/Ie OMHAKOBBIX 3HaUeHUH B I10JI51 HECKOJIbKUX KOMIIOHEHTOB OZJHOBPEMEHHO.

ITU IPUEMBI II0Ka3aHbl HIDKeE.

KonupoBanwue (Ctrl+C) BrifesneHue BcraBka (Ctrl+V)

abc abc

NOTE JlaHHBIe METO/TBI TAKXKE JIOCTYITHBI U B TAOJIUITAX APYTHUX JUATOTOBBIX OKOH.
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WHCTPYMEHT HMIIOPTA 3HAYEHU I IOCaJ0YHBIX MECT

AocTynn

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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MeHem xKep 0M0/IMOTEK KOMIIOHEHTOB

Bu6/IMOTeKM KOMIIOHEHTOB COZiepKaT HabOpPhl KOMIIOHEHTOB, HCIIOJIb3yeMble IIPU CO3TMAHUU CXEM.
Kasknblli KOMIIOHEHT CXeMbl OJHO3HAa4YHO 0003HAueH II0JIHBIM HauMeHOBaHHeM, KOTOpOe COCTOUT U3
YHUKaQJILHOTO UMeHU OMO/IM0TEeKY U Ha3BaHU KOMITOHeHTa. Haripumep Audio:AD1853.

Tab6mma 616/ IM0TEK KOMIIOHEHTOB

Tabsmita 6MOIMOTEK KOMIIOHEHTOB COJIEPIKUT IlepedeHb BceX (ailyioB 6HMOJIMOTEK, 0 KOTOPBIX OJDKEH
3HaTh KiCad. Tabsmiia 6MO/IMOTEK KOMIIOHEHTOB CTPOMTCI Ha OCHOBe Qaiia miobaabHOU (06Imeit)
TabIUIIbI GUGINOTEK U Qariyia TaGIUITEI MO0 TEK IIPOEKTA.

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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Tabnuup BubnuoTer cHerel
Tabnuikb BubnnoTex

Tabnuua: /home/baranovskiykonstantin/.config/kicad/sym-lib-table

WMcnonk3oBathk YHHUKaNbHOE UMA MyTs bubnuoTEKK Tun nnaruvxa |Ma
2 & adc-dac ${KICAD SYMBOL DIR}/adc-dac.lib Legacy
3 & Altera ${KICAD SYMBOL_DIR}/Altera.lib Legacy
4 & analog devices £{KICAD SYMBOL DIR}/analog_devices.lib Legacy
s |& analog_switches ${KICAD SYMBOL_DIR}/analog_switches.lib Legacy
6 & atmel ${KICAD SYMBOL_DIR}/atmel.lib Legacy
7 |& audio ${KICAD SYMBOL_DIR}/audio.lib Legacy
8 & Battery Management ${KICAD SYMBOL DIR}/Battery Management.lib Legacy
9 & bbd ${KICAD_SYMBOL_DIR}/bbd.lib Legacy
10 |& Bosch ${KICAD _SYMBOL_DIR}/Bosch.lib Legacy
11 | & brooktre ${KICAD _SYMBOL_DIR}/brooktre.lib Legacy
12 |& Connector ${KICAD SYMBOL DIR}/Connector.lib Legacy
13 |& contrib ${KICAD _SYMBOL_DIR}/contrib.lib Legacy
14 |& Cypress ${KICAD SYMBOL DIR}/cypress.lib Legacy
15 | & dc-dc ${KICAD SYMBOL_DIR}/dc-dc.lib Legacy
16 |& device ${KICAD SYMBOL DIR}/device.lib Legacy
17 |& digital-audio ${KICAD SYMBOL_DIR}/digital-audio.lib Legacy
18 | B Diode ${KICAD SYMBOL DIR}/Dicde.lib Legacy

MpocMoTp BUBAWOTEK...

3Ha4YeHWA NOACTAaHOBOK

L‘ MnobaneHeie BubnuoTexn | BUBNUOTeKK NpoekTa

NobaenTe BUbnnoTery

¥panuTe BubnuoTeky | | COBWUHYTL BBEpPX

MNepeMeHHBIE OKPYXEeHHA

MNyTk cerMmenTa

1 [(KICAD _SYMBOL_DIR
KIPRJMOD

fhome/baranovskiykonstantin/common/kicad/kicad-symbols

fhomefbaranovskiykonstantin/common/projects/lamp_ballast

CABWHYTE BHWU3

x OTMEHWUTE

ok

I'sto6arpbHasI Tab/IHITa OO0/ IMOTEK KOMIIOHEHTOB

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.

Taomibl OU0/IM0TEK KOMIIOHEHTOB IIPOEKTa

Tabsuiia GHOIMOTEK KOMIIOHEHTOB ITPOEKTa COJEPKUT IIepedeHb OHOIMOTEK, KOTOPBIE [OCTYITHBI
TOJIHKO JIJISI 3aTPY’KEHHOTO B JAHHBIF MOMEHT ITPOEKTa. [aHHYI0 TabIHITy MOYKHO PelaKTHUPOBATH TOJIHKO
II0CJIe 3aTPy3KH ¢ariia mpoeKTa. EC/IM IPoeKT He 3arpy»KeH HJIK B KaTaoTe IIPoeKTa HeT pariia TabIHITh
Oub/MoTeK, GymeT co3maHa IIycTas TaO/HMIla, KOTOPYI0 MOYKHO pefaKTHpOBAaThb M B JaTbHeHIeM
COXPAHUTB PSIZIOM C GaFIoM ITPOEeKTa.

HayajibHast HaCTpoOMKa

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:

)

=1

OK

CranpmapTHasd Tabsmuila OHMOMMOTEK KOMIIOHEHTOB COJIEP)KAT BCe OHOJIMOTEKH
KOMIIOHEHTOB, KOTOpbIe ycTaHaBiauBawTcd BMmecTe ¢ KiCad. OHM MOTyT OBITH
0JIE3HBIMHM WJIU HeT, B 3aBUCHUMOCTHU OT HY)K W OBICTPOJeMCTBUSI CUCTeMBI. Bpemsi

NOTE 3arpy3Ku 6MOGIMOTEK KOMIIOHEHTOB IIPSIMO 3aBHCHUT OT UX KOJIMYecTBa B Tabsmrie. Ecu
OUOIMOTEKH 3aTPY’Kal0TCsI OUeHb [0JIT0, YlaauTe HeHy>KHbIe MU pefiKo HUCII0JIb3yeMble
O6UOIMOTEeKH M3 00ITeM TabIUIThI U [06aBJISTITe UX B CJIydae He0O0X0UMOCTU B TaOIHITY
IPOeKTa.

Jlo6aBJIeHHe 3IEMEHTOB TaO/IHIIbI

JUUIA UCII0JIb30BaHUS OMOIMOTEKH KOMIIOHEHTOB, €€ CHadasla HY)KHO J00aBUTH MM B OOIIYI0 TaOIHITY,
I B Tab/IvIly ITpoekTa. Tabiviia IIpoekTa A0CTYIIHA TOJIBKO IIPU 3arpy>KeHHOM datise IIpoeKTa.

NOTE Each library entry must have a unique nickname.
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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).

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 ( .1lib files). Legacy libraries are read-only, but can be migrated to KiCad format
libraries using the Migrate Libraries button (see section Migrating Legacy Libraries).

Kpome TOTO, KayKIBIM 3JIEMEHT TaOGJIMITBI KMMeeT IT0JIe OIMCAaHUs, B KOTOPOE MOJKHO [0GAaBHTH
IOTIOJTHUTETHFHYI0 MHGOPMAIIHIO 0 6UGIoTeKe. [1oJie mapaMeTpoB Ha JaHHBIF MOMEHT He HCII0JIh3yeTCs,
TaK YTO €Tr0 COZIEP>KUMO€ HUKAK He ITOBJIUSIET Ha 3arpy3Ky GHOIHOTEK.

e JlpuMHTe K CBEJEeHHI0, UTO AYOJIHMpOBaHHE YHUKAJIbHBIX HMEH B IIpefieslax OJHOM TaOJIHITHI
HenolrycTuMo. TeM He MeHee, OJHO M TO JKe YHUKaJIbHOE HMsSI MOJKeT OBITH OJHOBPEMEHHO
UCII0JIb30BaHO B 001X TabJInIle U B TaOJIMITEe IIPOEKTa.

® JjeMeHT B Tab/HIle IIPOeKTa UMeeT OOJIBIINI IIPUOPUTET UeM B 3JIEMEHT C TaKUM K€ YHUKATbHBIM
HIMeHEM B 00I1IeH TabJ/IHIIe.

® JJleMeHTH], OIIpefiesIéHHbIe B TabyMIle IIpoeKTa, OyAyT samucaHbl B ¢aiii sym-lib-table, KoTopblit
XPaHUTCSI B TOM YK€ KaTaJloTe, UTO U OTKPBITHIN B JaHHBIM MOMEHT (aiil HpoeKTa.

HO/ICTaHOBKa IIepEeMEHHbBIX OKPYKE€HHs

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:

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

e 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.

BapHaHTLI HCIIO/Ib30BaHIA

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.

[Ipu UCI0TH30BaHUU KaXKTO0U U3 TAOIUI] UMEIOTCA CBOUM JTOCTOMHCTBA M HEIOCTaTKU. ECIIU ompeieiuTh
BCe OHOIMOTEKU B 0OIeN Tabiuile, TO OHU OyAyT JLOCTYIIHBL BCeIna U B JI000M IIpoeKkTe. HemocraTkoM
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3TOTO CII0CO0a SIBJISIETCS YBeJIMYEHHOE BpeMsi 3arpy3KH.

Ecmu sKke OIpeflesUTh TOJHKO HeOOXOJUMbIe OHMOJMOTEKH B TaO/IHIle IPOEKTa, TO 3TO CYIleCTBEHHO
CHUSUT BpeMsl 3arpy3KH. He/locTaTKOM 3TOTO CII0c00a SIBJISIETCS TO, UTO HY)KHO IIOCTOSSHHO ITOMHHUTH
IepeveHb OMOIMOTEK U ,00aBIITh HY)KHBIE K K&K 0MY HOBOMY IIPOEKTY.

HarurydiimM BapraHTOM OyieT 00beMHUTE [1Ba IIPeAbIAVIIIX U B 00Iel TabsuIle yKasaTh OMOIMOTEKH C
KOMITOHEHTaMH, KOTOPbIe HCIIO0JIb3YIOTCI YacTo, a B TaO/IMITy IIPOeKTa 3aHOCUTh TOJIBKO HeZ0CTaloIIie
OMOIOTEKH KOMIIOHEHTOB JJIS1 TEKYILEr0 IIpoeKTa. EfWHBIX peKoMeHaliui 0 TOM, Kakue OUOJIHO0TeKU B
KaKyIo TabIUITy BHOCUTH — HeT. KayK[bIi I10/Ib30BaTesIb LOJDKEH PEIUTE 3TO CAMOCTOITEIbHO, UCXO/S U3
CBOUX IIPeJII0UYTeHU.

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.

Libraries can also be converted one at a time by opening them in the Symbol Editor and saving them as a
new library.

3arpyska ycrapeBIINX IPOEKTOB

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:

® OpUrHHaJIbHbIE 0100 TEKH, HCIIOJIb3yeMbI€ B CXeMe€, OOJDKHBI OBITH OOCTYIIHBI W H€ HMETb
HU3MEHEeHUU C TeX II0P, KaK UX KOMIIOHEHTBI ObLIIH /:LOﬁaBJIeHI:I B CXeMYy;

® Heo0X0/MMO yOeJUTHCI UTO HeJ[0CTAIOIIie KOMIIOHEHTHI ObLIH "ClIaceHbl" U COXPAaHEeHbI B 0T eIbHOM
bubmoTeKe (rescue), a ecId 3Ta OUOIMOTEKA CYIECTBYET, YOeqUThCI YTOOBI eé cofep KuMoe ObLIO
00OHOBJIEHO;

® coep>KUMOe KeIIMMPOBAaHHOU OMOIMOTEKH KOMIIOHEHTOB IIPOeKTa He Oy/[eT IIOBPEKIEHO;

B mmporiecce nepeonpeiesieHUsI OUOIMOTEK, B KaTaJoTe IIpoeKTa OyzieT co3/[aH KaTasor ¢
Ppe3epBHBIMU KOTTHSIMH (aIOB, KOTOPBIe O/IIesKaT M3MeHeHU0. Ho, B JII060M Crydae,
CJIe[TyeT cieslaTh pe3epBHYI0 KOIIUIO BCEro IIpoeKTa Ha cIyyald, ecyid UYTO-TO IOUIET He
TaK.

WARNING

Onepanug 1o "cCliaceHHUI0" KOMIIOHEHTOB BBIIOJIHAETCS JaXke eCIr 3Ta QYHKIIHS
OTKJIIOYeHa. JTO He0O0XOAUMO [JI1 BBIBJEHUS MOAXOLSAIMX KOMIIOHEHTOB. He
WARNING OTMEHSIUTE 3Ty OIlepallyio, MHade IIPOIecC IepeonpeieeHHus OUOIMOTEK He CMOYKET
YCIIEIHO 3aBePIIMTLC. Bee HemocTarolpe MiId OO0 YHbIe GHOIMOTEKH He0OX0JUMO

OyZeT IIOIIPaBUThL BPYUYHYIO.
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NOTE

If the original libraries have been removed and the rescue was not performed, the cache
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.

42



Co3xaHue U pelaKTHPOBAaHHE CXEM

BBenenue

CxeMma MO>KeT OBITh IIpe/iCTaBJeHa Ha OMHOM JIUCTe WX Ha HECKOJbKUX, €CIHU IIPOEeKT [0CTaTOYHO
6OJILIIIOH.

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.

OCHOBHBIC I10JIOKEeHU I

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:

¢ [IpoBepKY aIeKTPHUUECKUX IIPaBIJI IIP0EKTUPOBAHNA /I BBIABICHUS OIIIMO0K U YITYII[eHUH.
* ABTOMaTH4YeCKHd GOPMUPOBATEH IIepeyueHb 3j1eMeHTOB (BOM).

* OOPMHUPOBATH CIIHCOK IIeIlel I IPUJIOKEHUH CUMYJIIINN pab0Thl JIEKTPUYECKUX CXeM, TAKUX KaK
SPICE.

® Defining a circuit for transferring to PCB layout.

Cxema, B OCHOBHOM, COCTOUT M3 KOMIIOHEHTOB, IIPOBOHUKOB, METOK, COeJUHEHUH, IIIMH ¥ CUMBOJIOB
UTaHUsL. [IOMUMO 3TOT0, MOYKHO pasMelaTh U rpaduuecKye ajeMeHTh], TaKie KaK BRIBOZbI COeJTUHEHUS
C IIIMHOM, TeKCTOBble KOMMeHTapHU U rpadriecKue JMHUH.

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.

Pa3MellleHHEe U peJaKTHPOBaHHE KOMIIOHEHTOB

IIouck u pa3MenieHnue KOMIIOHEHTA

To load a symbol into your schematic you can use the icon 1.;)- A dialog box allows you to type the name of
the symbol to load.
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Bribop komMnoHeHTa [ zarpuxeHo 2

PANLTR:
¥ -- WcTopuA --
B 7400 [ Quad nand2 1
B 7402 [ Quad Morz ]
v Tdux
B 7400 [ Quad nand2 1]
B 7402 [ Quad Morz ]
74469
T4AHC1GOA

T4AHC1G14
T4CBTLY3861

[ inverting buffer with Schmitt trigger. ]

T4AHC1G14

Onucanue
inverting buffer with Schmitt
trigger.

x OTMEHWUTE té',-"jl oK

Jyasior BbI6Opa OTOMILTPYET KOMIIOHEHTHI II0 UMEHHM, KJIFOUEBBIM (JIOBaM HJIM OIIMCAaHUIO, COIJIACHO
3aIIpocy, BBeJleHHOM B TeKCTOBOe I10J1e. /[y1s1 60J1ee THOKOIO II0KCKA MOYKHO MCII0JIb30BaTh CIIeliialIbHbIe
OUILTPHI:

e IMTaGJI0HBI: UCHOJIL3YUTe CUMBOJIBI ? M * YTOOBI yKa3aTh "JH000I CHUMBOJI' U "MHOKECTBO JIFOOBIX
CHMBOJIOB", COOTBETCTBEHHO.

e MeTKH: eI B OIIMCAHUU 3JIEMEHTOB OMOIMOTEKN WM B K/IHOYEBBIX CJIOBAaX COJIEP>KaTCsd METKU B
¢opmare "Key:123", MOKHO BBIIIOJIHUTH OTHOCHUTEIHHBIN MOUCK 110 HUM HabpaB "Key>123" (60Jib111e)
w "Key<123" (meHbI11e). K unciry MOKeT TpUOaBIIATHCA OJTUH U3 CJIEYIOIMX He YYBCTBUTEIbHBIX K

perucrpy cyoPurcos:

p n u m k meg g t
10712 10 106 103 10° 108 10° 1012
ki mi gi ti

210 220 230 240

* Pery IsIpHbIE BBIpa>KeHHUS: eCJIM UMeeTCsI OIIBIT paboThI C Pery/IIpHbIMU BBIPaKEHUSIM, TO UX MOKHO
IpPUMEHATh ToKe. Mcmosb3yeTcss popMaT PeryssapHBIX BeIpakeHHN wxWidgets Advanced Regular
Expression style, mo00HBIN peryIIpHBIM BEIpaykeHUSIM Perl.


http://docs.wxwidgets.org/3.0/overview_resyntax.html

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.

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.

Tak BBIIVIATUT KOMIIOHEHT B ITPOITeCCe PACIIOJIOKEHUS:
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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.

PegakTHpoOBaHUE Pa3MeIéHHBIX KOMIIOHEHTOB

Pe,[[aKTI/IPOBaTB KOMITOHEHTBI MOJKHO OABYMS ITYTSIMU:

° PE,ELaKTI/IpOBaHI/Ie CaMOI'0 KOMIIOHEHTAa: IIO3WIIHs, OpHEeHTaIusd, BBI60p YaCTH B COCTaBHBIX
KOMIIOHEHTAaXx.

® PegakTHpOBaHHE OJTHOTO U3 I10JIeH KOMITOHEHTa: 0603HaueHIe, 3HaueHHe, I10CaJI0YH0e MeCTO | T.I.

Kak TOJIbKO KOMIIOHEHT OBLJ pa3MellleH, MOKHO 3a/laTh ero 3HaueHHe (B YaCTHOCTH [IJII Pe3UCTOPOB,
KOHJIEHCAaTOPOB U TJI.). HO He CTOUT cpa3y yKa3bIBaTb MOPSTKOBBIM HOMeP B 0603HAUEHHN WM HOMED
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yacTH (KpoMe cCiIy4as, KOITA HY)KHas YacTb BBIOMpaeTcs BPYYHYI0), TaK KaK 3TO BBIIOJIHSETCS
aBTOMAaTHUYECKH C TTOMOIILI0 QYHKITHH 0603HaYeHUS.

HN3MeHeHHe KOMIIOHEHTAa

JUI1 M3MeHeHHs] KaKOTO-HHOYJb CBOMCTBA KOMIIOHEHTA PACIOJIOXKUTE Kypcop Haj HUM U 3aTeM
BBITIOJTHUTE:

¢ /IBOMHOMU I1Ie/TUOK JIEBOU KHOIIKOM MBIIIH [JI1 BEI30BaA PeLaKTOpa CBOUCTB KOMIIOHEHTA.

e [llesTYOK IIPaBOM KHOIIKOM MBIIIH /I BbI30Ba KOHTEKCTHOIO MEHIO ¥ BBIOOP OJHOI0 U3 BAPHAHTOB:
IlepemectuTh, OpHEHTHUPOBATS, [IpaBUTh, VYIaIUTE U T.1,

® 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.

HN3MeHeHHe 3HAYUEHUS II0JIeH

MO0>KHO U3MEeHATH 3HaUEeHE, II03UITHIO, OpHEeHTAaIIHNI0, pasMep TeKCTa U BUAUMOCTb TIOJIeM:

® J[BOMHOM IIIeJTYOK JIEBOM KHOIIKH MBIIITH Ha TEKCTOBOM I10JIe JIJI1 HavaJjla PeOaKTUPOBAHUSA.

e [lle;YOK IIPaBOM KHOIIKOM MBIIM JAJI1 BbI30BAa KOHTEKCTHOTO MEHIO M BBIOODP OJHOM M3 KOMAaH[:
ITepemectutsh, [lIoBepHYTH, IIpaBUTE, YIaIUTh U T.X.

* Dosition 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 F
hotkeys to directly edit the symbol’s value, reference designator, or footprint fields, respectively.

YTOG6BI ITOJYIUTD GOJIBINE OIITUN FUTH eCIH HY>KHO J06aBUTH IT0JIs, BBIITOJTHUTE JABOMHOM INETUOK II0
KOMITOHEHTY JIJI1 BLI30Ba THUAJIOTa PeIaKTHPOBAHMUS CBOMCTB KOMITOHEHTA.
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CBolcTBa KOMNOHEHTA

KoMnoHeHT Moma

e FopW3. BEIPEBHUBAHWE BepT. BHIpaBHWBaHNE
Wma 3Ha4eHne e Bru3
OBo3Ha4eHne EHT| EHT]

Opwiesraums (*) ObosHavenve | ® Uerrp ® U

® o 3HaveHne 8MHz Brpago Boepx
Mocag.mecTo discret:HC-18UH
+90 [oKyMeHTaUnA
180 BugumocTe CTunk:
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Kypcue

3epKansHo MoBepHy T )
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OTpaeHme — Mony#UpHLIA Kypcue
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CRYSTAL
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BpemeHHasn MeTka AobaBuTe none
32307ECO Moz.X 0,000 M
Mos.Y |5,080 MM
CBpocKTh YCTaHOBKK
‘%O’_I'MEHMTh | @gl( |

Kakmoe Iosle MO’KHO II0Ka3aTh FUIM CIIPSITaTh, OTOOPAsUTh TOPHU30HTAIHLHO KM BePTHUKAIBLHO.
VKasaHHasi II03UITUS BCeI7ia COOTBETCTBYET HOPMAaIbHO PACII0JI0>KeHHOMY KOMITOHEHTY (6e3 II0BOPOTOB U
OTPaKEHUsI) ¥ OTHOCUTETHHO TOUKU ITPUBSI3KH KOMITOHEHTA.

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

BBeneHnue

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.

BoT 3TH sj/1eMeHTHI:

* Wires: direct connection between pins.
¢ Buses: connections for a group of signals.

* Bus entries: connections between wires and buses.
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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.
* Netlabels: 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.

e 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.

* 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).

COE,Z[I’IHGHI/IH CIIOMOIIBbIO IIPOBOJHHUKOB H METOK

Ectb ABa ITyTH I CO3MaHUs COeJTMHEHMA:

¢ IIpOBOJHHK OT BBIBO/IA K BBIBOI,

® MeTKH.

Cremyrorriee n3o0bpakeHHe ITOKa3bIBaeT 06a MeTO1a:
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Label Connections

&)
o
=

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

Jlois1 o6pa3oBaHMsI COeMUHEHUs, CETMEHTHI OJDKHBI MHOJKIIOYAThLCI KOHIAMU APYT K APYTy MU K

BBIBOIaM.

Ilpu mepeceyeHUU (eCIM ITPOBOJHUK IPOXOAUT HAJ BBIBOJIOM, HO HE COEIUHSETCS C ero KOHIIOM)

CoOeJHMHEHIE He CO3MaeTCA.

NOTE

NOTE

Wires connect with other wires or pins only if their ends coincide exactly. Therefore it is

important to keep symbol pins and wires aligned to the grid. It is recommended to always

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.

the grid by selecting them, right clicking, and selecting Align Elements to Grid.

Wire Junctions

Symbols, wires, and other elements that are not aligned to the grid can be snapped back to

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 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

Coe/:;m{em/m C IIOMOIIBI0 IITHH

Ha creyrorieit cxeme MHO?KeCTBO BBIBOJIOB IOTK/TFOUEHO K IITHHE.
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CuraaJjipl HINHBI

[ITMHEI IT03BOJIIIOT TPYIIIIMPOBATh IelIH B CXeMe JJIS1 YIIPOIIEHUS CJI0KHBIX IIPOeKTOB. OHU UepTSATCS C
IIOMOIITHI0 MHCTPYMEHTAa CO3/IaHUs IIIMH, a UMEHYIOTCS C IIOMOIIIbI0 MEeTOK, TakKe KaK ¥ IIPOBOJHUKH. B
KiCad Bepcu# 6.0 11 60J1ee TIO3THUX eCTh /IBa BHU/[A IITIH: BEKTOPHBIE U TPYIITIIOBEIE.

BekTOpHBIE€ IIUHBI — 3TO COBOKYIIHOCTH CHUTHAJIOB, HANMEHOBAHUSI KOTOPBIX HAUWHAIOTCI C OOIIEero
npedrKca U 3aKaHUMBAKTCA IOPSLKOBBIM HOMEPOM. BeKTOPHBIM IIIMHAM IIPHUCBaUBarOTCI UMeHa BUA
<PREFIX>[M..N], tme PREFIX —mOpedUKC, COOTBETCTBYIOIIMU IIpaBWaM HMEHOBAaHUS METOK, M —
IIepBBI HOMEP B BHUIe Ccypdurca, N —IOCIESHUN HOMeEp B BHUIe cyddurca. Hampumep, ImHa
DATA[O..7] cocTtouT u3 curHasioB DATAO, DATA1 u Tak jmasiee 1o DATA7. He mMeeT 3HaueHUS B KaKOM
TIOPSIIKe yKa3aHbl M U N, HO OHU He JJOJDKHBI ObITh O TPUIlaTEIbHBIMU.

FPYIIHOBI:IE IMAHBI — 3TO0 COBOKYIIHOCTE OJHOIO HJIM HECKOJIbKHX CHIHaJ/IOB U/ BEKTOPHBIX IIMH.
I‘pyr[HOBLIe IMMHBI MOTYT 06’be,I[I/IHHTL B cebe CBSI3aHHbIE CUTHAJIBI, Oa’Ke eCJId OHH HUMEIOT pa3/IMYHbIe
uMeHa. Takue IIIMHbBI HCITOJIB3YIOT 0COOBIM CHHTaKCHC METOK:

<OPTIONAL_NAME>{SIGNAL1 SIGNAL2 SIGNAL3}

CurHaJIbl TPYIIBl IIePeYUC/IIIOT BHYTPU OQUIYPHBIX CKOGOK ({}), pasgesss CUMBOJIOM IIpoGeia.
HavMmeHOBaHHE TPYIIIBI YKa3bIBAETCS TIIepe]] OTKPHIBAIOIIEHCI QUIYPHOH CKOOKOM, HO OHO He
o6s13aTesibHOe. ECIM IpyIia He MMeeT MMeHH, IIelIM Ha IIeYaTHOM IjlaTe IOJIydaT MMeHa CUTHAJIOB,
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yKasaHHBbIe B rpyIiie. ECIM ke TpyIira UMeeT UM, TO 3TO UMs OyzieT 06aBIeHO K UMeHHU CUTHasIa B BUJe
npedrKca, OTIeJIEHHOTO TOUKOM ( . ).

Harpumep, mmiHa {SCL, SDA} MMeeT [Ba CUTHaJIa. B CIIVICKe Iiellel 3TU CUTHAJIBI OyAyT yKasaHbl Kak SCL
u SDA. A nmyg nmHBL USB1{DP DM} OymyT copMHpOBaHEI Ileld C MMeHamMu USB1.DP m USB1.DM. B
IIpOeKTaX C OOBEMHBIMM IIIMHAaMM, KOTOpble IIOBTOPSIOTCA Ha HECKOJbKHUX JIMCTaX CXEeMB,
UCII0JIb30BaHMe IPYIIIIOBLIX IIIMH CIKOHOMUT BpeMs.

['pyImoBhle IIMHBI TaK)Ke MOT'YT BKJIFOYATh B cebs BEKTOpPHBIe IMIMHEL. HamprMep, miiHa MEMORY{A[7..0]
D[7..0] OE WE} cOIep>KHUT KaK BeKTOPHBIE IIMHBI, TAK W O0OBIYHBIE CUTHAJIBL, a B pe3ybTaTe Ha IIJIaTe
OyyT I10JTy4eHbl TaKUe CUTHAJIBI Kak MEMORY.A7, MEMORY.OE U T.II.

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.

COE,I[I/IHeHl/Ie CHUTHAaJIOB ITNHBI

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.

Ha mpuBeZjéHHOM BBHIIIIe IIPHMepe, COeIUHEHUs BBIIIOJHEHHI C IIOMOIILI0 METOK, PACIIOJIOKEHHEBIX Ha
IIPOBOJHUKAX, KOTOPhIe IOJK/IIOUEHBI K BBEIBOZAM. BBOJ IIHHEI (0TPe30K IIPOBOIHUKA IIOf yIOM 45
TPa{yCoOB) BCETO JIUIIH TpaduecKUii 3JIeMeHT U He TPeGyeTcs IS CO3[[aHuUsI IOTHIECKOH CBSI3H.

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...):

* DPlace 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.

° Ha‘-IepTI/ITI) IIPOBOJTHUK IIO[ HepBOﬁ METKOM. 3aTeM MCII0JIb30BaTh KOMaH/Zy IIOBTOpEHHA [IJIA
PasMeIIeHus O0CTaJIbHBIX ITPOBO/ITHHUKOB 1101 OCTa/IbHBIMH METKAaMMU.

* Ecim HeoGX0ZMMO, PACIIOJIO>KUTE BBO/IBI B IIIMHY TaKKUM JKe 06pa3oM (CHavasIa pacIioIoKUuTe ITePBHIH
BBO/I, 3aTeM OCTaIbHbIe C ITIOMOIITHI0 KOMaH/IbI IOBTOPEHUS]).

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

NOTE e Horizontal pitch.
e Vertical pitch.

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

OTBeTBJ/ICHHUE IIPOBOJHHUKOB OT IITHHBI

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.
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ITowte BBIOOpA CHUTHAIA IIWHBL, C IIOMOIIBI0 MBIIIM HY)KHO YKasaTb MeCTO PacIOJIOXKeHUsS MeTKH.
WHCTPYMEHT OTBETBJIEHUSI aBTOMAaTHYeCKHU CO3/acT BBOJI IIPOBOJHUKA B IIIMHY U IIPOBOTHUK OT BBO/IA /10
MeTKHU. Ilocie pacrosio’KeHUsT MeTKH Ha CXeMe, YyepueHHe IIPOBOJHHKA He 3aKaHUMBAeTCs, MOYKHO U
JaJibIlle BeCTH IIPOBOIHUK (HaIIpHUMep, K BRIBOJY KOMIIOHEHTA) MJIU 3aBEPIIUTD €ro, KaK IPH 00bIYHOM
JepuyeHUU IPOBOTHUKOB.

IIceBOHUMBI IITUH

IIceBIOHUMBI IITMH — 9TO SPJIBIKH, I103BOJIAIOIIE pa60TaTb C 00BbEMHBIMH TPYIIIIOBBIMHU IMKMHaMHX 6oJ1ee
BCP(PEKTI/IBHO. OHU TT03BOJISIIOT 3alaTb KOPOTKO€ UMs [JIA I‘pynHOBOfI ITMHBI (r[epeqHﬂ CHUTHAJIOB) U 3aTEM
HCII0JIB30BAaTh €ro IIpu 0003HaUeHUHU IIMHEI Ha CXEME, BMECTO IIepedyncjIeHUs CUTHaJ/IOB.

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

MoceBgoHurel wWuH

MceeooHMMEI CurHanel
USB (aguarium.sch) DP
DM

MmA ncesgoHKmMa MmA curHana

UsBe

NobaBnTe MepeMeHOBaTE ¥0nanuTe NobaBuTh MepeMMeHoBaTE ¥OoanuTe

.% OTMEHWUTE 'Qﬂ Ok

Ms 1ceBAOHMMA [OJDKHO COOTBETCTBOBAThH TpPeOOBAaHUAM MMeHOBAaHUA MeTOK. C IIOMOIIBIO
[IHaJIOTOBOTO OKHA MO’KHO [00aBJ/IITh CUTHAJIbl MIK BEKTOPHBIE IIMMHEI K IICEBLOHUMY. /II1 SKOHOMUU
BpeMeHH, MO>KHO BBOJUTH MJIX BCTaBJ/IATh CUTHA/IbI U/UJIN IIIMHBI Yepes IIpo6eJI, 0HU 6YAyT pasmieseHbl 1
LobaBJyIeHBI II0 OTHeJbHOCTH. Ha IIOKasaHHOM IIpHMepe OIIpefesiéH IICeBLOHUM C HMeHeM USB,
CoJZlepoKalli curHaiasl DP, DM 1 VBUS .

ITocie co3maHmMs IICeBLOHMMA, er0 MOXKHO MCIIOJIb30BaTh B MeTKaxX IPYIIIOBBIX IIMWH, BCTaBJIAA UMA
IICeB/IOHMUMA BHYTPU QUIYPHBIX CKOOOK BMECTO IlepeuHsl CUTHajioB: {USB}. JTa 3alluCh 5KBUBaJIeHTHA
MmeTKe {DP DM VBUS}. Mo>XHO A00aBUTH MMS IIIMHBEI B BUie npedukca: USB1{USB}, B pe3ysbTaTe Uero
I1eITy IIoJyyaT MMeHa Tuila USB1.DP u T.J., KaK OIIMCAHO BEIIIe. /IJI1 CJIOJKHBIX IIIMH, KMCII0JIb30BaHUe
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IICEBAOHKMMOB IIO3BOJIAET 3HAUUTE/IbHO COKpPAaTUTh METKH IIMMH Ha CXeMe. HY>KHO IIOMHHUTB, YTO
IICEBAOHHNM — 3TO BCETO JIUIIIH SAPJIbIK, COKPAIlleHHe, €TI0 UM He HOHa,/IéT B CITUCOK U;er[eﬁ.

[IceBIOHUMEI IIIMH XPaHATCA B datiie cxeMbl. JIF060 TICEBIOHUM, CO3[aHHBIH Ha TEKYII[EM JIKCTE CXEMBI,
OyeT AOCTYIIeH B JIFO60M IPYTOM HePapXHUUeCKOM JIMCTE TEKYITETO ITPOEKTa CXEMEI.

IIIuHbI c 60/1€€ UeM OAHOH MeTKOM

B KiCad Bepcruu 5.0 U 60jlee paHHUX [TOIYCKAIOCh COeJUHEHHe IMMH C Pas/IMYHbIMU MeTKaMH, 4TO
IIPUBOMJIO K OOBeJMHEHUI0 CUTHAJIOB 3THUX IIIMH IIPU CO3JaHUM CIIHUCKa Ieleld. Takoe ITOBejeHMe
Telleps 3arpelrieHo B KiCad Bepcuu 6.0, TaK Kak OHO He COBMECTHUMO C TPYHIIOBBIMU IIIMHAMU U IIPUBOTUAT
K IIpo6seMaM IIpyd GOPMUPOBAHUM CIIMCKA Ilellell, II0OTOMY UYTO MM, KOTOpOe CUTHAas IIOJIYYUT B UTOTe,
CJIOJKHO IIpefyragarh.

[Ipy OTKPBITHHU IIPOEKTa, B KOTOPOM HMMEETCS COeJMHEHMe IIIMH C Pas/IMYHBIMU METKaMH, B I10CIeJHUX
Bepcusx KiCad, 6ygeT mokasaHO AUAIOTOBOEe OKHO MUTPAIlUM IITMH, KOTOPOEe IIOMOYKET 0OHOBUTH CXeMY
TaK, 4TOOBI Y KaKI0H IIIMHEBI 0CTasIach TOJIBKO O/{HA MeTKa.

Murpauda woH

TekyLLan cXemMa UMEeeT Kak MUHWUMYM OOHY LUKMHY € HECKONBKUMI METKaMU.
370 GLNO OONYCTUMO B NpedsioyWiny Bepcuax KiCad, Ho cellvac 3To
JanpeLUeHo.

YKamUTe HOBOS MMA ONA Kad 00l M3 CRemyoWwmny WuH.
MpegnoXeHHble MMeHa CHOpMUpOBaHL] Ha OCHOBE METOK, MOOKIKYEHHLIX K
LWKHHE.

NueTt MNpobnemHble METKK HoBaa MeTK: CTaTyc
¥[1..3]. X[2..5]. Z[4..7]1 ¥[0..0] OBHoBNEHO

TR T T

Mpennaraemoe HOBOE WMA:

A[0..0] - MpWHATE KUMA

Dok

Z[JIH Ka’KIIoro coeqrnHeH s ITMH C HECKOJIbKHMMH MEeTKaMK HY>KHO BBI6paTB KaKyI0 U3 METOK OCTaBUTh. C
IIOMOIIIBI0 BBIIIaZAK0IIEero MeHIO MOXKHO BbIGpﬂTI) OOHY U3 IIPUCYTCTBYIOIIHX B CXe€M€ METOK HJIM BBECTH
HOBO€ 3HaAUYE€HHE CaMOCTOATEIBHO.

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.
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Ha PHUCYHKe HI>Ke II0Ka3aH IIPHUMeP II0 JK/IFOUEHMA CHMBOJIOB ITHTaHH .

VCC

PWR_FLAG

+

——

Cc1

+

——

C2

+

——

C3

+

——

Ch

o 47uF

o 47uF

o 47uF

o 47uF

L & L

A4

GND PWR_FLAG

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.

YepTesKHbIe 3JIEMEHTHI

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
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connection elements.

The image below shows graphic lines and text in addition to wires, local labels, and hierarchical labels.

l_____________________________'I
|
i VCC |
| I
| COMMUNICATION DSP |
| |
[ e [
| | M
| —| I
| I
| _
| DSPBRWD |
' [
! R38 |
| DSPAD 70 DIN
o J
OcHOBHAas HaIIUCH

The title block is edited with the Page Settings tool ([ ).

HacTpoldku cTpaHuug

nNueT MapameTpel WTaMna
Fazmep: HAcno MMCToB: 1 Homep cTpaHWuk: 1
A3 207x420MM = | flaTa co3faHuA
|Sun 22 Mar 2015 | ==<=| |11.09.2016 | v | [ | ZKenopT B Apyrve JWCTEl
OpreHTaLna: e
NangwadT - MameHeHKe M
~l |28 | [] 2kenopT B Apyrye aucThl
Monk30BaTEeNLCKUA pasmep: HalMMeHoBaHMe:
BeicoTa: LnpurHa: |UNIVERSAL INTERFACE | [ ] SkcmopT B Apyrue aMcThl
OpraHnsauwna:
MpocMoTp |KICAD | | SKcnopT B OpYrUe NUc Tl
HeunmManeHeIl Homep:
|Comment 1 | [] 3kenopT B Apyrye aucTl
PazpaboTam
|Comment 2 | | 3KcnopT B ApYrUe NUcThl
MpoBepnn:
|C0mment 3 | | SKcnopT B OpYrUe N1 Tkl
YTeEepaun:
% |Comment 4 | | ZkcnopT B ApYrUE AMCTHI

Daiin ONMCaHIA PpasMeTKN ANCTa
| | 063op

& OTMEHWTE «QﬂQK

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.
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A drawing sheet template file can also be selected.

The sheet number (Sheet X/Y) is automatically updated, but sheet page numbers can also be manually set

using Edit - Edit Sheet Page Number....

BoccTaHOB/IeHUE KIIIIHUPOBAHHBIX KOMIIOHEHTOB

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:
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Moro IWHUE COaceHUdAa NpoekTa

Moxo#e 3TOT NpoeKT BeIA cAenaH C MCNoAL30BaHWEM CTapkX BUBAMOTEK KOMMNOHEHTOB CXEMEI.
[OnA HEKOTOPLIX HacTeld Mo#eT NoTpeboBaThcA MepekoMNoHOBKA B OpYIOe MMA CMMBOMAA W HEKOTOPEIE
CMMBOMLI 0o #HEl BEITE "cnaceHsl” (KNoHMpoOBaHEN WAW NEpEeMMEHDBaHEI) B HoBoW BubnuoTeke.

Cnegywwye W3MeHeHWA pEKOMEHOYOTCA ONA TOro, Y700kl 0BHOBWTE MpoOeKT.

CMMBONGLI ANA 0DHOBNEeHMWA:
MNpUHATE Clmeon OeRcTBNE

= v} CnacTw D kak D-RESCUE-test_kicad

3K3E‘MI’IJ’IHPI:I 3TOro CHMEONA.
ibo3Ha4YeHe  3Ha4eHWe

D? D
K3lwMpoBaHHAA 4YacTh: HYacTk DHDNHOTEKM:
i (| £ (|
Bonkle HUKOrOa He NoKa3eBaTh % OTMEHWTEL | @QK |

U3 maHHOTO IIpUMepa BUHO, YTO IIPOEKT U3HAYaJIbHO HCII0JIL30Ball U0/, C KAaTOL0M BBepXY, HO Tellephb B
OMOJIMOTEKe OH PAcIIoJIo’KeH KaToloM BHU3. Takoe M3MeHeHMe paspylmT HpoeKT! Ecii HaKaTh KHOIIKY
OK, cTaphIi KOMIIOHEHT Oy/IeT COXPaHEéH B CIIENIUAIbHON ~  rescue'’ 6MOIMOTeKe 10 HOBBIM UMEHEM, UTO
petttaet mmpo6eMy KOHQJIMKTA C HOBOU Bepcrer KOMIIOHEHTA.

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.

YTOOHI 3TOT AHUAJIOT 60JIBIIIE HEe 0TOOpaXkasicd HY>KHO HakKaThb KHOIIKY "BoJIbIlle HUKOT/A He TT0Ka3bIBaTh".
ITo yMoJ4aHUIO, HU KaKue eUCTBUS He OyAyT IIpeAIpUHUMATLCA U OyIyT 3arpy’KaThbCd HOBBIE BepPCUU
KOMIIOHEHTOB. JTO IIOBEeJeHHEe MO>KHO U3MEHUTH (BepHYyTh 0OpaTHO) B AUAJIOTOBOM OKHe HAaCTPOEK
OUOINOTEK.
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HepapxuuecKue cxeMbl

BBenenue

HepapxuuecKoe IIpe/[CTaBJIeHIe CXeMBI, B 00I1leM CIydae, SIBJIIETCS XOPOIIMM pellleHHeM /I IIP0eKTOB
M3 HeCKOJIBKHUX JIUCTOB. MICII0/Ib30BaHMe IIPOEKTOB JaHHOIO TUIIAa II0Ha 00U ThCS IIPHU:

* BoJsbImx ¢opMarTax JUCTOB, YTO IPUBOAUT K ITpo6eMa IIPH I1eYaTH U B UCII0Ib30BaHUH.

* MHO’KeCTBe JINCTOB, KOTOPBIE JIYUIlle ITPUBECTH K MePApXHUYeCKOH CTPYKTYpe.

3aKoHUYEHHas CXeMa COCTOHT M3 OCHOBHOIO JIMCTA, Ha3bIBAa€MOTO KOPHEBBHIM (root), M BJIOKEHHBIX
JIUCTOB, KOTOpPEIe GOPMUPYIOT MepapXuto. [Ipr 3TOM, yMesIoe pasfiesieHHe IIPOeKTa Ha OTeIbHbIe JIUCTHI
YacTo ITOBBIIIAeT YATAEMOCTb CXEMBI.

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.

Bcero cymiecTByeT IBa THIIA HMepapXWU: IIEpPBBIN KW HanboJiee pacIpOCTPAaHEHHBINM TOJBKO YTO OBLI
paccMmoTpeH. CyTh BTOPOrO COCTOUT B TOM, UTOOBI CO3aTh KOMIIOHEHT B OUOIMOTEKe, KOTOPBIM BHEIIIHE
II0X0K Ha OOBIYHBIM KOMIIOHEHT CXeMbl, HO IIPH 3TOM CBSI3aH CO CXeMOI, KOTOpas OIIMCBIBAEeT €ero

BHYTPEHHIOIO CTPYKTYPY.

BTOpO# THUII UCIIOJIB3YeTCs TP pa3paboTKe MUKPOCXeM (MHTETPUPOBAHHBIX CXeM) U IIPU 3TOM HY>KHO
HCII0/TH30BaTh GUOGINOTEKH QYHKITUH B IIPOEKTHUPYEMBIX CXeMaxX.

KiCad currently doesn’t treat this second case.
Hepapxusi MOKeT OBITh:

® IIpo CTOU: COZIEPIKUT CXeMbl, KOTOPBIE HCII0JIb3YIOTCA TO/IBKO € TMHOKIbI

® (JIOKHOU: COZieprKaT CXeMbl, KOTOPhle UCIIOJIb3YIOTCI HEeCKOJbKUMM JICTaMU (MMeHT HeCKOJbKO
WHCTaHITUM)

® ILJIOCKOM: IIPOCTad uepapxus, HO 6e3 YKa3aHUus Co eTUHEHUMN MeXIy JIMCTaMX

KiCad can deal with all these hierarchies.

Co31aTh HepapXUYeCKY0 CXeMY ITPOCTO, BCSI HEPApPXHsI CTPOUTCS HAUYMHAsI C KOPHEBOTO JIKCTA, TaK >Ke KaK
¥ 0OBIYHAsT CXeMa, COCTOSIIAst M3 OTHOTO JIHCTA.

Jaitee, HY’XHO U3YUYUTH IB€ Ba’KHbIE OII€paIfuu:

° COS,ZLaHI/Ie BJIOKEHHBIX JIMCTOB.

* TJlo CTpOeHHe JIEKTPUYEeCKHUX CO eTUHEeHUM MeKIy BJIOKEHHBIMUA JICTAMU.

HaBurammus mo uepapxuu

Navigation among sub-sheets is acheived by using the navigator tool accessible via the button on the
top toolbar.
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REE EE 38 & g

Y Gciomion ]
@ muxdata
@ modul
@ palntsc.sch
@ graphic
@ RAMS
@ buspci.sch
@ EsVIDEO-RVE

K KayKgoMy JIMCTY MOYKHO IIOJIYYUTH LOCTYII C IIOMOIIBIO I1e/TUKa JIEBOM KHOIIKOM MBIIIH 110 €0 UMEeHU.
JlJ1s1 GBICTPOTO TOCTYIIa, HAYKMUTE IIPAaBOU KHOIIKOM MBIIIIM HA UMEHU JIUCTa U BblbepuTe "BOUTU B JIUCT"
WJIH IBAKIBI IIEJTKHUTE JIeBOM KHOIIKOU MBIIIY BHYTPU CUMBOJIA JIUCTA.

Taxoxe, YTOOBI TOKUHYTH TEKYIIMU JIUCT U IIEPEUTHU K POLUTEHCKOMY JIUCTY, HAOKMUTE IIPaByI0 KHOIIKY
MBIIIIM Ha JIF000M ITyCTOM MeCTe CXeMBbl, ITle HeT HUKaKUX 00BbeKTOB, U JIEBOU KHOIIKOM MBIIIH BhIOepUTe
IIYHKT KOHTEeKCTHOT'0 MeHI0 "TIOKUHYTh JIMCT" WJIN HaKMUTe KIaBUIH Alt+Backspace.

JlokaJbHBbIe, HEePapXH4YeCKHE " IJ7100a/JIbHBIE METKH

CBoiicTBa

Local labels, tool A are connecting signals only within a sheet. Hierarchical labels (tool A¢») 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.

B mepapxuu (IIpOCTOH WIIH CJI0KHOM) MOYKHO HCII0JIF30BaTh KaK HepapXuyecKue Tak 1

NOTE
10 6a/IbHbIe METKH.

Co3paHue HepapXUYeCcKHUX CXeM
Hy>x#Ho:
® PasmMeCcTUTh CUMBOJI HepapxXruveCcKoro JIMCTa Ha OCHOBHOI CXeMe.

® BOUTH B HOBBIM JIUCT CXeMBI (BJIOYKEHHBIHN) C IIOMOIIBI0 HAaBUTaTOPa U HAUEPTUTDH €€ KaK U JIF0OYI0
APYIYIO CXeMY.

® PasMeCTUTh 3VIEKTPUUECKHE COeTWHEHMsI MeXKIy IBYMSI CXeMaMH MCIOJIb3ysd II06aIbHble WA
HepapxuuecKre MeTKH BHYTPU BJIO>KEHHOTO JIMCTa U BBIBOJIBI MepapXHUUeCKUX JIMCTOB C TAKUMHU >Ke
HUMeHaMH Ha KOPHEBOM JIMCTe. JTH HepapXHUuecKre BBIBO/BI 400aBJIIIOTCI K CHMBOJIy JIMCTa Ha
KOpHeBOM cxeMe. IIpOBOJHUKHM TIOAKIIOYAIOTCS K HUM TakKe KaK U K OOBIYHBIM BBIBOAM
KOMIIOHEHTa.
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CuMBOJI JINCTA

YepTUTe IIPAMOYTOJIBHUK I10 ABYM AHMAaroHaJIbHBIM TOUYKaM JJI1 CO3LaHUA CHMBO0JIa BJIOYKEHHOTO0 JIUCTA.

Pa3Mep 9TOT0 IIPpAMOYIOJIbHHKA [OJ/DKEH IIO3BOJIATH IIO3’KE PaASMECTUTL C(CIIeMUaJIbHbIE METKH,
HepapxuyeCKre BBIBOIABI, COOTBETCTBYIOIIIKE I06aIbHBIM M HnepapxXudueCKuM MeTKaM K3 BJIOKEHHOTIO
JIMCTa.

These labels are similar to usual symbol pins. Select the tool @3

HayxMuiTe J1eBOM KHOIIKOM MBIIITH IJIA PacIIoJIO’KeHH A BEPXHEro JIEBOTO YyIvia. 3aTeM, HAOKMUTE ellle pa3
JJIA PpacCIIOJIOKEeHN A HUKHETO ITPaBOT0 YIUIa, 06p33y5{ JOCTaTO4YHO 00 IBITTION IIPAMOYTOJIbHHUK.

ITocste 3TOTO ITOSIBUTCS 3aIIpOC Ha BBOJ, UMeHH dariya cXeMbl ¥ IMeHH JIKCTa (B 0CHOBHOM I [JOCTYIIa K
COOTBETCTBYIOIIIEH CXeMe M3 HaBUTaTopa).

CBoicTBEa BoBogob nucTta

Mma danna: [ﬁleS?ElSESﬁ.sch Pasmep: |1,524 MM

WMma nucTa: Sheet37E18286 Pazmep: |1,524 M

YHWKaNsHaA BpeMeHHanA meTka | 37E18287

% OTMEHWNTE | @gl( |

Hy»XHO BBeCTH, KaK MUHUMYM, UM Qariyia cxeMbl. ECT IMsI JIMCTa OCTaBUTh ITYCTHIM, TO B €T0 KaueCTBe
Oy[leT UCII0JIb30BaHO UM pariyia (0OBIYHO TaK U II0CTYIIAIT).

HepapxuuecKue BHIBOJbI

3mech OyfeT pacckasaHO KaK CO3[aTh TOYKM COeMUHEeHUs (MepapXWuecKhe BBIBOJBI) CHMBOJIA JIUCTA,
KOTOPBIH OBLI CO3[[aH paHee.

9TH TOUKH COeIHUHEHMS II0100HbI 06BIUHLIM BEIBOIaM KOMIIOHEHTOB, HO C BO3MOKHOCTD IT0IK/TFOUEHHS
T1eJIO¥ IITMHEI K 0[THOMY BEIBOJTY.

Importing Hierarchical Sheet Pins
e Select the tool If‘_%.

¢ (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.

* HaxMmuTe Ha MecTe, Iie HY>XHO PacCIIOJIOKUTE 3TOT BEIBO.

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

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{-.

Hroxe, 1i1a IIpuMepa, II0Ka3aH Y4aCTOK KOPHEBOTO JIMCTa:

R ok AR

JUMPER
N
cﬂﬁfrlwgthSE

o] 7 Sheet pic sockets
—pveepic oo

—VPE/MCLR  Sypp_MclR

~DATA-RB7 ~  HpatA—RB7 © -0

c'ﬁ?LQCKfRBﬁfﬁﬁ.}CLOCK RBE

o :FIlE pic- ﬁackets sch

3ameTtbTe, BeIBOJ, VCC_PIC OAK/IIOUEH K pasbeMy JP1.

BoT kak BBIIVIAAT COOTBETCTBYIOIIHE COeIMHEHM A Ha BJIO’KEHHOM JIFICTE:!

_:ff‘v‘:Cffi;F‘iCDf:l_:lfﬁ"'ffffffffffffffff
:VF:F‘.M:C'—:RD.....l...

FLAG

CVCC PRI S

. PWR-

L
B T T A
R "'3333_100nr

dlscretC1 -1 dlscretC1 1
N V :
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Mo>xHO YBUIAETH AB€ COOTBETCTBYIOIIHE ePAPXHUYECKUE METKH, O6paSYIOH_H/I€‘ COeTUHEHME MEKNTY NBYMA
HepapxudeCKuMU JIMCTaMH.

MO0>KHO HCII0JIL30BaTh HepapxuyeCKre MEeTKH W BBIBO/JBI IJI1 COeAHMHEHWA [BYX IIIUH,

NOTE
COOTBETCTBYIOIIMX CUHTaKCUCY (IIrHa [N..m]), olrcaHHOMY paHee.

JIoKaJIbHBI, Hepapxu4decKue, I/100a/IbHbIE METKH CKPBITBIE BBIBO/AbI
IINTaHIA

31ech IpUBeeHbl IIPUMeYaHus IJI1 PasHbIX CII0CO00B 00pa3soBaHUs COeNUHEHUM 6e3 HCII0/Ib30BaHUs
IIPOBO/THHUKOB.

OOBIUHEIE MEeTKH

OO6BIYHBIE METKU rELeI‘/JICTBYIOT JIOKaJIbHO, T.€. OTPaHHUY€HBI JIMCTOM CX€MBI, B KOTOPOM pPacIIOJJIOKeHBI. JTo
CBA3aHO C TeM, UTO:

¢ KaKIbIU JIMCT UMeeT CBOU HOMED.
¢ JloxasibHas MeTKa CBg3aHa C HOMEPOM JIKCTA.
TaxumM 06pasoM, ecyiv paclosIoXUTh MeTKy "ABB" Ha sricte Ne3, B utore mmoayduM "ABB_3". Takke, eciiu

pactookuTh MeTKy "ABB" Ha jmricTe Nel (KOpHEBOM JIMCTe), TO B UTOre I101yuuM "ABB_1", uTo ommyaeTcs
oT "ABB_3". 3T0 cIipaBeAIMBO BCEILa, Lake eCJIH JIKCT BCero OLHH.

Hepapxuuyeckue MeTKH

Bce uro cka3aHo 0 IIPOCTBIX METKaX, OTHOCHUTCA 1 K M€PaAPXHUYIECKHM METKAM.

Tak, Ha OZJHOM JIHCTe, HepapXuyeckas MeTKa "ABB" coeflMHseTCA C COOTBETCTBYIOIEN JIOKAJIbHOM METKOM
"ABB", HO He CoOeIUHIETCA C hepapXHUueCKUMU WU JIOKaJIbHBIMU MeTKaMHU "ABB" 13 PYTUX JIMCTOB.

Ho, B TO ke BpeMs, Hepapxyhyeckas MeTKa MOJKeT ObITh IIO[IKJIIOUeHAa K COOTBETCTBYHOIIEMY
HepapxXUUecKOMY BEIBOTY, PasMeIlleHHOM Ha CUMBOJIE JILCTa KOPHEBOU CXEMBI.

CKpLITBIe BBIBOABI IINTaHU

Kak yxe OBLIO II0KA3aHO, CKPBITHIe BBIBOJABI IIUTAHUS COEIUHSIOTCS BMeCTe, eI OHH HMEHT
OITHAKOBBIe UMeHa. TakuM 00pa3oM, BEIBOJbI ITUTaHUS 00bIBJIEHHbIe "CKPBITHIMU' ¥ 0603HaueHbI VCC
— COeUHSIOTCA U QOPMUPYIOT eIUHYIO I1eTlh VCC, Ha JINCTe, B KOTOPOM PacIoJIOXKeHbL.

JTO 3HAUUT 4YTO, €CIM pasMecTUTh MeTKy VCC Ha BJIOKEHHOM JIMCTE, TO OHa He OyfeT coefUHeHa C
BeIBoamu VCC, Tak Kak sTa MeTKa mpuMeT Buz VCC_n, rie n — HOMeP JIMCTAa.

Ecmy, Bce JKe, HY’KHO coefuHUTH MeTKy VCC ¢ Ienbl BbIBOZOB IuTaHusa VCC, HE0O6XOIMMO SBHO
HOJKJ/IIOUUTH CKPBITHIN BBIBOJ IIUTaHUS K CUMBOJIY ITUTaHUA VCC.

I;100a/IbHBIE MEeTKH

[J106a/IbHEIE METKH, HUMeoIre OANHAKOBBIE NMEHAd, COeTUHAI0TCA MEXXIY CO 0011 BO Bce Hepapxuu.

(MeTKH THUTaHUY, TakHe KakK VCC, — 3T0 To>Ke IO 0aIbLHbBIE METKH)
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CJ10’KHBIE HEPAPXHUH

PaccmMoTpuM Takou mmpuMep. OgHaA U Ta Ke cXeMa HUCII0JIb3YeTCI IBaKAbI (CyIlleCTBYeT Be MHCTaHIUHN).
JlBa JiMCTa CCHLIAIOTCI K OJHOU U TOU >Ke CXeMe, TaK Kak UM ¢aiiyia OUHAKOBOe y 0O0OUX JIMCTOB
(" "other_sheet.sch"). IMeHa JINCTOB {OJ/DKHBI ObITH YHUKAIbHBIMMU.

Shest . obbher _sheeset

2 nINPUT

L SGND
n‘-
TAHC 14
e obther_sheset . sch

LLF
T4HC1 4
Shest : gux__sheset
3 C=T NPT
E LMD

1 12 obther_sheet . sch

COrMN_ 2
P

IInnockue nuepapxvu

MO>KHO CO37laBaTh IPOEKTHI, HUCIIOJIb3YIOIMEe MHOYKECTBO JIMCTOB, KOTOpPhle He HUMEIOT MeXXIy co60M
SIBHBIX COe/ITMHEeHUH (I1JI0CKasi MepapXusl) eC/IH BHITIOJTHSIIOTCS CJIe/IyIOITHe IIpaBUIa:

¢ (Co3maH KOPHEBOU JIMCT, CO/leprKalliii OCTaJIbHBbIE JIUCTHI, ¥ CIIY KAIIUK CBSA3YIOIIM MeXKITy HUMU.
* HemnocpeACTBEHHBIE COeITUHEHUS He HY>KHBI.

° I/ICHOJIBSYI;'ITE Io6aIbHbIE METKH BMECTO HepapXru4deCKHUX BO BCeX JIMCTaX.

3lech IIOKasaH IIprMepP TaKOI'o KOPHEBOTO JIKCTA.
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Sheet : pilc_ programmer Shest . cockebs

File: pic_programmer . sch File: piC_SOCKELS.SCh

Ha HéM /1Ba BJIOKEHHBIX JICTA, COeTUHEHHBIX IT0CPEJICTBOM IJI0 6aTLHBIX METOK.

Tak BRIVIIAUT pic_programmer.sch.

PYWR_FLAG

m

K _
ELJOW-LED
'\HELLBJ

A taxk pic_sockets.sch.
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»—3 GP4s0SC2  GPL 2 CLOCK-RBI
- WPP-MLLR 4 oPs/MOLR CGRe —2

FIC_E_FINS

06paTI/ITe BHHMaHUe Ha IJI00a/IbHbI€ METKH.

[C[OCE-FEE>
[VEE-MCLE»
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HNHCTPYMEHT 0003HaUYeHMs 3JIEMEHTOB

BBenenue

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
R7?

symbols. The annotation tool is accessible via the icon =3t

Here you find its main window.

NBozHaYUTE

ObD3IHaAYMTE

® Mo scer cxeme

ToONbKD TEKYLLMIA AKCT

® CoxpaHuThb cywecTeyLME 0Bo3HaYEHNA
CBpocKTh CyLlecTBYKLWWe 0Bo3HaHeHNA

CE"FJGCMTI:, HO HE MEHATE aHHOTWUPOBaHHBIE HaCTKW KOMMNOHEHTOB

MopAapoK 0DO3HAYEHHMA

® CopTWpOBKa KOMMOHEHTOB N0 X-KOOpOWHaTE m

CoOpTUPOBKE KOMNOHEHTOR No Y-KoopOWHaETE

Boibop BapuaHTa 0bo3HaYeHWi

Mcnonb30BaTh MEPELIA CBODDAHEIA HOMED Ha Cxeme
HayaTe c Homep AMcTa*100 1 MCNoNL30BaTE NepBLIA cBoboOHLEIN HoMep

® Ha4aTb c Homep NMcTa*1000 W MCMOAL30BaTL NepBLlid ceobogHLIR HomMep

Muanor

He 3dKPBIBATE OKHO

[ Bcerpa cnpawwveaTs NoOTEEpX OeHWE

3aKpLITh O4UcTUTE obosHadveHWA | | OBBEHEYMTE KOMAOHEHTEI

Z[O CTYIIHBI CJIEAYIOIIHE BAPXUAHTEI O 003HaUeHMSI KOMIIOHEHTOB:

* (0G603HAYUTH Bce KOMITOHEHTHI (ITapameTp: COPOCHUTH CYIIECTBYIOIIIE 0603HAYEHIST)
* (0603HAaYUTH Bce KOMIIOHEHTHI, HO He M3MeHSITh HasHaueHHEbIe paHee CyQpOUKCHI JacTel.

® (OO603HAUUTH TOJIBKO HeobO3HaueHHble KOMIIOHEHTHI. He0603HaUeHHBIM KOMIIOHEHTOM Ha3bIBAeTCS
KOMIIOHEHT, HOPSAKOBBII HOMEP KOTOPOTO 0603HaUeH BOIIPOCUTEILHBIM 3HAKOM '?".

* (0G603HAYUTH BCIO MEPAPXHUIO JIMCTOB (11apameTp: [1o Bceii cxeMme).

* (OO603HAYUTH TOJBKO TEKYIMH JIUCT (ITapameTp: TOIbKO TEKYIIHH JIKCT).
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ITapameTp ~ * COpPOCUTH, HO HE MEHITH aHHOTUPOBAHHBIE YaCTH KOMIIOHEHTOB" II03BOJISIET COXPAHUTD BCe
OPUCBOEHHBIE CYPOUKCHI YaCTSIM COCTAaBHBIX KOMIIOHEHTOB. TaKHM 06pa3oM, eC/Ti UMeI0TCI KOMITOHEHTHI
U2A u U2B, To BUX MO>KHO 3aHOBO 0003HauMThL Kak UlA u UlB, coOTBeTCTBEHHO, HO HUKaK He UlA u U2B
wm U2B u U2A. 3T0 OyzeT II0JIe3HBIM B (JIy4dae, KOI[a yKe CIIAaHUPOBAHO Ife KaKmas 4yacTb OymeT
Ppacrroyio’KeHa U Hy>KHO COXPaHUTh COOTBETCTBUE BHIBOIOB.

BBI6paHHBIH ITOPSITOK 0603HAYEHHS Oy/IeT UCIT0JIH30BaThCI Ha KK OM JICTe HePapXHUH.

HckmoueHneM SIBJISIETCSI CJIydai, KOIJa BCI cxeMa yKe 0003HaueHa (Ha BCeX JIMCTax) U A00aBJITIOTCS
HOBBIe KOMIIOHEHTHI, KOTOPble 00603HAUalTCd OTHEIbHO, YTOOBI He HapyIlaTh yyKe HPUCBOEHHBIE
0003HaUeHHS.

BriGop BapumaHTa 0003HaueHUs I103BOJIIeT MCII0JIb30BaTh pasHble MeTOABl i1 06pasoBaHUSA
IIOPSALKOBOTO HOMepa:

® licoJyib30BaTh IePBBIM CBOOOIHBINM HOMEP B CXeMe: KOMIIOHEHTHI 0003Ha4aroTCd 0T 1 (11 KaXKIoro
THUIIA 3JIeMeHTa). EIM IPUCYTCTBYIOT yoKe 0603HaueHHble KOMIIOHEHTHI, OyAYyT HCII0JIb30BaThCd HE
3aHATbIe HOMepa.

® HauaTth ¢ HOMep_sricTa*100 U UCII0Ib30BaTh IIEPBHIN CBOOOSHBIN: IIOPSIAKOBBIe HOMEPA HAUMHAKTCA C
101 pr1 mepBOTO JIHCTa, ¢ 201 U1 BTOPOTO U T.A. Ecotk nMmeeTcs 6oJiee 99 asieMeHTOB 0gHOTr0 Tuia (DA,
R, ...) BHYTpH II€PBOTO JIMCTA TO UHCTPYMEHT 0003HaUeHUs OYIeT UCII0IH30BaTh HOPSIKOBBIIL HOMED
200 u 60Jiee, a 0603HaUYeHMsI HA BTOPOM JIFICTe HAUHYTCA CO CJIeIYIOILEro CBOOOTHOTO.

® HauaTb ¢ HoMep_srcra*1000 ¥ UCI0I530BaTh EePBBIN CBOOOAHBIMN. II0psAaKOBEIE HOMepa HAUMHAKTCS
¢ 1001 Ha rrepBoM JircTe, ¢ 2001 Ha BTOPOM U T.1.

IIpuMmephI pa60THI HHCTPYMEHTA

ITopsaAgoK 0603HaUYEeHMS

Ha stoMm IIpuMepe II0Ka3aHo 5 ajreMeHTOB 6e3 0603HaUeHUSI.

o1 | o1 |
L7A o2 7A I I
2 FALSAE ] A4S A
e
A 1
u7A O o
= F4L500
o1
A
47A LA
o = TALSER = ZALS AR

ITocite pa60TbI HWHCTPYMEHTa 0603HaUYeHNsI KOMIIOHEHTOB 6y,11€T II0JIy4YeH CJIQ,ELYIOH.];[/II;'I pe3yabTar.

COpTHpOBKa KOMIIOHEHTOB IIO X-KOOp,D;I/IHaTE.
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1 g
uip uic
2 T4L58E b1l 4508
12
—q | uio
?4LII_155E1EI 1% | 74L50E

COpTHpOBKa KOMIIOHEHTOB IIO Y—KOOp,III/IHaTe.

1 | R
uif 1B
a 74500 5 74500
12 |
1 uio
?iﬁgEB 1% | 74L5ER

Kax M0>KHO 3aMeTHUTh, UeThIpe YacTH asieMeHTa 74L.S00 06pasyroT oguiH KoMrIoHeHT U1, a marsiil — U2.

—1 |
bam
g F4L50E

—d
uic
1R | 74LSEE

BbI0Op BapuaHTa 0003HaYeHUI

[Jasiee mpuBefEH TpuMep 0003HaUYeHUS Ha JIHCTe Ne2 ¢ TIpuMeHeHMeM napaMeTpa "HMCIob30BaTh ITepBhId
CBOOOHBIN HOMED Ha cxeMe'".

| +Lav
o]

C2 C4 Ch Cg

1G0nF 10dnF | LGCnF 10dnF

33

3 Co oy ro

10CnF 100nF | 100nF 100nF

S

[IpumeHeHUe TapaMeTpa "HavuaTh ¢ HoMep Jrcta*100 ¥ UCII0JIb30BaTh MEPBHIN CBOOOTHBIN HOMEDP" TacT
CJIeIYIOIIUI Pe3ysIbTar.
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+1.2%
o]

C201 C202 L2035 C204

1GCnF 100nF | LGCGRF 100nF

33

L2405 CZ06 c207 Cens

10CnF 100nF | LEGnF 100nF

N

[IpuMeHeHUe ITapaMeTpa "HauaTs ¢ HoMep JjicTa*1000 U HCII0/I630BaTh IIepBbIH CBOOOIHBIN HOMEDP" BacT
CJIeYIOIIMHY pesyJIbTar.

+1.2%
e

C2001 CZ00e | C2003 EZ%D%

1C0CnF 100nF | 1C0nF 100nF

1]

2005 CzZo0e | C2007 Czoons

10CnF 100nF | 1C0RF 100nF
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IIpoBepKa 3;IEKTPHYECKHUX IPaBUI
MMPOEKTUPOBAHMS

BBegeHue

HHCTpYyMeHT IIPOBepPKU ajieKTpruuecKux paBuI (ERC) BBIIIOJIHSIET aBTOMAaTUUECKUU KOHTPOJIb CXEMBL.
OH 06Hapy)XUT Jir0Oble OIIMOKU B CXeMe, TaKhMe KaK He IIOJK/JHYEHHbIE BBIBOJLI KOMIIOHEHTOB,
HepapxXuveCcKUX JIMCTOB WIN HeBepHbIe COeUHeHUs. BooOble-To, aBToOMaThUyecKas IIpOBepKa IIpaBUI He
0e3 U3BIHOB, IOAIIPOTPaMMa, OTBEYAKOINAd 3a ITOMCK BCEX BO3MOJKHBIX OIIMOOK ellfe He Ha Bce 100%
3aBepireHa. TeM He MeHee, 3TOT WHCTPYMEHT OUYeHb II0JIe3eH, IIOTOMY UYTO II03BOJIIET OIIpefe/IUTh
OILJIOIITHOCTHU U MEJIKHE OIINOKH.

Ha feste, Bce 06Hapy»KeHHBIe OIMMOKY JOJDKHEI OBITH IIPOBEPEHEI U UCIIPaBJIeHbI IIpesK/e YeM JBUTAThCI
Ianee. KaueCcTBO IIPOBEPKU HAIPAMYI0 3aBUCHUT OT TOr'0, HACKOJIbKO TOYHO YCTAHOBJIEH THII Ka’K[0I'0
BBIBOJIa IIPYU IIPOEKTHUPOBAaHUM OHOJIMOTEKHM KOMIIOHEHTOB. B IIpoIjecce IIPOBEPKU 3I€KTPUYECKUX
IIPaBMJI COOOIIIEHUS BEILAIOTCA KaK ownbku' ' unu IIpefyIpesKIeHus .

MpoBepka anekTpudecku: npabun

ERC | MapameTphl

OT4eT ERC: SR SR
Bcero: 1

MpeoynpesxoeHna:| 1

OwKMBKA: ]

Coz20aTe hain ERC oT4eTa

Cnycok ownbok:

Tun owwbku{d): KondnukT Mmexny eoieogamMmy. CepLesHocTh: NpeaynpexneHme

e @ (256,54 Mm,83,82 mmM): Beieog B12 (OsyHanpasneHHbli) komnoHeHnTa U9 coeguHeH
c

e @ (72,39 MM,237,49 MM): BeiBog 1 (Belxog NWTaHWA] KOMNoHeHTa #PWRO7 (uenes 41).

¥0anuTe MapKepsl BLINOIHWUTE JaKPLITE

Kak Ipou3BOAHUTH NMPOBEPKY MPaBHUJI

ERC can be started by clicking on the icon E%
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[IpepypeskneHs: paclioaraloTcs Ha ajleMeHTax CXeMbl B MecTe O0OHapy KeHUsI OIIMOKU (BBIBOJBI W
METKH).

e B IHAJIOTOBOM OKHE, C IIOMOIIBI Ha)XaTUd Ha COO6LH€HI/IE 00 oImbKe MO>KHO

IIePEeTH K COOTBETCTBYIOITIEMY MapKepy Ha CXeME.

NOTE .
e B cxewme, IIe/TUOK IIPaBOX KHOIIKM MBI Ha MapKepe IIpeaocCTaBJ/deT MAOCTYII K

COOTBETCTBYIOIIIEMY ITOSICHSIOII[EMY COOGIIIEHUIO.

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 ~ 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 v Errors @EN®  (vWarnings @® [ Exclusions Save...
Delete Markers Close Run ERC

IIpuMep BBIIIOTHEHHUSI HIPOBEPKH IIPaBUJI

Ui 8
17 Z41L510

U1D
173 745

Oll ]

3/ech T0Ka3aHO YeThIPe OIIMOKH:

¢ /IBa BBIXO7a OBLIN OIIMMO0YHO COeTUHEHBI BMeCTe (KpacHasi CTpeJIKa).
e /IBa BXO/ia OCTaBJIeHbI He II0JKIF0YEHHBIMU (3e/I€HbIe CTPEJIKH).

e FEmgé omHa onmbKa Ha CKPhITOM BBIBOJIe IIMTaHUS M3-3a OTCYTCTBUA ¢uiara IIUTaHUA (3e/I€Hast CTpeJIKa
BBepXY).
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ITosryyeHue nHpopManuu 06 oNIuOKax

[TesT4OK TTpaBOYM KHONIKK MBIIIM Ha MapKepe BBI3bIBaeT KOHTEKCTHOE MEHIO, II03BOJBIIOIIEEe OTKPBITH
HUHPOPMAITHOHHOE 0OKHO 00 OIIHOKE.

T -
| 4B
“j ¥OanuTe MapKep

WMHdropmauma o mapkepe

L

UewTp O:O: |

@)\ YBENMYNTE MacwTab rl

—
G)\ YMeHbLWWTE MacluTab F2
G MepepucoBaTh F3
' [q)\ ABTO MacwTab Home
®\ Bribop macwTaba "
H Buibop ceTku R

x JEKPHITE

U ecymi BeI6paTh IYHKT "MHOpPMAaIis 0 MapKepe'" — II0SIBUTCS COOOIIeHHe C OIIHMCaHHUeM OLITUOKHU.

Mubopragyla o Hapkepe

Tun owwbkn(2): BeiBon, He nogcoeauHed (W cunmeon "He nopKnw4yeHo"
He HaWpeH ONA 3TOro BuiBOMA)

o @ (177,80 MM,68,58 mM): Beieog 4 (Bxon) koMnoHeHTa Ul He
noacoefuHeH.

|33KpHTb|

BBIBO,Z[BI IINTAaHHUA 1 (l)JIaI'I/I IIHNTAaHHUA

O4eHb YacThb ITOSBJLAIOTCA OIIMOKU WX IIPefyIpeKneHus Ha BBIBOJAX ITUTAaHUS, XOTSI BCe BBIIIALUT
HOPMAaJIbHO, KaK Ha IIpUMepe BBIIIe. ITO IIPOUCXOLUT IIOTOMY, YTO B OOJIBIIIKHCTBE IIPOEKTOB IIUTaHHe
IofaéTcd yepes pasbeMbl, KOTOpble, CaMH II0 cebe, He SABJ/IIOTCI HCTOUYHHUKAMH (B OTIMYUU OT
PEeTYJIITOPOB, B KOTOPHIX BHIXO/T 0003HaUYeH KaK "BBIXO]] TUTAHUS").

ECml MHCTPYMEHT HPOBEPKH JIEKTPHUYECKUX MPABUJI OOHAPYKUT IeNlb MUTAaHHUSA, B KOTOPOH HET HU
0/THOTO BBIXOJ]a TUTaHUs, TO OyIeT CO37aHO COOOBIeHHEe O TOM, UTO BBIBO/IBI, IIO/IK/IFOUeHHbIE K TaHHOU
[1eIT — He 3allUTaHbI.

Jlabpl 136ekaTh II0I0OHBIX COOOIIEHUN, HY»KHO pasMecTuTh ¢uar "PWR_FLAG" Ha COOTBETCTBYIOILIMN
CHMBOJI TUTaHUSL. [I0CMOTpHUTE Ha CIeIYIOITHI IIPUMeD:
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PwR_FLAG PWR_FLAG
WELC

+— JiC &
1y | 74L500
L
= J1D o
5 13 | 74500 o

MeTKH OIIMO0K MCUe3HYT IIPU CJIEYIOIIEL ITPOBEPKE ITPaBHIL

B 6osbIIHCTBE cay4aeB, ¢puiar PWR_FLAG fospKeH OBITH TOAKIHOUEH K GND, Tak KaK peryaaTopbl HMET
TOJIBKO BBIBOJ, BbIXOJJa 0003HAUEHHBIN KaK BBIXOJ, IIUTaHMUd, a 00K BEIBOJ — HeT (0H 0603HavYaeTcs
Kak BXOJ ITuTaHus). TakuM 06pasoM, 06IMN IIPOBOJ, Beerra G6yieT 0CTaBaThCA He 3allUTaHHBIM, eCJIN He
ucnoJsib3oBatb PWR_FLAG.

HacTtpoiika

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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[MpoBepka anexTpu4 npabun

ERC | MapameTphl

HHHLI,MEIJ'IHEMPDEIEITh no YyMon4aHrH

Bxon

Bxog.......... .
Beixog,

Buixof......... . E .

IeyHanpasneHHkIN
OBYyHanpaBneHHkIA.. . . . TpexcTabunbHbIii
TpexcTabWneHBIA...... . . .

MaccHBHLIA
MaccrBHEIR........ . . . . .
He onpegeneHo
He onpeneneHo.... W\ W W\ W W\ W\ Bxof nUTaHWA
W W

Bxog MUTaHWA.... . . . LWJ BLIXOg MATaHNA
swornraen.. | [ E| W B0 W H B v

Mﬂ LhM OTKPLITEIN KOMNEKTOR
OTKPBITEIA KOANEKTOR..... . E . . . E . OTKPLITHI 3MUTTEP
orepurrwin swurrep..... | [l | [3 OO WE N M | —
He cospurero.... ENENENENENERENENERENE

HpaBI/IJIa HaCTparBarTCA HYTéM Ha’KaTUs JIeBOM KHOIIKYU MBIIIIM Ha KBagpaTaxX MaTpHIlbl, TUK/IHNYECKH
nepeGI/IpaH BapHUaHTHBI: HOPMaJIbHO, ITPEAYITPEXKIIEHUE, OITHOKa.

_?.: Schematic Setup A X
v e Connections
Formatting
Field Name Templates ~ PiN Not connected: (@ Error  (UWarning (. Ignore
¥ Electrical Rules Input pin not driven by any Output pins: wError  JWarning  _Ignore
Pin Conflicts Map Input Power pin not driven by any Output Power pins: (») Error L Warning (. Ignore
¥ Project A pin with a “no connection” flag is connected: () Error (s} Warning ) Ignore
Net Classes Unconnected "no connection" flag: (JError  @Warning (. Ignore
Text Variables
Label not connected to anything: (@ Error  (UWarning (. Ignore
Global label not connected anywhere else in the schematic: (JError (») Warning ) Ignore
Wires not connected to anything: (s Error  (JWarning  (Ignore
Bus Entry needed: (e Error  (UWarning  (Ignore
Conflicts
Duplicate reference designators: (e Error  (UWarning  (Ignore
Units of same symbol have different values: (e) Error ) Warning _Ignore
Different footorint assianed in another unit of the svmbol: () Error (1Warnina 1 Tanore
Reset to Defaults | Import Settings from Another Project... ‘ ‘@Cancel || <JOK |

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

Eciu otmeueHa onnud "Cospatk ¢aril ERC oTuera’, TO OyZeT co3fiaH U COXpaHéeH ¢ariyl ¢ tHopMalien o
IpOBEepKe IIpaBWJI HPOEKTHPOBaHUSA. PacnmipeHwe Takux OQaiyioB —.erc. /lajee IIPUBeEH IIPHUMep

CoZep KUMoro ¢ariia OTUéTa.
OTyeT ERC (C6 24 ceH 2016 11:50:12, KommpoBka UTF8 )

**%**% Sheet /

ErrType(4): KoHdnukT Mexgy BbiBogamu. Cepbe3HOCTb: MpepynpexpeHue
@ (256,54 MM,83,82 MMm): BbiBopg B12 ([iByHanpaBfieHHbIM) KoOMMoHeHTa U9 coeauHeH ¢
@ (72,39 MMm,237,49 mm): BbiBOoO 1 (Bbixog nuTaHus) koMmnoHeHTa #PWRO7 (uenb 41).

>> CoobuweHus ERC: 4
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Transfer Schematic to PCB
0630p

Use the Update PCB from Schematic tool to sync design information from the Schematic Editor to the Board
Editor. The tool can be accessed with Tools - Update PCB from Schematic ( s ) in both the schematic and
board editors. You can also use the ﬂ iconin the top toolbar of the Board Editor.

Update PCB from Schematic is the preferred way to transfer design information from the
schematic to the PCB. In older versions of KiCad, the equivalent process was to export a

NOTE . . . . o . .
netlist from the Schematic Editor and import it into the Board Editor. It is no longer
necessary to use a netlist file.
. E 4 Update PCB from Schematic S .
Options

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

(W] Replace footprints with those specified in the schematic

Changes To Be Applied
Frocessing sympool K/ KEeSISTOr_1H | IH_AXIAI_UINUZU/_Lb. 3IMIM_U.Z.5MIM_F 1U. 1 bMIM_Horizontar.

Processing symbol 'R6:Resistor_THT:R_Axial_DIN0207_L6.3mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'R5:Resistor _THT:R_Axial_DIN0207_L6.2mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'C1:Capacitor_THT:C_Axial_L5.1mm_D3.1mm_P12.50mm_Horizontal'.
Processing symbol 'R2:Resistor_THT:R_Axial_DIN0207_L6.3mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'R1:Resistor _THT:R_Axial_DIN0207_L6.2mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'P1:Connector_PinHeader_2.54mm:PinHeader_1x06_P2.54mm_Vertical'.
Processing symbol '|2:Connector_Dsub:DSUB-9_Male_EdgeMount_P2.77mm'.

Processing symbol 'J1:Connector_Dsub:DSUB-25_Male_EdgeMount_P2.77mm".

Processing symbol 'D2:Diode_THT:D_A-405_P7.62mm_Horizontal'.

Processing symbol 'D1:Diode_THT:D_A-405_P7.62mm_Horizontal'.

Processing symbol 'C5:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm'.

Processing symbol 'C4:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm'.

Processing symbol 'C3:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm'.

Processing symbol 'C2:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm'.

Total warnings: 0, errors: 0.

Show: (M) Al (m] Errors o (] wWarnings o (m] Actions [m] Infos Save...

Close Update PCB

The tool adds the footprint for each symbol to the board and transfers updated schematic information to
the board. In particular, the board’s net connections are updated to match the schematic.

The changes that will be made to the PCB are listed in the Changes To Be Applied pane. The PCB is not
modified until you click the Update PCB button.

You can show or hide different types of messages using the checkboxes at the bottom of the window. A
report of the changes can be saved to a file using the Save... button.

Options

The tool has several options to control its behavior.
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Option

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

Delete footprints with no
symbols

Replace footprints with those
specified in the schematic

Description

Footprints are normally linked to schematic symbols via a unique
identifier created when the symbol is added to the schematic. A
symbol’s unique identifier cannot be changed.

If checked, each footprint in the PCB will be re-linked to the symbol
that has the same reference designator as the footprint.

If unchecked, footprints and symbols will be linked by unique
identifier as usual, rather than by reference designator. Each
footprint’s reference designator will be updated to match the
reference designator of its linked symbol.

This option should generally be left unchecked. It is useful for
specific workflows that rely on changing the links between schematic
symbols and footprints, such as refactoring a schematic for easier
layout or replicating layout between identical channels of a design.

If checked, any footprint in the PCB without a corresponding symbol
in the schematic will be deleted from the PCB. Footprints with the
"Not in schematic" attribute will be unaffected.

If unchecked, footprints without a corresponding symbol will not be
deleted.

If checked, footprints in the PCB will be replaced with the footprint
that is specified in the corresponding schematic symbol.

If unchecked, footprints that are already in the PCB will not be
changed, even if the schematic symbol is updated to specify a
different footprint.
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YepueHue U n1e4YaThb

BBenenue

JlocTym K 060MM KOMaHaM, IIe9aTy 1 YepUYeHHs], MO>KHO II0JIyIUTh Yepe3 MeH0 "darir”.

®ain | Mpaeka MNpocmoTp PazmecTWTe HacTpolikkn WHCTpyMeHTHl  Cnpaeka

‘::-1. JobaBNTh NUCT CXEMBI @ @ Q Q ¥ [q)‘ E

CoXpaHnTh TEKYLLIK A NWCT CXeMb

Hﬁ HacTpofkn cTpaHuuk e % : I :‘s%
= o s T
[, Me4aTh Em i e

A chige
ﬂ 3aKPLIT ctrl+Q o HepTWTe B bydep obmeHa a
T I a8 - s ¥

IMopmep>xuBarOTCA CIeAYIONTe BBIXOMHBIE popmatsl: Postscript, PDF, SVG, DXF u HPGL. Taxoke, MO>KHO
HaIIpsIMYIO I1evaTaThb Ha IIPUHTEepe.

OCHOBHEIE KOMaH/ABbI II€edaTHu

YepTUTH TEKYIIUI1 JTUCT

co3macTt ofuH QA TOJIBKO JIJIs1 TEKYIIETO JIMCTA.

‘Iep’mrb BC€ JINCThI

I103BOJISIET HAUEPTUTH BCIO HepapXUIo (110 0fHOMY Garury JIs KasKIOTo JIFCTa).

YepTuth B popMmare Postscript

JTOT ITapaMeTp I103BOJIIET co3aBaTh PostScript ¢pariibl.
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HepTuTe CHemMy

,D,MFJE'KTDFJMH Ha3IHa4YeHWA:

ftmpy

® DopmaT cxembl
A4
A

CoobweHna:
CoobleHKna:

DUNLTR: Bce

MapameTpel cTpaHuuel, dopmaT
Pasmep nucTa: {®) |Postscript

PDF
SVG
DXF
HPGL

Owwnbka: He yoaeTca co3gaTe galin Yusr/sharefkicad/demos/finterf_ufinterf_u.ps".
HepueHue: Ytmpfinterf_u.ps' O

Obzop...
OBLe HacTpoRKK
TOAWMHE AWHAKW M0 YMOAHaHA (Mm):
0,152 HepTWUTE TEKYLLMA AncT
Pexam
@ Uger | HepTWUTh BCE AUCTHI
YepHo-Benwii
P JaKpeITE

YepTuTb hopMaTHY paMKy

CoxpaHnTe oTHeT B daln...

B xauyecTBe MMeHM ¢aiiyia KCIIOJIb3YeTCd UMd JIMCTa C paclmpeHueM .ps. MOKHO OTK/IIOUUTH OIIITHIO
"JepTuTh GOpPMaTHYIO paMKy"'. ITO Oy[eT I10JIe3HO IIPU II0CIeIyIoleM IIpeobpasoBaHuU B Encapsulated
PostScript (popmar .eps) IJI1 Ilepefaud IMOJIyUYeHHBIX YepTeKer B TeKCTOBEIe pefakTophl. Ilose
COOOILIEHUI COIeP>KUT CITMCOK CO3aHHbIX QpaiiioB.
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Yeptuth B popmarte PDF

HepTuTh CHemMy

,D,MFJE'KTDFJMH Ha3IHa4YeHWA:

MapameTpbl CTRaHWUEL  $opMaT
Pasmep nucTa: Postscript
® dopmat cxembl @ [PoF

Ad SVG
A DXF
HPGL
CoobweHna:
CooblweHKna:

DUNLTR: Bce

Obzop...

OBwe HacTpolKK
TOMAWMHE AUHWA N0 YMOA4aHr (Mm):

0,152 HepTUThL TEKYLWMA nucT
Pesam
@ Lser | HepTWThL BCE AMCTHI

YepHo-Benwii
P JakpelTe

[’ YepTuTe hopmaTHYH pamky

CoXpaHWTe OTHET B dhain...

ITosBoJIsgeT co3faBaTh GaiyIbl UepTeskel UCII0b3yd dopmat PDF. ims daiiya o6pasyeTcs U3 IMeHU JIUCTA C

LobaBJyieHHeM pacimipeHys .pdf.
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Yeptuth B popMmare SVG

HepTuTh CHemMy

OpekToprA HazHaYeHWA:
Obzop...
MapameTpel cTRpaHWUE,  PopMaT OBwWe HacTpolkK
Postscript  ToAWMHE NUHWA N0 YMOAYEHAK [Mm):
PDF 0,152 HepTUThL TEKYLWMA nucT
Pexiam
® [sve @ Lser | HepTWUTk BCE AWCTHI
DXF
HepHo-BenbliiA
HPGL JakpelTe
[’ YepTuTe hopmaTHYH pamky
CoobweHna:
CooblweHKna:
MneTP: Bce CoXpaHWTe OTHET B dhain...

ITosBoJIsgeT co3zaBaTh GaiyIbl UepTesKel UCII0Ib3yd dopmat SVG. Mims daiiya o6pasyeTcs U3 IMeHU JIUCTA C
Io06aBJIeHHEM PaCIUPEeHU .SVE.
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Yeptuth B popmare DXF

HepTuTh CHemMy

OUpEeKTopWA Ha3HaYeHWA:
Obzop...
MapameTpel cTpaHWuel,  dopMaT OBwe HacTpolKK
Postscript  ToOALWWMHE AUHWA N0 YMOAYEHAK [Mm):
BDE HepTUTh TEKYLUWA nMcT
Pexm
SVG
@ User | HepTUTE BCE MWCTHI
@® [DxF
HepHo-BenbliiA
HPGL JakpelTe
B YepTwuTe dhopMaTHYHD pamky
CoobweHna:
CooblweHKna:
MneTP: Bce CoXpaHWTe OTHET B dhain...

ITo3BoJIsgeT co3maBaTh QailyIbl yepTekel ucrob3yd popmaTr DXF. ma ¢aitra o6pasyeTcs U3 UMeHHU JIMCTa
Cc fo6aBJyieHHEM pacimpenys .dxf.

Yeptuts B popmarte HPGL

ITosBoJisgeT co3zaBaTh Gakyibl UepTesKel UCIIob3yd opmat HPGL. B aToMm popMaTe MOYKHO 3a/1aTh:

® PasMep JjmcTa.
* Hauyaso KOOpAUHAaT.

¢ TosnmuHy 11epa (B MM).

,Z[I/IaJIOI‘OBOE OKHO 4YepPUYeHHs BRIIVIAAHUT KaK ITIOKa3aHO gaJjiee:
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ﬂMpEKTDpI:‘IH Ha3Ha4eHWA:

0B3op...

MapameTpel CTRpaHWLUEI TopMaT ObBLye HacTpoRKA
MapameTpl HPGL Postscript  TonWWHa AMHWK Mo YMoAYaHMK (mm):

Pazmep nucTa:

. PDF -
DOPMAT CXeMbI = HepTUThL TEKYLLWA IUCT
Pexiam
SVG
Ha4ano koopowuHaT @ LgeT
® B nesom HUMHEM yray DXF | HepTuTL BCe NMCTL

HepHo-Benwii
Mo UeHTpY CTPaHMLEI @ HPGL

3aKpLITh
B YepTuTh thopMaTHYD pamky
TonwwWHa nepa (mm):
0,483
CoobLieHnA:
CoobweHwa:
DUNLTP: Bce CoXpaHWTe oTHET B dain...

Nms dariia 06pasyeTcs M3 IMeHHU JIMCTA C J,06aBIeHUeM pacIipeHud plt.

YcTaHOBKAa pa3Mepa JIucra

ITo ymoJsryaHuUto, BEIOpaH popmar cxeMsl. [Ipu aToM, 6y/IeT HUCII0Ib30BaH pasMep JIHCTa, YCTaHOBJIEHHBIN B
HaCTpOMKax CTPAHUIIBI, X MacIrTad, paBHbIN 1. ECoTH BBIOpaH APYroi pasmep JycTa (A4 mipu pasmepe A0
wd A ripu pasmepe E), To Maciirrab 6yzet 11o1o6paH Tak, YTOObI 3aII0JTHUTE CTPAHUILY.

Hacrpoiika cMeleHus

JI1 BceX CTaHZAPTHBIX pasMepoB, MOXKHO IIOACTPOUTH CMeIeHUe I[eHTpa YepTeka TaK TOYHO, KaK
TOJIPKO 3TO BO3MO’KHO. /[eJI0 B TOM, UTO ILIOTTEPHI MOTYT YEPTHUTH I OTHOCHUTENLHO IIEHTPa, MU
OTHOCHTEJILHO HIDKHETO JIEBOTO YIVIa JIKCTA, ¥ HeOOXOAHMO 33IaTh BEpHOE CMeIlleHHUe JIJIS1 TPABHUILHOM
IIOCTPOMKH UepTerka.

JpyruMu cJIoBaMu:

e JI7s1 TUIOTTEPOB C OTIOPHOM TOUKOM B IIEHTPE JIMCTa — CMEIeHHe JTIOJDKHO OBITH OTPHUIlAaTeTbHBIM U
PaBHBLIM IOJIOBUHE pa3Mepa JIUCTA.

e JI7s1 IJIOTTEPOB C OIIOPHOU TOYUKOH B HYDKHEM JIEBOM YIJIy — CMEITIeHHeE T0JDKHO OBITh PAaBHBEIM 0.

JIJ1s1 yCTaHOBKH CMETTIeHHST:

* BribepuTe pasmep JIUCTA.
® VYcTaHOBUTE CMeIlleHUe 110 KoopauHaTaM X U Y.

* [lo/TBep/IUTe YCTAHOBJIEHHOE CMeITleHHE.
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IleuaThs Ha Oymare

This command, available via the icon B, allows you to visualize and generate design files for the standard

printer.

[Me4aTe

MapamMeTpbl NeYaTy: -
HacTpolKK cTpaHWLE

Me4aTaTk GopMaTHYID pamMKy
MpocMoTp
[&F NeyaTk B yepHo-Benom pexume

Me4yaTh

33KpLETE

IMapameTrp "TeuaTaTh GOPMATHYI0 paMKy' paspellaeT KM 3allpelliaeT IedyaTb POPMAaTHOU paMKU U
OCHOBHOM HaJIIUCH.

ITapameTtp "IleyaTh B UepHO-6eJI0M pekKrMe" IIepeBOUT ITedaTb B MOHOXPOMHBIU pesKUM. ITOT IlapaMeTp,
B OCHOBHOM, HY)KeH IIpH HCIIOJIb30BaHUM UYEPHO-0esbIX JIa3epHbIX IIPUHTEPOB, TaK KaK IIBeTa
I1eYaTaroTCa B II0JIyTOHAX, M3-38 Yero YacTo CXeMbI CTAHOBUTCSA He YUTaeMbIMH.
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Symbol Editor

Oo61asa nHpopManusa 0 6M6/IMO0TEeKaX KOMIIOHEHTOB

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.

00630p OMO/IMOTEKH KOMIIOHEHTOB

bubiroTeka KOMIIOHEHTOB COCTOUT U3 OIHOTO HMJ/JIM HECKOJIbKHX KOMIIOHEHTOB. O6BIYHO, KOMIIOHEHTEI
Oﬁ'BGI(HHHIOT II0 CPYHKLII/IOHEUIBHOMY Ha3Ha4Y€HUIO, TUITLY, /W IIPOU3BOUTEIIIO.

KoMITOHEHT COCTOUT U3:

® 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.

¢ [loseH, TAKUX KakK 0603HaUeHMeE, 3HAUEHHE, Ha3HAUeHHOE I10Ca[0YHOe MECTO JIJIST IIPOeKTa ITeYaTHOH

ILJIATHI U IpyTHE.

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.

JIJ1s1 co3iaHus TPAaBUILHOTO KOMITOHEHTA Heo6X0/TUMO:

¢ OmpezeauTh, COCTOUT JIM KOMIIOHEHT 13 HeCKOJIbKUX YacTel.
® Defining if the symbol has an alternate body style (also known as a De Morgan representation).

* HauepTuUTb ero rpadudeckoe 060O3HAUEHWE UCIIOJIB3Ysl JIMHUH, IIPSIMOYTOJIBHUKH, OKPY>KHOCTH,
TIOJIUTOHBI ¥ TEKCT.

® Jlo6aBUTH BBIBOJbI, BHUMAaTeJIbHO HasHaudas KaKIoMy rpadudeckoe IIpejCcTaB/eHHe, UMs, HOMEP U
3JIEKTPHUYECKUH TUII (BXOJ, BBIXO/I, TPeXCTaOMIbHBIN, BEIBOJ, ITUTAaHUS U T.IL.).

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

° ,Z[06aBI/ITB OOIIOJIHHUTEJIbHBIE IIOJIM, TaKHe KaK HMs II0CaJO0YHOI'0 MeCTa, HCIIOJIb3yeMOIo IIPpHU
IIPOEKTHUPOBaHUU e4YaTHOM ILJIaThl, ¥/UJIN YCTaHOBHUTH UX BUIHUMOCTE.

¢ JIOKyMEeHTHpPOBAaThb KOMIIOHEHT, ITyTéM 3allOJIHEHUS CTPOKH OIIMCAaHWS, yKa3aHWsd CCHLIKKM Ha
CIIPaBOYHYIO JOKYMEHTAITHIO U TIP.

* COXpPaHUTH €T0 B CIPOEKTUPOBAHHOU OMOIMOTEKE.

86



00630p pegakTopa OU0/JIMOTEKH KOMIIOHEHTOB

OCHOBHOe OKHO peflaKTopa 6u6IM0oTeK KOMIIOHEHTOB I10Ka3aHOo HiKe. OHO COCTOUT U3 TPOUX IaHeJel
WHCTPYMEHTOB [JI1 OBICTPOTO [OCTyIIa K OCHOBHBIM KOMaHJaM HW TIOJ [JId IIPOCMOTpa U
peraxkTupoBaHud. Ha IaHessIX UHCTPYMEHTOB PAcCIIOJIOKeHbl He BCe TOCTYIIHbIe KOMaHbI, OCTaIbHbIE
MO>KHO HAaWTHU B MEHIO.

PegakTopa BubnuoTeky komnoHeHToB: /usr/shareskicads/librarys/74«=. 1ib [Tonbko HTEHUE]
@aiin Mpaeka [MpocmoTp PasmecTWTe HacTpolkw Cnpaeka
= - 5 BC
a0 D>iEits ol T & /RQURQDD | [[ern ;
In . . . . A
- =y °T
mm
il T
5 1 O
Ll @ W .
> U 3 ®
o~
D
< = 74L L
»
_P-w
»
q
Wma McesgoHKMM HacTe KoHTyp Twun OnwncaHne K.nr4eBkle cnoea HokyMeHTaLwMA
74LS00 OTCyTCTBYET A HopmansHo YacTe Quad nand?2 TTL nand2
Z6,51 X890 Y-6,35 dx 8,90 dy -6,35 dist 10,93 MM

OcHOBHAasI IIaHEJ/Ib HHCTPYMEHTOB

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

A i m :[b—%%:[}‘ ‘.m %T ¥ & e QR 3:} YacTs A + |[7aLs00 - e
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§

Qo

Unit A

K

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.

88



ITaHeIb HHCTPYMEHTOB YePTEKHBIX 37IEMEHTOB

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

ITaHe/Ib HHCTPYMEHTOB IapaMeTPOB

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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Bp100p U yIIpaBjIeHHe OUO/IM0TEeKOMN

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.

BbIOOP U cOXpaHeHHe KOMIIOHEHTa

BbIOOP KOMIIOHEHTA

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

CoxpaHeHH e KOMIIOHEHTa

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.

Co3maHNe KOMIIOHEHTOB OHO/INOTEKH

Co3sgaHye HOBOro KOMIIOHEHTa
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...).

¢ 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.

e 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

Number 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

By,ueT CO3/I1aH HOBBIN KOMIIOHEHT C YKa3aHHBIMH BBIIIE IIapaMeTpaMK U IIPe/ICTaBJIEH B pelaKToPe, KaK
IIOKa3aHO HHKe.
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FegakTopa BubnuoTeku kKoMnoHeEHTOB: He Beibpana BubnuoTeka
@ain  Mpaeka MpocmoTp PasmecTuTe HacTpofkkw Cnpaska

Do > Ps o0 #T & QAR

_TE I;E
+

Sy U/ OOA LT

Z17,00 X6,35 Y-2,54 dx 6,35 dy-2,54 dist 6,84 MM

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 *=4 icon and clicking on the new desired anchor position.
Co3aHyie KOMIIOHEHTa Ha OCHOBe Apyroro

YacTo KOMIIOHEHT, KOTOPBIH HY)KHO CZeJIaTh, II0X0’K Ha OWH U3 Y)Ke CYIIeCTBYIOIIMX B O6MO/IMOTeKe. B
3TOM CJIy4ae JIETKO 3aTPy3UTh U IIOIIPABUTH CYIIEeCTBYIOIIMI KOMIIOHEHT.

° 38pr3HTe KOMIIOHEHT, KOTOpBIﬁ HY’KHO B34Th 3d OCHOBY.

® 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.

® BBIIIOJIHUTE BCE HEO6XO,I[I/INIBIE H3MEeHEeHUsI B KOMIIOHEHTEe.

* Save the modified symbol.

CBoMCTBA KOMIIOHEHTAa

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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CBoicTBa gna HEW_GATE

MNapameTphl | OnwcaHwe | McepgoHKM | @UABTP Nocag.MecT
OBLwme

WMmeeT gononHWTensHoe obosHaveHue (no ge Mopray)
B MokasaTe Homep BuiBOgaE

B MokazaTe MMA BLIBOOA

MiM#A BHIBOOE BHYTPM

Kon-eo 4acTel (mMakc. gonycTumo 64) CMelgHWe NosiuKMKY MMEHI BIBOOA
1 = 40

4k

Co30aTe Kak CUMBON MWTaHKWA

Bce 4acTw He B3aWMo3aMeHAEMbI

% OTMEHWUTE | @gl( |

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.

Ha mpuMepe HIDKe IT0Ka3aH KOMIIOHEHT C BBIKJIOUeHHBIM ITapaMeTpoM "MIMd BeIBOIa BHYTpPHU'". O6paTuUTe
BHHUMaHUe Ha I10JI0’KeHHe UMeHHU U HOMepa BBIBOJ[0B.
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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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_-,;; + Choose Symbol (17154 items loaded) R4

Q, operational vssop

Item Description
~ Amplifier_Operational General operational amplifiers U
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
OPA1641 JFET input, ultralow distortion, o
> OPATB78 Low-Distortion Audio Operatic LM290L|.
> OPATB92xDGK Dual SoundPlus Low Power, Lo
> OPA2156xDGK Dual 36Y, Ultra Low Noise, Rail
> OPA2196xDGK Dual, Low-Power, Low Offset
> OPA2197xDGK Dual 36V, Precision, Rail-to-Rai
> OPA2333xxDGK Dual 1.8V, microPower, CMOS | | No default footprint W
> 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://www.ti.com/lit/ds/symlink/Im358.pdf

Select with Browser | Place repeated copies Place all units ® Cancel " 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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CBodcTBa gna 74L5HH

MNapameTphl | OnycaHwe | McepgoHKM | PUNLTP Nocag.MecT

Mocag.mMecTa

14DIP300*

5014=

OobaenTe
MNpaBrTe
¥oanuTe

¥0anuTe BCE

x OTMEHWTE @ oK

KoMIIOHEHTBI C AJIbTEPHATHUBHBIM HaY€PTaHHEM

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

to select the unit you wish to edit.

HacTe A w | 7ALS00 -
B2kD, | |
A

HacTe B

"W YacTe C

HacTe O
'A

&

I'paduueckue 3J1eMEHTHI

dropdown shown below

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

information. Graphical elements are created with the following tools:

® JIMHUU U II0JIUTOHBI, 3aar0TCA Havya/IbHOM ¥ KOHEUHOM TOUYKaMHU.
° HpE[NIOYI‘OJILHI/IKI/I, 3aar0TCA ABYMsA ITIPOTHUBOITOJ/JIOZKHBIMU YIJIAMH.

*  OKpY>KHOCTH, 3a[[al0TCSI IIEHTPOM H PalIyCOM.
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Jyry, 3a1ar0TCs HaYaJIbHOU ¥ KOHEYHOUW TOUKaMU AYTH U e€ IIeHTpoM. /[yra MO>KeT ObITh B IIpefesax
oT 0° o 180°.

BepTukasbHas IIaHeJ b WHCTPYMEHTOB C IIPaBOM CTOPOHBI OCHOBHOTO OKHA I103BOJIAeT pasMelaTh Bce
rpaduyecKrie 3jieMeHTHl, HeOOXOJUMBble I IIOCTPOeHHsS YCIOBHOIO rpaduuecKoro 0603HadyeHUsS
KOMITOHEHTa.

I‘paq)nqecxne JJIEMEHTBHI B YaCTAX U JOIIO/THUTE/IBHBIX HAYECPTAHUAX

Kaxnpiii rpa@uyuecKyil 3jieMeHT (JIMHUS, IyTa, OKPY>KHOCTh, U TIP.) MOYKHO OTIPeIeTUTh KaK OOIIHUU 1T
BCEX YacTed W/WIM [OIOJHUTEIbHBIX HAuepTaHWUU WM OTHEJbHBINM [AJ1 JaHHOW YacTH W/UINd
HauepTaHus. K mmapamerpam ajleMeHTa MO>KHO JIETKO IIOJIYYUTH AOCTYII Uepe3 I[eY0K IIPaBOU KHOIIKK
MBI Ha Ha HEM J[JI1 BhI30Ba KOHTEKCTHOTO MeHI0. HrKe moKa3aHO KOHTEKCTHOE MEHIO I IMHUU.

= |

vrj ; MepemMecTUTs AMHKMD M
1 u ; MepeTalnTe TOYKY KOHTYPE G
O ' > ' E} lNpaeka NapaMeTpoB AUHNKN E
' ' TR YOanuTe MK Delete ' 3

|

Q] Lentp Fa !

- - ' 2 - ' ' Q ' Q YBeAn4WTe MacwTab F1
(= ' z ' 7 Q YMEHBIINTE MacwTab F2
) ) ' ) ) ' ' tD ' (¥ Nepepucosats F3

_Pe_ [Q\ ABTO macwTab Home -

Q Bribop macwiTaba b

~. Buibop ceTkm r -

KEEEIK[JI:ITI:
o

Taxke, MOYKHO IBa’KIbl H_[éJIKHYTI: Ha ajJIeMeHTe I/iid U3MEHEHHUAd €ro IrapaMeTpoB. Hipxe l'IpI/IBe,ZLéH
Auajaor HaCTPOfIKI/I JJIEMEHTa II0/JIMIOHa.
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fMNoraHaa CBodcTBa oTobpaxeHus

ObLue

TonwmHa: 0,000 {ram}

ObLMe BIBOOLI

[BF OBt oA Boex YacTeld KoMMoHeHTa

OB onA Bcex HavepTaHWA (Mo ge Moprany)

CTHUNbL 33aNMUMBEMX

® He 3anueaTh
3anvBKa NepegHero naaqa

3anuveka toHa

% OTMEHWTE | @gn’ |

CBoticTBa rpagUUecKoro 3JIeMeHTa:

¢ "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.

I'padpuyueckuii TEKCT

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.

KoMIIOHEeHTHhI U3 HECKOJIBKHX YaCTEeH U C A OIIOJIHUTE/IBbHBIMHA
HavepTaHUAMH

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.

CBolcTBa gna EELAY _ZRT_3PARET

MNapameTphl | OnwcaHwe | MceegoHWM | @UABTP Nocad.mecT
ObBwme

MmeeT gononHWTensHoe obosHaveHe (Mo ge MopraHy)
B MokasaTe HoMep BLIBOOa
B NokasaTe uMA BeiBOOR

& Vma BeiBoga BHYTPK

Kon-eo YacTel (makc., gonycTumo 64) CMeleHWe NosiuMy MMeHW BIBOOE
3 = 40 =

Co30aThe Kak CUMBON MWUTaHWA

Bce 4acTW He B3aKMo3aMeHAeMbl

ﬁ OTMEHWTE | @gl( |

Unit A

K
|Z| G5V—2_5Split

16

99



UnitB

w O
K
G5V—2_Split
N
Unit C
-] (@)

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 0?% 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

di1eMeHThIrpadpHUeCcKOro 06003HaueHUus

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.
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NormaHas CBolcTBa oTobpaxeHus

ObLue
TonwmHa: 0,000 {pam)

ObDLIKWe BLIBOObI

OBLWKWA ONA BCexX YacTeld KoMMNoHeHTa

x.
I

CTHNb 33aNUBKKX

® He zanueate

3anueka nepenHerc NnaHa

3anueka goHa

g omennr. (IS
- RELAY_2RT_3PART

Co3gaHue U pelaKTHPOBaHHE BHIBO/IOB

You can click on the D% 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.

OO611IHe cBeleHHsI 0 BBIBOIaX

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.

BaskHable 3aMeUyaHUs:

* 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.

e If the pin name is empty, the pin is considered unnamed.
* Pin names can be repeated in a symbol.

® Pin numbers must be unique in a symbol.
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CBoiicTBa BHIBO/I0B

CEolcTBa BwBooa

MmA BoIBOOE: il Pasmep wpwdTa umeHn: |1,016 MM
Homep eeiBoga: [E-l Paamep wpwdTa HoMepa: | 1,016 MM
OpuWeHTauua: o Bnpaeo a ATLIE: 4,318 L)
3INeKTp.THN: = MaccrBHbIA =
Fpadmyecknid cTuak: | = uHKUA =

OBlWWe BRIBDOLI
OBWWA ONA BCeX YacTed KoOMMoHeHTa

OBwwria ona Bcex HavepTaHWA (No oe MopraHy)

CBOMCTEaE CXEMI
B OUMbIA

ﬁ OTMEHNTE | @QK |

Jlvayior CBOYICTB BBHIBO/IA IT03BOJISIET PEIAKTHPOBATh BCE €ro IMapaMeTPhl. ITOT AHUAIOT aBTOMATHUECKH
0TOoOpaXkaeTcs IIPU CO3MaHUU BHIBO/IA HUIH IIPU ABOMHOM IIEJTUKE Ha CYIECTBYIOIIEM BBIBOjE. JlaHHBIH
JTHAJIOT TI03BOJIIET U3MEHSTD:

¢ The pin name and text size.

¢ The pin number and text size.

¢ The pinlength.

* The pin electrical type and graphical style.

¢ [IpHMHa/J/IEe>KHOCTDb K YaCTH HJIH albTePHAaTUBHOMY HauepPTaHHUIO.
* 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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CBoicTBa BubBoga

MmA BoiBoga: |C1 | Pazmep WpudiTa MMeH: |1.016 | MM
Homep BeiBOOE: |5 | Pazmep wpwdTa Homepa: |1.016 | M
OpMeHTaLWA: o] Bnpaso = AR |'4-318 | M
INeKTP.TIM: H MaccuBHLIA =
re
rpagueckui crane:
[~ VIHBEpCHBI

MHaMUYECKUIA BXD
OBLMe BLIBOOK +n A
— o WHBEPCHBIA AMHAMWYECKWA BXO
OBLIWA onA Boex i P A A
|- HeratueHwA Bxoq

| OBwwin ona Bcex . "
tnn an 4= HeraTMBHLIA AMHaMUYECKUA BXOM,

TS T P~ HeraTWeHEIA BEIXOD,

% Bugumblii - TakToBwIA No 3agHemy hpoHTY

¥ He norvyecknii

x OTMEHWUTE @ Ok

J/IeKTpUYeCKUil TUII BBIBOJIOB

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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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,:.J 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
editor. To edit the pin style in the alternate symbolic representation, it must first be enabled by clicking the
3 button on the tool bar. To edit the pin number for each unit, select the appropriate unit using the

74LS00 *  drop down control.
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Pin Table

Another way to edit pins is to use the Pin Table, which is accessible via the E 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 W 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.

D— b g Pin Table v X |
Number Name Electrical Type Graphic Style Orientation Length X Position = Y Position
_ - (g Output F Line Fo Left 0.1in 0.31in 0in
2 - = tnput F Line o Right 0.1in 0.3in 0.1in
3 + =l Input F Line o right 0.11n 0.3in 0.11n
4 v+ = power input F Line £ pown 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 = (] Output F Line Fo Left 0.1in 0.3in 0in
8 - |_> Output |— Line |‘° 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
11 V- =¥ power input = Line T up 0.15in 0.1in 0.3in
12 + =l Input F Line o right 0.11n 0.3in 0.1n
13 - - Input F Line o Right 0.1in -0.3in 0.1in
14 - P 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 F 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
I1oJ11 KOMIIOHEHTOB

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

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.

PelaK TP OBaHHUE I10/1€il KOMIIOHEHTOB

YTo6hl M3MEHUTH CYITIECTBYIOITHE II0JIe, HY»KHO BBI3BAaTh KOHTEKCTHOE MEHIO C IIOMOIIbI0 ITpaBOM
KHOIIKH MBIIITH, KaK [I0Ka3aHO Ha PUCYHKe HIDKe.
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To add new fields, delete optional fields, or edit existing fields, use the R 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.

BaskHable 3aMeuyaHUs:

* 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.

e 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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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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PegakTopa BuBnuoTeku komMnoHeHToB: fusr/shareskicads/]libraruspower. lib [Tonkko 4TeHus]
@ain  Mpaeka [MpocwmoTp PasmecTWTe HacTpoiky Cnpaeka

0305 e e (w0 BT & Q_aQID D

+5V

_TE I;E

+

Ce*&UIQOH L

_ #PWR?

Tun HacTk MNpecbpazoeaTe Wma Homep Tun CTune BUOWMEIA OnwHa OpWeHTauMA
BeiBog, 1 HET +5V 1 Bxog muTaHma NuHwA HeT 0,000 mm Beepx
Z15,71 X 0,00 Y 0,00 dx 0,00 dy 0,00 dist 0,00 MM

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

JIJ1s1 cO3aHusI CHMBOJIA IIUTaHUS IIPUMEHSTITe CJIe/TyIOITIe ITTarH:

* 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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IIpocMOTPUIUK OUO/INOTEK KOMIIOHEHTOB

BBenenue

The Symbol Library Browser allows you to quickly examine the content of symbol libraries. The Symbol
Library Viewer can be accessed by clicking Ei& icon on the main toolbar, View - Symbol Library

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

Boifop komnoHedHTa [zarpuxeHo 1180 anemedHToB)

PUNLTR:
¥ -- WcTopuA --
T4HC245
B interf _u-cache
B interf u_schlib
F power
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2 - 18
] i Bl McepnoHum 74L5245
—i—pl 5 e
— L
a3 B3—L2—
o%,&il E,ill—ﬂ
PR pa—Ld
27 71l .
1
—Ll g o
YT+
ﬁC}IMEHMTh @QK
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I'stTaBHOE OKHO

DBzop BubnuoTeku [fuscdshareskicad/demosdinterf_ufinterf_u_schlib, lik]
daidn MpocmoTp  Cnpaeka

OH| e # & & QR

power 7415245
interf_u-cache 74L5541
74L5688
BUSPC
C
CAPAPOL
CONN_8X2
CcP
CRYSTAL
DB23
EP&0OD
GND
LED
PWR_FLAG
R

RR9

LY
HacTe MNcesgoHKMM OnvcaHne K.n4eswe cnoea
T4L5245 TAHC245

22,26 X-24,13 ¥ 0,00 dx -24,13 dy 0,00 dist 24,13 M1

YTOOBI IIPOCMOTPETH COMIEPKUMOE HY>KHOU OHMOMOTEKH, HY>KHO BBIOpAaTh €€ B IIePBOM KOJIOHKE CJIEBA.
JloCTyIIHbIe KOMIIOHEHTHI OyAyT II0KasaHbl BO BTOPOM KOJIOHKe, IJle MOYKHO BBIOpaTh HYKHBIN

KOMITOHEHT JIJIs1 IIPOCMOTpa.

OBzop Bubnuoreku [Jfusr/share/kicad/demos/interf_u/interf_u_schlib, libl
@aidn  MpocwmoTp  Cnpaeka

W« # & aaeQ
interf_u_schlib

power 7415245

interf_u-cache 7415541
7415688
BUSPC
C
CAPAPOL
COMNMN_8X2
CcP
CRYSTAL
DB25
EPB0O0
GND TS

LED SRR eumen . (6 ST« G I

PWR_FLAG TR TbAC26S

R S

RRS

LY
HacTe McesgoHKMM OnvcaHne K.n4eswe cnoea
T4L5245 TAHC245

Z 2,26 X11.43 Y -19.05 dx 11,43 dy-19,05 dist 22,22 M
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BepxHssa maHe/Ib HHCTPYMEHTOB IPOCMOTPIINKA KOMIIOHEHTOB
OHMO/INOTEeKH

BerHHE[ IIaHeJIb MHCTPYMEHTOB ITPOCMOTPIIMMKA 06100 TeKH KOMIIOHEHTOB ITOKa3aHa HIDKe.

M «@ » & Q ¢ R T unita - 3

JIOCTYITHBI CJIeTYIOITHE KOMAH/IbI:

EB Selection of the symbol which can be also selected in the displayed list.

ia Display previous symbol.

i% Display next symbol.

Tl

"/ G-l Q @)\ Zoom tools.

I3 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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Co3maHue CIIMCKa COeINHEeHUN
0630p

A netlist is a file which describes electrical connections between symbol pins. These connections are referred
to as nets. Netlist files contain:

e Alist of symbols and their pins.

¢ Alist of connections (nets) between symbol pins.

Many different netlist formats exist. Sometimes the symbols list and the list of nets are two separate files.
This netlist is fundamental in the use of schematic capture software, because the netlist is the link with other
electronic CAD software, such as:

¢ [IpHJI0>KeHUS TPACCUPOBKU IT€UaTHBIX I171aT.
* CUMYJIITOPEI CXeM U ITIepeXOLHBIX IIPOIIeCCOB.

* Programmable logic (FPGA, CPLD, etc.) compilers.

KiCad supports several netlist formats:

e KiCad format, which can be imported by the KiCad PCB Editor. However, the "Update PCB from
Schematic" tool should be used instead of importing a KiCad netlist into the PCB editor.

* OrCAD PCB2 format, for designing PCBs with OrCAD.
* CADSTAR format, for designing PCBs with CADSTAR.

® Spice format, for use with various external circuit simulators.

In KiCad version 5.0 and later, it is not necessary to create a netlist for transfering a design
NOTE from the schematic editor to the PCB editor. Instead, use the "Update PCB from
Schematic" tool.

dopMaThI CIMCKOB COeJUHEHU

Netlists are exported with the Export Netlist dialog (File - Export - Netlist...).

Several netlist formats are available, and are selectable with the tabs at the top of the window. Some netlist
formats have options.

Clicking the Export Netlist button prompts for a netlist filename and saves the netlist.

NOTE Netlist generation can take up to several minutes for large schematics.

Custom generators can be added by clicking the Add Generator... button. Custom generators are external
tools that are called by KiCad, for example Python scripts or XSLT stylesheets. For more information on
custom netlist generators, see the section on adding custom netlist generators.
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KiCad Netlist Format

:;!;' -+ Export Netlist

KiCad | OrcadPCB2 | CadStar | Spice |

Add Generator.. Remove Generato

The KiCad netlist exporter does not have any options.

NOTE
Schematic" tool.

OrCAD PCB2 Netlist Format
:;!;' 4 Export Metlist

| KiCad | OrcadPCB2 | CadStar | Spice |

Add Generatotr.. Femove Generato

The OrCAD netlist exporter does not have any options.

Close Export Netlist

In KiCad version 5.0 and later, it is not necessary to create a netlist for transfering a design
from the schematic editor to the PCB editor. Instead, use the "Update PCB from

Close Export Netlist
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CADSTAR Netlist Format
—?E' b 4 Export Netlist P 1

KiCad | OrcadPCB2 CadStar @ Spice

Add Generator... Close Export Netlist

The CADSTAR netlist exporter does not have any options.

Spice Netlist Format

Cnucok uened

Pchnew | OrcadPCB2 | CadStar | Spice
CihopMUpoBaTE
MapaMeTpkl:

%OIMEHMTh
DOPMAT M0 YMOMHaHWH0

3anycTUTb CUMYNATOP

MNpedwke obo3HaqeHnAn 'U' 1 'IC" c 'X' NobaenTe nnaruH

Mcnons3oeaTe HoMEpRa LUENEA Kak MMEHE LEener

KomaHga cumynaTopa: .
Vicnonb30BaTh MMeHa Lieneil no yMon4aHuo

@aAn cnMcka Lened:
interf_u.cir

The Spice netlist format offers several options.

When the Reformat passive symbol values box is checked, passive symbol values will be adjusted to be
compatible with Spice. Specifically:

® u and M as unit prefixes are replaced with u and Meg, respectively

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

® Values in RKM format are rewritten to be Spice-compatible (e.g. 4u7 is changedto 4.7u)

The Spice netlist exporter also provides an easy way to simulate the generated netlist with an external

simulator. This can be useful for running a simulation without using KiCad’s internal ngspice simulator, or
for running an ngspice simulation with options that are not supported by KiCad’s simulator tool.

Enter the path to the external simulator in the text box, with %I representing the generated netlist. Click
the Create Netlist and Run Simulator Command button to generate the netlist and automatically run the
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simulator.

The default simulator command ( spice "%I") must be adjusted to point to a simulator

NOTE .
installed on your system.
For more information on the contents of Spice netlists, see the Spice netlist section.

IIpuMephI CIUCKOB COeUHEeHUN

Below is the schematic from the sallen_key project included in KiCad’s simulation demos.

GND
j PWR_FLAG VDD
100n L
—
R1 R2 2 V2
1k 1k iy
1 UL bC 10
— T3 R
= 5 lowpass

Y3

=7 ADBOSL
PWR_FLAGGND
DC 10

vi
c1
> AL 100n

PWR_FLAG VSS

.ac dec 10 1 1Meg

The KiCad format netlist for this schematic is as follows:
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(export (version "E")
(design
(source "/usr/share/kicad/demos/simulation/sallen_key/sallen_key.kicad_sch")
(date "Sun 01 May 2022 03:14:05 PM EDT")
(tool "Eeschema (6.0.4)")
(sheet (number "1") (name "/") (tstamps "/")
(title_block
(title)
(company)
(rev)
(date)
(source "sallen_key.kicad_sch")
(comment (number "1") (value ""))
(comment (number "2") (value ""))
(comment (number "3") (value ""))
(comment (number "4") (value ""))
(comment (number "5") (value ""))
(comment (number "6") (value ""))
(comment (number "7") (value ""))
(comment (number "8") (value ""))
(comment (number "9") (value "")))))
(components
(comp (ref "C1")
(value "100n")
(libsource (lib "sallen_key_schlib") (part "C") (description ""))
(property (name "Sheetname") (value ""))
(property (name "Sheetfile") (value "sallen_key.kicad_sch"))
(sheetpath (names "/") (tstamps "/"))
(tstamps "00000000-0000-0000-0000-00005789077d"))
(comp (ref "C2")
(value "100n")
(fields
(field (name "Fieldname") "Value")
(field (name "SpiceMapping") "1 2")
(field (name "Spice_Primitive") "C"))
(libsource (lib "sallen_key_schlib") (part "C") (description ""))
(property (name "Fieldname") (value "Value"))
(property (name "Spice_Primitive") (value "C"))
(property (name "SpiceMapping") (value "1 2"))
(property (name "Sheetname") (value ""))
(property (name "Sheetfile") (value "sallen_key.kicad_sch"))
(sheetpath (names "/") (tstamps "/"))
(tstamps "00000000-0000-0000-0000-00005789085b"))
(comp (ref "R1")
(value "1k")
(fields
(field (name "Fieldname") "Value")
(field (name "SpiceMapping") "1 2")
(field (name "Spice_Primitive") "R"))
(libsource (lib "sallen_key_schlib") (part "R") (description ""))
(property (name "Fieldname") (value "Value"))
(property (name "SpiceMapping") (value "1 2"))
(property (name "Spice_Primitive") (value "R"))
(property (name "Sheetname") (value ""))
(property (name "Sheetfile") (value "sallen_key.kicad_sch"))
(sheetpath (names "/") (tstamps "/"))
(tstamps "00000000-0000-0000-0000-0000578906FF"))
(comp (ref "R2")
(value "1k")
(fields
(field (name "Fieldname") "Value")
(field (name "SpiceMapping") "1 2")
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In Spice format, the netlist is as follows:

.title KiCad schematic

.include "ad8051.1lib"

XU1 Net-_C2-Pad1_ /lowpass VDD VSS /lowpass AD8051
C2 Net-_C2-Pad1_ GND 100n

C1 /lowpass Net-_C1-Pad2_ 100n

R2 Net-_C2-Pad1_ Net-_C1-Pad2_ 1k
R1 Net-_C1-Pad2_ Net-_R1-Pad2_ 1k
V1 Net-_R1-Pad2_ GND AC 1

V2 VDD GND DC 10

V3 GND VSS DC 10

.ac dec 10 1 1Meg

.end

3aMe4YaHH 0 CIIMCKaX CoeHHEHU

IIpenocTrepeskeHre 060 UIMEHOBAHIH 3JIEMEHTOB CIIMCKa COeUHEeHHH

Many software tools that use netlists do not accept spaces in component names, pins, nets, or other fields.
Avoid using spaces in pins, labels, names, and value fields of components to ensure maximum compatibility.

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 by other
software that reads those netlist files.

Spice netlists

Spice simulators expect simulation commands ( .PROBE, .AC, .TRAN, etc.) to be included in the netlist.

Any text line included in the schematic diagram starting with a period ( . ) will be included in the netlist. If a
text object contains multiple lines, only the lines beginning with a period will be included.

.include directives for including model library files are automatically added to the netlist based on the
Spice model settings for the symbols in the schematic.
ITpoune popmMaTsl

KiCad supports custom netlist generators for exporting netlists in other formats. Some examples of netlist
generators are given in the custom netlist generators section.

A netlist generator is a script or program that converts the intermediate netlist file created by KiCad into the
desired netlist format. The intermediate netlist file contains all of the netlist information required to create
an arbitrary netlist for the schematic. Python and XSLT are commonly used tools to create custom netlist
generators.

Adding new netlist generators

New netlist generators are added by clicking the Add Generator... button.

122



ChopMUpoBaTh

% OTMEHWTE

NobaBnTs nnarud

Mcnone3ceaTe MMeHa LI,E*I'IEIH o YyMon4aHn D

New generators require a name and a command. The name is shown in the tab label, and the command is run
whenever the Export Netlist button is clicked.

When the netlist is generated, KiCad creates an intermediate XML file which contains all of the netlist
information from the schematic. The generator command is then run in order to transform the intermediate
netlist into the desired netlist format.

The netlist command must be set up properly so that the netlist generator script takes the intermediate
netlist file as input and outputs the desired netlist file. The %I argument represents the input intermediate
netlist filename and the %0 argument represents the output netlist filename. The exact netlist command will
depend on the generator script used.

<I>opMaT KOMaHﬂHOfl CTPOKH

Consider the following example which uses xsltproc to generate a netlist in PADS ASC format. xsltproc
converts the intermediate netlist using the netlist_form_pads-pcb.asc.xsl stylesheet to define the output
format:

xsltproc -o %0.net /usr/share/kicad/plugins/netlist_form_pads-pcb.asc.xsl %I

The purpose of each part of the command is as follows:
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xsltproc Atoolto convert an XML file (the
intermediate netlist) according to an XSLT
stylesheet.

-0 %0.net Output filename. %0 is replaced with the
name of the intermediate netlist file,
which is <schematic name>.xml.
Therefore in this example the complete
output filename is <schematic
name>.xml.net . An arbitrary output
filename can be specified if desired with -
o <filename>.

/usr/share/kicad/plugins/netlist_form_pads- XSLT stylesheet which determines how

pcb.asc.xsl the output is formatted. This particular
stylesheet is included with KiCad, but
custom stylesheets can also be created.

%1 Input (intermediate netlist) filename. %I
is replaced with the name of the
intermediate netlist file, which is

<schematic name>.xml.

For netlist generators that do not use xsltproc, the generator command will differ.

dopMmaT BpeMeHHOro ¢ailia CIuCKa CoeJMHeHUn

See the custom netlist generators section for more information about netlist generators, a description of the
intermediate netlist format, and some examples of netlist generators.
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Co3aHue CIIMCKOB LIelle! U IIepevyHen
3/IEMEHTOB B pa3/JINYHbIX popmMaTax

IIpoMe)XyTOYHBIN ¢aijI CIHCKa Ijernei

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

JTOT Qariy II0CTPOEH ¢ IpUMeHeHreM ciHTaKcuca XML ¥ HasbIBaeTCs IIPOMEKYTOUHBIM. OH COLEP KUT B
cebe OOJIBIIIOE KOJIMYECTBO JIaHHBIX O IIeUYaTHOM IIJIaTe U, 6yarofjaps 3TOMY, MO>KeT ObITH HCII0JIb30BaH
JJIS1 TIO CJIeYFOLIIET0 IIpeo6pa3oBaHUs B IlepedeHb 3JIeMeHTOB WM Gaiiy Apyroro popMmara.

B 3aBHCHMOCTH OT BBIXOZHOTO ¢opMaTa (IlepeueHb 3J€EMEHTOB WM CIIHCOK Iiemed), GymayT
HICII0JTH30BaThCS PAa3/IMUHbIE 00IACTH IIPOMEKYTOUHOTO Qaiiia, ITPH reHepariii.

ITpuMep cxeMBI

YOO

PWR_FLAG

<>

WYEC e
= -+ U2A
1 2 5 5 SIG_QUT
% |32 _siGour U1A ¥
élooz E CLACK_IN 1 DO 2 3 b
741504 T [
Ci = QC
TLLS 74
<>
PWR_FLAG

fp )

IIpuMep NPOMe>KyTOUHOro ¢aiiia CIIUCcKa Iernei

IIpoMesKyTOUHBIN dati criucka 1iemnett (B popmare XML), COOTBETCTBYIOIMY IPUBELEHHOM BHIIIIE CXEME,
II0Ka3aH fajee.
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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>

126



IIpeo6pasoBaHHe CIIHCKA Iielleil B Apyrou popmar

[IpuMeHsI CIleHapUH IIpeo6pasoBaHMs, MOYKHO M3 IIPOMEKYTOUHOTO ¢aliyia CIHCKa Ilelleil IT0JIyYUThb
VIIPOIIIEHHBIN CIIUCOK Ilellelt WM IlepeueHb 3jeMeHTOB. Tak Kak BBLIMIOJIHSAETCS Mpeobpa3oBaHUe U3
TeKCTOBOTO daiiyia B TEKCTOBBIM, TO CITeHApHH JIJI IIpeo6pa3oBaHUsI MOYKHO COCTaBUTH Ha s3bIKax Python,
XSLT mtu Tr060M IPYToM, YMeIoITeM paboTaTh ¢ XML TaHHBIMH.

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.

OcHOBBI XSLT

JIOKyMeHT, 00BSICHIIONTHI ITpeobpa3oBanud XSL (XSLT - XSL Transformations), AOCTYIIEH 3/1eCh:
http://www.w3.org/TR/xslt

Co3maHue cimcka neneir B popmare Pads-Pch

®opMmat pads-pch COCTOUT U3 ABYX UacTer.

® (Crucka Ioca0YHbIX MecCT.

e (Crmcka coefMHEeHUU: KOHTaKTHBIE IJIOIIaaKHI CTPYIIIINPOBAHELI II0 UME€HAM Iereun.

Cpasy 1moj, sTuM, II0KasaH CIleHapHUy g [IpeobpasoBaHUs IIPOMEKYTOUHOTO CIIMCKa Ijerei B Qpaiy B
dopmare pads-pch:
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<?xml version="1.0" encoding="IS0-8859-1"?>

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

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

How to use:
https://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">
<l-- nets are output only if there is more than one pin in net

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

<!-- for each node -->
<xsl:template match="node">
<xsl:text> </xsl:text>
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A 3mech, T0OKa3aHo CoJep>KUMOe BBIXOJHOTO daiiia B opmare pads-pcb mocse paboTsl Xsltproc:

*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*

KomMmanmHas CTpPOKa [iJis 3allyCKa 3TOTO0 Hp806paSOBaHI/IE[I

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

Co3gaHue cnucka nemneii B opmare Cadstar

dopmar Cadstar COCTOUT U3 [BYX YacTeu.

¢ (Cruycka I10CaJJOuYHbIX MeCT.

* (Crucka COE,/II/IHEHI/II‘/JII KOHTAKTHBIE IVIOMTaAKK CIPYIIIIMPOBAHBI II0 KME€HaM ueneﬁ.

[Jasiee mokasaH $aiiI CiieHapys I/ BEIIOJIHEHUS HE0OX0TUMbIX ITPe00pas0BaHUI:
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<?xml version="1.0" encoding="IS0-8859-1"?>

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

<IDOCTYPE xsl:stylesheet [
<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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JT0 BBIXOAHOU daiii B popmare Cadstar.

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

Co3paHue cimcka ueneil B opmare Orcad PCB2

JroT ¢opMaT HMeeT TOJBKO OJHY 4YacCTb, KOTOpas SBJSIETCI CIIMCKOM II0CAJOYHBIX MecT. Kakmoe
II0CAI0OYHOE MEeCTO COMEP)KUT IlepeueHb ero KOHTAKTHBIX ILIOI@AO0K C yKasaHWEeM II0[[COeqUHEHHBIX
Iereun.

31ech MMPUBEEH CIIEHAPHH /I BBITIOJTHEHHUST HEO0 0X0/TUMBIX ITPe06pa3oBaHMUiA:
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<?xml version="1.0" encoding="IS0-8859-1"?>

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

How to use:
https://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>

e
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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31ech I0Ka3aH BeIXOAHOH daiiyl B popmare OrcadPCB2.

( { 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 )

AN A A A A A A A

)

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

( 7 GND )
( 14 vCC )

)

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

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

Netlist plugins interface

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

HaCTp OoHKa AHAJIOTOBOI'0 OKHa

Kaknmpiii MO>KeT 06aBUTh BKJIAAKY IJII HOBOTO IIJIATMHA TeHEpaIiuy CIIHCKA COeTUHEHUU C IIOMOIIBI0
KHOIIKH "/[06aBUTH ILJIaTHUH".
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ChopMupoBaTh

% OTMEHWTEL

OobBaBnUTe NAaruH

Mcrmonb20BaTe MMEHS Ll,E'I'IE'IFI ne yMon4aHWH

3/1ech M0Ka3aHO KaK BRIVIIIUT BKJIAIKa C IIapaMeTpaMy HOBOTO IytaruHa PadsPch:

Cnucok uened

Pcbnew | OrcadPCB2 | CadStar | Spice | PADS-PCB
ChopMUpoBaETE

MapameTpel:
‘%OIMEHMTh
DopMaT No YMoN4aHuo

NobaBnTe NNaruH
KoMaHOa cnvcka Lenei:

It -0 "%%0" " libfkicad/plugi tlist_f ds-pch.xsl” "%l"
xsltproc o fusrilib/kicad/plugins/netlist_form_pads-pcb.xs S ——

HavmeHoBaHWe:
PADS-PCB

Dain cnMcKka Lene:

ITapamMmeTpsl IUTarUHA
The netlist plug-in configuration dialog requires the following information:
¢ HauMeHoOBaHHe: UMs popMarTa CIIKCKa I1ellel, K IPIMepY.

* KomaHHAas CTPOKA JIJIs 3aITyCKa Ipe06pa3oBaHuUsL.

Kak ToJibK0 GymeT HaskaTa KHOITKa CHOpMUPOBAaTh, IPOU30HU/IET CIIeTYIOIIIEe:

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.

Co3maHue cIMCKa Lened ¢ IOMOLIbI0 KOMaHIHOM! CTPOKH

[IpeAmoIoKIM, HCIIONb3YeTCsl  IIPHIJIOYKeHUe  xsltproc.exe i1 BBIIOJMHEHHWSI  CIleHapUs  II0
IIpeo6pa3oBaHUI0 ITPOMEXKYTOUHOTO daiiia, Torma KOMaHHAs CTPoKa JJId 3aIrycka Xsltproc.exe GymeT
BBIIVISI/IETH TaK:

xsltproc.exe -0 <ums 8blXOOHO20 @Hailna> <ums cueHapus> <ums 6xo0Hoeo XML daiina 0aa

npeobpasoeaHus>
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Ecom KiCad paboTaeT B omepaniioHHON cucrteMe Windows, TO KOMaHJHasg CTpoKa OyleT HMeThb
CJIeYIOIINY BULL:

fi/kicad/bin/xsltproc.exe -0 "%0" f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl "%I"
B oneparfioHHBIX CHCTeMax Ha 6a3e Linux KoMaH/IHasd CTpoKa OyieT TaKoM:
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.

KomaH/iHas cTpoKa o/iiep KuBaeT KOMaH/IbI 111 YKa3aHWs IMeH QaliyIoB:
ITopgnepsxuBaeMsble ITapaMeTphl GopMaTHPOBAHUA.

* %B = 6a30BOe UMsI — IOJIHOE UM BEIXOTHOTO Qaiiia 6e3 MyTH U paclliipeHUs.

* %] = 11oJIHOe MM BpeMEeHHOT'0 BXOZHOTO daiiya (IpoMe>KyTOUHbIHN Qaril CIIHCKa ITelel).
® 90O = 110J1HO€ UM$ BBIXOTHOTO (aria.

%I 6yzeT 3aMeHEeHO aKTyaIbHBIM UMeHeM IIPOMe>KyTOUHOTo daiiia

%O OyzeT 3aMeHeHO aKTyaJbHBIM UMeHeM BBIX0JTHOTO ¢ariia.

dopMaT KOMaHIHOU CTPOKHU: IPpUMep a1 Xsltproc

dopmaT KOMaHIHOU CTPOKU 151 XSItproc cyieyroImin:

<IyTh K Xsltproc> xsltproc <mapameTpsl A1 Xsltproc>

B Windows:

f:/kicad/bin/xsltproc.exe -0 "%O0" f:/kicad/bin/plugins/netlist_form_pads-pch.xsl "%I"
B Linux:

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

B mpuBefEHHBIX BBIIIE IPUMepax MpefroJsiaraeTcs, 4ro Bce ¢aribel xsltproc Ha IIK ¢ OC Windows
yCTaHOBJIEHBI B KaTasor Kicad/bin.
Co3xaHue nepeyHs 3;IeMEeHTOB

Tak Kak IIPOMEXYTOUHBIM (alyl CIHCKa Ielleld COEep)KUT BCH MHQOPMAIMI0 00 HCII0JIh30BaHHBIX
KOMITOHEHTax, TO U3 HEero MO>KHO H3BJIeUb IlepeueHb 3JIEMEeHTOB. /lajsiee II0Ka3aHO JUAJI0T0BOE OKHO C
HaCTPOEHHBIM IJIaTMHOM (B Linux) /11 reHepariyu nepeuHs ssieMeHTOB (Bill Of Materials — BOM):
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Cnucok yened

Pcbnew | OrcadPCB2 | CadStar | Spice | PADS-PCB | BOM
ChopMUpoBaTE
MapameTpel:

%OIMEHMTh
DOpMaT Mo YMOM4aHW0

OoBaBrTe NnaruH
KomaHga crncka Lened:

xsltproc -0 "%0.csv" fusr/lib/kicad/plugins/bom2csv.xsl "%l |

¥OanuTe NAarH
HawmeHoBaHWe:
BOM

@3RN CNUCKa Lenei:

IIyte K ¢atity criieHapust bom2csv.xsl 3aBUCHT OT HCI0JIB3yeMOM OIEpParlMOHHOM cHUcTeMbl. Ha JaHHBIA
MOMEHT, JIUIIHM cileHapud XSLT [ co3faHus IepedHsl 3jleMeHTOB HasbiBaeTca bom2csv.xsl. Eciu
HY)KHO, €r0 BCerJa MOKHO H3MEHUTH U, eI B pesyjbTare IIOJy4YUTCI YTO-TO IIOJIE3HOe IJI1 BCEX,
IIOIIPOCUTH CJeJIaTh HOBBIY ClieHapHii yacThlo IpoekTa KiCad.

dopMaT KOMaHAHOU CTPOKH: IPUMep CIleHapHsa Ha A3bIKe Python
KomanzgHas cTpoKa JJIs1 CKpUIITa Ha s13bIKe Python BRIVIIIUT, TPUOIM3UTEILHO, TAK:

python <ums ¢atisa cKpuiiTa> <MMs BXOHOT0 $aiiia> <uMsi BBIXOJHOTO daiira>

B Windows:

python *exe f:/kicad/python/my_python_script.py "%I" "%O0"

B Linux:

python /usr/local/kicad/python/my_python_script.py "%I" "%O"

IIpentiosaraercs, uro Python yke ycranoBJsieH Ha I1K.

CTpyKTypa IpoMe>XyTOYHOro ¢aiijia CIucKa memnei

JTOT HpUMep IaéT IpecraBaeHue 0 popmare dariya CIIrcKa Iielen.
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<?xml version="1.0" encoding="utf-8"?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>29/08/2010 21:07:51</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1">
<value>CONN_4</value>
<libsource lib="conn" part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<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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OCHOBHBIE 3/1IeMeHTHI ¢aiiia CIIuCcKa 1enei

[IpoMe>KyTOUHBIN (aiil HACUUTHIBAEeT IISITh PasziesioB.

® Pazpmes owiaByeHud (design).

* Paszes KOMIIOHEHTOB (components).

* Paznes yacter koMroHeHTa (libparts).
® Pasnmes oubamoTek (libraries).

® Pasnesnened (nets).

CozteprxkuMoe daiiia OTpaHHUYUBAETCS PA3TeIUTeNIeM <export>

<export version="D">

</export>

Ori1aBjieHue

OwraBJieHHEe OTPAHUYHUBAETCS paszesmTesieM <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>

9TOT pasaes MOKeT CogeprKaTh I1o/ipa3aes C KOMMEHTapHUAMU.

KoMIIoOHeHTBhI

Pasjies1 KOMIIOHEHTOB OTpaHHYMBAETCS Pa3feTeseM <components>

<components>

<comp ref="P1">

<value>CONN_4</value>

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

</comp>

</components>

9TOT pasfies COIEPIKUT TepeyeHb KOMITOHEHTOB KCIIOJIbL3YeMBIX B cxeme. KaKIblii KOMIIOHEHT HMeeT
CJIeJTYIOIIee OITHCAHUE:
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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 UM OUOINOTEKH, H3 KOTOPOH OBLJI B3IT KOMIIOHEHT.

part UM KOMIIOHEHTa B 6u0IH0OTeKe.

sheetpath OyTh K JIUCTY UEPAPXUU: YKa3aH JIMCT U3 BCel HepapXUHU CXeMBbl
tstamps (time stamps) MeTKa BpeMeHH ¢aiia CXeMbl.

tstamp (time stamp) MeTKa BpeMeHU KOMIIOHEeHTa.

3aMe4dyaHHe 0 MeTKe BPEMEHH KOMIIOHCHTA

ﬂJIH COIIOCTaBJIEHHA KOMIIOHEHTOB M3 CIIMCKa HEHEﬁ, KOMIIOHEHTaM K3 IIeYaTHOM ILJIATHI, HCIIOJIB3YIOT
METKHX BpeMEHH B KadeCTB€ YHHKa/JIbHOTIO I/I,ZLEHTI/I(I)I/IKaTOpa IJId Ka’KI0Iro KOMIIOHEHTaA. IJTOT crocob
HCIIOJIB3YETCAd B KiCad kak BCIIOMOTaTeJIbHBIMN, OJI1 HaXO02KIIeHHsA COOTBETCTBYIOIIIErT0 KOMIIOHEHTa M3
CITHICKa u;eneﬁ Ha IIe4YaTHOH IjIaTe. ITO II03B0OJISIET 3aHOBO 0003HaUaTh KOMIIOHEHTHI B IIPOEKTe CXEMBI 1
He TEPSATH IIPH 3TOM CBA3b C II0CAJ0YHBIM MECTOM.

MeTKa BpeMeHU — 3T0 YHUKaJIbHBIN UeHTUPUKATOP /I KOKI0T0 KOMIIOHEHTA WJIM JIUCTa B IIPOEKTe
cxembl. HO, B CJIOXKHBIX HepapXusix, IMe OJMH Qaily CXxeMbl MOYKET HCII0JIb30BaThCSI HECKOJbKUMU
JINCTaMU, KOMIIOHEHTHI U3 3TUX JIMCTOB UMEIOT OJTHHU U Te Ke MeTKH BpeMeHHU.

KarKknpIli JIMCT CJIOXKHOU HepapXud UMeeT CBOM YHHUKAJIbHBIU HUIeHTUQHUKATOp: ero IyTh (sheetpath).
KayxnpIii KOMIIOHEHT (M3 JIMCTa CJIOKHOM HMepapXuH), TOXKe, UMeeT YHUKa/JIbHBIN HUIeHTUQHUKATOP: IIyTh
JICTA + eT0 MeTKa BpeMeHM.

YacTHu KOMIIOHEHTa

Pagmes yacTeli KOMIIOHEHTa OTpaHUYMBAaeTCd pasfesuTeseM <libparts> U comep>KUT ONMHCAHUSA U3
OUOIMOTEKH CXeMBbI. ITOT Pasfiesl CoJIePoKUT:

e JlorycTHMBble MMeHa I10CaJ0UHbIX MeCT (MOJKHO HCII0JIb30BaTh MaCKH) — paszeuTess <fp>.
* TloJs, yKazaHHbIE B OHOIOTEKE — paszenuTess <fields>.

¢ [lepedeHb BHIBOJIOB — Pas/eIuTeb <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>

Ctpoxu THna <pin num="1" type="passive"/> Takke CO/eprKaT JEKTPUYECKHUN TUIl BBIBOAA. [OCTYIIHBI
CJIeIYIOILHE 3JIEKTPHUYeCKHe THIIBL:

Input BX0/1 — 0OBIUHBIN BXOJJHOU BHIBO/T

Output BBIXOI — OOBIYHBIN BEIXOJHOU BBIBO]T

Bidirectional JIByHaIIpaBJIeHHBIX — MOJKeT OBITh KaK BX0/[0M, TaK X BBIXOJ0M

Tri-state TpexcrabUabHBIA — BBO/I/BBIBOJ] IITUHBI

Passive ITacCUBHBIN — 0OBIYHBIN BHIBOJ IIaCCUBHBIX KOMIIOHEHTOB

Unspecified He ompepesieHO — He U3BECTHBIN 9JIEKTPUYeCKUN THUIT

Power input Bxoj nuTaHUA — BXOJ] IINTAaHUS KOMIIOHEHTA

Power output BBIXO/I TUTaHUS — BBIXOJ, Ha I10/,0 0111 BBIX0/1a CTabUIn3aTopa
HaIIpsOKeHU S

Open collector OTKPBITHIM KOJUIEKTOP — YaCTO HUCI0JIb3yeTCs B aHAJIOTOBBIX
KoMIlapaTopax

Open emitter OTKPBITHIY SMUTTEP — WHOTNA UCII0JIb3yeTCs B IOTUYECKHUX JJIeMeHTax

Not connected He mmofcoefiHEeH — [OJDKEH 0CTaThCs 6€3 MOIKIIYEeHUS B CXeMe

Bub/moreKku

PBS,D;EJI O6HbIOTEK OIrpaHUYMBAECTCAd pasaejmTesIeM <libraries>. 3ToT pa3aesqr COCTOMT M3 CIIHCKa
6100 TEK KOMITOHEHTOB, HCII0JIb3YEMBIX B ITPOEKTE CXEMBI.

140



<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>

emu

Paspes jerel orpaHUYMBAETCS pasfesnTesIeM <nets>. ITOT paszesl COCTOUT U3 "IIOAK/II0UEeHUN" B CXeMe.

<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>

B3T0hlp33ﬂ6ﬂe]IepeqHCHﬂKﬂtHBceIIEHH,HpH£YTCTBYHHHH913CXGME.

OGBIYHO IIEITb COCTOUT U3 CJIEYIOIIETO:

<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 BHYTPeHHUM U eHTUQUKATOP JaHHOU I1elu

name UM e Hu

node COZLEePIKUT CCHIJIKY Ha BBIBOJ, KOMIIOHEHTA, II0JKIIYEHHOTO K

TaHHOU I1eIl:u

Bosiee moapo6HO 0 xsltproc

IIpocMmoTpuTe cTpaHUuLy: http://xmlsoft.org/XSLT/xsltproc.html
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BBegenue

XSltproc — 3To KOHCOJIbHOE MPUJIO’KeHUE JJIA BBITIOJTHeHUS ciieHapueB XSLT 1o mpeo6tpasoBanuio XML-
¢ariyioB. Ha [aHHBIE MOMEHT OHO paspabaTbiBaeTcd Kak 4YacTb Iipoekta GNOME, HO MosKeT
HCII0JIb30BaTHCS OTHENBLHO 0T pabodero okpykeHuss GNOME.

Xsltproc BbI3BIBaeTCI M3 KOMaHAHOM CTPOKM (TepMHHaa) C yKasaHWeM CIlieHapusd U MMeHHU ¢aiijia, K
KOTOPOMY 3TOT CIleHapUM J0JDKeH ObITh IIPUMEHEH. EciiM HY)KHO ITpeo0pa3oBaTh CTaHAAPTHBINA BBO/I
BMeCTO ¢ariyia, UCII0JIb3YIOT - (1edrc).

Ecmu crieHapuii cofepkutcad B camoM XML-daiie, To ero He HY)KHO yKasbIBaThb B KOMaH/IHOM CTpPOKe.
XSlth’OC dBTOMAaTHYECKH OIIpeaeiiT Ha/lr4due CIIeHapHs B q)afme " IIPEMEHHUT €To. IIo YMOJTYaHHUIO,
pesysibTaT Ipeobpa3oBaHUA OyeT BhIBeNEeH Ha 3KpaH (stdout). MO>KHO, BMECTO 3TOTO, yKas3aTb HMS
BBIXOHOTO ¢aiiyia c IIOMOILBI0 ITapaMeTpa -0.
dopMaT KOMaHIHOMI CTPOKH

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* ]
[ ¥c000% 1

ITapaMeTpbl KOMaHIHOM CTPOKH

-V —-version

IToka3aTh BEpPCHI0 UCI0JIb3yeMbIX 6mbmoTek libxml u libxslt.

-V WM --verbose

BBIBO/IUTH OITHCAaHUE Ka)KIOTO IT1ara paboThI Xsltproc B IIpoliecce IpUMeHeHUs CIleHapHys K IOKYMEeHTY.
-0 WIH --output ums_gaiina

HarmpaBsisieTr BBIBOA B Gaiyl 1ol mMeHeM ums_paiiaa. IIpp MHO>KECTBEHHOM BBIBOJIe TapaMeTp -0
uMsi_kamanoea/ yKasblBaeT BBIBOAUTHL (aibl B yKa3aHHBIM KarTalor. /[aHHBIM KaTajoT I0JDKeH
CyIIIeCTBOBATb.

--timing

OTo6pa3uTh BpeMs, 3aTpadyeHHOe Ha CUMUTHIBaHHWe CIleHapHus, BBIIIOJHEHWEe IIpeoOpasoBaHUS U
coxXpaHeHUe pesysabTara. OTo6paskaeTcsd B MIJUIHCEKYH/[aX.

--repeat
BrirtoyiHUTE ITpeo6pasoBanue 20 pas. Hcrosb3yeTes 111 TeCTUPOBaHK BpeMeH! 00pab0oTKIL.
--debug

BBIBOJUT TOIIOJIHUTEILHBIN GaiiyI ¢ ApeBOBUAHON XML-CTPYKTYpOH B IeJIIX O TIaKH.
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--novalid

[IpomrycTuTsh 3arpysKy asieMeHTa DTD 13 JoKyMeHTa.
--noout

He BEIBOJUTH pesy/IbTaT.

-maxdepth 3HaveHue

HacTpouTh MaKCHMaIbHYI0 IIyOHHY CTeKa, YTOOBI 00eClieurTh BBIXO0], U3 6ECKOHEYHOr0 ITHKJIa B libxslt.
3HaueHMe 110 ymoJryaHuio — 500.

--html
BxopmHo ¢atin B popmare HTML.
—-param napamemp 3HaleHue

[lepenaTh IapaMeTp napamemp €O 3HaUeHHEM 3HAueHUe B CIieHapHil. MO>KHO IlepeflaBaTh HECKOJBKO
rapameTpoB (mo 32). Ecm B KayecTBe 3HaueHUs GyIeT IlepefiaBaThCsl CTPOKA, HY)KHO HCII0JIH30BaTh
ImapameTp --stringparam.

--stringparam napamemp 3Ha4eHue

IlepesaTh I1apaMeTp napamemp co 3HaUEHHEM 3HaueHue, Ife 3HaueHue — cTpoka. ([IppumedaHue: CTpoKa
IOJDKHA OBITE B popMare utf-8).

--nonet
He ucnosib3oBaTh MHTepHET 1 11oaydeHus1 DTD, 00beKTOB WIH JOKYMEHTOB.
--path nymu

HcI1o/1b30BaTh CIUCOK (pasfeIéHHBIN IIpo6essaMy I TOUKaMU C 3aIIITOM) IIyTel QaiJIoBOU CHCTEMEL,
YKasaHHBIX B nymu [iy1d 3arpysku DTD, 06beKT0B MM JOKYMEHTOB.

--load-trace
[Tokas3aTh B CTaHIaPTHOM BBIBO/Ie stderr Bce JOKYMeHTHI, 3arpy»KeHHBIe B IPOIiecce PaboTHL.
--catalogs

Hcniosmb3oBaTh Karasmor SGML, ykasaHHBIM B SGML_CATALOG_FILES, my1 yCTaHOBKM PAacCIIOJIOKeHUS
BHeIHNUX 00beKTOB. [I0 ymMoI4aHuto, Xsltproc UIleT UX B KaTasaore, ykasaHHOM B XML_CATALOG_FILES.
Ecmi oH He 3a7iaH, UCH0JIB3yeTcs /etc/xml/catalog.

--xinclude

IIpeo6pasoBaTh BXOLHOM JOKYMEHT UCI0JIb3y4 crierudukaruio Xinclude. bosiblite mHGOpMAIUU 06 3TOM
MO’KHO HaWTH 31eck: http://www.w3.org/TR/xinclude/

--profile -norman
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BBIBOIUTE NTPOQMIBHYI0 HHPOPMAITHIO C [leTaabHBIM OIIMCaHHUEM BpeMeHH, ITOTPAaueHHOr0 Ha KaKIyIo
YacThb CIieHapHsl. ITO Oy/IeT IT0JIe3HBIM JIJIsI OIITUMH3AITHU ObICTPOIECTBHS CITEHAPHSL.

--dumpextensions

BrIBecTU IlepeueHb BCeX 3aperUCTPUPOBAHHBIX PaCIlIMpeHUN Ha 9KpaH.
—-nowrite

3anpeTuTsh 3alUCh B 060U (aiil I UCTOYHUK.

--nomkdir

3alpeTUTH CO3[aHIe KaTaJloIr0B.

--writesubtree kamasoe

PaspelmTh 3alIMCbIBaTh $paiiyl TOJIbKO BHYTPH YKa3saHHOIO KaTasIora.
--nodtdattr

He nipuMeHSTH 3Ha4YeHUe 110 YMOJIYaHUI0 111 aTpubyra DTD B datise.

Bo3BpalaeMble 3HaUEHHA Xsltproc

xsltproc Bo3BparaeT Ko pe3y/IbTaTa, KOTOPHIM MO>KET GBITh OUeHb I10JIe3eH IIPHU paboTe M3 KOMaHIHOM
CTPOKH.

0: HopMa

1: HeT apryMeHTOB

2: CJIAIIKOM MHOTO I1apaMeTpoB

3: HeU3BECTHBIN ITapaMeTp

4: HEBO3MO>KHO 3aTPy3UTh CIIeHapHUH

5: ommbKa B CIieHapu#

6: on6Ka B OZJHOM U3 JJ0KyMEHTOB

7: He TIOJIIep>KUBAEMbIN MeTO/T BEIBOA XSl

8: CTPOKOBBII ITapaMeTp COLEeP>KUT KaK OJUHapHbIe, TAK U IBOMHbIE KaBBIUKU
9: BHYTpeHHSIS O1IIibKa 00paboTKH

10: paboTa 6blIa IIpepBaHa BHEIITHUM CUTHAJIOM

11: HeBO3MO>KHO 3aIIUCAaTh Pe3yJIbTaT B BBIXOTHOU Gaiin

BoJibliie mogpo6HoOCTeH 0 Xsltproc
Ctpanura o libxml: http://www.xmlsoft.org/

Crpanunia o W3C XSLT: http://www.w3.org/TR/xslt
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Cumyiarop

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

ITpu paboTe ¢ CUMYJIITOPOM, OYAYT IT0JIe3HBI 0 QUITHaIbHbIe OUOIHOTEKH pspice. OHU cofieprKaT 0CHOBHBIE
KOMIIOHEHTHI, HCIIOJIb3yeMble IIPHU CHUMYJILIUM, TaKue KaK HCTOYHUKU HAaIpsDKeHUS/TOKa WU
TPaH3UCTOPHI C HyMepaliyel BEIBOJIOB, KOTOpPasi COOTBETCTBYeT IOPSKY y3/I0B (node) B crienu$UKaIiiy
ngspice.

Taxoke, UMeeTcsd HeCKOJIbKO TeMOHCTPAITMOHHBIX IIPOEKTOB, II0KAa3bIBAIOIIIUX BO3MOSKHOCTHA CUMYJISITOPA.
HX MO>KHO HaHTH B KaTasiore demos/simulation.

HasHaueHue Mmojejen

Ilepes HAYAIOM CUMYJISIITAH, HE06X0ITMMO Ha3HAUHUTh KOMITOHEHTaM Spice-MOoJIesTH.

KaKmoMy KOMITOHEHTY MOYKHO Ha3HAUWUTb TOJIBKO OHY MOJeJIb, JaKe eCJI KOMIIOHEHT COCTOMT U3
HEeCKOJILKUX YacTel. B ITociiefHeM CITydae, Mo/eJTh Ha3HauaeTcsI IIePBOH YacTH.

[TaccMBHBIM KOMIIOHEHTAaM, 00603HadeHUSI KOTOPBIX COBIAZAI0T C TUIIOM 3JIeMeHTa B Spice-3anucu (R* mis
pesucTopoB, C* M1 KOHLEHCAaTOPOB, L* M1 MHIYKTUBHOCTEN), MOJleTd OyAyT HasHAaUeHbI KOCBEHHO, a
I10JIe 3HaYeHUs 6y/ieT BOCIIPUHUMATHCS KaK CBOKMCTBO MO/JIeJIH.

NmeiiTe B BUAY, 4TO B Spice MHOXHUTesb 'M' 0603HadaeT Muiad, a 'Meg — Mera. Ecimu
NOTE JKejlaeTe  HcIoJb30BaTh 'M' B KayecTBe  MHOXKHUTeJId  Mera, YCTaHOBUTE
COOTBETCTBYIOIIMH ITapaMeTp B JUaJI0OTOBOM OKHE HaCTPOUKH CUMYJIAITHN.

HMHpopManus i Spice-Mofiesiell XpaHUTC B BHJle TeKCTa B II0JIIX KOMIIOHEHTa U eé MOYKHO JIETKO
yKasaTb C IIOMOIBI0 peflakTopa KOMIIOHEHTOB WJIM HeIIOCPe/ICTBEHHO B peflakTope cxeM. OTKpOMTe
JIHaJIoT peflaKTUPOBaHUs CBOMCTB KOMIIOHEHTA M HaKMHUTe KHOIIKY Pedakmuposamb Spice modeab IJIs
BBI30Ba IMAJIOTOBOI0 OKHA pejlaKTopa Spice MozeJu.

PemakTop Spice Mofiesield UMeeT TPU BKJIAAKH, KOTOPhIE COOTBETCTBYIOT TPEM Pa3HBIM THUIIaM MOJeJIei.
Taxoxe UMeeTcd 1Ba ITapaMeTpa, OOIMX /I BCeX TUIIOB:
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He CUMYJIMPOBATh Ewmr oTMeueH, KOMIIOHEHT UCK/IFOYaeTCd U3 CUMYJIALTUHA.
KOMIIOHEHT

H3smeHUTH Ilo3BoJsiieT IIepeoIlpefieIUTh BBIBOABI KOMIIOHEHTa I
I10C/Ie;0BaTeIbHOCTD COOTBETCTBU OIIKCAHUIO Y3JI0B Moz en. Heo6X0quMOo yKasaTh
BBIBOJIOB HOMepa BBEIBOJIOB B TOM IT0CIe[0BaTeILHOCTH, B KOTOPOH HX
02KHIaeT MOJIeJIb.
'TIpumep:'

* connections:

* 1: non-inverting input
* 2: inverting input

* 3: positive power supply
* 4: negative power supply
* 5: output

.subckt t1071 12345

To match the symbol pins to the Spice model nodes shown
above, one needs to use an alternate node sequence option with
value: "1 352 4". It is a list of pin numbers corresponding to the
Spice model nodes order.

IIaccuBHBINI

Brutagka ITaccueHblii TI03BOJISIET HA3HAUUTH MOJENb (PEe3HCTOp, KOHIEHCATOpP HJIM HWHIYKTUBHOCTD)
KOMITOHEHTY. ITOT ITapaMeTp HCII0JIL3YeTCd PeIKO, TaK KaK OOBIYHO IAaCCHBHBIM 3JIeMEHTaM MOJIeJTH
Ha3HAYaroTCd KOCBeHHO. ECM ’ke 0603HaueHHe KOMIIOHEHTAa He COBIIAfaeT C HEOOXOJAHUMBIM THIIOM
MOIeJIH, TO HY’KHO SIBHO YKa3aThb ITapaMeTphl Ha JTaHHOM BKJIAIKE.

SIBHO yKasaHHBIE MOJleJIM HMeKT OOJILIIMU IIPUOPUTET IIepel; KOCBEHHO
HasHa4YeHHBIMU MOJEeJISIMU. OTO 3HAYMT, YTO KaK TOJILKO MOJie/Ib HasHaueHa BPYYHYVIO,

NOTE 11011 0603HaYeHUs U 3Ha4YeHUs He [IPUHUMAKTC BO BHUMaHUe IIPU CUMYJIAIIUU. ITO
MOJKeT IIPUBECTHU K IIyTaHHIle, KOIa 3HaUeHMe MOJe/I He COBIIaLaeT CO 3HAUEHMUEM,
yKasaHHBIM Ha CXeMe.
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PegakTop Spice mogenu

MaccueHbld | Mogenb | McTouHWK

Twun: |PE~3MCTDp v | MaccreHbIA TKN

3HaqyeHue: |160 Spice 3Ha4YeHWe B CKUM

B Spice 3Ha4eHWAX OECATUYHBLIA pa3fenuTens - TOYKa.
JHaYEHWA MOrYT UCMONbL30BaTE Spice CMMBOMNLI MPHUCTABOK.

Spice NPUCTIBKW B 3HaYeHWAY (HEYYBCTBUTENEHEI K pErUcTpY):

f emTo 1le-15
p MUKD le-12
n HaHo 1e-9
u MUKpO le-6
m ML 1le-3
k K0 1le3
meg Mera 1eb
g rvra 1=9
t Tepa lel?

He CHMYNWPOBaTE KOMMOHEHT

WM3aMeHWTL NocNefoBaTENLHOCTE BLIBOOOBE:

VALK

OK

ﬁ OTMEHWTE | @

Tun Bri6op THIla KOMIIOHEHTa (pe3ucTop, KOHJAEeHCaTop WX
UHAYKTOP).
3HaueHUe OmpepesisieT CBOMCTBA KOMIIOHEHTA (COIIPOTHUBJIEHUE, EMKOCTh

WM UHIYKTUBHOCTH). B 3HaueHWM MOIYT HCIIOJIb30BaThCs
IIPUCTaBKY, KOTOPBIe HCIIOJL3YKTCI B OIIMCAaHUM Spice-
MoZesiel (OHU IlepedurcIe bl 110/, TEKCTOBBIM I10JIeM BBOZa). B
KayecTBe JLeCATHYHOIO paszesmress He00X0UMO
HUCII0JIb30BaTh TOUKY. 3aMeThbTe, Spice HEBEPHO BOCIIPUHUMAET
3HaUYeHUs, B KOTOPBIX IIPHCTaBKa BBLICTyIIaeT B POJIK
IeCATUYHOTIO pasfenuTess (HampuMep: 1k5).
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Mopgenb

Bxutayika Modeib UCII0Ih3yeTes [JIs1 Ha3HaueHUsI IT0JTYIIPOBOTHUKOBLIX MU CJIOYKHBIX MOJIesIel, KOTOphle
OIIpefieJIeHbI B OTHEJbHOM oaiiie GHOIMOTEeKH. BUOIHOTEKH Spice-Mofeself 4acTo IIPEeoCTaBJITIOTCS
IIPOM3BOIUTE/SIMA KOMIIOHEHTOB.

B OCHOBHOM TEKCTOBOM I10JIe 0TOOpa’kaeTcsl COJIepKUMOe BhIOpaHHOTO daiiyila 616mioTeKu. O6bIYHO B
OHMOIMOTEKe TOIIOJTHUTEIBHO COLEP KUTCS OIIMCaHe MOZieslel U IT0PSI 0K UX Y3JI0B.

FegakTop Spice mMogenu

NaccueHad | Mogens | WMcTovHWMK

BubnuoTeka: ‘FdSDDQMb BuibpaTte daiin...
Mogens: ad3009 w
Twun: Mogcxema v
* Node assignments

* non-inverting input

* | inverting input

* | | positive supply

* | | | negative supply

* | |1 | output

* I

L1
.SUBCKT AD8009 1 2 99 50 28

* input stage *

gl 30 3 5 gpl

g2 99 5 4 gnl

g3 99 3 6 gn2

q4 50 6 4 gp2

11 99 5 1.625e-3
12 6 50 1.625e-3
cinl 1 98 2.6e-12
cin2 2 98 le-12
vid4 20

* 1input error sources *

He cMMyNUpoBaTL KOMMOHEHT

M3MeHWTL NocnenoBaTeNbLHOCTL BLIBOOOBE:

ﬁ OTMEHWTBL | @gl( |
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bubimoTeka Ilyrb k Qatury Spice-6ubmuoreku. 3JToT aim  6OygeT
HCII0JIb30BAaThCSI CUMYJIITOPOM, OH IIOAK/IHYAeTC C IIOMOILIBI0
IUPEeKTUBHI .include.

Mogeib BribpaHHag Mojfieslb KOMIIOHeHTa. Ilocie BwIGopa ¢aiiia
OMOJIMOTEKH, CIIHCOK 3aIl0IHSAETCS 0 CTYIIHBIMU MO/IeJISIMU [JIST
BbIOODpA.

Tun BribpaHHBIM THUI Mojenn (MakpoMogenb (subcircuit), BJT,

MOSFET wmm puonx). OOGBIUHO THUII  yCTaHABJIMBAETCH
aBTOMaTHUeCKHU IIPU BHIOOPE MOJIEJIH.

HNcTouHMK

Bxiagka Hcmo1HUK HCIIO/IB3YeTCs I HACTPOHMKHU MOJesIel ITMTaHus WM NCTOYHUKOB CUTHA/IOB. 3/1eCh
UMeeTcs IBe ceKIuu: AHaau3 DC/AC 1 AHa/u3 nepexooHblX npoueccos. B KaKmoM 3a1at0TCI ITapaMeTphl
HMCTOYHMKA [IJI1 COOTBETCTBYIOIIET0 THUIIA CUMYJIALIH.

[TapameTp Tun ucmouHUKa IPUMeEHSETCI KO BCeM TUIIaM CUMYJIAITUNA.
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PegakTop Spice mogenu

NaccueHu | Mogenk | MCTDHHMK|

AHanua DCIAC:
DC: [ | BiA

Benn4mHa AC: | | B/A Dda3a AC: | | pan

AHanW3 NnepexodHLIX NPoLEeCcCoB:

HMI‘I}FJ‘II:-C‘ CMHYCOMAANEHLIA | SKCMOHEHUWANLHEBIA | KyCo4HO-MMHERHBIA

Ha4aneHoe 3Ha4eHWe: | | B/A
MMnynecHoe 3Ha4eHKe: | | B/A
Bpema 3a0epHKM: | | C
Bpema HapacTaHWa: | | C
Bpems cnapa: | | c
WrpKrHa nMnynsca: | | C
Mepuopn: | | '

TUN MCTOYHWKR:
® Hanpaxenve () Tok

[ ] He ciMynupoBaTs KOMMOHEHT

[] MameHWTs NocnNenoBaTensHOCTE BLIBOOOR: |

K OTMEHWTE ﬂ

JUtsa mostydeHus GoJiee ITOAPOOHOM MHGOpMAIUK 00 MCTOUHMKAX o6paTuTeck K paspeiny 4 (McTouHUKH
HaIpspKeHUs U TOKa) JOKyMeHTalluu ngspice.

AupeKTUBHI Spice

CylecTByeT BO3MO>KHOCTB [00ABJEITH Spice-TUPEKTUBHI, pasMellasd UX B TeKCTOBBIX IIOJIAX Ha JIMCTe
cxeMbl. C TOMOIIBI0 3TOTO CBOMCTBA YI0OHO YKa3bIBaTh TEKYIIMU TUI CUMYJIIITUU. OfHAaKO0, QYHKITMOHAI
OTpaHUYeH, MOYKHO UCII0JIb30BaTh TOJILKO Spice-AUPEeKTUBEI, KOTOPble HAUMHAKTCA C TOUKHU (HallpuMep:
".tran 10n 1m"). Hesib 351 06aBJISITH KOMIIOHEHTHI B BUJ[e X OIIMCAHUS B TEKCTOBBIX ITOJISIX.

CuMyIAan s

JUid  3amycka CHMYJIAITMA OTKPOUTe OKHO Spice cumyanamopa 4Yepe3 MEHIO0 pefakTopa CxeM
HHempymermul - Cumyasamop.
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Spice cumunaTop
Gann  Cumynauma Bug

>

/ / SO
C F vy
3anycTUTL/OCTAaHOBUTL cUMynAuMie [obaswTe curHansl  MpobHuk  MoacTpoWka YcTaHOBKW

CHrHans.!

Plotl 3£
CurHan

Vifrect out)

Current mm V(/signal_in) 0

Kypcopb
Curdan Time Voltage / Cur
' Vijrect_out) 4.33131m 802.12m
Ims 2ms 3ms 4ms  5Sms  &m Bms  9ms 10ms
Time
MopgcTpoika
C1 X R2 X

Circuit: KiCad schematic

Error on line 4 :

dl net-_dl-pad2_ /rect_out In4l148 200n 200k
Unable to find definition of model 1nd4148 - default assumed

Doing analysis at TEMP = 27,000000 and TNOM = 27,000000

Warning: vl: no DC value, transient time @ value used
Initial Transient Solution

__________________________ 100n 100k
Node Voltage

/signal_in 0

net-_dl-pad2_ 5,76787e-28 50n 50k
/rect_out -5,76787e-26

v1z#branch -5,76787e-31 — —
Reference value : ©,00000e+00 Al QXpSLUE

OKHO pa3aesieHo Ha HECKOJIBKO CeKITUM:

¢ [laHe/Ib MHCTPYMEHTOB
¢ JlaHesb rpadUKOB

* Coo0IIIeHUs KOHCOJIA

¢ [lepeuyeHb CUTHAJIOB

¢ [lepeuyeHb KypcOpoOB

* JlaHeJb ITOCTPOMKU

Menro

MeH1o "®Pana"
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HoBrli rpaduk
OTKpPBITH paboTy
CoxpaHuUTB paboTy

CoxXpaHUTh KaK
usobpakeHue

CoxpaHUTH KakK Qaii.csv

BBIATH U3 CUMYJISIITHH

Cumyianus
3aNyCTUTh CUMYJISAIIUI0

Jl06aBUTh CUTHAJIHEL...

[IpoGHUK U3 CXEMBI

IToxcTpOUTE 3SHaUEHME
KOMIIOHEHTa

ITokasaTh Spice CIIUCOK
I[eIlen...

HacTpoHKH...

MeHro "Bung"
VBeJIUUUTH
VMeHBbIIUTH

BriucaTh B sKpaH

IToxasaThk ceTKy

IlokasaTs HagIIUCHU

Co3aTh HOBYIO BKJIQ/IKY Ha ITaHEeJH TPadUKOB.
OTKpHITH II€PeYEHDb CUTHAJIOB JIJISI IT0CTPOEHUS TPAaUKOB.
COXpaHUTH IIepeUeHb CUTHAJIOB, TIOCTPO€HHBIX Ha TpaduKe.

IKCIIOPT TeKyllero rpaguka B png-$pauir.

JKCIOPT JaHHBIX TeKyIIlero rpaduka B csv-paii.

3aKpBHITH OKHO CUMYJISTOPA.

BBIIIOJTHUTH CUMYJIAITUIO UCII0JIB3Yyd TEKYIIHE HaCTPOﬁKH.

OTKpPHITh JHUAJIOT AJIs1 BRIOOPa CUTHAIOB, TpadUKH KOTOPBIX
HY>KHO ITOCTPOUTE.

3aIyCTUTh HHCTPYMEHT I paboTHI CO cXeMOoU [Ipo6HUK.

3anyCcTUTh UHCTPYMEHT [lo/1cTpoiiKa.

OTKpPBITH OKHO, B KOTOPOM OyZieT ITI0Ka3aH CIIUCOK [ellel IJIst
UCCIeyeMOM CXeMBL.

OTKpBITL AHa/JIOTOBOE OKHO HaCTpOfIKH CUMYJIAITHH.

VBeJHYUTH MaCIITab TEKYIIero rpadpuka.
VMeHBIIIUTE MacIITab TeEKYIIero rpadpuka.

IToxcTpouTs MacirTab rpadpuka Tak, 4To0bI OH IIOJTHOCTH IO
IIOMeCTHJICI Ha 9KpaHe.

IToxkasaTp uiIu CKPEITE CETKY.

[ToKasaTh WJIM CKPHITH HAAIIHCU TpaduKa.

IIaHe/1b HHCTPYMEHTOB

>

3anycTUTE/OCTaHOBUTE cUMynALWD [obasuTe cUrHansl

A

Mpobruk  MogcTpoika YcTaHoBKW

JTa raHeJb IpenocCraB/sieT ZOCTYII K 4aCTO MCII0JIb3yeMbIM KOMaH/IaM.
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3aIlyCTUTH/0CTaHOBUThH HauaTh MJIH 0CTaHOBHUTH PaGOTy CUMYJISITOPA.

CUMYJIAIIHIO
Jlo6aBUTHL CUTHAJIBI OTKpPBITH JUaJIOTOBOE OKHO /JII BEI60pa CUIHAIOB, IpaduKu
KOTOPEIX HY>KHO IIOCTPOUTh.
ITpo6HUK AKTHUBUPOBATh HHCTPYMEHT JJIs Pab0THI CO cXeMOH IIpoOHUK.
ITogcTpoiika AKTHBUPOBATh HHCTPYMEHT Ilo/cTpoMKa.
YcTraHOBKH OTKpPHITEH [UAJIOT0BOE OKHO HAaCTPOUKU CUMYJIAIIUU.
ITanesb rpaduKoB

Pe3ysibTaT CUMYJIAITUKA OTOOpaykaeTcs B BUJle TpPapuKOB. MOXKHO CO3[aTh HECKOJHKO IpadUKOB Ha
OTHeJIbHBIX BKJIAJKaX, HO TOJIbKO TeKyIIUM rpaduk OymeT 0OHOBJIATHCS IIPU BHIIIOJIHEHUN CHMYJIILIHAN.
JTO I103BOJIIET CPABHUBATH PE3y/IbTaThl CUMYJIAIINHU IIPHU Pa3HbIX YCI0BUSIX.

Bupg I‘pa(l)I/IKOB MOKHO HACTPOUTH BKJIFOYasi/BBIKJIFOYAsT CETKYy WM HaAIIHMCH 4Yepe3 MEHIO Bun. Eumm
HaAITHCHU 0T06pa>1<a}oTcs1, HX II0JIOZKEHKE€ MOKHO MEHATD, ITepeTaCKHUBasi JIEBOM KHOIIKOM MBIIIIH.

VIIpaBJieHHe ITaHe b0 TPaQHUKOB:

® KO0JIeCO MBIIIIH YBeJIMYMBaEeT WM yMeHbIllaeT MacIITab
® IIpaBasi KHOITKA MBI OTKPhIBAeT KOHTEKCTHOE MEHIO0 /IJI1 HAaCTPOMKHU 13006pasKeHUS
® BBIJ[eJIUTE IIPSMOYTOJIbHYIO 00JIaCTh JJIs1 €€ YBeJIMYeHUs BO BeCh 9KpaH

® IIepeTalyuTe KypCcop A1 MSMEHEHHI KOOPAMHAT

Coo011eHIsA KOHCOIA

Coo0I1IeHUST KOHCOJIM — 3TO COOGIIEHHSI 0T CUMYJIITOPa. PEKOMEH/IyeTCs CIe/IUTh 3a 3TUMH COOOIIEHUSIMHU
U IIPOBEPSITh HAJIYHE OIITHO0K VU ITPe/TyIIPesKT e HUH.

IlepeyeHs CHUTHAJIOB

Co/Iep>KUT CITHCOK CUTHAJIOB, KOTOPHIE 0TOOpayKeHbI Ha TpadHKe.
VrpaBJieHHe IIepeyHeM CUTHAJIOB:

® IIe/TYOK HpaBOﬁ KHOITKHM MBI OTKPBIBAET KOHTEKCTHOE MEHIO /i1 CKPBITHA CHTHAJIOB HWJIHX

BKJIFOUEHUSI/BBIKJIFOUEHUS Kypcopa

® TBOWMHOM IIETYOK MBIIIIH CKpOEeT CUTrHaJI

IlepeueHs KypCcoOpoB

CO/Iep>KHUT CITHCOK KyPCOPOB U MX KOOPUHATEIL. /IJIs1 K&XKIOTO CUTHAJIA MOJKET OBITH II0KAa3aH CBO Kypcop.
BHUIUMOCTB Kypcopa BK/II0YAeTCs)/BEIK/IIOYAeTCs B IiepeyHe CUTHAIOB.

ITaHeab IOACTPOMKH

BﬂeCI: COAePKaTbCd KOMIIOHEHTEI, BLIﬁpaHHBIe C IIOMOIIbI0 HHCTPYMEHTA HOI[CTpOIZKa. [TaHesb
HO,I[CTpOI)'IKI/I II03BOJIAET II0JIb30BaTEJII0 6BICTpO H3MEHATh IlapaMeTphl KOMIIOHEHTa H Ha6JIIOJJ[aTB
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BJIMsIHNE€ Ha pe3yjibTaT CUMYJIAITUA — KayKI bl Ppa3 IIpu USMEHEHHWH 3HAYEHHA KOMIIOHEHTA, CUMYJIAITAS
3allyCKaeTCsda 3aHOBO K I‘paCI)I/IK 0OHOBJISIETCS.

V KayKmoro KOMIIOHEHTAa Ha IIaHeJ M UMeeTCsd HECKOJIBKO 3/IeMEeHTOB VIIpaBJIEHUSA:

° B BEpPXHEM TEKCTOBOM II0JI€ YCTaHABJ/IMBAETCA MaKCHUMa/IbHOE 3SHAYEHHE.

e B CpegHeM TEKCTOBOM I10JI€ YCTaHABJIMBAETCA TEKYIIEE 3HAUECHH .

* B HIKHEM TEKCTOBOM II0JIe YyCTaHaBJIMBAETCA MHHHUMaJIbHO€E 3SHAYEHHE.

° HO.TI3YHOK IIO3BOJIMET IT0JIb30BATEJIIO IIJIABHO MEHATH 3HaUYE€HH e KOMIIOHEHTa.

* KHoOIKa CoxpaHumb 3allMChIBAeT TEKyllee 3Ha4YeHHe, BBIGpaHHOE C IIOMOIIBIO IIOJI3YHKA, B IIOJIE
3Ha4YeHMsdA KOMIIOHEHTA Ha CXeMe.

* KHoOIKa Xy,l[aJISIET KOMIIOHEHT K3 IIaHeJIN HO,Z[CTpOfIKH M1 BOCCTaHaBJIMBAET €ro Hada/IbHO€ 3Ha4YEeHHE.

B TpéX TEKCTOBBIX ITOJIIX MOKHO HCII0JIb30BAaTh MHOKUTE/IN €AUHHUIT USMEPEHUA B c])opMaTe Spice.

IMogcTpoiika

I/IHCTPYMGHT HO,I[CTpOfIKH II0O3BOJIIET II0JIb30BATEJIIO BLIGpaTB KOMIIOHEHTHBI [OJIA HaCTpOfII(H ero
3Ha4YeHUs.

YTOoOBI BLI6paTB KOMIIOHEHT [OJIA HO,II;CTpOfIKH, II0CI€ aKTHUBallMK HMHCTPYMEHTA H_IéJIKHI/ITe JIeBOM
KHOIIKOM MBI Ha KOMIIOHEHTE B PegaKTope CXeM. BBI6paHHBIE KOMITIOHEHTHI ITOSABATCA Ha ITaHeJ/IHn
HO,Z[CTpOfIKa. HO,U;CTpaI/IBaTb MOZKHO TOJIBKO ITaCCMBHbI€ KOMIIOHEHTHI.

ITpoOHUK

HNHcTtpymMeHT "TIpoGHUK" IIpefoCTaB/sIeT IIPOCTOM IIyTh [JI1 BbIOOpa CUTHAJIOB, KOTOPBIE HYKHO
0TOOpasuTh Ha rpaduke.

YTOoG6HI I06aBUTH CUTHAI Ha TPaduK, aKTUBUPYHTEe MHCTPYMEHT U HAKMHUTE JIEBOM KHOITKOM MBI Ha
WHTEPECYIOIEM IIPOBOTHUKE B PeJJaKTOPE CXEM.
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ITapaMeTphI CUMYJ/ISIITUI

HacTpolku cuFyndaTopa

AC || DC nepexon MepexogHoR Nnpouece | Monb3oBaTenbCKan

BpemeHHOR war:

KoHeyHoe BpemMa: 10m C

Ha4aneHoe BpeMs: ¢ (onuwoHansHo; Mo yMoaYaHue 0)

MogcTpPoOWTE 3HAYEHWA NACCHMBHEIX KOMMOHEHTOB (Hanpumep M -> Meg; 100 nF -> 100n)

B LobaewTb NonHLIA NyTL ANA OUpeKTMBL .include BubnuoTeka

% OTMEHWTE | @gx |

JlviajyloToBOe OKHO ITapaMeTpOB CHUMYJIIIIUU II03BOJIIET I10JIb30BaTE/I0 BHIOPATh THII CUMYJIIINU U eé
IapaMeTpsl. 3/1eCb UMeeTCs YeThIpe BKIaJAKHU:

e AC

e DCiepexof

¢ [lepexomHOM IIpoITecc

¢ [losib3oBaTesbCKasg

Ha 1epBBIX TpEX BKJIAJKaxX HUMeEKTCI GOpPMbI, B KOTOPBIX MOJKHO yKasaThb ITapaMeTphbl CUMYJIALIUU.
IMocyeHsAS BKJIaAKa II03BOJIIET I10JI630BATENIH0 HACTPOUTH IIPOIECC CUMYJIAIIUU IIyTéM PYYHOTO BBOJA

Spice-gupeKTHUB. BoJsiee moapo6HY0 HHPOPMAITHIO 0 TUIIaX CUMYJIAITUH U UX ITapaMeTpax MO>KHO HalTH B
paszgesie 1.2 moKyMeHTaIKM ngspice.

ATbTepHAaTUBHBIN IyTh HACTPOMKMU IIpoIlecca CUMYJIIIUH — BBECTH Spice-THUpPeKTUBBI B TEKCTOBBIX ITOJISIX
Ha cxeMe. JIFOOble MUPEKTHUBHI yKasaHHbIE B TEKCTOBBIX IIOJIIX M CBSI3aHHBIE C THUIIOM CHMYJIAITHH
Ilepeonpe/e/SII0TC TapaMeTpaMi, BBIGPAaHHBIMU B [IHaJIOTe HAacTpoeK. ITO 3HAUWT, YTO II0C/Ie BBOJA

155


http://ngspice.sourceforge.net/docs/ngspice-27-manual.pdf

IIapaMeTpPoOB B AHa/Iore HACTPOEK, 3THU IIapaMeTpPhI 6YAYT HCII0JIb30BAaThCAd BMECTO MUPEKTHUB YKa3aHHBIX
Ha CXeMe 0 TeX II0P, II0OKa ITPOoIeCC CUMYJIAITUN HE 6y,l(eT 3aIlyIIEH 3aHOBO.

HMeeTcs 1Ba ITapaMeTpa, 0OIIHX /11T BCEX TUIIOB CHMYJISIITHH:

IToxCcTpOUTE 3SHAUEHUS
IIaCCUBHBIX
KOMIIOHEHTOB

Jl06aBUTH IIOJTHBIN IYTh
IJIsI TUPeKTUBHI .include
6ubInoTeKa

3aMeHseT 3Ha4eHUsI IaCCUBHBIX KOMIIOHEHTOB, ITyTéM
npeo6pasoBaHud 00111er0 $opmarTa 3alluCH 3HaUeHUU B popMaT
Spice.

[TapamMeTp ciIequT 3a TeM, YTOObI Gpaiiyi GO0 TEeKU Spice-
Mo/eJied OBbIJI COXpaHEH B BHUJE IOJHOTO IyTH. OOBIYHO Ngspice
TpebyeT UCII0JIb30BAHUS IOJTHOTO IIYTHU JJIS1 AOCTYIIa K paitiam
OUOINOTEK.
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