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Chapter 1

Introduction to Eeschema

1.1 Description

Eeschema is powerful schematic capture software distributed as part of KiCad and available under the following operating systems:

e Linux
* Apple OS X

¢ Windows

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

Eeschema is an integrated application where all functions of drawing, control, layout, library management and access to the PCB

design software are carried out within Eeschema itself.

Eeschema is intended to work with PcbNew, which is KiCad’s printed circuit design software. It can also export netlist files, which

list all the electrical connections, for other packages.

Eeschema includes a component symbol editor, which can create and edit components and manage libraries. It also integrates the

following additional but essential functions needed for modern schematic capture software:

¢ FElectrical rules check (ERC) for the automatic control of incorrect and missing connections
» Export of plot files in many formats (Postscript, PDF, HPGL, and SVG)

* Bill of Materials generation (via Python scripts, which allow many configurable formats).

1.2 Technical overview

Eeschema 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 diagrams, the representation is hierarchical.

Eeschema can use multi-sheet diagrams of these types:
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 Simple hierarchies (each schematic is used only once).
¢ Complex hierarchies (some schematics are used more than once with multiple instances).

* Flat hierarchies (schematics are not explicitly connected in a master diagram).
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Chapter 2

Generic Eeschema commands

2.1 Access to Eeschema commands

You can reach the various commands by:

* Clicking on the menu bar (top of screen).

* Clicking on the icons on top of the screen (general commands).

* Clicking on the icons on the right side of the screen (particular commands or tools™).
* Clicking on the icons on the left side of the screen (display options).

* Pressing the mouse buttons (important complementary commands). In particular a right click opens a contextual menu for the

element under the cursor (Zoom, grid and editing of the elements).

* Function keys (F1, F2, F3, F4, Insert and space keys). Specifically: The "Escape” key often allows the canceling of a command

in progress. The "Insert” key allows the duplication of the last element created.

Here are the various possible command locations:
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[interf_u /] fhome/kicaduser/demos/finterf_u)
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2.2 Mouse commands

2.2.1 Basic commands

Left button

* Single click: displays the characteristics of the component or text under the cursor in the status bar.

* Double click: edit (if the element is editable) the component or text.
Right button

* Opens a pop-up menu.

2.2.2 Operations on blocks

You can move, drag, copy and delete selected areas in all Eeschema menus.
Areas are selected by dragging a box around them using the left mouse button.

Holding ”Shift”, ”Ctrl”, or ”Shift + Ctr]” during selection respectively performs copying, dragging, and deletion:
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left mouse button

Move selection.

Shift + left mouse button

Copy selection.

Ctrl + left mouse button

Drag selection.

Ctrl + Shift + left mouse button

Delete selection.

When dragging or copying, you can:

* Click again to place the elements.

¢ Click the right button to cancel.

If a block move command has started, another command can be selected via the pop-up menu (mouse, right button):

AT
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_Po-
_PL-
-411 %
-A1G “Feo
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e | EEs
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A3 EN
42
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2.3 Hotkeys

» The ”?” key displays the current hotkey list.

% Zancel Block,
a‘ Window Zoom

]
9 Place Black

Save Block
Zopy Block,
* Drrag Block,
'1 Delete Block,
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:h Mirror Block ||
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[ % Rotate Block cow

: Center

@\ Zoam in
Q Zoaom auk

E‘:‘:'E Garid Select
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* Hotkeys can be managed by choosing "Edit Hotkeys” in the Preferences menu.

Here is the default hot key list:

Hotkeys List

Help (this window) ?
Zoom In F1
Zoom Cut F2
Zoom Redraw F3
Zoom Center F4

Fit on Screen Home
Reset Local Coordinates  Space
Undo Ctrl+Z
Redo Ctrl+Y
Find ltem Ctrl+F
Find Mext ltem F5
Find Mext DRC Marker Shift+F5
Delete ltem Del
Repeat Last ltem Ins

hove Block -» Drag Block Tab
hove Schematic ltem
Copy Component or Label
Drag Schematic ltem
Add Component

Add Power

Rotate ltemn

Mirror ¥ Component
hirrar % Component
Crrient Mormal Component
Edit Schematic ltermn

Edit Cormponent % alue
Edit Cormponent Footprint
Draw YWire

Draw Bus

add Label

Add Hierarchical Label
Add Glabal Label

Add Junction

Add MoConnected Flag
Add Sheet

A WUifien Erteo

oS0 IrEsSsTEamMZ<xDUEOO=

Close

All hot keys can be redefined by the user via the hotkey editor:
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Hotkeys Editor [t

Select a row and press a new key combination to alter the binding.

Commen | Schematic Editor | Library Editnr|

Command

Help (this window)

ZoomIn

Zoom Out

Zoom Redraw

Zoom Center

Fit on Screen

Rezet Local Coordinates

Edit Item

Delete Item

Rotate Itermn R
Drag Item G
Undo Ctrl+Z
Redo Ctrl+Y
Mouse Left Click Return
Meuse Left Double Click End

2.4 Selecting grid size

In Eeschema, the cursor moves over a grid, which can be displayed or hidden. The grid is always displayed in the library manager.
You can change the grid size via the pop-up menu or via the Preferences/Options menu.
The default grid size is 50 mil (0.050”) or 1,27 millimeters.

This is the prefered grid to place components and wires in a schematic, and to place pins when designing a symbol in the Component
Editor.

One can also work with a smaller grid from 25 mil to 10 mil. This is only intended for designing the component body or placing text

and comments, not for placing pins and wires.

2.5 Zoom selection

To change the zoom level:

* Right click to open the Pop-up menu and select the desired zoom.

* Or use the function keys:

— F1: Zoom in

— F2: Zoom out
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— F4 or simply click on the middle mouse button (without moving the mouse): Center the view around the cursor pointer position
* Window Zoom:

— Mouse wheel: Zoom in/out
— Shift+Mouse wheel: Pan up/down

— Ctrl+Mouse wheel: Pan left/right

2.6 Displaying cursor coordinates

The display units are in inches or millimeters. However, Eeschema always works internally in 0.001-inch (mil/thou) units.

The following information is displayed at the bottom right hand side of the window:

¢ The zoom factor
* The absolute position of the cursor

* The relative position of the cursor

The relative coordinates can be reset to zero with the space bar. This is useful for making measurements between two points.

¥5900 Y 3.300 dx 5.900 dy 3.300 dist 6.760 Inches

2.7 Top menu bar

The top menu bar allows the opening and saving of schematics, program configuration, and viewing the documentation.

IEiIe Edit Wiew Place Preferences Tools Help

2.8 Upper toolbar

This toolbar gives access to the main functions of Eeschema.

If Eeschema is run in standalone mode, this is the available tool set:

&0 & e TR » CBeaac@R B B G i#i

If Eeschema is run from the project manager (KiCad), this is the available tool set:

ARSI&EReINEaacR|BY RIS KE S Wb

Tools to initialize a project are not available, because these tools are in the Project Manager.
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Create a new schematic (only in standalone mode).

Open a schematic (only in standalone mode).

Save complete (hierarchical) schematic.

Select the sheet size and edit the title block.

Open print dialog.

3< 0| i\ [

Remove the selected elements during a block move.

Copy selected elements to the clipboard during a block move.

Copy last selected element or block in the current sheet.

Undo: Cancel the last change (up to 10 levels).

Redo (up to 10 levels).

Call the dialog to search components and texts in the schematic.

%=
&}
R

Call the dialog to search and replace texts in the schematic.

Zoom in and out.

Refresh screen; zoom to fit.

View and navigate the hierarchy tree.

Leave the current sheet and go up in the hierarchy.

P2 00

Call component editor Libedit to view and modify libraries and component symbols.

@
X

¥
L

Display libraries (Viewlib).

=
[ark T
o=

Annotate components.

&

Electrical rules check (ERC), automatically validate electrical connections.
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Export a netlist (Pcbnew, SPICE, and other formats).

Generate the BOM (Bill of Materials).

Edit footprint.

Call CvPcb to assign footprints to components.

Call Pcbnew to perform a PCB layout.

Back-import component footprints (selected using CvPcb) into the “footprint™ fields.
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2.9 Right toolbar icons

This toolbar contains tools to:

 Place components, wires, buses, junctions, labels, text, etc.

Create hierarchical sub-sheets and connection symbols

B >4 X 4L\ \ "+ F
Xl 4 2N\ +HY [#

=
oY

&

Cancel the active command or tool.

Hierarchy navigation: this tool makes it possible to open the subsheet of the displayed schematic
(click in the symbol of this subsheet), or to go back up in the hierarchy (click in a free area of the

schematic).

Display the component selector.

Display the power symbol selector.

Draw a wire.

Draw a bus.

Draw wire-to-bus entry points. These elements are only graphical and do not create a connection,

thus they should not be used to connect wires together.

Draw bus-to-bus entry points.

Place a "No Connect” flag. These are placed on component pins which are not to be connected. This

is useful in the ERC function to check if pins are intentionally left not connected or are missed.

Place a junction. This connects two crossing wires, or a wire and a pin, when it can be ambiguous.

(i.e. if an end of the wire or pin is not connected to one of the ends of the other wire).

Local label placement. Two wires may be connected with identical labels in the same sheet. For

connections between two different sheets, you have to use global or hierarchical labels.

Place a global label. All global labels with the same name are connected, even between different

sheets.

AL

Place a hierarchical label. This makes it possible to place a connection between a sheet and the

parent sheet that contains it.
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Place a hierarchical subsheet. You must specify the file name for this subsheet.

&E\f Import hierarchical labels from a subsheet. These hierarchical labels must already be placed in the

subsheet. These are equivalent to pins on a component, and must be connected using wires.

LA : . . - :
Place hierarchical label in a subsheet symbol. This is placed by name and does not require the label
to already exist in the subsheet itself.
r"f
# Draw a line. These are only graphical and do not connect anything.

I Place textual comments. These are only graphical.

——=!| Place a bitmap image.

-—-! Delete selected element.
If several superimposed elements are selected, the priority is given to the smallest (in the decreasing

priorities: junction, ”"No Connect”, wire, bus, text, component). This also applies to hierarchical

sheets. Note: the "Undelete” function of the general toolbar allows you to cancel last deletions.

2.10 Lefttoolbaricons

This toolbar manages the display options:

seus Show/Hide the grid.

In
- Switch to inches.
mim

— Switch to millimeters.

+[}

Choose the cursor shape.

E Visibility of “invisible” pins.

-— Allowed orientation of wires and buses.

2.11 Pop-up menus and quick editing

A right-click opens a contextual menu for the selected element. This contains:
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e Zoom factor.
¢ Grid adjustment.

¢ Commonly edited parameters of the selected element.

Pop-up without selected element.

N @\zl:":ll'l'l in F1 . PC-21 £
7 o PC—&0 =
[T _ PC-—a2 4
@\ Zoom ouk Fz 5 T PC-A3 z
4 PO 10w ]
G Redraw view F3 3 PC—|0OR 7
2 _ PC—HRST g
1 | o
[q}\ 2o auka Horme my
- Foom: 0,5 —d
Zoorn: 0,7 J ¥
Zoom: 1 N
Zoom: 1,5
Lo 2
Zoam; 3 RO >
Zoom: 4 CE1 3
BA1Z :
BA11 —-—g% Eg‘i izz: Z %'—g
BAL0 2e—e D=8 v £0OMIT [EL &

Editing of a label.
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PC RDrag Label ] 7 e _U— i e pi
he = Y vol 12 . RSIL
—-% Copy Label I A NEE]
™ pel | N Rotate Label R 1—:1;_:]{3' g%
Abc Edit Label  E T4L5h4d

QA Change to Hierarchical Label

&-l- Change to Texk

QA hange to Global Label

T o S T
119 A— =B
L9-CF  20dip300

FALEZ4S
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-

-

Editing a component.
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Chapter 3

Main top menu

3.1 File menu

File Edit “iew Place Preferences Tool

Mew Schematic Project

4~ Open Schematic Project Ctrl+L
(= Open Recent >

- Append Schematic Sheet

\,"I Save Current Sheet As

] Close Ctri+Q

New Schematic Project

Clear current schematic and initialize a new one

Open Schematic Project

Load a schematic hierarchy

Open Recent

Open a list of recently opened files

Append Schematic Sheet

Insert the contents of another sheet into the current one

Save Schematic Project

Save current sheet and all its hierarchy.

Save Current Sheet Only

Save current sheet, but not others in a hierarchy.

Save Current Sheet As...

Save current sheet with a new name.

Page Settings

Configure page dimensions and title block.

Print Print schematic hierarchy (See also chapter Plot and Print).
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Plot Export to PDF, PostScript, HPGL or SVG format (See chapter Plot and Print).
Close Quit without saving.

3.2 Preferences menu

3.2.1 Preferences

Preferences  Tools Help

! LI] Component Libraries

5":_*:\ Set Colors Scheme

O & & R

ﬁ Schematic Editor Options ! I

ﬁ Language »

{% Save Preferences

‘,‘f&; Load Preferences

Hotkeys ', List Current Keys

7 Edit Hotkeys

{% Export Hotkeys

H % Import Hotkeys

Component Libraries

Select libraries and library search path.

Set Colors Scheme

Select colors for display, print and plot.

Schematic Editor Options

General options (units, grid size, field names, etc.).

Language

Select interface language.

Hotkeys

List, edit, export, and import hotkey settings.

Save Preferences

Save the project settings to the .pro file.

Load Preferences

Load the project settings from a .pro file.
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3.2.2 Preferences menu/ Component Libraries

Project "'home/cmp/kidemosiideoMdeo.pro*

Component library files
libsivideo_schlib

power
Add

Insert

Remove

Up

Daown

User defined search path

Add
Insert
Remove

Current search path list
Shomefcmplkidemosivideno

Joptikicad/share/kicad/template

Jusrflocal/share

~ Check for cachellibrary conflicts at schematic load

@) Cancel <Jok

This dialog is used to configure component libraries and search paths. The configuration parameters are saved in the .pro file.

Different configuration files in different directories are also possible.

Eeschema searches, in order:

1. The configuration file (projectname.pro) in the current directory.
2. The kicad.pro configuration file in the KiCad directory. This file can thus be the default configuration.

3. Default values if no file is found. It will at least then be necessary to fill out the list of libraries to load, and then save the

configuration.

The Check for cache/library conflicts at schematic load box is used to configure the library conflict rescue behavior. See Rescuing

Cached Components for more information about that.
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3.2.3 Preferences menu/ Set Color Scheme

Miscellaneous

M Erc warning
M Ercerror

M| Grid
Background Colar
(=) White

() Black

DEJFLH

Color scheme for various graphic elements, and background color selection (either black or white).

ESchema Colors
General Component Sheet
| WVire M Gody B Sheet
M Bus Body background M Sheet file name
M Junction M Fin M Sheet name
M Label W Fin number M Sheet label
W Global label M Fin name M Hierarchical label
M Met name M Reference
W Motes M Value
M Mo Connect Symbol || Fields W Black B Bie 1
B Gray 1 I Greenl
— B Gray2 Il Cyan
Gray 3 Il Red
White B Magenta 1
L. Yellow Il GSrown 1

Blue 2
Green 2
Cyan 2
Red 2
Magenta 2

Brown 2

Blue 3 Il B4
Green 3 | Green 4
Cyan 3 Cyan 4
Red 3 B Redd
Magenta3 |l Magenta 4
Yellow 3 Yellow 4
@) Cancel
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3.2.4 Preferences menu/ Schematic Editor Options

Schematic Editor Options

General Options l Template Field Names]
Measurement units: |inches -
Grid size: 50.0 = | mils
Default bus width: 12 il mils
Default line width: G il mils
Defaulttext size: 60 2 mils
Repeat draw item horizontal displacement: |U il mils
Repeat draw iterm vertical displacement: 100 il mils
Repeat label increment |1 4
Auto save time interval: 10 il minutes
Partid notation: A -
[ Show grid
[~ Show hidden pins
[ Do not center and warp cursor on Zoom
[v Use middle mouse button to pan
[ Limit panning to scroll size
[w Fanwhile maoving ohject
[v Allow huses and wires to be placed in H orV arientation only
[« Show page limits

@ Cancel <ok

Measurement units:

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

Grid Size: Grid size selection.
It is recommended to work with normal grid (0.050 inches or 1,27
mm). Smaller grids are used for component building.

Default bus width: Pen size used to draw buses.

Default line width: Pen size used to draw objects that do not have a specified pen size.

Default text size:

Text size used when creating new text items or labels

Repeat draw item horizontal displacement

increment on X axis during element duplication (usual value 0)

(after placing an item like a component, label or wire, a duplication is

made by the Insert key)
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Repeat draw item vertical displacement increment on Y axis during element duplication (usual value is 0.100

inches or 2,54 mm)

Repeat label increment: Increment of label value during duplication of texts ending in a number,

such as bus members (usual value 1 or -1).

Auto save time interval: Time in minutes between saving backups.

Part id notation: Style of suffix that is used to denote component parts (U1A, UlL.A,
Ul-1, etc.)

Show Grid: If checked: display grid.

Show hidden pins: Display invisible (or hidden) pins, typically power pins. If checked,
allows the display of power pins.

Do not center and warp cursor on zoom: When zooming, keep the position and cursor where they are.

Use middle mouse button to pan When enabled, the sheet can be dragged around using the middle mouse
button.

Limit panning to scroll size When enabled, the middle mouse button cannot move the sheet area

outside the displayed area.

Pan while moving object If checked, automatically shifts the window if the cursor leaves the

window during drawing or moving.

Allow buses and wires to be placed in H or V If checked, buses and wires can only be vertical or horizontal.
orientation only Otherwise, buses and wires can be placed at any orientation.
Show page limits If checked, shows the page boundaries on screen.

3.2.5 Preferences and Language

Use default mode. Other languages are available mainly for development purposes.

3.3 Help menu

Access to on-line help (this document) for an extensive tutorial about KiCad. Use “Copy Version Information” when submitting bug

reports to identify your build and system.
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Chapter 4

General Top Toolbar

4.1 Sheet management

The Sheet Settings icon, ﬁ, allows you to define the sheet size and the contents of the title block.

Page Settings
Paper Title Block Parameters
Size: Mumber of sheets: 1 Sheet number: 1
A3 297 x420mm - | Issue Date
Sun 22 Mar 2015 <-| |06/M13/2015 w | [ Export to other sheets
Orientation: L o J | J i’
Landscape o | LI
= |ZB [] Export to other sheets
Custom Size: Title
Height: Width: |UNIVERSAL INTERFACE [ Expaort to other sheats
11.000 17.000 Company
Layout Preview |KICAD [] Export to other shests
Comment]
|Comment 1 [] Export to other sheets
Comment2
|C0mment 2 [ Export to other sheets
Comment3
|Comment 3 [] Export to ather shests
Commentd
% |Comment 4 [] Export to other sheets
Fage layout description file
| Browse
!.gancel ‘ (ﬂQK ‘

Sheet numbering is automatically updated. You can set the date to today by pressing the left arrow button by “Issue Date”, but it

will not be automatically changed.
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4.2 Options of the schematic editor

4.2.1 General options

Schematic Editor Options

General Options | Template Field Namesl

Measurement units: Iinches A |

Grid size: |50.U A | mils
Default bus width: |12 A miis
Default line width: Ia A miis
Default text size: Iao 2 miis
Repeat draw item horizontal displacement: IO ﬂ mils
Repeat draw item vertical displacement: |1UU il mils
Repeat label increment; |1 i’

Auto save time interval: |1 0 i’ minutes
Part id notation: |A - |

[+ Show grid

[~ Show hidden pins

[~ Do not center and warp cursar on zoom

¥ Use middle mouse hutton to pan

[~ Limit panning to scroll size

¥ Panwhile moving object

[+ Allow buses and wires to be placed in H or ¥ orientation only

[ Show page limits

!ugancel QﬂgK

4.2.2 Template fields names

You can define custom fields that will exist by default in each component (even if left empty).
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'Schematic Editor Options

General Options  Template Field Names |

Field Mame Default Walue Visible

Info . T

Ref Fah Hidden

[l |
-Field Settings
MName

IInfr.J

Default Walue

Visible

Add

Delete

!)Qancel

4.3 Search tool

i!
The Find icon, .', can be used to access the search tool.

I
Search faor: I ;l Find

Match whole word

[] match case

[] Search using simple wildzard matching
Wrap around end of search list

[] Search all component fields

Search all pin names and numbers

[] Search the current sheet only

[] Do not warp cursor to found item

You can search for a reference, a value, or a text string in the current sheet or in the whole hierarchy. Once found, the cursor will be

positioned on the found element in the relevant sub-sheet.
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4.4 Netlist tool

P

. b, . .
The Netlist icon, Ljﬂj opens the netlist generation tool.
The netlist file it creates describes all connections in the entire hierarchy.

In a multisheet hierarchy, any local label is visible only inside the sheet to which it belongs. Thus, the label TOTO of sheet 3 is
different from the label TOTO of sheet 5 (if no connection has been intentionally introduced to connect them). This is due to the

fact that the sheet name path is internally associated with the local label.

Note 1:

Label lengths have no limitations in Eeschema, but the software exploiting the generated netlist can be limited on this point.
Note 2:

Avoid spaces in the labels, because they will appear as separated words. It is not a limitation of Eeschema, but of many netlist

formats, which often assume that a label has no spaces.

Pcbnew | OrcadPCB2 | CadStar | Spice | PadsPcb

Generake
Options: Cancel
® Default Format
Add Plugin

[ Use default netname

Default Metlist Filename:
interf_u.net

Option:
Default Format:
Check to select Pcbnew as the default format.

Other formats can also be generated:

¢ Orcad PCB2
e CadStar

* Spice, for simulators

External plugins can be launched to extend the netlist formats list (a PadsPcb Plugin was added here).
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4.5 Annotation tool

L7A
The icon B 133 gives access to the annotation tool. This tool performs an automatic naming of all components in the schematic.

For multi-part components (such as 7400 TTL which contains 4 gates), a multi-part suffix is also allocated (thus a 7400 TTL
designated U3 will be divided into U3A, U3B, U3C and U3D).

You can unconditionally annotate all the components, or only the new components, i.e. those which were not previously annotated.

Annotate Schemartic

Scope
@ Use the entire schematic

() Use the current page only

@ Keep existing annotation
() Reset existing annotation

() Reset, but do not swap any annotated multi-unit parts

Annotation Order

() Sort components by X position m
@ Sort components by ¥ position E

Annotation Choice
@ Use first free number in schematic

() Start to sheet number*100 and use first free number

() Start to sheet number*1000 and use first free number

Dialog

Automatically close this dialog

Silent mode

Close Clear Annotation Annotate

Scope

1. Use the entire schematic. All the sheets are re-annotated (usual Option).

2. Use the current page only. Only the current sheet is re-annotated (this option is to be used only in special cases, for example

to evaluate the amount of resistors in the current sheet.).
3. Keep existing annotation. Conditional annotation, only the new components will be re-annotated (usual option).

4. Reset existing annotation. Unconditional annotation, all the components will be re-annotated (this option is to be used when

there are duplicated references).
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5. Reset, but do not swap any annotated multi-unit parts. This keeps all groups of multiple units (e.g. U2A, U2B) together when
reannotating.
Annotation Order
Selects the order in which components will be numbered.
Annotation Choice

Selects the method by which numbers will be selected.

4.6 Electrical Rules Check tool

1
The icon * gives access to the electrical rules check (ERC) tool.
This tool performs a design verification and is particularly useful to detect forgotten connections, and inconsistencies.

Once you have run the ERC, Eeschema places markers to highlight problems. The diagnosis can then be given by left clicking on

the marker. An error file can also be generated.

4.6.1 Main ERC dialog

Iectrica Rules Checker )

ERC | Optians |

ERC Report: Messages:
Total: ’17

Warnings: e

Errors: 0

[] Create ERC file repart

Error list:

ErType(d): Conflict problem between pins. Severity: warning
« @ (10.100 in,3.300 in): Pin B12 (Bidirectional) of component U9 is connected to
+ @ (2.850 in,8.350 in): pin 1 (Power output) of component #FWRO7 (net 41).

Delete Markers Run Close

Errors are displayed in the Electrical Rules Checker dialog box:

* Total count of errors and warnings.
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¢ Errors count.

* Warnings count.

Option:

* Create ERC file report: check this option to generate an ERC report file.
Commands:

* Delete Markers: to remove all ERC error/warnings markers.
¢ Run: to perform an Electrical Rules Check.

* Close: to exit this dialog box.
Note:

¢ Clicking on an error message jumps to the corresponding marker in the schematic.

4.6.2 ERC options dialog

ERC Opkions |

Inputk Fin
Inpuk Fin.... [E] oukput Fin

Cukput Rin., E][E] Bili Rin

Bili Pin..... [E][E]E] 3 State Pin

3 State Pin.. E][E]E] Passive Pin

Passive Fin. . [E][E][E][E][E] Unspec Pin

IUnspec Fin. .. m Power IM Pin

Power IH Fin, @@@@@ PowerCUT Pin
PowerCUT Fin, @@@@@@ Open Coll

Cpen Call,.., @@@@@@@ Cpen Emit
Cpen Emit, .. @@@@@@@ Mo Conn
... PoUDEEEEERE

This tab allows you to establish connectivity rules between pins; you can choose between 3 options for each case:

* No error
e Warning

¢ Error

Each square of the matrix can be modified by clicking on it.
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4.7 Bill of Material tool

The icon [BOM gives access to the bill of materials (BOM) generator. This menu allows the generation of a file listing of the

components and/or hierarchical connections (global labels).
Bill of Material i

Flugins
Generate
boam_with_title_black 2 csv

Close

Help

Add Plugin

Remaove Plugin

Mame:
bom_with_title_block 2 csv

Edit Plugin File

Command line:
xsltproc -0 "% 3" "fopt/kicad/libfkicad/plugins/bom_with_title _hloc

Plugin Infa:

EESCHEMA BOM plugin. Creates BOM CSY files fram =
the project net file.
Based on Stefan Helmert bom2csy. xsl

Mote:
The project information (i.e title, company and revision)
is taken from and the root sheest. —

Arthur;
Ronald Sousa HashDefineElectronics. com

Usage:
an Windows:
xsltproc -0 "% 0. csv" "C:\Program Files (xBE)\iCad
\bin\pluginstbam2esy. xsl” "%l |

Eeschema’s BOM generator makes use of external plugins, generally in XSLT or Python form. Some are provided, and will be

installed inside the KiCad program files directory.

A useful set of component properties to use for a BOM are:

* Value - unique name for each part used.
* Footprint - either manually entered or back-annotated (see below).

¢ Fieldl - Manufacturer’s name.
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¢ Field2 - Manufacturer’s Part Number.

¢ Field3 - Distributor’s Part Number.

For example:

Componenkt Properties

Component
Unit

Orientation {Degrees)
@0
+90
180
-a0
Mirror
® Normal
Mirror —

Mirror |

Chip HName
CRYSTAL

Test Select

Timestamp
32307TECD

Reset to Library Defaults

4.8 Import tool for footprint assignment:

4.8.1 Access:

i

5

%%

Fields
Mame Value
Value BMHzZ

Footprint discret:HC-18UH
Datasheet

Add Field

The icon BACK gives access to the back-annotate tool.

Horiz. Justify
Left

@ Center
Right

Visibility
B show

Rotate

Field Mame

Field Value
x1

Size |1.778

PosX| 0,000
PosY|5.080

&) cancel

Vert. Justify
Bottom

@ Center
Top

Style:
@ Normal

Italic
Bold
Bold Italic

! OK

x

This tool allows footprint changes made in PcbNew to be imported back into the footprint fields in Eeschema.
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Chapter 5

Schematic Creation and Editing

5.1 Introduction

A schematic can be represented by a single sheet, but, if big enough, it will require several sheets.

A schematic represented by several sheets is hierarchical, and all its sheets (each one represented by its own file) constitute an

Eeschema project. The manipulation of hierarchical schematics will be described in the Hierarchical Schematics chapter.

5.2 General considerations

A schematic designed with Eeschema is more than a simple graphic representation of an electronic device. It is normally the entry

point of a development chain that allows for:

* Validating against a set of rules (Electrical Rules Check) to detect errors and omissions.
¢ Automatically generating a bill of materials (BOM).
¢ Generating a netlist for simulation software such as SPICE.

¢ Generating a netlist for transferring to PCB layout.

A schematic mainly consists of components, wires, labels, junctions, buses and power ports. For clarity in the schematic, you can

place purely graphical elements like bus entries, comments, and polylines.




Eeschema 32/139

5.3 The development chain

Printed Circuit Board

Components are added to the schematic from component libraries. After the schematic is made, a netlist is generated, which is later

used to import the set of connections and footprints into PcbNew.

5.4 Component placement and editing

5.4.1 Find and place a component

To load a component into your schematic you can use the icon [ . A dialog box allows you to type the name of the component
to load.
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Choose Component (1586 items loaded)

Filter: I
= -- History -- ﬂ
7ARHC1GOD [ 74AHC1G00, Single MNAND Gate, Low
FARHC1G02 [ 748HC1G02, Single NOR Gate, Low-
¥ FAxgxEx
FAMHC1GOD [ 74AHC1G00, Single NAND Gate, Low
7AAHC1G0Z2 [ 74AHC1G02, Single NOR Gate, Low-
74AHC1G04 [ 748HC1G04, Single NOT Gate, Low-
7AAMHC1GOE8 [ 74aHC1G08, Single AND Gate, Low-
FARHC1G125 [ 74RHC1G125, Single Buffer Gate T -
[=] | |
F4AHC1G125
Description

F4AHC1 G125, Single Buffer
Gate Tri-State, Low-Voltage
CMOS

Keywords
Single Gate Buff Tri-State LWVC
CMOS

74AHC1§125

Alias of 7T4LVC1G125

!)Qancel @QK |

The Choose Component dialog will filter components by name, keywords, and description according to what you type into the search

field.

Before placing the component in the schematic, you can rotate it, mirror it, and edit its fields, by either using the hotkeys or the

right-click context menu. This can be done the same way after placement.

Here is a component during placement:
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[interf_u /] (home/kicaduser/demos/interf_u)

w Place Preferences Tools Help
O o — i T e o
Lalds & gl aacl iz [0 5 & doimm | W B0 12 0

A o1 L 1L finyy Lk ag—ta— I

In F TLLERL ] (]__LZ'_ GHD ioln —EL—O'!:E |

-— dip_sockets:DIP=20_300 h‘\"

EPBOD

— dip_sockets:DIP-24__300 Vi :[;}

o UL ¢ — L

12 mo EoLl8 Do cil [ =

ﬁ_ 3 _fay Bl—tfi D1 bl /
4 taz g7l—l& D2 B12 |,

_b_ 2 .-:E EE—lLQLﬂ- /
3 pul—L& D& oPROG=-  MIZ- o
a5 B 05 oDONE U111 :q
8 _Jug pe—12 D8 e
g AT ?—_LL_ D7 o o LEDY M3 [ a

o lLKLCA L4 L
1 la_ .k E
b- =B |
-—LL C DWE_ —'E'Lj—_ Hi ><
— LMAS  CiF )
7LLS245 -+
dip_soc kets DIP-20_3500 A
LMAB Gl | ol —
F
T MAL £ B
o MAG F2 | D
[ [
H
o MAld 0l 1p Fog
,(_LE‘_ ¥ RS
1
o MALL L2 | o b
;] Mba
7 M -
o MaAZ L3 )|
o Mal B2 | g

Reference Value Componenk Library Footprint Description KeyWords

ur T4LS02 74LS02 T4xx <Unknown: Quad Nor2 TTL Nor2

Done Loading </home/kicadus... Z1.83 X 190,50 Y 96.50 dx 190.50 dy 96.50 dist 213.55 mm  Add component

5.4.2 Power ports
A power port symbol is a component (the symbols are grouped in the “power” library), so they can be placed using the component

L

chooser. However, as power placements are frequent, the =  tool is available. This tool is similar, except that the search is done

directly in the “power” library.

5.4.3 Component Editing and Modification (already placed component)
There are two ways to edit a component:

* Modification of the component itself: position, orientation, unit selection on a multi-unit component.

* Modification of one of the fields of the component: reference, value, footprint, etc.

When a component has just been placed, you may have to modify its value (particularly for resistors, capacitors, etc.), but it is useless
to assign to it a reference number right away, or to select the unit (except for components with locked units, which you have to assign

manually). This can be done automatically by the annotation function.

5.4.3.1 Component modification

To modify some feature of a component, position the cursor on the component, and then either:
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* Double-click on the component to open the full editing dialog.

* Right-click to open the context menu and use one of the commands: Move, Orientation, Edit, Delete, etc.

5.4.3.2 Text fields modification

You can modify the reference, value, position, orientation, text size and visibility of the fields:

¢ Double-click on the text field to modify it.

* Right-click to open the context menu and use one of the commands: Move, Rotate, Edit, Delete, etc.

For more options, or in order to create fields, double-click on the component to open the Component Properties dialog.

0 Component Properties

Component
Unilt

Orientation {Degrees)
®o
490
180
90
Mirror
® Normal
Mirror —

Mirror |

Chip HName
CRYSTAL

Test Select

Timestamp
32307ECO

Reset to Library Defaults

Fields
Horiz. Justify
i
Mame Value Leht
Reference b | e
Value BMHz Right
Footprint discret:HC-18UH
Datasheet
Visibility
& show
Rotate
Field Mame
Field Value
X1
Size |1.778
PosX|0.000
Add Field PosY|5.080
€ cancel

Vert. Justify
Boktom
@ Center

Top

Style

® Normal
Italic
Bold
Bold Italic

o 0K

Each field can be visible or hidden, and displayed horizontally or vertically. The displayed position is always indicated for a normally

displayed component (no rotation or mirroring) and is relative to the anchor point of the component.

The option “Reset to Library Defaults” sets the component to the original orientation, and resets the options, size and position of

each field. However, texts fields are not modified because this could break the schematic.

5.5 Wires, Buses, Labels, Power ports

5.5.1 Introduction

All these drawing elements can also be placed with the tools on the vertical right toolbar.
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These elements are:

* Wires: most connections between components.

* Buses: to graphically join bus labels

* Polylines: for graphic presentation.

» Junctions: to create connections between crossing wires or buses.

* Bus entries: to show connections between wires and buses. Graphical only!
 Labels: for labeling or creating connections.

* Global labels: for connections between sheets.

» Texts: for comments and annotations.

* ”No Connect” flags: to terminate a pin that does not need any connection.

* Hierarchical sheets, and their connection pins.

5.5.2 Connections (Wires and Labels)

There are two ways to establish connection:

* Pin to pin wires.

e Labels.

The following figure shows the two methods:

BT AL LD - £
Sers L2 D7 n ALK 1o N &
=l Ve LBIT7 s o =
S5 PR+ 2L [ o
P FRITACE - 2510 4
L H1l _en7 L BITS 7 DD /S
b H1Z BITS 19 [~
T L BIT4 6 1o =
S HIG ATl 18 [~
plais B3 BIT3 5 1o eS|
S F12 B2 . SSLCTIN- 17 [~ o
e | E13 BT BITZ i O b4
pLFLl  SLETINS IMIT= 16 O
o D13 fRROR- BIT1 3 14 .
pLEL2 INIT- I ERROR- 15 O
p D12 BOD BITO F I PN A
N Bl —+ AUTOFD- 14 [~
S DA »21ROBE 1 1o &>
o DBRZSFEMELLE A
connecl:DB2SFC
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Note 1:

The point of “contact” of a label is the lower left corner of the first letter of the label. This point is displayed with a small square

when not connected.

This point must thus be in contact with the wire, or be superimposed at the end of a pin so that the label is seen as connected.
Note 2:

To establish a connection, a segment of wire must be connected by its ends to an another segment or to a pin.

If there is overlapping (if a wire passes over a pin, but without being connected to the pin end) there is no connection.

Note 3:

Wires that cross are not implicitly connected. It is necessary to join them with a junction dot if a connection is desired.

The previous figure (wires connected to DB2SFEMALE pins 22, 21, 20, 19) shows such a case of connection using a junction

symbol.
Note 4:

If two different labels are placed on the same wire, they are connected together and become equivalent: all the other elements

connected to one or the other labels are then connected to all of them.

5.5.3 Connections (Buses)

In the following schematic, many pins are connected to buses.
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5.5.3.1 Bus members
From the schematic point of view, a bus is a collection of signals, starting with a common prefix, and ending with a number. For
example, PCAQ, PCA1, and PCA2 are members of the PCA bus.

The complete bus is named PCA[N..m], where N and m are the first and the last wire number of this bus. Thus if PCA has 20
members from O to 19, the complete bus is noted PCAJ[0..19]. A collection of signals like PCAO, PCA1, PCA2, WRITE, READ

cannot be contained in a bus.

5.5.3.2 Connections between bus members

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 Eeschema.

In the example above, connections are made by the labels placed on wires connected to the pins. Bus entries (wire segments at 45

degrees) to buses are graphical only, and are not necessary to form logical connections.

In fact, using the repetition command (Insert key), connections can be very quickly made in the following way, if component pins

are aligned in increasing order (a common case in practice on components such as memories, miCroprocessors. .. ):

¢ Place the first label (for example PCAO)

 Use the repetition command as much as needed to place members. Eeschema will automatically create the next labels (PCAI,

PCAZ2...) vertically aligned, theoretically on the position of the other pins.
¢ Draw the wire under the first label. Then use the repetition command to place the other wires under the labels.

« If needed, place the bus entries by the same way (Place the first entry, then use the repetition command).

Note
In the Preferences/Options menu, you can set the repetition parameters:

+ Vertical step.
 Horizontal step.

+ Label increment (which can thus be incremented by 2, 3. or decremented).

5.5.3.3 Global connections between buses

You may need connections between buses, in order to link two buses having different names, or in the case of a hierarchy, to create

connections between different sheets. You can make these connections in the following way.




Eeschema 39/139

PCALD . 1

L

ADRLA 7]

BlUolo 1]

Buses PCA [0..15], ADR [0..7] and BUS [5..10] are connected together (note the junction here because the vertical bus wire joins

the middle of the horizontal bus segment).

More precisely, the corresponding members are connected together : PCAO, ADRO are connected, (as same as PCA1 and ADR1
... PCA7 and ADR7).

Furthermore, PCAS, BUSS and ADRS are connected (just as PCA6, BUS6 and ADRG6 like PCA7, BUS7 and ADR?7).

PCAS and BUSS are also connected (just as PCA9 and BUS9, PCA10 and BUS10)

5.5.4 Power ports connection

When the power pins of the components are visible, they must be connected, as for any other signal.

Components such as gates and flip-flops may have invisible power pins. Care must be taken with these because:

* You cannot connect wires, because of their invisibility.

* You do not know their names.

And moreover, it would be a bad idea to make them visible and to connect them like the other pins, because the schematic would

become unreadable and not in accordance with usual conventions.

Note
If you want to enforce the display of these invisible power pins, you must check the option “Show invisible power pins”

in the Preferences/Options dialog box of the main menu, or the icon [: on the left (options) toolbar.

Eeschema automatically connects invisible power pins of the same name to the power net of that name. It may be necessary to join

power nets of different names (for example, ’7GND” in TTL components and ”VSS” in MOS components); use power ports for this.

It is not recommended to use labels for power connection. These only have a “local” connection scope, and would not connect the

invisible power pins.

The figure below shows an example of power port connections.




Eeschema 40/139
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In this example, ground (GND) is connected to power port VSS, and power port VCC is connected to VDD.

Two PWR_FLAG symbols are visible. They indicate that the two power ports VCC and GND are really connected to a power

source. Without these two flags, the ERC tool would diagnose: Warning: power port not powered.

All these symbols are components of the schematic library “power”.

5.5.5 ”No Connect” flag

These symbols are very useful to avoid undesired ERC warnings. The electric rules check ensures that no connection has been

accidentally left unconnected.

If pins must really remain unconnected, it is necessary to place a "No Connect” flag (tool ) on these pins. These symbols do

not have any influence on the generated netlists.

5.6 Drawing Complements

5.6.1 Text Comments

It can be useful (to aid in understanding the schematic) to place annotations such as text fields and frames. Text fields (tool I )

#i
*

. # . . . . .
and Polyline (tool # ) are intended for this use, contrary to labels and wires, which are connection elements.

Here you can find an example of a frame with a textual comment.
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5.6.2 Sheet title

block

+ CSCOME-

corMMuMICATION TSP

F36

OSFER / WL

The title block is edited with the tool Iﬁ

Page Settings

Paper
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Size:
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Caomment &
Comment 3
Comment 2
Comment 1
KICAD

Sheet: /

File: interf_u.sch

Title: UNIVERSAL INTERFACE

Size: A3 | Date: 2015-10—-03 Rev: 2B

KiCad E.D.A. eeschema 4.0.0-rcl-—stable Id: 1/1 :
| 7 | B

The sheet number (Sheet X/Y) is automatically updated.

5.7 Rescuing cached components

By default, Eeschema loads component symbols out of the libraries according to the set paths. This can cause a problem when
loading a very old project: if the symbols in the library have changed 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.

However, when a project is saved, a cache library is saved along with it. 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, Eeschema will scan the

libraries for conflicts. Any conflicts found will be listed in the following dialog:
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This project uses symbals that no longer match the ones in the system libraries.
Using this tool, you can rescue these cached symbols into a new library.

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

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

Symbols with cache/library conflicts:

scue symbal | Symhbal name
DICDE

Instances of this symbol:

Reference | Value

D1 DIODE
02 DIODE
Cached Part: Library Part:

D D
DIODE DIODE

MNever Show Again !.Qancel

You can see in this example that the project originally used a diode with the cathode facing up, but the library now contains one with

Bok

the cathode facing down. This change could ruin the project! Pressing OK here will cause the old symbol to be saved into a special

“rescue” library, and all the components using that symbol will be renamed to avoid naming conflicts.

If you press Cancel, no rescues will be made, so Eeschema will load all the new components by default. Because no changes were
made, you can still go back and run the rescue function again: choose "Rescue Cached Components” in the Tools menu to call up

the dialog again.

If you would prefer not to see this dialog, you can press "Never Show Again”. The default will be to do nothing and allow the new

components to be loaded. This option can be changed back in the Component Libraries preferences.
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Chapter 6

Hierarchical schematics

6.1 Introduction

A hierarchical representation is generally a good solution for projects bigger than a few sheets. If you want to manage this kind of

project, it will be necessary to:

 Use large sheets, which results in printing and handling problems.

 Use several sheets, which leads you to a hierarchy structure.

The complete schematic then consists in a main schematic sheet, called root sheet, and sub-sheets constituting the hierarchy. More-

over, a skillful subdividing of the design into separate sheets often improves on its readability.

From the root sheet, you must be able to find all sub-sheets. Hierarchical schematics management is very easy with Eeschema, thanks

to an integrated “hierarchy navigator” accessible via the icon E of the top toolbar.

There are two types of hierarchy that can exist simultaneously: the first one has just been evoked and is of general use. The second
consists in creating components in the library that appear like traditional components in the schematic, but which actually correspond

to a schematic which describes their internal structure.

This second type is used to develop integrated circuits, because in this case you have to use function libraries in the schematic you

are drawing.
Eeschema currently doesn’t treat this second case.

A hierarchy can be:

 simple: a given sheet is used only once
¢ complex: a given sheet is used more than once (multiples instances)

« flat: which is a simple hierarchy, but connections between sheets are not drawn.
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Eeschema can deal with all these hierarchies.

The creation of a hierarchical schematic is easy, the whole hierarchy is handled starting from the root schematic, as if you had only

one schematic.

The two important steps to understand are:

¢ How to create a sub-sheet.

¢ How to build electric connections between sub-sheets.

6.2 Navigation in the Hierarchy

Navigation among sub-sheets It is very easy thanks to the navigator tool accessible via the button E on the top toolbar.

Each sheet is reachable by clicking on its name. For quick access, right click on a sheet name, and choose to Enter Sheet.

R0 R B A

Mavigator

@ muxdata
& modul
@ palnksc.sch
@ graphic

@ rons

@ buspci.sch
@ ESVIDEC-RYE

You can quickly reach the root sheet, or a sub-sheet thanks to the tool E of the right toolbar. After the navigation tool has been

selected:

¢ Click on a sheet name to select the sheet.

¢ Click elsewhere to select the Root sheet.
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6.3 Local, hierarchical and global labels

6.3.1 Properties

A AD-

Local labels, tool === are connecting signals only within a sheet. Hierarchical labels (tool | " ) are connecting signals only

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

Global labels (tool @

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

) are connecting signals across all the hierarchy. Power pins (type power in and power out) invisible are

Note
Within a hierarchy (simple or complex) one can use both hierarchical labels and/or global labels.

6.4 Hierarchy creation of headlines

You have to:

* Place in the root sheet a hierarchy symbol called “sheet symbol”.
* Enter into the new schematic (sub-sheet) with the navigator and draw it, like any other schematic.

* Draw the electric connections between the two schematics by placing Global Labels (HLabels) in the new schematic (sub-sheet),
and labels having the same name in the root sheet, known as SheetLabels. These SheetLabels will be connected to the sheet symbol

of the root sheet to the other elements of the schematic like standard component pins.

6.5 Sheet symbol

Draw a rectangle defined by two diagonal points symbolizing the sub-sheet.

The size of this rectangle must allow you to place later particular labels, hierarchy pins, corresponding to the global labels (HLabels)

in the sub-sheet.
(=
These labels are similar to usual component pins. Select the tool
Click to place the upper left corner of the rectangle. Click again to place the lower right corner, having a large enough rectangle.

You will then be prompted to type a file name and a sheet name for this sub-sheet (in order to reach the corresponding schematic,

using the hierarchy navigator).
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! schematic Sheet Properties

File name: |File$61¢ln325.5:h J Size: | 1.524 millimeters

Sheet name:; Sheet56100328 Size: | 1.524 millimeters

Unigue timestamp: | 5610032C

) cancel o DK

You must give at least a file name. If there is no sheet name, the file name will be used as sheet name (usual way to do that).

6.6 Connections - hierarchical pins

You will create here points of connection (hierarchy pins) for the symbol which has been just created.

These points of connection are similar to normal component pins, with however the possibility to connect a complete bus with only

one point of connection.

There are two ways to do this:

¢ Place the different pins before drawing the sub-sheet (manual placement).

* Place the different pins after drawing the sub-sheet, and the global labels (semi-automatic placement).
The second solution is quite preferable.

Manual placement:

* To select the tool .

* Click on the hierarchy symbol where you want to place this pin.

See below an example of the creation of the hierarchical pin called "CONNEXION™.

3 Hierarchical Label Properties

Text: |CONNECTION |
Size: [1.524 Himm) x W{mm)
Orientation Skyle Shape
@ Right ® Hormal @ Input

Up Italic Outpuk

Left Bold Bidirectional

Down Bold Italic Tri-5tate

Passive

€3 cancel a2 O,
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You can define its graphical attributes, and size or later, by editing this pin sheet (Right click and select Edit in the PopUp menu).

Various pin symbols are available:

* Input

¢ Output

* Bidirectional
¢ Tri-State

¢ Passive

These pin symbols are only graphic enhancements, and have no other role.

Automatic placement:

¢ Select the tool &D-’ .

¢ Click on the hierarchy symbol from where you want to import the pins corresponding to global labels placed in the corresponding

schematic. A hierarchical pin appears, if a new global label exists, i.e. not corresponding to an already placed pin.

* Click where you want to place this pin.

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

6.7 Connections - hierarchical labels

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 HLabel) is similar. Hierarchical labels creation is made with the tool

See below a root sheet example:
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o

JUMPER
N
cnl#\EthEZ

© Sheet: pic sockets
—pVveepic.

—YPR/MCLR  HyppomclR

ﬁﬁ2'ﬁ_::__ﬁ'ﬁﬁ

—DATA-RB7  HpaTA-RB7 -

— CLOCK-RB6 __ H~¢igck-RB6

- File: prc_sackets.sch

Notice pin VCC_PIC, connected to connector JP1.

Here are the corresponding connections in the sub-sheet :

ffffVCC#F‘lCDf:lﬁlfl"':ﬁ 22 ﬁ::fﬁ:ﬁﬁ::fﬁf:fﬁfﬁ:
:VF:F‘.M:C'—:RD.....l...

e

 PWR_FLAG |

B I oF - I o0

oo [200nF L 200nF
| discret:C1-1- - | discret:C1-1 -

You find again, the two corresponding hierarchical labels, providing connection between the two hierarchical sheets.

Note
You can use hierarchical labels and hierarchy pins to connect two buses, according to the syntax (Bus [N. .m]) previ-
ously described.
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6.7.1 Labels, hierarchical labels, global labels and invisible power pins

Here are some comments on various ways to provide connections, other than wire connections.

6.7.1.1 Simple labels

Simple labels have a local capacity of connection, i.e. limited to the schematic sheet where they are placed. This is due to the fact

that :

e Each sheet has a sheet number.

¢ This sheet number is associated to a label.

Thus, if you place the label "TOTO” in sheet n° 3, in fact the true label is "TOTO_3". If you also place a label "TOTQO” in sheet n
° 1 (root sheet) you place in fact a label called "TOTO_1”, different from "TOTO_3”. This is always true, even if there is only one

sheet.

6.7.1.2 Hierarchical labels

What is said for the simple labels is also true for hierarchical labels.

Thus in the same sheet, a HLabel "TOTO” is considered to be connected to a local label "TOTO”, but not connected to a HLabel or
label called "TOTO” in another sheet.

However a HLabel is considered to be connected to the corresponding SheetLabel symbol in the hierarchical symbol placed in the

root sheet.

6.7.1.3 Invisible power pins
It was seen that invisible power pins were connected together if they have the same name. Thus all the power pins declared "Invisible
Power Pins” and named VCC are connected and form the equipotential VCC, whatever the sheet they are placed on.

This means that if you place a VCC label in a sub-sheet, it will not be connected to VCC pins, because this label is actually VCC_n,

where n is the sheet number.

If you want this label VCC to be really connected to the equipotential VCC, it will have to be explicitly connected to an invisible
power pin, thanks to a VCC power port.

6.7.2 Global labels

Global labels that have an identical name are connected across the whole hierarchy.

(power labels like vcc ... are global labels)
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6.8 Complex Hierarchy

Here is an example. The same schematic is used twice (two instances). The two sheets share the same schematic because the file

name is the same for the two sheets (“other_sheet.sch”). But the sheet names must be different.

Sheet : obher _sheet

ei= , STMELT

-

o

1 I SGMD

. Y . ,
T4HC 14
Lle: oLher_shest  =sch

uLA
TAdHC 14
Shest s S sheen
=1 MPUT
@ FGND

L]le: obher_sheset . sch

COrM_ =

6.9 Flat hierarchy

You can create a project using many sheets, without creating connections between these sheets (flat hierarchy) if the next rules are

respected:

* You must create a root sheet containing the other sheets, which acts as a link between others sheets.
* No explicit connections are needed.

 All connections between sheets will use global labels instead of hierarchical labels.

Here is an example of a root sheet.
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Shest s pic proce Smmness Shest.: socker

File: pic_programmer. sch File: plc_sockebs.sch

Here is the two pages, connected by global labels.

Here is the pic_programmer.sch.

PwR_FLAG

\-'E.:IE,
L pa@ e é

o
—
PWR_FLAG
& ) i
a —a
(]

{

1

BAT4AS
4

D11

YEL LRJI—§E O

VEIE[SEI"J— IJ_ED

Here is the pic_sockets.sch.
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Chapter 7

Automatic classification Annotation

7.1 Introduction

The automatic classification annotation tool allows you to automatically assign a designator to components in your schematic. For

multi-parts components, assign a multi-part suffix to minimize the number of these packages. The automatic classification annotation

L7A,
tool is accessible via the icon E 123, Here you find its main window.
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Annotate Schematic

Scope
@ Use the entire schematic

() Use the current page only

@ Keep existing annotation
(O Reset existing annotation

(") Reset, but do not swap any annotated multi-unit parts

Annotation Order

{,_.-i'

f\

@ Sort components by Y position t_f

(O Sort components by X position

Annotation Choice
@ Use first free number in schematic

() Start to sheet number*100 and use first free number

() Start to sheet number*1000 and use first free number

Dialog

Automatically close this dialog

Silent mode

Close Clear Annatation Annaotate

Various possibilities are available:

¢ Annotate all the components (reset existing annotation option)

* Annotate all the components, but do not swap any previously annotated multi-unit parts.

* Annotate new components only (i.e. those whose reference finishes by? like IC? ) (keep existing annotation option).
* Annotate the whole hierarchy (use the entire schematic option).

* Annotate the current sheet only (use current page only option).

The “Reset, but do not swap any annotated multi-unit parts” option keeps all existing associations between multi-unit parts. That is,
if you have U2A and U2B, they may be reannotated to U1A and U1B respectively, but they will never be reannotated to U1A and
U2A, nor to U2B and U2A. This is useful if you want to ensure that pin groupings are maintained, if you have already decided by

yourself which subunits are best placed where.
The annotation order choice gives the method used to set the reference number inside each sheet of the hierarchy.

Except for particular cases, an automatic annotation applies to the whole project (all sheets) and to the new components, if you don’t

want to modify previous annotations.

The Annotation Choice gives the method used to calculate reference 1d:
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* Use first free number in schematic: components are annotated from 1 (for each reference prefix). If a previous annotation exists,

not yet in use numbers will be used.

¢ Start to sheet number*100 and use first free number: annotation start from 101 for the sheet 1, from 201 for the sheet 2, etc. If
there are more than 99 items having the same reference prefix (U, R) inside the sheet 1, the annotation tool uses the number 200

and more, and annotation for sheet 2 will start from the next free number.

¢ Start to sheet number*1000 and use first free number. Annotation start from 1001 for the sheet 1, from 2001 for the sheet 2.

7.2 Some examples

7.2.1 Annotation order

This example shows 5 elements placed, but not annotated.

o1 |
27A o 7A D g
z F4LEEE 2 FA4LSHE
— —— »
7A D g
= 741580

o1

7A
= T4L5EE

After the annotation tool Is executed, the following result is obtained.

Sort by X position.

1 ~3J |
1A Uic
2 74500 1@ | 74L58E

1
2A
g T4 SAM

- =
4q o
?4L|I_IE.EE_'IEI 1= 74500

Sort by Y position.
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1 | |
iA LB
_ a2 | 74500 _5 | 74500
8 |
ic
1A | 74L5R0

=
1 uio
?4LII_EE'|=|E]EI 13T | 74500

You can see that four 74LS00 gates were distributed in U1 package, and that the fifth 74L.S00 has been assigned to the next, U2.

7.2.2 Annotation Choice

Here is an annotation in sheet 2 where the option use first free number in schematic was set.

| +L2v

. C4 L& ce

100CnF 100nF | 1G0nF 100nF

3

3 s L re

100nF 100nF | 1G0nF 100nF
< ' )

Option start to sheet number*100 and use first free number give the following result.
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3
+%j.:z'.f
L2001 L20Z L2035 C204
1GCnF 100nF | 1CCnF 100nF
3
A
2205 206 207 CZ208
100hF 100nF | 1G0GhF 100nF

<

The option start to sheet number* 1000 and use first free number gives the following result.
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+1.2%

L2001 LLCQGZ | L2003 EEED#

100CnF 100nF | 100nF 100nF

33

e ]
-

L2005 L2006 | C2007 L2006

1GGnF 100nF | 100nF 100nF
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Chapter 8

Design verification with Electrical Rules Check

8.1 Introduction

The Electrical Rules Check (ERC) tool performs an automatic check of your schematic. The ERC checks for any errors in your sheet,
such as unconnected pins, unconnected hierarchical symbols, shorted outputs, etc. Naturally, an automatic check is not infallible,
and the software that makes it possible to detect all design errors is not yet 100% complete. Such a check is very useful, because it

allows you to detect many oversights and small errors.

In fact all detected errors must be checked and then corrected before proceeding as normal. The quality of the ERC is directly related

to the care taken in declaring electrical pin properties during library creation. ERC output is reported as “errors” or “warnings”.

Iectrica Rules Checker )

ERC | COptions |

ERC Report: Messages:

Total: 1
Warnings: 1
Erraors: 0

[] Create ERC file repart

Error list:

ErType(4): Conflict problem between pins. Severity: warning
« @ (10.100 in,3.300 in): Pin B12 (Bidirectional) of component U3 is connected to
+ @ (2.850 in,8.350 in): pin 1 (Power output) of component #FWRO7 (net 41).

Delete Markers Run Close
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8.2 How to use ERC

ERC can be started by clicking on the icon * .

Warnings are placed on the schematic elements raising an ERC error (pins or labels).

Note
+ Inthis dialog window, when clicking on an error message you can jump to the corresponding marker in the schematic.

+ In the schematic right-click on a marker to access the corresponding diagnostic message.

You can also delete error markers from the dialog.

8.3 Example of ERC

L1l &
1) 745U

U1
13 7415

Here Yyou can see four errors:

» Two outputs have been erroneously connected together (red arrow).
* Two inputs have been left unconnected (green arrow).

¢ There is an error on an invisible power port, power flag is missing (green arrow on the top).

8.4 Displaying diagnostics

By right-clicking on a marker the pop-up menu allows you to access the ERC marker diagnostic window.
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LY RN TR |

—=—— 7400

4

h | -
@ Delete Marker ‘] E 6
@ Marker Errar Info
D0

* @l Cenker

@ Zoarm in

a Zoon ouk
Zoarm auko

G‘l Zoom select L4
g Redraw view

Marker Info

ErnType(2). Pin not connected (and no connect symbol found on this pin)
« & (65000 " 54500 "): Crap U10, Pin 4 (input) Mon connectée

,

]

|II11.ﬁ

8.5 Power pins and Power flags

It is common to have an error or a warning on power pins, even though all seems normal. See example above. This happens because,
in most designs, the power is provided by connectors that are not power sources (like regulator output, which is declared as Power

out).
The ERC thus won’t detect any Power out pin to control this wire and will declare them not driven by a power source.

To avoid this warning you have to place a "PWR_FLAG” on such a power port. Take a look at the following example:
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PWR_FLAG PWRE_FLAG
WL

R
R

J1iC &
17 Z41L 500

1D
15 741500

Cll L

The error marker will then disappear.

Most of the time, a PWR_FLAG must be connected to GND, because usually regulators have outputs declared as power out, but

ground pins are never power out (the normal attribute is power in), so grounds never appear connected to a power source without a

pwr_flag.

8.6 Configuration

The Options panel allows you to configure connectivity rules to define electrical conditions for errors and warnings check.




Eeschema 64 /139

EESchema Erc

| ERC | Options |

Input Fin

M0 Aboocoagn: ‘E Output Pin

Output Fin........ ‘E Bidirectional Fin

Bidirectional Fin. . \E‘E‘E Tri-State Pin

Tri-5kate Pin...... ‘E @ ‘E\E Passive Pin

Passive Pin........ @\E@@@ Unspecified Pin

Unspecified Pin.... IE' IEF @ IEF @ @ Power Input Pin

Powet Input Pin..... @@@ @ @ @ @ Power Output Pin
Power Cutput Pin.., @ IEF @ @ @ Open Collector

Rules can be changed by clicking on the desired square of the matrix, causing it to cycle through the choices: normal, warning, error.

8.7 ERC report file

An ERC report file can be generated and saved by checking the option Write ERC report. The file extension for ERC report files is

.erc. Here is an example of ERC report file.

ERC control (4/1/1997-14:16:4)

*xx** Sheet 1 (INTERFACE UNIVERSAL)

ERC: Warning Pin input Unconnected @ 8.450, 2.350

ERC: Warning passive Pin Unconnected @ 8.450, 1.950

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

>> Errors ERC: 4
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Chapter 9

Create a Netlist

9.1 Overview

A netlist is a file which describes electrical connections between components. In the netlist file you can find:

* The list of the components

 The list of connections between components, called equi-potential nets.

Different netlist formats exist. Sometimes the components list and the equi-potential list 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, like:

¢ PCB software.
¢ Schematic and PCB Simulators.

* CPLD (and other programmable IC’s) compilers.

Eeschema supports several netlist formats.

PCBNEW format (printed circuits).

ORCAD PCB2 format (printed circuits).
¢ CADSTAR format (printed circuits).

* Spice format, for various simulators (the Spice format is also used by other simulators).

9.2 Netlist formats

o

T . . .
Select the tool LY ¢4 open the netlist creation dialog box.

Pcbnew selected




Eeschema

66 /139

Pcbnew OrcadPCB2  CadStar  Spice  PADS-PCB  *

Cenerakte

Options: © cancel
B Default format

Add Plugin

Use default netname

Default Metlist Filename:
interf_u.net

Spice selected

i pcbnew  OrcadPCB2  Cadstar | Spice  PADS-PCB | *

Generate

i 3 Cancel
Default Format

Run Simulator #Add Plugin

Prefix references "U" and "I with ‘X'

Use net number as net name

- Use default netname
Simulator command: .

Defaulk Metlisk Filename:
interf_u.cir

Using the different tabs you can select the desired format. In Spice format you can generate netlists with either equi-potential names

(it is more legible) or net numbers (old Spice versions accept numbers only). By clicking the Netlist button, you will be asked for a

netlist file name.

Note
With big projects, the netlist generation can take up to several minutes.

9.3 Netlist examples

You can see below a schematic design using the PSPICE library:
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-PSFICE .model G2H2222 npn Ibf=200)
-gnucap AC 1A IMeg + 1.2

- -FSFICE .OC %1 1@ 12 0.5
+P3FICE .priph ac vivouk )

1
[
z

+gnucap .ploe =3 vinodes! L-1,5) -
x
IR e s T I
-1 BT T 1) - 1an L
Fi12
3 I k] 3 wOuT
o3
[FI= ==
|
Ga =] 2
[FI= == [F 1= P
dm
WIN q 1=
m
— 3] n
=
:
[ jm
] t- -
T o [

Example of a PCBNEW netlist file:

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

(32E35B76 $noname C2 INF {Lib=C}

(1 0)

(2 VOUT_1)

)

(32CFC454 S$noname V2 AC_0.1 {Lib=VSOURCE}
(1 N-000003)

(2 0)

)

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

(1 INPUT_1)

(2 N-000003)

)

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

(2 0)

)

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

(1 INPUT_1)

(2 0)

)

(32CFC288 $noname R6 22K {Lib=R}

(1 +12V)

(2 INPUT_1)

)

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

(2 N-000008)

)

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

(2 0)

)

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

(2 0)

)

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

(2 VOUT_1)

)

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

(2 N-000006)

)

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

(2 N-000008)

(3 EMET_1)

)

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

(2 INPUT_ 1)
(3 EMET_1)
)

)

# End

In PSPICE format, the netlist is as follows:

* Eeschema Netlist Version 1.1 (Spice format) creation date: 18/6/2008-08:38:03

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

R12 /VOUT N-000003 22K
R11 +12V N-000003 100

L1 N-000003 /VOUT 100mH
R10  N-000005 N-000004 220
C3 N-000005 0 10uF

c2 N-000009 0 1nF

R8 N-000004 0 2.2K
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Q3 /VOUT N-000009 N-000004 N-000004 Q2N2222
V2 N-000008 0 AC 0.1

c1 /VIN N-000008 1UF

\! +12V 0 DC 12V

R2 /VIN 0 10K

R6 +12V /VIN 22K

R5 +12V N-000012 22K

R1  N-000012 0 10K

R7  N-000007 0 470

R4 +12V N-000009 1K

R3 +12V N-000010 1K

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

.print ac v(vout)

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

.end

9.4 Notes on Netlists

9.4.1 Netlist name precautions
Many software tools that use netlists do not accept spaces in the component names, pins, equi-potential nets or others. Systematically
avoid spaces in labels, or names and value fields of components or their pins.

In the same way, special characters other than letters and numbers can cause problems. Note that this limitation is not related to

Eeschema, but to the netlist formats that can then become untranslatable to software that uses netlist files.

9.4.2 PSPICE netlists

For the Pspice simulator, you have to include some command lines in the netlist itself ((PROBE, .AC, etc.).

Any text line included in the schematic diagram starting with the keyword -pspice or -gnucap will be inserted (without the keyword)

at the top of the netlist.

Any text line included in the schematic diagram starting with the keyword +pspice or +gnucap will be inserted (without the keyword)
at the end of the netlist.

Here is a sample using many one-line texts and one multi-line text:
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(A S ) rd

RZ
kY
Rl

Peplce directlves uzlng many one lne texts

—PSPICE .model G2ZM22Z2Z npn [(bf=Z00}
—grucap AC dec 10 1Meg *1.2
—PEPICE .OC Y1 10 12 0.5

+PSPICE .print ac v{vout)
+gnucap .plat ac vinades) [-1.5)

Fopice directives using ane multiline text:

+PSFICE .model NPW MPH
model PHP FPHP
dib CProgram Filess TCWLTspicelVlibhemphsstandard, bjt

backanno

For example, if you type the following text (do not use a label!):

-PSPICE .PROBE

a line .PROBE will be inserted in the netlist.
In the previous example three lines were inserted at the beginning of the netlist and two at the end with this technique.
If you are using multiline texts, +pspice or +gnucap keywords are needed only once:

+PSPICE .model NPN NPN
.model PNP PNP
.1ib C:\Program Files\LTC\LTspiceIV\lib\cmp\standard.bjt

.backanno

creates the four lines:

.model NPN NPN
.model PNP PNP
.1ib C:\Program Files\LTC\LTspiceIV\lib\cmp\standard.bjt

.backanno
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Also note that the equipotential GND must be named O (zero) for Pspice.

9.5 Other formats

For other netlist formats you can add netlist converters in the form of plugins. These converters are automatically launched by

Eeschema. Chapter 14 gives some explanations and examples of converters.

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

file (a sheet style) is very small and very easy to write.

9.5.1 Init the dialog window

You can add a new netlist plug-in via the Add Plugin button.

CADSTAR-RIMF
- Generake

Ecancel
Add Plugin

R Remowve Plugin
Aar-RINF.xsl™ =%]

Here is the plug-in PadsPcb setup window:

4 Pcbnew OrcadPCB2 CadStar Spice | PADSPCB| BOM CADSTAR *

Generate

EEEDIE & cancel
Default Format

Add Plugin

Netlist command:

Remowve Plugin
xsltproc -0 “%0™ "fusrflibfkicad/plugins fnetlist_Form_pads-pcb.xsl”™ "%%I1" cl

Title:
PADS-PCB

Default Metlist Filename:

The setup will require:

* A title (for example, the name of the netlist format).

* The plug-in to launch.
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When the netlist is generated:

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

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

9.5.2 Command line format

Here is an example, using xsltproc.exe as a tool to convert .xsl files, and a file netlist_form_pads-pcb.xsl as converter sheet style:

f:/kicad/bin/xsltproc.exe -0 % O.net f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl %1

With:
f:/kicad/bin/xsltproc.exe A tool to read and convert xsl file
-0 %0.net Output file: %O will define the output file.
f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl File name converter (a sheet style, xsl format).
%l Will be replaced by the intermediate file created by
Eeschema (*.tmp).

For a schematic named test.sch, the actual command line is:

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

9.5.3 Converter and sheet style (plug-in)

This is a very simple piece of software, because its purpose is only to convert an input text file (the intermediate text file) to another

text file. Moreover, from the intermediate text file, you can create a BOM list.
When using xsltproc as the converter tool only the sheet style will be generated.

9.5.4 Intermediate netlist file format

See Chapter 14 for more explanations about xslproc, descriptions of the intermediate file format, and some examples of sheet style

for converters.
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Chapter 10

Plot and Print

10.1 Introduction

You can access both print and plot commands via the file menu.

New Schematic Project lﬂ "Lﬂ' d
" Open Schematic Project Clri+l = I
]
= Open Recent »

- Append Schematic Sheet

o i ; e B [
e >@ve Schematic Project Ctrl+s a1 {:
" Save Current Sheet Only i Pefn pa
- e - .:ﬁ i
(o) Save Current Sheet As —F ”
= rc-aty =i

ﬁ Page Settings 2 oip_ st
(m; Print :

@ Plot 4 157 Plot
-H Ch:.f,,e CtrieQ Plot to Clipboard 4

i e — . I ol [

The suported output formats are Postscript, PDF, SVG, DXF and HPGL. You can also directly print to your printer.

10.2 Common printing commands

Plot Current Page

prints one file for the current sheet only.

Plot All Pages

allows you to plot the whole hierarchy (one print file is generated for each sheet).
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10.3 Plot in Postscript

This command allows you to create PostScript files.

0 Plot Schematic

Output directory:

Browse...
Paper Options Format General Options
Page Size: ® Postscript  Default line thickness {mm):
Force size A4 VG Mode
. Plot All Pa
Force size A DXEF @® Color eSS RS
HPGL Black and white Cloze
& Plot border and title block
Messages:
Messages
Filter: & All save report to file...

The file name is the sheet name with an extension .ps. You can disable the option “Plot border and title block”. This is useful if
you want to create a postscript file for encapsulation (format .eps) often used to insert a diagram in a word processing software. The

message window displays the file names created.
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10.4 Plotin PDF

2 Plot Schematic

Output directory:

Paper Options
Page 5iTe:
@ schematic size

Force size A4
Force size A

Messages:
Messages:

Filter: & All

Browse...

Format General Options

Postscript  Default line thickness (mm):
@ PDF 0.152 Plot Current Page

SVG Maode

| Plot All Pages
DXF @ Color
HPGL Black and white Close

& Plot border and title block

Save report to Ffile...

Allows you to create plot files using the format PDF. The file name is the sheet name with an extension .pdf.

10.5 Plotin SVG

. Plot Schematic

Output directory:

Paper Options

Messages:
Messages:

Filter: & All

Allows you to create plot files using the vectored format SVG. The file name is the sheet name with an extension .svg.

Browse...
Format General Options
Postscript  Default line thickness (mm):
POF 0.152 Plot Current Page
SVG Mode
® Plot All Pages
OXF @ Color E——
HPGL Black and white Cloze

& Plot border and title block

Save report Lo Ffile...




Eeschema 76 /139

10.6 Plotin DXF

Plot Schemakic

Cutput directory:

Browse...
Paper Options Format General Options
Postscript  Default line thickness (mm):
PDF Plot Current Page
SVG Mode
Plot All Pages
@ DxF @ Color e
HPGL Black and white Cloze
& Plot border and title block
Messages:
Messages:
Filter: & All save report to file...

Allows you to create plot files using the format DXF. The file name is the sheet name with an extension .dxf.

10.7 Plot in HPGL

This command allows you to create an HPGL file. In this format you can define:

* Page size.
* Origin.

¢ Pen width (in mm).

The plotter setup dialog window looks like the following:
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0 Plot Schematic

Outpuk directory:

| Browse...
Paper Options Formak General Options
HPGL Options Postscript  Default line thickness (mm):
Page Size: .
Schematic size =
G Mode Plat Current Page
Origin Color
g " DXF ® Plot All Pages
@ Bottom left corner @ HPGL Black and white
Center of the page Close
& Plot border and title block
Pen width (mm):
0.483
Messages:
Messages
Filter: & All Save report to file...

The output file name will be the sheet name plus the extension .plt.

10.7.1 Sheet size selection

Sheet size is normally checked. In this case, the sheet size defined in the title block menu will be used and the chosen scale will be

1. If a different sheet size is selected (A4 with AO, or A with E), the scale is automatically adjusted to fill the page.

10.7.2 Offset adjustments

For all standard dimensions, you can adjust the offsets to center the drawing as accurately as possible. Because plotters have an origin

point at the center or at the lower left corner of the sheet, it is necessary to be able to introduce an offset in order to plot properly.

Generally speaking:

* For plotters having their origin point at the center of the sheet the offset must be negative and set at half of the sheet dimension.

* For plotters having their origin point at the lower left corner of the sheet the offset must be set to 0.
To set an offset:

¢ Select sheet size.
¢ Set offset X and offset Y.

¢ Click on accept offset.
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10.8 Print on paper

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

Print options:

Page Setup
& Print sheet reference and title block -
Prewiew
& Print in black and white only
| Print _
Close

The “Print sheet reference and title block” option enables or disables sheet references and title block.

The "Print in black and white” option sets printing in monochrome. This option is generally necessary if you use a black and white

laser printer, because colors are printed into half-tones that are often not so readable.
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Chapter 11

Component Library Editor

11.1 General Information About Component Libraries

A component is a schematic element which contains a graphical representation, electrical connections, and fields defining the com-
ponent. Components used in a schematic are stored in component libraries. Eeschema provides a component library editing tool
that allows you to create libraries, add, delete or transfer components between libraries, export components to files, and import

components from files. The library editing tool provides a simple way to manage component library files.

11.2 Component Library Overview

A component library is composed of one or more components. Generally the components are logically grouped by function, type,

and/or manufacturer.

A component is composed of:

* Graphical items (lines, circles, arcs, text, etc ) that provide the symbolic definition.

* 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.

* Fields such as references, values, corresponding footprint names for PCB design, etc.

* Aliases used to associate a common component such as a 7400 with all of its derivatives such as 74L.S00, 74HCO00, and 7437. All

of these aliases share the same library component.
Proper component designing requires:

* Defining if the component is made up of one or more units.
* Defining if the component has an alternate body style also known as a De Morgan representation.

 Designing its symbolic representation using lines, rectangles, circles, polygons and text.
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* Adding pins by carefully defining each pin’s graphical elements, name, number, and electrical property (input, output, tri-state,

power port, etc.).

* Adding an alias if other components have the same symbol and pin out or removing one if the component has been created from

another component.

¢ Adding optional fields such as the name of the footprint used by the PCB design software and/or defining their visibility.

* Documenting the component by adding a description string and links to data sheets, etc.

* Saving it in the desired library.

11.3 Component Library Editor Overview

The component library editor main window is shown below. It consists of three tool bars for quick access to common features and

a component viewing/editing area. Not all commands are available on the tool bars but can be accessed using the menus.

Part Library Editer: fusrfshare/kicad/library/74xx.1ib [Read Only]

Edit View Place Preferences Help
rIj 5 | [IJ %)-ﬁ)-:‘]}ﬁ’. .']j E&E}T & @ @\Gﬁ)\ D_{} Unik A v || T4L500 v gﬂgﬁ
&
- ot
mm T
13 1 O
@ ©
5 2
2 S
= LS
=
+ L4
i |
Name Alias Unit Body Type Eeywords . Datasheet
T4L500 None A Mormal Part TTL nand2
X 16,50 ¥ 3.80 dx 16.50 dy 3.80 dist 16.93 mm

11.3.1 Main Toolbar

The main tool bar typically located at the top of the main window shown below consists of the library management tools, undo/redo

commands, zoom commands, and component properties dialogs.

Wa s o0 BT & QR [DD | A |uiea - J[atias1 - || 8 8m
m Save the currently selected library. The button will be disabled if no library is currently selected

or no changes to the currently selected library have been made.

[:':Ij Select the library to edit.
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=

Delete a component from the currently selected library or any library defined by the project if no

library is currently selected.

Gl

F
iy

Open the component library browser to select the library and component to edit.

Create a new component.

Load component from currently selected library for editing.

Create a new component from the currently loaded component.

Save the current component changes in memory. The library file is not changed.

Import one component from a file.

¢ VWV

Export the current component to a file.

|

g

Create a new library file containing the current component. Note: new libraries are not

automatically added to the project.

Undo last edit.

Redo last undo.

Edit the current component properties.

Edit the fields of current component.

Test the current component for design errors.

Zoom in.

Zoom out.

Refresh display.

Zoom to fit component in display.

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

alternate body style.

O QP20 0%

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

alternate body style.
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|
:"l Show the associated documentation. The button will be disabled if no documentation is defined

for the current component.

Urnik A v
Select the unit to display. The drop down control will be disabled if the current component is not

derived from multiple units.

T4L500 v

Select the alias. The drop down control will be disabled if the current component does not have

any aliases.

1%

Pin editing: independent editing for pin shape and position for components with multiple units

and alternate symbols.

&

Show pin table.

11.3.2 Element Toolbar

The vertical toolbar typically located on the right hand side of the main window allows you to place all of the elements required to

design a component. The table below defines each toolbar button.

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

the object under the cursor.

Pin tool. Left-click to add a new pin.

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

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 cicle.

Arc tool. Left-click to begin drawing a new graphical arc item from the center. Left-click again to define the

first arc end point. Left-click again to define the second arc end point.

Polygon tool. Left-click to begin drawing a new graphical polygon item in the current component. Left-click

for each addition polygon line. Double-left-click to complete the polygon.

Anchor tool. Left-click to set the anchor position of the component.

e U QO O4%

Import a component from a file.
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* Export the current component to a file.

i

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

11.3.3 Options Toolbar

The vertical tool bar typically located on the left hand side of the main window allows you to set some of the editor drawing options.
The table below defines each tool bar button.

T Toggle grid visibility on and off.
In
— Set units to inches.
mm
— Set units to millimeters.
+L“-‘~
Toggle full screen cursor on and off.

11.4 Library Selection and Maintenance

e
The selection of the current library is possible via the : :'I‘ which shows you all available libraries and allows you to select one.

When a component is loaded or saved, it will be put in this library. The library name of component is the contents of its value field.

Note

* You must load a library into Eeschema, in order to access its contents.

» The content of the current library can be saved after modification, by clicking on the El on the main tool bar.

» A component can be removed from any library by clicking on the 1 .

11.4.1 Select and Save a Component

When you edit a component you are not really working on the component in its library but on a copy of it in the computer’s memory.

Any edit action can be undone easily. A component may be loaded from a local library or from an existing component.
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11.4.1.1 Component Selection

Clicking the h on the main tool bar displays the list of the available components that you can select and load from the currently

selected library.

Note
If a component is selected by its alias, the name of the loaded component is displayed on the window title bar instead
of the selected alias. The list of component aliases is always loaded with each component and can be edited. You

T4LS0D v
can create a new component by selecting an alias of the current component from the The

first item in the alias list is the root name of the component.

Note

Alternatively, clicking the * allows you to load a component which has been previously saved by the *

11.4.1.2 Save a Component

After modification, a component can be saved in the current library, in a new library, or exported to a backup file.

To save the modified component in the current library, click the [ . Please note that the update command only saves the

component changes in the local memory. This way, you can make up your mind before you save the library.

To permanently save the component changes to the library file, click the E| which will overwrite the existing library file with the
component changes.

5 ]:1'
If you want to create a new library containing the current component, click the ~. You will be asked to enter a new library

name.
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Note

New libraries are not automatically added to the current project.

You must add any new library you wish to use in a schematic to the list of project libraries in Eeschema using the
component configuration dialog.

Project “home/cmp/kidemoshiideohideo.pro’

Component library files
lihsfvideo_schlib

power
Add

Insert

Remove

Up

Daown

User defined search path

Add
Insert
Remove

Current search path list
fhomefemp/kidemosivideo

lapt/kicad/share/kicad/template

Jusrflacal/share

~ Check for cache/library conflicts at schematic load

@) Cancel ok

Click the * to create a file containing only the current component. This file will be a standard library file which will contain
only one component. This file can be used to import the component into another library. In fact, the create new library command

and the export command are basically identical.

11.4.1.3 Transfer Components to Another Library

You can very easily copy a component from a source library into a destination library using the following commands:

¢ Select the source library by clicking the ?ﬁ.
* Load the component to be transferred by clicking the % The component will be displayed in the editing area.

* Select the destination library by clicking the :':ﬁ.
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* Save the current component to the new library in the local memory by clicking the E .
* Save the component in the current local library file by clicking the [%I

11.4.1.4 Discarding Component Changes

When you are working on a component, the edited component is only a working copy of the actual component in its library. This
means that as long as you have not saved it, you can just reload it to discard all changes made. If you have already updated it in the

local memory and you have not saved it to the library file, you can always quit and start again. Eeschema will undo all the changes.

11.5 Creating Library Components

11.5.1 Create a New Component

A new component can be created by clicking the E>— You will be asked for a component name (this name is used as default value
for the value field in the schematic editor), the reference designator (U, IC, R...), the number of units per package (for example a
7400 is made of 4 units per package) and if an alternate body style (sometimes referred to as DeMorgan) is desired. If the reference
designator field is left empty, it will default to ”U”. These properties can be changed later, but it is preferable to set them correctly

at the creation of the component.

D Component Properties

General Settings

Component name: MEW _GATE|

Default reference designator: |y

Number of units per package: |4
Create component with alternate body style (DeMorgan)
Create component as power symbol

Units are not interchangeable
General Pin Settings
Pintext position offset: 40

& Show pin number text
& Show pinname text

B Pinname inside

&) Cancel e 4

A new component will be created using the properties above and will appear in the editor as shown below.
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Part Library Editor: no library selected

Edit View Place Preferences Ei.—"lr:
Vo B >iebsits o mT % QAR
In ; ok
L § T
* 5 d
©
§ o
""""""""""" Y I I e e
i L
] »
.
3
+

Z21.67 X 2.54 ¥ 2.54 dx 2.54 dy 2.54 dist 3.59 mm

11.5.2 Create a Component from Another Component

Often, the component that you want to make is similar to one already in a component library. In this case it is easy to load and

modify an existing component.

* Load the component which will be used as a starting point.

* Click on the %_ or modify its name by right-clicking on the value field and editing the text. If you chose to duplicate the

current component, you will be prompted for a new component name.

* If the model component has aliases, you will be prompted to remove aliases from the new component which conflict with the
current library. If the answer is no the new component creation will be aborted. Component libraries cannot have any duplicate

names or aliases.

 Edit the new component as required.

—

U

want to save this new component in an other existing library select the other library by clicking on the ":Iﬁ and save the new

¢ Update the new component in the current library by clicking the t or save to a new library by clicking the or if you

component.
* Save the current library file to disk by clicking the [Dé]

11.5.3 Component Properties

Component properties should be carefully set during the component creation or alternatively they are inherited from the copied

[ﬁﬂﬂ
component. To change the component properties, click on the to show the dialog below.
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'l ™

General

[] Has alternate symbol (DeMorgan)
Show pin number

Show pin name

Place pin names inside

Mumber of Units Pin Mame Position Offset
1 = 40 =
[ Define as power symbaol

[C] Al units are not interchangeable

8] ] ’ Cancel

It is very important to correctly set the number of units per package and if the component has an alternate symbolic representation
parameters correctly because when pins are edited or created the corresponding pins for each unit will created. If you change the
number of units per package after pin creation and editing, there will be additional work introduced to add the new unit pins and

symbols. Nevertheless, it is possible to modify these properies at any time.

The graphic options "Show pin number” and ”"Show pin name” define the visibility of the pin number and pin name text. This text
will be visible if the corresponding options are checked. The option “Place pin names inside” defines the pin name position relative
to the pin body. This text will be displayed inside the component 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 30 to 40 (in 1/1000 inch) is reasonable.

The example below shows a component with the “Place pin name inside” option unchecked. Notice the position of the names and

pin numbers.
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11.5.4 Components with Alternate Symbols

GMD

If the component has more than one symbolic repersentation, you will have to select the different symbols of the component in order

to edit them. To edit the normal symbol, click the D

:{} 741500 -
. Use the

shown below to select the unit you wish to edit.

To edit the alternate symbol click on the

—

—_——

¥ &€ o O Unit A v || 74L500 v | &* on

Unit B

Unit C
Unit D

GU QO 5%
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11.6 Graphical Elements

Graphical elements create the symbolic representation of a component and contain no electrical connection information. Their design

is possible using the following tools:

* Lines and polygons defined by start and end points.
* Rectangles defined by two diagonal corners.
* Circles defined by the center and radius.

* Arcs defined by the starting and ending point of the arc and its center. An arc goes from 0° to 180°.

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

component’s symbolic representation.

11.6.1 Graphical Element Membership

Each graphic element (line, arc, circle, etc.) can be defined as common to all units and/or body styles or specific to a given unit and/
or body style. Element options can be quickly accessed by right-clicking on the element to display the context menu for the selected

element. Below is the context menu for a line element.

~5 |
J l ) TI“‘ Move Line M
=+ Drag Edge Point G
- 1 L) - o
- E} Edit Line Options E
_x Delete Line Del : i
2 Center F4
Q Q Zoom in F1
© =
o Q Zoorm out F2
# G Redeaw viow E
[q)\ Zoom auto Home
q Zoom select 2
1 :‘é*;'é Grid Select »
Convert Lirie width Bounding box
no 0.000" 20 0, -2 75 Close
715177 ¥ .0100 = N AN Tnrhae

You can also double-left-click on an element to modify its properties. Below is the properties dialog for a polygon element.
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PolyLine Drawing Properties ﬁ
General
Width: 0.000 (")
Sharing

Commoen to all units in component

["| Cammon to all body styles (DeMorgan)

Fill Style
@ Do not fill
(1 Fill foreground

() Fill background

QK ] | Cancel

The properties of a graphic element are:

 Line width which defines the width of the element’s line in the current drawing units.

¢ The "Common to all units in component” setting defines if the graphical element is drawn for each unit in component with more

than one unit per package or if the graphical element is only drawn for the current unit.

* The "Common by all body styles (DeMorgan)” setting defines if the graphical element is drawn for each symbolic representation

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

e The fill style setting determines if the symbol defined by the graphical element is to be drawn unfilled, background filled, or
foreground filled.

11.6.2 Graphical Text Elements

The I allows for the creation of graphical text. Graphical text is always readable, even when the component is mirrored. Please

note that graphical text items are not fields.

11.7 Multiple Units per Component and Alternate Body Styles

Components can have two symbolic representations (a standard symbol and an alternate symbol often referred to as "DeMorgan”)
and/or have more than one unit per package (logic gates for example). Some components can have more than one unit per package

each with different symbols and pin configurations.
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Consider for instance a relay with two switches which can be designed as a component with three different units: a coil, switch 1,
and switch 2. Designing a component 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 each symbolic representation of each unit, because the pin number is specific to a unit, and the shape
depends on the symbolic representation. When a pin is common to each unit or each symbolic representation, you need to create it
only once for all units and all symbolic representations (this is usually the case for power pins). This is also the case for the body

style graphic shapes and text, which may be common to each unit (but typically are specific to each symbolic representation).

11.7.1 Example of a Component Having Multiple Units with Different Symbols:

This is an example of a relay defined with three units per package, switch 1, switch 2, and the coil:

Option: pins are not linked. One can add or edit pins for each unit without any coupling with pins of other units.

)‘ Unit A = [ RELAY _2RT 3PAR] O

alr

All units are not interchangeable must be selected.

P - N
Properties for RELAv_zﬂT_smms‘ ]

Options | Description | Alias | Footprint Filter|
General

[ Has alternate symbeol (DeMaorgan)
Show pin number

Show pin name

Place pin names inside

Mumber of Units Pin Mame Position Offset
3 = 40 =
[T Define as power symbaol

[¥IiAll units are not interchangeable

| ok || cancel

Unit 1
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RELAY_2

Unit 3

RT_IPARTS

P
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1.

RELAY.2

It does not have the same symbol and pin layout and therefore is not interchangeable with units 1 and 2.

11.7.1.1 Graphical Symbolic Elements

Shown below are properties for a graphic body element. From the relay example above, the three units have different symbolic

representations. Therefore, each unit was created separately and the graphical body elements must have the “Common to all units in

component” disabled.

RT_3PARTS
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' B 1
Rectangle Drawing Properties &J |
o o General
. U P A . Width: 0.000 "):
o o Sharing

[TJ‘Common te all units in component

Commaon to all body styles (DeMargan)

Fill Style
@ Do not fill

() Fill foreground

- RELAY_2RIT

() Fill background

|| 0K ] ’ Cancel

—

11.8 Pin Creation and Editing

A

You can click on the 1 (o 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.

11.8.1 Pin Overview

A pin is defined by its graphical representation, its name and its “number”. The pin’s "number” is defined by a set of 4 letters and /
or numbers. 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.

Important notes:

* Do not use spaces in pin names and numbers.

* To define a pin name with an inverted signal (overline) use the ~ (tilde) character. The next ~ character will turn off the overline.
For example \ ~FO~0 would display FO O.

« If the pin name is reduced to a single symbol, the pin is regarded as unnamed.
* Pin names starting with #, are reserved for power port symbols.

* A pin "number” consists of 1 to 4 letters and/ or numbers. 1,2,..9999 are valid numbers. Al, B3, Anod, Gnd, Wire, etc. are also

valid.

* Duplicate pin "numbers” cannot exist in a component.
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11.8.2 Pin Properties

i B
IECEE.

Pin name: MName text size:  0.060 inches

Pin number: 5 Mumber text size: 0.060 inches

Orientation: o Right Length: 0.200 inches

Electrical type: + Passive

Graphic Style: |— Line

Sharing
[T Commeon to all units in component

[7] Common to all body styles (DeMorgan)

Schematic Properties

[¥] Visible

The pin properties dialog allows you to edit all of the characteristics of a pin. This dialog pops up automatically when you create a

pin or when double-clicking on an existing pin. This dialog allows you to modify:

e Name and name’s text size.

e Number and number’s text size.

* Length.

* Electrical and graphical types.

* Unit and alternate representation membership.

« Visibility.

11.8.3 Pins Graphical Styles

Shown in the figure below are the different pin graphical styles. The choice of graphic styles does not have any influence on the pin’s

electrical type.
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Pin name: 1

Pin number, 5

Orientation: o Right hd
Electrical type: - Passive A
Graphic Style |- Line Ii'
T P— Inverted

4 Clock

[ Commont {- Inverted clock
[C] Common t k= Input low
& Clock low
Schematic Pre B Output low
[¥] Visible I~ Falling edge clock
*— MonLogic

,

S5E=)

Mame text size:  0.060 inches
Mumber text size: 0.060 inches
Length: 0.300 inches

11.8.4 Pin Electrical Types

Choosing the correct electrical type is important for the schematic ERC tool. The electrical types defined are:

* Bidirectional which indicates bidirectional pins commutable between input and output (microprocessor data bus for example).

* Tri-state is the usual 3 states output.
* Passive is used for passive component pins, resistors, connectors, etc.

 Unspecified can be used when the ERC check doesn’t matter.

* Power input is used for the component’s power pins. Power pins are automatically connected to the other power input pins with

the same name.

» Power output is used for regulator outputs.

* Open emitter and open collector types can be used for logic outputs defined as such.

* Not connected is used when a component has a pin that has no internal connection.

11.8.5 Pin Global Properties

You can modify the length or text size of the name and/or number of all the pins using the Global command entry of the pin context

menu. Click on the parameter you want to modify and type the new value which will then be applied to all of the current component’s

pins.
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11.8.6 Defining Pins for Multiple Units and Alternate Symbolic Representations

Components with multiple units and/or graphical representations are particularly problematic when creating and editing pins. The
majority of pins are specific to each unit (because their pin number is specific to each unit) and to each symbolic representation
(because their form and position is specific to each symbolic representation). The creation and the editing of pins can be problematic
for components with multiple units per package and alternate symbolic representations. The component library editor allows the
simultaneous creation of pins. By default, changes made to a pin are made for all units of a multiple unit component and both

representations for components with an alternate representation.

The only exception to this is the pin’s graphical type and name. This dependency was established to allow for easier pin creation and
O
editing in most of the cases. This dependency can be disabled by toggling the O on the main tool bar. This will allow you to

create pins for each unit and representation completely independently.

A component can have two symbolic representations (representation known as "DeMorgan”) and can be made up of more than one
unit as in the case of components with logic gates. For certain components, you may want several different graphic elements and
pins. Like the relay sample shown in section 11.7.1, a relay can be represented by three distinct units: a coil, switch contact 1, and

switch contact 2.

The management of the components with multiple units and components with alternate symbolic representations is flexible. A pin
can be common or specific to different units. A pin can also be common to both symbolic representations or specific to each symbolic

representation.

By default, pins are specific to each representation of each unit, because their number differs for each unit, and their design is different

for each symbolic representation. When a pin is common to all units, it only has to drawn once such as in the case of power pins.

An example is the output pin 7400 quad dual input NAND gate. Since there are four units and two symbolic representations, there
are eight separate output pins defined in the component definition. When creating a new 7400 component, unit A of the normal

symbolic representation will be shown in the library editor. To edit the pin style in alternate symbolic representation, it must first

=D,

drop down control.

be enabled by clicking the button on the tool bar. To edit the pin number for each unit, select the appropriate unit using the

T4L500 r
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11.9 Component Fields

All library components are defined with four default fields. The reference designator, value, footprint assignment, and documentation
file link fields are created whenever a component is created or copied. Only the reference designator and value fields are required.
For existing fields, you can use the context menu commands by right-clicking on the pin. Components defined in libraries are
typically defined with these four default fields. Additional fields such as vendor, part number, unit cost, etc. can be added to library
components but generally this is done in the schematic editor so the additional fields can be applied to all of the components in the

schematic.

11.9.1 Editing Component Fields

To edit an existing component field, right-click on the field text to show the field context menu shown below.

- 1 5% & xr
' A% Move Field M
Al .
i ' Field Rotate R
Abe  Field Edit E
@ Center F4
@\ Zoom in F1
= Q foom out F2
0 Eedraw view Fa
H Zoom auto Home i[i]
1 (R E
! @\ Zoom select 3
| %% Grid Select b
_ K Close

To edit undefined fields, add new fields, or delete optional fields I on the main tool bar to open the field properties dialog shown

below.
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Horiz. Justify Wert. Justify
MName Va... S Left B
& (") Bottom
Value 741500 G Center G Center
Footprint (2 Right ) Top
Datasheet
Visibility Style:
Show @ Mormal
[ Rotate () Halic
) Bold
(71 Bold Ttalic
Field Marme
Reference
Field Value
u

Show in Browser

Add Field Size 0.060 i

Delete Field PasX 0000 o

Move Up Posy -0.050 in
QK ] [ Cancel

Fields are text sections associated with the component. Do not confuse them with the text belonging to the graphic representation

of this component.

Important notes:

* Modifying value fields effectively creates a new component using the current component as the starting point for the new compo-

nent. This new component has the name contained in the value field when you save it to the currently selected library.
* The field edit dialog above must be used to edit a field that is empty or has the invisible attribute enable.

* The footprint is defined as an absolute footprint using the LIBNAME:FPNAME format where LIBNAME is the name of the
footprint library defined in the footprint library table (see the "Footprint Library Table” section in the Pcbnew "Reference Manual”)
and FPNAME is the name of the footprint in the library LIBNAME.

11.10 Power Symbols

Power symbols are created the same way as normal components. It may be useful to place them in a dedicated library such as
power.lib. Power symbols consist of a graphical symbol and a pin of the type "Power Invisible”. Power port symbols are handled
like any other component by the schematic capture software. Some precautions are essential. Below is an example of a power +5V

symbol.
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-
[¢] Component Library Editor: E\MinGW\msys\1.0\home\Wayne\share\library\power.lib
Eile Edit View Place Preferences Help

0 iy ite 8 ET ¥ QAR D

mm
-—

. »
-

N
[
Sy eUIQOX S

f [ '

MName Alias Unit Body Type Description Key words Datasheet

+5V None A Normal Power Symbol
Z0.500936 X 0.000 ¥ 0.000 cx 0.000 dy 0.000 d0.000 Inches

To create a power symbol, use the following steps:

* Add a pin of type "Power input” named +5V (important because this name will establish connection to the net +5V), with a pin

number of 1 (number of no importance), a length of 0, and a "Line” ”Graphic Style”.
* Place a small circle and a segment from the pin to the circle as shown.
* The anchor of the symbol is on the pin.
* The component value is +5V.

* The component reference is \ #+5V. The reference text is not important except the first character which must be # to indicate that
the component is a power symbol. By convention, every component in which the reference field starts with a # will not appear in

the component list or in the netlist and the reference is declared as invisible.
An easier method to create a new power port symbol is to use another symbol as a model:

¢ Load an existing power symbol.

 Edit the pin name with name of the new power symbol.

Edit the value field to the same name as the pin, if you want to display the power port value.

 Save the new component.
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Chapter 12

LibEdit - Complements

12.1 Overview

A component consist of the following elements

* A graphical representation (geometrical shapes, texts).
* Pins.

* Fields or associated text used by the post processors: netlist, components list.

Two fields are to be initialized: reference and value. The name of the design associated with the component, and the name of the

associated footprint, the other fields are the free fields, they can generally remain empty, and could be filled during schematic capture.

However, managing the documentation associated with any component facilitates the research, use and maintenance of libraries.

The associated documentation consists of

* A line of comment.
* A line of key words such as TTL CMOS NAND2, separated by spaces.

* An attached file name (for example an application note or a pdf file).
The default directory for attached files:
kicad/share/library/doc
If not found:
kicad/library/doc
Under linux:
/usr/local/kicad/share/library/doc
/usr/share/kicad/library/doc
/usr/local/share/kicad/library/doc
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Key words allow you to selectively search for a component according to various selection criteria. Comments and key words are

displayed in various menus, and particularly when you select a component from the library.

The component also has an anchoring point. A rotation or a mirror is made relative to this anchor point and during a placement this

point is used as a reference position. It is thus useful to position this anchor accurately.

A component can have aliases, i.e. equivalent names. This allows you to considerably reduce the number of components that need
to be created (for example, a 74L.S00 can have aliases such as 74000, 74HC00, 74HCTOO...).

Finally, the components are distributed in libraries (classified by topics, or manufacturer) in order to facilitate their management.

12.2 Position a component anchor

The anchor is at the coordinates (0,0) and it is shown by the blue axes displayed on your screen.

Part Library Editer: fusrfshare/kicad/library/74xx.lib [Read Only]

Edit View Place Preferences Help

P @ D>Hipsts o0 BT ¥ RAcR DD Unit A ~ | 74500 ~ )| 8= 3
5
n ot
mm T
1 mi
@ ©
3 )
....................................................................... R
2 &
> o
-
u |

Name Alias Unit Body Type Description Keywords : Datasheet

T4L500 None A Normal Part Quad nand2 TTL nand2

Z7.79 X7.60 ¥ 5.10 dx 7.60 dy 5.10 dist .15 mm

The anchor can be repositioned by selecting the icon i and clicking on the new desired anchor position. The drawing will be

automatically re-centered on the new anchor point.

12.3 Component aliases

An alias is another name corresponding to the same component in the library. Components with similar pin-out and representation

can then be represented by only one component, having several aliases (e.g. 7400 with alias 74LS00, 74HCO00, 74LS37 ).

The use of aliases allows you to build complete libraries quickly. In addition these libraries, being much more compact, are easily
loaded by KiCad.

BC

To modify the list of aliases, you have to select the main editing window via the icon t& and select the alias folder.
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Properties for 741500 E

| Ciptions || Descripkion | Alias |F|:u:|t|:|rint Filter|

Alias Lisk:
74537
7400
FAHCTOO
FAHCO0

Delete

Delete All

] o l [ Cancel

You can thus add or remove the desired alias. The current alias cannot obviously be removed since it is edited.

To remove all aliases, you have firstly to select the root component. The first component in the alias list in the window of selection

of the main toolbar.

12.4 Component fields

The field editor is called via the icon I .

There are four special fields (texts attached to the component), and configurable user fields
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Eeschema
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Options
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- Horiz. Juskify Wert, Juskify
"~ 74L500 ) align left () Align bottom
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Datasheet R )
() align right ) align top
Wisibility
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(%) Normal
Show O Ttalic
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() Bold Italic
Field Mame
Field Yalue
u |
Add Field |
Size ("1
|o,060 |
Pas ¥ (") Pas i (")
10,000 | 0,080 |
I oK ] [ Cancel ]
Special fields

* Reference.
* Value. It is the component name in the library and the default value field in schematic.

 Footprint. It is the footprint name used for the board. Not very useful when using CvPcb to setup the footprint list, but mandatory

if CvPcb is not used.

 Sheet. It is a reserved field, not used at the time of writing.

12.5 Component documentation

ABC
To edit documentation information, it is necessary to call the main editing window of the component via the icon '-Ia‘ and to select

the document folder.
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Properties for 741500 @

Options | Description |.ﬁ.lias Fookprint Filker

Descripkion:
|Qua|:| nandz |

Kewwords:
TTL nand2 |

DocFileMame:

Copy Doc ] ’ Browse DocFiles

Ik ] I Zancel

Be sure to select the right alias, or the root component, because this documentation is the only characteristic which differs between
aliases. The "Copy Doc” button allows you to copy the documentation information from the root component towards the currently

edited alias.

12.5.1 Component keywords

Keywords allow you to search in a selective way for a component according to specific selection criteria (function, technological

family, etc.)

The Eeschema research tool is not case sensitive. The most current key words used in the libraries are

CMOS TTL for the logic families

AND2 NOR3 XOR2 INV... for the gates (AND2 = 2 inputs AND gate, NOR3 = 3 inputs NOR gate).

JKFF DFF... for JK or D flip-flop.

ADC, DAC, MUX....

* OpenCol for the gates with open collector output. Thus if in the schematic capture software, you search the component: by keys

words NAND2 OpenCol Eeschema will display the list of components having these 2 key words.

12.5.2 Component documentation (Doc)
The line of comment (and keywords) is displayed in various menus, particularly when you select a component in the displayed
components list of a library and in the ViewLib menu.

If this Doc. file exists, it is also accessible in the schematic capture software, in the pop-up menu displayed by right-clicking on the

component.
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12.5.3 Associated documentation file (DocFileName)

Indicates an attached file (documentation, application schematic) available ( pdf file, schematic diagram, etc.).

12.5.4 Footprint filtering for CvPcb

You can enter a list of allowed footprints for the component. This list acts as a filter used by CvPcb to display only the allowed

footprints. A void list does not filter anything.

Properties for 74L.500 @

Options | Description | Alias |F':"I"1F'Fil'lt Filter|

Fookprints
14DIPS00*
S0 g#

Delete

Delete All

(0] l ’ Zancel

Wild-card characters are allowed.

S014* allows CvPcb to show all the footprints with a name starting by SO14.
For a resistor, R? shows all the footprints with a 2 letters name starting by R.
Here are samples: with and without filtering

With filtering
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| A e &

BUS1 - a BUSPC : BUS PC 1 Discret:Rl
€1 - 47uF : discret:CP6 2 Discret:R3
c2 - 47pF : discret:C1 3 Discret:R3-5
€3 - 47pF : discret:Cl 4 Discret:R3-LARGE PADS
cq - 4TuF : discret:CP6 5 Discret:R4
5 - 47uF : discret:CPB6 6 Discret:R4-5
e - 47uF : discret:CP6 7 Discret:R4-LARGE PADS
D1 - LED : discret:LED\ 8 Discret:R5
D2 - LED : discret:LED\ 9 Discret:R6

JP1 - CONN_8X2 : pin_array 8x | 18 Discret:R7
Pl - DB2SFEMELLE : connect:DB235

: discret:

R2 - 1K : discret:R3
R3 - 18K : discret:R3
R4 - 336 : discret:R3
RS - 336 : discret:R3

RR1 9x1K : discret:r_pg
ul - 7405245 : dip socketsd
vz - TALSE8B : dip socketsg
u3 - 74L5541 : dip_sockets:
us - 628128 : dip sockets:

—ll TG, -‘-'n_nn.r'lfnrc~ L
Filter list: R?, SMOG03, SMOBOS, R™*, SM1206  Filtered by key words: 10
Without filtering

b A= ey

BUS1
|
c2
3

€4 -
s -

6
01
b2
JPl

Pl -
R1 -

R2
R3
R4

RS -

RR1
ul
uz
3

us -

BUSPLC :
47uF :
47pF :
47pF :
47uF :
47uF :

1 discret:CP6

LED :

LED :
CONN_8X2 :
DB25FEMELLE :
laBK :

1K :

18K :

338 :

338 :

ax1K :
74L5245 :
74L568E8
74L554]1 :
628128 :

47uF

COEO

BUS PC
discret:CPG
discret:Cl
discret:Cl
discret:CP&
discret:CP6

discret:LEDV
discret:LED\
pin_array 8
connect :DB2S
discret:R3
discret:R3
discret:R3
discret:R3
discret:R3
discret:r_pg
dip_socketss:
dip sockets]
dip_sockets:
dip sockets:

din _carkatc:

12.6 Symbol library

A 0 s Sh WA b W R e

B e e e e e e e e e
@ o @ s O W B W R e @

21

Air Coils SML_MNEOSID:
Alr_Coils_SML_NEOSID:
Alr_Coils_SML_NEOSID:
Alr Coils SML NEOSID:
Air Coils SML NEOSID:
Air Coils SML_NEOSID:
Air Coils SML MNEOSID:
Alr_Coils_SML_NEOSID:
Air Coils SML NEOSID:
Air Coils SML_NEDSID:
Air _Coils SML_NEOSID:
Air _Coils SML_MNEOSID:
Buttons_Switches SMD:
Buttons_Switches SMD:
Buttons Switches SMD:
Buttons Switches SMD:
Buttons Switches SMD:
Buttons_Switches SMD:
Buttons_Switches SMD:
Buttons Switches SMD:
Buttons Switches SMD:

Dk nne. Sl tehae SO

Filter list: R?, SMO603, SMOBOS, R?-*, SM1206

Mo filtering: 2233

Neo
Neos
Neos
Neos
HNeos
Neas
Neos
Neos
Neos
Neos
Neos
Neos
W S
SW S
sH S
SW 5
SW 5
SW 5
Sl 5
S5
SW 5
'CH_'C

You can easily compile a graphic symbols library file containing frequently used symbols. This can be used for the creation of

components (triangles, the shape of AND, OR, Exclusive OR gates, etc.) for saving and subsequent re-use.
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These files are stored by default in the library directory and have a .sym extension. The symbols are not gathered in libraries like the

components because they are generally not so many.

12.6.1 Export or create a symbol

A component can be exported as a symbol with the button * . You can generally create only one graphic, also it will be a good

idea to delete all pins, if they exist.

12.6.2 Import a symbol

Importing allows you to add graphics to a component you are editing. A symbol is imported with the button ‘ . Imported

graphics are added as they were created in existing graphics.
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Chapter 13

Viewlib

13.1 Introduction

Viewlib allows you to quickly examine the content of libraries. Viewlib is called by the tool E\"‘g or by the place component” tool

available from the right-hand side toolbar.

Choose Component (281 items loaded)

Filker: [74

¥ == History --
k 74L582 [ Quad Nor2 ]
* T4xN
* interf w-cache
* interf uw schlib

T4LS02
Description
, Quad Nor2
5 U 1 Keywords
3 7415072 }D_‘““ TTL Mar2
P -

Cancel o OK
(%]
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13.2 Viewlib - main screen

Library Browser [fusrfshare kicadflibrary/74xclib]

Help

f « = & R
[N |+ |

inkerf_u_schlib 7402

power 74469

inkerf_u-cache TAAHC1G04
T4AHCIG14
T4CBTLV3861
T4HCOO
T4HCO2
T4HCO4
T4HC14
TAHC245
TAHC595
T4HCT4

TAHCAG
Park Alias Description Key words
TALS00 Mone Quad nand2 TTL nand2

Z4.23 X-2.54 Y T.60 dx-2.54 dy 7.60 dist 8.01 mm

To examine the library content you need to select the wanted library from the list on the left-hand side. Available components will

then appear in the second list which allow you to select a component.

Library Browser [fusr/share fkicad flibrary/74xclib]

ile Wiew Help

k8 « » @ o[ DD unita ¥

Tdxx T4HCO2
interf_u_schlib TAHCO4 |
power T4HC14
inkerf_u-cache T4HC245

e 2 N\
TAHCBG l—l 1
e 3 74HCO2

T4HCTO2
T4HCTO4 / T
TAHCTS41_PWR =
T4HCTST4_PWR
74L500

741501
Part Alias Description Key words
T4aL502 TAHC02 Quad Mor2 HCMO5 Nor2
Z4.25 X12.70 ¥ 10.16 dx 12.70 dy 10.16 dist 16.26 mm

13.3 Viewlib top toolbar

The top tool bar in Viewlib is shown below.
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O « » & Q ¢ R DT unita = >

The available commands are.

Selection of the desired library which can be also selected in the displayed list.

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

Display previous component.

Display next component.

Zoom tools.

O o

Selection of the representation (normal or converted) if exist.

Selection of the part, only for multi-part components.

If it exist, display the associated documents. Exists only when called by the place component

dialog frame from Eeschema.

¢ FIOPREEYE

Close Viewlib and place the selected component in Eeschema. This icon is only displayed when

Viewlib has been called from Eeschema (click on a symbol in the component chooser).
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Chapter 14

Creating Customized Netlists and BOM Files

14.1 Intermediate Netlist File

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

This file uses XML syntax and is called the intermediate netlist. The intermediate netlist includes a large amount of data about your

board and because of this, it can be used with post-processing to create a BOM or other reports.

Depending on the output (BOM or netlist), different subsets of the complete Intermediate Netlist file will be used in the post-

processing.

14.1.1 Schematic sample

Ve
[a]

PWR_FLAG

5 | Hg * 2 buaa 5 SIG_QUT
i D B Q

2 __S1G_0uTr U1lA
looi ] CLOCK_IN 1 DO 2 3 Mo
7

41504 = | s
[ - Qo o
THLS 74
<>

CONN_4
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14.1.2 The Intermediate Netlist file sample

The corresponding intermediate netlist (using XML syntax) of the circuit above is shown below.

—_n

<?xml version="1.0" encoding="utf-8"7?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>29/08/2010 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 1lib="74xx"” part="74LS04”/>
<sheetpath names="/"” tstamps="/"/>
<tstamp>4C6E20A6</tstamp>
</comp>
<comp ref="C1l"”>
<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>
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<fp>C?</fp>
<fp>Cl-1</fp>
</footprints>
<fields>
<field name="Reference”>C</field>
<field name="Value”>C</field>
</fields>
<pins>

—_n._n

<pin num="1" name="~

—_n

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>
<fp>R?-*</fp>
<fp>SM1206</fp>
</footprints>
<fields>
<field name="Reference”>R</field>
<field name="Value”>R</field>
</fields>
<pins>

”

<pin num="1" name="~" type="passive”/>
<pin num="2" name="~" type="passive”/>
</pins>
</libpart>
<libpart lib="conn” part="CONN_4">
<description>Symbole general de connecteur</description>
<fields>
<field name="Reference”>P</field>
<field name="Value”>CONN_4</field>
</fields>
<pins>
<pin num="1" name="P1” type="passive”/>
<pin num="2" name="P2” type="passive”/>
<pin num="3" name="P3” type="passive”/>
<pin num="4" name="P4"” type="passive”/>
</pins>
</libpart>
<libpart 1ib="74xx" part="74LS04">
<description>Hex Inverseur</description>
<fields>
<field name="Reference”>U</field>

<field name="Value”>74LS04</field>
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</fields>
<pins>
<pin num="1" name="~" type="input”/>
<pin num="2" name="~" type="output”/>
<pin num="3" name="~" type="input”/>
<pin num="4" name="~" type="output”/>
<pin num="5" name="~" type="input”/>
<pin num="6" name="~" type="output”/>
<pin num="7" name="GND” type="power_in”"/>
<pin num="8" name="~" type="output”/>
<pin num="9” name="~" type="input”/>
<pin num="10" name="~" type="output”/>
<pin num="11" name="~" type="input”/>
<pin num="12" name="~" type="output”/>
<pin num="13" name="~" type="input”/>
<pin num="14" name="VCC” type="power_in”/>
</pins>
</libpart>

<libpart 1ib="74xx" part="T74LS74">

<description>Dual D FlipFlop, Set &amp; Reset</description>

<docs>74xx/74hc_hct74.pdf</docs>

<fields

>

<field name="Reference”>U</field>

<field name="Value”>74LS74</field>

</fields>

<pins>
<pin num="1"
<pin num="2"
<pin num="3"
<pin num="4"
<pin num="5"
<pin num="6"
<pin num="7"
<pin num="8"
<pin num="9”
<pin num="10"
<pin num="11"
<pin num="12"
<pin num="13"
<pin num="14"

</pins>

</libpart>
</libparts>
<libraries>

name="Cd” type="input”/>
name="D" type="input”/>
name="Cp” type="input”/>
name="Sd” type="input”/>
name="Q” type="output”/>
name="~Q” type="output”/>
name="GND” type="power_in"/>
name="~Q"” type="output”/>
name="Q"” type="output”/>
name="Sd” type="input”/>
name="Cp” type="input”/>
name="D" type="input”/>
name="Cd” type="input”/>

—_n

name="VCC” type="power_in”/>

<library logical="device”>

<uri>F:\kicad\share\library\device.lib</uri>

</library>

<library

—_n

logical=

conn”>
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<uri>F:\kicad\share\library\conn.lib</uri>
</library>
<library logical="74xx">
<uri>F:\kicad\share\library\74xx.lib</uri>
</library>
</libraries>
<nets>
<net code="1" name="GND”>
<node ref="Ul1" pin="7"/>
<node ref="Cl” 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="Ul” 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="Ul" pin="2"/>
<node ref="U2" pin="3"/>
</net>
<net code="5" name="/SIG_OUT”>
<node ref="P1” pin="2"/>
<node ref="U2" pin="5"/>
<node ref="U2" pin="2"/>
</net>
<net code="6" name="/CLOCK_IN">
<node ref="R1” pin="2"/>
<node ref="Cl” pin="1"/>
<node ref="Ul1" pin="1"/>
<node ref="P1” pin="3"/>
</net>
</nets>

</export>

14.2 Conversion to a new netlist format

By applying a post-processing filter to the Intermediate netlist file you can generate foreign netlist files as well as BOM files. Because

this conversion is a text to text transformation, this post-processing filter can be written using Python, XSLT, or any other tool capable
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of taking XML as input.

XSLT itself is a an XML language very suitable for XML transformations. There is a free program called xslproc 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 Eeschema, after it is configured once to run xsltproc in a specific way.

14.3 XSLT approach

The document that describes XSL Transformations (XSLT) is available here:

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

14.3.1 Create a Pads-Pcb netlist file
The pads-pcb format is comprised of two sections.

* The footprint list.

* The Nets list: grouping pads references by nets.

Immediately below is a style-sheet which converts the Intermediate Netlist file to a pads-pcb netlist format:

<?xml version="1.0" encoding="IS0-8859-1"7?7>

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

How to use:

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

<!DOCTYPE xsl:stylesheet [
<!ENTITY nl ”"&#xd;&#xa;”> <!-—-new line CR, LF —-—>

1>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform”>

<xsl:output method="text” omit-xml-declaration="yes” indent="no”/>

<xsl:template match="/export”>
<xsl:text>*PADS-PCB*&nl; *PART*&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 —-->
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—_n

<xsl:template match="comp”>
<xsl:text> </xsl:text>
<xsl:value-of select="Qref”/>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "footprint != '’ ">
<xsl:apply-templates select="footprint”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>unknown</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>

</xsl:template>

<!-- for each net —--—>
<xsl:template match="net”>
<!-- nets are output only if there is more than one pin in net -—->
<xsl:if test="count (node)>1">
<xsl:text>*SIGNAL* </xsl:text>
<xsl:choose>
<xsl:when test = "@name != '’ ”>
<xsl:value-of select="@name”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>N-</xsl:text>
<xsl:value-of select="Qcode”/>
</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>
<xsl:value-of select="@ref”/>
<xsl:text>.</xsl:text>
<xsl:value-of select="@pin”/>
<xsl:text>&nl;</xsl:text>

</xsl:template>

</xsl:stylesheet>

And here is the pads-pcb output file after running xsltproc:

*PADS—-PCB*
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*PART*

P1 unknown

U2 unknown

Ul unknown

C1 unknown

R1 unknown

*NET*

*SIGNAL* GND

ul.7

C1.2

U2.7

P1.4

*SIGNAL* VCC

R1.1

Ul.14

U2.4

U2.1

U2.14

P1.1

*SIGNAL* N—-4

Ul.2

U2.3

*SIGNAL* /SIG_OUT
P1.2

U2.5

U2.2

*SIGNAL* /CLOCK_IN
R1.2

Cc1.1
Ul.1
P1.3
*END*

The command line to make this conversion is:

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

14.3.2 Create a Cadstar netlist file
The Cadstar format is comprised of two sections.

* The footprint list.

» The Nets list: grouping pads references by nets.

Here is the style-sheet file to make this specific conversion:
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<?xml version="1.0" encoding="IS0-8859-1"7?7>

<!--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.

<!DOCTYPE xsl:stylesheet [
<!ENTITY nl ”"&#xd;&#xa;”> <!-—-new line CR, LF —-—>

1>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform”>

<xsl:output method="text” omit-xml-declaration="yes” indent="no”/>

<!—— Netlist header —--—>
<xsl:template match="/export”>

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

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

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

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

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

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

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

</xsl:template>

<!-— Generate line .TIM 20/08/2010 10:45:33 ——>
<xsl:template match="tool”>
<xsl:text>.APP ”</xsl:text>
<xsl:apply-templates/>
<xsl:text>"&nl;</xsl:text>

</xsl:template>

<!—-— Generate line .APP ”"eeschema (2010-08-17 BZR 2450)-unstable” ——>
<xsl:template match="date”>
<xsl:text>.TIM </xsl:text>
<xsl:apply-templates/>
<xsl:text>&nl;</xsl:text>

</xsl:template>

<!-- for each component —-->

<xsl:template match="comp”>
<xsl:text>.ADD_COM </xsl:text>
<xsl:value—-of select="Qref”/>
<xsl:text> </xsl:text>
<xsl:choose>

<xsl:when test = ”"value != '’ ”>




Eeschema

121/139

<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”>

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

<xsl:if test="count (node)>1">

<xsl:variable name="netname”>
<xsl:text>"</xsl:text>
<xsl:choose>

o

<xsl:when test = "@name !=

”s

<xsl:value-of select="@name”/>

</xsl:when>
<xsl:otherwise>

<xsl:text>N-</xsl:text>

<xsl:value-of select="Qcode”/>

</xsl:otherwise>
</xsl:choose>
<xsl:text>"&nl;</xsl:text>
</xsl:variable>
<xsl:apply-templates select="node”
<xsl:value-of select="$netname”/>
<xsl:apply-templates select="node”
</xsl:if>

</xsl:template>

<!-- for each node —--—>

<xsl:template match="node” mode="first”>
<xsl:if test="position()=1">

<xsl:text>.ADD_TER </xsl:text>

<xsl:value-of select="@ref”/>
<xsl:text>.</xsl:text>
<xsl:value-of select="@pin”/>
<xsl:text> </xsl:text>
</xsl:if>

</xsl:template>

<xsl:template match="node” mode="others”>
<xsl:choose>
<xsl:when test='position()=1'>

</xsl:when>

mode="first”/>

mode="others” />
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<xsl:when test='position()=2'>
<xsl:text>.TER </xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:text> </xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:if test="position()>1">
<xsl:value-of select="Qref”/>
<xsl:text>.</xsl:text>
<xsl:value-of select="Q@Qpin”/>
<xsl:text>&nl;</xsl:text>
</xsl:if>

</xsl:template>

</xsl:stylesheet>

Here is the Cadstar output file.

.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 Cl.2

uz2.7

P1.4
.ADD_TER R1.1 "VCC”

.TER Ul.14
U2.4
U2.1
U2.14
P1.1
.ADD_TER U1.2 "N-4"
.TER U2.3
.ADD_TER P1.2 ”/SIG_OUT”
.TER U2.5
U2.2
.ADD_TER R1.2 ”/CLOCK_IN”
.TER c1.1
Ul.1
P1.3
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.END

14.3.3 Create a OrcadPCB2 netlist file

This format has only one section which is the footprint list. Each footprint includes its list of pads with reference to a net.
Here is the style-sheet for this specific conversion:

<?xml version="1.0" encoding="IS0-8859-1"7?7>

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

How to use:

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

<!DOCTYPE xsl:stylesheet [
<!ENTITY nl "&#xd;&#xa;”> <!-—-new line CR, LF —-—>

1>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform”>

<xsl:output method="text” omit-xml-declaration="yes” indent="no”/>

<!——
Netlist header
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>

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

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

</xsl:template>

=

Generate 1d in header like ”"eeschema (2010-08-17 BZR 2450)-unstable”
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<xsl:template match="tool”>
<xsl:apply-templates/>

</xsl:template>

Kl ==

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>

<! —
This template read each component
(path = /export/components/comp)
creates lines:
( 3EBF7DBD $noname Ul 74LS125
pin list
)
and calls ”"create_pin_list” template to build the pin list
——>
<xsl:template match="comp”>
<xsl:text> ( </xsl:text>
<xsl:choose>
<xsl:when test = "tstamp != '’ ">
<xsl:apply-templates select="tstamp”/>
</x%sl:when>
<xsl:otherwise>
<xsl:text>00000000</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "footprint != "’ ">
<xsl:apply-templates select="footprint”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>S$noname</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text> </xsl:text>
<xsl:value-of select="Qref”/>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "value != "’ ">
<xsl:apply-templates select="value”/>
</xsl:when>

<xsl:otherwise>
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<xsl:text>"~"</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>
<xsl:call-template name="Search_pin_list” >
<xsl:with-param name="cmplib_id” select="1libsource/@part”/>
<xsl:with-param name="cmp_ref” select="Qref”/>
</xsl:call-template>
<xsl:text> )&nl;</xsl:text>

</xsl:template>

K==
This template search for a given lib component description in list
1ib component descriptions are in /export/libparts,
and each description start at ./libpart
We search here for the list of pins of the given component
This template has 2 parameters:
"cmplib_id” (reference in libparts)
"cmp_ref” (schematic reference of the given component)
——>
<xsl:template name="Search_pin_list” >
<xsl:param name="cmplib_id” select="0" />
<xsl:param name="cmp_ref” select="0" />
<xsl:for-each select="/export/libparts/libpart”>
<xsl:if test = "@part = $cmplib_id ”>
<xsl:apply-templates name="build_pin_list” select="pins/pin”>
<xsl:with-param name="cmp_ref” select="S$cmp_ref”/>
</xsl:apply-templates>
</xsl:if>
</xsl:for-each>

</xsl:template>

Kl==
This template writes the pin list of a component
from the pin list of the library description
The pin list from library description is something like
<pins>
<pin num="1" type="passive”/>
<pin num="2" type="passive”/>
</pins>
Output pin list is ( <pin num> <net name> )
something like
(1 vce )
( 2 GND )
——>
<xsl:template name="build_pin_list” match="pin”>

<xsl:param name="cmp_ref” select="0" />
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<!-- write pin numner and separator —-—>
<xsl:text> ( </xsl:text>
<xsl:value-of select="@num”/>

<xsl:text> </xsl:text>

<!-- search net name in nets section and write it: —--—>
<xsl:variable name="pinNum” select="Q@num” />
<xsl:for-each select="/export/nets/net”>
<!-- net name is output only if there is more than one pin in net
else use "?” as net name, so count items in this net
——>
<xsl:variable name="pinCnt” select="count (node)” />
<xsl:apply-templates name="Search_pin_netname” select="node”>
<xsl:with-param name="cmp_ref” select="S$cmp_ref”/>
<xsl:with-param name="pin_cnt_in_net” select="$pinCnt”/>
<xsl:with-param name="pin_num”> <xsl:value-of select="$pinNum”/>
</xsl:with-param>
</xsl:apply-templates>

</xsl:for-each>

<!-— close line ——>
<xsl:text> )&nl;</xsl:text>

</xsl:template>

==
This template writes the pin netname of a given pin of a given component
from the nets list
The nets list description is something like
<nets>
<net code="1" name="GND"”>
<node ref="J1” pin="20"/>
<node ref="C2” pin="2"/>
</net>
<net code="2" name="">
<node ref="U2" pin="11"/>
</net>
</nets>
This template has 2 parameters:
"cmp_ref” (schematic reference of the given component)

"pin_num” (pin number)

<xsl:template name="Search_pin_netname” match="node”>
<xsl:param name="cmp_ref” select="0" />
<xsl:param name="pin_num” select="0" />

<xsl:param name="pin_cnt_in_net” select="0" />
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<xsl:if test = "Qref = S$Scmp_ref ">
<xsl:if test = "@pin = $pin_num”>
<!-- net name is output only if there is more than one pin in net

else use "?” as net name

<xsl:if test = ”"S$pin_cnt_in_net>1">
<xsl:choose>
<!-— if a net has a name, use it,
else build a name from its net code
——>
<xsl:when test = ”../@name != '’ ”>
<xsl:value-of select="../Q@name”/>
</xsl:when>
<xsl:otherwise>
<xsl:text>$N-0</xsl:text><xsl:value-of select="../Qcode”/>
</xsl:otherwise>
</xsl:choose>
</xsl:if>
<xsl:if test = ”S$pin_cnt_in_net &1t;2”>
<xsl:text>?</xsl:text>
</xsl:if>
</xsl:if>

</xsl:if>
</xsl:template>

</xsl:stylesheet>

Here is the OrcadPCB2 output file.

( { Eeschema Netlist Version 1.1 29/08/2010 21:07:51
eeschema (2010-08-28 BZR 2458)-unstable}
( 4C6E2141 S$noname P1 CONN_4
(1 vce )
2 /SIG_OUT )
( 3 /CLOCK_IN )
4 GND )
)
( 4C6E20BA S$noname U2 74LS74
(1 vce )
2 /SIG_OUT )
3 N-04 )
4 VCC )
(5 /SIG_OUT )
6 2 )
5
1

GND )
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( 4C6E20A6 Snoname Ul 74LS04
( 1 /CLOCK_IN )
( 2 N-04 )
(7 GND )
( 14 vcCC )

)

( 4C6E2094 $noname Cl1 CP
(1 /CLOCK_IN )
(2 GND )

)

( 4C6E208A S$noname R1 R
(1 vcec )
( 2 /CLOCK_IN )

14.3.4 Eeschema plugins interface

Intermediate Netlist converters can be automatically launched within Eeschema.

14.3.4.1 Init the Dialog window

One can add a new netlist plug-in user interface tab by clicking on the Add Plugin button.

PADS-PCE

Here is what the configuration data for the PadsPcb tab looks like:
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= B MNetliste i S S
Pchnew | ©OrcadPCB2 | CadStar| Spice | PADS-PCB | CADSTAR | Ajouter Plugin

Options : Netliste

Format par défaut Supprimer

@ cancel

Commande netliste:

[xsltproc -0 %0 |usrflocalfkicad/bin/plugins/netlist_form_pads-pch.xsl %

Titre:
PADS-PCE

14.3.4.2 Plugin Configuration Parameters
The Eeschema plug-in configuration dialog requires the following information:

¢ The title: for instance, the name of the netlist format.

e The command line to launch the converter.
Once you click on the netlist button the following will happen:

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

2. Eeschema runs the plug-in by reading test.xml and creates test.net.

14.3.4.3 Generate netlist files with the command line

Assuming we are using the program xslfproc.exe to apply the sheet style to the intermediate file, xsltproc.exe is executed with the
following command:

xsltproc.exe -0 <output filename> < style-sheet filename> <input XML file to convert>

In KiCad under Windows the command line is the following:

[fi/kicad/bin/xslproc.exe -0 "%0” f:/kicad/bin/plugins/metlist_form_pads-pch.xsl "%l”

Under Linux the command becomes as follows:

xsltproc -0 %O fusr/local/kicad/bin/plugins/metlist_form_pads-pcb.xsl "%ol”

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 Eeschema.
The command line format accepts parameters for filenames:

The supported formatting parameters are.

* %B = base filename and path of selected output file, minus path and extension.
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* %I = complete filename and path of the temporary input file (the intermediate net file).

* %0 = complete filename and path of the user chosen output file.

%I will be replaced by the actual intermediate file name

%0 will be replaced by the actual output file name.

14.3.4.4 Command line format: example for xsltproc

The command line format for xsltproc is the following:

<path of xsltproc> xsltproc <xsltproc parameters>

under Windows:

f:/kicad/bin/xsltproc.exe -0 % O f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl %1
under Linux:

xsltproc -0 ”’ % O” /usr/local/kicad/bin/plugins/netlist_form_pads-pcb.xsl >’ %I”

The above examples assume xsltproc is installed on your PC under Windows and all files located in kicad/bin.

14.3.5 Bill of Materials Generation

Because the intermediate netlist file contains all information about used components, a BOM can be extracted from it. Here is the

plug-in setup window (on Linux) to create a customized Bill Of Materials (BOM) file:

Netlist

' Pcbnew | OrcadPCB2 = CadStar Spice | BOM|| |

Netlist |

Options: | Cancel |
] Default format

| Add Plugin |

MNetlist command.: |
[xsltproc -0 "%O.csv" Jusrflocal/lib/kicad/plugins/bom2csv. ksl "%b!"

Remove Plugin |

Title:
[BOM |

Default Netlist Filename:

The path to the style sheet bom2csv.xsl is system dependent. The currently best XSLT style-sheet for BOM generation at this time
is called bom2csv.xsl. You are free to modify it according to your needs, and if you develop something generally useful, ask that it

become part of the KiCad project.
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14.4 Command line format: example for python scripts

The command line format for python is something like:

python <script file name> <input filename> <output filename>

under Windows:

python *.exe f:/Kicad/python/my_python_script.py %1 % O”
under Linux:

python /usr/local/kicad/python/my_python_script.py %1 % O

Assuming python is installed on your PC.

14.5 Intermediate Netlist structure

This sample gives an idea of the netlist file format.

<?xml version="1.0" encoding="utf-8"7?>
<export version="D">
<design>
<source>F:\kicad_aux\netlist_test\netlist_test.sch</source>
<date>29/08/2010 21:07:51</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1"”>
<value>CONN_4</value>
<libsource lib="conn” part="CONN_4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>
</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource lib="74xx"” part="74LS74"/>
<sheetpath names="/"” tstamps="/"/>
<tstamp>4C6E20BA</tstamp>
</comp>
<comp ref="U1">
<value>74LS04</value>
<libsource lib="74xx"” part="74LS04”/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>
</comp>
<comp ref="C1l”>
<value>CP</value>

<libsource lib="device” part="CP”/>
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<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="Ul1" pin="7"/>
<node ref="Cl” 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="Ul” 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="Ul1" pin="2"/>
<node ref="U2" pin="3"/>
</net>
<net code="5" name="/SIG_OUT”>
<node ref="P1” pin="2"/>
<node ref="U2" pin="5"/>
<node ref="U2" pin="2"/>
</net>
<net code="6" name="/CLOCK_IN”>
<node ref="R1” pin="2"/>
<node ref="Cl” pin="1"/>
<node ref="Ul1" pin="1"/>
<node ref="P1” pin="3"/>
</net>
</nets>

</export>
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14.5.1 General netlist file structure
The intermediate Netlist accounts for five sections.

¢ The header section.

e The components section.
 The lib parts section.

* The libraries section.

¢ The nets section.

The file content has the delimiter <export>

<export version="D">

</export>

14.5.2 The header section

The header has the delimiter <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>

This section can be considered a comment section.

14.5.3 The components section

The component section has the delimiter <components>

<components>

<comp ref="P1"”>

<value>CONN_4</value>

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

</comp>

</components>

This section contains the list of components in your schematic. Each component is described like this:
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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 name of the lib where this component was found.
part component name inside this library.
sheetpath path of the sheet inside the hierarchy: identify the sheet within the full
schematic hierarchy.
tstamps (time stamps) time stamp of the schematic file.
tstamp (time stamp) time stamp of the component.

14.5.3.1 Note about time stamps for components

To identify a component in a netlist and therefore on a board, the timestamp reference is used as unique for each component.
However KiCad provides an auxiliary way to identify a component which is the corresponding footprint on the board. This allows

the re-annotation of components in a schematic project and does not loose the link between the component and its footprint.

A time stamp is an unique identifier for each component or sheet in a schematic project. However, in complex hierarchies, the same

sheet is used more than once, so this sheet contains components having the same time stamp.

A given sheet inside a complex hierarchy has an unique identifier: its sheetpath. A given component (inside a complex hierarchy)

has an unique identifier: the sheetpath + its tstamp

14.5.4 The libparts section

The libparts section has the delimiter <libparts>, and the content of this section is defined in the schematic libraries. The libparts

section contains

 The allowed footprints names (names use jokers) delimiter <fp>.
* The fields defined in the library delimiter <fields>.

* The list of pins delimiter <pins>.

<libparts>
<libpart lib="device” part="CP"”>
<description>Condensateur polarise</description>
<footprints>
<fp>CP*</fp>
<fp>SM*</fp>
</footprints>
<fields>

<field name="Reference”>C</field>
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<field name="Valeur”>CP</field>
</fields>
<pins>

—_n

<pin num="1" name="1" type="passive”/>

<pin num="2" name="2" type="passive”/>
</pins>
</libpart>

</libparts>

Lines like <pin num="1" type="passive”/> give also the electrical pin type. Possible electrical pin types are

Input Usual input pin

Output Usual output

Bidirectional Input or Output

Tri-state Bus input/output

Passive Usual ends of passive components
Unspecified Unknown electrical type

Power input

Power input of a component

Power output

Power output like a regulator output

Open collector

Open collector often found in analog comparators

Open emitter

Open emitter sometimes found in logic

Not connected

Must be left open in schematic

14.5.5 The libraries section

The libraries section has the delimiter <libraries>. This section contains the list of schematic libraries used in the project.

<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>

14.5.6 The nets section

The nets section has the delimiter <nets>. This section contains the "connectivity” of the schematic.

<nets>

<net code="1" name="GND”>

<node ref="Ul" pin="7"/>
<node ref="Cl” pin="2"/>
<node ref="U2" pin="7"/>

<node ref="P1” pin="4"/>
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</net>

<net code="2" name="VCC"”>
<node ref="R1” pin="1"/>
<node ref="Ul” pin="14"/>
<node ref="U2" pin="4"/>
<node ref="U2" pin="1"/>
<node ref="U2" pin="14"/>
<node ref="P1” pin="1"/>

</net>

</nets>

This section lists all nets in the schematic.
A possible net contains the following.

<net code="1" name="GND"”>
<node ref="Ul" pin="7"/>
<node ref="Cl” pin="2"/>
<node ref="U2" pin="7"/>
<node ref="P1” pin="4"/>

</net>

net code is an internal identifier for this net
name is a name for this net
node give a pin reference connected to this net

14.6 More about xsltproc

Refer to the page: hitp://xmlsoft.org/XSLT/xsltproc.html

14.6.1 Introduction

xsltproc is a command line tool for applying XSLT style-sheets to XML documents. While it was developed as part of the GNOME
project, it can operate independently of the GNOME desktop.

xsltproc is invoked from the command line with the name of the style-sheet to be used followed by the name of the file or files to

which the style-sheet is to be applied. It will use the standard input if a filename provided is - .

If a style-sheet is included in an XML document with a Style-sheet Processing Instruction, no style-sheet needs to be named in the
command line. xsltproc will automatically detect the included style-sheet and use it. By default, the output is to stdout. You can

specify a file for output using the -o option.

14.6.2 Synopsis

xsltproc [[-V] | [-v] | [-o *file* ] | [--timing] | [--repeat] |
[-—debug] | [-—novalid] | [-—-noout] | [—-—maxdepth *val* ] | [-—html] |
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[-—param *name* *value* ] | [--stringparam *name* *value* ] | [--nonet] |
[-—path *paths* ] | [-—-load-trace] | [--catalogs] | [-—-xinclude] |
[-—profile] | [-—-dumpextensions] | [-—-nowrite] | [—-—nomkdir] |
[-—writesubtree] | [-—nodtdattr]] [ *stylesheet* ] [ *filel* ] [ *file2* ]
[

¥ooo00® |

14.6.3 Command line options

-V or --version

Show the version of libxml and libxslt used.

-v or --verbose

Output each step taken by xsltproc in processing the stylesheet and the document.
-0 or --output file

Direct output to the file named file. For multiple outputs, also known as “chunking”, -o directory/ directs the output files to a specified

directory. The directory must already exist.
--timing

Display the time used for parsing the stylesheet, parsing the document and applying the stylesheet and saving the result. Displayed

in milliseconds.

--repeat

Run the transformation 20 times. Used for timing tests.

--debug

Output an XML tree of the transformed document for debugging purposes.
--novalid

Skip loading the document’s DTD.

--noout

Do not output the result.

--maxdepth value

Adjust the maximum depth of the template stack before libxslt concludes it is in an infinite loop. The default is 500.
--html

The input document is an HTML file.

--param name value

Pass a parameter of name name and value value to the stylesheet. You may pass multiple name/value pairs up to a maximum of 32.

If the value being passed is a string rather than a node identifier, use --stringparam instead.

--stringparam name value
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Pass a paramenter of name name and value value where value is a string rather than a node identifier. (Note: The string must be
utf-8.)

--nonet
Do not use the Internet to fetch DTD’s, entities or documents.
--path paths

Use the list (separated by space or colon) of filesystem paths specified by paths to load DTDs, entities or documents. Enclose

space-separated lists by quotation marks.

--load-trace

Display to stderr all the documents loaded during the processing.
--catalogs

Use the SGML catalog specified in SGML_CATALOG_FILES to resolve the location of external entities. By default, xsltproc looks
for the catalog specified in XML_CATALOG_FILES. If that is not specified, it uses /etc/xml/catalog.

--xinclude

Process the input document using the Xinclude specification. More details on this can be found in the Xinclude specification: http://

www.w3.org/TR/xinclude/
--profile --norman

Output profiling information detailing the amount of time spent in each part of the stylesheet. This is useful in optimizing stylesheet

performance.

--dumpextensions

Dumps the list of all registered extensions to stdout.
--nowrite

Refuses to write to any file or resource.

--nomkdir

Refuses to create directories.

--writesubtree path

Allow file write only within the path subtree.
--nodtdattr

Do not apply default attributes from the document’s DTD.

14.6.4 Xsltproc return values

xsltproc returns a status number that can be quite useful when calling it within a script.
0: normal

1: no argument
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9:

: too many parameters

: unknown option

: failed to parse the stylesheet

: error in the stylesheet

: error in one of the documents

: unsupported xsl:output method

: string parameter contains both quote and double-quotes

internal processing error

10: processing was stopped by a terminating message

11: could not write the result to the output file

14.6.5 More Information about xsltproc

libxml web page: http://www.xmlsoft.org/

W3C XSLT page: http://www.w3.org/TR/xslt
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