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1 - Introduction to Eeschema

Table of Contents
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1.1 - Description

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

* Linux.
* Apple OS X (experimental).
* Windows XP, Windows 2000, Windows 7.
Regardless of the OS, all Eeschema files are 100% compatible from one OS to another.

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

Eeschema allows the use of hierarchical drawings using multi-sheets diagrams. Eeschema handles:
* Flat hierarchies.
* Simple hierarchies.
* Complex hierarchies.

Eeschema is intended to work with printed circuit software such as PcbNew, for which it can provide the
Netlist file, which describes the electrical connections of the PCB.

Eeschema also integrates a component editor which allows the creation, editing, and visualization of
components, as well as the handling of the symbol libraries (Import, export, addition and deletion of
library components).

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

* Design rules check (DRC) for the automatic control of incorrect connections and inputs of
components left unconnected.

* Generation of layout files in POSTSCRIPT or HPGL format.
* Generation of layout files printable via local printer.

* Bill of Material generation.

* Netlist generation for PCB layout or for simulation.

1.2 - Technical overview

Eeschema is limited only by the available memory. There is thus no real limitation to the component
count, number of component pins, connections, sheets. Eeschema allows simple or multi-sheet
diagrams.

In the case of multi sheets diagrams, the representation is hierarchical, and the access to each sheet is
immediate.
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Eeschema can use multi-sheet diagrams of this type:
* Simple hierarchies (each diagram is used only once).
* Complex hierarchies (some diagram is used more than once, multiple instances).
* Flat hierarchies (some diagrams not explicitly connected in a master diagram).

The maximum size of the drawings is always adjustable from A4 format to AO or from A to E format.
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2 - Generic Eeschema commands

Table of Contents

2 - Generic EESCNEMA COMMANTS. ..........coeeeeeeeee ettt ettt e ettt e e e e et e e e e et e e eaeaas 9
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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).

* Clicking on the mouse buttons (important complementary commands). In particular a right click
opens a contextual menu that depends on the element under the cursor (Zoom, grid and edition
of the elements).

* Function keys of the keyboard (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 accesses to the commands.
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2.2 - Mouse Commands

2.2.1 - Basic command's
Left button

Single click : displays the characteristics of the component or text under the cursor.

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 with the left mouse button. The command is completed with the release of the

button.

By holding one of the keys “Shift”, “Ctrl”, or the 2 keys “Shift and Ctrl”, during selection this results in the

copying, dragging or deletion of the selected area.

Commands summary:
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left mouse button

Move selection.

Shift + left mouse button

Copy selection.

Ctrl + left mouse button

Drag selection.

Control + Shift + left mouse button

Delete selection.

The command is executed at button release.

During selection you can:

* Click again to place back the elements.

* Click the right button to cancel.

If a move block command has started, an other command block can be deselected via the pop-up menu

(mouse, right button):

-
il
[

o [
i [
=

=
1|7

= [
in i

|
[

= |
[

J'g

I? % Cancel Block
@ Window Zoom

il
9" Place Block,
Save Block

Zopy Block

*) Drraqg Block,

—! Delete Block,

n=
(]

=
L]

1
2 Ay Mirror Block,
Ih irror Block, ||

n=
(]
1

=
L)
1

——=Mirrar Black, --

n=
(]
1

=
i
1

B

C

™ Rotate Block cow

o

e
L]
1

nﬂ @ Center
ME

E

@\ Zoom in
@\ Zoom ouk

0 Redraw wigw

[C])\ Zoam auko
@\ Zoom select

"_"E arid Select

iponent Library ﬁ
3541 T4 Close

2.3 - Hot keys

The hot keys are not case sensitive.

Tah

Y
as)

s
-

Y
a2}

Y
-

e
L+l

[
It

e e |
= I
= ()]

[
L]

=
.

[
Ll

-
L

l

[
-

[N
i

i

|
|t [N ]

Ok

* The “?” key displays the current hot keys list.

* The Preference menu manage

the hot keys.
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Hotkeys List

Help (this window) 7
Zoorm In F1
Loom Cut F2
Zoom Fedraw F3
Zoom Center F4

Fit on Screen Home
Feset Local Coordinates  Space
Lndo Ctrl+Z
Redo Ctrl+Y
Find ltermn Ctrl+F
Find Mext ltem F5
Find Mext DRC harkear Shift+F5
Delete ltem Del
Fepeat Last ltem Ins

Move Block -> Drag Block Tab
Move Schematic ltem
Copy Compaonent or Label
Drag Schematic ltem
Add Component

Add Power

Rotate ltem

Mirrar X Component
Mirrar ¥ Component
Orient Marmal Companent
Edit Schematic ltem

Edit Component “Walue
Edit Cormponent Footprint
Draw YWvire

Draw Bus

add Label

Add Hierarchical Label
Add Glabal Label

Add Junction

Add MoConnected Flag
Add Sheet

Mol Uien Enteon

Here is the default hot key list.

Moo IrESETMEMEZ<XITTEaN=

Close

All hot keys can be redefined by the user via the hotkey editor.
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Place IM@ Tools  Help
tlﬁ r]:;l Library I &% Q Q O
,:; Colars e

Bl

'
=4 Opkions

ﬁ Language »

4 Lisk Current Keys

Edit Hotkeys
{% Save Preferences = :

13 Read Preferences {%Exnnrt Hotkeys Caonfig
(3

I ﬁﬁ -,' Import Hobkeys Config

2.4 - Selecting grid size

In Eeschema, the cursor moves over a grid, which can be displayed or not. The grid is always displayed
in the library management menus.

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.

One can also work with the average (20 mil) or a finer grid (10 mil). This is however not recommended
for usual work. The average or fine grid is especially intended to design or handle components with
large numbers of pins like several hundreds pins.

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:Zoomin.
* F2: Zoom out.
* F3: Redraw.

* F4: Center around the cursor
Or simple click on the mouse middle button (without moving the mouse)

*  Window Zoom: Mouse drag, with the middle button.
* Mouse weel: Zoom in / Zoom out
e SHIFT+Mouse weel: Up/down panning
* CTRL+Mouse weel: Left/Right panning

2.6 - Displaying cursor coordinates

The display units are in inches or millimeters. However, Eeschema always works internally with 1/1000
of an inch.

The following information is displayed at the bottom right hand side of the window :
* The zoom factor.
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* The absolute position of the cursor.

* The relative position of the cursor.

* The relative coordinates (x, y) can be reset with the space bar.
* The coordinates posted will then relate to this point.

216 [X7050 YEO50  [x1.200 y0.917 |

2.7 - Top menu bar

The top menu bar allows the opening and saving of schematics, the program configuration, and it also

contains the help menu.

Files FEreferences Help

2.8 - Upper toolbar

This toolbar gives access to the main functions of EESchema.

®neQRANR YRS EE

Create a new schematic.

Open a schematic.

Save complete schematic (with the whole hierarchy).

Select the sheet size and title block editing.

Open print menu.

el il €

Remove the selected elements during a move block.

an
Copy selected elements in the clipboard during a move block.
o) Copy last selected element or block in the current sheet.
Undo: Cancel the last change (up to 10 levels).
Redo (up to 10 levels).
o Call the menu of components localization and texts.

Q @\ Zoom in and out, around the center of screen.

Redraw of the screen and optimal Zoom.
& R
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Call the navigator window, to display the tree structure of the diagram hierarchy (if it
contains sub sheets) and the immediate selection of any sheet of the hierarchy.

Call component editor Libedit (Examination, modification, and editing of library
components).

Display libraries (Viewlib).

Component annotation.

ERC (Electrical Rules Check). ERC automatically checks for electrical connections.

net Creation of the netlist (Pcbnew , Spice format and other formats).
BOM Generate the BOM (Bill of materials) and/or hierarchical labels.
i Call CVPCB.
W
& Call PCBNEW.
Import a stuff file from Cvpcb (fill the footprint field of components)
BACHK
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2.9 - Right toolbar icons

This toolbar gives access to tools for:
* Component placement, wires and buses, junctions, labels,text, etc.
* Navigation in the sheets hierarchy menu.
* Creation of hierarchical sub-sheets and connection symbols.

* Component deletion.

XHA e £ o 4PPXTATLF e

The detailed use of these tools is described in the chapter “ Diagram Creation/Editing”. An outline of
their use is given below.
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Stop the order or tool in progress.

Navigation in the hierarchy: 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 subsheet)

[
Lgget

Call the component placement menu.

"Powers" placement menu.

Wire placement.

Bus placement.

Wire to bus connections. These elements have only a decorative role and do not allow
connection; thus they should not be used for connections between wires.

Bus to bus connections. They can only connect two buses between themselves.

“No connection” symbols. These are to be 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.

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 symbols.

Global label placement.
All global labels are connected (even between different sheets).

Junction placement. To connect 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).

lé PP X TP e

Hierarchical label placement. This makes it possible to place a connection between a sheet and
the root sheet which contains this sheet symbol.

Hierarchical subsheet symbol placement (resizable rectangle). You have to specify the file name
to save the data of this “subsheet”.

£

Global label importation from subsheet, in order to create a connection on a subsheet symbol.
Global labels are supposed to be already placed in this subsheet.

For this hierarchy symbol, the created connection points are equivalent to a traditional component
pin, and must be wired.

Global label creation in subsheets to create connection points. This function is similar to the

previous one which does not require already defined global symbols.
’4-" Lines for framings... Only decorative, and does not perform a connection.
T Placement of comment text. Only decorative.
L@ Insert & bitmap image.

Delete selected element.

if several superimposed elements are selected, the priority is given to the smallest (in the
decreasing priorities : junction, NoConnect, wire, bus, text, component). This also applies to
hierarchical sheets. Note: the “Undelete” function of the general toolbar allows you to cancel last
deletions.
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2.10 - Left toolbar icons

LR
LR
[EE Y
[T T

]
=

El

B¢ =

This toolbar manages the display options :

Grid.

Units.

Cursor.
Invisible pins.

Allowed directions of wires and buses.

2.11 - Pop-up menus and quick editing

A right click opens a pop-up menu which content depends on the element selected, if any. You have
immediate access to:

e Zoom factor.

* Grid adjustment.

* And according to the case, editing of the most usually modified parameters.

@ Cenker F4
T @ zoomin F1 PL-i1 2
7 PC—&0 3
@\ Zoarm ouk Fz g \ n%%
4 P — [0 [
G Redrawv view F3 3 “Fe—10R 7
2 PC—RST g
[q)\ Zoom auto  Haome %\ ]:9
() [ Zoaor: 0,5 1
= Zoom seleck 1t
Zoor: 0,7 ==
% Grid Select b Zoom:d v
= Zoom: 1,5
5 :
% Close Zoom; 2
. Zoam: 3
iF La B0 2
BA1E T Zoam: 4 }_'_Bi 3
BALZ 2w Zoam: 6 62 4
aall g% Eg_i Loam: & GBS | 5
BA10 = D."‘:.-'n v — I - M

Pop-up without selected element.
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P Copy Label
pel 6 f;.’i Fotate Label R

Abc Edit Label E

. PC Q 2o in F1

i [

an 3 17
AL e s
&2 2
=] a3 in.—
& 14 PO —W
B '
7 e _U' yo |43, PC=RI
g 12 RETL
5 ;) i+ 11
LT [ I
—oiig 61
e e
T4L5541

QA “hange ko Hierarchical Label

&-l- Change ko Texk

QA hange to Global Label

Editing of a label.

. FC z_ 7 pr L. B2
e @\ Zoarm auk Fz
BC 119 - =B
_. P 0 Redraw view F3 —(CE 20dip300
[ THLEZ45
—'% [(P\ Zoam auko Home
®\ Zoom select r
H":"': Grid Select »
ﬁ Close
ﬂ e PC-A0 = Ai
* Mave Component BUS1 M o FL-R2 | 4 |is ‘I>_
* Drag Component G “%‘% t;f
PC—RST & lig ﬂ
o &Orient Component r 2 .7
b/ Edit Component J E
Copy Component Z :m Yalue W 594
El “ji Delete Component Del ﬁi Reference
Ia Ui
Bl i e
@ Conter F4 %Funtprlnt F
[ g2 it with Library Editor Editing a component.
@\ Zoam in F1 .
| | e L) Aq
@ z00mou . E%ig 7
PC—DET 8 |7
0 Redraw view F3
L DOIR 1 1.
ENBEDF 10 . °
[q)\ Zoom auta Hame == F 20dip;

LN
sk Grid Select
LE ]

x Close

T4L
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3 - Main top menu

Table of Contents

I T o) o3 1= 1 PP 20
A B (oY 0 1= 1 PR 20
I =) (=)= o=l ¢ 1= 10 PO 21

B.2.7 = PrOIOIOINCES. ... e et 21
3.2.2 = HO-KEYS SUD IMEIMU.....ccceeeeeee ettt ettt ettt ettt e e e et e e e e e e et a e e e e e e eaaes 21
3.2.3 - Preferences menu / LiDS @NG Dil...........c.o..ee oo et 22
3.2.4 - Preferences mMmenuU ANd COIOIS. .............uoueeeeeeeeeeeee ettt 23
3.2.5 - Preferences and OPLONS. ...........ccuuueee ettt ettt e e e 24
3.2.6 - Preferences and LanQUAQE. ..............uuuuuuueeueeeeee ettt e e 24
G T o (=Y 1 1= T 25

3.1 - File menu

Here you can see what the “File” menu looks like.

&-8 Edit Wiew Place Preferences Tools

M Crl+h
7 open ChrHO
Cpen Recent ¥

"' iSave Whole Schematic Project Cerl+5

'.' iSave Current Sheet Only

"I' iSave Current Sheet as

jIE; Page Settings

'w| Frint

Eg_, Plot b

-ﬂ Quit

New Clear current schematic and initialize a new one
Open Load a schematic hierarchy

Open Recent Open a list of recent opened files for loading
Save Whole Schematic project Save current sheet and all its hierarchy.

Save Current Sheet Only Save current sheet, but not others in a hierachy.
Save Current sheet as... Save current sheet with a new name.
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Print

Access to print menu (See also chap “Print and Plot”).

Plot Plot in Postscript HPGL or SVF format (See chap
“Print and Plot”).
Quit Quit without saving.

3.2 - Preferences menu

3.2.1 - Preferences

Flace IEM Tools  Help

I

|I] Library
_,::- Calors T

o A QG

. .
=4 Dpkions

ﬁ Language r

n Hotkeys

4 List Current kKeys

¥y Edit Hotkeys
{% Save Preferences
ﬁ Read Preferences {%Expnrt Hotkeys Config

I ﬁﬁ’ | Import Hotkeys Config

Library Select libraries and the library's path

Colors Select colors.

Options Display options (Units, Grid size.).
Access to the current list of translations.

Language Use default.

Mainly for translators and developers

Read preferences

Save preferences

Read and Save configuration file.

Hotkeys

Access to the hot keys menu

3.2.2 - Hot-keys sub menu

List Current Keys

Shows the current hotkeys, Same as the hotkey “?”

Edit Hokeys

Launch the hotkeys editor

Export Hotkeys Config

Create a hotkeys configure file.

Import Hotkeys Config

Read a previously exported hotkeys configure file.
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3.2.3

- Preferences menu / Libs and Dir

from F:\kicadishareldemosYinterf_u}

Component library Files

poEr
device

Conn

lirear

o
T

crnas4000

adc-dac
MREMory

special

IUser defined search path

Insert

Remowve

Current search path lisk

F:kicad\sharedemostinterf _u

F:kicadisharehlibrary
F:ikicadishareilibrarydoc
F:kicad\shareitemplate

CAProgram Files\kiCadisharehlibrary
CAProgram FilesikiCadisharehlibrarydoc
i\Program Files\KiCad\shareitemplate

Ik, l [ Cancel

Eeschema configuration is essentially used for:

The configuration parameters are saved in the .pro file. Different configuration files in different

Library's path.
Library's list.

directories are also possible.

Eeschema seeks and uses by decreasing priorities:

1.
2.

The configuration file (project>.pro) in the current directory.

The kicad.pro configuration file in the kicad directory. This file can thus be the default
configuration.

load, and then save the configuration.

. Default values if no file is found. It will at least then be necessary to fill out the list of libraries to
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3.2.4 - Preferences menu and colors

E_Schema Colors

General

Device

J

128 EEHEEEE}
m
=
o
=
=

Various drawing elements,

Sheets

Erc Mark

- Erc Warning
- Erc Erraor

Other

- SheetLabel (Pin Sheet) - [arid

Hierarchical Label

Background Color;

(%) wWhike

. DARKDARKGRAY

. DARKELUE

. DARKGREEN

. DARKMAGENTA
. DWARKERCW

D LIGHTYELLOW

Cancel

colur selection and background colur (black or white only).
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3.2.5 - Preferences and Options

Schematic Editor Options g|

Mesuremnent units; millimeters w
arid size: 50.0 | mils
Defaulk line width: B o mils
Cefault text size: 60 = mils
Repeat draw item horizontal displacement: | 0 : mils
Repeat draw item wvertical displacement; 100 : mils
Repeat label increment: 1 -
[ ] 5hove grid
[ ]show hidden pins
Enable automatic panning
Allow buses and wires to be placed in H ar ¥ orientation only
Show page limits

(04 ] [ Cancel ]

Measurement units:

Select the display and the cursor coordinate units (Inches or
Millimeters).

Grid Size:

Grid size selection.

One must work with normal grid (0,050 inches or 1,27 mm).
Smaller grids are used for component building.

Default line width:

Pen size used to draw objects that do not have a specified pen size.

Default text size:

Value used when creating new texts or labels

Repeat draw item horizontal
displacement

shift value 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 Inser key)

Repeat draw item horizontal
displacement

shift value on Y axis during element duplication (usual value is 0,100
inches or 2,54 mm)

Repeat label increment:

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

Show Grid :

If checked : display grid.

Show hidden pins:

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

Enable automatic panning

If checked, automatically shifts the window if the cursor leaves the
window, during wire drawing, or element moving.

Allow buses and wires to be

placed in H or V orientation only

If checked buses and wires can be only vertical or horizontal.
Else buses and wires can be placed in any direction.

Show page limit

If checked, shows the page limits on screen.

3.2.6 - Preferences and Language
Use default mode. Other languages are available mainly for maintenance purpose.
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3.3 - Help menu

Access to on-line help (this document) for an extensive tutorial about KiCad and also for checking the
current version of Eeschema (Eeschema about).
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4 - General Top Toolbar

Table of Contents

4 = GENEIAI TOP TOOIDA ...ttt et e e e e e e e e et e e et e e et eeeaeeaaan 26
4.7 = SNEEE MANAGEMENL........cccoeeeeeeeee ettt e et 26
4.2 - Options Of the SCHEMALIC EAILON..............oeeeeeeeeeee ettt e e 27

o B =T 1T | o] o 1 (o4 KT 27
4.2.2 - Template fieldS NAIMES............oouee ettt eeeeeees 28
I - T (ol B (oo N 29
e Y=Y 1 o oo PSS 29
S AV g gTo] - 1[0 £ oo ) 30
4.6 - Electrical RUIES CRECK TOOL...............ueeeeeeeeeeee ettt e e e e 31
4.6.7 - MAIN ERC dI@IOQ........... ettt 32
4.6.2 - ERC OPtiONS QIAIOG............oeeeeeeeeeee ettt e 33
A = o) Y =1 =Yg = N (oo ] 33
4.8 - Import tool for BaCK-8NNOTALION. ...ttt 36

4.1 - Sheet Management

With the icon HE you have access to the sheet settings. Here, you can define the sheet size and
various text sections in the title block on the bottom right-hand corner.
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The date is automatically updated. Total number of sheets and sheet number are automatically updated.

4.2 - Options of the schematic editor

4.2.1 - General options
These options are relative to the drawings
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Schematic Editor Options E

zeneral Cptions | Template Field Mames |

Measurement uniks: iru:hE::: w |
&@rid size: |5|:|.|:| vl il
Ciefault line width: | & o mils
Default text size: | &0 = mils
Repeat draw item horizontal displacement: | 0 : mils
Repeat draw item wertical displacement: | 100 : mils
Repeat label increment: | 1 :
[ 5how grid
[ ]show hidden pins
Enable automatic panning
Allow buses and wires ko be placed in H or ¥ orientation only
Show page limits

(0] 4 l [ Cancel

—_——

4.2.2 - Template fields names

You can define custom fields that will always existing in each component (even if the fields are left

empty in a given component).

Schematic Editor Options

General Options

Template Field Mames |

Please enter fieldnames which wou want presented in the component figldname
(property) editors, Mames may naok include 3, or " charackers,

Cuskom Field 1 |InF|:|

Cuskam Figld 2 |Fa|:|.

Cuskaom Field 3 |REF. Fab

Cuskarn Figld 4 |

Custom field 5 |

Cuskaom figld & |

Cuskam Figld 7 |

Cuskom Field & |

I l [ Cancel
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4.3 - Search tool
%

can be used to access the search tool.

the following icon

Search for: | B v
[ ]match whale word

[ Imatch case

[ ]5earch using simple wildcard matching
Wirap around end of search lisk
[]5earch all component: Fields

[ ]5earch all pin names and numbers

[ ]3earch the current sheet only

[ ] Do not warp cursor ko found ikem

You can search a component, 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 relative sub-sheet.

4.4 - Netlist tool
net
The icon = " gives access to the netlist tool used to generate a netlist file.

This netlist file can apply to the whole hierarchy (usual option), or only to the current sheet (the netlist is
then partial, but this option can be useful for some software).

In a multisheet hierarchy, any local label is known 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 number (updated by the
annotate command) is associated with the local label. In the previous example, the first label TOTO is

actually TOTO_3, and the second label TOTO is actually TOTO_5.

This association can be inhibited if it is wished, but be aware of possible undesired connections.
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 suppose that a label has no spaces.

Page 29



Pebnew | OrcadPCEZ | CadStar | Spice | PadsPet | Add Plugin |

x|

Crptions:
v Default format

Hetlist

Caticel

Option:
Default Format :

Check to select Pcbnew as the default format.

Other formats can also be generated :
* Orcad PCB2
» CadStar
* Spice, for the Spice simulator.

External plugins can be launch to extend the netlist formats list (a PadsPcb Plugin was added here)

4.5 - Annotation tool

Wz
The icon gh gives access to the annotation tool. This tool performs an automatic naming for all used

components.

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.
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| Annotate Schematic

Scope

(%) Use the entire schematic

) Use the current page only

'@} Keep existing annotation

{:} Reset existing annatation

Annotation Order

(%) Sork components by X position m
) Sk components by ¥ position E‘D
Annotation Choice
(¥} Use First free number in schematic
) 5tart to sheet number®100 and use first Free number

) Stark ko sheet number*1000 and use First free number

[ Close ] [Clear Annokation ] [ Annotation l

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).

Order
Sorting option to set the annotation numbers to components

4.6 - Electrical Rules Check tool
4

This tool performs a design verification and is particularly useful to detect forgotten connections, and
inconsistencies.

The icon gives access to the electrical rules check (ERC) tool.

Once you have run ERC, Eeschema places markers on the pins or labels able to highlight a problem.
The diagnosis can then be given by left clicking on the marker. An errors file can also be generated.
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4.6.1 - Main ERC dialog

ERC | Opkions

Total Errors Counk: 2

Errors Counk: 1

Erc File Report: Messages:

Warnings Counk: 1 Del Markers

ik

Close

|:| Creakte ERC report

Markers:

ErrType(S): Conflict problem between pins. Severity: error

« @ (7,7000 ",4,9500 "y Crmp U10, Pin 3 {output) connected to

« @ (7,7000 ",5,5500 ") Crmp U10, Pin 6 {output) (net 179%
ErrTypei4): Conflict problem between pins. Severity: warning

+ @ (10,1000 *,3,3000 "3 Cmp U9, Pin B12 (BiDi) connected to

+ @ (3,2300 ",8,9000 "y Cmp #PWRO9, Pin 1 {power_out) (net 10%

Errors are displayed in the Erc Diags dialog box:
* Errors and warnings count.
* Errors count.
* Warnings count.
Option:
* Create the ERC report: check this option to generate an ERC report file.
Commands:
» Test Erc: to perform an Electrical Rules Check.
* Del Markers: to remove all ERC markers.
* Close: to exit this dialog box.
Note:

*  When clicking on an error message, jump to the corresponding marker in schematic.
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4.6.2 - ERC options dialog

ERC Options |

Input Pin
Input Fim.... E] Cutpuk Pin

Oukput Fin, . E]E] Eili Fin

Bili P ... @@@ 3 State Fin

3 State Fin.. E]E]E] Passive Fin

Passive Pin.. @@@@@ Unspec Pin

nspec Pin. .. u Power IN Fin

Pawer IM Fin, @@@@@ PowerCUT Pin
PowerCUT Pin, @@@@@@ open Coll

Open Coll, .. @@@@@@@ Open Emik
Open Enit.... @@@@@@@ Mo Cann
ocen.... HELEEEEEEDE

This Setup ERC dialog box allows you to establish connectivity rules between pins; you can choose
between 3 options for each case:

* No error
* Warning
* Error

Each square of the matrix can be modified by clicking on it.

4.7 - Bill of Material tool

The icon - gives access to the bill of material (BOM). This menu allows the generation of a file
listing of the components and/or hierarchical connections (global labels).
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List of Material

Options: Fields to add:
List items: System Fields:
‘Components by reference: [] Footprint
[] Sub components (i.e. U24, U2B ...) Users Fields:
[+] Components by value [] Field 1
[ ] Hierarchy pins by name [] Field 2
[] Hierarchy pins by sheets [] Field 3
Output format: [ Field 4
O List [] Field 5
() Text for spreadsheet import [] Field 6
(*) Single Part per line [ Field 7
Field separator for spreadsheet import: [ Field 8
O Tab & O,
Options: All existing users fields

[] Launch list browser

Ol

Close

Components can be sorted by:

* Reference.

¢ Value.

And multi-part components can be detailed. Global labels can be sorted by :

* Alphabetical classification

*  Sub-sheet

Different kinds of sorting can be used simultaneously. Options are:

Components by Reference

Bill of Material sorted by Reference.

Component by Value

Bill of Material sorted by Value.

Sub components

The BOM shows every device of multi-part components (ex U2A,
U2B...).

Hierarchy Pins by name

Hierarchical connections sorted alphabetically.

Hierarchy Pins by Sheet

Hierarchical connections sorted by sheet number.

List

Creates a plain text file ready to print

Text for spreadsheet import

Creates an ASCII file which can be easily imported in a
spreadsheet

Single Part per line

Creates a csv file combining components with the same Value into a
single line, listing reference designators comma separated.

Launch list browser

Run the text editor to load and display the BOM list file after creating.
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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).

* Field1 — Manufacturer's name.

* Field2 — Manufacturer's Part Number.

* Field3 — Distributor's Part Number.

For example:

Component Properties

Opkions

Lt

Orientation (Degrees)

®0

) +90
(1180
(1-a0

[elirrar
(%) Marmal

O Mirror ---
) Mirror |

Chip Mame

CRY3TAL

[ Reset to Library Defaults ]

Figlds
Référence nl
Yaleur BMHz
Module HC-18UH
Dacumentation
Info
Fab. BN
123-456

Add Field

Delete Field

Maove Up

Text Justification:
Horiz, JuskiFy Yerk, Justify
) Left () Bt
@ Cenker @ Center
) Right: i Top
Wisibiliky
Sbyle:
(% Mormal
[ show O Italic
[ratate " Bold
() Biald Ttalic
Field Mame
|ReF. Fab |
Field Yalue
(123456 |
Size ("
10,060 |
Pos % (") Pos i ("
10.000 ' |0.0m0 |
[ 8] ] l Cancel ]

Using the BOM Format Single Part per line only requires the component properties to be edited for one
component on the schematic and not all components with that same Value.

However, if there are different parts, both with a Value of 33K, may be one is 1/10 W and another is V4
W, or may have a different footprint, specify one as 33K and the other as 33KBig and these will be

listed as different parts.

The output is in a format than can be imported into a spreadsheet where cost numbers (or optionally

even Field4) may be added to derive a board cost and assist with parts procurement.
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4.8 - Import tool for back-annotation

The icon *! gives access to the back-annotate tool. This tool allows a schematic to be captured,

make footprint assignments using Cvpcb's table and browser tools, then export that assignment back to
the schematic.

This function reads a .stf file previously created by Cvpcb and initialize the footprint field (F3) of
components.

This is not useful for Pcbnew, but useful to add the footprint field when creating the Bill of Material and
the netlist.

This feature keeps the component footprint/reference information in a single source file, the schematic,
which is the source for the netlist and makes the .cmp file redundant.

The footprint assignments will appear in any future netlist export from Eeschema. This is useful when
using some netlist formats.

Note for Pcbnew

When Pcbnew does not find a .cmp file corresponding to the .net file, it uses the component
footprint/reference found in the .net file. However, using the .cmp file is better, because if the designer
changes a footprint assignment from Pcbnew, the corresponding .cmp file is also updated.
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5 - Schematic Creation and Editing
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5.1 - Introduction
A schematic can be represented on a single sheet, but, if big enough, it will require several sheets.

A schematic represented on several sheets is then called hierarchical, and all its sheets (each one
represented by its own file) constitutes a Eeschema project. A project consists of a main schematic,
called the root schematic, and sub-sheets constituting a hierarchy.

In order to find every file of the project, you will have to follow drawing rules which will be described
hereafter.

In the following, when we talk about project, we will be referring to both single sheet and hierarchical
multi sheets. An additional special chapter explains the use of the hierarchy and its characteristics.

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 which allows for:

* The control of the electrical rules (ERC) that allows the detection of errors or omissions in the
schematic.

* The automatic generation of the bill of material (BOM).
* The netlist generation for simulation software such as Pspice.
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* The netlist generation for the generation of a printed circuits board design using PcbNew. The
consistency check between the schematic and the printed circuit board is then automatic and
instantaneous.

In order to benefit from all these options, you will have to respect certain constraints and conventions
which will also enable you to avoid nasty surprises.

A schematic mainly consists of components, wires, labels, junctions, buses and power ports. For
clearness in the schematic, you can place purely graphical elements like bus entries, comments, and
dotted lines to draw frames.

5.3 - The development chain

Librairies

Circuits
imprimes

Netliste

Schéma

Tracés Simulation

Liste cmp

The schematic software uses component libraries. In addition to the schematic design file, the netlist file
is particularly important because it is used by the other design software.

A netlist file gives the list of the components and connections resulting from the schematic.

There is (unfortunately for the user) a great number of netlist formats, some are more popular then
others. It is the case of the Spice format for example.

5.4 - Component placement and editing

5.4.1 - Find and place a component

To load a component in your schematic you can use the icon | “~ . To place a new component, click at
the place you want to draw it. A dialog box allows you to type the name of the module to load.

component selection (972 items loaded): @

Marne: I ok l

: ) [ Search by Keywiord ]
History lisk:

[ Zancel ]

| Listal |

[ Select by Browser ]

The dialog box displays the last two elements loaded.

If you type *, or if you select the button “list all”, Eeschema will display the libraries list, and then the
available components.

If you type the symbol “=* followed by key words, EESchema will then display a list of components
according to all the key words.
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You can also list a selection. For example if you enter LM2 *, all the component's names starting with
LM2 will be listed

The selected component will appear on the screen, in placement mode.

Before the component gets placed in the desired position (with a left click), you can rotate the
component by 90 degrees, have a mirror view according to axis X or Y, or select its representation via
the fast edit pop-up menu. This can also easily be done after placement.

If the desired component does not exist, remember that you can often load a similar component and
modify it : if a 54LS00 is wanted, you can obviously load a 74LS00 and change the name 74LS00 to
54L.S00.

Here is a component during placement:

I [interf_u /] (F:\kicad\share\demosYinterf_u) ['-_IT'EIEI
File Edit “iew Place Preferences Todls Help
434 = A | [T : S e net 0
i aRE RAACR - PRI H
N »
] P 1] [t [y EPBOO p] 13 ] >
-_{:. Gz WL
1% 24 9
I In | THIEEAT GLZHEND 5410900 ¥CC
mm
o i)
11
W | o Y,
AZ Bipet e =& =
Sl sneti - [
Al it o =T = o
IJ"Q..J 7 s ﬂ_ giL2 . D3 oL 1_
EE I SR E 2
el —————t— —
47 B7 ) , T ﬁ
1 LE
A— =B 3 FuLn02 o=
L1840 20dip300 A k=
TALGZ55 ot x
i
A
M
L
|4
M _’
L,
Mgl
M1
£ >
Reference Marme Component flias of Liborary Description key words
117 7402 7402 FA4LA0Z Tax Quad Mor? TTL Morz
Chargement ... Z8& % 7,150 % 3,950 dx 7,150 dy 3,950 Inches Add component

5.4.2 - Power ports
A power port symbol is a component (the symbols are grouped in the “power” library). So you can use

the previous command. But as these placements are frequent, the 3 tool is available. This tool is
similar to the preceding one, except that the search is done directly in the “power library”, saving time.
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5.4.3 - Component Editing and Modification (already placed component)
The editing and modification of a component can be of two types

* Modification of the component itself (position, orientation, part selection of a multi-part
component).

* Modification of one of the fields (reference, value, or others) of the component.

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 part of a
multi-part component (like a 7400).

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 mouse on the component (not to position on
a field). One can then:

* Double-click on the component to open the full editing dialog box.

* Right-click to open the Pop Up menu, and use one of the displayed commands (Move,
Orientation, Edit, Delete).

5.4.3.2 - Text fields modification

You can modify the reference, value, position, orientation, size and the visibility of the fields. For simple
editing:

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

* Right-click and use one of the displayed commands (Move, Rotate, Edit, Delete) in the Pop Up
menu.

For a more complete editing option, or in order to create fields, double-click on the component. This will
open the “component properties” dialog box.

Component Properties

Opkions Figlds
. Text Justification:
Linik; ) . .
Horiz, Juskify Wert, Justify
CLeft () Botkom
Yaleur 8MHz ®
Center (%) Cenker
Oriertation (Degrees) Module HZ-18UH Ooigh 0
Documentation Right Top
®o Info
490 Fab. Visibility
O 180 Ref. Fah Style:
()-on (%) Mormal
Show ) Iealic
Mirrar [Iratate () Bold
() Mormal (O Bold Ttalic
O Mirrar ---
O Mirror | Field MName
Chip Hame Figld Yalue
CRYSTAL |><1 |
[ Add Field | siee
0.070 |
’ Reset to Library Defaulks l Pos ¥ (") Pos ¥ ("):
0.000 | [0.200 |
[ Ok ] [ Cancel ]

You can set the orientation and others options of the component, and edit, add or remove fields.
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Each field can be visible or not, and displayed horizontally or vertically. The displayed (and changeable)
position is always indicated for a normally displayed component (no rotation or mirror) and relates to the

anchoring point of the component.

The option “Reset to Library Defaults” set the component to the orientation 0, and 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.

These elements are:

5.5.2 - Connections (Wires and Labels)
There are two ways to establish connection:

The following figure shows the two methods:

Note 1:

Wires. Typical usual connections.

Buses. To connect bus labels, for esthetic considerations of the drawing.

Dotted lines. For graphic presentation.

Junctions. To force connections between crossing wires or buses.

Bus entries of Wire to Bus or Bus to Bus connections. For aesthetic considerations of the

drawing.

Labels. For usual connections.

Global labels. For connections between sheets.

Texts. For commenting.

“‘No Connection” symbols. To end a pin that does not need any connection.

Hierarchy sheets, and their connection pins.

Pin to pin wires.
Labels.

[l . B i |

ACE

1

.

EEEE; Liz2  OF == o o
= *PE . BLTE =

2 pllle  BUSTy 23 o
o BLTS 7 15

= Hl1 BITF 19 I
a “BIT BIT4 E o

=] J13 _BITH 18 o
a “EIT BITZ = 1,

cloi=.BITS SLCTIN-, 17 |~
o “BIT BLTo E

=) E13 _BITIL Im1T- 16 o
o [E oSl LTiN- HITI = o

=] O1L3 15 o
p[E12 T 5

S TEN =T ALTOFD- . 14 o

e Held —aTROBE . 1 | ;%/

DE2SFEMELLE

g L0 g B o i ol G L

1

The point of “contact” (or anchoring) of a label is the lower left corner of the first letter of the label.

This point must thus be in contact with the wire, or be superimposed at the point of contact of a pin so

that this label is taken into account.
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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. However, a label will be connected to a wire whatever the position of the anchoring point
of the label on this wire.

Note 3:

If a wire must be connected to another wire, otherwise than by their ends, it will be necessary to place a
junction symbol at the crossing point.

The previous figure (wires connected to DB25FEMALE 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)
Let us consider the following schematic:

L3
E{.}_.L GO 10 _EE_;( PC-r11 c =T YE_LE_Q_
I 2 o fpE=eT DE7 . EE‘EE f F v1—i;—°— =
e L 0BG : = A2 2
n—?— oRG2 DB= «EL.-TI5 ':":‘1':'$ - ﬂ_ L et B
I DB == —EL-TE J:—E;Fﬁ—i:g:ﬁa YE—Le
»—2 | nUSED DB1 o —»—Eb=Hol 7 ouz vl L
P B Y DER —. 74554 1
w18 1 crp 10_READY = —L ol I=
w 11.:, ME HEN_‘LE_Q_EELEEM |—1-9-(]E,E
w—d 20| MEM BA19 2w ~ k=
[0 . 134101y Ba1e il G
WOE. 140 10p BR17 22 %
»—120l0ACkS BUS1  BALG —‘@—x
»—L5 ORO3 BR1S A
»170l0ACK 1 BUSPC BAid 20« M PC-DEA, 2 o2 . I
20RO BA13 Eax PC-DAL, = |-, ALz . T &
i A R - A Bo1E . T
e [ BA1 ] =2l e—EL-AlL PC-DES, = .o SR s
Ll | 1RO7 BALD . PC-DE4 . £ | 14 . T
w22 T ROE BRDD |—=-—-—FL-03 PC-TBS . - |0 ﬂ' ST ®
»—LJ | TROS BARE —55—9—5':—‘:'—5—55 cotl . e e 12 - [ 1=
w=f | 1png BRE7 = PC-TB7 . 9 |oo .y Ao tl. T |A
w2 | TRE3 BARS —55—0—5':—55—5? SeE > 4LE045
w—=20( DACK 2 BRES OIR 1 )]
59 . pr-pz | —EMEEUE. 184
»=2 HALE BRE3 - 5
Hoed 1 yCr Brpe -20»ECL-AZ
w—ald | nsr BRE 1 =l FL-fl A
%Q_L GO BRER | B2, PC-AR

Many pins (particularly component U1 and BUS1) are connected to buses.

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 by a number. This concept is not exactly the one which is used for a microprocessor bus. Each
signal is a member of the bus. PCAO, PCA1, PCA2, are thus members of 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 0 to 19, the complete bus is noted PCA [0..19]. But a collection
of signals like PCAO, PCA1, PCA2, WRITE, READ cannot be contained in a bus.
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5.5.3.2 - Connections between bus members

Pins connected between the same members of a bus must be connected by labels. Indeed, directly
connecting a pin to a bus is a non-sense, because a bus is a collection of signals, and this connection
will be ignored by Eeschema.

In the example above, connections are made by the labels placed on wires connected to the pins.
Connections via bus entries (wire segments at 45 degrees) to bus wires have only an esthetic value, and
are not necessary on the purely schematic level.

In fact, due to 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 PCAQ)

* Use the repetition command as much as needed to place members. EESchema will
automatically create the next labels (PCA1, 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 parameters of repetition:
* 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.

BlU=olo ., 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 ADR?7).

Furthermore, PCA5, BUS5 and ADR5 are connected (just as PCA6, BUS6 and ADRG6 like PCA7, BUS7
and ADR?7).

PCAS8 and BUSS8 are also connected (just as PCA9 and BUS9, PCA10 and BUS10)

On the other hand you cannot connect members of different weights in this way.

If you want to connect members of different weights from different buses, you will have to do that
member by member like two usual labels, placing them on the same wire.
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5.5.4 - Power ports connection
When the power pins of the components are visible, they must be connected, as for any other signal.

The difficulty comes from components (such as gates and flip-flops) for which the power pins are
normally invisible (invisible power pins).

The difficulty is double because:
* You cannot connect wires, because of their invisibility.

* You do not know their name.

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 ﬂ of the left
toolbar ( options toolbar )

Eeschema connects automatically the invisible power pins :

All the invisible power pins of the same name are automatically connected between them without other
notice.

However these automatic connections must be supplemented:
- By connections to the other visible pins, connected to this power port.

- Possibly by connections between groups of invisible pins of different names (for example, the ground
pins are usually called “GND” in TTL components and “VSS” in MOS, and they must be connected
together).

For these connections, you must use power ports symbols (components especially designed for this
use, that you can create and modify with the library editor).

These symbols consist of an invisible power pin associated with the desired drawing.

Don't use labels, which have only a “local” connection ability, and which would not connect the invisible
power pins. (See hierarchy concepts for more details).

The figure below shows an example of power ports connections.

L

VCE PR FLAG OO0 I=
1 1 E
S Tg] = T = . B
O L] 0 L A
LA LA Ll =
| 470F A7UF A7 F | 470F ;@
PwWRE_FLAG E

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".
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5.5.5 - “No Connection” symbols

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

If pins must really remain unconnected, it is necessary to place a No-Connection symbol (tool |£|) on
these pins. These symbols however do not have any influence on the generated netlists.

5.6 - Drawing Complements

5.6.1 - Text Comments
It can be useful (for a good comprehension of the schematic) to place indications such as text fields,

frames. Text fields (tool @) and dotted lines (tool IL,‘) 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.

CorMMuMICATION TSP

F36E

+CECOME-

O5PER W

RA
0SP_ ARC—s—{ 470 }— 01N

5.6.2 - Sheet title block
The title block is edited with the tool E‘ .

Page Settings x I

rPage Size: HNumber of sheets: 1 Sheet mumber: 1
 Size A4 ~Rewvision:
% Size A3 IEBi [T Ezportto other sheets
 Size A2
& Size &1 r— Title:
€ Size Al I INTERF ACE UMIVERZEL [T Ezpostto other sheets
1 Size A
™ Size B ~ Company
= Size I EICAD suite GFL [T Expostto other shests
= Size D
Sz E ~ Conument]:
I sersize I Comment 1 [T Exportto other sheets

User Page Size 3 ~ Conument?:

IIT’DDD I Comment 2 [T Exportto other sheets
User Page Size ¥ - &
I_E—1 L.o00 orumnert3:

I Cotunent 3 [T Exportto other sheets
~ Cotn et
I Cotunent 4 [T Exportto other sheets

OK Cancel
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The complete title block will be as follows.

The date and the sheet number (Sheet X/Y) are automatically updated:

Camment 4
Camment 3
Camment 2
Camment 1
KICAD

File: interf_u.sch uE
Sheet: /

Title: INTERFACE UNIVERSEL

Size: A3 | Date: 4 jul 2009

Rev: 2B

KiCad E.D.A. eeschema {2009-11—15—unstable)

Id: 1/1

[ |

Date : when you modify the schematic.
Sheet number (useful in hierarchy) : by the annotation function.
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6 - Hierarchical schematics
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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. Moreover, 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 of

the upper and right 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.

Eeschema can deal with all these hierarchies.
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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
on the horizontal toolbar.

R0 B3 A ot B

Mavigator

L Jroot |
@ muxdata
@ modul

w 5_ @ pal-ntsc.sch
T @ oraphic
Lk | @ rams

oLk | @ buspcisch
@ E=VIDEC-RYE

= LSTHE-DUT F.rcuaerrarr— 1

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

You can quickly reach the root sheet, or a sub-sheet thanks to the tool
After the navigation tool has been selected:

of the right vertical toolbar.

e Click on a sheet name to selection this sheet.
* C(Click elsewhere to select the main sheet.

6.3 - Local, hierarchical and global labels

6.3.1 - Properties

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 % ) are connecting signals across all the hierarchy. Power pins (type power in and
power out) invisible are like global labels because they are seen as connected between them across all
the hierarchy.

6.3.2 - Notes
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”.

Page 48



* 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.

Example :
Sheet properties
Filenarne: Size [inchesz]:
ftot] {0.050
Sheetname: Size [inchesz]:
| {0.050
Cancel Accept |
ar
I T LT T

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).

= e

Sheet properties

Filenarme: Size [inches]:

totd |0.050

Sheetname: Size [inches]:

| {0.050

Cancel | Accept | .

ar
I T i = =

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:
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=
* To select the tool Tq.

* 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”.

Sheet Pin Properties

Mame: COMMNERTION
Text height: 0.060 inches
Text width: 0.060 inches
Connection bype: | Inpuk b
[ Ok l [ Cancel ]
e

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

* BiDir

* Tri State

* Not Specified
These pin symbols are only graphic enhancements, and have no other role.

Automatic placement:

4,

¢ Select the tool .

* 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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oheet ERDGHLIM

JP3 CLEm—L
| PsegpTRANSF
Z 03—®z /RESE T
gl 0=—=—PTRANSF 2 /HAL TR—L
5. 84MH =
Notice pins TRANSF1 and TRANSF2, connected to connector JP3.
Here are the corresponding connections in the sub-sheet :
Sheet - ERDGHLIM
JP3 CLkm—L
o Ps=gpTRANSF
Z OE—+>Z /RESET—L
90— P TRANSF 2 /HAL T
5. 84MH =

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]) previously described.

6.7.1 - Labels, hierarchical labels, global labels and invisible power pins
Here are some comments on various ways to provide connections, others 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 “TOTO” 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.
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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)

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.

Shest. : obhe- _shest

Tet= SINPUT

L 1

ol SGND

» 2 S
T4HC 14

COMN_2

e obher_sheet . sch

LA
FTAHC 14
Shest : Sux__sheet

: SINPUT
o FGNT

112 obther_sheet . sch
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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 repsected:

* 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.

Shesb: Do progeammnes Shest: sockebs

File: pic_programmer . sch File: pic_sockebLs.sch

Here is the two pages, connected by global labels.

PlwR_FLAG

[ WEE/TMCLE

—
PWH_FLAG

I

L]

WEL LBJI-EEEI

\"E'a%ljl'n"' IJ_EEI
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1kl
A1 WP L
= |
or| —E . CLOCK -FB
- =B 24 xx
L OCE -FEEr
[VEE-TCLE>
(M=
o pro—YEL-PIL . 1 Jyung ves —E—
+ »—={CPS/0SC1  GPR—2 DATA-RE7
x—=2 {GP4/0SC2  GRL —B CLOLE -FBI
~ VEP-MLLE 4 _GP3/MCLR  GR2 —2—x
PIC_EB_PINS
OATA-RE
Look at global labels L] (K -FERE?R
[VEE-TTCLE>
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7 - Automatic classification Annotation
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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
2

o

1,
number of these packages. The automatic classification annotation tool is accessible via the icon % .
Here you find its main window.

Annotate Schematic P§|

Scope

{#) Use the entire schematic
(") Use the current page only

@ Keep existing annokakion

{:} Reset existing annatation

Annotation Order

G} Sort components by ¥ position H
O Sort components by ¥ position z

Annotation Choice
(%) Use First free number in schematic
{)start ko sheet number*100 and use first free number
() Stark to sheet number*1000 and use first Free number

[ Close ] [Clear Annotation ] [ Annotakion

Various possibilities are available:
* Annotate all the components (reset existing annotation option)

* 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 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.
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The Annotation Choice gives the method used to calculate reference Id:

* 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

dl;

LA
74LE0D )C'

3

— 2

#A 2.
FA4LSER

0_1_
7A
Z FALSAE

A
EN

1l
LA o
c T4LSEE

Dj_o

This example shows 5 elements placed, but not annotated.

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

—1 |
uif
=] T4LESAE
R
uiBe
5 T4 S5AE

Sort by X position.

g |

uif
T4L580

o

2A
4L SAE

Sort by Y position.

—3 |
uic
1@ | F4LERE
12
uio
1% | 74L50R

R
UiEB
5 T4L50A
12 |
1o
1= | 74L5EE

—d
-

o1 |
rA O s
] 4L SRR

1
2f
=] T4L58E

uic
4580
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You can see that four 74LS00 gates were distributed in U1 package, and that the fifth 74LS00 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.

| +1,2%
]

2 C4 Céa Cg

10CnF 100nF | LCCRF 100nF

33
o

3 ) ") o

100nF 100nF | LECAF 100nF

Option start to sheet number*100 and use first free number give the following result.
I 5

+1.2%
o

C201 C202 C203 Cz04

1C0CnF 100nmF | 1C0CnF 100nF

33
o

L2045 L2065 207 CEns

100nF 100nF | 1C0nF 100nF

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

C2001 CZo0e | C2003 I:_Zb}-#
1GCnF 100nF | 100nF 100nF
v
33
B
C2005 CZO06 | 2007 CZ006
10CnF 100nF | 100nF 100nF
e
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8 - Design verification with electrical rules check
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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 make 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”.
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ERC | Options

Erc File Report; Messages:

Taotal Errors Counk: 2
\Warnings Count: 1

Errars Counk: 1

Del Markers

Close

ik

|:| Creakte ERC report

Markers:

ErrTypeiD): Conflict problem between pins. Severity: error

« @ (7,7000 ",4,9500 "y Crmp U10, Pin 3 {output) connected to

« @ (7,7000 ",5,5500 ") Crmp U10, Pin 6 {output) (net 179%
ErrTypei4): Conflict problem between pins. Severity: warning

+ @ (10,1000 *,3,3000 "3 Cmp U9, Pin B12 (BiDi) connected to

+ @ (3,2300 ",8,9000 "y Cmp #PWRO9, Pin 1 {power_out) (net 10%

8.2 - How to use ERC

L8

ERC can be started by clicking on the icon

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

Notes:

* In this dialog window, when clicking on an error message you can jump to the corresponding

marker in schematic.

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

You can also delete error markers from the dialog.
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8.3 - Example of ERC

9 )
U1
17 74 L5
=
U1D
15 741 0lAn
N e B

Here you can see four errors:

* Two inputs have been left unconnected (green arrow).

8.4 - Displaying diagnostics

Oll d

Two outputs have been erroneously connected together (red arrow).

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

By right clicking on a marker the pop menu allows to access the ERC marker diagnostic window.

2

L

I WfF %

7400

4

Q Delete Marker
& Marker Error Info

(‘ '@l Center

@l Zoam in
@l Zoom ouk
Zoom auto
G‘l Zoom select

P Redraw view

1B

DO

| 1A

o [T

T
T

T,

wd

%

and when clicking on Marker Error Info you can get a description of the error.
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R U108 &

Marker Info

EnTypel2)l: Pin not connected {and no connect symbol found on this pin)
o @ (B.5000 " 54500 ") Cmp M0, Pin 4 (input) Mon connectes

— 1
III11J'I|.

8.5 - Power flags 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.

FwR_FLAG PWR_FLAG

EAN

— U1 8

p | 74520
L
S U1D AL
5 13 | 74L520 o

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.

Page 62



EESchema Ere

ERC Options |

Input Pin

Input Pir e, )
Outpuk Pin

Output PinL.,
: Bidirectional Pin

. Tri-Skate Pin
V)|
Passive Pin

]
L]
]
[]
e
unspecified Pin.... | [V VALV (LW
]
]
[]
[]
E

Bidirectional Pin..

Tri-Skate Pin......

Passive Pin........ - .
Unspecified Pin

L)) ———
WM
WM
WM
W

i
W(E]
W
|
EJ|E]

Power Input Pin.... .
Power Oukput Pin

Power Oukpuk Pin. ..
Open Collector

. Open Emitker
. |. Mo Conneckion

Open Collector.....

Open Emitter.......

Mo Connection. ...

nMEEEOEOEOR

MRS
—
=

M
() i ) | Rl

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)

**x%% 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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9 - Create a Netlist

Table of Contents
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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 equip-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 format

.net
Select the tool -~ to open the netlist creation dialog box.
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Pcbriew | OrcadPCE2 | Cadstar | Spice | PADS-PCE | BOM ¢

Opkions:
Default Format

[
[ul}
3
o
o

Meklist

Pcbnew selected

Pcbrew | OrcadPCEZ || CadStar | Spice | PADS-PCE | BOM ¢

[ ] oefault Format
Metlist Options;

(%) Use Mek Names
) Use Net Mumbers

Simulakor command:

Metlist

Run Sirnulatar

Cancel

|F:,|'ki|:a|:|,l'bin,l'gnucap.exe -b

Spice selected

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 few minutes.

9.3 - Netlist Examples

You can see below a schematic design using the PSPICE library.
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-F3FI1CE
-gnucap
- -FarF1CE
+F3F1CE

+ gnucap

.mode| O2N2222 npn LBf= 200
JFC 1@ 1feg +1.2
IC ¥l 1P 12 0.5

~1av

%—'—?ﬂf

WOLT

LprinL 30 wluouk )
.ploL = vipodes! 1-1,5)
- gy BN -URE -1 - gy
] I s ]
[ iy 4 [13
01 [r=]
[FP= == [FI= ==
W1H 3
n I =
[r3 [ [y

Example of a PCBNEW netilist file.

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

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

(1 0)

(2 VOUT 1)

)

(32CFC454 S$noname
(1 N-000003)

(2 0)

)

(32CFC413 S$noname
(1 INPUT 1)

(2 N-000003)

)

(32CFC337 S$Snoname
(1 +12V)

(2 0)

)

(32CFC293 S$Snoname
(1 INPUT 1)

(2 0)

)

(32CFC288 S$noname
(1 +12V)

(2 INPUT 1)

)

(32CFC27F S$noname
(1 +12V)

(2 N-000008)

)

(32CFC277 $noname
(1 N-000008)

(2 0)

)

(32CFC25A $noname
(1 EMET 1)

(2 0)

V2

Cl

V1

R2

R6

R5

R1

R7

AC 0.1 {Lib=VSOURCE}
1UF {Lib=C}

DC_12V {Lib=VSOURCE}
10K {Lib=R}
22K {Lib=R}
22K {Lib=R}
10K

{Lib=R}

470 {Lib=R}
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)

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

(2 VOUT_1)

)

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

(2 N-000006)

)

(32CFC230 S$Snoname Q2 Q2N2222 {Lib=NPN}
(1 VOUT 1)

(2 N-000008)

(3 EMET 1)

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

2 INPUT 1)

3 EMET 1)

FH— o~ o~~~

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

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

cl /VIN N-000008 1UF

vVl +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

Q02 N-000009 N-000012 N-000007 N-000007 Q2N2222
Q1 N-000010 /VIN N-000007 N-000007 Q2N2222

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

.end

9.4 - Note

9.4.1 - Netlist Name Precautions

Many software tools that use netlists do not accept spaces in the component names, pins, equipotentials
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 induce problems. Note that this
limitation is not related to Eeschema, but to the netlist formats that can then become not translatable to
softwares that use netlist files.
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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.

T ry d

Peplce dlrectlves uelng many one lne texts

—PEPICE .model Q2M2222 npn [bf=Z00}
—gnucap AC dec 10 1Meg *1.2
—PSPICE .0C W1 10 12 0.5

+PEPICE .print ac w{vout)
+gnucap .plat ac v(nades) [-1.5)

Popice directives using ane multiline text:

+P5SFPICE .model NPM NPM
.medel PHP FHF
Jdib CProgram Filess TCLTspicelvlibsc mphstandard. bjt

backannao

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

Jib C:\Program Files\LTC\LTspicelV\lib\cmp\standard.bjt

.backanno

creates the four lines:

.model NPN NPN

.model PNP PNP

Jib C:\Program Files\LTC\LTspicelV\lib\cmp\standard.bjt
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.backanno
Also note that the equipotential GND must be named 0 (zero) for Pspice.

9.5 - Other formats, using «plugins»

For other netlist formats you can add netlist converters. 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 tab.

3

CADSTER RIMF | Add Plugin

Here is the plug-in PadsPcb setup window

Netlist X

Pcbnew | OrcadPCB2 | CadStar | Spice |F'-':'-D5'F'CE‘|BOM CADSTAR | ORCADPCE 2 | Cap ¢ *

Options: MeHist

[ ]oefault Farmat
Cancel

Metlisk command:
|F:J'Hcad,l'l:uin,l'xsltpru:uc.exe -0 %0, net Frfkicadbin/pluginsfnetlist_Form_pads-pch, xsl %I |

Tikle:
|F‘ADS-F‘CE |

The setup will require:
* Atitle (for instance: the name of the netlist format).
* The plug-in to launch.
When the netlist is generated:
1. Eeschema creates an intermediate file *.tmp, for instance test.tmp.
2. Eeschema run 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 tool to convert .xsl files, and a file netlist_form_pads-pcb.xsl

as converter sheet style:
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f:/kicad/bin/xsltproc.exe -0 %O0.net f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl %I
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 an other text file. Moreover, from the intermediate text file, you can create a
BOM list.

When using xsltproc as converter tool only the sheet style will be generated.

9.5.4 - Intermediate netlist file format

See Chapter 14 for more explanations about xslproc, the descriptions of intermediate file format, and
some examples of sheet style for converters.
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10 - Plot and Print
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10.1 - Introduction

You can access both print and plot commands via the file menu.
" Save Current Sheet COnly
| -

:" Sawe Current Sheet as
=i

ﬁ Page Settings

l..lg.l Prink
=)
4 (n} ¢ — i
_ == ook HPGL
a Quik HPG
EEJ Plat Sy
E:f_, Plok CixF
ess selection Flak ko Clipboard
. 1R RFF&

The suported output formats are POSTSCRIPT, HPGL, SVG and DXF. You can as well directly print to
your printer.

10.2 - Common printing commands

“Plot All” allows you to plot the whole hierarchy (one print file is generated for each sheet).

:Plot Current: prints one file for the current sheet only.

10.3 - Plot in HPGL

- -
This command allows you to create an HPGL file. This option is available via the icon FPS” . In this
format you can define.

* Pen number
* Pen thickness (in 0,001 inch).
* Drawing speed (in cm/S).

* Sheet size.
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* Print offsets.

The plotter setup dialog window looks like the following.

EESchema Plot HPGL 3

Flot page size: Pen control: Plot Page
(%) Sheet Size Pen wWidth { mils )
) Page Size A4 15 E Plot ALL
s | | fpmt(oni)
Page Size Az 0 -5
b
) Page Size A1
) Pen Number
) Page Size &0 : = Accept OFfset
) Page Size & x
Page Size B
OPag Page offset:
{:} Page Size C
O Page Size b Plat Offset ¥
{:} Page Size E

Plok Offset ¥

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

10.3.1 - 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 A0, or A with E), the scale is
automatically adjusted to fill the page.

10.3.2 - 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
equal to 0.

To set an offset.
* Select sheet size.
¢ Set offset X and offset Y.

* Click on accept offset.

10.4 - Plot in Postscript

- -
This command allows you to create PostScript files. This option is available via the icon PsT
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Plot PostScript

Flok Page Size:
(*) Schematic size
(:} Force size A4
{:} Force size &

Flak Mode: Plot Page
(O

& @il Plot ALL

Print page references Close

Default fine width: (*): |0.006

Messages !

The file name is the sheet name with an extension .ps. You can disable the option “print 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.

10.5 - Plot in SVG

Create 5VG file
Print SWia options:

Defaulk Pen Size (')

|,':I.DI:IE

| Print Current

Prink mode

) Color
%) Black and White

Prink Frame Ref

Filenarne:

Print All

it

III X

Messages:

i’ .
Allows you to create plot files using the vectored format SVG. This option is available via the icon = .
The file name is the sheet name with an extension .svg.
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10.6 - Plot in DXF

EESchema Plot DXF X

Plot Cpkions;
Flok Color: Plat Page
B
G} f Plat ALL
) Calar
Print Sheet Ref -
Messages !

Allows you to create plot files using the format DXF. This option is available via the icon = . The file
name is the sheet name with an extension .dxf.

10.7 - Print on paper

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

Print sheet reference and title block,
Print in black and white only

Page Setup

Presview

Prink

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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11 - LibEdit - Components Management
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11.1 - General information about libraries

11.1.1 - Libraries

All components used in a schematic are stored in component libraries. In order to be able to have a
simple way to manage these components library files are grouped by topic, by functions or by
manufacturers.

The library management menu allows you to create libraries and add, delete or transfer components.
The library management menu also allows you to quickly visualize all components of a library.

11.1.2 - Management Menus
Two library management menus are available.
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* ViewLib. Allows you to visualize components giving quick access to the components. ViewLib is

available via the icon lclf] .

[

 LibEdit. Allows you to manage all components and libraries. LibEdit is available via the icon =

11.2 - Components overview
A component inside its library is composed of
* Its graphical design (lines, circles, text fields).

* Pins which must respect the usual graphic standards (regular pin, clock pin, inverted pin, or low
level active) that describe electrical properties used by the ERC tool.

* Text fields such as references, values, corresponding module names for PCB design, etc.

A componet can have an alias, i.e. several names (thus a 7400 can also be called 74LS00, 74HCO0,
7437 hence all these components are identical to the schematic diagram design).

The use of aliases is a very interesting method of creating complete but compact and rappresents a way
to quickly built libraries.

Designing a component means

* Defining general properties: define multi-parts with possible double representations known as
Morgan rappresentation or converted representation.

* Designing it using lines, rectangles, circles, polygons and texts.

* Adding pins. Carefully defining its graphical elements, its name, the number of pins and their
electrical properties (input, output, 3 states, power port, etc.).

* Adding an alias if other components have the same design and pinout or removing one if the
component has been created from an other component.

* Adding possible fields (the name of the module is used by the PCB design software) and/or
defining their visibility.

* Documenting the component with text and www links to data-sheets, etc.
* Saving it in the desired library.

11.3 - Load a component for editing

[

Click on the icon —Z__ to open the component editing Libedit. Libedit looks as shown below.
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3 Editeur, de Composants: F:\kicad\sharellibrary\74xx. lib

EEX

Fichiers Editer Affichage Placer Préférences  Aide
o | ‘ﬂ@- piEs )L [ T # & QR ’59 [ compasant A || 7aus00 v|8!
= *
oy T
!
&
X
s
< | ¥
Part Alias Unite araphigue Type Description Mots cle Documentation
F4L500 Aucun a Mormal Composant Quad nandz TTL nandz
Z1,87723 ® 0,700 % 0,400 dx 0,700 dy 0,400 Pouces
11.3.1 - Libedit - main Toolbar
‘[E Dj j_l Eﬁ ﬂ B r;} T gl / [:U T i’ Q Q O [(P\ g HComposantA V||?4UU V|g!

Save current library on hard disc

Current library selection

Delete a component in current library

Create a new component

Load component from current library for editing

Create a new component from the current loaded component.

6| == |8 @

o

r’. Save the current component in current library only in RAM.
The library file on disk is not changed.

Import one component.

Export the current component.

Create a new library file with the current component.

—
b f
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Undo / Redo command

D Edit the component properties.
it

T Edit fields of component: reference, value/name in lib and/or others fileds
ﬁ( Show the representation: Normal or converted (De Morgan)

g Show the associated documentation (if exists)

&

Part selection (for multi part components)

Alias selection (if the current components has aliases)

Composank & b
Pin editing: independant editing for pin shape and position (for multi parts and
7400 & De Morgan representation)
O
k

11.3.2 - Library selection and maintenance

8@
The selection of the current library is possible via the icon 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 the component is
also its field «Value».

Note

* You must load a library in Eeschema, in order to use its content.

* The content of the current library can be saved after modification, by clicking on _E'

* A component can be removed from the library by clicking l

11.3.3 - Select and Save a component

When you edit a component you are not really working on the component in its library, but on its copy in the
local computer memory. Any edit action can therefore be undone easily. Also, a component may come from a
local library, or from an old component.

11.3.3.1 - Selection

The icon E displays the list of the available components that you can select and load.
Note

If a component alias is selected, the main component will be loaded. Eeschema always displays the
name of the component really loaded on the window title.

* The list of component aliases is always loaded with each component, and can thus be edited.
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* When you want to edit one alias, this alias must be selected in the toolbar window :

jl?‘":":I j . The first item of the list is the root component.
Note

Alternatively, the Import command — allows you to load a component which has been previously

saved by the Export command —_.

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

£3
To save in current library, use the update command r' . Remember that the update command only
saves the component in the local memory. By this way, you can make up your mind before you modify
the library.

If one wants to permanently save the component, you have to use the save icon E which will modify
the library file on the local hard disc.

If you want to create a new library for this component, use the NewLib command fi You will be asked
for a new library name.

Note

If you want to be able to find your component, do not forget to add its library to the list of libraries in
Eeschema (see Eeschema configuration).

Finally, one can use the export command — to create a file containing only this component. This file
will be a standard library file which will contains only one component. In fact the NewLib command and
the export command are basically identical, the first is the default option to create a library in the default
library directory, and the second is used to create a library in in the user directory.

11.3.3.3 - Transfer components in another library
You can very easily copy a component from a source library into a destination library using the following
commands

&8

Select the source library with the button =,

* Load the component to be transferred with the button E The component will be displayed.

* Select the destination library with the button E
£3

* Save the current component in the local memory with the button =

» Save the component in the local library (the destination library) with the button E

11.3.3.4 - Cancellation of component editing

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 in memory, you can just
reload it to cancel all changes made to it.

If you have already saved it in the local memory and you have not saved it in the library file in your hard
disc, you can always quit and start again Eeschema to undo all the changes.
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11.4 - Create a library component

11.4.1 - Create a new component

A new component can be created with the NewPart command via the button E You will be asked for
a component name (this name is also the field value for Libedit and it is used as default value for the
field «Value» in the schematic editor), the reference (U, IC, R...), the number of parts per package (for

example a standard component 7400 A is made
representation exists (de Morgan as standard).

of 4 parts per package) and if a converted

If the field reference is left empty, the reference will default to “U”.

All this data can be set later, but it is preferable to set it at the creation of the component.

Component Properties

General Settings

Cormponent narne: I"-.IE'-.-'-.-'_G.C'.TE|
Default reference designator: i
Mumber of parts per package: 1 :

[ create component as power symbal

[ ]Parts in package locked (cannot be swapped)

Global Pin Settings
Fin kext position off set: 40 = mils

Shiowe pin number kexk
Show pin name kext
Pin name inside

[ ]create component with alternate body style (DeMaorgan)

X

[ Ok ] [ Cancel

At the beginning, a component will look like this.
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% Component Library Editor: F:\kicadishareMibrary\74xx.lib

TR BoMYEBO BT & QARE

>

@ WEH o o0 F &

£

< | >

Patt fAlias ik Body Type Description Key words
MEMW GATE 7400 & Mormal Component GQuad nand2 TTL nandz

Z0.7 % 0,030 ¥ 0.150 %-5.800 Y -3.983

11.4.2 - Create a component from an other component

Often, the component that you want to make is similar to one in the KiCad library. In this case it is quite
usual to load and modify an already existing component. These are the steps to do so.

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

Click on the icon @‘ or modify its name (right click on the name and edit the text «Value».
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 model. If the answer is no the new component creation will be
aborted.

Modify the component name.

Edit the new component as you need.

pis

or save to a new library with the button

Save in memory the new component with the button
& or if you want to save this new component in an other existing library select the other library

Rg

via the command _~__ and save the new part.

Save the library file to disk with the file update command via the button @

11.4.3 - Editing main component features
The main features of a component are.

The number of parts per package.
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* The presence of a converted representation.

* The associated documentation.

* The update of various fields.
These features should be carefully inserted during the component creation or, alternatively they come
from the model component. Either way, it is necessary to use the edit command El.
The editing window looks like this.

Properties for 7400 {alias of 74L500) X

Qptions | Description || Alias || Fookprink Filker

General :

As Converk
Show Pin Murn
Show Pin Mame
Pin Mame Inside

Murmber of Lnits; Skenw
4 — 30

4

[CJrawer symbuol
[C]Parts are locked

[ Ok ] [ Cancel ]

The important options that define the general properties are 1) the number of units to define the number
of parts per package, 2) whether the component has a double representation.

It is very important that these two parameters are correctly set because when pins are edited or created
the corresponding pins of all parts will be published or created together.

If you increase the number of parts after pin creation/editing, there will be additional work introduced by
this increase. Nevertheless, it is possible to modify these parameters at any time.

Graphic options.
¢ Show Pin Num
¢ Show Pin Name

defines the visibility of the pin number and pin name text. This text will be visible if the corresponding
options are active.

The option “Pin Inside” defines the pin name position; this text will be displayed inside the component
outline if the option is active). In this case the Pin Name Skew parameter defines the shift of the text
towards the interior. A value from 30 to 40 (in 1/1000 inch) is reasonable.

The example below shows the same component, with the Pin Inside option unchecked. Notice the
position of the names and pin numbers.
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11.4.4 - Multi-part components

During the editing of component elements, and if the component has multiple parts or representations,
you will have to select the different parts or representations of this component.

o

or on the icon

For the representation selection click on the icon

For the part selection.

ponent Library Editor: F:\kicad\shareMibrary\d4xx. lib

@ DoNMEARG G0 BT € QG 3T

veclp

« @@ & LU0 &

o

)
|
)
}

11.5 - Component design

The vertical toolbar on the right-hand side allows you to place all elements of a component.
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X

To draw a component, you can use the following graphic
elements:

Lines (and polygons, simple or filled).
Rectangles

Circles

Arcs of circle.

Texts (others that fields and texts of pins).

Pins and text fields (value, reference) are treated differently,
because they are not pure graphic elements.

11.5.1 - Graphic elements membership options

Each graphic element can be defined as ordinary or specific, either to a type of representation (Normal
or converted) or to the different parts of a component.

The options menu is accessible by the right click on the concerned element. Here you can see an

example of a line.

A -
=z

-%; Mowve Line (M)
&= Line Options
= Delete Line (Delete)

@l Cenker
@“‘l Zoarm in

@l Zoarn ouk
Zoarm auko

G‘l Zoom select L
Fo pedraw view

M Close
1

or by a double-click on this element you can get the following menu.
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Polyl igne Drawing Properties g|

General

Width: 0.000 LT
Sharing

Shared by all parts in component
[ ]shared by all body stvles (DeMargan)

Fill Style
%) Do mat Fill
" Fill Foreground
i Fill background

I Ok I [ Cancel

The typical options of a graphic element are.

* Shared by all parts in component checked, because generally the different parts of a component
have the same graphic representation, and it is thus enough to draw one part only.

* Shared by all body styles (DeMorgan) unchecked, because a double representation is
introduced, to have a different graphic representation with each kind of representation.

It will then be necessary to draw each graphical representation.

For elements of the type “polygon” (lines successively traced) the Fill background or Fill foreground
option allow you to generate a filled polygon.

However, you can thus treat the case (fortunately rare) multi-parts components, designed with different
graphic types, by uncheck Shared by all parts in component.

Each part will then have to be drawn, and if the option “Specific to the representations” is checked, for
each part it will be necessary to draw the two representations.

Finally it can be interesting to check the option Shared by all body styles (DeMorgan) for components
drawn with the modern IEEE standard, since the graphics essentials are identical in the normal and
converted representations.

11.5.2 - Geometrical graphic elements
Their design is possible using the following tools.

* Lines and polygons, simple or filled if the option is checked.

* Rectangles defined by a diagonal.

* Circles defined by the center and radius.

. ?é%sddefined by the starting and ending point of the arc and its center. An arc goes from 0 deg to
eg.

11.5.3 - Graphical elements of text type

The icon 5‘ allows for the creation of text. The text is always readable, even if the component is mirrored.

11.6 - Pin creation and editing

ol

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

11.6.1 - Pins overview

A pin is defined by its form (length, graphic aspect), its name and its “number” which is not always a
number. PGA socket pins are defined by a letter and a number, like A12 or AB45. In EEschema, the “pin
number” is defined by a set of 4 letters or numbers.

For the ERC tool to work, the “electric” type (input, output, 3states...) must also be defined. If this type is
not well defined, ERC check will be inefficient.

Important Note
* Avoid spaces in pin names and pin numbers.
* Apin name with an inverted signal begins with the symbol “~”.
» If the pin name is reduced to this 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 or numbers. 1,2,..9999 are valid numbers, but also A1,
B3... (standard PGA notation) or Anod, Gnd, Wine, etc.

11.6.2 - Multi-part components - double representation

Let us recall that, particularly for logic gates, a symbol can have two representations (representation
known as “De Morgan” and that an IC can include several parts (e.g. several NOR gates).

For certain ICs, you may want several different graphic elements and pins.
For example a relay can be represented with different elements.
*  Coil
* Switch contact 1
*  Switch contact 2
The management of the multi-part ICs, and the components with double representation is flexible.
Indeed, a pin can be.
*  Common or specific to different parts.
* Common run to both representation or specific to each representation.

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

When a pin is common you just have to draw it once (e.g. in the case of power pins)
It is also the case of the design which is almost always identical for every part but differs between the
normal and the converted representation.

11.6.3 - Pins - basic option

Components with multiple parts and/or representations are particularly problematic for pin creation and
editing. Insofar as the majority of the pins are specific to each part (because their pin number is specific
to each part) and to each representation (because their form is specific to each representation), the
creation and the editing of pins would thus be likely to be long and tiresome.

Eeschema allows the simultaneous handling of pins.

By default, for the multi-part components and/or double representations, these modifications are made
for all pins corresponding to parts and representations when you create, edit (except for forms, and
numbers) delete or move a pin (e.g. for all the pins placed at the same co-ordinate).

* For the design, the modifications made for the current representation, are for all parts.

* The pin numbers are modified for the current part, for the 2 representations.
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* Names are modified independently.
This dependency was established to allow fast modifications in most of the cases.

This dependency in the modifications can be disabled in the Options Menu, allowing you to create
components with parts and representations of completely independent characteristics.

This dependence option is managed by the tool.

O

* Ifthe button @™ s not activated (not highlighted) the edit will apply to all parts and to all
representations. This is the standard option.

O

* Ifthe button @™ s activated (highlighted) the edit will apply only to the current part and in the current
representation (i.e. on what you see on the screen). This option is rarely used.

11.6.4 - Pins - defining characteristics
The pin properties window allows you to edit all characteristics of a pin.

Pin Properties E|
Pin name: ~ Mame kext size:  |0.060 inches
Pin number: 1 Mumber bext size: |0,060 inches
Crignkation: Right w | Length 0,300 inches
Electrical type: | Input w
Graphic Style: | Line w

Sharing : |
[ shared by all parts in component
[]shared by all body skvles {Defdorgan) O
Schermatic Properties
Yisible
[ 04 ] [ Cancel ]

This menu pops up automatically as you create a pin, or while you double-click on an existing pin.
Via this menu you can define or modify.

* The name and name size of a pin.

* The number and size of a pin number.

* Pin length.

* Electrical type and design.

* Its membership. Common to normal and "Morgan" representation.

* Invisible pin. Used for power pins.
Also remember that

* Apin name begins with a “~” for inverted signals.
* If the name is reduced to a character only, the pin is regarded as without name.

* The pin number consists of 1 to 4 characters (letters or digits).
- 1,2..9999 are valid numbers, but also A1, B3... (standard notation PGA) or Anod, Gnd, V.in,
etc.
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11.6.5 - Pins shapes
You can see on the figure below different pin shapes.

Graphic Skyle: W
sharing b- Irverted
Clack.
[ ]shared by ‘1— o
[sharedb db— Irverted clock @_
are
¥ = Input low

Schematic Pro - Clock low

visitle P— Output low
b Faling edge clock

*— MonLogic

The choice of the form has a purely graphic influence, and does not have any influence on the ERC
checks or any netlist function.

11.6.6 - Pins - electric types

The choice of the type is important, for the ERC tool. The choice is commonplace for input and output
pins of IC's.

The BiDi type indicates bidirectional pins commutable between input and output
(microprocessors data bus for example).

The type 3 states is the usual 3 states output.
The passive type is used for passive component pins, resistors, connectors, etc.
The unspec type (unspecified) can be used when ERC. check doesn't matter.

The power in type is to be used for the components power pins. In particular if the pin is a power
in port, and is declared as "Invisible", it is not displayed in schematic diagram, and it is
automatically connected to the other pins of the same type and same name ( Invisible Power In
Pin).

Power out is for regulator outputs.
You can use open emitter and open collector types too.

11.6.7 - Pins - global modifications

You can modify the length of all the pins, or the text sizes (name, part number), using the Global
command of the pop up menu to set one of these three parameters.

I S Bt
*Move Fin M ‘

7 Edit Pin E

UPA
7 'Fb,Rntate Fin R . _ S
4 o peletepin Dl 7 L|_| q n () .

Glabal 4 2& Pin Size bo Others
A
O Pin Name Size ko Others
Center F4 %
1
) °T’ Pin Mum Size ko Others
@\ Zoorm in F1

@ Fonrn ok F?
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Click on the parameter you want to modify and type the new value which will then apply to all component
pins for the current representation.

11.6.8 - Pins - multi-part components and double representations
Various parts or representation (such as the 7400, 7402, etc.) can need a complementary edition.

This complementary work will be limited if the following precautions are taken.

* General option edit pin part per part @ must remain unchecked.

* The power pins will be created with the attribute common unit and common convert active (they can
be also invisible (No Draw) ).

The correct setup is as follows.
When other pins have been created, they have been created for each part and each representation.

Pin Properties E|
Marmne: b Mame kext size: 0,060 inches
Mumber: 1 Mumber text size: |0.060 inches
Orientation: | Right W Length: 0.300 inches
Electical tvpe: | Input W
Skyle: Line b

[ ]Add to all parts in package
[ ]add to all alternate body styles (DeMaorgan)
Yisible

K, ] [ Cancel

For example the output pin of part A of a 7400 will have been created by Eeschema in 8 specimens: 2
per part (there are 4 parts A, B, C, D and for each part, the normal representation, and the converted
representation known as of Morgan.)

However it will have at the beginning correctly created the part A in its normal representation. It will thus
be necessary for each part

* To select the converted representation, and to edit the form and the length of each pin.

* For the other parts, to edit the pin numbers.

11.7 - Field editing

For the already existing fields, you can use the fast editing commands via right-click.
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T

iil"‘,—-_?'
Move Field
F

eld Rotate
Field Edit

i @, Zoom Select 4
ﬁ | 3, Auto
: | & Redraw

I S Grid Select »

ert B Cancel

For a more complete editing or empty fields, it is necessary to call the editing fields window

Its dialog window will look like this.

Fields Properties =10 =]
—Fields
Cptions
Horiz. Juskify Werk Justify
Waleur 74L500 ¢ Align left " align bottom
Module : * Align center + align center
Docurmnentation
Fieldi £ Align right " Align top
Fieldz
Field3
Field4 — Wisibility:
FieldS Skyle:
:::z:g? i+ Marmal
Fielda ¥ show " Ikalic
[ Rotate " Bold
" Bold Italic

Field Mame
IRéFérence

Field alue
fu

Add Field |

Size ("1
||:|.nsn

Delete Field |

Pos % (" Pos ¥ ("
[Mowe g | ID.DDD I-D.DSD

84 | Cancel |

The folder reference is selected here. Fields are text sections associated to the component, not to be
confused with the text belonging to the graphic representation of this component.

These fields are always available and are.
* Value.
* Reference.

* Name of the associated module (footprint for the PCB).
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* link to a documentation file (mainly intended to be used in schematics).
* Template fields defined in the schematic editor (for comments).

The value and reference fields are defined during the component creation, and can be modified here. It
can possibly be useful to edit the name field of the associated module to directly generate netlists (for
the PCB software) including the module (footprint) name.

The name field of the associated diagram is of particular use for some other electronic CAD software.
For the library, the edition of the value and the reference fields allows the definition of their size and
position.

Important remarks.

* Modifying the text of the value field equals to create a new component starting from an old one
used as a model. In fact this new component has the name contained in the value field when you
save it in the library.

* To edit aninvisible field (i.e. empty, because even if the field has the Invisible attribute, it is
displayed in LibEdit) you will have to use the general edition window above.
11.8 - Create power port symbols

The power port symbols are created just like usual components. It may be useful to gather them in a
dedicated library such as Power.lib. They consist of a graphical symbol (the desired form) and in a pin of
the type “Power Invisible”. Power port symbols will thus be handled like any other component in the
schematic capture software. Some precautions are essential.

Here we can see a power + 5V symbol.

% Libedit: F: /kicad/library /power.lib - O] x|
Q28| SRR & & alalslal =] m FBe
| o2
o e
| o
Voo 3
2l
(i
. OsPwr B
]

_____________________ ﬁ
> S

| -

. [ _'I_|
|Part: VCC Uni|Z 1 ¥ 0.0000 Y -0.0500 3 0.0000 y -0.0500 Inch | Yy

The symbol is created following these steps.

* Apin “Invisible Power” named + 5V (important because this name will establish connection to the
net + 5V), of pin number 1 (humber of no importance) and null length.

* The shape is of the type “Line”, and obviously the type is “Power” and the attribute is “Invisible”.

* As graphics, a small circle and a segment from the pin to the circle is drawn.
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* The anchor of the symbol is on the pin.

* The value is + 5V like the pin name, to display the value of this symbol (the pin being invisible by
default, its name does not appear ).

* The reference is # + 5V (thus displayed # + 5V) like the pin name. The reference text has no
importance except the first character which must be “#”. By convention, every component which
reference starts with this symbol will appear neither in the components list nor in the netlist.
Moreover, in option of symbol, the reference is declared invisible.

The creation of a new power port symbol is easy and fast if you use another symbol as model.
You just need to

* Load the model.
* Edit the pin name which takes the name of new power port.
* Edit the field Value (same name as the pin, if you want to display the power port value).

* Save the new component.
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12 - LibEdit — Complements

Table of Contents
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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

* Aline of comment.
* Aline 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:
lusr/local/kicad/share/library/doc
lusr/share/kicad/library/doc
lusr/local/share/kicad/library/doc

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 relatively 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.
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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 74LS00 can have aliases such as
74000, 74HCO00, 74HCTO0O...).

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.

¥4 Component Library Editor: F:\kicad\share\librany\74x. lib

File Edit View Place Preferences Help
rﬁ j ﬁ ﬂ B rE:E [ g E,],-l T i’ @\ @\ G [(P\ 6 |PartA v" v|
&) of
=l . o 0
-~ G)
a O o )
o > _ 3 _ 4
& =z
L ;(
< >
Part Alias Unit Body Type Description Key words Datashest
F4L300 Mone A Tormal Component Quad nandz TTL nandz
71,9708  %0,250 ¥ -0,250 dix 0,250 dy -0,250 Inches
The anchor can be repositioned by selecting the icon 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.

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

Options Descriptiun| Alias |Fu:u:utprint Filker

Alias List:

745357
7400
FAHCTOO
FAHCO0

Delete

Delete All

| ok

H Cancel l

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 l

There are four special fields (texts attached to the component), and configurable user fields

Fields Properties E]@
Fields
Dpkions
I Wa,..
. S S Horiz, Justify Werk, Justify
Reference
Walue 74L500 ) Align l=ft () align botkarn
E':"itp"hi”t : (=) Align center (=) align center
akashes
) Align right () align top
wisibiliby
Skyle:
(#) Mormal
Show ) Ttalic
[[Irotate () Bold
() Bold Italic
Figld Mame
Field walue
u |
Aidd Field |
Size (")
Delete Field |':|’E|E'D |
Pos % (") Pos ¥ (")
Marve Up ||:|,cu:|0 | |-n,n5c| |
[ Ok ] [ Cancel ]
Special fields
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* 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. Itis a reserved field, not used at the time of writing.

12.5 - Component documentation

To edit documentation information, it is necessary to call the main editing window of the component via

the icon % and to select the document folder.

Properties for 741500 @

Cpkions | Description | Alias | Fookprink Filker

Descripkion:
Quad nandz

Keywaords:
TTL nandz

DocFileManme:

Copy Dac ] [ Browse DocFiles

[ Ok, ]l Cancel I

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 741500 E]

Options | Description | Alias |F'I'tl3fiﬂt Fi|tEf|

Fookprinks

14DIP300%
S04

Delete

Delete Al

[

2K

] [ Cancel

|

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
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Iﬂlﬁlilil_l_l_l ==

iTsl
c1
CZ
C3
c4q
c5
Ca
1
Dz
JF1
F1l
Rl
RZ
R3
R4
RS
ER1
T1
2
3
s
s
L=
X1

BUSPC
47uF
47pF
27pF
47uF
47uF
47uF

LED

LED
COMNM_SX2
DEZSFEMELLE
100K

1K

10K

330

330

Sx1K
74LI245
74LS655
74LS541
628128
EP&00

4003 APG120
SMHz

EU3_PC
CFPA&

c1

c1

CP6&

CP&

CFPA&

LEDWV
LEDWV

bin _array Sxi
DEZSFC
R3

R3

R3

R3

R3
r_packs
20dip300
20dip300
20dip300
F2dipa00
24dip300
PGR120
HC-15UH

m -1 mon ok W M

Rl
R3
R4
RS
E&
R7
3MO0603
3MOS505

With filtering

| |antprints (filterad): 8 v
ﬂlﬁl sl2| =l i _I L E
TSl BUIPC BUS_FC 1 1pin -
C1 47ufF CP& 2 ZPIN_6rmen
CZ 47pF c1 3 3M-N7ESO
C3 47pF c1 4 3FPIN_6rmen
C4 47 uF CFG 5 6DIP-ELL3O00
C5 47 uF CFG &6 6DIFP300
Ca 47 uF CFa 7 SGDIP-ELL30OO0
D1 LED LEDV g Sdip300
Dz LED LEDV 9 BDIFPCH3
JFP1 COMNN_ 822 bin array Sxi 10 10DIP-ELL3O0OO0
F1 DEZSFEMELLE DEZSFC 11 10DIFP300
Rl 100K R3 12 14DIP-ELL300
RZ 1K R3 13 14dip300 . . .
B3 10K R3 14 1eDIP-ELL300 anhOUtﬂHe”ng
R4 330 R3 15 l1ledip300
R5S 330 R3 16 1SDIP-ELL300
EER1 Sx1K r_pack3d 17 15dip300
T1 TAL3Z45 Z20dip300 15 Z0DIF-ELL300
Tz TAL3 655 Z20dip300 19 Z0dip300
T3 T4L3541 Z0dip300 Z0 EZ0TEX-ELL300
15 GZ51E5 JEZdipe00 £1 Z0TEX300
s EFc0O0 Z4dip300 Z& Z2ZDIP-ELL30OO0
s 4003 AFPG120 PGAR1Z0 Z3 2ZDIP-ELL4OO0
X1 SMH= HC-18UH 24 2Zdip3o0
25 2Zdip400 il
| | »

Footprints (A1) 356

v
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12.6 - Symbol library

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.

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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13 - Viewlib

Table of Contents
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13.1 - Introduction

Viewlib allows you to quickly examine the content of libraries. Viewlib is called by the tool m or by the
“place component” tool available from the right-hand side toolbar.

component selection (810 items loaded): E|

oK |

Mare: [
Pl |

History list: [ Search by Keyword ]

MPH [ Cancel ]

[ List &l |

[ Select by Browser ]

NN NN
g

IMRYTmeT

W D
H LS

Fr
==l

5
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13.2 - Viewlib - main screen

5® Library Browser [no library selected]

) g5 |40 @ @ o @R

T
adc-dac

atrmel
audio
crmos400a0
conn
contrib
CYpress
device
digital-audio
display
dsp

inkel
interface
lirear
TAEMIaFY
mictochip

motorola
opko
philips
potEr
requl
siliconi
special
Ferv as

analog_switches

microcontrollers

Ea

(£

| £

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.

E# Library Browser [F:\kicad\share\Mibraryh74oc. lib]

Yadad

@ @ @ [quarm

=1ES

| | 17400 - =

— [ | | 7402 = . -
analog_switches 74469 ‘&’ Co e
atmel 74AHC 1G04 S o
audio T4AHC1G14 L3 -
cmos<000 T4CETLYIE61 '
Conn F4HCO0 .
contrib -
CYpress F4HCO4 o
device T4HC 14 .
digital-audio THHC245 -
display F4HCS95 o
dsp T4HCT4 .
inkel FAHCEE C
interface F4HCTON =
linear TAHCTOZ .
MEmory FAHCTOG e
rnicrachip FAHCTS41_P'WR .
microcontrollers T4HCTS74_PWR o
mokorola F4LS00 e
opto 741501 .
philips 74L502 Ce
power ||| F4Ls03 e
requl 74504 o
siliconi 74505 3
special 74306 ‘ =
bevas ¥ L 74 snam nl N E ¥
Part alias Descripkion key wards
F4L50Z T4HCOZ Cuad Maor2 HCMOS Mor?
Z5.21186 % -0.750 Y -0.800 dx -0.750 dv -0.800

13.3 - Viewlib top toolbar

The top tool bar in Viewlib is shown below.

Page 102



PUagdidea e

b Ry
Camposant & Enr

or, when called by the place component dialog frame from Eeschema it appears as below.

M0 @ Qo

. Campasant & | FST;‘F

The available commands are.

87

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

Fw
=
[

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

Al

'C\v.—

Display previous component.

Display next component.

Q Qo Q

Zoom tools.

o T

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

Compasant &

Selection of the part (if multi-part component).

uj.\-
FDF

If it exist, display the associated documents.

Exists only when called by the place component dialog frame from
Eeschema.

Close Viewlib and place the selected component in Eeschema.
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14 - Customize the netlist file and the BOM file
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14.1 - Intermediate netlist
BOM files and netlist files can be converted from an Intermediate netlist file created by Eeschema.

This file uses an XML syntax and is called intermediate netlist. The intermediate netlist includes a large
amount of data about your board and because of this, it can be used to create BOM or others reports,
not just a netlist.

Depending on the output (BOM or netlist), only some of sections in this Intermediate Netlist will be used.
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14.1.1 - Schematic sample

e

PWE_FLAG

YOO E‘ _|_
C)i i
:| b 2 SIG_OUT U1A
= n_OB CLOCK_IN 1 2
S 4
T4LS04
Ci
CP

PWR_FLAG

14.1.2 - The Intermediate Netlist file sample

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

~T
U2A
g5 SIG_OUT
%)
pCp
5 gnb
© A0
ThLS 74
—

<?xml version="1.0" encoding="utf-8"?>
<export version="D">
<design>

<date>29/08/2010 20:35:21</date>

</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="U1l">
<value>74LS04</value>
<libsource 1lib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>

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

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

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

<libsource lib="device" part="R"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E208A</tstamp>

<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>

<source>F:\kicad aux\netlist test\netlist test.sch</source>
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</comp>
</components>
<libparts>
<libpart lib="device" part="C">
<description>Condensateur non polarise</description>
<footprints>
<fp>SM*</fp>
<fp>C?</fp>
<fp>Cl-1</fp>
</footprints>
<fields>
<field name="Reference">C</field>
<field name="Value">C</field>
</fields>
<pins>
<pin num="1" name="~" type="passive"/>
<pin num="2" name="~" type="passive"/>
</pins>
</libpart>
<libpart lib="device" part="R">
<description>Resistance</description>
<footprints>
<fp>R?</fp>
<fp>SM0603</fp>
<fp>SM0805</fp>
<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="P1l" 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 1lib="74xx" part="74LS04">
<description>Hex Inverseur</description>
<fields>
<field name="Reference">U</field>
<field name="Value">74LS04</field>
</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 1lib="74xx" part="74LS74">
<description>Dual D FlipFlop, Set &amp; Reset</description>
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<docs>74xx/74hc_hct74.pdf</docs>
<fields>
<field name="Reference">U</field>
<field name="Value">74LS74</field>
</fields>
<pins>
<pin num="1" name="Cd" type="input"/>
<pin num="2" name="D" type="input"/>
<pin num="3" name="Cp" type="input"/>
<pin num="4" name="Sd" type="input"/>
<pin num="5" name="Q" type="output"/>
<pin num="6" name="~Q" type="output"/>
<pin num="7" name="GND" type="power in"/>
<pin num="8" name="~Q" type="output"/>
<pin num="9" name="Q" type="output"/>
<pin num="10" name="Sd" type="input"/>
<pin num="11" name="Cp" type="input"/>
<pin num="12" name="D" type="input"/>
<pin num="13" name="Cd" type="input"/>
<pin num="14" name="VCC" type="power in"/>
</pins>
</libpart>
</libparts>
<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>
<library logical="74xx">
<uri>F:\kicad\share\library\74xx.lib</uri>
</library>
</libraries>
<nets>
<net code="1" name="GND">
<node ref="Ul" pin="7"/>
<node ref="C1l" 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="C1l" pin="1"/>
<node ref="Ul" pin="1"/>
<node ref="P1" pin="3"/>
</net>
</nets>
</export>
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14.2 - Conversion to a new netlist format

By applying a filter to the Intermediate netlist file you can generate netlist files as well as BOM files of
others formats. Because this conversion is a text to text transformation, this filter can be easily written
using Python or XSLT.

XSLT itself is a an XML language very suitable for XML transformations. When using XSLT the Xsltproc
program can be used to read the XML input file, applies a style-sheet, called filter and save the results in
an output file. To use Xsltproc the used will need to create a style-sheet file using XSLT conventions.
The full conversion process is handle by Eeschema and it is transparent.

14.3 - XSLT approach

The document that describes XSL Transformations (XSLT) is available here:
http://www.w3.0rg/TR/xslt

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

* The footprint list.
* The Nets list: grouping pads references by nets.

Hereafter you can find a style-sheet sample to convert the Intermediate Netlist file to a Pads-Pcb netlist
format.

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

<!--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 -->
<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>

Page 108



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

<!-- for each node -->
<xsl:template match="node">
<xsl:text> </xsl:text>
<xsl:value-of select="Q@ref"/>
<xsl:text>.</xsl:text>
<xsl:value-of select="@pin"/>
<xsl:text>&nl;</xsl:text>
</xsl:template>

</xsl:stylesheet>

Hereafter you can find the output file after running xsltproc.

* PADS- PCB*
* PART*

P1 unknown
U2 unknown
Ul unknown
C1 unknown
R1 unknown

*NEI'*

*SI GNAL* GND
uL. 7

Cl.2

.7

P1. 4

*SI GNAL* VCC
RL. 1

Ul. 14

w2. 4

w. 1

w2. 14

P1.1

*SI GNAL* N4
ul. 2

w2. 3

*SI GNAL* /SI G OUT
P1.2

2.5

2. 2

*SI GNAL* / CLOCK_| N
RL. 2

cl.1

ul. 1

P1.3

* END*

The command line to make this conversion is:
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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 comprises of two sections.
* The footprint list.
* The Nets list: grouping pads references by nets.
Here you can find the style-sheet file to make the conversion.

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

<!--XSIL style sheet to EESCHEMA Generic Netlist Format to CADSTAR netlist format
Copyright (C) 2010, Jean-Pierre Charras.
Copyright (C) 2010, SoftPLC Corporation.
GPL vZ2.

<!DOCTYPE xsl:stylesheet [
<!ENTITY nl "&#xd;&#xa;"> <!--new line CR, LF -->
7>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rqg/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 1ist of nets and
connections —-->

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

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

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

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

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

<xsl:1f test="count (node)>1">
<xsl:variable name="netname'>
<xsl:text>"</xsl:text>
<xsl:choose>
<xsl:when test = "@name != '"'" ">
<xsl:value-of select="@name"/>
</xsl:when>
<xsl:otherwise>
<xsl:text>N-</xsl:text>
<xsl:value-of select="@code"/>
</xsl:otherwise>
</xsl:choose>
<xsl:text>"&nl;</xsl:text>
</xsl:variable>
<xsl:apply-templates select="node" mode="first"/>
<xsl:value-of select="Snetname"/>
<xsl:apply-templates select="node" mode="others"/>
</xsl:if>
</xsl:template>

<!-- for each node -->

<xsl:template match="node" mode="first'">
<xsl:1f 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>
<xsl:when test='position()=2">
<xsl:text>.TER </xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:text> </xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:1f test="position()>1">
<xsl:value-of select="@ref"/>
<xsl:text>.</xsl:text>
<xsl:value-of select="@pin"/>
<xsl:text>&nl;</xsl:text>
</xsl:if>
</xsl:template>

</xsl:stylesheet>

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

And finally, hereafter you can find the 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 "741874"

.ADD COM Ul "74LS04"
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.ADD COM C1 "CP"
.ADD COM R1 "R"

.ADD TER Ul.7 "GND"

.TER cl.2
u2.7
Pl.4
.ADD_TER R1.1 "vCC"
.TER Ul.14
U2.4
U2.1
U2.14
Pl.1
.ADD_TER Ul.2 "N-4"
.TER U2.3
.ADD TER P1.2 "/SIG OUT"
.TER U2.5
U2.2
.ADD_TER R1.2 "/CLOCK IN"
.TER cl.1
Ul.1l
P1.3
.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 you can find the style-sheet file to make the conversion.

<?xml version="1.0" encoding="I1SO-8859-1"?>

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

How to use:

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

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

>

<xsl:stylesheet version="1.0" xmins:xsl="http://www.w3.0org/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 -->
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<!-- end of file -->
<xsl:text>)&nl; *&nl;</xsl:text>
</xsl:template>

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

<J--
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 $noname Ul 74LS125
... pin list ...
)
and calls "create_pin_list" template to build the pin list
>
<xsl:template match="comp">
<xsl:text> ( </xsl:text>
<xsl:choose>
<xsl:when test = "tstamp !="">
<xsl:apply-templates select="tstamp"/>
</xsl:when>
<xsl:otherwise>
<xsl:text>00000000</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "footprint I=""">
<xsl:apply-templates select="footprint"/>
</xsl:when>
<xsl:otherwise>
<xsl:text>3$noname</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text> </xsl:text>
<xsl:value-of select="(@ref"/>
<xsl:text> </xsl:text>
<xsl:choose>
<xsl:when test = "value I="">
<xsl:apply-templates select="value"/>
</xsl:when>
<xsl:otherwise>
<xsl:text>"~"</xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:text>&nl;</xsl:text>
<xsl:call-template name="Search_pin_list" >
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<xsl:with-param name="cmplib_id" select="Iibsource/@part"/>
<xsl:with-param name="cmp_ref" select="(@ref"/>
</xsl:call-template>
<xsl:text> )&nl;</xsl:text>
</xsl:template>

</--
This template search for a given lib component description in list
lib 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:
"emplib_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 = $cmplib_id ">
<xsl:apply-templates name="build _pin_list" select="pins/pin">
<xsl:with-param name="cmp_ref" select="$cmp_ref"/>
</xsl:apply-templates>
</xsl:if>
</xsl:for-each>
</xsl:template>

</--
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
(1VCC)
(2GND)
->
<xsl:template name="build_pin_list" match="pin">

!

<xsl:param name="cmp_ref" select="0" />

<!-- 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="(@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="$cmp_ref"/>
<xsl:with-param name="pin_cnt_in_net" select="3pinCnt"/>
<xsl:with-param name="pin_num"> <xsl:value-of select="8pinNum'"/>
</xsl:with-param>
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</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" />

<xsl:if test = "@ref = 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 = "8pin_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="../@name"/>
</xsl:when>
<xsl:otherwise>
<xsl:text>3N-0</xsl:text><xsl:value-of select="../@code"/>
</xsl:otherwise>
</xsl:choose>
</xsl:if>
<xsl:if test = "8pin_cnt in_net &It;2">
<xsl:text>?</xsl:text>
</xsl:if>
</xsl:if>
</xsl:if>

</xsl:template>

</xsl:stylesheet>

And finally, hereafter you can find the output file.

‘( { EESchema Netlist Version 1.1 29/08/2010 21:07:51
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eeschema (2010-08-28 BZR 2458)-unstable}
( 4C6E2141 Snoname P1 CONN 4
(1 vCC )
( 2 /SIG OUT )
( 3 /CLOCK IN )
(4 GND )
)
( 4C6E20BA S$noname U2 74LS74
1 VCC )
2 /SIG_OUT )
3 N-04 )
4 VCC )
5 /SIG _OUT )
6 ? )
7 GND )
14 vVCC )

~ e~ o~~~ o~~~

)

( 4C6E20A6 Snoname Ul 74LS04
( 1 /CLOCK IN )
( 2 N-04 )
(7 GND )

( 14 VCC )

)

( 4C6E2094 S$noname Cl1 CP
( 1 /CLOCK IN )
(2 GND )

)

( 4C6E208A S$noname R1 R
( 1 VCC )
( 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 via the Add Plugin option.

N x|

rl Bpice I FadsPeh  AddPlugin |

Ok |

se Plugin

ancel

Hereafter you can find what the plug-in PadsPcb setup window looks like.
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B Metliste & &

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

Options : Netliste
Format par défaut Supprimer
@ cancel
Commande netliste:
[xsltproc -0 %0 |usrflocal/kicadjbin/plugins/netlist_form_pads-pch xs| %l ]
Titre:
PADS-PCE

Because the intermediate netlist file contains all information about components, a BOM can be extracted
from it. Here is the plug-in setup window to create a customized Bill Of Material (BOM) file.

Metliste §|

Pcbrew | OreadPCBZ | CadStar || Spice || Pads-Pch | BOM | 4

Cples: Metliste
| [ ]Farmat par défaut

Commande netliste:
wslbproc -0 "¥e0" "Fiikicadibintploginsibarn, xsl* 91"

Tikre:
BOM

14.3.4.2 - Needed parameters
The Eeschema plug-in interface use accounts for the following steps.

* The title: for instance, the name of the netlist format.
* 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 xsltproc.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.

f:/kicad/bin/xsltproc.exe -0 %0 f./kicad/bin/plugins/netlist_form_pads-pch.xsl %l
Under Linux the command becomes as following.

xsltproc -0 %O /usr/local/kicad/bin/plugins/netlist_form_pads-pcb.xsl %l
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Where netlist form_pads-pcb.xsl is the style-sheet that you are applying. Do not forget the double
quotation around the file names if they contain spaces.

14.3.4.4 - Command line format
The command line format for xsltproc is the following:

<path of xsltproc> xsltproc <xsltproc parameters>

The supported formatting parameters are.
*  %B => base filename and path of selected output file, minus path and extension.
* %l => complete filename and path of the temporary input file.
* %O => complete filename and path of the user chosen output file.

%I will be replaced by the actual intermediate file name

%O will be replaced by the actual output file name, the final netlist file. A possible command line could
be:

under Windows.
f:/kicad/bin/xslitproc.exe -0 %O f:/kicad/bin/plugins/netlist_form_pads-pcb.xsl %l

under Linux.
xsltproc -0 %0 /usr/local/kicad/bin/plugins/netlist_form_pads-pcb.xsl %l

Assuming xsltproc is installed on your PC under Windows and all files located in kicad/bin.

14.4 - Intermediate Netlist structure

This sample gives an idea of the netlist file format.

<?xml version="1.0" encoding="utf-8"?>
<export version="D">
<design>
<source>F:\kicad aux\netlist test\netlist test.sch</source>
<date>29/08/2010 21:07:51</date>
<tool>eeschema (2010-08-28 BZR 2458)-unstable</tool>
</design>
<components>
<comp ref="P1">
<value>CONN_4</value>
<libsource lib="conn" part="CONN 4"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2141</tstamp>
</comp>
<comp ref="U2">
<value>74LS74</value>
<libsource 1lib="74xx" part="74LS74"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20BA</tstamp>
</comp>
<comp ref="U1l">
<value>74LS04</value>
<libsource 1lib="74xx" part="74LS04"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E20A6</tstamp>

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

<libsource lib="device" part="CP"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E2094</tstamp>
<comp ref="R1">
<value>R</value>
<libsource lib="device" part="R"/>
<sheetpath names="/" tstamps="/"/>
<tstamp>4C6E208A</tstamp>
</comp>
</components>
<libparts/>
<libraries/>
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<nets>

<net code="1" name="GND">
<node ref="Ul" pin="7"/>
<node ref="C1l" 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="C1l" pin="1"/>
<node ref="Ul" pin="1"/>
<node ref="P1" pin="3"/>
</net>
</nets>
</export>

14.4.1 - General netlist file structure
The intermediate Netlist accounts for five sections.

* The header section.

* The component section.
* Thelib parts section.

* The libraries section.

* The nets section.

The file content has the delimiter <export>

<export version="D">

</export>

14.4.2 - 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.

Page 119




14.4.3 - 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:

<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.

14.4.3.1 - 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

14.4.4 - 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>
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<field name="Reference">C</field>
<field name="Valeur">CP</field>
</fields>
<pins>
<pin num="1" name="1" type="passive"/>
<pin num="2" name="2" type="passive"/>
</pins>
</libpart>
</libparts>

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 collector sometimes found in logic.

Not connected

Must be left open in schematic

14.4.5 - 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>

14.4.6 - 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="C1l" 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"/>
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<node ref="P1" pin="1"/>
</net>
</nets>

This section lists all nets in the schematic.
A possible net is contains the following.

<net code="1" name="GND">
<node ref="Ul" pin="7"/>
<node ref="C1l" 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

14.5 - More about xsltproc
Refer to the page: http.//xmisoft.org/XSLT/xsltproc.html

14.5.1 - 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.

14.5.2 - Synopsis

xsltproc [[-V] | [-V] | [-o file] | [--timing] | [--repeat] | [--debug] | [--novalid] | [--noout] | [--maxdepth val] | [--
html] | [--param name value] | [--stringparam name value] | [--nonet] | [--path paths] | [--load-trace] | [--
catalogs] | [--xinclude] | [--profile] | [--dumpextensions] | [--nowrite] | [--nomkdir] | [--writesubtree] | [--
nodtdattr]] [stylesheet] [file1] [file2] [....]

14.5.3 - 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.
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--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

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 column) of filesystem paths specified by paths to load DTDs, entities
or documents.

--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.w3.0rg/TR/xinclude/

--profile or --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.
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--nodtdattr
Do not apply default attributes from the document's DTD.

14.5.4 - Xsltproc return values

xsltproc returns a status number that can be quite useful when calling it within a script.

0 N OO o0~ W N =~ O

: normal

: no argument

: 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
9:

internal processing error

10: processing was stopped by a terminating message

11: could not write the result to the output file

14.5.5 - More Information about xsltproc
libxml web page: http://www.xmlsoft.org/

W3C XSLT page: http://www.w3.0org/TR/xslt
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