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CHAPTER 1 Lwa.l Sl.lﬁ:

1.1 jCad Background

jCad is modeled after the commercial “Vanguard” electrical CAD system. Vanguard was originally devel oped
by CASE Technology Inc, then taken over by TERADY NE Inc. The product was withdrawn form the European
and US markets by Teradyne at the beginning of the 1990’ s, but was taken over by Sophia Systems, Japan, who
still provide a Japanese only version of the system.

What | have done is afrom scratch design of avery similar system - called jCad. jCad has avery similar user
interface, and uses exactly the same file formats for all work files as Vanguard version 4.1 | have not used (or
even seen) asingle line of code from the original Vanguard product - evidence of thisisthat jCad is entirely
written in Java, which did not exist at the time of this Vanguard version.

Some filesin the distribution have some connection to Vanguard:

The main configuration file “config.g” is acopy from my licensed Vanguard copy, but it has been modified in
several aspects.

Thefont files are copies from my licensed Vanguard copy, but they have been modified (scaled for more narrow
appearance).

The component libraries shipped with the distribution were originally drawn using Vaguard - but are not the
libraries shipped together with Vanguard.

All other parts of the jCad distribution are completely written/designed from scratch for jCad.

To my understanding this should be OK - no one can claim stolen property of any kind. If anyone does not agree
in my view on this, please tell me so | can correct. (address, see below).

1.2 Disclaimer

jCad is a piece of software under construction. | provide no support, and take no responsibility for how it might
affect your computer or files. Use at own risk.

1.3 License

I have not figured this out yet, but the intention is to keep everything open source software (GNU GPL?). Until
further notice, use it for any purpose.

Mats Barkell

email: Mats.Barkell @era.ericsson.se
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CHAPTER 2 I ntrOdUC“ On

2.1 Overview and Satus

jCad might eventually become a complete electrical CAD system with schematics editor, simulation and PCB
layout editor. The following table gives an overview of what pieces of such a system are working within jCad.

TABLE 1. jCad Development Status

Function Works  %ready Comment

Schemantics Editor Yes 90%

Schematics Library Editor Yes 90%

BOM Creation Yes 90%

Schematics Printing Yes 80%

Spice Interface Yes 80% ngspice

Schematics => Layout No 30% “Vanguard” netlistingworks,

Transfer but not packager or “Layout
Update”

Layout Editor Yes 30% Only “simple mode” (no
connection checks), buggy.

Gerber, Drill files Genera- No 0%

tion

Layout => Schematic Back  No 0%

Annotation

2.2 Requirements

You need aJVM (JavaVirtual Machine) to be able to run jCad. Y ou can get it from many places, for example
http://www.blackdown.org/ for Linux or http://www.javasoft.com/ for Windows and Solaris. The VM is
included in both JRE (Java Runtime Envorinment) or JDK (Java Development Kit) packages. If you do not plan
to develop java programs youreself, JRE is recommended. Version 1.3.0 or higher isrequired.

Y ou a'so need a three-button mouse. The user interface depends rather much on this- | did not even figure out
whether it is possible/practical to run it with atwo-button mouse.

2.3 Installation

The software is distributed as a gzipped tar file in two versions, for Linux/Unix and for Windows.

Note: If you have a previous installation of jCad, and have made any changes to the startup script (jcadx or
jcadw.bat) or to the configuration file config.g, first copy thesefilesto asafe place. This so you can do the same
modifications to the new startup script and/or configuration files. The README file should contain information
how these file have changed.
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Expand the gzipped tar file into /usr/local/jcad for Linux/Unix or at C:\jcad for Windows systems. Y ou
must also adjust your PATH to include “/usr/local/jcad/bin” (Linux/Unix) or “C:\jcad\bin” (Windows).

2.4 Configuration

This User Guide assumes that you have installed jCad according to the Installation instructions above,
with the distributed startup script and config.g file. It also assumes you organize your working filesin a

special way.

jCad can however be reconfigured in many ways, but that is described in a planned separate document -
jCad Reference Guide.

2.5 Sarting/Stopping jCad

Normally, you would first create a “working directory” for your project - how to do so is described in the
next chapter “Schematics Editor”. In order to make a quick check that everything works, you could how-
ever download the “examples.tar.gz” file and unpack it somewherein your file system.

Open aterminal window (xterm on Linux/Unix, or DOS window on Windows) and navigate to your
wherever you put the example files. For Linux/Unix, typeType:

jcadx<return>

For Windows, type:

jcadw<return>

Once the program has started, you should see the a splash window on top of ablack schematic editor win-
dow having agrid. If you click anywhere on the schematic editor window, the splash window will disap-
pear. If you click your right mouse button or press the keyboard “H” button, a pop-up menu will appear
(possibly abit slow). If you choose FILE>>READ>>Drawing on the pop-up menu, you will be prompted
for adrawing file name to open. Type:

natv<return>

and the file natv.drw will be displayed. While you have jCad running, please read the next subchapter in
order to acquaint yourself a bit with the jCad user interface.

Itis recommended starting jCad from aterminal window, though of course creating an “icon” or “button”
for it should be very simple. Thisis because jCad is still awork in progress, and all diagnostics are not
shown in its text fields. In case something goes wrong, there is usually more information what happened
written to standard output (i.e. the terminal window).

Another good advice is to save your drawing often. Thereis no “undo” function, and there are certainly
also bugs that may cause unexpected results.

Leaving jCad is done by selecting TOOL BOX>>Quit (Break) from the pop-up menu. Y ou will always get
alast “Areyou sure (y/n): “ prompt before leaving. And if you have unsaved changes, you will also get a
comment about that.

2.6 jCad User Interface

The user interface of jCad might seem alittle bit special if you are used to modern GUI software, but the
reason | kept it unchanged from Vangurad version 4.10 is:
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* coding jCad was much quicker, it spared me lots of decisions
* theuser interface is very efficient, actually more efficient than most modern GUI software

Asyou can see, there is no menu bar or tools bar. Instead, by pressing the keyboard “H” or right mouse
button, you always get a pop-up menu at the place of the cursor. This means you do not have to move the
cursor all over your screen, just aclick instead.

Also when you have to type some text response, you do not need to move the cursor to the text field. jCad
instead shiftsto “line editor mode” completely and takes input from anywhere on its screen area - one
more way to reduce long cursor moves.

Almost al the commands of the pop-up menus have keyboard shortcuts, and what buttons to use are writ-
ten in the pop-up menu. You will likely learn some of these shortcuts very soon. A “C-" or “A-" in front of
the shortcut key means that the Ctrl or Alt keys should be pressed together with the shortcut key.

The mouse cursor is moved automatically sometimes. Thisiswhen anew window is opened, it isthen
moved to the last known position (or top left) of that window. Most windows are also automatically scroll-
ing, and the mouse is then “kicked back” to maintain its position relative to the window text. This effec-
tive, but also annoying when the mouse gets outside the mouse mat.

Y ou al'so may have noted there are several cursors:

* a“cross’ cursor, shoving the closest snap-grid location

e a“triangle” cursor, shoving the closest signal point or unconnected component pin
* a“sguare” cursor, showing the closest component

e a“dot” cursor, showing the closest component property value or signal point name

These cursors show which elements will be affected by any commands issued from the pop-up menus or
shortcut keystrokes. Any command concerning a component (such as V=attach, C-V=delete, X=show
properties,...) will always affect the component having the square cursor, any command concerning signal
points/segments (such as R=attach, C-R=delete, X=show properties,....) will always affect the signal point/
segment having the triangle cursor, and so on.

The following figure shows an overview of jCad’ s different windows or “operating modes”.
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FIGURE 1. jCad “Windows’ or “Modes’

Q \
Schematics Editor [ Component Editor
T \
Layout Editor TP Component Editor
X F5 P F7
Property Editor System Properties Property List Component List
|
|
Line Editor Listing Window

For each of the Windows/M odes, the shortcut key to enter that Window/Mode is shown at the top left of
itsbox in the figure. Y ou can use these shortcuts or selecting the corresponding pop-up menu itemsto nav-
igate between these modes. Once you have left the startup Scematics Editor mode, you can also use the
backspace key to get back to previous Windows/Modes. The title bar of the main window aways shows
what Window/Mode is active. A short overview description of the Windows/M odes:

The four top Windows/Modes all use the main jCad window - so “modes’ are arelevant term:

* Shematics Editor. This mode is always entered when jCad is started. Use the FILE>>READ>>Draw-
ing (,) command to open athe drawing to be edited. How to use it is further described in chapter XX.

* Component Editor. This mode is used to create or edit new library components. It works slightly dif-
ferent when invoked from the Schematics- or Layout Editors (among other things, it uses different
search pathsfor library files). How to useit is described in chapter XX (as schematic component edi-
tor) and chapter XX (as layout component editor).

* Layout Editor. How to useit is further described in chapter XX.

The other windows are:

* Property Window. Thisis a separate pop-up window, used for editing of: signal names, component
properties and component pin properties. When it isinvoked from a Component Editor, it edits global
component or component pin properties, and when it isinvoked from a Schematic or Layout Editor, it
edits local signals, components or component pin properties. “global” and “local” is described further
below.

* System Properties. Thisis a separate pop-up window, having three modes: “flags and values’, “layer
information” and “color palette”. It controls the behaviour of jCad in different ways. Most of the
changes made here are however not saved to disk, they are valid for the current session only.

* Property List. Thisis a separate window, in which you can view and edit selected property values of a
filtered (based on their LOC property value) list of componentsin the drawing.

e Component List. Thiswindow isimplemented as a pop-up menu. It contains the components available
for thisdrawing. It isnormally used to pick new components for use in the drawing. In order to fill the
Component List window with more components for use in the drawing, use the FILE>>READ>>Sys-
tem Lib (.) command.

10
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Line Editor. This mode uses the main window bottom text field. Y ou can not select line editor mode
manually, it is only selected automatically when user input is required. Y ou can not select text with the
mouse - or do not have to select the text field in order to enter text - your keybord typing goes there
anyhow. Entering nothing, just a<return>, aborts most commands. Entering F3 in most cases entersthe
old value of whatever parameter is being edited.

Listing Window. Thiswindow is a separate scrollable text window. It used for commands that generate
much user feedback, like netlist or parts lists generation or execution of other programs, like spice sim-
ulations. Any of these commands normally end by the text “hit any key to continue” being displayed in
this window, doing so closes the window.

2.7 Overview of File Types

The following files edited/created by jCad are the following types:

Drawing Files (.drw). ASCII format. These files are edited by the Schematics and Layout Editors.
They basically contains (somewhat simplified) alist of components and alist of signalpoints. The list
of components refersto library files used for graphics information and global properties, the drawing
file only contains: information on position and rotation within the drawing, local properties and con-
nection information. Together with the referred Library Files, al other information can be generated
from the Drawing File. When opening adrawing file, it is searched for in the directories listed under
“Drawing search path” in the system property window.

Library Files (.1ib). ASCII format. These files contain one or more components each. For each compo-
nent, these files contain the graphic information, information about location of its “pins’ (connection
points) if needed, and global properties (global component properties as well as global pin properties).
When opening alibrary file, it is being searched for in the directories listed under “Library search path”
in the system property window.

WDP Files (.wdp). ASCII format. These files are a remnant from earlier versions of the CAD system,

and are a half-way product in creation of netlists or partslists. They contain the connection information
and all property information, but not the graphics information. Thisfile is stored in the same directory
asthe .drw file it was generated from.

Netlist Files (.net). ASCII format. These files contain all the component, connectivity and property
information needed for making a PCB layout matching the schematics. They may be derived from a
single schematic drawing or from a set of drawings. The are the result of a successful EXE-
CUTE>>COMPILE>>Simple Netlist command. Thisfileis stored in the same directory asthe .drw
fileit was generated from.

Parts List Files (.prt, .csv). ASCII format. These files contain the bill-of-material listing of the schemat-
ics or acombined set of schematics. They are generated by a successful EXECUTE>>COM-
PILE>>Simple Partslist command. If the “Normal” format was chosen, a.prt file intended for printing
isgenerated. If the “CSV” format was chosen, a.csv intended for use by a spreadsheet program is gen-
erated. Both formats contain alistsing of the LOC, MNAME and VALUE properties plus a quantity
column. Thisfileis stored in the same directory asthe .drw file it was generated from.

Circuit Files (.cir). ASCII format. These files contain the circuit information for the Spice (ngspice,
Winspice) simulator. They are created by a successful EXECUTE>>ANALY SIS>>Write .cir or
EXCUTE>>ANALY SIS>>Run Spice commands. Thisfile type is stored in the same directroy as the
.drw file it was generated from.

Spice Library files (.1ib) ASCII format. These files contain subcricuit definitions and or model state-
ments needed by the Spice simulator. These files are being searched for in the spicelib subdirectory of
the current directory. They are aupdate/saved bu a successful EXECUTE>>ANALY SES>> Write .lib
command.

Spice Rawdata files (.dat) ASCII, binary or mixed format. These files contain results from successful
simulations. They are saved in the same directory as the .drw file that was simulated. jCad does not
contain any tool for these files, but there is a separate program “jProbe” for viewing and printing of
them at the same site as jCad was downloaded from.

iCad User Guide
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CHAPTER 3 &haTBIICS Edl tl ng

(It is assumed you have read the introduction chapter, and thus know how to start jCad and how to select com-
mands form the menus, befor reaching here.)

3.1 Sarting a New Project

Start anew project by creating a“work directory” for it - jCadTest might be agood choice. In this directory, cre-
ate the following subdirectories:

“schdrw* for your schematics files

“schlib” for components that are unique to this project

“laydrw” for layout drawing files

“laylib” for layout components that are unique to this project

“spicelib” if you are going to do simulations and need to define models or subcircuits unique to this project

Even if creating the above subdirectories is not necessary or you do not intend to do all these things, it isagood
habit to always create these subdirectories. Therisk isthat otherwise you will end up in asingle directory clut-
tered with files, and possibly name conflicts (because you do not also want to use long file names).

After creating this “work directory” (jCadTest), change directory to it and start jCad from there (it is assumed
you know how to do this from the previous chapter).

The next thing to decide is the drawing sheet size of your drawing. Choicesare A1L, A2L, A3L, A4S (L for
lying=landscape, S for standing=portrait). Assuming A3 isagood format, we select FILE>>READ>>Drawing
(,) from the pop-up menu. At the prompt “Drawing file to read: “, we type:

a3l<return>
Asyou can see at the jCad window title bar, we have now opened alibrary drawing for editing. We therefore

saveitin our local schdrw directory before starting to edit it. We do so by selecting FILE>>WRITE>>Drawing
(C-W) from the pop-up menu. At the prompt “Drawing file to write: , we type:

schdrw/test1<return>
From now on, we are editing the file schdrw/test1.drw. We can save changes by selecting FILE>>Save from the
pop-up menu. And if we are starting jCad again later from the same directory, we can open it by doing

FILE>>READ>>Darwing (,) and just typing “test1” at the “Drawing fileto read: “ prompt, since schdrw isin
the drawing search path.

Now is a good opportunity to edit the title block fields of the test1 drawing. And since these are Properties....

3.2 Editing Properties

Properties are just text name/value pairs, but with the extra functionality that the value text can also be posi-
tioned, fonted (size, visibility), justified (left, center, right), and assigned to adrawing layer. They aretypically
used to hold the location value (the LOC property, ex. “R10”, “C1007,..), component values (the VALUE prop-
erty, ex. “100k”, “10p”,...). Some of these properties have a special meaning to jCad, other are used by conven-
tion, and still others can be used freely just to display text or ather purpose. See “ Scehmatics Special Properties’
on page 23 for alisting of special properites.
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Schematics Editing

Using the newly created test1 drawing, move the cursor to the top left corner of the drawing, until the
square cursor is postioned exactly at the upper left corner of the green drawing frame. Select COM PO-
NENT>>Describe (X) from the pop-up menu, and the property window appears. Check that the top line
of the property windows says “Component name: TITLE BLOCK 1" - if it shows something else, close
the property window by selecting Previous/Rtn (BackSpace) from the pop-up menu, and reposition the
cursor as described above.

Asyou move the mouse (or use the keyboard arrow keys to move the cursor - not working) over the prop-
erty window, you note that some fields change colour as you pass them. These fields are al editable.

Y ou a'so see that the properties are divided into “global” and “local”. These two concepts are somwhat
like“Class’ and “Instance” of object oriented programming languages. Global properties are defined in
thelibrary file of acomponent (in their .lib file) - common for every application/instance of it, whilelocal
properties are defined for every application/instance of it in every drawing (.drw file). A global property
can be overriden by anew value, position, font, justification or layer locally. The “effective” (i.e. visible
in the drawing, netslists and so on) parameters of a property isthe “last defined” (i.e. local if such exist,
otherwise global, or noneif neither exist). New local properties, that have no global definition can also be
created.

Thelocal properties that already exist for the TITLE BLOCK 1 component are al created automatically
(if you followed the instructions so far) - do not change any of these.

Overriding a global property is done by clicking the left mouse button (or by pressing keyboard Y - not
working) onitsvalue. Do so for the TITLE property. At the “Property value: “ prompt, enter for example:

Testl<return>

Note that thereis now alocal property TITLE having value Testl. Having created this local property, we
can also change layer, font and justification. This is done by left mouse button clicking (or by pressing
keyboard Y - not working) at the appropriate field. If we just wanted to change any of the font, layer or
justification parameters, we could have typed “ TITLE<return>" or just pressed F3<return> (preserve old
value) at the “Property value: “ prompt. To remove alocal property, change its value to an empty string
(i.ejust asingle <return>).

Now that you know how to change property values, you may change any of the NR (drawing number),
PREP(department), RESP(responsible designer), REV (revision designation), SWTITLE (title in swedish)
to the values you prefer. If you intend to do amulti sheet design, where several drawing are merged to one
parts- or netlist, you must assign SHEET to unique values for each sheet, OF to the total number of sheets
and PROJECT to the same value on al sheets.

If you want to create a new property, which does not already have aglobal definition, you should pressthe
left mouse button (or keyboard Y - not working) on the active field below the bottom local property.
Doing so will first produce a prompt “Property name: “ - enter for example “ REF<return>", and then a
new prompt “ Property value: “ - enter for example “ See doc XXX X<return>". After that (unlessyou gave
an empty response to any of the prompts) , you will be returned to the schematics editor window with the
new created REF property attached to the cursor. Move the cursor, with the property attached, to the
“Ref.” field of thetitle block, and release it there by selecting TEXT>>COMP PROP>>Drop Att (Space-
Bar). Asyou may note, the newly dropped text “ See doc...” does not look like the other texts - thisis
because you were never asked about font, layer or justification - the new property was created using “cur-
rent values’ for these. We could have set these to correct values before creating the property (by
TEXT>>COMP PROP>>CHANGE>>LAY ER>>Set Curr (F4), TEXT>>COMP
PROP>>CHANGE>>Font (C-T), TEXT>>0OPTIONS>>Set Justify (A-T)), but it iseasier to do that in the
proerty window whenjust a single property is created. To do so, again move the cursor to the TITLE
BLOCK 1 component and select COMPONENT>>Describe (X). In the property window, you then can
changefont, layer and justification for this new REF property by clicking the left mouse button on each of
those fields. Once you are done, leave the property window by selecting Previous/Rtn (BackSpace) on the
pop-up menu.

What fonts are available in jCad is described in chapter “Fonts’” on page 23.

14
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Conventions for use of layers are described in chpter *“ Scematics Layer Conventions’ on page 23.

Positioning of propertiesis done in the schematics editor window. Once the cursor gets close enough to a
property, the small dot cursor isvisible at its position point. Y ou can then select Select/Drop (A) from the
pop-up menu to attach the property, moveit by moving the cursor, and drop it by selecting Select/Drop (A)
from the pop-up menu again.

Once you have done the changes to the title block, it’ s time to start to enter youe components to the sche-
matic.... But it isagood habit to write your drawing to disk often, do so by selecting FILE>>Save on the
pop-up menu.

3.3 Entering Components

Entering components into your drawing is atwo step process. Y ou first read the libraries you want to use -
doing so makes the components appear in the Component List window. Y ou can then pick the components
from there into you drawing.

In order to read the libraries, we select FILE>>READ>>System Lib (.) from the pop-up menu. Assume we
want to use resistors, so we type “res<return>" at the “Library file to read: “ prompt. Y ou can repeat this
procedure to read capacitors - by responding “ cap<return>" at the prompt - and inductors and inductors -
by responding “ind<return>" at the prompt.

But how did we know that resistors are in res.lib, capacitorsin cap.lib, and so on? Well, that isa slight
shortcoming, you simply have to know. Perhaps there will be alibrary browser window in jCad in the
future, but until then you have to use your file manager or whatever to get familiar with what iusin the
libraries shipped (in the lib subdirectory of where you installed jCad).

Once libraries are read, you can pick components by selecting COMPONENTS>>List Comps (F7) from
the pop-up menu. The Component List window (actually another pop-up menu) then appears. From that
menu, select for exampleres.lib>>RESD. The Component List window then disappears and you are back
in the schematics windows with a RESD component attached to the cursor. Y ou can drop the component
wherever you want in the schematic drawing by selecting COMPONENT>>Drop Att (SpaceBar) from the
pop-up menu. Y ou can attach it again by moving the cursor so the square cursor is on the component and
select COMPONENT>>ATTACH>>With Signals (V). Whileit is attached, you can also make copies of it
by selecting COMPONENT>>Create/Copy (B) or rotate it by selecting COMPONENT>>Rotate (G) from
the pop-up menu.

After you have you have entered some components, you probably wish to draw some connections....

3.4 Editing Sgnals

Editing signalsis done mainly by the LINE>>CREATE>>Segment (U) menu command, which is repeated
for each segment. After the last segment is done, it is dropped by selecting LINE>>Drop Att (SpaceBar)
from the pop-up menu. These commands also have mouse shortcuts, the center mosue button does the
same as U, while the left mouse button does the same as the SpaceBar when a signal is attached. The pop-
up menu commands do currently not work well here, so use keyboard or mouse shortcuts instead.

Asyou note, two signal segments and one bend are always attached while you draw the signal. By creating
anew segment (LINE>>CREATE>>Segment (U)), the first segement and bend is freezed, and a new bend
and segment is created closer to the cursor. If the bend points the wrong way or has the wrong angle (45 vs
90 degrees), you can select LINE>>Flip X/Y (G) until it goes the way you want (four aternaitves are
cycled) while the signal is still attached. If you want to remove a segment, move the cursor until the trian-
gle cursor is on the segment you want to remove and select LINE>>DELETE>>Segment (C-R) from the
pop-up menu.

iCad User Guide
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Y ou can also attach and move asignal after it has been dropped. To do so, move the cursor until the trian-
gle cursor is at the point you want to move and select LINE>>Attach Pnt (R) from the pop-up menu.
When you have moved it, drop it again by selecting LINE>>Drop Att (SpaceBar).

Signals normally get default names in the style %n%, where n is a number automatically incremented by
jCad. But you can aso invent your own. In order to do so move the cursor so the triangle cursor is on the
signal you want to name, and the cross cursor is where you want the name to appear. Then select
TEXT>>SIGNAL>>Create/Edit (T). At the prompt “New Text: “, type the name you want the signal to
have.

Signal names are very important from one aspect - signals having the same name are considered con-
nected, regardless if they are connected by signal segment in the drawing or not. This means you can for
example end asignal and nameit “+5V”, and it will be connected to all other signalswith the sam ndmein
the netlist. Thisis also the technique used for drawing buses - there is for example alibrary bus.lib con-
taining the symbols for connecting signals to buses, but these symbols have no connectivity information -
thisworks as long as the signal's are named correctly.

Connection between signals and from signal to pin should occur automatically. The connection ring sym-
bolsfor signal crossings and the comments issued in the text field below the drawing should indicate that
connections were noted properly by jCad. There is however also a check for connectivity available- itis
available in the System Property window (select TOOLBOX>>Options (F5)) and is controlled by the
“Highlight No-Connects” Y es/No flag. Changing thisflag to “Yes" and returning to the schematic editor
window, you will note that all signal segments that do not have a name and are not connected are high-
lighted by across, and also that all unconnected component pins are highlighted by a small box.

3.5 Numbering LOC Properties

Asyou entered new components into your drawing, they were automatically numbered. This numbering
was according to the “xppn” format (see %L OC=1 in “ Scehmatics Special Properties’ on page 23). This
numbering was because al the shipped libraries were created with %L OC=1.

This might not have been what you wanted. If so, thereisasimper way than redesigning al library com-
ponentsto %L OC=2. That simpler way isto eneter anew %GLOC to the TITLE BLOCK component, and
assigning its value =2. Such a %GL OC property overrides all component %L OC values. Doing so
changes the LOC number format for all new components entered. (Should have told you from the begin-
ning?...well, read on).

Note that thereisalso a TITLE BLOCK property %L OCMIN to which you assign a start value for the
LOC numbering, so you do not have to start from 1.

Since you have also probably entered you components a bit unstructured, the LOC numbering may not
arranged in the nice left to right increasing order you want. The solution for this problem, and also for the
above problem of changing %L OC numbering format, isto use the EXECUTE>>Renumber LOC com-
mand. It renumbers all LOC values from left to right, using the present %L OC (or %GLOC override) and
%L OCMIN. Components having the same LOC before the renumbering will have the same LOC also
after the renumbering - useful for connectors or other multiple section components.

Do not run the EXECUTE>>Renumber LOC after you have started making a layout of your design! Any
LOC number changes at that state will cause big trouble!

Several components using the same LOC valueis only alowed for components having either property
CONN-=1 and different pin names (used with connectors), or for components having different SECT prop-
erty values and non-overlapping pin names (used with multiple section components such as OP-amps,
buffers, transformer windings,...).
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3.6 Tips

Change of many property values on many componentsis easiest performed in the Property List window. It
is opened by shortcut keyboard P (no menu entry yet). This window displays afiltered list of all compo-
nentsin the drawing. Thefiltering is based on the LOC properties of the components and the match string
at the top of the window (initially “*”). The match string is changed by clicking on it and honours the nor-
mal use of the “*” (any number of chars) and “!” (one char) wildchards. Initially, only the LOC properties
of the components are shown, but new columns can be added and deleted. V alues can be edited by clicking
on them, or copied and pasted between components. Clicking the “HL” column marks the component in
the Schematic Editor windows (if both windows are made visible at the same time). Property List window
keeps its settings (match string, columns shown) between invocations within the same jCad session.

Do not use the “local library” directly for placement for picking components into your drawing! Instead
always usethe FILE>>READ>>System Lib (.) command. Using local library componentsin your drawing
blocks (these components can not be removed from the local library) this library from its intended use -
whichisto edit library files.

3.7 Creating Parts Lists and Netlists

Cresating apartslist (BOM) is performed by simply selecting EXECUTE>>COMPILE>>Simple Parts List
from the pop-up menu. Two formats are supported: “Normal” and “CSV”. The Normal format is intended
for printing and has columnsfor LOC, Quantity, MNAME and VALUE. The CSV (Comma Separated Var-
iable) format is intended for use with spreadsheet programs and has the same columns.

Creating a netlist is performed in asimilar way by selecting EXECUTE>>COMPILE>>Simple Netlist
from the pop-up menu. The only format supported presently is the Vanguard flat netlist format (see how-
ever Spice interface in alater chapter).

For both these commands, a Listing window is shown during the execution. Check that the final lines say
Warnings: O, Errors: 0 or check higher in the text what might have went wrong befor accepting the result.

Both these commands accept mutiple sheet drawings. To make that work, you must create a small text
project file containing either the .drw files or the .wdp files you wish merge into one parts or netlist. By
convention, such afileis given the .prj extension. An example such file “test.prj” for our project “test”
might contain:

schdrw/test1.drw+schdrw/test2.drw+test3.drw
When performing the EXECUTE>>COMPILE>>Simple Parts List or EXECUTE>>COMPILE>>Simple

Netlist commands, you then enter “ @test<return>" as a response to the “Design file(s) (@project, [cur-
rent]): “ prompt.

Hierarchical Parts Lists or Netlists (i.e. components referring to other schematic drawings) are not cur-
rently supported by jCad.

iCad User Guide
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CHAPTER 4 &hm]. Corm- Ed|t0r

4.1 Overview

Component libraries can be both read (by using FILE>>READ>>Local Lib (C-.)) into and written from (by
using FILE>>WRITE>>Library (A-.)) the“local library” only. Editing of library components and creation of
new components can also only be donein the local library. Thus, the mechanism for editing of or creation of
new library filesis based onthislibraray. It is always shown at the top of the Component List window (shown by
the COMPONENT>>List Comps (F7) command) regardessif it is empty or not.

Thelocal library is stored together with the schematics drawing, withing its .drw drawing file.

A schematic component library file normally contains more than one library component. The most normal useis
to have several versions of the same component. These versions might be with different rotation - since rotating
a component in the schematics normally means you have to adjust text positions, and you wish to avoid that
work. The versions could aso for different use - for example a 8-bit buffer might be used as 8 separate buffers
with their different pin numbers ready or as a combined single 8-bit component depending on application. Other
examples are the existing “trabuild” or “relbuild” libraries, by which you can build transformers or relays from
pieces - by then assigning the same LOC number to all pieces, but different pin numbers and SECT values, they
will appear as one component in the net- or partslists.

Y ou start by entering the Component Editor window, this by selecting COMPONENT>>Editor (\) from the pop-
up menu.

4.2 Composing a Library File

Composing alibrary file meansto first check that the local library is empty, or that it does not contain anything
that should not be in the new library file. If there are components that are not not intended for the new library
file, they must be deleted one by one by using the COMPONENT>>Del from lib (C-B) command.

If you want to include a component that already exists in another library file, you must read that library file into
the local library by the FILE>>READ>>Local Lib (C-.) command. Such reads are accumulative, the compo-
nents of the library file you read are added to those already present in the local library. This means you after-
wards have to remove each of the components you did not want to include in the new library file by the
COMPONENT>>Del from lib (C-B) command.

Creating new componentsin the library file is done by the COMPONENT>>Create (A-\) command. It creates
an empty component by the name you specify, adds it to the local library and selectsit for editing in the Compo-
nent Editor. How to edit the graphics, global properties and pins of this new component is described in chapter
“The Component Editor” on page 20.

Y ou can also select any of the other local library components for editing by use of the COMPONENT>>Edit (C-
\) command.

Once your done composing your library and editing its components, you save it using the
FILE>>WRITE>>Library (A-.) command. Y ou typically saveit to the schdrw subdirectory of your current
project, and if it isalibrary of common interest for other projects, you separately copy the library file to where
the system libraries are stored.
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4.3 The Component Editor

Y ou enter the component editor window by the COMPONENT>>Editor (\) command.

All components of the local library are accessible for editing. Y ou select which component to edit by the
COMPONENT>>Edit (C-\) command, or you create new components by the COMPONENT>>Create
(A-\) command, whichs also selects the component for editing.

The component editor is similar to the schemtics editor in many ways. Some differences are:

* Ithasanalignment “diamond” symbol at its center. This becomes the point where you attach the com-
ponent when you later use it in a schematics (or re-use it for building a new component). The conven-
tion is to make this the centerpoint of small (up to three pins) components, whileit is at the upper left
corner of bigger box-style components.

* You can only edit global properties. (Local properties only exist at their instancesin a drawing).
* You can add/delete pins.
* You can edit the graphics of the component.

When you start from scratch editing a new component (newly created by the COMPONENT>>Create (A-
\) command), it iswiseto first check if thereis avery similar component that you can re-use directly, by
rotation or other small changes. If it is so, you can “pick” that component from the Component List win-
dow (available by COMPONENT>>List Comps (F7) command), align it (by mouse moves) or rotate it
(by COMPONENT>>Rotate (G) commands) as wanted before dropping it into the new component by the
(COMPONENT>>Drop Att (SpaceBar) command). Note that this is the only situation where you can
move or rotate an entire component in the components editor, once you have dropped it you need to han-
dleits graphics lines, texts, pins and properties individually.

Y ou probably start by drawing/editing the component graphics. Thisis done very similar to drawing sig-
nal linesin the schematics editor. Differences here are that you edit only one line segment at atime, and
you can draw the any angle. Y ou can also draw arcs - thisis done by first drawing a straight line, and then
converting it to an arc. Y ou can also draw circles. Y ou can also always toggle the cursor grid by the DIS-
PLAY >>CURSIR/GRID>>Reduced Grid (C-A), or you can move to any coordinate (relative, absolute or
back to grid) by the ctrl-G commands. When you enter the pin stubs, make sure you are on grid so you can
end signal lines in the schematics editor at the same location. Also honour the layer conventions when
drawing the component graphics, see “ Scematics Layer Conventions’ on page 23.

Y ou create pins by the PIN>>Create (A-Z) command. When doing so, make sure you are at the same posi-
tion asthe pin stub line end (by the LINE>>Move To (A-R) command), or the symbol will appear confus-
ing when used in a shematics. Thereisno jCad internal interpretation of the pin stub lines, the pinisjust
the point where you do the PIN>>Create (A-Z) command. Y ou can not move pins (just their text), if you
fail in placing it, you have to delete it by the PIN>>Delete (C-Z) command and again create it at the cor-
rect position. Also honour the the layer convention for pin text layers, see“ Scematics Layer Conventions’
on page 23. (The pin itself does not have alayer, just the pin text).

Y ou create/edit properties exactly asin the schematics editor, the only difference isthat here you only see
the global properties. Again, honour layer conventions, see “ Scematics Layer Conventions’ on page 23.

4.4 Tips

It isnot so easy to clear the local library - you have to delete each component individually by name. Thus,
it isagood ideato save your schematics drawing before you start using the local library. If yo do so, you
only have to re-read your schematics drawing to empty the local library.
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CHAPTER 5 S mJI aI| on

5.1 Spice Interface

In order to be able to do spice simulations, you need to have the appropriate simulator installed on your compu-
ter. The shipped configuration is set up for use with ngspice (Unix version) or winspice (Windows version). The
simulator executable must be located within your PATH.

The spice interface of jCad has the following main commands:
* run spice. Runs the spice simulator from within jCad. Thisincludes first saving the circuit definition in spice
format to a.cir file.

* write.cir. Saves the current drawing as a spice format circuit definition .cir file, without running the simula-
tor.

* write.shc. Save the current drawing as a subcircuit definition .sbc file.

* write.lib. Savesthe current drawing as a subcircuit definition into an existing or newly created .lib file - for
storage together with other subcircuit definitions. If a definition of the same subcircuit already existsin the
Jibfile, itisreplaced.

All spice commands show a “listing window” when executed. This window shows the progress of the conver-
sion aswell as the stdout and stderr output from the simulator.

For a deeper description of the spice interface of jCad, see the “jCad Reference” document.

5.1.1 Performing a Simple Simulation

In the currently shipped libraries, only afew of the components of the RES, CAP and IND libraries are set up
with the appropriate properties for use with spice, so in order to make an example we need to restrict ourselves
to asimple passive circuit.

Draw acircuit similar to the following:

5.1.2 Using Subcricuits
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CHAPTER 6 ApFH]dIX

6.1 Fonts

The following table gives on overview of the fonts used within jCad. The meaning of size is maximum
up* right* down* | eft for the biggest character of the font in drawing coordinates.

TABLE 2. jCad Fonts

Font Name Description

A size 60* 120* 60* 30 fixed width hole symbols mapped to ASCI| codes for:
ab,cdef,gh,,(allowercase)

size 0 invisible text

size 7*6* 2* 0 fixed width line style ASCI| characters

size 80* 80* 40* 0 fixed width line style ASCII characters
size 120*120*60* O fixed width line style ASCII characters
size 53*53* 26* 0 fixed width line style ASCII characters
size 34*34* 17*0 fixed width line style ASCII characters
size 63*63*32* 0 fixed width line style ASCII characters

ga b W N+ O

6.2 Scematics Layer Conventions

In the schamatics editor, the purpose of layersis mainly for simple determination of the purpose of graphics.
Since layers can be assigned colours, their purpose of grahic objects are easily visible in the drawing. jCad uses
256 layers. The table below shows default colors and names for the layer conventiuons used in the shipped
libraries.

TABLE 3. Schematic Layer Conventions

Layer Colour Name Description
0 GRAY2 Component Placement
1 GRAY2 SIGLINES Signal lines

6.3 Scehmatics Special Properties

All properties having a name started by a*“ %" sign have a special meaning either to the schematics editor or
whenever any form of netlist or partslist is generated. They will be removed before the output is enerated.

All properties having avalue identical to the property name are ignored, they just serve as placeholders. They
are shown in the graphics editor, but have no meaning otherwise.
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Appendix

The“TITLE BLOCK*” component must always be proesent in a schematic drawing. It holds special
properties that have a meaning for the entire drawing.

TABLE 4. TITLE BLOCKnN special properties

Property Name

Description

%COLORS Automatically updated

DATE Automatically updated

FILE Automatically updated

%GLOC Overrides %L OC of all componentsin the drawing

%LAYERSHOW Automatically updated.

%LAYERACTIVE Automatically updated

%LNAMESNH

%LOCMIN Sets the minimum value for assigning new LOC values.

OF Drawing total sheets. Must be set to the total number of
sheetsin case several drawings are merged into one parts-
or netlis

PROJECT Project name. Can be freely chosen, but must be the same
on al drawing that are intended to be merged into one
parts- or netlist.

SHEET Drawing sheet number. Must be set to a unique value for
each drawing in case several drawings are merged into one
parts- or netlist.

TIME Automatically updated

Special Properties used in other components are:

TABLE 5. Standard Component Special Properties

Property Name
CONN

LOC

%LOC

%PIN

Description

CONN-=1 tells thisis a connector, several components
using the same LOC value are allowed provided they
instead have different pin names.

Is automatically assigned value according to %L OC prop-
erty.

Determines the method used for assigning LOC value:

%L OC=1 => LOC=xppn (n not reused)
%LOC=2=>LOC=xn (n reused)

where x isthe global LOC property, pp isatwo digit page
number and n is arunning number.
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Scehmatics Special Properties

The following properties have no special meaning to jCad, but are used by conventionse

TABLE 6. Standard Component Convention Properties

Property Name Description

VALUE Holds the “major parameter” (resistance for aresistor,
capacitance of a capacitor,...).
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