ELE1EDP Laboratory 2007
ALTIUM DESIGNER 6.0
Schematic Editor

1 Preparing the Folders

After you login, use Windows Explorer to entidr drive (which is your own account’s folder),
then selecFile -> New -> Folder. Name this new foldeELE1EDP, enter it, then create a
second new folder inside that one, nan@mlnter.

2 Starting Altium Designer and Creating a New Design Databas

On the Windows desktop, double-left-click on theETIUM DESIGNER 6.0 icon. This should
startDesign Explorer. (Click NO to the UPDATES question box.)

SelectFile -> New Project -> PCB PROJECT.

Now there should be a project titl€dCB_Project1.PriPCB in the left hand side panel.
SelectFILE -> Save Project As.

Save your new design databaseCasinter.PrjPCB.

Every five (5) minutes, keep saving your work!

3 Schematics

Right click on“Counter.PrjPCB ” on the left hand side Project panel.
SelectProject -> Add New to Project -> Schematic

Choose&-ILE -> Save All.

When prompted for the Schematic File Name, typeG@otinter.SchDOC'.

SelectDesign -> Document Options...SetStandard Styleto A4 to specify the correct paper
size. Then left clickOK.

The lower right corner of the schematic sheet containsaldidick. Compare it with the example
schematic. Sele®lace -> Text String(or typePT) to fill in the title block with the following
information:



Title COUNTER
Number EDP-1
Revision 0
Sheet 1 of 1
Drawn by: Your Name

4 Schematic Component Libraries

Most of the components available Atium 6.0 are stored in databases containing libraries
arranged by manufacturer and category of product. Libsdngve to be loaded before their
components can be accessed.

The devices required for the Mini-Project include an LM56Bdr, a 4040 counter, resistors,
capacitors, light emitting diodes (LEDs), and a switch. §éhare found in three libraries:

Miscellaneous Devices.lib
Texas Instruments Analog Timer Circuit.INTLIB
Motorola Logic Family

In tables we’ll abbreviate the names of these librariellss, Timer andLogic.
SelectDesign -> Add/Remove Library, click Install, and select the following databases:

TEXAS INSTRUMENTS -> Tl Analog Timer Circuit
Motorola -> Motorola Logic Gate
Motorola -> Motorola Logic Counter

Add them. This loads all the libraries contained in that datab@sy libraries other than the
ones described above, which you need, you Dalete

5 Finding the Parts for the Schematic

In schematics the components are describeDdésignatorandPart Type. TheDesignatoris
the unique name of the particular component. For examptel0k resistors must have distinct
designators (eg, R1 and R2) in order to distinguish theart Type means either the value or
the operating function of the component, sufficiently spegito calculate its exact effect in the
circuit.

The following table lists all the types of components in th@u@ter circuit, except that you
must search the Altium libraries for a 4040 counter. To findmponent, look for itd.ib rary
Reference name. Resistors and capacitors have values; plaithponent’s value in the
Comment field.
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| Description | Designator| Library | LibRef | Comment| Footprint |
Timer TIMER Timer NES55P PO0O8
Counter COUNTER| Logic | MC54HC4040J 620-09
Resistors R1 etc Misc RES2 8k2 etc | AXIAL-0.4
Electrolytic Capacitor Cl Misc CAP POL1 10uF RB7.6-15
Nonpolar Capacitor C2 Misc CAP 10nF RAD-0.3
Light Emitting Diodes| H1to H4 Misc LED1 LED-1
Hex O/C Inverter D1toD4 | Logic | MC74HCO04N 646-06
Counter Reset switch RESET Misc SW-SPST SPST-2

6 Guidelines for Drawing your Schematic

VERY IMPORTANT :

After everyfive (5) minutesof work, useFile -> Save Allto save your work in progress.

Don't draw yet!Wait until you reach the section dPlacing the Parts

When placing components on the work sheet, conscientidolibyv these guidelines:

Inputs are on thdeft

Outputs are on theight.

Components that are directtpnnectedare reasonablgloseto each other.
The supply voltage must always be nam&dC.

Ground must always be nam&ND.

Useful commands:

One right-click will placing (or drawing) the current object, but you wililsbe in the
drawing mode for that type of object, so you can continue drawing more dijef that
kind.

Two right-clicks will exit the current drawing mode, to let you draw different kinds of
objects.

To selectan object]eft-click it.

If two or more objects are selected when you tried to click ne,dhen a box will pop-up
listing all the selected objects, one per text line. Prodsedicking on the line describing
the object you want.

A more powerful means to select objects, is to Helé -> Select This provides several
ways to select aetof objects.
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e To movean objecteft-click on it, thendrag it with the mouse.

e Another means to move objects uggdit -> Move. This works with objects selected by
Edit -> Select

¢ If you need taotate an object, firsselectthe object, then press tispace barto perform
the Rotation.

e Todeselectyou can us&dit -> Deselect -> Al

e To edit an objectdouble-left-click on it. This should display a table listing itkesigna-
tor, part type, library reference, andbotprint . You can ignore the other parameters.

e To makecopiesof an object, usddit -> Select -> Inside Areg followed by Edit ->
Copy, then useEdit -> Pasteas many times as necessary. You will probably then need
to change thelesignatoror part type of each copy.

e To deletean object, select it by left-clicking on it once, then prdssDeletekey.

e In case of a mistaken deletion, seléglit -> Undo.

7 Placing the Parts

7.1 555 Timer

SelectDesign -> Browse Library and look for the component nam&E555P. PressOK.
Place the 555 timer toward the top left of the schematic skasethown in the example.

Notice that you could immediately place additional 555 tispef you wished. But we only
need one, saght-click once or twice to escape that mode. This quick multiple copyabaity
will however be especially useful when placing resistors BEDS.

Now double-left-click on the 555 block and edit its Designator so it becorfieser, as in-
structed in the parts table.

7.2 4040 Counter

Place thet040counter (the heart of our circuit) in a similar fashion.

7.3 Resistors and Capacitors

Capacitors and resistors are available inMiscellaneous Devicedibrary. You must ensure
that thepart type has the correct valuelQk, 0.01 uF, etc, as appropriate). Traesignators
must agree with the corresponding names, (R5, etc) in the example schematic.

Remember to ensure that tBesignator, Part Type, andFootprint of every Capacitor and
Resistor is in accord with the parts table. If yedit thefirst resistorbefore placing any others,
then thesubsequentresistors willinherit the correct values.
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7.4 LED circuits

As the parts table indicates, light emitting diodes can hadbin the Miscellaneous library
under the name LED. Look at the example schematic, and natel&signators for LEDs com-
mence with the lettad. This is in accord with an international standard which wéldescribed

in later lectures.

If you place the LECHL1 first, and edit it according to the parts table, so that its@restor reads
H1, its Part Type_LED, and its FootprinDIODEQO.4, then placeH2, H3 andH4 in that order,
then their Designator numbers will increment automatycalhd their Part Types and Footprints
will all be correct.

The LEDs need drivers and current-limiters. Place a (&fi€r330 ohm resistor in series with
each LED to limit the current.

For drivers choose the 74LS05 open-collector invertergiratied circuit: it contains six (6)
inverter gates. Use four (4) of these gates, each to drivé.Bibe

7.5 Power Ports

For VCC and GND, us#lace -> Power Port Select theVCC power port and theGND
power port.

Alternatively, VCC and GND can be accessed from@heck Links Tool Bar.

7.6 Wires

SelectPlace -> Wire. Rest the mouse pointer on the first wiring symbol.
Wires can be connected when a red cross appears over the oroasdhair.

Notice that you can continue a wire at a different angle bggirgleft-click, then continuing
to draw. Please drawertical andhorizontal wire segments.

Clicking on a wire can allow you to adjust its corners and eiialis.

7.7 Junctions

Where wires join, Altium Designer automatically plagesctions. Usually it does so correctly,
but you can delete junctions like any other object, and plaem from the appropriate toolbar
(an exercise for the reader!), or by typiRg.

8 Electrical Rule Check

When you consider that your circuit is complete, seleajects -> Compile Document ->
Counter.SchDOCTto confirm that the circuit schematic is electrically valid.

In case of errorespecially look for wires hidden under other wires, fowires that extend too
far, or not far enough to make contact with pins, wires that pass by ¢nes of pins and any
suspicious or unexpected junction.
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9 Net List

A net list is a text description of the schematic, listing the compdsm@md their connecting
nodes. Eaclscomponentis described by several items on separate lines betweenesiak-
ets, and evermodeis described by a list of component pin numbers between rbuackets.

SelectDesign -> Netlist for Project -> Protel
View the Netlist file by selectin@enerated -> Netlist Files -> Counter.NET

What are the meanings of the three (3) items listed for each eoponent? In what order
are they listed?

Compare thenet list with the circuit components and connections in treginal example
schematic teheck that you have not made any mistakes or omissiomsyour own schematic.

If there are any discrepancies, then edit your schematitiuistfixed.

10 Shut Down

Before even thinking of shutting down the computer, you $thdo all of the following.

1. Repaired all problems so that your project has no erroesvelompiled.
2. Obtain a Net List that a demonstrator confirms is correct.
3. Save all your workKile -> Save All).

4. Obtained all 100 marks from the demonstrators.
Only then may you proceed to shut down, as follows.

Exit the Altium Designer by selectirfgle -> Exit.
Click on the MS-Windowstart button.
SelectShut Down -> Shut down the computer

After a minute e patient!), you will be told that you can switch off the computer.

o & 0 oE

Do so.

Geoffrey Tobin and Adam Console
Version 14
Sunday 29 July 2007
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