STEPS...
Schematic to board

AND
Direct board layout

Click a key to change dlides, or page
down. Presspage up to backup, ESC
to stop




Far: R Open the schematic editor ...FILE... NEW... select
Freshen. schematic.... Add parts.... select PARTS abox
VTR appear s which allows you to choose the library with
AR  YOour parts
Caps
” | have chosen M| SC and will select and load a
STy resistor an led and two “testpoints’ TP-1. These
L giveyou terminalsfor the schematic and pads for
- the board.

Add Part - CAPROGRAM FILESABOLIM SOFTWARENEZ-ROUTE 2000%Partz'_Miscellaneous. mdb
Look i Libran:  |_Mizcellaneous. mdb Browse. .. Mews Libram,...
1.843 |‘1H_' FF.T PR DIP-104.FRT HI 1483, FFuT

[Br-PCAPRT
[Ei A - FI E FF.T

2tk ' i i 33!] PHT
"-LIIFF.T I:IE "FF.T : PR RELEY.PRT
74TAFPRT DES.PRT 1488 PR RFMOD.FRT

jid
Delete Entry LCancel

The add parts box showsthe available symbols with the symbol on the right




Thereisa much fasterway to load parts. Press J (thisisthe*hot
key”) which bringsthis Part Name box. Enter thevalue or part
name and it will be placed on screen. It isimportant to know
how part numbersnamesareentered in your libraries. Thereis
aprint routinein the Library Manager which allowsyou to
print thelibrary contents.

Resistors, typein thevalue, ie 1k

capacitorswith values on theright side of the decimal type enter
like 0.01uf, 0.047uf etc

larger values with valuesto theleft enter like 10uf, 220uf etc




When you draw your schematic, choose the correct part values.

|f you're copying from a partslist, load R1@value, then R2 etc.
Thisway you can easily follow any circuit description given.

You arealso ableto print a partslist for your schematic and if
you add the parts cost to each part property, you will be ableto
get the circuit cost.

Add Part - C:APROGRAM FILESABOLIM SOFTWARENEZ-ROUTE 20004Partz’,_Mizcellaneous. mdb
Lock i Libran:  |_Mizcellaneous. mdb Browse... Mews Library. ..

DIF-104.PRT HI 1483, FF.T
[BM-PCAPRT 'R
IBM-PCE.PRT
Jl IHFEF. FRT

-RED. FF.T

[. )
; 'R G0 PR T
DE37.FRT 1R.FR RELAY.PRT
DES.FRT 4C1438 PR RFMOD.PRT

Jid
Delete Entry Cancel




| have placed the partsand find thegrid “getsin the
way, click on the grid symbol in thetop brow to
turn the grid on/off

T




Towirethe parts select WIRE or thesymbol B

Place the cursor at the end of the part lead. Draw and
connect to theend of the next part lead. You can change
thewirewidth if you like. Select FILE select Preferences
to change the wire size/color.




Properties

General] Crefault F"athsl Check-point  Colors / Line ‘widths 1F"art Favnrites]

— Colors— | — Line “widths —
Sheet: l Wiew Blg: - i G040 —
Grid: [N | Select | s 0.075
Puart: 0.020
wie: [l| T et Name: {0020
Line: | | Part: [ ] Lead: [0.020
Bus | Sumbaol; _ YT
e e — 2 = Symbal; 0.030

k. Cancel




Color

Basic colors:

—
B EE Select a color bar or use

ErrEEEEE the cursor in the color
HE EEEEEE palette. Watch the color

EEEEEEEN box for your new color.
EEREREE N

EE———————————————————— —
Custom colors: Color B

B azic colors:

Cancel |

4

Hue: {E? Bed: rl??
Sat: I_éﬁ Green: &?
] ColofSolid |26 Blue[17

Cancel | Add to Cuztorn Colors

Choose a color that suitsyou.




Reports [k Our circuit iswired. Next step iIStO gez-route 2000 |
Design Check.. select REPORT S then

el i DESIGN CHECK. Thischecksto u.i

Bill af Material..

e seeif there are any duplicated parts
Eia or eérrors. NOTE thisdoes not check
LS for correct electronic wiring

Back Annolale... proceedure. Maybethiswill be

included in alater revision. Copy and paste
createsthese duplicate
part errors. Instances
can be edited after

Saveyour schematic placement.




Save your schematic

‘13%-:“ EZ-Route 2000 - [Logic]

HI=W Edit Wi ] Partz HBepartz  Tool
.;I_;w.lu Wiew Draw  Parttz  Bepoarts EE;:;; Save in: 1__:-1 Schematics ~_1 __J ___| rﬂ___.l

Open... Ctrh+0 8] 1921 a.slf 8] 7400 _1 cdnclirmd _1 LOWCT 0L
Close =] 19215 [38] AGM ] DF aulkner ] LOWCOS
Save Ctrh+5 2] 1921 c.sf (8] agm1 ] Logic1 (28] Mydesian
S ave £ &) 1321 ] b1 #] Logic1a ] ra

_-| Z2penev _-| bjdragt _-| Logiclb _-| rcmpl

=] 7400 |#] BJDragtree #] Lagic? [a#] rempl

S ChiP «| 5

Frint Presigw

File narme: itestE‘I Save

Frint Setup...

Preferences. .. Save as ype: ]Schematic File:s [*.If] L] Cancel

1 E:\doroutea EZBOAR DM aname. pl1
2 E:hdorouteatEZBOAR DA oname

3 vs100pm-05. pl Enter the name
4 we1 00pm-04. plt

|f you are using the demo program, you will
not be ableto enter a name. Just click Save
An updatefilewill be saved in the
schematic folder, usually as  .upd

E xit




Thenext step isto
make a pcb report.

Thismakesalist
with all the parts,
their footprintsand
thewiring
information. Thisis
saved asa
“UPDATE” or .upd
file

Savethefile note where
It’s being stored.




Now lets start our pc board.
In FILE, select NEW
and PC Board file.

To load our schematic
Infor mation, select
IMPORT and createfile
from update list




Select thefile, thisis
how the demo
program storesit or

select the name you
used

OPEN




Noticethat your partsare
placed in a column, or
columns down theleft side
of a 16" x 16" screen.
With areport similar to
the onefirst created when
we made the updatefile.

| normally change the screen sizeto makeit
easier toseetheparts. Select EDIT then
BOARD PROPERTIES, (or pressE), then
changethe 16" to 2", or what you would like.
Thesmaller the screen, the closer you get to the
partswithout needing to zoom in.
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Enter/change banner box info

You are also able
to add layersif you
want to make
multi-layered
boards.

Change the board
size.

Change your
Working Units
from inch to mils
or metric

Y ou can also open the pad
table and change pad
specs and add new pad
definitions. You are able
to have 1,000 pad
descriptionsif needed.

Namethe layer
types




The screen isnow
2" sguareand you
are closer to the
parts.




Zoom in, Press S, for
SELECT, click on a part, it
will highlight, hold the left
button down, moveto the
new position.




Now that we have moved
the parts, it’stimeto get
the schematic wiring
Information. Select
AUTO-ROUTER, then
Auto Schedule Routes

Thisallowsyou to change
the“net” or “schedulé”’
linewidths. Pressing
Generate Schedule, will
placethe“net lines’ on
theparts. Theseare
shown in GREEN

| always leave as .010"




Linesto be
placed

Schedulelinesare“information” lines. They
can crossasthey are not copper. Your task is
to select the partsand move or rotate until the
net linesarein-line and short.




Noticethat the green linesfor the led are crossed.
Not to worry, these are only information lines.
Goto SELECT mode, and rotatetheled sothe
schedulelinesarenot crossed. Thismakesfor a
cleaner schematic. You could easily placethe
copper traces so they do not cross, but it’snicer to
keep thelines short and neat.

When you want to rotate a footprint or screen
object. Select it and place it dightly off to one side,
hold the left button down then pressthe F10 key. If
you try to rotate an object without moving it first,
you will seethe object rotate on screen but when
you let the mouse button go, it will reverttoit’s
original position.




Note that when | rotated theled, D1 isnow
upsidedown. To correct this, click theright
mouse button, select SETTINGS.
Another box appears, we need to go down
theleft ssdeand click on SELECT
COMPONENTS, click on WHOLE, you will
see you can also select FLATTEN. Click
FLATTEN Thisisa“funny” name, but it
allowsyou to click on any part of a symbol
and change or movejust that part.

Whole only allows you to move the whole
part.




Thisselect box also allowsyou to
select or de-select any part of the
drawing.

You can select or un-select any
OBJECT or MASK, allowing
you to make changesto the
circuit without changing the
unselected items or to change all
selected items.

| haverotated D1 so it allowstraces not to be crossed
and made the text bold.




To wireour circuit, click on
thisdiagonal line,

or pressL, then O for
OPTIONS or right click
and select settings, change
the LAYER tothe
SOLDER side, it’s

normally drawn in

and click on thedown
arrow on theright side of
WIDTH. | normally use
line widths of .030", but
you can use whatever width
you like.

When you make pc boards, you need to
know what the board makers capabilities
are. Tracks/spaces 10/10 mean .010"
trackswith .010" spaces. Thismay be
difficult to do at home depending on your
process. Ifitis, changetowidthsthat you
can use.




When you are drawing the
traces on your board,
remember that you are
looking from thetop, or
component side, through to
the solder side. If you are
going to put text on the solder
side, it needsto bemirrored.
Tland R1 aresilk screen on
the component side and need
to be correct reading.

To place the copper trace,
put the cursor on a pad,
click once, the“ net” line
will highlight, showing you
whereit goes. Itisalso
“bent”, thisallowsyou to
seethat the net line
dissappear s when you have
placed a copper trace from
pad to pad, to satisfy the net
line routing.




It’simportant to draw your copper lines
from pad center to pad center. If you miss
the center, the net line will stay.

Remember, the program wantsto see
center to center wiring.

If you make your own boards and need the
pad hole, print/plot padswith holesis
availableasa print option. This*pulls’ the
traces back from the hole.
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Thisseemslikea lot of work just to wiretwo pads, aresistor and a led.

You could very easily load the footprints, place them and add thewire
connections. One good reason to use the schematic information isto check
how you ar e connecting the parts. If the schematic's correct, and you
followed the net line information, the board will work.

If you just place partsand wirethem, thereisa good chance you may make
awiring mistake. Thisusually showsup only when you have made and
loaded the components on the pc board. Thisalso givesyou printed
documentation from schematic to finished board and isthe proceedure
followed in industry.

| rotated theled,
rescheduled it and made a
wiring mistake. You see
theerror box istelling me
that thereisanet name
conflict (short). When this
happens, click the OK, and
pressthe backspace key.
Thiswill take you back to
the point of origin of that
trace, in asmany clicksas
needed, then rewire.




| hopethis makesit easier to under stand some of
the operations of EZRoute2000. If thereareany
other proceeduresyou would liketo have
explained, please email me with your request. |
will be adding morein the next few months. | will

send them to you.

Now to show making boards without using schematic capture.




In FILE, select
PC Board File

press OK




In FILE,

select
Add Symboaol




Select and add symbol

Symbol is
displayed

Axial05.pcsisaresistor or component footprint with a rectangular box for the
body and two pads with holesat .500" spacing. Spacing can be easily changed to
match your components.




Place partson screen
rotate if neccessary.

Towirethecircuit,

PressL or select thelines
lcon

Select Settings

and choosethetrace
width. | normally use
030" PressOK




Put the cursor into the centre
of a pad, draw to the centre
of the next pad. Notice how
the pad centrelightsup when
It’s selected.

|f you can’t seem to get into the next pad center, it usually meansthat the
footprint was created using a different working grid.

Right click,...settings... change grid to .025" or put the cursor closeto the
pad and press F This placesthe cursor into the closest pad center. Hit
Enter Enter if you move the mouse, the cursor is placed back to the normal

working grid.




Finish wiring
the circuit, then
save and print.

As you seethisis much faster than using schematic capture
BUT thereisno schematic diagram, nor do you havetheerror

checking as before.

|f you want a different grid, pressM,
select Layout Grid / Cursor and
select the working grid you want to
use. If therequired grid isnot
shown, edit the Step X and Y to your
values.

You are also ableto change the
screen display grid and color aswell.




Text for the solder side, corner cut
lines, large padswith correct size
holesfor mounting. Thesilk screen
layer is“painted” actually silk
screened on the component side of
theboard. You could even makethe
silk screen info layer out of copper.
Thisisquite easy and ismuch less
expensiveto do. Interested???

Need to make morethan one
board? Place as many layoutsas
needed .025" away as

Printed circuit help isavailable.
Email me with your questions.




| hopethis hasexplained the process. |f you
have any other questionson how to do an
operation, please email meand | will createa
slideshow with my solution to your question.

Specific Instruments Ltd
5115 Georgia Street
Burnaby, BC V5B 1V2
ph 604-291-6171
fx 604-298-4274
email: wrje0@telus.net

thank you
Bill Jenkins




