EAGLE 3D TUTORIAL

BN #PR/2007-11-20

Want to make pretty 3D images of your circuits?
. while simply using your already designed 2D Eagle board files?

I thought so. Enjoy my Eagle3D tutorial!

Preface on Eagle
For those still in the dark ages, Eagle CAD is a automated software
design tool to create professional PCB circuits.

I have no plans as of the moment to write a tutorial on how to use
Eagle, as there are already quite a few tutorials on the web:

Eagle tutorial
Instructables Eagle tutorial 1
Instructables Eagle tutorial 2



http://www.cadsoft.de/
http://www.interq.or.jp/japan/se-inoue/e_eagle.htm
http://www.instructables.com/id/Draw-Electronic-Schematics-with-CadSoft-EAGLE/
http://www.instructables.com/id/Turn-your-EAGLE-schematic-into-a-PCB/
http://www.cadsoft.de/

University of Florida Eagle tutorial
Sparkfun Eagle tutorial 1
Sparkfun Eagle tutorial 2
Sparkfun Eagle tutorial 3

After you have designed your circuit, you would probably next want
to view the propagated PCB in 3D for both verification and
cool—-looking presentations. This is where we will start.

Eagle3D

When I first started using Eagle3D, it quickly became apparent that
the documentation seemed to have forgotten that whole " how do I use
the software?” bit . . . I wasted several hours trying to figure
it out . . . And I’m sure many others have as well .

But thankfully you have this tutorial, so it should only take you
about 10 minutes =)

Step 1

Download the Eagle3D software (1.6mb). Install the software using
the installer. I installed it here:

C:\Program Files\EAGLE—-4. 16r2\Eagle3D

but it doesn’ t actually matter where.

Step 2
Open up your board file in Eagle. In the command bar, type " run :

= 1 Board - C:\Program Files\EAGLE-4. 16r2\projects
File Edit Draw View Tools Library Options Window Help

HE = & @ 22 8§ &0 &

:i <o |1 mi (255 3355) | [run
"

2%

A new window will come up asking you to find a .ulp file. Browse
into your Eagle3D directory (where you installed it) and select the
file 3d41.ulp. Now select your language, and then browse for the
output file (it will only ask you this once).


http://www.mil.ufl.edu/imdl/handouts/Summer07/HOWTO-eagle-ttech.htm
http://www.sparkfun.com/commerce/present.php?p=BEE-8-EagleSchematic
http://www.sparkfun.com/commerce/present.php?p=BEE-9-EaglePCB
http://www.sparkfun.com/commerce/present.php?p=BEE-10-EagleLibrary
http://www.matwei.de/doku.php?id=en:eagle3d:eagle3d
http://www.matwei.de/doku.php?id=en:eagle3d:documentation
http://www.matwei.de/lib/exe/fetch.php?id=en%3Aeagle3d%3Aeagle3d&cache=cache&media=files:eagle3d:eagle3d_1_05_27112006.exe

Step 3
Next, a new window will now pop up:

= Eagle: Eagle3D (v1.05) Input Parameters

3| | Board | Camera | Light 1+2 | Light 3+4 | Miscellaneous | Colors

Render

Parts Polygons

Wires Holes freal)

Fads SMD [] Holes fast mode)

[] Unknown Pars

[[] User Assigned Models Board

short Pins [] Rectanguar Board

Sillc Screen Sumounding

[[] Use assignmest from brdname mpd [] Cut cuts

Destination file

C:/Documents and Settings/Pika//Desktop. MyRobots. Axon/board v2a pov |
| Browse i Set to Board-Path ]

Sorache/Language
| Engish vl

| creste POVFleandBa || create POV-File { Cancel |

There are tons of options here, such as shadowing, camera angles,
lighting, coloring, etc. Don’ t worry about them for now — the
defaults will give you decent results. But you may want to play
around with it in the future to get that ’perfect’ look.

A highly suggested modification would be to rotate the board some.
I like to change the V:



= Eagle: Eagle3D (v1.05) Input Parameters

Gobal : Board | Camera |_u411+2 h U413ﬂl||Mmmﬂawmus | Colors
Dimensions

PCB-Board Thickness (in mm) 15

PCB-Copper Thickness fnmm)  (0.035

real holes from (mm) 2
Soldar Mask ovear VIA's up to (mm)| 0
Rotation Angle Board XY.Z 0 2] 100 2o =

| creste POVFleand B || create POV-File | Cance! |

Click create POV-File. This will take a few seconds to process.
There is a good chance it will ask you various questions about your
board components — answer as best you can.

After processing is complete, you will now have a .pov file. You
are halfway done!

Now you need a post—processor to convert that .pov into a pretty
picture .

Step 4
Install the 32-bit version POV-Ray (9. 7mb) software. If you want

more information on this impressive software, feel free to visit
the POV-Ray website.

Install the software, and load it up. Click on the Open file icon,
and locate your .pov file created in the previous step:


http://www.povray.org/redirect/www.povray.org/ftp/pub/povray/Official/Windows/povwin36.exe
http://www.povray.org/

[ Z] POV-Ray - C:\Documents and Settings‘\Pika\Desktop\MyRobots\Axon‘\boa
File Edit Search Text Editor Insert Render Options Tools GUI-Extensions Help

b & = € R I

Mew Open Close  Queue Rerun  Show Ini  SelRun  Run

[512x384, No AA] v . D pov-Win P Scene

Meszages | board v2a.pov |
F/PovRay-File created by 3d41.ulp vi.05
SAC/Program Files/EAGLE-4.16r2/projects/axon/board w2a. brd
Sf10/10/2007 O7138:57p

#version 3.5;

J/5et to on if the file should be used as .inc
#local use_Tfile_as_inc = ofT;
#iT(use_File_as_inc=o0TT)

S/changes the apperance of resistors {1 Blob / 0 real)
#declare global_res_shape = 1;
JS/randomize color of resistors l=random O=same color

HrdarTara AaTakhal rar FAaleaTlact — A

Step 5
We need to point POV-Ray to the . inc files for Eagle3D. These files
define the 3D electronics components that will propagate your PCB.

Click Tools —> Edit master POVRAY. INI

A notepad file should load up. At the very bottom of it, add this
line:

Library Path="C:\Program Files\EAGLE-4. 16r2\Eagle3D\povray”

Make sure the directory points to where you installed Eagle3D. Now
save and close the file.

Step 6

In POV-Ray, click the Ini icon so that we can select an image size.
The larger the image, the longer the processing time. When designing
the board I like to use a low resolution, but when I have the final
product I’ 11 do the maximum size. The max size on my laptop takes
less than 5 minutes to process, not too long — but it really depends
on how complex the board is.



POV-Ray for Windows Render Settings

Source file
Path: I

RET TS |

IMI File:
Path: IE:'\F‘HDEF!M.-'I FILESNPOY-R&Y W 3 EB\RENDERER

Name: |E!LIIEKHES.INI | Section: (5124384, No Ad) v

[ Browse i [ D ef zult J I Edit ] [ Clea ]

Command bne options:

[ Render ] IScthudm'lFlmdu] [ Cancel ] [ Help ]

Use the section: drop—down menu to select your preferred size.
Including AA will give you smoother better looking images, but will
also double the processing time. (see below for an example)

When you are all ready to go, push the Render button. Immediately
this error’ message will pop—up. Just push OK and ignore it. It
won’ t happen again.

I/0 Restriction Activated

g 1/0 restriction prohibits read access to 'C:\Program Fles\EAGLE-4, 16r2\Eagle 3D \povray, for ‘ools.inc’.

Press OK to grant temporary read fwrite permission in that drectory (and its subdirectones).
Press CANCEL to halt the render.

Fress the HELF button to learn about I/0 Restrictions,

[ oK H Cancel ]I Help ]

Step 7
Now if you did everything right, an image should pop up and slowly
propagate:



@ Render Window

(better quality with AA)

Feel free to change the camera angle and image sizes.

Adding Components to Eagle3D, Step 8

Now chances are not all components have shown up on the board. This
is where it gets tricky and so I’ 11 do my best to help you out. There
is also a good (bad?) chance you will have to doa little programming,
too.

First, click the Open file button in POV-Ray. Locate and open the
file user. inc in the Eagle3D\povray folder.



Next, click Open again, and change Files of type: to A1l Files (. %).
Locate and open the file 3dusrpac.dat in your Eagle3D folder.

By default, both of these files should be blank.

Step 9
In the file 3dusrpac. dat, add this as ONE line:
PACKAGE NAME:0:1:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:MACRO_NAME (: :

Now we need to change PACKAGE NAME and MACRO NAME to actual values.

To find the PACKAGE NAME, first go back to your schematic page on
Eagle, click the info button, then click a component that is missing
in the 3D image:

]E]@ 0.1inch (0643) | |
LB = Info |§§]

¢ 2%l part: s4 (0.6 4.3)
= 'P' Gate

= = (DIPO1)
i value
# " || Rotation = RSO
¥ 4y || Device = sD4-01
11 82 || Package = 5D4-01
-z Library = switch-dil
= F

oo || DIL/CODE SWITCH
F 3
s T
(ORS

Replace PACKAGE NAME with the Package variable. In this case it is
SD4-01. Note that this is always in caps!

Step 10
Next, we need to find a MACRO NAME to match your missing part as

closely as possible.

First you need to locate a part that looks like what you need (or
close to it). Download the Eagle3D image library (36mb) and unzip
it into a folder. Set the folder options to thumbnail view so you



http://www.matwei.de/lib/exe/fetch.php?id=en%3Aeagle3d%3Aeagle3d&cache=cache&media=files:eagle3d:library_images_1_05.zip

can see them all. Locate a matching component (or as close as
possible), and copy the file name onto your clipboard (minus
the .png file extension).

Lets say hypothetically you choose CON_DIS_MATNLOK_9263_13_1 which
looks something like this:

- S < 55
o -

Once again, using the Open dialog in POV-Ray, go into your
Eagle3D\povray and locate the file connector. inc because you needed
a connector. If you needed a switch instead, you would use
switch. inc. Etc.

Search the connector. inc file for the part name. Youwill find this:

#tmacro CON DIS MATNLOK 9263 13 1()
object {CON DIS MATNLOK 9263 GRND (5, 1)}
#end

Copy this code exactly and paste it in the user. inc you opened
earlier. You will need to add the word value in the parenthesis and
the union{} thing:

#tmacro CON DIS MATNLOK 9263 13 1 (value)
union {
object {CON DIS MATNLOK 9263 GRND (5, 1)}
}

#end

Now back to the 3dusrpac. dat, replace MACRO NAME with
CON_DIS MATNLOK_ 9263 13 1 to get this:

SD4-01:0:1:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:CON_DIS_MATNLOK_ 9263 13_1(::

Now go back to the beginning of this tutorial, recreate the . pov
file, and render your image again. If you did everything right, your
new component should appear.



Just say Yes, Reload in POV-Ray:

File Changed

File ‘board v2a.pov’ has changed on disk.

This file was modified outside POVWIN. Should it be reloaded ?
(See the help fie for more informaton about this feature and how to control it.)

| ves,Reload | [ No,DontReload | | fgroremr | | Help |

Step 11 — The hard step!!!

Now suppose the selected component isn’t exactly the right
dimensions . . . well now you are asking to modify the program for
that component found in connector. inc. Programming is outside the
scope of this tutorial, but feel free to check out this POV-Ray
Tutorial.

Now I’m definitely no professional programmer, but I will tell you
it took me only about two hours of brain frying (guessing until it
worked) to create my first part. And I didn’ t use the tutorial. Play
with it for a bit and you will figure it out. Basically all you are
doing is defining color, texture, and coordinates of basic shapes.

Oh, and you will probably notice that the source code has a lot of
German in it. So if you are awesome like me and can’ t read German,
translate it!

One hint of useful advice. You may notice that your components

placed on the PCB are rotated or translated wrong. Easily solved.
For our earlier example, in the connector. inc file locate the macro
and right before the #end add these lines:

//add numbers in millimeters to translate the part
translate <0, 0, 0>

//add angles to rotate the part

rotate <0, 0, 0>

Now for those who don’ t want to bother programming and have a CAD
program, see step 12.

Step 12 — Convert a 3D CAD .stl file to .pov (Optional)
Suppose you don’ t want to bother programming to create shapes


http://www.f-lohmueller.de/pov_tut/pov__eng.htm
http://www.f-lohmueller.de/pov_tut/pov__eng.htm
http://babelfish.altavista.com/

in.pov, and instead just want to convert you CAD files (from another
program) into .pov code. This can potentially save tons of time!

First, using your preferred CAD program, save your CAD fileas a. stl.
This file type is an industry standard.

Next, download this small . stl to.pov conversion utility. For more
info and source code, feel free to check out the stlZ2pov homepage.
Unzip the file.

Next, open up a command prompt window (click start->Run..., then
type “emd’, push OK):

Run E?ﬂ!a

= Type the name of a program, folder, document, or
Internet resource, and Windows will open it for you,

Open: | = w

[ Ok H Cancel H Browse...

Go in to the stlZ2pov directory:

p.

C:%Documents and Settings‘Pika=cd Desktopistl2pov-2.4.0

C:%Documents and Settings'Pika'\DesktopistlZpov-2.4.0=

Then type *stl2pov input. stl Doutput. inc’, where input is the name
of your .stl file and output is the desired output pov file.


http://www.xs4all.nl/~rsmith/software/stl2pov-2.4.0.zip
http://www.xs4all.nl/~rsmith/software/#stl2pov

Optionally, you can also type ’stl2pov input.stl|more’ for more
stuff. Push enter.

It should now say ’Scanning...’

Wait until its done. I got lots of warnings but usually the file
will work anyway.

You now have a . inc file you can use with any macro. Just make sure
that its included:

Go back to Step b to add this line in POVRAY. INI:
Library Path="C:\Documents and
Settings\Pika\Desktop\stl2pov-2. 4. 0"

(wherever the output.inc file is)

To view your new file and/or to include it, load up POVRay, select
the New icon, and paste this code into it:

#include “output. inc”
background {color rgh 1}

light source {<-100, 1000, -1000> rgb 1}
global settings {
assumed gamma 2

}

camera {
orthographic
location <10, 10, -10> scale 0.2
look at <2,0, 2>

}

object {
m ascii
texture {
pigment {color <I1,0, 0>}
finish {phong 0.5}
}
}

Save this new DrawSTL. pov file wherever.

Now just Render it as described in Step 6 and higher.



