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General Information

1   Introduction

The method of making printed-circuit boards through engraving an insulation duct around the conductor track enables a fast realization and chicking of designed electronic systems. A darkroom and troublesome chemicals for etching printed-circuit boards by means of a traditional method come no longer consideration.

Data with contours track contours are necessary for operating an engraving machine. The program CONTOUR2 developed by us calculates conductor track contours on the basis of data contained in a Geber format file and issues them in the HPGL or DXF format.

The functions WRITE and EXPORT are blocked in the text version of the CONTOUR2 programme.

2   Hardware-Configuration

     • AT compatible computer (recommendable 486 DX)

     • VGA-graphic card and VGA monitor

     • a mouse

     • Minimum 550 KB of free memory RAM

     • Minimum 2 MB of free space on hard disk

The most important characteristics of the CONTOUR2 program

   • The drawing area maximum 812x812 mm

   • Input format GERBER with a blinds table (aperture file), Data for

     aperture drill in the format Excellon, SM1000 or SM3000

   • Output format: HPGL or DXF, data for aperture drill in Excellon,

     SM1000 or SM3000

   • Any width of pads and tracks

   • Round, rectangular, oblong and octagonal pads

   • Additional insulating ducts around pads

   • Rub Out- to remove copper from the remaining area of the board

   • Comfortable and multifunctional graphic editor

3   Installation

Put a diskette with the CONTOUR2 programme into a disk station and call INSTALL [RET]. On starting the installation program, all needed files will be copied on directories indicated by the user.

4   Functional keys coverage (hotkey)


F1
Keys coverage


F2
DAT file (drawing) store


ALT->L
DAT file open


ALT->B
Drill file open


ALT->U
Setting relative origin of coordinates


ALT->W
Orthogonal on/off


ALT->F
Fang on/off


F5
Zoom all


F6
Zoom window


F7
Previous zoom


F8
Refresh


F10
PAN shift


ALT->X
CONTOUR2 end


0-9
Zoom

5  GERBER FILE

A data file in Gerber format with a drawing of printed-circuit board is produced by Layout Programs to draw printed-circuit boards used for operating photoplotters.

In order to avoid calculation errors in the CONTOUR2 program, it is very important to set a proper output configuration prior to issuing a Layout program drawing on Gerber file:

1 - turn off blind size emulations. CONTOUR2, unlike a photoplotter, does not limit the blind size.

2 - set the <<ARC>>function to <<Software ARC>>

CONTOUR2 includes the following Gerber commands:


D01

Draw


D02

Move


D03

Flash


D10...D999
Blind number

Control commands G... are not included

The following example shows a line with a blind No. D11 from point X200, Y200 to point X100, Y100 and back to the zero point:


X0Y0D02*


D11*


X200Y200D02*


X100Y100D01*


X0Y0D02*


M02*

5.1   Aperture file

A file informing about used blinds must be added to each Gerber file.

CONTOUR2 includes the following blind shapes:


ROUND


SQUARE


OBLONG


RECTANGULAR


OCTAGONAL

The blind size is not limited. It is very essential, because a proper blind size must be chosen for each width of a pad.

Operating the program 

Below are examples of correct blinds tables:

;D
shape
1/1000 inch

;-----------------------------------------

D10
round
10

D11
round
15

D12
round
23

D30
round
54

etc..

or:

;D
shape
inch

;------------------------------------

D10
square
0,010

D12
round
0,020

D13
rectangle
0,050

etc..

Any insignificant information (comments) must be preceded with a semicolon (;) at the beginning of a line.

6   Program Start

After calling the program with the command CONTOUR [RET], the Contour graphical editor will appear on the monitor. On the right side of the monitor there are graphical switches, and on the lower edge - a status line.

Not all menu points are active at the program start. Only after loading the drawing, it is possible to select every point from the menu with the cursor.

The cursor can be moved only with a mouse. Submenu can be called with the left key of the mouse, by putting the cursor on a chosen graphical key on the right side of the screen and pressing the left key of the mouse or by functional keys (hotkey).

Note: Calling any function or changing a function is possible only

          from the base level (no active function).

          Pressing the ESC key causes a return to the initial position.

          Pressing the right key of the mouse causes a return to the last

          active function.

7   Master Menu

Move the cursor onto the area of a drawing and press the left key of the mouse. The Master menu will appear on the screen.


• File


• Calculations


• Working


• View


• Drill file


• Setting


• Keys


• Info


• End

7.1   FILE


• Open file


• Export


• Write


• Write under

7.1.1.   Open File ALT-L

After selecting a File menu by pressing the left key of the mouse, submenu will be opened (7.1). If no drawing is loaded, only OPEN FILE is active. Only a file with a drawing with calculated path contours can be read. Those files are characterized by extension of *.DAT.

7.1.2 Export

A drawing can be written in a file in the HPGL or DXF format. A file in the HPGL format is an input file for plotters and engraving machines. However, the DXF format can be used by CAD programs for further processing. In the DXF format, path contours are issued  at layer 1, and the background at layer 2.

In HPGL it is possible to make three separate files for contour paths, separating lines and Rub-Out.

When issuing a drawing in the HPGL format, pay attention to the enlargement factor. After setting this factor to 1.000, the drawing will be issued to scale 1:1.

This factor can be changed in the Menu SETTING, subpoint Scaling.

7.2   Calculations


• Aperture Editor


• Contours


• Rubout


• Pads

7.2.1.   Aperture Editor

This Menu point becomes active only after calculating contours or an appearance of a drawing (preview function). The sizes and shapes of blinds can be changed in the Editor.

7.2.2   Contours

After selecting this Menu point, submenu will be opened, where all settings necessary for calculating conductor track contours will be given.


• fraise intersection


•  Number of curve segments for round blinds


•  Selecting Gerber file


•  Selecting file with blind tables (aperture file)

Menu point Preview enables a quick control of a chosen GERBER file on the monitor.

7.2.3   Rubout

This function allows to remove the copper layer between conductor tracts from the whole printed-circuit board or partly in selected rectangular windows.

A clean and faultless removal of the copper layer can be accomplished by means of the same fraise that was used for engraving tracts, through setting the space between the insulation ducts equal to a half of the fraise width.

In case of using a larger diameter Fraise, the Rubout calculations can be stored in a separate file.

7.2.4   Pads

In this Menu point it is possible to calculate additional insulation ducts around pads. After calling this function in the point >>insulation width<< , the number equal to the diameter of the used fraise is set.

To calculate the second insulation duct, >>insulation duct<< should be doubled, for the third duct - tripled, etc.

Example:
used fraise with a diameter of Y= 0.3 mm


primary

>> insulation width<<  = 0.3 mm


second duct

>> insulation width<< = 0.6 mm


third duct

>> insulation duct<< = 0.9 mm

After the calculations, it is possible to precisely measure the distances between the ducts; white lines show the middle of ducts.

7.3   Working


• drawing a rectangle


• drawing a line


• writing a text


• copying


• origin of coordinates


• parting line


• erasing lines


• erasing Rubout

7.3.1   Drawing a rectangle

Pressing the left button of the mouse causes marking the first corner of the rectangle. By moving the mouse and a repeated pressing of the key, the size of the rectangle is determined.

7.3.2.   Drawing a line

When the grid snap function is on, the cursor appears in the form of a rectangle, the size of which determines the snap range.

>>Grid snap<< is on/off by pressing the Alt-F keys. The Alt-O keys turn on/off the Ortho functions. With the Ortho function on it is possible to draw lines only in the vertical and horizontal directions.

By pressing the left key of the mouse, the beginning of the line is marked. Moving the mouse, we draw red draft lines to the final point. A repeated pressing of the mouse key consolidates the line and changes its colour to white.

Pressing the [Return] key makes the red line disappear and it is possible to draw a line in a different place.

The PAN and ZOOM functions are active, when drawing a line. The PAN function is started by pressing the right key of the mouse.

Leaving the line drawing module occurs through pressing the ESC key.

7.3.3   Text

The beginning of a text is marked with the cursor by the left key of the mouse. The height of the text is set in the >Settings< Menu.

7.3.4   Copying

The whole layout with calculated tract contours or its parts can be copied. A drawing can be copied  at regular intervals (set in the the >>Settings<< point) or onto the position indicated by the cursor. One of the options is chosen with ALT-S keys. If drill data are to be copied, too, then an appropriate file with those data has to be opened (loaded).

7.3.5   The Origin of Coordinates

Through a relative moving of the origin of coordinates to the position determined by the cursor, it is possible to measure the distance between two points precisely and quickly. Pressing the cursor on {0,0} fields on the status line causes a return to the origin of coordinates.

7.3.6    A separating line

It is possible to draw a separating line between copied layouts and write it in a separate file. It enables later to cut out printed-circuit boards from laminate (material) by means of a special cutter (a tool). The way of drawing a separating line is as shown in point 7.7.2.

7.3.7   Erasing lines

Tract contours (white lines) can be erased individually or in groups in a rectangle drawn by the cursor.

7.3.8   Rubout erasing

This area is erased through directing the cursor onto the Rubout area and pressing the left key of the mouse.

7.4   View


• Zoom all

F5


• Zoom window

F6


• Zoom previous

F7


• Refresh

F8


• Offset


• Pan


F10

7.4.1   Zooming

Through pressing a key from 9 to 9 the layout is enlarged or diminished.

6.4.2   Offset

A layout can be moved inside a working area, which is limited by a frame.

The offset can be written in by pressing the RETURN key, on the status line or on the position determined by the cursor.

The Offset function enables an exact attuning of two layouts when producing two-side boards.

7.5 DRILL file

     • Open file
Alt-B

     • Save

     • Add drill point

     • Kill drill point

     • Shift

     • Close

CONTOUR2 remakes (works out) drill files in the following formats: Excellon, Sieb&Meyer - SM1000 and SM3000. These formats differ mainly in their definition. The definition of the Excellon format is 1 mil (1/1000 inch), SM1000 format = 0.01 mm, SM3000 = 0.001 mm.

7.5.1 Open drill file

After opening a file in the Excellon format, the aperture coordinates will appear on the screen in the form of red crosses to the same scale as the layout. If necessary, it is enough to move the crosses to the middle of the pads.

In order to show the SM1000 format data, and particularly SM3000, Zoom should be set to the smallest enlargement (key [9]).

In order to adjust these formats to the layout scale, it is necessary to write (the "Save" function) SM1000 on the file with the scale factor equal to 0.3937 (see >>Settings<<), or SM3000 with factor =0.03937 and load again.

7.5.2   Add drill point

New aperture coordinates can be added to the Drill file together with a given tool number in the point determined by the cusor.

7.5.3   Shift

By means of this function all aperture coordinates can be moved exactly to the centre of pads. Move the cursor to any Drill point and press the left key of the mouse. Move the cursor to a new place and confirm with the left key of the mouse. The position of all aperture will be moved.

7.5.4   Close

The file is closed without storing. The aperture layout in the form of red crosses will disappear from the screen.

7.6.   Settings


• Monitor


• Copy interval


• Grid snap


• Scaling

All settings concerning the monitor colour, intervals between copied layouts, Grid snap range and enlargement factor can be taken here.

ANNEX
Designing a printed-circuit board

In order to avoid possible conductor track calculation errors in the CONTOUR2 program, please follow the following principles, when drawing printed-circuit boards.

Mass drawing

In the case of closed figures, e.g. circles, rectangles, etc., CONTOUR2 calculates only outside contours. In programs for drawing printed-circuit boards, mass areas are composed of individual lines, which may cause calculation errors. In order to avoid it, the mass should be contoured only by one line.

Exsample:

correct

[image: image1.wmf]
incorrect

[image: image2.wmf]
Besides, it should be remembered, that in engraved printed-circuit boards only conductor tracks are insulated while the rest of the area, covered with copper, can be treated as mass.

SMD pads

SMD pads have most often an oblong form, and in the Aperture table they should be defined as Flash in the Rectangular or Oblong shape of any size. Composing these pads of single lines may lead to errors, like in mass drawing.

In very rare cases calculation errors may appear. Repeating calculations with a changed number of circle segments or setting a different cutter diameter removes errors in most cases.

