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Purpose of This Document

This document should be used as a guideline for a demonstration of the four genesis tools dealing with rout.

Demo Prerequisites

Rout Blueprint

Each participant should have a copy of the blueprint (See Appendix A – Blueprints)

rout_demo Job

Make sure you have a copy of the rout_demo job.
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The blue_print is in millimeters, so make sure genesis is too (in the control popup).

Demo Flow Chart
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Demo Procedure

Create Rout Outline

Create and display rout layer 

1. Open the “demo_rout” job.

2. Open the “pcb” step.

3. Create a new layer of type “rout” and context “board”

4. Display it, thus making it the only affected (and work) layer.

Create P1

P1 will be the point to which all other lines will be attached with dimension links. We will use the dimension popup to create a point named P1 at 0/0

5. Open the “Dimension Popup”

6. Select the “add point” icon form the “dimension popup”

7. Click in the graphic area

8. Enter “0 0” in the status bar

9. Double click to execute.

Create Dlines

We will create 2 Dlines in the form of a cross at 0/0. These will help us in creating our rout outline.

1. Select the “add dimension” in the “dimension popup”

2. Select “Single Source” option

3. Enter P1 as the source (or use arrow to select it)

4. Select mode “All”

5. Set “Create New Element” to “yes”

6. Select element type “Dline”

7. Select the horizontal line icon

8. Select mode “All”

9. Enter 0 for Dy

10. Click Apply

11. Select the vertical line icon

12. Enter 0 for Dx

13. Click Apply again

Create four dimensioned lines

We will now create four lines that will make up the left section of our rout design. All lines will be linked to P1.

1. Change “Dline” to “Line”

2. Enter “r50” for symbol

3. Enter “–37.40” (mm, not inch) for Dx

4. Select “Set Dim”

5. In the workspace area, move the mouse to select a location for the dimension link box

6. Double click to create left vertical line.

7. Select the horizontal line icon

8. Enter “(38.5 + 38.35) / 2” for Dy. This will calculate and display the average of the two given boundary numbers (38.425)

9. Select “Set Dim”

10. Place the dimension box

11. Double click to create first horizontal line

12. Enter ”-38.425” for Dy

13. Select “Set Dim”

14. Place the dimension box

15. Double click to create the second horizontal line

16. Select the left vertical line for source element (instead of p1)

17. Select the “vertical line” icon

18. Enter “(74.80+74.50)/2” for Dx (To calculate average “74.65”)

19. Select “Set Dim”

20. Place the dimension box

21. Double click to create the right vertical line

Connect four lines 

Next, we will connect the four lines to form a chamfered rectangle 

10. Close the “Dimension Popup”

11. Select the “Connections”  tool from the “Rout” menu

12. Select “Intersection” icon

13. Select the “Mouse” designation method

14. Select “Chamfer” corner type

15. Select X mode “Length”

16. Select Y mode “Angle”

17. Enter “9.00” for X Len

18. Enter “45” for Y Ang

19. Deselect “Show all”

20. Deselect “Keep Remainders”

21. Select the top horizontal line by clicking on it just right to it’s intersection point with the left vertical line (1)

22. Select the left vertical line by clicking on it just below it’s intersection point with the top horizontal line (2)

23. When you get a preview of the desired chamfer, click “apply”.

24. Repeat steps 12…14 for the other three intersection points. 

Copy rectangle and link it

Since our rout design is symmetrical, we may copy our rectangle. We will copy it to a random point, and then move it to it’s right location using a dimension link.

25. Select the menu command “Edit”/”Copy”/”Same Layer”

26. Select an arbitrary source point

27. Select an arbitrary destination point

28. Execute (the new rectangle will be created somewhere in the work area)

29. Open the “Dimensions Popup”

30. Select the “Add Dimension” icon

31. Enter “P1” for source

32. Set “Create New Element” to “No”

33. Select the new reference point (should be “P4”) for destination

34. Enter “80.80” for Dx

35. Enter “0” for Dy

36. Select “Set Dim”

37. Place the dimension box

38. Double click to move the right rectangle to it’s exact location.

39. Switch to the “Change Dimension” icon.

40. For each of the right rectangle dimension boxes,

41. Select a dimension box

42. Click “Set Dim”

43. Move the mouse to place

44. Double click to execute.

Create slot

We will add the top slot, by dimensioning it from P1.

45. Select the “Add Dimension” icon

46. Select “Create new element - yes”

47. Select  “slot” for the element type

48. Select the rightmost slot entry type (with a,b,c,d parameters)

49. Enter “3” for “a”

50. Enter “13.20 - (1.5 * 2)” for “b”  (10.2)

51. Enter “33.80 + (13.20 / 2) for “c” (40.40)

52. Enter “21.60 + 1.5” for “d”

53. Click “apply”.

Copy slot

We will copy the slot and dimension it to create the bottom slot

54. Select the slot using “Select by rectangle” tool

55. Select the menu command “Edit”/”Copy”/”Same Layer”

56. Select an arbitrary source point

57. Select an arbitrary destination point

58. Execute (the new slot will be created somewhere in the work area)

59. Open the “Dimensions Popup”

60. Select the “Add Dimension” icon

61. Select the first slot’s center point for source (should be f27)

62. Set “Create New Element” to “No”

63. Select the new slot’s center point (should be “f32”) for destination

64. Enter “0” for Dx

65. Enter “-(43.20+3.00)” for Dy

66. Select “Set Dim”

67. Place the dimension box

68. Double click to move bottom slot to it’s right position.

Connect 1st slot

Now, we will use the connection tool again, this time to connect the slots with the two rectangles. We will use “keep remainders” so the lines will not be erased, and we will be able to connect the 2nd slot as well.

69. Zoom in to view the top slot

70. Close the “Dimension Popup”

71. Open the “Connections Popup” from the “Rout” menu.

72. Select “Intersection” icon

73. Select the “Mouse” designation method

74. Select “Corner” for “Mode”

75. Unset “Show all”

76. Set “Keep Reminders” to yes

77. Click on the top horizontal line of the slot, left to the left intersecting vertical line (1)

78. Click on the left vertical line, above the intersection point with top horizontal line (2)

79. When you get the right “P1” designation, click “Apply”

80. Same on the other side: Click on the top horizontal line of the slot, to the right of the intersecting right vertical line (3)

81. Click on the right vertical line above the intersection point with the top horizontal line (4)

82. When you get the right “P1” designation, click “Apply”

Connect 2nd slot

Again, we will use “keep remainders”, and later on we will erase the redundant lines.

83. Zoom in to view the bottom slot

84. Click on the bottom horizontal line, left to the intersection point with the left vertical line (1)

85. Click on the left vertical line, just below the intersection with the bottom horizontal line (2)

86. Click “Apply” in connection popup to execute.

87. Click on the bottom horizontal line, just left to the intersection point with the left vertical line (3)

88. Click on the left vertical line, just below the intersection point with the bottom horizontal line (4)

89. Click “Apply” to execute.

Remove remainders

The last action we have to take is to remove the four line remainders. You may also want to remove the two pads that act as center points for the slots. Remember though that all of these elements are part of the dimension scheme.

90. Use the “Delete Feature” tool to delete all elements.

Create Chains

Now, our rout outline is ready. Next we need to order the dimensioned features into chains. Assigning a feature to a chain simply adds five attributes to that feature:

· .comp
-
Compensation: either “left” or “right”

· .rout_chain
-
The chain index (in the sequence)

· .rout_flag
-
A numeric value supplied to a chain to provide data for the automatic process of the Auto Rout Manager.

· .feed
-
Feed rate.

· .speed
-
Spindle Speed.

These get set with the values that the user assigns to the chain, but can be adjusted individually for each feature.

Add Chain

We will create one chain that includes all the features. The compensation set to cut outside the board.

91. Open the “Rout Chain Definition Popup”

92. Enter your rout layer name

93. Choose “Add Chain” for operation

94. Enter 0.9 mm for “tool size” (or any other valid value)

95. Choose compensation “left”

96. Rout flag “1”

97. Feed rate “60” (or any other valid value)

98. Spindle speed “300” (or any other valid value)

99. Use the “Select by net” tool to select all the routing elements (28).

100. Click the “Select First” button

101. In the workspace area, click on the bottom-left chamfer feature

102. Double click to create the rout chain.

Reverse order

The chain was created in a counter-clockwise direction (see arrows and numbering). Since we chose “left” for compensation, we now need to reverse the order of the chains

103. Change “Operation” from “Add Chain” to  “Change Direction”

104. Select our chain from the list (there’s only one chain)

105. Click apply.

Change Speed

Sometimes the user might want to change the feed rate or spindle speed for a certain feature in the chain. Next we will lower the feed rate for the short segments around our two slots.

106. Select the features you want to change the feed rate for

107. Select the menu command “Edit”/”Attributes”/”Change …”

108. In the window that opens, select “Replace”, and click “Attributes”

109. Enter .feed

110. Change it (say “40”)

111. Close the attribute window

112. Hold down the <shift> key and click on the message bar to open up the “Feature Information Popup”

113. Select one of the features and note the different feed rate.

Set Plunges & Cutouts

The rout machine needs to start and end somewhere. These points (or rather – lines) are called “Plunge” and “Cutout”. Next will add those to our chain:

114. In the “Rout Chain Definition Popup”, select “Set Plunge” for “Operation”

115. Select “Corner” for type

116. Select the left  method icon

117. Enter 5 (inches) for A (plunge line length)

118. Enter 6 (inches) for B (cutout length)

119. Enter 40 and 50 for the feed rates

120. Select the two lines that make up a corner of a chamfer

121. Press apply.

The two selected lines are get stretched to form the plunge and cutout lines. Note that:

· Plunge entry point is represented by a circle

· Cutoff exit point is represented by a square

· The chain is reordered, starting at the plunge point and ending at the exit point.

Add Pilot Holes

This will add pilot holes (pads with the .pilot_hole attribute) to each of the tool down points.

122. In the “Rout Chain Definition Popup”, select “Add pilot holes” for “Operation”

123. Enter 1mm for tool size

124. Select the chain form the chain list

125. Click apply

The pilot holes are added according to the compensated rout path

Output NC-Rout Files

Once we are happy with our rout layer, we will want to output it to our routing machine.

Open the Auto Rout Manager

The output of NC files is done through the Auto Rout Manager.

126. From the main “Engineering Tool Kit” window, select the menu command “Actions”>”Auto Rout Manager”

127. In the window that opens, enter “rout_demo” for job

128. Enter “panel” for step

129. Enter “rout” for layer

130. Create your own NC set, or use one of the existing ones.

Select a Machine

You may click the “Rout Layer rout” stage to display the rout layer. A machine is actually an external configuration ASCII file that defines parameters and default values.

131. Click on the “machine” stage

132. Select one of the machines (e.g. excellon)

Enter Parameters

133. Click on the “Params” stage to open the parameters window

134. Note that you may change the file format in this dialog.

Chaining Table

The table allows the user to redefine each of the chain attributes. The set_table hook is used here to automatically configure the chains for output. 

Register & Order

The “Register” stage is used to align the NC file to the Rout table. The “Order” stage is used to define the order in which the steps will be routed.

Output File

After running executing (by clicking the second “run” button) the rout file is ready for output. Use the “simulate” option to view the rout path:

135. Click on the “NC-File” stage to display the file graphically

136. Right Click on the “NC-File” stage (M3) and select “Open File”

137. Make sure that “Highlight” “Auto Pan” and ”Auto Zoom” are all selected

138. Click on a line in the viewer that begins with a “G”. The display will be zoom in to the feature defined by that line of text

139. Press “Simulate” to begin an animated display of the rout path. Use the slide bar to increase or decrease display speed.

140. Stop simulate by clicking “Stop”

141. Close the “view” window

142. Right Click on the “NC-File” stage (M3) and select “Export File” to save the NC file.


Appendix A – Blueprints

Appendix B - Rout Tools Introduction

Dimension Tool

The Dimensions tool allows you to create a link between two features, and to create a new element. It is used mainly for rout path design, but may also be used for normal layout design.

After establishing a dimension link between a source and a destination element (whether created or existing), the link will display the distance between them in Cartesian coordinates (dx, dy) relative to the source. The display of the link can be customized by the user for clarity. Editing a dimension link, i.e. changing its value, will reposition the destination element relative to the source.

Connection Tool

The Connections tool allows you to connect and define a connection between two features. The connected features may be lines or arcs (or any combination of the two). The purpose of providing connections between features is to:

· Establish a relationship between features on a rout path. The relationship is embedded in a system-generated connecting element. It enables the connected features to remain connected when one of them is moved.

· Remove redundant sections of intersecting features that are external to the rout path.
Chaining Tool 

The Chaining tool lets the user to create chains for routing, while:

· Ordering features in each chain in the most efficient sequence for the rout machine.

· Defining several chains on a board for better planning.

· Setting different parameters for each chain, such as cutting tool size, feed rate, spindle speed, etc.
Auto Rout Manager

The Auto Rout Manager is used to automatically create an output file containing routing instructions to the NC routing machine, using predefined parameters. It enables the user to specify the method and sequence by which chains are output to the routing machine.

These parameters can be configured beforehand to comply with the exact requirements of each customer. Routing sequence, cutting tool compensation factor, output format, etc., can be specified and planned for the whole panel. The data file may be fed directly to an NC routing machine.
Appendix C – FAQ

The display is extremely crowded, how do I clean it?

I added a dimension line, but I can’t see it, what’s wrong?

Use the “Control Popup” to turn on/off display of dimension lines, chain indications, rout compensation or dimension messages. 

Appendix D – Line-Mode-Commands

Dimension Tool

dim_add
Add dimension

dim_change
Change existing dimension

p2p_auto
Automatic connect between dpoints

dim_delete
Delete dimension

dim_grp_params
Set grp params of dimension

dim_creext
Create dpoint (return feature index)

display_dim_msg
To display warning msg when violating dimensions

Connection Tool

sel_intersect_coord
The command performs an intersection of two features that have been previously selected. The intersection can be a regular corner, an arc or a chamfer. 

sel_intersect_best
The command performs an intersection of two features that have been previously selected. The intersection can be a regular corner, an arc or a chamfer.

Chaining Tool

chain_add
Add new chain

chain_append
Appends selected features to an exiting chain

chain_change
Change chain parameters

chain_cancel
Cancel a chain

chain_merge
Merge two chains

chain_insert
Insert a chain into another chain

chain_change_num
Change chain number

chain_change_dir
Change direction of chain

chain_list_reset
Reset selected chain list

chain_list_add
Add a chain to the selected chain list

chain_set_plunge
Set plunge in a chain

Rout Manager

ncr_cre_rout
Creates the rout and NC files.

ncr_get_current
To track the current nc-set with its corresponding job/step/layer

ncr_ncf_export
Used for exporting the NC files to an external directory.

ncr_order
Used for setting step & repeat order.

ncr_order_def
Used for setting the default step & repeat order, which is based on the step attribute: out_rout_order

ncr_register
Used for setting the registration values.

ncr_set_machine
Used for setting the rout machine name, and some other parameters.

ncr_set_params
Used for setting several NC set parameters.

ncr_table_apply
Used for applying the nc-table that was created by the line mode command ncr_table_set.

ncr_table_reset
Used for resetting a temporary nc-table, that is set by the ncr_table_set command.

ncr_table_set
Used for adding table entries.

ncrset_copy
Used for copying an existing NCset.

ncrset_create
Used for creating a new ncset entity.

ncrset_cur
Used for setting the current entity name that are used for all the

other line mode commands.

ncrset_delete
Used for deleting an existing NCset.

ncrset_page_close
Used for closing the package’s window.

ncrset_page_open
Used for opening the package’s window.

ncrset_rename
Used for renaming an existing NCset.

ncrset_units
Used for setting the current working units.

Miscellaneous

profile_to_rout
Converts a step profile into a rout layer. If the layer does not exist, it will be created.

sel_design2rout
Transforms selected features to arcs and unites lines. Used to create a rout outline from a Gerber (or any format) input

See document 0206 “Line Mode Commands” for a full description of these commands.

Apendix E – Auto Rout Manager Hooks

Machine Configuration File

The machine configuration files contain setup information for different machines. When the user selects a machine in the “Machine” stage, the respective configuration file is read to define the different parameters in the Auto Rout Manager flow chart stages. These parameters act as machine defaults, and may be changed by the user through the graphical user interface.

· The  “panel {}” section can be used to define different registration parameters to different panel sizes.

· The “reg {}” section corresponds to the “Register” stage. 

· The “Format {}” section applies to the “Output” section of the “Parameters” window (Params stage).

· The “out_hook {}” section defines parameters for the “out_hook” hook.

All machine hooks are located in $GENESIS_DIR/sys/hooks/ncr/config/machines/
Following is an example for an “excellon” machine file.

# FILE: $GENESIS_DIR/sys/hooks/ncr/config/machines/excellon

# This is a sample machine configuration file for use with the

# Auto Rout Manager.

# This file resides in the directory:

# $GENESIS_DIR/sys/hooks/ncr/config/machines

# The name of the this file will be used in the Auto Rout

# Manager to define a machine.

# You can have multiple machine files to cater for different

# machines.

# drill_layer: drill layer name to transfer drill pads to.

drill_layer = ncr-drill

sr_zero_drill = drl

# if no drill layername is given, the sr_zero_set parameter will 

# be forced to

# no. If the drill layer does not exist in current job, the datum 

# point of the

# step will be taken.

# hook_units: inch/mm - units used by hook scripts.

# (arguments passed to hooks are in these units)

hook_units = inch

# default registration parameters

reg {

xsize = 30 # width of machine table (inches)

ysize = 50 # height of machine table (inches)

angle = 0 # 0/90/180/270 - (degrees) angle of

# clockwise rotation of panels

mirror = no # yes/no - mirror in X axis
xoff = 0 # X offset of LL corner of panel (inches)
yoff = 0 # Y offset of LL corner of panel (inches)

version= 1 # 1-8 - coordinate version

xorigin= 0 # X origin coord (inches)

yorigin= 0 # Y origin coord (inches)
xscale = 1 # X scale factor
yscale = 1 # Y scale factor
xscale_o = 0 # X Anchor for scaling (inches)

yscale_o = 0 # Y anchor for scaling (inches)

}

# output parameters definition

#

format {

format = excellon1 # excellon1/excellon2/ati/sm1000/

# sm3000/pda/hitachi

zeroes = trailing # Omit

# none/leading/trailing zeroes.

units = mm # inch/mm - units for output data

tool_units = mm # inch/mm - units for tool definition data
nf1 = 3 # numbering format 1st digit
nf2 = 2 # numbering format 2nd digit

decimal = yes # yes/no - denote decimal point notation

sr_start_code = 25 # 25/31-step and repeat start code (M25

# or M31)

modal_coords = yes # yes/no - denotes modal coords

single_sr = yes # yes/no - have sr commands even if single step

sr_zero_set = yes # yes/no - ignore the origin of the panel and

# set origin for each step according to

# attribute given to one pad in drill layer

# named in the above parameter

# sr_zero_drill_layer.

foot_down_cmd = G99 # Used only in Excellon files to
# pressure

# foot down before routing line/arc (such as

# in pinless routing). Features with attribute

# .foot_down will have a foot_down_cmd in the

# rout file.

}

#break_sr: yes/no - output all steps data

break_sr = no

#ccw: yes/no - machine is in counter clockwise mode

ccw = no

#short_lines: none/angle - treat short lines with angle

short_lines = none

#press_down: yes/no - pressure foot down on all tool ups

press_down = no

#last_z_up: 16/17 - last tool up definition (M16 or M17)

last_z_up = 16

#max_arc_ang: 0-360 - maximum angle of arc, any arc that has

# a sweep more than this value will be subdivided.

max_arc_ang = 180

#sep_lyrs: yes/no - use separate layers when outputting

# steps with different orientation.

# Example:

# If we are outputting layer ‘rout’ and wish to have some

# differences in the data according to the rotation

# of the step instance, we need to define a layer called:

# ‘rout<deg>’ (where <deg> is the step rotation - 90,180,270).

# copy ‘rout’ to ‘rout90’ and make the changes.

# If sep_lyrs = yes then the Auto Rout Manager will

# take the data from the appropriate layer according to the

# orientation (this will break up the S&R block into two).

sep_lyrs = no

#allow_no_chain_f:yes/no - allow output even if 

# there are unchained features

# (ignore these)

allow_no_chain_f=no

# panel registration information.

# for each size panel a different registration can be

# defined.

panel {

xsize = 20 # panel width (inches)

ysize = 18 # panel height (inches)

reg {

fit = no # yes/no - yes to fit panel on table

# according to the parameters below.

angle = 0 # 0/90/180/270 - degrees of rotation (clockwise)

mirror = no # yes/no - mirror in X axis

xoff = 0 # X offset of LL corner of panel (inches)

yoff = 0 # Y offset of LL corner of panel (inches)

xscale = 1 # X scale factor

yscale = 1 # Y scale factor

xscale_o = 0 # X Anchor for scaling (inches)

yscale_o = 0 # Y anchor for scaling (inches)

}

}

# output hook definitions

out_hook {

exists = yes # yes/no - yes if output hook is to be run

header = yes # yes/no - yes if header to be customized

eof = no # yes/no - yes if eof to be customized

tool_change = yes # yes/no - yes if tool change to be

# customized

start_step = no # yes/no - yes if S&R start to be customized

end_step = yes # yes/no - yes if S&R end to be customized

}

Set_Machine Hook

The “set_machine” hook is a CSH script, executed after the “machine configuration file” to handle more complicated registration problems. The hook receives as input the registration parameters defined by the machine file. After doing it’s own calculations and manipulations it outputs the new parameters back to the Auto Rout Manager. The hook is always located at $GENESIS_DIR/sys/hooks/ncr/set_machine

An example of a simple “set_machine” hook follows.

# FILE: $GENESIS_DIR/sys/hooks/ncr/set_machine

#

# This hook is automatically run when a machine is defined

# in the Auto Rout Manager. The purpose of this hook

# is to automate registration of the panel on the machine

# table in circumstances where the static definition in the

# machine config file does not suffice. (e.g. when panel

# sizes are variable and not known at set-up time).

#

# This hook is run after the machine configuration file is read

# and the values passed to it are from there.

#

# The ‘set_machine’ script receives as input 2 parameters :

#

# 1. csh script path : the script contains the NC-header and

# some other parameters as described below

# 2. out_file : path to file in which to place output.

#

# Environment variables :

# JOB - the job name

# STEP - the step name

#

# Input ‘csh’ script example :

# ============================

#

#

#set ncLAYER = (01-drl )

#set ncSET = (1 )

#set ncMACHINE = (m1 )

#set ncTHICKNESS = (0 )

#set ncPNLWIDTH = (20 ) width of panel

#set ncPNLHEIGHT = (32 ) height of panel

#set ncANGLE = (0 ) angle of rotation (from machine file)

#set ncMIRROR = (0 ) mirror in X

#set ncXOFF = (2.5 ) offset of panel (from machine file)

#set ncYOFF = (0.75 )

#set ncXORIGIN = (10 ) origin of machine (g93 from machine file)

#set ncYORIGIN = (12 )

#

# Output file structure :

# =======================

#

# The output file should contain a line of parameters

# The line must contain the following values :

#

# 1. angle (0, 90, 180, 270)

# 2. mirror (0, 1)

# 3. xoff (x offset inch/mm)

# 4. yoff (y off inch/mm)

# 5. xorigin (x origin inch/mm)

# 6. yorigin (y origin inch/mm)

#

set source_script = $1

set out_file = $2

source $source_script

# add 2 to X and 1 to Y offsets

#

set xoff = `echo “scale=6; $ncXOFF + 2” | bc`

set yoff = `echo “scale=6; $ncYOFF + 1” | bc`

#

# make any changes in the values and return them to the

# Auto Rout Manager. They will be displayed in the

# registration popup and used in the output.

#

echo $ncANGLE $ncMIRROR $xoff $yoff $ncXORIGIN $ncYORIGIN \ 

>> $out_file

Set_table Hook

The “set_table” hook a CSH script, executed when the top “Run” button of the flow chart is clicked, and when the “Hook Setting” button in the table popup is pressed. The script is activated for each row of the chain table, and it’s function is to automatically generate the parameters for each one of these rows.
# FILE: $GENESIS_DIR/sys/hooks/ncr/set_table

#

# This hook is automatically run when the “Top Run Button”

# in the Auto Rout Manager is activated (or when the “Hook 

# 

# button in the table popup is pressed).

# The purpose of this hook is to automatically generate

# the parameters for each row in the chain table popup.

#

# The ‘set_table’ script receives as input 2 parameters :

#

# 1. csh script path : the script contains the NC-table and

# some other parameters as described below

# 2. out_file : Path to a file where the output from this

# script is written to.

#

# Input ‘csh’ script example :

# ============================

#

#

#set ncLAYER = (01-drl )

#set ncSET = (1 )

#set ncMACHINE = (m1 )

#set ncTHICKNESS = (0 )

#set ncTYPE = (chain chain hole hole hole )

#set ncSTEP = (pcb pcb panel panel pcb )

#set ncSIZE = (2.4 2.4 0.6 1.6 1.8 )

#set ncCOMP = (right left none none none )

#set ncPATH = (2000 3000 0 0 0 )

#set ncCOUNT = (0 0 20 5 15 )

#set ncFLAG = (1 2 0 0 0 )

#set ncCW = (1 0 0 0 0 )

#set ncFEED = (30 60 0 0 0 )

#set ncSPEED = (300 300 0 0 0 )

#

# Output file structure :

# =======================

#

# The output file should contain a line of parameters per

# each input line. In addition, pilot drill entries can

# be added by this script.

#

# Each line must contain the following values :

#

#

# 1. Original index in array (starting with 1)

# 2. Tool size (mm

# 3. Spiral mode (none/sw/machine)

# 4. Hole mode (rout/drill)

# 5. optional (y/n)

# 6. duplicate (y/n)

# 7. comp factor

# 8. speed - spindle speed

# 9. feed_rate

# 10. group (new/same)

# 11. order

#

alias COMPARE ‘echo “if(\!*) 1;” | bc’

set source_script = $1

set out_file = $2

source $source_script

set i = 1

set ord = 1

# output holes first

while ($i <= $#ncSIZE)

if ($ncTYPE[$i] != hole) then

@ i++

continue

endif

echo $i $ncSIZE[$i] none rout y n 0 0 20 new $ord >> $out_file

@ i ++

@ ord ++

end

#

# now output chains in the same order as they 

# appear

# and group together any chains that belong to the same step and

# have the same tool size.

#

# duplicate any chains with tool size less than 0.05 inch.

#

set i = 1

set count = 1

while ($i <= $#ncSIZE)

if ($ncTYPE[$i] != chain) then

@ i++

continue

endif

# check if we want to group these together

#

set grp = new

if ($count > 1) then

if ($ncSIZE[$i] == $prev_size && $ncSTEP[$i] == \

$prev_step) then

set grp = same

endif

endif

echo $i $ncSIZE[$i] none rout n n $ncSIZE[$i] \

$ncSPEED[$i] $ncFEED[$i] $grp $ord >> $out_file

@ ord ++

# find out if we need to duplicate

#

if ( `COMPARE “$ncSIZE[$i] \<= 0.05”`) then

echo $i $ncSIZE[$i] none rout n y $ncSIZE[$i] \

$ncSPEED[$i] $ncFEED[$i] same $ord >> $out_file

@ ord ++

endif

set prev_size = $ncSIZE[$i]

set prev_step = $ncSTEP[$i]

@ i ++

@ count++

end

Out-file Hook

# FILE: $GENESIS_DIR/sys/hooks/ncr/out_file

#

# This hook is automaticaly run when the “Bottom Run Button”

# in the Auto Rout Manager is activated

# The purpose of this hook is to change the output file

# on-the-fly making it easier to create customized rout

# output.

#

# The script receives as input one parameter : a name of ‘csh’ 

# script to source.

# The ‘csh’ script contains the following variables :

#

#

# General information

#

#set ncLAYER = (rout ) # name of layer

#set ncSET = (nc1 ) # name of NC-set

#set ncMACHINE = (excellon ) # machine name

#set ncFORMAT = (Excellon1 ) # format (see machine file)

#set ncZEROES = (trailing ) # zeroes (see machine file)

#set ncUNITS = (mm ) # units (see machine file)

#set ncTOOL_UNITS = (mm ) # tool units (see machine file)

#set ncNF = (2.4 ) # numbering format (see machine file)

#set ncCCW = (0 ) # CounterClockwise mode (see machine file)

#

#set ncHEADER_PATH = (<path> ) # path of file to place header 

# commands

#set ncEOF_PATH = (<path> ) # path of file to place EOF commands

ncSR_NAME # step name

ncSERIAL # order of output

ncSR_DX, ncSR_DY # offset

ncSR_ANGLE # rotation (0, 90, 180 or 270)

ncSR_MIRROR # mirror (0 = no mirror, 1 = mirror)

# Registration information

#

#set ncREGANGLE = (0 ) # angle of rotation (0/90/180/270)

#set ncREGMIRROR = (0 ) # mirror in x (1 - mirror, 0 - no)

#set ncREGXOFF = (2 ) # X offset

#set ncREGYOFF = (1 ) # Y offset

#set ncREGXORIGIN = (2 ) # X origin

#set ncREGYORIGIN = (1 ) # Y origin

#set ncTRNSX$ORIGIN=(x2) # origin point string calculated

# consider the zeros and number-format

#set ncTRNSY$ORIGIN=(y1)

# Chain table information

#set ncTYPE = (chain hole chain ) # type of chain chain/hole

#set ncSTEP = (pcb panel panel ) # step name

#set ncCHAIN = (1 1 2 ) # chain number

#set ncCOMP = (none write left ) # compensation mode

#set ncPATH = (35.354 74 94 ) # length of chain path

#set ncCOUNT = (10 16 28 ) # number of hole hits

#set ncFLAG = (1 0 2 ) # Rout flag

#set ncCW = (1 0 1 ) # 1 - clockwise chain, 0 - ccw

#set ncDUP = (1 0 1 ) # 1 - duplicated chain, 0 - no

#set ncTOOL_NUM = (1 2 2 ) # default tool number

#set ncCOMP_NUM = (1 2 2 ) # default compensation factor

number

#set ncTOOL_SIZE = (35.354 74 94 ) # tool size in mils/microns

#set ncTOOL_SIZE2 = (.035 .074 .094 ) # tool size in inch/mm

#set ncCOMP_FACT = (35.354 74 94 ) # comp factor 

#in mils/microns

#set ncCOMP_FACT2 = (.035 .074 .094 ) # comp factor in inch/mm

#set ncTOOL_SPEED = (300 300 300 ) # spindle speed

#set ncTOOL_FEED = (85 85 85 ) # feed rate

#set ncTOOL_CHANGE = (““ ““ ““ ) # paths of files to place

# tool change commands

#set ncSTART_STEP = (““ ““ ““ ) # paths of files to place

# start of step commands

#set ncEND_STEP = (““ ““ ““ ) # paths of files to place

# end of step commands

#

# There are 2 environment variables that are passed to the 

# script:

#

# 1. ‘JOB’ - job name

# 2. ‘STEP’- step name

#

# The script can control the following file parts :

#

# 1. Header : output to the $ncHEADER_PATH pathname.

# This will replace the default header created

# by the software (including the G93/92 command.

#

# 2. End of file : output to the $ncEOF_PATH pathname.

# This will replace the default EOF coomads created

# by the software (e.g. M30 for excellon).

#

# 3. Tool change : output to the $ncTOOL_CHANGE[i] pathnames.

# This will replace the default tool change command

# created by the software.

# NOTE: If the header was changed by this script

# in a way that changes the tool numbers, then

# you must define tool change commands to

# match the header.

#

# 4. Start Step : output to the $ncSTART_STEP[i] pathnames

# This will replace the default start step

# command created by the software.

# (e.g. M25 in excellon).

#

# 5. End Step : output to the $ncEND_STEP[i] pathnames

# This will replace the default end step

# commands created by the software.

# (e.g. M26\nM27 in excellon1).

#

# The script may write only to files that are not empty strings.

# The machine file contains flags that indicate which part of the

# file may be controled by this hook.

#

#

source $1

#

# Header section

#

if ($ncHEADER_PATH != ““) then

echo M48 > $ncHEADER_PATH

# print out size definitions

# tools

set tn = 0

set i = 1

foreach itn ($ncTOOL_NUM)

if ($tn < $itn) then

echo T0{$itn}C{$ncTOOL_SIZE2[$i]}F30 \

>> $ncHEADER_PATH

set tn = $itn

endif

@ i++

end

# comps

set cn = 1

set i = 1

while ($i <= $#ncTYPE)

if ($ncTYPE[$i] == chain && $ncCOMP[$i] != none && \

$ncDUP[$i] == 0) then

echo CP,{$cn},{$ncCOMP_FACT2[$i]} >> \

$ncHEADER_PATH

@ cn++

endif

@ i++

end

echo % >> $ncHEADER_PATH

echo G93X{$ncREGXORIGIN}Y{$ncREGYORIGIN} >> $ncHEADER_PATH

endif

#

# Tool change commands

# for every chain

#

set i = 1

set cn = 1

while ($i <= $#ncTYPE)

if ($ncTOOL_CHANGE[$i] != ““) then

if ($ncTYPE[$i] == hole || $ncCOMP[$i] == none) then

echo T0{$ncTOOL_NUM[$i]} > $ncTOOL_CHANGE[$i]

else

if ($cn > 9) then

echo T0{$ncTOOL_NUM[$i]}$cn > \

$ncTOOL_CHANGE[$i]

else

echo T0{$ncTOOL_NUM[$i]}0$cn > \

$ncTOOL_CHANGE[$i]

endif

@ cn++

endif

endif

@ i ++

end

#

# End step commands

# for the end of the drill section

#

set i = 1

set last_in_step = 0

while ($i <= $#ncTYPE)

if ($ncEND_STEP[$i] != ““) then

if ($ncTYPE[$i] == hole) then

set last_in_step = $i

endif

endif

@ i ++

end

if ($last_in_step > 0) then

echo M26 > $ncEND_STEP[$last_in_step]

echo M27 >> $ncEND_STEP[$last_in_step]

endif

#

# End of file (EOF) section

#

if ($ncEOF_PATH != ““) then

echo T00 > $ncEOF_PATH

cho M30 >> $ncEOF_PATH

endif
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“Feed rate” and “spindle speed” have no units. These numbers are transferred directly to the rout machine.
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