

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































POSTPROCESSING/Plot/General Remarks

S. GENERAL REMARKS FOR THE FURTHER PROCEEDING
In principle, the further proceeding is the same for all plans:

a. After the kind of display of the ’picture’ has been determined, the signal and
. documentation layers to be considered in the respective plan must be selected.

b. Subsequently, the selection of the layer elements to be modified of the first
selected signal layer will be effected.

c. Then the exact display of the selected elements is determined by specifying the
masks and the load symbols.

d. If further signal layers have been selected, the same procedure (clement
selection, mask selection) must be executed for the next signal layer, etc.

e. Afterwards, the element selection for the first selected documentation layer is
effected.

f. Then the display of the selected elements (mask/load symbol selection) is
determined.

g. If further documentation layers have been selected, the same procedure must be
executed for the next documentation layer, etc.

h. Afterwards, you automatically return to menu 4.

Further proceeding in this description

The proceeding for the layer selection (point a) and the element selection of
signal layers (point b) is not the same in all plans and will therefore be described
separately for each plan.

The element selection for documentation layers is identical for all plans and will
be described in the chapter "Element selection for documentation layers".

The proceeding for determining the display of the selected elements of signal
layers (point c¢) and documentation layers (point f) is the same for all plans. It
will be explained in the chapter "Mask selection".

If the determination of the element display (= mask selection) differs from the
general proceeding, it will be explained in the description of the respective plan.

These differences appear in the

- production plot: component display in the silk screen,
- display of drills in the drill plan,

- display of test points in the test point plan,

- display of glue points in the glue plan,

- display of vias and heat traps in the negative plan.
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6. LAYER PLOT
After you have saved your specifications for the display of the elements to be

plotted and if you have selected "Layer plot" for this picture in menu 4, you get
to menu 10 for the selection of the layer(s) to be used for this layer plot.

6.1 LAYER SELECTION

PROCEDURE : OUTPUT FILE :
PLOTTER : USAGE $ 10
PICTURE NO. : PLAN H LAYER :
Selection of signal layer(s),mark only 1 layer for prod.plots
(1) __ () __
(o] - (1]
(0) __ () __
() _ () __
(1] (1]
() _ () __
Number of layer pairs : Paging (+/-) >+<
Superposing documentation layers:
(DO) (D1) (D2) (D3) (D4) (D5) (D6) (D7)
(D8) (D9) (D10) (D11) (D12) (D13) (D14) (D15)

HANDLING INSTRUCTIONS

The numbers of the layer pairs and signal layers defined in the .adb-file automa-
tically appear in the menu.

You are also informed about how many layer pairs exist (e.g. "Number of layer
pairs : 4 ").

If the board has more than four layer pairs, you can select the further layer pairs
by pressing <CR> on the input field >+< at the end of this part of the menu. You
can go back by entering "-" or pressing <CR> if "-" is already entered.

Several signal layers may only be selected for control plots for the superimposed
layer display.

After selecting the signal layer(s), <CR>, you get to the lower part 9f the menu
and can select the documentation layer(s), which superimpose this signal layer(s).
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6.2 SELECTION OF THE LAYER ELEMENTS OF SIGNAL LAYERS

When you have saved the layer selection or the mirroring specifications, <CR>,
menu 24 appears for the selection of the elements to be plotted of the first
specified signal layer.

6.2.1 MENU 24

PROCEDURE : OUTPUT FILE :

PLOTTER : USAGE : 24
PICTURE NO. : PLAN : LAYER :
Selection of the elements to be plotted

VIAS ¢ _ SEGMENTS : _ TEXT FIELDS : _ COPPER AREAS : _
Plot only vias which are connected on this layer : _
Select components : _ Select signals : _

6.2.2 MENU DESCRIPTION

VIAS:

When selecting this function, the specified vias will be plotted (ref. to "Select
components / select signals").

SEGMENTS:

The specified segments and copper areas of this layer will be plotted (ref. to
"Select components / select signals”).

TEXT FIELDS:

When selecting this function, the specified text fields (ref. to "Select
components / select signals") of this signal layer will be plotted.

COPPER AREAS:

For PRISMA, this function is contained in the function "SEGMENTS" and
should therefore not be selected.
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Plot only vias, which are connected on this layer:

If this function is selected, only the vias connected on this layer will be
displayed in the layer plot.

If you do not select this function, all vias existing on this layer will be plotted.

SELECT COMPONENTS / SELECT SIGNALS:

The two selection possibilities (for components and for signals) are connected
as an ’AND’ link, i.e.

even if only one of the two selections has been activated, the other selection is
also active automatically!

So only ’selection active’ (regardless if one or both selection possibilities have
been marked) or ’selection switched off’ (no selection) is possible.

not selected:

- if both selections haven’t been activated, no selection is effected, i.e. all
elements marked one menu before (vias, segments + copper areas, texts)
will be plotted.

- if only one of the two selections has been activated, no element of the
other not activated selection will be plotted!

Note:

If you want to plot e.g. all signals but only some components, you have to
mark both selections; after the component selection has been effected, you
specify "all but .." in the signal selection and press <CR>.

selected:

An gdditional menu appears, in which a selection sorted after components
or signals is possible.

|Consider all but the specified ones (1)
Consider only the specified ones (2) Show names : _
Selection number (1)

COMPONENT (or SIGNAL)

Respective to the selection number, which you enter here, only the elements. of
the signal layer specified in the upper part of the menu will be plotted, which

1) do not belong to the specified components or signals. The component
or signal names to be omitted are entered in the menu field which
appears below.

2) belong to the specified components or signals. You enter the desired
component or signal names in the menu field which appears below.
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6.3

Show names:

When selecting this function (without pressing <CR>!), you get a listing of
the signal/component names contained in the file in the upper part of the
shell window.

When you are in the lower part of the menu, you have to press the <Cursor
up> key to get to this input field.
Note:

In the appendix to the POSTPROCESSING description, you will find an
example that illustrates the effects of the different selection possibilities.

FOR THE FURTHER PROCEEDING

After the selection of the elements to be plotted, the respective menus for the
exact determination of the element display are called (ref. to the chapter "Mask
selection").

If several signal layers (for control plots) were selected, after the determination
of the element display for the first signal layer, the menu for the element
selection for the second selected signal layer is called, etc.

If documentation layers were also selected in the menu for the layer selection
and the specifications for the plotting of the signal layer(s) are finished, the
menu for the selection of the elements to be plotted of the first selected
documentation layer appears (ref. to the chapter "Element selection for
documentation layers"). After the element selection has been finished, the
element display can be determined (ref. to the chapter "Mask selection").

Attention:

The component and/or signal selection on the signal layers has no effect on
the element selection on the assigned documentation layers.

After all documentation layers have been processed, you return to menu 4 for
the definition of the ’picture’. '
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7. SOLDER RESIST PLAN

If you have selected the display of the solder resist plan (selection number 2) for
a picture to be generated in menu 4 for the picture selection, you get to menu 5
for the determination of the kind of display. In the upper part of the menu
"SOLDER RESIST PLAN" is entered. Here, you determine how the board elements
for the solder resist plan are to be displayed and which special pens are to be
used.

7.1 LAYER SELECTION

After you have saved the specifications for the display of the elements to be
plotted in the solder resist plan, you get to menu 8 for the selection of the
layer(s) to be used for this plan.

PROCEDURE : OUTPUT FILE :
PLOTTER : USAGE : 8
PICTURE NO. : PLAN H LAYER :
SELECTION of the signal layer(s):

Solder side _ (0) Mark only one layer for

production plots!
Component side _ (1)

superposing documentation layers:
(DO) (D1) (D2) (D3) (D4) (D5) (D6) (D7)
(D8) (D9) (D10) (D11l) (D12) (D13) (D14) (D15)

HANDLING INSTRUCTIONS

Both layers (solder and component side) must only be selected for control plots
for the display of superimposed layers.

After selecting the layer(s), <CR>, the respective documentation layers are
automatically selected by OUTPUT (for the solder side: D2 = layer 19 in the
layer plan; for the component side: D3 = layer 20 in the layer plan).
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7.2 SELECTION OF THE SIGNAL LAYER ELEMENTS THAT ARE NOT TO BE

COVERED

After you have stored the layer selection with <CR>, menu 16 appears for the
selection of the vias/pins that are not to be covered (= to be plotted) of the
first selected signal layer. The number of the activated layer is entered in
"LAYER" in the upper part of the menu.

PROCEDURE : OUTPUT FILE :
PLOTTER : USAGE : 16
PICTURE NO. : PLAN : LAYER :

SELECTION of the elements that are not to be covered

pins : x
SMD-pins :

changes :

Enlargement/reduction for SMD-pins : 0.000 (In.)

7.2.1

Handling instructions

The elements to be plotted in the solder resist plan (=not to be covered) are
chosen by putting an "X" in the respective field.

OUTPUT uses all solder resist sizes defined for this file in "Track technology"”
and "Via technology".

Special case --> Glue plan for SMD-'reflow’-procedure

In the last line of the menu, you can specify the enlarged/ reduced representation

“of SMD-pins. This is a special function for the creation of the glue plan for a

‘reflow’-procedure (the pins of the SMD component are the glue pads for SMDs).
This plan should be created separately from the solder resist plan (select only
"SMD-pins" and enter a respective reduction).

Attention: .
The enlargement/reduction you enter here refers to the solder resist sizes of the
respective track types that were defined in the technology!

7.3 For the further proceeding

After the selection of the elements to be plotted, the respective menus f or the
exact determination of the element display are called (ref. to the chapter "Mask
selection").
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If solder and component side (for a control plot) were selected, after the
determination of the element display for the first signal layer, the menu for the
element selection for the second selected signal layer is called.

If documentation layers were also selected in the menu for the layer selection and
the specifications for the plotting of the solder resist layer(s) are finished, the
menu for the selection of the elements to be plotted of the first selected
documentation layer appears (ref. to the chapter "Element selection for
documentation layers"). After the element selection has been finished, the element
display can be determined (ref. to the chapter "Mask selection").

Attention:

- The via/pin selection on the signal layers has no effect on the element
selection on the assigned documentation layers.

- Sheet frame, board frame, adjustment marks, sizes and legend are only
displayed in the solder resist plan if a documentation layer will also be plotted
in the respective ’picture’.

After all documentation layers have been processed, you return to menu 4 for the
definition of the ’picture’.
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8. SILK SCREEN

If you have selected the display of the silk screen (selection number 3) for a
picture to be generated in menu 4, you get to menu 5 for the determination of the
kind of display. In the upper part of the menu "SILK SCREEN" is entered. Here,
you determine how the board elements for the silk screen are to be displayed and
which special pens are to be used. '

8.1 LAYER SELECTION

After you have saved the specifications for the display of the elements to be
plotted in the silk screen, you get to menu 9 for the selection of the layer(s) to be
used for this plan.

PROCEDURE H OUTPUT FILE :
PLOTTER : USAGE : 9
PICTURE NO. : PLAN $ LAYER :
SELECTION of the component layer(s):

Solder side _ (0) Mark only one layer for

production plots!
Component side _ (1)

superposing documentation layers:
(DO) (D1) (D2) (D3) (D4) (D5) (D6) (D7)
(D8) (D9) (D10) (D1l) (D12) (D13) (D14) (D15)

HANDLING INSTRUCTIONS

Both component layers (solder and component side) must only be selected for
control plots for the superimposed display of the two silk screens.

After selecting the component layer(s), <CR>, the respective documentation
layer(s) in the lower part of the menu are automatically selected by OUTPUT
(solder side -> DO = layer 17 in the layer plan; component side -> D3 = layer 18
in the layer plan).

Attention:

CIS/PCB automatically stores the component frame segments and t.hc text fields
with the component names on the assigned component-documentation layer.

On the same documentation layer, user defined elements (segments, text fields)
may also exist.
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All these elements will not be plotted if the cross that OUTPUT has
automatically placed in front of the documentation layer during the layer
selection will be deleted by the user!

8.2 COMPONENT SELECTION OF COMPONENT LAYERS
After you have stored the layer selection with <CR>, menu 21 appears for the
selection of the components of the first selected layer that have to be
considered during the generation of the component frames and the component
names.
The number of the activated layer is entered in "LAYER" in the upper part of
the menu.

8.2.1 MENU 21

PROCEDURE H OUTPUT FILE :
PLOTTER : USAGE : 21
PICTURE NO. : PLAN :

LAYER :

Consider all components for the silk screen (Y¥/N) : N

8.2.2 MENU DESCRIPTION
Consider all components for the silk screen:
Y:

All components of the signal layer specified in the upper part of the menu are
to be plotted.

N:

An additional menu is called, in which the components can be selected (see
next page).
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Consider all but ythe specified ones (1)
Consider only the specified ones (2) Show names : _
Selection number (1) ‘

Respective to the selection number, which you enter here, only the components of
the component layer specified in the upper part of the menu will be plotted,
which

1) are not specified. You enter the names of the components which are not to
be considered in the next menu field.

2) are specified. You enter the names of the components to be considered in
the next menu field.

Show names:

When selecting this function (without pressing <CR>!), you get a listing of the
components existing on this layer in the upper part of the shell window.

When you are in the lower part of the menu, you have to press the <Cursor up>
key to get to this input field.
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8.3 COMPONENT DISPLAY
PRODUCTION PLOT

As CIS/PCB automatically stores the component frame segments and the text
fields with the component names on the assigned component-documentation
layer, the respective documentation layer must be marked in the menu.

After the component selection, the menu for selecting the elements to be
plotted appears (ref. to chapter "Element selection for documentation layers").

In order to plot the component frames, you have to select ’segments’; to plot the
component names, 'texts’ must be selected.

The mask selection for plotting the component frames (and all other segments
existing on this documentation layer) is effected in the menu that appears next
(ref. to chapter "Mask selection”).

For production plots, the text fields with the component names are
automatically created with the plot mask defined in menu 5 in "Special pen for
texts".

CONTROL PLOT

If the current ’picture’ is a control plot, the mask selection for the display of
the component frames and names is effected as usual, i.c a mask is specified
for each layer (ref. to the chapter "Mask selection").
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9. DRILL PLAN

If you have selected the display of the drill plan (selection number 4) for a
picture to be generated in menu 4 for the picture selection, you get to menu 5 for
the determination of the kind of display. In the upper part of the menu "DRILL
PLAN" is entered. Here, you determine how the board elements for the drill plan
are to be displayed and which special pens are to be used.

9.1 LAYER SELECTION
After you have saved the specifications for the display of the elements to be

plotted in the drill plan, you get to menu 11 for the selection of the layer pairs
and documentation layers to be used for this plan.

PROCEDURE : OUTPUT FILE :
PLOTTER : USAGE : 11
PICTURE NO. : PLAN : LAYER :

Selection of signal layer(s),mark only 1 layer for prod.plots

(1) __ () __
(0] (]

() __ | () __

() __ () __
(] (]

() _ 1 () _
Number of layer pairs : Paging (+/-) >+<

Superposing documentation layers:
(DO) (D1) (D2) (D3) (D4) (D5) (D6) (D7)
(D8) (D9) (D10) (D11) (D12) (D13) (D14) (D15)

HANDLING INSTRUCTIONS

The numbers of the layer péirs and signal layers defined in the .adb-file
automatically appear in the menu.

You are also informed about how many layer pairs exist (e.g. "Number of layer
pairs : 4 ").

If the board has more than four layer pairs, you can select the.further layer
pairs by pressing <CR> on the input field >+< at the end of this part of the
menu. You can go back by entering "-" or pressing <CR> if "-" is already
entered.
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Several layer pairs may only be selected for control plots.

After selecting the layer pairs, <CR>, you get to the lower part of the menu
and can select the assigned documentation layer(s).

9.2 SELECTION OF THE KIND OF VIA FOR THE DRILL PLAN

After you have stored the layer pair and documentation layer selection with
<CR>, menu 30 appears for the selection of the vias/pins to be plotted. If you
selected several layer pairs for a control plot, the menu is called for each layer
pair. The number of the activated layer pair is entered in "LAYER" in the
upper part of the menu.

9.2.1 MENU 30

PROCEDURE : OUTPUT FILE :
PLOTTER : USAGE : 30
PICTURE NO. : PLAN e LAYER :
SELECTION
drilled through: _ buried: _ blind: _

NC-routing
through-connected: _ not through-connected : _ contours : _

9.2.2 MENU DESCRIPTION

By selecting the respective functions, OUTPUT gets the information which via
and drill types shall be selected from the technology for the drill plan.

drilled through:

The drills of all via types that are specified as drilled through (= attribute "D")
in the via technology shall be plotted.

This specification applies to the vias and pins that go through all layers, as
well as to the mounting holes. These elements can be selected with the
parameters "through-connected” and "not through-connected".

buried: ;

The drills for the vias that go only through one layer pair shall be plotted.
through-connected:

If this parameter has been selected, the through-connected vjas/pins and/or the
buried vias will be plotted depending on your entries in "dnlle_d through”
and/or "buried". (A drill type defined as "through-connected” in the drill
technology must be assigned to the respective via types in the via technology.)

not through-connected:
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If "drilled through" and this parameter are selected, the mounting holes will be
plotted.

NC-routing contours:

The tracks digitized for the marking of the NC-routing contours shall be
plotted (not yet implemented).

9.3 DISPLAY OF THE DRILLS
9.3.1 PRODUCTION PLOT

After you have saved the via selection, <CR>, menu 31 for the exact
determination of the drill display is called.

PROCEDURE : OUTPUT FILE :
PLOTTER : USAGE H 31
PICTURE NO. : PLAN H LAYER :
DRILL DIAMETER MASK LOAD SYMBOL
TYPE
0
1 0.026 .
2 0.026 —
3 0.026 -
4 0.031 _
5 0.031 —
6 0.031 _
7 0.051 _
Paging (+/=-) >_<

HANDLING INSTRUCTIONS

For the drill types defined in CIS/PCB, the specified diameter values appear in
the column "Diameter". Masks (and load symbols) must be entered for these
types.

As up to 32 drill types can be defined, you have to page in this menu.

In order to page down, enter "+" in the respective input field. You get to the
next page and the cursor remains on the input field so that you can enter "+"
again or "-" if you want to page up.

If the cursor is already located on the input field and "+" or "-" is displayed
there, paging is also possible by just pressing <CR>.

If all masks have been specified correctly and the cursor is not on the input
field for the paging, the information is stored by pressing <CR>.
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PLOTTING THE DRILLS
For each drill type to be plotted, the number of a plot mask defined in
COLUMBINE and a load symbol (= macro) defined in COLUMBINE must be
specified.
Note:
By entering "*" instead of a load symbol, all macros defined in COLUMBINE
can be listed. By pressing <CR>, the name of the load symbol that was listed
last will be entered.
Attention:

- If no load symbol is specified, OUTPUT expects the number of a
flash mask in "Mask"!

- Independent from the drill diameters defined in the drill
technology, the macros are always displayed with the size of 2,2 in.
if enlargement factor 1 was specified for this ’picture’ in menu 4.

If an enlargement factor unequal 1 was specified, the display value
2,2 is enlarged or minimized by this factor.

FLASHING THE DRILLS

For each drill type to be flashed, the number of a flash mask defined in
COLUMBINE must be specified.

9.3.2 CONTROL PLOT

For control plots, all drills of the via kind selected in menu 30 will be flashed
with the same mask or plotted with the same pen and the same load symbol.

Therefore, menu 33 appears that corresponds in principle to the standard menu
for the element display for control plots (ref. to chapter "Mask selection").

PROCEDURE H OUTPUT FILE :
PLOTTER H USAGE : 33
PICTURE NO. : PLAN : LAYER :

Mask : Load symbol : Flash (¥/N) : N

PLOTTING THE DRILLS

For each drill type to be plotted, the number of a plot mask defined in
COLUMBINE and a load symbol (= macro) defined in COLUMBINE must be
specified.

Note:
By entering "*" instead of a load symbol, all macros defined in COLUMBINE

can be listed. By pressing <CR>, the name of the load symbol that was listed
last will be entered.
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Attention:

- If no load symbol is specified, OUTPUT tries to flash with the
‘ specified mask even if "N" is entered in "Flash (Y/N)" and the
specified mask is a plot mask!

- Independent from the drill diameters defined in the drill
technology, the macros are always displayed with the size of 2,2 in.
if enlargement factor 1 was specified for this ’picture’ in menu 4.

If an enlargement factor unequal 1 was specified, the display value
2,2 is enlarged or minimized by this factor.

FLASHING THE DRILLS

If the drills are to be flashed, the number of a flash mask defined in
COLUMBINE must be specified. You must not enter a load symbol then.

9.4 FOR THE FURTHER PROCEEDING

. If several layer pairs were selected, after the determination of the element
display for the first layer pair, menu 30 for the element selection for the
second selected layer pair is called, etc.

If documentation layers were also selected in the menu for the layer selection
and the specifications for the plotting of the drills are finished, the menu for
the selection of the elements to be plotted of the first selected documentation
layer appears (ref. to the chapter "Element selection for documentation layers").

After the element selection has been finished, the element display can be
determined for this documentation layer (ref. to the chapter "Mask selection").

The same procedure will be repeated for all other selected documentation
layers.

Attention:

Sheet frame and board frame are only displayed in the drill plan if a
documentation layer will also be plotted in the respective ’picture’.
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10. NEGATIVE PLAN

If you have selected the display of the negative plan of plane layers (selection
number 7) for a picture to be generated in menu 4, you get to menu S for the
determination of the kind of display. In the upper part of the menu "NEGATIVE
PLAN" is entered. Here, you determine how the elements for the negative plan are
to be displayed and which special pens are to be used.

10.1 LAYER SELECTION

After you have saved the specifications for the display of the elements to be
plotted in the negative plan, you get to menu 12 for the selection of the layer(s)
to be used for this plan.

PROCEDURE : OUTPUT FILE :
PLOTTER : USAGE : 12
PICTURE NO. : PLAN : LAYER :

Selection of signallayer(s), mark only 1 layer for prod.plots

(1) __ () __

(0] (]
GND () __ () __
(2) _ | () _

(] (1]
(o) __ () __
Number of layer pairs : 2 Paging (+/=) >+<

Superposing documentation layers:
(DO) (D1) (D2) (D3) (D4) (D5) (D6) (D7)
(D8) (D9) (D10) (D11) (D12) (D13) (D14) (D15)

HANDLING INSTRUCTIONS

The numbers of the layer pairs and signal layers defined in the .adb-file, as well
as the signal names of the planes automatically appear in the menu.

You are also informed about how many layer pairs exist (e.g. "Number of layer
pairs : 2 ").

If the board has more than four layer pairs, you can select the further layer pairs
by pressing <CR> on the input field >+< at the end of this part of the menu. You
can go back by entering "-" or pressing <CR> if "-" is already entered.

For production and control plots, you can only select one plane laver for a
’picture’.
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Attention:

If there are no plane signal names in the layer menu, no planes have been
defined in the respective file. In this case, the menu can only be left with
<ESC><ESC>. , ‘
After selecting a plane layer, <CR>, you get to the lower part of the menu and
can select the superposing documentation layer(s).

10.2 ENLARGEMENT OF THE VIAS THAT DO NOT BELONG TO THE PLANE
SIGNAL

After you have finished the layer selection, menu 34 appears:

PROCEDURE : OUTPUT FILE :

PLOTTER s USAGE : 34
PICTURE NO. : PLAN : LAYER :
Enlarge VIAS not connected to plané by ¢ 0.00 (In.)

Here, you specify with which enlargement the vias that do not belong to the plane

are to be displayed in the negative plan --> this enlargement is not evaluated for
the flashing!

Note:
After entering the via enlargement in menu 34 and pressing <CR>, a submenu
appears for specifying additional plane signals on the respective plane layer.
This menu is only intended for Calay V04-systems and is not necessary for
PRISMA users!

Please leave this menu with <CR>.

Page 52 Calay Systems, Inc. PRISMA Reference Manual 1989



POSTPROCESS!NG/Ncgative Plan

10.3 DISPLAY OF THE VIAS AND HEAT TRAPS FOR CONTROL PLOTS

If the current picture was defined as control plot and if you have stored your
entries, menu 35 appears:

PROCEDURE H OUTPUT FILE :

PLOTTER H USAGE H 35

PICTURE NO. : PLAN 2 LAYER :

Pen assignment for negative plan

Signal: Mask: 1 Load symbol: Flash (Y/N): N
Others Mask: 1__ Load symbol: Flash (Y¥/N): N

HANDLING INSTRUCTIONS

a. In "Signal", the signal name for the activated plane layer is automatically
entered.

Behind it, you enter either a respective flash mask or a plot mask and a lcad
symbol for the display of the heat traps for the vias/pins that will be
connected to this plane layer.

Attention:

If you only enter a pen (= plot mask) for plotting the display of the heat
traps, but no load symbol, not the heat traps will be plotted but the vias
(in the shape and size defined in the technology)!

b. In the next line (behind "Others"), you enter either a flash mask or a plot mask
and a load symbol for the display of the vias/pins that exist on this layer but
do not belong to a signal which shall be connected to this plane layer.

If you only enter a plot mask (= pen) but no load symbol, the vias/pins that do
not belong to the plane signal will be plotted with the shape defined in the
technology.

During the plot (= using a plot mask), OUTPUT enlarges the diameter (defined
in CIS/PCB) of the vias/pins by the value specified in menu 34.

Attention:
The via enlargement specified in menu 34 will not be considered for the
flashing. Therefore, the flash mask must be specified with a size that
already contains the intended enlargement!

Notes:

- The specified masks and load symbols must be defined in COLUMBINE.
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- If you enter "*" instead of a load symbol all macros defined in

COLUMSBINE will be listed.

By pressing <CR>, the name of the load symbol that was listed last will be

entered.

- If the heat traps and/or the vias/pins that do not belong to the plane
signal are to be flashed, "Y" must always be entered in "Flash".
The specified mask must be defined as flash mask in COLUMBINE in this

case.

" 10.4 DISPLAY OF VIAS/HEAT TRAPS FOR PRODUCTION PLOTS

If the ’picture’ for this negative plan was defined as artwork and menu 34 is

finished, menu 36 appears.

PROCEDURE @ OUTPUT FILE :
PLOTTER : USAGE : 36
PICTURE NO. : PLAN : LAYER :
VIA| WIDTH | AUTOMAT.| MASK MASK | DIAMETER LOAD |FLASH
TYP| (In.) |MASK SEL. A B (In.) SYMBOL | (Y/N)
o | o.000 A:0.011
0.011 Y 1 B: N
1| 0.000 A:0.027
.040 Y 5 B: Y
2 | 0.000 A:0.027
.055 Y 5 B: Y
3 | o0.000 A:0.011
0.011 Y 1 B: N

Vias >>> not <<< connected to plane

Paging (+/-) >_<

The menu corresponds in principle to the standard menu for the via display for
production plots (ref. to chapter "Mask selection”).

Vias that do not belong to the plane signal

In difference to the standard menu, a line appears in the lower part of the menu
which specifies that the via types do not belong to the plane signal.

The entered via widths correspond to the widths from the CIS/PCB technology

plus the via enlargement specified in menu 34,
The automatic mask selection refers to these enlarged values!
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Heat traps
After you have finished your entries in menu 36, the same menu (now menu no.

37) is called. Here, you can determine the masks and load symbols for the display
of the heat traps of the via types that belong to the plane signal.

In the lower part of the menu, the following line appears:

Vias connected to plane signal Paging (+/=) > <

The via widths entered in the menu correspond to the widths from the CIS/PCB
technology.

Note: _
For the procedure concerning the mask and load symbol selection, ref. to the
chapter "Mask selection”.
10.5 FOR THE FURTHER PROCEEDING
After the display of the vias and heat traps of the selected plane has been
defined, the elements to be plotted of the first selected documentation layer are

selected.

Then the element display can be determined for this documentation layer (ref. to
the chapter "Mask selection").

If several documentation layers exist, this procedure is repeated for each layer.
After all documentation layers have been processed, you return to menu 4 for the
definition of the ’picture’.

If the negative plan shall be created for another plane layer, the same procedure
will be executed for this plane, as described above.
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11. ELEMENT SELECTION FOR DOCUMENTATION LAYERS

After you have finished the signal layer(s) or the planes, the standard menu
for the element selection of documentation layers appears, independent from
the kind of plan.

PROCEDURE : OUTPUT FILE :

PLOTTER : USAGE :

PICTURE NO. : PLAN : LAYER :

SELECTION of the elements to be plotted

SEGMENTS : _ TEXT FIELDS : ___ COPPER AREAS : _

HANDLING INSTRUCTIONS

This menu appears for the first documentation layer that has been selected; a
respective specification is displayed in "Layer". ,

By selecting the respective functions, you determine which elements of this
documentation layer are to be plotted.

Subsequently, you define how the elements shall be displayed (mask/load symbol
selection).

In regard to the segment and text field display, the proceeding during the mask
selection is dependent from the usage of the ’picture’ (control or production plot).

For PRISMA, the function "SEGMENTS" contains also the display of copper areas.
The function "COPPER AREAS" has no effect and should not be used. :

For further information, refer to the chapter "Mask selection”.

If several documentation layers have been selected, the same procedure must be
executed for the next documentation layer, etc.
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12. MASK SELECTION

12.1 MASK SELECTION FOR CONTROL PLOTS (MANUAL)

If in menu 4 for the picture definition, the selection number (2) was entered in
"Usage" for this ’picture’ (=control plot), the following menu appears after the
selection of the elements to be plotted of a layer (or a layer pair).

The menu number depends on the respective kind of plan.

The mask selection is effected manually (i.e. the specifications must be entered
by the user).

The specifications in this menu apply to the display of

the vias that only exist on this layer;

the text fields that only exist on this layer;

all segments that exist on this layer but may also exist on other layers that
have been selected for this ’picture’.

PROCEDURE H OUTPUT FILE :
PLOTTER H USAGE :
PICTURE NO. : PLAN S LAYER :
Mask : Load symbol : Flash (Y¥/N) : N

IMPORTANT NOTES:

Mask/pen and load symbol, which you have to specify here, must be
defined in COLUMBINE.

If "Y" is entered in "Flash (Y/N)" in order to flash the vias that only exist
on this layer, the specified mask must be defined as flash mask in
COLUMBINE.

If you want to plot segments and/or texts of this layer, the mask must also
be defined as plot mask in COLUMBINE.

If you enter "*" instead of a load symbol, all macros defined in
COLUMBINE will be listed. By pressing <CR>, the name of the macro that
was listed last will be entered.

In control plots, the vias/pins that do not only exist on this layer, but also
on other lavers that have been selected for this ’picture’, will only be
created once with the pen/mask specified in "Special pen for control plots"
(menu 5), even if several signal layers have been selected in menu 10 (ref.
to the chapter "Display of the picture”, page 4-11).

A repeated superimposed drawing of these vias is prevented in that way.
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In control plots, the text fields that do not only exist on this layer, but also
on other lavers that have been selected for this ’picture’, will only be
created once with the pen specified in "Special pen for control plots" in
menu 5 (ref. to the chapter "Display of the picture”, page 4-11).

Notes:

After you have finished your entries, <CR>, the selection menu for the
elements to be plotted of the next selected signal layer appears.

Afterwards the mask selection for the display of the elements of this layer
is called.

When the procedure is finished for the selected signal layers, the same
procedure may be effected for documentation layers.

Then you return directly to menu 4 for the definition of the ’picture’.
If the determination of the element display differs from the general

proceeding, it will be explained in the description of the respective plan
(drill plan, glue plan, test point plan, negative plan).
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12.2 MASK SELECTION FOR THE VIA DISPLAY IN PRODUCTION PLOTS

The mask selection for production plots is effected automatically on principle.

Flash masks are searched first.

If a ’picture’ was defined as artwork and if vias were selected in the menu for
the selection of the layer elements, the standard menu appears for the via
display in production plots.

The menu number depends on the kind of plan.

If necessary, the masks and load symbols for the display of the different via
types in the current picture can be changed manually.

PROCEDURE @ OUTPUT FILE :
PLOTTER : USAGE :
PICTURE NO. : PLAN : LAYER :
VIA| WIDTH | AUTOMAT.| MASK MASK | DIAMETER | LOAD | FLASH
TYP| (In.) |MASK SEL.| a B | (In.) SYMBOL| (¥/N)
o | o0.000 A:0.011
0.011 Y 1 B: N
1| 0.000 A:0.027
.040 Y 5 B: N
2 | 0.000 A:0.027
.055 Y 5 B: N
3 | 0.000 A:0.011
0.011 Y 1 B: N
Paging (+/=) > <

MENU DESCRIPTION

VIA TYPE:

Here, the via types contained in the via technology of the adb-file appear.

WIDTH:

Here, the via sizes defined in the CIS/PCB technology appear. The first value
stands for the via size ’square’ (=width of the core). If "0.00" is entered, you have

round vias.

The second value entered below stands for the ’total’ via size. If both values are
the same, you have square vias.
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If the value for the ’total’ via size is greater than the value for the via size
*square’, you have square vias with rounded corners. (Ref. to CIS/PCB technology).

FLASH (Y/N):

Y:

If automatic mask selection has been selected and OUTPUT finds a
suitable flash mask or, for square vias with rounded corners, a mask for
flashing the ’inner circle’ of the via, "Y" is entered here.

If the user enters "Y" for the manual mask selection, OUTPUT uses the
specified mask regardless if it is suitable or not, provided that it has been
defined as flash mask in COLUMBINE (if it has not been defined as flash
mask, a respective message appears).

If OUTPUT does not find a suitable flash mask during the automatic mask
selection, "N" is automatically entered here.

For the manual mask selection, the user must enter "N" if mask A (existing
as plot and flash mask) shall be used.

AUTOM. MASK SELECTION:

Y:

When calling this menu for the first time, "Y" is entered in "TAUTOMATIC
MASK SELECTION" for each via type whose width is > 0 if the automatic
mask selection has been successful.

The proceeding during the automatic mask selection depends on the shape
of the via type.

For round vias (ref. to CIS/PCB technology)

If a suitable round flash mask (corresponds to the technology exactness)
is found, it will be used for the via creation.

The number of the selected mask is entered in "MASK A", its diameter
appears in "A:"; "Y" is entered in "FLASH"; for mask B, no entry is made.

If no suitable flash mask is found, a round plot mask is searched in
COLUMBINE whose width corresponds to half of the via width.

If this search was not successful, the next smaller round plot mask defined
in COLUMBINE for this plotter will be used for the creation of this via
type.

The number of the selected mask is entered in "MASK A", its diameter
appears in "A:"; for mask B, no entry is made; "N" is entered in "FLASH".

If the smallest plot mask is bigger than half of the via width, the message
"Technology violation” appears.

Now"'N" is shown in "AUTOMATIC MASK SELECTION?"; the cursor
automatically moves to the field where this entry appears and expects a
respective manual change.
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2. For square vias (ref. to CIS/PCB technology).

a. If a suitable square flash mask (corresponds to the technology * exactness)
is found, it will be used for the via creation.

The number of the selected mask is entered in "MASK A", its diameter
appears in "A:"; for mask B, no entry is made; "Y" is entered in "FLASH".

b. If no suitable flash mask is found, OUTPUT searches a square plot mask
whose width corresponds to half of the via width. With this mask, the via
will be plotted, starting from the center.

The number of the selected mask is entered in "MASK A", its diameter
appears in "A:"; for mask B, no entry is made; "N" is entered in "FLASH".

c¢. If this mask is not found, a round plot mask is searched whose width
corresponds to half of the via width.
If the search was not successful, the next smaller round plot mask will be
used.

The number of the selected mask is entered in "MASK A", its diameter
appears in "A:"; "N" is entered in "FLASH".

In addition, the smallest available round plot mask is searched in order to
trace the via contours and fill the remaining gaps (= via corners).

The number of the selected mask is entered in "MASK B", its diameter
appears in "B:"

If the smallest plot mask is bigger than half of the via width, the message
"Technology violation" appears.

Now "N" is shown in "AUTOMATIC MASK SELECTION"; the cursor

automatically moves to the field where this entry appears and expects a
respective manual change.

3. For square vias with rounded ends (ref. to CIS/PCB technology).

a. If a suitable flash mask (corresponding to the technology) is found, it will
be used for the via creation.

The number of the selected mask is entered in "MASK A", its diameter
appears in "A:"; for mask B, no entry is made; "Y" is entered in "FLASH".

b. If no suitable flash mask is found, OUTPUT tries to find a round flash
mask whose diameter corresponds to the ’total’ via width. With this mask,
the ’inner circle’ of the via will be flashed.

The number of the selected mask is entered in "MASK A", its diameter
appears in "A:"; "Y" is entered in "FLASH". -

In order to trace the via contours and fill the corners, a round plot mask
will be searched whose diameter fulfills the following condition

D = ’total’ via size minus via size ’square’.

If this mask cannot be found, the next smaller round plot mask will be
used.
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The number of 'thc'sclcctcd mask is entered in "MASK B", its diameter
appears in "B:"

c¢. If no round flash mask was found whose width corresponds to the ’total’
via width, a round plot mask will be searched whose width corresponds to
half of the via width ’total’. With this mask, the via will be plotted,
starting from the center.

If it cannot be found, the next smaller available mask is used.

The number of the selected mask is entered in "MASK A", its diameter
appears in "A:"; "N" is entered in "FLASH".

For the creation of the remaining part (corners and frame) see "b."

If the smallest plot mask is bigger than half of the via width and/or
bigger than the ’total’ via width minus via width ’square’, the message
"Technology violation" appears.

-Now "N" is shown in "AUTOMATIC MASK SELECTION"; the cursor
automatically moves to the field where this entry appears and expects a
respective manual change.

N: (= manual mask selection)

a. If during the automatic mask selection OUTPUT has to use the smallest
plot mask and this is larger than half of the via width (or for square via
types with rounded corners: larger than the °total’ via width minus via
width ’square’), the message "Technology violation" appears and "N" is
entered in "AUTOMATIC MASK SELECTION".

The cursor automatically moves to the respective line and you can specify
a mask of your choice. Now OUTPUT accepts each mask specification
(even the mask that has not been accepted during the automatic selection),
provided that the mask has been defined in COLUMBINE.

b. If you want to change mask specifications or if you want to use a load
symbol for the via display in spite of the automatic mask selection, you
have to enter "N" in "AUTOMATIC MASK SELECTION".

Subsequently, you can change the mask and load symbol specifications in
the respective line. Then OUTPUT uses the specified flash or plot masks

(provided that they have been defined in COLUMBINE for the respective
device).

c. If you enter the masks and the load symbol manually and then decide to
use the automatic mask selection, just press <ESC><ESC> to effect an
automatic mask selection for the respective via type.

MASK A :

1. If the automatic mask selection has been successful, the number of the chosen
mask appears here automatically.

2. Non-automatic mask selection without load svmbol specification

By entering the respective mask number in "MASK A", you specify:
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a. for flash masks:

- with which mask this via type is to be flashed (requires the entry
"Y" in "FLASH").

Attention:
If you have square vias with rounded corners and if only the ’inner circle’
shall be flashed with this mask, you have to specify a pen in "MASK B"
with which the remaining part of the vias can be plotted.
b. for round plot masks:
- with which round pen the ’inner circle’ of square vias

or

- with which round pen the ’inner circle’ of square vias with rounded
corners shall be plotted.

Attention:
In both cases, a mask specification must be effected in "MASK B",
otherwise the via corners will not be plotted and you get round vias in the
plot.

c. For rectangular plot masks:
- with which rectangular pen the whole square via is to be plotted.

Note:

A specification in "MASK B" is not necessary in this case.

3. Non-automatic mask selection with load symbol specification
By entering the respective mask number in "MASK A", you specify:

- with which pen the ¢ontours of the load symbol shall be plotted.

MASK B :

1. If the automatic mask selection has been successful, the number of the chosen
mask appears here automatically.

2. Non-automatic mask selection without load symbol specification
By entering the respective mask number in "MASK B", you specify:

- with which (round!) plot mask the remaining parts (corners and contours)
of the vias shall be plotted.

' Refer also to "MASK A", point a. and b.
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3. Non-automatic mask selection with load svmbol specification
By entering the respective mask number in "MASK B", you specify:

- with which (round!) plot mask the load symbol (whose contours have been
plotted with mask A) shall be filled.

Attention:

}f no specification is made in "MASK B", the load symbol will not be
' illed!

The mask must be defined as round plot mask in COLUMBINE.
DIAMETER: |

The diameters for mask A (and for mask B), which are defined in COLUMBINE,
appear here.

LOAD SYMBOL:

For the ’manual’ mask specification, you determine the kind of display for each
via type by specifying a load symbol (defined in COLUMBINE, section
Graphics/"Macros").

If you enter "*" instead of a load symbol, all macros defined in COLUMBINE will
be listed. By pressing <CR>, the name of the macro that was listed last will be
entered.

Paging (+/-):

In the CIS/PCB technology, up to 32 via types can be defined. Accordingly, the
menu for the mask selection of the vias also contains 32 types that cannot be
listed on one page.

For that reason, you have to page in this menu.

In order to page down, enter "+" in the respective input field. You get to the next
page and the cursor remains on the input field so that you can enter "+" again or
"-" if you want to page up.

If the cursor is already located on the input field and "+" or "-" is displayed there,
paging is also possible by just pressing <CR>. In this case, the cursor moves to the
first input field for the mask selection on the respective page and not on the
input field for the paging!

HANDLING INSTRUCTIONS
- If the cursor is not on the field >+< or >-< and you press <CR>, the entered
data is saved and you leave the menu if there are no technology violations

during the automatic mask selection.

Therefore, you should only use the <CR> key for paging if you want to make
entries or check the mask selection for further via types.
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- With <ESC><ESC> in this menu, you do not leave the menu but activate
another automatic mask selection.

- If you want to edit a defined ’picture’, for which the automatic mask selection
has already been effected, and specify another device name in menu 3, you
have to go through all submenus of this ’picture’ (incl. the menus for the mask
selection) so that the masks of the current device will be accepted.

When you get to the menu described here, you have to press <ESC><ESC> that
the automatic mask selection will be executed with the masks of the new
device.
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12.3 SEGMENT DISPLAY IN PRODUCTION PLOTS
The mask selection for production plots is effected automatically on principle.
If a ’picture’ was defined as artwork and if segments were selected in the
menu for the selection of the layer elements, the standard menu appears for
the segment display in production plots.
The menu number depends on the kind of plan.

If necessary, the masks and load symbols for the display of the different via
types in the current picture can be changed manually.

PROCEDURE : OUTPUT FILE :
PLOTTER H USAGE :
PICTURE NO. @ PLAN : LAYER :
SEG WIDTH AUTOMAT. MASK MASK DIAMETER
TYPE| (In.) MASK SEL. A B (In.)
1 0.000 :0.011
0.011 Y 1 :
2 0.000 , A:0.011
0.017 Y 1 :
3 0.000 A:0.027
. 040 Y 5 H
Paging (+/-) > <

MENU DESCRIPTION
SEG.TYPE:

Here, the segment types defined in the CIS/PCB technology of the adb-file are
automatically entered.

WIDTH:

The widths assigned to the segment types in the CIS/PCB technology are
automatically entered. The first value stands for the segment width ’rectangle’.
The value entered below stands for the "total" segment width. If the first value is
"0.00", you have a track type with round (=semi-circular) ends (standard-SMD-pin).

If both values are the same, you have a track type which only consists of the core
(e.g. for SMD-rectangle pins).
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If the first value is > 0 < second value, you have a track type with semi-circular
(=rounded) ends. (Ref. to CIS/PCB technology).

AUTOM. MASK SELECTION:

Y:
The program OUTPUT automatically searches for suitable pens in the
library COLUMBINE and enters "Y" in "AUTOMATIC MASK SELECTION"
for all track types whose width is > 0 if the automatic mask selection is
successful for these types.

The search of the plot mask depends on the shape of the track types
(defined in the CIS/PCB technology).

1. Track types with round corners (rectangle width = 0)

A round plot mask is searched whose width corresponds to the track width.
If this search was not successful, the next smaller mask will be used.

The number of the selected mask is entered in "MASK A", its diameter
appears in "A:"; for mask B, no entry is made.

If the smallest pen defined for this plotter is bigger than half of the track
width, the message "Technology violation" appears.

Now "N" is shown in "AUTOMATIC MASK SELECTION"; the cursor
automatically moves to the field where this entry appears and expects a
respective manual change.

2, Track types with rectangular ends
(rectangle width = total width)

Two plot masks (MASK A and MASK B) will be searched:

a. For the plotting of the track, a round mask (mask A) is searched whose
width corresponds to the track width.

If this search was not successful, the next smaller mask will be used.
The number of the selected mask is entered in "MASK A", its diameter
appears in "A:".

b. For the plotting of the rectangular ends, the smallest round plot mask
defined in COLUMBINE for this plotter will be used.

The number of the selected mask is entered in "MASK B", its diameter
appears in "B:".

If the smallest pen defined for this plotter is bigger than half of the track
width, the message "Technology violation" appears.

Now "N" is shown in "AUTOMATIC MASK SELECTION"; the cursor
automatically moves to the field where this entry appears and expects a
respective manual change.
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30

Track types with semi-circular ends (rounded corners)
(total width > rectangular width)

Two plot masks (MASK A and MASK B) will be searched:

For the plotting of the track, a round mask (mask A) is searched whose
width corresponds to the track width.

If this search was not successful, the next smaller mask will be used.
The number of the selected mask is entered in "MASK A", its diameter
appears in "A:".

For the plotting of the corners at the segment ends, a plot mask with the
diameter

D = "total" track width minus track width "rectangle”
will be searched.

If this search was not successful, the next smaller mask will be used.
The number of the selected mask is entered in "MASK B", its diameter
appears in "B:".

If the smallest plot mask defined for this plotter is bigger than half of the
track width, the message "Technology violation" appears.

Now "N" is shown in "AUTOMATIC MASK SELECTION"; the cursor
automatically moves to the field where this entry appears and expects a
respective manual change.

(= manual mask selection)

If during the automatic mask selection OUTPUT has to use the smallest
plot mask and this is larger than half of the track width (or for segment
types with rounded corners: larger than the ’total’ track width minus track
width ’rectangle’), the message "Technology violation" appears and "N" is
entered in "AUTOMATIC MASK SELECTION".

The cursor automatically moves to the respective line and you can specify
a mask of your choice. Now OUTPUT accepts each mask specification
(even the mask that has not been accepted during the automatic selection),
provided that the mask has been defined as plot mask in COLUMBINE.

If you want to change mask specifications in spite of the successful
automatic mask selection, you have to enter "N" in "AUTOMATIC MASK
SELECTION".

" Subsequently, you can change the mask specifications in the respective line.

Then OUTPUT uses the specified plot masks (provided that they have been
defined in COLUMBINE for the respective device).

If you enter the masks manually and then decide to use the automatic
mask selection, just press <ESC><ESC> to effect an automatic mask
selection for the respective track type.
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MASK A :

For the non-automatic mask selection, you specify by entering the respective
number here with which pen the track segments (independent from the shape
of the ends) are to be displayed (ref. to "AUTOMATIC MASK SELECTION",
point 1, 2 and 3).

MASK B:

For the non-automatic mask selection, you specify the number of the plot mask
here with which the ends of the segments are to be plotted for track types with
rectangular or ’semi-circular’ ends (ref. to "AUTOMATIC MASK SELECTION",

point 2 and 3).

DIAMETER:

The diameters for mask A (and for mask B), which are defined in
COLUMBINE, appear here.

Paging (+/-):

In the CIS/PCB technology, up to 32 track types can be defined. Accordingly,
the menu for the mask selection for the segment display also contains 32 track
types that cannot be listed on one page.

For that reason, you have to page in this menu.

In order to page down, enter "+" in the respective input field. You get to the
next page and the cursor remains on the input field so that you can enter "+"
again or "-" if you want to page up.

If the cursor is already located on the input field and "+" or "-" is displayed
there, paging is also possible by just pressing <CR>. In this case, the cursor
moves to the first input field for the mask selection on the respective page and
not on the input field for the paging!

HANDLING INSTRUCTIONS

- If the cursor is not on the field >+< or >-< and you press <CR>, the entered
data is saved and you leave the menu if there are no technology violations
during the automatic mask selection.

Therefore, you should only use the <CR> key for paging if you want to make
entries or check the mask selection for further track types.

- With <ESC><ESC> in this menu, you do not leave the menu but activate
another automatic mask selection.

- If you want to edit a defined ’picture’, for which the automatic mask selection
has already been effected, and specify another device name in menu 3, you
have to go through all submenus of this ’picture’ (incl. the menus for the mask
selection) so that the masks of the current device will be accepted.
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When you get to the menu described here, you have to press <ESC><ESC> that
the automatic mask selection will be executed with the masks of the new
device.
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- PROCEDURE DEFINITION DRILL
1. INTRODUCTION

When you have activated the function "Drill" in menu 2, you get to several menus
for the detailed determination of the drill data.

In a procedure, the creation of several drill tapes can be defined. They are stored
in different output files.

The output files get the name of the input file and the default extension .bnn; n
is a real number from 0 to 9. These files are created during the execution of the
procedure (selection number "1" in the postprocessing main menu) and will be
stored on the directory pst.

Note:

If the creation of drill tapes was also defined in the procedure, OUTPUT creates
a drill report in addition to the respective output files. It is stored in a file with
the name of the input file and the extension .drp on the directory pst.

An output file can contain the data for the drilling of buried vias, drilled
through vias or the test point holes.

The heading of each menu belonging to the "Drill" function contains information
belonging to the following parameters:

PROCEDURE: The name of the current procedure is shown here.

DEVICE: The name of the selected drilling machine appears here.

TAPE NO.: _ Here, the number of the currently defined drill tape is
displayed.

OUTPUT FILE: The name of the current output file for the drill tape
appears here.

USAGE: Here, the usage of the output data (drilling or NC-routing) is
shown.

TAPE TYPE: Here, you are informed about the elements (buried vias,
drilled through vias or test points) selected for this output
file.

LAYER: The number of the currently treated layer pair is displayed

here (e.g. "P1" = layer pair 1)

- The specifications to the single parameters will first appear after the menu in
which they were defined.
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2. DRILL TAPE

After the acti
menu 66 is ca

DEFINITION

vation of the function "Drill" in menu 2 for the output selection,
1led.

Here, you enter the name of the drilling machine to be used, the name of the

output file an

d - if desired - a text for the drill tape header. The specified

drilling machine must be defined in COLUMBINE, section "Device". In the upper
part of the menu, "DRILL" is displayed.

Notes:

- When you enter "*" in "Name of the drilling machine to be used" and press
<CR>, the names of the drilling machines defined in COLUMBINE will be
listed. When pressing <CR> again, you return to menu 66; the first device
name automatically appears in the menu.

- ‘The extension of the output file can be changed, if necessary; e.g. if an
output file with the same name is already existing.
2.1 MENU 66
PROCEDURE : OUTPUT FILE :
DEVICE : USAGE : 66
TAPE NUMBER : TAPE TYPE : LAYER :
Name of the drilling machine to be used :
Ooutput file for drill tapes ¢ SOUTDIR/
User text for drill tape header s
Command (N,E,L,A,S, ? for help) : N Tape number : O

2.2FUNCTIONS
Command:

N:

When you enter -N- here, you can create a new drill tape in a new
output file. The tape number and the numerical part of the file
extension are automatically incremented by one.

After entering -E- and the number of the drill tape to be edited in
"Tape number”, you can change the name of the drilling machine,
the extension of the output file and the header text for the
specified drill tape.

After entering -L- and the desired number in "Tape number”, all
existing entries will be deleted. ;
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A: When you enter -A-, the numbers of the already defined drill tapes
(tape numbers) will be listed.

S: By entering -S-, you leave the menu. The data of the subordinate
menus will be stored. You get back to menu 2 where you can
activate another function.

~d
.o

Explains the commands.

Tape number:

If you want to edit or delete an existing drill tape, you have to enter the
number of the tape here, for which the respective command is to be

executed.
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3. SELECTION OF THE ELEMENTS TO BE DRILLED

After you have stored your entries, <CR>, menu 67 for the element selection of
the current drill tape appears.

3.1 MENU 67

PROCEDURE : OUTPUT FILE :

DEVICE : USAGE H 67

TAPE NUMBER : TAPE TYPE H LAYER :

Drill tapes for buried VIAS : Test points layer 0 : _
drilled through VIAS : layer 1 :

Layer pairs :

3.2 MENU DESCRIPTION

The selection of the elements to be considered for this drill file is made by
marking them with "X".

For each output file, only one function may be selected.
buried VIAS:

You can select this function if the board has more than one layer pair with
buried vias.

After the selection and <CR>, the numbers of the layer pairs are listed in "Layer
pairs", according to the constellation in the layer plan. You can now select the
layer pair(s) whose buried vias shall be included in the drill tape.

When you have finished your selection, <CR>, an additional menu part appears, in
which you specify if only the through-connected vias, only the not through-
connected vias or both kinds of vias are to be considered:

through-connected ¢ X not through-connected : X
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drilled through VIAS:

When you select this function, only the drilled through vias are considered in this
output file.

When you have finished your selection, <CR>, an additional menu part appears, in
which you specify if only the through-connected vias, only the not through-
connected vias or both kinds of vias are to be considered:

through-connected : X not through-connected : X

Test points:

If drillings for test points are to be created, you have to mark the desired layer
(solder or component side). Only one layer may be selected.

Note:
To create test point drills with OUTPUT, test points must have been
defined on the selected layer in the input file, otherwise the message "!!! no
test points on this layer!!" appears.

Up to now, no test points can be created in CIS!
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4. SPECIFICATIONS TO OFFSET, FIX-FILE, ETC.

When menu 67 is finished and you have saved your entries, menu 69 is called.

4.1 MENU 69

PROCEDURE : OUTPUT FILE :

DEVICE : USAGE H 69

TAPE NUMBER : TAPE TYPE : LAYER :
Standard values for drill tools Y¥/N : Y
Offset for machine zero point in X ¢ 0.000__ (in.)
Offset for machine zero point in Y ¢ 0.000__ (in.)
If tooling holes, name of fixed file : ___ :  .fix
Drill only fixed file Y¥Y/N t Y
Mirror ¥/N : Y

4.2 HANDLING INSTRUCTIONS

By entering the respective coordinates, you can determine the offset to the
machine zero point.

Coordinate origin for the drilling is the production point (defined in
CIS/PCB/Sizes).

With tooling holes, drills are meant that may be used for several PC-boards. To
avoid a new definition of these fixed ’standard drills’ for each board-file, the
respective information can be stored in a special file (ASCII-format) with the

extension .FIX. It must be stored on the directory lib/sys.

Note:

- Documentation about the creation of .FIX-files will be delivered as soon as
possible. N
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If tooling holes are to be generated, you have to enter the name of the .FIX-file
in the above menu.

If only tooling holes shall be generated, the default entry -N- in "Drill only fixed
file" has to be replaced by -Y-.

The drill coordinates will be mirrored when entering -Y- in "Mirror Y/N".
Mirror axis is the vertical to the x-axis that goes through adjustment mark 2.

OUTPUT automatically enters the drill tools to be used (defined by their
number), their tool life and the "x" selections as the default when you answer the
inquiry "Standard values for drill tools Y/N" with -Y-.

To each drill type, a tool number is assigned that is identical with the number of
the drill type. The default value "1290" is assigned as tool life (see menu on next
page).

In this case, you get directly back to menu 66 after leaving menu 69.
If you do not change the default entry -N-, menu 70 is called for the
determination of the drill tool specifications which diverge from the ’standard’.
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S. CHANGING THE STANDARD VALUES FOR DRILL TOOLS

5.1 FOR VIAS
If -N- is entered in "Standard values for drill tools" in menu 69 and a via type
(not test points!) was selected in menu 67, the following menu appears after you

have stored your entries with <CR>. Here, you can change the standard values of
the tools for drilling vias:

5.1.1 MENU 70

PROCEDURE : OUTPUT FILE :
DEVICE : USAGE H 70
TAPE NUMBER : TAPE TYPE : LAYER @
DRILL DIAMETER NUMBER EXECUTE DRILL TOOL|TOOL LIFE
TYPE (in.) NUMBER (in.)
0 0.024 24 X 1 1290
1 0.031 11 _ 2___ 1290
2
3
4
5
6
7
Paging (+/-=) >=<

5.1.2 MENU DESCRIPTION

All 32 drill types can be called by paging. Therefore, you have to enter ’+’ (page
down) or ’-’ (page up) in "Paging". If the cursor is already located on the input
field and "+" or "-" is displayed there, paging is also possible by just pressing
<CR>.

Attention:

If the cursor is not on the input field for the paging, the entries are stored with
<CR>.
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DRILL TYPE:
Here, the numbers of the drill types defined in CIS appear.
DIAMETER:

The diameters defined in the CIS technology are entered here for the element
selected in menu 67.

NUMBER:

The number of drills needed for the element which was selected in menu 67 is
output here.

EXECUTE:

By entering "X" in this column, you specify that the drills of this drill type are to be
executed. If an existing cross is deleted, the respective drill type will not be drilled.

DRILL TOOL NUMBER:

Here, you can replace the automatically entered drill tool number by a number of
your choice. This drill type will then be executed with the specified drill tool.

TOOL LIFE:

Here, you can replace the automatically entered tool life by a tool life of your
choice. The figures specify the number of allowed drills; afterwards the tool is used
up and must be replaced.
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5.2 FOR TEST POINTS

If -N- is entered in "Standard values for drill tools" in menu 69 and test points

(not vias!) were selected in menu 67, the following menu appears after you have
stored your entries with <CR>. Here, you can change the standard values of the
tools for drilling the test points:

5.2.1 MENU 71

PROCEDURE s OUTPUT FILE :
DEVICE : USAGE : 71
TAPE NUMBER @ TAPE TYPE : LAYER :

Drill test points with tool number: , tool life:

Tool number and tool life are automatically entered by OUTPUT. You can change
the entries, if necessary.

After you have stored your entries, <CR>, you get back to menu 66 where you
can generate a further output file, for example.

If you leave menu 66 with the command -S-, you get back to menu 2 if another
function was selected there. Otherwise you get directly back to menu O for the
selection of the procedure. If you leave menu 70 or 71 with <ESC><ESC>, the
entries will not be considered and you get back to menu 69.
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PROCEDURE DEFINITION NC-ROUTING
1. INTRODUCTION

When you have activated the function "NC-routing" in menu 2, you get to several
menus for the detailed determination of the NC-routing data.

In a procedure, the creation of several NC-routing tapes can be defined. They are
stored in different output files.

The output files get the name of the input file and the default extension .fnn; n
is a real number from 0 to 9. These files are created during the execution of the
procedure (selection number "1" in the postprocessing main menu) and will be
stored on the directory pst.

Note:

If the creation of NC-routing tapes was also defined in the procedure, OUTPUT
creates a NC-routing report in addition to the respective output files. It is stored
in a file with the name of the input file and the extension .mrp on the directory
pst.

The hcadmg of each menu belonging to the "NC-routing” function contains
information to the following parameters:

PROCEDURE: The name of the current procedure is displayed here.
DEVICE: The name of the selected NC-routing machine appears here.
TAPE NO.: Here, the number of the currently defined tape is shown.

OUTPUT FILE: The name of the current output file for the defined tape
appears here.

USAGE: Here, the usage of the output data (drilling or NC-routing) is
displayed.

TAPE TYPE: This field is not occupied.

LAYER: This field is not occupied.

The specifications to the single parameters will first appear after the menu in
which they were defined.
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2. TAPE DEFINITION

After the activation of the function "NC-routing" in menu 2 for the output
selection, menu 72 is called.

Here, you enter the name of the NC-routing machine to be used, the name of the
output file and - if desired - a text for the tape header. The specified NC-routing
machine must be defined in COLUMBINE, section "Device". In the upper part of

the menu, "NC-ROUTING" is displayed.

Notes:

- When you enter "*" in "Name of the NC-routing machine to be used" and
press <CR>, the names of the NC-routing machines defined in
COLUMBINE will be listed. When pressing <CR> again, you return to menu
72; the first device name automatically appears in the menu.

- The extension of the output file can be changed, if necessary; e.g. if an
output file with the same name is already existing.

2.1 MENU 72

PROCEDURE : OUTPUT FILE
DEVICE : USAGE
TAPE NUMBER : TAPE TYPE

72

LAYER :

Name of the NC-routing machine to be used :

Output file for NC-routing tapes $OUTDIR/

User text for tape header :

Command (N,E,L,A,S, ? for help) : N Tape number : O

2.2 FUNCTIONS
Command:

N: When you enter -N- here, you can create a new tape in a new output
file. The tape number and the numerical part of the file extension
are automatically incremented by one.

E: After entering -E- and the number of the tape to be edited in "Tape
number”, you can change the name of the NC-routing machiqe, the
extension of the output file and the header text for the specified
tape.

L: After entering -L- and the desired number in "Tape number", all
existing entries will be deleted.
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A: When you enter -A-, the numbers of the already defined tapes (tape
numbers) will be listed.

S: By entering -S-, you leave the menu. The data of the subordinate
menus will be stored. You get back to menu 2 where you can
activate another function.

2 Explains the commands.

Tape number:

If you want to edit or delete an existing tape, you have to enter the
number of the tape here, for which the respective command is to be

executed.
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3. SPECIFICATIONS TO OFFSET AND FIX-FILE

When menu 72 is finished and you have saved your entries, menu 73 is called.

3.1 MENU 73

PROCEDURE
DEVICE
TAPE NUMBER

OUTPUT FILE
USAGE
TAPE TYPE

73

o oo oo
0 00 o0

LAYER :

Offset for machine zero point in X : 0.000__ (In.)
Offset for machine zero point in Y : 0.000 (In.)

If auxiliary NC-routing,
name of fixed file

.FIX

Mirror ¥/N : Y

3.2 HANDLING INSTRUCTIONS

By entering the respective coordinates, you can determine the offset to the
machine zero point.

Coordinate origin for the NC-routing is the production point (defined in
CIS/PCB/Sizes). '

With auxiliary NC-routing, NC-routings are meant that may be used for several
PC-boards. To avoid a new definition of these fixed ’standard NC-routings’ for
each board-file, the respective information can be stored in a special file (ASCII-
format) with the extension .FIX. It must be stored on the directory lib/sys.

Note:

Documentation about the creation of .FIX-files will be delivered as soon as
possible. ‘

If auxiliary NC-routings are to be generated, you have to enter a name for the
FIX-file.

The NC-routing coordinates will be mirrored when entering -Y-in "Mirror Y/N".
Mirror axis is the vertical to the x-axis that goes through adjustment mark 2.

Page 84 Calay Systems, Inc.  PRISMA Reference Manual 1989



POSTPROCESSING/NC-ROUTING/Specifications for NC-Routing Tools

4. SPECIFICATIONS FOR NC-ROUTING TOOLS

After you have stored your entries with <CR>, menu 74 appears for the
specifications to the NC-routing tools.

4.1 MENU 74
PROCEDURE OUTPUT FILE :
DEVICE : USAGE : 74
TAPE NUMBER : TAPE TYPE : LAYER :
NC-ROUT.| DIAMETER EXECUTE NC-ROUTING | TOOL LIFE
TYPE (in.) TOOL NO. (in.)
.060 X 1 1290

NSJoaurdWNEHO

Paging (+/-) >=<

4.2 MENU DESCRIPTION

In CIS up to 32 NC-routing diameters can be defined (according to the diameters
of the via types that have been assigned to the NC-routing terminals for the
display of the starting point and the specification of the NC-routing width).
OUTPUT assigns NC-routing types to the diameters defined in the input file
(starting with NC-routing type 1). The sequence has nothing to do with the via
types defined in the CIS technology! OUTPUT refers only to the NC-routing
diameters. For example, if different via types for the display of the starting
points have been used during the definition of two NC-routing contours and these
via types have the same diameter, OUTPUT assumes that both NC-routings belong
to the same type.

All 32 NC-routing types can be called by paging. Therefore, you have to enter '+’
(page down) or ’-’ (page up) in "Paging". If the cursor is already located on the
input field and "+" or "-" is displayed there, paging is also possible by just
pressing <CR>.

Attention:

If the cursor is not on the input field for the paging, the entries are stored with
<CR>.

OUTPUT automatically enters the NC-routing tools to be used (defined by their
number), their tool life and the "x" selections as the default.

To each NC-routing type, a tool number is assigned that is identical with the_
number of the NC-routing type. The default value "1290" is assigned as tool life.
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NC-ROUTING TYPE: |

Here, the numbers of the 32 definable NC-routing types appear automatically.
DIAMETER:

The diameter of the NC-routing point defined in CIS for this NC-routing contour
is entered here (corresponds to the diameter of the via that was assigned to the
respective NC-routing terminal in CIS).

EXECUTE:

By entering "X" in this column, you specify that the NC-routing of this type is to
be executed. If an existing cross is deleted, it will not be executed.

NC-ROUTING TOOL NUMBER:

Here, you can replace the automatic entry by a number of your choice (according
to the NC-routing point diameter). This NC-routing type will then be executed
with the specified tool.

TOOL LIFE:

Here, you can change the automatically entered tool life, if necessary. The
number specifies the maximum tool life in in.-units.

After you have stored your entries, <CR>, you get back to the selection menu 2
(if another function was selected there) or directly to menu 0 for the selection of
the procedure.

If you leave the menu with <ESC><ESC>, the entries wil\i not be considered and
you get back to menu 73.
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CALPRI
1. INTRODUCTION
When selecting function "5" (= 'Run list-generator’) in the postprocessing main
menu and entering name and extension of the file to be processed, the program
CALPRI is started.

With this program, lists and statistics can be created from the data of the
specified file.

Note:

If "adb" was entered as extension during the file specification, the .adb-file is
transformed into a .gph-file before the program is started. (CALPRI can only
process the gph-data base at present.)

After the program start, the following menu appears for selecting the output mode
of the lists to be created.

2. LIST SELECTION

Lists from the .GPH-file version:

Name of .GPH-file :

output to terminal (0) or file (1) 1
file on device OUT with extension .lis

netlist _ list type (0,1,2) _
component list ‘ _ list type (0,1,2,3)
only solderside (0), only comp.side (1), both (2)

(8|

missing connections (only for rev. 5-files)
non connected terminals _ technology
cross-reference-list _ statistics
collision of component

change printer controlling

<ESC><ESC> terminates program
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HANDLING INSTRUCTIONS

In "Name of the .GPH-file", the name of the specified file appears.

If you enter another file name (without extension!) in this field, you can
generate lists from the newly specified file (provided that it cxxsts in the gph-
format on the directory gph).

The list selection is made by putting an "X" in the respective field.

‘You may select as many lists as desired.

The list type must also be specified for the netlist and the component list by
entering the respective selection number. By means of this specification, the
form and the complexity of the information output from these lists is
determined (see "Output form"). In one program run, only one tvpe of each list
can be created!

For the component list, you have to specify additionally which side(s) shall be
considered (default entry = "2", i.e. solder and component side).

If the list shall be output on the terminal, change the default number to "0".
Exit the program with <ESC><ESC>.

The files generated by CALPRI are written onto the directory pst and have the
name of the adb or gph-file with the extension .lis.

3. LIST OUTPUT IN A FILE

If the lists are output in a file, they can be printed or edited (e.g. with the vi-
editor).

Change printer controlling

As the default, CALPRI creates a page format of 65 lines per page and 80
characters per line for the file output.

But list type 2 and 3 have more lines than the default line length and your
printer may require another setting of the line number per page.

With the help of the function "Change printer controlling”, you can enter
commands for switching the printer to another page and line length.

When selecting this function, the following additional menu appears (see next
page).
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lines per page for printer 65
sequence for printer at 132 characters ESCQ___
sequence for printer at 80 characters ESCN__

- In the input field of the first line, you can specify how many lines the pages
of the lists shall contain when printing the file.

The number of lines depends on the printer you use.

The default is the number of lines optimized for printer BINDER 8510 B. Due
to this information, the printer will continue with the headline on the next
page after 65 lines.

- The maximum line length in the ’normal’ operation mode of the printer varies
from type to type (e.g. for BINDER 8510 B line printer it is 80 characters).

To get a correct output of the list types 2 and 3 on these devices, it is
necessary to compromise the characters.

This is achieved by switching the printer with a command at the beginning of
the file.

The input field of the second menu line contains as the default the command
sequence for the automatic set back of BINDER 8510 B printer from 132 to 80
characters per line - after printing list types 2 and 3.

If you use another printer, the default command sequences must be replaced by
those convenient for your printer. For the respective command, please refer to
your printer manual.

The command sequences for switching the printer become active only when
activating list type 2 and 3 and output in a .lis-file.
4. LIST OUTPUT ON THE TERMINAL

The output on the printer (.lis-file) should be preferred to the direct output on
the terminal!

List type 2 and 3 cannot be represented correctly in the shelltool standard window
because their lines are too long. This applies also to the editing of the CALPRI
output files (.lis-files) with the vi-editor.

Calay Systems, Inc. PRISMA Reference Manual 1989 Page 89



POSTPROCESSING,CALPRI/Introduction

5. OUTPUT FORM OF THE LISTS

5.1 NETLIST
List type 0
netlist alphab. sorted ** test ** (01-APR-89 page: 1
NETNAME COMPNAME TERM TT COMPNAME TERM TT
GND $0 14 2 ST1 11 2
SIG 1 Cl 1 1l ICc2 5 1
IC3 5 1l R7 2 2
SIG 2 Cc4 2 3 IC5 7 3
IC4 7 2 IC7 12 2
ICo 3 3
etc.
Notes:

a. The headline displays the name of the .adb or .gph-file, from which the list
has been generated, the date of generation and the page number.

b. Every line of this list contains the following information from the netlist:
- names of nets (NETNAME),
- connection points in net, specified with the component name

(COMPNAME) and the terminal name (TERM),
- track type for connecting this terminal to the net

List type 1

‘netlist alphab. sorted ** test ** 01-APR-89 page: 1

NETNAME COMPNAME TERM TT LAYERSIGNAL SUBSIGNAL K

SIG 1 Cl 1 1 2 P
IC2 5 1 2 P
SIG 2 C4 2 3 * 0-1
IC5 7 3 * 2,3
ICo 3 3 * 2-3
SIG 3 Cl 2 2 1l D
ICl 12 2 1 (o]
IC4 6 2 1l D
etc.
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Note:

Apart from the information in list type 0, list type 1 contains the following
information from the netlist:

- number(s) of the connection point permitted (LAYERSIGNAL) --> "*" = all
layers permitted.

- if the connection point belongs to one or more subsignals, it contains the
respective subsignal number(s) (SUBSIGNAL),

- if the connection point belongs to a plane or a chain (daisy chain), it
contains an according mark in K

(P for plane; D for daisy chain, C for connection point).

List type 2

netlist alphab. sorted ** test ** 01-APR-89 page: 1

NETNAME  COMPNAME TERM 141 LAYERSIGNAL SUBSIGNAL K COMMENT ROUTINGLAYER  CAS
SIG 1 c1 1 1 2 P PLANE VCC o NNU
1€2 S 1 2 P PLANE VCC . NNU
SIG 2 c4 2 3 bl 0-1 RING 3,6 NYA
{o] 7 3 * 2,3 RING 3 NYA
1c9 3 3 " 1-3 ASTERISK 3 NYA
SIG 3 c1 2 2 1 D DAISY 1 YYH
1c1 12 2 1 C CONNECTION POINT 1 YYH
14 6 2 1 D DAISY 1 YYH
etc.
Notes:

Apart from the information of list type 1, list type 2 contains the following
information on signal parameters from the netlist:

- comment assigned to the signal (COMMENT),

- routing layers, i.e., layer(s) on which the signal may be routed (see
ROUTINGLAYER),

- additional signal parameters (see CAS), with CAS having the following
meaning:

-> C = critical signal
-> A = auto-routable
-> S = signal type (analog, digital, hybrid or not defined)

The following abbreviations may appear under these parameters:

C -> Y/N for Yes/No

A -> Y/N for Yes/No

S -> A (= analog); D (=digital); H (=hybrid); U (=not defined, i.e. without
specification)
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5.2 COMPONENT LIST

List type 0

Component list alphab. sorted ** test ** (01-APR-89 page: 2

FLAGS: O=N SOCKET, F=IXED, A=SSEMBLY, V=IABLOCK, D=UMMY COMP.,
P=LOTNAME, S=OLDERSIDE, L=IBRARY IDENT., I=N-CIRCUIT-TEST

COMPNAME SHAPETYPE ROT FLAGS COMPNAME SHAPETYPE ROT FLAGS

Cl DCRU2A 90.0 FA ICl DIP14F 270.0 OAV
R1 WID2L 180.0 A SM1 DCC1l6 0.00 S
etc.

Notes:

a. The headline displays the name of the .adb or .gph-file, from which the list has
been generated, the date of generation and the page number.

b. This list contains 2 columns with the following component information:

names of components (COMPNAME),

shape type (SHAPETYPE),

component rotation for placement (ROT),

additional component parameters (see FLAGS); the abbreviations have the

following meaning:

-> O = on socket

-> F = fixed

-> A = assembly

-> Y = via blocking

-> D = dummy component
-> P = plot name

-> S = solder side

-> L = library identical
-> I = in circuit test

Attention: The flags D, I and L are not correctly evaluated at present!
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List type 1

Component list alphab. sorted *% test ** (01-APR-89 page: 2

FLAGS: O=N SOCKET, F=IXED, A=SSEMBLY, V=IABLOCK, D=UMMY COMP.,
P=LOTNAME, S=OLDERSIDE, L~=IBRARY IDENT., I=N-CIRCUIT-TEST

COMPNAME SHAPETYPE ROT FLAGS COMPONENTTYPE
Cl DCRU2A 90.0 F KO
ICl DIP1l4F 270.0 OAV 74LS06
R1l WID2L 180.0 A WID
SM1 DCCl6 0.00 S SMD/7400
etc.
Note:

Apart from the information in list type 0, list type 1 contains the function type
specification (COMPONENTTYPE).

List type 2

omponent list alphab. sorted ** test ** 01-APR-89
age: 2

LAGS: O=N SOCKET, F=IXED, A=SSEMBLY, V=IABLOCK, D=UMMY COMP.,
P=LOTNAME S=OLDERSIDE, L=IBRARY IDENT., I=N-CIRCUIT-TEST

JMPNAME SHAPETYPE ROT FLAGS COMPONENTTYPE STOCK IDENTIFIER
L DCRU2A 90.0 F KO K/00037
sl DIP1l4F 270.0 OAV 74LS06 LNR74LS00
L WID2L 180.0 A WID W/0003
11 DCC1l6 0.00 S SMD/7400 XX-8769
etc.
Note:

Apart from the information in list type 1, list type 2 contains the stock ID (STOCK
IDENTIFIER).
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List type 3

Component List alphab. sorted ** test ** 01-APR-89 page: 2

FLAGS: O=N SOCKET, F=IXED, A=SSEMBLY, V=IABLOCK, D=UMMY COMP., P=LOTNAME
S=OLDERSIDE, L=IBRARY IDENT., IsN-CIRCUIT-TEST

COMPNAME SHAPETYPE  ROT FLAGS  COMPONENTTYPE  STOCK IDENTIFIER COMMENT

c1 DCRU2A 90.0 F Ko K/00037
1c1 DIP14F 270.0 ov 741506 LNR74LS00 NEAR OSCILLATOR
R1 wID2L 180.0 wID W/0003
sM1 DCcC16 0.00 S SMD /7400 XX-8769
etc.
Note:

Apart from the information in list type 2, list type 3 contains comments assigned to the
components (COMMENT).

5.3 NON CONNECTED TERMINALS

This list contains the terminals of the components from the .adb or .gph-file which
are not connected in the netlist.

The component names are output in an alpha-numeric order.

The column COMPONENTTYPE contains the function type specification.

list of non connected terminals ** test ** 01-APR-89 page: 4

COMPNAME TERMINALNAMES SHAPETYPE COMPONENTTYPE

3 DIP1l4 74LS00
5 7 9 11
ST1 7
4 8 13
etc.
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5.4 CROSS-REFERENCE-LIST (= COMPONENT CONNECTIONS)

This list contains all components (incl. shape, function type specification and
stock ID), their terminals and the signals to which the terminals are connected.

The list is output in an alpha-numeric order.

cross-reference-list ** testl ** (01-APR-89 page: 5

output format:

componentname componenttype
shapetype stock id
terminalname (x) netname (x)
ICcl 74LS00
DIP6 ABCl23
1 SIGl 2 SIG1l2 3 NC. 4 GND
5 SIGl7 6 NC.
etc.

(NC. indicates terminals that are not connected.)

5.5 COMPONENT COLLISIONS

This list contains the names of the components that collide with each other.

collision of component ** testl ** 01-APR-89 page: 6
R2 <=-=> C(C8 R2 <==> Cc9
SM1 <==> R1l1l
etc.

5.6 TECHNOLOGY
When selecting this function, you get a list with the CIS/board technology contained
in the input file. As the output form mainly corresponds to the CIS technology
charts, it is not presented here.
Note:

When listing the layer plan, the documentation layers cannot be output.
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5.7 STATISTICS

With this function, a list is created that gives a statistical overview from the .adb-

file.
The list has the following output form (the values entered are only examples for
illustration):
technology header ** test ** 01-APR-89 page: 8
ROUTING
grid base 1/ 960"
routing grid x: 0.025 in. y: 0.025
via grid x: 0.025 in. y: 0.025
clearance x: 0..011 in. y: 0.011
SIZES
sheet size x: 8.30 y: 5.937
PC-board start x: 25.055 y: 25.055

size x: 185.055 y: 4.9

rout.area start xX: 25.055 y: 25.055

size x: 185.055 = y: 4.9
prod.-origin x: 25.055 y: 25.055
statistics ** test ** 01-APR-89 page: 9

NUMBER OF DRILLS

type numberdiameter

through connected 1l 27 0.038
through connected 2 3 1.055
through connected 14 9 1.055
total 39
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NUMBER OF PADS

type number diameter

1 5 0..038
17 27 1.055
18 3 1.055
total 35

layer total number insertable
solder side: 1 h

comp. side : 6 6

total 7

number comment
6 signals with 25 terminals
30 terminals not in the netlist

test points : 0
copper points : 0
glue points : 0 1
NC-routing points S 0 1
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MIRROR
What happens if you mirror?

BOARD:

All elements of $$BOARD are mirrored. ,
Text fields are mirrored but their contents remains readable.

'$$SBOARD' is the area defined in "PC-board" in the menu 'Sizes’'.

BOARD, DIN:
Like BOARD, but all text fields are rotated so that they can be

read from below or from the right side.
- ALL:

All elements of $$PCB and $$BOARD are mirrored.
The contents of text fields is also mirrored.

'$SSPCB!' is the area defined in "Sheet size" in the menu 'Sizes’'.

DIN:
Like ALL, but the contents of the text fields is rotated so that
it can be read from below or from the left side.
DIN:

The contents of the text fields is rotated so that it can be read
from below or from the right side.

BOARD:
Only text fields or their contents is mirrored; the rest remains
unchanged. :
Text fields to $$PCB are mirrored with contents.
only the contents of text fields to $$BOARD is mirrored.

ALL, BOARD, DIN:
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Like ALL, BOARD, but the contents of the text fields is rotated
so that it can be read from below or from the left side.
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ERROR MESSAGES

[CIS-0101] falscher Pfadname
[C1IS-0101] path wrong

The environment variables CALHME or CALPRJ have not been defined or have
been wrongly defined (they are usually defined during the LOGIN) or the
directory or parts of it have been deleted.

[CIS-0102] mehr als einen Job selektiert
[CIS-0102] more than one job selected

Several files have been selected for the read in. Only one file is allowed.

[CIS-0103] falsche Auswahl
[CIS-0103] wrong selection

An "empty" entry has been selected.

[CIS-0104] WARNUNG: Syntax des Jobnamens nicht erlaubt
[CIS-0104] WARNING: jobname syntax wrong

The syntax of the jobname is not allowed. Might have occured by copying or
reading in via the OS or the user. When storing the file, the syntax has to be
corrected.

[CIS-0105] keine Jobs mehr in diesem Directory
[CIS-0105] no more jobs in this directory

The directory is empty and does not contain any or no more .ADB-files.

[PCB-2100] kein Bauteil selektiert
[PCB-2100] no component selected

An attempt was made to execute a command, but no component(s) was (were)
selected before. Select a component first by either hitting a mouse button at a
location in the layout were the component is placed or by entering its name in the
form and execute the command then.

[PCB-2101] kein Bauteil getroffen
[PCB-2101] no component met

When the mouse was used to select a component:

A mouse button was pressed at location were no component exists on the board or
an attempt was made to pick up a component though the display of components is
switched of in the graphics menu.

When a component name was specified in the form:
A component with the specified name does not exist. Use the’List’ function to get
every component listed on the screen.
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[PCB-2102] Name schon vorhanden oder falsch
[PCB-2102] name already used or wrong

While creating or renaming a component the name of an already existing
component was entered in the form or the specified name does not yield in a
valid components name.

[PCB-2103] Bauteilkollision
[PCB-2103] component collision

A collision with another component was detected during the execution of the
'Move’ or ’Copy’ command. Locate the component at a place, where no other
component resides or hit the mouse button at same location again to force a
collision (hitting <CR> without changing the coordinates in the form will do).
This message appears too, when a terminal would be located on a track or via of
a different signal, or when a restricted area for components, tracks or vias lies at
the target location. When this error is reported though there are no elements at
the target location, make sure that your graphic setup displays every element
which might cause a collision. Check your restricted areas and the board outline:
they might be ’active’ on the wrong’ side (inside/outside).

[PCB-2104] illegale Angaben
[PCB-2104] illegal input

The user tried to select a component without specifying either a components name
or a location.

[PCB-2105] not used yet
[PCB-2105] not used yet

[PCB-2106] not used yet
[PCB-2106] not used yet

[PCB-2107] not used yet
[PCB-2107] not used yet

[PCB-2108] Bauteil besitzt keine Grafik
[PCB-2108] component has no grafic

The ’Exchange shape’ command was called with a master component which has
got no graphic at all. Only components with graphic are valid
masters for this command.
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[PCB-2109] Bauteil kann nicht relationiert werden
[PCB-2109] can’t relationate component

The ’transform’ command has been executed on this component before. A second
execution is not necessary and not possible either. Please mind, that you have to
define all the terminals of a component before you can call the ’transform’
command.

[PCB-2110] Bauteil besitzt keine Pins
[PCB-2110] component has no pins

The ’transform’ command was called for a component with has no terminal at all.
The tramsformation of this component is neither necessary nor possible.

[PCB-2111] ungueltiger Befehl fuer $SBOARD
[PCB-2111] invalid command for $SBOARD

The called command is not valid for SBOARD (e. g. 'Delete’, ’Copy’, ...).

[PCB-2112] ungueltige Drehung
[PCB-2112] invalid rotation

An invalid rotation was entered in the form for the "Move’ or 'Copy’ command.
Check (and correct) the rotation restrictions for this component in the Modify
Parameter’ form or hit the mouse button at same location again to force this
illegal rotation (hitting <CR> without changing the rotation in the form will do).
In the latter case the component will be marked as ’technologically wrong’.

HEINZ: bitte kontakte mich wegen dieser fehlermeldung kurz vor Auslieferung
der endgueltigen Version: eventuel habe ich das 'force illegal rotation’ noch nicht
implementieren koennen.

[PCB-2113] Bauteil ist fixiert
[PCB-2113] component is fixed

An attempt was made to delete or move a fixed component. Change the ’fixed’
mark in the 'Modify Parameter’ form first.

[SCS-1201] Terminalname schon vergeben
[SCS-1201] terminalname already used

It has been tried to specify a terminal name twice.
Rules: All the terminals belonging to a symbol have to have a definite name.
All the sheet-tags existing on one sheet have to have a definite name.
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[SCS-1202] Terminal nicht gefunden
[SCS-1202] terminal not found

A terminal has been called via name or coordinate and has not been found by the
system,

Cause: Wrong name. '
No terminal on this coordinate.

[SCS-1203] Funktion fehlerhaft
[SCS-1203] internal error

see [SCS-1102]
[SCS-1204] Koordinate fehit noch
[SCS-1204] coordinate missing

The input of a coordinate either manually or via mouse is absolutely necessary.
[SCS-1205] Kein Terminal selektiert
[SCS-1205] no terminal selected

A command for which an activated (current) terminal is a precondition has been
activated too early.

Cause: see [SCS-1105]

[SCS-1210] Speicherplatz zu gering
[SCS-1210] not enough memory

see [SCS-1109]

[SCS-1211] Kollision mit anderem Element
[SCS-1211] collision with other element

A terminal collided with other elements (terminals, signal connections, symbols)
after a MOVE, COPY or CREATE action.

solution: make new location free of any elements

In the future these collisions will be specified better and more closely.
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[SCS-1231] Terminalstatus mehrdeutig
[SCS-1231] terminalstatus ambiguous

Only one terminal status may be defined from the given possibilities (Input,
Output, Tristate..). If several possibilities have been selected simultaneously, the
message appears:

terminal status ambiguous
*** NEW: status not defined ***

the terminal status is set to DON'T CARE.

If the error above did not entail the entry of a new status, (terminalstatus was
DON’T CARE), then the message appears:

terminalstatus ambiguous
*** Status unchanged ***
[SCS-1232] *** Status nicht veraendert! ***
[SCS-1232] *** status not changed ! soe
see [SCS-1231] and [SCS-1233]
[SCS-1233] kein Terminalstatus angegeben
[SCS-1233] terminalstatus missing

A terminal status has to be defined from the given possibilities (Input, Output,
Tristate ...). If no possibility has been chosen, the following message appears:

terminal status missing
*#* NEW: status not defined ***

the terminalstatus is set to DON'T CARE

If the above error did not entail the entry of a new status, (terminalstatus was
DON’T CARE), then the following message appears:

terminalstatus missing

*** Status unchanged ***
[SCS-1234] *** NEU: Status nicht definiert ***
[SCS-1234] *** new: status not defined b

see [SCS-1231] and [SCS-1233]
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[SCS-1235] kein Terminal selektiert
[SCS-1235] no terminal selected

A terminal has been called via name or coordinate and has not been found by the
system

Cause: wrong name
No terminal on this coordinate

[SCS-1236] Terminalname fehlerhaft
[SCS-1236] bad terminalname

The terminal name collides with an existing name or does not correspond to the

names’ guidelines.
Also see CNORM-NAMES (is yet to be delivered for 3.01).

[SCS-1237] Speicherplatz zu gering
[SCS-1237] not enough memory

see [SCS-1109]

[SCS-1101] Symbol nicht gefunden
[SCS-1101] symbol not found

A symbol has been called via name or coordinate and could not be found by the
system.

Cause: wrong name
No symbol on this coordinate
No symbol within the search window

[SCS-1102] Funktion fehlerhaft
[SCS-1102] wrong function

This error message has been defined for software engineers and should not occur
at the customer’s site. In most cases it results from communication errors and last
changes prior to a release date. The actual error message will be implemented in

the following release after the error has been specified. If such an error occurs,

the CALAY quality assurance department should be informed.

[SCS-1104] Nicht verschoben, gleicher Ort
[SCS-1104] not moved, same place

The user tried to move a symbol onto the same position using the MOVE-
command. Since this often entails a re-routing of the signal connections, the
system neglects the first trial. Press the same button again and the command is
executed.
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[SCS-1105] Kein Symbol selektiert
[SCS-1105] no symbol selected

A command for the execution of which a current symbol is needed, has been
activated too early.

Cause:!! Applies to all elements (symbol, terminal, signal) !!
GET is activated and the system allows for the selection of a working function

(handling problem is continually revised, successivley improved and within a
medium-term period of time, this error message will be superfluous.

or
A previous function sets the system into a state where there is no current selected

element which is definitely to be preferred (e.g. after deleting or moving onto an
invisible sheet)

[SCS-1106] Name schon vorhanden oder falsch
[SCS-1106] name already used or wrong

The symbol name collides with a name already existing in the system or does not
correspond to the names’ guidelines .
Also see CNORM-NAMES (is yet to be delivered for 3.01)

[SCS-1107] Kollision
[SCS-1107] collision

One or more symbols have collided with other elements (terminals, signal
connections or other symbols) during a move or copy action.

Solution: make new location free of any elements

We will try to specify the collision better and more closely in the future.
[SCS-1109] Speicherplatz zu gering
[SCS-1109] not enough memory

Space required by the system is not available.

Cause: SWAPspace too small or internal limit has been reached which has not been

eliminated due to safety reasons. For the latter, in most cases storing and recalling
the file is helpful.

[SCS-1110] Logik-Darstellung geaendert
[SCS-1110] logic-representation changed

see SCS-1111
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[SCS-llli] Zweite Logik-Darstellung unbekannt
[SCS-1111] second logic-representation unkown

It has been tried to call the second representation of a symbol into the foreground
(exchange positive against negative logic) without a second representation being
assigned to this symbol. ’ ,

By calling this function again, an identical graphic is generated. Error message no.
SCS-1112 appears.

After doing so, calling is possible without error message SCS-1111, the changing of
the graphic is now shown by displaying SCS-1110.

[SCS-1112] Alte Grafik uebernommen
[SCS-1112] old graphic duplicated

see SCS-1111
[SCS-1301] Terminal nicht angeschlossen
[SCS-1301] terminal not connected

The user tried to select a signal at a terminal, which is not connected and which
had no signal at the time of the selectionn.

By activating the permission for implicit terminal to net, this message can be
avoided.

[SCS-1302] Kein Signal aufgenommen

[SCS-1302] no signal selected

A command for which a selected signal is a precondition has been activated too
early.

Cause: see [SCS-1105]
[SCS-1303] internal error
[SCS-1303] interner Fehler

see [SCS-1102]

[SCS-1304] Signal nicht gefunden
[SCS-1304] signal not found

A signal has been activated via name or coordinate and has not been found by
the system.

Cause: wrong name
no signal on this coordinate
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[SCS-1305] Signal automatisch angelegt
[SCS-1305] signal automatically created

A signal has been created automatically (see SCS-1306) and a terminal has been
assigned to that signal.

Cause: A signal free terminal has been selected and ’implicit SIG -> TRM’ was ac-
tivated in the submenu.

or ‘Implicit SIG -> TRM’ has been activated indirectly by clicking
twice with the same coordinates. In this case, the message SCS-1301
appears first.

[SCS-1306] Terminal in Signal aufgenommen
[SCS-1306] terminal entered into signal
A signal free terminal has been assinged to a signal by activating a certain
function. At present this message only occurs in connection with SCS-1305.
Possible functions are GET and INSERT.
Cause: GET -> see SCS-1305
INSERT -> the function has been selected without any signal being
activated.
[SCS-1307] Kein Terminal an dieser Stelle
[SCS-1307] no terminal at this position
The function INSERT did not find any terminal on the coordinate specified.
[SCS-1308] Falscher oder ungueltiger Name
[SCS-1308] wrong or invalid name
The signal name collides with an existing name or does not coorespond to the

names’ guidelines.
Also see CNORM-NAMES (yet to be delivered for 3.01)

[SCS-1309] Speicherplatz nicht ausreichend
[SCS-1309] not enough memory
see [SCS-1109]

[SCS-1310] Nur ein Signal veraenderbar
[SCS-1310] only one signal modifyable
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ERROR MESSAGES

[SCS-1311] Terminal mit Signal belegt
[SCS-1311] terminal hold signal

It has been tried to add a terminal to the current signal with the terminal
belonging to another signal ,

[SCS-1312] Signal liegt schon an
[SCS-1312] same signal inserted

A terminal already belonging to the current signal was to be added to the current

signal.
[SCS-1313] Kein Segment selektiert
[SCS-1313] no segment selected
T-connections may only be on a segment which has been selected before.
[SCS-1314] T-Verbindung nicht erlaubt
[SCS-1314] t-connection not valid
On airlines and slopes, T-connections are not allowed.
[SCS-1315] Signal zusammengefasst
[SCS-1315] signal merged
Two signals have been merged to one signal.
Rules for the names:
Global signal have the highest priority
Manually created signals are at second place.
Automatic signals have the lowest priority.
Their age is also considered.
[SCS-1318] WARNING: no tracktype defined
[SCS-1318] WARNUNG: Leiterbahntyp undefiniert
This message shows a non-defined track type for the current signal.
Cause: old technology file
or

Changing the technology in PCB.
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ERROR MESSAGES

[SCS-1319] Signal schon vorhanden
[SCS-1319] signal already used

This is a message caused by the functions CREATE or RENAME

The signal name is already known to the system and may not be used a second
time.

[SCS-1322] postprocessing restriction
[SCS-1322] postprocessing restriction

Restrictions withing RELEASE 2.06
[SCS-1331] Querschnitt ist negativ
[SCS-1331] crosssection is negativ

The entry for the crosssection is negative.
[SCS-1332] Mindestabstand ist negativ
[SCS-1332] clearance is negativ

The entry for the clearance is negative.
[SCS-1333] kein neues Signal selektiert
[SCS-1333] no signal selected

A signal has been activated via name or coordiante and has not been found by
the system.

Cause: wrong name
no signal on this coordinate.
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board 8, 4, 6, 10, 11, 23, 25, 26, 47, 49, 58

calay 1, 16-18 -

check 6, 13, 17, 22, 28, 25, 26, 29, 30, 34, 37,
47

cis 1,8, 4,7, 12, 13, 16-19,21, 25, 43, 46, 47,
60, 65, 58, 59

columbine 88

component 10, 14, 26, 28, 29, 36, 38, 50, 51,
54, 56, 58

connects 55

digitized 7, 22, 25, 31, 33, 36, 44, 54

ldpre 1

Idrout 1, 2, 4, 6-8,10, 16, 48, 51, 58, 57, 60, 61

menu 2, 20, 25, 27, 30, 83, 34, 36-38,43

multilayer 4, 6, 10, 28, 48-50

multilayers 7, 34

netlist 1, 18, 47, 48, 53, 58

offgrid 13, 20, 23, 43, 56

optimized 6, 11, 17, 28, 31

pads 55

peb B, 8, 16, 18-20, 25, 26, 29, 30, 34, 37, 43,
47, 58, 59

popup 12

prisma 2, 5, 21, 57

report 1, 6, 17, 46, 47

resist 26, 29, 30, 32, 34, 35

routable 13, 16-18, 30, 31, 383, 34, 36, 39, 40,
41, 44, 46, 47, 59, 60

save 5, 8

scs 24

scscom 48

size 16-18, 21, 25, 26, 31, 34, 35, 39, 40, 41,
42, 44, 45, 47, 58

smd 8, 10, 14, 28, 30-32,47-52,55

unused 10 ’

window 4, 6, 20, 25, 30, 34, 37, 38

D. COLUMBINE

board 1, 8, 4, 33

btools 1, 6, 18, 19, 24, 25, 48, 54

calay 1

check 19, 25, 57

cis 1, 4, 5, 8, 10-12, 20, 28, 33, 54

columbine 1-8,5-8,10, 11, 13, 14, 16, 17, 18,
20, 22, 24, 26, 28, 30, 31,
38, 35-39, 41, 48, 45, 46, 48,
50, 61, 52-54,56, 57, §9

command 382

component 1-5,8-12, 20, 24-26,57, 58

copy 13-15,17, 20-23, 30, 37, 45

digitized 4, 28, 47

dload 1

menu 6-26, 28-33, 356-39, 41, 43, 45-49, 54-58

netlist 28

peb 8,9, 28, 57

prisma 1, 3, 32, 54

report 48, 49

schematics 4, 5, 8, 9, 12, 28

scs B, 9

size 31, 33, 41-44,51, 55

submenus 49

test 14, 22, 30, 39

window 46

E. SCSCOM

.AS 16

.FORMAT7
.TRACKS®

board 17

calay 1

check 1

command 5
component 10, 17
pecb 1, 8-6,14, 15
prisma 1

schematics 7
scscom 1, 2, 10, 12, 17, 18
size 2,7, 8, 12-14,17
test 4

F. POSTPROCESSING

artwork 4, 26, 30, 54, 59, 66

batch 11

board 1, 2, 11, 25, 26, 30, 32, 35, 39, 41, 42,
46, 50, 51, 74, 76, 84, 96,

97, 99
btools 2
calay 23, 26, 52
calcom 13
calpri 1, 2, 87, 89, 90
calsoft 13

check 22, 64, 69

cis 1, 25, 27, 28, 42, 45, 48, 53, 54, 55, 59-61,
64, 66, 67, 69, 75, 76, 79,
84, 85, 86, 96

columbine 22, 28, 38, 49, 50, 53, 54, 57, 60,
62, 64, 67-69, 82

command 10, 21, 23-25, 28, 29, 72, 73, 80, 82, 83, 90

component 1, 32-34,37-45, 75, 88, 89, 91, 93,
94-96

componentname 96

componenttype 94-96

digitized 48

drilpp 2

ercopp 2

gerber 13, 14

hp 13

menu 1, 4, 6-25, 27-30, 34, 35, 36-60, 64-66,
69, 70, 71-87, 89, 90, 99

millpp 2

netlist 88, 89, 91, 92, 95, 98

optimized 90

pads 40, 98

pcb 25-27,42, 45, 48, 53, 54, 55, 59-61, 64, 66,
67, 69, 76, 84, 99

plotpp 2

prisma 1, 38, 15, 36, 52, 56

proced 1, 2, 15

readpp 2

report 12, 71, 81

resist 15, 25, 27, 39-41

routable 92

shelltool 90

size 49, 50, 63, 59-61,97, 99

smd 40, 66, 94, 98

sortpp 2

submenus 65, 69

test 14-16,25, 27, 84, 58, 71, 74, 75, 78, 80,
91, 93, 94, 95, 97, 98

userpp 2, 4, 6

vi editor 12

window 25, 26, 38, 44, 90
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autoroute 64, 65

board 4, 41, 44, 47, 48, 51-58,55-58, 60, 63,
66, 67, 69-71, 86, 87, 90, 91

calay 1,5

check 8, 9, 42, 48, 64, 69

cis 1, 3-5, 38, 41, 47, 51, 52, 62, 66, 68, 70, 85,
89

columbine 1, 2, 4, 19, 28, 31, 51, 58, 58, 60,
85, 87, 89, 90, 92

command 51, 56, 68, 70, 77, 78

component 1, 2, 19, 385, 37, 44, 46, 48, 52-61,
63, 66, 67, 71, 86, 87, 88,
90-92

copy 2, 16, 20, 29, 81, 35, 37, 58, 55, 61, 85,
90

digitized 25, 66

gphrai 1, 68

Idpre 67, 68

Idrout 1, 46, 47, 49, 64, 66-68, 89

menu 3, 5, 6, 8, 10-14, 16-18, 21, 23, 24, 26,
28-32, 35-39, 41-46, 50-58,
60-63, 65-67,69, 70-72,
74-76,78, 79, 82, 84, 85, 86,
88-90, 92 '

netlist 64, 68

nonorthogonal 25, 64

offgrid 73

opens 19, 42, 64

pads 78, 75, 77, 79, 89 )

pcb 1-5,8, 19, 31, 35, 37, 38, 41-43, 47, 62,
63, 69, 85, 86, 89, 90

popup 8, 12, 39, 56, 62, 68

prisma 1-8, 30, 67, 68

raigph 1, 68

report 38

resist 48, 49

routable 49

‘save 17, 42, 78

schematic 1, 2, 4, 8, 8, 85, 87, 39, 51, 58, 85,
89

schematics 8, 7, 8, 19, 29, 85, 39, 41, 42, 48,
51, 53, 58, 62, 85-87, 89, 90,
92

scs 19, 31, 35, 37, 38

scscom 1, 68

shorts 42, 64 -

size 14, 36, 44, 47, 49, 57, 60, 61, 86, 90

smd 49, 54, 61, 73, 77, 89

teardrops 77, 78, 80, 89

unused 35

window 8, 9, 12, 13, 19, 23, 29, 35, 38, 43, 44,

61, 62, 67-69

B. CIS REFER MANUAL

artwork 8, 13, 14, 47, 48, 69-71,78, 79, 114,
1538

autoroute 99, 153

board 3, 68, 69, 71, 75, 77, 78, 85, 86, 96, 115,
120, 129-132, 150, 152

calay 2, §, 127, 153

check 41, 51, 86, 92, 99, 109, 118, 129, 150,
152

cis 2-4,18, 75, 127, 153, 154

columbine 3, 4, 18, 42, 81,

command 82, 90

B. CIS REFER MANUAL ((cont.’)

component - 3-5, 18, 19, 28, 33, 38,
42, 55, 56, 60-62,
68, 69, 71, 72, 76,
77, 79-91, 98,
103-107, 109, 111,
115, 120, 1383, 134,
139, 142

copy 5, 18, 19, 22, 24, 27, 82, 45, 82, 90, 92,
101, 108, 147, 149

digitized 3, 20, 59, 81, 84, 86, 95-97,99, 123,
128, 136, 188, 142, 153

hardcopy 54, 121, 158

menu 2, 5-7,9-18, 22, 31-33, 86, 37, 39, 44,

‘ 45, 47-50, 53-55, 58, 60, 61,

64, 66-73,75-77, 79, 85-87,
101, 105-107, 111, 112, 114,
115-118,120, 121, 123, 124,
126, 130, 131, 133, 135,
138-140, 142-144, 148, 152

multilayer 71, 115, 134, 153

multilayers 140, 142, 153

netlist 53, 99, 153

nonorthogonal 28, 34, 99, 149, 153

offgrid 129, 153

optimized 84, 129, 136, 153

pads 68

pecb 3, 5, 15, 16, 18, 19, 28, 30, 85, 44, 53, 55,
56, 58, 59, 69, 74, 75, 77,
91, 92, 94, 106

pixels 59, 128, 153

placeholders 16, 80, 153

popup 2, 5, 22, 28, 33, 36, 53, 58, 85, 114,
115, 120, 1283, 149, 150, 153

popups 53, 128, 153

prisma 2, 3, 5, 53, 585, 58, 69, 76, 153

report 53, 120, 150, 152

resist 135, 137, 140, 142

routable 135, 136, 138, 140, 142, 158

save 64, 146, 150-152

schematic 38, 55, 96

schematics 4, 11, 15, 16, 18-21, 30-32, 42, 45,
49, 51, 53, 59, 82, 83, 87,
91, 107, 123

scs 4, 5, 8, 10, 18, 15, 16, 30, 35, 44, 45, 47,
49, 53, 55, 56, 58, 59, 72,
87, 90, 91, 94, 116, 129

shelltool 53, 120, 153

size 6-8,13, 20, 37, 40, 47, 58, 59, 67, 70, 78,
110, 114, 124, 127, '130, 131,
136, 140-142

smd 62, 134-137,183

submenus 60, 153

unix 64, 65, 69, 76, 153

vi editor 74

window 2, 5, 7-9, 11-14, 16-18, 20, 21-27, 30,
32, 38, 85, 36, 37, 39-45, 47,
48, 49-51,53-56, 58, 59, 61,
66, 68, 70-73, 78-83, 88-94,
96, 103-106, 109-111,
114-118,120, 121, 128, 124,
126, 130, 132, 135, 139, 140,
143, 146, 148-150
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