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CIS/PCB INTRODUCTION Manual

INTRODUCTION

ABOUT THE MANUAL
l. General

The concept of this manual is that it has been designed as a
reference manual. This means that the manual concentrates on
describing the menu functions; apart from describing the use and
procedure of the functions, the manual also contains hints to
interdependences with other functions or program parts.

The order of the described functions is oriented at the hierar-
chical organisation of the user menus and at a sensible order of
using the functions.

In order to provide a direct access to the documentation, the
manual has also been implemented online on your system.

2. Concept

The CIS documentation has been divided into three binders which
correspond to the three units SCHEMATICS, BOARD and CAM.
The unit is indicated in the - left corner of the header.

The division of the units into chapters is oriented at the
functions of the main menu.

The appropriate main menu function appears in the center of the
header.

Every chapter contains its own number which precedes the page
number.

The division of the separate chapters is also oriented at the
sequence of the functions within the menus.

The appropriate function is indicated in the right corner of the
header.

3. Agreements

a. Keys
- characters in parenthesis are keyboard or mouse keys:
<CR> = the RETURN key
<IMB> = the left mouse button
<MMB> = the middle mouse button
<RMB> = the right mouse button

APRIL 90 B/1-1



CIS/PCB INTRODUCTION Manual

Abbreviations

CIs = CALAY Interactive System

SCSs = Schematic

PCB = Board (=Layout)

CAM = Preparations for Production

RTI = Real Time Integration

I/0 field = Input/Output field in the menus
quotation marks " ":

- menu entries to be made via the keyboard
- menu functions
- single characters, e.g. "@"

are put into quotation marks

inverted commas '‘:

- the figurative sense of a text
- a specific expression

are put into inverted commas

asterisk * :

indicates an "either/or" listing,
e.g.: entry via the * mouse:...
* keyboard:...

slash /:

The slash is used with functions for the separation of
operation steps which are to be executed one after the
other (e.g. "SYMBOL get/modify/TERMINAL get/mod. graphic/di-
gitize/text")

APRIL 90 B/1-2



CIsS/PCB INTRODUCTION CIS Operation

OPERATION of CIS
1. General

CIS (CALAY Interactive System) is the program package of the
PRISMA system for the interactive generation of the layout.

CIS is divided into:

- scs = for the generation of the schematic
- PCB = for the generation of the layout
- CAM = for additional preparatory work for the manufac-

turing process

The operation of the program (= function selection/function
activation/data entry) is screen oriented and is done via

- the optical mouse with the cursor on the screen
- the keyboard

2. Windows

a. defined windows

For the work with CIS the screen is divided into three
windows:

- the function window (right side) =-> function menus

- the status window (top) => menu with i/o fields

- the graphic window (rest of the screen) =-> graphic
generation

Note:

A precondition for working within a certain window is

that the cursor be placed within that window.
b. Temporary windows

Apart from these windows two other windows may be opened:

- the pop-up window with the pop-up menu which may often
be used as an alternative for the function selection

via the function window (see point 4)
- the list window which is automatically opened when
lists are output (function "list")

Note:

As long as a pop-up or a list window is active, it is not

possible to work outside this window!

APRIL 90 B/1-3



 CIS/PCB - INTRODUCTION CIs operation

3. wWorking with the mouse

A precondition for using the mouse keys is positioning the mouse
cursor onto the field which is to be activated.

Cursor representation in the screen windows:

- status window: arrow
- function window: arrow
- graphic window: crosshair

- pop-up window: bar
- list window:

> 'hand-on-key' for the "ready-for-entry" status

> 'hour-glass' for the "searching for objects" status

> 'double square' form, if the cursor is outside the
opened window, i.e. if an entry into the window is not
possible.

Some examples for using the mouse:

a. left mouse button <LMB>
> confirmation of an entry (corresponds to <CR>)
> in the function window: activation of the function onto
which the cursor has been positioned
> in the status window: activation of the i/o field onto
which the cursor has been positioned, for data entry
> in the graphic window: execution of the activated

function (e.g. getting a graphic element at the cursor
position or coordinate entry according to the cursor
position for the graphic generation, etc.).

b. middle mouse button <MMB>
> move window (<MMB> onto window edge/press/keep it/move)
> in the status window: "toggling", i.e. conversion of
the entry into its opposite with alternative input
possibilities in i/o fields (e.g. "Y" <-=> "N" or
"marked with a cross" <-> "not marked with a cross").
> in the graphic window:
- digitize T-connection in the SCS part
- entry of the rotation during the placement of
objects (symbols, components, terminals)
- digitizing and activation of vias in the PCB
section "TRACKS". -

c. right mouse button <RMB>

> activation of the pop-up menu (if existing and if set
"active")
> in the graphic window, if the pop-up menu is switched

off:

- 'mirroring' of components, i.e. placement onto the

opposite layer (=PCB part)

- in the PCB part: delete tracks in the opposite
sequence of their generation.

- in the SCS part: with the subsequent generation of
equal terminals it has the same functionality like
the "continue" function

APRIL 90 B/1-4



CI8/PCB INTRODUCTION CIS Operation

- for calling the generatable text types with the
function "mod. graphic/TEXT/digitize" in all parts

Note:
The examples for using the mouse buttons are not complete
and do not apply 'always and everywhere' (motto: try it)

4. Pop-Up Menu

Advantages of the pop-up menu:

- The pop-up menu can be activated at the current cursor
position, i.e. the cursor does not have to be moved into the
function window.

- in contrast to the menu window the pop-up window only offers
implemented functionalities

Disadvantage:

- With the pop-up switched on the right mouse key is blocked
for any other function (see point 3).

Operation Instructions:

- a. the pop-up menu is called with <RMB>; ‘
b. the functions of the pop-up menu are selected by moving the
bar to the appropriate function and <RMB>
c. the availability of the pop-up menu can be switched on/off

with the <R11> key:

d. if the availability of the pop-up is switched on, the right
mouse button cannot be used for any other function.

e. as long as the pop-up is activated, working outside the pop-
up window is not possible;

f. the availability of the pop-up menu is shown in the right
upper corner of the status window ("POP-UP=ON" or "POP-
UP=OFF") ;

g. the pop-up menu may be exited by positioning the cursor
outside the pop-up window and pressing <RMB>.

5. Menu Operation

The menus in the status window serve for entering and/or
outputting data for the currently activated function.

Some fields are mere output fields, i.e. the data are output only
for information:; they are generated/edited in another menu which
belongs to a different function (e.g. in the SCS menu of the
function "Symbol/mod. param." the function type names are output;
but they are generated in the PCB part; in the SCS part they may
neither be generated nor edited).

Entries are possible via the keyboard as well as via the mouse
(e.g. in contrast to user-defined names, coordinates may be
specified via the keyboard and via the mouse).

A precondition for making entries in i/o-fields is that the

APRIL 90 B/1-5
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cursor be positioned in this field.

Cursor Positioning:

* with the mouse: place the mouse cursor to the beginning of
the i/o-field and press <LMB>.
* with the cursor keys of the right keyboard block:

R8

R14 (also TAB)

R10
R12

cursor jumps back one input field
cursor jumps to the next input field
cursor jumps back one character
cursor jumps to the next character

6. Functionkeys for CIS (standard)

F1
F2
F3
F4
F5
Fé6
F7
F8
F9

L1
L2
L3
L4
L5

L6
L7

L8
L9
L1o0

R1
R2
R3

R4
R5
R6
R7

APRIL 90

modify graphic (requires activated object)
switch from SCS to PCB and viceversa

modify parameter (requires activated object)
free

foreground for layers (only PCB)

background for layers (only PCB)
SHELL-ESCAPE ('open' new shell window)
graphic foreground/background

Subwindow foreground/background

(SCS: "Miscellaneous/Subwindow")

reserved for SUN

SUBMENU on/off (only SCS)

modify symbols/components

modify signals

digitize (requires activated "mod. graphic"
function) '

delete (requires activated object)

move (requires activated object)

'open' <-> 'close' window (precondition:
mouse-cursor on edge of window)

insert (requires activated object)

get (requires activated object)

copy (requires activated object)

TTY-REPRINT (= refresh of the status window)
HELP (yet to be implemented)
TTY-HOME (yet to be implemented)

HARDCOPY (yet to be implemented)
TTY(=status)-Window foreground/background
MENU-Window foreground/background

fixing of a menu field for user-defined cursor
positioning (move cursor to required field with
arrow-buttons and press R7)

B/1-6
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R8
R9

R10
R11
R12
R13
R14
R15

menu-IO-field (arrow up)

panning on/off (requires activated panning mode
- see "modes" function)

menu-IO-field (arrow left)

POP-UP on/off

menu-IO-field (arrow right)

list

menu-IO-field (arrow down)

window-center (see "graphic setup/CENTER")

B/1-7
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REALTIME INTEGRATION (RTI) BETWEEN SCHEMATIC AND PCB

REALTIME INTEGRATION makes it possible to handle both schematic
and PCB-design changes simultaneously. Any modification done in
the schematic or layout is realized automatically throughout the
entire design, thus guaranteeing 100 % consistency between the
schematic and PCB layout. There is no longer a need for forward
and back annotation. Any PIN or GATE SWAP within the PCB-layout
is simultaneously done within the schematic.

The basis for the REALTIME INTEGRATION is a fixed relationship
between the schematic symbol and the physical shape. This fixed
relation is realized within the COLUMBINE LIBRARY SERVER. For
example, a component such as a 7400 copied out of the COLUMBINE
LIBRARY SERVER includes 4 gates (NAND) and a physical shape
(DIP14). By placing only one gate there will be 3 spare gates.
These gates are not displayed on the actual page, they are reser-
ved for later use. Using the function COPY, one of these reserved
gates will now be used.

REALTIME INTEGRATION works also with signals. Any signal created
or modified in the schematic will automatically be created or
modified in the PCB layout and vice-versa.

Components which are not yet in the COLUMBINE LIBRARY SERVER may
be defined locally. For that you have to create one (or more)
schematic symbols and a physical shape, then build the relation
between thenm.

Working with PRISMA now means, working on a schematic and PCB-
layout at the same time. Some parameters of the PCB layout (track
width, layers, critical signal etc.) may be defined during the
work in the schematic.

If need be, the REALTIME INTEGRATION may, of course, be switched

off (in the SCS part as well as in the PCB part in the "modes"
menu) .

APRIL 90 B/1-8



CIS/PCB INTRODUCTION start/Read File

STARTING THE PROGRAM AND READING IN AN .ADB FILE

The program is started by
* clicking the Icon SCHEMA/BOARD or
* entering "cis" plus <CR>

Loading this comprehensive program needs some time.

When the loading has been finished, a menu appears in the status
window where the name of the file to be read in has to be
specified - without extension.

If it is a standard technology file, you still have to enter "Yy"
in the field "read standard technology file?" (standard techno-
logy files contain 'mere' technology defaults for the SCS and the
PCB part - see chapter "technology" in the manual).

After entering <CR> the file is read in. The same is achieved
with the pop-up menu function "read file".

Precondition:

the specified file has to
exist on the adb-subdirectory of the activated project, if
it is a user-file.

* exist on the projects/std/tec subdirectory if "Y" has been
specified in "read in standard technology file?".

Notes:

a. As long as you are in the first menu, the program can be
exited by pressing <ESC><ESC> and answering the query "exit
program?" with "y";

b. with the pop-up function "list" you can list the contents of
the appropriate .adb-subdirectory in the status window.
In order to list the existing standard technologies, you
have to enter "Y" in "read standard technology file?" before
activating the list function.
Exit the list function with <ESC><ESC>.
Paging down in the lists is done with <CR>.
The list window is closed by selecting a file from the list
(with the keyboard or with <MMB>) and by then pressing <CR>:
the file name is automatically entered into the menu.

c. When the file name has been entered, press <CR> or activate
the pop-up function "read file" to read the file.
The read in is finished when the function menu appears in
the right part of the screen.
The read in time is proportional to the size of the file -
big files require some patience!

APRIL 90 B/1-9
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LAYOUT

If after reading an .adb file (e.g. a standard technology file
like "startup"), you activate the menu function "LAYOUT", you get
into the main menu for the selection of the superior functions of
the layout part in CIS.

Layout Main Menu
MODIFICATION

By activating this function a menu is called which contains the
function selection for the actual work at the layout. ,

With the function of the modification menu you can generate
components and their terminals or 'import' them from the library,
generate the netlist, digitize tracks, generate copper and
restricted areas, etc.

GRAPHIC SETUP

By activating this function it is possible to adjust and control
the graphic output of the layout via various function selections
as well as via the specification of parameter values in the
status window menus.

Apart from selecting the layers and elements to be represented
the user can assign the colours, the lines and other parameters
for the exact determination of the representation (e.g. "filled"
or "contour"). The user can also adjust different grids as a help
for the interactive work during the placement and digitizing.
The same functionality for the graphic adjustment is also
available in the modification menu; it is called via the
"GRAPHIC" function.

CAM

leads to the ~ain menu of the CAM part

FINAL CHECK

This function serves for checking the tracks of a routed layout

(= the tracks which have been routed by the router or inter-
actively) for interrupts, shorts, etc.

SCHEMATIC

leads to the main menu of the schematic part

APRIL 90 B/1-10
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TOOLS

After this function has been called - and if the appropriate
licence exists - the following programs which do not belong to
CIS can be called from within CIS:

- AutoCAD

- PACIFIC NUMERIX (=thermal analysis)

The program is called via the pop-up.

GENERAL

In the selection menu of this main function the following

functions may be called at present:

- "report" (for the generation of different lists and
statistics from the current .adb file)

- "C-shell" (for calling a c-shell window)

- “"plot" (for the generation of a ‘'hardcopy' of the current
graphic window into a plot file)

MODES

After calling this function you may define a variety of parameter
defaults for the work at the current layout by entering the
specifications in the menus, e.g.:

- the measurement (mm or ‘inch or 1/20")

- real-time-integration on/off

- pop-up on/off

- graphic mode (normal or panning mode)

- lower-case letters allowed for names
yes/no

- different defaults for the digitizing (e.g. allowed
gradients, auto-routing on/off, etc.)
and others

TECHNOLOGY

In the area below this function the whole technology for the

current layout is defined, e.gq.

- size and form of the PCB

- layer plan

- the grid for the routing, the component placement and the
placement of vias

- width and form of the single via and track types

- diameter and restring size for the single drill types

etc.

With the technology function "reference component" 'global’

terminal graphics are generated, which then serve as copies for

the generation of component terminals in the modification part.

APRIL 90 B/1-11
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CHANGE FILE

This function serves for finishing the work at the current .adb-
file (with storing the data) or for exiting the file (without
storing the data) and for reading in a new .adb-file, without
leaving the CIS program.

SAVE FILE

This function stores the current status of the .adb-file; then
you can continue your work.

EXIT

With this function the user can exit the CIS program - with or
without storing the data.

STATUS/MANUAL
After this function is called, the current version number of the

CIS software is displayed in the status window.
It is also possible to call the online manual from there.
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CIS/PCB

MODIFICATION Introduction .

MODIFICATION

INTRODUCTION

In this menu you will do most of your interactive work for the
generation of the layout.

Defaults and standard values for generating the layout are
specified in the menus "Graphic setup" (grid, colours, etc.)
"Technology" (layer assignment, track widths, etc.) and
"Modes" (cursor representation, standard height for texts,
etc.) which are selected from the layout main menu.

The functions are not organized in any hierarchy so that the
user can select any executable function at any time. These
functions can be combined in six units:

graphic pan on/off

window full view

refreash

(1)

center grid on/off

I cowmponent

(2)

terminal

signal

text

(3)

|

insert

delete

rename

copy extract

(4)

exch. pos. exch. shape

1ist

digitize

l guided pl. jplace groups

i
B transforw swap

offset text

(5)

line rot. poinat

circle ares

via

roste-mode coatinse

(6)

walti-action |malti-selact

sub-wenn wain-senu

Note:

Help for the graphic display (graphic
parameters, grids, windows, etc).

Objects (components, signals, copper
areas, blocking areas, tracks and texts )

Superior functions for modification of
existing objects

("modify graphic" and "modify para-
meters")

Actions that can be carried out with the
objects

Digitizing tools (for the generation or
modification of graphic elements)

Action modes (continue, process object
groups, routing-like digitizing) and
change to other menus

The option "Graphic" in the work menu corresponds to the
function "Graphic Setup" in the main menu --> see chapter

"graphic setup".

APRIL 90
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COMPONENTS

General

After reading a standard technology file, the PC board appearing
on the PCB-graphic window is 'empty'.

If, before working in the PCB part, you had worked in the SCS part
and selected symbols from the library which belong to related
function types, then the physical equivalents of these symbols,
i.e. the physical shapes (called "component in the following
description), will be displayed in the right upper corner of the
PCB graphic window after changing into the PCB part. By getting
these components "collectively" (with "multi-select'/"multi-
action") and after activating the function '"guided pl." these are
then automatically offered for placement. Instead of using the
"guided" placement, it is also possible to use the automatic
placement function (see "place groups").

If, however, you begin your work in the PCB part or if you used in
the SCS part only self-generated symbols or library symbols not
related to a function type, then you have either to import the

- components from the library with the function "insert" (as
physical shapes or complete function types), or to generate them
first (function “create").

The following operations may be carried out with the single
components in the graphic window:

= "“move" = change the placement

- llcopy"

- delete" - .

- Wrename" change the component name

Yexch.pos."
"exch.shape"

exchange the positions of two components
replace the shape of a component by another
shape existing on the PC board

list of the components on the PCB
generating a related symbol belonging to the
shape by copying the shape graphic to the
SCS side (onto page 0)

” 1 i stlt
- Wtransform'

It is also possible to modify or generate graphic elements with
"mod. graphic" and to modify or generate component parameters with
"mod. param.'.

With the function ''place groups" it is possible to activate an

automatic placement for all components or for "multi-select"ed
groups of components.
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|
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93‘”

T
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M

SHOW

Y
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DELETE

I 3

S
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< > MO N - non-orthog. rotation Y/N
o —D - socket Y/N
- via blocking Y/N
- trackblocking Y/N
GLOBAL / LOCAL - fixed YN
l TO BE STORED IN LIBRARY
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GET ?.D\'E SUBMENU:
—— €— | MOVE TEXT - immediate kill
DiciTize ROT.PoINT - reorganize onjofs
BLOCK - reorg. aidines
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CREATE COMPONENT
General

A component (or rather: a shape) consists of:

a. the graphic
b. the terminals

A 'virtual' component (in contrast to a 'pseudo component' used as
a dummy or as a construction aid for drill plan macros) has been
completely defined if the graphic and the terminals have been
defined.

With the function "COMPONENT/create" only the component graphic
(without terminals) is generated for the current layout, is named
and placed.

The terminals belonging to the component are generated with the
function "TERMINALS/create" after the generation and, if neces-
sary, modification of the component frame.

A component graphic is always stored on the SHAPE docu layer
belonging to the placement layer and consists of:

a. a component frame
b. a component text fielad

c. if necessary, digitized graphic elements (with function "mod.
graphic") N

The textfield with the component name is automatically generated

by the system and placed into the component frame.

The component frame graphic is generated by the user; for this,
there are two possibilities:

a. the graphic is transferred onto the new component from the
graphic pool;

b. or the graphic is newly generated.
graphic pool:

this term describes an "invisible pool" which contains all
graphics defined up to this point in this .adb-file stored in
the background (i.e. not only those existing on the board, but
also those deleted).

When using pool graphics for the component definition it is

possible to assign two graphics to one component:

- one graphic for the component side ('first graphic')

- one graphic for the solder side, if the component is
transferred to the solder side ('second graphic')

APRIL 90 - B/2-4 -
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How to procede for generating a component graphic:

1. Activate function "Component/Create" with <LMB>.

2. If applicable, replace the default name with your desired
placement name for the shape in the status window in
"Component:".

a) For graphics to be transferred from the pool enter in the
status window:
- in "graphic"
> in the first I/0 field the name of the pool graphic
the component is to get if placed on the component
side

> if applicable, in the second I/0 field the name of
the pool graphic the component is to get if
transferred or copied from the component to the
solder side

- "N" in "create new graphic:"

- if applicable, the placement coordinate for the lower
left corner of the component frame in "coord:" (refer-
ence point is the production origin - see "Sizes",
chapter "Technolcgies");

b. For components to be newly generated enter in the status
window:

- enter in "graphic" in the first I/0 field the name under
which the newly generated component frame graphic is to
be stored in the graphic pool

- "Y" in "create new graphic:"

Note:

- For generating a component "COMP" has to be entered in
"layer:" and "O" has to be entered in "rotation" in the
status window!

- Since at present there is no list function for the graphics
contained in the "pool", it is important to remember or to
note down the graphic names, for the component cannot be
accessed without the name specification - this is necessary
above all if the components are deleted after being
generated.

place the component

a)
*

b)
*

for graphics transferred from the pool (ref 3.a)

either via the mouse:

- place the cursor onto the desired placement point and
place the component with <LMB>

or via the keyboard:

- press <CR> after specifying the placement point in
"coord.:"

for newly generated graphics (ref. 3b)

either via the mouse:
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- place the cursor onto the starting point and press <LMB>
- open the frame with the mouse to the desired size and
place it with <LMB>

* or via the keyboard
- enter in the status window:
the coordinates of the starting point in "coord.:"
(reference point is the production origin - see "Sizes",
chapter "Technology") and
x and y size in "size"
- enter <CR>;

Then the component frame - with the lower left corner on the
placement coordinate - is placed; the text field with the
component name is automatically placed into the component frame.

The system now defaults to "Terminal/create/continue". The
generation of terminals is described in the chapter "Terminals".

Notes:

al

When creating components or terminals it is useful to adjust
the grid and to switch it on together with the coordinates (see
grid adjustment and function ''grid on/off" and "coos on/off" of
the graphic menu).

Component names may consist of up to 10 characters, but may not
begin with $§, since this is reserved by the system.

After calling the function "create", the system automatically

enters a placement name for the component to be created; the

names are generated as follows:

> if prior to the function "create" a component has been
modified, the root of this component name is supplemented
with the first number available for this combination.

> otherwise the component gets the name "$", supplemented with
the first number available for this combination.

If the component is to be rotated or placed onto the solder
side, these operations may be carried out only after generating
the complete component (with function "COMPONENT/move').

The rotation point of the component generated is automatically
placed onto the lower left corner of the component frame; it is
visible only during "modify graphic".

When using the functions "Terminal" or "COMPONENT/mod.
graphic", the rotation point is the coordinate origin for your
local work.

New component frame graphics may at first only be generated as
rectangles; they may then be modified with the function "mod.
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graphic".

Every graphic newly generated is automatically also stored in
the graphic pool and is available for the generation of further
component graphics - even if the component defined during the
graphic generation has been deleted.

Since at present there is no list function for the names of the
pool graphics, it is important to remember or to note down the
names of the generated graphics, above all if the component is
deleted, for the pool graphic may not be accessed without any
correct name specification.

If necessary an existing component graphic may be modified
locally (i.e. only for the activated component) or globally
(i.e. as pool graphic, for all components which have this
graphic) (see function "mod. graphic").

Function types may be generated by relating user-defined
physical shapes with symbols generated in the SCS part (see SCS
part, chapter "relation").

The user-defined physical shapes as well as the function types
generated by relating them may be exported into the library and
from there be imported into any .adb-file (see functions "mod.
parameter" in the SCS and PCB part as well as chapter "data
transfer" of the COLUMBINE documentation).
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INSERT COMPONENT

General

With this function, it is possible to import components existing
in the library either as "pure" physical shapes or as function
types (i.e. related to symbols) into the current .adb-file.

How to procede

1.

2.

Activate "Component/Insert" in the menu window with <LMB>.

If required, replace the name entered automatically by the
desired placement name for the component in the status window
in "component" (max: 10 characters).

Specify the name of the element to be read from the library in
the status window in "search s." - you may use wildcards (e.g.
"DIP*" for search criterion "B", or "*LS*" for search criterion
"p" or "74%" for search criterion "L" or "*" for any search
criterion).

Specify search criteria and sequence with the respective
abbreviations in the entry fields of the respective search
sequence numbers.

The four search criteria refer to the four fields under which
it is possible to store component information in the library.
The search criteria may be used separately or in combinations
(i.e., for a sequence of search operations to be carried out
one after the other).

L: 1logical name (e.g. "7400", "74F138", etc.)

P: function type containing this logical function (e.g.
"74LS00", 74HC138)

S: stock ID

B: physical shape (e.g. "DIP1l6")

For a multiple specification of the search sequence, the number
indicates the priority of the respective search criterion.
Example:

Search sequence (LPSB): 1=P 2=B 3= 4=L
means that at first, the function types of the library are
searched for the name specified under "search s."; if the

search is not successful, then the physical shapes are
searched, if this is unsuccessful, too, the symbols (related
to shapes) are searched for the name specified.

"COMP" has to be entered in "layer".
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6.

If the component is to be rotated, specify the rotation in 1/10
degrees in "rotation" (e.g. "900" for a rotation of 90
degrees). When inserting components, only orthogonal rotations
may be executed (i.e. 90, 180 or 270 degrees).

If the element to be entered from the library is a "pure"
physical shape (without symbol assignment), and if the shape
graphic is to be automatically copied as a symbol onto page 1
of the SCS side, specify "Y" in "trans.".

If you would like to change the current default entry for the
following search procedure, then specify the respective
abbreviation in "Def=".

<CR>

a. If the complete name has been specified in "search s." and
if the search has been successful, the respective physical
"shape" is attached to the crosshair and may be placed with
<LMB>.

b. 1If, however, wildcards have been used, then all library
elements concerned are listed in a list window. By clicking
the appropriate name with <LMB>, it is entered into the
appropriate field in the status window; the respective
physical shape is attached to the crosshair and may be
placed with <IMB>.

Attention:
If "P" has been specified as search criterion, and if a
function type has been found which exists on several
physical shapes, the shape is used which has been
related first. In order to use another shape, specify
the respective name in "opt. shape". (A list functiona-
lity is yet to be implemented).

Notes:

a. After calling the function "insert", the system automati-

cally enters a placement name for the component:;

the names are generated as follows:

> if prior to the function "insert" a component has been
modified, the root of this component name is supple-
mented with the first number available for this
combination (e.g. "IC").

> otherwise the component gets the name "$", supplemented
with the first number available for this combination.

b. Component names may exist of up to 10 characters, butvmay
not begin with $, since this character is reserved by the
system.
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c. If the imported shape is related with symbols to a function
type in the library, the respective symbols are automa-
tically stored on page 0 in the SCS part (in the upper left
corner) ;
with <MMB> it is possible to list them together with all
other free gates, if the function "symbol/get" is
activated.
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GET COMPONENT

General

This function always precedes any operation with a placed but not
activated component. To "get" means to activate the component for
further action and is done as follows:

~How to procede:

1. Activate "Component/get" in the menu window with <IMB>.

2. Get component
a: either via the mouse:
by "clicking" with <LMB>
b: or via the keyboard:

by entering the placement name in the status window and
<CR>.

The activated component is highlighted (the standard colour for
an activated component is blue).

A "copy" of the component is attached to the crosshair and moves
as the crosshair moves. ..

The system defaults to "COMPONENT/move".

You may either move the component or invoke one of the following
functions with the <LMB>:

- Yrename"
- ”" copy "
- "delete"
- "list"

- "exch.pos."
- "exch.shape"

- "transform"

- "mod. graphic"
- "mod. param."

Notes:

a. Groups of components are activated with function "multi-select"
(see description "multi-select").

b. If a group of symbols is activated in the schematic with the
"multi" function, this selection can be transferred to the
appropriate components in the PCB part:
> activate "COMPONENT/get/multi-select"
> enter "8C8-select" in the field "element" in the menu, <CR>.

The appropriate components are surrounded by a selection frame
and are highlighted.
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MOVE COMPONENT (8)

General

With this function, a component of the layout may be moved and/or
rotated and/or transferred to the other side (component side ->
solder side and vice-versa).

A component group activated with "multi-select" may be moved to
another position on the same layer.

How to procede:

1. Get component

a. single component
or

b. component group:
When activating a group of components with "multi-select",
the components are highlighted; after activating "multi-
action", the respective selection frame is attached to the
crosshair; the system defaults to "move".

2. Rotate component if applicable (not applicable for component
groups)
enter rotation:
* either via the keyboard
the angle is specified in 1/10 degrees in the status window

in "rotat." (e.g. "900" for an angle of 90 degrees).
* via the mouse

with <MMB> in steps of 90 degrees
The rotation direction is counter clockwise.

3. Change layer if applicable (not applicable for component
groups)
* either via the keyboard
by specification of the respective layer (SOLD or COMP).
* or via the mouse
with <RMB>.

4. Place component or component group
* via the keyboard
by specification of the new placement coordinate in "coord:"
and <CR> (for group operations the placement coordinate is
always the centre of the selection frame)
* or via the mouse

by placing the crosshair at the respective position and
<LMB>.
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Notes:

a. If a movement from the component side to the solder side has

been specified ("SOLD" entered in "layer:"), the system expects
that a second graphic has been assigned for the representation
of the component frame (see "define components") and of the
terminals (see "define terminals") on the solder side; if this
is not the case, the system outputs the message '"second compo-
nent/pin graphic does not exist".

By pressing <CR> or <ILMB> a second time it is possible to make
the system generate a second graphic by mirroring the first
graphic onto the opposite layer.

After the second graphic has been generated, it is also
available in the graphic pool (2nd graphic name = 1lst graphic
name + apostrophe)'

If not the mirror of the first graphic but a graphic existing
in the pool is to be assigned as second graphic, the movement
has to be interrupted. Then the graphic has to be assigned and
then the graphics have to be moved to the opposite outer layer.
The assignment of the second graphic is done with the function
'"mod. graphic" (for the component frame see "modification/com-
ponent/mod. graphic", for the terminals see "technology-
/reference component/mod. graphic).

A component may be rotated only in steps of 90 degrees (values
in "rotation": 900, 1800 or 2700), as long as the default "N"
in wn-orth. rot." has not been changed to "Y".

In order to execute non-orthogonal rotations the following has
to be done before the movement:

- get the component

- activate "mod. parameter"

- enter "Y" in "n-orth. rot." in the status window, then <CR>

After leaving the "mod. parameter" function and after getting
the component anew the movement may now be executed with non-
orthogonal values (e.g. "rotation:450" for a rotation of 45°).

When placing components it is useful to adjust the representa-
tion grid and to switch it on together with the coordinates
(see grid adjustment and function "grid on/off" and '"'coos
on/off" of the graphic menu).

"Collisions" with other components entail an error message in
the status window; by pressing <CR> or <LMB> twice the
placement may be enforced despite the collision.

With "COMPONENT/move" all elements are moved which belong to

the component or to its terminals (incl. additionally digitized
graphic elements and texts).

Existing signal connections are moved as airlines.
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f. When moving component groups, also the tracks of the signals
connected to the terminals of the selected components are
moved, if they are inside the selection frame.
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RENAME COMPONENT (8)

General

Existing component names (generaﬁed by the system or by the user)
may be changed

- for single components

- for component groups (activated with "multi-select") and

- for components activated continuously with the "continue"
function being activated.

How to procede:

1. Get component
or
get component group with "multi-select" and activate component
group with "multi-action"
or

activate "continue", get the first component.
2. Activate "rename" (click the function in the menu window).

3. Specify the new name in the status window under "component:"
or

specify the name root of the new group name (e.g. "IC ")

4. <CR>.

5. If the "continue" function is being used, click the next
component to be renamed by pressing <LMB>, etc.

Notes:

a. Component names may consist of a maximum of 10 characters, but

may not begin with "$", since this character is reserved for
the systemn.

b. When renaming component groups the root specified is applied to
all selected components; the numbers remain unchanged.

c. When components are renamed with the "continue" function, the
frist activated component gets the name specified in the status
window under "component:"; for the next activated component,
this name is incremented by one, etc.

(e.g. before renaming: Al, X3, C19
new name: BT
after the renaming: BT, BT1, BT2.)
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DELETE COMPONENT (8)

General

With this function, it is possible to delete single components or
groups of selected components.

How to procede:

1. Get component
or
get component group with "multi-select”" and activate the group
with "multi-action".

2. Activate "delete" (click the function in the menu window or
enter "D" in "fct." in the status window).

3. If "immediate kill" has been activated in the submenu, the
deletion is carried out at once, otherwise the system expects a
confirmation through "Y" after "really delete" and <CR>.

Attention:

- If a component is deleted, then all elements belonging to this
component are also deleted (terminals, texts, tracks, etc.).
The respective symbols and terminals disappear in the SCS part.

- The graphic of a deleted component still exists in the graphic
pool and may be transferred to other components.
Since at present there is no list function for the graphics
contained in the pool, it is important to remember or to note
down the names of graphics of deleted components, for an access
to the pool graphics is possible only with an exact name
specification!

Notes:

a. If before or after the function "get" and before activating the
function "delete", "continue'" is activated, it is possible to
delete several components simply by clicking the components
with <LMB> after the deletion of the first component. A precon-
dition is that "immediate kill" has been activated in the
submenu; otherwise every deletion has to be confirmed with "y"
in "really delete?" and <CR>.
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COPY COMPONENT (8)

General

With this function it is possible to copy a selected component to
any free space in the layout. The copy may be rotated or copied
onto the opposite outer layer.

A group of components selected with "multi-select" may be copled
to any free space on the same layer of the layout.

How to procede:

1. Get
a. a single component
or
b. a component group:
When activating a component group, the selected components
are highlighted. After "multi-action" the respective
selection frame is attached to the crosshair.

2. Activate the function "copy"
if more than one copies are required, also activate "continue"
(only applies to single components)

3. Only for copying single components:
if applicable, replace the component name automatically output
by the system (= name of the original incremented by one) with
the desired name in the status window under "component:".

4. If applicable, rotate the component (not applicable to
component groups')
Spec1fy rotation:
via the keyboard
the angle specification is done in steps of 1/10 degrees in

the status window in "rotation" (e.g. "900" for an angle of
90 degrees)

* via the mouse
with <MMB> in steps of 90 degrees
The rotation direction is counter clockwise.

5. Change layer if applicable (not applicable to component
groups)
* via the keyboard
by specifying the respective layer (SOLD or COMP).
* via the mouse
with <RMB>.
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6.

7’

Place component or group

* either via the keyboard:
by specifying a new placement coordinate in "coord:" and
<CR>;
(for group operations the placement coordinate is always the
centre of the selection frame)
or

* via the mouse:
by moving the crosshair to the desired position and <LMB>.

If "Continue" has been activated, as many copies as required
may be placed one after the other.

Notes:

a.

If a movement from the component side to the solder side has
been specified ("SOLD" entered in "layer:"), the system expects
that a second graphic has been assigned for the representation
of the component (see "define components") and of the terminals
(see "define terminals") on the solder side; if this is not the
case, the system outputs the message "“second component/terminal
graphic does not exist".

By pressing <CR> or <IMB> ‘a second time it is possible to make
the system generate a second graphic by mirroring the first
graphic onto the opposite layer.

After the second graphic has been generated, it is also
available in the graphic pool (2nd graphic name = 1lst graphic
name + apostrophe)!

If not the mirror of the first graphic but a graphic existing
in the pool is to be assigned.as second graphic, the copying
has to be interrupted. Then the graphic has to be assigned and
the graphics are copied onto the opposite layer.

The assignment of the second graphic is done with the function
"mod. graphic" (for the component frame see "Modification/com-
ponent/mod. graphic", for the terminals see "technology-
/reference component/mod. graphic").

When copying the component copy may be rotated only in steps of
90 degrees (i.e. possible values in "rotation:" are 900, 1800,
2700).

After the copy has been placed, it may also be rotated non-
orhtogonally, if the parameter '"n-orth. rot." has been set to
"Y" before copying the original; if not, the parameter "n-orth.
rot." of the copy has to be set to "Y" (compare "MOVE COM-
PONENT", note b.) ‘

"Collisions" with other elements entail an error message in the
status window; by pressing <CR> or <LMB> twice, the placement
can be enforced despite the collision.
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When copying a component, all elements belonging to that
component are copied as well (component graphic, terminals,

~incl. additionally digitized graphic elements and texts):

Existing signal connections are only copied (as airlines) if
"M+C+D connected" has been activated in the submenu.

When copying groups of components also the tracks of the
signals connected to the terminals of the selected components
are copied, if they are inside the selection frame and if
"M+C+D connected" has been activated in the submenu.

When copying groups of components the copies automatically get
the name root "S$".

If a component copied in the layout exists also on the SCS side
(if the physical shape belongs to a function type), the
respective symbols are also copied. (They can be found on page
0 and may be listed with <MMB>.
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EXCHANGE POSITION

General

With this function it is possible to exchange the positions of two
components in the layout. The rotation point of the first

component is placed onto the placement coordinate of the second
component and vice-versa.

Existing connections are moved as airlines.

The exchange procedure has no effect in the SCS part.

If the exchange procedure would entail a collision, it is not
carried out and the warning "component collision" is displayed in
the status window.

How to procede:

1. get first component
2. activate "exchange position"
3. select exchange partner
* via the keaboard
specify the respective component name in the status window
with <CR>
* or with the mouse
click with <LMB>

Notes:

a. All elements belonging to the component are transferred
together with the component to the new place (component
graphic, terminals, texts, additionally digitized graphic
elements, etc.)
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EXCHANGE SHAPE

General

This function allows for replacing the physical shape of an

existing component by the copy of another shape existing on the
PCB.

Connections of the "old" shape are transferred to the "new" shape.
The exchange has no effects in the SCS part.

Attention:
This action may only be carried out with equal shapes (i.e.
same pin number and identical gates) (e.g. replacement of DIP
shapes by equal SMD shapes and vice versa).

How to procede:
1. Get "Master component"
2. Activate "exchange shape"

3. select the shape to be replaced:
a. via the keyboard

specify the respective component name in the status window
and <CR>;
or
b. via the mouse
click on the respective component with <LMB>
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LIST COMPONENT (8)
General

With this function it is possible to list the names of the
components existing on the PC board.

How to procede

By clicking the respective name with <LMB> the component is
activated for further action.

For the "list" function it is necessary that one of the functions

a. "get", "create", or "guided placement"

or

b. "move", "rename", "delete", "copy", "exchange position",
"exchange shape" ("get" has to be activated prior to all of
these functions)

has already been activated.

In the first case (a) the respective component is activated after
clicking it in the list; the system defaults to "move".

In the second case (b) the respective component is activated
instead of the current one after clicking it in the list; the
function activated prior to the list function is now activated for
the new component.

The list is displayed in a shell-window on the graphic window.
The window cannot be moved. .

By clicking the window-fields "previous" or "continue" you may
page up and page down.

You may continue your work in the layout only if a component name
has been chosen from the list or if you leave the window with

n 14"

quit",
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TRANSFORM COMPONENT
General

Newly generated components for which symbols do not yet exist in
the SCS part, i.e., for which a relation does not yet exist, may
be "copied" into the SCS part as symbols. Symbol and physical
shape have the same graphic and their terminals are automatically
related. :

In this way it is possible to generate signal connections directly
in the PCB part (without any previous connection definition in the
SCS part). The physical shape graphic transferred to the symbol
may be modified in the SCS part with the function "symbol/mod.
graphic". '

Attention: :
The "transform" function may only be applied to components
which, apart from the component graphic, also have terminals!

How to procede:

1. get the component to be transferred
* via the keyboard

by specifying the component name in the status window
* or via the mouse
by clicking the component with <LMB>

2. activate the function "transform"
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GUIDED PLACEMENT
General

With this function, the system automatically offers components for
placement. :

The system marks the optimum placement field for the component
offered (with green on the component side, red on the solder side)
(disregarding any collisions!).

The only criterion is the less cost-intensive realisation of the
nets; therefore, the components with the most connections are
offered first; components without connections are offered last.

Preconditions:

1. the system has to offer the components in the right upper
corner of the graphic window (outside the PCB):; this applies
to the following cases:

a. if in the SCS part components are imported from the library
with the function "insert" and if these are related with
physical shapes to function types;
in the PCB part the physical shapes belonging to these
symbols appear in the right upper corner of the graphic
window, with names generated automatically by the system.

b. if components existing on the board are selected for a new
placement with the "reset" function of the pop-up menu of
“"place groups".

2. the components have to be activated as a group (either through
"multi-select"/"multi-action" or through "all components" in
the pop-up menu of "place groups").

How to procede:

Case 1la
(shapes generated by importing related symbols, not yet placed)

1. Activate "multi-select" and select the components not yet
placed
* via the keyboard
through specification ir the status window and <CR>
or
* via the mouse
through opening a selection frame with <MMB>

2. Activate "multi-action" and then "guided placement"; the

component with the most connections is now attached to the
crosshair;
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3.

Specify the rotation if applicable
Specification of the rotation (only orthogonal rotation
possible)
* via the keyboard
through the specification of the angle in the status window
in 1/10 degrees (e.g. "900" for an angle of 90 degrees).
* via the mouse
with <MMB> in steps of 90 degrees

Change layer if applicable (default is "COMP")

by entering the layer specification ("SOLD"):

Note:

- <RMB> does not result in a change of the layer but in
resetting the component into the right upper corner of the
graphic window.

- changing the layer is possible if the component already has a
second graphic or if a system-internal generation is enforced
by pressing <CR> or <LMB> twice.

Place the component

a. by entering a new placement coordinate in "coord:" and <CR>
or

b. by moving the crosshair onto the desired position and

<LMB>.

6. After placing the first component, the next one will automa-
tically be attached to the crosshair and may be placed (if
convenient place it into the placement frame proposed by the
system or into the near of it).

etc.

Case 1b.

(Placed components set into the right upper corner with the
command "reset")

1.

Independent of whether the component had been activated with
"multi-select" or with the subfunction "all components" of the
pop-up menu, the selection remains active after the "reset"
command. This applies only if immediately after the "reset" the
function "guided placement" is activated (may be done only by
clicking the function "component" in the function menu!).

After clicking the function "component", the function "guided
placement" is automatically activated; the function "multi-
action" remains active.

The first component (with most connections) is attached to the
crosshair for placement.

The further proceding corresponds to case 1, point 3, ff.
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PLACE COMPONENT GROUPS
General

This function provides for automatic placement tools.

How to procede

The actual function with "place groups" may only be carried out
via the popup menu.

The menu is activated with <RMB> after activating "place groups".
Place the cursor onto the function to be carried out and press
<RMB>.

Function Description

The following functions are available in the popup menu:

- all components
no component
reset

adjust.

force model
force vectors
matrix model
pairwise interchange
digital
previous

- swap

- show gates

- main menu

Note: A differentiated selection of components may be done with
the function "multi-select"/"multi-action" prior to
calling the popup menu. Then call the function "place
groups", but do not select the function "all components" of
the popup, since this would deactivate the first selection
(all components would be selected).

all components

This function selects all existing components for further action -
provided they have not been fixed. (as regards fixed components,
see "component/mod. Param.", parameter "fixed".)

no component

This is an undo function for a selection which has been carried
out with "all components" or with "multi-select".
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reset

places the components which have been selected with "multi-
select"/"multi-action" or with "all components" outside the PCB
into the right upper corner.

adjust
adjusts the selected components.

Necessary parameters (to be entered into the status window):

adjustment axis:

x the components are placed on an axis which is parallel to the
x-axis. The x-coordinates of the components are not changed,
the y-coordinates are entered into the field "coord.".

y see above, but adjustment to an axis parallel to the y-axis.

coord.

X and/or y coordinate of the adjustment axis, which may be
specified either in the status window or with the <LMB>.
If both values have been entered (when using the mouse, this is

done automatically), the system takes the value convenient for the
specification in "adjustment axis".

mode:

0 the components are placed onto the adjustment axis

1 the components are placed so that the lower (or: the left) edge
is placed on the adjustment axis.

2 1like "1" but the upper (right) edge is placed onto the
adjustment axis.

check:

N there is no check for collisions, collisions may occur.

J a check for collisions is carried out.
The adjustment is carried out only for that part of the
selected components for which it does not entail any collision.

Force Model

All components not placed (which have been activated with "multi-
select"/"multi-action" or with "all components" and which have
been reset) are placed onto the PCB. The placement is carried out
according to the so-called force model, which tries to minimize
the track lengths to components which have already been placed.

A precondition for a sensible use of this function is that there
are some fixed components on the PCB (e.g. connectors, CPU,
Memory) .

Component overlappings may still occur.
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Force Vectors

Based on the sum of the airlines the system calculates a "force
vector" for every component; it shows the main orientation and the
average length of the airlines.

The direction and length of the vectors give the user helpful
hints for an optimization of the placement (for possibly short
connections). With a refresh the vectors disappear.

Matrix Model

Components selected with "multi-select"/"multi-action" or with
"all components" may be pre-placed with the help of a matrix which
the system generates internally.

The system divides the available space into an even number of
rectangles of the same size, one for each component.

As a default, the area available is the board outline (a rec-
tangle).
The area may be limited by the user.
* via the keyboard
by specifying the starting and end coordinate in the status
window under "area"
or
* via the mouse
by specifying a frame with <MMB>.

The number of rows (=first number) and the number of columns
(=second number) may be specified under "matrix:_ / ".

The user may also specify the rotation of components with the
respective specifications in the status window under "“rotat.:"

"V" = the matrix as well as all components concerned (inde-
pendent of their current rotation position) are placed

vertically, i.e. with a rotation of 90 degrees counter
clockwise

"H" = the matrix as well as all components concerned (in-
dependent of their current rotation position) are placed
horizontally, i.e. with rotation 0.

"-" = all components concerned remain in their current

rotation position; the matrix is placed horizontally.
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" " = means "no entry", i.e. if an entry exists, it has to be
deleted!
in this case all components concerned are placed with
the rotation specified, independent of their current
rotation position (0O=zero degrees, 900=90 degrees,
1800=180 degrees, 2700=270 degrees); the matrix is
placed according to the rotation;

The colour of the matrix corresponds to the colour of the
respective layer (green = component side, red = solder side).

A refresh deletes the matrix lines from the screen.

Note:

- In order to avoid component overlappings, the components should
be of nearly the same size, should be placed on the same layer
and should have the same rotation.

- 1If components exist on both sides of the PCB, the "matrix
model" function should be carried out for each side separately
(with function "multi-select").

Pairw. Interch.

The system changes the placement of the components with the aim to
minimize the overall length of the connections.
A "clock" is displayed as long as this function is active.

Test

This function has been reserved for internal requirements.

Digital

Before beginning your digitizing work, you should activate this
function. Existing components the placement of which has not yet
been registered by the system get the "placed" mark.

The airlines which are not visible in the "unplaced" status, are
made visible.

Previous

By "previous" or by clicking the menu field "component", the
function "Place groups" may be left.
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Swap (identical to "Swap"
This function can only be
With this function, gates
be exchanged.

How to procede:

1. Click Swap
2. Click a pin

3. Either
a. click a pin of the
signals
or

in the work menu)

used together with "Place groups".
of components or pins within a gate can

same gate; the two pins change the

b. click a pin of another gate; the two gates change their
positions within the component.

A precondition is that the pins to be exchanged are of the same
swap class (see parameter "swap class" in the SCS part, function
"TERMINAL/mod. param.") or that the gates are of the same type.

Show gates

This function shows (in the colour of the respective layer) which

pins belong to a gate.

Main menu

leads back to the main menu.
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SUBMENU of MODIFY COMPONENTS

immediate kill

If this function is activated, a component is deleted immediately
with the "delete" function after it has been activated. If this
function is not activated, "Y" has to be entered in the status
window under "really delete?" (with <MMB> in the entry field, the
user can toggle), then <ILMB> or <CR>.

Reorg on/off

After activating this function, the airlines are optimized after
every move of a component.

Reorg airlines

The system optimizes all existing airlines.

connected M+C+D
When copying (C) a component or component group, existing signal

connections are copied (as airlines), only if this function has
been activated in the submenu.

APRIL 90 - B/2-31 -



CI8/PCB MODIFICATION Component/mod. graphic

MODIFY COMPONENT GRAPHIC

General

The function "mod. graphic" switches to the work area of digiti-
zing the graphic and provides for various help functions for
changing the component graphic (incl. the texts).

Apart from lines, circles and texts it is also possible to
generate glue points for components (with the "block" function).
In addition, the rotation point of the components may be moved.

By entering "Y" or "N" in "glob." in the status window, the user
may determine this function as
a. "“global", i.e. with effect on the pool graphic, that means with
effect on all components with this graphic,
or
b. "local", i.e. with effect only on the activated component.
Note: 'Globally' modified graphics keep their original name,
whereas the 'locally' modified ones get a new, system-
generated name: original name supplemented by the tilde

character and an appropriately incremented number (e.g.
DIP1471).

As a rule, graphic elements which belong to components may only be
stored on docu layers.

The component graphics are usually on the docu layer with the
default name SHAPE-1 (for the component side) and/or SHAPE-0 (for
the solder side).

How to procede:

The function may be called in two ways:

a. click "component"
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