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PRISMA / Introduction

INTRODUCTION
The new CALAY PRISMA SYSTEM includes the following main programs:

CIS CALAY Interactive System. This is the interactive program
for schematic capture and PCB - layout. Both parts of CIS
are using Real - Time - Integration (RTI). CIS reads and
writes .adb-files.

LDROUT Automatic - router with INITIAL-, LEE- and OPTIMIZING-
ROUTER. LDROUT reads and writes .gph-files.

OUTPUT  Postprocessing program used for creating

Pen - and photoplot files
Drilling and milling files
Lists and documentation
Automatic insertion
Automatic testing

OUTPUT reads and writes .gph-files.
COLUMBINE LIBRARY SERVER

Interactive library editor with symbol and component
library.

SCSCOM  Interface program between the different PRISMA programs
as well as between Prisma’s .adb-file structure and the
.gph-file structure of CALAY V04-Rev.5.1. SCSCOM converts
between :

.adb into .rai The program RAIGPH converts this .rai-
file into an .gph file, which then can be used by LDROUT.

.rai into .adb The program GPHRAI converts the routed
.gph file into an .rai file which then
can be converted back to an .adb file
by running SCSCOM.

.adb into .gph Converts an .adb file into .gph file
which can be used for postprocessing
only. The .gph files for LDROUT and
OUTPUT are different ! !

.adb into .pcb Interface between PRISMA and V04-Rev 5.1

.pcb into .adb Use only this way to convert files
between V04 and PRISMA or the way back.
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PRISMA / Schematics

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 in
the schematic too.

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 reserved for later use. Using the function COPY
one of this 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 symbol and a physical shape
and build the relation between them.

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.) now
may be defined already during the work in the schematic.
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PRISMA / Introduction

GENERAL INFORMATION

PRISMA displays schematics and PCB-layout using on screen
graphics. While running CIS, the system displays different
menus like:

- Function window (on the right)
Status window (on top)

Popup menu (at cursor position)
Working window (rest of screen)

To enter these menus you can use:

- Optical mouse with cursor on screen

- Popup-menu activated by right mouse button

- Keyboard and function keyboard with special functions on keys L1 - L10, Fl -
F9 and R1 - R15. You can see the actual assignments of the key functions in:

~/etc/doc/fkeys.eng

CLB = click left cursor button
CMB = click middle cursor button
CRB = click right cursor button
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PRISMA / Schematics

ABOUT THIS MANUAL

This manual is structured around the actual creation of a schematic and PCB-layout.
Within CIS we will see how to create new symbols and components, how to take
"them from the COLUMBINE LIBRARY SERVER, place them on schematic and
board; how new connections are added, routed and the results are plotted.

Refer to the table of contents for specific functions you may be interested in
learning. If you are a first time user, you will find it helpful to follow the steps
given in this manual to guide you in the creation of a schematic and board.

The board we will be using for the example consists of a clock, register, counter,
digital/analog converter (DAC) and a connection for an input voltage.
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PRISMA / Introduction

STARTING THE SYSTEM AND ENTERING CIS

After "LOGIN" and specifying your .PROJECT" (i.e.demo) you will see the CALAY
logo and all icons lined up on the graphic screen. To select CIS move your cursor to

the icon "CIS" and press the left mouse button. You have now started CIS and a new
menu will appear on the screen.

The system is now ready to read in an .adb file. Each .adb file includes both the
schematic and the PCB part. After reading in an existing file, you can choose to
work on the schematic or the layout, and at any time switch back and forth.

If you don’t have an existing file to work on, you have to read in a start-up file
which includes a default technology.
(i.e.: tec.adb).
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PRISMA / Reading in a File

READING IN A FILE OR STARTING A NEW JOB

PRISHA =:Latas—window

SCS: read tile grad: 9.0
projectaams :ﬁm

s t

.adb fetch standard technology: ¥ £: =

To select an existing file you have two possibilities:

1. Type in the filename using the keyboard.

2. Use the mouse. You will get a list of existing .adb files by pressing the right button.
Use the arrow keys to move the cursor inside that list. With <Return>, you move
downwards one page.

The right button now marks the selected file or removes this selection by pressing
the right button a second time. The left button now writes the file name into the
position JOBNAME of the READ FILE menu.

Pressing the left button a second time (or <CR> ) reads in that file.

To start a new job, you have to read in a technology file called "tec.adb" or similar. This
file only consists of a default technology and frames.
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PRISMA / Schematics

ENTERING SCHEMATICS

PRISMA siatas—wmdow
SC3: mwode
projectnama : demo

Jjobname : example .
(s)chematics or (1l)ayout: §

grad: v.uS0__
fetch standard tachmology: ¥

mg= iRch

£: 1

layout

Selection between SCHEMATICS and LAYOUT:

- move the mouse into SCHEMATICS or LAYOUT and click the left mouse

button;
or

- type in "S" for SCHEMATICS

- "L" for LAYOUT

The selected drawing then will be displayed on the screen. For this example please select

SCHEMATICS.
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PRISMA / Schematics

MAIN MENU FOR

PRISMA = bLatus—wa ndow
3C3;: functions

(G) graphic
(F) fimal check
(L) layost

(8) modificatioa (1) (A) wise.
(M) wodes
(T) technology

(C) change file
(U) wpdate file
(X) exit

(8) statas

graphic setup

£final check

layout

modes

technology

change file

save file

caLAaY

axit

i

status

This is the top level of the menu hierarchy. Selecting one of the functions of this menu
with the left mouse button brings you into a new menu. The status menu on the top of
the screen is related to the function menu at the right of the screen and changes at the
same time. Selecting of functions in this menu also can be done by the displayed key

letters.
MODIFICATION
GRAPHIC SETUP
FINAL CHECK
LAYOUT

MISC

MODES

TECHNOLOGY
CHANGE FILE

STATUS

Interactive working mode

Def. of screen display, grids, colors, pages etc.
Not yet implemented

Display of PCB (jumps to the PCB main menu).
Submenu with more global functions
Definition of global schematic parameters

Setup for technology (line width, text height, etc)
Not yet implemented, please use EXIT and restart

Shows which software version you are using
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PRISMA / Schematics

MODES INCLUDING GRIDS AND PANNING

PRISMA = lolus—wendow PRISMA ment-w ndow

3C3: global pcrn-zt;r 00 1d: 0. S0

system - waits (I) inck,(X) we: [ [ESYECRTENTOTUTRINNN: 1 X

symbol-frawes: . pop-wps: _ — relatioa-help-graph. : X lowercase char.: . modification
crosshair R ¢ astomatic-routiang - textfield by number : X

airlines HER ¢ rotatioa : X astomatic-reroste « textfield-size astomatic. : X

s 0.0250 terminal-help: X size @ 0.0786____ grap}ﬁc satup
astoclearsace to symbols: 0.10______ [NNYTNYE: ¢.03750._. auto-roatin d : 6.050

display grid : 0.10 . iateractive grid : 6.050_____ Pl Ar 0.28476_

asto - eater tarwinmal into signal : X auto - rensms if sigmral - collisiom : _

auto - eater sigmal iato bus : X auto - delete in layort : X

anto - creats textfield for SCS nama: X textsize ¥Y: wmia. 0.16 wax., 0.40 ______ final check
textfield positiom ( ¢=ceater ileup 2=dowmn J=right deleft ) : ¢ minimal leagth :@ 1

rate of valid climb orthog.: X 4S5 degreas: X all angles: _

FE SIS U S lgymt

standard-gratic-mode (P,¥W): ¥ auto-panming-size: . or fullsize: X
panning-area (pixels) im X: 1652 (mine1152 max=3456) ia ¥: 1306 (min=900 wax=2709)
prefareace-value: 960_ pixels be adequate to 12.¢ system - uaits

misc.

technolegy

change file

save file

CaLAY exit

status

To change the values, move the cursor to your selected position and press the left
mouse button. Now you can type in the correct value, i.e.: place the cursor at
SYSTEM UNITS press left button and type in "I". The units will now be in inches.

PANNING Is activated at STANDARD-GRAPHIC-MODE P = panning
W = window

The PANNING AREA in X and Y should be changed to values within
the limits (depending on main memory X=2000 Y=1600).

Please check the highlighted positions and change them if necessary.
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PRISMA / Schematics

GRAPHIC SETUP

HXH aphic grad: 0.950__ nse
trn-gr: grid : . symbols: T terwinals: X commectioms : ¥ airlines: X texts: X test: _ work-eens main-wans
outpat full view H seat window : X refresh window T new window : window 11 view
window : 0.0 7 00 16.84161__ / 12.93354_ shestammber: 1_  fet: [J
33 aemt: e window los. refresh
ceater grid om/off
restors zoom
s
digi-grid disp~-grid
roste-grid place—grid
[} 1
2 3
4 S
s 7
8 9
nb. start nb. stop
M color oa color off
caler clear
CHLHY set color std. color
scale optic
work-sens wain-menn

Enter GRAPHIC SETUP from MAIN MENU

You may enter the GRAPHIC SETUP from the MAIN MENU or from the WORK MENU.

You can define what you want to display by marking the positions on your status menu

(#550). Other functions call up a different status menu.

Color ON/OFF Click Color ON/OFF followed by selected number of color (displayed in

status menu #412)

Color CLEAR Click Color CLEAR followed by a number. Clears this color from screen.

SET Color Definition of color assignment.
STD. Colors Calls back the default Color SET.
SCALE Def. of sizes of a help scale.

OPTIC Terminal representation and selection of text.
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PRISMA / Schematics

SELECTING GRID SIZES (ROUTING, DISPLAY, DIGITIZING)

3C3: grid adjustmeat graid: 0.950__ mse 1ACA
G v 0.00625__. 4 =610 0= c.ussz_ intarsctive grid: [@. :o_____ gc.cgc_ g work-sasw main-weas
1« 0,01250___. S = 0.1S0_____ 9 - 0.03938___ display grid $ O . (0,30
20050 6020 . antoroats grid : 0.10_____ (e.10__ ) iadow full view
3= 0.0250 . 7= 0. 40 it (AETURMD-key after eateriag the values via forw ! wind los. refresh
t grid om/off
restore zoom
S
disp~grid

roate-grid | place-grid

I " N

@jonjainvnie

ab. start nb. stop

color oa color oft

color clear

C_ﬁ__L_ﬁY set color | std. color

scale optic

work-sean main-mene

You may work with three different grids, which you can select out of a list of ten
default (but user definable) values.

Call up GRAPHIC SETUP from MAIN MENU or WORK MENU.

DISP-GRID Displayed grid when GRID ON/OFF is clicked on.
DIGI-GRID Interactive grid for all manual work.
ROUTE-GRID Grid for automatic routing.

PLACE-GRID Not yet implemented.

i.e. Click DISP-GRID followed by 4 changes DISP-GRID to .1"
Click DIGI-GRID followed by 2 changes DIGI-GRID to .05"
Click ROUTE-GRID followed by 4 changes ROUTE-GRID to .1"

The active values are displayed on the right part of STATUS MENU.
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PRISMA’ / Schematics

MODIFICATIONS (WORK MENU)

FRINMA latos—wsndow

SC3: place_sywbols grid: €.050__ mes iRCA
SCS nams: PCE nawe . wirror : N fres gates: ¢ symbolclass: ¥
t: 6

coordinate: / rotat. : 0 ( ) sheet: 1. tull view

refrash
grid om/off

relation

format

od. graphic| wod._parsm.

offset
line

Now call up MODIFICATION from the MAIN MENU. This is the menu where you will
do most of your work. This menu is divided into different parts:

- graphical adjustment like window, refresh, grid, panning.
- Elements like symbols, signals, bus, text, relations.

- What to do with these elements, like create, insert, move.
- Line modes like circle, offset, line.

According to the selected element (symbol, terminal, signal, bus) the status menu will
change.The POPUP MENU only displays the possible operations for the selected element.
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PRISMA / Schematics

CREATING A NEW SYMBOL

3C3: place_sywmbols
SCS nama: ———— PCR REme . 0w
coordinate: 1.70 _____ / d4.40______ rotat. :

relatioa

signal
text format

. graphic | wod . _parsm.

1ist
changs logic

open [

[
.

Call up WINDOW, mark the window at the lower left corner and then in the middle
of your screen (always <CLB>). The screen will refresh

Call up GRID ON/OFF and <CLB>; the grid will be displayed

Place the mouse cursor in CREATE and <CLB>. Now we can create a new symbol.
Type in the symbol name "COUNTER" in the symbol name field in the upper menu.
Place the mouse cursor at a grid dot (1) inside the sheet and press the left button.
Move the cursor right 16 grid dots and up six grid dots (2),<CLB>

The frame of a new symbol is created.

SARdl
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PR'SMA / Schematics

ADDING TERMINALS TO A SYMBOL

PRISMA =itatus—window
SC3: place terminals
terw-nams:

coord. :

A L b=

Select TERMINAL, system defaults to create.

Place cursor at 1 (see diagram) and <CLB>. The terminal is created and displayed as
a cross. ,

The function has changed to MOVE; select CREATE again and place the second
terminal.

Select CONTINUE, place your third terminal, the function is still CREATE and you
can continue to place new terminals. Using CONTINUE please place a total of 6
terminals.

To make a reservation for the phys. text field (later to become the physical pin
number) select GET, pick up one terminal, select MOD.GRAPHIC and TEXT (beside
OFFSET), with <CRB> you can select the text field shown as TEXT TYPE in the
STATUS MENU. Select TEXT TYPE 4 "phys. terminal" and <CLB> at the position
where this text should start. Move the cursor, define the text size and <CLB> again.
A white box is now displayed.
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PRISMA / Schematics

CHANGING SYMBOL GRAPHICS

PRISMA = Latus—wrndow

SC3: dagitize graphic grid: ¢.950__ mse 1ach
coordinata: / gradieat: 0__ rot.-pat: 1.79 / 4.46____ new W F: G pan on/off
coordinate: / sheat ab: 1_ [IUXINTXIN: 1. (0.0256. ) segment type: O

full view
refresh

grid omn/off

relation

digitize

offsat
line

The symbol now is shown as a rectangle only. To change the symbol graphic, please
follow these steps:

1. Select SYMBOL (MOVE will now be active, if not, select GET and move the cursor
to the symbol "counter" and <CLB>).

2. Select MOD. GRAPHICS. GET is active now. <CLB> in the middle of the symbol.
You picked up the symbol name text field "COUNTER" and you can move this text
now to any other position. Place this text below the symbol (<CLB>). Select
DIGITIZE, you now can create new graphic inside the symbol. Please create a new
smaller rectangle and lines from the terminals to the
rectangle. To start a new line select OFFSET.

3. Select GET. Move the cursor to a place inside the symbol where no graphics are and
<CLB>. Select DELETE, and the original graphic frame is deleted.
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CREATION OF SOME OTHER NEW SYMBOLS

SC3: create s

grid: 0.uSV__ ms*® 1ach
SCS nams: DA PCEB aams : N  fres gates: ¢ symbolclass: ¥
coordinate: ) (¢ ) shest: 1 £: ¢
size : s , (N) norm. (G) gnd (P) pwr : ¥

offset

line

Select SYMBOL CREATE

Type "DAC" in upper menu in the SYMBOL NAME field.

Place cursor on a grid dot in sheet format, <CLB>

Move cursor right 16 grid dots and up 6 grid dots, <CLB>

Select TERMINAL and create one terminal, add a textfield for the phys. terminal

(see some pages before).

Select TERMINAL and pick up that terminal, select COPY and CONTINUE and copy

this terminal now five times.

7. .Repeat the entire process and create a symbol called "REGISTER" using a dimension
of 16 grid dots wide and 6 grid dots high. Create 5 terminals.

8. Create a symbol called "CLOCK", 8 grid dots wide and 6 grid dots high. Create two
terminals.

9. Create a symbol called "VIN", 8 grid dots wide and 6 grid dots high. Create two
terminals.

o vhwhe
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SAVING A FILE

FRISMA Lot us—wa ndow

modification

graphic setup

final check

layout

misc.

modes

technology

change file

exit

status

Select MAIN MENU and leave the WORK MENU.

Select SAVE FILE with <CLB>.

Overwrite the JOBNAME with a new name i.e.: "example" without an extension and
press <CR>.

You may compress the .adb file by selecting COMPRESS "Y" and then <CR>. The
stored file uses the extension .adb.Z. To READ in a compressed file there is an
automatic function to uncompress the file.

> wbhr=
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SYMBOLS FOR SUPPLY SIGNALS

SC3: create symboils grad: 9.050__ ug= 1ach
SCS nams: PCE aama wirree : N frea gates: ¢ symbolclass: W
coordinate: / rotat. : ¢ ( ) sheet: 1 2: ¢
size / => (¥) norw. (6)

gnd (P)m:s‘

relatiom

format

offsat
line

There are also special symbols for power connections:

I. Select SYMBOL and CREATE.

2. Type in at SYMBOLCLASS in the upper menu "G" for GND or "P" for PWR
without <CR> and then define the symbol frame by marking the diagonal corners
with the cursor. Within the menu PLACE SYMBOLS the SYMBOLCLASS has
changed to "P" or "G" and there is no symbol name visible. You can change the
symbol graphic now and create your own GND symbol.

3. Create one terminal.

4. Select SIGNAL, type in GND at SIGNALNAME and <CR>. The function changes
from GET to INSERT. <CLB> at your terminal.

5. The symbol is ready to use as a connection to GND.
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SYMBOLS OUT OF COLUMBINE LIBRARY SERVER

SC3: place symdols grid: 0.05¢ wse iRCA

SCS nama: T10 PCB name U160, mirror : ¥ fres gates: ¢ qdo— lclass: ¥

coordinate: (] / rotat. : o ( ) ::“t: 1 £: 2

search-string: L@ realised om cowsp.: tull view

search-sequexz (LPSR) : 1ol 2= 3= de (L) Shape: Lib: columbina trash
refres

———— T T T grid ou/ott

terminal | relation
signal

| e

od. graphic | mod._param.

1. Select SYMBOL and INSERT; LIST now opens a new window and lists the library.
To end the listing press QUIT inside that window.

2. Type in at position SCS NAME "U10" ,at position PCB NAME "U10" and at position
SEARCH STRING "LM*" and press <CR>. You will get a list of all component names
starting with LM... Move the cursor inside that window and <CLB> at LM339. The
window will close and the name LM339 is written in SEARCH STRING. Move the
cursor to a free position in your drawing and <CLB>. The symbol will be placed at
this position.

3. To select a specific symbol you also may type in the full name of the symbol in the
SEARCH STRING and continue like above.

Please note: When using library components you always get a schematics symbol and
a physical shape for the PCB.
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SUBMENU FOR SYMBOLS

SCS: place_symbols grid: ¢.vS0__ mg= iach 580
s : mirror : ¥ fres gates: ¢ symbolclase: ¥ work-wexs
e ( ) sheat: 1__ 2: ¢

Within this submenu, you may define some default values for the work with symbols.

IMMEDIATE KILL Deletes symbols without a second <CR>

AUTO SEG. RE-ROUTE Automatical segment reroute, when moving a symbol on top
of a segment.

CONNECTED MOVE Not yet implemented

CONNECTED COPY Using MULTI COPY the symbols and signals inside the
selected area will be copied. The copied symbols and signals
will get new names.
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CREATING A BUS

PRISMA :atus—wimdow
SCS: wodify bus

bus-aame : DATAL . fix bas : ¥ : ) pan on/off
coordinate: / : H
signal(s) : DO -3 sigmal(e) : Q- __ full view

refresh

grid om/off

scale 1ist

digitize [change logic

open | close

1. Select BUS, CREATE.

2. Type in the BUS NAME "DATA" in the upper menu.

3. Move the cursor to SIGNAL(S) and type in "D0Q", move the cursor one field to the
right and type in "3".
(To move the cursor you can use the arrows R8, R10, R12 or R14 on your keyboard;
or move the arrow of the cursor into the selected field and <CLB>).

4. Move the cursor to the position 1 on the drawing screen and draw a line to position
2 (two times <CLB>).

5. You have just created a bus called DATA with four signals DO, D1, D2 and D3.
Each BUS always needs its own name and own signals. A signal can only belong to
one BUS.
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SUBMENU FOR BUS

bus-nawe fix bas : Y kill bes : N work-eens
coordinate: / shest: 1. 2: I

auto-snap- -

XV valid: -

45 deg. valia-

< work-sens

Within the Submenu for Bus you may set some default values for the work with a Bus:

AUTO - SNAP Automatical SNAP to the closest grid point.
XY VALID BUS may be drawn only horizontal or vertical
45 DEG. VALID BUS may be drawn only with 45 deg.

GUIDE CONNECT MODE No "T" connection possible.
TAP CONNECT MODE Creates a "T" connection exactly at the selected position of
the cursor
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CONNECTING SIGNALS FROM THE BUS TO THE SYMBOL

PRISMA tatos—wandow

SC3: sagnals_& commections grid: 0.0S0__
signalnama: g____ Fonpp Ly 1. EIR [EIETIE: 1 A: ¢.28476___ ( 9.01143
coordinate: 1.7¢ / 3.9¢ prop 1l clearance: 0.0_______ shest: 1__ fet:

refresh

grid omn/off

bes

relation

............... dealete 3-1

1. Select SIGNAL, GET and ROUTE MODE, move the cursor to a position on top of
the bus line and <CLB>. A LIST window will be displayed on the screen listing the
bus signals D0 - D3.

2. Place the cursor inside this window at DO and <CLB>. The LIST window will close
and the selected signal name will be added in the upper menu at SIGNAL NAME,
the function will change to INSERT. You are now ready to insert this signal onto
pins.

3. Place the cursor on terminal I of symbol COUNTER and <CLB>. Because of the
active ROUTE MODE, the system automatically draws a line between the terminal
and the bus. Using ROUTE MODE off, only an airline appears.

4. The SIGNAL NAME will increment one step and you may now add signal DI to
terminal 2. Add the signals D2 and D3 to the terminals 3 and 4.

5. Repeat this procedure for the symbols DAC and REGISTER.
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SIGNALS AND CONNECTIONS

SC3: signals_& commections grad: 9.uS0__ wmg= 1AcCA
signalname: (] UTERSTINY: BETE: 1. A: 6.28476___ ( ¢.01143 )
coordinate: / : 0.8 sheet: 1 fet: ¢

no signal selected

relation

signal
text | format

od. graphic i wod._parsw.

Y

wodify

delete

replace

scale list

digitize next

delate L-R delate S-R

delete ¥-R

Now you will see, how to add normal signals (not belonging to a bus) on the drawing.

1.
2.

Move the cursor to ROUTE MODE and <CLB>. ROUTE MODE should no longer be
highlighted on the menu. SIGNAL and GET are still highlighted.

Place the cursor on VIN (1) and <CLB>. A new signal (#0) is automatically created,
the name displayed in the status menu and an airlines starts at VIN (1) .

Move the cursor to Ul0 (5) and <CLB>. You created a signal #0 including VIN (1)
and U10 (5) displayed as airline.

Select DIGITIZE, move the cursor to any position on top of the airline and <CLB>.
Move the cursor to the right and <CLB>. You will see a yellow signal line and a
shorter airline. <CLB> now you can digitize this signal manually to completion.
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SUBMENU FOR SIGNALS

PRISMA sene—window

grid: 0.v50__ me= inch
- BIEI: 1 a: 0.28476_. ( 6.01143 )
P 1l clearance: ¢.8 sheet: 1__ fet: G

asto-smaps.

© XY valld:
45 deg. valid

quide connect mode

ignare symbol-coll.

ignore term-collis.

complete signal

impl. sig~A =) sig-8

.- ingsert -) get

insert -> insert

get =) insert

get -> move

< work-eeau

Within this submenu you may define some values for the interactive
work with signals and connections.

AUTO - SNAP automatical snap to the closest grid point.
XY VALID Only horizontal and vertical lines valid.

45 DEG. VALID Only 45 Deg., no hor. or vertical lines valid
NONORTHOGONAL Any angle valid.

GUIDE CONN. MODE A connection between two pins may be digitized
TAP CONNECT MODE T-connections are possible.

IGNORE ... COLL. Ignores collisions between digitized line and symbol body or
terminal.

COMPLETE SIGNAL not yet implemented.

IMMEDIATE KILL Deletes a pin out of a signal or a complete signal without
2nd <CR>.

IMPL. SIG -> TRM Creates a new signal onto the empty terminal.

IMPL. TRM -> NET Inserts an empty terminal into a net.

IMPL. SIG -> BUS Insert a signal into a bus.

IMPL. SIGA-> SIGB Adds signal A to signal B.
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CREATING SOME NEW SIGNALS

PRISMA lalas—w: ndow
3C3: signals_& commections

ms* inach

grid: 0.050__
signalnsme: . BEDN: 1. A: 0.208476___ ( 0.01143 )
coordinate: / prop 1l clearance: 6.6 sheet: 1__ fct: G

auto-snap.

XY valid. . -

45 deg. valiad

guide connect wode
tap connect mode

ignore symbol-coll.

ignore term-collis.

complete signal

impl. sig=A =) sig-8

insert <> insert

gat -> imsert
YT

get =) wmove

""" : . work-sean

1. Enter SUBMENU and change GET -> INSERT into GET -> DIGITIZE and go back
to the WORK MENU.

2. Move the cursor to the right terminal of the DAC and <CLB>. A new signal will be
created and a yellow line will be shown between the terminal and the cursor.

3. Move the cursor to the right and <CLB>, move the cursor up and <CLB>, connect the
signal to symbol U10 (4).

4. Digitize a new signal between the output of Ul0 and the free terminal of
REGISTER.
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PBISMA mena—w:ndow
3CS: dxgatuo conmections
signalnams: coordinate: 3.650__
coordinata: 3 680 / 3.10 . sheatammber: 1

bas

relation

3ignal

text | format

graphic | wod._paraw.

get
1nsert
reasms
copy
swap

delete L-2 delete S-2

delete ¥-2

1. Place the cursor on top of the last signal at position 1 (shown in the diagram) and
click the MIDDLE button of the mouse.

At the position of the cursor there will now be a terminal and a yellow line to the
cursor.

Move the cursor up (position 2) and <CLB>. :

Move the cursor to the free terminal of CLOCK and <CLB>. You have created a
signal with three connected terminals.

Pl ol
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SUPPLY SIGNALS

SCS: signals & comnections
signalnaws: V4.
coordinate:

grad: 90.050__ ms® iach
RTE: @l A: ¢.28476___ ( 0.01143 )
1 clearance: 0.8 sheat: 1

S -— fet: ¢

Rag

W TS . o [ == s e R R T

delete L-R

delete ¥-R

SUPPLY SIGNALS are signals, which are not always totally displayed on the screen.
Terminals are automatically connected to SUPPLY SIGNALS, if they are already
connected to pwr or gnd in the COLUMBINE LIBRARY SERVER. SUPPLY SIGNALS

may also be displayed as signals between terminals and special SUPPLY SYMBOLS. To
create SUPPLY SIGNALS, follow the steps:

1. Select SIGNAL and CREATE.

2. Type in the signal name "V+" in the status menu. Move the cursor to SUPPLY
SIGNAL and type in "X" and <CR>. V+ now is created as SUPPLY SIGNAL.

3. Create the SUPPLY SIGNAL "V-" in the same way.

The signals "VCC" and "GND" are already created as SUPPLY SIGNALS in the
technology file tec.adb.
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ADDING SUPPLY SIGNALS TO THE SCHEMATICS

grid: 0.0S80._ mg* iRCA
[EET: 1 A: 0.28476___ ( 0.01343 )
1l clearance: 0.0_______ sheat:

1. fet: ¢

ﬁéuugngcaummggau

delete 3-1

1. Select SYMBOL and GET. Pick up your SUPPLY SYMBOL , select copy, move the
cursor to a free position on your working sheet (close to the free terminal of VIN)
and <CLB»>.

Select SIGNAL. Move the cursor to the terminal of the SUPPLY SYMBOL and
<CLB>. The SIGNAL NAME in the status menu is now GND.

You can digitize (select DIGITIZE if necessary) this signal now to the unconnected
terminal of VIN.

Move the cursor to the terminal of the other SUPPLY SYMBOL and <CLB>. Digitize
the signal to U10 pin 12.

Select SIGNAL. Move the cursor to any position of the GND signals and <CLB>. The
complete GND signal will be HIGHLIGHTED.

Select INSERT and LIST. Inside a new LIST WINDOW there will be a list of those
pins, which are connected to GND. Use QUIT to exit this LIST WINDOW.

A » A woN
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MOVING DOWN ONE LEVEL IN THE HIERARCHY

PRINA Lol -wrndow
SC3: place termimals

tare-name: Q__.._ ( sigual: . : pan on/off
coord. : / rotat. @ H )

full view
refresh

grid om/of?

PRISMA allows to work in up to 255 HIERARCHY LEVELS or on up to 255 PAGES.
Each level of HIERARCHY may include a complete drawing with its own symbols and
signals. How to enter the next level of hierarchy:

1. Select SYMBOL and place the cursor within the symbol COUNTER and <CLB>.

2. Select OPEN from the menu. The screen will refresh, and you will see the six
terminals associated with the COUNTER. You are now inside the COUNTER and
down one level in the hierarchy.

The next step will be to design the COUNTER circuit using flipflops and gates.
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PLACING SYMBOLS FROM THE COLUMBINE LIBRARY SERVER

PRISMA Lot us-wendow
SC3: place sywboils

grad: 0.050__

ws= 1ACA

MimL R ST S ey
search-string: | realised om comp.:
search-seqeuaax (LPSR) : 1oL 2= Je 4o (L) Shape: Lib: colsmbine
=
— .-;‘La. 1
= singl= S T =~ 2E
e He = ]
]
A a Q )
1. Select SYMBOL and INSERT.
2. In the STATUS MENU at SEARCH STRING type in "7476".
3. Place the cursor at SCS NAME and type in "Ul" and move the cursor to PCB NAME
and type in again "Ul" and <CR>.
4. A 7476 flip-flop is now attached to the cursor. Place it at position 1 using <CLB>.
5. Select COPY and place the next flip-flop at position 2.
6. Repeat the COPY function for position 3 and 4 as well.
7. Select INSERT and type in at SEARCH STRING "7408". Type in at SCS NAME and
at PCB NAME "U3". Place one gate at position 5, select COPY and place another gate
at position 6.
8. Select SYMBOL and INSERT. Type in at SEARCH STRING "RES", at SCS NAME
and at PCB NAME "R1" and <CR>
9. A resistor is now attached to the cursor. Press the middle mouse button to rotate the

resistor 90 degrees.

10. Move the resistor to position 1 and <CLB>.
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DIGITIZING SIGNALS

PRISMA -:Laloer—ws isdow FRISMA aenm-—w wdow

SC3: signals & commections grad: 0.050__ ws= 1RCA
signalasma: m: - [BETE: 1 A: 0.28476_ ( 0.01143 )
coordinate: / proposal clearaace: 6.0 sheet: 2__ fet: ¢
atgnal
text
od. graphic | wod._parsm.
(]
[ qi “‘I_q iﬂ ]
£ [ [ ’_H“!
' d ﬂb- d e — Ry d
~e ~e 'I
Cx delete S-R

We will now create signals for the internal construction of the COUNTER.

1.
2.

3.
4.

Select SIGNAL and GET, enter the SUBMENU, select GET DIGITIZE and go back
to the WORK MENU.

<CLB> at the lower terminal of the resistor, move the cursor downwards and digitize
a connection to the "J" input of the first flip-flop.

Start at the "K" input and digitize to the "J" input as shown.

Create a new signal between the "Q" output of the first flip-flop to the "J" input of
the second flip-flop. Using the middle button connect this signal to the "K" input.
Move the cursor to the input of the first AND gate and <CLB>. Digitize the signal
to the tie point of the last signal.

Connect the "Q" output to the second input of the AND gate.
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PRISMA :.Lalu:—wandow

SC3: signals & coaaections grid: 0.980__ use inch
signalnawa: o - OEEIE: 1. A: 0.28476___ ( ¢.01143 )
coordinatae: / proposal clearance: 0.0________ sheet: 2__. fet: @

PRISMA mena—w indow

fiy

fly

'

delete ¥-R

o

v e~

11.

Connect the output of the first AND gate to the "J" and "K" inputs of the 3rd JK
flip-flop. Digitize this signal also to the input of the second AND gate.

Connect the "Q" output of the 3rd flip-flop to the second input of the AND gate.
Digitize a signal from the output of the AND gate to the "J" input of the 4th flip-
flop. Use the middle button to connect the "K" input to the same signal.

Place the cursor at the upper left terminal and <CLB>. Digitize a signal to the "CL"
inputs of all four flip-flops.

In the same way digitize a connection from the lower left terminal to all "CLK"
inputs of the flip-flops.

Connect the bottom terminals each to an existing "Q" output signal of the flip-flops.
(Start at the terminal or use the middle mouse button.
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MOVING BACK TO THE TOP LEVEL OF HIERARCHY

PRISMA - Latuc;—wandow
3C3: place_symbols
scs -—g____lc;n—____ wirror : ¥

PRISHA esena-—window

VIN

ét________.

COUNTER

REGISTER}

I TTT] g

LIl T -
DAC o

Now the internal description of the COUNTER is ready. To enter the top level of the
hierarchy select CLOSE and <CR>. The screen will refresh and displays again the
original drawing. Now you can select another symbol, OPEN this symbol and create the
internal drawing of this symbol in the same way we have done it with the symbol
COUNTER.
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OTHER USEFUL FUNCTIONS OF THE SCHEMATICS

Symbol MOVE, COPY, RENAME, DELETE, ROTATE

Select SYMBOL and GET before you use the following functions.

MOVE

Left button: Pick up the symbol inside the symbol frame, the function
defaults to MOVE. The symbol is now attached to the cursor.
Move the cursor to the new position and place the symbol,
the function defaults back to GET.

Middle button: If a symbol is selected, you may ROTATE the symbol in 90
deg. steps ccw.

If no symbol is selected, you will get a new window
including a LIST OF UNUSED SYMBOLS.

Right button: Same function as the left button, but after placing the
symbol the function stays at MOVE.

COPY

Left button: Pick up the symbol inside the symbol frame, the function
defaults to MOVE. Now change the function to COPY (on the
FUNCTION MENU). Move the cursor to the new position and
place the copied symbol. The function defaults to MOVE
then. The symbol name has incremented one step.

Middle button: Same function as the middle button for MOVE.

Right button: Same function as the left button, but after placing the copied
symbol, the function stays at COPY. You may continue to
have more copies of the selected symbol.

RENAME
The function RENAME allows to change the SYMBOL NAME of the
schematic and/or the COMPONENT NAME of the PCB layout at the same
time. The functions of the left and right button are the same.
After the selection of a symbol the SCS NAME and PCB NAME are
displayed in the STATUS MENU. Select RENAME now, type in the new
names for SCS NAME and/or PCB NAME and <CR>. The new names will be
displayed on the screen.

DELETE

Select the symbol you want to delete and then the function DELETE on the
work menu. Depending on the function IMMEDIATE KILL (on/off, to be
changed within the SUBMENU) the symbol is deleted or you must add a
<CR>. Use only the left button. ‘
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ROTATE

MIRROR

SCALE

Each symbol may be rotated in steps of 1/10 degree. Using the middle mouse
button, you may rotate symbols in steps of 90 degree counter-clockwise
(ccw). The actual rotation of a symbol is displayed in the STATUS MENU
(in 1/10 degree units).

To rotate a symbol, select it with the left or right button, move the cursor
into the ROTATE field in the STATUS MENU and type in the angle you
want to rotate ccw and place the symbol with the mouse button or <CR>.
Select the symbol again and the ROTATE field will display the actual
rotation of the symbol.

To MIRROR a symbol, select it with the left or right button, type in "Y" in
the MIRROR field in the STATUS MENU and place the symbol. It will be
mirrored around the X-axis. The function is different from rotating a
symbol twice.

If a symbol appears too small or too big, SCALE allows to change the size of
the symbol. Select the symbol and <CLB> at SCALE on the FUNCTION
MENU. A frame will be created on the screen. You may re-size that frame
by moving the cursor. After you have determined the correct new size, click
one of the mouse buttons and the symbol will be displayed with its new size
inside this frame.
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MODIFY GRAPHIC WITH OFFSET, LINE, CIRCLE, ROTATION POINT

MODIFY GRAPHIC is a global function for the manipulation of existing symbols
graphics. To use this function, select a symbol and MODIFY GRAPHIC on the
FUNCTION MENU. Now you can modify any element of the symbol using the
following functions of the FUNCTION MENU:

GET, MOVE, COPY, DELETE, DIGITIZE

Using DIGITIZE you may add graphic elements to the symbol (to be selected on the
FUNCTION MENU):

OFFSET

LINE

CIRCLE

TEXT

ROTATION

Default function. The system expects the first coordinate to be a LINE
and changes the function to LINE then.

Allows to add graphic lines to the symbol according to the allowed
angles defined in the SUBMENU.

Creates circles or circular elements using the mouse or keyboard inputs
in the STATUS MENU.

1. Place the left button at the coordinate you want to start the circle.
Move the cursor, there will be a circle attached to the cursor,
touching the start coordinate. Click the middle button in the center
of the circle and the circle is drawn. Using the right button you can
select the angle of the circle in steps of 90 degrees before placing it
by using the middle button.

2. Type in the angle of the circle in the STATUS MENU; you now
may place this circle element with the left button (start coordinate)
and the middle button (center).

You may select one of the following TEXT TYPES:

FREE TEXT May be entered in the TEXT field on the
STATUS MENU.

SCS NAME Name of the schematic symbol.

PCB NAME Name of the PCB component.

SYMBOL Logical symbol type (nand).

FUNCTION TYPE Function type (7400).

To select a TEXT TYPE click the right button and step through the
different types. Place the text by pressing the left or middle button at
the diagonal coordinates of a rectangle on the screen. If the information
exists it will be displayed immediately, otherwise there will be a frame
for the text field reservation.

POINT

The rotation point is the placement coordinate of each symbol. The cross
hair of the cursor always is the rotation point of the symbol. A new
symbol has its ROTATION POINT in the lower left corner of the
symbol frame. To re-locate the rotation point select
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ROTATION POINT on the FUNCTION MENU. The cxisiing rotation
point will be displayed as a big cross on the screen. Move the cursor to
the new coordinate and press any of the mouse buttons. The ROTATION

- POINT has moved to this new coordinate.

REPORT
Enter MAIN MENU and select MISC. Select REPORT on the new
submenu. You may get statistic information about:
COMPONENTS List of all components including shapes, used
and free gates
TECHNOLOGY List of track technologies (PCB).
SIGNALS List of signals including page, number of
terminals, length of connection.
CONNECTORS not yet implemented.
PCB SCS Relation between PCB and SCS.
STATISTICS List of used elements.
To select one of these functions, move the cursor to the function on the
FUNCTION MENU and <CLB>. CIS displays a LIST WINDOW on the
screen including the requested information. To continue use QUIT.
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PRISMA / Schematics

MULTI SHEET SCHEMATICS

Each schematic may have up to 255 pages. These pages may be within one or
more levels of hierarchy. Page 0 is used for the spare gates. You may have a list
of these gates by clicking the middle button.

The schematic drawing starts on page 1. If you want to call up a new page,
please follow the next steps:

1. Select MISC. from the MAIN MENU. Call up NEW SHEET next or select
FORMAT from the WORK MENU.

2. Press the right button. A POPUP MENU should be displayed at the cursor’s
position. (If not, press R11 to activate the POPUP MENU and press the right
button again).

3. Hold the button down and move the light bar inside the POPUP MENU onto
the function NEW SHEET.

4. Release the button now and type in the new page number at the position
SHEET-NO on the STATUS MENU and <CLB>.

When entering a new level of hierarchy, you will start on a new page
automatically.

CHANGE FROM ONE PAGE TO ANOTHER

SHEET

Select GRAPHIC SETUP from the MAIN MENU or FORMAT from the WORK
MENU. Place the cursor at SHEET NUMBER and type in the page you want to
display. This page must have been created already, otherwise you can’t display
it.

TO SHEET TAGS

Select TERMINAL and CREATE. Place the cursor at the position you want to
have the sheet to sheet tag and <CLB>. At the same position on the new page
there will also be a sheet to sheet tag.

Select the SIGNAL you want to continue on another page and digitize it onto
this sheet to sheet tag. The signal name will be displayed in a special textfield at
the sheet to sheet tag. Change the page now, select TERMINAL, pick up the
sheet to sheet tag and move it to the position you want to have it. Select
SIGNAL and <CLB> at the sheet to sheet tag and continue to digitize this signal.
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The following section will take you through the PCB Layout side of Prisma.
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PRISMA / PCB LAYOUT

ENTERING THE PCB LAYOUT

projectanams : deme

Jjobname : siairout .adb fetch standard techmelogy: ¥ £: B
(s)chemstics or (layowt: §

[shetitoot - /bansesn

SCS: mode grad: 1,270, we we (530)

layout

Start the system and enter CIS.

Ll i

Select LAYOUT with the left or middle button or type in .L"
on the STATUS MENU and <CR>»>.

Read in a file (i.e. example.adb created during work in the schematics).

The layout will be displayed on the screen. We will see the standard board outline. All
components are placed in the upper right corner, one on top of the other.
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PRISMA / PCB LAYOUT

MAIN MENU
PRISMA - Lalirs-wa ndow PRISMA mene—w: siow
‘("l::-::::::::« (e) phic sat {c) cax d: 9.833
(A) mise. (%) wodes i (Y) states modification
(T) techmology (F) tinal check (3) schematics
() change tile (0) spdate tile (X) exit fet: .
graphic setup
CaM
final check
schematics
k'
misc
modes
technology
change file
save file
exit
status

The MAIN MENU of the PCB LAYOUT looks similar to the MAIN MENU of the
SCHEMATICS. Using the mouse or key letters you may select one of the following
functions:

MODIFICATION Interactive working mode
GRAPHIC SETUP Sel. of screen display, layers, colors, grids,etc.

CAM Features for changing the form of connections.

FINAL CHECK Layout check for shorts and opens.

SCHEMATICS Display of schematics (jumps to the schematics)

MISC. Submenu for more global functions (measurement, plots, relation,
etc.)

MODES . Def. of display modes (panning, system units,etc.)

TECHNOLOGY Setup for technology (tracks, vias, text, layers)

CHANGE FILE Not yet implemented, please use EXIT and restart.

SAVE FILE Updating the file.

EXIT Leaving the program with or without updating.
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PRISMA / PCB LAYOUT

MODES

PHRISMA -.Lalu-w:ndowe PRISMA meno—wi adow
PCR: global parzmeters
modification
wmits : (Inch (M)w (C)*1/20°: ] searc : x: 0.08929_ y: 0.08929_ R
¢ a hranges ' graphic setup
cursor: elemsats plas crossh.: I plus terwinals: X digit.-cursor ples crosshair: X
taxt : defaalt heigth: 6.0  astomat. width: .
areas @ auto - close : X
digit.: asuto - roating: X gradieats 11 (0eR/Y oaly; 12X/Y+1:1; 2ene restr.)
wise. : 4TI i X popeps P = lower case: . CaM
standard-gratic-wode (P,¥): W asto-panning-si: or fullsize: X
panning-area (pizels) i X: 1609 (-n-usz “3456) in T xzn (min=900 max=27¢0) £final check
prefareace-valsa: 900 pixalis be 12.0 ine
schematics
misc.
modes
technology
change file
save file
exit
status

Select MODES from the MAIN MENU and <CLB>.

Within this menu you may setup how to display the PCB layout on the screen. The cursor
can be displayed with/without crosshair or pins during placement and digitizing.

Search range Swap area of the cursor when sel. an element

Text:Default height defines a standard text height for user defined text.

Automat. width assigns the length of a text field according to the number of
characters.

Basic units: Place the cursor at SYSTEM UNITS and type in:

I =Inch or M= Metric or C =1/20 Inch
Panning: Same function as in MODES of SCHEMATICS.

= Panning W = window
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PRISMA / PCB LAYOUT

GRAPHIC SETUP

PCR: graphic setsp . Grid: 9.025 / 0,025 M3: or! ) - -
fet: ¥ compoaents: { (rv) nats i pads : X Ivall Yefree
terminals : (Mequ) grid : o tframe : X (200) Cecomp. Se=sigm. window full view
Pepadas Teterw.
segmants : X (VFPONT) airlimes: _ restr.: X. (YCB) Fefix Vovar. winsdow loe. |- refresh
vias X (vFrO) copper : X texts : CPT (CPTD) U-proposals centar grid ow/off
ot rep
layer : COMP______ X remaining X A=edjusteents
soLo____ 1 Geglue spots restors Zoow
- Q=test spots
- Meunilling sp.
S=via block
window : x: -1.8, y: ~1.8 // x: 13.02868_ y: 9.7710% Zesheat Rerout.
comp. pin: O=cutline tewp-grid disp-grid

digit-grid place~grid

@jlejain]e

colowr om colowr off

coloar_clear

layer oa layer off
display wode via wode

/e coos om/off

};dd. colours

colours

work-meas main-wena

Within this GRAPHIC MENU you will find the definitions for the complete board
display. You may select what is to be displayed and how to display these elements.
Within the GRAPHIC SETUP MENU, you will find the elements and layers to be
displayed. On the right hand side there are codes which should be entered at the text
field behind the elements and layers, i.e:

"X" behind COMPONENTS displays all existing components.
"V" behind SEGMENTS displays variable track segments.
"X" behind LAYER displays the selected layer.

WINDOW displays the size of the displayed working window. The definition may .bc )
done with the cursor (lower left corner and upper right corner) or manual by typing in
the absolute coordinates of the window.

A SEARCH FUNCTION refreshes the screen and displays the entered COMPONENT and
PIN (last row) in the middle of the screen.
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PRISMA / PCB LAYOUT

GRAPHIC SETUP (continued)

PRISMA - latici-—window
PCB: eiemeat represeatatioa & coloa Grad: 0,925

PRISMA senw—we idow

6.025 M3: imch

work-nanus mmin-wane
tet: ¥ trk. vias
rartale: %: a 221:,32 s L g:} grid: 2 (1,2) | cecont. Ptill indow full view
: : top layere: 2 iereal Dedist.
pads : Fa m Erc::.«:u; vias o (x) X window los. | refresh
proposal: c2r cr (Fc,i-4,20 copper : C. (RFCQM) Nhighl. techn. | N=plas wark
terwinal: c1m (FC,1-4)00)  reatr. : A (EM)  wromg: Wi ceater | grid om/off
haattrap: F (rc) restore zoom
coloar: airlises 1?7 highlight 16 frums 19, remaining 19, lesolid
2edotted
cowP 19_ Jeshort dashed
soLD 19, dwlong d
temp~grid disp~grid

digit-grid | place~grid

@jlojainie

1
3
s
?
9
m ab. ~start Ab. —stop

colowr om colowr off

coloer_clear

layer oa layer off
display wods via mode

o/8 | coos oa/ott

|-~ ERET

work-eeas main-wena

1. Select GRAPHIC SETUP and Colors.

This menu allows to define how to display the selected elements. The definitions
must be done with short keys which are described in the right part of this menu.
The possible inputs are shown in brackets behind the elements.

The Color TABLE defines up to 4 layers with different colors and the remaining
layers are displayed in the background. All layers can be viewed pairwise using key
"F5".

Using the TOP LAYER you may enter 1, 2 or 4 to define the number of layers
which will be displayed with their defined colors and all other layers will. bt;
displayed in the background. The key "F5" allows to toggle through the existing
layers. ’

COOS ON/OFF displays the coordinates of the cursor position in the STATUS
MENU. The function 0/0 defines a new reference point. All displayed values are
based on this coordinate then.
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PRISMA / pcB LAYOUT

TECHNOLOGY

PCB: wodify techmology

PLACEMENT AND ROUTING

(P) plac. & routing (38) sizes (Y) layer-plan

(L) tracks (R) refereace - comp. (V) vias

(D) drills (T) taxts fet: P
grid-bese 1 / 33600 rosting - base :
routd d x: [0.02850_____ y: 0.0250_ offset x: 0.0
plu:uz:;ﬂl x: §.9S¢ y: 0.050__ offset %3 6.0
via=-grid x: 0.0250 . y: 0.025¢_ offgrid routiang : N
clearance x: 0,01143____ y: 0.01143 copper heigth [}
“barried vias E.

placement & routing <

sizes

layer-plan

reference componcat

vias

texts

nsin wanw

Select TECHNOLOGY and PLACEMENT & ROUTING from the MAIN MENU

Grid Base
Routing Base
Routing Grid

Placement Grid
Via Grid
Clearance

Buried Via
Shifted Rout.

Fixed system grid base for interactive work
Grid Base for automatic routing (default 1/960")
Grid for autom. and interactive routing (for autom. routing it must be a

multiple of the Routing Base).

Grid for manual and autom. component placement
Grid for automatical via placement for Ldrout. )
Global value for the minimum distance between tracks, vias, areas of

different signals.
Allows the use of buried vias.

Used for autom. routing with shifted tracks and vias in 1/60 inch.
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PRISMA / PCB LAYOUT

SIZES

PRISMA ::Lalu:i—wi ndow
PCB: wodify techmology

sheat size x: §.29923___ y: 5.93699___ boardname:

pe-board x: 1.0 y: 1.0 / w2 7.29923 . y: .90 placemant & rowting
roet.-area x: 1.0 7: 1.0 / x: 7.29923 . y: 490

prod.-origia x: 1.0 1.0

digit board shape: ¥ I s

layer-plan

reference cowponent

texts

Sheet Size Total working area including PCB area, measurements and all other
elements of the file.

Boardname Input field for user text.

PC - Board Size of a rectangle PC - board area. The PC-BOARD must be smaller or
equal to the sheet size.

Rout. Area. Max. routing area for LDROUT , smaller or equal to the PC BOARD.

Prod. Origin Definition of a point within the SHEET SIZE. All coordinates of CIS
are based on this point.

Digit. Board To digitize a non rectangle board outline, use the cursor or coordinates

~ input and create a closed frame.

All coordinates of this page are ABSOLUTE COORDINATES based on the lower left
corner.

Calay Systems, Inc. PRISMA Reference Manual 1989 Page 47



PRISMA / PCB LAYOUT

LAYER PLAN

PRISMA . bolu:-—widow PRISMA meno-ws ixdow
PC3: change layer plaa

Let: ¥ wodify ne.: O (C) chack, (W) write: _ _
‘8 kay name | & key aame placessat & rowting

2. COM COMP . | 17_ SEP SEAPK O___
1. 30L SOLD.___ | 18_ SEP SEAPR 1.

| 19_ RES RESIST O__
| 20_ AES ARSIST 1. : sizes

| 21_ omL ORILL
| 22_ DOC DOCU S

R meRei— TN

it

reference componsnt

vias

drills

texts

Definition for the layer assignment of the PC board. This includes Signal layers, Planes
and Documentation layer. ‘

KEY NAME MEANING
COM COMP Signal layer component side
SOL SOLD Signal layer solder side
. PLN GND Plane layer
FRE EMPTY Empty layer
SHP SHAPE 1 Silk screen of component side
RES RESISTO Solder resist layer 0
DRL DRILL Drill map
DOC DOCU 1 Free documentation layers

The Key Words are fixed, the Names are user definable. Any change must be updated
(use "W" for WRITE, "C" for CHECK is not running).
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PRISMA ,/ pCB LAYOUT

TRACK TECHNOLOGY

PRISMA . Lalari-wa ndow

PCB: wodity track-techaology

fet: L wodify mo.: 1__ (C) check, (W) write: _
no. trachwidth resist add-clear. attribate via placesant & routing
overall core overall cors
1 [@er2a3_ oo 601143 .0 0.0 RAD 1
2 0.01855__ 6.0 0.01655__ 0.6 (X) _AA 1— sizes
3 0.03057__ 0.0 0.03857__ 0.0 e.0 <RA p -
4 0.08512__ 6.0 6.05512__ 0.0 4.0 B f -
attribates: Seshifted Reroatable Aeactive Dedefaalt layer-plan
{ tracks L
reference cowponant
vias
drills
taxts
wain wmane
Track width (see also LDROUT Manual for the Routing Technology)
Overall Total width of the track incl. the rectangular core
Core The rectangular core of a track. (ex. a rectangular track is created by

using the same size for core and overall; a rounded track is created with
a core size 0 and a free value for overall.)

Resist Size for solder resist.
Add. clear. Additional clearance for that TRACK TYPE only.
Yia Number of VIA TYPE assigned to the track type used for manual or

automatic routing.

Tracks may be used for routing and the creation of SMD lands. Attributes sets up the
use of track types. All routable tracks (up to 16) need to have "RA". One track type
needs an additional "D" as a default track type used when creating a new signal. "S" for
a half grid shifting is only working with automatic routing.
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PRISMA / PCB LAYOUT

VIA TECHNOLOGY

PRISMA -.Latirs—ws idow

PRISMA mene-ws ndow

PC8: wodify via-techmology Grad: ¢.025

tet: ¥ wodify ne.: 0 (C) check, (W) write: _ '

no. m:}:..“:m ovmlr?“‘em add-clear. attribete drl placemeat & rostiag

1 [@.e3887_ e.0___ e.e5039__ e.¢ . 2D 1

2 0.05512__ 0.0 0.05693__ 0.¢ [N ) 1 sizes

3 .. .. .0 .. .. o

4 .0 .0 .0 .. .. o

attribatas: Seshifted Reroutable Deom-every-layer all sizes {n imch layer-plan
tracks

reference component

drills

texts

main waaw

The via definitions are similar to the track definition. In addition a DRILL TYPE at
DRL may be defined. The ATTRIBUTES for automatic routing must be set to "RD", if
shifted vias are used add "S".

The menu displays the first 4 out of 255 VIA types. If you want to display another 4 via
types, type in at MODIFY NO. the first number of the via type and <CR>. Any change
of values must be updated by using "W" at WRITE.
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PRISMA ,/ PCB LAYOUT

MODIFICATIONS

PHRISMA -. Lot wuisdow PRINMA meno-w ixdow

PCB: place componeats erad: 0,050 :

fet: ¢ > : G layer : COMP_____ pan on/otf
coord. : 0.0 /6.8 rotat. : 0___ )

fall view
refresh
grid om/off

ti-ecticm

seb-msne

After more theoretical information about technology we will come back to the example,
which was used already during the schematic work. Please read in this file now and
display the LAYOUT on the screen. CIS displays the whole SHEET including PC-
BOARD. All shapes are placed in the upper right corner. These shapes are related to
those symbols of the schematic, which were used out of the COLUMBINE LIBRARY
SERVER.

Select now MODIFICATION and the WORK MENU will be displayed. Many functions
are very similar to the SCHEMATICS. The differences are:

COPPER AREAS To build COPPER AREAS on the board,explained later.

MULTI SELECT A global select command for COMPONENTS, SIGNALS and
TRACKS. After the selection, it defaults to:

MULTI ACTION The now following function (i.e.MOVE, DELETE or MOD. PARAM,)
is active for the whole sel. elements.
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PRISMA / PCB LAYOUT

COMPONENT PLACEMENT MANUAL PLACEMENT

PRISMA :Latms—wa indow PRISHA mene—wiiniow

PCR: place components Grad: ¢.0S8¢
fet: 6 » t: Lril layer : COMPe
coord . : T.e / 1.8¢ rotat. : o___ ( )

termuinal ‘ copper area

I

signal ! restr. area

od. graphic| mod. param.

CIS supports manual and semi automatical placement tools. The default functions after

entering the WORK MENU are COMPONENT and GET. For manual placement please
follow the steps:

1. Move the cursor to the upper right corner (over the group of components) and
<CLB>. One of the components is attached to the cursor.

2. Now the cursor displays a cross hair with the outline of the selected shape and small

crosses at the coordinates of the component pins (this setup may be changed within

MODES).

The signals connected to this shape are shown as blue AIRLINES. They will follow

any movement of the cursor.

Move the cursor to the place shown on the diagram and <CLB>.

The component will be placed with its name, outline and pins at the cursor position.

AIRLINES will be displayed only for signals inside the PC-BOARD.

Use this function to place all components on the board.

S bk w
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PRISMA / PCB LAYOUT

MANUAL PLACEMENT (continued)

FUNCTIONS OF THE CURSOR

Left button

Pick up the component (Ist click) and place it at the new position
(2nd click). The function then changes back to GET.

Middle button Rotates the component in steps of 90 deg. counter clock wise. May

also be used to GET a component.

Right button Picks up the component and places it at the new position. Function

does not default back to GET, but remains in MOVE,

SHORT DESCRIPTION OF OTHER PLACEMENT FUNCTIONS

MOVE

INSERT

RENAME

DELETE

COPY

Moves a selected component to a new position. The function defaults to
MOVE after selecting (GET) the component.

INSERT is used to copy components out of the COLUMBINE LIBRARY
SERVER onto the actual board. The component includes the related
schematic symbol. Spare gates are placed on page 0 in the schematics.

1. Select INSERT on the FUNCTION MENU.

2. Type in at SEARCH STRING the component name, you want to
copy out of the COLUMBINE LIBRARY SERVER and <CR>. The
selected component will be attached to the cursor and you may place
the component on the board. Using the wildcard function "*", there
will be a subwindow with a list of components, which exist in the
COLUMBINE LIBRARY SERVER. Move the cursor to one of these
components and <CLB>. This component will now be attached to the
cursor, the subwindow will automatically be closed.

Before using one of the following functions, a component has to be
selected (GET). Call up the desired function with the cursor then.

Type in the new component name at the text field COMPONENT in the
STATUS MENU and <CR>. The component will be renamed, the
function changes to MOVE and the component has to be placed with the
left or right button or release with GET, or "R9".

Deletes a selected component immediately or after an additional <CR>
(depending on the definition within the SUBMENU of COMPONENTS).
The related symbol (symbols) of the schematic including connections will
also be deleted.

This function copies components which are already on the board, it has
no access to the COLUMBINE LIBRARY SERVER.

It copies the selected component without its signals and increments its
name. If the function CONNECTED M+C+D within the SUBMENU of
COMPONENTS is active, the component is copied including connections.
The connected pins of the new components will be added to the existing
signals. The related symbols will be placed in the schematic on page 0.
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PRISMA / pcB LAYOUT

EXCH. POS. Exchanges the placement coordinates of two components. Component
collisions will be checked and a warning will be displayed if
existing.

1. Move the cursor to the first component and <CLB>.

2. Select EXCH. POS. on the FUNCTION MENU

3. Move the cursor to the second component and <CLB>.
The positions of the components will be exchanged, if
possible.

EXCH. SHAPE Exchanges the shapes of two components, i.e: technology change
from "DIL" shapes to "SMD" shapes.

1. Select the new shape you want to use for the component to
change.

Select EXCH. SHAPE on the WORK MENU.

<CLB> inside the component outline of that component you
want to change the shape.

This component now will change its shape into the new
shape, which was selected in step 1.

> owN
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PRISMA / PCB LAYOUT

Manual Placement (continued)

CONTINUE Allows to continue the work of the following functions:

COPY RENAME
MOVE DELETE

Select COMPONENT and GET.

<CLB> on the component you want to use.
Select CONTINUE on the FUNCTION MENU
Select one of the above functions.

bl ol e

Select CONTINUE again or GET to stop this function.

ROTATE Use the middle button to ROTATE a selected component in
steps of 90 deg. ccw.

Any other angle must be entered at the field ROTATION in
the STATUS MENU. The units are in 1/10 degree i.e the
input for an angle of 60 degree must be "600".

SUBMENU FOR COMPONENTS
The SUBMENU for components must be entered from the WORK MENU.

The SUBMENU allows to have a default setup for the work with
COMPONENTS.

IMMEDIATE KILL Deletes a component without an additional <CR>.

REORG. AIRLINES When moving components, the AIRLINES may not be
A displayed with its shortest distance. REORGANIZE
AIRLINES calculates the length of the AIRLINES and
displays the shortest connections on the whole board.

REORG. ON/OFF The REORGANIZATION of the airlines may be active
during the whole placement work. After placing each
component, the airlines of this component will be
reorganized.

CONNECTED MCD If CONNECTED MCD is active, components are copied
including connections. The connected pins of the new
components will be added to the existing signals. If this
function is OFF, only the pins holding SUPPLY SIGNALS
will be added to the existing signals.
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PRISMA / PCB LAYOUT

SEMI AUTOMATIC PLACEMENT

PRISHMA - Latms—waindow

FRISHA wmeno-window

PCB: place grosps Grid: $.450 / .05 MS: imch
fet.: A coord. : 7.950.__ / 3.0 ___ axis : X wode : ¢ ‘check: ¥

area / watrix: 0_ / 0_

:ot‘ i = (V.ert., N ooriz., ’=’, ‘) 6: X 900: X 1808: X 27¢00: X

as :

The SEMI AUTOMATIC PLACEMENT supports the user with semi automatical
placement tools. These tools can be used at any time during the placement with all
components on board or with a selected number of components. They may be selected
using the MULTI SELECT COMMAND for components or with a function on the POPUP
MENU. The AUTOMATIC PLACEMENT is divided into different single tools, please
follow the steps to run through the possibilities:

RESET 1. Select COMPONENT and PLACE GROUPS.
2. Hold down the right mouse button and move the highlighted bar to
ALL COMPONENTS (to select all  components) and release the
button then.
3. Hold down the right button again and move the  highlighted bar
to RESET and release it. All not fixed components will be placed
off the board now.
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PRISMA / PCB LAYOUT

Semi Automatic Placement (continued)

MATRIX PLACEMENT

The MATRIX PLACEMENT is used to place a group of components
within a matrix on the board. The components should have nearly the
same size, otherwise components may overlap. We can continue with:

1. Define a matrix field by pressing the middle button in the lower
left corner the first time and in the upper right corner the second
time.

2. Press the right button and move the highlighted bar to MATRIX
MODEL and release it.

The matrix field will be displayed and the selected components will be
placed inside these fields. The number of component fields will be
calculated automatically. Within the STATUS MENU, you may also type
in the size of the MATRIX FIELD and the number of rows and columns
for the matrix.

FORCE VECTORS

As a result of the MATRIX PLACEMENT, the components will be
displayed with all of its airlines. The function FORCE VECTORS now
allows to display all airlines of the selected components as a summary
vector. The direction and the length of these summary vectors are a
helpful information to tell the user in which direction the components
should be placed to have the shortest connections.

1. Hold down the right button and move the cursor to FORCE
VECTORS and release it.

You will see now the FORCE VECTORS as red lines starting in the
middle of the components and showing the direction of the best
placement.

PAIRWISE INTERCHANGE

Exchanges the positions of the components in order to minimize the
total length of connections. A random number generator selects the first
component and compares the placement coordinates of this one with all
the other components and then changes the positions.
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PRISMA / pCB LAYOUT

Automatical Placement (continued)

To run the PAIRWISE INTERCHANGE:

1. Hold the right button down and move the cursor to the function
PAIRWISE INTERCHANGE.
2. Release the button.

The PAIRWISE INTERCHANGE is running. There will be a small
"clock" displayed on the screen to indicate that this function is still
working.

GUIDED PLACEMENT

SHOW GATES

The GUIDED PLACEMENT is often used to place analog components on
an already pre-placed board. A group of selected components will be
placed one after the other. For each of these components, the system dis-
plays a red placement area and the best placement position. The
component is still attached to the cursor and the user may decide where
to place the component. Rotate it with <CLB>. After the placement of
this component (CLB), the next one comes up.

Displays all changeable gates of the selected components. All pins of a
gate are shown as red lines connected together in the center line of the
component. The gates are already pre-defined in the COLUMBINE
LIBRARY SERVER. For new components, this definition must be done
within SWAPCLASS in MODIFY TERMINALS in the SCHEMATICS !!
SWAPCLASS definitions are:

0 = no swap possible
1 or higher = swap possible with terminals of the same swapclass
within the same gate.

SWAP GATES Allows to swap PINS and GATES of the same function type.
This function works within PLACE GROUPS.
1. Enter PLACE GROUPS and seclect the components you want to swap
gates.
2. Hold down the right button and move the bar to SHOW GATES and
release it. The gates will be displayed.
3. Hold down the right button again and move the bar to SWAP and
release it or select SWAP on the FUNCTION MENU.
4. Move the cursor to one pin of a gate and <CLB>. Move the cursor
then to a pin of the other gate and <CLB>.
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Semi Automatic Placement (continued)

ADJUST
Lines up a selected group of components. To use this function, type in
at AXIS "X" or "Y" to enter the axis for the adjustment. There are 3
different MODES:

MODE 0 Lines up the PLACEMENT coordinates.

MODE 1 Lines up the LEFT component outline for adjustment
on the Y-AXIS.
Lines up the LOWER component outline for
adjustment on the X-AXIS.

MODE 2 Lines up the RIGHT component outline for adjustment
on the Y-AXIS. '
Lines up the UPPER component outline for adjustment
on the X-AXIS.

How to use this function:

1. Select COMPONENTS and PLACE GROUPS.

2. Hold down the right button and move the bar to NO COMPONENT
and release it.

3. Select MULTI SELECT and <CLB> on some components you want to
line up.

4. Select PLACE GROUPS again.

5. Type in at AXIS "Y" and at MODE "0" for an adjustment in Y-
AXIS.

6. Place the cursor at the coordinate you want to line up the
components and <CLB>.

7. Press the right button and move the highlighted bar to the field
ADJUST and release it.

8. The shapes will be lined up.
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CREATING NEW SHAPES
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A new shape has to be defined LOCALLY and may be copied into the COLUMBINE

LIBRARY SERVER later on.

1. Select COMPONENT and CREATE.

2. At COMPONENT NAME in the STATUS MENU, you will find a default name for

this new component starting with "$". You may overwrite it with "IC1".

3. Type in the size of a rectangle (0.6" x 0.3") at SIZE in the status menu and place the
cursor at a free position on the board and <CLB>. A component outline of the
defined size appears on the screen. The FUNCTION menu has changed to TERMI-

NAL, CREATE and CONTINUE.
desired VIA TYPE.

4. Place the cursor at TYPE in the STATUS MENU and <CLB>. Type in "17" for the
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CREATING NEW SHAPES (continued)

5.

o oo

Move the cursor back to the working window and <CLB> at the lower left corner of
the new component to place pin 1.

Move the cursor to GRID ON/OFF and <CLB>.

Create 6 other pins in the X-axis with a distance of 0.1".

Move the cursor to DIST. <CLB> and type in - 0.1 (units in inch) for the X-value.
Move the cursor to the field NUMBER and type in "7".

Move the cursor back to the working window and <CLB> at the upper right corner
(0.3" above pin 7) of the new component. You will get 7 pins lined up to the left
with a distance of 0.1 inch.

10. You have created a new component with 14 pins.

CREATING A SHAPE WITH SMD PINS.

Following the first 3 steps of the description above, please create a new component "IC2"
with a size of 0.4" x 0.25".

1.

whw N

7.
8.

Move the cursor to TYPE in the STATUS MENU and type in "-1" as a code for
SMD-terminals with a user definable SMD-pin.

Move the cursor back inside the shape and <CLB> (close to the lower left corner).
You will see a small cross.

Select MODIFY GRAPHIC and type in "2" at TRK-TYPE.

Place the cursor 1 grid above the cross and <CLB>.

Move the cursor down 2 grids and <CLB> again. Now there will be an SMD-pin on
layer 2 (component side) with the length of 2 grids. Use this way to create your own
SMD-pins.

Select TERMINAL again. The function defaults to MOVE and the cursor displays the
outline of the selected terminal. To rotate the terminal, use the middle button, place
it with the left button.

Select the terminal again and change the function to COPY and CONTINUE.

Use this function to copy 5 terminals.

You may use all track types and all via types to digitize any outline for the terminal.
The functions MOVE, RENAME, DELETE and COPY can be used during the creation or
modification of terminals.
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BUILDING A RELATION BETWEEN SYMBOL AND SHAPE

PRISMA -.Latur—wa idow

PRISMA mrno- e idow

SCS: eater SCS-PCS relatioms : grid: 0.050__ ns= 1Rch
PCS nams : IC1 phy. terwinal-pos: 6.0 VA IS S PCh~tarwinal name: [
signalneme: log. termimal-pos: 0.0 /0.0 SCS-tarninal name: _
graphic sapport (Y/¥): Y show imitial relatioms: X function (CRSDP): P

VIN

éL_____.__‘

COUNTER
" REGISTER}

F3H - Tk
11

i g

il
g

0AC o

. |
=g

1. Enter the SCHEMATICS part of CIS from the MAIN MENU or press "F2" and select
the MODIFICATION. ;

Select RELATION on the FUNCTION MENU.

Type in "IC1" at PCB NAME of the STATUS MENU and <CR>.

The cursor displays the physical shape of IC1. Move the cursor close to the DAC and
<CLB>. Display a window of these elements.

Move the cursor onto a terminal of the symbol and <CLB>. Move the cursor now to a
terminal of the physical shape and <CLB> again. There will be a line between the
two terminals. This line indicates the relation between the logical terminal and the
physical terminal.

6. Continue to relate all symbol terminals to the physical terminals.

7. Create relations between IC2 and the REGISTER, too.

A

There are some other functions to be selected from the POPUP MENU.
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GUIDED PLACEMENT
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Jump back to the WORK MENU of the PCB LAYOUT (use key "F2")

Select PLACE GROUPS and MULTI SELECT.

Type in "IC*" at ELEMENT and <CR>. The function will change to PLACE

GROUPS. Select RESET on the POPUP MENU. The two IC’s will be placed outside

the board.

4. Select MOD. PARAM. to enter the function GUIDED PLACEMENT. The function
MULTI ACTION is highlighted, too.

5. The cursor displays one of the selected components. A red frame defines the best
placement area. Inside this area, the component will be pre-placed at its best
placement position.

6. Move the cursor to a place inside that frame and place the component using <CLB>.
If this is not possible, you may place it at any other position on the board.

7. The screen now displays a new red frame for the next selected component to be

placed.

bl bl
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SUBMENU FOR TRACKS

PRISMA :.Labus—wisidow
PCB: digitize tracks
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fet: A sigmal: ;,_ fixed: N tetype: o
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fix
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highlight

select no areas
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AUTO - SNAP Automatic snap to the closest grid point.
ONLY XY VALID Only horizontal and vertical tracks valid.
45 DEG. VALID 45 deg. and horiz. or vertical tracks valid
NONORTHOGONAL Any angle valid for digitizing.
FREE DIG. MODE Free dig. of signals incl. "T"-connections.
IMPL. NETLIST Adds non-connected pins to a signal when touched during the
digitizing.
AUTOROUT Rerouting of tracks when moving a via.
FIX ~ Digitizing of fixed tracks. These tracks will not be moved by
LDROUT.
CHANGE DIRECTION Changes the starting point of the track.
HIGHLIGHT Highlights the selected signal during dig.
SELECT NO AREA . The selection of signals instead of areas.
PREFER AIRLINES Airlines are preferred when selecting signals.
TECHNO. CHECK Check for shorts and opens of the sel. signal.
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DIGITIZING TRACKS
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1. Enter the WORK MENU and select TRACKS. Change to the SUBMENU and select

AUTO SNAP, 45 DEG. VALID, and AUTOROUTE.

Return to the WORK MENU.

Type in "GND" at SIGNAL in the STATUS MENU and <CR>. The GND terminals

are highlighted. Move the cursor onto a GND airline close to one of these terminals

and <CLB>.

4. Move the cursor to T-TYPE in the STATUS MENU and type in "4", move the cursor
to the next text field and enter "Y" for FIXED.

5. Digitize a fixed track following the airline to the other connected terminal. The
track appears as a red, wide dashed line. Move the cursor to on¢ of the other GND
terminals and <CLB>. Change the values for T-TYPE and FIXED in the STATUS
MENU to the values above.

wn
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Digitize Tracks (continued)

6. Digitize one segment, press the right button to place a via and changc the layer of
digitizing.

Tracks in RED are digitized on the SOLDER SIDE (LAYER 1).
Tracks in GREEN are digitized on COMPONENT SIDE (LAYER 2).

- 7. Digitize some other track elements using the left button, place a via and connect this
track to the existing GND track (like in the diagram above).

In this way you may continue to digitize some other signals. The default TRACK TYPE

is "1" (0.1143 inch, defined in TRACK TECHNOLOGY). The digitized FIXED tracks will

not be removed by the automatic router LDROUT and are shown therefore as dashed
lines.

THE FUNCTIONS OF THE MOUSE BUTTONS

Left button

Selects an AIRLINE if no airline has been selected.
- Enters the coordinates of a digitized track.

Middle button

Selects an AIRLINE if no airline has been selected.

- Deletes the last digitized track or via segment and continues to
delete elements by pressing the middle button again. Changes the
function from DIGITIZE to GET after the last element has been
deleted.

Right button Selects an AIRLINE if no airline has been selected.

- Places a via at the end of a track element and changes the
digitizing layer.

- Changes the digitizing layer only if the cursor is not placed at the

end of a track element.

PREPARING A BOARD FOR AUTOROUTING

After finishing the placement and digitizing some fixed tracks (mainly for supply
signals), the board is ready for automatic routing. Therefore we have to update the file,
exit this program and start LDROUT.

1.  Enter the MAIN MENU and select EXIT. The STATUS MENU changes to UPDATE
FILE. The old file name appears at JOB NAME.
2. Press <CR> to update the file and to exit the program CIS in one step.
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AUTOMATIC ROUTING USING LDROUT
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Place the cursor inside the LDROUT icon and <CLB>.

A new window appears on the screen. Move the cursor inside this new window.
Type in the file name (i.e example) without extension and <CR>.

Type in the extension (i.e.adb) and <CR>.

Next you are asked to enter the parameters for LDPRE. Type in the following
option:

Lhw-

-n <CR>

6. The menu changes to the options of LDROUT. Enter the following options without
blanks:

-f-l1-s-y <CR>

7. The router extracts the routing data and then displays the PC-BOARD including
component pins and fixed tracks on the screen. You will see how LDROUT works.
After completing the routing, the system will return to the initial PRISMA SCREEN.
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Automatic Routing (continued)

Some information about the command procedure started with the LDROUT icon. After
entering the options for automatic routing, PRISMA starts to extract the routing data.
The program SCSCOM reads the file example.adb and creates a file called example.rai.
The file name example.adb is protected during the following routing procedure and
cannot be overwritten by CIS. Next the program RAIGPH creates a file called
example.gph, which will then be used for automatic routing. The automatic routing is
divided into three parts:

LDPRE Layering, netlist sorting and checks for routing technology.
LDROUT Main router to place tracks and vias according to the netlist
LDOPT Optimization for production needs.

The result of the automatic routing is the file example.gph including the routed tracks
and vias. To display the results of the automatic routing within CIS, the example.gph
file has to be converted back. Therefore, the program GPHRAI creates a new file called
example.rai and SCSCOM converts to example.adb.

To run the conversion back continue with:

1. Select the icon LDROUT to CIS next to the LDROUT icon.

2. A new window appears on the screen and asks you to enter the file name without
extension. Please enter: example

3. The conversion back starts now. The message program ended normally appears at the
end of the conversion. Type in <CR> to exit this program.

The automatic routing is now completed. PRISMA is ready to continue the interactive
work with the routed file.
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WORKING WITH A ROUTED FILE
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Read in the routed board and display the PCB LAYOUT. In the following, we will
describe some other important interactive functions. The system’s DESIGN RULE
CHECK will apply to all.

Move Tracks

1. Enter the WORK MENU and select TRACK. )
2. Place the cursor on top of a track and <CLB>. The values of the initialized signal
are displayed in the STATUS MENU.

3. Select MOVE on the FUNCTION MENU. Move the cursor back into the working
window.
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WORKING WITH A ROUTED BOARD (continued)

4.

~You will see a small line between the cross hair and the selected track. Move the

cursor to the location you wish to move the track to, and press one of the mouse
buttons. (There should be an angle of 90 deg. between the track and the cross hair
line). The track element will be moved to the new position. CIS automatically creates
corners for the track according to the design rules. Track corners which are no
longer necessary will be cleaned up.

Pick up a track and move it onto another track. Both tracks will be moved into the
wanted direction. This allows the user to move complete groups of tracks with only
one command.

MOVE VIAS

The via move may be done with all three mouse buttons.

1.
2.
3.

Select TRACK and VIA on the FUNCTION MENU.

Move the cursor in the middle of a via and <CLB>.

Move the cursor now horizontal or vertical to the new and free position for the via
and <CLB>. The via will be moved to this position. The connected tracks will be
rerouted to the new via position. If this rerouting is not possible (not enough space
for the tracks), an airline will appear between the new via position and the end of

“the track.

DELETE TRACKS

A signal on the board is always represented with an airline, a track or a combination of
both. During the digitizing of an airline tracks are created, when deleting tracks, airlines
are recreated. In both cases, there has been no change of the signal.

Tracks can be deleted segment by segment or by desired sections.

1.
2.

Move the cursor onto the track and <CLB> to select the track segment you want to
delete.

Press the middle button to delete this segment. An airline appears between the two
ends of the deleted track segment. The segment will also be deleted after selecting
DELETE on the FUNCTION MENU.

DELETE VIAS

L.
2.

Select TRACK and VIA on the FUNCTION MENU.
Place the cursor onto the via and <CLB>. Move the cursor to DELETE and <CLB>.
The via will be deleted.
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COPPER AREAS
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COPPER AREAS are free definable areas on the board, which will be filled with copper
but will be isolated from existing elements such as tracks, vias, etc. The complete
COPPER AREA will be displayed on screen in its realistic form. It is possible to create
filled, cross hatched or "individual" COPPER AREAS.

1. Select COPPER AREA and CREATE on the WORK MENU.

2. <CLB> at the lower left corner and at the upper right corner to create a rectangular
COPPER AREA on the component layer. The COPPER AREA is displayed as a filled
area, all other elements existing on this layer and inside the area are isolated. The
sizes of the isolation depend on the definition of the MINIMAL CLEARANCES
(global plus special defined clearance for different track types or via types).
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Copper Areas (continued)

3.  The function defaults to MOVE. The COPPER AREA may be moved and placed at
its final position (mirrored or rotated).

4. To change the rectangular form of the COPPER AREA, select MOD. GRAPHIC. The
COPPER AREA will be displayed with its frame only. Move the cursor on a
segment of the frame and <CLB> to pick up the frame element. Select DELETE to
delete this element. Select DIGITIZE next and digitize a free contour to close the
frame again. Use STOP to fill the closed COPPER AREA.

5. Select GRAPHIC from the WORK MENU and type in "X" and <CR> at COPPER
PLANES REAL. Select WORK MENU again.

6. Move the cursor into the COPPER AREA and <CLB>. Select MOD. PARAMETER and
<CR>. The COPPER AREA will be displayed as a cross hatched area. <CR> displays
the filled area again. The used TRACK TYPE, GRID, and DISTANCE may now be
changed in the STATUS MENU. Another <CR> displays these changes of the cross
hatched area.

7. All cross hatched elements of the COPPER AREA are TRACKS ! ! and can be
handled as tracks. Therefore select MOD. GRAPHIC, the function defaults to GET.
Move the cursor into the COPPER AREA and <CLB>. The cursor displays the
selected track segment which can be moved or deleted. Track elements can be added
after selecting DIGITIZE. To finish the graphical modification of the COPPER
AREA, select STOP. The new layout of the COPPER AREA may be updated and will
be stored in the .adb-file. To change it back into the original form of the filled
COPPER AREA, select the COPPER AREA and MOD. PARAM. and press <CR>, but

CAUTION: All interactive modifications of the COPPER AREA are lost.

- RESTRICTED AREAS

1. Select RESTR. AREA and CREATE on the FUNCTION MENU.
2. <CLB> at the lower left corner and <CLB> at the upper right corner to create the
RESTRICTED AREA.
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