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PRISMA / Introduction 

INTRODUCTION 

The new CALA Y PRISMA SYSTEM includes the following main programs: 

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

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

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-
f ile into an .gph file, which then can be used by LDROUT . 

. ral 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 post processing 
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 I 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 REAL TIME 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 (NANO) 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 I 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 LI - LIO, Fl -
F9 and RI - RlS. You can see the actual assignments of the key functions in: 

- I etc/ doc/f keys.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 I Introduction 

STARTING THE SYSTEM AND ENTERING CIS 

After "LOGIN" and specifying your .PROJECT" (i.e.:demo) you will see the CALA Y 
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 

Ill. '' " ''. 
3Cll: r..O Ul• grid: Q.O_ -· - l"uiI 
project- ~ ei-j~ - .... fate• atuolari tecb0l09'f• II f• I 

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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ENTERING SCHEMATICS 

SC!I: -· proj9Ct- : d-
j....._ : .....,1. 
(a)ck-Uca or (l}aJ'Ollt: I 

....... 
grid: f ,U:it_ 

fetc• at......n t9Clulol0ft': 11 

Selection between SCHEMATICS and LAYOUT: 

PRISMA / Schematics 

•• iacJI SJO 

f: • 

layout 

move the mouse into SCHEMATICS or LAYOUT and click the left mouse 
button; 
or 

type in "S" for SCHEMA TICS 

"L" for LAYOUT 

The selected drawing then will be displayed on the screen. For this example please select 
SCHEMA TICS. 
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PRISMA / Schematics 

scs: tucuou 
(I) moditicati- (1) (1') etac. 
(G) graplt.ic (II) ._.... 
(F) f 1aal ~119ck (T) teclulol09T 
(L) laf_. 

(C) ., ...... Ula 
(II) apdata U1a 
(l) .at 
(S) •tatu f: f! 

•• ••ell So 

CALAY 

Pla!SlM. -=----· ....... 

mcxlificatimr. · 

graphic setup 

final check 

layout 

misc. 

tecbnaloqy 

c:hanqa file 

save file 

exit 

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 

Page 8 

Interac~ive 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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PRIS MA I Schema tics 

MODES INCLUDING GRIDS AND PANNING 

sa: 1loMl ,...._tv 
•pt- • uit• (I) illc•, (le) -• j! 
.,...1-tr-: _ ,.....,., _ rdauoa-Ulp-gra,.. 
cra•llair : I ••t-Uc•raUa9 
a1r11... : I ...tats.. : I aat .... tsc:-,..,...ta 
Qip,13a,eemog : t. •ZS•- tandul-hlp: 1 

...2!:!!:....!·•H- •• ~-· 420 
: I 111111111:111: I 
: I lowarcua clar.: _ 
, • tutllald llf amllar : I 
: _ taortt1•14-a1aa aat ... tio. : I 
dH: 1,175'_ 

aatoel...-..c• to • .,...1a: 1.11_ !l'A""''*: 1.13711- ••ta-.... t!!!.._!rt• : 1.111 __ 
U•plar gri4 : 1.11_ 1atvacUH gr14 : 1.1se __ imm: 1_ .a.: 1.21471. 

aato - aatv tAl"ll1aal 1ato •19'1111 : I 
aato - aatar •19'1111 1ata .... : I 

aato - ,....... 1t •1f11Al - eolliaioa . _ 
••to - ..iota 1• loroat : I 

aato - e .... ta tutt1al4 tor SCI -= I taort•Sza T: ma. 1.11 __ ... 1.41 __ 
tutUa14 poaiUoa ( 1-eaatar l••P Z•4owa 3•rt9•t 4•1att ) : I lliai-1 laa9U : 1 

rat• of •alid cl:l• ortlaof.: I 41 d..,.._: Z all a119l•: _ iil!Efiii"'*'*fi: I 1.11_ 

•taaUri-,ratSc:-.... (P,W): w Hto-paaaiag-dza: _ or fall8iaa: I 
paaaiag-..,. (piaal•) Sa I: 1152 (lli .. 1112 ..-3411) la T: 1311 (111 ... 11 ..-2711) 
prdaraac•-•al .. : "'- pial• Ila .._..ta to 12.1 __ •rat• - wt• 

CALAY 

modificaticm. 

graphic setup 

final chack 

layout 

misc. 

c:hang• fil• 

save file 

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=l600). 

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

GRAPHIC SETUP 

·r'Tl1': I'!!' '. [ii:[B< '. 
scs: IJr&pllic 
t~: I '""': - a,....1•: I t-1•1•: I 

!Jrld.: o. uso_ -· u•c• :rssoJ 
COllHCti- : I airli-: I tmrta: I tut: - 'f'Or"k-• -1·--· oet,.t i.11 n- : Ht wt..i- : I l'Urull wi..i- . - acwwi..i-

tct; Q dad.• hll •i• wiad.- : ... __ , ... __ 16.841'1_ I 12.93354_ ..... t ........ : 1-
sa-: •i.Mw loo. re.trail 

caat ... Viti 08/otf 

rat- s-

" 
di9i-91"id cU•p-'Jl'1d 

..-t.-qrttl plK.-,r"itl 

• 1 

z 3 

4 5 

' 7 

I ' 
all. Iii.art nit •• t .... 

' color oa color oU 

color cl..r 

CALAY Mt color I attl. color 

acal• ..,uc 

-ark- I M.i•---· 

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 I Schematics 

SELECTING GRID SIZES (ROUTING, DISPLAY, DIGITIZING) 

. . .. 
SCS: gr1d adj .. t ... t grid: o.u$•~ ... 1..ca -(41•l 

-rll-• -1·--·· ...... 625_ 4. 1.11 __ I • 1.11917_ tataracu .. 9r1'l: ~.111_ (t .111_ ) 
1 • •.1125'_ s • 1.1u __ 9 • t.1.1931_ 4i•pla7 grill : .1t_ (e.11_ ) 

wtaci- hll naw z ••.• lit __ '. t.21 __ ••toroeta grill : 1.11 __ (1.11_ ) 
3. 1.1251_ 1. 1.41 __ llit <arnrur>-1ta7 attar utarta9 tll& •al- rte fOl"9 ! .. 1ac1ow 100. I retrull 

c-tar grid O<Uoff 

restore 1 z-
"" ~' ,_ 41•,..91"14 

roet.-91"'14 I 111~1" 

• 1 

z l 

4 5 

' 7 

I g 

u. •t.art n.b. •top 

color oa color off 

color cl .... ; 

CALAY Mt color •t4. color 

8Ul• optic 

-11-· I -1·---· 

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 
DIG I-GRID 
ROUTE-GRID 
PLACE-GRID 

Displayed grid when GRID ON/OFF is clicked on. 
Interactive grid for all manual work. 
Grid for automatic routing. 
Not yet implemented. 

i.e. Click DISP-GRID followed by 4 
Click DIGI-GRID followed by 2 
Click ROUTE-GRID followed by 4 

changes DISP-GRID to .I" 
changes DIGI-GRID to .05" 
changes ROUTE-GRID to .l" 

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

MODIFICATIONS (WORK MENU) 

scs: place •~1• 
SCS _, 1ottJ--- Pea - --__,.. alrror : It 
c...ctut•: I rotat. : •.......: ( 

I 

;rid: e.e5•~ ... iaca sao 
tr.. pt•: I e,-Olcl ... : II 
) aai..t: 1... t: • 

CALAY 

ftlll Ti-

wiJM!a 1... rdrull 

ce.t11r grid oa/off 

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 pa.rts: 

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, off set, 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. 

Page 12 Calay Sysiems. Inc. PRISMA Reference Manual 1989' 



PRISMA I Schematics 

CREA TING A NEW SYMBOL 

SCS: plac• a,-1. gr1tl: 1.05'_ M• HCll 518 
scs -= ~- l'Cll - ia....... : ir ,,... pt•: I .,...1c1-: ir 
c-'Saat•: 1.71 __ / 4.41_ rotat. : •- ( ) • ._,, 1_ f: » 

• • •' •'''. •. • •. '' • . •I ................. ' .............................................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . ' .................................................... . 

..., .. let. ................................................................ 1--;.;;;_-1-----.................... ' ........................................ . 
: : ::: ::: :: :: :::::::: ::::::: ::::: :: : :::::::: ::: :::::: ::: ::::: ::: :: , .... _-...;• _ _.__""'1....;... ___ __ 
. : : : : : : . : : : : : : : : : .. : : : : : : : : : . : : : : : . : : : : ; : . : : : . : : : ; : : : : : : : ; . : : : : : : -1• list ............................ ' .................................... 19-----+------11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . ........ ' . . . ' . · · · · . · · ' '1fiUH ~ l i 
: : ::: :: : :: :.::: ;: .. : :. ::: :: :: :::::: :::. :::: ;: : :: : : .. :::: :::: •.... iw-....;... __ ...._...;__.,~c ... 
' ............................................................... . 
'.: :: : : : : : : . :: : :: ' ...... ':::: :: : :: : : : : : : : : : : : '::.::':::':::: :: . :: ,.,_ ______ ___ ': ::· :: : :: : . :: . :: .. : :: ::::: :: ::· :: : :::: :::: :: : :: ·::. ·::. ::·: ::· :: i.-------------· ........................................................... 
: : :: : : : : : : : : :: : :: : : : :: :: : :: : : :: : : :: : : : : ::: : :: : :: : : : . : : : : : : : : :: : :: ,,,.. ______ ..,. 
....... : : : : : : : : : : . : : : . : : . : : : ....... : : : ........... : : : . : : : : : : : : : . : : ·--°'-'-··-*_.___t_ ..... ____ 
' ... ' ............................................................ , .. 
. : ; : . : : . ; : : : : : : : : ............ : : . : : .. : : : : : . : : : : : : : : : .. : : . : : . : : : : .. , __ i_s..a __ ,__ro_t...; • ...po:......tn_t_. 
•' • • • • • ' ' • • • • •' '• .. • •. • •. •' •' • • • • • •. • • • • • • • • •' • •. • • .. •'. • •'•'•.••I_. 

: : : : : : : : . i.--•cliiiircoiiiliiiii•_...., __ -"I ............................ ' ................................... . 
·::::::::::·::::::::::::::::·::::::·:::::::::·::·:::::::::· ..... ,,,_ ______ ..,. 
................................................................. 
·::::::::::::::::·:::::::::::::::::·······::::::·::··:::::::::·::11----~-~~ 

. ...._. -s---· 

I. 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 

2. Call up GRID ON/OFF and <CLB>; the grid will be displayed 
3. Place .the mouse cursor in CREATE and <CLB>. Now we can create a new symbol. 
4. Type in the symbol name "COUNTER" in the symbol name field in the upper menu. 
5. Place the mouse cursor at a grid dot (I) inside the sheet and press the left button. 
6. Move the cursor right 16 grid dots and up six grid dots (2),<CLB> 

The frame of a new symbol is created. 

Calay Systems, Inc. PRISMA Reference Manual 1989 Page 13 



PRISMA I Schematics 

ADDING TERMINALS TO A SYMBOL 

sc:s: placa t-1a&la t-·-· IJ ( dpal: scs -· 
gri4: t.os•~ ... 1ac• &at v•1•lll1• pu oa/otf Pel-· ) 

•-.&. : I rot at. : •- ait'l'OI': 11 ..., ..... , - f: c 
wtW-. tall "1• 

•.......•... ___ ._ .. _t ... _ _...CJl"1.._d_ ... _,_._ft ... 

. . . . . . . . . . . . . . . . ' .......................... ' ............... . 
·································································'----............................. 
. . . . . . . . .. . . . . . . . . . . . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : Ill-__; __ 

1•.rt -COUNTER .. ... ... .. ... .. .. ....... ,.,___..,___. 
: : . :.:. : ::: :::::::::::::::::::::::::::::::::::::::: :: - 8M117 ............... ____ ...... ...................................... : : : : : : : : : 11-----+---;__ .. 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ,.,__....,....;.;;;_-+-_4al_•_t_. __ 

lope 

.................... ' ....................................... . . . . . . . . . . . . . . . ............. : : : . : : . : : : .................... li'-•.-..., _ _..._•..,1oe..,•._ ... 

off Mt 

u .. 

• .... ..... II'-................ ___ ... 

......... .. ~---
.. .. · 1 

··t • ....._. 

I. Select TERMINAL, system defaults to create. 
2. Place cursor at 1 (see diagram) and <CLB>. The terminal is created and displayed as 

a cross. 
3. The function has changed to MOVE; select CREATE again and place the second 

terminal. 
4. Select CONTINUE, place your third terminal, the function is still CREA TE and you 

can continue to place new terminals. Using CONTINUE please place a total of 6 
terminals. 

5. 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 
ST A TUS 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 I Schematics 

CHANGING SYMBOL GRAPHICS 

sea: ~g1t1&• grapa1c 
c---Uaata: I ---c---Uaata: I __ _ 

gri~: •. ~Se_ ... lACA 790 
91"11•'1-t: t_ ..,,t,•pat: 1.7t __ I 4.H __ •- 11 P: 
1aaat u: 1_ IF"'Mtmm: 1_ ce.ezse. > •"9M&t tna: 

paa Mt/off 

ql"id oa/off 

bu 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111111::~~::1 

.................................. :.::::.:::::: ............................................... 
. . . . . . . . . . . 

. . . ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......., . 
. . . . . . ............................................... . 

• . : : [~: ,: : ;,: : ~:: {II!:.::. [ [. [ [::ii. i [:::: •. i:::::::.: l:.: l: i:: i l::: i llt---+--____;;__m 

iuart -,.._ ....iur 
<lalata oon 
...,1 .... : : : : : : COUNTER:: .............................................. . 

: ::: :: : : :: : :: : : :: ... : :: :: :: : :: 11----=--+-.:.;;..;;~-11 
i•t 

logtc 

rot • ..point 

circle 

I ......... -.t.-.... 

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

I. 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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PRISMA I Schematics 

CREATION OF SOME OTHER NEW SYMBOLS 

scs: cr,..t• •~l• gr14: t.us•~ ... 1acA SS• 
CS~~aat'•°"'·· 'Y-- pea/._ --- •1.....- : If t .... t•tu: t 1,_..lclua: If 
_,... l"Ot•t . : • ( ) ..... t: 1 t: c 

liH I @j!\MfiAIM -> (II) ..-. (Ii) "" (P) pwr : If 

0 ••t touct 

11M rot . ..point 
............. 1~----+--...;....--11 

circl• 

............ ~------· roet.--. ... u .... ............. !~---~-----
-1u 

·-- .u ........ 

I. Select SYMBOL CREA TE 
2. Type "DAC'' in upper menu in the SYMBOL NAME field. 
3. Place cursor on a grid dot in sheet format, <CLB> 
4. Move cursor right 16 grid dots and up 6 grid dots, <CLB> 
5. Select TERMINAL and create one terminal, add a textfield for the phys. terminal 

(see some pages before). 
6. 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. 
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SA YING A FILE 

scs: •pol&t• t1l• _,_t_ : ,_ 
jolluM : .....i.C .... r------

-·~-a Bit 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ' ..... ' .. ' ......................... . 
. . . . . . . . . . . . . . . . . . 

modification 

graphic setup 

::::::::::::::::::::::::::::::::::::::::::: ... ·::::::::::::::::::::::::::::1---------f 
. . . . . . . . . . . . . . . . . . . . . . . . fin.al c.b.ack ............................................................................ 

[: ! : : : \ j [: i: [ [::: [:: [:. [:: ~.::;::: l: ~ l~t~I:: i: [ [. i:: · ~ l:: l::::. ~::iii.:: 1---la-yau-t--1 
......................... ' ... ' ............................................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' .. ' ...................... . 
:::::·:::::c·OU·NT·ER::··::::::::::::·::::::::::::::::::::::::::::::·::1------1 ...... .. . . . . . . . . . .................................................... . 

: : : : : : : : : : ~: ; : : : : : ; : : : : : .I::: : : : : l0E· :5· :r· ·s· ·T· E .. R. ·t:::: >::::: : : : : : : : : : : : : : : 1----m_•_c._--1 
··········>.it·············.······· ~ . . ........................ . 
~ · : : : · : : · : : · · * · ·I· · * · · * · · · : : : : : : : . l.I .. 11 .. I .. I . . : : : : : : · : : : : : : · : : • : : : : : : · : : ............................................................................ 
············································································l----------1 ................................................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................................................ :mad.es 
···········································································11----------1 .................................................... ' ...................... . 

: : : : . : : · : • '1 II I.I. 0 11 · · . : : : : : : : ~· . . . · : : : : : : : : : · : : : : : · : · · : : : : : : : tecbncl,,_y .......... I ............ i.......... .. .. . .. .. .. . . .. . .. .. .. .. .. . .. .. . . . .. . ...., 
:·:::::::: :::OAC:::r:::::::::: :•:~ ::::::::::::::::::::::::::::::,____ __ __. 
. . . . . . . . ... '... . . . . . . . . . . . . . . ......... . 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::11----------1 

. . . . .... '... . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ................................... . chanqe file 
. . . . . . . . . . . . . . . . . . ' . . ........................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . , save :fi1a 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' .................... ' ........... . 

............... ' ........................................................... . ezit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ....................................... . .. ... ... .. ............... ______ __. .................. ' ............. ' .......................................... . 
status 

1. Select MAIN MENU and leave the WORK MENU. 
2. Select SA VE FILE with <CLB>. 
3. Overwrite the JOBNAME with a new name i.e.: "example" without an extension and 

press <CR>. 
4. 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 
automati.c function to uncompress the file. 
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SYMBOLS FOR SUPPLY SIGNALS 

scs: cr,...,t• •r.oola rr1d: t.Q51~ ... iac• sae 
SCI._, bJ PCS - --- m. ........ : II fna.pt•: I or.oolol .. e: II 
c-'iaata: I rotat. ' I ( ) .... t: 1 t: c 
daa / wma• -> c11> ..... ca> ,.. <r> ,.... , a 

't. ,.,,.,.,._ loc. ratru• 

cutar 9"d OA/otf 

. . . . . . . . . . . . ..... 

·····::·:::::::::::::::::::::.:::.::1Y,1~1::::!~::::::::ii! ············!.,..._ ____ 

Male liat ....... ::::::::::::::::::::::::::::::::::······::::::::::::::::::::::::1 _____ _.,_ ___ __ 
. . . . . . . . . . . . .. l09ic . . .. -u-1 .. 1 -u-ui---. · · · .. · · r:::::J'" · 

: : :: : •::::I· j :QAC;: t ·: j:. :; : :1±2r: :: : :: •: :: : :: : : : : •::: :: . : : :. : : ::: ...... ===el•~· 
t 

............. ' .. .. . . .. ....... r..---mlO'!'---· 
wlU 

There are also special symbols for power connections: 

1. 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 

Ill' • 

: : : : : : : : :; : : : : : : : : : :; : : : : : : : : . : : : : : : : : : : : . : : : . : : . : : . : : : . : : . : : . : : : : : : : : ..... P-"""c'""u""'ter._..-fri ... •.;;""iiiii'm°'iiii'" ............................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ......................... . bu 

: : : : : : : '. : : : : : '. '. : '. '. : : '. : : : : : : '. '. : '. '. : : '. : '. : : : : : : : : : : : : : : : : : : : : : : : : : : : : '. : : '. : : '. '. : : : t-1-1 ... 1att011 

:: ! ! : ! : 1#~1 ! : ! : I ! : ! ! ll~-~.-::-.... -:1-.. 11--_ _;;;'.-;..;;._par"mm.;..;;.;;;;_t• .. 

·• 1 ... _ .ua--· 

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 "UlO" ,at position PCB NAME "UlO" 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 

sc:s: plac• a,.-la gri4: o.uu_ •• 1acll sao 
SC:S -: Q PCS - --- •i........ : II f,... gatu: I a~lclua: II 
c-Uaata: I i'otat. : •- ( ) a .... t: l_ f: ; 

. . . . . . . . . . . . . . . . . . ........... t---------f 
. . . . . . . 1---------1 

:1~-r.01 • .: • ~;: i ~i: ; .• : : : •.. : ·~:. i: ••. :=====: 
......................................... t---------11 

.... ' ............................ . t---------11 : : :: : : : : : : :coUNTER::.:::: :: : : : : : :: : ... : : : : :: . : :: : :: : :: : . : :: : : : : : : : :: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1----------11 
:·:·:·:: ·i:.t · · · I:: ::·1R· E .. G. r··s·r·ER .. i:··::: :::::··:···:··::·:: ______ __. 
::::: ::::>.t:::.::·::: :::::·::.. . : y:::::::::.::.-:;.::::::::: 
: ::: :: :: :~: ( *::*:: :::·:: :. '·'··'·· '···' .. -::::::.:~. :: ::::::::::.::1----------1 
. ::· :· :: :···:· ·:· :: ·: .. : ::··:· :: :······::·:::·::: ·w··:::·:·t---------11 
..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t---------11 

. . . . . . . . . . . . . . . '. 
: : : : : : : : . : : : . : : : : : : : : : . : : . : : . : : : : : . : : : . : : : : . : : : . : : . : l.ll:m. : : : : : 11----------11 
. . . .. 11' u '1 ·: .· . .d.. .... :: ·: ...... · .. 
>:: ::.:1 ::oAc::t ·::·:: :L:2J :::T::: ::·TT:::>.:::=====: 

........... ' ............ '... . ......... . . . . . . . . . . . . . . . . . . . . . . . . 1--------1 
................................. ' ....................... t----------11 ...... ::: ........ ::~ ?• :.: .· :· : .•. :: : :: ::: :: : .. :. : :: .. ::: ::: j: :: :: ..,_-.-.-.,.-.. -t--~-._,, 

.............................. ' ............... . ~-1-----------1 
. : :: : :: · :: : : : : : : : : : : : : :: :: : : : :: :: : : : :: : :: : : : :: : : ~eel eon 

t------~---1 

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

IMMEDIATE KILL 
AUTO SEG. RE-ROUTE 

CONNECTED MOVE 
CONNECTED COPY 
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Deletes symbols without a second <CR> 
Automatical segment reroute, when moving a symbol on top 
of a segment. 
Not yet implemented 
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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CREA TING A BUS 

scs: -:i..t:r bu F1cl: o.uso_ bu-- : 111.11_ Ua ._ : r Ull .,_ : 11 
•• UC:la .288 .,...,ua pu Oft/off 

coordiuta: I •llut: 1 f: c 
dpal(•) : "'--- - ,,_ dpal(•) : 1.1IJ---

wu.lolr loa. re.trula 

................................ ' .......................................... . 
: : : : : : : : : : :coUNTER:::: :: : : : : :: : : :: : :: . : : : • :: : : :: : :: : : : : : : : : :: : : ::: : : r-:::--... ...................... ' . . . . . . . . . . . .................. ' ...... 1----=~-..,...~-,.t 

iuart -
N- .adlt 

.'......... . ..... · 1 · ............. ·t· ..... ' .................. . 
:::: ::::::~: :: :::::: ::::j::: ::::REGISTER:::::::::•:::::::::::::::: 
:::::::: :: •.•..•.•. ::. :: . " ' ' " _::::::.:~ ::::::11t-----1---.;;._--

•• • ••••••• I • "d~'c' • f • • • • • • • • ~t ••••••••••••.•••• • ~· • ••• • • tlt---'--'---'----"---11 

con '-l•t• ... , NplKS 

••l• li•t 

h&a9a 1091c: 

. . . . . . . . . . . . . . . . . . ' ..... ' .......... ' ......... . 
·················::~?:: ....................... . 

..1u . ...._. -1•--·· 

I. Select BUS, CREA TE. 
2. Type in the BUS NAME "DAT A" in the upper menu. 
3. Move the cursor to SIGNAL(S) and type in "DO", move the cursor one field to the 

right and type in "3". 
(To move the cursor you can use the arrows R8, RI 0, R 12 or R 14 on your keyboard; 
or move the arrow of the cursor into the selected field and <CLB>). 

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

5. You have just created a bus called DAT A with four signals DO, D 1, 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 

scs: ~tr bu 
...... _ :i..Q---
c-.U.ute: ' ---

F~4: •.•St- •• 1acia 20 
f1• .... : ' kill ... : Ir 

•U.t: 1- t: I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................................... ' ....................................... . 
. '... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : ............................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . " ............................. . 

~:: 1: i l ~ii::;: 1: ~ ~: 1 ii: ii:: l::: ~: ~ ~: i IY.t~I:::: ~:. i: 1:: 1:: 1 i: l i ·: \:: \: 1;: ,_____;----1 ........................................................................... r.--------4 ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ----------4 :: :: : : : : · ::c·ou· NT·ER:: ·:: :· :: : :: : : :: : :: : : :: : :: : : :: : :: · :: : : : : : :: ·:::: :: : : :: :: : : : :: : : . : . : . : .. : : : : . : : : : :: : : ............. ··;:: :: :: : :: : :: : : : : : : : : : : : : :: 1----------t 
:: : : :: : : : : ~: : : : : : . : : : . : : I:: : : : :: l0E· :5· :I· 5" . T .. E .. R. · t: : :: : :: : : : :. : : : : : : : : : : : : : : .......... >.t . . . . . . . . . . . . . .. . . . . ..... ~ . I . . . . . . . . . . . . . . ............ . 

iH p I I I:;: : u •• u ·o: : i\ ::={>~ ii !1----------1 

::·:::·::·:l:::o. A·c:.:::f:·:::·::·:ff~.:+:::::::::::::::··:::::::::·::a--------t ·············· ................ ~ ............................. . . . . . . . . . . . . . . . . . . ~ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . 
. . . . . . .. . . . . . . . .. . . . . . .. .. .. ............. 1----------i 

: : : : : : : : . : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : :: : :: : : : : : :: : : : : : :: : :: : : : : : : : : : : : : :: -----------4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------------

:: :: : : : . : : . : .. : : \:: \\:: \[ ~: ~: \[: ~::: \\: ~\:: [\: \\ .. :: : :: : ~ ~:: ·:: [.:. ~i: :: 11-------1 

.. : : : . : : . : : : : : : .......... : :: .. :: ............... :: . :: . : : : : :: ......... : : : : : . : : 1---------t 

.............................................................. 
············:::················· ··::::·::·::·····::·:::·::·::··::·::·:::···1--------"-I 

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

AUTO - SNAP 
XY VALID 
45 DEG. VALID 
GUIDE CONNECT MODE 
TAP CONNECT MODE 
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Automatical SNAP to the closest grid point. 
BUS may be drawn only horizontal or vertical 
BUS may be drawn only with 45 deg. 
No "T" connection possible. 
Creates a "T" connection exactly at the selected position of 
the cursor 
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CONNECTING SIGNALS FROM THE BUS TO THE SYMBOL 

3C3: •lf"•l• i coaaectioa• grid: 1.use_ ... iaca ••• 
siqaal•-: ~ i!JUQWD@: _ Im: 1_ a: 1.21471_ ( I .11143 ) 
coor41aata: ·"--I J.H __ ,...,...ai cluruc-= 1.1 __ .... t: 1- tet: I 

tall naw 
wi.JMMw loo. re.t,...a 

c .. tar qrid oa/otf 

Dl 
bu 

[coatina~ [j>r ... 1ou] 

: : :: : : : : : : :COUNTER:: . 
i•ert -· ..._ Modify 

. . ; ; : : : ; : : ti: ; : . : ; . : : : . : : I~ : : : : . ,REGISTERf:: : ; : : : : : : . : : : : ; : : : : : : : : 
::: ·: ... :~. ~: ~:.*.: .: .:: :: .'.-" .. ' .. " .. -:: ::: :~. :: :::::·::::::1---------
... ·: .. ·:· :· ·:· ......... :·· ·: .... : .... ::· .. : ·:w· .. :··· 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . ..... 1---------

. - . 
......... :: :: :::::: .. ::.::·:::::: :U13S.::: ::1---------. . .. 

: I-:':' ci' A. (f: : f: . . ~ : ~ §jc;tJ<f . : : · · : .. · · . . 

oon dalata - ...,1..,. 
Male li•t 

difiU.H MIR 

opea cloa• 

: : : : : : : : : : : llfi-_______ ..., 

.................. ........... 0 
::~1 :: 

.... ···:::Ill .. •1uc .. ~ 
. ...._. 

I. 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 DO - 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 03 to the terminals 3 and 4. 

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

SCll: np&!a & COUM:UOfta gr>cl; $. U$t_ •• 1acll lite 
•ifll&l-: bl AUDIUW41U: - 11111!11: 1- '" 1.2114111_ < t.11143 > 
c:-41aat•: I ,....,_el c:luruce: I.•-- euet: 1_ fc:t: o 

..... 

.. .. . : : : : : : : .. : : . : : .. : : . : : : Iv" ·r ~.·I 
. . . . . . . . . . . : : : . : :: : : : : : . : : .. : : : : : : : . : .. 
. . . . . . . . . . . . . . . . . . . . . . ..................... . 

: : : : : : :: : : :COUNTtR::: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------:: : :: : :: REGISTER : : . : : : : : _____ _. ........ . 

91"•Pllic I pea Mt/off 

""""- loo. r-dr.all 

c: .. t... qrid oa/otf 

...-...t • 

i•lll"t -,..._ llOdif7 

copy 4el•t• ... , "Pl•c• 

acala list 

tifit1ae Mxt 

::::: ::~ ............... ·· .... ::::~::L :~: :: :~:::::::·!_____,___... 
. . . . . . . . . ................... : : : . : : . . : l..M:m.: : : . : : 11----~-----

. . .. 

\ §@f:: ·.::: T . : : ·: :_:::::: ,..___--..---__. 
0 .... cloe• 

.::o···A·.:c·: :: . . ' . 

. . . . . . ' . . . . . .. 

de.leta L•I d&l•t• S-1 ' ............................... ' ..... . 

... ::::::•::~?:···::::::::. Ul•t• 11-1 

roate-- cOllt tn .. 

•ltl. 

.u.-.... 

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

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

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

3. Move the cursor to UlO (5) and <CLB>. You created a signal #0 including VIN (l) 
and UlO (5) displayed as airline. 

4. 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 

Hl~.rn-1~ 

. . . . . . . ' ................ ' ................................................. . 

---
auto-saa~ 

n valid~ 

<\S cle9. vall .. 

. .. . . .. . ... . ... .. ' ... ' ..... ' ..... ' ...... ' .. ' ' ..... ' .......... ' ..... ' ...... 1----__;. __ __,. .......................................................... ' ............. ' .. . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ... ' ................................... . 
. . . . . . . . . . . . . . . . . ......... . 

:::::::::::::::::::::::::::::::::::::VIN::::::::~::::::::::::::::::::: 

: : :: : : :: : ::coUNTER::::::: :: : :: : : :: : :: : : :: : :: : : ::: : . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : • : : Ud!ll: : : : : : : 
implici~ s19 -> tra 

lmpllcl~ lnl -) md: 

lmpllcl t ,.19 ·) b-

.......................................................................... . ' ... '.' ... ' ... ' '.' ......... ' ' ..... ' ... ' .. ' .. ' ' .. ' .......... '.' ' .. ' .. ' ...... ,__....;. _ ___;,. __ ..;,___,, 

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

AUTO - SNAP 
XY VALID 
45 DEG. VALID 
NONORTHOGONAL 
GUIDE CONN. MODE 
TAP CONNECT MODE 
IGNORE ..• COLL. 

COMPLETE SIGNAL 
IMMEDIATE KILL 

IMPL. SIG -> TRM 
IMPL. TRM -> NET 
IMPL. SIG -> BUS 
IMPL. SIGA-> SIGB 

automatical snap to the closest grid point. 
Only horizontal and vertical lines valid. 
Only 45 Deg., no hor. or vertical lines valid 
Any angle valid. 
A connection between two pins may be digitized 
T-connections are possible. 
Ignores collisions between digitized line and symbol body or 
terminal. 
not yet implemented. 
Deletes a pin out of a signal or a complete signal without 
2nd <CR>. 
Creates a new signal onto the empty terminal. 
Inserts an empty terminal into a net. 
Insert a signal into a bus. 
Adds signal A to signal B. 
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CREATING SOME NEW SIGNALS 

....................................... ' ....................... ' ........... . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.....ii-· 
av.t.o-~p. 

XV Yalld. 

45 d"'J. vaU<I 

............................................................................ ,_ _______ __. ............................ ' .............................................. . . . . . . . . . . . . . . . . . . . . . . ' ........... - . . . . . . . . . . . . . . . ......... . . ' ................................. ' ....................................... . 
. . . . . . . . . . . . . . . . . . . . . . 

···:·······················.··········v··r·N ······························ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . . : . : : ~ : : : : : : : : : : : : :. : : : : : : : : : : : : : : : : : 
................................ . . . . . . . . . . . ' ................. ' ........................... . ........... COUNTER································ : : : : : : : : : :: : : . : . : . : .. : : : : . : : : : :.: : :: : : : : . : : : : : : : : : : :: : : :: : : 

. . . . . . . . . . . . . . .. . . . . . . . . REGI. TER ....... . ........... ......... .... ... .... . 5· ...... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
. . ... . . . . . . . . . . .. . . . . . .. ..._ __________ ....... . 

iwpl1c1t &11J > tra 

lwpl lclt trw -> """ 
iwpllelt ~llJ ) })..,. 

: : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ,__.;. _ _.;.. __ .;...;,--1 
. . . . . . . . . . . . . . . . . . . . '' ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · ... · ................ . 

::::-:·::::::~:;:-:::::·:~:~:::::.;:-::-:::~::::::: ... :::::::::\\:\\\·\:,___---11 
. . . . . ~ . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... '. 

: : : : : : : : : : : : : : : : : :·::::::::::::.::::::::::::::::::::::::::: ...... :::.::::::I 
...................... - .... : :) : : : : : : 

I. 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 UIO (4). 

4. Digitize a new signal between the output of UIO and the free terminal of 
REGISTER. 

Page 26 Ca/ay Systems, Inc. PRISMA Reference Manual 1989 



PRISMA I Schematics 

s~s: '1f1tiaa c"""act10ll8 
a1,..i .... : 11 c.....,,1aata: J.111~ I s.11_ 
c-'iaata: J.111 __ I J.11 __ .... t • ....,.: 1 

,.-id: t.us•~ ... 1aca a1e 
grMieat: !!-- f: D 

sa,..at-type: A 

. . . . . . . . . . . . . . 

:::::::::::::::::::::::::::::•:::::::VTN 
....... ~ .. 

............................. ........ -..---··········· . ' .............. . 

wiadolt loo. l'Urull 

cutar I <Jrid oa/otf 
......... ~---...... ----.. 

dalata L-1 dalna s-1 

dalat& If-I ............. 1----------.. 
·············p.------..a 

. , • . • , • . . . I 

-1•---· 

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

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

3. Move the cursor up (position 2) and <CLB>. 
4. Move the cursor to the free terminal of CLOCK and <CLB>. You have created a 

signal with three connected terminals. 
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SUPPLY SIGNALS 

,.Uodaor loo. 

cu tar g'Md oa/off 

::.:·coUNTER::··· .. ················ :: ::::: 
' : : : : : '. : . : : . : .. : : . . . .. " .. -· ·-·-· -· ·-· .... · -· ·-· -· ·-·-· -· . : : : : : : : : 99\ 

: : : : : :: : :: : : : :: :: 111-.....;;--~ 
illHl't -REG.ISTER :: .:::.: . . ...... . ,.._ 80dU7 ..... ____ ............. . 
eon deloto -.. ....,1_ 
11ealo l1•t 

difiUH Mal 

..,.. cloeo ::of1t.T~-4fl ;;;;;;:;;;: ._ _ __. ............. 
~ .... ____________ ,... 

....... ::::::.:::.::::::::::::.,_ ______ ..,. 
. . . . . . . . . ............ . ... ... ::~·? .. ci.a1ct.a s-a 

. . r----------------.1 . : : 111-,.__t•_--. _ _.._c-_u_n .. _ _. 
ftl\1 

I ,,..__. -1•--· 

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 

............................................................... ' ........... . 

will!Mw 1... ...irui. 

cutv . 91'1• •/off 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11--------1------

..................... -.... - .......................................... . 
············:::·::::::·::::::·:::::·:::·::::::·:::::::::::::::·::::::·::::::11-----+---.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . •1'1 

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

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

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

4. Move the cursor to the terminal of the other SUPPLY SYMBOL and <CLB>. Digitize 
the signal to U 10 pin 12. 

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

6. 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. 
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MOVING DOWN ONE LEVEL IN THE HIERARCHY 

scs: plac• t.,..,.aala t--· 1.611----- ( d.-,1• 
c-'·' 1----- rotat. 

sea-: ·--·· rr~i ~~ •· i)a TmT i1--'"-,...._l_•_.,._.;.-__ .,,.;_o1_t_. 
rd.--.: - '' 0 wt.._ i.11 n• 

bMlr oo. l'Urull 

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: 

I. 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~ 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 

scs: plac• • .,....1. vi4: e.us• •· 1ac11 TsaiT 
sa-: PCa_llZ_ UITW' : .. t .... pt•: • .,-1C11-: .. ·~. - oa/otf 
c.....i.i .. t•: I rotat. : •- ( ) •llaat: z f: l 
•aarclt-atri .. : ~ ,. ... u .... - ~.: h.ll Ti• 
•aarc-eii-LPS&) : t•L Z• 3• 4• (lo) S ..... : Lill: col_1_ 

·~ loa. Mlfrull 

CU ta" Cfl'1d Oft/off 

i ... bu 
I 

-11&1 ral•ti• 

•1,.al 

:&St -t 

~· 'lr91*lci -._,..,._. 

I 

D 

i 
..uty 

con d&l•t• 

* * * * 
-.. ,....1_ 

:tCY- ~ -1• 11•t 

'191UH bi-.,. loqic 

o,ell cloea 

D t&Xt 

11.M l"Ot ....... lat 

etrcl• 

I .. 
l\i 

0 0 0 0 .....,_ -i---· 

I. 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 "U I" and <CR>. 
4. A 7476 flip-flop is now attached to the cursor. Place it at position I 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 "RI" and <CR> 

9. A resistor is now attached to the cursor. Press the middle mouse button to rotate the 
resistor 90 degrees. 

I 0. Move the resistor to position I and <CLB>. 
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DIGITIZING SIGNALS 

. ...._. 

We will now create signals for the internal construction of the COUNTER. 
1. Select SIGNAL and GET, enter the SUBMENU, select GET DIGITIZE and go back 

to the WORK. MENU. 
2. <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. 
3. Start at the "K" input and digitize to the "J" input as shown. 
4. 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. 

5. Connect the "Q" output to the second input of the AND gate. 
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PRl:au. _...n ......... a1..a.-

sc:s: uPAJ,a 'coaa..:uou gr1d: u.YS•- - 1ac.ll U• 
•1.-J--: tJ GD!ICMllQI: - IJllm: 1_ A: 1.21471_ ( 1.11141 ) 
c--Uaata: I ,....,..ai ei .... uca: •·•-- •Mat: 2-- let: 8 

Mal• lat 

.,,.. cl-

CALAY 
-1a--• 

6. 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. 

7. Connect the "Q" output of the 3rd flip-flop to the second input of the AND gate. 
8. 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. 
9. Place the cursor at the upper left terminal and <CLB>. Digitize a signal to the "CL" 

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

inputs of the flip-flops. 
11. 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 

sc:s: plac• •fllll018 gricl: •• uu_ -· UICll SH 
SCI _, i;;J PCS - --- Id.- : II t .... ,.tu: I • .,-101-: 11 
cowUaat.. · I rotat. : •- ( ) ..... , 1-- t: ; 

wiadliw loe. rdrull 

c .. t... grill oa/off 

COUNTER 

""" "'1.t. .... 
10910 

,OAC 
offa•t t-

• ~ 

? 
u .. !'ft • .,poiat 

drcla 

wlU . ...._ 
~---· 

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 buttpn: 

Middle button: 

Right button: 

COPY 

Left button: 

Middle button: 

Right 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. 

If a symbol is selected, you may ROT A TE the symbol in 90 
deg. steps ccw. 

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

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

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. 

Same function as the middle button for MOVE. 

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 

DELETE 

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. 

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 

Page 36 · 

I 

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 ROT A TE field in the ST A TUS 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 ST A TUS 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 

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 

SCS NAME 
PCB NAME 
SYMBOL 
FUNCTION TYPE 

May be entered in the TEXT field on the 
STATUS MENU. 
Name of the schematic symbol. 
Name of the PCB component. 
Logical symbol type (nand). 
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. 

ROTATION 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 ROT A TI ON POINT in the lower left corner of the 
symbol frame. To re-locate the rotation point select 
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REPORT 
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ROTATION POINT on the FUNCTION MENU. The existing 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 ROT A TI ON 
POINT has moved to this new coordinate. 

Enter MAIN MENU and select MISC. Select REPORT on the new 
submenu. You may get statistic information about: 

COMPONENTS 

TECHNOLOGY 
SIGNALS 

CONNECTORS 
PCB SCS 
STATISTICS 

List of all components including shapes, used 
and free gates 
List of track technologies (PCB). 
List of signals including page, number of 
terminals, length of connection. 
not yet implemented. 
Relation between PCB and SCS. 
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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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 I. If you want to call up a new page, 
please follow the next steps: 

I. 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 R 11 to activate the PO PUP 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 ST A TUS MENU and <CLB>. 

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

CHANGE FROM ONE PAGE TO ANOTHER 

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. 

SHEET 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. 

Calay Systems, Inc. PRISMA Reference Manual 1989 Page 39 



PRISMA I Schematics 

The following section will take you through the PCB Layout side ·Of Prisma. 
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ENTERING THE PCB LAYOUT 

scs: --j- :4-
j- : mau-t ... 
(•)-U• .. (1).,...: I 

grW: l • .270_ 

tftall ~ t.-..i.,r: II 

I. Start the system and enter CIS. 

- - lU•I 
t: I 

layout 

2. Read in a file (i.e. example.adb created during work in the schematics). 
3. Select LAYOUT with the left or middle button or type in .L" 

on the ST A TUS MENU and <CR>. 

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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MAIN MENU 

I~ ·.L1l1r.--1nc~ 

rca: tuct1od 
(&) -ticau
(A) 11bc. 
(T) hcU.1097 
(I) c ...... Ula 

(O) frllpll1c satap 
00 ...... 
(F) fill&l cMlclL 
(II) .... ta Ula 

Gr1cl: •.DJS o .DJS llll: - Sill 
(C) CMll 
(T) •tat• 
(S) aci.-ua 
(:I) ... u tct: I! 

... ~----....... 
mcdificaticm: 

graphic setup 

final c:hack 

schematics 

:misc. 

mod.u 

taclmoloqy 

ch.a:cqe file 

save file 

exit 

status 

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

MODIFICATION 
GRAPHIC SETUP 
CAM 
FINAL CHECK 
SCHEMATICS 
MISC. 

MODES 
TECHNOLOGY 
CHANGE FILE 
SAVE FILE 
EXIT 
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Interactive working mode 
Sel. of screen display, layers, colors, grids,etc. 
Features for changing the form of connections. 
Layout check for shorts and opens. 
Display of schematics (jumps to the schematics) 
Submenu for more global functions (measurement, plots, relation, 
etc.) 
Def. of display modes (panning, system units,etc.) 
Setup for technology (tracks, vias, text, layers) 
Not yet implemented, please use EXIT and restart. 
Updating the file. 
Leaving the program with or without updating. 
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MODES 

Gr14: e.eas e.eas 11.1: iaca 4J• 
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t~ : 4.Za&lt ll-=i9tll: I·•- aat-t. wt4tll: _ 
.,..... : aato - clome : I 

cl1f1t.: aato - reeti .. : I : 1 ( .. l/Y Cllll7; 1•1/Y+1:1: Z•- .--tr.) 

.... : an: : I 

ataMarol-fl'dic-..i. (P,11'): 11' ••to-,....U-.-a:laa: - ... tw.11'1H: I puat.,...,... c,1...i.> a 1: 1&11 cc .. usa -Hu> 1a t: 1211 <••tt• -2711) 
prat-o-981M: 911_ pUml8 Ila ......... t• 12.t __ 1111111 

Select MODES from the MAIN MENU and <CLB>. 

I 

modification 

graphic setup 

final check 

sch..,. tics 

misc. 

modes "' 

tachnaloqy 

c:.ha:nqe file 

save file 

exit 

status 

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 
Text:Default height 
Automat. width 

Basic units: 

Panning: 

Calay Systems, Inc. 

Swap area of the cursor when sel. an element 
defines a standard text height for user defined text. 
assigns the length of a text field according to the number of 
characters. 
Place the cursor at SYSTEM UNITS and type in: 

I = Inch . or M = Metric or C = l /20 Inch 

Same function as in MODES of SCHEMATICS. 

P = Panning W =window 

PRISMA Reference Manual 1989 Page 43 



PRIS MA I PCB LAYOUT 

GRAPHIC SETUP 
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001... - ool_. off 
... 1 ... _e1_ 

la,..-• l•'f&I' o1f 

"8111&7 .... '"'·--.,. e- ea/off 

eolo111'11 daf. col_.. 

---· aai•--· 

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 LA YER displays the selected layer. 

WINDOW displays the size of the displayed working window. The definition may be 
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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GRAPHIC SETUP (continued) 
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I. 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 def in es 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 LA YER 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 be 
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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TECHNOLOGY PLACEMENT AND ROUTING 

Hr'.:-..'"MA·.L•lr.r.;--•~ 
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*ilia 

Select TECHNOLOGY and PLACEMENT & ROUTING from the MAIN MENU 

Grid Base 
Routing Base 
Routing Grid 

Placement Grid 
Via Grid 
Clearance 

Buried Via 
Shifted Rout. 
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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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SIZES 

..... t 81•• x: !.299U_ r: S.9319'_ 

....-- x: 1.1_ p: 1.1 ___ / ic: 7.21921_ r: 4.H_ 

.... t.-..... "' 1.1 ___ r: 1.•--- / "' 7.2"U_ r• •·"--
proot.-wtfi• x: 1.1_ 1.1 __ _ 

clifit - ... ,., II 

Sheet Size 

Boardname 
PC - Board 

Rout. Area. 
Prod. Origin 

Digit. Board 

clrtlla 

Total working area including PCB area, measurements and all other 
elements of the file. 
Input field for user text. 
Size of a rectangle PC - board area. The PC-BOARD must be smaller or 
equal to the sheet size. 
Max. routing area for LDROUT , smaller or equal to the PC BOARD. 
Definition of a point within the SHEET SIZE. All coordinates of CIS 
are based on this point. 
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. 
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LAYER PLAN 

Pea: ca..,. la7v plu 

tct: .T ..Utf ... : •- (C) cflecll, · (W) Wl'tt•: _ 

I llaf - I I lla'F - -
Z- COii COllP_ I 17. SIP SGl'S •-
1_ SOL SOLD- I 11_ SIP SllUS 1-

L I 19_ ID IDlST ·
~= --- I 2t_ US IDIST 1-

·- _ --- I 21_ 1111. ouu_ 
•- - I Z2- DOC llllCD s_ 
•- - I u_ DOC DllC:V &_ 
•- - I 24- DOC DllC:V 7_ 

Gr~c1.: e.ou e.vas Id: i .. i. 77• 

tata 

...... _. 

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

KEY NAME MEANING 

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

The Key Words are fixed, the Names are user definable. Any chan$e must be updated 
(use "W" for WRITE, "C" for CHECK is not running). 
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TRACK TECHNOLOGY 

Gr~d.: •. oas / •· uas 
(C) .... ,, (W) Wl'tt•: -

1 
l!.11143_ ···- ••• 1143_ ···- ···- ... 1_ 

z 1.11115_ e.1_ e.11111_ e.1_ 1.1_ .. 1_ •tau 

3 
1,13157_ ···-

...... 17_ 1.1 __ I •• _ .. 1_ 

4 1.11112_ 1.1_ .... 112_ •.• _ ···- .. z_ 

attr:t.INltu: .._._ft .. ...._talll• .... u .. ....., .. u 

Track width 
Overall 
Core 

Resist 
Add. clear. 
Via 

I tracks 'Iii. 

(see also LDROUT Manual for the Routing Technology) 
Total width of the track incl. the rectangular core 

•ia-

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.) 
Size for solder resist. 
Additional clearance for that TRACK TYPE only. 
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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VIA TECHNOLOGY 

tct: ., 
..UtJ' -.: ·-

,.,.~,: e.oas t.t2$ llS: iacll 987 

(C) cll8ck, (W) wrtta: _ 

1 ~.tHl7_ t.1 __ .... .,,_ ···- ···-- ..ID- 1-

z 
•.• 1112_ ···- 1.16613_ ···- ···-- ..ID- 1-

3 ···-- ···-- ···--···- ···- ·-
4 ···-···-- ···-···-- ···- ·-
attri•t•: s ... 1Utt9' l•rvetula ~1.,_. all ata• i• iacll 

•i&• 

i..,......,._ 

drills 

tata 

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 vi as 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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MODIFICATIONS 

PRIS MA I PCB LAYOUT 

ior1.a: •. Ut I. Q5t 11.1: 1aca 59t 
la,... : COMP __ 
Ntat. : t_ ( ) 

9,..plllo pu oa/oU 

wi..._ I t&J.1 '"-

eut.,. , qrtcl oa/off 

tr-- -P 

.......... 

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 SCHEMA TICS. The differences are: 

COPPER AREAS 
MULTI SELECT 

MULTI ACTION 

Calay Systems, Inc. 

To build COPPER AREAS on the board.explained later. 
A global select command for COMPONENTS, SIGNALS and 
TRACKS. After the selection, it defaults to: 
The now following function (i.e.MOVE, DELETE or MOD. PARAM.) 
is active for the whole sel. elements. 
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COMPONENT PLACEMENT MANUAL PLACEMENT 

«r1<1: G.@5t e.ose 1!:11: iac• sn : 
l•TU" : c;OMP_ - <M/ott 
retat. : •~ C ) 

wi1Mla9 loo. 

cu 

........................ 
clip UH list 

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: 

I. 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). 

3. The signals connected to this shape are shown as blue AIRLINES. They will follow 
any movement of the cursor. 

4. Move the cursor to the place shown on the diagram and <CLB>. 
5. The component will be placed with its name, outline and pins at the cursor pos1t10n. 

AIRLINES will be displayed only for signals inside the PC-BOARD. 
6. Use this function to place all components on the board. 
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PRISMA I PCB LAYOUT 

MANUAL PLACEMENT (continued) 

FUNCTIONS OF THE CURSOR 

Left button Pick up the component (1st 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 

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. 

I. 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. 

RENAME Type in the new component name at the text field COMPONENT in the 
ST A TUS 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". 

DELETE 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. 

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

2. Select EXCH. SHAPE on the WORK MENU. 
3. <CLB> inside the component outline of that component you 

want to change the shape. 
4. This component now will change its shape into the new 

shape, which was selected in step I. 
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PRISMA I PCB LAYOUT 

Manual Placement (continued) 

CONTINUE 

ROTATE 

Allows to continue the work of the following functions: 

COPY 
MOVE 

RENAME 
DELETE 

1. Select COMPONENT and ~ET. 
2. <CLB> on the component you want to use. 
3. Select CONTINUE on the FUNCTION MENU 
4. Select one of the above functions. 

Select CONTINUE again or GET to stop this function. 

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 ST A TUS MENU. The units are in I/ I 0 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 

REORG. AIRLINES 

REORG. ON/OFF 

CONNECTED MCD 

Deletes a component without an additional <CR>. 

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

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. 

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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SEMI AUTOMATIC PLACEMENT 
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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 
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I. 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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Semi Automatic Placement (continued) 

MA TRIX 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: 

I. 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 ST ATVS 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. 

I. 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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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 

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(eI::;B)~ the nexton~comes up. 

SHOW GATES 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!! 
SW APCLASS definitions are: 

0 = 
I or higher = 

no swap possible 
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. 
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This function works within PLACE GROUPS. 

1. Enter PLACE GROUPS and select 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>. 

Calay Systems, Inc. PRISMA Reference Manual 1989 



PRISMA I PCB LAYOUT 

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 
MODE 1 

MODE 2 

Lines up the PLACEMENT coordinates. 
Lines up the LEFT component outline for adjustment 
on the Y-AXIS. 
Lines up the LOWER component outline for 
adjustment on the X-AXIS. 
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: 

I. 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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CREA TING 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. 

I. Select COMPONENT and CREA TE. 
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 "ICl ". 
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 appear_s on the screen. The FUNCTION men_u has changed to TERMI
NAL, CREATE and CONTINUE. 

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

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

6. Move the cursor to GRID ON/OFF and <CLB>. 
7. Create 6 other pins in the X-axis with a distance of 0.1". 
8. 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". 
9. 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. 

CREA TING 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". 

I. 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. 

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

3. Select MODIFY GRAPHIC and type in "2" at TRK-TYPE. 
4. Place the cursor l grid above the cross and <CLB>. 
5. 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. 

6. 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. 

7. Select the terminal again and change the function to COPY and CONTINUE. 
8. 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 
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1. Enter the SCHEMATICS part of CIS from the MAIN MENU or press "F2" and select 
the MODIFICATION. 

2. Select RELATION on the FUNCTION MENU. 
3. Type in "ICI" at PCB NAME of the STATUS MENU and <CR>. 
4. The cursor displays the physical shape of ICI. Move the cursor close to the DAC and 

<CLB>. Display a window of these elements. 
5. 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. 

There are some other functions to be selected from the POPUP MENU. 
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GUIDED PLACEMENT 
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I. Jump back to the WORK MENU of the PCB LAYOUT (use key "F2") 
2. Select PLACE GROUPS and MULTI SELECT. 
3. 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. 
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SUBMENU FOR TRACKS 
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COMP,30U 

Automatic snap to the closest grid point. 
Only horizontal and vertical tracks valid. 
45 deg. and horiz. or vertical tracks valid 
Any angle valid for digitizing. 
Free dig. of signals incl. "T"-connections. 

.111toroute 

ti.a 

Mleet - -
prefer airllnttS 

Adds non-connected pins to a signal when touched during the 
digitizing. 
Rerouting of tracks when moving a via. 
Digitizing of fixed tracks. These tracks will not be moved by 
LDROUT. 
Changes the starting point of the track. 
Highlights the selected signal during dig. 
The selection of signals instead of areas. 
Airlines are pref erred when selecting signals. 
Check for shorts and opens of the sel. signal. 

Calay Systems, Inc. PRISMA Reference Manual 1989 



PRISMA I PCB LAYOUT 

DIGITIZING TRACKS 

rca: ~if1t1•• traclla 
tct: D at?&!: !ii111 __ 

cMl"d.: l'.3e __ / 1.7e __ 
1.,....: 1 __ _ 

, .....• !lll 

[LJi] i 

(Or11i: a.wu I a.au 
rs-: " t-t.,.,.: 4_ 
1 .. 1. ut: • ""'tflNI: _ 
~.nu 

cmJ llC1l 
Ii IC3 •I :••.: liC~l m:eu ~ ...... ,;:sz::i lrczl 

,......,,. I -

'" -·· i~ -.._ a!•t. 

con ~ -··-· -....... 

.... _. maia--· 

I. Enter the WORK MENU and select TRACKS. Change to the SUBMENU and select 
AUTO SNAP, 45 DEG. VALID, and AUTOROUTE. 

2. Return to the WORK MENU. 
3. 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 one of the other GND 
terminals and <CLB>. Change the values for T-TYPE and FIXED in the STATUS 
MENU to the values above. 

Calay Systems, Inc. PRISMA Reference Manual 1989 Page 65 



PRISMA I PCB LAYOUT 

Digitize Tracks (continued) 

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

Tracks in RED are digitized on the SOLDER SIDE (LA YER 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 "I" (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 

Middle button 

Right button 

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

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. 

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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1. Place the cursor inside the LDROUT icon and <CLB>. 
2. A new window appears on the screen. Move the cursor inside this new window. 
3. Type in the file name (i.e example) without extension and <CR>. 
4. Type in the extension (i.e.adb) and <CR>. 
5. Next you are asked to enter the parameters for LDPRE. Type in the following 

option: 
-n <CR> 

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

-f-1-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.rat. 
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 
LDROUT 
LDOPT 

Layering, netlist sorting and checks for routing technology. 
Main router to place tracks and vias according to the netlist 
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.rat and SCSCOM converts to example.adb. 

To run the conversion back continue with: 

1. Select fhe Tcon LfiROUt to Cls next to -the LDR<>trr 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 

I. 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 ST A TUS 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. 

5. 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. Select TRACK and VIA on the FUNCTION MENU. 
2. Move the cursor in the middle of a via and <CLB>. 
3. 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~nack. 

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. 

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

2. 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 

I. Select TRACK and VIA on the FUNCTION MENU. 
2. 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. 

I. 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 GRAPH.IC 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 ST A TVS 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-; seleclSTOP: The new layouf oC--theCOPPYRAREAmay·l:5e-tipdatedarid 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. 

The outline of the RESTRICTED AREA may now be modified like a copper area after 
selecting MOD. GRAPHIC. 

Restrictions for TRACKS, VIAS and/or COMPONENTS will be setup after selecting 
MOD. P ARAM. The restriction is valid inside or outside the defined area. 
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CAM FEATURES CENTER 
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CENTER - Centers connections to pads, vias and SMD pins. 

The "Center" function along with all other functions in the CAM application are 
designed to be used just prior to OUTPUT. The off grid segments and vectors generated 
during these proceedings make subsequent editing very difficult. 

The center function allows the user to either globally or selectively center off-center 
routed elements. This is of great importance in manufacturing and should save you many 
hours in cleanup editing. 
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To use the center function,· we must first select CAM from the main niertu. Then activate 
the "pop-up" menu. and select CENTER. A new menu is displayed and the following 
parameters should be set: 

1. SIGNALS: 

2. EXCEPT: 

3. LAYERS: 

4. LENGTH: 

5. 45 • Allowed: 

Specifies which signal or signals will be evaluated. (* is used 
as a wildcard). 

Used when a wildcard has been specified in the signals menu. 
Signals entered here will be ignored. 

Specifies which layers are to be evaluated. 

Specifies the length of the segment to be centered. 

If this field is marked, any segments that are no longer than 
the length specified will be shifted using a 45 • angle where 
possible. 

After all data is entered, a <CR> will update all specified elements. 
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CAM FEATURES 45 ° CONNECTIONS 
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45 DEGREE - Converts track which enter pads or vias at 0 or 90 degrees to 45 degrees. 

This function allows the user to globally or selectively change tracks that enter or exit 
pads or vias at 0 or 90 degrees to 45, provided certain requirements are met. 

To use the 45 • function, we must first select CAM from the main menu. Then activate 
the "pop-up" menu and select 45 Degree. A new menu is displayed and the following 
parameters should be set. ' 

I. SIGNAL: 

Calay Systems, Inc. 

Specifies which signal or signals will be evaluated (* is used 
as a wildcard) 
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2. EXCEPT: 

3. LAYERS: 

4. LENGTH: 

5. V-TYPE: 

6. "ALL LA YER": 
VIAS ONLY 

l]sed when a. wildcard has been used in the signals menu. 
Signal names entered will be ignored. 

Specifies which layers are to. be evaluated. 

Specifies the search range from the center of the pad or via. 
The search range must encompass the entire segment you 
wish to modify or it will not be changed. 

Specifies which via type will be evaluated (no wildcards). 

If this field is marked, all via types that 
have the letter D in the technology menu will be evaluated. 

After all data is entered, a <CR> will update all specified elements. 
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CAM FEATURES TEARDROPS 
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TEARDROPS 

REMOVE TEARDROPS 

Creates teardrops for specified pads and vias. 

Removes teardrops from specified pads and vi as. 

The teardrop command allows the user to globally or selectively "teardrop" both pads and 
vias. NOTE: that SMD's are not supported. 
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To use the teardrop function, we must first select ~ from the main menu. Then 
activate the "pop".'up" menu and select TEARDROP. A new menu is displayed and the 
following parameters should be set: 

I. SIGNAL: 

2. EXCEPT: 

3. LAYERS: 

4. VIA TYPE: 

Specifies which signal or signals will be evaluated (* is us~d as 
a wildcard for all). · 

Used when a wildcard has been specified in the signal menu. 
Signals entered here will be ignored. 

Specifies which layers are to be affected. 

Specifies which via type is to be evaluated (no wildcards). 

5. TRACK TYPE: Specifies which track type is to be used for 
teardrop graphics. 

6. H: 

7. W: 

8 0: 

Specifies from the center of the pad or via how far the 
teardrop graphics will draw. 

Refers to the width desired for the via type. Normally, this is 
- th-e width of the via - the track-diameter used to draw the 

graphics. 

After all data is entered, a <CR> will update all specified elements. 

NOTE: To remove teardrops, activate the pop-up menu and enter the "Remove 
Teardrops" command. It will require that all fields are set except for the H:, W:, 
and 0: fields. 
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CAM FEATURES SUBLANDS 
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save fil• 

exit 

status 

Adds additional copper to specified pads or vias at the point where the 
track enters the pad or via. 

The Sublands function allows the user to either globally or selectively add additional 
copper at the point of intersection between tracks and pad or tracks and vias. 

To use the Subland application, we must first select CAM from the main menu. Then 
activate the "pop-up" menu and select SUBLANDS. A new menu is displayed and the 
following parameters should be set: 

I. SIGNALS: 

2. EXCEPT: 

3. LAYERS: 

Calay Systems, Inc. 

Specifies which signal or signals will be evaluated (* is used 
as wildcard). 

Used when a wild card was used in the signals field. Signal 
names entered here will be ignored. 

Specifies which layers are to be evaluated. 
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4. VIA TYPE: 

5. TRACK TYPE: 

6. L (LENGTH): 

7. 0 (OFFSET): 

Specifies which via type is to be evaluated (no wildcards). 

Specifies which track code is to be used for the added 
graphics. 

Specifies the length of the track to be added. 

Specifies the offset desired in reference to the point of 
intersection. 

After all data is entered, a <CR> will update all specified elements. 

NOTE: Sublands are removed with the Remove Teardrops function. 

SEE : "Teardrops" earlier in this section. 
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CAM FEATURES NECKING 

NECKING - Used to correct technology errors by automatically shifting tracks or by 
necking down to a specified track code in the areas in error. 

The necking function allows the user to correct Design Rule Errors in two ways. The 
first will, if possible, shift only the portion of the track that is in error; the second will 
allow the specification of a smaller track to be "spliced" into the area in error, thus 
creating a neck down to correct the Design Rule Error. 
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To use the necking function, we must first select ~from the main menu. Then 
activate the "pop-up" menu and select NECKING. A new menu is displayed and the 
following parameters should be set: 

I. SIGNAL: 

2. EXCEPT: 

3. LAYERS: 

4. TRK-TYPE: 

5. SHIFT: 

Specifies which signal or signals will be evaluated (* is used as 
a wildcard). 

Used when a wildcard has been specified in the signals menu. 
Signal names entered here will be ignored. 

Specifies which layers are to be evaluated. 

Specifies which track type is to be evaluated. 

Specifies the track code you wish to use for the areas in error. If 
you wish to shift the areas in error, this will be the same as trk
type. 

If this field is marked, your tracks will be shifted, if possible to 
avoid the Design Rule Error. 

After all data is entered, a <CR> will update all specified elements. 
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CAM FEATURES VIA DISTANCE 

VIA DISTANCE - Allows the user to increase his clearance around routed vias by up 
to .012 . Note: This feature only works with specific technologies. 

The via distance function allows the user to either globally or selectively create greater 
clearance for routed vias. This function will only affect tracks which are within one 
grid point of the specified via type. So realistically, this function will only be useful 
when routing fineline micro-via boards (.015 - .020). 
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To use the via distance function, we must first select CAM from the main menu. Then 
activate the "pop-up" menu and select VIA DIST. A new menu is displayed and the 
following parameters should be set. 

1. SIGNALS: 

2. EXCEPT: 

3. LAYERS: 

4. DISPLACE: 

5. V.TYPE: 

6. "ALL LAYERS": 

Specifies which signal or signals will be evaluated (* is used as 
a wildcard). 

Used when a wildcard has been specified in the signals menu. 
Signals entered here will be ignored. 

Specifies which layers are to be evaluated. 

Specifies the distance to move track from via. (NOTE: The max. 
distance allowed is the routing grid -2). 

Specifies which via type is to be evaluated. 

VIAS ONLY Specifies that only those vias with the attribute "D" in the 
technology list will be evaluated. No buried vias. 

After all data is entered, a <CR> will update all specified elements. 
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CIS 

REFERENCE MANUAL 

The CIS Reference Manual is broken into two seperate sections: 

Section one deals with the Schematic 

Section two deals with the Layout 
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SCHEMATICS/Handling Instructions 

INTRODUCTION 

The handling of the CAD system "CALA Y PRISMA" is menu-driven and independent 
, from a program language. 

To guarantee a more flexible handling. there is no hierarchy in the menus. 

In this manual. the menus wiUtherefore be described in the sequence of their 
appearance. 

"CALA Y PRISMA" offers different handling possibilities: 

MENU-DRIVEN HANDLING 

In most cases, the functions are selected in the menu window on the right side of the 
screen. 

The selection of a function or a work menu is made by positioning the cursor arrow 
on the respective field on. tne screen and pressing the left mouse button ("mouse
click"). This input possibility will especially be described here. The three mouse 
buttons will be called <LMB> (left mouse button), <MMD> (middle mouse button) and 
<RMB> (right mouse button) in the following. ' 

"STATUS .WINDOW" 

The mouse menus are not the only handling possibility of the system. The entries can 
also. be made alphanumerical and with the help of the arrow keys in the "Status 
window" (in the upper left corner of the screen). 

Some functions of the system are only available in the status windows, e.g. if you 
want to enter numerical standard values. In these cases, the handling and the 
function of the respective menu in the status window is described. 

POPUP MENUS 

In the menu window, all functions are available any time. 

An advanced user however might prefer the much faster function selection with the 
popup menus. They are called by pressing the right mouse button (<RMB>) after the 
popup mode has been switched on with the function key <Rl l>. 

At the current cursor position, a small "popup" window appears. It disappears when 
releasing the right mouse button. By moving the mouse, you can activate the 
function of your choice. The activated function is highlighted in red. 

By releasing <RMB>, the window disappears and the selected function is executed. 
Popup menus will only be described in the manual if they offer functions that are 
not available in the standard menu window. 
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TERM DEFINITIONS: 

The following terms whose meaning is explained here will be used in the PRISMA 
programs: 

1. COMPONENT 

Stands for the element existing on the PC board (not relevant to COLUMBINE). 

2. PCB NAME 

The placement name of a component on the PC board (e.g. ICI - not relevant to 
COLUMBINE). 

3. SHAPE 

The physical expression of a component that consists of the following elements: 

a. Shape body 

Consists of the shape terminals and the shape extension (area that the shape 
needs on the PC board). The following information belongs to a shape terminal: 

terminal position (ref erring to the lower left corner of the shape); 

graphical display of the terminal on the respective signal layers in the 
layout. 

Note: 

The terminal graphics is determined by assigning a via type and/or a track 
type (with segment length) to the terminal in CIS; in addition, it may 
contain graphical elements (lines and texts) that will be digitized to the 
terminal by the user in CIS with the function "Modify graphic". 

b. Shape graphics 1 

Consists of the graphical display of the shape frame, the assigned text and the 
additional graphical elements (lines and texts - no terminals). 

Note: 

At present, the graphical display of the frame is automatically created during 
the generation of shapes in CIS - it corresponds to the extension of the shape. 

With the function "Modify graphic", the shape graphics that consists only of the 
frame· can be supplied or changed. 

c. Shape graphics 2 

This is an alternative graphical display that may be used instead of graphics 
(e.g. DIPI4F graphics as alternative to the DIP14 graphics). 
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4. SYMBOL 

Stands for the logical side of a component and represents an electrical function 
element (e.g. 7400 or NANO). A symbol is defined with the following elements: 

a. Symbol body 

Consists of the symbol terminals and the symbol extension (area that the 
symbol needs in the schematics). 

Note:· 

When inserting standard symbols (e.g. the symbol 7400) from the library, the 
extension of the symbol is not visible in CIS! 

b. Symbol graphics 1 

Consists of the graphical display of the symbol (lines and text - no terminals) 
generated in CIS. 

Note: 

When generating symbols in CIS, the extension of the syoibolis automatically 
displayed as 'frame' (marking of the extension). With the function "Modify 
graphic", the symbol graphics, consisting only of the 'frame' at first, can be 
supplied or changed. 

c. Symbol graphics 2 

Specifies the 'inverse' graphics to graphics I. 

S. SCS NAME 

This is the placement name of a symbol in the schematics (not relevant to 
COLUMBINE). 

6. FUNCTION TYPE 

Specifies a function specific standard component (e.g. the 4 NANO component 
74LSOO) that may exist in one or several 'variants'. According to the number of 
variants, a function type contains one or several relations between shape(s) (e.g. 4 
NANO symbols 7400) and their terminals as well as the assignment of a stock ID 
to each relation. If several relations exist for one function type, the definite 
selection of a 'variant' (represented by a concrete component) can only be 
achieved with the stock ID. 

7. STOCK ID 

Page 4 

Definite identification criterion for a function type 'variant', i.e. for a concrete 
component (see item 6). With the stock ID, the assignment of device parameters 
for insertion machines and testers is effected. 
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FUNCTION KEYS 

In CALA Y PRISMA, the function keys (Fl-F9, LI-LIO, Rl-RIS) have the following 
meaning: 

F 1 = modify graphics 
F2 = switch SCS <--> PCB 
F3 = modify parameters 
F4 = free 
FS = layer pair in front/behind (only PCB) 
F6 = mixed color change vias (only PCB) 
F7 =SHELL-ESCAPE 
FS = Graphics in front/behind 
F9 = Subwindow in front/behind (only PCB) 

LI = occupied by SUN 
L2 = SUBMENU on/off 
L3 = get symbol/component 
L4 = get signal 
LS = digitize 
L6 = delete 
L 7 = shift 
LS = insert 
L9 = get 
LIO = copy 

RI = status window REPRINT 
R2 = HELP key (not implemented) 
R3 = TTY-HOME 
R4 = PRINT status window 
RS = TTY window in front/behind 
R6 = MENU window in front/behind 
R 7 = fix menu field 
RS = menu-IO-field (arrow up) 
R9 =panning 
RIO = menu-IO-field (arrow left) 
RI I = POPUP on/off 
RI2 = menu-IO-field (arrow right) 
Rl3 = list 
RI4 = menu-IO-field (arrow down) 
RI S = center 
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1. MODIFICATION 
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The menu "Modification" which supports the graphics is the largest menu in the 
system. Standard values like line width, grid size and colors, can be determined in 
the menus "Graphic setup", "Technology" and "Modes". 

The functions do not have a hierarchy so that the user can select all executable 
functions at any time. These functions can be combined in five units: 

Page 6 

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

(2)0bjects (switch symbols, connection points, signals) 

(3)Actions that can be executed with these objects (edit) 

(4)Graphic elements 

(5)Functions that allow the menu selection or the connection of the subordinary 
items (e.g. a repeat function) 
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The menu "Graphic setup" offers the following functions: 

WORK MENU 

You return to the superior menu "Modification". 

MAIN MENU 

You return to the main menu. 

WINDOW 

Here, you can define a new window. 

Procedure: 

__. ........ I•&--• 
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cut.,. i vi• oa/off 

•• , • .,.. •• T .. ._ .. ,..., ..... t. I ,1 .... .,. •• 
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I I ' 
.... st.rt. I u. et., 

col•• I eoior on 

COlW' Cl .... i 

Mt color ltd. color 

Move the cursor to the place where you want to define the lower left corner of 
the window. With the left mouse button (called <LMB> in this description), you 
fix this corner. You can then open the window with the mouse until it has the 
desired size. The fin al size of the window is determined by pressing <LMB>. With 
<RMB>, this procedure can be interrupted. If you press <MMB> in the middle of 
the screen, the current window will be zoomed. At the edges of the graphic 
screen, <MMB> may be used as shifting function, i.e. the current window moves in 
the direction of the crosshair. 
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FULL VIEW 

Deletes the current window and shows the total work sheet again. 

WINDOW LOC. 

For very large windows, there is a useful orientation help: 

By selecting "Window loc.", the current window is represented by a symbol in 
relation to the total size of the work sheet. Here, you may choose a new window 
directly: move the crosshair to the place where the lower left edge of the window is 
to be defined. Fix this edge with <LMB>. You can then open the window with the 
mouse until it has the desired size. The final size of the window is determined by 
pressing <LMB>. 

REFRESH 

With this function, the screen is cleared and you get a new artwork. It contains the 
current data. 

CENTER 

Sometimes, it is necessary to keep the current scale but to represent a slightly 
different window. 

When selecting this function, the crosshair position becomes the new center of the 
picture. Note that it is not possible to move the window over the left edge of the 
sheet (the lower left corner is the coordinate origin). If you enter a name in the 
status window in "SCS name", the system tries to move the respective element to the 
center. 

GRID ON/OFF 

With this function, the grid may be switched on/off. The kind of presentation of the 
grid can be defined in "Color" in the status window. 

If the grid is not needed for the placement, it should be switched off since it has to 
be drawn anew for each picture; this delays the artwork. 

RESTORE 

Works like "Refresh" - but the contents of the picture is not calculated anew, it will 
be newly written by means of the graphic memory (this is faster). 

ZOOM 

As known from the photo optics, you can determine a part of the picture here that 
shall be zoomed. With the crosshair, you define the section to be enlarged (with 
<LMB>) or reduced (with <MMB>) by a constant factor. With <RMB>, you can 
interrupt the procedure. 
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GRIDS 

According to the user's requirements, different grids are available. The resolution 
can be changed for the display, the digitizing or the routing. The user can choose 
between 9 standard settings and one optional setting. The standard settings must 
have been defined manually in the status window before. The crosshair is moved 
with the arrow keys or the tab key. Please do not forget to store your entries with 
<RETURN>! 

In the menu, you can select the desired grid with the mouse or with a respective 
entry in the status window. 

Ex.: Setting the "Disp-grid": 

(l)Click "Disp-grid" with <LMB>. 
(2)Click the desired standard setting, e.g. "4" in the menu window with <LMB>. 

In the status window, the current values appear for the different grids (digitizing, 
auxiliary, and routing grid). The measurements (either inches or mm) to be assigned 
to the numbers can be defined in the menu "Modes". 

The current measurement system is shown in the field "ms". (When changing the 
units, the system automatically changes the entry). 

The presentation of the grid - lines or points - can only be defined in the function 
"Color" at present. 
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DIG I-GRID 

This is the resolution used for the digitizing. The crosshair is moved according to 
this resolution. 

DISP-GRID 

Specifies the resolution of the auxiliary grid that can be activated with "Grid 
on/off". 

This value cannot be smaller than the value of the "Digi-grid" (must be a multiple of 
it). 

PLACE-GRID 

This is only available in the model "Layout". 

ROUTE-GRID 

This grid may be chosen freely, In connection with the option "Route mode" (ref. to 
the menu "Modification"), the resolution with which signals are routed in the SCS
model is defined with the route grid. 

NUMBER START 

This function is not yet available. 
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NUMBER STOP 

This function is not yet available. 

COLOR ON 

This function is activated from the status window. According to the kind of display, 
colors that have been faded out can be faded in again one by one. Therefore, you 
click the respective code number in the menu window (0 = all colors). 

COLOR OFF 

This function is also activated in the status window. For better display, it may be 
useful to fade out some colors. 

COLOR CLEAR 

By clicking the respective code number, all objects of this color will be deleted from 
the screen. When selecting "Refresh", these objects appear again. 

SET COLOR 

Seven colors are available for the creation of the schematics. With this function, the 
colors are assigned to the objects (symbols, terminals, crosshair, etc). The assignment 
of color codes (number between 1 and 7) to the objects is made with a respective 
entry in the status window. 

There are two different kinds of display for the auxiliary grid (display grid): as a 
net with solid lines (grid type L) or as marking of the nodes (grid type P). 

sc;s, color cl...,. v1<1.; i.•7•. -- - (412J ---· I _,,....."'. 
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• I I 
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STD.COLOR 

With this function, the objects will be displayed in the standard color again (symbols 
red, text and grid white, terminals green, auxiliary lines violet, crossha.ir blue, frame 
light-blue). 

SCALE 

For a placement true to the scale, a yard.,.stick is sometimes necessary. Therefore, you 
can use this function. You d~termine the starting point of the scale with the 
crosshair. 

The origin of the scale lies exactly in the crosshair. The scale becomes visible with 
<LMB>. The display unit is shown in the status window. 

Status window: 

The length and the axial division of the scale can be defined here. 

OPTIC 

This function allows the use of graphic figures as optical support: 

point (P), cross (X), square (Q), circle (K), rhomb (R). 

The assignment of an object to a graphic figure is made with a respective entry in 
the status window. By pressing <RETURN>, the selected figures are displayed. 

In "Text-selection", you can choose the text types to be shown on the screen. After 
selecting "Refresh", the changes are executed. 

For comfort reasons, the "Work menu" and the "Main menu" (ref. to page 2) are 
off erect again. 
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PAN ON/OFF 

Here, the pan (or scrolling) function can be switched on or off. But first you have to 
set "window" or "pan mode" in the menu "Modes". 

The functions "Window", "Full view", "Window loc.", "Refresh", "Center", and "Grid 
on/off" are all needed for a better display. They are also available in the submenu 
"Modification graphic". 

WINDOW 

Here, you can define a new window. 

Procedure: 

Move the cursor to the place where you want to define the lower left corner of the 
window. With <LMB>, you fix this corner. You can then open the window with the 
mouse until it has the desired size. The final size of the window is determined by 
pressing <LMB>. With <RMB>, this procedure can be interrupted. If you press 
<MMB> in the middle of the screen, the current window will be zoomed. At the 
edges of the graphic screen, <MMB> may be used as shifting function, i.e. the 
current window moves in the direction of the crosshair. 

FULL VIEW 

Deletes the current window and shows the total work sheet again. 

WINDOW LOC. 

For very large windows (function "WINDOW"), there is a useful orientation help: 

By selecting "Window loc.", the current window is represented by a symbol in 
relation to the total size of the work sheet. Here, you may choose a new window 
directly: move the crosshair to the place where the lower left edge of the window is 
to be defined. Fix this edge with <LMB>. You can then open the window with the 
mouse until it has the desired size. The final size of the window is determined by 
pressing <LMB>. 

REFRESH 

With this function, the screen is cleared and you get a new artwork. It contains the 
current data (see also "Restore"). 

CENTER 

Sometimes, it is necessary to keep the current scale but to represent a slightly 
different window. 

When selecting this function, th-e crosshair position becomes the new center of the 
picture. Note that it is not possible to move the window over the left edge of the 
sheet (the lower left corner is the coordinate origin). If you enter a name in the 
status window in "SCS name", the system tries to move the respective element to the 
center. 
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SCHEMATICS/Modification 

GRID ON/OFF 

With this function, the grid may be switched on/off. The kind of presentation of the 
grid can be defined in "Color" in the status window. 

If the grid is not needed for the placement, it should be switched off since it has to 
be drawn anew for each picture; this delays the artwork. 
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A symbol can be connected with several single operations that will be described here: 

GET SYMBOL 

This function always precedes each operation because all operations are executed for 
single elements (exception: global changes). 
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"Get" means activating an already existing symbol for further processing. The 
activation is achieved by clicking the symbol with <LMB>. Available free gates can 
be taken up with "Insert". 

If you press <MMB> first, a list of all available free gates of the schematics that 
have not yet been used appears. The specifications in the list have the following 
meaning: 

Example: &320 = {-> C 19 
SCS name PCB name 

[.]} 
already connected on PCB side 

· Example: &164 = {7474 -> U14} 
SCS name function type PCB name 

By clicking a name with <LMB>, the respective free gate of an already existing 
symbol will be inserted in the schematics. 

The free gates exist on the internal page 0. For further information ref. to "Insert 
symbol". 
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With "list", you get a listing of all symbols existing in the schematics. By clicking a 
name, the respective symbol will be taken up. 

The activated object is highlighted (by standard, it will be displayed in· blue). 

After "Get", the cursor automatically jumps to "Move symbol". With <MMB>, you can 
rotate the symbol in 90 • steps relative to its starting position. 

STATUS WINDOW: 

SCS name: You can also select a symbol with its SCS name. The respective PCB 
name appears behind it if the symbol has been related. 

Coordinate: You can get a symbol by specifying a coordinate within the desired 
symbol. 

CREA TE SYMBOL 

With this function, new symbols that do not yet exist in the library can be taken 
into the system. · 

These new symbols are only placeholders at first, represented by a rectangle. 

With <LMB>, this contour can be opened from the lower left corner to the upper 
right side. A name is assigned to each created symbol. 
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Newly created symbols must be specified in detail in the status window. The symbol 
name is proposed by the system, but may be changed by the user. 

INSERT SYMBOL 

Allows the access to the library. With "list", the existing symbols will be shown in a 
window. 

The symbol is selected by clicking the respective name with <LMB>. It will be 
entered in the status window and is attached to the crosshair. The access is also 
possible by entering the respective name in "Search-string" in the status window. 
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ST A TUS WINDOW 

Allows the access to the library. The selection is made by clicking the respective 
name in the list or by entering the name in "Search-string". 

Search-sequenz: 
L (logical): Demanding a logical function (e.g. NANO) 
P (physical): Function type specific selection (e.g. 74HC10) 
S (stock ID): Selection with internal item number 
B (shape): Demanding a shape type (e.g. DIP14) 

The fields have the following meaning: 

Search-string:e.g. name of logical function (NAND, NOR. .. ) 
realized on: function type that realizes the function 
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The coordinates of the symbol origin are displayed after the taking up. The 
activated symbol can be rotated. The angle is specified in 1/10° (e.g. "90°" 
corresponds to "900"). The direction of the rotation is mathematically positive, i.e. 
counter-clockwise. The rotation angle appears in the field "rotation", the angle of the 
starting point appears in brackets. By clicking <MMB>, 90 • rotations are possible. 

The symbol class specifies if the symbol represents a conventional component or 
supply or multiple connections. There are also fields that are relevant for an access 
to the library COLUMBINE from CIS. 

The number of free gates (i.e. non-used gates of existing symbols) is also shown. 

If you demand a logical gate function, a function type is taken from the library that 
contains this gate function (or several, as a rule). If only one gate is used, the others 
remain free. These free gates are still available. 

They can be called in two different ways: 

l. In "Get symbol", you can demand a list of all free gates with <MMB>. No symbol 
must have been selected. 

2. You can also use the free gates of a function type that corresponds to a 
component on the PCB side. 

A LS7400 contains 4 NAND gates, for example. The system administers them and 
informs you about the number of available connections. 

Free gates can be taken into the schematics with "copy". Therefore, you have to take 
up a symbol with free gates and copy it. The number of remaining gates is 
immediately shown in the status window. 

MOVE SYMBOL 

The element to be shifted must be activated with <LMB>. 

When moving the mouse, the contour of the selected symbol is also shifted. 

Move to the desired position and fix it with <LMB>. "Collisions" with other symbols 
cause error messages in the status window. "Move symbol" remains activated until the 
respective symbol has been moved to its new position. Rectangular arrangements may 
also be entered in the text window: rotation in 1/10° steps. 

RENAME SYMBOL 

You can assign a name to the activated symbol if the numbering during the 
generation becomes tangled. In the status window, you can enter the desired name 
with the keyboard. 

The name may consist of up to I 0 characters. 
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MODIFY SYMBOL 

This operation must always be selected if you want to manipulate (delete, move) the 
terminals belonging to a symbol. 

The operations can only be executed for activated elements. 

Procedure: 

(l)Click the symbol with <LMB>. 
(2)Select "Modify symbol". (The symbol remains activated, the cursor moves to 

"Get terminal"). 
(3)Modify the terminals. 

COPY SYMBOL 

An activated symbol is copied to the crosshair position with <LMB>. 

The cursor jumps directly to "Move symbol". 

When copying symbols, the following has to be considered: 

Gates of function types that already exist on the schematics will be duplicated. The 
next free gate of the respective function type will be taken. In this way, the number 
of free gates is always reduced by one. 

If no free gate is available any more, a new gate of the same function type is taken. 
On the PCB side, this means the use of a new component element; further copying of 
the gate effects the repeated "use up" of the free gates of the new PCB element. 

DELETE SYMBOL 

An activated symbol is deleted by clicking <LMB> in the field "delete". In the 
submenu, you may have to confirm this function with <RETURN> or <LMB>. 

SWAP SYMBOL 

With this function, a pair of already drawn symbols can be exchanged. In the 
ROUTE MODE, the connections are moved together with the symbols. 

Procedure: 

1. Get the first symbol. 
2. Select "Swap symbol". 
3. Click the second symbol. 
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REPLACE SYMBOL 

I 

With this function, you can replace one symbol by another. 

Procedure: 

1. Click symbol on the schematics. 
2. Select "Replace symbol". 
3. Get the symbol to be replaced. 
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SCALE SYMBOL 

With this function, already drawn symbols can be displayed with a new scale. 

Enlargements or reductions in x or y direction are also possible. After selecting the 
function "Scale", a window appears in the lower left corner whose size can be 
changed by moving the mouse. The window shows the new "scaled" symbol size that 
can be fixed with <LMB>. · 

Then the cursor automatically jumps to "Move symbol". The connections remain and 
will be digitized in an active route mode, if possible. 
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LIST SYMBOL 

This function can only be used in connection with the operations "get", "create" or 
"insert". 

A list of symbol names will be displayed in a text window that appears on the 
screen. By clicking the fields "continue" or "previous", paging is possible. The symbol 
is selected by clicking the respective name. 

You can only continue your work in the schematics if a symbol name has been 
selected or the window has been closed by clicking "quit". 

In connection with the operations "Get symbol" or "Create symbol", a listing of the 
symbols that already exist on the schematics is output. 

If you click "Insert symbol" and "list", a list of all symbols available in the library is 
shown. 

All other combinations require the activation of a symbol with "Get symbol". For this 
reason, the list of the already used symbols is output each time. 
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This function can only be used in connection with "Modify graphic". 
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CHANGE SYMBOL LOGIC 

Allows the switch to the complement logic (i.e. switch from negative to positive logic 
and vice versa) if the symbol has two display modes (e.g. US-norm and ISO-display). 

Generating a second display mode: 

Get symbol and click "Change symbol logic" twice with <LMB>. ln this way, the 2. 
display mode is created and exchanged with the L display mode. But the second 
mode is now displayed like the first one. In orde.r to change the 2. display mode, use 
the function "Mod. graphic". 

OPEN SYMBOL 

When creating block diagrams, this function allows the internal "wiring" of block 
symbols. An activated symbol that was opened in this way appears enlarged on the 
screen. Existing terminals are also shown. (This function is only possible for logical 
function blocks.) 

CLOSE SYMBOL 

Finishes the internal "wiring" and switches to the "norma~" display. 

POP UP: 

Besides the operations in the modification menu, the popup menu also offers the 
functions "copy incl. hierarchy" and "def. superior group". 

With "copy incl. hierarchy", a group can be copied together with all its subgroups. 

With "def. superior group", symbols that have been selected with MULTI can be 
combined in a superior group. 

At present, the symbols must be within the open window. After the release, a new 
superior group that contains the selected symbols will be created. 
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GET TERMINAL 

In the option "get", terminals (connection points) are activated with <LMB> for 
further processing. The activated terminal is highlighted. For comfort reasons, the 
cursor automatically jumps to "Move terminal". 
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CREATE TERMINAL 

Terminals can be created at all positions that are not occupied by other objects. If 
you want to assign terminals to a symbol, the symbol must be preselected with the 
option "Modify symbol". 

The terminal belonging to a symbol may also lie outside the symbol frame, but can 
only be manipulated in the preselection of the element. A name is automatically 
assigned to each terminal. This name is shown in the status window. 

You are also informed about the signal to which the terminal is connected, the 
symbol to which it belongs and the respective element on the PCB (layout) side if 
the terminal does not belong to a subordinate group (box). 

Terminals can be created in groups: 

A repeat function with <RMB> is available in the option "create" (popup switched 
off). 
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INSERT TERMINAL 

Not yet available. 

Please use the function "Create terminal". 

MOVE TERMINAL 

This function is used for the shifting of connections. Terminals belonging to a 
symbol (ref. to status window) can only be shifted if the respective element has been 
preselected (ref. to "Modify symbol"). 

"Free" terminals that do not belong to a symbol can be shifted freely. 

RENAME TERMINAL 

Activated terminals can be renamed with a respective entry in the status window. 

This operation is possible for all terminals. 

MODIFY TERMINAL 

This function only makes sense in connection with the option "Modify; parameters". 

In the status window, the terminal attributes can be changed with the keyboard. 

COPY TERMINAL 

"Free terminals", i.e. terminals that are not assigned to a symbol can always be 
copied. 

The copy contains the specification of the original (@, followed by a number). 

Terminals belonging to symbols can only be copied after the preselection (ref. to 
"Modify symbol"). 

DELETE TERMINAL 

According to the terminal attributes (ref. to "Modify terminal", "Modify parameters"), 
"free" terminals that do not belong to a symbol can be deleted. 

Terminals belonging to the symbol can only be deleted after the preselection of the 
respective symbol (ref. to "Modify symbol"). 

SW AP TERMINAL 

In valid opera ti on 

REPLACE TERMINAL 

Invalid operation 

SCALE TERMINAL 

Invalid operation 
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LIST TERMINAL 

The lists created with this option are shown in an additional window. 

By clicking the fields "continue" or "previous", paging is possible. With <LMB>, the 
desired terminal can be chosen directly from the list. 

If you do not select a terminal and leave the mask with "quit", an error message 
appears that disappears when selecting a new operation. 

Without preselection of a respective symbol, all "free" terminals will be listed. 

Wh.en preselecting a special symbol and clicking "modify" and "list", all assigned 
terminals will be listed. The corresponding signal is specified in parentheses. 

DIGITIZE TERMINAL 

With this function, the terminal graphic can be completed/changed (like "Modify 
graphic"). 

CHANGE TERMINAL LOGIC 

Invalid operation 

The cursor automatically moves back to "Get terminal". 

OPEN TERMINAL 

Invalid operation 

The cursor automatically moves back to "Get terminal". 

CLOSE TERMINAL 

Invalid operation 

The cursor automatically moves back to "Get terminal". 
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GET SIGNAL 

Signal lines in the crosshair can directly be taken up with <LMB>. In the "submenu", 
you can specify if the cursor shall move to "digitize" or "insert". 

In both cases, the signal is highlighted. With "guided connection" in the submenu, the 
two ends of the selected signal part will be connected to the crosshair with airlines 
during the digitizing; one airline is violet, the other is yellow (by default). 

A bus is handled like a signal. 

As always several signals are connected to the bus, a window is shown after the 
selection of a bus wire in which all signals are listed. The signal can then directly be 
selected in the list window . 
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CREATE SIGNAL 

Here, you can create a new signal by entering a name in the status window. 

INSERT SIGNAL 

With this function, further terminals can be connected to a previously activated 
signal line by clicking the terminals to be connected. 

"Packing" of signals is also possible (ref. to the submenu "Impl. sigA -> sigB"). The 
respective presetting in the submenu ("impl. sig -> bus") effects the connection of a 
signal to a bus. 
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MOVE SIGNAL 

Invalid operation 

RENAME SIGNAL 

By clicking the symbol with <LMB> and entering a new name in the status window, 
it can be renamed. 

MODIFY SIGNAL 

Only "mod. parameters" possible. 

COPY SIGNAL 

Invalid operation 

DELETE SIGNAL 

After selecting "delete", the activated signal is deleted with <LMB>. 

SWAP SIGNAL 

In valid opera ti on 

REPLACE SIGNAL 

Invalid operation 

SUBMENU "SIGNALS & CONNECTIONS" 
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AUTO-SNAP 

Special gradients can be defined for the digitizing of signals (45 •, X,Y). Other 
gradients are not allowed then. 

When the auto-snap mode is switched on, the signals are only drawn with the 
defined gradients. 

The work will be facilitated if the user need not adhere exactly to the gradient. 

When pressing <LMB>, the system draws the vertical component. If the auto-snap 
mode is switched off, the error message "Gradient not allowed" appears if the work 
was inaccurate. 

As gradient for the signals, only multiples of 90 • are allowed, i.e. 90 •, 180 •, etc. 

45 DEG. VALID 

As gradient for the signals, only multiples of 45 • are allowed, i.e. 45 •, 90 •, 135 •, 
180°, etc. 

NONORTHOGONAL 

All gradients are allowed, but the option "auto-snap" must not be activated. 

GUIDE CONNECT MODE 

When getting a segment, it is partly displayed as airline, partly as signal line. 

TAP CONNECT MODE 

When getting a segment, a terminal for the T-connection is created. 

IGNORE SYMBOL-COLL. 

Error messages concerning symbol collisions may be ignored. By pressing <LMB> 
twice, the appearing error message becomes ineffectual. 

IGNORE TERM.-COLLIS. 

See above: the appearing error message will be ignored when pressing <LMB> and the 
placement is executed. 

COMPLETE SIGNAL 

Deletes signal on all pages 

IMMEDIATE KILL 

Allows the immediate deletion by clicking the respective object; you need not press 
<RETURN> or <LMB>. 
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IMPLICIT SIG -> TRM 

The terminal will be taken into the signal automatically. 

IMPLICIT TRM -> SIG 

Get signal; click terminal; the terminal will be taken into the signal and connected 
with the airline. 

IMPL. SIG -> BUS 

The signals will be taken into the bus (ref. to "Insert bus"). 

IMPL. SIGA -> SIGB 

Combining signals ("packing"). The combined signal gets the name of signal B. 

INSERT-> GET 
INSERT -> INSERT 
GET ->INSERT 
GET -> DIGITIZE 

Here, you can define that the cursor automatically moves to the next function. 
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SCALE SIGNAL 

Invalid operation 

LIST SIGNAL 

In an additional text window, the names of all signals used in the drawing are listed. 

With "continue" or "previous", paging is possible. 

You leave the window with "quit" or by selecting a signal name with <LMB>. 

DIGITIZE SIGNAL 

Even if the route mode is switched on, it is not always possible to route all signals 
in the schematics automatically (ref. to the submenu "guide connect mode" or "tap 
connect mode"). 

In the submenu, the kind of digitizing is defined. 

This function is necessary for the manual digitizing. Activated signals are moved 
with the crosshair as "airlines", by pressing <LMB>, a new part of the line is 
determined each time. A terminal is placed at the end of each part. Signal collisions 
or collisions with other objects are shown as error messages in the status window 
(ref. to the submenu "Ignore signal/terminal collision"). 

STATUS WINDOW AT SIGNAL/MOD. PARAMETER 

All signal parameters that can be modified apply to the connection of the SCS and 
PCB models. Here is agreed: 

- Names on the respective side 
- Proposal clearance that must be adhered to during the routing and the placement 
- Track type and cross-section 
- Route mode (not to be routed, critical, pref erred) 
- Shielded 
- Status signal (complete, technological wrong, global available) etc. 

NEXT SIGNAL 

Consecutively numbered signal lines (e.g. address or data lines) are automatically 
incremented. 

A new signal is created. The system expects an entry: the cursor moves to "Insert 
signal". 

OPEN SIGNAL 

Invalid operation 

CLOSE SIGNAL 

In valid opera ti on 
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GET BUS 

Like all other objects, bus wires are also taken up with <LMB> for further 
processing (routing, connection). 

The activated bus is highlighted and the cursor automatically moves to "Insert". 

CREATE BUS 

This function allows the introduction of a bus in the schematics. 

Procedure: 

(l)Click the menu function "Create bus" with <LMB>. 
(2)Enter bus name. 

No entry --> system names bus automatically 
(3)Enter signal names that shall belong to bus 

e.g.: signal(s) DBO - 7 
(4)Digitize bus course with <LMB>. 

At present, it is not yet possible to change names with the function "rename". 
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INSERT BUS 

With this function, several wires are assigned or combined to a bus. 

The cursor automatically moves from "Create bus" to this function. 
With "Insert bus", you can see which signal lines go to the respective bus. 
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As in most cases several groups of signal lines (e.g. all address or data wires of a 
processor) go to a bus, you can enter the symbolic specification of the respective 
signal lines (e.g. "AO -A 7''). 

Procedure for inserting signals with the mouse: 

(I)Get bus 
(2)The cursor automatically moves to "Insert": Get the signals to be inserted with 

<LMB>. 
(3)Select "signal", "get", "digitize" and connect the signal to the bus. 

Therefore, "impl. sig -> bus" must be active in the submenu for signals. 

MOVE BUS 
RENAME BUS 
MODIFY BUS 
COPY BUS 

Invalid functions 

DELETE BUS 

Procedure: 

(I)Get bus with <LMB>. 
(2)Select menu "delete". 
(3)"Enter "Y" in "Delete bus". 
(4)Press <RETURN> or <LMB>. 

All signals existing in the bus are moved outward. 

If "N" is entered in "Delete bus", single signals may be deleted from the bus. 
Therefore, you have to enter the signal names in "Signal(s)". 

TAP BUS 

(I)Activate menu function "Get signal". 
(2)Click bus. 

A window appears in which all signals of the bus are listed. 
(3)Select one of these signals with <LMB>. 
(4)Digitize to the target with <LMB>. 

SWAP BUS 
REPLACE BUS 
SCALE BUS 

Invalid operations 

LIST BUS 

In an additional text window, all busses created in the current schematics are listed. 

By activating the window fields "continue" or "previous", paging is possible. 

The desired bus can be selected directly in the window (by clicking the name). If no 
selection has been made, the text window can be left with "quit". 
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STATUS WINDOW 

All functions of the menu window are also available here with a popup menu to 
which you get by pressing <RMB> (possibly you have to switch on the popup menu 
with <RI l> first). 

When generating a bus wire, you have to specify in the status window which signals 
are to be combined (e.g. "Al-A23") if you do not want to insert these signals one by 
one. 

SUBMENU BUS 

SCI: ... u, •• 9"&•: 1.'-'"- •• - Lite 
-- : "' Ua - : T tUl - : • -l• .. : -- I -- _,, 1_ f: c 

--· 
AUTO-SNAP 

Special gradients can be defined for the digitizing of signals (45 °, X,Y). Other 
gradients are not allowed then. 

When the auto-snap mode is switched on, the signals are only drawn with the 
defined gradients. 

The work will be facilitated if the user need not adhere exactly to the gradient. 

When pressing <LMB>, the system draws the vertical component. If the auto-snap 
mode is switched off, the error message "Gradient not allowed" appears if the work 
was inaccurate. 
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X,Y VALID 

As gradient for the signals. only multiples of 90 • are allowed, i.e. 90 °, 180 O. etc. 

45 DEG. VALID 

As gradient for the signals. only multiples of 45 ° are allowed. i.e. 45 •, 90 °, 135 •, 
180 •, etc. 

NONORTHOGONAL 

All gradients are allowed. but the option "auto-snap" must not be activated. 
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TEXT 
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With the function "Text", drawings can be lettered fast and easily. Existing text 
fields can directly be taken up with <LMB> and can then be shifted, modified, 
deleted or rotated with <MMB>. New text fields must either be assigned to a symbol 
or a terminal. Therefore, you have to take up the respective element and select the 
desired text field type in the status window. The following types are available: 

For symbols: 

SCS name 
PCB name 
symbol 
function type 
free text 

For terminals: 

terminal name 
signal name 
equivalent phys. terminal 
phys. or logical terminal 
free text 
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The automatically entered format of the respective texts can be defined in the menu 
"Technology - text presentation" and will be displayed by pressing <RETURN>. 

The text blocks created in this way can be handled like all other objects: they are 
shifted or deleted by clicking them with <LMB>. 

FORMAT 

This function supports the handling of drawing formats (see popup). 

The formats should be stored with an informative file name when leaving the 
program. 
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FORMAT PO PUP 

When clicking "Format", this popup menu becomes active. 

It contains the following functions: 

get format: format input from the library (in the status window) 

digitize: The formation is made with the function "Digitize format" in connection 
with the digitizing elements offset, line, circle and text. 

delete form-at 

list: number of sheets 
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change sizes: The outer sizes are changed. 

new sheet 

change sheet: change to another existing sheet 

main menu: Return to the main menu 

ST A TUS WINDOW 

The system offers an administration of standard sheet formats. This format supply is 
combined by the user, as a rule. For the creation of a new format, you can define 
the format name, the outer size and the orientation (horizontal, vertical) in the 
status window. 
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MODIFY GRAPHIC 

This function is useful if you want to adjust earlier defined graphic displays to 
requirements (new component, new norm, etc.) that have changed in the meantime. 
The graphic modification is available for symbols, terminals and format. 

This function executes the desired graphical changes at the respective objects. After 
the changes, the symbol frame will be newly def in ed. 

The graphic elements 

"offset" 
"text" 
"line" 
"rotation point" 
"circle" 

are only available in connection with "Modify graphic" and "digitize". 

They make the construction of new schematic symbols possible. 

Therefore, you have to get a symbol or terminal first. 

The new object can now be completed with "Modify graphic". 

Procedure: 

(l)The graphic elements for symbols or terminals can be shifted or deleted. 

(2) With "digitize", new graphic elements can be created. 

Explanation of the digitizing help: 

(1) With the option "off set", a reference point is determined for the subsequent 
drawing. If this function is skipped, the lower left corner of the symbol, Le. 
the symbol origin, becomes the reference point. By pressing <LMB>, the 
reference point is attached to the position of the crosshair. 

(2)With "line", a line is drawn from the fixed reference point. Possible angles are 
defined with a respective entry in the sub menu. With <LMB>, you determine 
the angle and length of the line. <MMB> deletes the line that was drawn last. 

(3) With "circle", you can add circles or circle parts to the activated symbol. The 
arcs are fixed with <MMB>. 
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For all circles or circle parts, the center lies at the crosshair, a point on the 
circle is determined with "offset". In this way, the circles are determined 
definitely. 
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With <RMB>, the arcs are displayed on the screen: 

1 x <RMB>: creates a quadrant 
2 x <RMB>: creates a quadrant, but mirrored at the "x axis" 
3 x <RMB>: creates a semi-circle 
4 x <RMB>: creates a semi-circle, but mirrored at the "x axis" 
5 x <RMB>: creates a three quarter circle 
6 x <RMB>: creates a three quarter circle, but mirrored at the "x axis" 
7 x <RMB>: creates a complete circle 

According to the "last in - first out" principle, the created structures may be 
deleted gradually by pressing <MMB> several times. 

(4)The option "Text" is used for the legend of the drawing. 

Further specifications to the text must be entered in the status window (ref. to 
the menu "Technology"). 

- Text type (any text, symbol, terminal, or signal name). 

With the function "Text", drawings can be lettered fast and easily. As the 
system automatically adds symbol, terminal, or signal names (determined in the 
status window by specifying a text type), you have to get a symbol after 
selecting the "Text" function. In the status window, the text type must then be 
specified. These types are defined in the menu "Technology - text assignments". 

You may choose between the following types: 

O: any text (up to 27 characters) 

1: symbol name 
2: terminal name 
3: signal name 

The format of the respective texts can be defined in the menu "Technology -
text presentation". 

The text blocks created in this way can be handled like all other objects: they 
are shifted or deleted by clicking them with <LMB>. 

(5) For each symbol, the rotation point lies in the origin, i.e. the lower left corner. 

This standard presetting can be modified, of course. Therefore, you have to 
select a symbol, switch to "Modify graphic" and choose the option "Rotation 
point". 

The rotation point of the activated symbol is marked with a big cross. With 
<LMB>, the rotation point is shifted to the crosshair position. 
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STATUS WINDOW 

Here, you have the possibility to change the rotation point of a symbol by entering 
the new coordinate. 

The status windows also allow the creation of graphic or text additions with direct 
data input. This applies to coordinates (of symbols, terminals), center and reference 
points (for circles), rotation angle and the coordinates of the rotation point, as well 
as size, take-over of symbol or pin names, free legends and their length, right or left 
adjustment, and frame for a specified text. 
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MODIFY PARAMETERS 

With this function, it is possible to determine attributes for the objects symbol, 
terminal, signal or change already defined attributes (i.e. "parameters" or global 
characteristics). 

Parameters are handled individually for each object. Therefore, you have to get an 
object first before you can modify the parameters. 

This function can be left by selecting another function. 

For the simulation (electrical check), you have to make sure that the necessary 
technical specifications are entered in the respective status window. For terminals, 
you have to describe for example if the connection point is used for the input or 
output, if it is a tri-state or open collector, or a supply connection. For symbols, the 
parameters for a later access to the library are determined. 
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The modification of symbol attributes is supported here. These modifications must be 
effected in the respective status window. 

Certain attributes apply to access restrictions to a symbol that was introduced in the 
schematics. The terms for a search in the library are listed. In the status window, 
you can also determine if the symbol shall be movable or fixed, if it can be deleted 
or ·shall be reserved, or if it is replaceable by an alternative symbol. 

Furthermore, the release of a symbol for the transfer of logical component functions 
to the library "Columbine" is executed here. 

In "Docu text", own explanations can be entered (explanations for the user). 

Explanation of the terms: 

Symbol: The logical side of a component. It represents an electrical function element. 

Symbol body: Consists of the symbol terminals and the symbol extension. 

Function type: Specifies a function specific standard component (e.g. the 4 NAND 
component 74LSOO) that may exist in one or several variants. 

Shape: The physical expression of a component that consists of shape body and 
shape graphics. 
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ST A TUS WINDOW TERMINALS 
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Terminal attributes that can be modified apply to the following areas: 

(I) The logical function of the terminal: 

You have to specify for each terminal if it is used as input or output connection 
(unidirectional), as "tri-state" or supply connection, or as "Don't care" connection. 
This specification is important for a control simulation and must therefore be 
definite. 

(2) Access protection: 

Terminals shall be defined and must still exist when the supplying signal is 
deleted. If this is the case, you determine in the status window if the terminal can 
be deleted automatically. 

(3)You can also specify if the terminal shall be highlighted permanently. 
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ST A TUS WINDOW SIGNAL 
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In the menu "Modify parameters", different additional attributes for signals can be 
defined that have an effect on the PCB part. 

Here is agreed: 

Changing the signal name on the PCB and on the SCS side 
Signal on own layer (e.g. for supply signal) 
Pref erred routing of the signal 
Highlight the signal permanently during the processing 
Shield the signal from other signals 
Signal shall not be routed 
Signal must be cuttable 
Track type of the signal 
Cross-section 
Marking of signals that are critical to route 
Signal must be reachable 

These additional attributes are displayed in the status window for each selected 
signal. 
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ROUTE MODE 

The route mode is helpful for the systematic digitizing of signal lines in the SCS 
model. 

ROUTE MODE OFF: 

Signal lines from terminal to terminal are marked as airlines. The shortest line 
between two terminals connected with "Digitize signal" is created. For better 
identification, each signal line gets a definite number that corresponds to the 
number of the respective signal. When shifting components, the airlines are shifted 
as well. 

You may use the switched off route mode especially in the beginning to realize the 
logical connections in the schematics on the screen. 

ROUTE MODE ON: 

When the route mode is switched on, the system tries to route the logical connections 
(the airlines) on the SCS side. 

A complete routing is sometimes not possible so that single airlines cannot be 
realized in the structured display. 

The resolution of the route mode can be varied in the menu "Modes". 

CONTINUE 

With this function, several operations may be combined. 

Possible combinations are: 

- "get" and "delete" 
- "get" and "shift". 

MULTI 

This function facilitates the modification of object groups. After selecting "Multi", a 
window can be opened with <LMB> (from the lower left to the upper right corner) 
in which the desired objects are enclosed. The total block can now be modified. 

Possible operations are: 

- copy 
- delete 
- shift. 
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2. GRAPHIC SETUP 
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WORK MENU 

You return to the superior menu. 

MAIN MENU 

You return to the main menu. 

WINDOW 

Here, you can define a new window. 

Procedure: 

Move the cursor to the place where you want to d.efine the lower left corner of the 
window. With the left mouse button (called <LMB> in this description), you fix this 
corner. You can then open the window with the mouse until it has the desired size. 
The fin al size of the window is determined by pressing <LMB>. With <RMB>, this 
procedure can be interrupted. If you press <MMB> in the middle of the screen, the 
current window will be zoomed. At the edges of the graphic screen, <MMB> may be 
used as shifting function, i.e. the current window moves in the direction of the 
crosshair. 

FULL VIEW 

Deletes the current window and shows the total work sheet again. 

WINDOW LOC. 

For very large windows, there is a useful orientation help: 

By selecting "Window loc.", the current window is represented by a symbol in 
relation to the total size of the work sheet. Here, you may choose a new window 
directly: move the crosshair to the place where the lower left edge of the window is 
to be defined. Fix this edge with <LMB>. You can then open the window with the 
mouse until it has the desired size. The fin al size of the window is determined by 
pressing <LMB>. 

REFRESH 

With this function, the screen is cleared and you get a new artwork. It contains the 
current data. 

CENTER 

Sometimes, it is necessary to keep the current scale but to represent a slightly 
different window. 

When selecting thi.s function, the crosshair position becomes the new center of the 
picture. Note that it is not possible to move the window over the left edge of the 
sheet (the lower left corner is the coordinate origin). If you enter a name in the 
status window in "SCS name", the system tries to move the respective element to the 
center. 
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GRID ON/OFF 

With this function, the grid may be switched on/ofL The kind of presentation of the 
grid can be defined in "Color" in the status window. 

If the grid is not needed for the placement, it should be switched off since it has to 
be drawn anew for each picture; this delays the artwork. 

RESTORE 

Works like "Refresh" - but the contents of the picture is not calculated anew, it will 
be newly written by means of the graphic memory (this is faster). 

ZOOM 

As known from the photo optics, you can determine a part of the picture here that 
shall be zoomed. With the crosshair, you define the section to be enlarged (with 
<LMB>) or reduced (with <MMB>) by a constant factor. With <RMB>, you can 
interrupt the procedure. 

GRIDS 

According to the user's requirements, different grids are available. The resolution 
can be changed for the display, the digitizing or the routing. The user can choose 
between 9 standard settings and one optional setting. The standard settings must 
have been defined manually in the status window before. The crosshair is moved 
with the arrow keys or the tab key. Please do not forget to store your entries with 
<RETURN>! 

In the menu, you can select the desired grid with the mouse or with a respective 
entry in the status window. 

Ex.: Setting the "Disp-grid": 

(I)Click "Disp-grid" with <LMB>. 
(2)Click the desired standard setting, e.g. "4" in the menu window with <LMB>. 

In the status window, the current values appear for the different grids (digitizing, 
auxiliary, and routing grid). The measurements (either inches or mm) to be assigned 
to the numbers can be defined in the menu "Modes". 

The current measurement system is shown in the field "ms". (When changing the 
units, the system automatically changes the entry). 

The presentation of the grid - lines or points - can only be defined in the function 
"Color" at present. 

DIG I-GRID 

This is the resolution used for the digitizing. The crosshair is moved according to 
this resolution. 
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DISP-GRID 

Specifies the resolution of the auxiliary grid that can be activated with "Grid 
on/off". 
This, value cannot be smaller than the value of the "Digi-grid" (must be a multiple of 
it). 

PLACE-GRID 

This is only available in the model "Layout". 

ROUTE-GRID 

This grid may be chosen freely. In connection with the option "Route mode" (ref. to 
the menu "Modification"), the resolution with which signals are routed in the SCS
model is defined with the route-grid. 

NUMBER ST ART 

This function is not yet available. 

NUMBER STOP 

This function is not yet available. 

COLOR ON 

This function is activated from the status window. According to the kind of display, 
colors that have been faded out can be faded in again one by one. Therefore, you 
click the respective code number in the menu window (0 • all colors). 

COLOR OFF 

This function is also activated in the status window. For better display, it may be 
useful to fade out some colors. 

COLOR CLEAR 

By clicking the respective code number, all objects of this color will be deleted from 
the screen. When selecting "Refresh", these objects appear again. 

SET COLOR 

Seven colors are available for the creation of the schematics. With this function, the 
colors are assigned to the objects (symbols, terminals, crosshair, etc). The assignment 
of color codes (number between 1 and 7) to the objects is made with a respective 
entry in the status window. 

There are two different kinds of display for the auxiliary grid (display grid): as a 
net with solid lines (grid type L) or as marking of the nodes (grid type P). 

STD.COLOR 

With this function, the objects will be displayed in the standard color again (symbols 
red, text and grid white, terminals green, auxiliary lines violet, crosshair blue, frame 
light-blue). 
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SCALE 

For a placement true to the scale, a yard-stick is sometimes necessary. Therefore, you 
can use this function. You determine the starting point of the scale with the 
crosshair. 

The origin of the scale lies exactly in the crosshair. The scale becomes visible with 
<LMB>. The display unit is shown in the status window. 

ST A TUS WINDOW: 

The length and the axial division of the scale can be defined here. 

OPTIC 

This function allows the use of graphic figures as optical support: 

point (P), cross (X), square (Q), circle (K), rhomb (R). 

The assignment of an object to a graphic figure is made with a respective entry in 
the status window. By pressing <RETURN>, the selected figures are displayed. 

In "Text-selection", you can choose the text types to be shown on the screen. After 
selecting "Refresh", the changes are executed. 

For comfort reasons, the "Work menu" and the "Main menu" are offered again. 
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3. FIN AL CHECK 

scs: i uct.1•• 
(I) ..caUlcaUoa (1) (A) •iH. 
(G) 9raplllc (M) ..ca. 
(F) final cllack CT) tec!IR010ff 
(L) la,_t 

(C).,....... tllo 
(U) .,.iato tllo 
(I) att 
(S) stat• 

SCHEMATICS/Final Check 

v•c&: 1.210. •• - Lli4•l 

f: ! 
qraphic setup 

.hiPlltoot :-/b1nlcsh - --- - - -- - -- -- --- -- - -

The following options are offered: 

P packaging 
A man. packaging 
0 opt. packaging 
M mapping 
B man. mapping 

final check 

layout 

misc. 

modes 

technoloqy 

change file 

save file 

exit 

status 

The selection is made by entering the respective letter in the status window. 

The function "Final check" has not yet been implemented for the schematics model. 
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4. Miscellaneous 

scs: hncuona 
(l) -lficaUoa (1) 
(G) graplltc 
(F) UMl oMcll 
(L) lafOl&t 

(A) •t•e. 
(N) --(T) tecMo109J 

(C) dlafa tila 
(U) .,.,. fila 
(ll) u1t 
(S) stat• 

91'•cl: 1.270;.. 

f: ! 

-· -
qraphic setup 

h~lltool - /rlln/csll - --- -- -- - -- - - ~ - -- -- - - -

final check 

layout 

misc. 

mochas 

technolcgy 

change file 

save file 

exit 

status 
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REPORT 

A submenu shows the reports of the adb-file that can be created at the moment: 

components 
technology 
signals: netlist 
connectors 
PCB - SCS: list of the related components 
statistics: survey of the used elements 
non-related pins 
non-connected pins 

LOG-FILE 

not implemented 

C-shell CALL 

After selecting this function, the menu "shelltool-/bin/csh" appears. With the 
crosshair, you can delete or modify data in this window. By clicking the upper 
frame with <LMB>, the window dis-appears. 

SUB WINDOW 

The realtime integration, that PRISMA supports, implies a close relation between the 
models SCS and PCB. 

Especially the data transfer between the two models is accomplished. 

The "subwindow" allows an overview of the current layout from the schematics side. 

The subwindow will be opened at the place whose coordinates have been entered in 
the status window (as for all other windows on the screen, you can also modify the 
starting position of this window with <MMB>: place the mouse on the "submonitor" 
frame, fix it with <MMB> and "draw" the window to the desired position). 

The "subwindow" is only calculated and written once: this means that at present, you 
cannot see the reactions that changes in the schematics will have in the layout part. 

But you may actualize the window by calling "subwindow" again. In order to close 
the window, click "subwindow" and press <Ctrl C> on the keyboard. 

SHEET FORMAT 

The creation of another sheet within the current "job" is made with the popup menu 
as a rule. 

Popups are called with <RMB>. 

Possibly you have to switch on the popup function with <RI I> first. The popup 
menu remains visible as long as you press <RMB>. 

By moving the mouse, you can select a function that will be activated when 
releasing <RMB>. 
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Get: Possibility to call standardized me.nus from the library. Enter the name of the 
menu in the status window and press <RETURN>. 

Digitize: switches directly to the digitizing mode; a modification of the format is 
possible. 

List: shows a list of all sheets known to the system. 

Change sizes: moves the cursor to the respective fields in the status window. Enter 
the new sizes and press <RETURN>. 

New sheet: creation of a new sheet 

Change sheet: Enter the sheet number of the searched sheet in the status window. 

PLOT 

Status window: 

- eC pletrU• ~.,.. __ _ 

- et,, ..... 
f9t .,. tst. tre alr Ml 

grill: I .J17S •.• • L7te 

1.•-"-···- ····-·-427.7711_ Ul.IUt_ 

-·-
I plat 

Factor: In this field, you can define a factor by which the hard copy shall be 
displayed enlarged or minimized. 

Window: In these fields, the section to be plotted can be def in ed. The lower left and 
the upper right corner of the window can also be defined with <MMB>. By pressing 
<RETURN>, the plot file is created. The window may be deleted with <RMB>. 
Grp, Txt, Trm, Air, Net: In these fields, plotter pens can be assigned to the different 
objects. 
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RELATION 
Status window: 

11:1• .. , .. soa·l"Ca r~··~--
- - ' ....,. •-Ml--• ···-••-1-• --- 1 ... •-Ml·-····-
...-Se e._t (Tl•): T •- la.tULI NlaU-: I 

I 

''·'-''·'-
tri~t~-' -=~ • TJ•iT . _,. 

' 
__ .. , -·-Ml -· --- "'- ; hll .... 

f-U•(-): • I 
! ., .... Lei. ...arua -·- 'wrt• .. , .. , 

,,_, ... 
t-11&! 

11-1 I ·- ; r-• 
•. ,.. .. 1.' -·--· 

"" I -· ,_ i -- ..uy ..,, .. ,., . - ' ~I--1· I ll•t 

Utitl .. •"- letlc 

.... .i-

.,, .. , ; ·-u .. ! - . ..,.lat 

ct rel• 

........... 
_.__ 

E:J •l\l ·- : -·-
All SCS schematic data and PCB design data are stored in a common data base 
because of the realtime integration principle in PRISMA. They are combined 
hierarchically. If a component has been created on the layout side or a symbol on 
the SCS side, a relation has to be executed in the model "SCS". 

Procedure: 

l) When selecting "relation" here, the function "relation" of the menu "Modification" 
is activated automatically. 

2) Enter the name of the component to be related in "PCB name" and press 
<RETURN>. . . 

3) By moving the mouse, the component can be shifted. Move it close to the symbol. 
With <LMB>, it can be fixed at the desired place. 

4) Now select a component terminal with <LMB>. Get the respective symbol terminal 
with <LMB> and continue the procedure until all terminals have been assigned. 

For related component-symbol-groups, the respective names are displayed in the 
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status window from now on. 

Non-related pins are displayed after each new placement. 

The PCB-terminal-name can also be entered with the keyboard (get SCS terminal 
first). 

Attention: 

At present, the relation can only be executed if the symbol ~ the component are 
placed with rotation 0. 
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5. MODES 

3t3: 9lol>SJ. par ... t•r • ,..t .. · ••it• (I) t•c•,(M) ,.., B 
•fllltol•fr .... : • pop-ape: • relat1oa•halp-9'1"aph. 

..-ral-t •--1nlr(Jf.tt 1011 

c.....,•llair I ••t-UC•l"04IU119 
atrlinu ; I rotaU- : I ••t,,..Uc•.......,.t• 
·dt"'·*i·f,t.g : t.15351__ term.a&l-hlp: z 

~.J17S 
I 1i1181i131: I -· ... 
r lowercaa• cllar. : -

t..tft•ld bf a.....- : I 
• t .. ttt•ld•sia• ••t,,..ttc. 

•1•• : 1.9•••---

420j 

I 

aatocl-ra•c• to .,....1.: Z.541 __ !l·A"i!fiii: 1.9525__ aato-roet1•• qrid : Z.S••-
dUplaf grid 5.IH __ 1atuacUv• grtd : 1.3175 __ Imm: 1- I.: 7.2331_ 

aato - utar 
••to • utar 

tuwtaal 
11,..i 

tato s19aal 
1ato llu 

: I 
: r 

aato • ,..._ 
••to • daleta 

if 
1• 

•iopal • colU•i
l•fHt : I 

aato ·.,,...ta t..tUald for SCS _, I t..t•iaa T: aia. Z.S41 __ .... 1t.1H __ 
t..tfiald poaitioa ( l•c .. tar 1••p 2•dowa l•l"1.9kt 4•1.tt ) : t 111•1 .. l i .. ,ik : I 

rat• of ••lid cli• ortll09.: I 45 d&fl"IU: I all WJl•: _ j,11&9!1 I *GW&M: _ 2.541_ 

•taad&rd·9'1"&iic·ao4• (P,W): w ••to-paaa1•t-•1z•: • or fall•iza: I 
pcaaiaq-ar .. (pi••l•) 1• I: 1152 (•1••1152 .,..3451) i• T: 1311 (•i••fll ..,..z711) 
pr•faruca·•al••: 90t. p1aal9 k aclaqaat• to 314.U __ .,..t .. · u1h 
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modification 

graphic setup 

final c.hac:.k 

layout 

TOOLS 

misc. 

modes ! 
I 

technology 

chanqa file 

save file 

exit 

status 
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"Modes" are determined in the status window. They are presettings for routine 
working processes in PRISMA. 

The presettings are: 

System'."'units: Specification of the measurement unit to be used (inch or mm). 

Real-time-integration: The reaction that changes in one model will have on another 
one can be switched on or off. 

ISO-Text: Specification if the legend is to be effected according to the ISO norm. 

Symbol-frames: Specification if a frame shall be visible around the symbol. Makes 
the placement easier because collision possibilities become visible. 

Pop-ups: Specification if the popup menu is available with <RMB> or not. It can also 
be switched on with <RI I>. 

Relation-help-graph.: Presetting if the relation between SCS and PCB side shall be 
displayed graphically when selecting "Modification/relation". 

Lowercase char.: Specification if legends may also contain lowercase (or only 
uppercase). 

Crosshair: Crosshair visible or not 

Automatic-routing: automatic routing 

Textfield by number: 

Airlines: Specification if "airlines" are shown or not. 

Rotation: Specification if the rotation point of an object is to be shown. 

Automatic-reroute: Specification if all connections are rerouted after the shifting of 
a symbol. 

Textfield-size automatic.: Presetting if the text field size is adjusted automatically 
according to the quantity of the text. 

Search-range: grid size in which the objects shall be realized. 

Terminal-help: An additional display help can be switched on (optical help for 
terminals). 

Size: Size of the terminal help graphic. 

Autoclearance to symbols: If the clearance is violated, an error message appears. 

To signals: If the clearance is violated, an error message appears. 

Auto-routing grid: grid in which the route mode works 

Display grid: Here, you can determine the size of the display grid. 
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Interactive grid: Here, you can determine the size of the interactive grid. 

T-Type: standard presetting for track types 

A: size of the track cross-section 

Auto-enter terminal into signal: logical assignment of a terminal to the neighboring 
signal 

Auto-rename if signal-collision: When connecting two different signals to a terminal, 
the message "Signal collision" appears. After pressing <LMB>, the signals are 
connected nevertheless and get the same name. 

Auto-enter signal into bus: Specification if signals that shall be connected to a bus 
wire are connected automatically after the names have been entered or if the 
connection shall be digitized manually. 

Auto-delete in layout: Specification if a deletion in the schematics (SCS) shall 
automatically effect a deletion in the layout (PCB). 

Auto-create textfield for SCS name: Specification if the symbol legend shall be 
effected automatically. 

Text size min/max: Specification of the legend 

Textfield position: Position of the legend 

Minimal length: minimum length of the text field 

Rate of valid climb: Specifies the angles that may be drawn during the digitizing 
(only right angles, only multiples of 45 •, all angles). 

Panning-area: Specification of the PAN area in pixels. Therefore, you have to set 
standard graphic mode P. 

Standard-graphic-mode: W = window or P = PAN 
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6. TECHNOLOGY 

SC:S: t:•HlCt.lOM 
(I) -iftcaU• (1) (A) •tac. 
(G) tr•Plltc (II) -
(f) Unal c- Ct> tae-1.,,, 
(L) la,_t 

(C) c.._ Ula 
(0) -ta Ula 
(Z) UU 
(S) •tat• f: ! 

graphic setup 

fin.al check 

layout 

misc. 

mod•• 
t:lldmoloqy 

c:hazlq• fil• 

save file 

•zit: 

status 

The menu "Technology" serves for defining the {graphic) representation and the 
assignment of a representation to an object. 

The submenus have the following applications: 

(l)Line technology: Definition of line types to which a certain line width and 
diameter is assigned. 

(2)Line assignments: Assignment of a certain line type to the objects signal, bus, 
element and terminal. 

{3)Terminal technology: Definition of certain terminal 
types 

{4)Terminal assignments: Defines which terminal variant is automatically chosen for 
which orientation (top, bottom, right, left). 

(5)Text technology: Definition of text types to which a certain width and height is 
assigned. 

(6)Text assignments: Assignment of these text types to the objects free text, symbol 
name, terminal name, signal name, pin name, component name and log./physical 
terminals. 

(?)Selection mask: Controls the library access over the dynamic components. 
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LINE TECHNOLOGY 

Status window 

In this window, you can define line types. A definition consists of an index (three
digit number) to which a line width and a diameter is assigned. If line width • 
diameter, the end of the line is a rectangle (ref. also to the router manual: track 
width). 

You have to confirm the entered values with <RETURN>. 

A starting value may be entered in the field "First number". After the definition has 
been finished, the system creates the next line index. 

LINE ASSIGNMENTS 

Status window 

The line types that have been defined in the submenu "Line technology" can be 
assigned to the respective objects here. 

The assignment is made by entering the respective index of the line type for one of 
the objects signal, bus, element or terminal. 

The entry must be finished with <RETURN>. 

TERMINAL TECHNOLOGY 

Defines the display of terminals 

Terminal assignments 
Status window 

The terminal index determines which terminal graphic is chosen automatically to 
mark the terminal type. 

Text technology 
Status window 

In this submenu, text types that are characterized by their width and height are 
defined. 

The identification is made according to the text index (a three-digit number). 

Text assignments 
Status window 

In this menu, objects are assigned to the text types that have been defined in the 
submenu "Text technology". The following objects are available: 

free text, symbol name, terminal name, signal name, ISO name, component name 
and log./physical terminal. 

The assignment effects that texts are automatically created in defined formats 
during the lettering of the plots. 
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SELECTION MASK 

sea~ hJN"ary-selecu.an-Jl 9rul; 1.~7u_ 

Mlect.l• t.,,. r- •al. I" 
____ ..,.. 

I.I 

• IC 
ICT , 

T t. -· -· •1 

-· 
-1 

<- .. 1 .. :. <. ), .... c ..... , ... ..,,..., .......... . 
prtwtt,..r- ,,... t t• s 
.. llri•ltf -> -1 

•ali• fw CS.Pl: I 

-- - L4U2l 

tan -1.-at.• 

By means of the selection mask, the library access is controlled. The selection mask 
is user dependent (dynamic component selection). 

Selection types may be: 

Component elements (TTL, HCMOS, ALS, LS, etc.) 

Shape types (standard, SMD, etc.) 

For the library access (ref. to "Insert symbol"), the selection is limited to the 
specified types in this way. Different priorities must be defined. 

Page 62 Calay Systems, Inc. PR/SMA Reference Manual 1989 



SCHEMATICS;change File 

7. CHANGE FILE 

SC:S; t unet ions 
(I) -U'lcatio• (1) 
(c;) qrapll1c 
( F) t11\al clHICll 
(L) layoat 

(A) •i•c. 
(14)--
(T) teclU\01091 

(C) c~ file 
(U) spdate file 
{I) Ul.t 
{S) •tat• f: !! 

-· - lS4uJ 

----~- ---~---- ~--- - - - --- -

This function has not yet been implemented. 
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nxxlific:a~: \ 

graphic setup 

final c:hac:k. 

layout 

misc. 

modes 

technology 

chanqe file 

save file 

exit 

status 
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8. SAVE FILE 

S<:S: hncuo"" 
(I) l!Od1f1cau- (1) 
( c;) 9f"•pll1c 
( f') final clleck 
(1.) i.1out 

(J.) •Lac. 
(M)-a 
(T) tecllno1091 

(C) dl.ulfe file 
(U) wpdAte Ule 
(ll) att 
(S) atat• f: ! 

-- - lS4uj 

graphic setup 
helltoal. ~-/btn/£sh~-------------~------- ----- --- -

final chac:k 

layout 

misc. 

rood.as 

technology 

change file 

sava fila 

exit 

status 

This menu is used for the intermediate storing of the file. For longer files, it is 
better to create a backup from time to time so that you do not loose all your data in 
case of a system breakdown. 

Compress data: 

adb-data can be compressed with the UNIX function "compress". Result: the file 
con ta ins less blocks afterwards (space-saving) 
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9. EXIT 

SC$: hftCU-
(1) -lficaUoa (1) (A) a1ae. 
(G) 9ra,llic (Ml --
(f) f laal cllcck (T) tec:ftaol09J 
<&.> l•ro•\ 

(C) cllallfe Ula 
(II) •pdata Ula 
(ll) an 
(S) stat• 

-- - 54•J 

f: i 
.rtrtltool - /bln/C"sl\ - ~ - ------ - - -- -- -- --- -- - -- -

graphic setup 

final check 

layout 

misc. 

modes 

technology 

c:hanqe file 

sava file 

exit 

status 

With this function, the program is finished and you get back to the UNIX operating 
system. 

You can store the data by pressing <RETURN>. If the data shall not be stored, press 
<ESC><ESC> and type "Y" twice. 
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10. STATUS 

SCS: tvn.ct1ona 
(I) -1t.1caUoa (1) 
(G) vapl\1e 
(F) final cfteclL 
(t.) layout 

(A) •isc. 
(ll) --( T) tecllfto1091 

(C) c ....... file 
(U) wpdate file 
(X) Ult 
(S) stat• 

-· -
f: ! 

(54uj 

graphic setup 

final chac.k 

layout 

:nisc. 

modes 

tec:hnoloqy 

chanqe file 

save file 

exit 

status 

This function shows the current version number of the software in the status 
window. 

The version number of the program and the menus are displayed. You can leave the 
menu "Status" by calling another menu. 
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11. Modification 

PCa: tucuou 
(a) -aUaaU• 
(A) lllH. 
(T) t•-lon 
(I) ....... Ula 

(II) _..iaia .. t .. 
<•>-<•> Uaal e ... 11 
(II) ••ta fUa 

Graa: 1 . .111 I I.JU "'' -
(C) Clill 
<r> etatw 
(I) ec-Ull8 
(I) utt let:! 

LAYOUT/Modification 

final check 

schmaatics 

TOOLS 

misc. 

mad a 

technaloqy 

chanq• file 

S&vtl file 

exit 

status 

The menu "Modification" which supports the graphics is the largest menu in the 
system. Standard values like track width, grid size and colors, can be determined in 
the menus "Graphic setup", "Technology" and "Modes". 

The functions do not have a hierarchy so that the user can select all executable 
functions at any time. These functions can be combined in five units: 

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

(2)0bjects (components, connection points, signals) 

(3)Actions that can be executed with these objects (edit) 

(4)Digitizing help (for making connections) 

(S)Functions that allow the menu selection or the connection of the subordinate 
items {e.g. a repeat function) 
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Graphic selection 

After calling the function "GRAPHIC", the menu "Graphic selection" appears in the 
status window in which the board elements to be displayed (components, terminals, 
segments, vias, etc.) and the layers are determined . 

t~: .. 
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"'.,.. • 1 c•l..r o1'1 

cel....-.. c1..,.1 
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Behind the input fields, the possible entries are listed in parentheses. 

The different input possibilities allow an exact specification of the parameters to be 
displayed. 

The input possibilities for the detailed specification of the element parameters are 
listed on the right side of the menu for your information. 

Explanation of some specifications: 

X=all 

Y=free 

C=comp. 

P=pads 

Page 68 

All parameters of the respective element shall be displayed 
(corresponds to the specification of all letters in parentheses) - e.g. 
all components = fix and variable components. 

When displaying the element "Restricted area", the 'free' restricted 
areas (i.e. not assigned to a signal or component) are included. 

When displaying the elements "Frame" and "Text" (i.e. display of 
component frame and legend), the components are included. 
When displaying the elements "Segments", "Vias", "Text", the pads are 
included. 
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U=proposals 

H=heat trap 

B=via block 

Z=sheet 

R=rout. 

O=outline 

LAYOUT /Modification 

When displaying the elements "Segments" and "Vias", the 'proposals' 
(= connection possibilities for the router) are included. 

When displaying the element "Segment", the heat trap segments are 
included. 

When displaying the element "Restricted area", the areas in which no 
vias must be placed are included. 

When displaying the elements "Frame" and "Text" (i.e. display of 
component frame and legend), the work sheet elements are included. 

When displaying the element "Frame", the routing area is included. 

When displaying the element "Frame", the board contours are 
included. 

In "Layer:" in the lower part of the menu, you determine the layers to be displayed 
in the foreground (ref. to "Top layers", function "Colors") by entering the name or 
the layer number from the layer plan. 

When selecting "remaining", all layers that have not been specified are displayed in 
the background (in color no. 0 of the pcb_palette file). 

Notes: 

- For PRISMA stations with UNIX standard operating system, up to 4 foreground 
layers can be displayed at the same time. 

- For PRISMA stations with UNIX OS4 operating system, up to 12 foreground 
layers can be displayed at the same time. 

The last line of the menu contains the component/pin search function. 

When specifying the component name, possibly the pin specifi-cation, <CR>, a new 
artwork is effected; the component, pin is highlighted and moves into the center of 
the screen. 
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The option "Graphic setup" in the modification menu corresponds to the option "Set 
graphics" in the main menu. 

Work menu 

You return to the superior menu "Modification". 

Main menu 

You return to the main menu. 

Window 

Here, you can define a new window. 

Procedure: 

Move the cursor to the place where you want to define the lower left corner of the 
window. With the left mouse button (called <LMB> in this description), you fix this 
corner. You can then open the window with the mouse until it has the desired size. 
The final size of the window is determined by pressing <LMB>. 

Full view 

Deletes the current window and shows the total work sheet again. 

Window Joe. 

By selecting "Window loc.", the current window is represented by a symbol in 
relation to the total size of the work sheet. Here, you may choose a new window 
directly: move the crosshair to the place where the lower left edge of the window is 
to be defined. Fix this edge with <LMB>. You can then open the window with the 
mouse until it has the desired size. The final size of the window is determined by 
pressing <LMB>. 

Refresh 

With this function, the screen is cleared and you get a new artwork. 

Center 

Sometimes, it is necessary to keep the current scale but to represent a slightly 
different window. 

When selecting this function, the crosshair position becomes the new center of the 
picture. Note that it is not possible to move the window over the left edge of the 
sheet (the lower left corner is the coordinate origin). 

Grid on/off 

With this function, the grid may be switched on/off. It has no influence on the 
effectiveness of the grid. The grid may be represented with points or lines. This can 
be selected in "Graphic/Color setup" in the status window. 

If the grid is too fine, it will be suppressed because otherwise the screen would be 
white. 
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If the grid is not needed for the placement, it should be switched off since it has to 
be drawn anew for each picture; this delays the artwork. 

Status window 

The optical display support of the menu "Modify graphic" can in some cases only be 
selected in the status window. 

The display support applies to the following areas: 

(l)Color display (e.g. selection of a standard setting) 

(2)Selection of the elements to be displayed: terminals, vias, frame, auxiliary grid, 
the different display modes of components, etc. 

(3)Selection of the layer to be displayed (of a multilayer board) 

(4)Selection of the window (definition of windows by entering the coordinates of the 
lower left and the upper right corner) 

Restore 

Works like "Refresh" - but the contents of the picture is not calculated anew: it will 
be newly written by means of the graphic memory (this is faster). 

Zoom 

As known from the photo optics, you can determine a part of the picture here that 
shall be zoomed. With the crosshair, you define the section to be enlarged (with 
<LMB>) or reduced (with <MMB>) by a constant factor. With <RMB>, you can 
interrupt the procedure. 

Grids 

The grid is an orientation help and facilitates the work at the screen. If you want to 
place a component for example, the crosshair moves to the point that lies next. The 
distance between the points may be chosen individually. In the status window, IO 
different standard settings with the respective numbers are available that can be 
defined with the keyboard. 

In order to choose of these settings, you have to click the respective number in the 
menu window. If you do not find a suitable setting, you can either define a new 
standard setting or enter the distance between the points manually with the 
keyboard. 

In the status window, the current values appear for the different grids (digitizing, 
auxiliary, and routing ·grid). The measurements (either- inches or mm) to be assigned 
to the numbers can be defined in the menu "Modes". 

The current measurement is shown in the status window in the field "MS". (When 
changing the units, the system automatically changes the entry). 
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Status window 

The system offers four different grid types that facilitate your work, especially the 
digitizing and placement. You can define 10 standard values for the grids which 
may be stored in the status window with a respective number (0-9). New standard 
values can be defined by overwriting the old value and pressing <RETURN>. 

Digi-grid 

This is the resolution used for the digitizing. The crosshair is moved according to 
this resolution. 

Disp-grid 

Specifies the resolution of the grid that can be activated with "Grid on/off". In 
difference to the SCS side, this grid is not dependant on the digi grid. 

Place-grid 

Specifies the grid for the component placement. 

Temp-grid 

Here, you can adjust a temporary grid that remains active until the kind of object 
(component, signal, etc.) is changed. 

Digits 0-9 

For some functions. e.g. "Grid on/off" and "Color on/off", parameters are represented 
by numbers in the status window. For changing the parameters, click the respective 
number in the menu window. The value will be changed accordingly. 

Number start 
Number stop 
Color on 
Color off 
Color clear 
Layer on 
Layer off 
Display mode 
Via mode 

These functions are not yet available. 
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0/0 

With this function, the coordinate reference point can be determined. The production 
zero point is the coordinate reference point if nothing else has been defined (ref. to 
"Technology /Sizes"). 
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When selecting this function, the x and y coordinates of the crosshair are shown in 
the status window. 

Def. colors 

This function is not yet ayailable. 

Work menu 

You get back to the superior menu "Modification". 

Main menu 

You get back to the main menu. 
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COLORS 

I. Definition of the colors 

The composition of the 83 available color tones for the PCB graphic is defined on 
the directory lib/sys in the file "pcb_palette". 

You can edit this file with the vi editor and change the color composition, if 
necessary. 

The pcb_palette file has the following syntax: 

Color no. red-part, green-part, blue-part color specification (or element to be 
displayed) 

The part of the three basic colors (red; green; blue) is defined with the respective 
numbers from 0.0 to 1.0: 

0.0 --> color does not exist (zero part) 
1.0 --> color has full intensity 

Intermediate values are defined with the number behind the decimal point (= 1/10 
units). 

Note: 

The color 0 is reserved for the color definition of the background. 

Examples: 
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green --> 0.0, 1.0, 0.0 
yellow --> 1.0, 1.0, 0.0 (= red + green) 
black --> 0.0, 0.0, 0.0 
white --> 1.0, 1.0, 1.0 
airline --> 0.0, 0.6, 1.0 (= bluish-green) 
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II. ASSIGNMENT OF THE COLORS AND THE KIND OF DISPLAY TO THE BOARD 
ELEMENTS 

The assignment is made in CIS-PCB in the submenu "GRAPHIC". 

After calling the function "GRAPHIC", the menu "PCB: Graphic selection" appears in 
which you can determine the board elements to be displayed (components, terminals, 
segments, vias, etc.). 

For the assignment of the colors that are needed for the display of the PC board 
elements, you activate the menu function "Colors". 
The menu "PCB: Element representation & colors" appears. 
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1. SPECIFYING THE ELEMENT REPRESENTATION 

In the first part of the menu, the element representation is determined. The 
specification possibilities are listed in the right part of the menu. 

Behind the input fields, the allowed entries are specified in parentheses. 

Explanation of some specifications: 

C=cont. 

F=fill 

R=real 

D=dist. 

M=plus mark 

Top layers: 

highl. techn. 
wrong 
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Only the contours are displayed. 

The element is displayed filled. 

Only the general clearance specified in the menu "Placement 
& routing" will be considered in the graphic output. 

If an additional clearance has been defined in the track 
and/or via technology, it is added to the general clearance in 
the graphic output of the respective elements. 

The cross marking for rotation points, pinl mark, etc. is 
displayed in the graphic output. 

Number of signal layers that shall be displayed in the 
fore ground at the same time (display mode). 

For PRISMA stations with UNIX standard operating system, 
up to 4 top layers can be specified: 

1 ·> only one layer in the foreground (starting with the 
component side) 

2 ·> 2 layers (= I layer pair) in the fore-ground (starting 
with the two outer layers) 

4 ·> 4 layers (= 2 layer pairs) in the fore-ground (starting 
with the 2 outer layer pairs) 

For systems with OS4 UNIX, up to 12 top layers can be 
specified. 
With the FS key, you change from foreground to background 
and with the F6 key from background to foreground. 

Technology violations are highlighted (specification Y /N). 
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l. COLOR SPECIFICATIONS 

The color assignment is made in the lower part of the menu. 

For the color specification, you have to enter the respective color numbers from the 
pcb _palette file. 

Explanations: 

Airlines and 
Highlight 

Frame 

Remaining 

COMP 
SOLD 
etc. 

Calay Systems, Inc. 

The colors defined for airlines and high-lights in the pcb palette 
file are output here for your information and cannot be changed in 
this menu. 

Here, you can specify the color number for the displa.y of the 
frames {component frames, text field frames), outlines (board 
outline, sheet outline) and texts. 

Here, you enter the color number for the display of all board 
elements that are lli21 in the foreground {ref. to "Top layers"). 

As the def a ult, color no. 19 { = black) appears. 

The signal layers defined in the layer plan 
appear here. 
With the color assigned to a layer, all segments and areas of this 
layer are displayed when it is shown in the foreground. 

Note: 

Vias and through-connected pins are always displayed with color no. 
3 {= yellow, according to the presetting in the pcb_palette file). 
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PAN ON/OFF 

With the pan (or scrolling) function and the window defined in "Modes", you can go 
through the complete picture memory (• entire board). 

·, 

The functions "Window", "Full view", "Window loc.", "Refresh", "Center", and "Grid 
on/off" are all needed for a better display. They are also available in the submenu 
"Modification graphic". 

WINDOW 

Here, you can define a new window. 

Procedure: 

Move the cursor to the place where you want to define the lower left corner of the 
window. With <LMB>, you fix this corner. You can then open the window with the 
mouse until it has the desired size. The final size of the window is determined by 
pressing <LMB>. · 

FULL VIEW 

Deletes the current window and shows the total work sheet again. 

WINDOW LOC. 

By selecting "Window loc.", the current window is represented by a symbol in 
relation to the total size of the work sheet. Here, you may choose a new window 
directly: move the crosshair to the place where the lower left edge of the window is 
to be defined. Fix this edge with <LMB>. You can then open the window with the 
mouse until it has the desired size. The final size of the window is determined by 
pressing <LMB>. 

Not yet implemented. 

REFRESH 

With this function, the screen is cleared and you get a new artwork. 

CENTER 

Sometimes, it is necessary to keep the current scale but to represent a slightly 
different window. 

When selecting this function, the crosshair position becomes the new center of the 
picture. Note that it is not possible to move the window over the left edge of the 
sheet (the lower left corner is the coordinate origin). 

GRID ON/OFF 

With this function, the grid may be switched on/off. It has no influence on the 
effectiveness of the grid. The grid may be represented with points or lines. This can 
be selected in "Graphic/Color setup" in the status window. 

If the grid is too fine, it will be suppressed because otherwise the screen would be 
white. 
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If the grid is not needed for the placement, it should be switched off since it has to 
be drawn anew for each picture; this delays the artwork. 

A component can be connected with several single operations that will be described 
here: 

GET COMPONENT 

This function always precedes each operation. "Get" means activating an already 
generated component for further processing. The activation is achieved by clicking 
the component with <LMB>. 

The activated object will be highlighted (by standard, it will be displayed in blue). 

After "Get", the cursor automatically jumps to "Move component". 
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The status window (basic window) will be shown for all operations with components. 
All functions can either be activated in the menu window or with a respective 
keyboard entry. 
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CREA TE COMPONENT 

With this function, new components that do not yet exist in the library can be taken 
into the system. 

These new components are only placeholders at first, represented by a rectangle. 

With <LMB>, this contour can be opened from the lower left corner to the upper 
right side. 

A name is assigned to each generated component. 

Afterwards, the cursor moves to "Create terminal". 
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This function allows the access to components existing in the library. If you know 
the name of the component, you can enter it in the status window. The respective 
component is attached to the crosshair and can be placed. If you do not know the 
name, the library can be listed in a window and you may choose the desired 
component. 
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When inserting components in the layout, a read and/or write access to the library 
COLUMBINE is sometimes necessary. 

In order to insert components from the library, there are 4 different search criteria: 

L: logical name (e.g. "NOR", "NAND", etc.) 
P: physical element that realizes this logical function (e.g. "SN74LSOO") 
S: item number (internal meaning) 
B: shape (e.g. "DIP16") 

MOVE COMPONENT 

With this function, a component can be shifted or rotated in the layout. Therefore, 
you have to get the respective element first. The angle is specified in 1/10° (e.g. 
"90 °" corresponds to "900"). The direction of the rotation is mathematically positive, 
i.e. counter-clockwise. 

When moving the mouse, the contour of the selected component is also shifted. 

Move to the des.ired position and fix it with <LMB>. Rotations in 90 ° steps are 
effected with <MMB>. "Collisions" with other components cause an error message in 
the status window. A symbol cannot collide with itself so that slight shiftings are 
possible. 

In "Move component", the component is shifted with all attached terminals. The 
signals are also shifted. If tracks have been digitized, new airlines starting at the 
connection points of the tracks are connected to the respective pin. 
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RENAME COMPONENT 

You can assign a name to the activated component if the numbering dur.ing the 
generation becomes tangled. In the status window, you can enter the desired name 
with the keyboard. 

The name may consist of up to 10 characters, but must not begin with $ because this 
character is reserved by the system. 

DELETE COMPONENT 

An activated component is deleted with <LMB> if "delete immediately" has been 
activated in the submenu. Otherwise press <LMB> again or <RETURN> for 
confirmation. 

ATTENTION! 

If you delete a component, all signals and terminals of this component will also be 
deleted. In addition, the respective symbols, signals and terminals disappear from the 
schematics. 

REMOVE COMPONENT 

Invalid command 

COPY COMPONENT 

With this function, a component can be copied to any free place. First a rectangle 
appears around the component at the crosshair position. With the mouse, it can be 
moved to the desired position. There, the copy of the component is inserted with 
<LMB>. 

Previously, it can be rotated in 90 ° steps with <MMB>. 

Before placing the component, a new name and a rotation angle may be assigned to 
it in the status window. If no name is entered, the component is named by the 
system. 

EXCH. POS. 

With this function, a pair of already drawn components can be exchanged. The 
connections are moved together with the components. 

Procedure: 

I. Get the first component. 
2. Select "Exch. pos.". 
3. Click the second component. 

ATTENTION! 

Already drawn tracks become airlines again. That may destroy your work. 
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EXCH. SHAPE 

With this function, you can replace one component by another. 

Procedure: 

I. Get the component to be replaced. 
2. Select "Exch. shape". 
3. Click the other component. 

DIGITIZE COMPONENT 

Can only be used with the function "Modify graphic". 

LIST COMPONENT 

A list of component names will be displayed in a text window that appears on the 
screen.The window cannot be shifted. By clicking the fields "continue" or "previous", 
paging is possible. The component is selected by clicking the respective name. 

You can only continue your work in the layout if a component name has been 
selected or the window has been closed by clicking "quit". 

In connection with the operations "Get component" or "Create component", a listing 
of the components that already exist on the schematics is output. 

With the option "Insert component", a list of all components available in the library 
is shown. 

All other combinations require the activation of a symbol with "Get symbol". For this 
reason, the list of the already used symbols is output each time. 

GUIDED PL. 

With "Guided pl.", the components can be placed anywhere with the mouse. After 
releasing a component with <LMB>, the next component is automatically offered, i.e. 
you need not get it first. The sequence in which the components are offered is 
determined by the system and considers the number of connections to already placed 
components. 
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SUBMENU 
PLACE COMPONENTS 

>ea: p,4ace C09flllOM•t8 i;ru:: Ll71 I 1 .. 111 llS: - •H•J 
fc't: G -&::!iZZ __ i.,.... 

, __ ---· : T.o __ I 1.1 __ .--at. : •-( ) 

1-.tiate kUl 

-
tri .. lltnnl - /tttn/r«"Oft • -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

....... -./elf 

,...,.,.•Urli•• 

c....n• ...C+O 

EJ --· 

IMMEDIATE KILL 

If you activate "delete" and this function after getting a component, it will be 
deleted immediately. It might be necessary to press <LMB> or <RETURN> for 
confirmation. 

REORG ON/OFF 

After activating this function, the airlines of the connections to the component are 
optimized by the system when shifting the component. 

REORG.-AIRLINES 

When calling this function, the system optimizes the airlines. 

CONNECTED M+C+D 

When moving (M), copying (C) or deleting (D) a component or component groups, the 
digitized tracks are also modified. 
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PLACE GROUPS 

In the popup menu, the following options are available: 

- all components 
- no component 
- reset 
- adjust 
- force model 
- force vectors 
- matrix model 
- pairwise interchange 
- digital 
- previous 
- swap 
- show gates 
- main menu 

ALL COMPONENTS 

With this function, all components are taken up. 

NO COMPONENT 

With this function, you can undo the function "all components". 

RESET 

All activated components are placed outside the board. 

ADJUST 

The activated components are adjusted. 

Necessary parameters: 

Adjustment axis: 

x The components are placed on a line that is parallel to the x-axis. The x
coordinate of the components will not be changed, the new y-coordinate 
must be specified in "Coord." 

y See above, but the line is parallel to the y-axis. 

Coo rd.: 
x or y-coordinate of the adjustment axis. 

Mode: 

0 The components are placed on the adjustment axis. 
I The components are placed that the lower (or left) edge of the components 

lies on the adjustment axis. 
2 like "I", but the upper (or right) edge of the components lies on the 

adjustment axis. 
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Check: 

N No collision check is effected. The components may overlap. 
Y A collision check is executed. When a collision is found, the function is 

interrupted. 

FORCE MODEL 

All components that have not yet been placed (= all components taken from the 
board with "Reset") will be placed on the board according to a force model that tries 
to minimize the connection lengths to the already placed components. This function 
is only possible if firmly placed components (e.g. connectors) already exist on the 
board. With this procedure, the components may oyerlap. 

FORCE VECTORS . 
The system calculates the main direction of the signals at the activated components 
and shows it with its force vectors. With a refresh, the red lines disappear. 

MATRIX MODEL 

The system divides the board into different areas so that each component gets an 
area. The system places the components. With a refresh, the red lines disappear. 

PAIRWISE INTERCHANGE 

The system changes the placement of the components to get the shortest connections 
between the different components. 

DIGITAL 

Preparation of the board for the digitizing. This function should always be called if 
tracks are digitized before calling a placement automation. 

PREVIOUS 

With "previous" or by clicking the menu field "Component", the function "Place 
groups" can be left. 

SWAP 

With this function, you can swap gates between components or pins within a gate. 

Procedure: 

(l)Click swap 
(2)Click a pin 
either 
(3)Click a pin of the same gate; the two pins swap the signals 
or 
(3)Click a pin of another gate; the two gates swap their position within the 

components. 

The pins or gates to be swapped must be of the same type. 
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SHOW GATES 

This function shows which pins belong to a gate. 

MAIN MENU 

With this function, you get directly back to the main menu. 

TRANSFORM COMPONENT 

Newly created components for which no symbol and no relation exists on the SCS 
side, can be 'copied' to symbols on the schematics with this function. 

Symbol and shape have the same graphic; they are related automatically. 

SWAP COMPONENT 

In valid function 
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GET TERMINAL · 

The connection points (terminals) are activated with <LMB> for the further 
processing. 

Afterwards the cursor jumps to "Move terminal". 

Activated terminals are not moved in the crosshair but in a small square. With 
<LMB>, the new position is fixed. The terminals are incremented for each 
component. The identification is made according to the component name and the 
terminal number in the status window. 
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CREATE TERMINAL 

When generating a terminal, the position of the crosshair determines the position of 
the newly created connection point. Terminals can be placed at all free places, i.e. 
places without any objects (components, other terminals, signals, tracks, copper areas, 
restricted areas). 
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You have to get the assigned component previously. 
If two terminals are too close (or overlap), the error message "Pin collision" is shown 
in the status window. Terminal groups (e.g. the pin rows of an IC) are created as 
follows: 

(I )Enter the x and y values for the distance in the status window. 

(2)Enter the desired number of terminals. 

(3)Place the first terminal at the desired place or enter its coordinates in the status 
window. 

(4)Confirm the entry with <RETURN>. 

The origin of the reference system is the placement coordinate of the component. 
The terminal coordinates ref er to this origin. 

Attention: Plausibility checks concerning the position of terminals within the 
component will not be executed. 

Status window 

If a group of terminals is to be created, you have to enter the distance between the 
terminals in the field "DIST." (with the respective coordinates). 

In "Numb.", you specify the number of terminals to be created. 

INSERT TERMINAL 

Invalid operation 

MOVE TERMINAL 

Terminals activated with <LMB> can be shifted to a new position with this function. 
With <MMB>, the terminal is rotated in 90 ° steps. It is not possible to superimpose 
terminals; you will get a respective error message ("Pin collision"). 

RENAME TERMINAL 

During the generation, the terminals get a definite name. It consists of the name of 
the assigned component (e.g. IC8) and the terminal number. 

The name can be changed in the status window. 

Procedure: 

.(l)Get the terminal with <LMB;>. 
(2)Activate the function "Rename terminal". 
(3)Change the name of the activated terminal in the status window. 
(3)Confirm the entry with <RETURN>. 
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DELETE TERMINAL 

Terminals can only be deleted one by one. 

Attention: The removal of terminals has no effect on the SCS part. 
In the terminal parameters, there is no deletion protection for terminals. 

Terminal groups cannot be deleted (for that reason, the options "Continue", "Multi· 
action" and "Multi-select" are not allowed for terminals). 

COPY TERMINAL 

Activated terminals are copied to the desired place with this function. The copy is 
assigned to the component shown in the status window and gets the specified serial 
number. For copying a terminal several times, ref. to "Create terminals". 

REMOVE TERMINAL 
Invalid command (see "Delete terminal"). 

EXCH. POS. 
Invalid command 

EXCH. SHAPE 

With this function, you can replace one terminal by another. 

Procedure: 

1. Get the "master terminal". 
2. Select "Exch. shape". 
3. Click the terminal to be replaced. 

DIGITIZE TERMINAL 

In valid command 

LIST TERMINAL 

Terminals can not only be selected directly (with the crosshair) but also in a 
terminal list. 

Procedure: 

(1 )Select "Get terminal". 
(2)Get the component whose terminals are to be listed. 
(3) Select "List terminal". 
(4)Get the desired terminal name with the mouse; you may use the text fields 

"continue" or 11previous" for paging. 
(5)You can only continue your work after leaving the list window. In order to leave 

the window, you have to select a terminal name. If no terminal name is selected, 
the window can be left with "quit". 

The options 

"guided pl.", "place groups", "transform", "swap" are not allowed in connection with 
terminals. 
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In the status window, the signal, symbol and component names are specified to 
which the respective connection point of a terminal refers. Signal and symbol names 
come from the model schematics (SCS), whereas the component name is the 
connection to the layout (PCB) model. 

The following specifications are used: 

SCS terminal 
# SCS signal 
& SCS symbol 
$ PCB component 

GET SIGNAL 

A signal in the layout model corresponds to an airline in the schematics model. 
Signals are the logical significance of a connection. This logical connection can be 
realized physically as track. Because of these two interpretation possibilities, a 
connection can be processed as signal (logical) or as track (physical). The activation 
for the further processing (e.g. digitizing) is made with "get". Therefore, the 
respective signal is clicked with <LMB>. 

The activated signal and the assigned terminals (pins) are highlighted and the cursor 
moves to "Insert signal". 

CREATE SIGNAL 

With this function, new signals can be created. 

Procedure: 

(!)Enter the name in the status window. 
(2)Press <RETURN>. 

INSERT SIGNAL 

With this function, the connection of two terminals or copper areas over a signal 
wire is possible. 

Procedure: 

(I) Create the copper area. 
(2)Get the respective signal 
(3)Select "Insert signal". 
(4)Click the terminal/copper area with <LMB>. 

Track connections between terminals (pins) are only accepted by the system if both 
terminals were connected logically by the same signal. If this is not the case, the 
error message "Pin could not be connected" appears. 

MOVE SIGNAL 

Invalid operation 
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RENAME SIGNAL 

When generating signals, they get a definite name by the system (on the PCB side 
the character "#" followed by a number). If you want another name for the signal, it 
must be activated with "Get signal". Then you may enter a new name in the status 
window (up to 10 characters). The name must not begin with "#", as this character is 
reserved for the system. The input is finished by pressing <RETURN>. 

DELETE SIGNAL 

Activated signals can be deleted with this function. It must be confirmed with 
<RETURN>. 

The deletion is irrevocable. Therefore, you should check before using this function 
if the activated signal shall really be deleted. 

COPY SIGNAL 

Invalid function 

REMOVE SIGNAL 

Complementary function to "Insert signal". This function removes the assignment of 
a pin to a (logical) signal. The cursor does not automatically move back to "Get 
signal", so that complete terminal groups can be removed. 

EXCH. POS. 

Invalid operation 

EXCH. SHAPE 

Invalid operation 

DIGITIZE SIGNAL 

Invalid operation 
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LIST SIGNAL 

In an additional text window, the names of all signals existing in the layout are 
listed. With "continue" or "previous", paging is possible. You leave the window with 
"quit" or by selecting a signal name with <LMB>. The respective signal is highlighted 
and activated for the further processing. If you get a signal before calling this 
function, all terminals of this signal will be listed. 
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The complete digitizing help (modify graphics, digitize and the assigned functions 
offset, line, circle, via, text, rotation point, area) is not available for signals. 

Ref er to the track functions. 
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TRACKS 

The signals that you created in the SCS model appear as airlines on the PCB side. 
Tracks are the physical realization of these airlines. If you click tracks for 
modification, the function "Get" will be activated first. The object "track" consists of 
"line" and "via" (through connection). By activating "Line" or "Via", you can either 
get lines or vias. If no digitizing help is activated, lines will be preferred. 
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GET TRACK, LINE 

This function is used to get an airline or an existing track. In the status window, the 
name of the signal that is attached to this track appears. 

The system moves to "digitize" or "shift" according to the operation that was chosen 
last. 

ATTENTION: It is important for the digitizing at which place you get the track. 

GET TRACK, VIA 

With this function, you can get a via. The system moves to "digitize" or "shift" 
according to the operation that was chosen last. 
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MOVE TRACK, LINE 

After getting a track, its course can be changed. A line appears on the screen. The 
part of this line that is vertical to the track determines the shifting. With <LMB>, 
the shifting is executed. Only a parallel shifting is possible. The neighboring track 
parts will be lengthened or shortened. 

ATTENTION: Vias are fixed points, i.e. they must be shifted separately. 

MOVE TRACK, VIA 

With this function, an activated via can be shifted. The tracks will be lengthened or 
shortened to the via. If the track is displayed in yellow, the red and the green tracks 
overlap. 

DELETE TRACK, LINE 

By clicking this function, the activated part of the track can be deleted again. The 
vias are fixed points and are not effected by this function. A deleted track appears 
as blue airline on the screen. 

The digitizing of a track can be interrupted at any time by clicking "Get". An 
airline is drawn from this point to the target pin for your orientation. 

If a track was digitized incorrectly, it can be deleted from point to point. By 
pressing <MMB>, the track disappears up to the last point whereas a via consists of 
two points. The airline to the target pin will be moved accordingly. 

For better understanding, the handling of the mouse is explained here: 

<LMB> Place the points and digitize the tracks 

<MMB> Delete the track from point to point. 

<RMB> Place the vias. 

If you press <MMB> after getting the track, it has the same effect as clicking the 
function "Delete". 

DELETE TRACK, VIA 

An activated via can also be deleted by clicking the function "Delete". On the screen, 
it appears as terminal. The track to the terminal will remain. If the terminal is also 
deleted, the tracks are replaced by an airline. 
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DIGITIZE TRACK, LINE 

AIRLINE - TRACK 

With this function, airlines, i.e. the signals of the schematic model, can be 
transformed into physical tracks. Therefore, you have to get the respective airline. 
From the starting pin of the airline, the track is moved together with the crosshair. 
By pressing <LMB>, you set a marking and the track is digitized between starting 
pin and crosshair position, the remaining track will be displayed as airline to the 
target pin. In this way, you can digitize the complete track step by step between 
starting and target pin. In the submenu, the possible track courses are defined. If for 
example the auto snap mode and "only XY valid" are active, only horizontal and 
vertical track parts can be digitized. If two tracks cross, the message "Short-circuit" 
appears. In this case, place a via (through connection) with <RMB> before the place 
where the tracks cross and digitize the track on the back. The via appears as yellow 
spot, the track on the back appears in red. If you want to return to the front, place 
a new via with <RMB>. The track is displayed in green again. When you have 
reached the target pin, the cursor moves back to "Get track" and another track can 
be digitized. If you click "Get" before reaching the target pin, the digitizing will be 
interrupted. Then an airline appears from the last marking to the target pin. 

TRACK -> TRACK 

VIA 

Instead of an airline, an existing track can be digitized. With this function, the 
course of the existing track can be changed. Therefore, you have to get the track 
part to be changed near the point where you want to start. The procedure is the 
same as for an airline. But the target of the new track part is not the target pin of 
the complete track, but the next marking of the original track. 

ATTENTION: With <MMB>, you can not only delete the new track part from point 
to point but also the original track after the current marking provided that you have 
set a new marking. 

Note: In "Digitize track, line", vias can also be deleted with <MMB>. 

A via is a through connection from one board side to the other. 

Vias are placed to avoid track crossings. The track will then be digitized behind the 
through connection. The change of sides becomes visible by the color change. 

Vias are placed in the following way: 

(I) Digitize the tracks 
(2) Press <RMB> before an unallowed crossing: The via is placed and is represented 

by a filled spot. 
(3)Digitize the track behind the through connection. 

Short circuits (track crossings) are shown as error message in the status window as a 
rule. 

Page 96 Ca/ay Systems, Inc. PRISMA Reference Manual 1989 



LA VOUT /Modification 

With the option "Via", the through connections can be moved to new positions. 

Procedure: 

(1) Select "Get track". 
(2)Switch on "Via". 
(3)Get the respective via with <MMB> (the crosshair must be exactly on the middle 

of the via). 
(4)The cursor jumps to "Move". Shift the via by moving the crosshair to the desired 

place and press <LMB>. 

It is also possible to delete a via. The connected tracks and the logical signal 
connections will remain and can afterwards be digitized. 
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SUB MENU 
DIGITIZE TRACKS 
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AUTO-SNAP 

Special gradients can be defined for the digitizing of tracks (45 •, X,Y). Other 
gradients are not allowed then. 

When the auto-snap mode is switched on, the tracks are only drawn with the defined 
gradients. 

The work will be facilitated if the user need not adhere exactly to the gradient. 

When pressing <LMB>, the system draws the vertical component. If the auto-snap 
mode is switched off, the error message "Gradient not allowed" appears if the work 
was inaccurate. 

ONLY X,Y VALID 

As gradient for the tracks, only multiples of 90 ° are allowed, i.e. 90 •, 180 •, etc. 
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45 DEG. VALID 

As gradient for the tracks, only multiples of 45 ° are allowed, i.e. 45 °, 90 °, 135 °, 
180 °, etc. 

NONORTHOGONAL 

All gradients are allowed. 

FREE DIGIT. MODE 

Starting with a terminal, tracks can be digitized freely, i.e. without airline display. 

IMPL. NETLIST 

If terminals that have not yet been assigned to a signal are found during the 
digitizing, they will be taken into the current signal if this function is active. 

AUTOROUTE 

When shifting vias, the tracing of tracks can be switched on or off with this 
function. 

CHANGE DIRECTION 

With this option, the starting and target terminal can be exchanged. This is only 
possible after getting a track. 

HIGHLIGHT 

The complete signal to which the activated track belongs will be highlighted. 

TECHNO.CHECK 

With this function, a track can be checked for interruptions and short circuits. 

SELECT NO AREAS 

As a rule, copper areas are treated like vias. If this option is active, it is not allowed 
to get copper areas. 

PREFER AIRLINES 

After activating this option, airlines will be preferred when getting several lines, 
otherwise tracks. 
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GET COPPER AREA 

Copper areas that already exist in tlie layout are activated with "Get" and <LMB> 
for the further processing. An activated copper area is not highlighted, but a 
modification symbol with the same shape as the activated area is attached to the 
crosshair. Afterwards the cursor jumps to "Move copper area". 
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At the crosshair position, the lower. left corner of a rectangle copper area is created 
that can be opened by moving the mouse. 

With <LMB>, the copper area is fixed and will be displayed as colored area. Please 
consider that this area has not yet been assigned to a signal. The cursor 

. automatically jumps to "Move copper area". 

INSERT COPPER AREA 

Invalid function (ref. to "Create copper area") 

MOVE COPPER AREA 

With this function, activated copper areas can be shifted to another place. Short 
circuits should be avoided - a warning appears for collisions with tracks on the same 
layer that will be ignored when pressing <LMB> again. Then the operation will be 
executed. 
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RENAME COPPER AREA 

Invalid function 

DELETE COPPER AREA 

This function deletes activated copper areas from the layout by pressing <LMB>. A 
deletion protection does not exist for copper areas. 

COPY COPPER AREA 

With this function, an activated copper area is copied to the crosshair position by 
pressing <LMB>. 

REMOVE COPPER AREA 

Invalid function 

EXCH. POS. 

In valid function 

EXCH. SHAPE 

In valid function 

DIGITIZE COPPER AREA 

This function only exists in connection with the option "Modify graphic". It is used 
to change the shape of the copper area. The digitizing help offered in "Modify 
graphic" (offset, line, circle, area) may be used. The changes are finished with the 
menu function "STOP". Ref er also to "Modify graphic". 

LIST COPPER AREA 
GUIDED PL. 
PLACE GROUPS 
TRANSFORM COPPER AREA 
SWAP COPPER AREA 
In valid functions 
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GET RESTR. AREA 

Restricted areas that already exist in the layout are activated with "Get" and <LMB> 
for the further processing. An activated restricted area is not highlighted, but a 
modification symbol with the same shape as the activated area is attached to the 
crosshair. Afterwards the cursor jumps to "Move restr. area". 
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CREA TE RESTR. AREA 

At the crosshair position, the lower left corner of a rectangle restricted area is 
created that can be opened by moving the mouse. 

With <LMB>, the restricted area is fixed and will be displayed as colored area. 
Please consider that no name has been assigned to this area. The cursor 
automatically jumps to "Move restr. area". 

INSERT RESTR. AREA 

Invalid function 

MOVE RESTR. AREA 

With this function, activated restricted areas can be shifted to another place. A 
warning appears for collisions with tracks on the same layer that will be ignored 
when pressing <LMB> again. Then the operation will be executed. 
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RENAME RESTR. AREA 

Invalid function 

DELETE RESTR. AREA 

This function deletes activated restricted areas from the layout by pressing <LMB>. 
A deletion protection does not exist for restricted areas. 

COPY RESTR. AREA 

With this function, an activated restricted area is copied to the crosshair position by 
pressing <LMB>. 

REMOVE RESTR. AREA 

Invalid function .. 

EXCH. POS. 

Invalid function 

EXCH. SHAPE 

In valid function 

Status window 

In the status window, you have the possibility to assign new attributes to the defined 
restricted areas. They apply to the position of the restricted areas and the objects to 
be blocked. 

Parameters for the position: 

- Coordinate of a point on the restricted area 
- Layer 
- Component to which the restricted area belongs 

DIGITIZE RESTR. AREA 

This function only exists in connection with the option "Modify graphic". It is used 
to change the shape of the restricted area. The digitizing help offered in "Modify 
graphic" (offset, line, circle, area) may be used. 

Ref er also to "Modify graphic". 

LIST RESTR. AREA 
GUIDED PL. 
PLACE GROUPS 
TRANSFORM RESTR. AREA 
SWAP RESTR. AREA 
Invalid functions 
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MODIFY GRAPHIC 

This function switches to the working area of the graphic digitizing and offers 
different drawing facilities. The function cannot be called in connection with the 
objects "Signal" and "Track". 

You can activate this function in two different ways: 

(l)Click the object type (e.g. "Component"); 

switch on "Modify graphic"; 
get the component with <LMB>; 
the cursor moves to "off set". 

(2)Get the object {e.g. "Get component"); 

switch on "Modify graphic"; 
the cursor moves to "offset". 
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In all cases, "Modify graphic" refers to a special object that has been activated with 
<LMB> for further processing. 

After the activation, the cursor moves to "Digitize offset" and the origin of the 
activated object is marked with a cross. 

For the further modification, you may use the digitizing help offset, line, circle and 
area. 

Independent from the object, the status window "Digitize graphic" appears. 
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TEXT 

With this function, component legends are created. Only components and terminals 
can be lettered. 

Procedure: 

(!)Select the kind of object (e.g. "Component"). 
(2)Switch on "Modify graphic". 
(3)Get an obje<;t with <LMB>. 
( 4)Select the option "Text". 
(5)Specify a text type in the text window. The different text types can be defined in 

the menu "Technology". 

Text type "O" is free text, i.e. the characters can be entered in the status window 
in "Text". 

(6)0pen a window with <LMB> by moving the mouse from the lower left to the 
upper right corner. 

(7)0ther windows can be opened and the created text block can be inserted. 

ROTATION POINT 

The rotation point of the activated objects (components, copper areas, restricted 
areas and text) is shown when selecting this option. It is symbolized by a cross. 

With <LMB>, the rotation point is attached to the crosshair. 

If you leave this menu point (e.g. by selecting "Get component") and activate a 
component in that way, it can be rotated with <MMB>. 90 •, 180 • and 270 • rotations 
are possible, depending on how often you press <MMB>. 

With <LMB>, the new arrangement is fixed. 

Legends (texts) are rotated in the following way: 

(I )Get the object to which the legend belongs. 
(2)Select "Modify graphic". 
(3)Choose "Text". 
(4)Select "Rotation point". 
(5)Leave the rotation point in the lower left corner of the object or determine a new 

rotation point with <LMB>. 
(6)Leave the rotation point by selecting "Get"; get the text block. 
(7)The possible rotations are shown when pressing <MMB> and can be deleted with 

<LMB>. 
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MODIFY PARAMETERS 

With this function, it is possible to determine attributes (parameters) for the PCB 
objects component, terminal, signal, track, copper and restricted area or change 
already defined attributes. 

When calling this function, you have to get a special object. 

You can proceed in two different ways: 

(l)Select an object and call "Modify parameters". 
(2)Choose an object group (e.g. "Component") without getting a special element in the 

layout and select "Modify parameters". In the status window, a general 
modification menu appears in which you have to specify the special object. Then 
get the element on the layout. 

A description of the attributes follows that can be determined for the different 
object groups with this function. 

MODIFY COMPONENT PARAMETERS 

In the status window, the logical search terms belonging to the component are 
assigned: 

The component can be identified by its name in the layout, by its technology 
(NMOS; HCMOS, etc.), its shape type, its function type (function specific standard 
component, e.g. 4 NANO component 74LSOO) and a stock ID . 
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The function "Modify component parameters" is important for the relation of 
physical and logical component data. Here, the respective component is released. 

Procedure for the release: 

1. Release a shape (layout) 

a. Touch the respective component in the layout submenu "Modification" and 
activate "mod. param."; 

Note:A shape name must be assigned to the component in "Shape" --> during the 
data transfer, the shape information will be stored in COLUMBINE with this 
name! 

b. Enter "Y" in "to lib." in the menu "Change component attributes". 

c. Press <RETURN>. 

2. Release a symbol (schematics) 

a. Get the respective symbol in the schematics submenu "Modification" and 
activate "mod. param."; 

b. Enter "Y" in "transfer symbol body" and the name with which the symbol body 
shall be stored in the library in "symbol body" (e.g. BNOR) in the menu 
"Change symbol attributes"; 

c. Press <RETURN>. 

3. Release a related function type (schematics !l..!UI. layout) 

a. Shape and symbol must be released in the way described in item l and 2; 

b. Between the terminals of the symbol and the terminals of the component, a 
'relation' must be executed (see below); 

c. On the layout side, you have to assign a function type specification to the 
component in "f ct. type" in the menu "Change component attributes". 

d. On the layout side, you have to enter "Y" in "rel. to lib." in the menu "Change 
component attributes". 

e. On the schematics side, you have to enter "Y" in "transfer relation" in the menu 
"Change symbol attributes". 

OTHER PARAMETERS (yes/no fields): 

- To lib.? 
- Rel. to lib.? 
- Modified? 
- Fixed? 
- Via-restr.? 
- Trk-restr.? 
- Socket? 
- Placed? 
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MODIFY TERMINAL PARAMETERS 

The terminal parameters describe the most important technological requirements for 
a connection point. These are: 

"Fan-In" (factor by which the input current is larger than the current of the 
ground patter). 
"Fan-Out" (specifies how many inputs of the same ground patter can be driven 
from the respective output). 
assigned (logical) signal 
terminal group 
cross-section and type of the connected track 
specification if it is a corner connection, e.g. a dual-in-line-shape ("corner 
pinning"). 
symbol representing the terminal (circle, cross, rhomb ... ) 
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MODIFY SIGNAL PARAM. 

Signal attributes also ref er to a later simulation and the routing process. In the status 
window, the following is agreed: 

layers on which the signal exists 
necessary power cross-section 
power type 
route status (critical, pref erred, don't route, check only) 
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In the status window, you have the possibility to assign new attributes to the defined 
restricted areas. 

They ref er especially to the position of the restricted areas and the objects to be 
blocked. 

Parameters for the position: 

Coordinate of a point on the restricted area 
Layer 
Component under which routing is not allowed 
Parameter for the selective blocking of special objects 
Segments shall not be placed within the restricted area 
Vias must not be placed within the restricted area 
Components must not be placed within the restricted area 
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Note: It is also possible to define the area outside the opened window as restricted 
area. Therefore, you have to enter <Y> in the field "outside" and press 
<RETURN>. 

COPPER AREA MOD. P ARAM. 

The parameters to be specified here ref er to the grid of the copper areas. 
Specifications concerning the grid size must be entered. 

RESTR. AREA MOD. PARAM. 

Parameters for the selective blocking of special objects: 

- Segments shall not be placed within the restricted area 
- Vias must not be placed within the restricted area 
- Components must not be placed within the restricted area 

Note: It is also possible to define the area outside the opened window as restricted 
area. Therefore, you have to enter <Y> in the field "outside" and press <RETURN>. 
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ROUTE-MODE 

is necessary for the digitizing of tracks and is always active there. 

CONTINUE 

allows the multiple usage of a function (return to "Get"). 

MULTI-ACTION 

If several elements have been taken up with multi select, they can be modified after 
clicking multi action. 

MULTI-SELECT 

With this function, you can get several elements. 
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' -·· I -·-
In the status window, you ha-ve four possibilities to select elements~ 

Element: enter the name of the element 

Layer: enter the respective layer 

Coord.: enter the coordinates of the component (the coordinate display can 
be adjusted in the menu "Graphic setup"). 
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Area: 

Except for: 

i nside/ 
o_utside: 

Cutting: 

•• . 

SUB MENU 

enter the coordinates of the diagonal corners of an area with the 
keyboard. According to the entry, the elements within or outside the 
areas are activated. Instead of entering the coordinates with the 
keyboard; the area can be activated by clicking the diagonal corners. 

In this field, elements can be defined that shall be excluded from 
the defined set. 

Here, you can determine if the elements are activated inside or 
outside the defined area. 

In this field, you can determiJle if elements that lie only partly in 
the defined area shall also be taken up . 

The asterisk stands for "all" . 

You get to the submenu. 

MAIN MENU 

You return to the main menu. 
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12. GRAPHIC SETUP 
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WORK MENU 

Return to the menu "Modification" 

MAIN MENU 

Return to the main menu 

WINDOW 

Serves for defining a new window. 

How to proceed: Move the crosshair to the place where you want to define the lower 
left edge of the window. Fix the edge with <LMB>. Then you may expand the 
window to the required size. Fix the final window size with <LMB>. 

FULL VIEW 

Displays the whole page again. 

WINDOW LOC. 

By selecting "Window loc.", the current window is represented by a symbol in 
relation to the total size of the work sheet. Here, you may choose a new window 
directly: move the crosshair to the place where the lower left edge of the window is 
to be defined. Fix this edge with <LMB>. You can then open the window with the 
mouse until it has the desired size. The final size of the window is determined by 
pressing <LMB>. 

REFRESH 

With this function, the screen is cleared and you get a new artwork. 

CENTER 

Sometimes, it is necessary to keep the current scale but to represent a slightly 
different window. 

When selecting this function, the crosshair position becomes the new center of the 
picture. Note that it is not possible to move the window over the left edge of the 
sheet (the lower left corner is the coordinate origin). 

GRID ON/OFF 

With this function, the grid may be switched on/off. It has no influence on the 
effectiveness of the grid. The grid may be represented with points or lines. This can 
be selected in "Graphic/Color setup" in the status window. 

If the grid is too fine, it will be suppressed because otherwise the screen would be 
white. 

If the grid is not needed for the placement, it should be switched off since it has to 
be drawn anew for each picture; this delays the artwork. 

Some of the optical popup functions of the menu "Change Graphic" may only be 
activated in the status window. 
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These popup functions serve for the following: 

(1) color representation (e.g. selection of a default) 

(2) Selection of the elements to be displayed: terminals, vias, frame, auxiliary grid, 
the different display modes of components, etc. 

(3) Selection of the layer to be represented (of a multilayer PC board) 

(4) Selection of the window (definition of windows by entering the coordinates of 
the lower left and the upper right corner) 

RESTORE 

Works similar to "Refresh", the difference is that the window contents is not newly 
calculated but newly written by means of the graphic memory (is faster). 

ZOOM 

As known from the photo optics, you can determine a part of the picture here that 
shall be zoomed. With the crosshair, you define the section to be enlarged (with 
<LMB>) or reduced (with <MMB>) by a constant factor. With <RMB>, you can 
interrupt the procedure. 

THE GRIDS 

The grid is an orientation help and facilitates the work at the screen. If a 
component is to be placed, the crosshair moves to the nearest cross point. The 
distance between the cross points may be defined individually. In the status window, 
IO different standard settings with the respective numbers are available that can be 
defined with the keyboard. If you want to use one of these defaults, then click the 
respective number in the menu window. If none of the defaults is convenient for 
you, then you may either redefine a default or specify the clearance "manually" with 
the keyboard. 

The status window shows the current values for the different grids. The 
measurements assigned to the values (inch or mm) may be defined in the menu 
"Modes". 

The current measurement is displayed in the status window under "MS". (When 
changing the units, the system performs the change automatically). 

The system offers four different grid types that facilitate your work, especially the 
digitizing and placement. You can define 10 standard values for the grids which 
may be stored in the status window with a respective number (0-9). New standard 
values can be defined by overwriting the old value and pressing <RETURN>. 

The grid types have the following meaning: 

Temp-grid 

This serves for specifying a temporary grid, which will be activated until the 
kind of object (component, signal, etc.) is changed. 
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Disp-grid 

Specifies the resolution of the grid that can be activated with "Grid on/off". In 
difference to the SCS side, this grid does not depend on the digit-grid. 

Digit-grid 

This is the resolution with which the system may route tracks. The crosshair 
moves according to this resolution. 

Place-grid 

Specifies the grid which is used for placing objects. 

Digits 0-9 

For some functions, e.g. grid specifications and color on/off, parameters are coded 
with digits in the status window. In order to change these parameters, click the 
respective number in the menu window and the values change according to the 
code. 

nb.-start 

This function has not yet been implemented. 

nb.-stop 

This function has not yet been implemented. 

Color OD 

This function has not yet been implemented. 

Color off 

This function has not yet been implemented. 

Color Clear 

This function has not yet been implemented. 

Layer OD 

This function has not yet been implemented. 
Layer off 

This function has not yet been implemented. 

Display mode 

This function has not yet been implemented. 

Via mode 

This function has not yet been implemented. 
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0/0 

This function serves for defining the coordinate reference point. The lower left 
edge is the reference point, if not defined otherwise. 

Coos on/off 

After activating this function, the x and y coordinates of the crosshair are shown 
in the status window. The display is finished when clicking this function again. 

Color 

ref. to page 8. 

Def. Colors 

This function has not yet been implemented. 

Work menu 

returns to the superior menu. 

Main menu 

returns to the main menu. 
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13. FINAL CHECK 
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c:ha.nq• file 

save file 

exit 

status 

This menu checks tracks in the layout for interrupts and shortcuts. 

The check is performed selectively for certain signals, which are specified with their 
name, in the area required (rectangle defined by its lower left and upper right edge). 
You may as well exclude signals from the check. Various system reactions can be 
defined: · 

- Stop after each error 

- Termination of the check and display of the errors found 

- Continue check with <RETURN> after error stop 

- Position window on the shortcut (only possible in combination with "error stop: 
Y". 
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REPORT 

After calling this function, all used component shapes, logic gates etc. are listed. 

PCa: euc. 

(I) ~ CLJ. 1.-Ule 
<c> cr-eMll •11 <&> .. i.u.. <•> plet tn: ! 

-

relaU.• 

--
LOG-FILE 

This function has not yet been implemented. 

C-SHELL 

After selecting this function, the window "shelltool-/bin/csh" appears. If you move 
the crosshair to this window, single files may be deleted or edited. By clicking the 
upper frame of the window with <LMB>, it disappears again. 

MEASUREMENT 

With this funetion, you can create measurements - including legend - for components 
or for the PC board (no specification in "Component"). 

The use of the popup menu is recommendable. 
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NAME OF PLOT FILE: 
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l ....... __ ···-- ···--SM.1 __ 427.-7_ 

Here, the name of the current file is displayed. 

SCALE: 

LAYOUT /Miscellaneous 

1..-tue 

---· 

In this field, you may define the scale with which the hardcopy is to be represented. 

WINDOW: 

In these fields you may define the window which is to be plotted. Instead of 
specifying the window with the keyboard, the lower left edge and the upper right 
edge may be defined with <MMB>. <RETURN> generates the plot file. If you made 
any errors during the generation of the window, you may delete them with <RMB>. 

COMPONENTS, AIRL., COMP, SOLD: 

In these fields, plotter pens may be assigned to the single elements or layers (LI = 
layer no. 1 etc). 

RELATION 

This function has not yet been implemented. 

MAIN MENU: 
returns to the main menu 
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15. MODES 
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Modes are determined in the status window. 

UNITS: 

Here, the unit may be defined with which the system works. 

SEARCH RANGE: 

Area around the crosshair in which you may search for objects. 

ELEMENTS PLUS CROSSHAIR, PLUS TERMINALS, DIGIT.-CURSOR PLUS 
CROSSHAIR: 

Adjustment of the representation form of activated objects. 

TEXT: DEFAULT HEIGHT, AUTOMAT. WIDTH: 

Default for generation of texts. 

AREAS: AUTO-CLOSE: 

If you activate this function and digitize areas, the digitized line course is closed 
automatically (between starting and final point) when activating the menu function 
"STOP". 

AUTO-ROUTING: 

Default for the router mode in the work menu 

LOWER CASE: 

When specifying "Y", lower case may be used for generating or renaming objects. 

GRADIENTS: 

Presetting for the gradient that is allowed during the digitizing (can be changed in 
the respective submenu). 

RTI: 

This is to switch off Real-Time-Integration. NOTE: With RTI switched off, 
irreversible inconsistencies may occur between schematics and layout. 

POPUPS: 

In this field you define whether <RMB> switches on popup menus or whether 
<RMB> is to execute another function. This switch is also possible with <R 11>. 

STANDARD-GRAPHIC-MODE: 

W=window or P=pan 

PANNING-AREA: 

specification of the panning-area in pixels. For this, standard graphic mode P has to 
be specified. 
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AUTO-PANNING-SIZE: 

The graphic window is not displayed on the complete screen (the menu windows 
remain). 

FULLSIZE: 

The graphic window is displayed on the complete screen (covers the menu windows). 
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16. TECHNOLOGY 
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PLACEMENT & ROUTING 

When activating this function in the menu "Technology", a submenu appears in the 
status window in which you can specify the grid (for placement and routing), the 
clearance, etc. 
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GRID-BASE: 

Specifies the mm1mum unit for the system internal calculation. This specification is 
only displayed for your information. 

ROUTING-BASE: 

The routing base is the smallest coordinate distance considered by the router. This 
unit may be changed. 

The lowest routing base is 1/6000 inch, the highest 1/100 inch. 1/960 inch is the 
standard routing base. 

The routing grid must always be an integer multiple of the routing base and the 
multiplier (M) must fulfill the following condition: 

2 M 50 

If this is not the case, the specified routing base value will automatically be rounded 
off so that this condition is fulfilled. 
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Example: 

Routing base: 1/960"; routing grid: 1/70"; 
i.e. M = 1/70 : 1/960 = 13.7 

Change: routing base: 1/980" (M = 1/70 : 1/980 = 14). 

Note: 

- The maximum size of the work sheet (measurement unit in X and Y direction) 
which can be constructed with CIS depends on the routing base and can be 
determined exactly by multiplying the routing base by 32767. 

Examples: 

l /960 inch resolution --> 32767 X l /960" 
1/100 inch resolution --> 32767 X 1/100" 
1/6000 inch resolution --> 32767 X 1/6000" 

ROUTING-GRID: 

34" 
327" 
5.5" 

866 mm 
7320 mm 
138 mm 

If no shifting exists, the tracks are routed along the grid lines and the vias are 
placed on the grid points. 

The routing grid must always be an integer multiple of the routing 
base. If this is not the case, the routing base will internally be changed into a 
suitable value that fulfills this condition. 

According to technology and coordinate unit, the grid unit to be used by the router 
· is automatically entered in "Grid" (e.g. "0.635" for l /40" technology and unit mm). 

The table shows the grid values for the standard Calay routing grids. 

unit 
grid nun in. 

1/20 11 1.27 0.050 

1/ 40 11 0.635 0.025 

1/50 11 0.508 0.020 

1/60 11 0.423 0.0166 

1/70 11 0.362 0.0142 

1/80 11 0.317 0.0125 
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VIA-GRID: 

By entering the grid element spacing (in the respective unit --> ref. to the function 
"Modes"), you can specify the distance between the vi as. 

If you have a routing grid of x: 0.635 y: 0.635 and enter x: 1.27 y: 1.27 for the via 
grid, the router can at most place a via on each 2. grid (so you still have the 
possibility to digitize a track between the vias). 

If the specifications in "Routing grid" and "Via grid" are equal, a via can be placed 
on each neighboring routing grid. 

Attention: 

If the via grid does not equal the routing grid, it !ll.lW. be an integer multiple of it! 

PLACEMENT-GRID: 

Since routing is bound to the grid, components should be placed on the routing grid 
or an integer multiple of the routing grid. 

A disadvantageous choice of the routing grid may lead to a bad routing result since 
pins may be placed off-grid. Off-grid pins (i.e. pins which are not placed on a grid 
point) may effect that no tracks can be digitized between them. 

The most sensible grid for the placement of components is 1/10" as it is an integer 
multiple of all standard routing grids. 

sensible grid for the placement 

routing grid l/10" l/20" l/40" 1/50" 1/60" l/70 11 1/8011 

l/20 11 x x 

l/40 11 x x x 

l/50 11 x x 

l/60 11 x x x 

1/70 11 x x 

1/80" x x x x 

In order to get an optimal bus routing, take care that the components of memory 
structures do not lie more than 0.3 inches (= 7.62mm) apart from each other. 

OFFSET: 

By entering the respective values. you can define a shifting of the placement grid 
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This is sensible if elements that are 'on-grid' in the routing grid lie 'off-grid' in the 
placement grid. 

The shifting of the routing grid is not yet possible. 

OFFGRID ROUTING: Y /N 

When entering "Y", the complete routing area with all elements will be shifted half a 
routing grid in the negative X and Y direction. 

This is necessary for the 1/60" routing in order to route 2 tracks of type I between 2 
IC-pins with a maximum diameter of 1.53 mm. 

CLEARANCE: 

Here you specify the clearance between the PC board elements (tracks, pins, vias, 
text fields, etc.) and to the routing area and PC board edge. 

The clearance, optimized in the standard technologies, can be changed. 

Notes: 

- In order that segments of the track type with the smallest track width can be 
routed on each grid line, you have to take care that 
clearance + smallest track width routing grid 

- A subsequent reduction of the initial clearance can effect short circuit messages 
when executing a technology check afterwards! 

- For the single track and via types, an additional clearance can be specified in the 
technology charts that will be rullkQ_ to the general clearance when routing this 
track or via type. 

COPPER HEIGHT: 

On the base of the copper height and the track width, the track diameter is 
calculated (ref. to "SCS: Signals & connections"). This parameter is relevant to the 
simulation. 

At present, the standard value 0.0348mm appears here; changes of this specification 
are not evaluated. 

BURIED VIAS: 

This specification only applies to the interactive digitizing of tracks, not to the 
routing. By putting a cross in this field, you specify that buried vias shall be used 
for the digitizing. 
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SIZES 

The size specifications are entered in the status window. 

Reference point for all coordinate specifications in this menu is the zero point of 
the sheet. 

ilrl4: t."'5 I o.ii.16 ..a: • (77S 

_, asaa a: !!"·""- ,, m.sue_ __, ------- •: t.t_ 1: •·•- I •= 61.M7'_ r: ....... _ 

..-.-- ., t.t __ 11 •·•-- I •• ill--- p: ill.--

...-.-wt•ill "' ···-- ···--
4l91t - ..._, • 

--~ 

-
villa 

'-'• 

_ .... _ 

SHEET SIZE: 

When specifying the work sheet sizes, the maximum size considered by the router 
must not be exceeded. 

The maximum size of the work sheet in x and y direction depends on the routing 
base and can exactly be determined by multiplying the routing base by the number 
32767. 

BOARD NAME: 

Here, you can enter a user text for characterizing the current PC board that will 
always appear in this field when calling this file again. 

PC BOARD: 

By specifying the coordinates of the origin and the upper right corner of the board, 
you determine the PC board size here. 
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ROUT.-AREA: 

Here, you specify the routing area by entering the coordinates of the origin and the 
upper right corner of the routing area. 

The maximum size of the routing area in x and y direction depends on the routing 
grid and the form of the routing area: 

- square area 

D y = 2048 grid cells 

x = 2048 grid cells 

- rectangular area 

y = 1024 grid cells 

x = 4096 grid cells 

long rectangular area 

y = 1024 grid cells 

x = 8192 grid cells 

Attention: 

Components must not be placed outside the routing area, otherwise the file cannot be 
routed (the program is aborted with the message "element outside area"). 

PROD.-ORIGIN: 

Coordinate specif ica ti on for the production zero point. 

This point is the coordinate origin for the postprocessing and for the coordinate 
display {when using the graphic menu £.unction "Coos on/off"). 

DIGIT BOARD SHAPE: 

When entering "N", <CR>, the system automatically creates a rectangular board shape 
according to your coordinate specifications. 

When entering "Y", <CR>, the function "mod. graphic - digitize" of the work menu is 
called automatically and you can freely digitize the board shape. 
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LAYER PLAN 

# 

When activating this function, the layer plan for the current board appears in the 
status window. 

PCa: c..._ u,_ ,,. .. Gr>4: •.NI I •·- Ml: • ~no 
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·-- 1 u ___ ._ 
•- - I 24- - - 1_ 

laya--pl-

-

-"'-

When creating a new .adb-file, the layer plan for a two layer board appears as the 
default. 

With the respective entries, you can change the layer plan as desired. 

From the 255 possible layers, only the first 32 can be considered at present. 

The layer number is entered here. 
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KEY 

Here, the respective specification of the signal or documentation layer is entered. 

The specifications that may be used as "key" are determined: 

NAME 

COM --> component side 
SIG --> signal inner layer 
SOL --> solder side 
PLN --> plane 
FRE --> free layer 
SHP --> silk screen documentation layer 
RES --> solder plan documentation layer 
DRL --> drill plan documentation layer 
DOK --> any documentation layer 

A user comment can be entered here (e.g. an exact specification of the layer). 

HANDLING 

1. Enter the number of the line (I to 31) in which you want to make changes in 
"modify no.", <CR>. The cursor moves to the first input field of the selected row. 

2. Now the changes can be made, <CR>. 

3. By entering "W" for "write" and pressing <CR>, the entries are stored. 

4. With <ESC><ESC>, you leave the menu. 
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Effect of the layer plan constellation on the multilayer routing 

The router only processes signal layers. The layers specified with "empty" or "plane" 
in the layer plan will not be considered by the router (and not counted). 

If the layer plan of a multilayer contains empty layers and/or planes, the router 
usually combines the signal layers differently than defined in the layer pair 
combination of the layer plan. 

Rules for the router internal combination of the layers: 

I. The router starts the routing process on the component side (= 'upper' layer) and 
continues towards the solder side (= 'lower' layer). The layers are combined 
to pairs. If the router finds a constellation for which pairing is not possible, it 
routes the single layer. 

2. The component side (= layer 2 in the layer plan) will always be routed first 
regardless of the other layer the router combines it with. 

3. Layer 2 and 1 (= component and solder side) will only be routed together if the 
layers below are specified as "empty" or "plane". 

In SMD routing, this constellation is the condition for generating vias for 
changing layers (track segment + via at SMD pin) in the first layer pair iteration. 

If this is not the case, the router combines layer 1 with another layer and does 
not route them in the first layer pair iteration; correspondingly, no vias for 
changing layers are created for the SMD pins placed on the solder side. 

4. If both layers of the layer pair are specified as signal layers in the layer plan, 
they are always routed together. 

5. If the router finds a layer pair in which one layer has been specified as "empty" 
or "plane" and the other layer as signal layer, the signal layer is routed alone if 
the layer pair below does not consist of an "empty" or "plane" layer plus a signal 
layer. · 

(This does not apply to the layer pair component/solder side if point 3 is 
fulfilled). 

6. If the router finds two successive layer pairs with a signal layer and an "empty" 
or "plane" layer when moving from component to solder side, it combines the two 
signal layers of the two layer pairs. 
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CHANGE TRACK TECHNOLOGY 

NO. 

After activating the function "Tracks" in the menu "Technology", a chart with the 
track technology of the current .adb-file appears in the status window. 

When creating a new .adb-f ile, the chart contains the values stored in the standard 
technology. 
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From the 255 track types in the menu, only the first 32 may be considered at 
present. 

The widths of the 32 track types, the via types assigned to them and the solder resist 
mask widths of the standard technology may be changed if necessary. 

Max. 16 of these track types can be defined as routable. 

Furthermore, you can specify for each of the 32 track types if it shall be shifted 
half a gdd in the· negative X and Y direction. 

As tracks are also used for the presentation of SMD pins, the track ends and the 
respective solder resist masks can be defi-ned in different shapes. 

Track type to which the values and parameters in this line apply. 
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TOT AL TRACK WIDTH 

Defines the real width of the tracks. 

The router will use this size as base for the internal display of the track width. 

a. Routable track types 

The widths of the max. 16 routable track types are optimized for the router in 
the standard technologies (1/20", 1/40", 1/50", 1/60", 1/70", 1/80", ref. to the 
chapter "Standard technologies"). 

For a free definition of the routable track types, the following restrictions must 
be considered: ' 

1) Minimum track width 

2) If 

• for non-shifted tracks: 0 
• for shifted tracks I x routing grid 

the widest non-shifted track is larger than 
(2 x routing grid) minus (clearance) 
then 
the smallest non·shif ted track must be wider than 
(0.83 x routing grid) minus (clearance). 

b. Non-routable track types 

The non-routable track types can only be digitized interactively. You may define 
non-routable track types only within the types 1·31. 

TRACK WIDTH RECTANGLE 

The value you enter here determines the width of the core, i.e. the 'rectangle part' of 
the track segments • and with it the shape of the track ends (in order to display 
different kinds of SMD·pins). 

The following shapes are possible: 

standard·SMD-pin rectangle-pin rounded-rectangle-pin 
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The specifications have the following meaning: 

No entry --> standard·SMD-pin (the radius of the semi-circles 
representing the track ends = 1/2 total track 
width). 

Same value as in "Total" ··> rectangular SMD·pin (consists only of the core) 

A value > 0 and 
< the value in "Total" ·-> rounded-rectangle-pin 

The following diagram illustrates the described sizes: 

R • 1/2 Totol v&dth - 1/2 Core I' l•ln '°"'~~";';~ •ldth 

J 

Core 
r--

Flnal coordtnate 

·""---- --- ---"· I 
---------- '~~~;.;.-----------;.;{::L:---

Holf the core 

TOT AL SOLDER RESIST WIDTH 

Here, you define the width of the solder resist mask for tracks used for the 
presentation of SMD-pins. 

RECTANGLE SOLDER RESIST WIDTH 

Here, you define the shape of the solder resist mask for tracks used for the 
presentation of SMD-pins (ref. to "Track width rectangle). 

CLEARANCE: 

If you specify a clearance here, it will be added to the general clearance (ref. to 
"Placement & routing") when routing this track type. 
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ATTRIBUTES: 

VIA 

Shifted 

By entering "S", this track type will be shifted half a routing grid in the negative X 
and Y direction. 

Routable 

By entering "R", you specify that the respective track type 
may be routed (max. 16 types!) and will be used as symbol for the router-internal 
presentation of the pins, vias and non-routable tracks. 

Active 

By entering "A", you specify that the track type may be digitized and routed. 
The release for the router requires also the specification "R" (= routable). 

Standard 

By entering the attribute "D", the track type with the smallest routable width is 
defined. 
The attribute "D" m!!ll be assigned to a track type but only to ~· 

The entered via type (defined in the menu "Change via technology") will be used for 
changing layers when routing the track type defined in this line. 

HANDLING 

I. Enter the number of the line (I to 31) in which you want to make changes in 
"modify no.", <CR>. The cursor moves to the first input field of the selected row. 

2. Now the changes can be made, <CR>. 

3. By entering "W" for "write" and pressing <CR>, the entries are stored. 

4. With <ESC><ESC>, you leave the menu. 
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REFERENCE COMPONENT 

Here, it is possible to pre-define often used term~nals. When exchanging terminals, it 
is possible to use terminals of the reference component as master terminals. 

rca: .... , tM-!"'1 •r••: •. JU I •• JU .,, - , .. 

(P) JlM. • ..ti.. (I) otau (t') 1•-fla 
(L) -- (8) rU-• • -· (f) 0'$M (D) •lrUI• (T) ,.... let: !I 

How to proceed: 

(l)Create terminal in reference component (proceed like in "Create terminal"). 

(2)Specify "!PCBREFGRP" as component in the status window and the name of the 
terminal as pin. Select then function "A" or press the <RETURN> key, if the 
menu field "get" is activated. Then, the system activates "exchange" by itself. 

(3)Click the terminal to be replaced by the reference terminal with <LMB>. 
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VIAS 

After activating the function "Vias" in the menu "Technology", a chart with the via 
technology of the current .adb-file appears in the status window. 

When creating a new .adb-file, the chart contains the values stored in the standard 
technology. 
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From the 255 via types in the menu, only the first 32 may be considered at present. 

The sizes of the 32 via types and their solder resist masks can be changed, if 
necessary. 

Max. 16 of these via types can be defined as routable. 

Furthermore, you can specify for each of the 32 via types if it shall be shifted half 
a grid in the negative X and Y direction and (for multilayers) if it shall go through 
all layers (drilled through) or only through one layer pair. 

With the respective entries in "Total via size" and "Size rectangle", the shape of the 
vias and the respective solder resist masks can be defined. 
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Via type (pin type) to which the values and parameters in this line apply. 

In the standard technologies, the via types l and 2 are used for changing layers, the 
types 17 and 18 are used for pins. 

Via type 0 is reserved for the router-internal display of technologically false vias 
(pseudo vias). 

TOT AL VIA SIZE 

Specifies the total diameter of the via; this size will internally be used by the router. 

VIA SIZE RECTANGLE 

The value you enter here corresponds to the width of the core. It determines the side 
length, i.e. the shape of the vias. 

The specifications have the following meaning: 

No entry 

Same value as 
in "Total" 

A value > 0 and 

--> round via (pin) 

··> square via (pin) 

< the value in "Total" --> square via with rounded angles 

The following diagram illustrates the described terms: 

Total 
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TOT AL SOLDER RESIST SIZE 

Here, you define the size of the solder resist mask for this via type. 

SOLDER RESIST SIZE RECTANGLE 

Here, you define the side length, i.e. the shape of the solder resist mask (ref. to "Via 
size rectangle"). 

CLEARANCE: 

If you specify a clearance here, it will be ~ to the general clearance (ref. to 
"Placement & routing") when routing this via type. 

ATTRIBUTES: 

Shifted 

By entering "S", this via type will be shifted half a routing grid in the negative X 
and Y direction. 

Routable 

By entering "R", you specify that the respective via type 
may be routed (up to 16 routable via types are allowed!). 
If this attribute is not specified, the via type can only be digitized interactively 
and/or may be used for the pin presentation, but cannot be routed. 

Through-connected 

With the attribute "D", you can determine if the via type shall go through all layers 
(for pins and stubs from the solder to the component side) or only through one layer 
pair (=buried; for multilayers). 

Drill 

The entered drill type (defined in the menu "Change drill technology") will be used 
for the vias (pins) defined in this line (not relevant to the router). 

HANDLING 

I. Enter the number of the line (1 to 31) in which you want to make changes in 
"modify no.", <CR>. The cursor moves to the first input field of the selected row. 

2. Now the changes can be made, <CR>. 

3. By entering "W" for "write" and pressing <CR>, the entries are stored. 

4. With <ESC><ESC>, you leave the menu. 
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DRILLS 

After activating the function "Drill" in the menu "Technology", a chart with the drill 
technology of the current .adb-file appears in the status window. 

When creating a new .adb-file, the chart contains the values stored in the standard 
technology. 
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From the 255 drill types in the menu, only the first 32 may be considered at present. 

The sizes of the 32 drill types, their annulus widths and the specifications to the 
parameter "through-connected" can be changed, if necessary. 

HANDLING 

1. Enter the number of the line ( i to 31) in which you want to ~ake changes in 
"modify no.", <CR>. The cursor moves to the first input field of the selected row. 

2. Now the changes can be made, <CR>. 

3. By entering "W" for "write" and pressing <CR>, the entries are stored. 

4. With <ESC><ESC>, you leave the menu. 
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TEXTS 

This function has not yet been implemented. 

MAIN MENU 

You return to the main menu. 
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17. CHANGE FILE 

rca: tucu
<•> -ificaU• 
(A) .t.e. 
(T) hcllaeletT 
(I) • ...._ file 

(C) .....,U• Ht .. 
(1111) .... 
(F) Uul cMclr. 
(D') ..,._t• file 

(C) CM! 

(r) ····-(I) ••'-Ua 
(Ir) -u let: l!I 

hel ltool - /b1n/c-~h. - - - -

This function has not yet been implemented. 
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Pa~---·.._,. 

madil icatian: 

graphic setup 

final c:hec:.k 

scbmatics 

'l'COI.S 

misc. 

mod-

t.:bnoloqy 

c:hanq• fil• 

sav. file 

exit 

status 
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18. SA VE FILE 

scs: ....... u. 
.... , .. t_ ·-, ..... ·------- . ...,._,. 

tn•• t.JUi -- ... 
mclificatian 

graphic setup 
1.h~lltool /b1n/C"t.h - - - - - -

schmtics 

'l'COLS 

misc. 

c:hcqe file 

Stores the current file with the name to be specified in the status window. This kind 
of interim storage should be done regularly during the modification of a file. For 
this purpose, it is not necessary to exit the program and the selected menus. 
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SCI: •"""t• Ul• 
proj•t-: -,_ : w-------

..... , t.J175 ........... 
.hfll ltool - /h1n/c,-.h - -- -

- - ... 
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modif'icaticm 

graphic Htup 

CAM 

ac:hmiatics 

TOOLS 

misc. 

modes 

tec:l:moloqy 

cbanq• fil• 

savw file 

Ends the program after making a backup copy. This step can be aborted by pressing 
the <ESC> key twice. If the program is to be exited that way, you have to specify 
"Y" for the questions 

"abort storage?" and 
"exit program?" 

and to confirm them with <RETURN>. 
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20. STATUS 

SQ: ,...,,._ atatu 

ftl'91• at ,......._ : Z. IZ (D) 
ftl'91• °' i-iar : z.ez <•> 

P'l&: t.Jl7$ - - modification 

graphic setup 

schematics 

'l'OOI.S 

misc. 

modes 

teclmoloqy 

c;banqe file 

aavw file 

u:it 

• status 

Displays the current software version number in the status window. 

The version number of the program and the menus of the status window is 
displayed. Leave the menu "Status" by calling another menu. 
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RO UT ER/Introduction 

ROUTER LDROUT 
1sectionl 

I. INTRODUCTION 

section end 

LDROUT is the successor of the CALAY V04 router CARVAR. It is data 
compatible to GPH-files in the V04 Rev.5 format. 

In the definition of the routing technology that is effected in CIS, 
LDROUT allows a free adjustment of the technology sizes by the user. 

LDROUT is a three-stage routing system. With the upgrade V2.06, the pre
router (previously "LDPRE") has been integrated in the main router. The 
optimizing router ("LDOPT") can either be called automatically after the 
routing has been finished or as a separate process. 

The pre-router is necessary for the sorting of the input data (pin sorting 
within the nets, net sorting, etc.) and the output of the previous 
information (routing grid, number of layers and missing connections, etc.). 

After the actual routing process, the main router automatically executes the 
glossing (cost optimization of segments and minimization of the vias). 

The optimizing router executes the optimization of the found track courses 
by automatically shifting or changing the segments or segment parts and 
vias. The. optimization is effected according to cost minimizing, technical, 
electrical and aesthetical criteria. 

The data base for the router is the .gph-file that contains the necessary 
information (technology, netlist, etc) .. adb-files that do not yet exist in the 
gph-format are transformed system internally into the gph-data-format 
after the router has been started. 

During the routing, the .gph-file is supplied with router information 
(existing track courses). 

The output of the router is the .gph-file extended with the found track 
courses that may then be retransformed into an .adb-file. 

The information that appears on the screen is stored in a routing report 
file. This file is written on the gph-directory and gets the name of the 
.adb-file and the extension .ldr. 

1Pleue note thal - cl U.. domn-9btiaa contains lllldiom marb (e.g. •MCtion I.CJ" at; the beginning mad 
•eection end• at; U.. end to iDclicat;e that 19BJM1dive documentation ia ..m • an onliue-mmmal). 
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II. HANDLING 
sectionlIA 

A. STARTING THE PROGRAM 

Under the ROUTER icon, all programs are combined that are necessary for: 

the software routing 
the hardware routing 
the conversion from .gph-files into .adb-files 
viewing the routing reports (*.ldr) and the error reports for the conversion 
(*.Isl for adb -> gph; *ls2 for gph -> adb) 
calling the help function 

At first the following menu appears for the function selection: 

***************************************************************** 
PR:ISMA ROUTER SELECTION v ••••• 

***************************************************************** 
*** default selection: >> 5 << *** 

1. Run Softwarerouter (ldrout) 
2. Run Hardwarerouter (ld400) 
3. Run 'gph > adb' conversion 
4. View 'list files• (router and conversion) 

5. Help information 

E. Exit 

your choice ? 

Page 2 

Handling instructions: 

Each input must be confirmed with <CR>. 

After entering the selection number and pressing <CR>, a respective 
submenu for another function selection or a menu for the file specification 
appears. 

Selection menus contain a default selection in the upper right corner as a 
rule; the default selection can be activated by pressing <CR>. 

The selection menus can only be left by entering "O" (you get back to the 
superior menu) or "E" (Exit). 

<CTRL C><CR> can be used for interrupting a process and leaving a file 
inquiry menu (D..Q! for leaving selection menus). 

Hardware routing is of course only possible with the RPR-400. With the 
support of this hardware accelerator, you will not only get a much faster 
routing, but also a better routing quality. 
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After calling the software or hardware router, the following inquiry appears: 

autocreation of .adb file after routinq (Y/N)? _ 

When you answer the inquiry with "Y" <CR> or just press <CR> (because "Y" is 
the default), the .gph-file is automatically retransformed into an .adb-file after 
the routing (i.e. when the board has been routed completely and smoothened or 
when the specified number of iterations has been effected). 

Afterwards, you are asked for the name of the file to be routed (do not enter an 
extension!). 

Then you are asked for the extension. 

enter the filename [without ext.] : 

enter the extension [adb, gph] . . 
Extension specification 

a) If the file was created with the program CIS and has not yet been routed, 
it only exists in the adb-format. 

After entering the .adb extension and the desired options (see below), the 
file is automatically transformed first. 

The transformation is made from the .rai-format into the .gph-format (.adb 
--> .rai --> .gph). 

b) If an .adb-file has already been routed (completely or partly) and has not 
been retransformed into an .adb-file and processed in CIS, it already exists 
in the .gph-format. When routing this file again (= 'restart'), you must enter 
the extension "gph". 

section end 

Attention: 

If the .adb extension is entered although a gph-version of this file is 
already existing, the program is automatically aborted during the 
transformation so that the existing gph-version will not be overwritten by 
the newly transformed file. 

After entering the file name with extension and specifying the options, the 
routing data is transformed and read in from the .gph-file. Subsequently, 
the router is automatically started. 

Note: To avoid that the file is overwritten unintentionally, an .adb-file 
that has been modified by the router and read in CIS cannot be stored 
with its original name! 
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B. EXIT and REST ART 
sectionIIB 

Exit: 

When routing without graphic outout (i.e. without option "-f"), the routing can be 
aborted with <CTRL C>. The routing result up to the last finished layer iteration 
(two layer board) or layer pair iteration (multilayer) is automatically stored. 

Note: When using the option -c:ldl, the routing should not be interrupted before the 
14th iteration, as in this special case the routing result will only be stored 
automatically after 14 iterations (see page 8). 

When routing with graphic output, the routing can only be aborted by placing the 
mouse cursor on the edge of the LDROUT graphic window and pressing the LIO key. 

Restart: 

With "restart", the repeated routing of an already routed file (extension "gph"! as a 
rule) without the option "-n" is meant. The router starts with the result of the last 
finished layer iteration (two layer boards) or layer pair iteration (multilayer). 

If a file was routed (partly), was then re-transformed into an .adb-file and changed 
interactively in CIS, you have to specify the new name of the (changed) file and the 
extension "adb" when restarting the router. After the transformation of this file, the 
router continues with the routing result of the 'old' file, considering the changes in 
CIS. 

section end 
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C. OPTIONS 
sectionIIC 

You may enter several options (switches) before starting the routing process which 
directly influence the working mode of the router. 

The specification may contain several options in a row (without blanks; the "-" 
character belongs to the option!). You have to take care that the options do not 
exclude one another . 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• PRISMA R 0 U T I N G S W I T C B S B L B C T I 0 N T.- • 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Router Optiona : 

-f - gnpbical llUppoft 
-c - pel'fona glouing itentiom 
-i:n - pelfoma a nwMj11p11n of D i~ 

-k - raatiq without HMkictilw <- with 1-n'only) 
-l:n - -• only OD layerpair n 
•D - - routine 

------ UAble control fil•: -----,----·---

-c:ldl - bu8oatiac - - after 14 qdm tbroucb pcb 
-c:ld2 - - bmroutinc 
-c:ldS - .,.r- only 2 final glouing iter. per layerpair 
-c:ld4-g - perform onIT optimiaiq router 
-c:ld5 - ll&llDClard control file + optimising router 

(without -c option a nandard file will be pra ,,) 

enter [option)[option) 

option : 
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1. ROUTER OPTIONS 

-f (graphical support) 

This option effects the graphic output of the routing process on the screen. As 
the graphic output appears in the foreground, the report output is not visible. 

Notes: 

In the graphic output mode, the routing can only be aborted by placing the 
mouse cursor on the edge of the LDROUT graphic window and pressing 
the LIO key! 

White terminals cannot be connected by the router {-> check if they lie 
within a restricted area or if false connection restrictions have been 
defined). 

Blue areas indicate clearance violations. 

-g (perform glossing iterations) 

If the router has completely finished a board, it automatically executes glossing 
iterations {multilayer: 2 x 2 per layer pair; two layer boards: 2 x 2) {ref. to 
option •-c•, page 8). 

When specifying switch "-g", QD.!y the respective number of glossing iterations 
will be executed, regardless whether the board is already routed to 100%. 

Note: As a reduction of the segments and vias is effected during the glossing 
and further routing attempts are executed if the board is not completed, the 
routing result can be improved as a rule if the router is interrupted and the 
current provisional result is optimized with pure glossing routing {restart with 
the option "-g"). 

But the glossing may also result in channel blockings sometimes as the via 
reduction is more important for the router than the 'wrong-way'-routing. 

-i:n (perform a maximum of n iterations) 

Page 6 

Independent from the number of missing connections, the routing will be 
interrupted after n iterations (possible glossing iterations included!); 

(n = 1, 2, 3, etc.). 

Without the option '-i:n', the router does not stop before reaching the 100% 
solution. 
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-k (routing without restrictions) 

This option should only be used for boards that are easy to route (with much 
free space) for an acceleration of the routing. With this option, 'space-saving' 
restrictions are switched off that are effective in the first five iterations during 
the 'normal' routing (limitation of the allowed number of vias per net; limitation 
of the track course to the shortest possible way). 

-l:n (route only on layer pair n) 

For multilayers, you can specify by entering a respective number for "n" that the 
router may only route on this layer pair. 

-n (new routing) 

This switch causes the router to restart. If the file has already been routed or if 
variable tracks have been digitized interactively in CIS after the routing, all 
variable tracks and vias will be deleted and newly routed when starting the 
router with this function. 

Note: For a restart, a busrouting is intended for the first iteration as a rule (ref. 
to 'Standard control file ldrout.CTL', page 10). 
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2. SELECTION OF THE CONTROL FILE 

The proceeding of the router is determined basically by the used .CTL-control file. 
The .CTL-files are stored on the directory lib/sys. 
A .• CTL-control file contains: 

parameter sets that control the routing in regard to lower production costs ('cost 
parameter sets') 

control commands that activate or suppress special functions during the routing 
(e.g. execution of the busrouting, placement of 'stubs' for SMD routing, . 
activation of the suitable parameter sets, calling the optimizing router, etc.). 

The different control files differ only in regard to the function control commands; 
the cost parameter sets are the same in all control files. 

The .CTL-file is called with the option '-c:'. If no specification is made, the standard 
control file ldrout.CTL will be used automatically (see page 10). 

-c:ldl (save after 14 cycles through pcb) 

When specifying this option, the router uses the control file ldl.CTL for. the 
current routing. The only difference between this control file and the standard 
control file ldrout.CTL is that 

--> the routing result is not saved after every processing of all layer pairs, but 
only after each 14th iteration. 

This effects a considerable acceleration of the routing. But in this case, the 
routing can only be interrupted after each 14th iteration, otherwise iteration 
results will be lost. 

Note: You should only use this option for two layer boards. 

-c:ldl (no busrouting) 

When specifying this option (= use of the control file ld2.CTL), the busrouting is 
only executed on the inner layers. 

--> no busrouting is effected on the outer layers, i.e. the router can already 
place through-connections in the first iteration on the outer layers; 

--> in the first and second run, only one iteration per layer pair is executed; 

--> from the third run, 2 iterations per layer pair are effected. 

-c:ld3 (perform 2 glossing iter. per layer pair) 

Page 8 

With this option (= use of the control file ld3.CTL), only two final glossing 
iterations per layer pair are executed. 

In the final glossing iterations, the router does not lay much stress upon the 
'wrong-way'-routing. Therefore, this option should only be used for an additional 
glossing of 1000/o solved boards. 
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-c:ld4-g (perform optimizing router) 

When using this option, only the optimizing routing is executed (see page 11 ); 
before the optimizing iterations, the router executes a glossing iteration per layer 
pair. 

-c:ldS (standard control file + optimizing router) 

This control file effects the execution of the standard routing with subsequent 
optimizing routing. 

section end 
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D. STANDARD CONTROL FILE ldrout.CTL 
sectionIID 

If the user does not specify a special .CTL·file with the option "-c:", the standard 
control file ldrout.CTL will always be used automatically. This file controls the 
routing in regard to cost parameter sets and effects the execution of the following 
functions: 

1. Busroutina 

For the first routing or for a new start, only direct connections without vias 
(bus connections) will be routed in the first iteration in all routing grids. 

The routing of the tracks follows the specified directions, provided that the 
layer plan contains a correct layer assignment: 

- on the solder side and the respective inner layers in the X direction 
on the component side and the respective inner layers in the Y direction. 

2. SMD connections 

Page 10 

If there are SMD components with pins to be connected on the board that shall 
be routed, the router creates connections to the other layers (called 'stubs') in the 
first iteration on the outer layer pair by routing short track segments of the 
respective SMD pins and placing through-connected vias there (ref. also to 
chapter "Routing with SMD technology). Subsequently, the bus routing is 
performed in a second iteration on the outer layers. 

If the board is a multilayer, the busrouting is executed on the inner layers 
afterwards. The 'stubs' may be used as bus connections. 

In the output of the not found connections, the stub connections are marked 
with ".*" [e.g. "SMDl.*(3)"]. 

The unused stubs will be deleted during the glossing. 
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3. GLOSSING 

After the iteration in which the PC board is finished (i.e. all connections are 
found), 2 x 2 glossing iterations are executed per layer pair. 

During the glossing iterations, special corrections are executed: the number of 
vias is minimized and the course of the tracks is optimized (see page 6, option "
g"). 

When restarting the router with the option "-g", the number of missing 
connections may be reduced since connections can also be routed during the 
glossing iterations. 

section end 

E. OPTIMIZING ROUTER 
sectionIIE 

The optimizing router LDOPT that is called with the option 
executes the following optimizations in the described order: 

'-c:ld4' or '-c:ld5' 

VIA: 

AVERAGE: 

U: 

VIA CORNER: 

T: 

L: 

L-Move: 

Notes: 

Vias will be shifted on the grid to less dense areas in the 
positive and negative X or Y direction to get more space for 
the segments. 

Segments will be averaged, i.e. they will be shifted to the 
vertical direction as far as possible (x segments in the 
negative and positive Y direction, Y segments in the negative 
and positive X direction). 

As a result, distances may become too large and U-shaped 
segment topologies may be generated. In this case, the average 
will only be reached with a subsequent U-optimization. 

U-shaped segment topologies will be minimized or, if possible, 
deleted. 

Vias that belong to L-shaped segment constellations and lie 
within a segment will be shifted to the corner where the 
segments meet. 

T-shaped segment constellations are treated like double L
structures and become V-shaped by slanting them. 

Slanting of corners. The L-structure can be changed into 
several slants that are separated by steps (= staggered). 

Slants will be shifted until all interrupting steps are deleted. 

AVERAGE and the subsequent U-optimization will first be executed for 
X segments and then for Y segments. 
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section end 
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The 45 • slants created during the T and L optimization will not be 
generated as vectors but as steps (like on the graphic screen). The number 
of segments is increased respectively after this optimization. 

The conversion of these 45 • slants into real 45 • vectors can be effected in 
CIS with the CAM function (popup function '45 degrees'). 

Vias will only be shifted and segments will only be changed if free space 
exists, i.e. obstacles cannot be leaped. 

The optimizing router is bound to the grid. Parameters are for example the 
clearance to be adhered to (1 grid unit for L and T optimization, 2 grid 
units for all other optimization methods) or the length of the slants (e.g. at 
most 15 grid units). 
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III. OUTPUT FORMAT 
sectionIIIA 

A. BASIC INFORMATION 

After the read in of the file, the pre-router determines the router technology and 
checks the technology definition for clearance violations or other technological 
errors (if there are any, the router will display warnings or error messages on the 
terminal). 

After the check, the following information is output: 

the version number of the router, 

the number of layers (" .. layers"), 

the routing grid ("grid = l/ ... "), 

the number of missing connections (" ... missing connections"), 

the number of missing connections that belong to 'fixed nets' (i.e. to signals that 
were marked as non routable in CIS) (" ... of them in fixed nets") 

Attention: Although the router outputs these connections as missing 
connections, the routing is finished when all other connections 
have been found; a subsequent technology check in CIS shows the 
respective number of interruptions! 

the number of terminals that lie offgrid (" ... terminals offgrid") 

Then, the main router starts the first iteration. During each iteration, a line is 
output that contains the following basic information: 

iteration specification: b = bus or stub iteration 
i = standard iteration 
g = glossing iteration 

current number of the iteration, 

the number of calculated connections, 

the number of missing connections, 

the connection points that were 'touched' by the router but could not be 
connected. 
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i 1( lp la 1) 321 If 152 nnnn 

L1= 
nnnn nnnn 

non-connected point 
number of missing 
connections 
number of calculated 
connections 
current iteration 

number 

The number of calculated connections is newly displayed after each tenth connection 
'touched' by the router. This automatic feature is interrupted if a connection is 
found or a missing connection is written in the output line. 

During the first 9 iterations on a layer pair, the already found connections are not 
all calculated anew as a rule. This leads to a considerable saving of time. 

Exception: During glossing iterations, always all connections on the respective layer 
pair are routed. 

(When using the option '-g', the missing connections are also routed). 

From the 10th layer pair iteration on, all connections on the current layer pair are 
calculated anew. 

The number of missing connections is always decremented. 

If the specification of a not found connection contains ".*" between the component 
name and the terminal number, then you have a SMD-pin to which a via for 
changing layers (= 'stub') has been connected by the router in the first iteration. 

section end 

B. ADDITIONAL INFORMATION 
sectionIIIB 

Behind the current iteration number, the following additional information is output 
in parentheses: 

i 
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total number of bus/stub, standard or glossing iterations executed on this layer 
pair (the three iteration types are counted separately), 

the cost parameters from the .CTL-file and 

the track type routed in this iteration. 

l.35 ( 

i2pl ~-6s---3-) __________ _ 

pair 

Ca/ay Systems, Inc. 

track type 
cost parameters 
no. of standard iterations 

executed on this layer 
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After each completed iteration, the total time needed for this iteration is displayed 
in a separate line, as well as the time needed for the systeminternal preparation of 
the iteration: 

CPU 0:01:54.04 (37t system) 

111 _____ 1 -

section end 
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preparation part 
1/100 seconds 
seconds 
minutes 
hours 
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IV. ROUTER TECHNOLOGY 
sectionIV AO 

A. GENERAL 

The routing technology of an .adb-file is defined in CIS/PCB. Basic routing 
technology parameters are: 

grid, clearance, routable track and via types. 

The operation of the router is based on the respective routing grid. The universal 
router LDROUT is not restricted to the CALAY standard grids (l/20", 1/40", 1/50", 
1/60", 1/70", 1/80") but can work in freely defined grids. 

Beside the grid, all other parameters of a technology are freely definable. 
The parameter values in the CIS/PCB standard technologies can, therefore, be seen as 
defaults and may be changed, if necessary. 

section end 

sectionIV Al 

1. ROUTER SYMBOLS 

For the internal display of the layout elements defined in the CIS/PCB 
technology (pins, tracks, vias) in the grid, the router uses 16 symbols whose 
diameters are calculated from the widths of the routable track types and the 
routing grid. 

max. symbol size = 0.000 
max. symbol size = 2 x routing grid - clearance 

This limitation does not restrict the usable technology sizes for tracks and 
vias/pins. If an element is larger than the maximum symbol size, it will be 
composed of several symbols. Then the router always uses an unpaired number 
of the same symbol (ref. to figure 1). Zero symbols may also be used (3, 5, 7, 
etc.) - they do not have an extension but use grid cells. 

Figure l 
section end 
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sectionIV Al 
2. DISPLAY OF ROUT ABLE TRACKS 

As the number of router symbols is limited to 16, only 16 free routable tracks 
are available. 
Attention: 

The routable track types must only be defined within the first 32 types (i.e. type 
1-31) at present! 

A via type (1-31) that must be used during the routing can be assigned to each 
free routable track type. 

Free routable tracks are always exactly displayed in the routing grid. This also 
applies to routable tracks whose width is larger than the maximum symbol size. 

If the number of defined routable tracks is smaller than the number of symbols 
(i.e. values unequal 0.00 are entered for less than 16 routable track types in the 
technology chart), the free symbol sizes are distributed router-internally. 

Note: If a routable track type defined in the technology is not used in the 
layout, the router can change the already defined width of this type for its 
internal calculation to be able to represent a special via type exactly. 

In the technology chart of the routing report file, the width used by the 
router appears in this case instead of the real CIS width. 

section end 

sectionIV A3 

3. DISPLAY OF VIAS AND NON-ROUT ABLE TRACKS 

Vias (routable and non-routable), as well as non-routable tracks whose widths are 
larger than the maximum symbol size are displayed router-internally with 
several symbols of the same kind. Then the router uses the symbol that -
composed of an unpaired number - guarantees an almost exact display of the 
real CIS-size. 
Attention: 

These via and track types must only be defined within the first 32 types (i.e. 
type 1-31)! 

The parameter sizes entered as the default in the CALA Y standard technologies 
are optimized and guarantee an exact display as a rule. 

If the standard parameter values in the technology charts in CIS are changed by 
the user, the widths and diameters of vias and non-routable tracks might lie 
between the values that can be calculated by the router. In this case they will be 
realized with he next higher value that can be displayed (ref. to the chapter 
".Idr-file"). The difference between the value with which the router calculates 
and the value specified in CIS (= inaccuracy) becomes apparent in the layout in 
a respective increase of the clearance. 
When changing the standard values of the CIS technologies, we advise you to 
check the exactness of the router-internal display of the CIS technology sizes 
with the .ldr routing report file (ref. to ".ldr-f ile"). 

section end 
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B. USER DEFINED TECHNOLOGIES 
sectionIVBl 

1. GENERAL 

The router technology is a part of the .adb-file generated in CIS. 

The first step for the creation of an .adb-file in CIS is the read in of an 
existing technology standard whose name contains the desired routing grid. (The 
names of the CALA Y standard technology .adb-f iles contain the routing grid 
value in l/nn inch : tec20, tec40, tec50, tec60, tec70, tec80.) 

An existing technology standard can be read and changed in CIS in the submenu 
"Technology" of the PCB part. 

If you want to change the sizes defined in the technology (routing grid, 
clearance, track widths, via sizes, etc.), sometimes parameter specific restrictions 
have to be considered that will be described in this chapter. 

If a changed technology is often needed, it is useful to store it as own standard 
after the definition. For better identification, the respective .adb-file should get 
a suitable technology specific name. 

section end 

sectionIVB2 

2. GENERAL DEFINITION INSTRUCTIONS 
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To avoid routing problems and inaccuracies in the router-internal representation, 
you should consider the following advice when defining user specific 
technologies: 

a. Track, via and drill types must only be defined within the first 32 types 
(i.e. type 1-31). 

b. Routable vias and non-routable tracks can be exactly displayed in the 
routing grid if they have the same parameters (total width, rectangle 
width, additional clearance) as a routable track. 

c. A routable track type that is not used in the netlist but will be needed for 
the digitizing, should be marked as D..Qn.-routable in the technology chart. In 
this way, the router can calculate a better size graduation for the symbols. 

d. If a routable track type is neither used in the netlist nor for the digitizing, 
all width specifications should be 0.00 (for the same reason as in c.) 

e. Tracks and vias shifted half a grid in the negative X and Y direction are 
always displayed with an even number of grid cells. This results in a 
router-internal minimum limit of one grid cell for the diameters of these 
shifted elements. 
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In the following, the "Technology" menus from the CIS-PCB part will be 
described. 

Although not all technology parameters are router relevant, they will be 
described here because the CIS documentation does not yet contain a detailed 
technology description. 

The router relevant parameters will be pointed out. Please consider the 
restrictions that are necessary for some parameter changes. 

section end 
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3. PLACEMENT le ROUTING 
sectionIVB3 

When activating this function in the menu "Misc.", the following menu appears in the 
status window: 

PCB: modify technoloqy Grid: 0.026/0.026 MS: in. [ 9S 

(P) plac. & routing (S) sizes (Y) layer-plan 
(L) tracks (R) reference - comp. (V) vias 
(D) drills (T) texts fct: p 

grid-base l I 1323 routing - base l" I 960 

routing-grid x: 0.025 y: 0.025 offset x: o.o y: o.o -- -placement-grid x: 0.050 y: 0.050 off set x: o.o y: o.o -via-grid x: 0.025 y: 0.025 of fgrid routing: N 

clearance x: 0.011 y: O.Oll copper height . 0.001 (in. . 
buried vias 

GRID BASE 

Specifies the minimum unit for the system internal calculation. This specification is 
only displayed for your information. 

ROUTING BASE 

The routing base is the smallest coordinate distance considered by the router. This 
unit may be changed. 

The lowest routing base is 1/6000 inch, the highest 1/100 inch. 1/960 inch is the 
standard routing base. 

The routing grid must always be an integer multiple of the routing base and the 
multiplier (M) must fulfill the following condition: 

2 M 50 

If this is not the case, the specified routing base value will automatically be rounded 
off so that this condition is fulfilled. 

Example: 

Routing base: I /960"; routing grid: I /70"; 
i.e. M = 1/70 : 1/960 = 13.7 

Change: routing base: 1/980" (M = 1/70 : 1/980 = 14). 
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Note: 

The maximum size of the work sheet (measurement unit in X and Y direction) 
which can be constructed with CIS depends on the routing base and can be 
determined exactly by multiplying the routing base by 32767. 

Examples: 

1/960 inch resolution --> 32767 X 1/960" 
1/100 inch resolution --> 32767 X 1/100" 
1/6000 inch resolution --> 32767 X 1/6000" 

ROUTING GRID: 

34" 
327" 
5.5" 

866 in. 
7320 in. 
138 in. 

If no shifting exists, the tracks are routed along the grid lines and the vias are 
placed on the grid points. 

The routing grid must always be an integer multiple of the routing base. If this is 
not the case, the routing base will internally be changed into a suitable value that 
fulfills this condition. 

According to technology and coordinate unit, the grid unit to be used by the router 
is automatically entered in "Grid" (e.g. "0.635" for 1/40" technology and unit in.). The 
table shows the grid values for the standard PRISMA routing grids. 

unit 
qrid mm. in. 

1/20" 1.27 0.050 

1/40" 0.635 0.025 

1/50" 0.508 0.020 

1/60" 0.423 0.0166 

1/70" 0.362 0.0142 

1/80" 0.317 0.0125 
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VIA GRID: 

By entering the grid element spacing (in the respective unit --> ref. to the function 
"Modes"), you can specify the distance between the vi as. 

If you have a routing grid of x: 0.635 y: 0.635 and enter x: 1.27 y: 1.27 for the via 
grid, the router can at most place a via on each 2. grid (so you still have the 
possibility to digitize a track between the vias). 

If the specifications in "Routing grid" and "Via grid" are equal, a via can be placed 
on each neighboring routing grid. 

Attention: 

If the via grid does not equal the routing grid, it !!l.lll1 be an integer multiple of it! 
At present, the system does not check if this condition is fulfilled! 

PLACEMENT GRID: 

Since routing is bound to the grid, components should be placed on the routing grid 
or an integer multiple of the routing grid. 

A disadvantageous choice of the routing grid may lead to a bad routing result since 
pins may be placed off-grid. Off-grid pins (i.e. pins which are not placed on a grid 
point) may effect that no tracks can be digitized between them. 

The most sensible grid for the placement of components is 1/10" as it is an integer 
multiple of all standard routing grids. 

sensible grid for the placement 

routing grid 1/10" 1/20" 1/40" 1/50" 1/60" 1/70" 1/80" 

1/20" x x 

1/40" x x x 

1/50" x x 

1/60" x x x 

1/70" x x 

1/80" x x x x 

In order to get an optimal bus routing, take care that the components of memory 
structures do not lie more than 0.3 inches (= 7.62 in.) apart from each other. 
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OFFSET: 

By entering the respective values, you can define a shifting of the placement grid 
with regard to the routing grid. 

This is sensible if elements that are 'on-grid' in the routing grid lie 'off-grid' in the 
placement grid. 

The sh if ting of the routing grid is not yet possible. 

OFFGRID ROUTING: Y /N 

When entering "Y", the complete routing area with all elements will be shifted half a 
routing grid in the negative X and Y direction. 

This is necessary for the 1/60" routing in order to route 2 tracks of type 1 between 2 
IC-pins with a maximum diameter of 1.53 in .. 

CLEARANCE: 

Here you specify the clearance between the PC board elements (tracks, pins, vias, 
text fields, etc.) and to the routing area and PC board edge. 

The clearance, optimized in the standard technologies, can be changed. 

Notes: 

In order that segments of the track type with the smallest track width can be 
routed on each grid line, you have to take care that 

clearance + smallest track width routing grid 

A subsequent reduction of the initial clearance can effect short circuit messages 
when executing a technology check afterwards! 

For the single track and via types, an additional clearance can be specified in 
the technology charts that will be ~to the general clearance when routing 
this track or via type. 
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COPPER HEIGHT: 

On the base of the copper height and the track width, the track diameter is 
calculated (ref. to "SCS: Signals & connections"). This parameter is relevant to the 
simulation. 

At present, the standard value 0.001 in. appears here; changes of this specification 
are not evaluated. 

BURIED VIAS: 

This specification only applies to the interactive digitizing of tracks, !lQ1 to the 
routing. By putting a cross in this field, you specify that buried vias shall be used 
for the digitizing. 

section end 

4. SIZES 
sectionIVB4 

PCB: modify technology 

sheet size x: 8.30 y: 

pc-board: x: 25.40 --
rout.-area x: 25.40 

prod.-origin x: 25.40 

digit board shape: N 

Grid: 0.025/0.025 MS: in. [775] 

5.94 boardname: 

y: 25.40 I x: 4.15 y: 4.90 

y: 25.40 I x: 4.15 y: 4.90 

y: 25.40 

In this menu, the specification of the work sheet and routing area size and the 
digitized board outline is relevant to the router. 

The size specifications are entered in the status window. 
Reference point for all coordinate specifications in this menu is the zero point of 
the sheet. · 

Attention: 

To store the changes of the size specification in this menu, you have to press 
<CR> first, then <ESC><ESC> and answer the inquiry "Update sizes" with "Y". 

SHEET SIZE: 

When specifying the work sheet sizes, the maximum size considered by the router 
must not be exceeded. 
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The maximum size of the work sheet in x and y direction depends on the routing 
base and can exactly be determined by multiplying the routing base by the number 
32767. 

The sheet frame is displayed automatically on the graphic screen. 

BOARD NAME: 

Here, you can enter a user text for characterizing the current PC board that will 
always appear in this field when calling this file again. 

PC BOARD: 

By specifying the coordinates of the origin and the upper right corner of the board, 
you determine the PC board size here. 

Attention: 

The contour of this area does not appear automatically on the graphic screen! 
The board outline that is visible on the screen is created with digitizing (ref. to 
"Digit board shape"). 

So the board outline can diverge from the rectangular area defined in "PC 
board"! 

ROUT.-AREA: 

Here, you specify the routing area by entering the coordinates of the origin and the 
upper right corner of the routing area. 

The frame of the routing area is displayed automatically on the graphic screen. 
The maximum size of the routing area in x and y direction depends on the routing 
grid and the form of the routing area: 

square area 

D y = 2048 grid cells 

x = 2048 grid cells 

rectangular area 

y = 1024 grid cells 

x = 4096 grid cells 

long rectangular area 

y = 512 grid cells 
x = 8192 grid cells 
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Attention: 

Components must not be placed outside the routing area, otherwise the file 
cannot be routed (the program is aborted with the message "Element outside 
area"). 

PROD.-ORIGIN: 

Coordinate specification for the production zero point. 

This point is the coordinate origin for the interactive work in CIS-PCB and for the 
postprocessing and coordinate display (when using the graphic menu function "Coos 
on/off"). 

DIGIT BOARD SHAPE: 

When entering "Y", <CR>, the function "Mod. graphic - digitize" of the work menu is 
called automatically. 

If a standard technology is read in for generating an .adb-file, the board shape is 
already existing - it appears as inner frame on the screen. 

This predefined board shape can be changed by getting and deleting the respective 
lines first and digitizing the desired shape then. 

Notes: 

When digitizing, take care that the board outline is closed perfectly (check with 
"STOP")! 

The predefined or digitized board outline delimits also the routing area. The 
area outside the board outline is a restricted area for the router. 

The area defined in "PC board" need not be identical with the area inside the 
board outline. 

Changing the size specifications in "PC board" does not influence the board 
outline. 

section end 
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S. LA YER PLAN 
sectionIVBS 

PCB: chanqe layer plan 

fct: Y modify no.: o 

Grid: 0.026/0.026 MS: in. 

(C) check, (W) write: 

# key name I # key name 
----------------------------------------------
2 
1 

0 
0-

0 
0-

0 
0-

COM 
SOL 

COMP ---SOLD --- ! 17 SHP SHAPE 0 
18- SHP SHAPE 1--

1 
19 
20 

RES 
RES 

RESIST 0 
RESIST 1-

I 21 DRL DRILL 
22- DOC DOCU -5--

1 
23 
24 

DOC 
DOC 

DOCU 6 
DOCU 7--

When creating a new .adb-file, the layer plan for a two layer board appears as the 
default. 

With the respective entries, you can change the layer plan as desired. 

From the 255 possible layers, only the first 32 can be considered at present. 

With <CR>, paging is possible. 

# 

The layer number is entered here. 

KEY 

[770] 

Here, the respective specification of the signal or documentation layer is entered. 

The specifications that may be used as "key" are determined: 

COM --> component side 
SIG --> signal inner layer 
SOL --> solder side 
PLN --> plane 
FRE --> free layer 
SHP --> silk screen documentation layer 
RES --> solder plan documentation layer 
DRL --> drill plan documentation layer 
DOK --> any documentation layer 
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NAME 

In order to define a layer in the layer plan, you mY.ll enter a user comment here 
(e.g. an exact specification of the layer). 

Attention: 

At present, the default definition of the documentation layers 17 to 21 must not 
be changed because OUTPUT can only evaluate this standard. 

HANDLING . 
1. Enter the number of the line (1 to 31) in which you want to make changes in 

"Modify no.", <CR>. The cursor moves to the first input field of the selected 
row. 

2. Now the changes can be made, <CR>. 

3. By entering "W" for "Write" and pressing <CR>, the entries are stored. 

4. With <ESC><ESC>, you leave the menu. 

EFFECT OF THE LA YER PLAN CONSTELLATION ON THE MULTILAYER ROUTING 

The router only processes signal layers. The layers specified with "empty" or "plane" 
in the layer plan will not be considered by the router. 

If the layer plan of a multilayer contains empty layers and/or planes, the router 
usually combines the signal layers differently than defined in the layer pair 
combination of the layer plan. 

RULES for the router internal combination of the layers: 

1. The router starts the routing process on the component side (= 'upper' layer) 
and continues towards the solder side (= 'lower' layer). The layers are combined 
to pairs. If the router finds a constellation for which pairing is not possible, it 
routes the single layer. 

2. The component side (= layer 2 in the layer plan) will always be routed first 
regardless of the other layer the router combines it with. 

3. Layer 2 and 1 (= component and solder side) will only be routed together if the 
layers below are specified as "empty" or "plane". 

In SMD routing, this constellation is the condition for generating vias for 
changing layers (track segment + via at SMD pin) in the first layer pair 
iteration. 

If this is not the case, the router combines layer l with another layer and does 
not route them in the first layer pair iteration; correspondingly, no vias for 
changing layers are created for the SMD pins placed on the solder side. 

4. If both layers of the layer pair are specified as signal layers in the layer plan, 
they are always routed together. 

.Page 28 Calay Systems, Inc. PRISMA Reference Manual 1989 



ROUTER/Technology 

5. If the router finds a layer pair in which one layer has been specified as "empty" 
or "plane" and the other layer as signal layer, the signal layer is routed alone if 
the layer pair below does not consist of an "empty" or "plane" layer plus a signal 
layer. 

(This does not apply to the layer pair component/solder side if point 3 is 
fulfilled). 

6. If the router finds two successive layer pairs with a signal layer and an "empty" 
or "plane" layer when moving from component to solder side, it combines the two 
signal layers of the two layer pairs. 

This example explains the described rules: 

PCB: Chanqe layer plan [770] 

fct: Y modify no.: o 

Grid: 0.025/0.025 MS: in. 

(C) check, (W) write: 

# key name I # key name 

----------------------------------------------2 
80 

3 -4 

5 -6 

7 -1 -

COM COMPONENT 

I 
17 SHP SHAPE 0 

FRE FREE - --18 SHP SHAPE 1 

PLN vcc 
I 

19 RES RESIST 0 - -SIG SIG2 20 RES RESIST 1 

SIG SIG3 

I 
21 DRL DRILL -SIG SIG4 22 DOC DOCU 5 

PLN GND 

I 
23 DOC DOCU 6 --SOL SOLDER 24 DOC DOCU 7 --

In regard to this layer plan constellation, the router proceeds as follows: 

a. Component and solder side (layer 2 and I) are routed together because the layer 
under the component side is empty and the layer under the solder side is a 
plane. 

b. Signal layer 4 is routed alone because it cannot be combined with any other 
signal layer. 

c. The two signal layers 5 and 6 are routed together. 

section end 
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6. CHANGE .TRACK TECHNOLOGY 
sectionIVB6 

After activating the function "Tracks" in the menu "Technology", a chart with the 
track technology of the current .adb-file appears in the status window. 
When creating a new .adb-file, the chart contains the values stored in the standard 
technology. 

From the 255 track types in the menu, only the first 32 may be considered at 
present. 

The widths of the 32 track types, the via types assigned to them and the solder resist 
mask widths of the standard technology may be changed if necessary. 
Max. 16 of these track types can be defined as routable. 

Furthermore, you can specify for each of the 32 track types if it shall be shifted 
half a grid in the negative X and Y direction. 

As tracks are also used for the presentation of SMD pins, the track ends and the 
respective solder resist masks can be defined in different shapes (ref. to "Track 
width core"). 

PCB: modify track-technology Grid: 0.025/0.025 MS: in. [986: 

fct: L modify no.: 0 (C) check, (W) write: -
no. track width resist add-clear. attribute 

overall core overall core 

1 0.011 o.o 0.011 o.o o.o RAD - -
2 0.017 o.o 0.017 o.o o.o RA -- -
3 0.039 o.o 0.039 o.o o.o RA - -
4 0.055 o.o 0.055 o.o o.o RA - - -
attributes: S=shifted R=routable A=active D=default 

NO. 
J 

Track type to which the values and parameters in this line apply. 
Track type 0 is reserved for the creation of restricted area outlines. 

via 

1 -
1 -
1 -
2 -
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TRACK WIDTH OVERALL 

Def in es the real width of the tracks. 
The router will use this size as base for the internal display of the track width. 

a. ROUT ABLE TRACK TYPES 

The widths of the max. 16 routable track types are optimized for the router in 
the standard technologies (1/20", 1/40", 1/50", 1/60", 1/70", 1/80", ref. to the 
chapter "Standard technologies"). 

For a free definition of the routable track types, the following restrictions must 
be considered: 

l) Minimum track width 
- for non-shifted tracks: 0 
- for shifted tracks : 1 x routing grid 

2) If 
the widest non-shifted track is larger than 

(2 x routing grid) minus (clearance) 
then 
the smallest non-shifted track must be wider than 

(0.83 x routing grid) minus (clearance). 

b. NON-ROUT ABLE TRACK TYPES 

The non-routable track types can only be digitized interactively. They must only 
be defined within the types 1-31. 

TRACK WIDTH CORE 

The value you enter here determines the width of the core, i.e. the 'rectangle part' of 
the track segments - and with it the shape of the track ends (in order to display 
different kinds of SMD-pins). 
The following shapes are possible: 

standard-SMD-pin rectangle-pin rounded-rectangle-pin 
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The specifications have the following meaning: 

No entry --> standard-SMD-pin (the radius of the semi-circles 
representing the track ends = 1/2 total track 
width). 

Same value as in "Overall" --> rectangular SMD-pin (consists only of the core) 

A value > 0 and 
< the value in "Overall" --> rounded-rectangle-pin 

The following diagram illustrates the described sizes: 

R • 1/2 Totol vidth - 1/2 Core 

!'''"" ~··,~:~ ... ., Final coordinate 
Core ....---

,I · I I " . -----·-------. I I I 

--------*, ~;:;,:,,:.-----------; ;!-L---
Hot f the core 

Figure 2 

RESIST OVERALL 

Here, you define the width of the solder resist mask for tracks used for the 
presentation of SMD-pins. 

RESIST CORE 

Here, you define the shape of the solder resist mask for tracks used for the 
presentation of SMD-pins (ref. to "Track width core"). 

ADD-CLEARANCE: 

If you specify a clearance here, it will be added to the general clearance (ref. to 
"Placement & routing") when routing this track type. 
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ATTRIBUTES: 

SHIFTED 

·By entering "S", this track type will be shifted half a routing grid in the 
negative X and Y direction. 

ROUT ABLE 

By entering "R", you specify that the respective track type may be routed (max. 
16 types!) and will be used as symbol for the router-internal presentation of the 
pins, vias and non-routable tracks. 

ACTIVE 

By entering "A", you specify that the track type may be digitized and routed. 
The release for the router requires the specification "R" (= routable). 

DEFAULT 

VIA 

By entering the attribute "D", the track type with the smallest routable width is 
defined. 

The attribute "D" must be assigned to a track type but only to ™· 

The entered via type (defined in the menu "Modify via technology") will be used 
for changing layers when routing the track type defined in this line. 

HANDLING THE MENU 

1. Enter the number of the row (1-31) in which changes shall be made in 
"Modify no.", <CR>. Move the cursor to the desired column. 

2. Now the changes can be made, <CR>. 

3. By entering "W" for "Write", <CR>, the entries will be stored. 

4. With <ESC><ESC>, you leave the menu. 

section end 
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7. VIA TECHNOLOGY 
sectionIVB7 

After activating the function "Vias" in the menu "Technology", a chart with the via 
technology of the current .adb·file appears in the status window. 

When creating a new .adb-f ile, the chart contains the values stored in the standard 
technology. 

From the 255 via types in the menu, only the first 32 may be considered at present. 
The sizes of the 32 via types and their solder resist masks can be changed, if 
necessary. 

Max. 16 of these via types can be defined as routable. 

Furthermore, you can specify for each of the 32 via types if it shall be shifted half 
a grid in the negative X and Y direction and (for multilayers) if it shall go through 
all layers (drilled through) or only through one layer pair. 

With the respective entries in "Via size overall" and "Via size core", the shape of the 
vias and the respective solder resist masks can be defined. 

PCB: modify via-technology Grid: 0.025/0.025 MS: in. [987) 

fct: v modify no.: 0 (C) check, (W) write: 

no. via-size resist add-clear. attribute 
overall core overall core 

1 0.039 o.o 0.050 o.o o.o RD 

2 0.055 o.o 0.067 o.o o.o D -- -- -
3 o.o o.o o.o o.o o.o -- -
4 o.o o.o o.o o.o o.o --
attributes: S=shifted R=routable D=on-every-laye all sizes in 

NO. 

Page 34 

Via type (pin type) to which the values and parameters in this line apply. 

In the standard technologies, the via type I is used for changing layers, the via 
types I 7 to 25 are used for pins. 

Via type 0 is reserved for the router-internal display of technologically false 
vias (pseudo vias). 
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VIA SIZE OVERALL 

Specifies the total diameter of the via; this size will internally be used by the 
router. 

VIA SIZE CORE 

The value you enter here corresponds to the width of the core. It determines the 
side length, i.e. the shape of the vias. 

The specifications have the following meaning: 

No entry 

Same value as 
in "Overall" 

A value > 0 and 
< the value in "Overall" --> 

-->round via (pin) 

--> square via (pin) 

square via with rounded angles 

The following diagram ill.ustrates the described terms: 

Figure 3 

RESIST OVERALL 

Ptoc.,.ent 
c:oord inote 

Here, you define the size of the solder resist mask for this via type. 

RESIST CORE 

Here, you define the side length, i.e. the shape of the solder resist mask (ref. to 
"Via size core"). 
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ADD-CLEARANCE: 

If you specify a clearance here, it will be added to the general clearance (ref. to 
"Placement & routing") when routing this. via type. 

ATTRIBUTES: 

Shifted 

By entering "S", this via type will be shifted half a routing grid in the 
negative X and Y direction. · 

Routable 

By entering "R", you specify that the respective via type may be routed (up 
to 16 routable via types are allowed!). 

If this attribute is not specified, the via type can only be digitized 
interactively and/or may be used for the pin presentation, but cannot be 
routed. 

On-every-layer 

With the attribute "D", you can determine if the via type shall go through 
all layers (for pins and stubs from the solder to the component side) or 
only through one layer pair (buried via where possible). 

DRILL 

The entered drill type (defined in the menu "Modify drill technology") will be 
used for the vias (pins) defined in this line (not relevant to the router). 

HANDLING THE MENU 

1. Enter the number of the row (1-31) in which changes shall be made in 
"Modify no.", <CR>. 

2. Now the changes can be made, <CR>. 

3. By entering "W" for "Write", <CR>, the entries will be stored. 

4. With <ESC><ESC>, you leave the menu. 

section end 
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8. DRILLS 
sectionIVB8 

PCB: modify drill-technoloqy Grid: 0.025/0.025 MS: in. 

fct: o modify no.: o (C) check, (W) write: 

plated no. 

0 
l 
2 
3 
4 
5 
6 
7 
8 
9 

diameter annulus 

o.o o.o N 
0.024 0.007 y -- --0.031 0.012 y -- --0.043 0.012 y --o.o o.o N 
o.o o.o N 
o.o o.o N 
o.o o.o N 
o.o o.o N 
o.o o.o N 

After activating the function "Drill" in the menu "Technology", a chart with the 
drill technology of the current .adb-file appears in the status window. 

When creating a new .adb-file, the chart contains the values stored in the 
standard technology. 

From the 255 drill types in the menu, only the first 32 may be considered at 
present. 

[988] 

The sizes of the 32 drill types, their annulus widths and the specifications to the 
parameter "plated (Y /N)" can be changed, if necessary. 

HANDLING 

1. Enter the number of the line (1 to 31) in which you want to make changes 
in "Modify no.", <CR>. The cursor moves to the first input field of the 
selected row. 

2. Now the changes can be made, <CR>. 

3. By entering "W" for "Write" and pressing <CR>, the entries are stored. 

4. With <ESC><ESC>, you leave the menu. 

section end 
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9. REFERENCE COMPONENT 
sectionIVB9 

With this f\lnction, you can define user specific standard terminals for the 
current .adb-file that are stored in the 'background' and can be replaced by 
other terminals of existing components. When activating the function "Reference 
component", the menu "Place terminals" appears in the status window in which 
you can define your reference terminals with the usual procedure .. These 
terminals are automatically assigned to the reference component which is named 
!PCBREFGRP and does not belong to the layout. 

After the reference terminals have been defined, you can exchange terminals of 
any component with terminals of the reference component with the function 
"Exchange terminals" in the menu "Modification" (the terminals of the reference 
component remain unchanged): 

a. Activate the function "Terminal"; 

b. Enter the name of the reference terminal in "Pin" and "!PCBREFGRP" in 
"Component" in the status window and press <CR>; the cursor moves to 
"Exchange". 

c. Click the terminal to be exchanged with <LMT>; the terminal gets the 
graphics and parameters of the respective reference terminal. 

Note: 

If you do not only want to use the terminals of the reference components for 
the current .adb-file, it can be generated in one of your standard technologies 
that must be read in COLUMBINE then. When creating a new .adb-file with this 
technology standard later, you can also use the respective reference component 
in the new file then. 

section end 

Page 38 Calay Systems, Inc. PRISMA Reference Manual 1989 



C. ST AND ARD TECHNOLOGIES 
sectionIVCl 

1. 1/20" standard technology 

Routing base : 1/960 inch 
Routing grid : l.270 mm = 0.050 inch 
Clearance : 0.011 in. 

ROUTER/Standard Technologies 

In the 1/20" standard technology, a track of track type 1 may be routed between 
2 IC-pins with a maximum diameter of 1.48 in .. 

The following chart shows the assignment of the track diameters and the via 
type to the routable track types 

1 to 4. Figure 1 illustrates the assignment. 

track track width via via type size 
type (standard type [in.] 

[in.] 
1 .055 

1 0.011 1 

2 0.017 1 

3 0.035 1 

4 0.055 1 

chart 1 

Ii rock 11 
0 e 0 

lirgck 21 
0 8 0 

IT roc!C: 31 
@1 SI :@ 

lirs;ic!C: 41 
() ( ) ( ) 

figure 

section end 
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2. 1/40" STANDARD TECHNOLOGY 
sectionIVC2 

Routing base : l/960 inch 
Routing grid : 0.635 mm = 0.025 inch 
Clearance : 0.011 in. 

In the 1/40" standard technology, a track of type 1 may be routed between 2 IC-pins 
with a maximum diameter of 1.56 in .. 

The following chart shows the assignment of the track widths and the via type to 
the routable track types 1 to 4. 

Figure 2 illustrates the assignment. 

track track width via via type size 
type (standard) type [in.] 

[in.] 
1 0.039 

l 0.011 l 

2 0.017 l 

3 0.039 l 

4 0.055 2 

chart 2 

IIcgck: 11 
0 e 0 

l!rgclC: 21 
0 I 0 

IIrgclC: 31 
(! 11 () 

IIrgclC: 41 
( 2 ~ ~ ~ ) 

figure 2 

section end 

Page 40 Ca/ay Systems, Inc. PRISMA Reference Manual 1989 



3. 1/50" STANDARD TECHNOLOGY 
sectionIVC3 

Routing base : 1/1000 inch 
Routing grid : 0.508 in. = 0.020 inch 
Clearance : 0.008 in. 

ROUTER/Standard Technologies 

In the 1/50" standard technology, two tracks of type 1 may be routed between 2 pins 
with a maximum diameter of .055 in .. 

Chart 3 shows the assignment of track widths and the via type to the routable track 
types 1 to 4. Figure 3 illustrates the assignment. 

track track width via via type size 
type (standard type [in.] 

[in.] 
1 0.050 

1 0.010 1 

2 0.015 1 

3 0.027 1 

4 0.050 1 

chart 3 

ITrgi;;;tc. 11 
0 e 0 

IT rgi;;;tc. 21 
0 8 0 

ITr g,1c. 31 
@ I @ 

ITrg!;k 41 
( ) () ( ) 

figure 3 
section end 
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4. 1/60" STANDARD TECHNOLOGY 
sectionIVC4 

Routing base : 1/960 inch 
Routing grid : 0.423 mm = 0.0166 inch 
Clearance : 0.007 in. 

In the 1/60" standard technology, 3 tracks of type 1 may be routed between 2 IC
pins; the maximum pin diameters is 1.06 in .. 

For a 'shifted' routing, 2 tracks of type 1 can be routed between 2 IC-pins with a 
maximum diameter of 1.53 in .. 

The following chart shows the assignment of the track widths and the via type to 
the track types l to 4. 

Figure 4 illustrates the assignment. 

track track width via via type size 
type (standard type [in.] 

[in.] 
1 0.040 

1 * 0.008 1 * 
2 0.022 1 * 
3 0.027 1 * 
4 * 0.040 1 * 

*) These track and via types are shifted half a grid in the negative x and y
direction. 

chart 4 

II c gel<: ti 
0 9 0 

IIrs;iclC: 21 
@ I ® 

II rgc!C: 31 
@ El ® 

II rgc!C: 41 
C' [ ) c) 

figure 4 
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OFFGRID ROUTING 

In order to digitize 2 tracks of type I between 2 IC-pins with a maximum 
diameter of .060 in., an offgrid routing must be executed. 

Therefore, you have to enter "Y" in "Offgrid routing" in the menu "Placement & 
routing" (PCB part in CIS). 

In this case, the routing area is shifted half a grid in the negative X and Y 
direction. In regard to the actual grid (on which the pins lie), the tracks will be 
routed with a shifting of half a grid . 

. Figure 5 shows that without the off grid routing, you could not route 2 tracks 
between 2 pins of .060 in. because the clearance would be violated. 

I : : I • I I I I 

I I I ' l 

: I I 

I I I .. 
I I O 

figure 5 

section end 
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5. 1/70" STANDARD TECHNOLOGY 
sectionIVCS 

Routing base : 1/980 inch 
Routing grid : 0.362 mm • 0.0142 inch 
Clearance : 0.007 in. 

In the 1/70" standard technology, two tracks of type 1 may be digitized between 2 
pins with a maximum diameter of 1.63 in .. 

Chart 5 shows the assignment of the track widths and the via type to the routable 
track types 1 to 4. 

track track widt~ via via type size 
type (standard type [in.] 

[in.] 
l 0.036 

l 0.007 l 

2 0.013 l 

3 0.026 l 

4 0.036 l 

chart S 

IIr1:u:::is. 11 
0 e 0 

IIcgcls. 21 
0 • 0 

1Icgc1'. 31 
@ I @ 

l!rgcls. 41 
(t 

figure 6 
section end 

Page 44 Calay Systems, Inc. PRISMA. Reference Manual 1989 



6. 1/80" STANDARD TECHNOLOGY 
sectionIVC6 

Routing base : 1/980 inch 
Routing grid: 0.317 mm= 0.0125 inch 
Clearance : 0.006 in. 

ROUTER/Standard Technologies 

In the 1/80" standard technology, 3 tracks of type I may be routed between 2 pins 
with a maximum diameter of .056 in .. 

Chart 6 shows the assignment of the track widths and the via type to the track types 
I to 4. 

Figure 7 illustrates the assignment. 

track track widt~ via via type size 
type (standard type [in.] 

[in.] 
1 0.031 

1 0.006 1 

2 0.017 1 

3 0.026 1 

4 0.031 1 

chart 6 

l!rgck: 11 
0 e 0 

ITrgck 21 
0 I 0 

IIrgck: 31 
@ ® 

IIrgcr<: 41 
@ () @ 

figure 7 
section end 
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sectionIVD 
D. LDR-FILE 

The routing report file will be created automatically by the router. 
It is stored on the gph-directory and gets the name of the routed file and the 
extension "ldr". 

Beside the information that is output during the routing (iteration report, error 
messages, etc.), the .ldr-file contains a chart with the CIS technology sizes and their 
router-internal realization. · 

The following example shows a .ldr-chart which results from routing an .adb-file 
with 'shifted' 1/40" technology (widths and diameters in in.): 

track 0: 0.000 1 O= 0.000 via 0: 0.000 .1 O= 0.000 
track 1: 0.011 1 4= 0.011 rl via 1: 1.040 < 2 6= 1.040 
track 2: 0.000 1 O= o~ooo via 2: 0.000 1 O= 0.000 
track 3: 1.040 < 2 6= 1.040 via 3: 0.000 1 O= 0.000 
track 4: 0.055 3 2= 0.055 via 4: 0.000 1 O= 0.000 
track 5: 0.000 1 O= 0.000 via 5: 0.000 1 O= 0.000 
track 6: 0.000 1 O= 0.000 via 6: 0.000 1 O= 0.000 
track 7: 0.000 1 O= 0.000 via 7: 0.000 1 O= 0.000 
track 8: 0.000 1 O= 0.000 via 8: 0.000 1 O= 0.000 
track 9: 0.000 1 O= 0.000 via 9: 0.000 1 O= o.00o 
track 10: 0.000 1 O= 0.000 via 10: 0.000 1 O= 0.000 
track 11: 0.000 1 O= 0.000 via 11: 0.000 1 O= 0.000 
track 12: 0.000 1 O= 0.000 via 12: 0.000 1 O= 0.000 
track 13: 0.000 1 O= 0.000 via 13: 0.000 1 3= 0.000 
track 14: 0.000 1 O= 0.000 via 14: 0.000 1 O= 0.000 
track 15: 0.000 1 O= 0.000 via 15: 0.000 1 O= 0.000 
track 16: 0.000 1 O= 0.000 via 16: 0.000 1 O= 0.000 
track 17: 0.000 1 O= 0.000 via 17: 0.055 3 2= 0.055 
track 18: 0.000 1 O= 0.000 via 18: 0.055 3 2= 0.055 
track 19: 0.000 1 O= 0.000 via 19: 0.067 3 7= 0.067 
track 20: 0.000 1 O= 0.000 via 20: 0.099 5 O= 0.100. 
track 21: 0.000 1 O= 0.000 via 21: 0.000 1 O= 0.000 
track 22: 0.000 1 O= 0.000 via 22: 0.000 1 O= 0.000 
track 23: 0.000 1 O= 0.000 via 23: 0.000 1 O= 0.000 
track 24: 0.000 1 O= 0.000 via 24: 0.000 1 O= 0.000 
track 25: 0.000 1 O= 0.000 via 25: 0.000 1 O= 0.000 
track 26: 0.000 1 O= 0.000 via 26: 0.000 1 O= 0.000 
track 27: 0.000 1 O= 0.000 via 27: 0.000 1 O= 0.000 
track 28: 0.000 1 O= 0.000 via 28: o.ooo 1 O= 0.000 
track 29: 0.000 1 O= 0.000 via 29: 0.000 1 O= 0.000 
track 30: 0.000 1 O= 0.000 via 30: 0.000 1 O= 0.000 
track 31: 0.000 1 O= 0.000 via 31: 0.000 1 O= 0.000 

a b c d e f gh a b c 

The columns have the following meaning: 

a: consecutive track and pin type number 
b: track or via diameter defined in CIS (nominal value) 
c: "<" indicates the shifted types 
d: number of symbols used for the display 
e: marking of the used symbol 

d e 

f: track or via width calculated by the router (actual value) 

symbol 0: 0.000 
1ymbol 1: 0.003 

aymbol 2: 0.005 
aymbol 3: 0.008 

symbol 4: 0.0110 
symbol 5: 0.013 
1ymbol 6: 0.014 
aymbol 7: 0.018 
1ymbol 8: 0.021 
1ymbol 9: 0.023 
aymbol a: 0.026 
aymbol b: 0.028 
1ymbol c: 0.031 
1ymbol d: 0.034 
aymbol e: 0.036 
aymbol f: 0.0390 

f 

g: . "r" indicates the routable track types that are really used in the layout 

k 

h: the number specifies the via type that is used as 'stub' when digitizing the track 
type marked with "r" . 

i: the calculated widths marked with "*" differ from the nominal value 
j: marking of the symbol 
k: diameter of the symbol 
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CIS - Initial situation: 

the track types 1-4 and the via types 1 and 2 are defined as routable; 
track type 3 and via type 1 are shifted; 
in the netlist, only track and via type 1 is used; 
the board contains through-connected pins (realized with via type 17, 18, 19, 20) 
and SMD pins (realized with track type 4). 
Defined(= with sizes unequal zero) are the track types 1-4, 17, 18 and the via 
types 1, 2, 17-20. 

With this chart, the defined sizes for track and via diameters may be compared to 
the sizes internally calculated by the router. If the difference between defined and 
calculated size is too large, you can check by means of the chart if it is possible to 
assign a better size to the respective track or via type. 

Notes: 

Besides the technology chart and the information that is displayed on the screen 
during the routing, the .ldr-file contains some additional information (e.g. to the 
layer assignment, to the use of 'buried' vias, etc.) that does not appear on the 
screen. 

Tracks and vias defined in the CIS/PCB technology that are not used on the 
board (for digitizing variable and fixed tracks or for creating SMD or through
connected pins) are not considered by the router. Zero values appear in the 
report chart. 

section end 
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sectionV 
V. MULTILAYER ROUTING 

For the router the number of layers of a multilayer is not limited. But in the current 
version, a limitation to 16 layers is necessary because of the SCSCOM interface. 

A. PROCEEDING OF THE ROUTER (for a new start = option -n) 

In multilayer routing, some of the connections are routed on the additional inner 
layers. In principle, the parameter control is the same for each layer pair, i.e. the 
first iteration on the outer layers coincides with the first iteration on the inner layer 
pairs as a rule; the same applies to the following iterations. 

1. Outer layers 

The router always starts the multilayer routing on the outer layers, independent 
of the number of layers (if the layer plan constellation or the option "l:n" does 
not prevent this). 

First all connections will be routed that may be realized on the outer layers 
according to the specifications in the netlist. 

When using the standard control file ldrout.CTL, the router executes a bus
routing in the first iteration on the outer layers as a rule and changes then to 
the inner layers. 

But if there are SMD components with netlist connections on the outer layers, 
only stubs (for changing layers) are placed on the outer layers in the first 
iteration. The busrouting is executed in a second iteration on the outer layers. 
Then the router changes to the inner layers. 

2. Inner layers 

Page 48 

After the completion of the iterations on the outer layers, the router tries to 
distribute the tracks of the still missing connections on the inner layers. 
In the first iteration on the inner layers, a busrouting is executed, too. 

On the inner layers, the procedure is the same as on the outer layers; the router 
tries to route the non-found connections on the current layer pair provided that 
these connection layers have been defined in the netlist. 
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The number of non-found connections on the outer layers must not always 
correspond to the number of calculated connections on the inner layers. The 
reason is that connections that have been specified for certain layers will not be 
calculated on the other layer pairs. 

In general, it is possible that the number of missing connections and the number 
of the connection points differs because the number of missing connections 
applies to the complete PC board and the specification of the connection points 
only refers to the calculated connections. 

The explanations in regard to the display of calculated connections do not apply 
to multilayer boards with SMD components (ref.to "Routing with SMD 
technology", page 51 ). 
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B. IMPORTANT NOTES FOR MULTILAYER ROUTING 

1. With the respective layer specification at the signal parameters in CIS, the router 
can be 'forced' to distribute nets on special layers (default for the routing layers 
· "*" · e 11 1 ) 1s , 1 •• a ayers . 

By specifying the connection layer at the terminal parameters in CIS, you can 
define on which layer a terminal shall be connected (default is •, i.e. all layers). 
If the specified terminal connection layers do not include the layer(s) on which 
the pin really exists (SMD pins only exist on the solder or component side), the 
router ignores the layer specification and tries to connect the pin where it really 
exists. 

2. Vias go either through all layers (drilled through vias) or only through one layer 
pair (buried vias). 

The router can only place buried Yias on the inner layers if a via type that is 
defined as not drilled through has been assigned to the respective track type in 
CIS (attribute "D" must D..Q.1 be specified). 

Note: 

In the following cases, the router uses drilled through Yias even if a not 
drilled through via type has been specified in the technology for the track 
type to be routed: 

a.for SMD plane connections, 
b.when creating 'stubs' for SMD connections, 
c.if layers are routed together that are not in the same layer pair set (e.g. 
if the layer plan contains empty layers). 

3. Multilayer routing may be aborted on any layer pair. When restarting the 
program without the option "·l:n", the router will start again on the outer layers. 

section end 
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section VI 
VI. ROUTING WITH SMD TECHNOLOGY 

pinl 

1. General 

When routing with SMD technology, the proceeding of the router differs from 
the previous description if the standard control file ldrout.CTL is used. 

2. Stub and busrouting 

When using the standard control file ldrout.CTL, the router proceeds as follows: 

In the first iteration on the outer layers, the necessary stubs are created. 
In the second iteration, the busrouting is executed on the outer layers; 
existing stubs can be used as connection possibilities. 
Then the router changes to the inner layers and executes the busrouting 
there; existing stubs can be used as connection possibilities. 

Stub creation 

One or several track segments of the SMD pins to be connected will be routed 
and a through connected via will be placed at the end. This effects that the 
connection of the SMD pin is now possible on all layers with this via. 

Figure 1 shows a possible constellation for the placement of SMD-components. 
Pins 2 of the SMD components placed on the component and the solder side shall 
be connected. This connection can only be realized with a stub. 

pin2 

----1--------------------------------------~ layer 2 - outer layer 
------------------------------------------~ layer 3 - inner layer 
------------------------------------------~ layer 4 - inner layer 
----------------------------------.------~~ layer 1 - outer layer 

pin2 p52 

f iqure 1 

Calay Systems, Inc. PRISMA Reference Manual 1989 Page 51 



ROUTER;sMD-ROUTING 

In the first iteration. the router generates a track segment with a via at both 
SMD pins. 

I 
layer 2 - outer layer 
layer 3 - inner layer 
layer 4 - inner layer 
layer 1 - outer layer 

" / 
vias 

figure 2 

The stubs created by the router will be kept until the connection has been 
realized. If a stub is not necessary for the routing, it will be deleted 
automatically. 

section end 
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section VII 
VII. WORKING METHOD OF THE ROUTER 

Before the routing, the pre-router executes a sorting of the nets and connections 
contained in the netlist. 

Within a net, the router will only connect one pin with a target structure. This 
structure may be the next pin of that net or a track segment which has already been 
partially realized (see figure 1 and 2). 

I I I I I 
I Cl Cl 

I I I I 
IC2 

1 4 
I I I I 

figure 1 

I 
C2 

1 
I 

Figure 1 shows a constellation in which ICI pin 4 is the target structure. 
The net GND has i.a. the following connection points: 
/GND: ICl/4, IC2/4, Cl/I, C2/l, ... ; 

I I I I I I I I I I 
I Cl Cl IC2 C2 

1 
I I I 

4 

' 
1 

' i I I ' 

figure 2 

Figure 2 shows the target structure (bold type) as a partially realized track (IC I pin 
4 to CI pin I) of the same net. 

The two steps illustrated in figure I and 2 will ordinarily be performed within one 
working step. 

When defining fixed tracks, take care that the tracks of one net are connected to 
each other. 
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Figure 3 illustrates a wrong constellation of fixed tracks, In the net GND, ICI pin 4 
has been connected to Cl pin 1 and IC2 pin 4 to C2 pin 1; respectively by a fixed 
track. Because of this defined track course, the router assumes that all pins of the 
net are connected. The two digitized tracks will not be connected to each other; this 
results in an interruption of the net. 

The track course in figure 2 is acceptable for the router. The non-connected pins of 
IC2 and C2 have been connected to the existing track without any problems. 

I I I I I I I I I I 
I Cl Cl IC2 C2 

j I I LJ 
figure 3 

When all connections have been calculated once, a complete iteration is performed. 

The several subsequent iterations will be performed with varying parameter sets 
(cost functions) in order to achieve a 100% routing with the help of different 
strategies. 

The router operates according to the "rip up and re-route" principle. I.e. tracks which 
have already been routed but prevent the router from further distributions will be 
routed anew. 

During the first iteration (after the router has been started with "-n"), a busrouting 
is performed. Thereby, only track courses are routed which can be realized without 
through connections. 

To get an optimal busrouting for memory structures, take care that the distance 
between the pins of the neighboring components is not larger than 0.3 inch or 7.62 
mm. 

The priority direction for the routing is as follows: 
on the solder side in x-direction 
on the component side in y:direction. 

The track types will be routed in descending order of their width (i.e. the widest 
first, the smallest last). 
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Minimize the number of "off-grid" pins as far as possible since the router blocks 
additional grid points when connecting these pins. Besides, "off-grid" pins are not 
connected to the center. 

The router treats text fields on signal layers as blocking areas, i.e. no segments or 
vias must be placed in the text fields during the routing. 
For text fields on documentation layers, a via blocking can be defined in CIS. 

Glue pads of SMD components are also via blocking areas for the router. 

Plane connections 

For SMD-pins, the router connects track segments to the pin and at the end it 
generates a via to make a connection to the plane possible. If there is not enough 
place for the generation of a via, the connection can also be realized by connecting 
such a pin to an already existing via. 

If a net contains through-connected pins defined as plane connection, the router may 
also realize a plane connection over these pins. 

Through-connected pins defined for a plane connection are not considered by the 
router since these pins go through all layers. 

section end 
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section VIII 
VIII. GENERAL INFORMATION 

1. Before starting the router, a better power supply can be achieved by digitizing 
fixed tracks in a comb structure. 

2. In order to achieve optimum. routing of a memory structure, the distance 
between two component pins should not be larger than 0.3 inch or 7.62 mm. 

3. The component placement in the layout also determines the routing success of 
LDROUT. The user should therefore critically observe the first iteration. The 
reason for an early stagnation may be a placement problem. 

4. Off grid pins should not be used as far as possible. 

5. Only after the glossing, the layout is ready for production. 
Repeated glossings ('restart' with option "-g") increase the quality and minimize 
the number of through connections. 

The provisional results that are created when the routing is aborted sho.uld also 
be smoothened for further processing by restarting the router with the option "-
g". . 

section end 
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sectionIX 
IX. ROUTER MESSAGES 

A difference is made between error messages, warnings and comments. Errors abort 
the program. 

Warnings inform the user about problematic constellations; the program will not be 
aborted. But warnings may also indicate difficulties of the router. 
The comments are listed in the chapter "Output format, page 13". 

At present, not all existing router messages are described here. 

A. ERROR MESSAGES 

1. 'missing eof tag' 

The "end of file" marking is missing in the .gph-file. 

2. 'missing header' 

The "header" is missing in the .gph-f ile. 

3. 'duplicate header' 

The "header" appears twice in the .gph-file. 

4. 'illegal sequence of records' 

The .gph-file contains an unallowed sequence of records. 

S. 'missing gph-file-ID' 

The file has no .gph-file identification. 

6. 'not a VOS-file' 

The .gph-file does not have the V04 Rev.5 format. 

This message can only occur for .gph-files that were created on RTI 1 stations. 
As LDROUT can only work with the Rev.5 format, the .gph-file must be 
converted with GPHNEW on the RTI I station. Then the converted file can be 
transferred to the PRISMA system with Ethernet and can be routed. 

7. '.gph-file not converted' 

The .gph-file has V04 format and must be transformed into the Rev.5 format for 
the routing (ref. to item 6). 

8. 'no part in .gph-file' 

There are no components in the .gph-file. 
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9. 'no net in .gph-file' 

The .gph-file contains no net. 

· 10. 'element outside area' 

One or several components are outside the routing area. 

Elimination: 
Get the component(s) in CIS/PCB and place them within the routing area. 

11. 'board too large' 

The work sheet for this board is too large. 

Elimination: 

Change the sizes in the technology (CIS/PCB). 
The maximum size in the X and Y direction that can be processed by the 
router is: 
routing base x 32767 
(ref. to page 20). 

12. 'missing layer assignment' 

Connection layers are specified in the netlist that are not defined in the layer 
plan. 

Elimination: 

Define the respective layers in the technology (CIS/ PCB, function "Layer 
plan"). 

13. 'seg-type not defined' 

For one or several segment types specified in the netlist no widths are defined 
in the track technology chart. 

Elimination: 

Enter the necessary widths for the respective track type in the technology 
(CIS/PCB, function "Tracks"). 

14. 'via-type not defined' 

Page 58 

For one or several via types specified in the netlist, no widths are defined in the 
via technology chart. 

Elimination: 

Enter the necessary widths for the respective via type in the technology 
(CIS/PCB, function "Vias"). 
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15. 'via-type not routable' 

One or several via types that are assigned to routable track types in the 
technology, were not marked as routable in the via technology chart. 

Elimination: 

Enter the attribute "R" for the respective via type in the technology 
(CIS/PCB, function "Vias"). 

16. 'too many routable seg-types' 

Too many track types are marked as routable in the track technology chart. At 
most 16 routable track types may exist. 

Elimination: 

Reduce the number of segment types to max. 16 with the attribute "R" in 
the technology (CIS/PCB, function "Tracks"). 

17. 'too many routable via-types' 

Too many via types are marked as routable in the via technology chart. At most 
16 routable via types may exist. 

Elimination: 

Reduce the number of via types to max. 16 with the attribute "R" in the 
technology (CIS/PCB, function "Vias"). 

18. 'missing terminal-header' 

In the file, the "header" record is missing for one or several terminals. 

19. 'missing terminal-end' 

In the file, the "end" record is missing for one or several terminals. 

20. 'illegal subtree-assignment' 

The .gph-file contains unallowed subtree assignments. 

21. 'multiple track-widths in subnet' 

Subnets defined in the .gph-file contain several track widths. 
Each subnet, except for subnet 0, must only contain one track type. 

22. 'terminal is daisy-chain and terminator' 

A connection must not be defined as daisy-chain and terminator at the same 
time (only "either - or" allowed). 
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23. 'track-width in higher subnet is larger' 

The assignment of the track types to the subnets is incorrect. 
The subnets with larger numbers must contain track types with smaller or the 
same track width, i.e. the track width for subsignal n+l must be the same or 
smaller than the track width for subnet n. 

24. 'subnets not continuously defined' 

The subnet numbers have not been assigned correctly. The numbers must be 
defined continuously (there must not be 'gaps' in the number sequence!). 

25. 'no subnet 0 in signal' 

During the definition of subnets, the subnet number "O" has not been assigned. 
If a net contains subnets, subnet 0 must also exist! 

26. 'terminal-connection not routable' 

The track type specified for the connection of a terminal has not been defined 
as routable in the technology and can therefore not be routed. 

27. '.gph-file not sorted for router' 

If the pre-router has been switched off (option "-x"), the data from the .gph-f ile 
is not sorted for the router. 

Elimination: 

Restart the router with the option "-n". 

28. 'missing control-file .est' 

The router does not find the file ldrout.cst that is absolutely necessary for the 
routing. 

This file must be on the directory bin/sys. As the router searches it on the gph
directory, a respective "link" to the bin/sys directory must exist. 
When this error occurs, either the file ldrout.cst or the respective link is missing. 

29. 'no license to run program' 

The license for LDROUT does not exist. 

B. WARNINGS 

1. ' •.• pins off-grid' 

The number of pins that do not lie on the grid is output. 

section end 
end of file 
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COL UM BIN E;Introduction 

COLUMBINE (Preliminary version) 

1. INTRODUCTION 

COLUMBINE is the central library of the CALAY-PRISMA-system. It contains 
physical and logical component data, information about peripheral devices 
(insertion, tester, NC-machine, plotter --> together with information to pens/masks 
and macros for the board elements). 

The program COLUMBINE belonging to the library is used for the data 
acquisition and change (=library editor). 

As the programs CIS and OUTPUT automatically take access to COLUMBINE, the 
library to be used must always have this standard name. 

The following illustration shows the connections of COLUMBINE to other 
PRISMA programs and files. 

COLUM- ~< --...> 
SINE 

CEDITORJ 

The program BTOOLS is used for the creation of the library and the definition 
of the access rights for the user. 

With the program DLOAD, external component data in the ASCII format is taken 
into the library. 

Ca/ay Systems, Inc. PRISMA Reference Manual 1989 Preliminary Version Page 1 



COL UM BIN E;In troduction 

The following diagram gives you an overview of the menus and their connections 
existing in the program COLUMBINE. 

STARTING 
MENU 

SELECTION 

DATA 
TRANSFER BODIES SY MS OU DEVICES MACROS 

Page 2 

STOCIC ID 
RELATION 

SHAPE SYMBOL 
RELATION RELATION 

DEVICE 
PRRAHET. 

TERl'I I NAt. 
FITTRIB. 

BASIC 
PFIRA11£T. 

EDITOR 

PARAHET. 

The library COLUMBINE is organized in S categories (areas) in which 
information is stored or can be stored: 

Data transfer 

Body 

Logic 

Function types 

Devices 

(read in physical and logical component information 
from .adb-files) 

· (information to shape and symbol bodies) 

(information to logical symbols for electrical function 
elements) 

(logical and physical component information) 

(device definition for plotter, insertion, tester, and 
NC-machines) 
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The following diagram shows how COLUMBINE is structured according to 
function types, shapes, symbols and stock IDs. 

C8149el 
Bod>" ) 

CG1498l COIP14l 

( Gro .. tiLC: 1 ) ( Bod>" ) 

l \ G• .. hic 2 
) l CD!P14l 

Ct•-•c ) 

S>"lllbo l I : I Sha .. • 
C?488l +-- Func:t LOn t>"P - COIP14l 

Ci'4L.S98l 

LC r .. atnat : ... 1ou1u )_J 
tRelatLontn•l 

-+ (' 'Stock IO 

StOCIL ID of t:Ollf'l...wtts 
CSocket. Scr...,s. etc.> 

'i)2 ---+ Dev. Pa 
---+ Dev. Par. 

- Dev. l"OI'. 

TERM DEFINITIONS; 

The following terms, which are explained here, will be used in the PRISMA 
programs: 

1. Component 

Stands for the element existing on the PC board (not relevant to 
COLUMBINE). 

2. PCB name 

Placement name of a component on the PC board (e.g. ICI ·> not relevant 
to COLUMBINE). 
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3. Shape 

Stands for the physical form of a component and consists of the following 
elements: 

a. Shape body 

notes: 

Consists of the shape terminals and the shape extension (the area 
that the shape needs on the PC board). 

The following information belongs to a shape terminal: 

terminal position (refers to the lower left corner of the 
shape); 
graphic display of the terminal on the respective signal layers 
in the layout. 

The terminal graphics is determined by the assignment of a via type 
and/or a track type (incl. segment length) to the terminal effected 
in CIS; additionally it may contain graphic elements (lines and 

_ texts)--tha-t- ue digitized--to-the-tefmi-nal-by--the- user witlrthe-
f unction "modify graphics" in CIS. 

b. Shape graphic 1 

Consists of the graphic display of the shape frame and the respective text 
and the adqitionally digitized graphic elements (lines and text - no 
terminals). 

note: 

At the moment, the graphic display of the frame is automatically 
created during the generation of shapes in CIS --> it corresponds to 
the extension of the shape. 

With the function "modify graphic", the shape graphic consisting 
only of the frame can be completed or changed. 

c. Shape graphic 2 

This is an alternative graphic display that may be used instead of graphic 
I (e.g. DIPl4F graphic as alternative to the DIP14 graphic); 

4. SYMBOL 

Page 4 

Stands for the logical side of a component and represents-an electrical function 
element (e.g. 7400 or NAND). A symbol is defined with the following elements: 

a. Symbol body 

Consists of the symbol terminals and the symbol extension (the area that the 
symbol needs in the schematics). 
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note: 

In CIS. the extension of the symbol is not visible when inserting standard 
symbols (e.g. the symbol 7400) from the library! 

b. Symbol graphic 1 

Consists of the graphic display of the symbol generated in CIS (lines and 
texts - no terminals). 

note: 

At the moment, the extension of the symbol is automatically transformed into 
the graphic display of a respective 'frame' (as marking for the extension) 
during the generation of symbols in CIS. 

With the function "modify graphic". the symbol graphic consisting only of the 
'frame• can be completed or changed. 

c. Symbol graphic l 

Signifies the 'inverse• graphic to graphic I. 

S. SCS name 

This is the placement name of a symbol in the schematics (not relevant to 
COLUMBINE). 

6. Function type 

Stands for a function specific standard component (e.g. the 4 NAND component 
74LSOO) that may exist in one or several •variants'. According to the number of 
variants. a function type contains one or several relations between shape(s) (e.g. 
DIP14, DIP14F, DIP14X, S014F) and symbol(s) (e.g. 4 NAND symbols 7400) and 
their terminals, as well as the assignment of a stock ID to each relation. If several 
relations exist for a function type, the definite selection of Qfil:. 'variant' (a 
concrete component) can only be effected by the stock ID. 

7. Stock ID 

Definite identification criterion for a function type 'variant'. i.e. for a concrete 
co·mponent (see item 6). The assignment of device parameters for insertion 
machines and testers is made with the stock ID. 
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2. STARTING THE PROGRAM 

The data acquisition program for the library COLUMBINE is menu-driven and is 
started by 'clicking' the COLUMBINE icon or by entering COLUMBINE. 

After you have entered a function, <CR>, you get to a subordinate menu. 

The function "O" (=end) finishes your work in a menu and stores the data. You get 
back to the superior menu or finish the program. 

With <ESC><ESC>, you leave the menu without storing your entries and get to the 
superior menu. 

' 

After the program has been started, the following menu appears: 

COLUMBINE Library editor Version: 2 

User . • 
~assw_o_rd ___ _ • --

notes: 

- In order to avoid an inconsiderate or unauthorized alteration of the library, you 
have to identify yourself as authorized person with your name and your password 
to change the library contents. 

The program only accepts specifications that are identical with the ones defined 
in BTOOLS. 

It distinguishes between uppercase and lowercase! 

After you have entered the user name, you have to press the "Cursor down" key to 
enter your password in the next line. The password will not be displayed on the 
screen. 

The access rights are determined in the program BTOOLS. 
They can be restricted to different library sections and functions. 

- After you have stored your entries with <CR>, you get to menu 14. 
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3. LIBRARY SECTIONS 

In menu 14, you select the library section to be modified by entering the 
respective number. 

On the right side of the menu, a library statistics appears from which you can 
determine the free library capacity. 

COLUMBINE 

creation date 
last change 

version 

. . 

Library editor Version: 

Functions 

. . free blocks 
deleted blocks 
number of entries : 
deleted entries 

(5) Devices 

(blocks) 
(blocks) 

(1) Data transfer (3) Bodies 

(2) Function types (4) Symbols 

(0) End 

(6) Macro editor (plotter) 

Function >0< 
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3.1 DAT A TRANSFER 

With this function, physical and/or logical component data can be taken into the 
library from an .adb-file. 

3.1.1 CONDITIONS FOR THE DAT A TRANSFER 

Page 8 

In order to execute the data transfer, the release of the physical and/or logical 
component or symbol data for the library must have been effected in CIS in the 
menus "Change component attributes" and/or "Change group attributes". 

Physical irul. logical component data can only be transferred together if a 
respective 'relation' has been executed in CIS before and a function type has been 
assigned. 

Procedure for the release: 

1. Release a shape (layout) 

a. Touch the respective component in the layout submenu "Modification" and 
__ _actiYate "mod.--1>aram."i- -- --

b. Enter -Y- in "to lit~." in the menu "Change component attributes". 

note: 
A shape name must be assigned to the component in "Shape" --> 
during the data transfer, the shape information will be stored in 
COLUMBINE with this name! 

c. press <CR>. 

2. Release a symbol (schematics) 

a. Touch the respective symbol in the schematics submenu "Modification" and 
activate "mod. param."; 

b. Enter -Y- in "transfer symbol body" and the name with which the symbol 
body shall be stored in the library in "symbol body" (e.g. BNOR) in the 
menu "Change symbol attributes"; 

c. press <CR>. 
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3. Release a related function type (schematics LW1 layout) 

a. Shape and symbol must be released in the way described in item 1 and 2; 

b. Between the terminals of the symbol and the terminals of the component, a 
'relation' must be executed (see next page); 

c. On the layout side, you have to assign a function type specification to the 
component in "Function type" in the menu "Change component attributes". 

d. On the layout side, you have to enter -Y- in "rel. to lib." in the menu 
"Change component attributes". 

e. On the schematics side, you have to enter ,-Y- in "transfer relation" in the 
menu "Change symbol attributes". 

Relation shape <--> symbol to a function type 

If a component has been generated on the layout side and a respective symbol 
on the schematics side, the relation can be executed in the schematics part. In 
order to do so, proceed as follows: · 

a. Activate the function "misc." in the main menu of the schematics part and 
the function "relation" in the appearing submenu; subsequently, the menu 
"Enter SCS-PCB relations" and the function menu for the processing of the 
schematics appear. 

b. In "PCB name", you enter the name of the component to be related from 
the layout side and press the <CR> key or the left mouse button (called 
<LMB> in this description); 

the component is now 'attached' to the digitizer and can be released with 
<LMB> (sensibly near the respective symbol); 

c. Move the crosshair to a terminal of the component to be related and press 
<LMB>, then you go to the respective terminal of the symbol and press 
<LMB>; proceed in the same way with all other terminals to be related. 

note: 

When 'clicking' a terminal, the name and the placement coordinate of this 
terminal appear in the menu; 

d. If you want to relate another component, activate the function "get", enter 
the name of the desired component in "PCB name" and relate the terminals 
of the component with those of the symbol with the same procedure; 

- e. After the relations_ have-been finish~d, you can continuC!_your work with 
the functions of the schematics menu; · -

note: 
When picking up the symbol after the relations have been executed, the 
respective component name (PCB name) appears in brackets behind the 
symbol name (SCS name). 

Calay Systems, Inc. PRISMA Reference Manual 1989 Preliminary Version Page 9 



COLUMBINE/Data Transfer 

3.1.2 EXECUTION OF THE TRANSFER 

After you have activated the function (I) "Data transfer" in menu 14, the 
following menu appears: 

COLUMBINE Library editor 

DATA TRANSFER 

file name : .adb --------
name : > < 

(1) Data transfer from .adb-file 
(0) End 

Function :- ;::i.- <-

File name 

Version: 

(1) Shapes (2) Symbols 

(3) Function types 

Specify the name of the .adb-file from which the data is to be transferred. After the 
input of the file name and <CR>, the file is read. 

Name 

Depending on the specification (" 1 ". "2" or "3") in the input field > <, all (*), only the 
specified ( .. *) or single (complete name) shapes, symbols or related function types 
with the respective information will be taken into the library. 

Function 

- "1" activates the data transfer 
- "0" finishes this menu and you return to menu 14. 

A. Read in shapes 

a. In "Name", you specify the shape body name(s) (e.g. DIP*) entered in CIS in the 
menu "Change component attributes" in "Shape". 

b. Enter "l" for "Shapes". 
c. Enter "l" in "Function". 
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result: 

For all shapes of the specified .adb-file whose name starts with "DIP", the following 
elements are taken into the library (--> ref. to page 4): 

- the shape body (name and extension of the, shape body and terminal information); 

- the graphic (shape frame) 

-> at the moment, the 'graphic' has the same name as the shape body; 

- the function type specification, as far as it has been assigned to the components 
in CIS in "Function type" in the menu "Change component attributes". 

note: 

If a shape with the same name already exists in COLUMBINE, the inquiry 
"transfer?" appears for each existing element of the shape (body name, terminals, 
graphic of the frame, function type specification) 

-->if you enter "Y", the respective shape element in COLUMBINE will be replaced 
by the 'new' one from the .adb-file (overwritten); 

-->when entering "N", the element from the .adb-file will not be overtaken. 

B. Read In symbols 

a. In "Name", you specify the name(s) of the symbol body (bodies) (e.g. B74*) 
entered in CIS in the menu "Change symbol attributes" in "symbol body"; 

b. Enter "2" for "Symbols"; 
c. Enter "1" in "Function". 

result: 

For all symbols of the specified .adb-file whose reference specification (•symbol 
body specification) starts with "B74", the following elements are taken into the 
library (--> ref. to page 5): 

- the symbol body (name and extension of the body and terminal information); 
- the graphic display of the symbols 

-> the 'graphic' name starts with "G" and from the second character on it is 
identical with the name of the symbol body. 

- the specification assigned to the symbols in CIS in the menu "Change symbol 
attributes" in "Symbol". 

note: 

If a symbol with the same name already exists in COLUMBINE, the inquiry 
"transfer?" appears for each existing element of the symbol (body name, terminals, 
graphic and symbol specification) 

-->if you enter "Y", the respective element in COLUMBINE will be replaced by 
the 'new' one from the .adb-file (overwritten); 
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-->when entering "N", the element from the .adb-file will not be overtaken. 

C. Read in related function types 

a. In "Name", you specify the name(s) of the function type(s) (e.g. 74•) entered in 
CIS in the menu "Change component attributes" in "Function type"; 

b. Enter "3" for "Function types"; 
c. Enter "1" in "Function". 

result: 

For the function types of the .adb-file whose name starts with "74", the following 
elements are taken into the library (--> ref. to page 5): 

a. from the layout part 

the shape body (name and extension of the shape and terminal 
information); 
the shape graphic (shape frame) 

-> at the moment, the 'graphic' has the same name as the symbol body. 

the function type specification assigned to the components in CIS in the 
menu "Change component attributes" in "Function type". 

b. from the schematics 

the symbol body (name and extension of the body and terminal 
inf or ma ti on); 
the graphic display of the symbols 

-> the 'graphic' name starts with "G" and from the second character on it is 
identical with the name of the symbol body. 

the symbol specification assigned to the symbols in CIS in the menu 
"Change symbol attributes" in "Symbol". 

note: see item 1 and 2. 
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3.2 BODY 

With the functions of the following menu, you can duplicate, rename, list and 
delete shape and symbol bodies existing in the library. In addition, device 
parameters and stock IDs, previously dcf incd in menu 3, can be assigned to a 
shape for its additional clements (e.g. socket, screws, etc). 

COLUMBINE Library editor Version: 

SHAPE BODIES or SYMBOL BODIES 

Body name • • 

(l) Names 

(2) Copy 

(3) Kill 

(4) Rename 

(0) End 

> < (l) shapes (2) symbols 

(5) Device parameters (only shapes) 

(6) stock ID assignment (only shapes) 

FUnction : O 

(1) Names 

When you have entered "l" for "Shapes" or "2" for "Symbols", this function lists 
all (•) or the specified ( .. •) names of the shape or symbol bodies existing in 
COLUMBINE. 

By 'clicking' the function "next" with the left mouse button (called <LMB> in 
this description), you get to the next page, with "previous", you get back and 
with "quit", you finish the listing. 

(2) Copy 

Duplicates the specified shape body (selection "l") or the specified symbol body 
(selection "2"). You are asked for the name of the new shape or symbol body. 
The new element contains the information of the old shape or symbol body (no 
'graphic'!). 
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(3) Rename 

Renames the specified shape or symbol body. You are asked for the new name 
of the shape or symbol body. The new element still contains the assigned 
information (no graphics!). The old name of the shape or symbol body does no 
longer exist. 

(4) Klll 

Deletes the specified name of the shape or symbol body together with the 
assigned information from the library. 

(S) Device parameters 

For the shape type specified in "Body name", 'mechanical' device parameters 
for assember and/or tester can be created or existing device parameters can be 
changed, listed, copied or deleted. 

note: 

The 'mechanical' device parameters 'belong' to the shape from now on, i.e. 
when assigning this shape to a function type, the shape specific device 
information will automatically be overtaken and need not be entered 
separately with the stock ID. (Only the function type specific ('electrical') 
device information must be defined with the stock ID --> ref. to page 24). 

The following menu appears: 

COLUMBINE Library editor Version: 162 

DEVICE PARAMETER Mode : 

(E) Edit, (K) Kill, (L) List, (C) Copy, select: >E< 

device 

shape 

. . 

. • 

4# : type : (2 =Ass., 3 =Test) 

(L) List 

Page 14 

Lists the device parameters assigned to the specified shape_. 

First the parameters of one device will be listed. 

After pressing any button, the parameters (if defined) of further devices will 
be listed. 

With <CR>, you finish the listing and with <ESC><ESC>, you get back to the 
upper part of the menu. 
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(E) Edit 

With this function, you can assign assembling or tester data to the specified 
shape or change the data. In "Device name", you enter the name of the 
assembling automat or tester for which the parameters shall be created or 
changed (the device must be defined in the library area "Device"). In "Type•, 
you enter the device type (2 • assembling automat, 3 '"' tester), <CR>. 

Now you can enter the shape-specific parameters for the respective machine. 

You must only use the kind of characters determined during the device 
definition in "Type"; the number of characters must not be greater than the 
number entered in "Len• during the device definition. 

With <CR>. the current parameters are stored and with <ESC> <ESC>, you get 
back to the upper part of the menu. 

(K) Kill 

Deletes the device parameters of the specified shape for the device, whose 
name and type you have entered in "Device name" and "Type", <CR>. 
With <ESC><ESC>, you get back to the upper part of the menu. 

(C) Copy 

The device parameters of the respective shape will be assigned to another 
device (tester or assembling automat). First you enter the device for which the 
parameters already exist, <CR>, then you enter the device which shall get the 
same parameters. 

With <ESC><ESC>, you get back to the upper part of the menu. 
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(6) Stock ID assignment 

The stock IDs that may be assigned to a shape in this menu do not stand for 
the shape itself but for the 'additional elements• like socket, screws, etc. 

You can only use stock IDs created in menu 3 to which device parameters for 
the assembling were assigned in menu 162 (ref. to page 22 and page 24). 

The following menu appears: 

COLUMBINE Library editor Version: j14oj 

Shape 

Index : >0< Stock ID 
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0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

By specifying an index number (0 to 9), you can assign up to 10 stock IDs to a 
shape. Each stock ID stands for one of the 'additional elements' of the shape. 

After entering the index number, <CR>, you get to the field for the input of 
the stock ID. 

After entering the stock ID, <CR>, the assignment appears below the menu and 
the next assignment can be made. 

With <ESC><ESC>, you leave the menu. 
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3.3 LOGIC 

LOGIC 

With the functions of the following menu, you can duplicate, rename, list and 
delete symbols existing in the library. In addition, new symbols can be defined 
(with the assignment of symbol bodies. 'graphics'. 'inverse graphics' and 
function types) and the assignments of existing symbols can be changed. 

COLUMBINE Library editor Version: 

Symbol name 

(1) Names 
(2) Copy 
{3) Kill 
(4) Rename 
(0) End 

Function o 

(1) Names 

(5) Definition 

This function lists all (*) or the specified ( .. *) symbol names of the library; by 
'clicking' the function "next" with <LMB>, you get to the next page, with 
"previous", you get back and with "quit", you finish the listing. 

(2) Copy 

Duplicates the specified symbol. You are asked for the name of the new 
element. The new symbol contains the information (symbol body, graphics and 
function types) of the old one. 

(3) Rename 

Renames the specified symbol. You are asked for the new name of the symbol. 
It still contains the assigned information. The old symbol name does no longer 
exist. 

(4) Kill 

Deletes the specified symbol together with the assigned information from the 
library, provided that only one assignment exists for this symbol. If more 
assignments exist, they must be deleted one by one in menu 171. 
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(5) DEFINITION 

In the menu to this function, you can assign (existing!) symbol bodies, graphics 
and function types to a symbol name, as well as delete or change existing 
assignments. 

COLUMBINE Library editor Version: 

Symbol name: (E) Edit 
(L) Kill 
>E< Select 

(N) New 
(+-) Step 

E Function type Body Graphic 1 Graphic 2 

The assignments are listed below the menu. The symbol name automatically 
appears in the menu. 

>N< New 

An additional menu part appears, in which you can assign a body, a 
graphic ("graphic 1 "), an 'inverse' graphic ("graphic 2") and a function type 
to the specified symbol: 

Function 
Body Alias name . • 
Graphic 1 2 • . 
co • . 
Cl • . 
C2 . . 
CJ 
C4 . . 
cs 
C6 
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< > > < BO LS (_) 
voltage <12J4S6 > > < Bl s (_) -< > > < B2 HC (_) 

< > > < BJ HCT (_) 
< > > < B4 F (_) 
< > > < BS ( ) 
< > > < B6 ( ) 

B7 advanced (_) 

--> In "Body" and "Graphic l", specifications must be made; 
--> In "Function type" and "Graphic 2", specifications may be made. 

Make your entries in the respective fields and press <CR>. Then you get to 
the lower part of the menu where you can additionally specify 'dynamic 
parameters' (ref. to BTOOLS, function "Define user") for the symbol. The 
'dynamic parameters' represent electrical selection criteria. 
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In Cn (n•0-6), electrical characteristics defined in BTOOLS appear that are 
connected with area specifications (e.g. voltage check, etc). In the brackets, 
you specify the respective area variants by entering a letter or a number 
(e.g. "123456" in "Cl"); In "> <", you can specify the desired area by 
entering one of the characters. 

In Bn (n•0-7), electrical characteristics defined in BTOOLS appear that 
may exist or not .(e.g. "LS", "HCT", "F", S", "advanced" etc). If the 
characteristic shall exist for the current symbol, put an X in the respective 
parenthesis. 

After pressing <CR>, you $Ct back to the menu part where you may enter 
the symbol body, graphic and function type for further assignments. 

Press <ESC><ESC> to finish the procedure. The symbol name and up to ten 
assignments will be displayed in the lower part of the screen. 

With <ESC><ESC>, you get back to the upper part of the menu. 

>E< Edit 

The specifications assigned to a symbol can be changed. Therefore, you 
have to mark the respective assignment line in the lower part of the screen. 
If more than ten assignments exist for a symbol and if the respective 
assignment is not displayed on the screen, you have to use the functions "+" 

. or "·" to get to the next or the previous page. 

>L< Kill 

>+< 

>·< 

With this function, specifications assigned to a symbol can be deleted. 
After entering "3" in "Select", you have to mark the respective assignment 
line in the lower part of the screen and press <CR>. If more than ten 
assignments exist for a symbol and if the desired assignment is not dis
played o~ the screen, you have to use the functions "+" or "·" to get to the 
n.ext or the previous page. 

If all assignments to a symbol have been deleted, the respective symbol 
name does not appear when listing the names (function "I") in menu 46. 

If more than ten assignments exist, you can turn to the next page with "+", 
i.e. up to ten further assignments will be listed in the lower part of the 
screen. 

You can turn to the previous page (ref. also to >+<). 
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3.4 FUNCTION TYPES 

With the functions of the following menu, you can define, duplicate, rename, 
list and delete function types and stock IDs. Device parameters for assembler 
and tester may be assigned to the stock IDs. 

In order to define a function type, shapes (body + graphic 1)" and symbols (body 
+ graphic 1) that shall be assigned to the function type must exist in 
COLUMBINE! 

The definition is made by specifying a function type name to which first one 
or several shapes (possibly with the defined stock ID), then one or several 
symbols, and subsequently the respective terminal attributes may be assigned. 
(The complete definition of a function type corresponds to the relation symbol 
<·-> component in CIS.) 

In this menu, the definition of stock IDs for additional elements to shapes 
(socket, screws, etc.) is also effected (ref. to page 17). Therefore, you have to 
enter the stock ID specification in "Function type or stock ID", put an X in 
"> < stock ID?", enter "5" in "Function" and define the device parameters (see 
belOw). 

After you have assigned a stock ID to a function type, you can also process it 
with the help of the assigned stock ID instead of the function type specif ica
tion. Therefore you enter the stock ID in "Function type or stock ID" and put 
an X in the field "> _ < stock ID?". 

COLUMBINE Library editor Version: 3 

FUNCTION TYPES 

Function type or stock ID : 

(1) Names 
(2) Copy 
(7) Symbol 

(0) End 

(5) Device parameters 
(6) Shape assiqnment 

assiqnment (4) Rename 
attributes 

Function : o 

(1) Names 

>_< stock ID ? 

(only with stock Os) 
(3) Kill 
(8) Terminal 

lists all (*) or specified ( .. •) function types of the library (by 'clicking' the 
function "next" with <LMB>, you get to the next page, with "previous", you get 
back and with "quit", you finish the listing). 
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By entering a respective specification and putting an X in the field "> _ < stock 
ID ?", the desired stock IDs and the names of the function types to which they 
are assigned will be listed. 
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(2) Copy 

transfers the shape and symbol assignment, as well as the terminal attributes of 
the specified function type to a new one, for which you have to enter a name. 
The information of the old function type concerning tester and assembling 
automat and stock ID assignment will not be assigned to the new one! 

(3) Kill 

With this function, you can only delete function type names to which a shape, 
but no stock ID is assigned. 

If a shape and a stock ID are assigned to a function type, you have to delete 
the stock ID (possible in this menu) or the complete assignment (possible in 
menu 151) first. 

In order to delete a function type to which several stock IDs (and shapes) are 
assigned, you have to delete all assignments in the submenu to the function 
"Shape assignment" first. 

(4) Rename 

renames the specified function type. You are asked for the new name of the 
element. The function type still contains the shape and symbol assignment and 
the terminal attributes of the specified function type. 

The information concerning tester and assembling automat, as well as stock ID 
assignment is still assigned to the function type. 
The old name does no longer exist. 

(S) Device parameters 

With this function, parameters for assembling automats and tester can be 
created, changed, copied, deleted or listed. 

This function can only be called when specifying the respective stock ID and 
putting an X in the field "> _ < stock ID ?". 

notes: 

a) The stock ID can stand for a function type with an assigned shape or for 
an 'additional element' of a shape: 

Calay Systems. Inc. 

The stock ID assignment for a function type with a specified shape 
is made in -connection with the shape assignment ·:-> ref. to function 
"6". 

The stock IDs for the 'additional elements' to the shapes are defined 
here in menu 3 (ref. to page 22) The stock ID assignment for the 
'additional elements' to the shapes (in menu 140) can only be 
effected after the respective stock IDs have been defined in menu 3 
and device parameters have been assigned to them with function (5). 
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b) If device parameters have been assigned to a shape in menu 45, the shape 
specific device information will be overtaken, i.e. it need not be entered 
here (ref. to page 15)! 

Therefore, the following menu appears: 

COLUMBINE Library editor Version: 11621 
DEVICE PARAMETER Mode : 

(E) Edit, (K) Kill, (L) List, (C) Copy, select: >E< 

device 
shape 
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. • . • 
# : type : (2 =Ass., 3 =Test) 
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(E) Edit 

With this function, you can assign assembling or tester data to the specified shape 
or change the data. In "Device name", you enter the naine of the assembling 
automat or tester for which the parameters shall be created or changed (the 
device must be defined in the library area "Device"). In "Type", you enter the 
device type (2 = assembling automat, 3 = tester), <CR>. 

Now you can enter the machine-specific parameters for the respective device (you 
may only use the kind of characters determined during the device definition in 
"Type"); the number of characters must not be greater than the number entered in 
"Len" during the device definition. 

With <CR>, the current parameters are stored and with <ESC> <ESC>, you get 
back to the upper part of the menu. 

(K) Kiii 

For the specified shape, the assigned device parameters of the tester or assembling 
automat whose name and type you have entered in "Device name" and "Type" will 
be deleted, <CR>. 

With <ESC><ESC>, you get back to the upper menu parts. 

(L) List 

First the parameters of one device will be listed for the shape specified with the 
stock ID. After pressing any button, the parameters (if defined) of further devices 
will be listed. 

With <CR>, you finish the listing and with <ESC><ESC> you get back to the· 
upper part of the menu. 

(C) Copy 

The defined device parameters of the specified shape are copied to another device 
(tester or assembling automat). First you enter the device for which the 
parameters already exist, <CR>, then you enter the device that shall get the same 
parameters. 

With <ESC><ESC>, you get back to the upper menu parts. 
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E 

(6) Shape assignment 

Here, you can assign one or several shape body (bodies) together with their 
graphic display to the specified function type and change or delete an existing 
assignment. 

For each shape, a stock ID can be specified --> in this way, the stock ID is 
defined. 

Subsequently, additional specifications to the 'dynamic parameters' (physical 
criteria for the component selection) can be made. 

The already existing assignments will be listed below the menu. 

COLUMBINE Library editor Version: l1s1I 

Function type (E) Edit 
(L) Kill 
>l< Select 

(N) New 
(+-) Step 

Stock ID Body Graphic 1 Graphic 2 

>N< New 

An additional menu part appears, in which you can assign a shape body, its 
graphic display(s) and a stock ID to the specified function type (shape body 
and graphic must exist in COLUMBINE with the name entered in the fields 
"Body" and "Graphic l" (or "Graphic 2"); the stock ID is defined here and must 
!lQ1 exist in COLUMBINE). 

Function type 
Stock ID . Body • 
Graphic 1 Graphic 2 • • 

co : 
Cl 
C2 
CJ 
C4 
cs : 

- C6 

temperat. <1234 > > < BO so (_) 
tolerance <ABCDEFGHI> > < Bl PLCC (_) 

< > > < B2 standard (_) 
voltage <3456789 > > < B3 socket (_) 

< > > < B4 ( ) 
< > > < BS ( ) 
< > > < B6 ( ) 

B7 ( ) 

Make your entries in the respective fields and press <CR>. Then you get to the 
lower part of the menu where you can additionally specify 'dynamic 
parameters' (ref. to BTOOLS, function "Define user") for the component 
selection. 
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In Cn (n•0-6), physical component characteristics defined in STOOLS appear 
that are connected with area specifications (e.g. voltage check, tolerance, 
temperature, etc). In the brackets, you specify the respective area variants by 
entering a letter or a number (e.g. "Cl: TOLERANCE <1234 >" means 
that the tolerance areas 1,2,3 and 4 are valid). In "> <", you can specify the 
desired area by entering one of the characters. -

In Bn (n=0-7), component characteristics defined in BTOOLS appear that may 
exist or not (e.g. "PLCC", "SO", "socket", "standard", etc). If the characteristic 
shall exist for the current symbol, put an X in the respective parenthesis. 

After pressing <CR>, you get back to the menu part where you may enter the 
symbol body, graphic(s) and stock ID for further assignments. 

Press <ESC><ESC> to finish the procedure. The symbol name and up to ten 
assignments will be displayed in the lower part of the screen. 
With <ESC><ESC>, you get back to the upper part of the menu. 

>E< Edit 

The specifications assigned to a symbol can be changed. Therefore, you have to 
mark the respective shape assignment in the lower part of the screen. If more 
than ten assignments exist for a function type and if the respective assignment 
is not displayed on the screen, you have to use the functions "+" or "-" to get to 
the next or the previous page. 

>L< Kill 

With this function, specifications assigned to a function type can be deleted. 
Therefore, you have to mark the respective assignment in the lower part of the 
screen. If more than ten assignments exist for a function type and if the 
desired assignment is not displayed on the screen, you have to use the functions 
"+" or "-" to get to the next or the previous page. 
If all assignments to a function type have been deleted, the respective function 
type name does not appear when listing the names (function "I") in menu 3. 

>+< 

If more than ten assignments exist, you can turn to the next page with "+", i.e. 
up to ten further assignments will be listed in the lower part of the screen. 

>-< 

You can tu-rn to the previous page (ref. also to >+<). 
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(7) Symbol assignment 

With this function, you can assign symbol numbers to a function type and 
symbols to the symbol numbers --> if several logical function elements exist in 
a component, each function element must have a number (e.g. 4 NAND symbols 
with no. l to 4 for the function type 74LSOO). 

The symbols must exist in COLUMBINE with the specified names (ref. to the 
function "Logic", page 18). 

COLUMBINE Library editor Version: l1s3I 

Function type: (E) Edit 
(L) Kill 
>E< Select 

# : 

(+-) Step 

Symbol : 

The existing assignments are listed below the menu. The function type name 
automatically appears in the menu. 

After you have selected the respective function, you get to the input field for 
the number. With <ESC><ESC>, you leave the menu. 

>E< Edit 

To create a new assignment, enter the symbol number, <CR>, and the name of 
the desired (existing!) symbol. After pressing <CR>, the symbol number and 
name appear below the menu. 

In order to change an existing assignment, enter the respective symbol 
specification and press <CR>. Subsequently, the changes can be executed. 
If more than ten assignments exist for a function type and if the respective 
assignment is not displayed on the screen, you have to use the functions "+" or 
"-" to get to the next or the previous page. 

>L< Kill 
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With this function, specifications assigned to a function type can be deleted. 
Therefore, you have to enter the respective number in "Symbol no." and press 
<CR>. 

If more than ten assignments exist for a function type and if the desired 
assignment is not displayed on the screen, you have to use the functions "+" or 
"-" to get to the next or the previous page. 
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>+< 

If more than ten assignments exist, you can turn to the next page with "+", i.e. 
up to ten further assignments (symbol numbers and symbol names) will be 
listed in the lower part of the screen. 

>-< 

You can turn to the previous page (ref. also to >+<). 

Ca/ay Systems, Inc. PRISMA Reference Manual 1989 Preliminary Version Page 27 



COL UM Bl NE/Function Types 

(8) Terminal attributes 

With this function, you can assign a name for the layout (PCB) to the single 
terminals of a function type, a name for the schematics (CAE), and the desired 
connection width for the tracks to be digitized or routed. In this way, you 
define a terminal relation between shape and symbol terminals that corresponds 
to a respective relation in CIS. Already existing relations can be changed. The 
specifications of this menu will then automatically be taken into the netlist in 
CIS. 

COLUMBINE Library editor Version: 11601 
Terminal • • Symbol # • • 

PCB - name Symbol name : 
CAE - name 
Connection width 
Signal 

in (mm) 

Function type : Shape: 

Ed Shape Stock ID 
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If several shapes are assigned to the function type, move the cursor to the 
shape whose terminal(s) shall be assigned or whose assignment shall be changed 
and press <CR>: 

In "Terminal", you enter the specification of the terminal to be assigned. If the 
terminal shall belong to a signal, enter the desired number in "Symbol number" 
(a respective assignment to the function type must have been created with the 
function "Symbol assignment" first). 

After pressing <CR>, the symbol name is automatically entered and you can 
edit the following fields: 

PCB name:The specification of this terminal for the layout (e.g. INl). 

CAE name:The logical terminal specification for the schematics (e.g. 11). If no 
symbol number is specified (i.e. symbol no. = 0), the terminal cannot 
get a CAE name. 

Connection 
width: If a signal name has been entered in "Signal", you can specify the 

Signal: 

-width of the track type here with which the terminal is to be _ 
connected. 

Here, you can specify the name of the net (signal name) to which 
the entered terminal is to be connected. 

This function only makes sense for the specification of plane 
connections. In this case, you need not enter a symbol number (i.e. 
"0" in "Symbol no.") and CAE name. 
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With <CR>, the entered terminal 'attributes' are stored and other terminals of this 
function type can be related. 

With <ESC><ESC>, you leave the menu. 
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3.5 DEVICES 

In this part of the library. you can define all .devices (plotter. tester. 
assembling automat, NC-routing and drilling machines), i.e. machine specific 
parameters. control files, drivers, etc. will be assigned. Parameters may also be 
changed or deleted and the defined devices can be listed. 

The following menu appears: 

COLUMBINE 

DEVICES 

Device name : ---
(1) Names 
(2) Copy 
(3) Kill 
(4) Rename 
(0) End 

Function : o 

(1) Names 

Library editor Version: 

Type:_ (1) Plot, (2) Assemble, (3) Test 
(4) Drill,(5) NC-routing,(6) List 

(5) Edit parameters 
(6) variants of assembly machine 

Lists the names of all ("Device name:" •, enter a respective number in "Type") or 
specified devices. By 'clicking' the function "next" with <LMB>. you get to the 
next page, with "previous", you get back and with "quit", you finish the listing. 

(2) Copy : 

Duplicates the specified device. You are asked for the name of the new device. 
The information of the old device witl also be assigned to the new one. 

(3) Kill 

Deletes the specified device from the library. The specification is made with a 
respective entry in "Device name" and "Type". 

(4) Rename 

Renames the specified device. You are asked for the new name of the device. The 
device still contains the assigned information. 

(S) Edit parameters 

With this function, you can set or change parameters for the device entered in 
"Device name" and specified by the number entered in "Type". 

Different menus appear for the different types of devices. 
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3.5.1 DEVICE PARAMETERS FOR PLOTTER 

After specifying the plotter name, the selection number (I) in "Type" and "5" in 
"Function" in menu 88, you get to menu 89 for the parameter definition for this 
device: 

COLUMBINE Library editor Version: ls9 I 
DEVICE PARAMETERS for plotter: # : 

Driver 
Step length * 
Area 
Stripe 
maximum mask # 
Plotter type 
Interface 
Interface type 
Comment 

Pre-commands 

Step (+-) > < 

- Driver: 

10.000 

• . 

in (mm) 
in (mm) 

x y in (mm) 
x y in (mm) 

l"(l=pen,2=photo,3=grid,4=laser 
: o (O=online,l=offline,2-4=offline 

0 (O=binary,l=ASCII) . . 
. • Program ID : 0 

Here, you enter the name of the driver file (without extension!) for the specified 
plotter. 

- Step length: 

Defines the 'resolution' (smallest step length) for the specified plotter (ref. to the 
data in the plotter manual). The specification is made in 1/10,000 mm! 

- Area: 

Here, you def inc the maximum size of the plotting area (i.e. the maximum sheet 
or foil size). 

- Stripe: 

Divides the plot into stripe sections to prevent ink smearing when working with 
drum plotters: · 

- maximum mask #: 

Here, you enter the maximum number of the masks/pens available in the plotter. 
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- Plotter type: 

Choose the desired plotter type by entering the respective number: 1 • pen, 2 == 
photo, 3 == grid, 4 • laser 

- Interface: 

Specify the kind of data transfer to the plotter. 

0 • online, 1 = off line, 2 = offline (512 bytes/block), 

3 = of fline (256 bytes/block), 4 = of fline (384 bytes/block) 

- Interface type: 

Specify the format of the data to be transferred. 

0 = binary data, 1 = ASCII-format 

- Comment: 

Here you have the possibility to make notes, etc. 

- Program ID: 

References for other PRISMA programs can be stored here. 

When you press the <CR> key, three lines appear for the input of pre-commands. 

- Pre-commands: 

With these commands, you can directly contact the plotter interface (e.g. for the 
presetting of the light value for a photo plotter). These fields should only be 
changed or extended in consultation with the distributor. 

- Step (+-) > < 

If "+" is entered, further pre-commands exist (with <CR> you turn to the next 
page). 

If you want to edit further pre-commands, but there is no free line any more, you 
can generate further pre-command lines by entering "+", <CR>. 

With <ESC><ESC>, you get from the above mentioned menu to a menu where you 
can assign masks and symbQls_ (see next page). 
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COLUMBINE Library editor 

MASK DEFINITIONS 
Mask # : 

inner size 
outer size 

: x o.ooo 
: x o.ooo 

y o.ooo 
y o.ooo 

Mask type 

Mask shape 

• • 

• • 

x 

x 

flash 
plot 

rectangle 
circle 
octagon 
square 
special 
symmetric 

Version: 

in (mm) 
in (mm) 

In this menu, you enter the parameters of the masks/pens of the plotter (number, 
size, shape and usage). 

These specifications are needed for a correct mask selection for the display of the 
board elements in OUTPUT. · 

- Mask#: 

Here, you assign numbers to the masks/pens of the plotter. 

You have to enter~ values for a mask to get the correct~ (ref. to 
definition of the track and via shape --> CIS description). 

- Outer size: 

The outer diameter is the real diameter of the mask. 

- Inner size: 

With this size and the specification in "Outer size", the geometrical shape of a 
mask is determined (ref. to the illustration on the next page). 
At present, only symmetrical masks (same value in X and Y) can be defined. 

Temporarily, the followfog mask shapes are possible: 

Inner size X=Y•O, outer size X•Y > 0 --> round 
Inner size X=Y = outer size X=Y ··> square 
Inner size X•Y < outer size X•Y ··> square with rounded corners 
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- Mask type: 

Here, you specify the usage of the mask. 

flash --> flash mask 
plot --> plot mask 

- Mask shape: 

By putting an "X" in the respective field, you can specify the shape of the mask. 

rectangle 
circle 
octagon 
square 
special 
symmetric 

(At present, only "circle", "square" and "symmetric" are possible). 
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3.S.2 PARAMETERS FOR ASSEMBLY MACHINES 

After entering the name of the assembly machine, "2" in "Type" and "S" in 
"Function" in menu 88, the following menu appears for the definition of machine
specific parameters: 

COLUMBINE Library editor Version: 142 

DEVICE PARAMETERS for assembly machines : # : 

: l (O=abs, l=rel) 
Driver 
System 
Code (O=EIA, l=ISO, 2=ASCII, 3•ASCII2, 4•BSH,5=EBCDIC) 

X Y in (mm) Zero point 
Step lenqth 

comment 

- Driver: 

• • 

in (mm) / 10000 

Here, you enter the name of the driver for the specified assembling automat, 
<CR>. The data contained in the driver is automatically entered in the respective 
fields of this menu. 

Attention: 

For changing the entries, please ref er to the manual of this machine (if you 
have doubts or problems, contact the distributor). 

- System: 

Here, you enter if the coordinates for the automat are to be specified absolutely 
or relatively. 

- Zero point: 

A new zero point for the machine relative to the absolute zero point can be 
defined (X=O, Y•O as a rule). 

- Step length: 

Defines the smallest step length of the specified assembling automat (ref. to the 
manual of the automat). 

The specification is made in- I/ 10,000 mm! 

- Code: 

Defines the data format (ref. to the manual of the machine). 
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- Comment: 

Here you have the possibility to make notes, etc. 

After you have saved your entries with <CR>, the following menu appears: 

COLUMBINE Library editor Version: 5 

Device name : # : Type : 2 

specification basic parameters Un Len Type 

The specifications in this menu are entered automatically according to the 
information contained in the driver. For changing the entries, please ref er to the 
manual of the assembling automat (if you have doubts or problems, contact the 
distributor). 

- Un (Unit) 
def in es the text data unit 

0 = no unit is defined 
1 = 0.0001 inch 
2 = 0.00 l inch 
3 = 0.01 inch 
4 = 0.1 inch 
5 = 0.0001 mm 
6 = 0.001 mm 
7 = 0.01 mm 
8 = 0.1 mm 

- Len (Length) 
Here, you enter th~ number of characters specified in "Basic parameters". 
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- Type 

defines the kind of character of the "Basic parameters•. It is entered as the sum 
of the below mentioned character numbers (e.g. •7• means, all capital and small 
letters as well as blanks are allowed). 

1 = capital letters 
2 • small letters 
4 = blanks 

10 •numbers 
20 • sign characters 
40 • period 

100 • special characters 

3.5.3 Variants of assembly machine 

After entering the name of an already defined insertion machine, •2• in "Type• 
and "6" in "Function• in menu 88, the following menu appears in which different 
'variants' for the magazine assignment of the specified assembly machine can be 
defined, duplicated, renamed and deleted. 

COLUMBINE 

DEVICES 

Assembly machine : 

(1) Names 

(2) Copy 

(3) Kill 

(4) Rename 

(0) End 

Function >O< 

Library editor Version: 

variant # : 
New # : 

(5) Define variant 

After entering the desired number in "Variant #" and "5" in "Function", a 
magazine assignment variant for this ,.ssembly machine can be defined in menu 
92 (see next page). 

The definition is made by assigning magazine numbers (in "M #") to the stock IDs 
of the respective element (in "Stock ID"). 
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COLUMBINE Library editor Version: 

VARIANT DEFINITION 

Assembly machine: ~ Variant·# : 
Function : >E< (N) New, (E) Edit, (K) Kill, (+/-) Step 

M # : St ID : 

--> 
--> 
--> 

- By entering "N", you define a new assignment that will be listed below the menu. 

- With "E" (Edit), you get to the listing below the menu where you can change the 
selected assignment. 

- By entering "K", the selected assignment will be deleted. 
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3.S.4 PARAMETERS FOR TESTER 

After entering the name of the tester. "3" in "Type" and "S" in "Function" in menu 
88. you get to menu S for the definition of the specific parameters for this 
device. 

The device parameters to be entered in this menu can be taken from the manual 
of the test automat (if you have doubts or problems. contact the distributor). 

COLUMBINE Library editor Version: 5 

Device name : # : Type 3 

specification basic parameters Un Len Type 

- Un (Unit) 

Defines the text data unit 

0 = no unit is defined 
1 = 0.0001 inch 
2 = 0.001 inch 
3 = 0.01 inch 
4 = 0.1 inch 
5 = 0.0001 mm 
6 = 0.001 mm 
7 = 0.01 mm 
8 = 0.1 mm 

- Len (LengtJl) 

Here, you enter the number of characters specified in "Basic parameters". 
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- Type 

Defines the kind of character of the "Basic parameters". It is entered as the sum 
of the below mentioned character numbers (e.g. "7" means, all capital and small 
letters as well as blanks are allowed). 

Page 40 

I = capital letters 
2 = small letters 
4 = blanks 
10 = numbers 
20 ... sign characters 
40 = period 
I 00 • special characters 
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3.5.5 PARAMETERS FOR DRILLING MACHINES 

After entering the name of the drilling machine, "4" in "Type" and "S" in 
"Function" in menu 88, you get to menu 143 for the definition of the specific 
parameters for this device. 

Most specifications in this menu are entered automatically according to the 
information contained in the driver. 

For changing the entries, please refer to the manual for this machine (if you have 
doubts or problems, contact the distributor). 

COLUMBINE Library editor Version: 11431 

DEVICE PARAMETER for drill/NC-routing # : 
Driver 
System 
Code 
Zero point 
Area in 
Step length 
Maxtools 
Drill diameter 
Comment 

- Driver: 

1 (O=abs, 
(O=EIA, 

x 

l=rel) 
l•IS0,2•ASCII,3•ASCII2,4•BSH,5•EBCDIC) 

x----- Y in (mm) 
Y in (mm) 

in (mm) / 10000 

in (mm) / 10000 

Here, you enter the name of the driver for the specified 
drilling machine. 

- Step length: 

Defines the smallest step length of the specified drilling 
machine in 1/10,000 units (ref. to the manual of the 
machine). 

- Area in: 

Here, you define the maximum size of the drilling area. 

- Maxtools: 

Here, you enter the maximum number of drills which fit in 
the magazine. 

Calay Systems, Inc. PR/SMA Reference Manual 1989 Preliminary Version Page 41 



COLUMBINE; ;Devices 

- Code: 

Defines the data format for this machine (ref. to the manual 
of the machine). 

- System: 

Here, you enter if the coordinates for the machine are to be 
specified absolutely or relatively. 

Zero point: 

A new zero point for the machine relative to the absolute 
zero point can be defined (X=O, Y=O as a rule). 

- Unit: Drill diameter 

Defines the size unit (= the smallest possible difference of 
two drills), in which drill diameters are specified (in 
1/10,000 units!). 
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3.5.6 PARAMETERS FOR RC-ROUTING MACHINES 

After enterinq the name of the NC-routinq machine, 11 511 in 
"Type" and "5" in "Function" in menu 88, you qet to menu 143 
for the definition of the specific parameters for this 
device. 

Most specifications in this menu are entered automatically 
accordinq to the information contained in the driver. 

For chanqing the entries, please refer to the manual for 
this machine (if you have doubts or problems, contact the 
distributor) • 

COLUMBINE Library editor Version: 11431 

DEVICE PARAMETER for drill/NC-routing # : 
Driver 
System 
Code 

l (O=abs, 
(O=EIA, 

l=rel) 
l=IS0,2=ASCII,3=ASCII2,4=BSH,5=EBCDIC) 

Zero point : X Y in (mm) 
Area in : X Y in (mm) 
Step length : in (mm) / 10000 
Maxtools : 
Drill diameter: in (mm) / 10000 
Comment : 

- Driver: 

Here, you enter the name of the control file for the specified NC-routing 
machine. 

- Step length: 

Defines the smallest step length of the specified NC-routing machine in 1/10,000 
units (ref. to the manual of the machine). 

- Area in: 

Here, you define the maximum size of the NC-routing area. 

- Maxtools: 

Here, you enter the ~aximum numbe-;. of NC-routing· heads which fit in the 
magazine. 

- Code: 

Defines the data format for this machine (ref. to the manual of the machine). 
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- System: 

Here, you enter if the coordinates for the machine are to be specified absolutely 
or relatively. ~ 

- Zero point: 

A new zero point for the machine relative to the absolute zero point can be 
defined (X=O, Y=O as a rule). 

- Unit: Drill diameter 

Defines the size unit (• the smallest possible difference of two NC-routing heads), 
in which NC-routing heads are specified (1/10,000 units!). 
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3.6 GRAPHIC MACROS (for plotter) 

With this function, you can define symbols (macros) for the display of layout 
elements on the plotter. 

The following menu appears: 

COLUMBINE 

GRAPHIC MACROS 

Macro - name 

(1) Names 
(2) Copy 
(3) Kill 
(4) Rename 
(0) End 

Function : o 

Macro - name: 

• . 

Library editor Version: 

(5) Edit macros 

Here, you enter the name of the macro to be defined or changed. 

(1) Names 

Lists the names of all (•) or the specified ( .. •) macros that have already been 
defined. 

(2) Copy 

Duplicates the macro specified in "Macro - name". You are asked for the name 
with which the new macro shall be saved in the library. 

(3) Kill 

Deletes the specified macro from the library. 

(4) Rename 

Renames the specified macro. You are asked for the new name of this macro. 

-(S) ·Edit macros 

Calls the graphic macro editor. 
Subsequently, graphic screen and mouse are activated for the digitizing of the 
macros. 
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The following menu appears: 

COLUMBINE Library editor Version: 

MACRO EDITOR Mouse - buttons • . 
0 . Position • 
l • Draw line . 
2 • Delete line . 

Macro name . <CR>: End . 
Window definition • current position . • . 
lower left corner X: -10 Y: -10 x . y . • . 

right corner - -upper X: 10 Y: 10 -- --

First, only the upper part of the menu appears. After you have entered the symbol 
name, <CR>, the lower menu part is called. 

- , Symbol name: 

Here, you enter the desired name. If you have already entered a symbol name in 
the previous menu, this name will be taken here. The lower part of the menu 
appears after the entry of the symbol name and <CR>. 

- Window definition 

Here, you enter the coordinates of the lower left and the upper right corner of 
the window in which the symbol is to be edited. As by definition the zero point 
of the coordinates lies in the centre of the rectangular window, the coordinates of 
the lower left corner must have negative signs and the same number values as the 
coordinates of the upper right corner. 

- Current position: 

Specifies the coordinates of the current mouse position, referring to the centre of 
the window (=zero point). 

- Mouse-buttons: 

Shows which functions are assigned to the mouse buttons for the edition process. 

0: Position (= left button) 
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By pressing the left mouse button, you determine the current mouse position as 
starting position of a line. 
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1: Draw line (• middle button) 

By pressing the middle mouse button, a line is drawn between the starting 
position and the current mouse position (•end of the rubber thread). The end 
of this line automatically becomes the starting point of the next line. 

If you want another starting position, move the rubber thread to the desired 
point and press the left button. 

2: Delete line (• right button) 

By pressing the right mouse button, the last digitized line will be deleted. By 
pressing this button again, the line before will be deleted, etc. 

<CR>: End 

By pressing <CR>, the edition process for this load symbol is finished and the 
macro is stored. When entering a new symbol name, another symbol can be 
edited. 

<ESC><ESC>: 

With this entry, you interrupt the current edition process (without storing it!) 
and get back to menu 40. 
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REPORT 
1sectionl 

1. INTRODUCTION 

With this program, you can create lists with information about the function types, 
shape and symbol bodies, symbols, stock ids, load symbols, devices contained in the 
library COLUMBINE. 

The program is started by clicking on the LIBRARY icon and activating number 4 
in the selection menu. 

sectionend 

2. USER SPECIFICATION 

section2 

After the program has been started, the following menu appears: 

REPORT Library report generator 

Library report generator Version 

User 

Here, you enter the name of the user and press <CR>. 

Note: 

. • 

The specified user must be defined in the program BTOOLS. 

sectionend 

3. AREA SELECTION 
section3 

2 

Subsequently, menu 11 appears, where you can determine the library area from 
which the information shall be taken, specify the elements of this area, and enter 
name and extension of the output file in which the information is to be stored (see 
next page). 

1Please note that some of the documentation contains section marks (e.g. "section 1.0" at the beginning and 
"section end" at the end to indicate that respective documentation is used as an online-manual). 
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In the upper part of the menu, general information to the library appears (creation 
date, free memory capacity, number of entries, etc). 

REPORT 

Creation date • • 
Last change • • 

Version • • 

What is to be 

F Function type 

L Macros 

E End 

Function • >E< • 

Library report generator 

Free data blocks 
Deleted blocks 
Number of entries 
Deleted entries 

output ? * 

K_Body P Devices 

I Stock ids S_Logic 

Output : :OUT 

• • 
• • 
• • 
• • 

(blocks) 
(blocks) 

With most of the functions you get to subordinate menus (without pressing <CR>). 
With "E" or <ESC><ESC>, you return to the main menu. 

When you activate a function in the submenus, you get back to the main menu. 
To work with another function in the same submenu, you have to activate the 
respective library area in the main menu again. 

Notes: 

- The data for each function activated in a submenu is stored in the same output 
file OUT (Attention: uppercase!) on the lib/sys directory if you leave the 
predefined file specification unchanged. When creating a new report output file, 
the old file will be overwritten with the new data contents if the name of the 
output file (• OUT) is not changed. 

- If you want to store the data of single functions in separate output files, enter 
different names for the output files in menu 11 (you may add different 
extensions). 

Attention: 
You only get to the input field for the file specification before entering 
the function (i.e. press the "arrow down" key twice)! 

You can edit or print the report output files if you want ta read them (when 
using the standard name for the output file, you have to enter the file name OUT 
in uppercase!). 

sectionend 
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3.1 FUNCTION TYPES 
section3.1 

After specifying the desired function types in "What is to be output?" (e.g. "74*") and 
entering "F" in "Function". the following submenu appears: 

Function type : 

A Contents 
B Body assignment 
C Symbol assignment 

Function : >A< Output 

Here, you enter the desired function and the name of the output file. 

A Contents 

A list of the specified function types from COLUMBINE is created and written 
into the output file. 

B Body assignment 

A list of the specified function types and the shape bodies and stock ids assigned 
to them is created and written into the output file. 

C Symbol assignment 

A list of the specified function types, together with the assigned stock ids and 
symbols (with terminal relation and connections) is created and written into the 
output file. 

sectionend 

3.2 BODY 
section3.2 

Body : 

A Contents 
B Device parameters 

Function : >A< Output 

A Contents 

A list of the specified shape types from COLUMBINE is created and written into 
the output file. 
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B Device parameters 

A list of the device parameters (for assemblers and testers) assigned to the 
specified shapes in COLUMBINE is written into the output file. 

sectionend 

3.3 DEVICES 
section3.3 

Devices : 
A Contents 
B Plotter descriptions 
C CAM - device descriptions 
D Lists 

Function : >A< 

A Contents 

A list of the specified devices from COLUMBINE is created and written into the 
output file. 

B Plotter descriptions 

The parameters (driver, type, interface, step width, size of the plotting area, 
masks and pre-commands) assigned to the plotters defined in COLUMBINE are 
output. 

C CAM - device descriptions 

The parameters (control file, code, step length, etc.) assigned to the assemblers and 
testers defined in COLUMBINE are output. 

D Lists 

sectionend 
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section3.4 
3.4 MACROS 

For this function, there is no submenu. The names of all macros (•load symbols) 
defined in COLUMBINE are directly written into the specified output file. 

sectionend 

3.5 Stock ids 
section3.5 

Stock ids : 

A Contents 
B Function type assiqnment 
c Symbol assiqnment 
D Device parameters 

Function : >A< output 

A Contents 

A list of the specified stock ids from COLUMBINE is created and written into 
the output file. 

B Function type assignment 

A list of the specified stock ids and the shapes and function types assigned to 
them is created and written into the output file. 

C Symbol assignment 

A list of the specified stock ids and the shapes and function types assigned to 
them is created and written into the output file. ; 

D Device parameters 

A list of the device parameters (for assemblers and testers) assigned to the shapes 
in COLUMBINE is written into the output file. 

sectionend 
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3.6 LOGIC 

Loqic : 

A Contents 
B Element assiqnment 

Function : >A< Output : OUT:~~~~~~~~~~-

A Contents 

REPORT 

A list of the specified symbols from COLUMBINE is created and written into the 
output file. 

B Element assignment 

A list of the symbols existing in COLUMBINE and the symbol bodies, symbol 
graphics and function types assigned to them is written into the output file. 

Calay Systems. Inc. PRISMA. Reference Manual 1989 Preliminary Version Page 53 



BTOOLS 

BTOOLS 

1. INTRODUCTION 

The program BTOOLS is used for the generation (reservation of the necessary space) 
of the central PRISMA library 'columbine' and the procedure library 'output.sys', as 
well as the administration of the library 'columbine' (access definition, etc.). 
This program can only be called by the system administrator. 

2. HANDLING 

The program is started by clicking on the LIBRARY icon and activating number 3 
('library maintenance') in the selection menu. 
After pressing <CR>, the following menu appears: 

B T 0 0 L s - LIBRARY ADMINISTRATION Version : 

Library name : : columbine ---
(1) Generate 
(2) Squeeze 
(3) Define user 
(4) Delete user 
(5) List users 

(0) End 

Function >0< 

First only the upper part of the menu (heading) appears (as menu 2). 
You can now enter the name of the library file to be created or processed (the 
standard name appears as the default). 

3 

If you want to create an additional library file, you have to specify another name. 

Attention: 

The central library file used for the programs CIS and OUTPUT must either have 
the standard name or a link to the standard name must exist, otherwise the 
programs cannot use it. 
The procedure library must be named 'output.sys' or must be linked to it so that it 
is found by the program OUTPUT. 

Functions: 

In order to activate the desired function, you have to enter the respective number. 
Do not press <CR> afterwards! 
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(1) Generate 

With this function. you create a new library file and reserve the necessary space 
on the device specified in the menu header. After entering "l" in "Function" (no 
<CR>!). the following menu appears: 

B T 0 0 L s - LIBRARY ADMINISTRATION Version : __ _ 

Library name • • • 

4 

Size of the data area 100 blocks (min.: 100 max.: ~> 

Size of the key chart blocks (min.: max.: __ ) 

In 'library name', the name specified in menu 3 appears. 

The number of blocks for the new library file. which you have to enter in "Size 
of the data area", must be within the limits that appear in parentheses (in 'min.:', 
the minimum number of necessary free blocks and in 'max.:'. the available number 
of free data blocks on the directory 'lib/sys• appears. 

After the entry and <CR>. you get to the next line. 

The size of the key area lies between 4% and 20% of the blocks specified in "Size 
of the data area". The limits of the key area are automatically calculated by the 
system and appear in parentheses. The number of blocks which you have to 
specify for the key chart must be within these limits. 

Calay Systems. Inc. PRISMA Reference Manual 1989 Preliminary Version Page 55 



BTOOLS 

(2) Squeeze 

If you want to store new data in an existing library file but there is not enough 
space in the file, you get the following message: 

"Not enough space. Please squeeze!" 

With the "Squeeze" function, the different free blocks are combined to one free 
space. 
After entering "2" in "Function" (no <CR>!), the inquiry 

"Please confirm "SQUEEZE" (Y /N)" 

appears. For the execution of the function, you have to enter -Y-. 

Note: 

If the message "File inconsistency ........ " appears on the screen while 
working with the COLUMBJNE editor, you have to leave the program and 
squeeze the 'columbine' library. Then you can restart COLUMBINE. 

Attention: 

The squeezing must not be interrupted, otherwise the library data might be 
lost. 

(3) Define user 

With this function, maximal 255 users can get the access to the library file 
entered in the menu heading by specifying a user name and a password. 

After entering "3" in "Function" (no <CR>!), the following menu appears: 

B T O O L S - LIBRARY ADMINISTRATION Version : 

User name 

Library name : 

• • 

columbine ---

The name which you have to specify here can have up to 9 alphanumeric 
characters. 

After entering the user name and <CR>, an additional menu part for the 
determination of the access rights is called: 

5 
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ACCESS RIGHTS Password : 

Group assignment 

Components 
Shape 
Technology 
Device 
Assignments 
Graphics 
Others 
Others 

l 2 3 4 s 6 7 8 

(X • Write) 
• • • 
• • • 
••• 
••• ... 
• • • 
••• 

The password may consist of. up to 9 alphanumeric characters. 

Note: 
The password you have to enter when calling the COLUMBINE program 
must exactly correspond to the one you enter here, also in regard to upper 
and lower case. Otherwise you will get the message "User not in the list". 

The assignment of the users to user groups with the same access rights ("Group 
assignment") and the specification of the access rights for the library areas listed 
in the lower part of the menu has not yet been implemented. 

After pressing <CR>, another additional menu is called in which you can 
determine further selection criteria for the access rights of the specified user: 

DYNAMIC COMPONENT SELECTION: >P< (P • PCB, C • CAE) 

co < > BO 
Cl < > Bl 
C2 < > B2 
C3 < > B3 
C4 < > B4 
cs < > BS 
C6 < > B6 

B7 

By _entering the respective selection letter (without pressing <CR>!), you determine 
die access area (PCB or CAE dat1l) of the library. 

In "Cn" (n=l-6) you enter component characteristics (max. 9 alphanumeric 
characters) that are connected with area specifications (e.g. voltage check, 
tolerance, amplifier gain, etc.). 

In the brackets, you specify the respective area variants by entering a letter or a 
number (e.g. Cl: TOLERANCE <1234 > means that the tolerance areas 
1,2,3,4 are valid). 
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In "Bn" (n•l-7) you enter component characteristics (max. 9 alphanumeric 
characters) that may exist or not (e.g. "on socket", "in pairs", etc). If the 
characteristic shall exist, put an X in the respective parenthesis. 

After pressing <CR>, the cursor moves back to the field for the input of the data 
area selection and you can execute the same procedure for the second data area. 

With <ESC><ESC>, you get back to the part of the menu in which you enter the 
user name. You may now define a new user and his access rights. 
When leaving this menu part with <ESC><ESC>, you get back to menu 3. 

( 4) Delete user 

With this function, you can delete existing user definitions. When entering "3" (no 
<CR>!), menu S appears. 

After entering the defined user name and <CR>, the user will be deleted from the 
list of the accessors. 

With <ESC><ESC>, you get back to menu 3. 

(S) List users 

If you enter "S" in "Function" in menu 3, you get a list of all users and their 
passwords. 

By entering a respective number in "USRID", the succession of the defined users 
is shown. 

The group assignment specified in menu S will be listed in "GROUP". 
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GENERAL 

This documentation consists of three parts: 

Text 
Syntax Description 
Syntax Graphs (Not availble at this printing) 

If the text, the syntax description and syntax graphs do not correspond, the syntax 
graphs are always relevant!! 

SCSCOM can be regarded as universal software interface to the PRISMA SYSTEM. 

An ASCII-file (.PCB) is supplied which can be used as the input or output file for the 
CALA Y system to communicate with other computer systems, independent from the 
physical transfer. 

This PCB-file may contain all data as text file that is necessary for the symbol 
description; in addition, it can contain a PCB layout. 

As an input file, it enables the description of a design in the predefined syntax not only 
on the CALAY system. Subsequently, it is transformed into a CALAY-ADB-file with 
SCSCOM. If the data is inconsistent, a syntax check creates error messages or warnings. 
The ADB-f ile can then be processed with the CALA Y software. 

As an output file, it is created from an existing ADB-file and can be processed and 
evaluated on other systems if the respective software is available. 

The SCSCOM syntax contains the language of PCBCOM VOS as subset. This is described 
in a separate documentation. 
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A.0 INTRODUCTION 

A design description contains the following specifications in the following order: 

Page 2 

1. Title Specification 

A title is used for marking all lists created by the compiler. 

2. Units 

Number specifications in SCSCOM are necessary for size specifications or 
coordinates for example. 

Four measuring units are available for the user. From these four units. 
three can be selected for a design description. 

Number specifications do not have measuring units then but symbols that 
correspond to the selected units. 

3. Technology Definitions 

All parameters of the design technology are defined here. 

4. Sheet Definition 

Specifications to sheet size and border lines are made. 

5. Symbol Definitions 

Symbols and bodies can be defined locally by SCSCOM. 

6. Symbol Placement 

Here, the symbols are placed in a definable rotation; a local definition of 
bodies is possible. 
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A.1 NAMES/COORDINATES 

1. Characters and names 

A PCB-file can contain all printable ASCII characters. The following characters 
have a special meaning: 

Tab 
Blank 

' () 

[] 
% ... % 

' #,@ 
• 

(HT) 
(SPACE) 
(COMMA) 

(Apostrophe) 

Separator between 
units 
of the input language 
Delimiter for terminal formats, placement formats and 
terminal names 
Beginning or end 
Comment delimiter, all characters between % ... % are 
interpreted as comment 
Delimiter 
Prefixes for numbers (units) 
Name prefix 

In a PCB-file, there are 4 groups of elements that must get names: 

1. Technology rules 
2. Bodies 
3. Symbols 
4. Terminals 

Names must not be double within one group, otherwise the compiler creates an 
error message. 

Terminal names must be definite within one body. 

Names consist of up to 30 characters. Uppercase and lowercase will be 
distinguished, except for the keywords. 

Terminal names consist only of up to 10 permissible characters. 

All characters are allowed in names. 

If a name does not begin with a letter, it must be preceded by a name prefix 
(apostrophe). 
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2. Coordinates 

Coordinate specifications are necessary if symbols are placed or positions for 
rotation points, text fields, etc. are to be specified. 

The coordinates are entered with a number pair, separated by a colon. 

Real numbers and prefixes are possible, the assignment of a unit is effected 
according to the rules for measuring units (ref. to A.0.2: Units). 

Examples: 

20.25: 10. 7 5 
-10 :@100 

% Specifications in the standard unit ul % 
% x-value in the standard unit ul % 

, % y-value in the unit u2. % 

A.2 TITLE 

Page 4 

For all output files created by the compiler, a text can be entered. 

If no title is specified, the file 'name of the PCB-file will be used as headline. 

After entering the keyword .TITLE, the characters in inverted commas are used 
as ti tie information; 

Example: 

.TITLE "SCSTST.PCB Test example" 

This title appe~rs as headline in the .LST-file that can be created during the 
compiling. 
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A.3 UNITS 

In a PCB-file, number specifications are possible in three different, selectable 
measuring units . 

Syntax: • SCUNITS ul,u2,u3 ; 

The following units can be selected for ul, u2 and u3: 

MM 
MIL 
INCH 
CAL 

Millimeter 
1/1000 inch 
1 inch 
Basic grid 

With this command, you determine the standard unit ul and the special units u2 
and u3. 

Example: .SCUNITS CAL,INCH,MM; 

The compiler accepts now number specifications in these three defined units. 

The assignment of the respective units to the number specifications is made with 
the following pref ix es: 

I. only one value : unit ul will be used 
2. @ followed by a value: unit u2 will be used 
3. # followed by a value: unit u3 will be used 

·Ref erring to the above example, hence follows: 

@17 = 17" 
#49 = 49 mm 
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A.4 TECHNOLOGY 
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All technology data must be defined locally in the PCB-file. 

Technology options 

.UNIT ivalue defines the basic grid in units per inch. As all coordinate 
specifications are calculated internally in this basic grid, the 
maximum resolution is determined with this value. 
Permissible values are 100 ... 30 000 . 

• GRID ivalue defines the working grid in units/basic grid 

.CLEARANCE ivalue defines the permissible clearance 

After the keyword .LINE, line types can be defined as follows: 

.LINE ~ Width 1 Width 2 Enlargement 

Type is the number of the respective line type to be defined. It must be 
within 0 ... 15. 

Width 1 consists of two number specifications. The first one describes 
the width of the core or the inner square, the second one 
specifies the total width or the total diameter. The first value 
must not be larger than the second one. By varying the first 
parameter between 0 and the value of the second parameter, 
you can define any forms of rounded line segments, from 
rectangular to rounded rectangles to circular. 

Width 2 consists also of two values with which any forms of line 
widths can be defined to the respective line type (is not 
evaluated by the. system at present). 

Enlargement is a single value that defines an additional clearance to 
elements of this type. This value is added to the general 
clearance defined with .CLEARANCE. 
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Example: 

.LINE 2 #0.2 #0.3 #0.0 #0.0 #0.0; 

Def in es line type 2. The width of the core is 0.2, the total width is 0.3; 
hence follows that segments of this type have slightly rounded corners. 

A.S SCHEMA TICS SHEET 

After the keyword .SCBOARD, the sheet can be defined. 

Example: 

.SCBOARD 
I 
.SHEET 
I 

#0.0 : #0.0 #290.0 : #130.0; 

.SHEET x-value : y-value def in es the zero point 
x-value : y-value defines the size of the working area 

With the help of graphic elements (ref. to chapter A.9), any contours can be 
assigned to the sheet. 

A.6 BODIES 

Bodies can be defined in the local library. 

Syntax: 

.SCLOCLIB [ 
ident 

ident 

] 

.FORMAT 

.TERMINAL 

.TERMINAL 

. 
I 

Graphic 

size [ 
terminaldef 
terminal def 

elements 
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SEMANTICS: 

.SCLOCLIB 

.FORMAT 

Size 

Center of 
rotation 

is the keyword that precedes the local symbol definition. The 
name of the body to be defined follows (ident); it must not 
have been assigned already. The following specifications 
apply to this body until the definition is finished with a 
semicolon. Further definitions may follow. 

precedes the definition of the body which contains the 
following specifications: 

The size of the body consists of the specification of a 
rectangle with x and y length in the form x:y. 

The center of rotation of the symbol is specified in relation 
to the zero point of the size, that is the lower left corner. 
You enter a coordinate pair in the form: x-value:y-value. The 
default is 0:0 if no other center of rotation is specified. 

Then the single terminals of the respective body are defined; bodies without 
terminals are possible. Any graphic elements may be assigned to the body. 

The definitions of the body types are then valid for ill symbols of this type. 

A terminal consists of one or several line segments. 

Example: 

.SCLOCLIB 
[ 
TRANS 

] 

.FORMAT @5:@5 

.TERMINAL 1 1 1 1.0:0 
[.LINE 1 0.2:0 l.O:O] 

.TERMINAL 1 2 1 2:2 
[.LINE 1 [OJ 2:2 2:4]; 

After the terminal definition, a section with layout elements may appear that are 
assigned to the complete body. 
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A.7 TERMINAL DEFINITION 

The terminal definition begins with the keyword .TERMINAL. The terminal name 
and position follow. In brackets appear the layout elements for defining the 
terminal graphics. 

Syntax: 

.TERMINAL ident xypair 

[ ( Graphic elements ) J 
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A.8 PLACEMENT 

The placement part begins with the keyword .SCPLACEMENT and is enclosed in 
brackets. Here, names are assigned to symbols (symbol-name) and their position on 
the sheet is def in ed. 

1. Component and shape types 

First the symbol (e.g. NANO) is specified. Behind the keyword .TYPE, a body 
definition must follow. It may consist only of a body name (e.g. BOS) but it can 
also contain a complete definition as described at .SCLOCLIB. In this case, the 
existing body description with the same name will be overwritten temporarily up 
to the next semicolon. Afterwards the previous definition from SCLOCLIB 
becomes effective again. 

After the symbol specification, the placement list follows that begins with the 
keyword .AS. This list contains at least the names of the symbols belonging to the 
respective type. Behind each symbol name, the following specifications may 
appear that are assigned to the respective symbol then: 

Placement specification Graphic elements 

The body is then valid for all component names until the list is finished with a 
semicolon. The placement of components of another body or symbol may follow. 

2. Placement specification 

The placement specification is enclosed in parentheses and must contain the 
following parts: 

a) rotation 
b) placement coordinate 

If the placement specification is missing, SCSCOM places the respective symbol in 
the upper right corner of the sheet. 
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3. Rotation 

The symbols are rotated counter clockwise around the body's center of rotation, 
but only in increments of 1/10 de 0 :ees. At present, only the following rotations 
are supported: 

0 no rota ti on 
900 90 degrees 
1800 180 degrees 
2700 270 degrees 

Rotation 0 is the position in which the respective body was def in ed. 

4. Graphic elements 

Graphic elements are text fields or line segments that can be assigned to single 
symbols (ref. to A.9). These graphic elements follow the placement specification. 
Graphic elements that are in the placement list (behind the keyword .AS) do not 
overwrite existing graphic elements of the body but will be added to them. 
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A.9 GRAPHIC ELEMENTS 

Graphic elements are line segments, circles or text fields that can be assigned to 
terminals, bodies or symbols. 

Placement coordinates are relative to the center of rotation of the symbol or to 
the placement point of the terminal. 

1. Line segments 

Syntax: 

.Line 

Semantics: 

( Line type 
Coordinate 

) 
Coordinate .•. Coordinate 

Line type type of which the respective line segment shall consist. It refers to 
the technology definition. 

Coordinate at least two coordinates are necessary, namely starting and ending 
point of the line. But you may also specify several coordinates to 
describe a complete line with one definition. SCSCOM divides it into 
several segments then. 

2. Text fields 

Syntax: 

Example: 

.Line ( 1 1:1 2:2 ) 

% Line segments of type 1 % 
% from 1:1 to 2:2 % 

.TEXT (Text type Width Position Size Rotation String) 

Semantics: 

Text type 
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0 free text 
l symbol name 
2 terminal name 
3 date 
4 distance 
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Position 

Rotation 

String 

3. Circles 

Syntax: 

.CIRCLE 

SCSCOM 

The keyword .WIDTH followed by a number specifies the 
character width in 1/5000 inch. This specification may be 
omitted. 

specifies the coordinate of the lower left corner of the text 
field. 

specifies the size of the text field 

The keyword .ROT A TI ON followed by a number specifies 
the rotation in 1/10 degrees. At present, only 0, 900, 1800 and 
2700 are allowed. If this specification is missing, 0 will be 
taken. 

If text type 0 has been selected, string contains the text 
between the inverted commas that may consist of up to 80 
characters. If the text shall contain the inverted comma 
(ASCII hex 22), it must be preceded by a "\" (ASCII backslash 
hex 5C). 

( Line type Start coordinates 

End coordinate 

Center coord 

Opening angle 
) 

Line type ----> Line segment 

start coordinate: 

End coordinate: 

Center: 

Opening angle: 

Starting point of the circle 

Ending point of the circle 

Center of the circle 

0 3600; 1/10 - degree - steps 
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A.10 SYNTAX DESCRIPTION 

1. General 

The syntactical structure of a PCB-file will be described here. 

KEYWORDS are in bold type in this chapter and do always begin with a 
point. · 

Terminal symbols like ( ) ; ( ) etc. are also in bold type. 

Metasymbols like < > ( ] are not in bold type. 

Non-terminal symbols are also in normal type and lowercase. 

Meaning of the metasymbols: 

Symbol Meaning EBNF BNF 

or a= A B a = 
a = 

[] optional a = [BJ A a = 
a = 

<> repetition a = <B> A a = 
a = 

() parentheses a = (A I B) C a = 
a = 

A 
B 

BA 

A 

A 
Ba 

AC 
BC 

2. Basic elements of the syntax 
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string 

ivalue 
xypair 

size 
position 
ident 
unit-ident 
layoutel 

all printable ASCII characters except 
for inverted commas (ASCII 042 octal); 
enclosed in inverted commas. 
any positive, integer or real numbers 
coordinate pair, two ivalues optional 
separated by a colon. 
xypair - size 
xypair - coordinate specification 

-maximal 3-6 permisaible-characters 
MM I MIL I INCH I TECH 
physics 
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graphics: 

(.LINE ( ivalue xypair xypair < xypair > ) ) 

I 
(.TEXT ( ivalue [.WIDTH ivalue]] xypair xypair 

[.ROTATION ivalue] [string] ) ) 

(.CIRCLE ( ivalue xypair xypair xypair ivalue ) ) 

3. Global structure of a PCB-file 

pcb: 

[ title ] 
[ scunits ] 

sc;rule 
scboard 

< 
[ scunits ] 
[ scl,oclib ] 
[ scplacement ] 

> 
[ PCBCOM ] 

4. Syntax elements of the global structure 

title : .TITLE [ string ] 

scunits : .SCUNITS [ unit-ident 
unit-ident ] 

unit-ident , 

scrules : .SCRULE [ technology ] 

technology : 

[.UNIT 
[.GRID 
[ • CLEARANCE 

< [.LINE 

ivalue ivalue 

ivalue;] 
ivalue;] 
ivalue;] 
def 
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scboard 

scloclib : 

ivalue ivalue ivalue ivalue : 

.SCBOARD 
[ 

J 

[ .SHEET xypair xypair graphic ] 

.SCLOCLIB [ 
< ident format > 
J 

format : .FORMAT xypair [ xypair J < terminal I 
graphic > 

terminal :.TERMINAL ident xypair [<graphic>] 

scplacement 
.SCPLACEMENT 
[ 
< [ string ] .TYPE ident [ format ] .AS 
list :> 
J 

list : < 
ident 
[ 

( ivalue xypair 
] 
< graphic > 

> 
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S. Keywords 

Keywords must be preceded by a point. There is no distinction between 
uppercase and lowercase. Abbreviations are allowed. 

.AS 

.CIRCLE 

.CLEARANCE 

.FORMAT 

.GRID 

.LINE 

.ROTATION 

.SCBOARD 

.SCLOCLIB 

.SCPLACEMENT 

.SCRULE 

.SC UNITS 

.SHEET 

.TERMINAL 

.TEXT 

.TYPE 

.UNIT 

.WIDTH 

6. Syntax diagrams 

beginning of a placement list 
circle segment 
clearance 
border of a component element 
routing grid 
line technology, definition of lines 
rotation of text fields 
starting the PC board definition 
local declaration of components 
placement header 
rules for technology of the PC board 
measuring units 
size of the working area 
terminal definition 
definition of text fields 
shape type specification in the placement part 
grid base 
connection type 

The following pages describe the current SCSCOM syntax by means of 
syntax graphs. 
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POSTPROCESSING;1ntroduction 

INTRODUCTION 

1. GENERAL 

The superior postprocessing function (POSTPROCESS.-icon) contains all data output 
possibilities of the system that refer to the PC-board production. 

2. FUNCTION SELECTION 

After clicking the· POSTPROCESS.-icon, the main menu for selecting the 
postprocessing functions appe~~s: 

PRISMA POSTPROCESSING >>errorstop•on<< v ••• 

*** default selection: >10< *** 
1. Execute •output-procedures' 
2. Create or change •output-procedures' 
3. Create plotter data (online/offline) 
4. List or delete 'output-procedures' 
5. Run 'list-generator' 
6. View 'list-files' 
7. Transfer ascii/binary data to a serial port 
8. Create data ~or •genrad tester' 
9. Toggle 'errorstop' 

10. Help information 

E. Exit 
-------------------------------------------------------------your choice ? 

The main part of the postprocessing is the program package OUTPUT (function 1 
and 2). From the data base of the adb-f ile created by the interactive input system 
CIS and processed by the router, OUTPUT can create output data for the creation 
of layout plots, drill and NC-routing tapes and insertion files. 

In addition, the icon "POSTPROCESS." contains: 

the program PLOT for creating the plotter control data (from the output 
data of OUTPUT and the respective drivers); 
the program PROCED for processing the procedure library; 
the program CALPRI for creating different lists from adb/gph-files 
(netlists, component statistics, etc.); 
a function for viewing all kinds of list files on the screen; 
a 'transfer' function for sending data (ascii/binary) to one of the serial 
ports (ttya/ttyb) of your system; 
a program for creating control data for 'genrad'-testers; 
a 'toggle' function for switching the 'errorstop' on/off ('errorstop=on' = if 
an error occurs, the program OUTPUT is stopped); 
a HELP function with information to the postprocessing function selection. 
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3. NOTES TO THE DOCUMENTATION 

The functions J to 4 that belong to the program OUTPUT are explained in the 
following chapters of this manual. 

Subsequently, function S (• the program CALPRI) will be described. 

The other functions are self-explanatory. 

Function 8 (setups and hints) refers only to the 'preparatory' postprocessing 
function selection and file specification, not to the actual programs (OUTPUT, 
PROCED, PLOT, CALPRI) described in the manual. 

4. OUTPUT STRUCTURE 

Page 2 

The program OUTPUT consists of several modules (userpp, readpp, sortpp, plotpp, 
drilpp, mlllpp, assmpp, ercopp) that are necessary for the creation of 'procedures', 
the read in and sorting of the input data and the creation of the output data. 

With 'procedure', all functions and parameters to be executed when processing an 
adb/gph-fil~ are meant. 

The 'procedures' are defined in a form series, in which you can determine the use 
of the output data, the output devices and their parameters, as well as the kind 
and form of the output (e.g. for plots: which PC board elements are to be 
displayed in which form and by which means). 

So the procedure is the 'tool' with which an input file will be processed to get the 
desired output data. 

The 'procedures' are stored in the library output.sys and can be called any time 
for creating output data for a new input file. 

(The procedure library can be generated with the program BTOOLS - under the 
LIBRARY icon· - and must be stored on the directory lib/sys). 
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With the OUTPUT functions, output data can be generated for: 

a. all kinds of layout plots, i.e. repro-fit production copies and control 
plots (output files with the default extension .gnn; n is a real 
number from 0 to 9), 

b. the generation of NC-routing and drill tapes (output files with the 
default extension .boo or .fnn; n is a real number from 0 to 9), 

c. the selection of assembling desks and insertion equipments (output 
files with the default extension .bst). 

Figure 1 shows the output possibilities of the program OUTPUT and the 
connection to the other programs of the PRISMA system. 

-------__ .... ... ...... 
,,,-- ~', / ' 

( @"" .... ) 
' a:n / ' / ' ., 

OUT?t!T 
.SYS 

......... _ _,. .... ~ ___ ..... 

Figure 1 
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S. MENUS FOR THE PROCEDURE DEFINITION 

Page 4 

The menu-driven OUTPUT module userpp serves for the generation and editing 
of procedures. 

The menus contain functions and data fields for entries. 

In the menus, the desired functions are marked with a cross as a rule. The marked 
functions are activated by pressing <CR> in the sequence in which they are listed. 
The hierarchical organization of the functions and menus (superior and subordi
nate ones) with netlike branches (ref. to diagram on page 1-6) effects, that with 
the activation of a main function, a sub function is called, whose activation calls 
other subordinate menus, etc. 

The hierarchical organization of the menus has an effect on the priority of the 
contained information, i.e. specifications in a main menu are valid for all 
processes activated in the following menus, to which they apply (e.g. the 
parameters 'exactness', 'artwork', etc. of menu 5). 

With <ESC><ESC>, you get back to the previous menu (or to the preceding part of 
the menu). Any entries made in the submenu will llQ1 be considered. 

With <CR> you store your entries and get to the next subordinate menu. 

Figure 2 on the next page shows all menus of the program and their connections. 

The diagram illustrates the hierarchical organization of the functions with 
superior and subordinate menus and shows the possibilities for a movement within 
the menu. 
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6. STARTING THE PROCEDURE GENERATOR 

Page 6 

The procedure generator userpp is started by clicking on the POSTPROCESS.-icon 
and selecting function 2 in the appearing main menu. 

After the program has been started, a menu in which you enter the file name 
(without extension!) appears. 

After entering the file name and pressing <CR>, you are asked for the extension 
of the file. 

If you enter "adb" as extension, <CR>, the .adb-file is transformed into a .gph-file 
first because OUTPUT can only work with the gph-data base at present. 

The files in the gph-format are stored on the directory aph (JlQ1 on the gph
directory)! 

Subsequently, menu 0 for the procedure selection appears . 
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PROCEDURES AND OUTPUT 

1. DEFINE/CHANGE PROCEDURES 

After activating the POSTPROCESS.-icon, entering the selection number "2" and 
specifying the file to be processed, you get to menu 0 of the 'procedure generator•. 
In this menu, you can determine by entering the respective selection number if a 
new procedure is to be defined or if an existing procedure is to be changed. 

1.1 Menu 0 

OUTPUT Version ----
Name of the .GPH-file : $GPHDIR: ___ .qph 

(1) Create new procedure 
(2) Change existing procedure 

Existing procedures : 
TESTl LAYER 1 
TEST2 LAYER 0 

• 

Selection (1,2) ==> (2) 

0 

With <ESC><ESC>, you can leave the menu if the cursor is on the field for the 
input of the file name or the selection number; then you get back to the main 
menu for selecting the postprocessing functions. 

1.2 MENU DESCRIPTION 

Name of the .GPH-flle: 

Here, you enter the name of the .gph-file, for which the output data shall 
be generated with the chosen or defined procedure. 

Notes: 

The name of the file specified after the program start is entered 
automatically. If necessary, you can specify another file, provided that it 
already exists in the gph-format on the directory aph. 

When you enter "*" in "Name of the GPH-file" and press <CR>, the names 
of all GPH-files existing on the aph-directory will be listed. When pressing 
<CR> again, you return to menu 0. 

Calay Systems. Inc. PR/SMA Reference Manual 1989 Page 7 



POSTPROCESSING1oerine/Change Procedures 

Page 8 

CREATE NEW PROCEDURE• SELECTION (1) 

The group of functions, data, etc. (• the procedure), that will be created in 
the following menus, is saved in the procedure libtary output.sys with the 
name you enter in 

- Name:------

(max. 6 characters) and will appear again in the list of the existing 
procedures when calling menu 0 again. 

You can assign a comment (max. 39 chara.cters incl. blanks) to the new 
procedure in 

- Comment for the new procedure: ____________ _ 

The part of the menu for the input of these data will appear after 
activating the selection (1) with <CR>. With <ESC> <ESC>, the input is 
interrupted and the cursor moves back to the field where you enter the 
selection number. 

- Existing procedures: 

In the lower part of the menu, the already defined output procedures and 
their comments will be listed. 

You get to this part of the menu by entering the selection number "2" (do 
not press <CR>!). 

If "+" appears in the lower right corner, further procedures exist. With 
<CR>, you can turn to the next pages, as long as no procedure was selected. 

With <ESC><ESC>, you get back to the field where you enter the selection 
number. 

- Change existing procedure • selection (2) 

The selected procedure is loaded from the library into the program and 
will be used for processing the specified .gph-file. If necessary, the 
procedure can be changed. 

Attention: 

If with an already existing procedure another .gph-file than the one used 
during the definition of the procedure shall be processed, the following 
must be guaranteed: 

a. its layer plan must be identical with the layer plan of the .gph-f ile 
used during the creation of the procedure; 

b. you have to go through ill procedure menus that are necessary for 
the creation of the desired output data (incl. the menus for the mask 
or tool selection!) even if the function constellation of the procedure 
shall not be changed; 
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--> otherwise not the technology of the current .gph-file but the 
technology of the original .gph-file that was used for creating 
the procedure will be taken for the creation of the output 
data! 

If you want to prevent the effects that changes within a procedure area 
("Plot", "Drill" or "NC-routing") may have, you have to leave the menus 4 
(for the "Plot" function), 66 (for the "Drill" function) and 72 (for the "NC
routing" function), in which you get back when the procedure is finished, 
with <ESC><ESC> instead of "S" (for "Store"). 

If the changes in the complete procedure shall not be considered, you have 
to finish the procedure editing in menu 80 without storing the procedure 
(see next page). 

Attention: 

If you execute changes in a procedure and 

leave some menus with <ESC><ESC> 
some with "S" and 
store the procedure in menu 80, 

the procedure contains then partly 'new' and partly 'old' function 
constellations! 
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1.3 FOR THE FURTHER PROCEEDING 

If a new procedure is created, you get directly back to menu 0 after finishing the 
procedure menus; name and comment of the procedure appear in the procedure 
list then. 

If you edit an existing procedure for changing it and leave atleast one of the 
menus with the command •s• (• Store), the inquiry menu 80 appears before you 
get back to menu 0. 

OUTPUT version ----

changed procedure : 

(O) •• don't store procedure in library 

(1) •• store procedure with old name in library 

(2) •• store procedure with new name in library 

>0< 

80 

By entering the selection number and pressing <CR>, you specify if the changed 
procedure shall be stored and with which name. 

Attention: 

If you store the changed procedure with its old name, the old procedure 
will be overwritten! 

Afterwards, you get back to menu 0 where you can edit or create a procedure or 
leave the menu with <ESC><ESC> and return to the postprocessing selection menu. 
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2. EXECUTE PROCEDURES 

When entering "I" in the postprocessing selection menu, the file and procedure 
inquiry for the processes to be executed appears. 

Several processes can be executed (• 'batch-function'). 

When executing the procedure, the PC board data contained in the input file is 
transformed into output data for each process according to the selected functions. 

Attention: 

As a procedure is always created on the basis of an adb/gph input file, a defined 
procedure already contains a special adb/gph technology. 

In order to process another adb/gph-file with this procedure correctly, the 
technology must be the same! 

The names of the output files in the respective OUTPUT menus cannot be 
changed by the user, all files have the name of the .gph-file from which they 
were created. 

The predefined extensions of the output files and the directories on which they 
will be stored are different: 

.gnn for plot output files --> on device gdl 

.bnn for drill output files --> on device pst 

.fnn for NC-routing output files --> on device pst 

(n is a real number from 0 to 9) 

The extensions of the output files can be changed by the user. 

Note: 

By assigning different extensions to output files that have been created with 
different procedures from the same .gph-file, you can prevent that the output 
files will be overwritten. · 
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In addition, OUTPUT creates the following report files: 

an error report in the file post.log; here you will find the errors and 
warnings that occurred when executing the procedure(s). 

Attention: 

Every time when executing the postprocessing selection function "I", the old error 
file will be overwritten by the new one. If you want to prevent this, the old 
post.log-file must be renamed previously. 

a drill report in a file with the name of the input file and the extension 
.drp (if the creation of drill tapes was also defined in the procedure); 

a NC-routing report in a file with the name of the input file and the 
extension .mrp (if the creation of NC-routing tapes was also defined in the 
procedure); 

The report files are stored on the pst-directory. With the 'view' function (enter "7" 
in the postprocessing selection menu) or a respective edition (e.g. with the vi 
editor), these files can be read in. 
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3. OUTPUT OF THE PLOT DAT A ON THE PLOTTER (ONLINE) OR IN A FILE 
(OFFLINE) 

1. 
2. 
3. 
4. 
5. 
6. 

o. 
E. 

The data of the .gnn-files is prepared for the plotter by activating function "3" in 
the postprocessing selection menu. 

Afterwards, the following menu appears: 

PRISMA PL 0 T S E L E CT ION v •••• 

*** default selection >> 0 << *** 
. plot hp file (online) • . create hp file (offline) . . create qerber file (offline) . . select plotter driver . . create selected ( noname] file . 
: show plot directory 

. Upper level . . Exit . 
your choice? -

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

o. 

You can directly choose the online output on a HP plotter and the offline output 
in a HP or GERBER file. 

For the creation of offline files with another driver, you have to select the driver 
first (selection number "4"). 

P R I SM A P L 0 T T E R S E L E C T I 0 N v ••• 

. aristo . . aw iota . 
: benson . cal com . . calcomc960 • . cal soft . . dmp • . emma • . f erranti . . qlaser • . secrol . . wx463x . 
Upper level 

your choice ? -
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Of course you can only specify the drivers for which you have a licence. 

After the driver specification. you return to the menu for the plot selection; the 
name of the selected driver appears in point 5 instead of "noname". 

When pressing <CR> now. you are asked for the name (with extension) of the plot 
file (= .gnn-file) from which the offline file shall be created: 

enter name of 'plot-file'> ----------

Here you enter the name, the extension and <CR>. 

The subsequently created offline file. (• "output file") gets the name of the plot 
file and an extension to which the driver name is added (e.g. test.gOl_gerber). 

When entering the selection number "6". the plot directory gdi will be listed. 
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4. PROCESSING THE PROCEDURE LIBRARY OUTPUT.SYS 

1. 
2. 

o. 

E. 

The procedure library can be processed with the program PROCED. 

With this program, 

procedures can be deleted from the library; 
the contents of the different procedures can be listed in an ASCII-file; 
the procedure library may be squeezed by moving the free blocks together 
to get more space. 

When selecting "4" in the postprocessing main menu, the following menu appears: 

PRISMA POSTPROCESSING list procedures v •••• 

*** default: >> 0 << *** 
Delete procedures - create •procedure-listfiles' 
View an existinq 'procedure-list-file' 

Upper level 

Exit 

your choice ? -

By entering "2", you can view a procedure list file created with function "l" on 
the screen. After selecting this function, you are asked for the name of the list 
file (without extension). 

If you enter "1", the program PROCED is started. The following menu appears: 

Number 
Number 
Number 
Number 

PROCED 

of procedures 
of deleted procedures : 
of deleted blocks 
of free blocks 

• • 

TEST 1 
TEST 2 
TEST 3 

Layer plan 1 
Solder resist O 
Neqative plan GND 
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In the upper part of the menu, the number of existing procedures, the number of 
deleted procedures and blocks and the number of free blocks is ou1put .. 

In the lower menu part, the names of the procedures and their comments are 
listed (the specifications shown here arc only examples). 
By putting an X in the respective field, you determine the procedure to be 
processed. Only QJl.G. procedure can be selected. 

If "+" appears in the lower right corner of this list, there arc some more 
procedures. With <CR>, you can page down, as long as no procedure has been 
selected. 

With <ESC><ESC>, you leave this part of the menu and activate the inquiry for 
the squeezing. 

After selecting a procedure, <CR>, the function selection for the processing of the 
respective procedure is called: 

Selected procedure: TEST Layer plan l 

(1) delete 
(2) list 

(2) 

The name of the selected procedure and the assigned comment are shown in 
"Selected procedure". 

In the input field for the function selection, "2" for "list" appears as the default. 

List 

Activating function "2" effects the creation of the list file. It gets the name of the 
procedure and the extension ".1st" and is written on the pst-directory. 

Delete 

In order to delete the selected procedure, enter "l" and press <CR>. 

The procedure will be deleted from the library OUTPUT.SYS and you get back to 
the starting menu. 

If you press <ESC><ESC>, the procedure will not be deleted. You return to the 
starting menu. 

In the starting menu, you can select another procedure to be deleted or call the 
"Squeeze" function by pressing <ESC><ESC>. 

Squeeze 

After pressing <ESC><ESC> in the starting menu, the following inquiry appears: 
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Squeeze OUTPUT.SYS ? (N) 

If you type in "Y". the free blocks are moved together to one free space. 

If you answer the inquiry with "N" or leave the default entry "N" and press 
<CR>, the following question appears: 

Finish the program ? (Y) 

With <CR>, the program is finished. 

If you enter "N". you get back to the starting menu. 
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SELECTION OUTPUT DATA 

1. INTRODUCTION 

When you have defined a new procedure in selection menu 0, or when you have 
selected an existing procedure, <CR>, menu 2 appears, in which you specify the 
use of the generated output data by selecting the respective function(s). 

2. MENU 2 

OUTPUT 

Plot 

Drill 

NC-routinq 

Assemblinq 

• • 

• • 

• • 

• • 

2 

3. MENU DESCRIPTION 
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Plot: 

Data for the control of pen, photo or laser plotters shall be generated. 

Drill: 

Data for the control of NC-drilling machines shall be generated. 

NC-routing: 

Data for the control of NC-routing machines shall be generated. 

Assembling: 

Data for the control of assembling desks and insertion equipments shall be 
generated (not yet implemented). 
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If several functions are selected in this menu, you return automatically to the 
current menu after processing the subordinate menus and the cursor is moved to 
the next selected function. If you activate this or another function, you get into 
the respective subordinate menus and you can extend the procedure with the 
function and parameter constellation defined there. 

If no further functions have been selected, you get directly back to selection 
menu 0. 
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PROCEDURE DEFINITION PLOT 

1. INTRODUCTION 

When you have activated the function "Plot" in the menu for the selection of the 
output data, you get to several menus for the detailed definition of the plot(s). 

With one procedure, several plot output files can be created. They have the name 
of the input file and the default extension .gnn (n is a real number from 0 to 9). 

Each plot output file contains the data base for a 'sheet' to be drawn on the 
plotter (corresponds to a sheet of paper or a film). 

A sheet can have one or several 'pictures'. 

For artworks or control plots, a 'picture' contains either the representation of a 
signal layer and the documentation layers assigned to it or the superposed 
representation of several signal and documentation layers, i.e. one 'plan' or several 
superimposed plans. 

The upper part of each menu which belongs to the function "Plot" contains 
information to the following parameters: 

Procedure: 

Plotter: 

Picture: 

Layer: 

The name of the current procedure is displayed here. 

The name of the selected plotter appears here. 

The number of the picture to be defined is shown here. 

The number of the current layer (signal or documentation 
layer) is displayed here. 

Output file: The name of the plot output file appears here for the current 
picture. 

Usage: 

Plan: 

Here is shown if the current definition refers to a production 
or control plot. 

Here you are informed about the kind of plan (= the plot), 
which you define. 

The specifications to the single parameters appear in the upper part of the menu, 
in which they are defined. 
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2. 'SHEET' DEFINITION 

2.1 GENERAL 

After the activation of the function "Plot", menu 3 appears, in which you 
determine the name of the plot output file, the output device and the plotter data 
for the first 'picture'. 

2.2 MENU 3 

PROCEDURE 
PLOTTER 
PICTURE NO. : 

• . 
• • 

OUTPUT FILE : 
USAGE 
PLAN 

• • 
• • 

Output file • $0UTDIR: .qOl • 
output device • . 
CHANGE PLOTTER DATA (Y/N) • N • 

Routinq area in X: o.ooo (In.) 
in Y: o.ooo (In.) 

Speed • o.ooo (In.) /s • 

Command (N,E,L,A,S, ? for help ) • • 

2.3 MENU DESCRIPTION 

Output file: 

LAYER : 

FIXED PLOTTER DATA 

Driver name • • 

Device type • . 
Correction x • o.ooo • 

factor y • o.ooo . 
Step 1/100000 in.:o.ooo 

Number of masks • . 
N Sheet number • 0 • 

Name and extension of the output file are automatically entered. 

As a rule, the plot output files are stored on the directory adi and have the 
name of the .gph-f ile and the default extension .gnn (n is a real number 
from 0 to 9). 

The extension can be changed, if necessary, e.g. if an output file with the 
same name is already existing (when the same .gph-file has already been 
processed with another procedure). 
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With one procedure, several plot output files can be created that have the 
same name by defa.ult but different numbers in their extensions. Each 
output file contains the information for a 'sheet' to be drawn on the 
plotter. 

For the first plot (the first 'sheet') the name of the .gph-file and the 
extension .gOl are automatically entered. 

After entering the function "N" or "E" (see below), the cursor moves to the 
upper part of the menu where you can enter the output device or change 
the extension of the output file (the file name cannot be changed). 

Output device: 

The name of the output device (•plotter), for which the output data is 
determined, is entered here. The output device must be defined in the 
library COLUMBINE. 

Notes: 

a. If you enter ••• instead of the name of the output device and press 
<CR>, all names of the plotter defined in COLUMBINE will be 
listed for your information. After finishing the listing with <CR>, 
the first device name is automatically entered in "Output device". 

b. In order to get the desired kind of output data, you have to make 
sure that the entered output device is defined in COLUMBINE with 
the respective parameters (ref.to the COLUMBINE description, 
chapter 3.S.1 ). 

After the output device has been entered, <CR>, some of the parameters of 
the specified plotter defined in COLUMBINE will automatically be entered 
in the menu. 

If an already defined procedure has been loaded, the respective plotter 
name automatically appears in "Output device". 

Attention: 

If you use an already defined procedure and change the name of the 
originally entered output device (i.e. you want to use another plotter and 
other masks), you have to go through all mask menus and check the mask 
assignment for the defined plots. 

Fixed plotter data: 

The data entered in "Fixed plotter data• is only shown for information but 
cannot be changed. 

CHANGE PLOTTER DATA (Y/N): 

N: The data shall not be changed. After pressing <CR>, you get to the 
next menu. 
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Y: The entries in "Plotting area" and "Speed" can be changed for the 
current 'sheet'. For the input of the changes, the cursor is moved to 
the lower part of the menu. When you have finished your changes, 
press <CR>. 

The measurement unit for the specifications appears automatically -
it corresponds to the measurement unit defined in the file calay.usr 
on the directory etc. 

Plotting area: 

Here, the maximum plotting area of the specified plotter is automatically 
entered. If you want to limit it, you have to enter the desired coordinates 
for the maximum plotting area in the measuring unit specified in the 
menu. 

Speed: 

Here, you enter the pen speed of the specified (pen) plotter defined in 
COLUMBINE. It can be changed, if necessary. 

2.4 FUNCTIONS 

Commands: 

N: If you enter -N- here, you can create a new 'sheet' in a new output 
file. The sheet number and the numerical part of the file extension 
will automatically be incremented by one. 

E: After entering -E- and the number of the sheet to be edited, you 
can change the entries in "Output file", "Output device", "Plotting 
area" and "Speed" for the specified sheet. 

L: After entering -L- and the respective number in "Sheet number", the 
sheet with its entries will be deleted. 

A: If you enter -A-, the numbers of the already defined sheets will be 
listed. 

S: After you have finished the subordinate menus for the 'sheet' 
definition, you get automatically back to menu 3. By entering -s-, 
this sheet with all its specifications is stored. You leave menu 3 and 
get either to menu 2 (if another function was selected there) or 
directly back to menu 0. 

? Explains the commands. 

Sheet number: 

If you want to edit or delete an existing 'sheet', you have to enter the 
number of the sheet here for which the respective command shall be 
executed. 
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2.5 HANDLING INSTRUCTIONS 
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With <ESC><ESC> in the other parts of the menu, you get back to the field 
for the en try of the commands. · 

With <ESC><ESC> in this part of the menu, you get back to menu 2 for the 
selection of the output data. The data of the current sheet will wn be 
saved in the .pst-file. So you have the possibility to look at an already 
defined sheet of a procedure and to work with it without storing the data 
afterwards. 

When pressing <CR> after you have finished your entries, you get to the 
menus for the further determination of the plot(s) for the current output 
file. 

Afterwards you automatically return to this menu. By entering the 
respective command, you can work with the superior function "Plot" (e.g. 
generate a new output file • a new 'sheet') or finish the "Plot" function 
with the command -s- and go back to menu 2 for the selection of the 
output data. 
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3. 'PICTURE' DEFINITION 

3.1 GENERAL 

After you have defined the current 'sheet' by determining the output file 
and the plotter data, you get to the menu for the 'picture' definition, in 
which you can determine the placement and enlargement of a 'picture' on 
the current sheet as well as the plan of the picture and its use. 

3.2 MENU 4 

. . PROCEDURE 
PLOTTER 
PICTURE NO. : 

OUTPUT FILE 
USAGE • . 
PLAN 

ENLARGEMENT of the plot : 

SECTION : (1) 
$$PCB (1) $$BOARD (2) WINDOW 
coordinates Xl: o.ooo X2: 

(In.) Yl: o.ooo Y2: 

SHIFTING of the plot (In.) 
by section in X: 0 in Y: 
with distance in X: 0.000 Y: 

(3) 

. . 

o.ooo 
o.ooo 

0 
o.ooo 

Command (N,E,L,A,S, ? for help ) . . • 

3.3 MENU DESCRIPTION 

Enlargement of the plot: 

LAYER : 

USAGE : (1) 

Production (1) 
Control (2) 

PLAN : (1) 
Layer plot (1) 
Solder resist (2) 
Silk screen (3) 
Drill plan (4) 
Test point plan (5) 
Glue plan (6) 
Negative plan (7) 

N Picture number : 0 

Here, you can enter an enlargement factor for the plotting of the current 
'picture'. Real numbers between 0, 1 and 100 can be used as enlargement 
factor. Factor I is entered as the default. 

Section: 

By entering the respective selection number and the coordinates if 
necessary, you determine the section of the working sheet defined in 
CIS/PCB that shall be displayed in the current 'picture'. 

The starting point (zero point) of the plotter is the lower left corner of the 
defined section. 
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$$PCB: 

When you specify this section, the entire working sheet will be displayed. 

$$BOARD: 

When you select this function, only the PC board area will be displayed. 

WINDOW: 

Only the section (window) specified in "Coordinates" is considered for the 
plot. 

By entering 

X l, Y 1, you define the lower left corner 
X2, Y2, you define the upper right corner 

of the board section to be plotted ref erring to the zero point of the 
working sheet. 

SHIFTING the plot: 

Here, you can determine if and in which way the current 'picture' shall be 
shifted on this sheet. 

For the X and the Y coordinate the shifting is entered separately. 

by section: 

Specifies by how many section units the plot is to be shifted in regard to 
the zero point of the plotter (• lower left corner of the first non-shifted 
picture) in the +X and/or +Y direction. Only positive integer numbers are 
allowed. 

with distance: ' 

Here you can specify, by how many units (defined in calay.usr) the picture 
is to be shifted in the positive X and/or Y direction. 

If specifications larger than 0 are made in "by section" as well as in "with 
distance", they work together. Here you can specify the distance, which 
shall exist between the two pictures (so that e.g. during a shifting by one 
section unit, the edges of the two plots do not collide). 

ATTENTION: 

If you do not enter a shifting, the current plot Is drawn on the same field 
as the preceding one ! 

USAGE: 

By entering the respective selection number, you specify here, if the 
current picture is to be used as artwork or as control plot. The 
specification. has a great effect on the display of the plot. For production 
plots, only one plan per picture must be plotted, for control plots, several 
plans. can be drawn one upon the other in the same picture. 
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The specification of the selected usage will be entered in the upper part of 
the next menu. 

PLAN: 

By entering the respective selection number, you determine which kind of 
plan shall be displayed in this picture. The specification of the selected 
plan will be entered in the upper part of the next menu. 

Layer plot (1): 

The elements (tracks + copper areas, vias, texts) of the signal and 
documentation layer(s) chosen in the menu for the layer selection shall be 
plotted. 

Solder resist plan (2): 

The solder resist mask for the specified layer(s) shall be plotted. 

Silk screen (3): 

The silk screen for the specified layer(s) shall be plotted. 

Drill plan ( 4): 

The drill plans for the specified layer pair(s) shall be plotted. 

Test point plan (S): 

At present, it is not yet possible to create test points in CIS/PCB. 
Therefore, test point plans cannot be created. 
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Glue plan ( 6): 

The glue plan for the glue points of the selected layer(s) shall be plotted. 

Negative plan (7): 

The negative plan (i.e. vias/pins and heat traps) shall be plotted for the 
specified plane layer(s). 

Attention: 

For 'split plane' layers, the negative print is nQ1 created with the 
function "Negative plan", but with the function "Layer plot"! 
For more information, see documentation "CIS-SPECIALS". 

3.4 FUNCTIONS 
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Commands: 

N: If you enter -N- here, you can create a new 'picture'. The picture 
number in the upper part of the menu will automatically be 
incremented by one and you get to the menu parts for entering the 
plot determination and selecting the usage and plan of the new 
picture. 

E: After entering -E• and the number of the picture to be edited, you 
can change the entries in the left part of the menu for the current 
sheet. 

When defining a new procedure, "E" is automatically entered in 
"Command" and "l" in "Picture no.". In this case, the entries in the 
right part of the menu (usage and kind of plan) can also be edited 
since you define a new 'picture'. 

L: After entering -L- and the respective picture number, all previous 
entries for this picture will be deleted. 

A: If you enter -A-, the numbers of the already defined pictures · 
(picture numbers) will be listed. 

S: By entering -S- ("Store"), you leave the menu. The entries for this 
picture are saved and you get back to menu 3. 

? Explains the commands. 
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Picture number: 

If you want to edit or delete an existing 'picture', you have to enter the 
number of the picture here for which the respective command shall be 
executed. 

3.5 HANDLING INSTRUCTIONS 

With <ESC><ESC> in the other parts of the menu, you get back to the field 
for the entry of the commands. 

If the cursor is placed on the command input field and you press 
<ESC><ESC>, you get back to the menu 3 for the definition of the 'sheet'. 
The entries made in the subordinate menus will n.Q1 be saved. So you have 
the possibility to look at an already defined sheet of a procedure and to 
work with it without storing the changes afterwards. 

When pressing <CR> after you have finished your entries, you get to the 
menus for the further determination of the current 'picture'. Contents and 
format of these menus are dependent from the selected plan and its usage. 
After you have finished your work in the subordinate menus, you 
automatically return to this menu. 

By entering the respective command, you can remain in the menu (e.g. 
generate a new 'picture', i.e. another plan) or if the work with the pictures 
of the current sheet shall be finished, you can go back to the menu for the 
definition of the sheet with the command -S-. 
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4. DISPLAY OF THE PICTURE 

After you have saved your entries with <CR> in menu 4, you get to menu 5 to 
determine the kind of display. 

Here you can specify the parameters "Artwork" and "Bend" for the display of the 
PC board elements, the numbers of the special pens to be used, etc. 

In the upper part of the menu, the specification of the previously selected plan 
appears automatically. 

4.1 MENU 5 

• • PROCEDURE 
PLOTTER 
PICTURE NO. : 

ARTWORK : 

Scheme 
Contour 
Re pro 

(_) 

(1) 
(2) 
(3) 

OUTPUT FILE : 
USAGE 
PLAN 

• • 
• . LAYER : 

BEND : (_) 

Anqular (1) 
Slanted (2) 
Rounded (3) 

EXACTNESS • -.ooo /+.000 (In.) . 
MIRROR : 
mirror everythinq: I -

Special pen for texts 

Special pen for control 

4.2 MENU DESCRIPTION 

ARTWORK: 

DIN-texts: 
- I 

mirror $$BOARD: -. 1 . -
plots: ,flash (Y/N): load symbol: 

By entering the respective selection number, you can define the general display of 
the board elements here. 

Scheme (1): 
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This kind of display applies to control plots. 

tracks of type 0 are displayed with a line; 
track type 1 is displayed with a line; 
all other track types are displayed in their contours (=not filled) 
and only with the core (= track width "rectangle"). 
vias are displayed unfilled. 
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Contour (2): 

This kind of display will be used for survey plots as a rule. 

tracks of type 0 are not plotted; 
track type 1 is displayed with a line; 
all other track types are displayed in their contours (•not filled) 
and only with the core (• track width "rectangle"). 
vias are displayed unfilled. 

Repro (~): 

BEND: 

This kind of display is used for repro-fit creations of layouts. 

tracks of type 0 are not plotted; 
all other track types are displayed filled. 
vias are displayed filled. 

With the help of this parameter, the shape of the track angles is 
determined by entering the respective selection number. The slant or 
rounding is achieved with a grid cell of the grid defined in the .adb·file. 

Rectangular (1): 

rectangular angles; 

Slanted (2): 

slanted angles ( 45 degrees); 

Rounded (3): 

rounded angles 

3 •rounded 2 •slanted I = rectangular 

EXACTNESS: 

If round or square vias shall be flashed and if the mask is automatically 
chosen, you can define how far the width of the flash mask may 
maximally diverge from the width of the vi as to be plotted defined in the 
technology, so that it can still be used for the creation of these vias. 
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Attention: 
This parameter has no effects on the automatic selection of 

the flash· masks for the display of square vias with rounded corners; 
all plot masks. 

MIRROR: 

By putting an "X" in the respective field, you can determine the mirroring 
and adjustment of the texts. 

It is possible to select several functions. 

MIRROR EVERYTHING: 

The total work sheet will be mirrored; i.e. all elements (segments, vias, 
frame, text fields and texts) will be mirrored. 
Mirror axis is the Y-axis in the middle of the work sheet. 

mirror $$BOARD: 

The board will be mirrored, i.e. all elements (segments, vias, frame, text 
fields) belonging to the special component $BOARD will be mirrored. 
Attention: the texts in the text fields will not be mirrored. 
Mirror axis is the Y-axis in the middle of $$BOARD. 

DIN-texts: 

Notes: 
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All texts will be adjusted (rotated and/or shifted) that they can be read in 
the DIN-direction (i.e. horizontal from left to right and vertical from 
bottom to top). If "mirror everything" and/or "mirror $$BOARD" have also 
been selected, the texts will first be mirrored and then adjusted. 

If "mirror everything" as well as "mirror $$BOARD" have been 
selected, all elements belonging to $BOARD - except for the texts! -
will be mirrored twice! In this way, the texts will be mirrored once. 
But you have to take care that the board ($BOARD) is placed 
symmetrically on the 'work sheet' so that the two mirror axes are 
congruent! 

In the appendix to the POSTPROCESSING description (manual), you 
will find an example that illustrates the 'MIRROR' function with 
all possible variations. 
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SPECIAL PENS FOR TEXTS: 

For production plots. all text fields of the signal layer activated for the 
current 'picture' will be plotted with the specified plot mask. This does not 
apply to documentation layers. 

Additionally, this plot mask will be used for production plots of silk 
screens in order to plot the component frame. 

You cannot specify a pen here for control plots! 

SPECIAL PEN FOR CONTROL PLOTS: 

For control plots with superimposed layer display, the specified mask (• 
plot and/or flash mask) is used for the single plotting of the vias/pins 
and/or text fields that exist on several layers at the same time. 

A repeated superimposed drawing of these elements is prevented in that 
way. 

Mask number "I" is entered as the default. 

You cannot specify a pen here for production plots! 

FLASH (Y /N): 

If the vias/pins are to be flashed with the mask specified in "Special pen 
for control plots", you have to enter "Y" here. In this case, the mask must 
be defined as flash and plot mask in COLUMBINE so that the vias can be 
flashed and the text fields can be plotted! 

LOAD SYMBOL: 

If you do not want to flash, but plot with the mask specified in "Special 
pen for control plots", you can specify a load symbol (defined in 
COLUMBINE) for the via/pin display. 

If you do not want to flash and no specification is made, the pins and vias 
are plotted as defined in the via technology. 

By entering "*" in the input field for the load symbol, <CR>, the symbols 
existing in COLUMBINE can be listed. If you press <CR> again, the name 
of the load symbol that was listed last will be entered. 
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S. GENERAL REMARKS FOR THE FURTHER PROCEEDING 

In principle, the further proceeding is the same for all plans: 

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

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

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

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

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

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

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

h. Afterwards, you automatically return to menu 4. 

Further proceeding in this description 

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

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

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

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

These differences appear in the 

- production plot: component display in the silk screen, 
- display of drills in the drill plan, 
- display of test points in the test point plan, 
- display of glue points in the glue plan, 
- display of vias and heat traps in the negative plan. 
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6. LA YER PLOT 

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

6.1 LA YER SELECTION 

• • PROCEDURE 
PLOTTER 
PICTURE NO. : 

OUTPUT FILE : 

Selection of 

[O] 

[ ] 

Number 

• • 

siqnal 

(1) 

(0) 

( ) 

( ) 

USAGE 
PLAN 

layer(s),mark 

-

-
-
-

of layer pairs • • 

superposinq documentation layers: 

• • 

only 

(DO) (Dl) (D2) (D3) (D4) 
(08) (09) (010) (011) (012) 

HANDLING INSTRUCTIONS 

LAYER : 

1 layer for prod.plots 

( ) -[ ] 
( ) -
( ) -[ ] 
( ) -

I Paqinq (+/-) >+< 

(D5) 
(Dl3) 

(06) (07) 
(014) (015) 

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

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

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

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

After selecting the signal layer(s), <CR>, you get to the lower part of the menu 
and can select the documentation layer(s), which superimpose this signal layer(s). 

Calay Systems, Inc. PRISMA Reference Manual 1989 Page 35 



POSTPROCESSING;Layer :Plot 

6.2 SELECTION OF THE LA YER ELEMENTS OF SIGNAL LAYERS 

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

6.2.1 MENU 24 

PROCEDURE 
PLOTTER 
PICTURE NO. : 

• • 
• • 

OUTPUT FILE : 
USAGE 
PLAN 

• . 

Selection of the elements to be plotted 

VIAS SEGMENTS : TEXT FIELDS : 

LAYER 

COPPER AREAS 

Plot only vias which are connected on this layer : 

Select components : _ Select siqnals 

6.2.2 MENU DESCRIPTION 

VIAS: 

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

SEGMENTS: 

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

TEXT FIELDS: 

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

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

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

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

SELECT COMPONENTS / SELECT SIGNALS: 

The two selection possibilities (for components and for signals) are connected 
as an •AND' link, i.e. 
even If only one of the two selections has been activated, the. other selection is 
also active automatically! 

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

not selected: 

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

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

Note: 

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

selected: 

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

Consider all but the specified ones (1) 
Consider only the specified ones (2) Show names • . -Selection number ( 1) 

COMPONENT (or SIGNAL) 

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

(1) do D.Q1 belong to the specified components or signals. The component 
or signal names to be omitted are entered in the menu field which 
appears below. 

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

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

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

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

6.3 FOR THE FURTHER PROCEEDING 
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After the selection of the elements to be plotted, the respective menus for the 
exact determination of the clement display arc called (ref. to the chapter "Mask 
selection"). 

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

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

Attention: 

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

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

Ca/ay Systems, Inc. PRISMA Reference Manual 1989 



POSTPROCESSING1so1der Resist Plan 

7. SOLDER RESIST PLAN 

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

7.1 LA YER SELECTION 

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

. . PROCEDURE 
PLOTTER 
PICTURE NO. : 

• . OUTPUT FILE : 
USAGE 
PLAN • • 

SELECTION of the signal layer(s): 

LAYER : 

Solder side (0) Mark only one layer for 
production plots! 

Component side (1) 

superposinq documentation layers: 
(DO) (Dl) (D2) (D3) (D4) 
(DB) (D9) (DlO) (Dll) (Dl2) 

HANDLING INSTRUCTIONS 

(05) 
(013) 

(D6) 
(Dl4) 

(D7) 
(Dl5) 

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

After selecting the layer(s), <CR>, the respective documentation layers are 
automatically selected by OUTPUT (for the solder side: 02 = layer 19 in the 
layer plan; for the component side: 03 = layer 20 in the layer plan). 
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7.2 SELECTION OF THE SIGNAL LA YER ELEMENTS THAT ARE NOT TO BE 
COVERED 

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

• • PROCEDURE 
PLOTTER 
PICTURE NO. : 

• • 
OUTPUT FILE : 
USAGE 
PLAN 

• • 
• • LAYER : 

SELECTION of the elements that are not to be covered 

pins : x 

SMD-pins : 

changes : 

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

Handling instructions 

The elements to be plotted in the solder resist plan (=not to be covered) are 
chosen by putting an "X" in the respective field. 
OUTPUT uses all solder resist sizes defined for this file in "Track technology" 
and "Via technology". 

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

In the last line of the menu, you can specify the enlarged/ reduced representation 
· of SMD-pins. This is a special function for the creation of the glue plan for a 
'reflow'-procedure (the pins of the SMD component are the glue pads for SMDs). 
This plan should be created separately from the solder resist plan (select only 
"SMD-pins" and enter a respective reduction). 

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

7 .3 For the further proceeding 

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

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

Attention: 

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

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

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

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

8.1 LA YER SELECTION 

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

PROCEDURE 
PLOTTER 
PICTURE NO. 

. . . . OUTPUT FILE 
USAGE 
PLAN . . LAYER 

SELECTION of the component layer(s): 

Solder side (0) 

Component side (l) 

Mark only one layer for 
production plots! 

superposing documentation layers: 
(DO) (Dl) (D2) (D3) (D4) (D5) 

(D13) 
(D6) 
(Dl4) 

(D7) 
(Dl5) (DS) (D9) (DlO) (Dll) (Dl2) 

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

After selecting the component layer(s), <CR>, the respective documentation 
layer(s) in the lower part of the menu are automatically selected by OUTPUT 
(solder side -> DO = layer 17 in the layer plan; component side -> 03 = layer 18 
in the layer plan). 

Attention: 

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

On the same documentation layer, user defined elements (segments, text fields) 
may also exist. 
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All these elements will ruu. be Plotted if the cross that OUTPUT has 
automatically placed in front or the documentation layer during the layer 
selection will be deleted by the user! 

8.2 COMPONENT SELECTION OF COMPONENT LAYERS 

After you have stored the layer selection with <CR>, menu 21 appears for the 
selection of the components of the first selected layer that have to be 
considered during the generation of the component frames and the component 
names. 

The number of the activated layer is entered in "LAYER" in the upper part of 
the menu. 

8.2.1 MENU 21 

PROCEDURE 
PLOTTER 
PICTURE NO. : 

• . 
• • 

OUTPUT FILE 
USAGE 
PLAN 

• . 
• . LAYER : 

consider all components for the silk screen {Y/N) : N 

8.2.2 MENU DESCRIPTION 

Consider all components for the silk screen: 

Y: 

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

N: 

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

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

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

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

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

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

Calay Systems. Inc. PRISMA Reference Manual 1989 



POSTPROCESSINGtsilk screen 

8.3 COMPONENT DISPLAY 

PRODUCTION PLOT 

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

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

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

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

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

CONTROL PLOT 

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

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

9.1 LA YER SELECTION 

After you have saved the specifications for the display of the elements to be 
plotted in the drill plan, you get to menu 1 J for the selection of the layer pairs 
and documentation layers to be used for this plan. 

PROCEDURE 
PLOTTER 
PICTURE NO. : 

.. 
• . • 

OUTPUT FILE : 
USAGE 
PLAN 

• • 
• • LAYER 

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

( 1) - ( ) -[O] [ ] 
( ) - ( ) -
( ) - ( ) -[ ] 

11 
[ ] 

I ( ) - (' ) -
Number of layer pairs • l Paging (+/-) >+< . 

superposing documentation layers: 
(DO) (Dl) (D2) (D3) (D4) (D5) 

(Dl3) 
(D6) 
(Dl4) 

(D7) 
(Dl5) (DB) (D9) (DlO) (Dll) (Dl2) 

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

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

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

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

9.2 SELECTION OF THE KIND OF VIA FOR THE DRILL PLAN 

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

9.2.1 MENU 30 

PROCEDURE 
PLOTTER 
PICTURE NO. 

SELECTION 

drilled through: 

OUTPUT FILE : 
USAGE 
PLAN 

buried: 

. • . . LAYER : 

blind: 

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

9.2.2 MENU DESCRIPTION 

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

drilled through: 

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

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

buried: 

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

through-connected: 

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

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

NC-routlna contours: 

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

9.3 DISPLAY OF THE DRILLS 

9.3.1 PRODUCTION PLOT 

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

PROCEDURE 
PLOTTER 
PICTURE NO. 

• . OUTPUT FILE : 
USAGE 
PLAN 

. . . . LAYER 

DRILL DIAMETER MASK LOAD SYMBOL 
TYPE 

0 
l 0.026 --2 0.026 --3 0.026 --4 0.031 --5 0.031 --6 0.031 --7 0.051 --

Paqinq (+/-) > < -

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

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

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

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

If all masks have been specified correctly and the cursor is not on the input 
field for the paging, the information is stored by pressing <CR>. 
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PLOTTING THE DRILLS 

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

Note: 

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

Attention: 

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

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

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

FLASHING THE DRILLS 

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

9.3.2 CONTROL PLOT 

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

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

PROCEDURE 
PLOTTER 
PICTURE NO. : 

• • 
• • 

Mask : 

OUTPUT FILE : 
USAGE 
PLAN 

Load symbol : 

. . 
• • 

PLOTTING THE DRILLS 

LAYER : 

Flash (Y/N) : N 

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

Note: 

By entering "*" instead of a load symbol, all macros defined in COLUMBINE 
can be listed. By pressing <CR>, the name of the load symbol that was listed 
last will be entered. 
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Attention: 

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

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

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

FLASHING THE DRILLS 

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

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

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

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

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

Attention: 

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

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

10.1 LA YER SELECTION 

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

PROCEDURE 
PLOTTER 
PICTURE NO. : 

• . 
• • 

OUTPUT FILE : 
USAGE 
PLAN 

• • . • 

Selection of siqnallayer(s), mark only 1 

(1) -[O] 
GND ( ) -

(2) -[ ] 
(0) -

Number of layer pairs • 2 . 
Superposinq documentation layers: 

(DO) (Dl) (D2) (D3) (D4) 
(DS) (D9) (DlO) (Dll) (Dl2) 

HANDLING INSTRUCTIONS 

(D5) 
(Dl3) 

LAYER : 

layer for prod.plots 

[ ] 

[ ] 

l Paqinq 

(D6) 
(Dl4) 

( ) -
( ) -
( ) -
( ) -
(+/-) >+< 

(D7) 
(Dl5) 

The numbers of the layer pairs and signal layers defined in the .adb-file, as well 
as the signal names of the planes automatically appear in the menu. 
You are also informed about how many layer pairs exist (e.g. "Number of layer 
pairs : 2 "). 

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

For production and control plots, you can only select one olane layer for a 
'picture'. 
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Attention: 

If there are no plane signal names in the layer menu, no planes have been 
defined in the respective file. In this case, the menu can only be left with 
<ESC><ESC>. 

After selecting a plane layer, <CR>~ you get to the lower part of the menu and 
can select the superposing documentation layer(s). 

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

After you have finished the layer selection, menu 34 app~ars: 

PROCEDURE 
PLOTTER 
PICTURE NO. : 

• • 
• • 

OUTPUT FILE 
USAGE 
PLAN 

. • . . LAYER : 

Enlarqe VIAS not connected to plane by o.oo_ (In.) 

Here, you specify with which enlargement the vias that do not belong to the plane 
are to be displayed in the negative plan --> this enlargement is not evaluated for 
the flashing! 

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

Please leave this menu with <CR>. 
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10.3 DISPLAY OF THE VIAS AND HEAT TRAPS FOR CONTROL PLOTS 

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

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

Pen assignment for negative plan 

Signal: Mask: l_ Load symbol: Flash (Y/N): N 

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

HANDLING INSTRUCTIONS 

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

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

Attention: 

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

b. In the next line (behind "Others"), you enter either a flash mask or a plot mask 
and a load symbol for the display of the vias/pins that exist on this layer but 
do ruu. belong to a signal which shall be connected to this plane layer. 
If you only enter a plot mask (• pen) but no load symbol, the vias/pins that do 
not belong to the plane signal will be plotted with the shape defined in the 
technology. 

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

Attention: 

The via enlargement specified in menu 34 will WU. be considered for the 
flashing. Therefore, the flash mask must be specified with a size that 
already contains the intended enlargement! 

Notes: 

The specified masks and load symbols must be defined in COLUMBINE. 
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If you enter ..... instead of a load symbol, all macros defined in 
COLUMBINE will be listed. 
By pressing <CR>, the name of the load symbol that was listed last will be 
entered. 

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

10.4 DISPLAY OF VIAS/HEAT TRAPS FOR PRODUCTION PLOTS 

If the 'picture' for this negative plan was defined as artwork and menu 34 is 
finished, menu 36 appears. 

PROCEDURE 
PLOTTER 
PICTURE NO. 

OUTPUT FILE : 
USAGE : 
PLAN LAYER : 

VIA WIDTH AUTOMAT. MASK MASK DIAMETER LOAD FLASH 
TYP (In.) MASK SEL. A B (In.) SYMBOL (Y/N) 

0 o.ooo A:0.011 
0.011 y 1 B: N 

1 o.ooo A:0.027 
.040 y 5 B: y 

2 o.ooo A:0.027 
.055 y 5 B: y 

3 o.ooo A:0.011 
0.011 y 1 B: N 

Vias >>> not <<< connected to plane 1Pa9in9 (+/-) > < -

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

Vias that do not belong to the plane signal 

In difference to the standard menu, a line appears in the lower part of the menu 
which specifies that the via types do llQ1 belong to the plane signal. 

The entered via widths correspond to the widths from the CIS/PCB technology 
.QJ.yj, the via enlargement specified in menu 34. 
The automatic mask selection refers to these enlarged values! 
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Heat traps 

After you have finished your entries in menu 36, the same menu (now menu no. 
37) is called. Here, you can determine the masks and load symbols for the display 
of the heat traps of the via types that belong to the plane signal. 

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

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

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

Note: 

For the procedure concerning the mask and load symbol selection, ref. to the 
chapter "Mask selection". 

10.5 FOR THE FURTHER PROCEEDING 

After the display of the vias and heat traps of the selected plane has been 
defined; the elements to be plotted of the first selected documentation layer are 
selected. 

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

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

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

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

PROCEDURE 
PLOTTER 
PICTURE NO. 

. . . . OUTPUT FILE 
USAGE 
PLAN 

SELECTION of the elements to be plotted 

SEGMENTS TEXT FIELDS 

HANDLING INSTRUCTIONS 

LAYER D 

COPPER AREAS : 

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

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

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

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

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

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

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

12.1 MASK SELECTION FOR CONTROL PLOTS (MANUAL) 

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

The menu number depends on the respective kind of plan. 

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

The specifications in this menu apply to the display of 

the vias that only exist on this layer; 
the text fields that only exist on this layer; 
all segments that exist on this layer but may also exist on other layers that 
have been selected for this 'picture'. 

PROCEDURE • OUTPUT FILE • 

D • . 
PLOTTER • USAGE • • • 
PICTURE NO. . PLAN • LAYER • . • • 

Mask . Load symbol . Flash (Y/N) . 
NI . . • 

IMPORT ANT NOTES: 

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

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

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

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

In control plots, the vlas/pins that do not only exist on this layer, but ib2 
on other layers that have been selected for this 'picture', will only be 
created once with the pen/mask specified in "Special pen for control plots" 
(menu S), even if several signal layers have been selected in menu 10 (ref. 
to the chapter "Display of the picture", page 4-11). 

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

Notes: 

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

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

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

Then you return directly to menu 4 for the definition of the 'picture'. 

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

The mask selection for production plots is effected automatically on principle. 
Flash masks are searched first. 

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

The menu number depends on the kind of plan. 

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

PROCEDURE 
PLOTTER 
PICTURE NO. : 

. • 
• • 

OUTPUT FILE : 
USAGE 
PLAN 

• • 
• • LAYER : D 

VIA 
TYP 

0 

l 

2 

3 

WIDTH AUTOMAT. 
(In.) MASK SEL. 

o.ooo 
0.011 y 

o.ooo 
.040 y 

o.ooo 
.055 y 

o.ooo 
0.011 y 

MENU DESCRIPTION 

VIA TYPE: 

MASK MASK 
A B 

l 

5 

5 

1 

DIAMETER LOAD FLASH 
(In.) SYMBOL (Y/N) 

A:0.011 
B: N 

A:0.027 
B: N 

A:0.027 
B: N 

A:0.011 
B: N 

}Paqinq (+/-) > < -

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

WIDTH: 

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

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

FLASH (Y /N): 

Y: 

N: 

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

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

If OUTPUT does not find a suitable flash mask during the automatic mask 
selection, "N" is automatically entered here. 
For the manual mask selection, the user must enter "N" if mask A (existing 
as plot and flash mask) shall be used. 

AUTOM. MASK SELECTION: 

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

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

1. For round vi as (ref. to CIS/PCB technology) 

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

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

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

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

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

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

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

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

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

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

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

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

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

In addition, the smallest available round plot mask is searched in order to 
trace the via contours and fill the remaining gaps (• via corners). 
The number of the selected mask is entered in "MASK B", its diameter 
appears in "B:" 

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

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

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

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

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

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

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

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

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

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

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

If it cannot be found, the next smaller available mask is used. 
The number of the selected mask is entered in "MASK A", its diameter 
appears in "A:"; "N" is entered in "FLASH". 
For the creation of the remaining part (corners and frame) see "b." 
If the smallest plot mask is bigger than half of the via width and/or 
bigger than the 'total' via width minus via width 'square', the message 
"Technology violation" appears. 

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

N: (= manual mask selection) 

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

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

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

Subsequently, you can change the mask and load symbol specifications in 
the respective line. Then OUTPUT uses the specified flash or plot masks 
(provided that they have been defined in COLUMBINE for the respective 
device). 

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

MASK A: 

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

2. Non-automatic mask selection without load symbol specification 

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

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

Attention: 

If you have square vias with rounded corners and if only the 'inner circle' 
shall be flashed with this mask. you have to specify a pen in "MASK B" 
with which the remaining part of the vias can be plotted. 

b. for round plot masks: 

with which round pen the 'inner circle' of square vias 

or 

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

Attention: 

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

c. For rectangular plot masks: 

with which rectangular pen the whole square via is to be plotted. 

Note: 

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

3. Non-automatic mask selection with load symbol soecification 

By entering the respective mask number in "MASK A", you specify: 

with which pen the contours of the load symbol shall be plotted. 

MASK B: 

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

2. Non-automatic mask selection without load symbol specification 

By entering the respective mask number in "MASK B", you specify: 

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

Refer also to "MASK A", point a. and b. 
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3. Non-automatic mask selection with load symbol specification 

By entering the respective mask number in "MASK B", you specify: 

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

Attention: 

If no specification is made in "MASK B", the load symbol will nQ! be 
filled! 

The mask must be defined as round plot mask in COLUMBINE. 

DIAMETER: 

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

LOAD SYMBOL: 

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

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

Paging (+/-): 

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

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

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

HANDLING INSTRUCTIONS 

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

Page 64 

Therefore, you should only use the <CR> key for paging if you want to make 
entries or check the mask selection for further via types. 
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- With <ESC><ESC> in this menu, you do~ leave the menu but activate 
another automatic mask selection. 

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

When you get to the menu described here, you have to press <ESC><ESC> that 
the automatic mask selection will be executed with the masks of the new 
device. 
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12.3 SEGMENT DISPLAY IN PRODUCTION PLOTS 

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

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

The menu number depends on the kind of plan. 

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

PROCEDURE 
PLOTTER 
PICTURE NO. : 

• . . . 

SEG WIDTH 
TYPE (In.) 

1 o.ooo 
0.011 

2 o.ooo 
0.017 

3 0.000 
.040 

MENU DESCRIPTION 

SEG.TYPE: 

OUTPUT FILE : 
USAGE 
PLAN 

AUTOMAT. 
MASK SEL. 

y 

y 

y 

• • 

MASK 
A 

1 

1 

5 

LAYER : D 
MASK DIAMETER 

B (In.) 

A: 
B: 

A:0.011 
B: 

A:0.011 
B: 

A:0.027 
B: 

J Paging (+/-) > < -

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

WIDTH: 

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

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

AUTOM. MASK SELECTION: 

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

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

1. Track types with round corners (rectan1le width • 0) 

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

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

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

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

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

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

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

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

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

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

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

Now "N" is shown in "AUTOMATIC MASK SELECTION"; the cursor 
automatically moves to the field where this entry appears and expects a 
respective manual change. 
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3. Track types with semH:ircular ends (rounded corners) 
(total width > rectangular width) 

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

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

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

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

D = "total" track width minus track width "rectangle" 

will be searched. 

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

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

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

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

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

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

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

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

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

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

MASK B: 

For the non-automatic mask selection, you specify the number of the plot mask 
here with which the ends of the segments are to be plotted for track types with 
rectangular or 'semi-circular' ends (ref. to "A UT OMA TIC MASK SELECTION", 
point 2 and 3). 

DIAMETER: 

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

Paging (+/-): 

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

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

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

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

HANDLING INSTRUCTIONS 

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

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

- With <ESC><ESC> in this menu, you do D.Q1 leave the menu but activate 
another automatic mask selection. 

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

1. INTRODUCTION 

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

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

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

Note: 

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

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

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

PROCEDURE: 

DEVICE: 

TAPE NO.: 

OUTPUT FILE: 

USAGE: 

TAPE TYPE: 

LAYER: 

The name of the current procedure is shown here. 

The name of the selected drilling machine appears here. 

Here, the number of the currently defined drill tape is 
displayed. 

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

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

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

The number of the currently treated layer pair is displayed 
here (e.g. "Pl" = layer pair 1) 

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

After the activation of the function "Drill" in menu 2 for the output selection, 
menu 66 is called. 

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

Notes: 

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

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

2.1 MENU 66 

PROCEDURE 
DEVICE 

• • . • 
OUTPUT FILE 
USAGE 

TAPE NUMBER : TAPE TYPE . . LAYER : 

Name of the drillinq machine to be used 

Output file for drill tapes $OUTDIR/ __ _ 

User text for drill tape header 

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

2.2FUNCTIONS 

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

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

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

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

?: Explains the commands. 

Tape number: 

If you want to edit or delete an existing drill tape, you have to enter the 
number of the tape here, for which the respective command is to be 
executed. 
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3. SELECTION OF THE ELEMENTS TO BE DRILLED 

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

3.1 MENU 67 

PROCEDURE 
DEVICE 

. . OUTPUT FILE : 

TAPE NUMBER 
. . USAGE 

TAPE TYPE 

Drill tapes for buried VIAS : 
drilled through VIAS : 

Layer pairs : 

3.2 MENU DESCRIPTION 

• • 
• • LAYER : 

Test points layer o 
layer l : 

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

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

buried VIAS: 

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

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

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

through-connected x not through-connected : X 
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drilled throuah VIAS: 

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

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

through-connected : X not through-connected : X 

Test points: 

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

Note: 

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

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

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

4.1 MENU 69 

PROCEDURE 
DEVICE • • 
TAPE NUMBER : 

OUTPUT FILE 
USAGE 
TAPE TYPE 

• • 
• . LAYER : 

Standard values for drill tools Y/N : Y 

Offset for machine zero point in x : o.ooo __ (in.) 

Offset for machine zero point in Y o.ooo __ (in.) 

If tooling holes, name of fixed file 

Drill only fixed file Y/N 

Mirror Y/N : Y 

: .fix 

y 

4.2 HANDLING INSTRUCTIONS 

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

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

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

Note: 

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

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

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

OUTPUT automatically enters the drlll tools to be used (defined by their 
number), their tool llf e and the •x• selections as the default when you answer the 
inquiry "Standard values for drill tools Y /N" with -Y-. 
To each drill type, a tool number is assigned that is identical with the number of 
the drill type. The default value "1290" is assigned as tool life (see menu on next 
page). 

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

5.1 FOR VIAS 

If -N- is entered in "Standard values for drill tools" in menu 69 and a via type 
(not test points!) was selected in menu 67, the following menu appears after you 
have stored your entries with <CR>. Here, you can change the standard values of 
the tools for drilling vias: 

5.1.1 MENU 70 

PROCEDURE 
DEVICE 
TAPE NUMBER 

DRILL DIAMETER 
TYPE (in.) 

0 0.024 
l 0.031 
2 
3 
4 
5 
6 
7 

OUTPUT FILE 
USAGE 
TAPE TYPE • • 

NUMBER EXECUTE 

24 x 
11 -

LAYER : 

DRILL TOOL TOOL LIFE 
NUMBER (in.) 

l_ 1290 
2 1290 --

J Paqinq (+/-) >-< 

5.1.l MENU DESCRIPTION 

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

Attention: 

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

Here, the numbers of the drill types defined in CIS appear. 

DIAMETER: 

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

NUMBER: 

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

EXECUTE: 

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

DRILL TOOL NUMBER: 

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

TOOL LIFE: 

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

If ·N· is entered in "Standard values for drill tools" in menu 69 and test points 
(not vias!) were selected in menu 67, the following menu appears after you have 
stored your entries with <CR>. Here, you can change the standard values of the 
tools for drilling the test points: 

5.2.1 MENU 71 

PROCEDURE 
DEVICE 

• • 
• . 

TAPE NUMBER : 

OUTPUT FILE 
USAGE 
TAPE TYPE 

• • 
• • LAYER : 

Drill test points with tool number: ~ , tool life: ~ 

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

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

·If you leave menu 66 with the command ·S·, you set back to menu 2 if another 
function was selected there. Otherwise you get directly back to menu 0 for the 
selection of the procedure. If you leave menu 70 or 71 with <ESC><ESC>, the 
entries will not be considered and you get back to menu 69. 
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PROCEDURE DEFINITION NC-ROUTING 

1. INTRODUCTION 

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

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

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

Note: 

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

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

PROCEDURE: 

DEVICE: 

TAPE NO.: 

OUTPUT FILE: 

USAGE: 

TAPE TYPE: 

LAYER: 

The name of the current procedure is displayed here. 

The name of the selected NC-routing machine appears here. 

Here, the number of the currently defined tape is shown. 

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

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

This field is not occupied. 

This field is not occupied. 

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

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

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

Notes: 

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

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

2.1 MENU 72 

PROCEDURE 
DEVICE 

• • 
• • 

OUTPUT FILE : 
USAGE 
TAPE TYPE 

. • 
TAPE NUMBER : • • LAYER : 

Name of the NC-routing machine to be used : 

output file for NC-routing tapes : $0UTDIR/ 

User text for tape header • • 

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

2.2 FUNCTIONS 
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Command: 

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

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

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

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

?: Explains the commands. 

Tape number: 

If you want to edit or delete an existing tape, you have to enter the 
number of the tape here, for which the respective command is to be 
executed. 
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3. SPECIFICATIONS TO OFFSET AND. FIX-FILE 

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

3.1 MENU 73 

PROCEDURE 
DEVICE 

• • OUTPUT FILE : 
• • 

TAPE NUMBER : 
USAGE 
TAPE TYPE 

• • 
• • 

Off set for machine zero point in X 

Off set for machine zero point in Y 

If auxiliary NC-routing, 
name of fixed file. 

Mirror Y/N : Y 

3.2 HANDLING INSTRUCTIONS 

LAYER : 

O. 000 (In.) 

: 0. OOO_(In.) 

• • : ____ .FIX 

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

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

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

Note: 

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

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

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

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

4.1 MENU 74 

PROCEDURE 
DEVICE 
TAPE NUMBER 

OUTPUT FILE : 
USAGE 
TAPE TYPE LAYER : 

NC-ROUT. DIAMETER EXECUTE NC-ROUTING TOOL LIFE 
TYPE (in.) TOOL NO. (in.) 

0 
1 .060 x 1 1290 --2 
3 
4 
5 
6 
7 

l Paqinq (+/-) >-< 

4.2 MENU DESCRIPTION 

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

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

Attention: 

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

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

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

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

DIAMETER: 

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

EXECUTE: 

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

NC-ROUTING TOOL NUMBER: 

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

TOOL LIFE: 

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

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

,, 

If you leave the menu with <ESC><ESC>, the entries will not be considered and 
you get back to menu 73. 
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CALPRI 

1. INTRODUCTION 

When selecting function "S" (• 'Run list-generator') in the postprocessing main 
menu and entering name and extension of the file to be processed, the program 
CALPRI is started. 

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

Note: 

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

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

2. LIST SELECTION 

Lists from the .GPH-file version: 

Name of .GPH-file 

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

netlist list type (0,1,2) 
component list lis't type ( o, 1, 2, 3) 

only solderside (O), only-comp.side (1), both (2) 2 

missing connections (only 
non connected terminals 
cross-reference-list 
collision of component 

for rev. 5-files) 
technology 
statistics 

change printer controlling 

<ESC><ESC> terminates program 
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HANDLING INSTRUCTIONS 

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

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

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

You may select as many lists as desired. 

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

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

- If the list shall be output on the terminal, change the default number to "0". 

- Exit the program with <ESC><ESC>. 

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

3. LIST OUTPUT IN A FILE 

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

Change printer controllina 

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

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

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

When selecting this function. the following additional menu appears (see next 
page): 
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lines per paqe for printer 

sequence for printer at 132 characters 
sequence for printer at 80 characters 

65 

ESCQ 
ESCN-

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

The number of lines depends on the printer you use. 

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

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

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

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

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

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

The command sequences for switching the printer become active only when 
activating list type 2 and 3 D.rut output in a .tis-file. 

4. LIST OUTPUT ON THE TERMINAL 

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

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

5.1 NETLIST 

List type 0 

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

NE TN AME COMPNAME TERM TT COMPNAME TERM TT 

GND $0 14 2 STl 11 2 
SIG l Cl l l IC2 5 1 

IC3 5 1 R7 2 2 
SIG 2 C4 2 3 ICS 7 3 

IC4 7 2 IC7 12 2 
IC9 3 3 

etc. 

Notes: 

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

b. Every line of this list contains the following information from the netlist: 

- names of nets (NETNAME), 
- connection points in net, specified with the component name 

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

List type 1 

netlist alphab. sorted ** test ** Ol-APR-89 page: 

NETNAME COMPNAME TERM TT LAYERSIGNAL SUBSIGNAL K 

SIG 1 Cl 1 1 2 p 
IC2 5 1 2 p 

SIG 2 C4 2 3 * 0-1 
ICS 7 3 * 2,3 
IC9 3 3 * 2-3 

SIG 3 Cl 2 2 1 D 
I Cl 12 2 1 c 
IC4 6 2 1 D 

etc. 
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Note: 

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

- number(s) of the connection point permitted (LAYERSIGNAL) --> 11• 11 • all 
layers permitted. 

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

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

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

List type l 

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

NETNAME COMP NAME TERM TT LAYERSIGNAL SUBSIGNAL IC CQMMENT RCUTINGLAYER 

SIG 1 C1 1 2 p PLANE VCC • 
IC2 5 1 . 2 p PLANE VCC • 

SIG 2 C4 2 3 • 0·1 RING 3,4 
IC5 1 3 • 2,3 RING 3 
IC9 3 3 • 1·3 ASTER I SIC 3 

SIG 3 C1 2 2 D DAISY 
IC1 12 2 c CONNECTION POINT 1 
IC4 6 2 D DAISY 

etc. 

Notes: 

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

- comment assigned to the signal (COMMENT), 
- routing layers, i.e., layer(s) on which the signal may be routed (see 

ROUTINGLA YER), 
- additional signal parameters (see CAS), with CAS having the following 

meaning: 

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

The following abbreviations may appear under these parameters: 

C -> Y /N for Yes/No 
A -> Y /N for Yes/No 
S -> A (= analog); D (=digital); H (=hybrid); U (=not defined, i.e. without 
specification) 

CAS 

NNU 
NNU 
NYA 
NYA 
NYA 
YYH 
YYH 
YYH 
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5.2 COMPONENT LIST 

List type 0 

Component list alphab. sorted ** test ** Ol-APR-89 paqe: 2 

FLAGS: O•N SOCKET, F•IXED, A=SSEMBLY, V•IABLOCI<, 0-UMMY COMP., 
P.LOTNAME, S=OLDERSIDE, L=IBRARY IDENT., I•N-CIRCUIT-TEST 

COMPNAME SHAPETYPE ROT FLAGS COMPNAME SHAPETYPE ROT FLAGS 

Cl 
Rl 

etc. 

DCRU2A 
WID2L 

Notes: 

90.0 FA 
180.0 A 

I Cl 
SMl 

DIP14F 
DCC16 

270. 0 OAV 
o.oo s 

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

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

- names of components (COMPNAME), 
- shape type (SHAPETYPE), 
- component rotation for placement (ROT), 
- additional component parameters (see FLAGS); the abbreviations have the 

following meaning: 

·> 0 = on socket 
·> F •fixed 
-> A • assembly 
-> V • via blocking 
-> D • dummy component 
-> P = plot name 
·> S • solder side 
·> L • library identical 
-> I • in circuit test 

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

component list alphab. sorted ** test ** Ol-APR-89 page: 2 

FLAGS: O=N SOCKET I F•IXED I A=SSEMBLY I V=IABLOCK, 0-UMMY COMP. I 

P=LOTNAME, S=OLDERSIDE, L==IBRARY IDENT., I•N-CIRCUIT-TEST 

COMPNAME SHAPE TYPE ROT FLAGS COMPONENTTYPE 

Cl 
I Cl 
Rl 
SMl 

etc. 

Note: 

DCR02A 
DIP14F 
WID2L 
DCC16 

90.0 
270.0 
180.0 
o.oo 

F 
OAV 
A 
s 

KO 
74LS06 
WID 
SMD/7400 

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

List type 2 

omponent list alphab. sorted 
age: 2 

** test ** Ol-APR-89 

LAGS: O=N SOCKET, F=IXED, A=SSEMBLY, V•IABLOCK, 0-UMMY COMP., 
P=LOTNAME S=OLDERSIDE, L==IBRARY IDENT., I=N-CIRCUIT-TEST 

::>MPNAME 

L 
:1 
l 
.fl 

SHAPETYPE ROT FLAGS COMPONENTTYPE STOCK IDENTIFIER 

DCR02A 90.0 F KO K/00037 
DIP14F 270.0 OAV 74LS06 LNR74LSOO 
WID2L 180.0 A WID W/0003 
DCC16 o.oo s SMD/7400 XX-8769 

etc. 

Note: 

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

C~t list alphab. sortecl - test •• 01·APR·89 page: 2 

FLAGS: OaN SOCICET, F•lXED, A•SSEMBLY, V•IABLOCIC, DllU*Y COMP., P•LOTNAlilE 
S-OLDERSlDE, L•IBRARY lDENT., l•N·CIROJIT·TEST 

COMPNAlilE SHAPETYPE ROT FLAGS COMPONENTTYPE STOCK IDENTIFIER COMMENT 

C1 DCRU2A 90.0 F ICO IC/00037 
IC1 DIP14F 270.0 ov 74LS06 LNR74LSOO NEAR OSCILLATOR 
R1 WID2L 180.0 WlD W/0003 
SM1 DCC16 o.oo s SMD/7400 XX·8769 

etc. 

Note: 

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

5.3 NON CONNECTED TERMINALS 

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

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

The column COMPONENTTYPE contains the function type specification. 

list of non connected terminals ** test ** Ol-APR-89 paqe: 4 

COMPNAME 

STl 

etc. 
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TERMINALNAMES SHAPETYPE COMPONENTTYPE 

3 
5 7 9 11 
7 
4 8 13 

DIP14 74LSOO 
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S.4 CROSS-REFERENCE-LIST (• COMPONENT CONNECTIONS) 

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

The list is output in an alpha-numeric order. 

cross-reference-list ** testl ** Ol-APR-89 page: 5 

output format: 
componentname 
shape type 
terminalname(x) 

74LSOO 
ABC123 

component type 
stock id 
netname(x) 

I Cl· 
DIP6 
l SIGl 2 SIG12 3 
5 SIG17 6 NC. 

etc. 

NC. 

(NC. indicates terminals that are not connected.) 

S.S COMPONENT COLLISIONS 

4 GND 

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

collision of component ** testl ** Ol-APR-89 page: 6 

R2 
SMl 

etc. 

<--> ca 
<--> Rll 

S.6 TECHNOLOGY 

R2 <--> C9 

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

Note: 

When listing the layer plan, the documentation layers cannot be output. 
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S.7 STATISTICS 

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

The list has the following output form (the values entered are only examples for 
illustration): 

technology header ** test ** Ol-APR-89 page: 8 

ROUTING -------
grid base 1 I 960" 

routing grid x: 0.025 in. y: 0.025 
via grid x: 0.025 in. y: 0.025 

clearance x: 0 •• 011 in. y: 0.011 

SIZES -----
sheet size x: 8.30 y: 5.937 

PC-board start x: 25.055 y: 25.055 
size x: 185.055 y: 4.9 

rout.area start x: 25.055 y: 25.055 
size x:· 185. 055 y: 4.9 

prod.-origin 

statistics 

NUMBER OF DRILLS 

through connected 
through connected 
through connected 

x: 25.055 y: 25.055 

** test ** Ol-APR-89 page: 9 

type numberdiameter 

1 
2 
14 

27 
3 
9 

0.038 
1.055 
1.055 

-----------------------------------------------------total 39 
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NUMBER OF PADS 

type 

1 
17 
18 

number 

5 
27 

3 

total 35 

diameter 

o •. 038 
1.055 
1.055 

NUMBER OF SMD-PADS : 20 

NUMBER OF VIAS 

type 

1 

number 

12 

total 12 

diameter 

1.055 

NUMBER OF COMPONENTS 

layer total number insertable 

solder side: 1 1 
comp. side : 6 6 

total 7 

NUMBER OF SIGNALS 

number comment 

6 
30 

siqnals with 25 terminals 
terminals not in the netlist 

---------------------------------------------
NUMBER OF SPOTS 

test points 
copper points 
qlue points 
NC-routing points : 

layer number 

0 
0 

0 
0 
1 
1 

----------------~----------------------
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MIRROR 

What happens if you mirror? 

BOARD: 

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

'$$BOARD' is the area defined in "PC-board" in the menu 'Sizes•. 

BOARD. DIN: 

Like BOARD, but all text fields are rotated so that they can be 
read from below or from the right side. 

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

'$$PCB' is the area defined in "Sheet size" in the menu 'Sizes•. 

ALL. DIN: 

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

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

AT.I. I BOARD: 

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

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

[CIS-0101) falscher Pfadname 
[CIS-0101) path wrong 

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

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

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

[CIS-0103) f alsche Auswahl 
[CIS-0103) wrong selection 

An "empty" entry has been selected. 

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

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

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

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

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

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

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

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

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

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

(PCB-2103) Bauteilkollision 
(PCB-2103) component collision 

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

(PCB-2104) illegale Angaben 
(PCB-2104) illegal input 

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

[PCB-2105) not used yet 
[PCB-2105) not used yet 

[PCB-2106) not used yet 
[PCB-2106) not used yet 

[PCB-2107) not used yet 
[PCB-2107) not used yet 

(PCB-2108) Bauteil besitzt keine Grafik 
(PCB-2108) component has no grafic 

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

ERROR MESSAGES 

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

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

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

[PCB-2111) ungueltiger Befehl fuer $BOARD 
(PCB-2111) in-valid command for $BOARD 

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

(PCB-2112) ungueltige Drehung 
(PCB-2112] invalid rotation 

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

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

(PCB-2113) Bauteil ist fixiert 
(PCB-2113) component is fixed 

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

(SCS-1201) Terminalname schon vergeben 
(SCS-1201) terminalname already used 

It has been tried to specify a terminal name twice. 
Rules: All the terminals belonging to a symbol have to have a definite name. 
All the sheet-tags existing on one sheet have to have a definite name. 
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ERROR MESSAGES 

(SCS-1202) Terminal nicht gefunden 
(SCS-1202) terminal not found 

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

Cause: Wrong name. 
No terminal on this coordinate. 

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

see [SCS-1102) 

[SCS-1204) Koordinate f ehlt noch 
(SCS-1204) coordinate missing 

The input of a coordinate either manually or via mouse is absolutely necessary. 

(SCS-1205) Kein Terminal selektiert 
(SCS-12051 no terminal selected 

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

Cause: see [SCS-1105] 

(SCS-1210) Speicherplatz zu gering 
(SCS-1210) not enough memory 

see [SCS-1109] 

(SCS-12111 Kollision mit anderem Element 
(SCS-1211) collision with other element 
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A terminal collided with other elements (terminals, signal connections, symbols) 
after a MOVE, COPY or CREA TE action. 
solution: make new location free of any elements 
In the future these collisions will be specified better and more closely. 
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[SCS-1231) Terminalstatus mehrdeutig 
[SCS-1231) terminalstatus ambiguous 

ERROR MESSAGES 

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

terminal status ambiguous 
••• NEW: status not defined ••• 

the terminal status is set to DON'T CARE. 

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

terminalstatus ambiguous 
••• Status unchanged ••• 

[SCS-1232) ••• Status nicht veraendert! ••• 
[SCS-1232) ••• status not changed ! ••• 

see [SCS-1231] and [SCS-1233] 

[SCS-1233) kein Terminalstatus angegeben 
[SCS-1233) terminalstatus missing 

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

terminal status missing 
••• NEW: status not defined ••• 

the terminalstatus is set to DON'T CARE 

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

terminalstatus missing 
••• Status unchanged ••• 

[SCS-1234) ••• NEU: Status nicht definiert ••• 
[SCS-1234) *** new: status not defined ••• 

see [SCS-1231] and [SCS-1233] 
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ERROR MESSAGES 

(SCS-1235) kein Terminal selektiert 
(SCS-1235) no terminal selected 

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

Cause: wrong name 
No terminal on this coordinate 

(SCS-1236) Terminalname fehlerhaft 
(SCS-1236) bad terminalname 

The terminal name collides with an existing name or does not correspond to the 
names' guidelines. 
Also see CNORM-NAMES (is yet to be delivered for 3.01). 

(SCS-12371 Speicherplatz zu gering 
(SCS-12371 not enough memory 

see [SCS-1109] 

[SCS-11011 Symbol nicht gefunden 
[SCS-11011 symbol not found 

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

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

(SCS-11021 Funktion fehlerhaft 
[SCS-11021 wrong function 

This error message has been defined for software engineers and should not occur 
at the customer's site. In most cases it results from communication errors and last 
changes prior to a release date. The actual error message will be implemented in 
the following release after the error has been specified. If such an error occurs, 
the CALAY quality assurance department should be informed. 

[SCS-11041 Nicht verschoben, gleicher Ort 
[SCS-1104) not moved, same place 
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The user tried to move a symbol onto the same position using the MOVE
command. Since this often entails a re-routing of the signal connections, the 
system neglects the first trial. Press the same button again and the command is 
executed. 
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ERROR MESSAGES 

[SCS-1105) Keio Symbol selektiert 
[SCS-1105) no symbol selected 

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

Cause:!! Applies to all elements (symbol, terminal, signal) !! 

GET is activated and the system allows for the selection of a working function 
(handling problem is continually revised, successivley improved and within a 
medium-term period of time, this error message will be superfluous. 

or 

A previous function sets the system into a state where there is no current selected 
element which is definitely to be preferred (e.g. after deleting or moving onto an 
invisible sheet) 

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

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

(SCS-1107) Kollision 
(SCS-1107) collision 

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

Solution: make new location free of any elements 
We will try to specify the collision better and more closely in the future. 

[SCS-1109) Speicherplatz zu gering 
[SCS-1109) not enough memory 

Space required by the system is not available. 

Cause: SWAPspace too small or internal limit has been reached which has not been 
eliminated due to safety reasons. For the latter, in most cases storing and recalling 
the file is helpful. 

(SCS-1110) Logik-Darstellung geaendert 
(SCS-1110) loaic-representation chanaed 

see SCS-1111 
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ERROR MESSAGES 

(SCS-1111) Zwelte Logik-Darstellung unbekannt 
[SCS-1111) second logic-representation unkown 

It has been tried to call the second representation of a symbol into the foreground 
(exchange positive against negative logic) without a second representation being 
assigned to this symbol. 
By calling this function· again~ an identical graphic is generated. Error message no. 
SCS-1112 appears. 
After doing so, calling is possible without error message SCS-1111, the changing of 
the graphic is now shown by displaying SCS-Jl 10. 

(SCS-1112) Alte Grafik uebernommen 
(SCS-1112) old graphic duplicated 

see SCS-1111 

(SCS-1301) Terminal nicht angeschlossen 
(SCS-1301) terminal not connected 

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

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

[SCS-13021 Keio Signal aufgenommen 
[SCS-13021 no signal selected 

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

Cause: see [SCS-1105] 

[SCS-1303) internal error 
(SCS-1303) interner Fehler 

see [SCS-1102] 

(SCS-1304) Signal nicht gefunden 
[SCS-1304) signal not found 

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

Cause: wrong name 
no signal on this coordinate 
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ERROR MESSAGES 

(SCS-1305) Sianal automatisch anaelegt 
(SCS-1305) signal automatically created 

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

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

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

(SCS-1306) Terminal in Signal aufgenommen 
(SCS-1306) terminal entered into signal 

A signal free terminal has been assinged to a signal by activating a certain 
function. At present this message only occurs in connection with SCS-1305. 
Possible functions are GET and INSERT. 

Cause: GET -> see SCS-1305 

INSERT -> the function has been selected without any signal being 
activated. 

(SCS-1307) Kein Terminal an dieser Stelle 
(SCS-1307) no terminal at this position 

The function INSERT did not find any terminal on the coordinate specified. 

(SCS-1308) Falscher oder ungueltiger Name 
(SCS-1308) wrong or invalid name 

The signal name collides with an existing name or does not coorespond to the 
names' guidelines. 
Also see CNORM-NAMES (yet to be delivered for 3.01) 

(SCS-1309) Spelcherplatz nicht ausrelchend 
(SCS-1309) not enough memory 

see [SCS-1109] 

(SCS-1310) Nur ein Signal veraenderbar 
(SCS-1310) only one signal modifyable 
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ERROR MESSAGES 

[SCS-1311) Terminal mit Si1nal bele1t 
(SCS-1311) terminal hold signal 

It has been tried to add a terminal to the currel)t signal with the terminal 
belonging to another signal 

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

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

[SCS-1313) Keio Segment selektiert 
(SCS-1313) no se1ment selected 

T-connections may only be on a segment which has been selected before. 

(SCS-1314) T-Verbindung nicht erlaubt 
[SCS-1314) t-connection not valid 

On airlines and slopes, T-connections are not allowed. 

[SCS-1315) Signal zusammengefasst 
[SCS-1315) signal merged 

Two signals have been merged to one signal. 

Rules for the names: 

Global signal have the highest priority 

Manually created signals are at second place. 

Automatic signals have the lowest priority. 
Their age is also considered. 

[SCS-1318) WARNING: no tracktype defined 
[SCS-1318) WARNUNG: Leiterbahntyp undeflniert 

This message shows a non-defined track type for the current signal. 

Cause: old technology file 

or 

Changing the technology in PCB. 
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[SCS-1319) Signal schon vorhanden 
[SCS-13191 signal already used 

ERROR MESSAGES 

This is a message caused by the functions CREATE or RENAME 
The signal name is already known to the system and may not be used a second 
time. 

[SCS-1322) postprocessing restriction 
[SCS-1322) postprocessing restriction 

Restrictions withing RELEASE 2.06 

[SCS-1331) Querschnitt ist negativ 
[SCS-1331) crosssection is negativ 

The entry for the crosssection is negative. 

(SCS-1332) Mindestabstand ist negativ 
[SCS-1332) clearance is negativ 

The entry for the clearance is negative. 

(SCS-1333) kein neues Signal selektiert 
(SCS-1333) no signal selected 

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

Cause: wrong name 
no signal on this coordinate. 
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C.ROUTER 
board 3, 4, 6, 10, 11, 23, 25, 26, 47, 49, 58 
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check 6, 13, 17, 22, 23, 25, 26, 29, 30, 34, 37, 

47 
cia 1, 3, 4, 7, 12, 13, 16-19, 21, 25, 43, 46, 47, 

50, 55, 58, 59 
columbine 38 
component 10, 14, 26, 28, 29, 36, 38, 50, 51, 

54, 56, 58 
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digitised 7, 22, 25, 31, 33, 36, 44, 54 
ldpre 1 
ldrout 1, 2, 4, 6-8, 10, 16, 48, 51, 56, 57, 60, 61 
menu 2, 20, 25, 27, 30, 33, 34, 36-38, 43 
multilayer 4, 6, 10, 28, 48-50 
multilayen 7, 34 
netlist 1, 18, 47, 48, 53, 58 
offgrid 13, 20, 23, 43, 56 
optimised 6, 11, 17, 23, 31 
pads 55 
pcb 5, 8, 16, 18-20, 25, 26, 29, 30, 34, 37, 43, 

47, 58, 59 
popup 12 
priama 2, 5, 21, 57 
report 1, 6, 17, 46, 47 
resist 26, 29, SO, 32, 34, 35 
routable 13, 16-18, 30, 31, 33, 34, 36, 39, 40, 

41, 44, 46, 47, 59, 60 
save 5, 8 
ICB 24 
acscom 48 
size 16-18, 21, 25, 26, 31, 34, 35, 39, 40, 41, 

42, 44, 45, 41, 58 
amd 8, 10, 14, 28, 30-32, 47-52, 55 
unused 10 
window 4, 6, 20, 25, 30, 34, 37, 38 

D. COLUMBINE 
board 1, 3, 4, 33 
btoola 1, 6, 18, 19, 24, 25, 48, 54 
calay 1 
check 19, 25, 57 
cia 1, 4, 5, 8, 10-12, 20, 28, 33, 54 
columbine 1-3, 5-8, 10, 11, 13, 14, 16, 17, 18, 

20, 22, 24, 26, 28, 30, 31, 
33, 35-39, 41, 43, 45, 46, 48, 
50, 51, 52-54, 56, 57, 59 

command 32 
component 1-5, 8-12, 20, 24-26, 57, 58 
copy 13-15, 17, 20-23,30, 37, 45 
digitised 4, 28, 47 
dload l 
menu 6-26, 28-33, 35-39, 41, 43, 45-49, 54-58 
netliat 28 
pcb 3, 9, 28, 57 
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aise 31, 33, 41-44, 51, 55 
aubmenua 49 
teat 14, 22, SO, 39 
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E. SCSCOM 
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.FORMAT7 
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calay 1 
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component 10, 17 
pcb 1, S-6, 14, 15 
priama 1 
achematica 7 
acacom 1, 2, 10, 12, 17, 18 
aise 2, 7, 8, 12-14, 17 
teat 4 

F. POSTPROCESSING 
artwork 4, 26, 30, 54, 59, 66 
batch 11 · 
board 1, 2, 11, 25, 26, 30, 32, 35, 39, 41, 42, 

46, 50, 51, 74, 76, 84, 96, 
97, 99 

btools 2 
calay 23, 26, 52 
calcom 13 
calpri 1, 2, 87, 89, 90 
calsoft 13 
check 22, 64, 69 
cis 1, 25, 27, 28, 42, 45, 48, 53, 54, 55, 59-61, 

64, 66, 61, 69, 75, 16, 79, 
84, 85, 86, 96 

columbine 22, 23, 33, 49, 50, 53, 54, 57, 60, 
62, 64, 67-69, 82 

command 10, 21, 23-25, 28, 29, 72, 73, 80, 82, 83, 90 
component 1, 32-34, 37-45, 75, 88, 89, 91, 93, 

94-96 
componentname 96 
componenttype 94-96 
digitized 48 
drilpp 2 
ercopp 2 
gerber 13, 14 
hp 13 
menu 1, 4, 6-25, 27-30, 34, 35, 36-60, 64-66, 

69, 10, 71-87, 89, 90, 99 
millpp 2 
netliat 88, 89, 91, 92, 95, 98 
optimised 90 
pads 40, 98 
pcb 25-27, 42, 45, 48, 53, 54, 55, 59-61, 64, 66, 

67, 69, 76, 84, 99 
plotpp 2 
prisma 1,3, 15,36, 52, 56 
proced 1, 2, 15 
readpp 2 
report 12, 71, 81 
resist 16, 25, 27, 39-41 
routable 92 
shelltool 90 
size 49, 50, 53, 59-61, 97, 99 
smd 40, 66, 94, 98 
sortpp 2 
submenua 65, 69 
teat 14-16, 25, 27, 34, 58, 71, 74, 75, 78, 80, 

91, 93, 94, 95, 97, 98 
userpp 2, 4, 6 
vi editor 12 
window 25, 26, 38, 44, 90 
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A. TUTORIAL 
autoroute 64, 65 
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popup 3, 12, 39, 56, 62, 63 
prisma 1-3, 30, 67, 68 
raigph 1, 68 
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resist 48, 49 
routable 49 
save 17, 42, 73 
schematic 1, 2, 4, 5, 8, 35, 87, 39, 51, 53, 85, 

89 
schematics 3, 7, 8, 19, 29, 35, 39, 41, 42, 43, 

51, 53, 58, 62, 85-87, 89, 90, 
92 

SCS 19, 31, 35, 37, 38 
scscom 1, 68 
shorts 42, 64 
1i1e 14, 36, 44, 47, 49, 57, 60, 61, 86, 90 
amd 49, 54, 61, 73, 77, 89 
teardrops 77, 78, 80, 89 
unused 35 
window 3, 9, 12, 13, 19, 23, 29, 35, 38, 43, 441 

61, 62, 67-69 
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command 82, 90 
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popups 53, 123, 153 
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resist 135, 137, 140, 142 
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shelltool 53, 120, 153 
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