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PREFACE

PURPOSE

The User ‘s Manual teaches the beginning user to operate the Telesis
system, and serves as a reference for experienced operators.

AUDIENCE

The user should be familiar with printed circuit board design. No
previous experience with CAD/CAM (computer-aided design/computer-aided
manufacturing) or computer operation is required.

CONTENTS

The User s Manual is in two volumes:

VOLUME 1 - OPERATOR’S MANUAL

VOLUME 2 - REFERENCE MANUAL

CONVENTIONS USED IN THIS MANUAL

Your input is shown in two ways. Menu box input is enclosed in a
rectangle corresponding to the menu box:

|ADD SYMBOL [NAME]| |N|2|N|D|2| |ENTER|

Tablet input is shown with this symbol (the P stands for PICK):
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TELESIS CUSTOMER SUPPORT CENTER
PROBLEM REPORTING PROCEDURE

( 617 ) 256 - 2388

A problem that occurs during the normal operation of your system may
be considered a BUG. To determine if you have uncovered a BUG, we
recommend the following :

Check the documentation carefully and make certain that you
are using the command correctly.

Determine if the problem is reproducible.

Determine if the command worked previously; store your current

drawing away and reboot the system, then try the command again.
WARNING

Do not reboot the system if you experienced a

system crash. Contact the Customer Support Center
immediately or your work may be lost.

IF THE ABOVE STEPS FAIL TO SOLVE THE PROBLEM, CALL THE CUSTOMER SUPPORT
CENTER AT ( 617 ) 256 - 2388,

A support center operator will take your call and will require the
following information :

a.
b.
c.
d.
€.
f.

Company name

System number ( located on the back of the workstation )

Modem phone number

Software release number

Application ( PC or mechanical )

Menu set ( Draw Symbol, Draw Schematic, Design Board, or
Other )

Command that caused problem

Command sequence

Error message ( if any )

Complete description of problem in detail.
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You may be asked additional questions regarding the problem, and the
System Specialist may utilize Telesis Remote Diagnostics to further
investigate. If the problem cannot be diagnosed, you may be requested
to send the drawing and / or project to the Customer Support Center for
further investigation. Upon verification of the problem, a copy of the
Software Performance Report ( SPR ) with the appropriate Customer
Support Event Number will be sent to you. The event number should be
referenced if you have additional problems or questions about that
specific problem.

The Customer Support Center is open between 8:3¢ a.m. and 5:00 p.m. in
your time zone, Monday through Friday, excluding Telesis holidays.
While coverage is provided only during prime business hours, the phones
will be answered 24 hours a day, 7 days a week, 365 days a year,
including all holidays. If you have a problem after normal hours or on
the weekend, call the center and leave a message. A Customer Support
Representative will contact you at the beginning of the next business
day.
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1. OVERVIEW OF THE TELESIS EDA-300 AND EDA-700 DESIGN SYSTEMS

~

The Telesis EDA-300 and EDA-700 are computer-aided design/computer-
aided manufacturing (CAD/CAM) systems that allow you to design printed
circuit boards without the time-consuming taping, checking, and calculating
involved in manual design. Two software packages run on both these systems:
the EDA-3000 printed circuit board (PCB) design package and the EDA-3100

schematic design package.
This introduction will first give a general overview of the printed

circuit board design process using the Telesis system, and then it will
describe the differences between the EDA-300 and the EDA-700.

2. OVERVIEW OF THE PRINTED CIRCUIT BOARD DESIGN PROCESS USING THE

-

TELESIS SYSTEM

The diagram below gives an overview of the design process on the
Telesis system:
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You work interactively with the system in campleting this process. The
system collects and organizes information about the board design into a
file called NET-DATA-BASE. This file is then used to automate the design

process.

2.1 THE FIRST DESIGN - BASIC STEPS IN THE DESIGN PROCESS

Use the following steps to das:.gn the first printed circuit board on

the system:
1.
2.
3.
4.

5.
6.

7.
8.
9.

Create a library of logic symbols. (Optional)

Create a lz.brary of physical symbols. (Optional)

Create a library of device description files. (Optional)
Draw the schematic or input a text netlist file.

Create a net database file fran the schematic or text
netlist.

Run verificatich tasks (physical design rules checking and
netcompare) .

Place, improve, and route the board.
Generate fabricatiocn documentation.

Generate an artwork tape.

During steps 1-8: Use file management to create archlves during

the design process.

(Steps 1-3 are optional because Telesis provides a library of symbols
and device files. However, these symbols and device files may not meet
all your needs. Therefore, you can create your own as well as using
the ones that Telesis provides.)

2.2 IATER DESIGNS

9

After you have stored all logic symbols, component symbols, and device
files that you created in a project file or SYSTEM-LIBRARY, execute the
following steps to create a board design:

1"

2.

Draw the schematic or input a text netlist file.

Create a net database file from the schematic or text
netlist.
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3. Place, improve, and route the board.

~

4. Run verification tasks (physical design rules checking and
‘ netocompare) .

5. Generate fabrication documentation. |
6. Generate an artwork tape.
During steps 1-5: Use file-management to create archives during
the design process.

2.3 IMPCRTANCE OF THE NET DATABASE IN THE DESIGN PROCESS

The NET-DATA-BASE is a system file containing electrical information
about the design of a particular board. The system collects all net, pin,
reference designator, logic function, and device type information to be
used in the board design. Then it assembles it into the file called
NET-DATA-BASE. _

- The NET-DATA-BASE is the foundation for the system’s autcmated
capabilities, Whldl are as follows:

Interactive editing with netlock

Creating the NETLIST-REPCRT and the CQAPQ]M—REPOKI‘
Creating the BILL~-OF-MATERIALS report
Logical Design Rules Checking

Automatic and interactive placement
Ratsnest

Camponent, logic function, and pin swapping
Automatic routing.

Net compare

Back annctation

Artwork generation

Physical design rules checking .
With the Telesis system, there are two ways to create a NET-DATA-BASE:

000000000O0O0O00O

1. Add, interconnect, and annotate symbols on the schematic. When
' the schematic is graphically complete, use the EXTRACT NETLIST
cammand to create the file NET-DATA-BASE.

or
2. Input a text netlist. Use this method when you have the ~
information for a board design and are not required to produce
a schematic. When you complete the netlist, use the
LOAD TEXT NETLIST command to create the file NET-DATA-BASE.

After the NET-DATA-BASE is created, you can continue your printed
- printed circuit board design by placing and interconnecting the board
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using the electrical and component information fram the NET-DATA-BASE.

~

2.4 EASE OF USE OF THE TELESIS SYSTEM

‘The Telesis system is engineered for easy use and for camfort. The
Telesis function screen is a high-resolution monitor which provides a
dynamic interface to the system. It campletely eliminates the need for the
camplex array of pre-printed menus, tablets, joysticks, and keyboard cammon
to other systems.

All of the commands that you need to camplete a printed circuit board
design are presented in plain language on menu pages d;.splayed on the
function screen. There are also special keyboard keypad, and tablet menus
for explicit data input. :

The Telesis graphics screen is a high-resolution color monitor that

offers excellent glare protection and outstanding image clarity for
schematic generation and board placement and interconnection.

3. THE TELESIS EDA-300 PRINTED CIRCUIT DESIGN SYSTEM

Telesis supports two camputer-aided desigrn/camputer-aided manufac-
turing (CAD/CAM) systems: the EDA-300 and the EDA-700. The EDA-3000 printed
circuit board (PCB) design software package and the EDA-3100 schematic
design software package both run on the EDA-300. Figure INTRODUCTION-I on
the next page shows the EDa-300.

3.1 MAJCR ELEMENTS OF THE EDA-300 SYSTEM

O GRAPHICS SCREEN - -the 19-inch high-resolution color
monitor that displays drawings and
- text files.
o FUNCTION SCREEN - displays menus and messages.
© LIGHT PEN : - transmits menu selections to the
: system.
o DISK UNIT - stores the EDA-3000 software and

records, and stores your input for
the design database using a 40
megabyte Winchester disk.

o FLOPPY DISK DRIVE - Treads files stored on a floppy
diskette for transfer to the disk
unit and allows archiving of files
stored on the system.
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Figure INTRODUCTION-2: Screen of the EDA-700

In tandem with the pop-up menu, you use the alphanumeric keyboard and
optional function keys. The EDA-3000 software package that runs on the
EDA-700 is the same software that runs on the EDA-300. That is, the same
PCB design commands that run on the EDA-300 also run on the EDA-700.
Because the hardware of these two systems is different, you execute
cammands in a slightly different way on each. Execution of commands on the
ED2-700 will be discussed in greater detail in Section 4.6 below.
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4.2 Major Elements of the Telesis EDA-700 Design System

=

O GRAPHICS SCREEN - the 19-inch high-resolution color monitor
that displays drawings, menus, and text
files.

© PROCESSING UNIT - stores the major internal hardware modules

- and system camponents listed below:
* (Central - controls and processes information stored
Processing on the system.
Unit
* Disk Unit - stores the design application software

package(s) , and records and stores

" operator input for the design data base
using a 65 Mb Winchester disk. An opticnal
140 Mb Winchester is available.

* Floppy Disk - located on the front of the Processing Unit,
Drive the floppy disk drive reads files stored on

a floppy diskette for transfer to the disk

unit, and allows archiving of files stored

on the system.
* Graphics - controls the display and viewing of drawings
" Processor on the graphics screen.
O MOUSE - . the cursor positioning device that transmits

menu and tablet selections to the system’s
processing unit.

o KEYBOARD -  allows you to define and input textual
' information to the system.

4.3 Options for the EDa-700

Following are the options for the printed circuit board design package
running on the EDA-700:

Extended roam space
Magnetic tape-drive

Pen plotter -
Remote processing unit
Local area networking
Filled penplot software capacity

Numerical control tape punch
Matrix printer/plotter
Digitizer

Text editing terminal
Additional disk and memory

000O0O0OO
00000
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4.4 Hardware Differences between the EDA-300 and EDA-700 Workstations

The hardware differences between each workstation are listed below:

" Telesis EDA-300 Telesis EDA-700
Dual screens Single screen
(one screen for graphics (graphics and popup softkey
.and another screen for function menus on one screen)
function menus)
" Reyboard on function Alphanuneric keyboard and
screen function keys
Light pen ' Three-éutton mouse
Black background only Options of black, brown, or

light blue bacikground color

The EDA-700 Design System has a single screen. You cammunicate to the
system using an alphanumeric keyboard, function keys, and a three-button
mouse. (A detailed description of the keyboard and the mouse functionality
is provided in section 4.6 below.)

_ When the system boots up initially, the graphics background is black,
the menu background is slate blue, and the menu lettering is white. You may
select two other color combinations, depending on your preference. Each
time you simultaneously press the <ALT> and <A> keys, the colors change to
the next of the three color settings listed below. If you press <ALT> <A>
when in the light blue background, the system returns to the black back-

~ ground.
Background color Menu lettering Menu background
Black white ‘ Slate blue
Brown ' White , Slate blue

Light blue . Black White

On the EDA-700, ybu have the choice of using the function keys
(numbered F1 - F10) on the left-hand side of the keyboard.
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4.5 Softwaré Differences between the EDA-300 and EDA-700 Workstations

-~

The same applications software package that operates on the Telesis
EDA~-300 workstation also operates on the EDA=-700. Menus and commands are
identical and operate in the same way. However, commands that appear on two
lines on the EDA-300 are limited to single lines on the EDA-700.

The use of the EDA-700 editor is scmewhat different from that of the
EDA-300 editor. These changes are summarized in the following table:

EDA 700 Rey

EDA 300 Command Description
GO TO TEXT F1 Move to text area
GO TO HEAD F2 Move to header area
NEW FILE F3 - Create new file
EDIT FILE F4 Bdit old file
CLsS FILE FS Close file
CANC OMD Fé Cancel command
EXCT F7 Execute cammand

. REPLACE F8 Replace a character
REP (lock) F9 Replace a series of

: characters
EXIT F10 Exit and close file
CANCEL ESC Exit without closing
DEL CHAR DEL Deletes current character
ROBOUT Backspace Deletes previous character
: . Tab - Move to extremes

Right arrow (—>) Right arrow Cursor right 1 character
Left arrow (<—) Left arrow Cursor left 1 character
Up arrow (T Up arrow Cursor up 1 character
Down arrow () Down. arrow Cursor down 1 character
RETURN RETURN and/or In text editor: imputs a
: ENTER ‘ carriage return to signify

-

a new line
At systems level:
command

enters a

The new software that runs on the ED2-300 and EDA-700 no longer
outputs task abort and dismount messages. Other error messages appear on
the message line rather than at the bottom of the screen. 'Ihey are output

in the following format:

TASK "XXXXXX" TERMINATED. aa:bbbbbb ERR=cc IO=ddd

7/85 INTRODUCTION-10
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If the error message appears, please record the message before
rebooting the system, and contact custcomer support for the appropriate
action to be taken.

4.6 Using the Mouse and Keyboard on the EDA-700

On the EDA-700, youusetbemusetoselectcmmandsfranthecaunarﬁ
menus, and you use the keyboard to define and input explicit information to

the system.

The mouse, which is illustrated in Figure INTRODUCTION-3 below, is a
mechanical device that you can move about any flat surface.

Pigure INTRODUCTION-3: ‘The Mouse

Moving the mouse allows you to position the menu cursor (reverse-video
rectarngle) on one of the camands on the currently displayed menu at the
top of the graphics screen. When you position the menu cursor over the
cammand, you may press the left button on the mouse to select the command. .
If the command requires explicit keyboard input (such as a filename), enter
the information on the keyboard. As you enter information, the system
displays it on the message line portion of the command menu. To execute the
camand, press the <Enter> key on the keyboard.
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The mouse has three buttons, which are as follows:

o Left Button - Usé the left button on the n\\ouse to select

(Select)

o Middle Button -
{(Menu)

o Right Button -

camnands fram the command menus and to

execute interactive drawing tasks such as

|ADD CONNECTION| or |ADD LINE|. When you
select comands from a menu on the graphics
screen, the system displays a menu cursor
(reverse-video rectangle) that moves dynamically
with the movement of the mouse. During an
interactive command, such as |ADD CONNECTION| ,
the system displays the graphics screen cursor
(cross-hair). Use the left button on the mouse
to select the points on the drawing defining
the connection.

When you are diéitizing with the left button
on the mouse during a command such as
|ADD CONNECTION| , you can see the explicit

XY coordinates by pressing the middle button

on the mouse. This displays the softkey and
short message line. Then use the keypad menu
to enter explicit XY coordinates in order to
define a precise location.

Use the middle button on the mouse to blank
and redisplay the current menu or softkey
line. You can do this during any interactive
cammand . .

The right button on the mouse is -comparable to
the softkey cammand NEXT. This allows you to
reexecute the last command you just executed

~ without having to return to the menu. This

command is to be used only during interactive
commands., for example, |ADD RECTANGLE) -

A The EDA 700 keyboard contains all the keys that the ordinary type-
writer has. In addition, it contains a number of special function keys that
the typewriter does not have. All used keys and their functions are listed

below.

Key

Fl - F10
Esc

Alt
K=
<=
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Variable (see list below)
Cancel

shift .

Alternate function of pressed key
Backspace

Return and enter



Note that there are several keys with arrows. Figure INTRODUCTION-4
below shows the differences between these various keys.
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Figure INTRCOUCTION-4: The EDA 700 Keyboard

- Use the keyboard to define and enter explicit data. For example,
the |SET ACTIVE LAYER| command requires you to input a database layer
number. when you execute |SET ACIIVE LAYER|, the system issues the
LAYER prampt on the message line portion of the cammand menu. When
you input a layer number on the keyboard, the input is displayed
immediately after the LAYER prampt. If you make an error during input,
use the backspace key (<-) to-delete the error. To execute and to
camplete the command, press the <Enter> key on the keyboard. To cancel
the caomand, press the <Esc> key at the top left portion of the
keyboard. The <Esc> key is equivalent to the CANCEL softkey coammand;
you can use it when either the mouse or the keyboard is the active
device. : ' :

When you are entering multi-line text into a drawing while on the
ED2-300, you enter the carriage return on the keyboard to indicate a space
between lines. However, on the EDA 700, the carriage return performs the
function of entering the command. Therefore, to enter multi-line text into
a drawing while on the EDA 700, hit the <ALT> key while simultaneously

" hitting the <ENTER> key.
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You can also use the keyboard to execute softkey cammands within a
currently active cammand, or outside of a command with a menu blanked or ~

displayed.

You can use the function keys located to the left of the keyboard to
execute the softkeys. The entire set of function keys corresponds to
whatever softkey menu is currently on the screen. That is, the function
keys always correspond to the currently active softkey line. Thus, F1

to the first function on the left, F2 corresponds to the second
function on the left, etc. :

As on the EDA 300, the menus on the EDA 700 are arranged in a hier- .
archy. For the printed circuit board (PCB) design application (EDA-3000),
the following function keys correspond to the family of four menu set.

Fl = DONE F2 = WORID
F3 = ROAM F4 = <-MENU
FS = MENU-> F6 = STATUS
F7 = DISPLAY F8 = NOT USED

F9 = Z0M F10 = NOT USED

F7 (display) in the above menu brings up the following function keys:

Fl = DONE F2 = WORLD
F3 = ROAM F4 = BLANK
F5 = UNBLANK F6 = 200M : 1
F7 = 20M Fa=NcgU'sm
F9 = ZOM F10 = NOT USED

F6 (status) in the menu of menus brings up the following menu:

Fl - F7 = Return to menu page
F8 = NOT USED
F9 = ZOM F10 = NOT USED
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The above, three menus contain keys to be executed outside an inter-

_ active command. In contrast, the next two menus shown contain soft-

keys that are executed during a printed circuit design command. These
also can be executed with a menu either blanked or displayed.

F1 = SWAP F2 = NEXT
F3 = DRILL F4 = KEYPAD
FS = NECK P6 = OOPS!
F7= ENTER F8 = NOT USED
F9 = 20M F10 = NOT USED
Fl= NOTUSED F2 =

NOT USED
F3= NOT USED F4 = NOT USED

F5 = PRINT F6 = <- PAGE
F7 = PAGE => F8 = NOT USED
F9 = ZOM F10 = NOT USED

Note that the display monitor cannot display both the pop-up menu and
the design graphics at the same time if the hardware zoam feature is set to
2:1 or 4:1. You can alternate between displaying the menu or design
graphics, or you can reset the hardware zoam to 1l:l.

4.7 EDA~700 Adjustment Controls

Ebllowihg are the control knobs for the EDA-700:

o Power On/Off - The power on/off button is located at the front
(red button) of the processing unit. To power the system
on, press the red button. The button will
_ light up, showing that the system is powered on.
- The system will then proceed with the boot-up
process and will display the data/time menu.

To power down the system, press the red button;
the light will go out.
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CAUTION: Be sure to close any open file before
powering the system off. Save
an files and return to the
| NEW OLD PRQUECT| menu before

turning the power off.

o0 Graphics Screen - The graphics screen power on/off knob
Power On/Off (located on the back of the monitor) allows
you to turn the monitor on and off. It is :
recamnended that the monitor remain on at all
times.

o Graphics Screen - Use the BRIGHT knob (located on the back of
Brightness the monitor) to adjust the graphics screen
brightness. :

4.8 Rebooting the EDA-700

Rebooting is the procedure you use to bring the system back into
operation if it has stopped running. For example, if a power failure occurs
during system operation, you must reboot the system when power is restored.
On the EDA-700, system boot-up messages will not be displayed on the
graphics screen.

Use the RESET button to reboot the system; this knob is located on the
front of the processing unit, to the right of the power on/off button. When
you press the reset button, the system locks the currently active drawing
under its current name with the revision label X.... You should not reopen
this drawing, due to the possible loss of its integrity. If an open file
exists, and if the system must be rebooted, contact the Custamer Service
Center. :

Refer to the EDA-3000 and/or EDA-4000 manual for additional infor-
mation on procedures for rebooting the system. -

Duri}g boot-up, the system displays the boot-up menu shown below:

DONE . OOPS! ENTER
: PLEASE ENTER DAY:

-JAN-  -FEB- vi 8 9

~MAR- -APR- 4 5 6

-MAY-  -JUN- 1 2 3

~JUL-  =-AUG- : 0

-SEP-  -OCI-

-NOV-  -DEC-

AM ™
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The firsﬁ pranpt displayed on the message line portion of the menu is:

~

 PLEASE ENTER DAY

Select the day by moving the mouse so that the menu cursor (reverse
video rectangle) is positioned over the appropriate day; then press the
left button on the mouse. The day you selected will appear immediately
after the prompt. Move the menu cursor to the "ENTER" ccmmand; then press
the left button on the mouse.

The next prcmpt displayed on the menu is:
PLEASE ENTER MONTH:

Move the menu cursor to the appropriate month; then press the left
button on the mouse. The month you selected will be displayed on the
message line immediately following the "PLEASE ENTER MONTH" prampt. Move
the menu cursor to the ENTER caumand and press the left button on the
mouse. .

The system prampts for the year:

PLEASE ENTER YEAR: 19

Select the year (entering only the last two numeric values) by
pressing the left button on the mouse; then select "ENTER".

The system now prampts for the time:
PLEASE ENTER TIME: HR:MIN AM/PM):

- Select the appropriate information from the menu using the left button
on the mouse. After selecting all appropriate information, move the cursor
to the "ENTER" command, and press the left button on the mouse.

The system then displays a message on the menu message line showing
the date and time you selected from the boot-up menu:

“THE TIME IS: 08-APR-85 08:30 AM. HIT DONE CR COPS! .

If the information you entered is correct, move the menu cursor to the
"DONE" cammand; then press the left button on the mouse. If the information
is incorrect, select "OOPS!" and reenter the correct information.

After you have entered the correct information, the system displays
the applications menu (if you have a system configured for both PCB and
mechanical design applications). This allows you to select the appropriate
applications software. The menu is shown below:

-
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PLEASE PICK DESIRED APPLICATION

Move the menu cursor to the application you wish to select, and then
press the left button on the mouse to boot the system to the selected
design application software. The system then displays the following menu:

PLEASE PICK DESIRED APPLICATION  BOOI-UP CONTINUING

When the boot-up process is camplete, the system displays the project
menu shown below: : '

STATUS
RPU ACCESS NEW PROJECT  OLD PROJECT FILE MGI/ARCHIV
0 MD SySTRM SYSTEM LIERARY ACCESS REMOIE
| USER MENUS ENB' FILE TRANS
SELF LOAD  EXECUTE MENO FREE DISK SPACE
CURRENT INDEX

For information on how to use the commands, see other sections of this
manual. When giving instructions on how to execute commands, this manual
refers to the light pen and function screen keyboard; on the EDA-700, the
mouse and keyboard are used in their place. For example, when this manual
tells you to input a pick using the light pen (to specify a location to the
system), use the left button of the mouse. -

4.9 Using the Floppy Disk Drive on the EDA-700

The floppy disk drive is located on the front of processing unit,
directly above the POWER and RESET buttons. To open the floppy drive door,
press the long rectangular button directly on the front of the drive.
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When inserting floppy disks for archiving or transfer of files, be
sure that the floppy is installed with the manufacturer’s label up and the
WRITE/ENABLE tab to the left. Use the "FILE MGI/ARCHIV" cammand to open the
appropriate menus for archiving and transfer of files to the system. For
further information on how to use the file management and archiving
cammands, see the File Management & Archives section of this manual.
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1. TURNING THE SYSTEM ON AND OFF AND REBOOTING

LOCATION OF SYSTEM CONTROLS

Power, reset, and adjustment controls are all located below the

graphics screen.

Lift the hinged panel to gain access to them.

MAIN POWER SWITCH: TURNING THE SYSTEM ON AND OFF

CONTROL SWITCH

ACTION

RESULT

ON-1/0OFF-0
SWITCH

far left)

(white switch at

Switch to ON-1

After about 2 minutes, the
function screen will display
the DATE AND TIME menu.

The system is ready to
operate.

Switch to OFF-0

Power to the system is turned
off.

BE CAREFUL: Close any open
file before you turn the power
off. We recommend that you
always return to the BOOT-UP
menu before turning the power
off.

THE RESET SWITCH:

REBOOTING THE SYSTEM

If the system ceases to function, you can bring it back into

operation by rebooting.

Before rebooting, call the Telesis Customer

Support Center if you want to try to save the drawing that was active
at the time the system stopped functioning.

CONTROL SWITCH

ACTION

RESULT

RESET SWITCH

Press the RESET
switch. Then
proceed as you
would when first
turning on the
system.

When you press RESET, the sys~
tem closes your current file
under its name and revision
label****

You should not reopen a draw-
ing file closed in this way
because you cannot be sure of
its integrity.

Ordinarily you should delete
the file and open a previous
revision to continue your work
unless you have contacted the
Customer Support Center to
determine whether the drawing
might be salvageable.
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NOTE: BEFORE REBOOTING, CHECK FOR A RESPONSE FROM THE SYSTEM:

Before rebooting, alwaYs check to be sure that the system has actually
ceased to function.

Failure to respond to a canmand may simply mean that the system is
engaged in a lengthy task such as NET COMPARE.

TO CHECK FOR A RESPONSE:

Pick any menu box (except |CANCEL|)with the light pen. You may even
pick an empty menu box.

e If the system beeps, it is still functioning even if it does not
respond to the command.

e If the system does not beep, it has either ceased to function or
it is engaged in cancelling a command. Look at the command echo
to see whether the last cammand was |CANCEL|. If it was not, go
ahead and reboot. If the last command was |CANCEL|, wait several
minutes and test again for a response before rebooting.

ADJUSTMENT AND OTHER CONTROLS

CONTROL SWITCHES AND KNOBS PURPOSE
POWER: ON/OFF SWITCH Always leave this switch in the ON position. It
(below graphics screen) turns the function screen and graphics screen
on and off.

CONTRAST KNOB Use this to adjust graphics screen contrast.
(below graphics screen) .

BRIGHTNESS KNOB Use this to adjust graphics screen brightness.
(below graphics screen)

DEGAUSS BUTTON Press this button occasionally to renew color
: purity on the graphics screen.

FUNCTION SCREEN: Use this to adjust function screen brightness.
BRIGHTNESS KNOB

KEYBOARD/REMOTE SWITCH Always leave this switch at KEYBOARD position
unless you are using remote diagnostics.
(Contact Customer Support Center)
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2. USING THE LIGHT PEN AND MENUS

2.1. WHAT IS INPUT?

DEFINITION

You must communicate with the system to operate it. Communication
from you to the system is called input.

TYPES OF INPUT

There are two types of input:

1. COMMANDS - You input commands to tell the system what you
want it to do.

2. EXPLICIT DATA - You input explicit data to specify coordinate
point values, file names, layer numbers, and
other specific information.

This is the- input you would use to start a new project

named ALPHA:
|NEW PROJECT| |A|L|P|H|A| - |ENTER|
=T
command explicit data command

|NEW PRQJECT| tells the system to create a new
project file.

|ENTER| tells the system: input is complete, go ahead
and create the file.

ALL INPUT IS MADE WITH LIGHT PEN AND MENUS

All of your input is made by using the light pen to select commands
or data from the menu pages displayed on the function screen.
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2.2. MENU FORMATS

TYPES OF MENUS

Commands and data are arranged on menus in these formats:

COMMAND MENUS
2 KEYBOARD MENUS
1 TABLET MENU
1 KEYPAD MENU

An example of each format is shown below:

nowe ormwme @ wwiow Jowinone o T 1 ]

wove cLewent  Jano sewenianany
'
vove wrater m o

MOVE SYMBOU

 DeLe e ELement

OFLETE VERTEY

DEEFTE SEGRENT

;C\MSM WOEX GROP 1V s}

COMMAND MENU

DECK TURILG INEYPAD HECK OGP BHTE * 1CANILL

TABLET MENU
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MENU BOXES

Except for the tablet, all commands and data are enclosed in
menu boxes.

The most frequently used commands are arranged in the eight
boxes across the top of each menu.

MESSAGE LINE

The message line is just below the top row of canmands. On the left
of the message line, the system displays an echo of the last command. On
the right, it displays an echo of input, prampts, error messages and other
short messages.

LONG MESSAGES

The system uses the entire function screen area to display long messages.
To view the next page of a long message, pick the [->PAGE| command. To return
to the previous function screen menu, pick |DONE| or [CANCEL[.
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2.3. HOW TO USE THE LIGHT PEN

To input commands or data, point to your selection on the menu
and press down on the face of the function screen with the tip of your
light pen. This is called a PICK.

The system beeps to acknowledge receipt of your input, and beeps
again when ready for further input. (Often these two beeps will be
almost simultaneous.)

BE CAREFUL!: As you move the light pen over the surface of the
function screen, be sure to apply pressure only when you want to input
the command or data beneath the pen.

MENU BOX INPUT

You may pick any part of the menu box containing the command or
data you want, but it’s a good idea to aim for the center of the box.

TABLET INPUT

When you point the light pen at the blank part of the tablet menu,
you will see a cursor appear on the graphics screen in the form of a large
blue crosshair.

The location of the crosshair on the graphics screen corresponds
to the location of the light pen on the tablet. It moves as you move the
light pen, helping you to choose the precise location you want on your
drawing.

When the crosshair is at the point you want, you pick as with any
other menu input. Be careful to point straight down.

The terminal will beep, and the crosshair will disappear momentarily.

A small stationary crosshair will appear on the graphics screen marking
the location you picked.

The large crosshair reappears when the system is ready for further input.
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2.4. SYSTEM RESPONSE TO YOUR INPUT

The system responds to your input in several ways:

Echoes your command input on the message line.
Echoes your data input on the message line.
Prompts you for further input when appropriate.
Flips you to a new menu page when appropriate.
Sends you an error message when appropriate.
Performs your command.

EXAMPLE OF SYSTEM RESPONSE TO YOUR INPUT

BEGINNING ON ONE COF THE r A
SCHEMATIC MENUS ‘

W I e
JC JL 1
1L JL
A | O | |
YOUR INPUT |ADD SYMBOL [NAME] |

12/82 BASIC-8



FUNCTION SCREEN RESPONSE r )
e displays keyboard
e echoes your command
e prompts for symbol name

A A

1 i 1

< prompt

command echo

YOUR INPUT - |&|N|D|2] |ENTER|

FUNCTION SCREEN RESPONSE
e displays tablet (
e echoes your input

~input echo

(

YOUR INPUT (Point the light pen at the tablet)

12/82 BASIC-9



GRAPHICS SCREEN RESPONSE
® large crosshair appears

J 1 1 1 1 T
AND2
YOUR INPUT (When the large crosshair is at the
desired position, press down with
the light pen)
FUNCTION SCREEN RESPONSE
e echoes vour input "' )
(
GRAPHICS SCREEN RESPONSE
® small crosshair appears
at picked location —_
e symbol appears in #—J:::::>_-
highlight color (red)
A A

i1 ) O

X1000Y1000

(

YOUR INPUT | ENTER|

12/82 BASIC-10



GRAPHICS SCREEN RESPONSE
e displays symbol in
color of active layer

FUNCTION SCREEN RESPONSE :::::>—-
‘ ey

e returns to original

command menu P\ | i

e ]
1L |
It

T JC JC I

C L L 1
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2.5. COMMANDS THAT HELP YOU WITH YOUR INPUT

These cammands are used only with other cammands to help you
with your input or to cancel it. They are found in the top row of menus
where they are needed:

COMMAND WHEN TO USE IT. EXAMPLES AND COMMENTS

| CANCEL | To cancel a cammand | - Pick |ADD LINE|
when you have de- - Function screen displays tablet
cided not to com | - Pick |CANCEL|
plete it. -~ Function screen returns to

cammand menu and system ignores
the |ADD LINE| command.

| ENTER| To indicate that - Pick |ADD LINE|
your input is com- | - Function screen displays tablet
plete. Used with | - Pick ® ® ® ® |ENTER|
commands that must | - Graphics screen displays a line
be followed by fur- with 3 segments
ther input.

| NEXT | To indicate that - Pick |ADD LINE|
your input is com- | - Function screen displays tablet
plete, but you want| - Pick ® ® @ NEXT|
to continue using ®@® @ @ |ENTER
the same command. - Graphics screen displays two

lines with three segments each

| 0OPS! | To cancel your last | - Pick |ADD LINE|

single, data input.| - Function screen displays tablet

-® ® ® @ |0oPst | [COPST | [ENTER|

- Graphics screen displays a line
with one segment, and ignores
your last 2 @ s.

When you pick |OOPS!|, the
system will echo, backspace and
delete your last input.

EX: INPUT: [S||¥|[S||Z||O|H]|

The word "system" is misspelled.

PICK: |OOPS!| |0OPS!|

The inputs |O| and |M| are
deleted fram the message line.

weur: [E| [ [ENEER)

RESULT: SYSTEM
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2.6. HOW TO GET FROM ONE MENU TO ANOTHER

MENUS FLIP AUTOMATICALLY WHEN APPROPRIATE

The system automatically flips (changes the display on the
function screen) from one menu to another when you pick a command that

requires a new menu.

For example, when you pick |DRAW SCHEMATIC|, the

system flips to one of the menus used for drawing a schematic.

COMMANDS TO USE FOR GETTING FROM ONE MENU TO ANOTHER

‘When you do not pick a command that requires a new menu, you use
these commands to flip menu pages:

 COMMENTS

COMMAND WHEN TO USE IT

| DONE | When you have fin- | When you pick |DONE| the function
ished with a menu screen will flip to the menu you
page. are most likely to need after the

one just used.
| MENU-> | To display an adja- | Some closely related menus are
and cent menu in a looped together so that you can
| <-MENU | menu set. easily flip from one to another.

For example, there are 3 menus
containing logic symbol names.

|MENU=> | =
SYMBOL MENU 1
VAR
SYMBOL MENU 2 ~* SYMBOL MENU 3

| <-MENU| :
SYMBOL MENU 1
"N
SYMBOL MENU 2 & SYMBOL MENU 3
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3. ENTERING THE DATE AND TIME

When you turn on the system, the first menu displayed on the
function screen is the DATE & TIME MENU.

lL [T T Tew o]
(= e 0 30,
ENENIREIER I
R
I | I | I |
N | |
ENEE BRI
I A I N

The system prompts you on the message line for each item of
information you must input:

MESSACE I,INE EXAMPLE OF INPUT
1. PLEASE ENTER DAY |1|4| |ENTER|
2. PLFASE ENTER MONTH |MAY| |ENTER|
3. PLEASE ENTER YEAR:19 |8|2| |ENTER| (only enter the
last two digits of the year)
4. PLEASE ENTER TIME (HR: |2]:|I|5|PM| |ENTER| (follow
MIN AM/PM) the exact sequence lence shown in
. the prompt)
5. THE TIME IS 14-MAY-82 Pick |DONE| if the date and
2:15 PM PICK OOPS! time are correct.
OR DONE Pick |OOPS!| to start over if

they are not correct.

After you pick |DONE|, there will be an interval of 5-7 minutes
before the system is ready to begin working. When it is ready, the
system will beep and display the BOOT-UP menu on the function screen.
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4. UNDERSTANDING WHAT A FILE IS

You use the BOOT-UP MENU to open a project file by naming it.

Before you can do this, you need to know how the Telesis file
structure works and how to name files.

4.1 FILE STRUCTURE

All information on the system is organized into a hierarchy of

files::

et

SYSTEM FILE

|

PROJECT FIiLE

I l I 1
DRAWING SYMBOL TEXT  NET-DATA-BASE
[FILES  FILES  FILES FiLes

.......... Sreereseansen
: .
| . .

. .

. .

PROJECT FILE

! T !
DRAWING SYMBOL TEXT  NET-DATA-BASE
FILES FILES  FILES FILES

4.2. DEFINITIONS OF TYPES OF FILES

SYSTEM FILE

This is the master file. It contains all
project files.

PROJECT FILE

A project file typically contains the
drawing files, text files, and net data
base files relating to the design of one
printed circuit board.

SYSTEM-LIBRARY is the name of a project
file that is used as a library. It
typically contains symbol files, pin
record files and other files that are
likely to be used by more than one project.

DRAWING FILE

Each drawing file contains a single
drawing, typically a board drawing or
a schematic sheet.
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SYMBOL FILE Each symbol file contains the graphics
for a single symbol, typically a logic
symbol or a component symbol.

TTEXT FILE A text file contains data in text format,
for example, a pin record file for a
component symbol, a net comparison report,
a list of design rules, a list of design
rules violations.

NET-DATA-BASE This file contains the net data base for
FILE a single board design.

4.3. MOST FILES ARE CREATED BY YOU

On a new Telesis system, the system file is empty.* The other
types of files are created by you as you work.

4.4 FILE NAMES AND REVISION LABELS

Each time you create a new file, you assign a name to it. (Except
for the net data base file; the system automatically names this
NET-DATA-BASE.) You then use that name whenever you want to open that
file again.

You may also assign a revision label to a file. If you do not, the
system will label your file: revision 1.

* The only exception is that a SYSTEM-LIBRARY project file containing
Telesis-prepared symbol files may be provided on your system.
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The Command Description Section of the manual tells you how
to input names and revision labels for each command (like |NEW PROJECTI)
that opens a file.

The table below gives you the general rules to follow.

RULES FOR NAMES AND REVISICN LAEELS

e PROJECTS -- You must give a unique name or revision label
to each project currently on the system.

ALLOWED: project file ALPHA revision 1
project file ALPHA revision 2
project file BETA revision 1

NOT ALLOWED: project file ALPHA revision 1
project file ALPHA revision 1

o DRAWING FILES, TEXT FILES, SYMPOL FILES —— You must give
a unigue name or revision label to each file of the
same type within a single project file.

ALLOWED: drawing file TESTER revision A
text file TESTER revision A

NOT ALLCWED: drawing file TESTER revision A
drawing file TESTER revision A

e FILE NAMES -- may be up to 18 alphanumeric characters
. with no blank spaces allowed.

e FILE REVISION LABELS — may be up to 4 alphanumeric
characters with no blank spaces allowed. To input a
revision label, follow the file name with a single
blank space; then input the revision label:
|T|E|S|T|E|R|_|A]
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4.5 FILE MANAGEMENT AND ARCHIVES

FILE MANAGEMENT

The system’s file management capability allows you to copy files,
delete files, and to change file names and revision labels. (Refer to the
FILE MANAGEMENT Section of the Manual for instructions on how to use
these capabilities.) _

ARCHIVES

The system’s archival capability allows you to copy files fram the
system to floppy disks or magnetic tape (optional), and to copy files
back to the system fram disk or tape.

You need this capability to:

1. Free space on the system when space is limited.
2. Keep back-up copies of your work.

(Refer to the FLOPPY DISK and MAGNETIC TAPE Sections of this Manual
for instructions.)

12/82 BASIC-18



5. THE BOOT-UP MENU: OPENING A PROJECT FILE

1T T T =T 1

YIW FPOSCT Ol 1ITCT FILE WT/ AV

SYSTIM- LIZPAIY

The first menu you see after entering the date and time is the
BOOT-UP MENU.

You are at the system file level whenever you are on the BOOT-UP
MENU whether you: a) just turned on the system, or b) flipped back
to this menu after working on the system.

The four major commands on the BOOT-UP MENU allow you to choose
whether to open a project file or to stay at the system level. The
other cammands provide you with information.

The COMMAND DESCRIPTION Section of the manual tells you how to
use each of these commands. The table below tells you when to use
them.
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COMMAND

WHEN TO USE IT

|NEW PROJECT|
(followed by
project name)

|OLD PROJECT|
(followed by
project name)

|FILE MGMT/ARCHIV|

| SYSTEM-LIBRARY |

| STATUS |

| CURRENT INDEX |

| PROJECT INDEX |
(followed by
project name)

To create and name a new project file
so that you can create new drawings,
text files, and/or symbols.

To open an existing project file so
that you can use the existing files
in it, or add new files to it.

To use the system’s file management
and archival capabilities without
opening any project file. (You
remain at the system file level.)

To open the existing project file
named SYSTEM-LIBRARY. Before you can
use this command, you must already
have used the |NEW PRQJECT| command to
create and name the SYSTEM-LIBRARY
file (unless a Telesis-prepared
SYSTEM-LIBRARY was provided with your
system.)

You usually use this command with the
drawing menus. It displays on the
function screen the name of the
current project file, drawing file,
and drawing parameters.

When you use it on the BOOT-UP MENU,
it will inform you that you are in the
system file, and it will display the
default drawing parameters.

To display on the function screen the
names and revision labels of all
projects currently on the system.

To display on the function screen the
names and revision labels of all
drawing files, text files, net data
base files, and symbol files
currently in the specified project
file.
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6. THE MENU OF MENUS: CHOOSING THE WORK YOU WANT TO DO

When you pick |OLD PROJECT|, |MEW PRQJECT|, or |SYSTEM-LIBRARY|
on the BOOT-UP MENU, the function screen flips to a PROJECT MENU OF
MENUS:

N D I R I
MOAFD DRAWLIGS TEXT FIIFS FILF MAMENST AHIVE-F1PPY
CIER DRAWIV ARSI -TAT
N ol
__

When you pick |FILE MGMT/ARCHIV| on the BOOT-UP MENU, the function
screen flips to a SYSTEM LEVEL MENU OF MENUS:

PORT l I I I I STATS l [ [Sinas
FILE MANAGEMNT AHIVE-FIONTY
AROUIVE-TATF
QOTRENT INX PRATTCT INTEX
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You use the major commands on these menu pages to tell the system
what kind of work you want to do:

COMMAND WHEN TO USE IT
[BOARD DRAWINGS| To work on a board drawing
| OTHER DRAWINGS| To work on a symbol or schematic drawing
| TEXT FILES| | To work on a text file
| FILE MANAGEMENT | To use the file management capability
| ARCHIVE-FLOPPY | To use the floppy disk archive capability
| ARCHIVE-TAPE | To use the magnetic tape archive capability

When you pick one of these commands, the function screer flips
to the menu pages needed to do the work you have chosen.

THE INDEX COMMANDS

® On the PRQJECT MENU OF MENUS:

|CURRENT INDEX| displays the contents of the currently
open project.

|SYSTEM INDEX| displays the contents of the system file.

e On the SYSTEM LEVEL MENU OF MENUS:

|CURRENT INDEX| displays the contents of the system file.
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GRAPHICS

GENERAL INFORMATION

OPENING A DRAWING FILE

PARAMETERS: SETTING THEM AND USING THEM
ELEMENTS OF TELESIS DRAWINGS

ADDING AND EDITING ELEMENTS

ADDING TEXT TO YOUR DRAWING

AIDS IN THE GRAPHIC PROCESS

CLOSING A DRAWING FILE

0 N O Ul EFEOWON =

12/82 RASIC-23






1. GENERAL INFORMATION

You can create three types of drawings with the Telesis system:

® SYMBOL DRAWINGS
e SCHEMATIC DRAWINGS
e BOARD DRAWINGS

You use a different menu set for each drawing type (SYMBOL MENUS,
SCHEMATIC MENUS, BOARD MENUS) , but most of the cammands on these menus
sets are the same basic drawing commands.

This section of the Manual tells you how to use these basic commands.

The sections of the manual covering symbol creation, schematics and
boards, instruct you in the commands and procedures used exclusively for
each drawing type.
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2. OPENING A DRAWING FILE

STEP 1: |BOARD DRAWINGS| or |OTHER DRAWINGS|

After you have opened a project file on the BOOT-UP MENU, select
BOARD DRAWINGS| or |OTHER DRAWINGS| from the MENU OF MENUS.
(|OTHER DRAWINGS| is used fcxr opening schematic or symbol drawings.)

EXAMPLE : - Pick |OTHER DRAWINGS|
- Function screen display
e NEW/OLD DRAWING MENU

STEP 2: |NEW DRAWING| or |OLD DRAWING|

Pick |NEW DRAWING| or |OLD DRAWING| depending on whether you want
to create a new drawing file, or work on an existing one.
|OLD DRAWING| must be followed by the name of the drawing file.

Pick |NEW DRAWING|
Function screen display
® DRAWING SIZE MENU

EXAMPLE :

Pick |OLD DRAWING|
Function screen display

EXAMPLE :

!
g
[
Q
Q
El
Ll
10!
1ol
=
LJ

Function screen display
® DRAWING TASK MENU

STEP 3: SETTING DRAWING SIZE (for new drawings only)

The DRAWING SIZE MENU gives you 5 choices:

|A SIZE| - 8500 by 11000 mils
|ESIZE| - 17000 by 11000 mils
|C STZE - 22000 by 17000 mils
|DSIZE| - 32000 by 22000 mils
|OTHER SIZE| - you specify the drawing size

NOTE

Maximum drawing extents are + 32000 and - 32000.
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when you pick A, B, C, or D SIZE, the (/0 point of your drawing
is at the lower left, and all coordinate point values in your
drawina are positive. After you pick, the function screen flips
to the NEW DRAWINMG NAME MENU,

when you pick |OTEFR SIZE|, the function screen flips to the
KEVYROARD and prompts you for your drawing extents. You may input
necative values dependina on where you want to locate the 0/0 point
of your drawing.

FXAMPLE : - Pick |OTHER SIZE|
- Function screen display
e KEYBOARD & prompt: LX (lower x value)

- Function screen display
® KEYBOARD & prompt: LY (lower y value)

® KEYROARD & prompt- UX (upper x value)
- Pick |1/0|0j0|0| |ENTER|
- Function screen display ‘

e KEYBOARD & prompt: UY (upper y value)
- Pick |1]0fofo]o| |ENTER|

- Function screen display
o NEW DRAWING NAME MENU

In this case, your drawing size is 20,000 by 20,000
mils with the 0/0 point at the center.

STEP 4: |NEW DRAWING NAME| (for new drawings only)

Use this cammand to name your new drawing file.

Pick |NFW DPAWING NAME|
Function screen display
Pick |D|1|O|D|E||EMTER|
- Function screen display
® DRAWING TASK MENU

EXAMPLE:
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STEP S5: |DESICN BOARD|, |DRAW SCHEMATIC|, |DRAW SYMBOL|

If you started in STEP 1 with the |BOARD DRAWINGS| command, you
will now be on the BOARD DRAWING TASK MENU. Pick |DESIGN BOARD|
to flip to the first menu in the BOARD MENU SET.

If you started in STEP 1 with the |OTHER DRAWINGS| command, you
will now be on the OTHER DRAWINGS TASK MENU. Pick |DRAW SCHEMATIC]|
or |DRAW SYMBOL| to flip the first menu in the SCHEMATIC MENU SET

or the SYMBOL MENU SET.
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3. PARAMETERS: SETTING THEM AND USING THEM

Parameter cammands control the contents of the display on the
graphics screen. They are found on the first menu in each drawing menu
set, although they are scmetimes repeated on other menus in the set.

These are the drawing parameter cammands:

LAYER COMMANDS: TRAP COMMAND:
SET ACTIVE LAYER| | SET TRAP SIZE|
BLANK LAYER]

DISPLAY LAVEE|

ASSIGN RED| LINE LOCK COMMANDS:
ASSIGN BLUE|

ASSIGN GREEN| LINE LOCK 45/0ON|

LINE LOCK 90/0N|
LINE LOCK OFF|

ASSIGN VIOLET
ASSIGN YELLOW|

GRID COMMANDS : ‘ LINE & POINT SIZE COMMANDS:
SET GRID SIZE| SET LINE WIDTH
BLANK GRID| SET CNCT PNT SIZE

DISPLAY GRID|

You use these commands to set the parameters of your drawing before
you begin to draw, and to change parameters as needed while you work.

You are not required to set all drawing parameters. Each parameter
has a default value. But you will find that different drawing types require
different parameter settings. These requirements will be discussed in the
sections of this manual covering symbol, schematic, and board drawings. You
will also find that you need to change some settings, such as GRID SIZE, to
help you as you work on different areas of your drawing.

THE |STATUS| COMMAND

The |STATUS| command is very useful to you in using the parameter
commands. When you pick |STATUS|, the function screen displays all the
current parameter settings--default settings, as well as ones input by you.
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3.1 SETTING LAYER PARAMETERS

LAYERS

EVery drawing you create has up to 256 layers. They are numbered
0-255.

To operate the system properly, you must place certain elements of
your drawing on distinctive layers. For example, we recammend that you
place reference designators on layer 54, and connect lines on layer 1.
Recommended layer standards are shown in Table GRAPHICS-I.

The system reserves some layers for its own use. For example,
it places ratsnest lines on layer 10l. Reserved layers are shown with
an asterisk (*) in Table GRAPHICS-1.

It is very important to adhere to layer standards when placing
elements. For example, when you create a pen-plot or artwork tape, you
use layer numbers to tell the system what elements of your drawing you
want to include in the plot or artwork. (See Plotter and Artwork
Sections of this manual.) For this to work properly, you must have
consistently placed elements on the required layers.

You specify the layer on which an element is placed by using the
| SET ACTIVE LAYER| command before adding an element. For example,

Pick |SET ACTIVE LAYER|

Function screen display

- @ KEYBOARD

Pick |5|4| |ENTER|

Function screen display
e PARAMETER MENU

All elements you add will now be placed on
layer 54 until you change the active layer
by using the |SET ACTIVE LAYER| cammand again.

You may only add elements to the active layer, but you may edit the
elements on any visible layer.

All layers of your drawing are visible on the graphics screen unless
you choose to blank a layer (or layers) fram the screen by using the
| BLANK LAYER| cammand.

The drawing you see on the graphics screen looks as if it is all in
one plane. You can visibly distinguish one layer fram another by assigning
different colors to different layers. There are five colors available to
you: red, blue and green, violet and yellow.
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06-~TUNF-83 * = HARD CODED (ELEMENTS MUST EXIST ON DESTIGNATED LAYEPS)

TELESIS TAYER STANDARDS FOR SCHEMATIC SYMEOLS AND DRAWING

TAVER DESIGN PEFLRENCE

0 .. .co™ 0o COMNNECT POJNTS FOR SYMBOLS
1....%0.0.. CONNECT LINFS

36 ... e e .. DRMWING FORMAT, TITLE BLOCKS & NOTES
52 .. .. e e . [OGIC SYMBOL GRAPHICS (LINES, ARCS ETC)
S3 .o .o ... . PIN NUMBFRS (SHOWN ON SCHEMATIC)

93 ... ... . . PIN NUMBERS (NOT SHOWN ON SCHEMATICS)
5S4 ... ... KEFERENCE DESIGNATORS

55 ... . 0. .. DEVICE TYPE (SHOWN ON' SCHEMATIC)

87 ... ... DEVICE TYPE (NOT SHOWN ON SCHEMATICS)

86 . . .. .. .. SICNAL NAMES (NOT SHOWN ON SCHEMATICS)
€4 . . . . .. . . SIGNAL NAMES (SHOWN ON SQIEMATICS)

148 . . ... 0. . PIN USE CODE

149 . . . ... .. FUNCTION TYPE

IS0 . . o 0 o . . FUNCTTON DESIGNATOR

151 . . . .« .« .. LOGICAL PIN NAME (SHOWN ON SCHEMATICS)

85 . .. ... LOGTCAL PIN NAME (NOT SHOWN ON SCHEMATICS)
182 0 0 oo o o o COMPONENT VALUES

TFIFSIS LAYER STANDARDS FOR PACKAGE SYMBOLS AND DESIGN DRAWINGS
TAVRR DESIGN REFERENCE

0 .. .*.. .. CONNECT POINTS FOR SYMBOLS (THRU HOLES)
1 « o o * . ... COMPONENT SIDE CONNECT LINES
2 THRU 14 . . . * . SOLDFR SIDF CONNECT LINES, IMBEDDED PWR & SIGNAL LAYERS

17 THRU 32 PR RESERVED FOR FUTURE TRACK LAYERS
15 . ... . e COMI'ONFNT SIDE SOLDER MASK

16 .. 000 SOLDER SIDE SOLDER MASK

33 .00 0000 CAPD OUTLINE

34 00000 PIATING BAR

35 .. ... ... BOARD DIMFENSIONS (ASSEMBLY DWG)

88 . . ... ... DOARD DIMENSIONS (DRILL DWG)

36 ... .. « . . DRAWING FORMAT, TITLE BLOCK & NOTES

40 . . . * .. .. COMPONENT KEEPOUT ARFA (COMPONENT SIDF)
70 . . . * ... . TRACK KEEPOUT FOR ALL TRACK LAYERS

71 THRU 84. . . * . TRACK KEEPOUT FOR BRD. LAYER (ROUTE OUTSIDE ONLY)
44 . . . * . ... VIAKEETOUT AREAS

S v e ey e PACKAGE SYMBOL GRAPHICS

2 .. ...... DPADGRAPHICS

53 . . ...... COMPONENT PIN NUMBERS

7 I REFERENCE DESIGNATORS

S5 . . ...... DEVICE TYPE

89 . et STLKSCREFN

W0 L. TOOLING CORNERS

) EDGE CONNECTOR SIGNAL NAMES

101 . . . *. .. . RATSNEST CONNECT LINES

102 . . . * . .. . PATSNEST HISTOGRAM

98 .. .. .. « . N/C DRILL LBGEND HEADER

99 .. .*. ... N/CDRILL FIGURES & LEGEND

103 .. ... ... N/CDRILL PATHS

J04 . . . . . . .. N/C INSERT PATHS

131 THRU 144. . . . PHYSICAL DESIGN RULE CHECK *

146 . . . * . . . . OUTLINE FOR TRACK ROUTING (ROUTE INSIDE ONLY)
147 . . . * . .. . OUTLINE FOR AUTO PLACEMENT (PLACE INSIDE ONLY)

154 . . . . .. .. COMPONENT OUTLINES (AUTO PLACEMENT)
200 THRU 255. . . . RESERVED BY TELESIS

Table GRAPHICS-1: LAYER STANDARDS

These standards are recommendations. You may establish your
own laver standards if you wish, as long as you adhere to them consistently.
For example, you could choose to place reference designators on layer 52
and symbol graphics on layer 54.

The only layer standards you are r¢quired to use exactly as
they are shown in this table are those marxed with an asterisk (*).

BE CAREFUL!: The system does not prevent you from using
these * layers for other purposes. But some system functions will not
operate properly if you do.
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WHEN TO USE THE LAYER COMMANDS

The Command Description Section of the manual tells you how to use
these cammands. The table below tells you when to use them.

COMMAND WHEN TO USE IT

|SET ACTIVE LAYFR|| Use this, before adding elements, to specify the
layer on which they are to be placed.

|RLANK LAYER| Use this to make a layer or layers of your drawing

. invisible on the graphics screen. For example, pin
numbers are on layer 53; if you don’t care about
seeing them while you are designing, blank layer 53.

Use it also to eliminate unwanted layers when
outputting a matrix plot of your drawing.

BE CAREFUL:! Make sure you do not blank the active
layer, or activate a blank layer. You cannot place
elements on a blank layer.

|PISPLAY LAVER| Use this to make a blank layer visible again.
ASSIGN RED| Use these commands to assign colors to layers. You
ASSIGN PLUF | are free to assign any color to any layer in order
ASEIGN CREEN | to improve the visibility of your drawing.
ASSIGN VIOLET
ASSIGN YELLOW The default layer color is green, so unless you assign

red or blue to a layer, the elements on it will be
drawn in green.

You may use these commands to change a layer color
even after you have placed elements on that layer.
When you do, both existing elements and future
elements will be displayed in the new drawing color.

NOTE: When assigning new colors to displayed layers on Telesis 2.1
systems use the |ZOOM RATIO| command at 1l:1 before continuing.
Otherwise, a double image of updated elements will occur if
|ZOOM RATIO| is not used.
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3.2  SETTING GRID PARAMETERS

THE GRID

The grid is a matrix of points that the system superimposes on your
drawing to serve 2 purposes:

1. Visual aid — The grid assists you in judging distances
and angles in the same way that graph paper
assists you in manual drawing.

2. Construction tool — When you pick @s fram the tablet,
the element you are drawing snaps to the grid,
that is, the system places your @ on the
nearest grid point. The snap grid capability
allows you to draw straight lines and precise
angles quite easily with the light pen and
tablet.

The system’s default grid size is x:100, y:100. This setting places
a grid point at every 100th mil in both x and y axes.

WHEN TO USE THE GRID COMMANDS

The Cammand Description Section of the manual tells you how to use
the grid cammands. The table below tells you when to use them.

COMMAND WHEN TO USE IT

| SET GRID SIZE| Use this cammand to set the grid size. The system
will prampt you for x and y values.

You may set x and y to different values:

- Grid setting x:100, y:100 RN

- Grid setting x:100, y:200
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| BLANK GRID|

[DISPLAY GRID]

Recammerded grid sizes for symbols, schematics and
boards are discussed in the manual sections covering
each drawing type.

Use this command to turn off the grid display. You
may want to do this to get an uncluttered view of your
drawing, or to output a matrix plot of your drawing.

When you blank the visible grid, it continues to act
as a snap grid.

NOTE: If you have zoomed into a small area of your
drawing and are working with a small grid size, be
sure to blank the grid before zooming out to -view the
whole drawing. Otherwise, the grid display will be
so dense that it will obscure your view.

Use this to make a blanked grid visible again.
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3.3 SETTING THE TRAP PARAMETER

The trap, like the grid, is a construction tool.

There are several commands that require you to point to an element
using the light pen and tablet ( i.e., DELETE ELEMENT ). The system
does not require your pick to be exactly on the element. Instead,
the system searches for your element in an area around your pick.
This area is called the trap. The following figure illustrates the
trap.

et ol
© o o
50 50| © |00
[:lo} BO (oX:}
70 70 (o]
— . TRAP AREA
7
128 7xx O 1EIZH ©14
20 20/244 033 OPERATOR PICK ON
o o lon GRAPHICS SCREEN
e 0 [ouw SHOWN AS X
0| 70 o8

The trap is a square ( invisible to you ) with your pick at the center.
The default trap size is 150 mils by 150 mils.

The system uses the trap every time you input a command that requires
the system to find an element in your drawing. The following is a
partial list of some of the commands that use the trap :

DELETE ELEMENT

COPY ELEMENT

MOVE ELEMENT

ADD CONNECTION

ATTACH SIGNAL NAME

( and any command that requires a pick on the graphics
sCcreen )

WHEN TO USE THE TRAP PARAMETER COMMAND

The Command Description section of this manual details the procedures
to use the SET TRAP SIZE command. The table below tells you when to
use it.

COMMAND WHEN TO USE IT

SET TRAP SIZE We recommend that you begin by setting the trap
size at one and one half of your current grid
size. Reset the trap size every time you reset
the grid size.
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After you become accustomed to the system, you may
wish to deviate from this recommendation.

BE CAREFUL!: When you are working with connect lines

with width, use of the trap can be tricky. We
recommend these trap settings:

1. If your line width is less than your grid size,
set the trap size to be equal to the grid size.

EXAMPILE: LINE WIDTH = 12 mils
GRID SIZE = 25 by 25 mils
TRAP SIZE = 25 mils

2. If your line width is greater than your grid
size, set the trap size to be equal to the line
width + 2.

EXAMPLE: LINE WIDTH = 17 mils
GRID SIZE = 15 by 15 mils
TRAP SIZE = 19 mils
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3.4 TPF LINE LOCK PARAMETER

LINE LOCKING

Line locking is another construction tool. It requires the system
to draw lines that are vertical, horizontal, or at a 45° angle, even
when your\ P, is not in vertical, horizontal, or 45° angle alignment with
your last P. For example:

WITH LINE LOCK OFF:

ACTION RESULT

®

2

®

WITH LINE LOCK 90/ON:

ACTION RESULT

®

2

® —

WHEN TO USE THE LINE LOCK PARAMETER COMMANCS

The Command Description Section of the manual tells you how to use
these cammands. The table below tells you when to use them. These commands
affect all subsequent input until you reset the parameter.

COMMAND _ WHEN TO USE IT

|TINE TOCK 90/ON|| Use this when you want the system to draw only horizon-
tal and vertical liiw., for example--when you are using
the |ADD CONNECTICN| command.

| LINE LOCK 45/ON|| Use this when you want the system to draw only horizon-
tal, vertical and 45° angle lines.

| LINE LOCK OFF| Use this to turn the line lock parameter off.
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3.5. LINE & POINT SIZE PARAMETERS

These commands allow you to specify the width of lines and the size
of connect points to be used in your drawing.

The line width parameter affects the lines of circles and arcs as
well as plain lines and connect lines.

The default line width is 0.

The default connect point size is 50 mils.

WHEN TO USE THE LINE & POINT SIZE PARAMETER COMMANDS

The Command Description Section of the manual tells you how to use
these commands. . The table below tells you when to use them.

These commands affect all subsequent input until you reset the
parameter.

COMMAND WHEN TO USE IT

|SET LINE WIDTH| | SYMBOL DRAWINGS -- Use 0 line width.

BOARD DRAWINGS -— Set and change the line width as
needed for connect lines with width.

SCEEMATIC DRAWINGS -- Usually vou will use 0 line width
for connect lines, but you may use lines with width if
you wish to.

ISET CNCT PT SIZE| The default connect point size (50 mils) is large and
clearly visible in most drawings.

Use this command to make them smaller (or larger) if
you prefer. (The system will recognize a connect
point even if you set its size to 0.)

12/82 BASIC-37




4. ELEMENTS OF TELESIS DRAWINGS

DEFINITION OF AN ELEMENT

You create a drawing by adding and editing graphic elements.

An element is a piece of graphics that the system treats as a
sinagle unit. For example, even though a line may have many segments,
the [DELETE ELEMENT| command deletes all segments of the line. And
even though a symbol may have arcs, lines, and connect points in it,
the |ROTATE SYMBOL| cammand rotates the whole symbol, not just the
line or arc you hit with your (B .

TYPES OF ELEMENTS

These are the types of elements you may add and edit:

LINES

ARCS

CIRCLES

CONNECT POINTS
SYMBOLS

CONNECT LINES

TEXT LABELS & NOTES

Each type of element is described below.

(Section 5. discusses the ADD and EDIT canmands for LINES,
ARCS, CIRCLES, CONNECT POINTS, SYMBOLS, and CONNECT LINES.)

(Section 6. discusses the use of TEXT LARELS and NOTES.)
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4.1 LINES

A line is a set of line segments linked together. We call each
"corner” point, including the endpoints of the line, a "VERTEX." A line in
the Telesis system may have up to 125 vertices.

A LINE:
- 1Is at the layer that was the active layer when the line was added
to the drawing.

- Has a width that was the set width when the line was added to the
drawing.

- Has an origin, which is the first vertex picked when the line was
originally added to the drawing. Note that the origin of the
line will change relative to the other vertices if you move the
first vertex.

- Cannot be used to make a logical connection.

NOTE ON LINE WIDTH: If a line or connect line has non-zero width, it is
displayed as a boundary around the center of each line segment at the set
line width. At the two endpoints of the line, you will find that the
boundary has been extended by one-half the line width. This is to show more
accurately what the line will actually look like when it is photoplotted.

EXAMPLE - LINE WIDTH SET TO 0 (ZERO) MILS:

second vertex

last vertex

first vertex
(origin)

EXAMPLE - LINE WIDTH SET TO 50 MILS:

first vertex

50 mils @ - — - — — - 1 L dashed line indicates center of line

¥

25 mils

last vertex

|
S
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4.2 ARCS AND CIRCLES

ARCS and CIRCLES

- Are at the layer that was the active layer when the arc or circle
was added to the drawing.

- Have a width that was the set line width when the arc or circle
line was added to the drawing. :

- Has an origin, which is the first center about which the arc or
circle is drawn.

EXAMPLE - ARC WITH LINE WIDTH SET TO 50 MILS:

dashed line indicates center of arc line

®
origin

EXAMPLE - CIRCLE WITH LINE WIDTH SET TO O (ZERO) MILS:
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4.3 CONNECT POINTS

A connect point is a point defined on a drawing where a connect line
can be attached. You normally add connect points only into a drawing that
will be used to create a symbol. These connect points then represent the
pins of the corresponding physical device. You can also create symbols with
connect points that will be used simply to terminate a connect line to an
on-page or off-page net.

The abbreviation for connect point is CPOINT.

Every connect line must connect on both ends to a connect point before
the Telesis EXTRACT NET, NET COMPARE, and DESIGN RULES CHECK operations can
work correctly. Therefore, whenever you command the system to start or end
a connect line on another connect line, the system automatically breaks the
existing connect line into two, adds a connect point to the drawing, and
joins all three connect line ends to the new connect point. (See example.)

CONNECT POINT SIZE

Since the Telesis system cannot actually display a dimensionless point,
it displays a vertical daimond at each point where a connect point has been
added to a drawing. You can control the size of the connect point diamond by
using the SET CONNECT POINT SIZE command. You state the size in mils, and
this is the distance fram the bottom to the top of the diamond. NOTE that this
diamond is only visible on the graphic display and dot-matrix plots. It is not
actually part of the data base, and does not pen plot nor photoplot.

NOMENCLATURE

In this manual, we usually refer to the connect points on a symbol
as PINS. To be more exact, a pin is a connect point with a pin number label
attached to it. We use pin numbers to declare an exact correspondence between
a connect point in a schematic diagram and the connect point on a physical.
package symbol on the PC board drawing.

EXAMPLE - CONNECT POINTS ON A LOGIC SYMBOL:

connect points

diamonds show e

12/82 BASIC-41



4.4 SYMBOLS

Symbols are like pre-set appliques that you "paste-up" onto a
schematic or printed circuit drawing on the Telesis system. Each symbol
must have been defined once by creating a drawing on the Telesis system
the same size as the required symbol, and with all the elements in it
required to be in the symbol. And the |CREATE SYMBOL| command must have
been used to change the drawing file to a symbol file.

Symbols allow you to draw an unlimited number of instances of the
same logic function or physical package on your drawing, each instance
taking only a few seconds to add. Each symbol is recognized by the Telesis
system as representing a certain device, and having a certain name (ref
des), once you have annotated those labels on the symbol.

SYMBOLS :

- Are created fram a drawing by the |CREATE SYMBOL| command.
The created symbol is the same size as the drawing it was
created fram, and has all the same elements as the original
drawing.

- Are not on any one layer. However, each line, arc, connect
point, and label making up a symbol is at the layer it was
put on in the original symbol drawing. '

- Have a scale which is one-to-one with the original drawing,
when they are first added to the drawing. You can later
change the scale to make the symbol larger or smaller in
the drawing.

- Have a rotation, which is zero degrees when they are first
added to a drawing. You can later rotate the symbol around
its origin in the drawing in increments of 90 degrees.

- Contains other elements: 1lines, arcs, circles, connect
points, and/or text labels. Even after a symbol is placed
in a drawing, these elements can be individually edited
with EDIT commands such as |DELETE ELEMENT|, |MOVE ELEMENT|.

EXAMPLE

dashed lines show total
symbol area (not visible
on graphics screen

|
|
l
|
1
I
originffl)f
|
!
—
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4.5 CONNECT LINES

A connect line is a set of line segments linked together, normally
with both ends of the line connected to connect points. As with a line
each corner of a connect line is called a vertex. A connect line may

have un to 125 vertices.

The abbreviation for connect line is CLINE.

A CONNECT LINE:

- 1Is at a layer that was the active layer when the line was
added to the drawing.

- Has a width that was the set width when the line was added to
the drawing.

- Has an origin, which is the present position of the first
position of the first vertex picked when the line was first
created. . '

NOTE ON LINE WIDTH: If a line or connect line has non-zero width, it

is displayed as a boundary around the center of each line segment at

the set line width. At the two endpoints of the line, you will find
that the boundary has been extended by one-half the line width. This is
to show more accurately what the line will actually look like when it

is photoplotted. '

UNCONNECTED CONNECT LINES

The Telesis system allows you to make partial connections amongst
symbols, and leave some connections to be completed at a later time in the
creation of a drawing. This means you may end a connect line in a blank
area of your drawing, without connecting the line to another connect line
or connect point. These connect lines are considered incomplete (or
floating end) and the |EXTRACT NET| and |NET COMPARE| commands will issue
error messages to their log text files unless all such connections have
been extended to a connect point as part of the completion of the drawing.
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RELATION TO CONNECT POINTS

When you are connecting a connect line to a connect point or another
connect line, place the end point of the line directly on the point to
which you want to connect. Do not cross the point with a segment or
intermediate vertex of the connect line.

EXAMPLE

first vertex placed on connect point

S—
O—

last vertex placed on connect point
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4.6 TEXT LABELS AND NOTES

TEXT POINTS

When you place any text label or note in a drawing, the system places
a text point at the lower left corner of the text. This is the reference
point for the text. All text parameters are associated with this point, so
that whenever you replace the text, the new text will have the same parameters
as the o0ld text.

The abbreviation for text point is TPOINT.

TEXT PARAMETERS

Each text point has a set of text parameter values associated with it.
These parameters are:

- Height, width, and spacing of the characters on the
text point.

- Slant of each character in degress.
- Angle of the line of characters in degrees.
- Justification of the text about the text point origin

(left, center, or right justified).

TEXT POINT SIZE

Since the Telesis system cannot actually display a dimensionless
point, it displays a triangle at each point where a text point has been
added to a drawing. You can control the size of the displayed text point
by using the SET TEXT POINT SIZE command. You state the size in mils, and
this is the distance fram the bottom to the top of the triangle. NOTE
that this triangle is only visible on the graphic display and dot-matrix
plots. It is not actually part of the data base, and does not pen plot
nor photoplot. (The text itself does plot, of course.)
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EXAMPLES

1 charagter slant

/
/

character height

T

—
e wmme come e s e - m—

—— H

character " character
width space
RIGHT JUSTIFIED: ARBC
CENTER JUSTIFIED: ABC
LEFT JUSTIFIED: ABC,
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5. ADDING AND EDITING ELEMENTS

Once you have set the parameters for your draWing, YOU are ready to
begin placing graphics in it using the ADD and EDIT commands.

ADD/EDIT COMMANDS

Any element you add to a drawing can be edited as needed. Below are
the ADD commands and the corresponding commands used to edit the element

added.

ADD COMMANDS CORRESPONDING EDIT COMMANDS

|ADD LINE| DELETE ELEMENT|, |DELETE SEGQMENT|, |DELETE VERTEX |
MOVE ELEMENT|, |MOVE SEGMENT|, |MOVE VERTEX|
COPY ELEMENT|, |INSERT VERTEX|, [CHANGE LAYER|,
CHANGE LAYER AND WIDTH|, |CHANGE WIDTH]

|ADD ARC| |DELETE ELEMENT |, |MOVE ELEMENT|, |COPY ELEMENT |

|ADD CIRCLE] |DELETE ELEMENT|, |MOVE ELEMENT|, |COPY ELEMENT |

|ADD CONNECT PNT |

|ADD CONNECTION |

|DELETE ELEMENT |, |MOVE ELEMENT|, |COPY ELEMENT |

|DELETE ELEMENT|, |DELETE SEGMENT|, |DELETE VERTEX |
MOVE ELEMENT|, |MOVE SEGMENT|, [MOVE VERTEX|

COPY ELEMENT|, |CHANGE SEGMENT LAYER],

INSERT VERTEX |, [CHANGE LAYER AND WIDTH|,

CHANGE WIDTH|, |MOVE SECTION|, |CHANGE LAYER|

ADD SYMBOL

NAME

DELETE SYMBOL|, |MOVE SYMBOL|,

ADD SYMBOL

SCALE SYMBOL|, |ROTATE SYMBOL|

Each of these commands is discussed in Sections 5.2 and 5.3 below.
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5.1 USING THE TARLET AND THE KEYPAD

Lk

You draw an element on the graphics screen by picking one of the ADD
commands and then placing the element in your drawing using either the
tablet or the keypad.

With the tablet you specify a location by pointing to it. With the
keypad you specify a location by inputting coordinate values.

With edit commands, you also have the choice of making a tablet pick
or using the keypad.

EXAMPLE OF TABLET METHOD

( - W )
l
SYSTFM DISPLAY Fk
ADDL I NE] | 10 ]
I L]l
JC 10|
1 J I
A 4

YOUR INPUT ADD LINE]|
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( )
FUNCTION SCREEN RESPONSE
. displays tablet P
. echoes your command
1 1 1 | SN A
ADD LINE
YOUR INPUT @e.E
1

GRAPHICS SCREEN RESPONSE

. displays small crosshairs
at picked locations

. draws line segments in red
highlight color

FUNCTION SCREEN RESPONSE

. echoes your data input

I L 1 I 7 ENTER

X0Y0X3000Y3000X7000Y3000
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YOUR INPUT | ENTER|

GRAPHICS SCREEN RESPONSE

. line is displayed in the
color of the active layer

FUNCTION SCREEN RESPONSE

displays command menu

)
J
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EXAMPLE OF KEYPAD METHOD

SYSTEM DISPLAY

o

1 B R - 1 1l

oocng [ | ][ |

1 JC _JC ]

JL_JL__JL

JL L]

4 1]

YOUR INPUT | ADD_LINE|

FUNCTION SCREEN RESPONSE

. displays tablet
. echoes your command
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YOUR INPUT | KEYPAD |

-

FUNCTION SCREEN RESPONSE %

. displays keypad

Ter Ton Jao o o Jom T

KEYPAD

oot @eo | foriiase (g

’
)
' :

]

——
-—omre . l . .

2 - reu f... -

o im |

ey | e | g | ey | e

- Il
YOUR INPUT X|0|¥|o|,|X|3]0/|0|0|¥|3[C|0]0],]
X]7/0/0]0]¥|3]0]0|0| TENTER]

(use a comma as punctuation between
pairs of coordinate values.)

GRAPHICS SCREEN RESPONSE

. displays your line (in /
red before vour |ENTER

in color of active layer 'gk
after your |ENTER|
FUNCTION SCREEN RESPONOi T T T T T 1
X0Y0X3000Y3000X7000Y3000
displays cammand menu oDL INE] | IF3 —i
echoes your data input 1] 1
_JC_JC I
JL__JL__ I
AL 0

7
\

12/82 BASIC-52



If you find it more convenient, you may pick |INCREMENT X|
or |INCREMENT Y| fram the keypad instead of |X| or [Y[:

YOUR INPUT

X|0|Y|0|,| |INCREMENT X| _ _ _ _
3/0/0]0| _| INCREMENT Y_l ;Iglg‘gm
INCREMENT X[ [4[0[0[0| |ENTER

When picking the coordinate values of points, you do not need to
repeat an x or y value if it has not changed fram the last point.
For example:

| |ENTER]

is the same as:

KEYPAD & TABLET: DIFFERENCES

TABLET KEYPAD

The system places your (15
on the nearest grid point.

This is true except when the
camand you are using tells
the system to find an element
in the trap. For example, if
you pick |ADD ConnectIon| (P,
your @ will be placed on the
nearest connect point within
the trap, whether the connect
point is on a grid point or
not.

The system uses the coordinate
point you input, whether it is on
a grid point or not.

This is true except when the
command you are using tells the
system to find an element in the
trap. For example, if you pick _
ADD CONNECTION| |KEYPAD|X|3|4|5|0

will be placed on the nearest
connect point to this coordinate
point.

You need not be aware of
precise coordinate values as
you work.

You must know the coordinate
values of the area of your draw-
ing in which you are working.
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5.2 THE ADD COMMANDS

The Command Description Section of the manual tells you how to use
these commands. The table below tells you when to use them.

BE CAREFUL!: Before you use the ADD cammands, be sure that you have
set the active layer to the proper layer number (refer to the layer
table in Table GRAPHICS-I).

NOTE: Do not add arcs, circles, or symbols so that they came in contact
with the outer extents of your drawing. Doing so will cause them
to be distorted. ’

COMMAND WHEN TO USE IT

|ADD LINE| Add lines when drawing symbols and border formats,
and when drawing straight lines, that are not connect
lines, on your schematic and board drawings.

| ADD ARC| Add arcs when drawing symbols and border formats,
and when drawing arcs, that are not connect arcs,
on your schematic and board drawings.

|ADD CIRCLE| Add circles when drawing symbols and border formats.
|ADD CONNECT PT| Add connect points when drawing symbols.

On board and schematic drawings, you do not add
connect points because:
1) they are added with the symbol when you add a

symbol,

2) the system adds them automatically when you
make a T point by ending or starting one connect
line on a segment of another line.

3) the system adds them automatically when you
join the end points of two connect lines having
different widths.

Connect points should be placed on layer 0, so
they can be connected to elements on any layer.
If you place a connect point on any layer other
than 0, you can only connect elements on that
layer to it.

| ADD_CONNECTION| | Use this to draw connect lines on schematic and board
drawings.

BE CAREFUL!: On the graphics screen, connect lines
look like ordinary straight lines, but the system
recognizes the difference. Do not use connect lines
for other purposes, for example--in making your
drawing format.
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COMMAND

WHEN TO USE IT

| ADD SYMEOL [NAME]

|ADD SYMEBOL [MENU]

You may place a symbol in your schematic or board
drawing in two ways:
1) Pick |ADD SYMBOL[NAME]|, then use the keyboard
to input the symbol name. For example,

- Pick |ADD SYMBOL [NAME] |
- Function screen dJsplay

2) Pick |ADD SYMBOL [MENU]{, then use the symbol
menus to input the symbol name. For example,

- Pick |2DD SYMBOL [MENU] |

- Function screen display
® SYMBOL MENU

- Pick |DICDE|

The symbol is the same regardless of the method you
choose.

SYMBOL FILES

#hen you input the symbol name, the system looks for
a symbol file by that name in two places:

i) the current project file

2) the project file named SYSTEM-LIBRARY
If the symbol file is not in one of these two places,
the system will put an error message on the function

SCreen.

(Refer to the Symbol Libraries Section of this manual
for further information on symbol files.)

LOCATION AND SIZE CF SYMBOLS

The system places the symbol's reference point on your
P The reference point is the point that was at 0/0
when the symbol was first drawn. On Telesis~prepared
symbols, this is always the lowest left connect point
of the symbol.

When placed in your schematic or board drawing, the
symbol is the same size in mils that it was in the
original symbol drawing.
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5.3. THE EDIT COMMANDS

The Command Description Section of the manual tells you how to use

these commands.

The table below tells you when to use them.

| INSERT VERTEX |

| DELETE ELEMENT |

| DELETE SEGMENT |

|DELETE VERTEX |

| DELETE SYMBOL |

|DEL NET SECTION|

|MOVE ELEMENT |

|MOVE SECTION|

|MOVE SEGMENT|

|MOVE VERTEX |

|MOVE SYMBOL |

| SCALE SYMBOL |

| ROTATE SYMBOL|

COMMAND WHEN TO USE IT
| COPY ELEMENT | To copy any element (except a symbol) in a drawing.
| CHANGE LAVER| To reassign elements to new layers of a drawing.
|CHANGE LAYER To change the layer and width of entire lines and
| AND WIDTH connect-lines in a board drawing.
CHANGE SEGMENT To assign connect-line segments to other board

LAYER layers.

| CHANGE WIDTH| To change the width of entire lines and connect-lines

in a drawing.

To insert vertices on lines and connect-lines in
in a drawing. -

To delete any element (except a symbol) from a drawing.
To delete a segment of a line or connect line.

To delete a vertex of a line or connect line.

To delete a symbol from a board or schematic drawing.

To delete a section of a net from a board or
schematic drawing.

To move any element (except a symbol) in a drawing.
To move a connect-line section in a board drawing.
To move a segment of a line or connect line.
To move a vertex of a line or connect line.

To move a symbol in a board or schematic drawing.

5

reduce or enlarge the size of a symbol in a drawing.

To rotate a symbol in a drawing.
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6. ADDING TEXT TO YOUR DRAWING

Symbol, schematic and board drawings all require text labels,
such as reference designators, in addition to graphic elements. The
sections of the manual on symbol, schematic and board drawings define
the labels the system requires. The current section explains the
basics of adding and editing labels.

MULTI-LINE TEXT IN A DRAWING

When using the ADD NOTES command, you may uée the keyboard RETURN
key to create multi-line entries.

EXAMPLE: |ADD NOTES|
INPUT: ALL RESISTORS |RETURN| ARE 1 WATT |RETURN| UNLESS SPECIFIED |ENTER|

RESULT:

AALL RESISTORS
ARE 1 WATT
UNLESS SPECIFIED

YOU MAY USE THE |SET LINE SPACING| COMMAND TO SPECIFY THE DISTANCE (in mils)
BETWEEN LINES OF TEXT.

CAUTION: If you use the multi-line text capability with commands such
as |ADD REF DES|, your multi-line entries will apear as one
line during |BACK ANNOTATION|. Therefore, it is advisable
that you create multi-line entries with the |ADD NOTES|
command only!
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6.1 TEXT PARAMETERS

You set text parameters in the same way that you set other graphic
parameters, by using parameter cammands that affect all subsequent input.

The Command Description Section of the manual tells you how to use
these commands. The table below tells you when to use them.

COMMAND

WHEN TO USE IT

| SET CHAR HT|

| SET CHAR WIDTH]|

SET CHAR SPC|

| SET CHAR SLANT|

| SET LINE SPACING|

| SET TXT LINE ANG|

| SET TXT PNT SIZE|

To specify the height in mils of text characters.
To specify the width in mils of text characters.
To specify the distance in mils between text characters.

To specify the slant argle of text characters.
Ordinarily, you input vertical characters. However,
your company drawing format may reguire slanted letters.

To specify the distance in mils between multi-line text
entries when you use the |ADD NOTES| command.

To specify the angle of lines of text. Ordinarily, you
input horizontal lines of text. However, when you
rotate a symbol (a resistor, for example) to a vertical
orientation, this cammand allows you to input a label
with the same orientation.

The text point is your label’s reference point. It is
a A displayed at the lower left of your text. You
may make it smaller or larger depending on how visible
you want it to be on the graphics screen.
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6.2 ADDING AND ATTACHING TEXT

These are the commands used for placing text in your drawing.*

ADD DEVICE TYPE| ATTCH DVICE TYPE|

ADD REF DESIG| ATTCH REF DESIG]|

ADD VALUE ATTCH VALUE|

ADD NOTES ATTCH PIN NUMEER|
ATTCH PIN NAME[
ATTCH SIGNL NAME|

THE DIFFERENCE BETWEEN ADDING TEXT AND ATTACHING TEXT

e The ADD commands have this input sequence:

|ADD REF DESIG| - keyboard input - |E<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>