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Constrains wire placement to 0, 45, 90, 135, 180, 225, 270 or 315 degree
orientation. Two modes, one keeps any straight segment being placed with
the cursor, the other mode keeps the 45 degree line with the cursor.

Edit-Change
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Tab

Tab
Tab

Sch.dft
Options-Preference Default
Primitives  Permanent

Tab

Windows

Windows
2

Windows
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=D :
FEbing -

TS

EHE®D -t Leet
A7+ —NAKES®  HIZL EHE(T 4 —NAKE
Delete

. A FJL-\ I’\

]
{7+ —NARE FUO (74— DATRE)
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INSERT

Preference Object's Electrical
Hot Spot OFF

Delete

Delete
(Edit-Copy, Cut, Paste, Clear)

7



(Edit-Copy, Cut, Paste, Clear)
Edit-Move

Edit-De Select All(

Edit-Undo/Redo

78

SHIFT

X-A)

SHIFT



Edit-De-Select All

Edit-Undo

Edit-Select-Inside Area

Edit-Select,De Select,Toggle Selection

Selection
Option

Edit-Select

79

SHIFT+

De-select



Edit-De-Select

Edit-Toggle Selection
SHIFT+
De-Select
Select De-Select

Inside Area

1 Edit-Select-Inside Area
Select First Corner(

2.
Select Second Corner(2
3.
4. 2
Outside Area
Inside Area

All

Net

1 Edit-Select-Net
2. 1
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Reports-
Selected Pins

Connection

1. Edit-Select-Connection

Edit-Toggle Selection

1 Edit-Toggle Selection

Select Object to Toggle Selection state(
)

2.
Select Object to Toggle Selection state
3.

Windows
Edit-Clear CTRL+DEL

Edit-Cut

Edit-Paste

SHIFT+
2. Edit-Cut
Choose Clipboard Reference L ocation( )
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- Cut(Copy)

3
Options-Preferences Graphical Editing Options
Clipboard Reference
Edit-Cut,Copy
Edit-Copy
Edit-Paste
- Cut,Copy
Edit-Cut,Copy
1 Edit-Select
SHIFT+
2. Edit-Copy
Option-Preferences Graphical Editing Clipboard
Reference

Edit-Paste

3. (Clipboard Reference  ON )
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Edit-Paste

1 Edit-Paste

Select Location to Past Selection(

)

Paste

Edit-Clear

Shift+

2. Edit-Clear

Delete

Edit-Delete

Tools-Annotate

On/Off

Edit-Undo

Select-Clear Delete

Delete
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Edit-Redo

INSERT

Moving Objects

84

Edit-Undo(ALT + BACKSPACE)

1

Edit-Move

Undo

INSERT



Edit-Move

Move To front( )
To front (
Bring to front
Send to back
Bring to front of ..
Front(
Send to back of ..
Back(

CTRL
CTRL

Edit-Move -Drag Selection

85

Move 5

Choose Object To Move
)

()
Choose Object To Bring To front(

)

()
Choose Object To Send To Back(

)

Choose Object To Bring To
)

Choose Object To Send To
)



1. Edit-Replace Text
Text Find And Replace

CTRL+

Find Text [ x|
— Text to find: ’Q—KI
[aDDR21
Cancel |
— Scope: Help |
Sheet Scope | Current Document j
Selection | Al Objects =
— Options:
[" Case sensitive
[~ Restrict To Net Identifiers
Text Find  Text Find And Replace
* x=Y
2. Text ToFind
*
3. New Text
4. Scope
Sheet Scope Current Document Only
All Open Documents
Selection
5. Option

Case sensitive
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New Text

Prompt On Replace

Restrict To net identifiers

( )
6. OK
Undo
S S
{ = }
Undo
{!Text=text}
Text text

Edit-Cut(Copy)
Edit - Paste Array

Text Increment

Setup Paste Array

Placement VYariables Spacing |

ltem Count Is— Horizontal [o cancel |
Text Increment |1 Vertical |-1I] Help |
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Edit-
Cut Edit-Copy

3. (Cut,Copy )

4, Edit-Paste Array
Setup Paste Arrey

Placement Variables

Placement variables

Item Count

Text Increment 1

U1, U2, U3
Tools-Annotate

Spacing

Spacing  Horizontal

0.1 Vertical
0.1
To complete the array placement:
5. OK
Select Starting Point For Array(
)

6.

- Cut Copy Option-
Preferences Graphical Editing Clipboard
Reference

2
Edit-Align-Align
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Edit-Align

Align Left Ctri+L
Alien Right Gtrl+R
Genter Horizontal Gtri+H

Distribute Horizontally Gtrl+Shift+H

Alien Top Gtri+T
Alien Bottom Gtrl+B
Genter Yertical Gtri+y

Distribute YWertically Gtri+Shift+v

—Horizontal Alignment ——  ~VYertical Alighment _“

* No change " Ho change

" Left & Top ﬂl

" Center " Center Help |

" Right ” Bottom

" Distibute equally " Distribute equally

[ Move primitives to grid

Edit-Align Edit-Align--Align
Left, Align-Right
Edit-Align-Align
1
2. Edit-Align-Align Align Objects
Horizontal Aligment
No Change L eft,Center,Right
Distribute equally
Vertical Alignment
Horizontal Aligment
Move primitivesto grid
3. OK
Align
1
Align
Edit-DeSelect-All ( X, @)
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2. Edit-Align (Align Left, Align Right, etc)

Edit-Undo

90



AITTa497
JOv=2HIE
##Ho—
mhEEANT
uEd

2

FFL
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File-Open
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ERC

Filename Name 2
Name Filename

OrCAD

92



( )
( ) (Place-SheetSymbol )

NI —
F—F

Fu b 51{”"‘%@2\

ENEELE WCC
ﬁ—

4 5 ( )
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- OrCAD

2
VCC
VDD  VCC
Netlist)
5
5
5
DOS

OrCAD

Clock 1

Clock1

VDD

(Tools-Create
(Tools-Electrical Rules Check)

5 OrCAD( 1)
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I oo
'|I]|:|

I

A OA%
% I n:_ﬂ']
Bt
m'\._-'n_u
SET G
H*ﬂ'_&
‘4"2 %k:
-1
W=
Al

Met 23
—_— AD b

1
Net Identifier Scope

95

ERC
Only Ports Global



—F1  —F2 ==
[ I I 1
iR o s i
{gga}\}k%?%f?ﬂm
=5o— — )i —
[¥23=-Y-H SFgmanzT.
Met 23 Met 23
Met B Met B
AD > AD
=k Sl o -
2 1
) ( )
2 1
( ) ( )
1
2 ERC
Net Identifier scope Net Labels and Ports Global
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97

Sheet 3
het 82
—A -
Sheet 2 £ ™ — —
2E
Nt 99 LN EGREETIL
LAG] Y—FtXTFU—F
FoTy— FEBE
\ FrRLET,.
—FH
i V
Het 33
2 AS . Met 23
=12 =3
( ) (
)
( )
( )
3
ERC Net Identifier scope Sheet Symbols/ Port
Connections



e R l..2 = =
Met RS — _
— |2 —
Met LS
- AL =
r—
HMELGEETIL. BEU
Rﬂ_?j_'-'f“..fﬂ?:‘:{‘_l"i Met 21
g AL IO 2| AL
BT Td,
=12
( )
Tools-Complex to Simple
Anotate
ERC Net Identifier scope
Sheet Symbols/Port Connections
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g oy
I:II:I=
01 — =
ey
02 — .
—FHER2A7a0—NF
TasR—+FEL
EFEEMBO— FIC
Doo23eET,
01
02
5 Edit Part
Sheet Path
1
Edit Part
Sheet Path
- ERC Net Identifier scope

Sheet Symbols / Port Connections

99

Descend Into Sheet Parts

View-Project



Manager(

o

Tools-Up/Down Hierarchy

or Sheet Entry(

3
gp ML T
I\J.J
f
- T T

f

|

)

—Project

magker. pr|

zub.zch

comp.sch

comp.sch
camp.zch
comp.zch

Choose Port,Sheet Symbol,Sheet Part
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1
2.Tools-Create Sheet From Symbol

Tools-Create Sheet From Symbol
Choose Sheet Symbol ( )

Tools-Create Symbol From Sheet

2.Tools - Create Symbol From Sheet

3.Choose Document to Place

OK
4.Reverse Input/Output Directions Yes
110 110
output Reverse
Inout/Output Direction yes
/O input
no
1/0 output
/
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Rebuild Project
Rebuild
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(ERC)

Tools-ERC Setup Electrical Rule Check
ERC

- The Electrical Rule Check processis carried out by the Netlist Server Install
the Netlist server before selecting the Tools-ERC menu item.

Setup Electrical Rule Gheck
— Opti | — Connected Pin/Sheet Entny/Port Rule Matrix
¥ Multiple Het Names On Het Legend oo c .
=5 ancel |
[V Unconnected Net Labels No Report [0 o oX% —
S288
¥ Unconnected Power Objects Eror [ f§ -c%’ g gég § g _ Help |
iaming o I = e
[ Duplicate Sheet Numbers L o e ;ﬂ o228 gaad g
=3 L = 3
[V Duplicate Component Designators Set Defaults |E 52 % % Ig 5 -_% -_% % % E E ; ; g
[V Bus Label Format Errors 3333333555852 3332 8
: : Input Fin T T I T T T T T
[V Floating Input Pins 13 Fin
. Output Pin || T
[~ Suppress Warnings - ol B = I
Passive Pin
— Opti HiZ Pin [
Open Emitter Pin : |
[V Create Report File Fouer Fin || —
[V Add Error Markers D'mnsi :ﬁ H -
[~ Descend Into Sheet Parts Bidirectional Port | 7] ]
Unspecified Port
" Current Sheet Only I G By
Output Sheet Entry [ | —
. = Bidirectional Sheet Entry
Net ldentifier Scope Unspecified Sheet Entry | |
Sheet Symbol / Port Connections |~ Hneennected
Setup Electrical Rule Check (ERC)
Place-DirectivesNOERC  No ERC
ERC

ERC

103



Setup Electrical Rules Check
Tools-ERC Setup Electrical Rules Check

Options

Multiple Net Names On Net

Unconnected Net Labels

Unconnected Power Objects

VCC GND PowerObject

Duplicate Sheet Numbers

(Options-Document Option
Organization )

Duplicate Component Designators

(Designator)
Tools-Annotate

Tools-Complex to Simple

Bus Label Format Errors

HAO HA1l HA2
HA(0..2) HA[O..19]
HAO HA19

Floating Input Pins

Suppress Warnings

104



Other Options

Create Report File

Add Error Markers

Edit-Jump-Jump To Error Marker

Descend Into Sheet Parts

5
Net Identifier Scope( )
Net Identifier Scope
(
)
« )
Input Pin Output Pin
«C ) C )

Suppress Warnings
ERC

105



5 ERC

Error Report For : C: ¥CLI ENT¥SCH3¥EXAMPLES¥DEMOL. ERC 30- May- 1995 15:18:05
1 Error Duplicate Designators POMER SCH C3 At (320,471) And CPU. SCH C3 At (374, 109)
2Error MiltipleNet Identifiers: CPU SCHRESET At (270, 220) And CPU. SCHRST At (330, 220)
3Warning Unconnected | nput Pi n On Net NO0121 C: ¥CL| ENT¥EXAMPLES¥CPU. SCH( U5- 6 310, 620)
4Error Floating!lnput Pins OnNet NOO121Pi n C: ¥CLI ENT¥EXAMPLES¥CPU. SCH( U5- 6 @10, 620)
5 Warning Unconnected Net Label On Net CLOCK CPU. SCH CLOCK
End Report

Browse Error Markers
Jump

Text Chenge Text Field For Error Marker

- component pins placed the wrong way around on
the component, pins with an inappropriate Electrical Type

106



condition. While this
condition is reported at the input pin, the break could be anywhere between
the driving output pin and the floating input pin. If there is nothing wrong at
the input pin, trace the net back to the output pin, checking along the way
for the” break” .

If al the nets of abus are reporting an error, look for the problem at the bus
level, perhaps a typing mistake in a bus port or a missing net label, perhaps
a bus line finishing under a port (which may not be visible). Click on a bus
to focusit to seeif it ends under a port.



EDA/

Tools-Create Netlist

CAD

EDA

Metlist Creation

ot Farmat

|Protel =

Met Identifier Scope

| Sheet Symbol j Port Connections =
Action after netlist generation

|No Action =
[ Current Sheet Onhy

v append Sheet Hdumbers To Local Nets
[" Descend Into Sheet Parts
[ Include Un-Hamed Single Pin Hets

oK | Help

Cancel | Options=>=

30
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(Edit-Move-Drag

ASCII

ASCII
1
2)

Protel

3)

Tools-Create Netlist

109

Netlist Creation

OK



Netlist formats

Algorex Orcad - PLDnet
AppliconBRAVO Orcad - PCB I
AppliconLEAP PADS Ascii
Cadnetix PCAD

Calay PCAD NLT
Calay90 Protel

Case Protel 2

CBDS Protel - Hierarchical
ComputerVision Protel Wirelist
EDIF 2.0 Racal Redac

EDIF 2.0 Hierarchical Scicards
EEDesigner Spice

EEsof Libra Spice Hierarchical
EEsof Touchstone Star Semiconductor
FutrureNet Tango

Hilo * Telesis

Integraph Vectron

Mentor BoardStation 6 Xilinx XNF
Multiwire

* OrCAD asks user to manually insert interface definition. Protel handles this automatically (i.e.:
A,B,CLOCK,OUT).

Net Identifier Scope

Net Identifier Scope 3

( )
( )

Net Labels and Ports Global( )
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(DOS)
2
_Model_2
Only Ports Global( )
"Flat"
1

Sheet Symbol / Port Connections(

Protel Schematic 3

OrCAD SDT

_Model_1

OrCAD SDT"Hierarchical"

2
Append Sheet Number to Local Net Names

Option-Document Option

Descend Into Sheet Parts

( 5) ON
Edit Part
Protel
Protel ASCII
2
[
us (Designator)
Dl P6 (FootPrint)
) PCB

111

Sheet Path
ON



74LS38
(bl ank)
(bl ank)
(bl ank)

]

Us- 3

PCB

J2-1 2
Us-5

[ ]

—

Protel 2
Protel2

(PartType)
3

NO0001

()

Protel

PCB
Protel2

PROTEL NETLI ST 2.0 Protel 2

[
DESI GNATOR

Cc8
FOOTPRI NT
RADO. 2

PARTTYPE

0. 1uf

DESCRI PTI ON

*

Part Field 1

* 255
Part Field 2

*

(etc.)... (

Each field is first

112

i dent
(Desi gnat or)

(Foot Print)
) PCB

(Part Type);

16 )

ified;

(1-16)



Part Field 16

*
LI BRARYFI ELD1 255

(1-8)
LI BRARYFI ELD2

(etc.)... (
LI BRARYFI ELD8

]

(
H-E (
N00001

DECA1- 1C DEC36- 1C PASSI VE

Ul6-1 74HCO0- _A | NPUT
Ul6-2 74HCO0- _A | NPUT

)

{
{ PCB

TRACK Each field is naned, as above;
10 (1=0.001

VI A
50 ( )
NET TOPOLOGY

SHORTEST

ROUTI NG PRI ORI TY

MEDI UM

LAYER

UNDEFI NED

} PCB

Protel

(Designator) (FootPrint) 12
Part Type 32

Protel Protel2

113

20



Protel

Protel
(FootPrint  :DIP6)
(Designator) Protel
Tango Protel
- (FootPrint)
PCB
Advanced PCB O]

114



TrueType

TrueType Windows
Windows
Option-Document Option Chenge
System Font
( )
Windows
Windows
2
- Windows
Windows Microsoft Windows
Font Style

Windows

Font Style
Font Style

Font Change Font Style

- If the text on your print out do not appear the same as the text on the

115



screen, there may be a font substitution taking place. If the font used on the
schematic sheet is not supported by the target printer, Windows will
perform a substitution. To check if a font is being substituted, pop up the
font style dialog box for that text. Press the Select button to select the output
device, then press the Info button. The info field will detail any substitution

taking place.
2
(Designator)
(Part Type)
Font Change
Font Change
True Type
Options-Document Options Sheet Options
Change System Font Font
Style
Font Style
Windows
Font Style
Font Style
Font Change Font Style
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/ Select

Font Style E3

[ '5“"‘]—
Times New Roman Size |10
I Cancel |
Playhill - [ Bold
™ italic Help |
Times New Roman " Underline Select |
™ Strikeout
— Technology — Device
[¥Irue Type [ Raster ¥ Screen
v Wector ¥ Printer

Times New Foman

[5]fjees

. This is a Windows GDI True Type font. This is a screen font.
The font  is the closest matching printer font that will he
used on your printer. (Printer: )

Advanced Schematic”s font management system allows users to access printer-
resident fonts, even if no screen font is available. If you choose a printer-resident font
that lacks a screen representation, the font will be displayed on screen with the closest
matching screen font.

TuleType ( /

TrueType  TrueType
Windows

Vector
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Raster

PostScript TuleType
Windows Windows Adobe Type
Manager
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These types of printers can produce output quickly but do not provide very good
resolution. Resolution refers to the ability of a printer to reproduce an image
accurately, usualy measured in dots per inch (dpi). A few dot matrix printers
produce resolutions up to about 150dpi. Some dot matrix printers have the ability
to print colors, please refer to your printer s documentation for more information.
If you need to produce presentation quality output, dot matrix printers are not
recommended.

Windows

0.3mm

Windows

Windows Windows

Windows

Windows
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(240dpi  400dpi)

Windows

300dpi 600dpi
B ( A3 )

Windows
1000dpi 2400dpi

Edit-Change

122

True Type

( A4 )

True Type



3. Color 224
OK

Color Selector
RGB( ) O 255

256

/ Windows 24
Windows
20

( )
20 Windows

256
Windows 20
Windows
256
VGA 16 Windows

16

Place-Drawing Tools-Graphics
PCX,BMP,GIF, TIFF,EP( )
WMF(Windows
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Windows

1200dpi 2540dpi

Windows
Windows

File-Setup Printer
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Advanced Schematic Printer Setup

— Select Printer
[HP LaserJet 4V/4MV on LPT1: =
— Batch Type Color Mode

|Current Document jl |MDI’IDCI‘ITOI’I‘IE jl

—Press Preview To Update

Cancel
Help

Print

— Margins

Left | 1.000
Top | 1.000

Right | 1.000
Bottom | 1.000

— Scale
100 1y, ¥ Scaleto Fit Page

Preview

Setup...

Metwork...

P

—¥ector Font Options

Inter-character Spacing IB

Character Width Scale I1l]l].l]l]l] LTS

Printer Setup

Windows
Windows
Windows
Microsoft
Windows
(
)
Batch Type
Current Document( ) All Document( ) 2
All Document(
)
DeMorgan IEEE
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Color( ) Monochrome( ) 2

Scde

Preview

0.001% 400%

Fit on Page
: Portrait( )
Preview
Setup

126

HP-

Scale to Fit Page

Landscape( )

Preview



Windows  Printer Setup

Windows
Printer Options
Windows
Windows
Configure
File
/ Print
OK
Cancel
Network
Preview
Preview
Windows
HP-GL
HP-GL
Windows
HP-GL

127



Microsoft

Windows
Configure File
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3mil

RS232-C( )

RS232-C
RS232-C

DTE(

DTE
DTE ( )
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DCE(

DTE /
DCE
Windows
DIP
2400bps
2400bps
2400 bps 50 (a5
Windows

Windows
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HP-GL

Windows
DIP
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Report-Bill of Material ver3.2

Bom Wizard
Bom
Wizard
Bom Wizard 3
Protel (Used) . (PartType)
(Designator) PCB (FootPrint)
ASCII
* BOM
csv (") Microsoft
Excel csv
* CSV
Bom Wizard 3
Protel
An extract of the BOM format isillustrated below:
Used Part Type Designator Foot pri nt Description
¢ ) C ) «C ) ( ) ()

7 0. 1uF C6 C5
1 4.00 Mtz XTAL1
1 4.915 Mz  XTAL2
1 4PI' N J1

2 4k7 R6 R7

The condensed ASCIl format BOM gives a convenient component count, by type, cross
referencing all part designators.

The condensed BOM will be opened automatically when the Reports-Bill of

132



Material process launcher is chosen, using the text editor specified in the Setup
Run Options dialog box (Client Menu-Run-Setup Run Options menu item, the
EDA Client Text Expert editor is the default text editor used if none specified).

Csv
csv
Designator for each part
Part Type field
Part (text) fields 1-16
Description field
Footprint (PCB pattern) field 1 (the default footprint)
Component (library-level text) fields 1-8
Sheet Part (Path) field
csv Run-Setup Setup Run
Options csv
(*.EXE) Microsoft Excel Lotusl-2-3
(DBase,
Apporoach ) CsVv
csv
A | B [ ¢ ] D [ E [ F |
1 [Designator Part Tvpe | Footprint Part Field 1 Part Field 2 Part Field 3
L2 |C1 01uF * * ®
| 3 |c10 0.1uF * * *
4 |c3 0.1uF * * *
L8 [C4 0.1uF * * ®
| 6 |c5 0.1uF * * *
L 7 |ca 0.1uF * * *
L8 [C7 100uF * * *
| 9 |ca 10uF * * *
10 |C9 0.1uF * * *
11 |1 4PIN FLv4 * * *
12 |J2 DB% * * *
13 |J3 DB% * * *
14 |4 40 PIN IDC40 * * *
115 |R1 470R * * *
|16 |R2 470R * * *
117 |R3 470R * * *
|18 |R4 470R * * *
19 |R5 330R * * *
CSV format Bills of Materiel can be written directly into spreadsheets or databases,
which allows users to work directly with schematic data.
Report-Cross Reference ( )
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Part Cross Reference Report For: C. ¥SCH¥RTD. XRF22- Dec- 1993 12: 41: 22

Desi gnat or Conponent Li brary Reference Sheet
() () ( )
ClL 0.1 C. ¥PFWSCH¥PRJ¥RTDADC. SCH
c2 0.1 C. ¥PFWSCH¥PRJ¥RTDADC. SCH
c3 0.1 C. ¥PFWSCH¥PRJ¥RTDADC. SCH
(o7} . 1uF C. ¥PFWSCH¥PRJ¥RTDI NT. SCH
(0 . 1uF C. ¥PFWSCH¥PRJ¥RTDADC. SCH
6 10uF C. ¥PFWSCH¥PRJ¥RTDADC. SCH
(074 10uF C. ¥PFWSCH¥PRJ¥RTDADC. SCH
DECA DEC36 C. ¥PFWSCH¥PRI¥RTD. PRJ
DECB DEC36 C. ¥PFWSCH¥PRI¥RTD. PRJ
10K C. ¥PFWSCH¥PRJ¥RTDADC. SCH
10K C. ¥PFWSCH¥PRJ¥RTDADC. SCH

Reports-Cross Reference

Reports-Project Hierarchy

Project Hierarchy Report For RTD. PR]
C. ¥PFWSCH¥PRI¥RTD. PR]
C. ¥PFWSCH¥PRJ¥RTDADC. SCH
C. ¥PFWSCH¥PRI¥RTDI NT. SCH
C. ¥PFWSCH¥PRI¥RTDI NT. SCH
C. ¥PFWSCH¥PRI¥RTDI NT. SCH
C. ¥PFWSCH¥PRI¥RTDI NT. SCH
C. ¥PFWSCH¥PRI¥RTDI NT. SCH

Reports-Project Hierarchy
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PCB

PCB
2
/
(

PCB
(Designator)

Annotate

7404

Group Parts Together If Match By

135

5

ul

PCB

PCB2.0

PCB

Tools-Annotate

PCB



Part Type

Missing( )

(Designator)
* WAS

* WAS

PCB

WAS

PCB

PCB

Missing

136

ASCII

16

* WAS

Tools-Back Annotate

OK



EB,C

PCB

(Pin Number)

AK

(Pin Name)
(1.2.3)

137

PCB

E,B,C



SchematicLongMenu
SchematicShortMenu
SchematicTools
WiringTools
DrawingTools

SchematicHotK eys

SchLibLongMenu
SchLibShortMenu
SchLibTools
SchLibDrawingTools
SchLiblEEETools

138

Place-Wire



SchLibHotKeys

RCS
RCS
EDA/
EDA/
RCS
(customizing)
3
Customize
Customize

139

EDA/
RCS

(configuring) (editing)

Customize Resources



Resource Editor

Resource
EDA
/
Shortcuts
( )
Servers
EDA Servers
Configure Configure Server
Toolbars
Edit Tool Button
Add
Customize Customize Resources
Servers
Servers Configure
Configure Server Default

140

(sch)

Edit

Edit

EDA



Default
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Organization

Document Options

Graphical Edit

—

Option-Document Options

. ORGANI ZATI ON

. ADDRESS1

. ADDRESS2

. ADDRESS3

. ADDRESS4

. SHEETNUMBER

. SHEETTOTAL

. TITLE

. DOCUMENTNUMBER
. REVI SI ON

DOT

Option-Document Options

Option-Document Options

Option-Preferences

Convert Specia Strings  ON

Organization

Organization
Address

2 Address

3 Address

4 Address

Sheet No.

Sheet Total

Document Title

Document Number

Document Revision
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A wDd R

10.

11.

12.
13.

14.
15.

. DOC_FI LE_NAME
. TIME
. DATE

=]

« )

File-New
Options-Document Option
Standard Styles

Title Block

Tools-Line

Color
Color List

ace-Annotation

OK

Place-Drawing

TAB Line

Color Selector
a4 )

OK Color Selector Line
1 OK

View-Snap Grid
Place-Annotation

TAB

Font Change
Font Style

143
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16.  Text TITLE OK

17.
Option-Document Options Organization
Title
18. Tab Annotation
.DOCUMENTNUMBER
19.

20.  Place-Drawing Tools-Graphic

21.File-Save As
22.Save Document As Document Type
Advanced Schematic template binary(*.dot)
23.Filename
OK
.DOT 1
Options-Preferences Browse
Preferences
Default Template Name
OK
File-New
Option
Option-Update Current Template -
2
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No
Option-Set Template File Name -

Remove Template -
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File-New
View-Fit Document

Place-Port

View-Area)

Wire)
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Attributes

Options>> (
Edit Part Match By Copy
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Attribute Option

Attributes to Match By
Attributes To Match By

Same

Different

Any

Match By
Any

Match By

Copy Attributes
Copy Attribute

Change Scope

Change This Item Only

Change Matching Items In Current Document

Change Matching Items In All Document

Edit-Find Text Edit-Replace Text
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Match By *)

S
Copy Attribute
2
IC1,IC2,IC3... (Designator)
u1,uU2,Us... Designator  Copy Attributes
{IC=U}
Undo
{!Text=text}
Text text

Undo/Redo
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(Edit Part Part Field )
ADVSCH.INI
Option-Preferences Database Links
Option-Prefrences Database Links Link
For Part Field 1-16
Option-Prefrences Database Links Link For Part
Field Link For Part
Field Database Linking Configration for Part Field
Enable External Link

Database File Name Key

Fields
Database Data Field

- Prefrences Database Links Link For Part

Field

On/Off

Key Fields
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Part Field
Database Linking Configration for Part Field

Key Fields 2 Database
Schematic ( )
LibRef
Part Field
Database Data Field

Part Field
Option-Preferences
Database Links Update

Part Field Auto

Update Time in minutes ()

Part Field
Option-
Preferences Database Links Rebuild

Rebuild

151



16

DBMS( ) dBaselll

File-Export to Database  Export to Database

152
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Export to Databasze

[

Database Directory |D:CLIENTSCH3!
Database Format |dBase IV Database j| ﬂl
Help |

Primitives Selected Primitives
Sheet Entry S Add Al > File Man... |
Sheet Part File Hame -
Sheet Symbol Add => Network... |
Sheet Symbol File Har << Remove
Sheet Symbol Hame _—
Stimulus _I << Remove All
—|Task Holder =1 =
Attributes Selected Attributes
Description 6 - Add Al = Description 1
Description 7 _ ipti
Description 8 Add >>
Description 9 | T <<Remave | |Foot Print
Fill Color —— |LibRef
Hidden Fields << Remove All | Part Type
Hidden Pins =1
Export Scope
’VSCDDE | Current Sheet j| ¥ Include Sheet Name [~ Only Selected ltems
Attributes
=
Primitives
Selected
Primitives
R
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Current Sheet  Current Project  All Open Sheet

File-Import from Database  Import Database File
OK
Add New X To Schematic

Update Matching Part In Schematic

i Import

Scope |AII Open Sheets j|

™ Apply onhyto selected objects in sck 1] Help

ok |
Action |Use imported data to update existing objects j| Cancel |

Click checkbox{es) to set key field{s)

Database Fields Schematic Object’s Attributes  Man  Manped Attributes

Description 10 [ DESCRIP1 »» Decciiption 1
o [T DESIGHATOR »> Designator
[ FOOTPRINT > Foot Print
= R et
[T PARTTYPE »> Part Type
<<
Nagrrintinn 4 hd
Import Options Key Attribute

Date Primitiv to be Updated
Database Full Path

Attributes
Object's Attributes

Mapping
Mapped Attribute
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ASCII

Attributes

Object's Attributes
Key X
location Y location Document File Name Vertex Array

X-Y location Vertex
Array Document
File Name

- Scope

Only Selected Items

- Action

Imported as new objects -

Used to update existing objects -

Update existing objects if they exist and add new objects if they do not -
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Spice

SPICE PSPICE

SPICE

PSPICE

SPICE

SPICE MAP

SPICE
SPICE
SPICE
Berkley Spice
SPICE SPICE
SPICE
10000
27
VCC1

10000

- 10000
SPICE
SPICE
SPICE
Spice
Spice
Spice
Spice

- Spice

- OrCAD OrCAD
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SPICE.LIB

13

VIN 13 0 AC 1 SIN(O 0.1 5MEQ)

(Designator)  VIN
(PartType) AC 1SIN(00.1 5MEG)

Spice
OrCAD Spice
AC
DC Spice
VCC DC12
VCC Spice DC12
MAP
VCC DC12
Map
Spice
2 MAP MAP
Spice
10000
Spice
Spice
E B C 12 3
SPICE
SPICE SPICE
Spice
SPICE
SPICE
Spice
. SPI CE

SPI CE Exanple Circuit
* Control statenents
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. OPT ACCT LI ST NODE OPTS
. WDTH QUT=80
. TEMP 35
. OP
.TF V(5) VIN
.DC VIN -0.25 0.25 0.005
. AC DEC 10 10KHZ 10MEG
. TRAN 5NS 500NS
. SENS V(' 5)
.NO SE V(5) VIN 20
. FOUR 5MEG V(5)
. DI STO RC1
. MODEL QNL NPN ( BF=80 RB=100 CCS=2PF TF=0. 3NS TR=6NS
CIJE=3PF CJC=2PF VA=50)
* Qutput statenents
.PRINT DC V(4) V(5) I(VvCQO
. PLOT DC V(4) V(5)
. PRINT AC VM 5) VP(5)
. PLOT AC VM 5) VP(5)
. PRINT NO SE | NO SE ONO SE
. PLOT NO SE | NO SE ONO SE
. PRINT TRAN ALL V(4) V(5) I (VCO
. PLOT TRAN V(4) V(5) 1 (VCC
. PRINT DI STO HD2 HD3
. PLOT DI STO HD2 HD3
. SAVE

SPICE
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EEsof

EEsof Simulation support
EEsof Libra  Touchstone

HP-EESOF.LIB
EEsof
Touchstone EEsof Libra 2
CKT
EEsof EEsof
Edit Part
Part Field
Read-Only Fields T Patt Fields 9-18 T Part Fields 1-8 I Graphical Attrs T Attributes
— Part Fields —Match by — Copy Attributes
w | |18 | o
s | o
L | [100 [ 7]
wi | [-ws0 [ 7]
| § fo
| § fo
| | o
| | [o
,TI Help | Change Scope
cancel | |Change This tem Only j|
EEsof Edit Part Part Field
1-8
EEsof Libra  EEsof Touchstone CKT
EEsof
EEsof

CKT
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EEsof

EEsof CKT

IMicrostrip Lange Coupler
MLANG_T38 516 519 517 518 &

W=1.8 &

S=1&

L=100 &

WI1rW50
EEsof

EEsof
)

{}
<> EEsof

(=)

EESOF_<DataBlockName.
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EESOF_MODEL EESOF HBCHNTL
I &dd Model Statements Here | Place Harmomc Balance Control
Statemnents Here

EESCQF_FILEQUT EESQF OPT
| Place Data File Specification | Place Optimization Statements Here
Statermnents Here eesoflth DB[E21] = 7.25
eesofl TS SPAR hall eesoflh DB[521] = 7.75
EEsof
EEsof1.PRJ

EEsof Touchstone Libra

— Attributes
Frequency |GHz j| Cancel |
Resistance |0hms j| Hep |
Conductance |5iemens j|
Inductance |nHenrys j|
Capacitance |pFarads j|
Length |Mils =
Time |Picusecnnds j|
Angle |Degrees j|
YVoltage |‘n‘ults j|
Current |mnmps j|
Power |dBm j|
Tools-Create Netlist Eesof EEsof
Dimentions
GHz Hz KHz
MHz EEsof DIM
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Xilinx

General
FPGA

2000
3000
4000
7000
XBLOX

Library Field 1
LibName

Library Field 2
Flags

Library Field 3
PrimName

Library Field 4

ExtraParams

Xilinx FPGA
Xilinx
Xilinx ~ XMake XNF

Xilinx ~ Unified XNF 5.0
Xilinx Unified Library
XNF5.0

Xilinx

- XC2000.Lib
- XC3000.Lib
- XC4000.Lib
- XC7000.Lib
- XBlox.Lib

PRIMITIVE, XMACRO, UNIFIED

AND3B1 AND

10 D Flip-Flop INIT=S
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2000/3000 CLB/IOB

CLB IOB
Part Field 1
CFG CLB/IOB

Part Field 1. CFG

Part Field 2: CONFIG XX F G QY DX F CLK: K

Part Field 3: BASE FG

Part Field 4. EQUATE F=(( A@)*~CO

Part Field 5: EQUATE G=(( A@)*~CO

The XNF netlist for this SYMiol will then include;
CFG CONFIG XXF G QY DX F CLK: K

CFG, BASE FG

CFG, EQUATE F=((A@)*~0O

CFG, EQUATE G=((A@)*~O

upAD IOB I/O PLD
IoPAD |

IPAD

OPAD

MDO
MD1

MD2 2/

TMS  Boundary-Scan

TCK  Boundary-Scan
TDI  Boundary-Scan

TDO  Boundary-Scan

FMAP F
HMAP  H
ioB 10B

STARTUP
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TIMEGRP

TIMESPEC
K 2000 CLB
CLB K
G 2000 CLB
P PIN
GND
vcc VCC
C
XACT
X
XNFMAP CLB

XACT

XNFMAP

CLBMAP
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CLBMAP APR

e
PPR
w Weight
1-99
I CLB
C
G G CLB
CLB G
K CLB
CLB K
TNM TIMESPEC
Name
PIN
TS TS TIMESPEC
TS01 TS
VST Probe
Name CLOCK XNF
SIG =TRC=CLOCK
Probe Name
=PROTELPROBE=CLOCK =TRC=

VST

0:0 500: T 1000: G O
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XNF SIG

=STM=" 0:0 500: T 1000: GO "

=PROTELSTI MJLUS=" 0:0 500: T 1000: GO0 "
( XNF )

SIG
=STM=

Defining Timing Requirements

TS
TIMESPEC

XILI'NX

TI MESPEC

TS01=FROM | NPADS: TO. COMPARE=30
TS02=FROM COMPARE: TO. CONTROL=30
TSO03=FROM CONTROL: TO. CNT=30
TS04=FROM CONTROL: TO. FREQ=20
TS05=FROM CONTROCL: TO: RANDOME25
TS06=FROM RANDOM TO: COVPARE=35
TSO07=FROM RANDOM TO LEDS=45
TS08=FROM FREQ TO. SEGS=40
TS09=FROM RANDOM TO. COVMPARE=40
TS10=FROM RANDOM TO. RANDOME=25

TIMEGRP
TIMEGRP

XILI'NX
TI MEGRP
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=CNT=CCNT: DCNT
TIMEGRP

XILI'NX
PARTTYPE=4005PC84- 4

XNF

XNF Tools-Create Netlist

The Netlist
server must be installed to be able to create a netlist. To install the Netlist
server, select the Client Menu-Servers process launcher. For more
information on installing a server, refer to the chapter A Quick Tour of EDA
Client.

Netlist Creation Xilinx XNF 5.0
Net Identifier Scope
Sheet Symbol / Port Connections

XNF
OFF

Append Sheet Numbers to Net Names
Descend into Sheet parts.
Include Un-Named single pin nets.

XNF
XNF XMake

XNF
LCANET, 5 Unified Library 5

PROG, Protel Advanced Schenatic, 3.0, "Created From
ENCODE. SCH at 14:38:39 on 28- May-
1995" conment

PWR, 0, NO0207
SYM Us4, I NV, SCHNM=I NV, LI BVER=2. 0. 0
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SYM
us4 (
I NV (

SCHNMEI NV (

LI BVER=2.0.0 Xilinx

PIN, I,1,N00216 us4 1

PI' N

I

I

N00216

PIN, O O SW us4 2

END

SYM U55, | NV, SCHNMEI NV, LI BVER=2. 0.0
PIN, I,1,N00217

PIN, G O SW

END

SYM U56, | NV, SCHNMEI NV, LI BVER=2. 0.0
PIN, I,1,N00218

PIN, O, O SW

END

SYM U151, X74_148, LI BVER=2. 0. 0, SYSTEM=XMACRO

SYM

U151 (

X74_148 (

LI BVER=2.0.0 Xilinx

SYSTEM=XMACRO unified library XMACRO

PI' N, A0, O, N0O0216 uislt 1
PI'N, A1, G N00217
PI N, A2, O, N00218
PI'N, El', I, NOO207
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PI' N, EQ, O, PRESS

PIN 10,1,1NO
PIN, 11, 1,INl
PIN 12, 1,1N2

PIN 13,1,1N3

PIN 14,1,1 N4

PIN, I5,1,1N5

PIN 16,1,1N6

PIN, I7,1,1N7 uls1
END

EOF XNF

SYM

4
2000 3000 4000 7000
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OrCAD

OrCAD SDT3 4

OrCAD SDT
File-Open
File-Save
OrCAD
3
SDT3/4
OrCAD SDT SDT
3/4
OrCAD SDT4 OrCAD SDT4
OrCAD SDT
OrCAD SDT 3/4
OrCAD SDT
OrCAD
( 128
) OrCAD
OrCAD
OrCAD
OrCAD

OrCAD 128
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Option-Preference
OrCAD (TM) Ports  ON

Text Limited to 128 characters, no support for
individual font, point size or color assignments.

OrCAD SDT
Protel
OrCAD SDT
OrCAD
- OrCAD(SDT4)
OrCAD
128
OrCAD
OrCAD
OrCAD
OrCAD
OrCAD 229
OrCAD object Protel equivalent
Module Port Port

Sheet Symbol Sheet symbol
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Sheet Net Sheet entry

Power Object Power port
No Connect Suppress ERC (electrical rules check)
Trace Simulation probe directive
Vector Simulation Test Vector directive
Stimulus Simulation stimulus directive
Layout Directive PCB layout
Tag L ocation marker
Part Part
Pipelink

OrCAD STD

OrCAD SDT
OrCAD

OrCAD SDT 3/4
OrCAD SDT 3/4

OrCAD DECOMP.EXE.
(*.SRC)
SRC
(*.lib)
OrCAD 386+
OrCAD386+
OrCAD DECOMP16.EXE  OrCAD
SDT DECOMP.EXE SRC
OrCAD SDT Tools
Add/Remove Libraries OrCAD
Options-Schematic Preferences Copy OrCAD Load
Option  Footprint From/To OrCAD
(PCB )  Edit Part
Foot Print

OrCAD 386+ Module Name part fields
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OrCAD SDT 3/4
OrCAD SDT I v File-Open

OrCAD  pipelink

- OrCAD  Pipelink

OrCAD  Pipelink

OrCAD 386+
OrCAD 386+
OrCAD SDT IV
OrCAD 386+ OrCAD
CONVERT.EXE 32TO16.EXE OrCAD SDT IV
OrCAD
Options-Preferences Schematic OrCAD Load
Options OrCAD
OrCAD PORTS
OrCAD
Power Ground Signal Ground Earth 3
ERC
0
OrCAD
OrCAD SDT IV
OrCAD
OrCAD

OrCAD SDT OrCAD 386+ OrCAD
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CONVERT.EXE 16TO32.EXE

OrCAD
Sheet Path (Edit Part )
OrCAD

Sheet Path
Edit Part
Copy Attribute  Sheet Path {* =1}
Change Scope  Change Matching Items In All Documents(
) OK
Sheet Path

OrCAD Option-Preferences
OrCAD Load Option  Copy Footprint From To
(PCB
) OrCAD Partfield

174
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Protel DOS

OrCAD SDT 3/4 Protel Schematic3.x(DOS)
(§%)
File-Open
File-Save
ASCII OrCAD 3
Protel Schematic3 (DOS)
Protel Schematic
Tango Schematic

Protel Schematic 3(DOS)

Schematic 3(DOS) File-Open
Open Document Project
OK

File-Save Project

Protel Schematic3(DOS)

Schematic 3(DOS)

Schematic 3(DOS)

PROTEL.LIB
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PROTEL.LIB

3(D0OY)
7404
3(DOS)
PROTEL.LIB
Unmatched
$$$
PROTEL.LIB
PROTEL.LIB
PROTEL.LIB
Component Move Component
PROTEL.LIB
PROTEL.LIB
(DOY)

3(DOS)

176

CAP

PROTEL.LIB

Copy



PROTEL.LIB
3

3(DOS)
SLM DOS

.SRC

Protel Schematic 3(DOS)

Special links are provided that allow the user to move directly from one editor to
another. For example, from the Library Browser window in the Schematic Editor,
the Edit button will switch the user directly into the library editor. The library for
the selected part will be opened and the component will be displayed in the edit
workspace. The part can be edited and the library saved. Pressing the Update
Schematic button will switch you back to the Schematic Sheet Editor and update
all instances of the edited part.

Tools-Add/Remove Library Edit
Edit

Place

A number of Schematic 3 operations are performed by utility programs. A list of
these utilities and the Advanced Schematic menu item or process for performing
the same operation isincluded in On-line Help.

Block Highlight(

Edit-Select Edit
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ASCII 2
ASCII
1 1
0 0 'Text' ASC
0 1= 0= (
)
0 1= 0= (2
' Text' (
)
ASCII version2.0 versionl.0
version2.0 1
versionl.0
ASCII
ASCII ASCII
2
0.01 (100=1 )
10000 (100x 100
)
text

end marker

178
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Protel for Wndows- Schematic CaptureAscii FileVersionl.2-2.0
File header marks the start of the first se
ction (1.2 fileformat). Version 2.0 datai
s appended to end of filein a separate se

[ Li brary Nane]

Description

FOOT PRI NT1
RADO. 2

FOOT PRI NT2
FOOT PRI NT3
FOOT PRI NT4

LibraryPart Field1l

u?
Sheet Part Fil e Name

179

ction.
133 A measure of thelogical size of thefile
(based on total object number).
[ Font _Tabl e] Font table header.
1 Number of entriesin the font table.
1000000 Ti nes NewRonan Font entry (each field described below):
10 Font size;
0 Orientation: 0, 90, 180, 270 deg. ;
0 1 = underling, 0 = no Underline;
0 1 =italic, 0=no ltalic;
0 1=bold, 0=not bold;
0 1 = strikeout , 0 = no Strikeout;
Ti mes NewRonman Font name.
EndFont End font table marker.
Li brary Library header.
2 Number of componentsin the Library.
Conponent Component header.
1 Number of partsin the component.
18 Number of logical components that shar

e the same schematic.

A blank lineisreserved for component™
sLibrary, thisfield is not implemented f
or version 2.0.

Description text field.

Blank lineg, if field is empty.

Marks footprint field 1.

Footprint 1 name (thisfield isthe default
for netlisting).

Marks footprint field 2.

Blank line, if field is empty.

Marks footprint field 3.

Blank lineg, if field is empty.

Marks footprint field 4.

Blank ling, if field is empty.
Markslibrary Part Field 1.

Blank lineg, if field is empty.

Part fields 2-8 are listed in the same for
mat. Part text fields 9-16 (supported by
version 2.0) areincluded in the Version
2 section, appended to the end of the ver
sion 1 section of the format, below.
Default Designator field.

Sheet Part File Name.

Blank line, if field is empty.



PAL16L8D
PAL16L8B
PAL16L8Q 25
Par t
8080
80
80
Rectangle 0140800012811501
Rect angl e
0
140
80
0
0
128
115
0
1
Pin 0000113001020"'11" "1’
Pin
0
0
0
0
1
1
30
0
10
2
0
T
T

EndNor mal Part

EndDeMor ganPar t
Endl EEEPar t

180

List of al thelogical Componentsthat s
hare the same schematic (Names of grou
p members).

(additional group member)

(additional group member)

Marks first component part.

Part x and y Size (unit = .01 inch):

X SiZE;

y size.

Marks rectangle object in part graphic.
Graphic object type identifier.

X location.

Y location.

X corner.

Y corner.

Line width.

Line color (RGB value in long integer fo
rm, converted from hexidecimal forma
t):

$00,00,00,00 = black,

$00,FF,FF,FF = white.

Fill color.

1 = selected, 0 = unselected.

1=solid, 0 = not solid.

Description of first pinin part.

Pin object type.

1 =dot, 0 = no dot.

1=clock, 0 =no clock.

Electrical attribute:

0=input 4 = passive
1=10 5=hiz
2 = output 6 = open Emitter

3 =open Collector 7 = power

1 = hidden, 0 = not hidden.

1 = show name, 0 = hide name.

1 = show number, 0 = hide number.

Pin length.

X location.

Y location.

Orientation - Possible values: 0=0degre
e, 1=90degrees, 2=180degrees, 3=270de
grees.

Pin color.

Pin name.

Pin number.

End-marker for normal part representati
on. If DeMorgan and |EEE parts are pro
vided, these are described herein the sa
me format as the normal part.
End-marker for DeMorgan part.
End-marker for |EEE..



EndComponent
EndLi brary
Or gani zati on

Organi zati on

Address (linel)
Address (line?2)
Address (line3)
Address (line4)

Title

3

4

12

End

Future 1106

1
10
6

EndFut ur e

Sheet
0601101526988711011015009501
0

6

1
1
0
15269887

181

End Component Description.

End Library

Organization info header (Document inf
ormation dialog box details).

Marks Organization text field.Blank lin
g, if field isempty.

Marks Addressline 1 text field.Blank lin
g, if field isempty.

Marks Address line 2 text field.Blank lin
g, if field isempty.

Marks Addressline 3 text field.Blank lin
g, if field isempty.

Marks Address line 4 text field.Blank lin
g, if field isempty.

Marks Titletext field.

Title text.

Revision number text field.

Sheet number, total number of sheets.
End marker for Organization fields.
Was reserved for future usein version 1.
0. Now used for the following values:
1= electrical grid enabled, 0 = disabled;
Electrical gridsize;

Version 2.0 pre-defined sheet styles:

0=A4 9=E
1=A3 10=L etter
2=A2 11=Lega
3=A1 12=Tabloid
4=A0 13=0OrCAD A
5=A 14=0OrCAD B
6=B 15=0OrCAD C
7=C 16=0OrCAD D
8=D 17=0OrCAD E

End marker for Future data.

Header for Sheet information section.
Sheet parameters data:

Border style - possible values.0 = standa
rd, 1=ANSI.

Sheet style - used by version 1.0:

0=A4 5=A
1=A3 6=B
2=A2 7=C
3=A1 8=D
4=A0 9=E

Workspace orientation - possible values:
0 = landscape, 1 = portrait

1 = show border, 0 = hide border.

1 = show title block, O = hide title block.

Sheet border/title/text color.

Sheet area color (RGB valuein longinte



10

10
1500
950
1

Part 908000001000"' PALG ' DI P8’

Part
90
80

0

0

' PALG
' DI P8

Desi gnator 908008388100" Ul'

Desi gnat or
90
80
0

8388

182

ger form, converted from Hex format:
$00,00,00,00 = black,
$00,FF,FF,FF = white
1 =snap grid on, 0 = snap grid off.
Snap grid size.
1=visiblegrid on, O = grid off.
Visiblegrid size.
X custom size - used by version. 1.0.
Y custom size -used by version 1.0.
1= use custom size, 0 = use predefined s
ize - used by version 1.0 Schematic.
Each instance of a part in the sheet isrec
orded here, along with al fields that des
cribe the instance:
Marks part object;
X location.
Y location
Display mode:
0=normal,
1=DeMorgan,
2=1EEE
1 =mirrored, O = not mirrored.
Orientation - Possible values: 0 = 0 degr
ee, 1 =90 degrees, 2 =180 degrees, 3=
270 degrees.
1 = selected, 0 = unselected.
Part ID (refersto number of part in com
ponent, referenced by component ID.
Library Component Id (refers to number
of itemin Library component list define
d above).
1 = show Hidden fields, O = hide Hidden
fields.
1 = show Hidden pins, 0 = hide Hidden
Pins.
Library Reference.
Footprint.
Part designator object, includes text and
graphical elements:
Object identifier.
X location.
Y location.
Orientation - possible values:
0=0degree
1=90degreess
2=180degrees
3=270degrees
Color.
Font ID, refersto font ID #in Font Tabl
eat beginning of file.
1 = selected, 0 = unselected



0
CuL

Part Type 9075008388100"' PALG

Part Type
90
750

' PALG

Part Description 907408388101 Part Fi el d1'

Part Descri ption
90
74

'"Part Fieldl'

Sheet Part Fil eNane 90800128101 "' Sheet Pat h'

Sheet Part Fi | eNane
90
80
0

128

1

0

1
' Sheet Pat h'
Wre 183886080 260680290680

Wre
1

8388608
0
2
60

183

1 = hidden, 0 = not hidden.

Text string for designator.

Part type text object.

Object identifier.

X location.

Y location.

Orientation - Possible values: 0=0degre
€,1=90degrees, 2=180degrees, 3=270de
grees.

Color.

Font ID.

1 = selected, 0 = unselected.

1 = hidden, 0 = not hidden.

Text.

Part text field 1 (Part text fields 1-8 and
defined in this section; part text fields 9-
16 are defined in version 2.0 section, bel
ow):

Object identifier.

X location.

Y location.

Orientation - possible values:

0=0degree 1=90degreess 2=180degrees3
=270degrees

Color.

Font ID.

1 = selected, 0 = unselected.

1 = hidden, 0 = not hidden.

Text for thisfield.

Part sheet path text object:

Object identifier.

X location.

Y location.

Orientation - Possible values: 0=0degre
e, 1=90degrees, 2=180degrees, 3=270de
grees.

Color.

Font ID

1=selected, O=unsel ected.

1=hidden, O=not hidden.

Text for thisfield.

Wire object placed in sheet:

Object identifier.

Width - possible values:
O=smallesi=small 2=medium 3=large
Color.

1 = selected, 0 = unselected.

Number of vertices (max: 50).

X vertex 1.



680
290
680
Bus 18388608 02 60600 290 600
Bus
1

8388608
0
2
60
600
290
600

BusEntry 905001005101 8388608 0

BusEntry
90
500
100
510
1

8388608
0
Net Label 8045001281 0' Text'
Net Label
80
450
0

128
1
0
' Text'
Power Cbj ect 28040001280' VCC
Power Qbj ect
2

80
400

128

'VCC
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y Vertex 1.

x Vertex 2.

y Vertex 2.

Bus object placed in sheet:

Object identifier.

Width - possible values:

0 = smallest 1=small 2 = medium 3=larg
e

Color.

1=selected, O=unsel ected.

Number of vertices (max: 50).

X vertex 1.

Y vertex 1.

X vertex 2.

Y vertex 2.

Bus entry object placed in shest:
Object identifier.

X location 1.

Y location 1.

X location 2.

Y location 2.

Width - possible values:

O=smallest 1=small 2=medium 3=large
Color.

1=selected, O=unsel ected.

Net label object placed in sheet:

Object identifier.

X location.

Y location.

Orientation - Possible values: 0=0degre
€, 1=90degrees, 2=180degrees, 3=270de
grees.

Color.

Font ID.

1=selected, O=unsel ected.

Text content of field.

Power port object placed in sheet:
Object identifier.

Style - possible values:

O=circle 4=gnd
1=arrow 5=gnd Signd
2=bar 6 = gnd Earth
3=wave

X location.

Y location.

Orientation - Possible values: 0=0degre
€, 1=90degrees, 2=180degrees, 3=270de
grees.

Color.

1=selected, O=unsel ected.

Text.



Sheet Synbol 9035090700 128845401
Sheet Synbol
90
350
90
70
0

128
8454
0
1

Sheet Fi | eNane 90350083881 00"' Fi |l e Nane'

Sheet Fi | eNane
90
350

"Fi |l e Nane'
Sheet Nanme 9036008388100 "' Nane'
Sheet Nane

90
360
0
8388608
1
0
0

" Nane'

Sheet Net 0306 12884541280"' 0"

Sheet Net
0
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Net label text object placed in sheet.
Object identifier.

X location.

Y location.

X size.

X size.

Border width - possible values:

0 =smallest 1=small 2=mediun8=large
Border color.

Fill color.

1 = selected, 0 = unselected.
1=solid, 0 = not solid.

SheetFileName text object:

Object identifier.

X location.

Y location.

Orientation - Possible values: 0 = 0 degr
ee, 1 =90 degrees, 2 =180 degrees, 3=
270 degrees.

Color.

Font ID.

1 = selected, 0 = unselected.

1 = hidden, 0 = not hidden.

Text .

Sheet name text object placed in sheet:

Object identifier.

X location.

Y location.

Orientation - Possible values: 0=0degre
e, 1=90degrees, 2=180degrees, 3=270de
grees.

Color.

Font ID.

1 = selected, 0 = unselected.

1 = hidden, 0 = not hidden.

Text .

Sheet entry object (each sheet entry isde
scribed within its sheet symbol section):

Object identifier.

Input/output Type - possible values:

0 = unspecifiedl=output 2=inpuB=bidire
ctional

Arrow style - possible values:

0=none

1=left

2 =right

3 =left/Right

Position - possible values:

0= left

1 = bottom



EndSheet Synbol
Port 3019080406084541280" Port'

Por t
3
0
1
90
80
40
60
8454
128
0
' Port'
Junction 9019001280
Junction
90
190
0
128
0
Si nProbe 901702550""
Si mPr obe
90
170
255
0
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2 =right

3=top

Distance from top.

Border color.

Fill color.

Text color.

1 = selected, 0 = unselected.
Text.

End of Sheet symbol description.
Port obj ect descri ption:
Object identifier.

Arrow style - possible values:
0=none

1=left

2 =right

3 =left/Right

Input/output type - possible values:
0 = unspecified

1 = output

2 =input

3= hidirectional

Text alignment - possible values:
0 = center

1=left

2 =right

Width.

X location.

Y location.

Color.

Fill color.

Text color.

1 = selected, 0 = unselected
Text.

Junction object description:
Object identifier.

X location.

Y location.

Size - possible values:
0=smallest

1=gmall

2 = medium

3=large

Color.

1 = selected, 0 = unselected.
Probe object for simulation:
Object identifier.

X location.

Y location.

Color.

1 = selected, 0 = unselected.



Si nSti mul us 100 1502550
Si St i nul us
100
150
255
0

NoERC 90 130 2550
NoERC
90
130
255
0
LayoutDirective 1050220901002550

LayoutDirective
10
50
2

90
100
255
0
Pol ygon 016726103407050301090
Pol ygon
0
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Text.

Stimulus object for simulation:
Object identifier.

X location.

Y location.

Color.

1 = selected, 0 = unselected.
Text.

No ERC object in sheet:
Object identifier.

X location.

Y location.

Color.

1 = selected, 0 = unselected.

PCB Layout object in sheet:

Object identifier.

Track width.

Viawidth.

Net topology. 0=X 1=Y BiasBias 2=shor
test 3=daisychain 4=mindaisychain 6 = s
tart star point

Routing priority: O=highest 1=high 2=m
edium 3=low 4=lowest

Layer - possible values:
0=Nolayer 17 = Top Overlay
1=Top layer 18=Bottom Overlay
2=Mid layerl 19=Top Paste
3=Mid layer2 20=Bottom Paste
4=Mid layer3 21=Top Solder
5=Mid layer4 22=Bottom Solder
6=Mid layer5 23=Internal Planel
7=Mid layer6 24=Internal Plane2
8=Mid layer7 25=Internal Plane3
9=Mid layer8 26=Internal Plane4
10=Mid layer9 27=Drill Guide
11=Mid layer10 28=Keepout layer
12=Mid layerll 29=Mechanical 1
13=Mid layer12 30=Mechanical 2
14=Mid layer13 31=Mechanical 3
15=Mid layer1l4 32=Mechanica 4
16=Bottom layer33=Multi-layer

X location.

Y location.

Color.

1=selected, O=unselected.
Graphical polygon in sheet:

Object identifier.

Linewidth - possible values:
O=smallesi=smalP=mediun8=large



167
26
1
0
3
40
70
50
30
10
90
Polyline 101671102 390810500 820
Pol yl i ne
1

16711
0
2
390
810
500
820

Elliptical Arc 4060222010.0000.0002480

Elliptical Arc

40
60
22
0
1
0. 000
0. 000
248
0

Bezier 125504 390500470530490490470420

Bezi er
1

255

390
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Border color.

Fill color.

1 =solid, 0 = not solid.

1 =sdlected, 0 = unselected.
Number of vertices.

X vertex 1.

Y vertex 1.

X vertex 2.

Y vertex 2.

X vertex 3.

Y vertex 3.

Graphical polygon in sheet:
Object identifier.

Linewidth - possible values:
O=smallest 1=small 2=medium 3=large
Line style - possible values: O=solid=da
shed 2=dotted

Color.

1=selected, O=unsel ected.
Number of vertices.

X vertex 1.

Y vertex 1.

X vertex 2.

Y vertex 2.

Graphical elliptical arcin sheet:
Object identifier.

X location.

Y location.

X radius.

Y radius.

Linewidth - possible values:
O=smallest 1 = small

2 =medium 3 = large

Start angle.

End angle.

Color.

1 = selected, 0 = unselected.

Graphical bezier curvein shest:
Object identifier.

Line width - possible values:
0=smallest

1=smal

2 =medium

3=large

Color.

1 = selected, 0 = unselected
Number of vertices.

X vertex 1.



500
470
530
490
490
470
420
Label 4003800838860820" Text'

Label
400
380
0

8388608
2
0

' Text'
Text Frame 004702800024801001110

Text Frame
0
0
470
280
0
0
248
0
1
0
0
1
1
1
0
Begi n
Text
()
End
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Y vertex 1.

X vertex 2.

Y vertex 2.

X vertex 3.

Y vertex 3.

X vertex 4.

Y vertex 4.

Annotation (short text string) objectins
heet:

Object identifier.

X location.

Y location.

Orientation-Possible values:0=0degree,
1= 90degrees, 2=180degrees, 3=270deg
rees.

Color.

Font ID.

1 = selected, 0 = unselected.

Text (0-255 characters).

Text framein sheet:

Object identifier.

X start location (reference point).
Y start location (reference point).
X ending corner.

Y ending Corner.

Border width - possible values:.

0 = smallest

1=smal

2 = medium

3=large

Border color.

Fill color.

Text color.

Font ID.

1=solid, 0 = not solid.

1 = show border, 0 = hide border.
Alignment - possible values:

0 = center

1=left

2 =right

1 =word wrap, 0=no word wrap.
1=clip to bounding Rectangle, O=no clip
ping.

1=selected, O=unsel ected.
Delimits beginning of text.

Text, up to 32K characters, including sp
aces.

Thisline contains anull terminating cha
racter (not visiblein most editors).
End of text marker.



Rect angl e 3802704502400167 12601

Rect angl e
380
270
450
240
0

167
126
0
1
RoundRect angl e 004401702020016712601

RoundRect angl e
0
0
440
170
20
20

167
126
0

1
Ellipse 40012050220167 12610

Ellipse
400
120
50
22
0

167
126
1

0
Pie 41060200 18.43568.43516712610
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Graphic rectangle object:
Object identifier.

X location.

Y location.

X corner.

Y corner.

Border width - possible values:
0=smallest 2 =medium
1=small 3=large
Border color.

Fill color.

1 = selected, 0 = unselected.

1 =solid, 0 = not solid.

Graphic rounded rectangle object:
Object identifier.

X location.

Y location.

X corner.

Y corner.

Corner X radius

Corner Y radius

Border width - possible values:
0= smallest

1=gmall

2 = medium

3=large

Border color.

Fill color.

1 = selected, 0 = unselected.
1=solid, 0 =not solid.

Graphical ellipse object:
Object identifier.

X location.

Y location.

X radius.

Y radius.

Linewidth - possible values:
0=smallest

1=small

2 =medium

3=large

Line color.

Fill color.

1=solid, 0 =not solid.

1 = selected, 0 = unselected.

Filled arc object:



Pi e
410
60
20
0
18. 435
68. 435
167
126
1
0

I mge 520 1606002500000 1"' C: ¥RON W'

| mage
520
160
600
250
0

' C: ¥ROW WV

EndSheet
Ver si on 2. 0 Sheet
Part 11599871128000

Par t
11599871
128
0
0
0

Object identifier.

X location.

Y location.

Radius.

Linewidth - possible values:
0=smallest

1=small

2 =medium

3=large

Start angle.

End angle.

Border color.

Fill color.

1=solid, 0 =not solid.

1 = selected, 0 = unselected.

Linked image file object:

Object identifier.

X location.

Y location.

X corner.

Y corner.

Linewidth - possible values:
0=smallest

1=gmall

2 = medium

3=large

Border color.

1 = selected, 0 = unselected.

1 =solid, 0 = not solid.

1 = keep aspect ratio, 0 = don't keep aspe
ctratio.

Image File Name (single quote is delimit
er for beginning/end of string).

End sheet version 1.2.

Sheet addendum for version 2.0.
Addendum for each instance of apart, in

cludesfields not support in version 1.2 f
ormat.

Object identifier.

Fill color.

Border color.

Pin color.

1=overridelibrary colors, 0 = use Libra
ry colors.

1 =display Field names, Hide Field nam
€s.

Part Descripti on 9066008388608101"' Part Fi el d9 .

Li brary Version2.0

Part fields 9-16 follow the same format a
s part fields 1-8 described above.
Library addendum for version 2.0



1

Conponent
PAL16P8A
Part Field1l

EndConponent
EndLi brary

144200
1
4

4
20
0

EndSheet
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Number of componentsin the Library

Object identifier.

Component Name field.

Part field 1 name label (custom name for
field displayed in sheets).

Blank field is empty (no custom name).
End component - continuesin thisforma
tto Part Field 16.

End of Library addendum for version 1.
5

Sheet style ID.

number of regionsin X reference (thisis
the number of sheet border divisions) .

number of regionsinY reference.

sheet margin width.

1 = reference zone (sheet margins) on, 0
= reference zone off.

End of sheet addendum for version 2.0.



ASCII
ASC

ASCII

Protel for Wndows- Schematic Library Editor Ascii FileVersion1.2

69

Or gani zati on

File header.

Measure of the logical size of the file (pe
r the number of objects and nested objec
tsinthefile).

Thislineisignored. (uses code borrowe
d from sheet format).

Proj ect Li brary C. ¥FORVAT1. LI BCr eat ed 2- Sep- 1993

00
End
[ Font _Tabl e]
1
1200000 Ms Sans Seri f
12
0

0
0
0
0
MS Sans Seri f
EndFont
Li brary
06010015269110110115076000
0

6

15269
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Library description (string to 255 charac
ters).Seven following blank linesareign
ored:

Thislineisignored.

Thislineisignored.

Font table header

Number of entriesin the font table

Font entry

Font size

Orientation - possible values:: 0, 90, 18
0, 270 degrees.

1 = underling, 0 = no underline
1=italic,0=noitalic

1=bold, 0=no bold

1 = strikeout, 0 = no strikeout

Font name.

End font table marker.

Library workspacefields:

Border style (always 0, field isinherited
from sheet format).

Sheet style - only used by version 1.0 Sc
hematic).

Workspace orientation - possible values:
0 = landscape, 1 = portrait.

1 = show border, 0 = hide border.

1 = show title block, 0 = hide title block.

Sheet border, title, text color (long integ
er form of hex string, see sheet format d
escription, above).

Sheet area color (long integer form of he
X string, see sheet format description, ab
ove).



10
1
10
1150
76
0
0
Conponent
1
2

[ Li brary Name]
Description

FOOT PRI NT1

FOOT PRI NT2

FOOT PRI NT3

FOOT PRI NT4

Li brary Part Field1l
Library Part Field2

u?
Sheet Part Fil e Nanme
PAL16P8SA

PAL16L8D
Par t
00

0
0
Rectangle 011060001281159901

Pin000011300-1020"11" "1
Pi n

0

0

0
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1 =snap grid on, 0 = snap grid off

Snap grid size

1=visiblegrid on, 0 = visible grid off
Visiblegrid size

X custom size - used by version 1.0 Libr
ary Editor

Y custom size - used by version 1.0 Libr
ary Editor

1 = use custom size, 0 = use pre-defined
size - used by version 1.0 Library Editor
1 = show hidden pins, 0 = hide hidden pi
ns.

Number of component in the library
Component header.

Number of partsin the component.
Number of logical components that shar
e the same schematic.

Marks component description field:
Description field text.

Component footprint field 1.
Component footprint field 2.
Component footprint field 3.
Component footprint field 4.

Library Part field 1.

Library Part field 2, repeats for each fiel
d, to Part field 8.

Default designator

Sheet Part filename

List of al thelogica components that sh
are the same schematic.

Library Part header

Part X and Y size (minimum-to-maximu
m coordinates)

X size

Y size

Rectangle graphic object (same as sheet
entity, see above).

Pin object:

Object identifier.

1= dot type, 0 = not dot

1= clock type, 0 = not clock

Electrical attributes:

O=input 4=passive
1=10 5=Hiz
2=output 6=0pen Emitte
r

3=open Caollector 7=power

1 = hidden, 0 = not hidden
1 = show pin hame, 0 = hide pin name
1 = show pin number, 0 = hide pin numb



30

10

0
T
D
Pin 000011300-2020'12" "2
EndNor mal Part
EndDeMor ganPar t
Endl EEEPar t
EndConponent
EndLi brary
Li brary Version 2.0
Conponent
PAL16P8A
Part Field1l
Part Field2

EndConponent
EndLi brary

(End of .ASC library file format)
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er
Pin length

X location

Yl ocation

Orientation-Possible values:0=0degree,
1=90degrees, 2=180degrees, 3=270degr
€es.

Pin color

Pin name

Pin number

Next pin entry (continues until end of co
mponent pins.

End-marker for normal part representati
on.

End-marker for DeMorgan part represen
tation.

End-marker for IEEE part representatio
n.

End component description.

End Library version 1.0

Library addendum for version 2.0
Object identifier.

Component name field.

Part field 1 label - when present, superse
desdatain version 1 section, above.
Part field 2 label. etc. through Part field
16.

End component marker.

End of Library addendum for version 2.
0 marker.



Absolute origin

Active document

Active Document Editor

Advanced PCB

Advanced Schematic

Annotation

ANSI

Any angle

Application
Arc

Array

Ascend

ASCII

Attributes

Automatic startup

Back annotate

Backup library

: Windows

: EDA

PCB:

1SO
45°

: Windows

: EDA/

: PCB

196

90°

0,0)

Place-Array



Beep

Bezier curve

Bill of Materials
Body

Border

Break

Browse

Bus
Button

Button editor

Cache

Child

Clear

Client

Client Basic

Client Menu

Client Pascal

Client Station

: Outline

Backup library
(

Delete{ )

:EDA/

EDA/

: EDA/

: EDA/

: EDA/
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)

Cut,Copy

Windows

EDA



Client Status Bar

Clipboard

Clock

Collapsing branch

Command

Comment

Complex hierarchy

Complex sheet

Component

Component field

Component text

Configure server

Place-Part File-Save

Hierarchy
Hierarchy Master sheet Sub-sheet
part
(

16
8 255

PCB

( )
( )
: EDA/

198



Connection

Connectivity

Control point

Copy

Cursor

Customize server

Cut

De-select

Default

Descend

Design rules

Designator

Device

Directive

Configure Server

INS

handle focus

: Part

199

.DLL

Clear Cut

Clear Copy

PCB



Discrete

Document

Documentation

Dot

Double-sided

Drag

Draft mode

EDA

EDA/Client

EDA document

EDA Document

EDA document type

EDA document window

EDA Editor

Electronic Design Automation

EDA/

EDA

EDA

EDA

EDA

EDA

EDA

Windows

: EDA

: EDA

200

Text Expert

(Windows

.PCB .NET



EDA editor tabs

EDA Editor Panel

EDA Server

Edit Menu

Electrical rules

Exception handling

Expanding branch

File Menu

Fill

Flat design

Focus

Footprint

Forward annotate

EDA

EDA

EDA

Edit

File

: EDA

/
: EDA EDA
PCB
: Cut,Paste,Move,Change
Design rules
Selection Handle
: PCB

DIP14,AXIALO.4
PCB PCB

201



Global

Local

Global change

Grid
()

Group

Handle

Focus

Hardware arc

Help Menu Help

Hidden pin

Hierarchy

Highlight

Selection
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Hot spot

Electrical Grid (Option - Preferences
) ON
(
)
HP-Eesof :EEsof Libra  EEsof Touchstone
IEEE o ANSI/IEEE 9-984
IEEE
IGES : Initial Graphics Exchange Specifications
Inter-sheet connection
ISO :International Standards Organization metric
Junction 2 ( )
Keyboard mapping
Keyboard shortcut
Keyboard Shortcut Editor
Keyboard shortcut list
Label : Designator

Language list
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Library

Library Editor

Line

Link

Local

Local Area Network

Macro

MacroServer

Macro Script

Master sheet

Memory Monitor

Menu

Menu Editor

Menu item

Merge

Microsoft E male

SDT 3/4)

global

:Windows

Memory Monitor Warning

Microsoft E

: Microsoft
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Email

(

OrCAD



Minimum X, Y

Module port

Multi

Navigate

Net

Net identifier

Net identifier scope

Netlist

Netlist Server

Object

On-Demand

On-Line Help

On-Line Manual

X,Y : PCB

Sheet Symbol/Port

X-Y
: Port
ERC Net identifier scope
3 Net Labels and Ports Global
Only Ports Global
Connections

Labels and Ports Global  Only Ports Globa

Symbol/Port Connections

: Hypertext On-Line Help

205

Net
Sheet



Orthogonal : 45°
Any angle

Outline

Package
DIP6

Pan

Parent : ( )

Parent - Child Relationship /

Part field : Component field

Part

Component

Pin

Pipe-link :OrCAD

Link

Polygon : ( )

Polyline
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Port

Power port

Primitive

Printed documentation

Process

Process Container

Process ldentifier

Process launcher

process long summary

Process parameters

Project

Project hierarchy

D H-

Object

EDA/

Netlist:CreateNetlist

The process long summary provides a brief description of the
process and is used for the tool tip and the status line description.

207



Project Manager

Rectangle

Reference Manual

Resource

Resource Editor

Resource File

Resource File, Client

Resource File, INI

Root sheet

Router

Schematic capture

Selection

: EDA/
EDA/
RCS
CLIENT.RCS
INI - INI
: Master sheet
: EDA
EDA
CAD

CAD
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Selection color

Serial

Server

Server Description File

Server Installation

Sheet

Sheet entry

Sheet path field

Sheet symbol

Shortcut key

Highlight

Options-Preferences

RS-232C RS-422
.EDA
PCB
A(A4) E(AO)
Edit Part

209

(DTE)
: server.INS
INS
Automatic
On Call
PGUP zoom-in

EDA

Focus

66



Signal

Simple hierarchy :
Hierarchy

sMD  Surface Mount Device SMT(
PCB
Snap grid
Snap to
Spice : ( )
Spice
Start Server
Status bar
Step-and-repeat : Array
Stimuli :
)
String

Stop Server
Sub-sheet
Hierarchical design

Symbols

Syntax

Syntax Highlighting
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Template

Test vector

Text Expert

Text frame

Through hole

Title block

Tool

Toolbar

Toolbar Editor

Trace

User Guide

Vector font

Vertex

View Menu

Visible grid

32,000

: Probe

View
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255



Wide Area Network

Wildcard

Windows

Window Menu

Wire

Worksheet

Xilinx Interface

Zoom Menu

Window

Xilinx

Zoom

*)

: Sheet
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- Xilinx



