




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix B: Netlist formats

EEDesigner  The EEDesigner format has no customization options. The
(EEDESIGN.CF) netlist in figure B-18 was created from the schematic in
figure B-1.

(PATH, OrCAD ()
{COMPONENTS

Ul ,14DIP300
U2 ,14DIP300
)
(NODES
(UNOO1
UL , 8
w2 o, 1
)
(UN002
Ul

(UNOO4

2 , 14
U1 , 14
)
(UNOOS

U1, 9
Ul , 10
)
(UNOO6
v2 , 7
v, 7
)
(UNOO7
ui , 4
)
(UNOO8
u2 , 3
)
(UNOO9
u1r , 2
)
)
) ,OrCAD

Figure B-18. Example netlist in the EEDesigner format.
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FutureNet
(FUTURE.CF)

The FutureNet system has two connectivity output formats:
a netlist, and a pinlist. The netlist format lists each net in
the schematic and the part pins that belong in that net.
The pinlist format is a list of each pin on a part, and the
net in which that pin belongs.

The FutureNet format can create both netlists and
pinlists. By selecting the option:

d Create a netlist (instead of a pinlist)

a netlist is created instead of a pinlist. The two formats
contain the same information, hence, neither has any
inherent advantages over the other. You need to decide
which format is best suited to your needs.

Another option available for the FutureNet format is:
Q Do not append sheet number to label names

If this option is not selected, the FutureNet formatter adds
an underscore (_) and the sheet number to any labels.

CAUTION: If you select this option, labels with the
same name on different sheets are merged into one net.
This option is typically selected only when the design
consists of a single schematic sheet.



Appendix B: Netlist formats

The FutureNet formatter can also output pin numbers to
the netlist or pinlist instead of pin names.

0 Output pin numbers (instead of pin names)

Not all parts have both pin numbers and pin names
defined. If the option is selected, and a pin without a
number is found, then the pin name is used. If a netlist
consisting entirely of pin numbers is desired, you may need
to modify the OrCAD-supplied libraries, which is
explained in the SPICE netlist section.

The FutureNet format also has several options for setting
the attributes of parts in the netlist or pinlist. Normally,
all module ports (input, output, and bidirectional) are
assigned the attribute of 5 (signal name). The option:

 Create SIG* attributes to module ports

substitutes the more precise attributes 10, 11, and 12
(input signal, output signal, and bidirectional signal,
respectively) for the generic signal attribute 5.

Additionally, module ports can also have CON* symbols
created for them using the option:

U Create CON* symbols for module ports

This option creates FutureNet SYMbol objects for the
module ports. The new SYMbol objects (input, output, and
bidirectional) are assigned the attributes 24, 25, and 26,
respectively; and have the names CONI, CONO, and
CONB, respectively, assigned in their data fields.
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This option assigns FutureNet power attributes to
Schematic Design Tools power objects:

0 Assign FutureNet power attributes to
power objects

When this option is selected, the pins on the following
Schematic Design Tools power objects (which are matched
by name) are assigned FutureNet power attributes.

OrCAD Pin Value FutureNet Attribute

GND 100
+5V 101
+12V 105
-12V 106
VEE 107
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The example pinlist in figure B-19 was created from the
schematic in figure B-1 with no options selected.

PINLIST, 2

(DRAWING, ORCAD.PIN, 1-1
(SYM, 1

DATA, 2,U1

DATA, 3, 74LS00
DATA, 4, 14DIP300

PIN,,Q 1,1-1,5,23,1I0 A
PIN,,CLOCK,1-1,5,23,I1 A
PIN,,***000003,1-1,5,21,0 A
PIN,,B,1-1,5,23,10 B

PIN,, ***000003,1-1,5,23,11_B
PIN,,Q 1,1-1,5,21,0 B

PIN, ,GND, 1-1,5, 23, GND

PIN, ,***000001,1-1,5,21,0_C
PIN,,A,1-1,5,23,10 C
PIN,,A,1-1,5,23,11 C

PIN, ,UN000001,1-1,5,21,0 D
PIN,,UN000002,1-1,5,23,10 D
PIN, ,UN000003,1-1,5,23,T11 D
PIN, ,VCC,1-1,5,23,VCC

)
(SYM, 2

DATA, 2, U2

DATA, 3, 741832
DATA, 4, 14DIP300
PIN,,***000001,1-1,5,23,10 A
PIN,,Q 1,1-1,5,23,I1 A
PIN,,OUT,1-1,5,21,0 A

PIN, ,UNO00004,1-1,5,23,10 B
PIN, ,UNO0000S,1-1,5,23,TI1_B
PIN, ,UNO00006,1-1,5,21,0 B
PIN,,GND,1-1,5,23,GND
PIN,,UNO00007,1-1,5,21,0 C
PIN,,UNOO0CO08,1-1,5,23,10_C
PIN, ,UNO0C009,1-1,5,23,I1 C
PIN,,UNO00010,1-1,5,21,0 D
PIN,,UNO00011,1-1,5,23,10_D
PIN,,UN000012,1-1,5,23,11 D
PIN,,VCC,1-1,5,23,VCC

)
$1G6,Q 1,1-1,5,0 1
$1G,vee,1-1,5,vVee
SIG,A,1-1,5,A
SIG,GND,1-1,5,GND
s1G,B,1-1,5,B
SIG,0UT,1-1,5,0UT
SIG,CLOCK,1-1, 5, CLOCK
)

Figure B-19. Example pinlist in the FutureNet netlist format.
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The netlist in figure B-20 was created from the schematic
in figure B-1 with the Create a netlist (instead of a
pinlist) option selected.

NETLIST, 2

(DRAWING, ORCAD.NET, 1-1

DATA, 50,Generic Netlist Example
DATA, 51, OxrCAD-01
DATA,52,A

DATA, 54, October 30, 1990

)
(SYM, 1-1,1
DATA, 2,Ul

DATA, 3, 74LS00
DATA, 4, 14DIP300
DATA, 23,10_A
DATA, 23,11 A
DATA, 21,0 A
DATA, 23, I0_B
DATA, 23,11 _B
DATA,21,0 B
DATA, 23, GND
DATA, 21,0 C
DATA, 23,10_C
DATA,23,I1_C
DATA, 21,0 D
DATA, 23,I0_D
DATA,23,I1_D
DATA, 23,VCC

)
(sYM, 1-1,2

DATA, 2,U2

DATA, 3, 741832
DATA, 4, 14DIP300
DATA, 23,10_A
DATA,23,I1_A
DATA, 21,0 A
DATA, 23,10_B
DATA, 23,11_B
DATA, 21,0 B
DATA, 23,GND
DATA,21,0 C
DATA, 23,10_C
DATA, 23,11 _C
DATA, 21,0 D
DATA, 23,10 D
DATA, 23,11 D
DATA, 23, VCC

)

Figure B-20. Example netlist in the FutureNet netlist format
(continued).
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(SIG,,***000001,1-1,5, ***000001
PIN,1-1,1,U1,21,0 C
PIN,1-1,2,U2,23,1I0 A

)
(s16,,9_1,1-1,5,Q_1
PIN,1-1,1,U1,21,0 B
PIN,1-1,2,U2,23,I1 A
|PIN,1-1,1,U1,23,I0 A
)
(SIG, , ***000003,1-1, 5, ***000003
PIN,1-1,1,U1,23,11 B
PIN,1-1,1,U1,21,0 A

)
(s16, ,vcc,1-1, 5, Vvee
PIN,1-1,2,U2, 23, VCC
PIN,1-1,1,U1,23,VCC
)
(s1G,,A,1-1,5,A
PIN,1-1,1,U1,23,10 C
PIN,1-1,1,U1,23,11 C
}
(SIG, ,GND, 1-1, 5, GND
PIN,1-1,2,U2,23,GND
PIN,1-1,1,U1, 23, GND
)
(s1G,,B,1-1,5,B
PIN,1-1,1,U1,23,10 B
)
(S1G, ,0UT,1-1, 5, OUT
PIN,1-1,2,U2,21,0 A
)
(SIG, , CLOCK, 1-1, 5,CLOCK
PIN,1-1,1,U1,23,11_A

)

Figure B-20. Example netlist in the FutureNet netlist format.
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HiLo (HILO.CF)

The first option available for the HiLo format is:
J Do not append sheet number to labels

If this option is not selected, the HiLo formatter appends
a dollar. sign ($) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The second option available for the HiLo format is:
O Include unconnected pins

If this option is selected, the HiLo formatter assigns all
unconnected pins a unique net. If this option is not
selected, the HiLo formatter assigns an unique net and
reports an error.

The netlist in figure B-21 was created from the schematic
in figure B-1 with no options selected.
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* %
* %k
* %
*x
**
* %
*k

Generic Netlist Example Revised: October 30,
OrCAD-01 Revision: A
OrCAD

3175 NW Aloclek Drive

Hillsboro, OR 97124-7135

{503) 690-9881 Sales & Administration
{503) 690-9722 Technical Support

CCT ORCAD (

* %

Please put your circuit interface definition here
)i

14DIP300

Ul

(
Q$1,
CLOCK,
N00003,
B!

NO0003,

Q$1,

GNDI

NO0001,

A,

AI

’

7

’

vee

)y:

14D1P300

U2

€
NO0001,

1990

Figure B-21. Example netlist in the HiLo format.
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IntelADF  Three formatting options are available for the IntelADF
(INTELADF.CF) format.

O Suppress comments

If this option is selected, the formatter won’t put comments
in the resulting netlist file. Comments in the IntelADF
format are delimited by the percent (%) character.

0 Do not append sheet number to labels

If this option is not selected, the IntelADF formatter
appends a period (.) and the sheet number to any labels.

A CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

QO Include unconnected pins

If this option is selected, the IntelADF formatter assigns
all unconnected pins a unique net. If this option is not
selected, the IntelADF formatter assigns an unique net
and reports an error.

Title block  Title block information is placed in the first 10 lines of
the netlist. Table B-2 shows an example netlist header
and the title block information from which the header
was extracted. Header information in bold is text you
enter in the schematic’s title block.
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Line Example Header Title Block Field
1 ADF Example Title of sheet

1 October 11, 1990 Date

2 OrCAD-02 Document Number

2 A Revision Code

3 OrCAD Organization Name
4 3175 NW Aloclek Drive lst Address Line

6 Turbo = ON 3rd Address Line
i 5C031 4th Address Line
9 OPTIONS:TURBO = ON

10 PART:5C031

Table B-2. Title block information in Intel ADF netlists.
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Pipe commands

Caveats

You can place equations in your schematic to be included
in the netlist. To place these equations in your worksheet,
use the Draft’s PLACE Text command. You can also use a
text editor to put the equations in an ASCII file, then use
Draft’s BLOCK ASCII Import command to import the
contents of the file and place it on the worksheet.

Each equation must start with the pipe character (|). (On
many PC keyboards, the pipe character appears as a
broken vertical bar). The first line must be:

| EQUATIONS

This tells the formatter that some IntelADF equations
need to be included in the netlist. The equations can
contain any information you want to include in the netlist.

When you create an IntelADF netlist, you must configure
Schematic Design Tools to use the OrCAD-supplied
ADF.LIB library. You can only use the parts provided in
the ADF library to create the schematic.

Inputs and outputs are handled differently in OrCAD’s
Schematic Design Tools and the Intel software.
Schematic Design Tools defines inputs and outputs with
module ports and an input/output library object. Intel
defines inputs and outputs with a library object which is
then tagged with the appropriate pin number. In figure B-
2, the CLOCK signal is an input and the STROBE signal is
an output.

Additionally, library objects with unused pins default to
pre-defined levels in the Intel software. Because
Schematic Design Tools does not default unconnected
pins to any particular level, you must tie all unused pins
to the appropriate level.

The netlist in figure B-22 was created from the schematic
in figure B-2 with no options selected.



Appendix B: Netlist formats

ADF Example Revised: October 30,
OrCAD-02 Revision: A
OrCAD

3175 NW Aloclek Drive

TURBO = ON
5C031

OPTIONS:TURBO = ON
PART:5C031

INPUTS:
ENABLE
RESET
COINDROP
CUPFULL
CLOCK

OUTPUTS:
DROPCUP
POURDRNK
STROBE

NETWORK:
H.1=AND (F.1,E.1) % SYM 1
A.1=AND(B.1,C.1) % SYM 2
Q.1=AND (F.1,R.1) % SYM 3
G.1=AND(K.1,L.1,M.1) % SYM 4 %

P.1=AND (K.1,E.1,L.1) % SYM 5 %
STROBE=CONF{A.1,VCC) % SYM 6 %

M.1=INP (COINDROP) % SYM 7 %

D.1=INP (CLOCK) % SYM B %

N.1=INP (CUPFULL) % SYM 9 %

I.1=INP (RESET) % SYM 10 %

J.1=INP (ENABLE) % SYM 11 %

C.1=NOT(D.1) % SYM 12 %

L.1=NOT (N.1) % SYM 13 %

R.1=NOT(E.1) % SYM 14 %

K.1=NOT(F.1) % SYM 15 %

0.1=OR(P.1,0Q.1) % SYM 16 %

DROPCUP, F.1=RORF (G.1,D.1,H.1,1.1,J.1) % SYM 17 %
POURDRNK, E.1=RORF (0.1,D.1,H.1,1.1,J.1) % SYM 18 %
B.1=XOR(E.1,F.1) % SYM 19 %

R N o

EQUATIONS:
G=(K&L&M;
H = (F & E)

0= (P # Q)
END$

7
’

1990

Figure B-22. Example netlist in the Intel ADF format.
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Intergraph
(INTERGRA.CF)

The only option available for the Intergraph format is:
0 Do not append sheet number to labels

If this option is not selected, the Intergraph formatter
appends a slash (/) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The netlist in figure B-23 was created from the schematic
in figure B-1 with no options selected.

$PART

14DIP300 Ul

14D1P300 U2

$NET

NOO0O1 Ul-8 U2-1
Q/1 Ul-6 U2-2 Ul-1
NOOCO3 U1-5 Ul1-3
vce U2-14 U1-14
A U1-9 U1-10
GND U2-7 U1-7
B Ul-4

ouT U2-3

CLOCK Ul-2

$

Figure B-23. Example netlist in the Intergraph format.
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Mentor
(MENTOR.CF)

The only option available for the Mentor Board Station V6
format is:

0 Do not append sheet number to labels

If this option is not selected, the Mentor formatter appends
an underscore (_) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The Mentor formatter creates two files: a netlist file and
a component file. A second filename must be entered in
the “Destination 2” entry box for the formatter.

The netlist in figure B-24 and the corresponding component
file in figure B-25 were created from the schematic in
figure B-1 with no options selected.

NET °'NO0OOO1*' Ul-8 U2-1
NET 'Q 1' Ul-6 U2-2 Ul-1
NET 'NO00O3' Ul-5 Ul-3
NET 'VCC' U2-14 Ul-14
NET 'A* Ul-9 Ul-10

NET ‘GND' U2-7 Ul-7

NET 'B*' Ul-4

NET ‘OUT' U2-3

NET 'CLOCK' Ul-2

Figure B-24. Example netlist in the Mentor format.

# OrCAD Formatted Netlist for MENTOR Board Station V6 -
# Reference . Value Field Module Field
Ul PART 74LS00 14DIP300
U2 PART 74Ls32 14D1P300

Figure B-25. Example component file in the Mentor format.
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MultiWire  The only option available for the MultiWire format is:
(MULTIWIR.CF) U Do not append sheet number to labels
If this option is not selected, the MultiWire formatter
appends a dash (-) and the sheet number to any labels.

A CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The netlist in figure B-26 was created from the schematic
in figure B-1 with no options selected.

NO00OO1 Ul 8
NO0001 U2 1
Q-1 Ul 6
Q-1 U2 2
Q-1 ul 1
N00003 ul 5
N0O00O03 Ul 3
vce U2 14
vece ul 14
A Ul 9
A Ul 10
GND U2 7
GND Ul 7
B Ul 4
ouT U2 3
CLOCK Ul 2
-1

Figure B-26. Example netlist in the MultiWire format.
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OrCAD/PCB 1I
(PCBII.CF)

This netlist formatter provides backward compatibility
to OrCAD/PCB II. PC Board Layout Tools, Release IV,
uses the connectivity database directly, so no formatting
is required. For more information on transfering to PC
Board Layout Tools, see Chapter 31: To Layout, and the
PC Board Layout Tools User's Guide.

The only option available for the OrCAD/PCBII format is:

Q Do not append sheet number to labels

If this option is not selected, the OrCAD/PCB II
formatter appends an underscore (_) and the sheet number
to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The netlist in figure B-27 was created from the schematic
in figure B-1 with no options selected.

( { OrCAD/PCB II Netlist Format
Generic Netlist Example

OrCAD-01

OrCAD

3175 NW Aloclek Drive

Hillsboro, OR 97124-7135

(503) 690-9881 Sales & Administration
(503) 690-9722.Technical Support }

Revised:
Revision: A

October 30, 1990

( 6CBBACBA 14DIP300 Ul 74LsS00
191)
CLOCK }
NOOO0O3 )
B )
NOCOQO03 )
Q1)
GND )

8 NO00O1 )
9
10 A)

11 21 )

N oy WN

o~ e o o o o o e e

Figure B-27. Example netlist in the OrCAD/PCB II format (continued).
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(12 22)

(13 23)

{ 14 vcC )
)

( 6E46169D 14DXP300 U2 74LS32
1 NOOOO1 )
2Q1)
3 OUT )

4 24 )

5 25 )

6 26 )

7 GND )
8 27 )

9 28 )
10 29)
11 210 )
12 211 )
13 212 )
14 vCC )

P e L e e R h e e T e N

Figure B-27. Example netlist in the OrCAD/PCB II format.
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OrCAD
Programmable Logic
Design Tools
(PLDNET.CF)

Caveats

This netlist format is used only when defining
Programmable Logic Design Tools logic graphically. See
the Programmable Logic Design Tools User’s Guide and the
Programmable Logic Design Tools Reference Guide for details.

One option is available for the PLD Netlist format:
J Do not append sheet number to labels

If this option is not selected, the PLD Netlist formatter
adds an underscore (_) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

When you create a PLD netlist, you must configure
Schematic Design Tools to use the OrCAD-supplied
PLDGATES.LIB part library. You can only use the parts
provided in PLDGATES.LIB to create the schematic.

The netlist in figure B-28 was created from the schematic
in figure B-5.
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PID Netlist Example Revised: October 30, 1990
OrCAD-05 Revision: A
OrCAD

|
|
|
| 3175 NW Aloclek Drive

| Hillsboro, OR 97124-7135

| (503) 690-9881 Sales & Administration
| (503) 690-9722 Technical Support

|

Netlist: BO,AO0,Al,Bl

->
Y0,Y1,Y2,Y3
{
G04 (AO,NO0001) | Ul
G04 (A1,NO0004) | U2
©04 (BO,NO0007) | U3
G04 (B1,N00010) | U4
| US
GO4 (BO,NO0014) | U6

G08 (BO,AO,YO) | U7

Gl1 (NO0OO1,B0,~,=,=,-,=,=,~,—,—,NO0002,Al) | us
Gl1 (B1,NOO004,-,-,-,-,-,-,-,~,—,NOCOO5,A0) | U9
Gl1 (B1,NO0007,=,-,-,—,—, ==, -, —,NOO008,A0) | ULO
Gll (NO0O010,BO,-,-,~-,~,~,-,~,=,~-,NOC009,Al) | Ull
Gl1 (B1,Al,-,-,=,=,—,—,—»—,—,NOOO11,NO0012) | U12
611 (B1,N00014,-,-,~,~,~,=,~,~,~,NOO013,A1) | U13

G21 (RO,Al,-,B0,B1,Y3) | Ul4
G32 (NOO011,N00013,Y2) | U15
G32 (NO0008,N00009,NOO006) | Ul6
G32 (N00002,N00005,N00003) | U17

|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
[
| GO4 (AO,NO0012)
|
|
|
|
|
|
|
|
|
]
|
|
| @32 (NCOO0O03,N00006,Y1) | U18
|

Figure B-28. Example netlist in the PLD Netlist format.
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OrCAD Digital
Simulation Tools
Model
(VSTMODEL.CF)

Pipe commands

Caveats

This netlist format is used only when compiling Digital
Simulation Tools simulation models. See the Digital
Simulation Tools User’s Guide for details.

One option is available for the VSTModel netlist.
U Suppress comments in the netlist file

If this option is selected, the formatter won’t put
comments in the resulting netlist file. Comments in the
VSTModel format begin with a semicolon(;).

Lines of text may be placed in your schematic, to be
included in the VSTModel netlist. Use Draft ‘s PLACE
Text command to place the text in your schematic, or use
an editor to put the text in a text file, then use Draft’s
BLOCK ASCII Import command to import the contents
of the file and place it on the worksheet.

Each line of text must start with the pipe character ().
(On many PC keyboards, the pipe character displays as a
broken vertical bar.) The first line must be:

|VST_MODEL

This tells the formatter to extract the information in the
following lines of text when generating a VSTModel
netlist. The remaining lines can contain a header,
comments, and directives compatible with OrCAD’s
Digital Simulation Tools Add Device Model device
modeling language. For details on the Add Device Model
Language, see the Digital Simulation Tools User’s Guide.

When you create a VSTModel netlist, you must have
Schematic Design Tools configured to use the OrCAD-
supplied VSTGATES.LIB, VSTRAM.LIB, VSTROM.LIB,
and VSTOTHER.LIB part libraries. You can only use the
parts provided in these libraries to create the schematic.
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The netlist in figure B-29 was created from the schematic
in figure B-3 with no options selected.

;

;2 TO 1 MULTIPLEXOR

r’

: 21MUX MY LIB 4
LINV(P3;L1) ;M1

LAND (P2,P1;12) ;M2

ILNOR (L1,P1;L3) ;M3

SET (RHIGH)
OR(L2,L3;P4;10,50,15,50) ;M4
%

Figure B-29. Example netlist in the VSTModel format.
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PADS ASCII
(PADSASC.CF)

The only option available for the PADS ASCII format is:
U Do not append sheet number to labels

If this option is not selected, the PADS ASCII formatter
appends a dash (-) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

In addition to the connection list file, the PADS ASCII
formatter also creates a part list file. A second filename
must be entered in the Destination 2 entry box for the
formatter.

The netlist in figure B-30 and the corresponding component
file in figure B-31 were created from the schematic in
figure B-1 with no options selected.

*PADS-PCB
*Net

*Sig N1
Ul.8 U2.1
*Sig Q-1
Ul.6 U2.2 Ul.1
*Sig N00003
Ul.5 Ul.3
*Sig vCC
U2.14 01,14
*Sig A
Ul.9 Ul.10
*Sig GND
U2.7 U1.7
*sig B
Ul.4

*Sig QUT
U2.3

*Sig CLOCK
Ul.2

*End

Figure B-30. Example connection list in the PADS ASCII format.
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*PADS-PCB
*Part*

Ul 14D1P300
U2 14DIP300

*End

Figure B-31. Example part list in the PADS ASCII format.

&
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PCAD (PCAD.CF)

The first option available for the PCAD format is:
Q Do not append sheet number to labels

If this option is not selected, the PCAD formatter appends
an underscore (_) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The second option available for the PCAD format is:
d Include unconnected pins

If this option is selected, the PCAD formatter assigns all
unconnected pins a unique net. If this option is not selected,
the PCAD formatter assigns an unique net and reports an
error.

The netlist in figure B-32 was created from the schematic
in figure B-1 with no options selected.
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{ COMPONENT ORCAD.PCB
{ENVIRONMENT
{PDIFrev 1.30}
{Program "PC-CARDS Version 0.02"}
{DBtype "PC-Board"}
{DBrev 1.0}
{DBunit “MIL"}
{DBgrid 1}
{lyrstr "PADCOM™ 7 “FLCOMP" 7 “PADSLD" 8
"FLSOLD" 8 "“PADINT" 9
“FLINT" 9 “GNDCCM" 10 “FLGCON" 10
"GNDCLR" 12 “FLGCLR" 12
"PWRCLR" 13 “FLPCLR" 13 "SLDMSK" 14
“FLSMSK" 14 "DRILL" 15
"FLDRLL" 15 "PIN" 4 “BRDOUT" 4 “FLTARG" 4
"SLKSCR" 6
“"DEVICE" 5 "“ATTR" 6 “REFDES" 6 "“COMP" 1
“SOLDER" 2 "“INT1" 3
}
{USER
{PCAD
{Vw 750 350 8}
{lv 241 00000000000000011011002 20}
{Gs 50 50}
}
}
{DISPLAY
[Ly *“COMP"]
[Ls "SOLID"] [Wd 15]
[Ts 125] [T3 “cCC"] [Tr 1] [Tm “N"}
}
{ SYMBOL
{PIN_DEF
}

Figure B-32. Example netlist in the PCAD format (continued).
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{PIC
}
{ATR
{IN
{Org -32767 -32767}
{Ty 255}
}
}
}
{DETAIL
}
(NET_DEF
}
{PAD_STACK
}
{ SUBCOMP
{I 14DIP300.PRT Ul
{cN
Q1
CLOCK
NET00003
B
NET00003
Q1
GND
NET00001

W oo s W N

[
o

=
N
W Wy

-
a oW

vce
}
}
{I 14DIP300.PRT U2
{CN

NET(00001

Q1

OouT

?

?

?

GND

W Jd oW N

el el
B WP O o
W ey o W

vce

Figure B-32. Example netlist in the PCAD format.
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PCADnlt
(PCADNLT.CF)
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The only option available for the PCADnlt format is:
d Do not append sheet number to labels

If this option is not selected, the PCADnlt formatter adds
an underscore (_) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The netlist in figure B-33 was created from the schematic
in figure B-1 with no options selected.

Revised:
Revision: A

% Generic Netlist Example October 30, 1990
% OrCAD-01

% OrCAD

% 3175 NW Aloclek Drive
% Hillsboro, OR 97124-7135
% (503) 690-9881 Sales & Administration
% (503) 690-9722 Technical Support
BOARD = ORCAD.PCB;

PARTS

14DIP300 - Ul, % 74LS00
U2; % 74L832

NETS

N0O00O1 = Ul/8 U2/1 ;

01 = Ul/6 U2/2 U1/1 ;

N0O00O3 = U1/5 U1/3 ;

vee = U2/14 U1/14 ;

A = U1/9 UL/10 ;

GND = U2/7 U1/7 ;

B =Ul/4 ;

OouT = U02/3 ;

CLOCK = Ul/2 ;

Figure B-33. Example netlist in the PCADnlt format.
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RacalRedac
(RACALRED.CF)

The only option available for the RacalRedac format is:
d Do not append sheet number to labels

If this option is not selected, the RacalRedac formatter
adds an underscore (_) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The RacalRedac formatter creates two files. In addition
to the netlist file, it also creates a component file. A
second filename must be entered in the Destination 2
entry box for the formatter.

The netlist in figure B-34 and the corresponding component
file in figure B-35 were created from the schematic in
figure B-1 with no options selected.
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.PCB

.REM Generic Netlist Example Revised: October 30, 1990
.REM OrCAD-01 Revision: A

.REM OrCAD

.REM 3175 NW Aloclek Drive

.REM Hillsboro, OR 97124-7135

.REM (503) 690-9881 Sales & Administration
.REM (503) 690-9722 Technical Support

.CON

.COD 2

.REM N00OOO1

Ul 8u21

.REM Q0 1 (local to sheet 1)
Ulevu220Ull
.REM NOOOO3

U1 5 Ul 3

.REM VCC

U2 14 U1 14
.REM A

Ul 9 U1 10
-REM GND

U2 701 7

.REM B

Ul 4

.REM OUT

Figure B-34. Example netlist in the RacalRedac format.

U2 3

.REM CLOCK

Ul 2

.EOD

.PCB

.REM Generic Netlist Example Revised: October 30, 1990
.REM OrCAD-01 Revision: A
-REM OrCAD

.REM 3175 NW Aloclek Drive

.REM Hillsboro, OR 97124-7135

.REM (503) 690-9881 Sales & Administration

-REM (503) 69%0-9722 Technical Support

-REF

-REM 74LS00
Ul 14DIP300
.REM 74LS32
U2 14DIP300
.ECD

Figure B-35. Example component list in the RacalRedac format.
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Scicards = The only option available for the Scicards format is:
(SCICARDS.CF) U Do not append sheet number to labels
If this option is not selected, the Scicards formatter
appends a dash (-) and the sheet number to any labels.

CAUTION: If you select this option, labels with the

A same name on different sheets are merged into one net.
This option is typically selected only when the design
consists of a single schematic sheet.

The netlist in figure B-36 was created from the schematic
in figure B-1 with no options selected.

PARTS LIST
T74Ls00 14pI1P300 Ul
74L832 14DIP300 02
EOS
NET LIST
NODE 1 $

Ul 8 U2 1
NODENAME Q-1 $

Ul 6 U2 2 Ul 1
NODE 3 $

U1 5 Ul 3
NODENAME VCC $

U2 14 Ul 14
NODENAME A $

Ul 9 ul 10
NODENAME GND $

U2 7 Ul 7
NODENAME B S

Ul 4
NODENAME CUT $

U2 3
NODENAME CLOCK $

Ul 2
ECS

Figure B-36. Example netlist in the Scicards format.
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SPICE (SPICE.CF)

This is one of two SPICE formatters supplied with
OrCAD’s Schematic Design Tools. This formatter can
only be used to create flat SPICE netlists. The
hierarchical SPICE formatter is discussed in the next
section.

The first option available for the SPICE format is:
1 Do not append sheet number to labels

If this option is not selected, the SPICE formatter appends
an underscore (_) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The second available option is:
U Include unconnected pins

If this option is selected, the SPICE formatter assigns all
unconnected pins a unique net. If this option is not
selected, the SPICE formatter assigns an unique net and
reports an error.

The third available option is:
U Use node names

If this option is selected, the SPICE formatter uses the
node names you have placed on the schematic (via labels
and module ports) where available. Not all versions of
SPICE support alphanumeric node names, check your
SPICE manual. If your version of SPICE does not allow
alphanumeric node names, you can still give them numeric
names (such as ‘17’). These numeric names will not
interfere with the ones generated by the SPICE formatter,
since formatter generated node numbers begin at 10000
(except GND, which is always 0).
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Pipe commands

Caveats

You can place lines of text in your schematic, to be included
in the SPICE netlist. Use Draft s PLACE Text command to
place the text in your schematic, or use an editor to put the
text in an ASCII file, then use Draft 's BLOCK ASCII
Import command to import the contents of the file and place
it on the worksheet.

Each line of text must start with the pipe character (1).
(On many PC keyboards, the pipe character appears as a
broken vertical bar.) The first line must be:

| SPICE

This tells the formatter to extract the information in the
following lines of text when generating a SPICE netlist.
The remaining lines can contain any information you want
to include in the netlist. The lines following | SPICE are
placed at the top of the netlist.

Schematic Design Tools can create netlists larger than
most PC-based SPICE programs accept. Consult your SPICE
manual for the limits. If your PC meets SPICE’s memory
requirements, you can generate the largest netlist allowed.

The part value is used to pass modeling information to
the netlist. For instance, resistor R51 in figure B-4 has a
value of 1K Ohms.

Use the special PSPICE.LIB or SPICE.LIB libraries
supplied by OrCAD when generating a SPICE netlist.
These libraries already have pin numbers on the parts
and are compatible with most versions of SPICE. The
PSPICE.LIB contains many specific part types, such as a
2N2222 NPN transistor, that are not provided in the
generic SPICE.LIB.

To modify or create your own SPICE library, you must
support the proper model pin numbers. To implement this,
use the Decompile Library or Edit Library librarians and
convert the desired OrCAD-supplied libraries into a
library source file. Make the appropriate changes to the
source file and recompile the modified library back to an
object file using the Edit Library button.
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All library part pin names should be changed to reflect
the model node index. To find out the proper node
ordering, see your SPICE manual.

As an example of what to change, the OrCAD-supplied
NPN transistor has the pin names defined as base, emitter,
and collector in the DEVICE.LIB library. For SPICE to
understand the nodal information, the pin names must be
changed from base, emitter, and collector to 2, 3, and 1 (as
defined in the SPICE manual). Therefore, the library source
file for an NPN transistor that is compatible with the
SPICE pin numbering convention is as follows:

*NPN'
REFERENCE 'Q"
{X Size =} 2 (Y Size =} 2 {Parts per Package =} 0

Ll SHORT IN 2
B2 SHORT IN '3
T2 SHORT IN 1
{ O)eevnnnn 2SS #

{ 1} ## #

Figure B-37. Library source file for the NPN transistor.

The SPICE formatter creates two files. In addition to the
netlist file, it also creates a map file. The node numbers
created by the formatter are placed in the .MAP file so
you may cross reference the SPICE node numbers with the
node names that you have specified in your schematic.
The filename for this map file must be entered in the
Destination 2 entry box for the formatter.

The netlist in figure B-38 and the corresponding map file
in figure B-39 were created from the schematic in figure
B-4 with no options selected.
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* SPICE Example Revised:
* OrCAD-04 Revision: A
* OrCAD

* 3175 NW Aloclek Drive

* Hillsboro, OR 97124-7135

* (503) 690-9881 Sales & Administration
* (503) 690-9722 Technical Support
.OPTIONS ACCT LIST NODE OPTS NOPAGE RELTOL=.001
.WIDTH OUT=80

.DC VIN -0.25 0.25 0.005

.AC DEC 10 1 10GHZ

.TRAN/OP SNS 5S00NS

.MODEL QNL NPN (BF=80 RB=100 CJS=2PF
+ TF=0.3NS TR=6NS VAF=50)

.PRINT DC V(4) V(5)

.PLOT DC IC(Q2)

.PROBE

VCC 10007 0 DC 12

VIN 10008 O AC 1 SIN(O 0.1 SMEG)

VEE 10010 0 DBC -12

RC1 10007 10001 10K

RC2 10007 10002 10K

RS1 10004 0 1K

RS2 10008 10003 1K

RBIAS1 10007 10006 20K

CLOAD1 10001 10002 SPF

Q1 10005 10006 10010 QNL

Q2 10001 10003 10005 @NL

Q3 10002 10004 10005 ONL

Q4 10006 10006 10010 ONL

.END

October 30, 1990

Figure B-38. Example netlist in the SPICE format.

10001 4
10002 5
10005 6
10006 7
10007 vCC DC 12
10008 VIN AC 1 SIN(O 0.1 SMEG)
0 GND
10010 VEE DC -12

Figure B-39. Example map file in the SPICE format.
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Tango (TANGO.CF)
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The only option available for the Tango format is:
Do not append sheet number to labels

If this option is not selected, the Tango formatter appends
a dash (-) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The netlist in figure B-40 was created from the schematic
in figure B-1 with no options selected.
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Generic Netlist Example Revised: October 30, 1990
OrCAD-01 Revision: A
OrCAD

3175 NW Aloclek Drive

Hillsboro, OR 97124-7135

(503) 690-9881 Sales & Administration
{503) 690-9722 Technical Support

[
Ul

14DIP300
74Ls00

]

l
02

14DIP300
74L832

]
(
N0O0001
ul,8
v2,1

)
{
Q-1
U1, 6
u2,2
u1,1

Figure B-40. Example netlist in the Tango format (continued).
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N00003
u1,5
u1,3

vee
U2,14
ul,14

u1,9
U1,10

Figure B-40. Example netlist in the Tango format.
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Telesis
(TELESIS.CF)

The only option available for the Telesis format is:
J Do not append sheet number to labels

If this option is not selected, the Telesis formatter
appends a slash (/)and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The netlist in figure B-41 was created from the schematic
in figure B-1 with no options selected.

SPACKAGES

14DIP300! 74LS00; Ul
14D1P300! 74L8S32; U2
SNETS

NO0001; Ul.8 U2.1
Q/1; Ul.6 U2,2 Ul.1
N00003; Ul.5 Ul.3
vVcC; U2.14 Ul.14

A; Ul.9 Ul.10

GND; U2.7 Ul.7

B; Ul.4

ouT; U2.3

CLOCK; Ul.2

SEND

Figure B-41. Example netlist in the Telesis format.
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Vectron
(VECTRON.CPF)

The only option available for the Vectron format is:
0 Do not append sheet number to labels

If this option is not selected, the Vectron formatter
appends a period (.) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The Vectron formatter creates two files. In addition to
the netlist file, it also creates a part list file. A second
filename must be entered in the “Destination 2” entry
box for the formatter.

The netlist in figure B-42 and the corresponding part file
in figure B-43 were created from the schematic in figure
B-1 with no options selected.

*N00001 Ul 8 U21

*Q.1 Ul 6022011
*N00Q03 Ul 501 3
*VCC U2 14 Ul 14
*A Ul 9 Ul 10
*GND U2 7 U017

*B Ul 4

*QUT U2 3

*CLOCK Ul 2

Figure B-42. Example netlist in the Vectron format.

Ul 14D1P300
U2 14DIP300

Figure B-43. Example part list file in the Vectron format.
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WireList

Three options are available for the WireList format is:
J Do not append sheet number to labels

If this option is not selected, the WireList formatter
appends an underscore (_) and the sheet number to any
labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

d Do not output pin numbers for Grid Array
parts

When this option is not selected, the WireList format
does not output pin numbers for grid array parts.

d Abbreviate label descriptions

If this option is selected, the WireList format
shortens label descriptions.

The netlist in figure B-44 was created from the schematic
in figure B-1 with no options selected.
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Wire List

Generic Netlist Example

OrCAD-01
OrCAD

3175 NW Aloclek Drive

Hillsboro, OR 97124-7135
(503) 690-9881 Sales & Administration

{503) 690-9722 Technical Support

<<< Component List >>>

74LS00
741832

<<< Wire List >>>

NODE REFERENCE PIN #

[00001] NOOOO1
Ul
U2

Ul
U2

PIN NAME

oc
10 A

{00002} Q 1 (local to sheet 1)

Ul
U2
Ul

{00003} NOQOO3
Ul
Ul

[00004] vCC
U2
Ul

6
2
1

14
14

0B

vcc
vece

Revised:
Revision: A

14DIP300
14D1P300

PIN TYPE

Output
Input

Output
Input
Input

Input
Output

.Power
Power

October 30, 1990

PART VALUE

74Ls00
74Ls32

74Ls00
74L832
741500

74Ls00
74Ls00

74L832
74LS00

Figure B-44. Example netlist in the WireList format (continued).
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[00005] A

Ul 3 10 ¢C Input 74Ls00

Ul 10 I1 ¢ Input 741800
[00006] GND

U2 7 GND Power 741832

Ul 7 GND Power 74Ls00
[o0007] B

Ul 4 I0_B Input 74100
{oooos8] ouT

U2 3 O A Output 74LS32
[00009] CLOCK

Ul 2 I1 A Input 74LS00

Figure B-44. Example netlist in the WireList format.
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Hierarchical
netlists

Example Schematics

566

In order to create a netlist in one of the hierarchical
formats, your schematic must have been processed by
INET (linking is not necessary). The necessary steps are
explained in Chapter 11: Create Hierarchical Netlist.

Hierarchical netlist formatter files are distinguished by
a .CH file extension. They cannot be used within the
Create Netlist processor (the two interpreter formats are
similar; but process incompatible data structures).

Each of the formatters can create formatted netlists that
contain either simple or complex hierarchies.

The two schematics shown in figures B-45 and B-46 are
used by the hierarchical EDIF and SPICE netlists.
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EDIF (EDIF.CH)

This is one of two EDIF (Version 2 0 0) formatters
supplied with OrCAD’s Schematic Design Tools. This
formatter can only be used to create hierarchical EDIF
netlists. The flat EDIF formatter was discussed in the
previous section. All of the options that apply to the flat
EDIF format apply to the hierarchical version as well.
The first option available for the EDIF format is:

U Do not append sheet number to labels

If this option is not selected, the EDIF formatter appends
an underscore (_) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The EDIF formatter can also output pin numbers to the
netlist instead of pin names.

0 Output pin numbers (instead of pin names)

Not all parts have both pin names and pin numbers
defined. If this option is selected, and a pin without a
number is found, the pin name is used. If a netlist
consisting entirely of pin numbers is required, you may
need to modify the library part.

The hierarchical EDIF formatter manages the hierarchy
by turning sheets in the schematic into CELLs in the main
LIBRARY. These cells can then be referred to by
INSTANCE where needed. Because EDIF requires a define-
before-use philosophy, the hierarchy appears to be
inverted in the netlist (the root sheet is the last CELL in
the main LIBRARY).

The netlist in figure B-49 was created from the schematic
in figure B-44 with no options selected.
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(edif &EX6
(edifVersion 2 0 0}
(ediflevel 0)
(keywordMap (keywordLevel 0))
(status
(written
(timeStamp 0 0 0 0 O 0)
(program “HFORM,EXE")
(comment "Original data from OrCAD/SDT schematic"))

{comment
(comment
{comment
(comment
(comment
(comment
(comment
(comment
{comment

“Hierarchy (Complex) Example")

" November 7, 1990")

"OrCAD-06")

uAu)

“OI‘CAD“)

*3175 NW Aloclek Drive")

“Hillsboro, OR 97124-7135")

" (503) 690-9881 Sales & Administration")
" (503) 690-9722 Technical Support"}))

(external OrCAD_LIB
(edifLevel 0)
(technology
(numberDefinition
(scale 1 1 (unit distance))))
(cell &74LS04
{cellType generic)
{comment “From OrCAD library TTL.LIB")
(view NetlistView
{(viewType netlist)
(interface
(port &I_A (direction INPUT))
(port &I_B (direction INPUT))
(port &I_C (direction INPUT))
(port &I _D (direction INPUT))
{port &I E (direction INPUT))
(port &I_F (direction INPUT))

(port
(port
{port
(port
(port
{port
(port
(port

&0 A
&0 B
&0 C
&0 D
&0 E
&0_F
svee
&GND

(direction
(direction
(direction
(direction
{direction
(direction
(direction
{(direction

OUTPUT) )
OUTPUT) )
OUTPUT) }
OUTPUT) )
OUTPUT) )
OUTPUT}) }
INPUT))
INPUT)))))

(cell &74LS08
{cellType generic)
{(comment “From OrCAD library TTL.LIB")
(view NetlistView
(viewType netlist)
(interface

(port
(port
(port
{port
(port
(port
(port
(port

&I0_A (direction
&I0_B (direction
&I0_C (direction
&I0_D ({direction
&I1 A (direction
&I1_B (direction
&I1_C (direction
&I1 D (direction

INPUT) )
INPUT) )
INPUT))
INPUT) )
INPUT))
INPUT))
INPUT) )
INPUT) )
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(port &0 A (direction OUTPUT))
{port &0_B (direction OUTPUT))

Figure B-49. Example netlist in the hierarchical EDIF format
(continued).




Appendix B: Netlist formats

(port &0 _C (direction OUTPUT))
(port &0 D (direction OUTPUT))
(port &VCC (direction INPUT))
(port &GND (direction INPUT)))))
(cell &74Ls32
(cellType generic)
(comment “From OrCAD library TTL.LIB")
(view NetlistView
(viewType netlist)
{(interface
(port &I0_A (direction INPUT))
(port &I0_B (direction INPUT))
(port &I0_C (direction INPUT))
(port &I0_D (direction INPUT)})
(port &I1_A (direction INPUT))
(port &I1_B (direction INPUT))
(port &I1_C (direction INPUT))
(port &I1_D (direction INPUT))
(port &0 _A {(direction OUTPUT))
(port &0 B (direction OUTPUT))
(port &0 C (direction OUTPUT))
(port &0 D {(direction OUTPUT))
(port &VCC (direction INPUT))
(port &GND (direction INPUT)}))})))
(library MAIN_LIB
{edifLevel 0)
(technology
(numberDefinition
(scale 1 1 (unit distance))))
{cell &EX6B
(cellType generic)
(view NetlistView
(viewType netlist)
(interface
(port &CARRY (direction OUTPUT))
(port &SUM (direction OUTPUT))
(port &X (direction INPUT))
(port &Y (direction INPUT)))
(contents
(instance &U2
(viewRef NetlistView
(cellRef &74LS04
(libraryRef OrCAD LIB)))
(property PartValue (string "“74LS04"))
(property ModuleValue (string "14DIP300")))
(instance &U3
(viewRef NetlistView
(cellRef &74LS08
(libraryRef OrCAD LIB)}))
(property PartValue (string “74LS08"))
(property ModuleValue (string "14DIP300"}))
(lnstance &U4
(viewRef NetlistView
(cellRef &74LS08
(libraryRef CrCAD_LIB}))
(property PartValue (string “74LS08"))
(property ModuleValue (string “14DIP300")))
(instance &Ul

Figure B-49. Example netlist in the hierarchical EDIF format

(continued).
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(viewRef NetlistView
(cellRef &74LS32
(libraryRef OrCAD_LIB)})
(property PartValue (string “74LS32"))
(property ModuleValue (string "14DIP300")))
(net &VCC
(joined
(portRef &VCC (instanceRef &U4)}
(portRef &VCC (instanceRef &Ul))
(portRef &VCC (instanceRef &U2))
(portRef &VCC (instanceRef &U3))))
(net &X
(joined
{portRef &X)
(portRef &I1B (instanceRef &U4))
(portRef &IC (instanceRef &U2))
(portRef &IOD (instanceRef &U3))}))
(net NOOOQ13
(joined
(portRef &OD (instanceRef &U3))
(portRef &IOC (instanceRef &Ul)}))
(net N00014
(Joined
(portRef &OD (instanceRef &U2))
(portRef &I1D (instanceRef &U3))))
{net &GND
(joined
(portRef &GND (instanceRef &U4))
(portRef &GND (instanceRef &U1))
(portRef &GND (instanceRef &U3))
(portRef &GND (instanceRef &U2))))
{(net &SUM
(joined
{(portRef &SUM)
{portRef &0OC (instanceRef &Ul))))
{net N0O0O17
(joined
{portRef &I1C (instanceRef &Ul))
{portRef &OA (instanceRef &U4))))
(net &X BAR_3
(joined
(portRef &0OC (instanceRef &U2))
(portRef &I1A (instanceRef &U4))))
(net &Y
(joined
(portRef &Y)
{portRef &IOB (instanceRef &U4))
(portRef &ID (instanceRef &U2))
(portRef &IOA (instanceRef &U4))))
(net &CARRY
(joined
(portRef &CARRY)
(portRef &OB (instanceRef &U4)))))))
{cell &EX6
(cellType generic)
(view NetlistView
(viewType netlist)
(interface

Figure B-49. Example netlist in the hierarchical EDIF format
(continued).
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(port &CARRY_IN (direction INPUT))
(port &CARRY_OUT (direction OUTPUT))
(port &SUM (direction OUTPUT))
(port &X (direction INPUT))
(port &Y {(direction INPUT)))
(contents
(instance &U1
(viewRef NetlistView
(cellRef &74LS32
{libraryRef OrCAD_LIB)}))
(property PartValue (string “74Ls32"))
(property ModulevValue (string "14DIP300"))}
(instance &halfadd A
(viewRef NetlistView
(cellRef &EX6B)}))
(instance &halfadd B
(viewRef NetlistView
(cellRef &EX6B)})
(net &CARRY_IN
(joined
(portRef &CARRY_IN)
(portRef &X (instanceRef &halfadd_A))})
(net &SUM
(joined
(portRef &SUM)
(portRef &SUM (instanceRef ghalfadd A))))
(net NO0023
(joined
(portRef &Y (instanceRef &halfadd A))
(portRef &SUM (instanceRef ghalfadd B))))
(net NOCO24
(joined
(portRef &CARRY (instanceRef &halfadd A))
(portRef &IOA (instanceRef &Ul))))
(net &VCC
{joined
(portRef &VCC (instanceRef &Ul))))
(net &CARRY_OUT
{(joined
(portRef &CARRY_OUT)
(portRef &¢OA (instanceRef &Ul})})
(net N0O0027
(joined
(portRef &I1A ({instanceRef &Ul))
(portRef &CARRY {instanceRef &halfadd B))))
{net &GND
(joined
(portRef &GND (instanceRef &Ul))))
{net &X
(joined
{portRef &X}
{portRef &X (instanceRef &halfadd B))))
(net &Y
{joined
{portRef &Y)
(portRef &Y (instanceRef &halfadd B)})}))))

(design &EX6

(cellRef &EX6
(libraryRef MAIN LIB)))}

Figure B-49. Example netlist in the hierarchical EDIF format.
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This is one of two SPICE formatters supplied with
OrCAD’s Schematic Design Tools. This formatter can
only be used to create hierarchical SPICE netlists. The
flat SPICE formatter was discussed in the previous
section. The formatting options and caveats explained in
the flat SPICE netlist section apply to the hierarchical
netlist as well.

The first option available for the SPICE format is:
d Do not append sheet number to labels

If this option is not selected, the SPICE formatter appends
an underscore (_) and the sheet number to any labels.

CAUTION: If you select this option, labels with the same
name on different sheets are merged into one net. This option
is typically selected only when the design consists of a single
schematic sheet.

The second option available is:

O Include unconnected pins

If this option is selected, the SPICE formatter assigns all
unconnected pins a unique net. If this option is not
selected, the SPICE formatter assigns an unique net and
reports an error.

The third available option is:
I Use node names

If this option is selected, the SPICE formatter uses the
node names you have placed on the schematic (via labels
and module ports) where available. Not all versions of
SPICE support alphanumeric node names, so check your
SPICE manual. If your version of SPICE does not allow
alphanumeric node names, you can still give them numeric
names (for example ‘17’). These numeric names will not
interfere with the ones generated by the SPICE formatter,
since formatter-generated node numbers begin at 10000
(except GND, which is always 0).
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Pipe commands

Caveats

You can place lines of text in your schematic to be included
in the SPICE netlist. Use Draft 's PLACE Text command to
place the text in your schematic, or use an editor to put
the text in an ASCII file, then use Draft 's BLOCK ASCII
Import command to import the contents of the file and
place it on the worksheet.

Each line of text must start with the pipe character (1).
(On many PC keyboards, the pipe character appears as a
broken vertical bar.) The first line must be:

| SPICE

This tells the formatter to extract the information in the
following lines of text when generating a SPICE netiist.
The remaining lines can contain any information you want
to include in the netlist. The lines following | SPICE are
placed at the top of the netlist.

Schematic Design Tools can create netlists larger than
most PC-based SPICE programs accept. Consult your SPICE
manual for the limits. If your PC meets SPICE’s memory
requirements, you can generate the largest netlist allowed.

The part value is used to pass modeling information to
the netlist. For instance, resistor RS1 in figure B-4 has a
value of 1K Ohmes.

Use the special PSPICE.LIB or SPICE.LIB libraries
supplied by OrCAD when generating a SPICE netlist.
These libraries already have pin numbers on the parts
and are compatible with most versions of SPICE. The
PSPICE.LIB contains many specific part types, such as a
2N2222 NPN transistor, that are not provided in the
generic SPICE.LIB.

To modify or create your own SPICE library, you must
support the proper model pin numbers. To implement this,
use the Decompile Library or Edit Library librarians and
convert the desired OrCAD-supplied libraries into a
library source file. Make the appropriate changes to the
source file and recompile the modified library back to an
object file using Edit Library.

577



Schematic Design Tools Reference Guide

578

All library part pin names should be changed to reflect
the model node index. To find out the proper node
ordering, see your SPICE manual.

As an example of what to change, the OrCAD-supplied
NPN transistor has the pin names defined as base, emitter,
and collector in the DEVICE.LIB library. For SPICE to
understand the nodal information, the pin names must be
changed from base, emitter, and collector to 2, 3, and 1 (as
defined in the SPICE manual). Therefore, the library source
file for an NPN transistor that is compatible with the
SPICE pin numbering convention is as follows:

*NPN'

REFERENCE 'Q°'

{X Size =} 2 (Y Size =} 2 {Parts per Package =} O
Ll SHORT IN 2!

B2 SHORT IN '3
T2 SHORT IN 1
L) P L S #

{ 1} ## #

Figure B-50. Library source file for the NPN transistor.

The hierarchical version of the SPICE netlist creates
subcircuit (SUBCKT) definitions for sheets in the
hierarchy. These subcircuits are “called” via the X
command. Since SPICE does not require the subcircuits to be
defined before use, the hierarchy appears in normal form
in the netlist (the root sheet at the top of the netlist file).

The SPICE formatter creates two files. In addition to the
netlist file, it also creates a map file. The node numbers
created by the formatter are placed in the .MAP file so
you may cross reference the SPICE node numbers with the
node names that you have specified in your schematic.
The filename for this map file must be entered in the
Destination 2 entry box for the formatter.

The netlist in figure B-51 and the corresponding map file
in figure B-52 were created from the schematic in figure
B-45 with no options selected.
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* Hierarchical (Complex) SPICE Example Revised: October 30, 1990
* OrCAD-07 Revision: A

* OrCAD

* 3175 NW Aloclek Drive

* Hillsboro, OR 97124-7135

* (503) 690-9881 Sales & Administration

*

(503) 690-9722 Technical Support
.OPTIONS ACCT NODE OPTS NOPAGE

.MODEL DMOD D (VJ=0.6)

.MODEL QMOD NPN (BF=80 RB=100 TR=6NS TF=0.3NS)
.DC LIN VINPUT -5 20 0.25

.PLOT DC I{(R7)

VCC 10010 € DC 15V

VINPUT 10013 O DC 1V

R1 10011 10017 6.8K

R2 10010 10011 47K

R3 0 10017 47K

R4 10013 10014 100K

RS 10013 10018 100K

R6 10010 10012 3.9K

R7 10010 10015 670

Q1 10015 10012 0 QMOD

XCOMPARATOR1 10014 10011 0 10012 10010 EX7B
XCOMPARATOR2 10018 10017 0 10012 10010 EX7B
.SUBCKT EX7B 10023 10020 10027 10024 10019
D6 10021 10020 DMOD

D7 10021 10019 DMOD

D8 10022 10019 DMOD

D9 10022 10023 DMOD

Q13 10025 10019 10019 QMOD

Q15 10026 10019 10019 QMOD

Q11 10024 10019 10027 QMOD

Q10 10019 10026 10027 QMOD

Q12 10026 10025 10027 QMOD

Q14 10025 10025 10027 QMOD

Q16 10019 10020 10027 QMOD

Q17 10019 10023 10027 QMOD

.ENDS

.END

Figure B-51. Example netlist in the hierarchical SPICE format.
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10010 VCC DC 15V (sheet EX7)

10011 VUPPER (sheet EX7)

10013 VINPUT DC 1V (sheet EX7)
0 GND (sheet EX7)

10017 VLOWER (sheet EX7)

10019 VPLUS (sheet EX7B)

10020 VINPLUS (sheet EX7B)

10023 VINMINUS (sheet EX7B)

10024 VOUT (sheet EX7B)

10027 VMINUS (sheet EX7B)

Figure B-52. Example map file in the hierarchical SPICE format.
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APPENDIX C

Interpreting connectivity
i databases

This appendix covers the following topics:

KD
L X4

Introduces connectivity databases

X4

Describes in detail the format of incremental and
linked connectivity databases that are new with
OrCAD'’s Release IV tools

< Includes a sample .INF file with comments

OrCAD’s Schematic Design Tools, Digital Simulation
Tools, and PC Board Layout Tools use a series of
databases to organize design information.

%

Two of the databases, the incremental connectivity database
and the linked connectivity database, organize information
about a design’s connectivity. Basic informa-tion about
these databases is contained in Chapter 9: Creating a
netlist.

The information in these two databases is stored in .INF
format, which is described in this appendix. With an
understanding of this file format, you can develop
programs that use connectivity databases as source files
or that convert files in other formats to connectivity

databases.
Overview of A connectivity database is a group of one or more files
Connectivity that contain data extracted from schematic worksheets.

The figure on the next page shows the relationship of
INET, ILINK, IFORM, and HFORM, their source and
destination files, and the name of each database.

databases

581



Schematic Design Tools Reference Guide

About the
incremental
connectivity database

INET gathers data from title blocks, parts, and connec-
tions between parts on schematics. INET can also gather
specially-marked text and stimulus, trace, and vector
data placed on schematics. INET creates one .INF file for
each sheet in the design and one .INX file for the entire
design.

l *SCH I

*INF
*INX

Design Key

(O  Source and destination files

OrCAD executables

Incremental
connectivity
database

* Intermediate * * Intermediate
l ‘IN§PI;5RES netlist l ‘IN§P11;RES netlist
. structure ' structure

Linked
*LNF connectivity
database

Hierarchical Flat
netlist ‘ "NET l netlist

Release IV netlist process.
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This appendix describes the format of .INF files; the
JINX file is a text file containing a list of the sheets in
the design. INET uses the list to track which sheets need
updated .INF files. Together, the .INF files and .INX
file are called the incremental connectivity database.

This database is the source for both HFORM and ILINK.
OrCAD’s Digital Simulation Tools uses the incremental
connectivity database for simulation.
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About the linked
connectivity database

Typographical
conventions

Italic text

"parameter”

2 parameter?

parameter

Terminology

Using the incremental connectivity database as input,
ILINK, depending on the local configuration options
selected, creates one or two databases: an intermediate
netlist structure or an intermediate netlist structure and a
linked connectivity database.

The linked connectivity database is in the same format
as the .INF files, but is a single ASCII file with the
.LNF extension. OrCAD’s PC Board Layout Tools
Release IV uses the linked connectivity database.

This appendix contains several typographical, or
notational, conventions that are in addition to or used
differently than the rest of this reference guide. The
conventions are:

This italic font shows a parameter representing specific
data.

Ellipses shows the continuation of a series.

Double quotes surrounding a parameter indicate the
parameter is a quoted token. The double quotes are part of
the syntax.

Question marks surrounding a parameter indicate the
parameter can be either a number or a quoted token. The
question marks are not part of the syntax.

Parameters without double quotes or questions marks are
either numbers or strings. Parameter definitions specify
the type of token.

This section includes definitions for the various parts of
INF and .LNF files. You need to know these terms to
correctly interpret the syntax of the statements defined in
this appendix. See the Glossary for other terms.
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Token

White space

Quoted token 4

String

Delimiter

A token is a group of characters preceded and followed by
white space. Files in the .INF format contain six kinds of
tokens: quoted tokens, strings, delimiters, commands,
numbers, and sub-part codes.

Files in the .INF format may contain white space between
tokens. White space can be a space, a horizontal tab, a
carriage return, a line feed, or any combination of these
characters. Spaces are also allowed within quoted tokens.

A quoted token is a token that begins and ends with
double quotes. Quoted tokens may contain any ASCII
character except the back quote (") and may be empty.
Two double quotes in a quoted token represent one double
quote. This table shows some examples:

Quoted token Corresponds to
"OUTPUT2" OUTPUT2
""SEC™ Carry" "SEC" Carry
" (empty field)

Examples of quoted tokens.

A string is an unquoted token that may contain only these
characters:

abcdefghijklmnopgrstuvwxyz
ABCDEFGHIJKLMNOPQRSTUVWXYZ
1234567890

=-1#S$% Y, L p=2Q@N\N N _* ()} I~/

Strings may not contain spaces. For example:

Clock

42_22V10

@17#sec?

A delimiter is an unquoted token comprised of a right or
left parentheses. Delimiters occur in pairs to enclose
groups of parameters. For example:

(RU1 11 ) ( RU2 9)
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Command A command is an unquoted token comprised of a back quote
immediately followed by a single character from this
list:

BEFHIJLPSTVW |

The characters must be uppercase. For example:

“H

Character A character is an unquoted token comprised of a single
character. For example:

C

Number A number is an unquoted token comprised of characters
from this list:

0123456789
ABCDEFabcdef

The format supports decimal, hexadecimal, and binary
numbers and requires numbers to be in specific formats. For
example, the parameter absolute_identifier must be an eight-
digit hexadecimal number that does not include a suffix.
For example:

023FB897

Sub-part code A sub-part code is an unquoted token that begins and ends
with square brackets. The square brackets may enclose
only zeros (0) and ones (1). The binary digit 1 indicates a
sub-part is used; 0 indicates a sub-part is unused. The
number of digits indicates the number of sub-parts. For

example:

[1010] Means four sub-parts, first and third used
(1] Means a one-part package

(0] Invalid sub-part code

[ Means a zero-part package
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Statement

Parameter

INF format

A statement is a group of tokens that begins with a
command and ends with either the blank space before the
next command or with the end-of-file character. The
tokens following the command are parameters. Statements
may extend over multiple lines in a file. For example:

‘W S "INPUT PORT" 1 ( 0:0 )

A parameter is a single token or a group of tokens
delimited by parentheses. The .INF format requires a
specific type of token, such as a number or quoted token,
for each parameter. For example:

absolute_identifier
{ S '"signal_name'" sheet_number )

The following sections list the types of statements that

specification appear in incremental and. linked connectivity da'tabases
in the order they appear in the .INF and .LNF files.
Each discussion includes syntax and an example; notes
contain software-related information.
For ILINK to read .INF files, the statements must appear
in the order and frequency shown in the table below. The
port and signal statements can be intermingled, as can the
trace, vector, and stimulus statements.
Command Name Frequency in .INF files Frequency in .LNF files

‘Hor 'F Header One One

‘B Title block One One

"L Link Zero or more None

P Port Zero or more Zero or more

°S Signal Zero or more Zero or more

E External Zero or more Zero or more

"I Instance Zero or more Zero or more

*J Joined Zero or more One or more

T Trace Zero or more Zero or more

Y Vector Zero or more Zero or more

W Stimulus Zero or more Zero or more

‘I Pipe Zero or more Zero or more

Order and frequency of statements in .INF and LNF files.
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H or F Header

file_type

format_version

file_name

B Title block

"sheet_number"

"total_sheet_number"

"sheet_size"

The header specifies information about the .INF file and
must be the first line in the file. The syntax is:

* file_type format_version file_name

Tells whether the design is flat or hierarchical. file_type
is one of two characters: F for flat or H for hierarchical.

A NOTE: ILINK accepts references to children in instance
commands only from hierarchical .INF files.

Tells the version of the format. A string.

Tells the name of the .INF or .LNF file. A string.

Example

"F 1.00 NEWALARM

The title block statement contains information from the
title block. Each .INF file contains only one title block
command. The title block statement immediately follows
the header. The syntax is:

‘B "sheet number" "“total sheet number" "sheet size"
"date™ “document_number™ “revision_code" "ltitle"
"organization_name" “address_line_1" ™address_line_2"
“address_line_3"™ ™address line_4"

Begins parameters describing title block information.
Tells the sheet number field on the title block.
Tells the total sheets field on the title block.

Tells the sheet size field on the title block.
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"date"

"document_number”

"revision_code"

"title"

"organization_name"

"address_line"

L Link

‘L

netlist_filename

588

Tells the date field on the title block.

Tells the document number field on the title block.
Tells the revision code field on the title block.
Tells the title field on the title block.

Tells the organization field on the title block.

Tells one of four address line field on the title block.

Example

B "1t w7t owA" "January 27, 1991 "1860107-001" "A"
"Demonstration Schematic"™ "OrCAD LP"

"3175 NW Aloclek Drive"™ "Hillsboro, Oregon 97124"
"(503) 690-9881" v

Link statements specify the files to include in an inter-
mediate netlist structure or a linked connectivity
database. The syntax is:

*L netlist_filename
Begins the link statement.

Tells the name of a file, with the extension omitted, to be
linked. An .INF file contains one link statement for each
linked file; .LNF files contain no link statements. A string.

/A NOTES: ILINK assumes the extensions are .INF.

INET and ILINK accept link commands only from a root
schematic in a flat design. In addition, every schematic in
a linked design must be a single sheet.
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P Module port

module_port_type

"module_port_name"

Example

"L CPU
"L GRAPHICS

Module port statements define module port types and
names. The syntax is:
‘P module_port type "module_port_name"

Begins a module port definition.

Tells a module port type from this table:

Character Module port type

Input

OQutput
Bidirectional, 10
Unspecified
Supply

nwjc|lw|o}iH

Module port characters and types.
Tells the name of the module port.

A NOTE: The supply port type is global, crossing all
hierarchical boundaries.

Example

P I "OPEN CARRY"
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S Signal

*S
"signal_name"

sheet_number

E External

library_name

I Instance

< Part instance

Signal statements define signal names and the worksheets
containing them. The syntax is:

*S "signal_name" sheet_number
Begins a signal definition.
Tells the name of the signal.

Equals the number of the worksheet containing the signal.
A whole decimal number.

Example

S "TRYIN1" 2

External statements specify configured libraries. The .INF
file must contain an external statement for every library
referenced on the schematic. The syntax is:

“E library_name
Begins the external statement.

Tells the name of a library. A string.

Example

"E TTL.LIB

Instance statements declare the instance of objects on a
schematic. The part instance syntax is for parts and
sheetpath parts; the child instance syntax is for sheets
and sheet parts. This discussion has two sections; the first
describes the part instance syntax, and the second
describes the child instance syntax.

The part instance syntax is:
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"part_value"

library

"library_part_name"

absolute_identifier

‘I R "part value" library "library_part name"
absolute_identifier part_reference [sub_part_code]
"part field 1" . . . "part field 8" "module field"
( "pin_name_1" ?pin_number_12 pin_type 1)

( "pin_name_2" ?pin_number_2? pin_type 2 ) . .
( "pin_name _n" ?pin_number_n? pin_type n)

Begins a declaration of an instance of a part or child.

Means the following parameters describe a part or a
sheetpath part.

A NOTE: Sheetpath parts may appear in .INF files as
either parts or children, depending on the local
configuration settings for INET. If the option
Descend into sheetpath parts is selected, INET
classifies sheetpath parts as children; otherwise,
INET classifies sheetpath parts as parts.

Tells the part value field from the schematic.

Tells the name, excluding extension, of the library
containing the part. A string.

Tells the name of the part in the library specified by the
library parameter.

Tells the eight-digit hexadecimal number based on the
date and time the part was first placed on the schematic.
The number remains unchanged and is unique.

A\ NOTE: When a part is one of several in a package, every
part in the package has a unique absolute identifier. The
absolute identifier in the .INF file is the latest one of all
the parts in the package.
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part_reference

[sub_part code)

“part_field "

"module_field "

"pin_name"

592

Tells a unique reference designator for the part containing
the pin. A string.

Tells the number of sub-parts in a part and which of those
sub-parts is used. A sub-part code. See the section
Terminology for examples.

Tells user-supplied information from a part field. All
eight part fields must be included, even if they are

empty.

A\ NOTE: Parts that are packages may have only one set of
part_field parameters. In cases where the sub-parts placed
on a schematic have different information in the part
fields, INET selects information for each field from the
first sub-part it sees containing information in that field.
INET looks at the sub-parts in absolute identifiers order,
starting with the smallest absolute identifier.

Tells package description information consolidated from -
one or more of the part fields. The configuration of the
Module Value Combine key field in Schematic Design
Tools determines the combination.

A\ NOTE: When sub-parts have different information in
part fields used to create the module-field parameter,
INET uses the information from the first sub-part in the
package even if the part fields are empty.

Begins a pin description. The instance command must
contain one delimited set of pin parameters for each pin.

Tells the name of the pin.
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2pin_number?  Tells the number of a pin on a part or a sheet net on a
sheetpath part. 2pin_number? is either a whole decimal
number or a quoted token, depending on whether the
characters are numeric or alphanumeric.

pin_type  Tells one of the pin types listed in the table below.

Character Pin type
I Input
o Output
B Bidirectional, IO
S Supply, power
P Passive
T Three-state
C Open collector
E Open emitter

Characters for pin types.

) Ends a parameter describing a pin.

Example

"I R "74LSO0™ TTL "74LS00" 74A3F631 UL [1000] "» »n
M14PDIPM "M MM v mwoww w)4pDIPT ( “IO A" 1 I )

( "IO_B" 4 I) ("IOC" 9 I) ("IO D" 12 I )

( "I1_A" 2 I) ("I1B" 5 1I) ("I1C" 10 I)
("I1.D" 13 I) ("OA" 30) ( "OB" 60)

("0 C" 80 ) ("OD"11 O) ( "GND"™ 7 S )

( "vCC" 14 s )

00

% Child instance The child instance syntax is:

I C "sheet file_name" absolute identifier "sheet_name"
( "sheet net name_1%" sheet net type 1) . . .
{ "“sheet _net_name_n" sheet_net type n)

"I  Begins a declaration of an instance of a part or child.
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"sheet_file_name"

absolute_identifier

"sheet_name"

"sheet_net_name"

sheet_net_type

Means the next parameters describe a sheet or a sheet part.

A NOTE: Sheetpath parts may appear in .INF files as either
parts or children, depending on the configura-tion
settings for INET. If the option Descend into sheetpath
parts is selected, INET classifies sheet-path parts as
children; otherwise, INET classifies sheetpath parts as
parts.

Tells the complete filename of the worksheet containing
the child’s logic.

Tells the absolute identifier, a unique eight-digit hexadec-
imal number based on the date and time the part was first
placed on the schematic. This number remains unchanged.

Tells the schematic name of a child. This name is unique
for each instance of a child on a worksheet; if several
children reference the same schematic, each instance has
the same sheet_file_name but a unique sheet_name.

Begins a parameter specifying information about a sheet
net. The instance command must contain one delimited set
of sheet net parameters for each sheet net.

Tells the name of the sheet net.

Tells one of the sheet net types listed in this table:

Character Sheet net type

Input

Output
Bidirectional, 1O
Supply, power

Passive

Three-state

Open collector

Open emitter

almio3|"v|lwlw |0 |{+H

Unspecified

Characters for sheet net types.
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) Ends a sheet net description.

Example
*I C "SECOND.SCH" 54AF3C22 "SECOND_1" ( "AO" I )
( "Al ” B ) ( llA2 " U )
J Joined Join statements specify entities made electrically common

in a net. An entity is a signal, module port, pin, or sheet
net. Join statements can contain any combination of one or
more entities. Join statements containing only one entity
indicate single-node nets. The syntax is:

*J (entity 1) (entity2) . . .( entity n)
"J  Begins a list of electrically common entities.

entity  Represents one of four types of parameters describing a
signal, module port, pin, or sheet net. Each type has its
own syntax as described on the next several pages.

Example
"J (R U314 I) (R U2 "CENTER 1" P ) ( P S "vCC" )
('S "X0"™ 3 ) ( C "TRYAGAIN" "X" U )

< Signal The syntax of a signal entity is:

( S "“signal_name"™ sheet number )
( §  Begins a signal description.
"signal_name”  Tells the name of a signal.

sheet_number  Tells the number of the worksheet containing a signal. A
whole decimal number.

) Ends a set of paramefers describing a signal.
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< Module port

(P

module_port_type

"module_port_name"

< Pin

part_reference

596

Example

( S "TRYIN1"™ 2 )

The syntax of a module port entity is:
( P module_port_type ™module_port_name" )

Begins a module port description.

Tells the type of module port as listed in this table:

Character Module port types
I Input
0 Output
B Bidirectional
U Unspecified
S Supply, power’

Characters for module port types.

Tells the name of the module port.

Ends a module port description.

Example

(P s "vCcCc" )

The syntax of a pin entity is:

( R part_reference 2pin_number? pin_type )
Begins a pin description.

Tells the unique reference designator for the part
containing the pin. A string.
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?pin_number?

pin_type

% Sheet net

(C

"

"sheet_name

”

"sheet_net_name

sheet _net_type

Tells the pin number. 2 pin_number? is either a whole
decimal number or a quoted token. When the pin is a zero-
part-per-package pin, pin_number is the pin name.

Tells one of the pin types listed in this table:

Character Pin type

I Input

Output
Bidirectional, 10
Supply, power

Passive

Three-state

Open collector

H|lOolg|w|ln|w O

Open emitter

Characters for pin types.

Ends a pin description.

Example

( R COAX1 “CENTER 1" O ) ( R U2 9 B )

The syntax of a sheet net entity is:

( C "sheet name™ "“sheet net name" sheet net type )
Begins a sheet net description.

Tells the part value of a sheet part or sheetpath part, or
the name of a sheet.

Tells the name of the sheet net.

Tells one of the sheet net types listed in the table at the
top of the next page.
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T Trace

O

% Signal

"signal_name"

sheet_number

598

Character Sheet net types

-

Input

Output

Bidirectional

Supply, power
Passive

Three-state

Open collector

Open emitter

climjoll3|”mjwn|w|O

Unspecified

Characters for sheet net types.

Ends a sheet net description.

Example

( C "TRY" nAO" T )

Trace statements specify trace information for OrCAD’s
Digital Simulation Tools. Four types of trace statements
are possible: signal, pin, sheet net, and bus. Each is
described separately.

The syntax of a signal trace is:

T S "signal_name" sheet_number “signal_display name"
Begins trace information.

Begins a signal definition.

Tells the name of the signal.

Tells the number of the worksheet containing the signal.
A whole decimal number.
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"signal_display_name"

part_reference

?pin_number?

“part_display _name"

< Sheet net

sheet_name

Tells the trace name to be displayed during simulation.

Example

T S "OUTPUT"™ 4 "Y Output™

The syntax of a pin trace is:

‘T R part_reference ?pin_number? “part display_name"

Begins parameters describing trace information.

Means the following three parameters describe a pin or a
sheet net. The next section describes the parameters for
sheet nets.

Tells the unique reference designator for the part
containing the pin or sheet net. A string.

Tells the pin number. Either a whole decimal number or
quoted token.

Tells the trace name to be displayed during simulation.

Example

T R U1 11 "ALTERNATE"

The syntax of a sheet net trace is:

‘T R sheet_name "sheet net name" "sheet _display_name"
Begins trace information.

Means the following parameters describe a sheet net or
pin. The previous section describes the parameters for pins.

Tells the name of the sheet. A string.
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"sheet_net_name"

"sheet_display_name"

2

<% Bus

"bus_name| range] "

sheet_number

display_type

"bus_display _name"

600

Tells the sheet net name.

Tells the trace name to be displayed during simulation.

Example

‘T R Ul "ALTERNATE"™ "ALTERNATE"

The syntax of a bus trace is:

T B "bus_namel[rangel" sheet_number display type
"bus_display_name"

Begins trace information.
Means the following three parameters describe a bus.

Tells the name of the bus immediately followed by a
range index. If the range is a single value, the index is a
decimal number. If the range is more than one value,
square brackets enclose the index that is comprised of two
whole decimal numbers separated by two periods. The
smallest value must be listed first. For example:

"COUNTER2"
"COUNTER[O..1]"

Tells the number of the worksheet containing the bus. A
whole decimal number.

Tells one of the display types listed in the table below.

Character Display type
B Binary bus
D Decimal bus
H Hexadecimal bus
0 Octal bus

Characters for bus types.

Tells the name of the bus to display during simulation.
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V Vector

2

% Signal

"signal_name"

sheet_number

column_number

<
=~
=

A NOTE: If no value for display_type is provided, INET
assigns hexadecimal.

Example

T B "AD[0..7]" 4 H "ADDRESS"

Vector statements specify vector information for OrCAD’s
Digital Simulation Tools. Three types of vector
specifications are possible: signal, pin, and bus.

The syntax of a signal vector is:

*V S "“signal_name" sheet number column_number
Begins parameters describing vector information.
Means the following three parameters describe signals.
Tells the name of the signal.

Tells the number of the worksheet containing the signal.
A whole decimal number.

Tells the column number in the test vector. A whole
decimal number.

Example
'V S "OUTPUT" 4 13
The syntax of a pin vector is:

'V R part_reference ?pin_number? column_number

Begins parameters describing vector information.
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R

part_reference

?pin_number?

column_number

RS

< Bus

"bus_name /[ range] "

sheet_number

first_column_number

602

Means the following three parameters describe a pin.

Tells the unique reference designator for the part
containing the pin. A string.

Tells the pin number. Either a quoted token or a whole
decimal number

Tells the column number in the text vector. A whole
decimal number.

Example

'V RUL 38

The syntax of a bus vector is:

*V B “bus_namel[range]™ sheet_number
first_column_number

Begins vector information.

Means the following three parameters describe a bus.

Tells the name of the bus immediately followed by a
range index. If the range is a single value, the index is a
decimal number. If the range is more than one value,
square brackets enclose the index that is comprised of two
whole decimal numbers separated by two periods. The
smallest value must be listed first.

Tells the number of the worksheet containing the bus. A
whole decimal number.

Tells the starting column number in the test vector. A
whole decimal number.

Example

*V B "AD[0..7]" 4 14



Appendix C: Interpreting connectivity databases

W Stimulus Stimulus statements specify stimulus information for
OrCAD’s Digital Simulation Tools. Three types of
stimulus specifications are possible: signal, pin, and bus.
Stimulus statements for signals and pins can contain set
and branch parameters, which are described first.

< Set parameter The syntax of a set parameter is:

time: function

time  Tells the time at which a state function will occur. An
unsigned whole number.

function  Tells a state function as shown in the table below.

Character State function
o Set to value 0
1 Set to value 1
U Set to undefined state
z Set to high impedance state
T Toggle the signal state

Characters for state functions.

Example

100:2

< Branch parameter The syntax of a branch parameter is:

time1:G: time2
time1  Tells the start time. An unsigned whole number.
G Represents the GOTO function.

time2  Tells the target time. An unsigned whole number.
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R

% Signal

"signal_name"

sheet_number

stimuli

)

% Pin

604

A NOTE: Only one branch statement per stimulus is
allowed.

Example

0:G:200

The syntax of a signal stimulus is:

*W S wsignal_name*" sheet_number ( stimuli )
Begins parameters describing stimulus information.
Means the following parameters are for signals.

Tells the name of the signal.

A NOTE: Digital Simulation Tools does not recognize signal
names containing periods (.) anywhere in the signal name
or colons (:) at the end of the signal name.

Tells the number of the worksheet containing the signal.
A whole decimal number.

Begins a list of stimuli.
Lists one or more set or branch parameters.

Ends a list of stimuli.

Example

"W S "INPUT"™ 3 ( 0:0 50:1 100:T 200:G:50 )

The syntax of a pin stimulus is:

‘W R part_reference ?pin_number? (stimuli)
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part_reference

?2pin_number?

stimuli

X3

%
=+
c
L]

"bus_name/|rangel] "

Begins a stimulus description.
Means the following parameters describe a pin.

Tells the unique reference designator for the part
containing the pin. A string.

Tells the pin number. Either a whole decimal number or
quoted token.

Begins a list of stimuli.
Lists one or more set or branch parameters.

Ends a list of stimuli.

Example

"WR UL 3 (0:1 50:T)

The syntax of a bus stimulus is:

W B “bus_name([range] ™ sheet_number ( stimuli )
Begins parameters describing stimulus information.
Means the following three parameters describe a bus.

Tells the name of the bus immediately followed by a
range index. If the range is a single value, the index is a
decimal number. If the range is more than one value,
square brackets enclose the index that is comprised of two
whole decimal numbers separated by two periods. The
smallest value must be listed first.
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sheet_number

stimuli

| Pipe
commands
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A NOTE: Digital Simulation Tools does not recognize bus
names containing periods (.) anywhere in the bus name
or colons (:) at the end of the bus name. You can include
periods in the range index.

Tells the number of the worksheet containing the bus. A
whole decimal number.

Begins a list of stimuli.

Lists stimuli information. Version 1.00 of the .INF format
does not define a syntax for bus stimuli, so the stimuli can
be any valid string.

A\ NOTE: Digital Simulation Tools simulates only signals
and parts.

Ends a list of stimuli.

Example

‘W B INPUTBUS([1..4] 3 ( 0:1 50:T )

Pipe commands contain text extracted from the schematic.
For the text to be extracted, each line must begin with a
pipe (1) symbol. Pipe text may contain any type of
information; each program that uses the .INF file scans
the pipe commands for keywords and uses those it
recognizes. OrCAD tools recognize the keywords PLD,
VSTModel, SPICE, and others. An .INF or .LNF file may
contain more than one section of pipe commands. Pipe
commands appear at the end of the file. The syntax is:
A

" | keyword"

" | information_line_1%

" | information_line_2"
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T Begins a section of pipe text.

" | keyword”  Lists a command word or string for a specific program or
any text.

" | information_line" Lists text.

A NOTE: Each section of pipe commands on a schematic
created with OrCAD’s Schematic Design Tools should
begin in a different column.

Example

o

"|PLDX1 in:(Al, A2, Bl, B2),"

"l io: (Y1, v2)"

"l Yl = Al & B1"

“| Y2 = A2 # B2"

Sample .INF file The sample .INF file in this section was created from the
schematic drawing below. The schematic shows a variety
of objects and how they appear in an .INF file, but is not
a working circuit.
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BUSTO. 11

BUSO

[BUS[O..1] k

BUS1

ooy

XX

2Y

[INPUT_ PORT

SHEET

FROM_CHILD|

~I

XXX
-
ol Jwln-o

914NFIWR.sch

|RESIDES ON THIS SCHEMATIC

| LINK
| INF#2.SCH

74F352
1ST PF
2ND PF
3RD PF

4TH PF
5TH PF
6TH PF

7TH PF
8TH PF

| TEXT FOR ANOTHER PROGRAM OR OrCAD TOOL

OrCAD L.P.
3175 NW ALOCLEK DRIVE

HILLSBORC, OREGON 97124

U.S.A.

(503)690-9881
Title

SAMPLE SCHEMATIC FOR .INF FORMAT
Size|Document Number REV
A 1.0

Date: February 25, 1991[Sheet 1 of 2

The schematic TEST_INF.SCH.
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Comments
TEST_INF.SCH is a hierarchy
Title block information

Link statement, for example
Module ports on the parent

Signal on the parent
Configured libraries

Instance of an LED from
DEVICE.LIB

Instance of a resistor from
DEVICE.LIB

Instance of a 4-to-1
multiplexer from TTL.LIB

Instance of a child—a sheet

Join statements listing the
contents of each net on
the parent

Trace, vector, and stimulus
information from a bus

Stimulus, vector, and trace
information from a signal

Vector, stimulus, and trace
information from a part

Pipe text from the worksheet

Statements

‘H 1.00 TEST_ INF

*B "1m w2m "ap" " February 19, 1991 ww w1, Qv
"SAMPLE SCHEMATIC FOR .INF FORMAT" "OrCAD L.P."
*3175 NW ALOCLEK DRIVE" "HILLSBORO, OREGON 97124"
"U.S.A." " (503)690-9881"

‘L INF#2

S "vCe™

I "INPUT PORT"

S "GND"

I “BUSO"

llBUslll

"TO LED" 1

TTL.LIB

DEVICE.LIB

R "LED" DEVICE.LIB "LED" 7B0738E9 D1 []
we wITH PF" “8TH PF™ "" VANODE" ( "ANODE" P )
( "CATHODE" "CATHODE" P )

,

.

oo s IR > B v L v AL v B v B v
H

.

waownoun ww

H

wn

*I R "R330" DEVICE.LIB "R" 7B0738E8 R1 [] ®» "" ™" W4TH PF"
"STH PF" "GTH PF™ " ®n n ( wlw mlw p ) ( mw wym p )
I R "74F352™ TTL.LIB "74F352" 7BO7BEA3 Ul [1]

"1ST PF"™ "2ND PF™ “3RD PF" "M nww wn wm wn an

("lco" 6 I ) ("lcl" S5 I ) ("lc2" 41 ) ( "lc3" 3 1)
("2C0" 10 I ) ("2C1™ 11 I ) ( “2C2" 12 I ) ( "2C3" 13 1)
("lG" 1 1) (™26 15 I ) ("A" 14 1) ("B" 2 1)

( "ly" 70 ) ( "2Yy" 90 ) ( "VCC" 16 S ) ( “GND" 8 S5 )
"I C "914NFIWE.sch" 7B5427A5 "SHEET" ("FROM CHILD" O )
*J (P S"™WCC") (RUL 16 5)

*J (P IMBUSO" ) (RUL 6TI)

*‘J(PI"BUSI") (RULS5TI)

*J(PI "INPUT PORT" ) (RUL 10 1T)

*J{(RUL90) (s "TO_LED" 1) (RRl "1"Pp)
‘J(RUL11I)

*J ( C “SHEET" "FROM CHILD" O } (R UulL21)

*J ( R Dl "CATHODE" P ) ( P S "GND" ) (R Ul 8 S)

*J (RRL "2" P ) ( R D1 "ANODE"™ P )

‘T B "BUS([0..1]" 1 H "TRACENAME"

'V B "BUS[0..1]" 15

‘W B "BUS[O0..1]™ 1 ( 2:200)

‘W S "INPUT PORT" 1 ( 0:0 0:G:0 0:G:10 )

'V S "INPUT_PORT" 110

‘T S "INPUT_PORT" 1 "INPUT_ PORT"

'VRUL 2 6

"W R UL 2 ( STIM CHILD )

*TRUL 2 "TRACE_CHILD"

N

" |TEXT FOR ANOTHER PROGRAM OR OrCAD TOOL"
" |RESIDES ON THIS SCHEMATIC"

Sample .INF file.
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Differences
between .INF and
.LNF files

Sub-parts in .LNF
files

610

Both .INF and .LNF files are in the .INF format
described in this appendix. However, when ILINK links
a series of .INF files to create a .LNF file, it uses the
following guidelines during the process.

It is possible that sub-parts from a single package reside
on separate schematics and have conflicting information
in the part fields. When this happens, ILINK merges the
instance commands for the sub-parts, using the first
parameter containing information. ILINK combines the
pin number parameters, discarding duplicates such as
power and ground pins.

For example, if the following two instance commands are
in separate .INF files processed by ILINK, the .LNF file
contains the third instance command.

The instance command below is from the first .INF file.

*I R 741821 TTL.LIB "74L$21" 34D55A33 Ul [10] "» wn

'l14PDIPII w wa nn i un ll14PDIP" ( "IOAII 1 I )
( "I1A™ 2 I ) ( “I2A™ 4 I ) ( “I3A"™ 5 1)
( "OA" 6 0 ) ( "GND" 7 S ) ( "vCC" 14 5 )

This instance command is from the second .INF file:

"I R 74Ls21 TTL.LIB "74LS21"™ 34D55Al16 Ul [01] " m»

IllGPDIP" mee "JOEII mmw e nn 'll 6PDIP" ( "IOB" 9 I )
( "I1B™ 10 I ) ( "“I2B"™ 12 I ) ( “I3B" 13 I )
( "OB" 8 0 ) ( "GND"™ 7 S ) ( "VCC"™ 14 S5 )

This is the resulting instance command in the .LNF file:

I R 74LS21 TTL.LIB "74LS21" 34D55A33 Ul [11] nmw n»»

"14PDIP"™ "' "JOE®™ "w we ww w]4PDIP" ( “"ICA™ 1 I )

( "IlA™ 2 I ) ("I2A™ 4 I) ( "I3A" 5 I ) ( "OA" 6 0 )
( "GND"™ 7 S ) ( "vCC™ 14 5 ) ( "IOB™ 9 I)

( "I1B™ 10 I ) ( "I2B"™ 12 I ) ( "I3B"™ 13 I )

( "OB" 8 0 )

Notice that ILINK used the latest absolute identifier,
34D55A33, and the first occurrences of the part ficlds and
module field.
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This appendix describes the process of creating a custom
netlist format to use with OrCAD’s Schematic Design
Tools. You specify a netlist format for flat netlists in a
netlist format file or for hierarchical netlists in a
hierarchical netlist format file.

IFORM uses the netlist format file and an intermediate
netlist structure created by ILINK to create a flat netlist
in the format you defined.

HFORM uses the hierarchiucal netlist format file and an
incremental connectivity database created by INET to
create a hierarchcial netlist is the format you defined.
The figure below shows both processes.

Netlist format Intermediate Hierarchical Incremental
file that you netlist structure netlist file that connectivity database
can create created by ILINK you can create created by INET

N

Flat netlist

%

Hierarchical netlist

Figure D-1. Source and destination files for IFORM and
HFORM.

To create a custom netlist format file, you should be
familiar with programming, preferably in the C

language.
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About netlist

formats

Flat formats

Hierarchical formats

612

Part and net
orientations

At the end of OrCAD’s netlist process, IFORM and
HFORM use netlist format files and OrCAD databases to
create flat and hierarchical netlists in formats you select
from Local Configuration screens. OrCAD supplies over
thirty format files for the most common file formats; you
can create your own format files for uncommon or
situation-specific formats.

For more information about the netlist process, see
chapters 9, 10, and 11 in this reference guide.

The two types of netlist formats are:

K2

< A flat format where all ports and signals are
resolved across the entire design.

% A hierarchical format where all instances of sheets
and subsheets, called children, remain intact and are
used to reference subnets.

Either type of netlist format can be part-oriented or net-
oriented.

The flat format gives all parts unique references and all
nodes unique names. Although this view accurately
reflects the design, it removes evidence of the structure of
the design.

The hierarchical format retains the hierarchical format
of the original design, complete with all subsheets and
non-unique references and nodes.

Both flat and hierarchical netlist formats can focus on
parts or on nets. IFORM and HFORM manage separate
data structures for parts, nets, and children; you use
different functions to access the data structures. A subset
of the pre-defined functions work only when creating part-
oriented netlists; the remaining functions work for both
net- and part-oriented netlists. For specifics, see the
section Data structures.
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OrCAD-supplied
formats

Customer-
contributed formats

How to create a
new format

OrCAD supplies format files for over thirty formats with
Schematic Design Tools. The formats and sample
netlists are in Appendix B: Netlist formats.

In addition to OrCAD-supplied netlist formats, customers
who create netlist format files can post them on OrCAD’s
bulletin board so other customers can use them.

This section describes the process of creating a new netlist
format; the following sections contain suggestions and
syntax information.

1.

Know what you want the destination file to look
like.

You should have sample netlists in the desired
format, and, if possible, a specification for the
format.

Check for one or more formats that are similar to
what you want.

Look through Appendix B: Netlist formats in the
Schematic Design Tools Reference Guide and find one or
two netlist formats that are similar to the one you
want. If your netlist format is in two parts like the
Spice or Vectron formats, find the one that is closest
to your format. In the following steps, you will use
the corresponding format files as templates for the
new format.

Examine the .CF or .CH files and compare them to
the netlists they create.

Examine the .CF or .CH files for the formats you
identified as being similar to yours. Determine how
IFORM or HFORM creates the netlist, looking at how
nets and pins are written.

Identify what changes you need to make.

Identify the changes you need to make in the .CF or
.CH file. When necessary, refer to the syntax and
reference information later in this appendix.
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About format files

614

File names

Language

5. Make the changes.

Edit a copy of the .CF or .CH file that is nearest to
what you want using a text editor or Edit File. Be
sure to name it something different.

6. Test the format file.

Create a netlist for a sample schematic using the
Create Netlist or Create Hierarchical Netlist tool
on the Schematic Design Tools work screen.

Chances are, IFORM or HFORM will report error
messages. A list of the messages and explanations is
at the end of this appendix.

7. Fine tune the format file.

Go back to step 3 and identify what worked and what
didn’t, then redo steps 4 through 7 until IFORM or
HFORM creates a netlist that matches your
specification.

Netlist format files must contain specific constructs that
IFORM and HFORM can use. This section describes
language guidelines, functions, and symbols. Following
sections, including the reference portion of this appendix,
describe individual elements of format files.

Netlist format files must have the extension .CF for flat
netlists IFORM creates and .CH for hierarchical netlists
HFORM creates.

The language used in format files is a subset of the C
language. Local and global variables are supported, as
well as function calls and recursion. The following list
contains exceptions, restrictions, and conventions:

K2
*

%%
»

Int and char are the only data types supported.
% All functions are assumed to return int.

% Argument passing to user-defined functions is not
supported.
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Functions

2
”*

.

o

2
0'0

®,
%

0
0.0

If, if/else, while, do-while, and for statements are
supported.

All blocks must begin with an opening curly brace ( {)
and end with a closing curly brace ( } ).

Nesting statements surrounded by curly braces is
supported.

The ASCII character set is supported except that
symbol names may not contain double quotes.

These operations are supported:

+ - / *
= == l= %
> < >= <=
unary + unary —

Bit and logical operations are not supported.
Arrays and pointers are not supported.
Quoted strings are supported.

Quoted strings can contain these escapes:

\n new line \b backspace
\t tab \f form feed
\r return

Quoted strings can contain backslashes ( \ ) to
indicate the next character is to appear within the
string. For example, this represents a double quote
(") in a string:

\ w

This represents a backslash in a string:

\\

IFORM and HFORM recognize both a subset of C-language
functions and OrCAD-defined functions; you can define
others. The reference part of this appendix describes both
types of functions. For information about defining your
own functions or symbols, see a C-language reference
manual such as The C Programming Language by Brian W.
Kernighan and Dennis M. Ritchie.
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Standard symbols

User-defined symbols
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IFORM and HFORM recognize a number of pre-defined
standard symbols. For a list of the standard symbols, see
the section Symbol reference.

IFORM and HFORM recognize up to thirty-six user-
defined symbols. You refer to each symbol by the name
you specify in its definition. Symbol names may be up to
thirty-two characters long and may contain any ASCII
character except the double quote. User-defined symbols
can be set, reset, deleted, and printed.

Two user symbols are already be defined for you. See the
discussions for ExitType and LocalSignal for more
information about these symbols.
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Flat format This section includes pseudocode of the loop that IFORM
executes to perform netlist formatting. Pseudocode is an
English-like description of what happens in a program.
For information about required functions in .CF files, see
the section Required functions.

Following the pseudocode is a “Hello World” example
that, like many first examples of computer languages,
simply writes the words “Hello World” to a file.

FormatNetlist () /* Pseudocode for creating a flat netlist */
{

InitializeFormatModule () ;

/* either output a header directly for a net based netlist
* or create the part data base for a part based netlist */
WriteHeader () ;

NetNumber = 0;
read the TypeCode from the Resolved File

while not at the end of the Resolved File
{
increment NetNumber

NotConnected = FALSE;

switch (TypeCode)

LYo read the SignalType

read the SignalNameString from resolved file
| 'PY : SignalType = Byte('u’);

read the SignalNameString from resolved file
[ VA NotConnected = TRUE;
| 'N' /* do nothing */

}
HandleNodeName(); /* part—- or net-oriented */

FirstTime = TRUE;
NetCount = 0;

Pseudocode of the format loop IFORM executes (continued).
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read the ReferenceString

while ReferenceString is not empty

{
read PinNumberString from resolved file
read PinNameString from resolved file
read PinIndex from resolved file
read PartName from resolved file
read ModuleName from resolved file
read PinType from resolved file

/* Either output to a file directly for net-oriented netlists
or add the net to an internal data structure for part-oriented
netlists */

WriteNet () ;

FirstTime = FALSE;
read the ReferenceString

}
WriteNetEnding(); /* can be empty if part-oriented */
read the TypeCode from the Resolved File

ProcessFieldStrings();
/* output the trailer for net-oriented netlists or output the netlist
itself for a part-oriented netlist */

WriteNetListEnd();

/* end of FormatNetlist */

Pseudocode of the format look IFORM executes (continued from previous page).
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/* Hello World example for a flat netlist */

Initialize ()

{

/* add a symbol called Formatter */
AddSymbol ( “"Formatter™ );

/* set formatter to a value */
SetSymbol( Formatter, "Hello World" );
}

WriteHeader ()

{

/* now output the symbol to the first file */
WriteSymbol( 1, Formatter );

/* write a newline to the first file */
WriteCrLf( 1 );
}

/* the following required functions are not used but are still required
in the file, so leave them empty */

WriteNet ()

{

}

HandleNodeName ()
{

}
WriteNetEnding()
{

}
ProcessFieldStrings ()
{

}
WriteNetListEnd ()
{

}

“Hello World” example for a flat netlist.
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Hierarchical This section includes pseudocode of the loop that HFORM

format executes to perform netlist formatting. For information
about required functions in .CH files, see the section
Required functions.

Following the pseudocode is a “Hello World” example.

FormatNetList () /* Pseudocode for creating a hierarchical netlist */

{
InitializeFormatModule () ;
InitializeParser();

/* call the user initialization function */
Initialize();

NetNumber := 0;
depth := 0;

scan for all parts in the design and build a small version
of the libraries containing only the parts used in the design

add all files found in the design to the file stack
set the worksheet number to zero

WHILE not empty file stack

{

increment the worksheet number

open the top file on the stack
pop the file stack

PreFile;
parse the current .inf file

PostFile();
}

/* initialize the pipe file and call the user post processing function,
finally, cleanup and leave */

InitializePipeFile();

PostProcess() ;

CleanupFormatModule;

exit with the indicated code

}  /* end of FormatNetlist */

Pseudocode of the format loop HFORM executes.
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/* Hello World example for a hierarchical netlist */

Initialize()

{

/* add a symbol called Formatter */
AddSymbol ( "Formatter"™ );

/* set formatter to a value */
SetSymbol{ Formatter, "Hello World" );

/* now output the symbol to the first file */
WriteSymbol( 1, Formatter );

/* write a newline to the first file */
WriteCrLEf( 1 );
}

/* the following required functions are not used but are still required
* in the file, so leave them empty
*/

PreFile ()

{

}

PostFile()

{

}

PostProcess ()

{

}

“Hello World” example for a hierarchical netlist.

Required IFORM and HFORM require netlist format files to include
functions the following functions in any order:
Required functions Required functions for
for IFORM HFORM
HandleNodeName(); Initialize();
Initialize(); PreFile();
ProcessFieldStrings(); PostFile();
WriteHeader(); PostProcess();
WriteNet();
WriteNetEnding();

WriteNetListEnd();
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Data functions

Data structures

Part data structure
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IFORM and HFORM access data from data structures and
from instance files. This section describes data structures and
instance files.

IFORM and HFORM use four data structures to manage data
extracted from the intermediate netlist structure and the
incremental connectivity database, respectively. The data
structures contain net, part, and child data.

IFORM accesses the part, part-oriented, and net-oriented
data structures. HFORM accesses the part, child, and net-
oriented data structures for each file on the file stack.

The following sections describe four types of data structures:
part, child, net-oriented, and part-oriented, and lists the
functions you use with each type.

The ‘part data structure contains information about all parts;
it contains the symbols ReferenceString, PartName,
ModuleName, TimeStamp, PinNameString,
PinNumberString, and PinType.

HFORM accesses and traverses the part data structure when
you use these functions in .CH files :

FirstPin();

int AccessPart( user_symbol );

int FirstPart();

int NextPart();

int NextPin();

int PinCount();

int SetPartIndex( integer_constant );
int SetPartIndex( variable );

int SetSignal();

IFORM, however, accesses part data information from part-
oriented data structures as described on the next page.
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Child data structure

Net-oriented data
structure

The child data structure, accessed only by HFORM, contains
information about the children for the current worksheet in a
hierarchical design. The child data structure is comprised of
children and the sheet nets on each child; each child and
sheet net is represented by standard symbols. The standard
symbols are PinNameString, PinNumberString, PinType,
ModuleName, PartName, ReferenceString, and
TimeStamp.

The functions that access child data structures are:

FirstChildPin();

int AccessChild( user_symbol );
int ChildPinCount();

int FirstChild();

int NextChild();

int NextChildPin();

Net-oriented databases contain all the net information in
flat designs and all the net information for the current
worksheet in hierarchical designs. The data is arranged by
nets, with information about nodes and parts subordinate to
the net information. Both IFORM and HFORM can access
the net-oriented database.

HFORM can also access data in a net-oriented data structure
from a part perspective.

The net-oriented data structure is the default data structure.
Until you load another data structure, a net from the net-
oriented data structure is current. Net-oriented data
structures are comprised of nets and nodes comprised of
standard symbols.

IFORM and HFORM access net-oriented data structures
differently. IFORM scrolls through data structure automat-
ically and you have no control over what is current unless you
traverse the part-oriented data structure and use the function
SetSignal() to synchronize the two data structures.

HFORM, however, accesses information from net data
structures in a variety of ways depending on which functions
you use to traverse the data structure. When you use such a
function to change the current net, the first node on that net
also becomes current.
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Part-oriented data
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structure

Instance files

The functions for net-oriented data structures you use in .CH
format files for HFORM are:

FirstNet();
FirstNode();

int NextNet();

int NextNode();
int PreviousNode();

Part-oriented data structures contain net information about
flat designs organized so IFORM can access data from a part
perspective.

You can include functions that direct IFORM to create and use
a part-oriented data structure. When creating a part-oriented
data structure, include these functions in the format file:

< Include the function RecordNode() in the WriteNet()
function.

% Include the function AddSignalName() in the
HandleNodeName() function.

< Include the function CreatePartDatabase() in the
WriteHeader() function.

These functions access part-oriented data structures:

int EndNode();

int GetIndex( part_symbol );

SetFirst( part_symbol );

int SetIndexByRef( user_symbol );

int SetNext( part_symbol );

int SetPrevious( part_symbol );

int SetTolndex(part_symbol, variable );

With one exception, you can use all other functions with
part-oriented netlists: using SortByNumber scrambles the
data, making the part-oriented data structure invalid.

The instance file (*.INS), part of the intermediate netlist
structure, contains a list of all parts and instances in a
design. Each instance file is comprised of instances that, in
turn, are comprised of standard symbols. At any given time,
one instance is current.
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Traversal
functions

Pipe file
functions

IFORM accesses the instance file automatically; HFORM can
create an instance file and access it if you use the function
MakelnstanceFile(). Once HFORM creates an instance file,
it can use all the instance file functions.

These functions access instance files:

LoadFieldString( string_symbol );
int LoadFirstPin();

int LoadInstance();

int LoadPin();
MakelInstanceFile();

int NextAccessType();

int NextInstance();
RewindInstanceFile();
SetAccessType( string_symbol );
SortByNumber();

Traversal functions allow you to control how HFORM
traverses a design. HFORM recognizes two variations of a
traversal function: SetTraversal( string_constant ) and
SetTraversal( user_symbol ).

IFORM can access the pipe file (*.PIP) of the intermediate
netlist structure for pipe information, and HFORM can access
the incremental connectivity database for pipe information.

When using HFORM, the .PIP file can only be accessed during
the PostProcess() function.

The pipe file functions are:

int AccessKeyWord( string_constant );
int AccessKeyWord( standard_symbol );
int AccessKeyWord( user_symbol );

int FirstPipe();

int IsKeyWord();

int NextKeyWord();

int NextPipe();

For more about these functions, see the section Function
reference. See also the function PostProcess().
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General
functions
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General functions are OrCAD-defined functions. Some access
data structures and some do not. The general functions are:

AddSymbol( string_constant );

ClearSymbolicStrings();

int CompareSymbol( symbol, symbol );

ConcatFile (file_index, file_index );

CopySymbol( symbol, user_symbol );

ExceptionsFor( string_constant, user_symbol );

int FindSymbolChar( variable, user_symbol );

int GetStandardSymbol( standard_symbol );

int GetSymbolChar( variable, user_symbol );

MakeLocalSignal( string_constant );

int PackString( integer_constant, integer_constant,
user_symbol, user_symbol );

int PackString( variable, variable, user_symbol, user_symbol
);

PadSpaces( user_symbol, integer_constant );

PadSpaces( user_symbol, variable );

PutSymbolChar( variable, integer_constant, user_symbol );

PutSymbolChar( variable, variable, user_symbol );

SetAccessType( user_symbol );

SetCharSet( string_constant );

SetNumberWidth( integer_constant );

SetNumberWidth( variable );

SetPinMap( integer_constant, string_constant );

SetPinMap( variable, string_constant );

SetSymbol( user_symbol, string_constant );

int SwitchIsSet( string_constant );

int SymbolInCharSet( user_symbol );

int SymbolLength( symbol );

ToUpper( user_symbol );

WriteCrL£( file_index );

WriteMap( file_index, integer_constant );

WriteMap( file_index, variable );

WriteString( file_index, string_constant );

WriteSymbol( file_index, user_symbol );

WriteStdSymbol( file_index, standard_symbol );

For more about these functions and symbols, see the reference
portion of this appendix.
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C-language
functions

Switches

You can use these C-language functions in netlist format files:

int getche();

int getnum();

int print( variable );

int print( string_constant );
int putch( variable )

int puts ( string_constant );

You can define switches, called “options” in the ESP design
environment, that provide options for creating custom
netlists. Then when you configure IFORM and HFORM, you
select a file format and select options for that format. The
first comment in the .CF or .CH file names switches and
defines descriptions that display on the configuration screen.
Then you use SwitchIsSet() to find out if IFORM or HFORM
was called with the switch set.

The switch names can be uppercase or lowercase. However,
IFORM and HFORM convert all lowercase switch names to
uppercase.

I\ NOTE: Do not use these switches that IFORM or HFORM
already use: [B, [/Q, and [Z.
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Standard
symbol
reference

AddressLinel-
AddressLine4

DateString

DocumentNumber
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ExitType

Symbols are names associated with an array of characters

that is accessed via the symbol name. Functions use symbolic
information as the main method for accessing data. Standard
symbols may be accessed and printed but may not be changed.

This section lists standard symbols of four classifications:

%
L4

Symbols for HFORM that you use only for hierarchical
format files.

% Title block symbols that contain information from
worksheet title blocks.

% User symbols that act as standard symbols.

% Standard symbols that contain information about parts,
pins, nets, and children, text from the pipe file, and
indexes.

title block String. The address lines from the worksheet.
symbol

title block String. The date string from the worksheet.
symbol

title block String. The document number from the
symbol worksheet.

user symbol String. This is a reserved symbol in the user
symbol space since this symbol may be set. The
symbol is read after the formatting loop is
complete.

% If the symbol contains “W,” then there
were warnings found during the format
process.

% If the symbol contains “E,” then errors were
found during the format process.
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FieldStringl-
FieldString8

FileName

KeyWord

LastFile

standard
symbol

standard
symbol

standard
symbol

symbol for
HFORM

IFORM and HFORM each have the Ignore
warnings option on the Local Configuration
screen. This table shows the results of
combinations of ExitType values and option
settings:

ExitType Ignore warnings

contains option Result

w ON Exits

w OFF Exits reporting
a warning

E ON or OFF Exits reporting
an error

nothing ON or OFF Exits

Results of combinations of ExitType and Ignore warnings
options.

You use this symbol when you define error or
warning messages for a format file. You do not
need to use the AddSymbol() function for
ExitType; it is already defined.

The function ClearSymbolicStrings() does not
clear ExitType.

String. Field strings for an instance of a part. A
LoadInstance() call must precede use of this
symbol.

String. The file that is being processed.

String. Contains the current keyword from the
pipe file.

Returns 1 if the current file is the last file in
the file stack, otherwise returns 0.
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LibraryNameString

LocalSignal

LookupNameStrin
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&

ModuleName

NetCode

standard
symbol

user symbol

standard
symbol

standard
symbol

symbol for
HFORM

String. Contains the library name for the
current part.

A user symbol containing a local signal name
constructed from a specified string_constant
and the standard symbols SignalNameString
and SheetNumber. The function that creates
this user symbol is MakeLocalSignal(). You do
not need to use AddSymbol() to define this
symbol.

String. Contains the name used to look up the
current part in the part library indicated by
LibraryNameString.

String. This is the module name obtained from
the module value field.

Character. Contains the current net node type.
It may be one of:

L Label node—a node labeled on a worksheet

P Port node—a node connected to a module
port on a worksheet

S Power node—a node connected to power or
ground
N Node—an unlabeled node connected to

something other than a module port,
power, or ground

U Unconnected node—a node unconnected to
anything on a worksheet

This is only loaded when a net is made current
in HFORM. It is the NetType obtained from
scanning the nodes on the net as though a
“link” had been run for the net.
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NetNameString

NetNumber

NetType

Organization

PartIndex

symbol for
HFORM

standard
symbol

symbol for
HFORM

title block
symbol

standard
symbol

String. The name of the current net. Since a net
for HFORM is composed of all the nodes,
including multiple ports or labels if present,
the NetNameString is built as it would have
been if the net had been “linked”. This is a
unique name and is loaded if the NetType is
IIL”I IIP’” Or IIS.II

Unsigned integer. The current net number.
IFORM and HFORM assign unique net numbers
to all nodes in a net.

Character. Contains the signal type. This may
be one of:

0  Unspecified

1 Output

2 Input

3 Bidirectional
255 Not Used (OFFH)

HFORM loads NetType only when a net is
made current.

String. The organization name string from the
worksheet.

Unsigned integer. The index corresponds to the
parts-per-package number of the current part.
This value represents the annotated suffix,
with 0 = “A”, 1 = “B”, and so on. The value is
loaded when a signal is made current.

For a part-oriented netlist, PartIndex is loaded
with the index into the part list when a part
is made current. Since parts are assumed to
have unique references, the PartIndex is unique
for each part in the package.
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PartName

PinIndex

PinNameString

PinNumberString

PinType
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standard
symbol

standard
symbol

standard
symbol

standard
symbol

standard
symbol

String. This is the part name obtained from the
part value field.

Unsigned integer. If PinNameString is “OUT”
or “FBK”, then the index is set to OFFFFH to
accommodate Altera’s ADF netlist format.
Otherwise, the integer is encoded with the
most significant four bits containing which
device in the package this pin belongs to and
the lower twelve bits containing the pin
definition offset. The value of interest is
OFFFFH or not OFFFFH.

String. Contains the pin name string for the
current instance of a node.

String. Contains the string representation of
the pin number for the current instance of a
node.

Character. Contains one of these types for pins,
ports and signals, or sheets:

Pin Input
BiDirectional
Output

Open Collector
Passive

Hi-Z

Open Emitter
Power

Port & signal Unspecified
Output
Input

BiDirectional

WNN=O NN WO =O
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PipeLine

ReferenceString

Revision

SheetNumber

SheetSize

SignalNameString

standard
symbol

standard
symbol

title block
symbol

title block
symbol

title block
symbol

standard
symbol

Sheet Unspecified
Output

Input
BiDirectional
Open collector
Passive

Hi-Z

Open emitter
Power

RN WN=O

String. This contains the current line in the
pipe file.

String. Contains the reference designator for
either the instance of a part or of a node.

String. The revision number from the
worksheet.

Unsigned integer. Contains the current
worksheet number. In IFORM, if the current
TypeCode is “L”, SheetNumber reflects the
number of the sheet containing the signal. If
TypeCode is any other value, SheetNumber
may not be accurate because it is updated only
if the current signal net has a label.

In HFORM, SheetNumber is always correct.

Character. Contains the size of the worksheet.

String. May contain a signal name. If
TypeCode is “L”, “P”, or “S”, then
SignalNameString contains the signal name.
The SignalNameString is empty otherwise.
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SignalType  standard Character. Contains the signal type. The

symbol signal types are:
0  Unspecified
1 Output
2 Input

3 Bidirectional

TimeStamp  standard String. Contains the hexadecimal time stamp
symbol for the part. The hexadecimal time stamp has
no suffix to indicate the number is
hexadecimal.

TitleString  title block String. Contains the title string from the
symbol worksheet.

TotalSheets  title block Unsigned integer. Contains the total number of
symbol sheets as shown on the worksheet.

TypeCode  standard Character. Contains the current net node type.
symbol The net node types are:

Label node

Power node

Port node

Node containing no symbolic name
Unconnected node

czZoor

Type definition Type definitions are constants or variables that you supply
reference for functions in the format file. This section lists the type
definitions you use in format files.

access_constant type A subset of string_constant, this must be one of
definition these four access fields:
for general

funcﬁons "PARTVALUE" "LOOKUP"

"LIBRARY" "REFERENCE"

See SetAccessType() in the section Function
reference.
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file_index

format_constant

integer_constant

part_symbol

definition
for general
functions

type

definition

type
definition
for general
functions

type
definition
for part-
oriented
functions

An integer constant that indicates to which
output file IFORM or HFORM writes. Index 0
is reserved for output to the screen while index
1 and index 2 refer to the files specified on the
Local Configuration screen. Index 3 refers a
scratch file that is deleted after IFORM or
HFORM are finished. The default is 0. A file
index may also be a variable.

One of these three values:

ADF A standard known as both the Altera
Design Format and Intel’s Advanced
Design File.

MOD OrCAD’s Programmable Logic Device
Modeling Tools.

EDIF Electronic Design Intercange Format

See ExceptionsFor() in the section Function
reference.

A whole number in the range -32,678 to 32,767.

A subset of user_symbol for use with functions
for part-oriented netlists. The following tables
are the source of all the standard symbols
when writing format files for creating part-
oriented netlists.

SIGNALS The table of all signal names and
types. The net contains one signal
name and type for each connected
node.
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standard_symbol

636

string_constant

symbol

type
definition
for general
functions

definition
for general
functions

type
definition
for general
functions

PARTS

NETS

NODES

ALL

The table of all parts found in the
instance file. Each part entry is
comprised of the standard symbols
ReferenceString, PartName, and
ModuleName. A one-to-one
correspondence exists between
entries in the PARTS and NETS
tables.

The table of all nets. The table
entry points to all the pins, or
nodes, on a part that are
electrically connected to another
node.

The list of all nodes on a given net.
Each pin on a part may occur in a
net. The electrical node is
identified by the SIGNAL name.

The list of all signals, parts, nets,
and nodes.

This symbol is one of the thirty-six you can
define. However, to access a part-oriented
database, part_symbol must contain one of the
five table names listed above.

One of the standard symbols listed in the
section Symbol reference.

A string enclosed in quotation marks.

Either a standard_symbol or a user_symbol.
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traversal_constant

user_symbol

variable

Function
reference

int AccessChild
( user_symbol );

int AccessKeyWord
( string_constant );

int AccessKeyWord
( standard_symbol );

int AccessKeyWord
( user_symbol );

type
definition
for general
functions

definition
for general
functions

pe
definition
for general
functions

A subset of string_constant, this must be
either "ROOT" or "LEAF". See SetTraversal()
in the section Function reference.

A user-defined symbol.

An integer defined with an int statement in
the range —32,768 to 32,767.

This portion of the appendix lists all the standard functions
that IFORM and HFORM recognize in format files. The
functions appear in alphabetical order, disregarding any int
prefixes. The descriptions include a function classification
and definition.

child data
structure
function

pipe file
functions

Uses the input user_symbol containing a valid
PartName to access the child that matches the
name. The function returns 1 on success or 0
otherwise.

Uses the input string_constant or symbol
containing a pipe symbol keyword to make the
next line in the file containing that keyword
current. KeyWord and PipeLine are both
loaded. The function returns 1 on success or 0
otherwise. If the function returns 0, then no
action has been taken—the position in the file
is the same as before the call and KeyWord
and PipeLine are the same as before the call.
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int AccessPart
( user_symbol );

AddSignalName();

AddSymbol
( string_constant );

int
ChildPinCount();

ClearSymbolic
Strings();

int
CompareSymbol
( symbol, symbol );

ConcatFile
(file_index_1,
file_index_2 );

638

part data
structure
function

part-
oriented
netlist
function

general
function

child data
structure
function

general
function

general
function

general
function

Makes the part that matches the input user
symbol—assumed to contain a valid
ReferenceString—current. The function loads
the associated standard symbols and returns 1
on success or 0 if the input reference was not
found. Use this function only when creating
format files for hierarchical netlists.

Adds the current SignalNameString and
SignalType to the signal table. If the
SignalNameString is empty, the NetNumber
is used instead. This function is required in
formats for part-oriented netlists and should be
used within the HandleNodeName() required
function.

Adds the symbol name indicated by
string_constant to the list of available
symbols. You must use this function to create
new user symbols before you use the symbols.

Returns the total number of sheet pins on the
current child.

Clears the list of available user symbols. All
user symbols and their contents are erased. See
also AddSymbol() in the section Function
reference.

Returns 0 if the values represented by the two
input symbols are the same and 1 if they
either are not the same or are not both strings
or both numbers.

Places the contents of the file specified by
file_index_2 at the end of the file specified by
file_index_1. The type definitions file_index_1
and file_index_2 must be either 1, 2, or 3. See
file_index.



Appendix D: Creating custom netlist formats

CopySymbol
( symbol,
user_symbol );

CreatePart
Database();

int EndNode();

ExceptionsFor
( format_constant,
user_symbol );

int
FindSymbolChar
( variable,
user_symbol );

general
function

part-
oriented
netlist
function

part-
oriented
netlist
function

general
function

general
function

Copies the contents of the symbolic string
indicated by symbol into the indicated
user_symbol.

Uses the instance file to create a part-oriented
database IFORM can use. You call this function
within the required function WriteHeader().

Returns 1 if the current node in the NETS table
is EndNode and 0 otherwise. For information
about the NETS table, see part_symbol in the
section Type definition reference.

Modifies user_symbol according to the format
specified in format_constant. IFORM sets
user_symbol to the appropriate characters for
three different standards: ADF, MOD, and
EDIF. For example, to have IFORM parse
symbols and convert them to symbols that meet
EDIF standards, write this:

ExceptionsFor (“*EDIF”, TempStr )

Finds the indicated variable in the string
represented by user_symbol. The index into
the string of the first occurrence of the
character is returned if the character was
found, otherwise OFFFFH (65535) is returned.

For these and other functions that access
specified locations in a string, the first
character in the string is at location zero.
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int FirstChild();

FirstChildPin();

FirstNet();

FirstNode();

int FirstPart();

FirstPin();

child data
structure
function

child data
structure
function

net-oriented
data
structure
function

net-oriented
data
structure
function

part data
structure
function

part data
structure
function

Makes the first child in a child data structure
current. The first sheet net, ReferenceString,
TimeStamp, PartName, PinNameString, and
PinType are also made current. The function
returns 1 on success or 0 if the first child is
empty. An empty first child means that the
incremental netlist file is a leaf node
containing no children.

Makes the first sheet net current and loads the
associated standard symbols.

Makes the first net the current net. The first
node on the net is made current and the
associated standard symbols are loaded. Use
this function only when creating format files
for hierarchical netlists.

Makes the first node on the current net current
and loads the associated standard symbols. Use
this function only when creating format files
for hierarchical netlists.

Makes the first part current and loads the
associated standard symbols. The first pin of the
part also becomes current. The function returns 1
on success or 0 if there are no parts in this
incremental netlist file. A file containing no
parts occurs when the schematic is composed only
of children or when the schematic is empty. In
both cases, FirstPart() and FirstChild() return 0.
Use this function only when creating format files
for hierarchical netlists.

Makes the first pin of the current part current.
The associated standard symbols are loaded.
Use this function only when creating format
files for hierarchical netlists.
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int FirstPipe();

int getche();

int GetIndex
( part_symbol );

int getnum();

int
GetStandardSymbo
1

( standard_symbol
);

int GetSymbolChar
( variable,
user_symbol );

pipe file
function

C-language
function

part-
oriented
netlist
function

C-language
function

general
function

general
function

Sets the seek pointer to either zero or the start
of the pipe file. This function returns 1 on
success or 0 otherwise. On success, the KeyWord
and PipeLine are loaded.

Returns a character from the keyboard.

Returns the current index for the table
indicated by part_symbol. For example:

GetIndex (SIGNALS) ;

For a discussion of the tables, see the type
definition part_symbol.

Returns an integer that is input from the
keyboard. This function does not check the
input to make sure it is valid.

Returns the value associated with
standard_symbol. If standard_symbol is a
string, then 0 is returned. Otherwise the
integer or the char value cast as an integer is
returned.

Returns the character at the location variable
in the string associated with user_symbol. For
example, if user_symbol is Part and contains

PLD22V10, this function returns V:
GetSymbolChar (5, Part):;

For this and other functions that access
specified locations in a string, the first
character in the string is at location zero.
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HandleNodeName
0;

Initialize();

int IsKeyWord();

LoadFieldString
( user_symbol );

int LoadFirstPin();

642

required Allows access to several symbols, depending on
function for which type of net it encounters. When IFORM
IFORM reads the *.RES file and encounters a net, it
calls this function. This table lists node types
and the symbols HandleNodeName() can
access:
Net type Symbols accessed by HandleNodeName()
Label (L) TypeCode, NetNumber, SignalType,
SignalNameString
Port (P) TypeCode, NetNumber, SignalType,
SignalNameString
Power (S) TypeCode, NetNumber, SignalType,
SignalNameString
Node (N) TypeCode, NetNumber
Unconnected (U) | TypeCode, NetNumber

required
function for
IFORM
and
HFORM

pipe file
function

instance file
function

instance file
function

IFORM and HFORM call this function first.
Here you can initialize symbols and variables,
define character sets, write headers, and set
number widths.

Returns 1 if the current standard symbol
PipeLine contains a keyword and 0 if it does
not.

Uses the input user_symbol that represents a
part reference and loads associated standard
symbols from the instance file. The function
returns 1 on success or 0 on end of file.

Loads the first pin in the current instance. This
function must follow a LoadInstance() call. The
function loads PinNameString,
PinNumberString, and PinType. The function
returns 1 on success or 0 otherwise.
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int LoadInstance();

int LoadPin();

MakelnstanceFile
0;

MakeLocalSignal
( string_constant );

int
NextAccessType
0;

instance file
function

instance file
function

instance file
function

general
function

instance file
function

Loads the standard symbols from the current
entry in the instance file. This function returns
1 if the values were loaded correctly and 0 on
end of file. This function may be called in a
conditional statement.

Loads the next pin in the current instance. A
LoadInstance() call must precede this function.
The function loads PinNameString,
PinNumberString, PinType,
LibraryNameString, and LookupNameString.
The function returns 1 on success or 0 otherwise.

Creates an instance file for HFORM. This
function must be called in the Initialize() loop.
This function is valid only in *.CH format
files.

Uses the current standard symbols to construct a
local signal name and places it in the user
symbol LocalSignal. LocalSignal is built by
concatenating SignalNameString, the input
string_constant, and the SheetNumber. The
current number width—set with
SetNumberWidth()—determines the width of
LocalSignal. LocalSignal is one of the thirty-
six user symbols.

Makes the next instance that contains an access
field different than the current access field
current. The function returns 1 on success or 0
otherwise. When you use this function with
SetAccessType(), SetAccessType() should
occur first. For a list of the access fields, see
access_constant in the section Type definition
reference.
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int

int NextChild();

int
NextChildPin();

NextInstance();

int NextKeyWord

644

(0;

int NextNet();

child data
structure
function

child data
structure
function

instance file
function

pipe file
function

net-oriented
data
structure
function

Makes the next child current and loads the
associated standard symbols. This function
returns 1 on success or 0 at end of list. This
function must follow the FirstChild() function.

Makes the next sheet net current. This function
returns 1 on success or 0 at end of list. This
function must follow the FirstChildPin()
function.

Makes the next instance that contains an access
field matching the current access field current.
If the current access field is not set, the next
instance becomes current. When you use this
function with the SetAccessType() function,
SetAccessType() should precede
NextInstance(). For a list of the access fields,
see access_constant in the section Type
definition reference.

Accesses the next keyword in the pipe file.
This function returns 1 on success or 0 otherwise.
If the function returns 0, then no action is
taken. If the function returns 1, then KeyWord
contains the next keyword and PipeLine
contains the line in which the keyword
appears.

Makes the next net current and makes the
associated standard symbols current. This
function returns 1 on success or 0 at end of list.
The FirstNet() function must precede
NextNet(). Use this function only when
creating format files for hierarchical netlists.
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int NextNode(); net-oriented Makes the next node current and loads the

data associated standard symbols. This function
structure returns 1 on success or 0 at end of list. The
function FirstNode() function must precede

NextNode(). Use this function only when
creating format files for hierarchical netlists.

int NextPart(); part data Makes the next part current and loads the
structure associated standard symbols. This function
function returns 1 on success or 0 at end of list. The

FirstPart() function must precede NextPart().
Use this function only when creating format
files for hierarchical netlists.

int NextPin();  part data Makes the next pin on the current part current
structure and loads the associated standard symbols.
function This function returns 1 on success or 0 on end of

list. The FirstPin() function must precede
NextPin(). Use this function only when
creating format files for hierarchical netlists.

int NextPipe(); pipe file Makes the next pipe line current and loads
function PipeLine and KeyWord. This function returns 1
on success or 0 otherwise. The FirstPipe()
function must precede NextPipe().
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int PackString

( integer_constant,
integer_constant,
user_symbol,
user_symbol );

int PackString
( variable, variable,

user_symbol,
user_symbol );

PadSpaces
( user_symbol,
integer_constant );

PadSpaces
( user_symbol,
variable );

int PinCount();

PostFile();

PostProcess();
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general
functions

general
functions

part data
structure
function

required
function for
HFORM

required
function for
HFORM

Deletes a substring of the first user_symbol,
starting with the character in the space speci-
fied by the first integer_constant and ending
with the second integer_constant. Then it
places the deleted substring into the second
user_symbol. This function returns 1 on success
or 0 otherwise. For example:

PackString(6, 4, SigNameStr, Str);

The second variation of the function behaves
the same except the spaces are defined by
variables. For example:

PackString(pos, len, SigNameStr, Str);

For these and other functions that access
specified locations in a string, the first
character in the string is at location zero.

Sets the length of user_symbol to the length
specified by integer_constant or variable. The
function either pads the string with spaces or
truncates it.

Returns the number of pins on the current part.
Use this function only when creating format
files for hierarchical netlists.

HFORM calls this function after parsing the
current worksheet. All the data structures are
loaded and available for use.

HFORM calls this function after reading all
the worksheets in the design. The pipe file
functions are valid during this function call.
Pipes are considered a post processing function.
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PreFile();

int
PreviousNode();

int print
( string_constant );

int print
( standard_symbol );

int print
( user_symbol );

int print( variable );

ProcessFieldStrings

0;

int putch( variable )

int puts
( string_constant );

int puts

( user_symbol);

int puts
( standard_symbol )

required
function for
HFORM

net-oriented
data
structure
function

C-language
functions

required
function for
IFORM

C-language
function

C-language
functions

HFORM calls this function before processing
the next worksheet in the design. HFORM has
not parsed the worksheet yet, but the filename
and worksheet number are set. The function is
called once for every file in the design.

Makes the previous node current and loads the
associated standard symbols. This function
returns 1 on success or 0 on start of list. Used
with NextNode(), this function allows bi-
directional movement through net-oriented
data structures. Use this function only when
creating format files for hierarchical netlists.

Writes the contents of string_constant,
standard_symbol, user_symbol, or variable to
the screen. The function returns 0.

IFORM calls this function.

Writes variable to the screen. This function
returns the value of variable.

Prints a string or symbol and a newline to the
screen. As listed at the beginning of this
appendix, arrays are not supported, so the
argument is either string_constant,
user_symbol, or standard_symbol. This
function returns 0.

647



Schematic Design Tools Reference Guide

PutSymbolChar
( variable,
integer_constant,

user_symbol );

PutSymbolChar
( variable,
variable,
user_symbol );

RecordNode();

RewindInstanceFile

0;

SetAccessType
( access_constant );

SetAccessType
(user_symbol );
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general
functions

part-
oriented
netlist
function

instance
file
function

instance
file
function

Inserts the character in integer_constant into
the string specified by user_symbol at the
location specified by variable.

The second form inserts the binary value
contained in the second variable into the string
specified by user_symbol at the location
specified by the first variable.

For these and other functions that access
specified locations in a string, the first
character in the string is at location zero.

Adds the current net node to the node table. If
PinNumberString is not a number, this function
sets the pin number in the table to zero. On
access, PinNumberString is set to
PinNameString. The function is only valid
within the WriteNet() required function.

Makes the first instance in the instance file
current and loads the associated standard
symbols. A MakelInstanceFile() call must occur
before this function is called.

Sets the access type to the value specified by
access_constant or user_symbol, where the
value of user_symbol must evaluate to one of
four access fields.

You use this function with the function int
NextAccessType(). This table shows the
symbols accessed for each value:

Value of access_constant

or user_symbol Symbol accessed

PARTVALUE PartName

LIBRARY LibraryNameString
LOOKUP LookupNameString
REFERENCE ReferenceString

Symbols accessed.
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SetCharSet
( string_constant );

SetFirst
( part_symbol );

int SetIndexByRef
( user_symbol );

int SetNext
( part_symbol );

SetNumberWidth
( integer_constant

);

SetNumberWidth
( variable );

general
function

part-
oriented
netlist
function

part-
oriented
netlist
function

part-
oriented
netlist
function

general
functions

For example:
SetAccessType ("LIBRARY") ;

For information about the symbols listed in the
table, see the section Symbol reference.

Sets the valid character set to be the input
string. Using SymbolInCharSet(), you can
check symbols against the list of valid
characters.

Makes the first entry in the table indicated by
part_symbol current. For example:

SetFirst (SIGNALS) ;

Accesses the PARTS table, making the part
with the reference specified by user_symbol
current. This function returns 1 on success or 0
otherwise.

Makes the next index in the table indicated by
part_symbol current. This function returns 1 on
success or 0 otherwise. This function appears in
loop constructs. For example:

SetNext (ALL) ;

Sets the width of fields containing output
number to the value specified by
integer_constant or variable. Numbers are
padded with zeros on the left up to this width
when IFORM or HFORM write them to a file
or to the screen. Except for the symbol
LocalSignal, this function has no effect on how
numbers are stored. Values of zero or one result
in no padding. The default value is one. Wider
numbers are not truncated.
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int SetPartIndex
( integer_constant
);

int SetPartIndex
( variable );

SetPinMap
( integer_constant,
string_constant );

SetPinMap

( variable,
string_constant );

int SetPrevious
( part_symbol );

int SetSignal();

SetSymbol
( user_symbol,
string_constant );
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part data
structure
functions

general
functions

part-
oriented
netlist
function

part data
structure
function

general
function

Makes the part specified by integer_constant
or variable current and loads the associated
standard symbols. This function returns 1 on
success or 0 if the index is out of range. Use this
function only when creating format files for
hierarchical netlists.

Sets the index for the input pin map specified
by integer_constant or variable to the input
string_constant. This function accesses a pin
map that allows strings to be associated with
integer values. You can set up to 16 pin maps.

You use these functions with WriteMap().

Makes the previous index in the table
indicated by part_symbol current. This function
returns 1 on success or 0 otherwise. Loop
constructs may include this function. For
example:

SetPrevious (PARTS) ;

Use this function only when creating format
files for hierarchical netlists.

Finds the matching pin in the net data
structure and sets the SignalNameString,
SignalType, and TypeCode for the net
associated with the pin. This function returns 1
if the pin exists or 0 if the pin is unconnected.
You use this function to synchronize the part
and net data structures. Use this function only
when creating format files for hierarchical
netlists.

Assigns the contents of string_constant to
user_symbol.



Appendix D: Creating custom netlist formats

int SetToIndex
(part_symbol,
variable );

; SetTraversal
( traversal_constant
);

SetTraversal
( user_symbol );

SortByNumber();

int SwitchIsSet
( string_constant );

int
SymbolInCharSet
(user_symbol );

part-
oriented
netlist
function

traversal
functions

instance file
function

general
function

general
function

Sets the index of the table specified by
part_symbol to the input variable. Returns 1 on
success or 0 otherwise. For example:

SetToIndex (NETS, 5);

Sets the way HFORM traverses a design. A top
down traversal is a depth first traversal that
starts at the root. A bottom up traversal is a
breadth first traversal that starts at the leaf
nodes. The input value traversal_constant is
either "ROOT" or "LEAF", and user_symbol
should evaluate to either ROOT or LEAF. For
example:

SetTraversal ("ROOT"Y) ;

Sorts only the instance file by reference number.
As a side effect, the seek pointer is set to start
of file, so if you have made a pass through the
instance file using LoadInstance, a
SortByNumber() call allows you to make
another pass through the file using
LoadInstance. Using this function on a part-
oriented data structure causes the data
structure to become invalid. See
CreatePartDatabase().

Checks to see if the switch specified by
string_constant is set. This function returns 1 if
the switch is set or 0 if not. The first character
in the input string_constant is the only
relevant character. The character must be an
alphabetic character. Include this function
during initialization.

Checks the contents of the string associated
with user_symbol against the current
character set. The function returns 1 if all
characters in the symbol are in the character
set or 0 otherwise. The function SetCharSet()
defines the character set.
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int SymbolLength
~ (symbol );

ToUpper
( user_symbol );

WriteCrLf
( file_index );

WriteHeader();

WriteMap

( file_index,
integer_constant );
WriteMap

( file_index,
variable );

WriteNet();

WriteNetEnding();
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general
function

general
function

general
function

required
function for
IFORM

general
functions

required
function for
IFORM

required
function for
IFORM

Returns the length of the string represented by
symbol.

Changes any lowercase alphabetic characters
in user_symbol to uppercase.

Writes a newline to the file specified by
file_index.

IFORM calls this function. It can do two things,
depending on the functions you include: output a
header or build a part database using the
function CreatePartDatabase().

Writes the pin map string at integer_constant
or variable to the file given by file_index. See
also the SetPinMap() functions.

IFORM calls this function, setting PinIndex,
ReferenceString, PinNumberString,
PartName, ModuleName, and PinType. Then,
depending on the functions you include, this
function should either write the current net for
net-oriented netlists or add the net to a part-
oriented netlist by calling the function
RecordNet().

IFORM calls this function when it reaches the
end of a net. Then this function outputs
whatever you specified to terminate nets.
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WriteNetListEnd
0;

WriteStdSymbol
( file_index,
standard_symbol );

WriteString
( file_index,
string_constant );

WriteSymbol
( file_index,
user_symbol );

required
function for
IFORM

general
function

general
function

general
function

IFORM calls this function after reading all the
nets. The function should either output
whatever you specify to terminate a net-
oriented netlist or traverse a part-oriented
data structure and output the netlist that was
recorded by calls to WriteNet().

Writes standard_symbol to the file specified
by file_index.

Writes the string_constant to the file
indicated by file_index.

Writes user_symbol to the file specified by
file_index.
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Error and
warning
messages

654

When you run IFORM or HFORM with a netlist format that
contains one or more errors, the process stops at the first error
and an error message and line number display. When you run
IFORM and HFORM under ESP, the file #ESP_OUT.TXT
contains the error messages.

For information about warnings, errors, and the Ignore
warnings option, see the entry ExitType in the reference
portion of this appendix.

The errors messages include:

Cannot SortByNumber after CreatePartDatabase.
Calling the function SortByNumber() scrambles the data in
the part-oriented data structure.

Closing comment, no opening comment. A closing
comment (* /) was found but no opening comment (/*) was
found.

Closing quote expected. A string constant was found but
not correctly terminated.

Equal sign expected. An assignment was attempted
without the equal sign ( = ).

Function expected. A function definition or call was
expected.

Index out of range. The index is out of range. Either a
file index or a pin map index is not valid.

Nested comments. Two opening comments (/*) were found
before a closing comment (* /) was found.

No expression present. An expression was expected but
none was found.

Not a string. The value required should be a string
constant.

Not a variable. An attempt to set or read a value that is
not a variable.

Opening comment, no closing comment. An opening
comment (/*) and end of file were found before a closing
comment (*/) was encountered.
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Parameter error. A general error for internal functions
when a parameter type did not match.

Parentheses expected. A parentheses—either “(” or
“y’—was expected but not found.

RETURN without call. A return statement was found
before a function call was made.

Semicolon expected. The start of another statement was
found before a terminating semicolon ( ; ) was found.

Symbol not found. The intended symbol was not found in
either the standard symbol table or the user symbol table.

Symbol table overflow. An attempt to add too many user
defined symbols. Use fewer symbols.

Syntax error. General syntax error.

Too many local variables. The local variable table has
overflowed. Try using fewer variables or try to make some of
them global.

Too many nested function calls. The internal function
call stack was exceeded. Reduce the call nesting depth.

Type specifier expected. A variable declaration needs
to have a type (int or char) supplied.

Unbalanced braces. Found a statement requiring a
matched set of curly braces ( { and } ) before encountering a
closing curly brace (} ) such as in a function definition.

Unbalanced parentheses. Anend of a statement was
found before the final closing parentheses ( “)” ) was found.

While expected. Do-while statement ended the block, but
a while was not found.
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APPENDIX E

1 ]

Plotter information

This appendix contains additional information you may
need to setup, configure, and use your plotter with Schematic
Design Tools. The sections in this appendix discuss:

2
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2
L4

Plotter cable wiring

Plotter problems

Plotter hints

Plotting to a printer

HP plotters

HI plotters

Calcomp plotters

Plotter driver considerations

Postscript plotter drivers
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Plotter cable
wiring

658

The Plot Schematic tool uses DOS BIOS calls to communi-
cate with the serial port. It does not talk to the hardware
directly. This is to ensure compatibility with all PC’s and
compatibles.

For this reason, additional wires other than TXD and RXD
must be connected to implement hardware handshake.

Figure D-1 is a wiring diagram showing the connections
necessary to connect a 25-pin connector to a plotter. Figure
D-2 is a wiring diagram showing the connections necessary
to connect a 9-pin connector to a plotter. Figure D-3 is a
wiring diagram showing the connections necessary for a
25-pin connector to an IOline plotter.

Since this cable connects the TXD and RXD lines, it also
works with software that communicates to the hardware
directly.

COMPUTER PLOTTER
3 | ElE
5 |

Figure D-1. 25-pin cable wiring diagram.
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COMPUTER PLOTTER
. 2]
EN {3 ]
6 |

8 |

Figure D-2. 9-pin cable wiring diagram.

COMPUTER PLOTTER
6] 4]
[} 71

Figure D-3. 25-pin cable to IOline plotter.
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Plotter problems

660

Most plotter problems are caused by incorrectly wired
plotter cables. If you have difficulty with your plotter,
check the following items before proceeding or calling
OrCAD:

1. Wire the cable as shown in Figures D-1, D-2, and D-3.
If your plotter works with another software package,
and does not work with OrCAD, the first item to
check is the wiring of your cable. Chances are the
other CAD packages only require the TXD and RXD
signal lines. OrCAD requires additional connections.

The cable must be wired as recommended.

2. Check for an open in the cable by performing a
continuity check.

3. Read your plotter manual to be sure you understand
how the plotter operates. Know how it is
programmed for baud rate, parity, word length, and
find out what these settings are.

4. Ensure that the plotter baud rate, parity, and word
length settings correspond to the plotter configuration
information.

5. Select the View Reference Material button on the
Schematic Design Tools screen to see other reference
material about plotting.

6. Use DOS to send a plot file to the plotter. This is
useful for isolating whether the problem is in the
serial port hardware or the plotter hardware. To do
this, first send the worksheet to a plot file as
outlined below:

Use the Plot Schematic tool to plot to a file.
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Then, use the DOS MODE command to configure the
serial channel as follows:

MODE COM1:2400,N,8,1,P

This assumes that you are using serial channel 1
(COM1) and have your plotter set for 2400 baud, no
parity, 8 data bits, and 1 stop bit. For more
information on the MODE command, see your DOS
user’s guide for Asynchronous Communications.

After the serial channel has been configured, send the
plot file to the plotter using the DOS COPY command
as follows:

COPY whatfile COML:
Where whatfile is the name of the plot file.

If the plotter works, this indicates the problem may
be in the plotter cable (incorrectly wired), or the
hardware handshaking is incorrectly set (check the
Printer/Plotter Output Options section of the
Configure Schematic Design Tools screen).

If the plotter does not work, this indicates that there
is a hardware problem. Check the following: serial
card, incorrect serial channel configuration, plotter
hardware, or a cable problem.

If you’re using an IOline plotter, be sure you have
PROM version 114 or greater.
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Plotting to a
printer

662

When plotting to a printer, make the pen width for buses
small enough to make the lines thin. This will make the
print neater and more readable. For example, if you have
a printer with a resolution of 180 dots per inch (dpi) you

would set the pen width to be:

(&)

for the best results. The same value is also used for the
part body pen width. This pen width value is used during
FILL commands in the vector stream of the part
definition.

= 0.00277 inches
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General plotter
tips

When making a plot, use the proper pens and paper
designed for the plotter. Plotter paper has a “memory” to
it. If it hangs on the plotter bed for a period of time, it
will stretch. This effects the registration of the plot.
Plotter paper is also temperature sensitive. Be sure that
the paper is at room temperature before plotting. The
longer the drawing takes to plot, the more care must be
exercised with the paper.

The configuration of the plotter includes the ability to
change the velocity of the pens. When the pen cannot
draw at the speed the plotter is capable of moving,
reduce the velocity. You will need to consult your plotter
manual for the range to set the velocity. The velocity can
be set only in whole number values.

When you make a plot with different pens, the plotter

has a registration inaccuracy that must be considered. If
you wish to have the highest quality plot, always use

only one pen.

When you are directed by the program to change paper or
pens, always wait until the plotter has finished the
present plotting activity. Before sending a plot directly to
the plotter, be sure that the plotter is on line, the pen(s)
are properly set up, and the paper size is correct. When
you have a pen that must be manually changed, the Plot
Schematic program will pause and inform you of the
objects to be plotted with the new pen.

Make sure that the template Horizontal and Vertical
dimensions are correct for your plotter. Some plotters have
a larger margin requirement and, therefore, less usable
plotting area. Check your plotters user’s manual to get the
actual plot area dimensions and change the values in the
Template Table area of the Configure Schematic
Design Tools screen accordingly. You have this problem
if the top or right edge of your plot is clipped. In
addition, you may use more plot area if your plotter has a
usable plot area greater than that set in the Template
Table section of the Configure Schematic Design Tools
screen. If this is true, change the Template Table.
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HP plotters The HP plotter family has a facility to set the corner
points of the plot and automatically scale the plot to be
within these points. These points are called P1 and P2.
Plot Schematic ignores the preset P1 and P2 values and
draws in 0.001 inch resolution.

Plot Schematic assumes the origin of the plot is the lower
left corner of the page (when the finished plot is viewed).
Rotation and paper size must be set before you run a plot.

If the plotter’s origin (0,0) is not the lower left corner, it
may be moved via the Template Table section of the
Configure Schematic Design Tools screen. To move the
origin, configure the Plot X Offset and Plot Y Offset
(value 32.76 inches to +32.76 inches) in the Template
Table. Note that this origin offset can be used on any
plotter to adjust where the plot is made on the page.

For large HP plotters (HP 7580, 7585, 7586), the origin is
the center of the page and the template offset values
must be set. For these HP plotters, the offset values are
negative. The offset values are added to the location
values and then sent to the plotter.

For example, suppose you set the Plot X Offset to ~10 and
the Plot Y Offset to —5. If your plot contains the logical
point X=1 and Y=2, that point is actually sent to the
plotter as X=-9 and Y=-3 (-9 =1 +-10; -3 =2 + --5).
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HI plotters

Calcomp plotters

The HI 40 Series defaults to 2400 baud, and the 50 Series
defaults to 9600. Always check to make sure that the
plotter baud rate, and data bit settings correspond to the
Printer/Plotter Output Options section of the Configure
Schematic Design Tools screen.

Be sure that the plotter is on line before beginning a plot.
The HI plotters do not have a means to set the velocity
to the power-up default. If you change any of the velocity
settings of the pens in the configuration, you will need to
change them all. The velocity ranges can be found in the
plotter operation manual for your specific plotter.

On HI plotters that print on D and E size paper, you may
need to change the horizontal dimension in the Template
Table section of the Configure Schematic Design Tools
screen. For example, you may need to change the D-size
horizontal dimension from 32.2 inches to 32.0 inches.

This section lists supported Calcomp plotters and
provides setup information for the Calcomp 1043 plotter.
You must have one of the listed controllers (supplied by
Calcomp) for the plotter to work. See your Calcomp
plotter documentation for configuration information.

OrCAD has followed Calcomp’s recommended procedure for
connecting a Calcomp plotter to the IBM PC. Thus, any
cabling changes that Calcomp recommends should be followed
instead of the cabling information in this manual.
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666

Calcomp plotters

This section contains two tables listing intelligent and

non-intelligent Calcomp plotters supported by Schematic
Design Tools. The following characters are used in the
tables to provide support information about the plotters:

1 Use CALCOMP1.DRV for Schematic Design Tools.
2 Use CALCOMP2.DRYV for Schematic Design Tools.
Configuration not supported by Calcomp Company.

X Plotter and controller configuration supported by
Calcomp Company. There is no driver for Schematic
Design Tools.

a The 906 controller and 960 format lack of built-in
commands to draw circles, arcs, and dashed lines.

b The extended 960 format is not supported because of a
different command code structure.

¢ The remaining unsupported configurations are due to
differences in plotter step size. The two CALCOMP
drivers use a step size of 2032. Schematic Design
Tools does not support this step size.
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Controllers

No Controller

Supported
Plotters

907

907 Rev G

951/953

PCI

960
Format

Ext 960
Format

Non-Intelligent

1012
1037
1038
1039
1051
1055
1060
1065
960

970

5200
5500
5732
5734
5742
5744
5754

Xc

Intelligent

945
945A
965
965A
1042
1042GT
1043
1043GT
1044
1044GT
1073
1075
1076
1077

[U S VI S |

bt et e ed ped eed el e e e ped e e

et el e el el pd ed pd pd ped ped ped ped e

EEEEE

$EEEETETE

Table D-1. Supported Calcomp plotters—see the next page for the legend for this table.
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NO. Selection AUTOCAD OrCAD
PARITY 2 - EVEN 0 - NONE
BITS 7 8
1 STOP BITS 1 1
CLOCK 0 - INT 0 - INT
2 INTERFACE 0 - SERIAL 0 - SERIAL
3 HOST BAUD RATE 9600 9600
MODE PCI PCI
4 TERM MUTING NO NO
CHECKSUM ENABLE YES NO
5 ISOCHRONOUS NO NO
EOM 13 03
6 DIRECT CONTROL NO YES
XON/XOFF NO NO
7 TERM BAUD RATE 9600 9600
DUPLEX 0 - FULL 0 - FULL
8 SYNC CODES 2 1
SYNC CODE VALUE 022 002
Table D-3. SETUP-7 communications.
AUTOCAD OrCAD
ENABLE OPTIMIZATION YES NO
Table D-4. Plot management.
0-->1 AUTOCAD OrCAD
POS - 1 0 0
POS - 2 0 1
POS - 3 0 0
POS - 4 0 1
POS - 5 1 0
POS - 6 0 0
POS - 7 0 0
POS - 8 0 0

Table D-5. Switch settings.
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Notes on plotter This section contains notes on the following plotter and
and printer drivers Printer drivers:
<% HP.DRV

% HPLASERx.DRV
< DXF.DRV

% DPostscript drivers

HP.DRV  This driver may report a divide error on D or E-size sheet
if you did not set the Plot X Offset and Plot Y Offset on
the Configure Schematic Design Tools screen. This is
because the values that the HP plotter uses are plotter
units, not inches. A plotter unit is 0.00098 inch. The plotter
units must be a 16-bit integer value (-32768 to +32767). Plot
Schematic computes all dimensions with much greater
range.

The plotter driver is passed word values (0.000 to +65.535)
and these are converted into plotter units after adding the
offset. For example, the D-size horizontal dimension of
32.2 inches with an offset of 0.000 inches would be
converted by the driver to:

32.200

0.00008 32857 units

This value exceeds the integer limit. To be able to plot D
and E-size drawings, the full integer range must be used.
Therefore, the large paper plotters have the origin (0,0)
in the center of the paper. The drawing coordinate system
is adjusted by the Plot X Offset and Plot Y Offset on the
Configure Schematic Design Tools screen to move the
origin to the correct position. Typically, the offset is ' /2 of
the paper dimension.

Another consequence of not setting the Plot X Offset and
Plot Y Offset on the Configure Schematic Design Tools
screen is that plotters having the origin in the center will
draw only on the upper right quadrant of the paper. If your
drawing appears this way, set the Plot X Offset and Plot Y
Offset on the Configure Schematic Design Tools screen to
move the origin to the lower left corner of the paper.
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HPLASERx.DRV

Some laser printers have a graphics printing limit. The
Schematic Design Tools drivers place page breaks after a
given number of graphics lines. To change the number of
graphics lines between page breaks, change the word value
in the driver at the offset specified below. The driver
values were chosen to be a 10 inch graphics printing area.

Driver Offset Old value
HPLASER1.DRV 401h O2EEh (750)
HPLASER2.DRV 41Ch O3EBh (1000)
HPLASER3.DRV 44Eh 05DCh (1500)
HPLASER4 .DRV 4F4h OBB8h_(3000)
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DXF.DRV

This driver puts a drawing into a format usable by
AutoCAD and some desktop publishing programs. Use Plot
Schematic to plot to a file with this driver. In AutoCAD,
use the dxfin command to read the file written by Plot
Schematic. You will have to rename the file to have a
.DXF extension. If you want colors (layers), enter the pen
number in the Pen entry box in the Color and Pen Plotter
Table section of the Configure Schematic Design Tools
screen to put the different objects onto different layers.

NOTE: Dashed lines will always be layer 0 due to line
definition restrictions.
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PostScript

Encapsulated PostScript

Other PostScript

672

To create a PostScript file that can be printed by any Post-
Script compatible device on either paper or film, use the
PSCRIPT.DRV plotter driver. To create ledger-size
PostScript images, use the PSCRIPT2.DRV. For more
information about PostScript, see the PostScript Language
Reference manual and the PostScript Language Tutorial and
Cookbook, both published by Addison-Wesley in 1985.

To produce Encapsulated PostScript (EPS) files to import
into other application programs (such as word processing
and page layout programs) as illustrations, use one of
these four plotter drivers:

EPS1.DRV Letter size, landscape
EPS2.DRV Letter size, portrait
EPS3.DRV Legal size, landscape
EPS4.DRV Legal size, portrait

Files produced by these drivers can be used by any
application that accepts EPS V2.0.

Like other “standards,” some applications interpret EPS a
little differently than others. Usually the problem can be
corrected with a minor adjustment to the plot file. If you
have trouble importing EPS into an application, contact
technical support at the developer of your application to
determine its exact requirements for EPS. For more
information about EPS, contact Adobe Systems Incorporated,
1585 Charleston Road, Mountain View, CA 94039.

To produce a PostScript file for the special PostScript
“environment” within the Macintosh version of Microsoft
Word, use the PWORD.DRV plotter driver. PWORD files
can be placed into Word documents or can be incorporated
by reference using Word’s include and Print Merge features.
PWORD files start with Word’s special .para. operator.
For more information about Word'’s PostScript environment,
see Microsoft’s Reference to Microsoft Word manual.
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A

analog m Circuitry where both voltage
and frequency output vary continuously
as a function of the input.

annotation m Assigning reference
designators to components in a
schematic.

ASCIIm An acronym for American
Standard Code for Information
Interchange; a seven-bit code used to
represent letters of the alphabet, the
ten decimal digits, and other
instructions used to edit text on a
computer, such as Backspace, Carriage
Return, Line Feed, etc.

B

bitmap m An image made up of dots
(bits).

bulletin board system = A computer
dedicated to maintaining messages and
software and making them available
over telephone lines. People upload
(contribute) and download (gather)
messages by calling the bulletin board
from their own computers. Abbreviated
BBS.

button s A pushbutton-like image that
you click to initiate an action.

byte m A piece of computer data
composed of 8 contiguous bits that are
grouped together as a single unit.

C

CAE = An acronym for computer aided
engineering.

check boxm A small square button: Q.
Check boxes are used in lists of options
when more than one option can be active
at a time.

childm A worksheet containing
circuitry referred to by a sheet, sheet
part, or sheetpath part. The child may
contain module ports that connect signals
from this worksheet to signals on the
parent. A child can also be a parent, if
it contains a child.

complex hierarchy m A design in which
two or more sheet symbols reference a
single worksheet. Compare with simple
hierarchy.

configuration a The information a
program uses to operate. The
configuration can be tailored to your
needs.

connectivity databases The
connectivity database consists of the
incremental connectivity database
(created by INET) and the linked
connectivity database (created by
ILINK). It describes the connectivity of
a design, and is used to transfer a design
to Digital Simulation Tools or PC Board
Layout Tools. See incremental
connectivity database and linked
connectivity database.

cursorm A square marker inside a text
field showing where characters typed
on the keyboard will appear: l

See pointer.
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D

default m A value or setting provided by
the software that is assumed to be
correct in most cases and is used if no
other value is entered.

design cycle m The process of conceiving,
developing, testing, and producing a
circuit.

digital m Circuitry where data in the
form of digits are produced by binary on
and off or positive and negative
electronic signals.

dpim An abbreviation for dots per inch.

H

hierarchical design m A schematic
structure in which sheets are inter-
connected in a tree-like pattern
vertically and laterally. At least one
sheet, the root sheet, contains symbols
representing other sheets, called
subsheets.

E

EDA = An acronym for electronic design
automation.

editor m A tool used to create or modify
a design file.

EMS » An acronym for Extended Memory
Standard.

entry boxs A box indicating that
something (text or numbers) should be
entered using the keyboard:

F

flat designa A schematic structure in
which output lines of one sheet connect
laterally to input lines of another sheet
through graphical objects called module
ports. Flat designs are practical for
small designs of three or fewer sheets.
See module port, schematic,

hierarchical structure.
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I

incremental connectivity databasen
INET produces the incremental
connectivity database. It consists of an
incremental connectivity database file
(.INF) for each sheet in the design and
an .INX file. The .INF file is a
description of connectivity on each
sheet. The .INX file lists each sheet
referenced in the design. The
incremental connectivity database is
used by ILINK to create an incremental
netlist. See connectivity database and
incremental netlisting.

incremental netlistingm A method of
creating a netlist in which only changed
worksheets are processed each time
Create Netlist or Create Hierarchical
Netlist runs.

initial macro = A macro that runs
automatically when you run Draft or
Edit Library. For the initial macro to
work, you must configure Schematic
Design Tools to load a macro file con-
taining the desired macro definition.
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intermediate netlist structurem ILINK
produces the incremental netlist
structure. This consists of the .INS
(instance) file, the .RES (resolved) file,
and the .PIP file (contains pipe link
commands). These files are used by
IFORM to create a netlist in one of over
30 formats.

different configuration in different
places in the same design. For example,
Netlist is configured differently under
the To Layout button and under the To
Simulate button.

K

K m A unit of measurement. 1K byte is
equal to 1024 bytes. The “K” is taken
from the metric system, where it stands
for “kilo,” or 1000. 1024 is 2% and is close
to 1000.

key field m To tell Draft and other tools
which fields you want to combine and
compare, key fields are used. A key
field lists the part fields to combine and
compare. Key fields are defined on the
Configure Schematic Design Tools screen.

L

library m A collection of standard, often-
used part symbols stored as templates to
speed up design.

librarian m A tool used to manage or
create library parts.

linked connectivity databases ILINK
can optionally be configured to create
the linked connectivity database. This
ASCII file has an extension of .LNF and
is used to transfer to PC Board Layout
Tools.

local configuration = Configuration
settings for a particular button. Roughly
synonymous with command line
switches. The same tool can have

M

MB & An abbreviation for megabyte. See
megabyte.

macro s Series of commands you can
execute automatically at the touch of a
single key or key combination. Macros
dramatically reduce the number of
keystrokes required to perform complex
or repetitive actions.

megabyte m Slightly more than one
million bytes; 10 megabytes equals 10
million bytes. A megabyte is equal to 22
bytes (1,048,576). “Mega” is taken from
the metric system, where it is a prefix
meaning one million.

module portw Graphical objects that
conduct signals between schematic
worksheets. See flat file.

N

netw Just as signals are conducted
between schematic worksheets through
module ports, they are conducted into
and out of sheet symbols through
graphical objects called nets.

netlistw An ASCII file that lists the
interconnections of a schematic diagram
by the names of the signals, modules,
and pins connected together on a PCB.
The nodes in a circuit. See incremental
netlisting.
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P

PCB » An acronym for printed circuit
board.

package m A physical component. A
package may contain one or more sub-
parts. For example, a 2N3905 transistor,
a fuse, and a 74LS00 are packages.

pan = To change the portion of the
worksheet being viewed by dragging the
pointer from one location on the
worksheet to another location. As you
drag the pointer, the worksheet pans
across the screen.

parentm A worksheet that contains
hierarchical references to other
worksheets. These references are either
sheets, sheet parts, or sheetpath parts,
which are, from the viewpoint of the
parent worksheet, children.

part s A schematic symbol that
represents an object. The object can be
either a package or another worksheet.
OrCAD schematics can have four kinds
of parts: packages, sheets, sheet parts,
and sheetpath parts.

part field m A slot for holding text or
data to be associated with a part. Each
part has two part fields reserved for
part value and part reference. It has
eight other part fields that can be used
to store other useful information. See
key fields.
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pixel m Any of the little dots of light
that make up the picture on a computer
or television screen. The name is short
for picture element. There more pixels
there are in an area—the smaller and
closer together they are—the higher
the resolution. Sometimes pixels are just
called dots.

pointer m An arrow on the screen that
moves as you move the mouse: ™ See
cursor.

processor * A tool that subjects a design
file to a specific process.

programmable logic device m A type of
integrated circuit that contains fuses
that can be blown, eliminating certain
logical operations in the device and
leaving others intact, giving the device
one of many possible logical
architectures or logical configurations.

promptm A query from a program asking
you to enter specific information.

Q

quiet modem An option on the local
configuration screen for many tools.
When quiet mode is selected, tracking
information does not echo on the screen.
Only execution messages and error
messages (if any) display. If quiet mode
is turned off (not selected), the tool
displays intermediate tracking
information in the monitor box at the
bottom of the screen. For most
applications you do not need to turn
quiet mode on.



Glossary

R

radio button w A small round button: O.
Radio buttons are used in lists of
mutually exclusive options: only one
button can be active at a time.

raster m An array of dots.

reporterm A tool that creates a report,
but does not modify design data.

root directory m The main directory on
your computer; the directory that the
‘computer boots from.

root sheetm The worksheet at the top of
a flat or hierarchical design. A design
has only one root worksheet. A root
worksheet may also be a parent in
hierarchical designs.

S

schematica A graphical representation
of a circuit using a standard set of
electronics symbols. See flat design,
hierarchical design, and root sheet.

scroll buttons m Buttons used to move a
directory in its window so that a
different part is visible. The four scroll
buttons are:

Page Up
Line Up
Page Down
Line Down

sheetm A schematic symbol referring to
a worksheet located in the design area
and containing circuitry. The connection
points on sheets are called sheet nets.
See nets and sheet net.

sheetnetw The point at which a signal
from a parent connects to a module port
on a child. Sheets, sheetpath parts, and
sheet parts each have sheet nets.

sheetpartm A library part modified
from a sheetpath part to represent a
unique instance of a library circuit. Sheet
parts refer to worksheets located in the
design area as opposed to worksheets
located in the library directory. The
symbol resembles package symbols, but
the pins are called sheet nets.

sheetpath partm A part representing a
library circuit. The worksheet
referenced by the sheetpath part is
stored in the library directory. The pins
on a sheetpath part are called sheet
nets to distinguish them from pins on a
package.

simple hierarchy = A one-to-one
correspondence between sheet symbols
and the schematic diagrams they
reference. Each sheet symbol represents
a unique subsheet. See hierarchical
design.

sub-part m A gate or some other sub-
division of a package. Each sub-part in
a package has a unique reference
designator comprised of a prefix common
to all the parts in the package and a
letter unique to each part. For example,
an instance of a 74LS00 in a design with
a package reference designator of U15
would have reference designators for
each of the four sub-parts as U153,
Ul5B, U15C, and U15D.

syntax m The formal structure of a
language. Syntax includes the rules for
making statements in the language, but
excludes the meanings of the statements.
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T

tag m A marked or saved location on a
schematic or layout. You can use the
JUMP command to go to a tag.

text export m The process of copying text
from a schematic worksheet to an ASCII
file.

text import m The process of copying text
from an ASCII file to a schematic
worksheet.

TTL » An acronym for transistor
transistor logic.

tool m A tool is a computer program you
can use to do some useful task. Tools are
grouped into five categories: editors,
processors, reporters, librarians,
transfers.

tool set m A collection of tools designed
to perform a suite of electronic design
automation tasks. OrCAD tool sets
include: Schematic Design Tools,
Programmable Logic Design Tools,
Digital Simulation Tools, and PC Board
Layout Tools.

transferm A tool that transfers design
information from one tool set to another
tool set. Also runs whatever processes
are necessary to go from one tool set to
another.

user button m A button that you can set
up to perform whatever combination of
functions you find useful (such as run
programs or batch files). User button
definitions are saved with the design
files, so you can create design-specific
buttons and not worry about overwriting
user button definitions for other designs.

Vv

vector m A series of points with a
specific function defined. For example, a
vector for a line specifies a line function,
a beginning point, and an ending point.

W

wildcard s A symbol that means any
character or any sequence of characters
(just as a wild card in poker can stand
for any card). Wildcards are useful in
searches.

worksheet m Draft calls the sheets of
drafting paper on which the schematics
are drawn worksheets. Worksheets
appear on the computer screen as a
rectangular area in which you can place
parts and draw wires.

U

upload m The processof sendinga file to
another computer.
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Z

zoom u The ability to change the view
on the screen by making the objects
appear larger or smaller.
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Special Characters

“Enter” and “Type” xxvii
.i.bitmap 673
<Ctrl><Break> 109
<End> 5

<Enter> xxvi, xxvii

<Esc> xxvi

<Home> 5
<Macrobreak> 109
<Page Down> 5

<Page Up> 5
<Shift><Tab> xxvii
<Tab> xxuvii

ILINK 197 (see also: pipe link)

A

Active library 16
Draft 72

AGAIN command
Draft 61
Edit Library 269

Algorex netlist format 506
ALGOREX.CF 506

AlteraADF netlist format 508
ALTERAAD.CF 508
including equations in the netlist 510

analog 673

ANNOTATE 433 (see also Annotate
Schematic)
To Digital Simulation 452
To Layout 469
To PLD 437

Annotate Schematic xxv, 179-184
Before and after 181
Complex hierarchy 183
Digital Simulation Tools 183
Execution 179
Incremental annotation 184
Key Fields 40-42, 180

Annotate Schematic (continued)
Local Configuration 182
File Options 182
Processing Options 183
Part designation 38
Reference designators 40, 179
Unconditional annotation 184
annotation 673
ANSI
Grid references 22
ANGSI title block 21
Applicon LEAP netlist format
APPLLEAP.CF 513
AppliconBRAVO netlist format
APPLBRAV.CF. 512
Archive Parts in Schematic
COMPOSER 252
Configuration 256
File Options 256
Processing Options 258
Execution 251
LIBARCH 252
Configuration 253
File Options 253
Processing Options 255
Local Configuration 252
Sheetpath parts 255
String files 254, 255
Arrow buttons 5
ASCII 673
Auto panning
Draft 147
AutoCAD 671
Available Display Drivers
Configure Schematic Design Tools 8
Available Plotter Drivers
Configure Schematic Design Tools 10
Available Printer Drivers
Configure Schematic Design Tools 9
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B

Back Annotate 179, 185-187
Execution 185
Local Configuration 186
File Options 186
Processing Options 187
Was/Is file 185, 186
BACKANNO (see also Back Annotate)
Backing up a worksheet
Draft 147
BAK file 189
Baud rate 11
Benefits 157
Bill of Materials xxv
Adding information to 421
Include file format 422
Merging an include file with 421
Bios 11
Bit map images
Edit Library 288
bit-mapped parts 273
bitmap 260
Bitmap definition 327
maximum number of bits 342
BLOCK command
Draft 62-70
ASCII Import 69
Drag 64
Export 68
Fixup 64
Get 65
Import 67
Move 63
Save 66
Text Export 70
Block parts 242, 270
Block symbol
defining 328
Block symbol definitions
comments in 329
Block symbol, defining a 338

680

BODY command

Edit Library 242, 270, 271
<Block> 274
<Block> Kind of Part 274
<Block> Size of Body 274
<Graphic> 275
<Graphic> Arc 277
<Graphic> Circle 276
<Graphic> Circle Center 276, 277
<Graphic> Delete 281
<Graphic> Erase Body 281
<Graphic> Fill 280
<Graphic> IEEE Symbol 279
<Graphic> Kind of Part 281
<Graphic> Line 275
<Graphic> Size of Body 281
<Graphic> Text 278
<IEEE> 282
<IEEE> Circle 283
<IEEE> Delete 285
<IEEE> Erase Body 286
<IEEE> IEEE Symbol 285
<IEEE> Kind of Part 286
<IEEE> Line 282
<IEEE> Size of Body 286
<IEEE> Text 284
Block 242, 272
Graphic 243
IEEE 243
Place 273

BODY Kind of Part? 271

Border Text, character height 35

Border, worksheet

Suppressing 402

Brackets xxviii
Buffer

Draft
Getting and placing objects 65
Hierarchy 71,72
Macro 71,72
Saving objects 66
Hierarchy 27
Macro 25



Index

button 673

Buttons xxiii
Arrow 5

byte 673

C

Cadnetix netlist format
CADNETIX.CF 514
CAE673
Calay netlist format
CALAY.CF 515
component file 515
Calcomp plotters 665
Case netlist format
CASE.CF 516
CBDS netlist format
CBDS.CF 518
CF file extension 500
Changing part orientations
Draft 86
Changing reference designator locations
Draft 83
Changing reference designators
Draft 83
Changing the library order 15
Changing the title block
Draft 88
Changing title blocks
Draft 89
Character height
Comment Text 35
Label 34
Module Text 34
Part Field 34
Part Reference 34
Part Value 34
Pin Name 34
Pin Number 34
Power Text 34
Sheet Name 34
Sheet Net 34
Character strings 352, 355

check box 673
Check Electrical Rules 381-389
Configuration Matrix 50
Default settings 385
Error messages 383-384
Execution 381
Force to process all sheets 389
Local Configuration 387
File Options 387
Processing Options 389
Matrix explained 383
Type mismatches 395
child 673
CLEANUP (see also Cleanup Schematic)
Cleanup Schematic 189-192
Errors, checking for 189
Execution 189
Local Configuration 191
File Options 191
Processing Options 192
Off-grid items 192
Click xxvi
Clock, computer 197
Color and Pen Plotter Table 28-31
Pen speed 30
Pen width 30
Command reference
Draft 58-156
Edit Library 268, 315
Comment Text
Character height 35
Compile Library 375-378
Creating custom libraries 240, 241
Creating custom libraries with 375
Execution 375
Local Configuration 376
Compile Simulation Specification File 461
configuring
Compiled library files 238
.LIB extension 238
Compiler, netlist (see also: INET)
INET 196

681



Schematic Design Tools Reference Guide

Compiling the connectivity database 193
(see also INET)
Complex hierarchy 673
Annotate Schematic 183
Creating a netlist 195
Complex to Simple 195, 204
ComputerVision netlist format
COMPVISN.CF 519
CONDITIONS command
Draft 71
Edit Library 287
configuration 673
Configure Schematic Design Tools
Check Electrical Rules Matrix 50
Color and Pen Plotter Table 28-31
Driver Options 6-10
Available Display Drivers 8
Available Plotter Drivers 10
Available Printer Drivers 9
Driver Prefix 7
Hierarchy Options 27
Buffer size 27
Key Fields 37-49
Annotate Part Value Combine 40
Annotate Schematic 38
Bill of Materials
Include File Combine 46
Create Bill of Materials 38
Create Netlist 38
Extract PLD
PLD Part Combine 47
PLD Type Combine 47
Extract PLDs 38
Netlist
Module Value Combine 45
Part Value Combine 45
Update Field Contents
Combine for Fields 1 through
843
Combine for Value 43
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Configure Schematic Design Tools
(continued)
Library Options 12-18
Active library size 18
Configured Libraries 12-15, 16
Insert a Library 14
Library Prefix 13
Name Table Location 15-17
Remove a Library 14
Symbolic Data Location 15-17
Macro Options 25-26, 111
Printer Plotter Output Options 11
Template Table 32-36
Worksheet Options 19-24
Worksheet Prefix 23
Configured Libraries 12-15, 16
Connecting buses to module ports 162
Connecting power
Draft 164
Connecting signals without wires or buses
Draft 157
Connectivity d 204
Connectivity database xxv, 196, 216, 673
Compiling 193 (see also INET)
Digital Simulation Tools 193, 194, 206,
217
Formatting 193 (see also IFORM and
HFORM)
Linked 198, 199
Linking 193 (see also ILINK)
PC Board Layout Tools 193, 194, 206
Process flow for creating 195
Connectors
Placing, in Draft 172
Conventions xxuviii
Convert 342-345
Draft 86
Convert Plot to IGES 397-399
Local Configuration 399
File Options 399
Sample output 398
Converted form definition
DeMorgan equivalent 342
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Converting plots to IGES format 397-399
Create Bill of Materials 417424
Adding information 421
Execution 417
Include file format 422
Key Fields 419
Local Configuration 420
File Options 420
Processing Options 423
Merging an include file 421
Sample output 418
Create Hierarchical Netlist 157, 215-223
Execution 216
INET 216
Local Configuration 217-223
Create Netlist 157, 203-214
Execution 204
Key Fields 38
Local Configuration 205-214
Creating a Bill of Materials 417424
Creating a bitmap definition 339-340
Creating a graphic symbol 341
Creating a netlist 193-201
Creating a part 261
Creating a part list
Create Bill of Materials 417-424
Creating a vector definition 340
Creating custom libraries 239-245
with Compile Library 375
with string files 254, 255
Cross Reference Parts 391-396
Execution 391
Local Configuration 392
File Options 393
Processing Options 394
Sample output 392
cursor 673
Custom drivers §, 9, 10

D

Data bits 11
Decompile Library
Creating custom libraries 241
Execution 317
Library source file 317
Local Configuration 318
File Options 318
Processing Options 319
default 673
Default settings
Check Electrical Rules 385
Defining a vector 347-350
DELETE command
Draft 73-74
Block 74
Object 73
Undo 74
design cycle 674
Design Environment xxiii -xxvi
Design Management Tools
Complex to Simple 195, 204
digital 674
Digital Simulation Tools xxiii, xxv
Annotate Schematic 183
Connectivity database 193, 194, 206,
217
INET, output from 196
netlist format
VSTMODEL.CF 543
Unlinked connectivity database 199
Disk full
During Cleanup Schematic 189
Display drivers 8
Double-click xxvi
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Draft xxiv, 55 (see also Draft commands)

684

Active library 72
Adding nets to sheet symbols 79
Changing net names on sheet symbols
Changing net types on sheet symbols
Changing objects 75-90
Changing orientation of 78
Labels 76
Parts 82-87
Changing part orientations 86
Changing reference designator
locations 83
Changing reference designators 83,
179
Changing size of
Text 75,76
Changing size of labels 76
Changing style of
Labels 76
Module ports 77
Parts 82-87
Power objects 78
Text 75,76
Changing title blocks 88-89
Changing type of
Module port 77
commands
GET Convert 272
Configure Schematic Design Tools 111
Connecting buses to module ports 162
Connecting power 164
Connecting signals without wires or
buses 157
Connectors
Placing 172
Convert 86
Deleting nets from sheet symbols 79
Editing
Label names 76
Labels 76
Layout symbols 90
Module ports 77
Net names on sheet symbols

Draft (continued)

Net types on sheet symbols 81
Objects 75-90
Part fields 85
Part orientations 86
Part reference designators 82
Part values 84
Power objects 78
Reference designator locations 83
Reference designators 83
Sheet symbols 79
Stimulus objects 90
Text 75,76
Title blocks 88-89
Trace objects 90, 133
Vector objects 90
Erasing objects 73-74
Execution 55
Exporting objects to a file 68
Exporting text to a file 70
Fixing wires and buses 64
Getting and placing objects from a
buffer 65
Hierarchy buffer 71, 72
Importing objects from a file 67
Importing text from a file 69
Initial macro 26
Isolating power 167-171
Labeling buses 158
Loading parts 93-96
Local Configuration 56
File Options 56
Processing Options 57
locating commands 58
Locating objects 91-92
Macro file 26
Macros
Buffer 25,71,72, 111
Calling 111
Configure Schematic Design Tools
111
Creating 107-117
Debugging 109
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Draft (continued)

Initial 110
Macro Options 111
Nesting 109
Pause 109
Syntax 112
Text files 112
Using mouse with 115
Valid macro keys 107
Memory 71
Moving objects 63, 64
Name table 72
Orthogonal wires and buses 64
Placing a bus 122
Power objects 164
Changing name of 78
Changing type of 78
Power supplies, creating different 165-
166
Power, isolating 167-171
Reference library 72
Repeating commands 61, 145
Restoring deletions 74
Rotating parts 86-87
Saving objects in a buffer 66
Status information, displaying 71
Symbol table 72
Worksheet memory 71

Draft commands 58, 73, 74-156

AGAIN 61

BLOCK 62-70

BLOCK ASCII Import 69
BLOCK Drag 64
BLOCK Export 68
BLOCK Fixup 64
BLOCK Get 65
BLOCK Import 67
BLOCK Move 63
BLOCK Save 66
BLOCK Text Export 70
CONDITIONS 71
DELETE 73-74

EDIT 37, 75-90

Draft commands (continued)
EDIT Add-Net 79
EDIT Delete 79
EDIT Filename 80
EDIT Label 76
EDIT Label Larger 76
EDIT Label Name 76
EDIT Label Orientation 76
EDIT Label Smaller 76
EDIT Module Port 77
EDIT Module Port Name 77
EDIT Module Port Style 77
EDIT Module Port Type 77
EDIT Orientation 86
EDIT Part 41, 82
EDIT Part Fields 85
EDIT Part Value 84
EDIT Power 78
EDIT Power Name 78
EDIT Power Orientation 78
EDIT Power Type 78
EDIT Reference 82
EDIT Size 81
FIND 91-92
GET 16, 72, 93-96
GET Convert 95
GET Down 96
GET Mirror 96
GET Over 96
GET Place 95
GET Rotate 95
GET Up 96
HARDCOPY 97-99
HARDCOPY Destination 98
HARDCOPY File Mode 99
HARDCOPY Make Hardcopy 99
HARDCOPY Width of Paper 99
INQUIRE 100, 382
JUMP 101-103
JUMP Reference 101
JUMP X-Location 102
JUMP Y-Location 103
LIBRARY 104-105
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Draft commands (continued)
LIBRARY Browse 16, 105
LIBRARY Directory 104
MACRO 106-117
MACRO Capture 107-110
MACRO Delete 110
MACRO Initialize 110
MACRO List 110
MACRO Read 110
MACRO Write 111
PLACE 118-137
PLACE Bus 120
PLACE Dashed Line 132
PLACE Entry (Bus) 122
PLACE Junction 121
PLACE Label 123
PLACE Layout 138
PLACE Module Port 125-126
PLACE No-Connect 137
PLACE Power 127-128
PLACE Sheet 129-130, 197
PLACE Stimulus 135-136
PLACE Text 131
PLACE Trace 133
PLACE Vector 134
PLACE Wire 118
QUIT 141-144
QUIT Abandon Edits 143
QUIT Enter Sheet 141
QUIT Initialize 142
QUIT Leave Sheet 141
QUIT Run User Commands 144
QUIT Suspend to System 143
QUIT Update File 142
QUIT Write to File 142
REPEAT 145
SET 146-154
SET Auto Pan 147
TAG 155
ZOOM 156
ZOOM In 156
ZOOM Out 156

DRAFTUSR 14
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Dragging buses
Draft 148
Drawing errors
Cleanup Schematic 189
Driver Options (see Drivers)
Driver Prefix 7
Drivers 6-10
Custom drivers 8, 9, 10
Driver Options
Available Display Drivers 8
Available Plotter Drivers 10
Available Printer Drivers 9
Driver Prefix 7
Supported by ESP 175

E

EDA 674
EDIF Hierarchical netlist format
EDIF.CH 571
pin names 571
pin numbers 571
EDIF netlist format
EDIF.CF 520
pin names 520
pin numbers 520
EDIT command
Draft 37, 75-90
Add-Net 79
Delete 79
Filename 80
Label 76
Label Larger 76
Label Name 76
Label Orientation 76
Label Smaller 76
Module Port 77
Module Port Name 77
Module Port Style 77
Module Port Type 77
Orientation 86
Part 41, 82
Part Fields 85
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EDIT command (continued)
Part Value 84
Power 78
Power Name 78
Power Orientation 78
Power Type 78
Reference 82
Size 81
Edit File xxiv, 173
Execution 173
M2EDIT 173
Edit Library xxv, 259, 314-315
Bit map images 288
Changing the definition of a part 295
Command reference 268, 315
Creating parts 240
Editing parts 240
Execution 264
Initial macro 26
Library objects 288
Local Configuration 265
Filefh4 Options 265
Processing Options 267
Macro buffer 25
Macro file 26
memory 287
Part body 242
Graphic part 243
IEEE parts 243
Part name 245
Part pins
Pin name 244
Pin number 244
Pin shape 244
part suffix 291
Reference designator 245
Repeating commands 269
Sheetpath 245
Sheetpath designator 245
status information, displaying 287
System memory, free 288

Edit Library commands

AGAIN 269

BODY 242, 270, 271, 274-286

BODY <Block> 274

BODY <Block> Kind of Part 274

BODY <Block> Size of Body 274

BODY <Graphic> 275

BODY <Graphic> Circle 276

BODY <Graphic> Circle Center 276,
277

BODY <Graphic> Delete 281

BODY <Graphic> Erase Body 281

BODY <Graphic> Fill 280

BODY <Graphic> IEEE Symbol 279

BODY <Graphic> Kind of Part 281

BODY <Graphic> Line 275

BODY <Graphic> Size of Body 281

BODY <Graphic> Text 278

BODY <IEEE> 282

BODY <IEEE> Circle 283

BODY <IEEE> Erase Body 286

BODY <IEEE> Kind of Part 286

BODY <IEEE> Line 282

BODY <IEEE> Size of Body 286

BODY <IEEE> Text 284

BODY Block 242,272

BODY Graphic 243,272

BODY IEEE 243

BODY Place 273

BODY<IEEE> Delete 285

BODY<IEEE> IEEE Symbol 285

CONDITIONS 287

EXPORT 289

GET PART 261, 291

IMPORT 292

JUMP 293-294

JUMP X-Location 293

JUMP Y-Location 294

LIBRARY 294-300

LIBRARY Browse 297

LIBRARY Delete Part 298

LIBRARY List Directory 296

LIBRARY Prefix 299
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Edit Library commands (continued)
LIBRARY Update Current 261, 295
MACRO 301
MACRO Initial Macro 301
NAME 245, 302-303
NAME Add 303
NAME Delete 303
NAME Edit 303
NAME Prefix 303
ORIGIN 304
PIN 305-307
PIN Add 305
PIN Delete 305
PIN Move 307
PIN Name 244, 305
PIN Pin-Number 244, 305
PIN Shape 244, 307
PIN Type 244, 306
QUIT 308-310
QUIT Abandon Edits 310
QUIT Initialize 309
QUIT Suspend to System 309
QUIT Update File 261, 308
QUIT Write to File 261, 309
REFERENCE 311
SET 312-313
SET Auto Pan 312
SET Backup File 312
SET Error Bell 313
SET Left Button 312
SET Macro Prompts 313
SET Power Pins Visible 313
SET Show Body 273
SET Show Body Outline 284, 313
SET Visible Grid Dots 313
ZOOM 315
ZOOM Center 315
ZOOM In 315
ZOOM Out 315
ZOOM Select 315
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Editing in Draft
Layout symbols 90
Part orientations 86
Reference designator locations 83
Reference designators 83
Stimulus objects 90
Title blocks 88-89
Trace objects 90, 133
Vector objects 90
Editing a part 261
editor 674
Editors xxiv, 53-175
EEDesigner netlist format
EEDESIGN.CF 523
EMS 674
EMS memory 16-18
Draft 71
Advantages and disadvantages 72
entry box 674
equations included in the netlist
AlteraADF netlist format 510
IntelADF netlist format 534
ERC (see also Check Electrical Rules)
INET 208, 219
Error bell, setting
Draft 148
Error messages
Check Electrical Rules 383-384
Errors, checking for
Cleanup Schematic 189
ESP xxiii-xxvi
EXPORT command
Edit Library 289
Extensions
.BAK 189
INF 196
INS 198,199
INX 196, 197, 201
.LIB 238
.LNF 198,199, 212
.PIP 198,199
.RES 198, 199
SRC 238
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EXTRACT 433
Programmable Logic Device Tools 432
To PLD 432, 440
Extract PLD
Key Fields
PLD Part Combine 47
PLD Type Combine 47

F

File extensions
.BAK 189
.CF 500
INF 196
JINS 198,199
INX 196, 197, 201
.LIB 238
.LNF 198, 199, 212
.PIP 198, 199
.RES 198, 199
.SRC 238
File stack
Rebuilding, INET 209, 220
File structure
Flat 197
Hierarchical 197
FIND command
Draft 91-92
flat design 674
Flat file structure 197
Flat formatter 200
Flat netlist 200
FLDSTUFF 433,435
To Layout 465
For ILINK to read .INF files, the
statements must appear in the order
and frequency shown in the table
below. The port and signal statements
can be intermingled, as can the trace,
vector, and stimulus statements. 586
Formatter
Flat netlist 200
Hierarchical 200

Formatting a netlist 193 (see also IFORM
- and HFORM)
FutureNet netlist format
FUTURE.CF 524
pin names 525
pin numbers 525
power attributes 526
symbols for module ports 525

G

GENDRIVE 175
GET command
Draft 16, 72, 93-96
Convert 95
Down 96
Mirror 96
Over 96
Place 95
Rotate 95
Up 96
GET PART command
Edit Library 261, 291
Graphic parts 243, 270
limits 263
Graphic symbol
defining 339
Graphic symbol, defining a 345
Grid dots 152
Grid references 152
Grid references, ANSI 22
grid unit size 328
GRIDARRAY
part definition 326
parts 331
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H

HARDCOPY command
Draft 97-99
Destination 98
File Mode 99
Make Hardcopy 99
Width of Paper 99
HFORM 200
Configuration, Create Hierarchical
Netlist 217,222-223
File Options 222
Processing Options 223
Create Hierarchical Netlist 216
Incremental connectivity database 200
INET, output from 196
HI plotters 665
hierarchical design 674
Hierarchical file structure 197
Hierarchical formatter 200
Hierarchical netlist 200, 203
Creating 215
hierarchical netlist formats 566-580
Hierarchy Options 27
Buffer size 27
Highlight xxvi
HiLo netlist format
HILO.CF 530
hotpoint 124, 159
HP plotters 664

I

IBUILD
To Digital Simulation 459
IEEE
Body Outline 349
Pin placement 349
size limits 348
IEEE parts 243, 261, 270, 271, 272, 331
IEEE symbol
definition of 346-350
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IFORM 198
Configuration, Create Netlist 205, 213-
214
File Options 213
Processing Options 214
ILINK, from 200
ILINK, output from 198
Intermediate netlist structure 200
IGES
Converting plots to IGES format 397-
399
ILINK 198
Configuration, Create Netlist 205, 211-
212
File Options 211
Processing Options 212
IFORM, to 198
INET, output from 196
INS file 198, 199
PC Board Layout Tools, to 198
PIP file 198
RES file 198, 199
To Layout 476
IMPORT command
Edit Library 292
Incremental annotation 184
Incremental connectivity database (see
connectivity database), 196, 674
Incremental design 193
incremental netlisting 674
INET 194, 196-198, 201
Configuration, Create Hierarchical
Netlist 217
File Options 218
Processing Options 219
Configuration, Create Netlist 205, 207,
218
File Options 207
Processing Options 208
Connectivity database 196
Create Hierarchical Netlist 216
Create Netlist 204
Digital Simulation Tools, to 196
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INET (continued)
HFORM, to 196
ILINK, to 196
INF file 196
INX file 196, 197
Time stamp, comparing 196
To Digital Simulation 455
To Layout 472
INF file 196
Initial macro 26, 674
INQUIRE command
Draft 100, 382
INS file 198, 199
Inserting a library 14
Instance file (INS) 199
Intel ADF netlist format
header information 532
including equations in the netlist 534
INTELADEF.CF 532
suppressing comments in the netlist
532
Intergraph netlist format
INTERGRA.CF 536
intermediate netlist structure 198, 199, 674
INX file 196, 197, 201
Isolating power
Draft 167-171

J

JUMP command
Draft 101-103
Reference 101
X-Location 102
Y-Location 103
Edit Library 293
X-Location 293
Y-Location 294

K

K 675
key field 675
Key Fields 37-49, 180 (see also: Configure
Schematic Design Tools), 435
Annotate Part Value Combine 40
Annotate Schematic 38
Bill of Materials
Include File Combine 46
Create Bill of Materials 38, 419
Create Netlist 38
Extract PLD
PLD Part Combine 47
PLD Type Combine 47
Extract PLDs 38
Netlist
Module Value Combine 45
Part Value Combine 45
netlist formats 500
Update Field Contents 38, 232
Combine for Fields 1 through 8 43
Combine for Value 43
Keyboard commands 5
Keyboard equivalents xxvii
Keywords 353, 355

L

Labeling buses
Draft 158
Labels
Character height 34
Connected, reporting 208, 219
Layout directives 138
Layout symbols
Draft
Editing 90
LIB file 238
librarian 675
Librarians xxv, 235-378
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Libraries 12-18
Active library 16
Changing the library order 15
Configured 12-15, 16
Inserting a library 14
Library Options
Active library size 18
Configured Libraries 12-15, 16
Insert a Library 14
Library Prefix 13
Name Table Location 15-17
Remove a Library 14
Symbolic Data Location 15-17
Removing a library 14
Library 675
Parts found in each library 175
LIBRARY command
Draft 104-105
Browse 16, 105
Directory 104
Edit Library 294
Browse 297
Delete Part 298
List Directory 296
Prefix 299
Update Current 261, 295
Library files 237
Compiled 238
.LIB extension 238
Order Searched 239
Source
.SRC extension 238
Source file 238
Library objects
Edit Library 288
Library Options (see Libraries)
Library Prefix 13
library size 264
Library source file 321
Decompile Library 317
Library source files 238
.SRC extension 238
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Linked connectivity database 198, 675
Producing 212
Linked netlist 215
Creating 203-214
Linker, netlist 198
Linking the connectivity database 193 (see
also ILINK)
List box 5
List Library 239, 247-250
Execution 247
Local Configuration 248
File Options 249
Processing Options 250
Sample report 248
String files 250
Listing part names 247 (see also: List
Library)
LNF file 198, 199, 212
Loading parts
Draft 93-96
Local Configuration 675
Compile Simulation Specification
Local Configuration of ASCTOVST 460
Locating objects
Draft 91-92
Locating parts 104, 105

M

M2EDIT 173,175
Edit File 173
View Reference Material 175
macro 675
MACRO command
Draft 106-117
Capture 107-110
Delete 110
Initialize 110
List 110
Read 110
Write 111
Edit Library 301
Initial Macro 301
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Macros
Buffer 25
Draft

Buffer 71,72,111

Calling 111

Creating 107-117
Debugging 109

Initial 710
Nesting 109
Pause 109
Syntax 112
Text files 112

Using mouse with 115
Valid macro keys 107

Edit Library
Buffer 288

Enabling Prompts 149

File 26
Initial 26

Macro Options 25-26
Main menu commands xxviii

Match string 43
MB 675
megabyte 675
Memory
Draft 71
Memory, EMS
Draft

Advantages and disadvantages 72

Mentor netlist format

component file 537

MENTOR.CF 537
Module port 675

Character height 34

Module ports

Connections, checking 209, 220
Unconnected, reporting 208, 219

Mouse xxvi
Buttons xxvi

MultiWire netlist format
MULTIWIR.CF 538

N

NAME command

Edit Library 245, 302
Add 303
Delete 303
Edit 303
Prefix 303

Name table

Name Table Location 15-17

Draft 72

net 675
Netlist 675

O

Off-grid parts
Reporting 208, 219
OrCAD Digital Simulation Tools

Compiler (see also: INET)

INET 196
Creating 193-201
Flat 200

Many sheets 196

One-sheet 196
Flattened 203
Formatter 200
Hierarchical 200, 203

Complex 196

Creating 215

Simple 196
Linked 203, 215

Creating 203-214
Linker 198

Structure, intermediate 198, 199
netlist formats 506-580
key fields 500
Netlister, incremental 204, 216
Notation xxwviii
Numeric constants 352, 355

netlist format

including text in the netlist 543

VSTMODEL.CF 543
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OrCAD Programmable Logic Design Tools
netlist format «
PLDNET.CF 541
OrCAD/PCB II
netlist format
PCBIL.CF 539
ORIGIN command
Edit Library 304
Orthogonal wires and buses 64
Drawing 149

P

package 676
PADS ASCII netlist format
PADSASC.CF 545
part list file 545
pan 676
parent 676
Parity 11
part 676
limits 263
Part Body 242
Block part 242
Graphic part 243
IEEE parts 243
Part definition 325-327
Components of 325
Construction 325
types of 325
Part Field 676
Character height 34
Part Fields xxv
Select Field View 226
Part list, creating
Create Bill o f Materials 417424
Part name 245
part name string 328, 346
Part pins 244
Pin name 244
Pin number 244
Pin shape 244
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Part Reference
Character height 34
part suffix
Edit Library 291
Part Value
Character height 34
parts per package 272, 328
Parts, connected
Reporting 208
PC Board Layout Tools 138, 157
Connectivity database 193, 194, 206
ILINK, output from 198
Linked connectivity database 199, 212
LNF file 198
PCAD netlist format
PCAD.CF 547
PCADnlt netlist format
PCADNLT.CF 550
PCB 675
PCB 11, OrCAD
vnetlist' format
PCBII.CF 539
Pen speed 30 -
Pen width 30 - -
PIN command
" Edit Library 305,308
- -Add 305
" Delete 305
. Move 307
Name 244, 305
Pin-number 244, 305
" Shape 244, 307
Type 244, 306
Pin definition 326-327
Pin Name 244
Character height 34
pin names
EDIF hierarchical netlist format 571
EDIF netlist format 520
FutureNet netlist format 525
Pin Number 244
Character height 34
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pin numbers
EDIF hierarchical netlist format 571
Edif netlist format 520
FutureNet netlist format 525
Pin shape 244
Pins
Unconnected, reporting 208, 219
PIP file 198, 199
Pipe commands 196, 199(see also: Pipe link)
Pipe link 197
PLACE command
Draft 118-137
Bus 120
Dashed Line 132
Entry (Bus) 122
Junction 121
Label 123
Layout 138
Module Port 125-126
No-Connect 137
Power 127-128
Sheet 129-130,197
Stimulus 135-136
Text 131
Trace 133
Vector 134
Wire 118
Placing a bus
Draft 122
Placing connectors
Draft 172
Plot Schematic 401-410
Execution 401
Local Configuration 404
File Options 404
Processing Options 407
Plotting to a file 405
Plotting to a printer 405
Sample output 403
Scaling plots
Setting offsets 410
Suppressing the title block, border,
and text 402

plotter
cabling 658
Calcomp 665
DXF driver for AutoCAD 671
HI 665
hints 663
HP 664
HP driver 669
HP Laser]et driver 670
MODE command 661
PC/AT cabling 659
PC/XT cabling 658
PC/XT cabling for IOline plotters 659
problems 660
Plotters (see printers and plotters)
Plotting
Plot Schematic 401-410
To a printer 662
Plotting to a file
Plot Schematic 405
Plotting to a printer
Plot Schematic 405
Point xxvi
pointer 676
Power objects
Draft 164
Power supplies, creating different
Draft 165-166
Power Text
Character height 34
Power, isolating
Draft 167-171
Prefix definition
Construction 323
Symbol Description Language 356
Print Schematic 411-415
Execution 411
Local Configuration 413
File Options 414
Processing Options 415
Sample output 412
Suppressing pin numbers 415
Printed Circuit Board Layout Tools xxiii
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Printers and plotters 11
Plotter drivers 10
Plotters 11
Printer drivers 9
Printer/Plotter Output Options 11
Printers 11
Printing
Print Schematic 411-415
Printing to a file
Print Schematic 414
Prints
how to scale 405
processor 676
Processor switches 481
Processors xxv, 177-234
Programmable Logic Design Tools xxiii,
431
netlist format
PLDNET.CF 541
programmable logic device 676
Programmable Logic Device Tools
To PLD
EXTRACT 432
work screen 433
prompt 676

Q

quiet mode 676
QUIT command
Draft 141-144

Abandon Edits 143
Enter Sheet 141
Initialize 142
Leave Sheet 141
Run User Commands 144
Suspend to System 143
Update File 142
Write to File 142
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QUIT command (continued)
Edit Library
Abandon Edits 310
Initialize 309
Suspend to System 309
Update File 261, 308
Write to File 261, 309
Quotation marks xxwviii

R

RacalRedac netlist format
component file 551
RACALRED.CF 551

radio button 676

REFERENCE command
Edit Library 311

Reference designator 245, 328, 330
location of 330

Reference designators xxv, 179

Reference library
Draft 72

Reference material 175

Referencing sheetpath parts 329

Removing a library 14

REPEAT command
Draft 145

Repeating Draft commands 61, 145

Repeating Edit Library commands 269

reporter 676

Reporters xxv, 379-427

RES file 198, 199

Resolved file (RES) 199

root directory 677

root sheet 677

Rotating parts
Draft 86-87
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S

Scaling plots
Plot Schematic 409
scaling prints 405
schematic 677
Schematic Design Tools xxiii
Schematic Design Tools includes seven
Processors that read, modify, and then
rewrite the design database.
Processors generally do not create
human-readable reports, but rather
create or modify database
information. 177
Scicards netlist format
SCICARDS.CF 553
scroll buttons 677
Select Field View 37, 225-227
Execution 225
Local Configuration 225
File Options 226
Processing Options 226
Part Fields 226
SET command
Draft 146-154
Auto Pan 147
Backup File 147
Drag Buses 148
Error Bell 148
Grid Parameters 152
Left Button 148
Macro Prompts 149
Orthogonal 149
Repeat Parameters 153
Show Pin Numbers 150
Visible Lettering 154
Worksheet Size 151
X,Y Display 151
Edit Library 312
Auto Pan 312
Backup File 312
Error Bell 313
Left Button 312

SET command (continued)
Macro Prompts 313
Power Pins Visible 313
Show Body 273
Show Body Outline 284, 313
Visible Grid Dots 313
Setting offsets
Plot Schematic 410
Shew Schematic Structure
Sample output 425
sheet 677
Sheet Name
Character height 34
Sheet Net 677
Character height 34
sheet part 677
Sheet size
American 32
International Standards Organization
32
Sheet symbols
Draft
Adding nets 79
Changing net names 81
Changing types 81
Deleting nets 79
Editing
net names 81
net types
Sheetpath designator 245
sheetpath part 677
Sheetpath parts
Archive Parts in Schematic 255
Edit Library 245
part definitions 325
referencing 329
Show Schematic Structure 425
Execution 425
File Options 427
Local Configuration 426
Processing Options 427
simple hierarchy 677

697



Schematic Design Tools Reference Guide

Size limits
Graphic parts 321

Spacebar xxvii

Spacing ratio 36

SPICE hierarchical netlist format
.MAP file 578
.SUBCKT definitions 578
including text in the netlist 577
model node index 578
node names 576
SPICE.CH 576

SPICE netlist format 199
.MAP file 556
including text in the netlist 555
node names 554
SPICE.CF 554

SRC file 238

Stimulus objects
Draft

Editing 90

Stop bits 11

String files
Archive Parts in Schematic 254
List Library 250

sub-part 677

Suppressing pin numbers
Print Schematic 415

Suspending to operating system
Draft 144

switches
Processors 481

Symbol Description Language
Character strings 352, 355
comments in 359
Defining bitmaps in 368-370

maximum size 369

Defining Converts in 373-374
Defining parts in 358-361
Defining pins in 362-367
Defining vectors in 371-372
Keywords 353, 355
Numeric constants 352, 355
Prefix definition 356
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Symbol size 326
Symbol table

Draft 72
Symbolic Data Location 15-17
syntax 677
Syntax diagrams

How to read 351-354
System memory, free

Edit Library 288

T

tag 678
TAG command
Draft 155
Edit Library 314
Tango netlist format
TANGO.CF 558
Telesis netlist format
TELESIS.CF 507, 561
Template Table 21, 32-36, 410
Text editor

Creating a library source file 240

text export 678
text import 678
text included in the netlist
SPICE.CF 555
SPICE.CH 577
VSTMODEL.CF 543
Time stamp
INET comparing 196
Title block 22
ANSI 21
Character height 35
Suppressing 402
To Digital Simulation xxv-cdlix
ANNOTATE 452
IBUILD 459
INET 455
Local Configuration 451
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To Layout 463-477
ANNOTATE 469
Execute 464
FLDSTUFF 465
ILINK 476
INET 472
Local Configuration 464

To Main 479

To PLD 431447
ANNOTATE 437
Execution 432
EXTRACT 432,440
Local Configuration 433

tool 678

Tool set xxiii, 678

Trace objects in Draft
Editing 90, 133

transfer 678

Transfers xxv, 429-479
To Digital Simulation
To Layout 463-477
To Main 479

TTL 678

Type mismatches
Check Electrical Rules 395

U

Unconditional annotation 184
Update Field Contents 229-234
Execution 229
Key fields 232
Local Configuration 231
File Options 232
Processing Options 232
Part Fields 232
Update file 229, 232
Update Field Contents Combine 435
Update file 229, 232
Updating reference designators 179
upload 678
user button 678
User buttons xxvi

A"

vector 260, 678
Vector definition 327
Vector objects
Draft
Editing 90
vector-drawn parts 273
Vectron netlist format
part list file 562
VECTRON.CF 562
View Reference Material 175
Execution 175
M2EDIT 175
VSTMODEL.CF 543
including text in the netlist 543

W

Was/Is file 185, 186

wildcard 678

WireList netlist format
Wirelist.cf 563

Wires reporting unconnected, reporting
208,219

worksheet 678

Worksheet border, suppressing 402

Worksheet dimensions 32

Worksheet Options 19-24
Worksheet Prefix 23

Worksheet prefix 23

Worksheet size 408

Worksheet size, setting 151

Z

zero parts per package 334
zoom 678
ZOOM command
Draft 156
Edit Library 315
Select 315
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