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Introduction

This special training <Link between System Designer and PWS> describes op-
eration flow between System Designer and PWS.

This text focuses on precautions and restricted matters for link between System
Designer and PWS. For detailed operation of System Designer and PWS,
please refer to eachtheir respective training wanuals.

<System Designer>

CR-5000 System Designer Operation Guide - BEGINNER -
CR-5000 System Designer Operation Guide - MASTER -

<PWS>

PWS for UNIX or PWS for Windows

<Net operation>
<Design modification>

This text is described based on the following version.

*System Designer ... Rev.6.0
*PWS ... Rev.12.1

A /;4440°4dqdd?dA/A/4/40/0/44
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1.Function Overview

This section shows operation flow of designing board in PWS according to infor-
mation of circuit data designed in System Designer.

The following functions are available for link between System Designer and
PWS.

*Forward annotation

Designs a board in PWS depending on information of a circuit data designed in
System Designer.

]
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—

*Modifying design

Applies modified circuit information to a board which is being edited or has been
completed.

|
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-

*Back annotation

Applies modified circuit information, which was done by gate exchange in PWS,
etc., to original circuit data.
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. 1.Function Overview

On “Link between System Designer and PWS”, transfer of all information is
done via net file.

D |

0000
ooc\)i\j
O

The following 4 files are prepared for performing “Link between System De-
signer and PWS".

Netfile| Hp

*Circuit mark net file (Without DEFINITION section) CCF
*Circuit mark net file (With DEFINITION section) CCF
*Extended circuit mark net file ECF

*Gate net file GNF

Available functions and required library vary depending on net type.

A /;4440°4dqdd?dA/A/4/40/0/44

1-2

Forward Design Back Pmaster
annotation modification | annotation (library)
| CCPWINUIDEF] Available | Available _| Not Available | Not required
CCFwith DEF| Available Available Not Available | Required
[ECF | Availble | Available | Available | Required
[GNF | Available | Available | Available | Required
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2.Net File Type

This section describes 4 nets format type that can be transferred between Sys-
tem Designer and PWS.

W@AMTH@N Net files described here have some sections except items described here, however, they
cannot be outputted from System Designer.

*Circuit mark net file (Without DEFINITION section) CCF

Circuit mark net file is a net file that represents connection depending on infor-
mation of references and pin numbers.

CN 1|>2_§ = UM AT ==Ct
7 WCO
o

CNA[T=2 s 4 7|
[
cz )2 CNA[=L
L1 < 2 ’

Icz & B —CNL

$CCF{ File declaration
NET { - Net section
SIGN1: CN1(2),IC1(1),IC1(2);
NetName-Reference(PinNumber), Reference(PinNumber),- - -
SIGN2: CN1(4),1C2(2);
SIGN3: CN1(3),1C2(1),IC2(4);
SIGN4: IC1(3),IC2(3);
SIGN5: 1C2(6),R1(1);
SIGN6: CN1(5),R2(2);
SIGN7: CN1(6),IC1(6),R1(2),R2(1);

}

- Ground section

GROUND ¢

GND: CN1(1),IC1(4),IC1(5),IC2(5)
\ JIC2(7); - Power section
POWER {

VCC: CN1(8),IC1(8),1C2(14g One stroke section
¥
ONE_STROKE_NET {
¥

. ’t{t19% P AALL4L4., 7/iZ2ZXZzA/AZZt/”// Z/zz24
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. 2.Net File Type

*Circuit mark net file (With DEFINITION section) CCF

Reference and corresponding part name are described in DEFINITION section.

=S 1?; ks
= P S U =
T,:" "—TDS&%E
GND MBE716 MIE%L% SNIYEI%E
CN1[=3 s 4 7
:wz%‘ 2| a5z AR .
$CCF{ - File declaration
DEFINITION { - DEFINITION
330: R1; i
PartName-Reference, Reference, - - - section
4.7K: R2;
CONNECTS: CN1;
MB2716: IC1;
SN74LS08: I1C2;
— h
NET ¢ - Net section

QTANTT: ONT1(9) Th1(1_\ TO1(0)- .
NetName:Reference(PinNumber), Reference(PinNumber),- - -

SIGN2: CN1(4),1C2(2);
SIGN3: CN1(3),IC2(1),1C2(4);
SIGN4: I1C1(3),IC2(3);

SIGN5: 1C2(6),R1(1);

SIGN6: CN1(5),R2(2);

Same as “CCF SIGN7: CN1(6),IC1(6),R1(2),R2(1);
without DEF” ¥ - Ground section
GROUND ¢{
GND: CN1(1),IC1(4),IC1(5),IC2(5),1C2(7);
h - Power section
POWER {
VCC: CN1(8),IC1(8),1C2(14);
} - One stroke section

ONE_STROKE_NET {
}

A/ A/A/ LA
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. 2.Net File Type

*Extended circuit mark net file ECF

Information for each gate existing in a circuit is described in SYMBOL section.

= S
COMNECTA
CONNEZTOR Az Do

N
2

8

f

E

&

8

$ECF{ <« File declaration
DEFINITION { - DEFINITION
330: R1; .
PartName:Reference, Reference, - - -5 _section
4.7K: R2;
; .
NET ¢ - Net section
SIGN1: CN1(2),IC1(1),IC1(2);
Same as “CCF with NetName-Reference(PinNumber), Reference(PinNumber),- - -
DEF" SIGN2: CN1(4),1C2(2);
: - Ground section
¥
GROUND { 5 i
GND: ON1(1).IC1(4) IC1(5),[CE5) 10207; Power secfion
}
POWER { - One stroke section
| VCC: CN1(8),IC1(8),I1C2(14);
! - Simbol section

ONE_STROKE_NET {
H
SYMBOL {
1.CMP3: 2AND: IC2: B(2),A(D,Y(3);
ComponentID: FunctionName:Reference:
PinName(PinNumber), PinName(PinNumber),- - -+
1.CMP4: 2AND: IC2: B(5),A(4),Y(6);
1.CMP2: MB2716: IC1: A1(1),A2(2),A3(3)
,A4(5),D1(6),D2(7);
1.CMP5: RESISTOR: R1: A(1),B(2);

VZZ't-OAA4444dd/440 44
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. 2.Net File Type

*Gate net file GNF

Connection is described for each symbol (gate) on a circuit data.

Rz

CN1[ =2 a1 DB UM BT =Cn
CONNECTE A GONNECTE:
CONNEZTOR Az o= CONNECTOR vao

FESTSTOR

Ad L CMN1
A COMNECTS
TC1 CONNECTCR
MB2T1E 8 14

GND MBET16 Voo Voo

IC1 Ica

MEZTIE | |SNT4S08
Ieila] e
4 7|

CUE}QT%D%
$GNF { < File declaration
DEFINITION { - DEFINITION
SN741.S08:2AND: B,A,Y section

PartName-FunctionName-PinName, PinName, - - -5
:1.CMP3,1.CMP4;

‘ComponentID, ComponentID,- - -;
MB2716:MB2716: A1,A2,A3,A4,D1,D2

:1.CMP2;
330:RESISTOR: A,B
:1.CMP5;
¥
GATE { - Gate section

1.CMP3:1C2: SIGN2(2),SIGN3(1),SIGN4(3);
ComponentID:Reference:
NetName(PinNumber), NetName(PinNumber),- - -
1.CMP4:1C2: GND(5),SIGN3(4),SIGN5(6);
1.CMP2:IC1: SIGN1(1),SIGN1(2),SIGN4(3)

Signal name is de-

GND(5),.SIGN7(8).(7); scribed in order of pin
1.CMP5:R1: SIGN5(1),SIGN7(2); name described in
: DEFINITION section.
}GROUND { <% Ground section

GND: CN1(D), IC1(4), IC1(5), IC2(5), IC2(D);
NetName:Reference(PinNumber), Reference(PinNumber),- - -

¥

POWER ¢ - Power section
VCC: CN1(8),IC1(8),I1C2(14);

¥

ONE_STROKE_NET { - One stroke section

¥

}

. ’t{t19% P AALL4L4., 7/iZ2ZXZzA/AZZt/”// Z/zz24
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3.Design Flow For Each Net

Design flow or required library vary depending on which net you choose from 4
nets type.
This section describes design flow for each net.

*Circuit mark net file (Without DEFINITION section) CCF

Registering symbols #ammoa

o
Registering gate figures to be placed e Jrefer Vi
on a circuit data as symbols. anDz

Creating a circuit data
Inputting property information for net output in addition to D—|—w,

symbols or signal line.
——— |

“ Outputting net
("System Designer putting net ,
~ 4 Outputting “CCF without DEFINITION section” » CCF

PR —T T T~ File-New creation (Board specification definition)
N\
(\ PWS / Determining board specification and creat- Board
S ——" ng board file (PCU) and components file slgﬁuflca » PCU||PCM

PCM).

Registering components figure| @'é'¢’eldldé

Registering components figure.

Cotoperation) o e
Circuit information settmg > CCF [ MSF
Circuit information definition o o
Loading required number of: ‘
components to be placed on a.
board and assigning connec-
tion information to components PCU [|PCM|IPCG :
terminals. T e T .
_________________  —
(ccf operation) ' Wirin
Circuit information sett1ng > Fp;%:i‘lca-
Wiring specification definition ti_O“__
Setting conditions for wiring andf ‘
creating wiring file (PCW). 3 3
PCU [|PCM ||PCG PCW
|
Interactive design cooo
Inputting board outline and completing board by placing OOQO\S
and wiring components. we

VZZ't-OAA4444dd/440 44
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.3.Design Flow For Each Net

*Circuit mark net file (With DEFINITION section) CCF

on a circuit

Registering symbols
Registering gate figures to be placed

SN74LS06
o;m A
Orefer Y

i B

data as symbols. DE

————

-~ ~
(\System Designer

\/

Creating a circuit data

Inputting property information for net output in addition to
symbols or signal line.

Outputting net
Outputting “CCF with DEFINITION section”

File-New creation (Board specification definition)

Determining board specification and cre- Board
ating board file (PCU) and components file specmca »

(PCM).

Registering

Registering components figure

Foige d'd @

components figure.

Registering

Registering elements

information.
. .
elements information. Biiaaas
(ccfoperation) L
Circuit information setting' >
Circuit information definition CCF [ MSF
Loading required number off — -—
components to be placed on a; ‘
board and assigning connec-
tion information to components pPcU |lPcM||PcG || PcP
terminals. L S L S L S
cotoperationy m .............
Circuit information settlng > spec]fica-
Wiring specification definition tion A
Setting conditions for wiring and: pcullecm||Pca || PcP |lPcw :
creating wiring file (PCW). L S | W 1 W | W
I
Interactive design —
Inputting board outline and completing board by placing OOX
and wiring components. we

A /;4440°4dqdd?dA/A/4/40/0/44
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. 3.Design Flow For Each Net

*Extended circuit mark net file ECF

Registering symbols #awmoa
onfer 4

Registering gate figures to be placed on a e refer Vi

circuit data as symbols. T2

Creating circuit data

Inputting property information for net output in addition to D—|_w,

symbols or signal line.

—_ I
/’— —.\\\ Outputting net
( System Designer o o . ,
S // Outputting “Extended circuit mark net file CCF ECF
— e — -
T e ——_—— T/ 'I' ______
(/ PWS \\ File-New creation (Board specification definition)
~ // Determining board specification and cre- Board
S~——— ating board file (PCU) and components specmca » PCU [|PCM
file (PCM).

Registering components figure| ¢ééélds e

Registering components figure.

Registering elements

information
Registering elements information.
‘IE |a

(edf / gnf operation)
Circuit information settlng >

Circuit information deflnltlon

Loading required number of : ‘
components to be placed on a ;

board and assigning connec-
tion information to components PCU (| PCM|[PCG || PCP

terminals. L= T Tt =
I

(ect I gn operation) LTI TR LR ELETE LR

Setting circuit informatiori > mca_

Wiring specification definition tion

Setting conditions for wiring andg ‘ :

creating wiring file (PCW). pcu llpem il pca I PcP I Pcw !

Interactive design cooo

Inputting board outline and completing board by placing OOQO\S
and wiring components. we

. ’t{t19% P AALL4L4., 7/iZ2ZXZzA/AZZt/”// Z/zz24
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.3.Design Flow For Each Net

*Gate net file GNF

Registering symbols SN7aLs0B
o.}mA

Registering gate figures to be placed in a o oreter Ve

circuit data as symbols. aneE

Creating a circuit data
Inputting property information for net output in addition to D—|—w,

symbols or signal line.

e I

P ~

( S 5 \ Outputting net
\yStem eSIQner / Outputting “Gate net file GNF” D—|_W »@

-~ \\ File-New creation (Board specification definition)
(\ PWS J/ Determining board specification and creat- Board
N——— = - ing board file (PCU) and components file specmca »@ E’;ﬂ
(PCM). fion_

Registering components figure| ¢ééélds e

Registering components figure.

Registering elements informatign . sldsslalsll

Registering element information for
components. \

(ecf / gnf operation) )
Circuit information settlng > GNE [

Circuit information deflnltlon

Loading required number off o ‘ T
components to be placed on &

board and assigning connec-;
tion information to components; PCU || PCM||PCG || PCP

terminals. R e R e a
I

(ect/ gnf operation) . m .............
q

Circuit information settlnge specifica-

Wiring specification definition tion

Setting conditions for wiring andf ‘

ting wiring file (PCW). : :
creating wiring file (PCW) pcu |[Pem||Pca ||PcP ||Pcwl:

Interactive design cooo
Inputting board outline and completing board by placing OOQO\S
and wiring components. we

A/ A/A/ LA
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1.Registering Library

There are 2 kinds of System Designer libraries.

*Symbol library (~.smb)

This is a library to register HETFIE, sb ande. sns cani. snb
symbol figure. One figure is D __ .
registered in one file and the o o gl
file is stored in specified di- s
rectory (symbol path). This is LN sod-tor reed. onb
essential for creating circuit | sreter
data. W ::::liz -

*LCDB

This is a library to define elements informa- PartName: SN74L.S08

tion. FunctionName: AND2

One library consists of 4 files (~.prf, ~.dbf, VCC‘ 45" 4‘*‘ EL] 3“‘ 3*“‘

~.cmp, ~.rlt) and information of multiple ele- B
ments is stored in the library. This is essential

for performing back annotation.

‘m ‘15 ‘:w 24, ‘25 ‘ END

A /;4440°4dqdd?dA/A/4/40/0/44
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. 1. Registering Library

*Registering symbols

On a symbol sheet, you can register properties assigned to a symbol in addition

to symbol figure.
Part name

/(Elements)

References
(Circuit mark)

in name
Terminal name)

Properties on SD’
(Properties on PWS)

Pt number

Pin number)
T —————|————— N
ﬁ\NDE | Component type: Gate |
\Function type: DEFAULT LOGIC y

Function name
(Symbol name)

Although you can set and modify properties assigned to a symbol after being
placed on a circuit sheet, it is more convenient to set predefined properties
when registering symbols.

For undefined properties, you can previously set input place with property
viewer(@XXXXX).

Correspondence with PWS properties

System Designer PWS
Symbol sheet Part name Elements name
properties | Function name | Symbolname |
Symbol pin _Pinname | Terminal name
properties | Pin number Pin number
mReference Available characters are limited in PWS. For details, refer to “Precautions for creating

circuit data”.

A /;4440°4dqdd?dA/A/4/40/0/44
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. 1. Registering Library

*Registering in LCDB
LCDB is a library to define information of elements such as described in data
book. ol ol o ol al | el e ] ol ol o | ]

40 il k2 43 k4 A5 4B

‘AD |u |m |u |u |u |As |Bu

Component Database for Schematic Design. B

PRF DBF CMP RLT

LCDB is not especially necessary for creating a circuit data to transfer to PWS.
However, it is very convenient to prepare it for creating general circuit design.

e®0® 00 e Plagcement on a circuit data usina LCDB. 'eeeeeeeeceeoe,

e Symbol figure — Circuit data .
° @refer Ic1 °
° OpartN SN7ALS08 °
bl P b —* IC1 .
° @pi1nla fepiAnu ] ¥ SN74LEDE .
o opsET @pinLa z B S .
- — 2AMD
° Gfunct ¥ B °
[ ] g |B ®
° 2AND °
e LCDB .
. el ] | ] 5 ] =] . . . o
o Properties are automatically set by specifying part,
° B ") E °
. name, reference number and gate number when$
° FEFPFERT placing components, even though you did not set®
o °
[ ]

property values when registering symbol figures. ®
©00000000000000000000000000000000000000000000°

Registering in LCDB |
The following properties are used for link with PWS.

[ LCDE Editor
File Edit Utilities Data Help
| D:/hone/lesson2/es/part /enp.prf
[ENFaLs0s
CDE Mane Part Nane Use with Lavout [Conponent Wame  |Component Name |Gomp =)
cdblNane partiane uzellithlayout  |componentNane conponentNane  |comp
- L 2737% & L2732K_package  |L273EK.phox L
Properties on SD L0 EN_L0D B FESI packase | B
BN_#4_330 BN_A\ 330 5 REZI_package 5 5
: [sN74L308 FH7aE0d TNV+B_packace it v
Pro ertles on PWS SNT4LS03 SN74IJ508 & ANDExd_packaze ((|MNDZx4_INDZ D NDZJ
SN74LE 138 H7s138 & SN74LS138_packaze' o 5
413 165 W'QLSIEE! 5 SNTALS 165 package SH7ALS1M.vhox [ =
| »
— 5] 3
———————————Conrorent None (el = Synbal Pin
o
Tnport N\
Part name =2 Sonbol Pin I [Connon Ternizal?[Fin I} o Tael 0
Conponent Type  [Gate = icConnonlerninal |pigfunber pinLabel io
(ElementS name) Gate Cont 1 0 35,911, 13\ [ TNFUT
Eauivalence — |z [ {.4.6,8.10,12 |||¥ OUTPUT
Funct o Tane [T ~ |2 | J\+5¢ Vo
- [ - 4 |¥ES AN AT GHD
on ssigmen
{#foc itive Synbol Mezative Symbol ~—
/ inv.gnb invve.gnh
Functi I Pin name
uncton name Pj -
In num r ;
n numbe (Terminal name)
(Symbol name) (Pin number)
Insert Pin | fppend Pin | Delste Pin |
ﬂ Cancel |

mReference Available characters are limited in PWS. For details, refer to P2-12 “Precautions for creating
circuit data”.

NOTE Program to interactively convert between PWS elements information library (Pmaster) and
[:Z:]Reference System Deigner LCDB library is provided.

For details of converted program, refer to operation manual “LCDB-master conversion”.

A /;4440°4dqdd?dA/A/4/40/0/44
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2. Creating circuit data

Creating circuit data by placing symbols and signal line.

Net
SN74LS08 /

_1
BRsrs /

B
248D

~__ Component

(Symbols on a circuit sheet)

4. 7K
FESISTOR

For creating a circuit data for net output, make sure the following matters.

Component
Definition of symbols to be output to net is
SN74L=08 dependent on the following 2 settings.
1 [Component type]
[Component properties]

=l 1CLy Component proeprty[Components for board

B design]

24ND Component type

The following process is done for each 12 type.

Items to be output to net Components or block.Components,
Gate, Block, Gate or Block,

en
jul [eneiE [Mirror |5 yd

}{Euurdjnale lﬂﬂ.ﬂﬂﬂ ‘S cale ||.[|ﬂ / Components Or block.
eTr— i 02 ltems not to be output to

[bz Fhome/ 1 essonz /es/sib .

ey ‘SW.,D){,M_W net Figure, Sheet flame

[ Contents
TTov & DN O OFF O 4

Calor j
Il tems that need spe-  Power, Ground...

cial process for out- Include connected nets in POWER

< ™ Conponent Type [Gate )

I Functien Type = i

\m””i“/ utting to net. and Ground section.
Short

|

Consider that connected nets
[ ool —] havesame name
e " Hierarchy connector...
Wuw Consider that connected nets
(use TN A B o e have same net name among hier-
Hiif Pa,t:T?::C archy levels.
#al parten Sheet connector

APDW

A orization Flag
it Lo Doleto Yalue Consider that all nets connected to
components that have same part

name are identical.

Components for board design (useWithLayout)
Select YES (output) or NO (no output). To omit this process, select [YES]

Property values for net output must be assigned to components to be output-
ted to net.

mReference Property values vary depending on output net type. For details, see P.2-6 [Inputting data
required for each net output].

A /;4440°4dqdd?dA/A/4/40/0/44
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2.Creating circuit data

Component pin

4]
2|

SN74LS08

A
1

B
24ND

Property values for net output must be input in com-
ponent pin to be outputted to net.

mReference Property values vary depending on output net
type. For details, see P-2 [Inputting data re-

quired for each net output]
Component pin

; = YOU can output one stroke information (ONE_STROKE_NET section)

Property Valus

il

3
OUTPUT

\7L— A
| I O

by entering order of wiring in component property [Order of Wiring
(order)] (As required).

Order of Wiring.

. ONE_STROKE_NET {

Same ne

SIGN1: IC1 (3),R1(1),R2(1),R3(1),R4(1);

’_mm% » NetName:Refrence(PinNumber),

Refrence(PinNumber), - - ;

et }

Nets connected with signal line are output-
ted as a series of nets.

Independent net that has same net property
[net name] is also regarded as same net.

Same net

If you specify

POWER or GROUND in Signal line property [net prop-

erty (netKind)], that net is included in POWER or GROUND section.

Property N; s =
Wet Lahel /7~ D ~\
Globel Flaz  ( o )
et Kind (GROUND
inun Len
|
|Net Label Delete Yalue
’?ND
ok heply Cance|

netkird=EoUHD

GROUND {
GND: CN1(1),IC1(4),IC1(5),IC2(5),IC2(7);
SIGN1: IC1(3),R1(1);

»

A /;4440°4dqdd?dA/A/4/40/0/44
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. 2.Creating circuit data

*Inputting data required for outputting each net

For creating circuit data, required properties vary depending on output net

type.
-Circuit mark net file (Without DEFINITION section) CCF

* Properties that must be a |
input. 1o T84 }5 [Component properties]
4] *References
o | Ic1 3 _ -
+ Properties that are in- 55 [Component pin properties]
*Pin number

put as required.

-Circuit mark net file (With DEFINITION section) CCF

[Component properties]

g |
o] IC2 8
SN74LS0B *Part name
|
N *References
EN7ALS05 [Component pin properties]
-7 *Pin number

-Extended circuit mark net file ECF

[Component properties]

EH)
8
1ot Y *Part name
1] SN *References
= *Function name
SN74LS08 . .
BAND VY [Component pin properties]
FESISTOR *Pin number
o
-Gate net file GNF Pin name .
[Component properties]
[=Hy *Part name
Ic1 v
10y +References

SZEE? *Function name
[Component pin number]
+Pin number
*Pin name
If reference or pin number is omitted, these are automatically assigned to when

designing board.
Correspondence with PWS properties.

P

SN74LSGH
24AND

4. 7K
RESISTOR

System Designer PWS
 Partname | Elementname
Component  Reference [ Circuitmark
properties | Function name | Symbolname |
Component ID Symbol identifier

Component  Pinname | Terminalname _ _|

pin properties | pin number Pin number

Net properties Net name Signal name

@ NOTE Component ID is a property automatically assigned by system (Unchangeable)
Net name is automatically assigned by system unless it is specified by users (Changeable).

Gz 7 7 %
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*/* Provided power / Ground for IC

2.Creating circuit data

1.Description in Power BOX

Description of provided power / Ground for IC has the following 3 ways.

Visle}

2la
o1 e
105 14

SN74LS08

A 3 2AND ict
Ic1
25
SN7ALZ08 1 AL B 7
2AND % =
4. 7K GND
AESISTCA

2.Connecting to symbols.

Voo
=

SEN74LS08
Z2AND

4. 7K
oo AESISTOA

sheet property
default Power :VCC
default Ground :GND

= Fres
L

3 SN74L308
2AND

|
1 fs
c1
2h
A1

SN7ALS08
24ND + &

. 7K
RESISTOR

3.Setting in default Power / Ground of sheet property.

|

If you did not describe provided power / Ground for IC without using the above
method, provided power / Ground for IC cannot be outputted to net file. There-
fore, net file must be edited after net is outputted.

The following description is effective for CCF or GNF with DEFINITION section)

Input symbols for Power BOX (Function
type: POWER BOX, Component type:
Power box) and connect to Power /
Ground symbol.

Reference and pin number cannot be
omitted.

Set VCC or GND in component pin prop-
erty [IO property (io)] for power and
ground pin and connect them to Power /

Ground symbol.
Reference and pin number must not be

omitted.

Prepare pin set as component pin
property [IO property (i0)]VCC or GND
within LCDB package symbol and set net
name in sheet property [Default power
(defaultPower)] and sheet property
[Default ground (defaultGround)].
References must not be omitted.

This section is limited to

\]\.—/

GROUND {

GND: CN1(1),IC1(5),IC2(5),IC2(7);

net files that have corre-
spondence with elements

GND::GND; -

Terminal name of pmaster auto-
matically connects [GND] termi-
nal to [Net name: GND].

}

POWER {
VCC: CN1(8),IC2(14);
VCC::VCC; -

}

Addition

Terminal name of pmaster auto-
matically connects [VCC] termi-

nal to [Net name: VCC].

V000000

72222

77
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. 2.Creating circuit data

*QOutputting net file

There are 2 operation methods to output each file for PWS.

*Menu bar / Utility | -> Forward Annotation|

=] E3

Ut ommunication  Help
Desien File Manager
Camponent Designer
Gircuit Adviser
Boundaryscan Adviser
JTAG Attribute 3
Het List Processar
Electrical Met Editar
Data Converter
Open/Save Log Check

Net Object

Fule Checker
Beference Allocator 3

Eoard Degigner Met List And Desien Rule

@program runs by click

/ PWS ECF Format

k. Annotation

Chiatize DeMoreat P's GGF

PWS CCF

Eap SymbolE

Beload Svmbal Fieure K PWs GNF

PWS CGF (Mo DEFINITION Section)

(No DEFINITION Section)

M| Swap Gomponents
Relaad Earte Infa,

WISULA RINF

It [ ity
Macro File

Bambus Desien Module »

Eile hlecsage Help

———— PWS GNF Format

Output Format

IBnard Designer Net List And Design Rule LI

L—PWS CCF Format

= Specilfy Output Fi

P CCF Format

FWS ECF Format
FUS GNF Format
First Sheet Mo. MS Format
Last Shest Mo. HSPICE Format
EDIF 200 Connect ivity Yiew
™| Desilen Yariation: |Extarmal Port List
Partz List (Sample)
dpt ix (HNF) Farmat
Werilog Format
Werilog YHOL Library List
VHOL Format
WISULA RINF Format

Schemat ic Name

Board Designer Net List And Desizn R

IPUS CCF (Ho DEF INIT 10N Sect jon)

T—PWS CCF (No DEFINITION Section)
\.-\PWS ECF Format
PWS GNF Format

Output file name and target sheet

can be specified.

If you use [Forward Annotation or you did not specify destination with
Net List Processot, each file name is outputted as the following names.

—Output file name

PWS CCF Format
PWS CCF (No DEFINITION Section)
PWS ECF Format
PWS GNF Format

Circuit name. cir / ext / circuit name. ccf
Circuit name. cir / ext / circuit name. ccf
Circuit name. cir / ext / circuit name. ecf
Circuit name. cir / ext / circuit name. gnf

V000000

72222

77
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. 2.Creating circuit data

*Qutputting Component Specific File (MSF)

In PWS, component figure is controlled by number. To get a component to be
used on a board, its component number must be specified. It is available to get
component figures collectively by previously creating component number list.
(Component assignment)

This component number list is referred to as “Component Specific File (MSF)”.
This file can be outputted from System Designer.

*/* About Component Specific File (MSF)

Component Specific File has the following description.

$MSF {
[* --- CR-5000 SystemDesigner >> CR-3000 MSF ---------------- */
SHAPE {
101 :1C2 ;
102 :IC1 ;
103 :R1, R2 ;
104 :CN1 ;
PCMACRO Number: Refrence, Refrence, - - -
}
}
W@AUTU@N Component Specific File (MSF) has another 2 description methods except the above
format. However, these cannot be outputted from System Designer.
iz Y 7 %
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. 2.Creating circuit data

The following procedure is required for outputting Component Specific File
(MSF) from System Designer.

*Customizing System Designer.
Preparing environment for outputting Component Specific File (MSF).

W@AMTU@N Super user should not start System Designer for operating environment file.
1. Preparing property item.

Prepare property item [PCMAC1] for component property.
SZDSROOT/etc/jpn/PropSpec

$Sheet .{

}
$Component {
(partName text "Part Name" ON CIRC-1)

( $RefTable "UserComponent")
} .

BUHHH B HH R R R H R
# User Define
BRI R

#
UserComponent{
# ex)

# (_price int "price™ ON CIRC -1)

(PCMACL1 text "PWS PCMACRO NO 1" ON CIRC -1) —
. Addition

W@A[UJTH@[N] If it has already been prepared, you do not have to add.

}

2.Preparing format file for outputting Component Specific File (MSF)
Create output format file named “XXX.frm” under $ZDSROOT/etc.
Sample of format file for outputting Component Specific File (MSF) is pre-
pared named “cr3msf.frm”.

3.Editing netlist processor resource file.
SZDSROOT/info/jpn/dsnetpre.rsc

R R R R
# CR-5000 Netlist Formatter Resource File
#  Copyright (c) 1991-2000 ZUKEN Incorporated, Japan
# ZUKEN Incorporated, R&D Division,Yokohama,Japan.
B HHHHHHH R H A AR R R
format {
("Board Designer Net List" crbndf.frm  CIRC)
("Board Designer Design Rule” crsruf.frm CIRC)
("PWS MSF Format" cr3msf.frm  CIRC) ‘—@d't'on-
}
Tz 7 % 7
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*Creating circuit data

. 2.Creating circuit data

The following is procedure for outputting Component Specific File (MSF).

1.Inputting part number

Input PWS part number (1~16128) in component property [PWS PCMACRO
Nol (PCMAC1)] of symbols on a circuit data.

RESI- rom

[ Gomponent ] [ Select Gount < 1

ALL hd

1

User Property |System Property |

Property Nane

Property Yalue

defadviustConnect

PYS PCMACRO NO 1

102

PHS POMACRO NO 2

P43 PCHACRO NO 3

P43 PCMACEO NO 4

PHS POMACRO NO 5

JTAG parts

Catezoly of Rambuz Compo

-

[PWS FCWACRO WO 1

Delete Valual

102

o

Applyl

Cance|

2.0utputting Component Specific File (MSF)

Output from Net List Processor]

File Mezzage Help

Input part
number

Output Format [PHS HEF Farnat !
I~ Specify Output File

|
Schematic Mame % [z /hone/ 1esson? fes/ 1cdb.cir
First Sheet Mo. [T =
Last Sheet Mo [on =l
[T Desien Yariation. . . |

Execute

Select PWS MSF format

File named

circuit name. cir / ext / Circuit name. msf

is created.

A /;444//444dd°dA///00./d
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. 2.Creating circuit data

*Precautions for creating a circuit data

m Reference

The following properties are used to link with PWS.

System Designer PWS Text restriction

Partname | Elementname | Aiphanumeric text within 20 letters |
Component  |Reference _ _| Circuit mark __| Alphanumeric text within 20 letters |
Properties |Function name | Symbol name _| Alphanumerc text within 20 letters

Component ID | Symbol identifier | Alphanumeric text within 8 letters

Component Pin name Terminal name | Alphanumeric text within 20 letters+number
Pin Pin number | Pin number | Alphanumeric text within 20 letters |

Net properties|Net name Signal name Alphanumeric text within 20 letters

In PWS, small letters are recognized as capital letters. So small and capital
letters cannot be mixed to create a text. (e.g. IC1 and icl are recognized as
identical component).

If the above properties (except component ID) are set with small letter, there is a
possibility of failing to link with PWS in back annotation. So make sure to set the
above properties (except component ID) with capital letter when creating a cir-
cuit data.

In addition, PWS has prohibited characters.

For details, see operation manual “For system administrator”.

Data that can be transferred from System Designer to PWS are the following 3
types.

Netlist (CCF, ECF, GNF) Connection information / one stroke information
Component Specific File (MSF) Part number information

Component Property Definition File (PMA)  Elements information
(Showed at the back of the book)

Another all files to be used in PWS are created in PWS.
Maximum transmission line length and pattern width are properties belonging to
both, however, they cannot be transferred.

- In cross-probing or back annotation, PWS links with a circuit data after netlist is
outputted. Make sure not to edit a circuit data after netlit is outputted and trans-
ferred to PWS.

- Multi gates in one package symbol and one gate in one package symbol can-
not be placed together with same part name on a circuit data Use only one of
them depending on registration in pmaster.

Sril[?CctiLsoa ;I-:r."iALEDE
T 4 v ;— EES vcl:ﬁ
z EEAND s&gﬁ_soa j: is ﬁﬁ
R d= =
Gz 7 7 %
2-12
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1.Registering Library

PWS has the following libraries.

*Component figure library

This is a library to register component figure and essential to board design.

Hniniainin

} ol @
IO

*Component property library (pmaster)
This is a library to register elements information of components and essential
to the following net files.

*Circuit mark net file (With DEFINITION) CCF
*Extended circuit mark net file ECF
*Gate net file GNF

*Board specification library / Wiring specification library

This is a library to control number of hierarchy level, clearance and each table
for board design.

layer: 2 layer: 4
Number of board layer: 2 Number of board layer: 4
Clearance value Each table—| |~Clearance value Each table

Turrettable Turrettable
03mm|| Beertable 0.2mm|| Beertable
G?d Grid
I

“@2 NOTIE For board specification library and wiring specification library, there is no special precaution
for using “Link between System Designer and PWS”.

VZZ't-OAA4444dd/440 44
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. 1.Registering Library

*Registering component figure

To register component figure, set terminal in terminal part.

™ Terminal
Terminal number
=
: : g
Net is generated after terminal num- 10| TC1
ber of a component links with pin Q:
number set in a circuit data. / =1 1c1 2
R1
Pin number L 2

T
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. 1.Registering Library

*Registering component properties (pmaster)

Defining component element information.

Elements information is referred to by each program after being
r.‘ described in component property definition file (PMA) and regis-
tered in pmaster by using elements information definition tool.
The following PMA file is a file in which pmaster information is set as
ASCII and created with the elements information definition tool or

‘ Vi.

2] e

$PMA{ - File declaration
NAME SN74LS08: MODULE :ELSE:1:4:14; NAME section
devzce name-‘component level”
PCMAC Io, 1611u]1-16ber206’syffo]s ‘number of gates‘-number of ping; PCMAC_NO section
component numberi2:3:4:5; — (This can be omitted)
SYMBOL { - ;
AND2:1,2.3.4:A,B.Y: A=B; SO
symbol name.gate number,- - *
} terminal name,terminal name, - - °
PIN { terminal equivalency definition; .
= PIN section
1 1A 1 A
pin number; -pin name-gate number-terminal name;
2 1B :1 ‘B For gate number, specify as follows.
s 1y 1 Y Power terminal: POWER
4 2A 2 A .
. Ground terminal: GROUND
7 :GND :GROUND :GND Unused terminal: NOCONNECT
} :
CURRENT 40.0; ~g¢——CURRENT section
maximum supply current; (This can be omitted)
IO_CURRENT { -~ |0 CURRENT section
AND2 CA(N) :0.02:-0.4; (This can be omitted)
AND2 :B(I) :0.02:-0.4;
AND2 :Y(O) ::0.02:-0.4;
bol nameﬁtermma] namé(l/O attrib t 'maximum input durrent, HIGH le ejH
} %ﬂmum IHput current, I%,%[I/?/V]e 'maximum output cugrent, HIGH Ieve.
t t,
us IIIIEaélll{lnyl'%oNu ut curren eve. - USER_DEFINIT'ION
1:"ZUKEN" ; I* MAKER */ section
user-defined item number: definition; (This can be omitted)
} /*-*/ comment )
}
Correspondence with System Designer properties
| =l
PWS System Designer m;m e
| device name | Component _'Df{‘“'j‘rma I Y SN7AS08
symbol name Property FunctionName
- ; 5
 terminal name | component | _PINName |
pin number Pin Property | PinNumber

Pz'nNumber_’ PartName
PinName FunctionName

@} NOTE Program to convert LCDB interactively between System Designer and PWS element infor-
mation library (Pmaster) is provided for consistency with System Designer.

mm For details of conversion program, see the back of the book.

7z 7/ 7 7
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2.Creating Board

Creating board based on net file outputted from System Designer. File name is
specified as follows unless you specified it.

1
Net file » 0000
L]
OO @O
CCF without DEFINITION:  Circuit name. cir/ext/Circuit name. ccf
CCF with DEFINITION: Circuit name. cir/ext/Circuit name. ccf O
Extended circuit mark net file: Circuit name.cir/ext/Circuit name. ecf
Gate net file: Circuit name. cir/ext/Circuit name. gnf

Tools to load connection information vary depending on net file type prepared
for System Designer.

*Utilizing [ccf operation / circuit information setting |
—Target net file

CCFwithoutDEF  CCFwithDEF

J

/ Register a board specification library. \
I

Create anew board design file. ([File] > [Create])

|
Register component shape and
device information libraries.

Device information is not
always required for your
board design.

|
<In ccf mode> Define Circuit Information
([Setup Circuit] > [Define Circuit]

|
<In ccf mode> Define Wiring Specifications
([Setup Circuit] > [Define Wiring Spec])

Start board design
\ /

*Utilizing ecf/gnf operation / circuit information setting|

Target net file

GNF

Reglster a board specification library.
I
Create a new board design file. ([File] > [Create])

Device information is refe
enced during your board de-
sign. If no device information
is registered in PMASTER it
is automatically generated.

|
Register component shape and
device information libraries.

<In ect/gnt mode> Detine Circuit Information
([Setup Circuit] > [Define Circuit])

|
<In ecf/gnf mode> Define Wiring Specifications
([Setup Circuit] > [Define Wiring Spec])

\ Start board design /
T
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. 2.Creating Board

*Creating board file

Tools used for defining circuit information vary depending on net type to be
loaded.

(1)Defining board specification definition

(2)Defining circuit information (2)Defining circuit information
(ccf operation) (ecf/gnf operation)

(3)Defining wiring specification

(4)Interactive design

The following page describes procedure for executing each tool.
Make sure that circuit information definition tools vary depending on net file type
prepared for System Designer.

Startup button can be customized in PWS root menu. It is convenient to
customize start up button previously because startup tools vary depending
on net file type you prepared

When installation has just completed,
you can start up tools according to net
file type by switching between CCF
operation and ECF/GNF operation in

Operation of the menu bar. CR5000/PWS e
fo r I/VI'H d ows Manage Comp Shaper

Interact ive Desien

L]

TP | P | 4| DD

VZZ't-OAA4444dd/440 44
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. 2.Creating Board

(1)Defining board specification

e ) Creating board file (PCU) and component library (PCM) based on general
Snecifica ° board specification registered in board specification library.

e ’ 1.In PWS root menu, click
Create| form| Fild on menu

bar.
I
= o |
Qlegeont Network...
2.Enter file name from keyboard.
It is recommended that your -
board file name should be cre- L EE A

ated with same file path name

Under same directory as pre_ Layout Data Nane B [H:/kint /PYS/test lay
FOB Des Click | g/ Tessord /testons/test
pared net file. ] e O

3. Select board specification
name from list dialog.

To set differently from speci-
fied board specification,

click each setting button = f | e
(e.g. flame size or hierarchy
property) . Data Name 53] [H: /kint /PHS/test T

PCB Desien File B [:/Tessord/testons/test

Unit__[Drawing Size] Laver Spec | Display | #perture || Via | Tet | Grid | Clearance |_Coment |

e At
Wiring Laver Count [

Board Shape Laver[ 5

Wiring Layer Specifications Set Inhibit Layer
Inhibit Laver
layer A-W Attr. Wire Via Place Wiring Laver @ Set
- T E z s A Delete
6| FUL
T [NEGE HWire Via Place.
8 POST T A T = =
C | || ]
Laver Correseondence
NO. Component Solder  Comment Silk Text Silk
4. Click Execute after checking

each board specification.

Help Click Execute End

T
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. 2.Creating Board

(2) Defining circuit information / ccf operation

|
[] 1 Creating gate symbol file (PCG) and components property file (PCP) based on
: | netfile (CCF). (If you created these files based on CCF file without DEFINITION,

: 3 :
[] : component property file (PCP) cannot be created)

1.Click Setup Circuif - :
Component Specification Table

D eflne CIrCUIt' Device Nane Ref. Designator | O no. | Pin c. fi CWP no. en bloc

POB Desian File [H: /1esson2/testons/check Reference

T ks
el / A O no.~ Device Nane]
. *UH'S;;ME — EH Pin Count_en bloc
Sp ECIfyI n g jégéégém il '\\ i MSF File
73 Tc7 AN [ remmeior ]
Reserved O
component number. A - =

Not only loading connection infor- B o i
mation, but also assigning com- it o ]

iSRRI

5 e i e i e

ponent figure at the same time.

POP Growe No.[

Help Option Create 200 &

\
\

-
Dialogs to be displayed vary depending on CCF net type to be loaded.
CCFwithout DEFINITION CCF with DEFINITION

Component Seecification Table Component Seecification Table
CHP_ro._en bloc
1Ref. Designator | WP o Pin c. [+ . Eevice Name Ref, Desienator | CHP o Pin c. [2] CWP no. en bloc
Pin Count_en bloc T.00 T T
302 [0.330 302 OWP no. - Device Nane)
302 - 0.39 302
302 WEFile | [10.33 302
%TZ L 307 Pin Cont en bloc
Reserved CHP. (0.3 307
102 [ feseredor | [ CONNECTA0 07 ;
0 [ Cover WSF File

Iy S (S N (11N 2
L2732K Reserved CWP

FEERRE

EE

am| B | =T PCP Growp No. Edit

L J

ZC“Ck . Help [Costion | [ Create lL—,LC'Iigkll |

1612: Solder side comonent data not found. (acro no. :301)
. 1612: Solder side comonent data not found. (Hacro no. :302)
d I d - 1612: Solcer side comeonent data not found. (acro no.:302)
|Sp a.ye . FEIERTae 1612: Soldr side conponent data ot found. (Hacro no. :302)
1612: Solder side comonent data not found. (Hacro no.:301)

1812: Solder side component data not found. (Hacro no. :302)
1612: Solder side comenent data not found. (Hacro no.:102)
1812 Solder side component data not found. (Hacro no.:151)
+ Solder side component data not found. (iacro no.:101)

: Solder side comconent data not found. (Hacro no.:101)

Processing results are e

Solder side component data not found. (Hacro no.:101)

1013

3.Make sure if there is no error or FFCE 612 ol o cront ot o fr, s o

RRKIRRKK ggen RIOORRRRK

. . | SNTALST4
warning message and click [ 2 P

O . S S I S S S SIS S S SIS S S S S S S S S S S S S S S S S S S S S SEE S S S S S S S S —
=
=

Gz 7
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. 2.Creating Board

(2)Defining circuit information (ecf / gnf operation)

................. Creatmg gate symbol file (PCG) and component property file (PCP) based on net

. @[@] |f|Ie(ECForGNF)

: | 1.click Setup Setup Circuif - S| - P Gl Bt
a @ a ﬁ I PCB Desizn File B[H:/Tesson2/testons/test
I Define Circuit.
I ( L s L
| When net file is GNF, it is firstly
| converted to ECF file.
I
ile] & CCF
| o
B [f:7Tesson?/testons/test
I I Pin No. : Only use rureric
© Comon
I A User-Define
I - 7TessorZ Zonaster
I [ Cancel
\_ J Edit Net List | i Create Update
Click
. - - [En 1 N [ & ]
| 2.Click Edit Net List. @ P
I [0:331
[A01T 0.33F
I Mtributes 4 [ |
[ T.00F
I 3300HM
Reference Designator FNECTT ?E@
I Hi————— | [unx ]
(7K 6
L2732K 1C5 Delete All Comp.No.
I SNTALS0T IC0
SALS32 G Bulk St Come o |
I SNTALST3E T et by Device Nane|
SN7ALST65. IC7
Fooh ToT |« Bulk Set Pin Count
I Sort by Dev. Nane | Sort by Ref. Des.
I Pit PeP Groue No. [ Load MSF
I 0K
I 3CIICk @ Net File [:/Tessord/Aestpus/test ]
I Help. Click g/ % | ek | cael |

*About net file backup

In Circuit information definition / Forward annotation, connection information

can be edited by Edit Net List. When opening menu by Edit Net List, back up
for existing net file is processed on the point that [OK] button is clicked.

Back up net file outputted form a circuit ., oof -> gaa.ecfbek

data.
Iy O

Saving connection information
Saving connection information after editing.  after editing.

Uz Y 7 7
3-8 Chapter 3. Operation s On PWS




. 2.Creating Board

[ I \

I Edit Net List [ ereate _ ! éﬁg{(.ﬂ

! ) U®

I 4 click

: [ Create ] Ex(:utmg,.,

| L

: Set Parameter ECF Convert| Ext mdm”‘m
POB Desian File BIf:/Tessor2/testpns/test

| 5. Confirm if there is no error or

| warning message and click

| ©BKr

|

|

|

|

I Click % | M'L

I Edit Net List a% [TCrate | Undste

I Help. End

(3) Defining wiring specification

Creating wiring file (PCW) based on wiring specification.

Specification - | 1.Click Define Wiring Spec| -

H spec.

:
vca|[pee |[pew]:

Charee

CM

o

(@]

c
(2)
4 e

2.Defining wiring specification and

click .

(4) Interactive design

Placing and wiring components with referring to unconnected net.

1.Starting up Interactive Design)

2.Inputting board outline

Y

Placing components

&

Inputting wire

7z 7/ 7 7
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. 2.Creating Board

*Precautions for designing board

The following properties are used to link with System Designer. (Text restriction
is for PWS only and not applied to System Designer).

System Designer PWS Text restriction
Symbol Partname __|Element name | Aiphanumerictextwithin20letters
sheet Reference | Circuit mark | Alphanumerictextwithin20letters |

properties  |Function name | Symbol name | Alphanumerictextwithin20letters

Component ID | Symbol identifier | Alphanumerictextwithingletters

Symbol pin  |Pinname _ _ |Terminal name | Alphanumerictextwithin20letters|
properties  |pjn number _ |Pin number Alphanumerictextwithin20letters |
Net properties|Net name Signal name Alphanumerictextwithin20letters |

Small letters on net file are recognized as capital letters.

In addition, PWS has prohibited characters. Do not use the following text for the
above properties.

(Space"#'(),3;<=>{}|~\TAB]

It is possible to perform conversion from CCF net to ECF net

by using ECF conversion in

Circuit information setting - Circuit information definition (ecf / gnf operation)
However, back annotation is not available as there is no consistency with a
circuit data.

& COF
A aF
Bl IH:/\esSonZ/testpws/lest
[~ Pin Mo. @ Only use numeric
4> Common
A User-Define
B H: /Tesson? /emaster
0K Carce!
Tz Y % 7
3-10
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1.Utilizing Cross Probing.

*About Cross Probing
Cross Probing is a function to allow both schematic editor for System Designer
and interactive design program (C3000) for PWS startup on the same display
and communicate with each other.

You can design a board more effectively by checking a circuit data.

/
=l
— I
Information
transfer
k] i i
irf001 5" id
|
Interactive communication
J

——Conditions for utilizing the Cross Probing.

-PWS version Revl0.2 or higher.

-System Designer version Rev.2.132 or higher.

-Starting up program with same display and same log in user.

-Availability of data that has the following same keywords.

System Designer PWS
Components References Original circuit mark
Net Net name Signal name

(Whether same data or not can not be checked)

Desktop range 1280x1024 Color pallet : Hardware environment for full color
(VRAM more than 4Mbyte).

VZZ't-OAA4444dd/440 44
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. 1.Utilizing Cross Probing.

Cross Probing is available with the following functions.

System Designer -> PWSY

Information of specified components and nets on a circuit data is transferred to

a board.

Select [Specified_Ref_Des] for the following commands.
ComponentPlace Phase: Place_Component, Away Component,
Swap, Change_Component, Copy_Component, Erase_Component,
Move_Component, Auto_Zoom, Request

Select [Specify signal name] for the following commands.
Auto_Zoom-Net, Hilight_Display-Net, Display unconnected net,
Check-Wire_Length, Check-Parallel_Len, Check-One_Stroke,
Convdert-Wire-Surface, Lock-Delete_Lock

g_Example Transferring symbol reference selected on a circuit data to
Place components -> Specify circuit name dommand on board.
|
CN41>2-[ . ; ‘Wvuvi?@“ ..Q\. ..L....
< } ICi\ | } 1C2 |
6006 o000 000
N /]
\ | pe / [J%*n/.
\\b\"N".\ // /
Ny
N AN
\ /e
[ ] [ ) [

PWS -> System Designer

Specifies components and nets on a board and transfers the information to
the circuit data.

Objects for [Display mark] and [Select]
Component cell / Identical potential net

QEX""_’“F"G A component highlighted on a board is marked on a circuit data.

(XX X ] 0000O0OGO

|
} Ict| | } 1c2 |

e9eS OGO
\ y -

lR2 RY
oo / / eWe

CN1

. ’t{t19% P AALL4L4., 7/iZ2ZXZzA/AZZt/”// Z/zz24
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. 1.Utilizing Cross Probing.

*Utilizing the Cross Probing between System Designer and PWS

The following is procedure for utilizing the Cross Probing.

1.Enabling communication.

2.Using communication function.

A: System Designer -> PWS
B: PWS -> System Designer

@ NOTE In PWS communication function, it is possible to transfer information interactively between
a board (PWS ) and a circuit data (System Designer)

1.Enabling communication

Enabling communication in both PWS and System Designer.
W@AMTU@N Communication function is not available if either PWS or System Designer cannot be
communicated.

[ o N\
Setting in PWS
SpecifylComm_Shcem_On of level 0 command. <Components
<Wiring design> placement design>
LEVELD (Mirine) LEVELO (Placement)
Shuff le_Down Disp_Off_Grid Shuffle_Up Heru_ON
Wirdow_Ref resh Disp_Or_Yia Grid Shuffle_Down MEWLUFF
Print_Directory  Disp 0ff_¥ia Grid Window Refresh  Mair Axis
Disp_ViaLlaver  Wirina_Interval Print Directory  Sub Axis

Dieplay. Net Vi Interval Disp_Vialayer  DispOnGrid

Diso_Net (Top) Request_Data Diselay_Net Dise_0ff_Grid
Disp_Net (Bottom) ~Next_Reauest_Data Disp_Net (Top) Request_Data
Disp_Met (Gross) I Disp_Met (Bottom]  Next_Request_Data
Disp_Net (Al Dise_Net (Cress)  List

Display_Scale Disp_Net (4112 Tt Mer OFF
Digplay_Coordiratele Displav_Scale  ( Comm_Schen On )

Display_Coordinate

Clear_Mark Comm_Schem_Mark
Hilight Disp OFF Conm Schen Select Cllczre it Uzétie Sehenl v
Meriu 0N Update_Schem_Mark H
en_OFF Convert_ON <Artwork design>
Change_Wiring_Grid Convert_OFF LEVELD (ArtAUt])
Disp_On_Grid

Shuff le_Up Main Axis

Shuff le_Down Sub_Axis

Window_Ref resh Disp_On_Grid

This is displayed when communication in ON. Print irectory  Disn.OFfGrid

Disp_Yia_Layver Recuest_Data

Display_Net Hext_Request_Data
Since Communication function is shared by each de- [fislsale sk
isplay_Coordinat; "~ Menu OF]
sign phase, modified design phase need not be reset. [ia (=t D
Menu_OFF
W@AMTU@N In Component placement and Placement with examination, “Instruct circuit data” com

mand included in popup menu is a command to link with CR-3000 / SWS. So it cannot be
\_available in System Designer. Y,

Setting in System Designer )

Turn Communication with layout ON from Communication on menu bar.

1 Desiener : Di/home/ d ir/0071 sht
File Edit Place Drawm Miew Attribute  Hierarchy Environment  Utilities JSlils

| Send Select Status -

Search FootPrint

Clear Marks

be switched.

. J
A /;4440°4dqdd?dA/A/4/40/0/44
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. 1.Utilizing Cross Probing.

2.Utilizing communication function

A: System Designe -> PWY
In PWS interactive design program, when executing commands to operate

selected circuit mark or signal name, you can specify symbols or nets on a

circuit data.

ngxémple /Components placement using the Cross Probing. N
1.In PWS, execute components placement command by specifying circuit
mark and make the circuit mark on standby for input.

DYOY oas
LIST MENU -I | sym|[ zZm [Lyr
W1

izl

From popup menu, select
Place component ->
Specify circuit mark ->

Input data

Make this in condition of
String ="

2.In System Designer, double-click a symbol to correspond with a compo-
nent to be placed on a board.

E\I Ed\t Place  Dray iy Envitonment  Utilitiss  Communication  Help
Zuren [§] EEEZEE ain Goiect =]
[l
@ o
CN1 2 L ‘J\/\/\[Q_E{>CN 1
[= T > Double—Click L
3 vee

A component that has the
same circuit mark as
double-clicked symbol now

can be dragged.

Conns

@) NOTE It is also available to execute by selecting Communication ->
Transfer selected status from menu bar of System Designer while double-clicking or

\selecting the symbol. )
VZZ't-OAA4444dd/440 44
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. 1.Utilizing Cross Probing.

A: PWS -> System Designe)
Communication from PWS to System Designer is available in wiring design
phase only.

QEX”‘_”"F"‘* /Indicating mark for symbols using the Cross Probing N
1.In PWS, perform setting to return [Display mark] to a circuit data

LEVELO (Hirins)
S Demuesa | Select Comm_Shem_Mark from levelO com-
Print_Directory  Disp_Off_Yia Grid . .. .
Disp_Via_Layer Wiring_Interval mand N erlng deslgn.

Display_Net Via_Interval
Disp_Het (Top) Request_Data . ..
Disp_Het (Botton) Nect Reuest_ata The following 2 conditions can be return to Sys-

Disp_Net (Cross)  List_Menu ON

Diso Net(All)  List Henu OFF tem Designer.

Display_Scale Com

Display_Coordin omm_Schem_0f >

Clear_Mark Comm_Schem_Mark H

Hilight_Disp OFF Dlsplay mark

Meru_OK Update_Schem_Mark
Menu OFF Convert _ON S e Ie Ct
Change Wiring_Grid Convert _OFF
Disp_On_Grid

2.In PWS, highlight a component.

.
7 5 T B [ 7 . |
%EMM@@;: A ERE : m— Select nghllght N

o o 20 }

% eel=l| Component ->

o ol | Specify circuit mark name

== > Cl

[ 0] 1 | '

i LIST MENU - 't (Select frOm Ilst)

162
R1
R2

¥ i
[}
A symbol that has the same
circuit mark as a highlighted
component is marked.
-l
T Tl o
it o 7 Snap to Grid | Select : 1 candh
S =

VZZ't-OAA4444dd/440 44
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. 1.Utilizing Cross Probing.

g_Exémple /Auto mark display for unconnected net N
Unconnected nets on a board are marked in System Designer. In this func-
tion, mark display changes in real time responding to wire input or delete.
Mark display is also available for component placement depending on
whether it is placed or not

1.In PWS, set auto mark display function.

Select Update Shem_ Mark from level 0 command in wiring design or

component placement design. o — E
LEVELD (Hiring) zuren [@ V7 [SEEC] o2l Sle] e it ~1

Shuff | e_Down Di=p_Off_Grid e
Window_Ref resh Disp_On_Via_Grid
Print_Directory  Disp_0ff_Via_Grid
Dise_Via_Laver Wirine_Interval J"P\E/‘yﬂ(/\ru\u
Display_Net Via_Interval = =
Disp_Net (Tor) Request_Data —oni
Disp_Met (Bottom)  Mext_Recuest_Data

Dise_Net(Cross)  List_Menu ON
Disp_Net (Al 1) List_Menu_OFF

Display_Scale Comm_Schem_On

Display_Coordinate Comn_Schem_0ff A
Clear_Mark Comm_Sct mv' . af—on1 3
Hil'ight_Di=p_OFF n_Schem_Se|ect

Menu_ON date_Schem Mark >

Meru OFF CorvaTt=

Change_Wiring Grid Convert_OFF

Disp_On_Grid [T H 3

7 Srap to Grid | Select © 1 cant

Iedb.cir/unt.sht

A net that corresponds t
unconnected signal
ame is marked.

2.In PWS, wire unconnected net.

| 77 (v fEETimER
et L et =Y =

Bt |

i Select [nput]-> Wiring H

—— | Date -> fnput}->

—=={ P1P2-Pn

LA e _via (Specify coordinates)

Command stack
-> from

popup menu.

[ [=] S|
[Hain Objest -]
;‘
AJ) Eif§ :DIG DDOD, “FFeTs ;
EE
C ]}
o
$ -
IE
) CON{[=3 4 7|
Mark display for a net that et ] onap=> ]
corresponds to already £
wired signal name is z
cleared.
-
K1} ] 2
=I]) ¥ Snep to Grid |sE\ect 1 enpd
ledb.eir/001.sht
\ peil) /

. ’t{t19% P AALL4L4., 7/iZ2ZXZzA/AZZt/”// Z/zz24
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. 1.Utilizing Cross Probing.

*Caution / Restricted matter

The following data are not supported for communication with PWS.

Bus line

Bus line is not supported. However, signal line connected to bus line is sup-
ported for mark display / selection.

=jf |l7 Snap to Grid | Select : 1 cndE

i

ledb. cir/001. sht

Multiple symbols

A component that stands for multiple symbols is not supported.

EB

Eile. Environment  Utilities Communication  Help
zuxen [ |7 [ [HEC S gsle] R
& H [
| El
& ‘. <
v
ro Property Yalue il ,
ar CRIOEZRI 10T Balo]
e ol R1,R2,R3,R4, K5 RS b o =
= 3 Balal
1 nce Designat| D2|
o on [ ooz BAI31
2 s Bal4]
unct ion Nane R-STD Dapd
ane NCRIDEZHI 101 = o BAI5)
ne | Delete Vu\uel 7 . Bals] N
J e e i Multiple
4
= . e symbols
e
e
K]

lodb.ci r/001.sht

VZZ't-OAA4444dd/440 44
Chapter 4. Link Between System Designer And PWS 4-7



. 1.Utilizing Cross Probing.

Circuit data in which net name is added as part name
As the following charts show, data in which power / ground net name is as-
signed to a symbol as part name, or data in which net name is assigned to
sheet connecter as part name but not assigned to signal name itself is out of

target.
T0E0
pits artNm PartNameY ot
, 3= I .
B = 44 7 B—

CFF T 13
ki
ICED
ShFA5T4
PR

Objects that do not exist on both data, such as wiring jumper.
Reference name (original circuit mark) and net name (signal net hame)

should be keyword for communication, so data in which these names are not

artNam

input is out of target.

In addition, pin number, part name (element name) and so on are not checked

here.
Error or warning message is not outputted for data not existed in SD.

A /;4440°4dqdd?dA/A/4/40/0/44
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2.Executing Back Annotation

*About back annotation

If circuit information is changed as a result of gate exchange, etc in PWS, modi-
fied information can be returned to a circuit data in System Designer.

OO00
00®o\® »
- O

Back annotation is available only when board design is performed by using the

following net files.

- Extended circuit mark net file ECF
- Gate net file GNF

W@A@Tﬂ@N Back annotation is not available when you create a board by converting CCF into ECF.

Information of back annotation is transferred via net reversely outputted from

PWS
0CO0C
Net ffile revefsely j j—
OOK » outputted from »
PW
O —W-

Information to be back-annotated to a circuit data vary depending on reversely
outputted net type

Information of back annotation ECF GNF
Pin/Gate exchange Available Available
Change of circuit mark (Reference) Available Available
Addition / Deletion / Change of component | Available Not available
Addition / Deletion / Change of net Available Not available

When a board is created based on GNF, all information can be returned by
reversely outputting ECF. (Modified information does not change).

. ’t{t19% P AALL4L4., 7/iZ2ZXZzA/AZZt/”// Z/zz24
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. 2.Executing Back Annotation

Modified information is applied to a circuit data as follows.

Pin/Gate exchange

When gate or pin was exchanged on I e
. . . Hi al Hi
a board, pin number of symbol pinis | searsa » A FTYy g
. . 2aND 4. 7K 2aND 4, 7K
changed on a circuit data. FESTSTOR FESTSTOR

Change of circuit mark (Reference)

When circuit mark was changed on a = L
board, modified references are ap-

4 ShYALE0E A 574LSDB
i i i B » - B
plied to corresponding symbols ona |%# o 2 B o s
ST 4LS08 &, B ST 4LS08 &, B
2aMD 2aMD

circuit data. FESTETOR RESTETOR

Addition of component

When connecting to undefined gate or e A;‘ﬁ% - |
adding a component using circuit infor- ;E;;ESD
mation definition (FWD), corresponding - 71
symbol is generated on 999. sht of cir-

cuit data.

Addition of net

When connecting to undefined terminal on a
board or generating new net, short signal line Cd=reia
is generated from symbol pin on a circuit data. iAICi EANDm
=]
(Connection is not visible, however, internal SNTALS08 MG
. . 4. T
connection is actually done by net name.) RESISTOR
Deletion and change of components.
When a component (symbol identifier) is de- o
. . . . —=A
leted, corresponding symbol on a circuit data is 0, TE1
also deleted. If a symbol identifier remains, ] SN7A Som
corresponding symbol on a circuit data is not
deleted. When changing a component, deletion | gizarsas s
. . =]
and addition are processed at the same time.

Deletion and change of nets

When changing connection or deleting net on a H—a

board, a part of net generated from symbol pin ig 0B
deleted on a circuit data. When another signal ling =f—— S
is connected as a result of connection change, the #=¢ e

above process and signal connection are per{ =Z#3%°
formed at the same time.

A /;4440°4dqdd?dA/A/4/40/0/44

AT
RESISTOR
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. 2.Executing Back Annotation

*Operations on PWS

Output net file for back annotation from completed board file.

-l

0200

Circuit information definition ECB GNB

L oy )Y
G\ tool / Back annotation ECF format GNF format
4O

L
CCB
CCF format

Target board file must have correspondence with elements (i.e. Board that con-
tains PCP)

W@AMTH@N It is possible to reversely output net from a board in CCF format (CCB), however, CCB cannot
be transferred to System Designer.
Outputted net files change each extension as follows.

ECF ->ECB
GNF ->GNB
(CCF -> CCB)

Outputted extensions are transferred to System Designer as they are.

Circuit information definition tool / Back annotation

Output net file reversely from board file (PCU, PCM, PCG, PCP, PCW)

1.Click Back Annotation b

PCB Deswgny B [F: /Tessorz/testons/check

/ BF A GF % [Edract tets |
2.Specify board file name for =] [ F‘/@H Lo lets |
net output
3.Select output net format /

/ . Will extract the file. OK?
(File name:H:/ |esson2/testpus/check.ech)
1.Click Extract Nets . Carcel]

Help Reference End

A/ A/A/ LA
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. 2.Executing Back Annotation

*Operations on System Designer

Back-annotate data to a circuit data on System Designer via net file reversely
outputted from PWS.

Back annotation
@ or | GNB » from PWS »

ECF format  GNF format f
( LCDB ) It is required when addi-
Component Tibrary for / tion of components is

circuit design applied to a circuit data.

Back annotation from PWS.

Apply information of reversely outputted net file (ECB/GNB) to a circuit data.

1.Click schematic directory (~.cir) from EN
. . 1 = e 3
Desigen File Manager. s =
= B
. ﬁ esl.mlr Il
2.Click on 2.
2 el -
B esd.cir o
B es5.cir
Alternatively, choose Utility (from the :?2: i
menu bar) > Back Annotation > PWS. B eicir :
= par =l
« All File |l
-

3.Specify circuit directory name to be back
annotated. ~

Circuit N
|
%’ [0: /home/ Tessonzfes/Tcdb. cir
'ﬁk-‘annutation File \
3y |D:f'hnme/’\asw
i . g6 hanze

4.Select reversely outputted net file type. —

5.Specify reversely outputted net
file name.

6.Click Execution _— ]

TEe
* Only report
¢ Swap pins/Swap zates/Change reference and partname >

™ Swap pins/Swap zates/Change part propertiss

Execute Ufida;

WaND o,

VZZ't-OAA4444dd/440 44
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. 2.Executing Back Annotation

About back annotation report file

When back annotation is performed, report for modified part is created. If
some modifications were not applied to a circuit data, modify them one by one
with referring to the report.

Report file name: Circuit data. cir / log / ds3back. Rep

HHHEHEHEHEHE
#
# Back-annotation Report

#

# Schematic Name : pcbwO.cir

#

# Date/Time : Fri Apr 06 11:17:54 2001

#
IR I R R R
#

# Gate Swap : 0
# Pin Swap : 0

# Reference Change :
# Parts Change : 0
#
#
#
#

Component Addition

2
Connection Change : 4
10
Component Deletion : 2

B T R R B T B B T R T T T T R R TR

Gate Swap/Pin Swap/Reference Change/Parts Change/Connection Change

Connection Change : A[1] -> A[2] 1 A12(2) : shtl.cmp90.cpn2
Connection Change : A[2] -> A1] 1 A13(3) : shtl.cmp90.cpn3
Connection Change : A[3] -> Al4] 1 Al14(4) : shtl.cmp90.cpn4
Connection Change : A[4] -> A[3] 1 A15(5) : shtl.cmp90.cpn5

Reference Change : R1 ->R2 : shtl.cmp33

oo
Q
e}
3

S
<}
=}
@
=)
=1
@)
@
@
=
o
=}

Object ID : shtl.cmp9l
Part Name 1 Z80A
Function Name : Z80A
CDB Name 1 Z80A

Block File Name :

VZZ't-OAA4444dd/440 44
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. 2.Executing Back Annotation

*Precautions for back annotation

* Back annotation finds out modification by making a comparison between
net file outputted from PWS and one outputted from a circuit data again.
The following properties can be keyword for back annotation.

|_— Component ID

iy
ICc1 viHE

=

o]

SNYALS0B
2AMD

Pin name

— Net name

SMN7 4308
ZAMND

4. 7K
RESISTOR

Among these properties, component ID (automatically assigned by system) is
an absolute keyword. If component ID is modified by using symbol exchange
command after net output, which causes error in back annotation and infor-
mation cannot be returned to a circuit data. So make sure not to change
component ID.

* When a component without elements is added by using
Input placement component of interactive design (C3000) in PWS, the infor-
mation cannot be returned to a circuit data. So make sure of specifying ele-
ment name when you add components.

* |f you described net name or reference in small letter on a circuit data, these
are recognized as capital letter in PWS. As back annotation returns informa-
tion to a circuit data in capital letter, there is a possibility that system misun-
derstands modification part, e.g. for net name, connection is regarded as
change, for part name, its component is regarded as change.

VZZ't-OAA4444dd/440 44
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3.Modifying Design

*About design modification

If modification has been made on a circuit data after a board was created, the
modification can be applied to a board by modifying design.

0000
» 00 Go\S
WO
Modified information can be transferred via net file in the same way as board
design.

ejeje)e]

m) |CCF| |ECF| |GNF| mp ;l
G\%o

Net file outputted for design modification is restricted by one used in board

design.
Board Design Design Modification
CCF CCF
ECF ECF, GNF
GNF ECF, GNF

VZZ't-OAA4444dd/440 44
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. 3.Modifying Design

Modified information is applied to a board as follows.
*Addition of a component

Added as a not

Cormp

ro. . Componert name Reference desinator Component twpe  Componenit
placed component 90z ol DIP tyee module

302 L2 DIF type module

302 3 DIF type module

Addition of signal line

. 00QQ
Unconnected net is generated.

o (m

Deletion / Change of a component

When a component is deleted from a circuit data, it is
also deleted from a board. For changing a component
figure (change of part number), deletion and addition
are processed at the same time and the component is
regarded as a not placed component.

Deletion of signal line

A series of patter is deleted only when signal names
disappear and connected terminals totally change
due to circuit change.

|
E:
|

Modification of signal line

When connected destination is changed, pattern from
terminal to next composition point is deleted.

W@AUTU@N Methods to apply modified information to a circuit data vary depending on [Search Keyword]
that is specified when you modify design in PWS.
—Search Keyword—

Circuit mark

Signal name
Select appropriate keyword according to modified contents.
(If you used the circuit information definition (FWD) menu, specify component ID
(symbol identifier) as keyword for modification.)

Uz 7 7

4-16
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3.Modifying Design

*Operations on System Designer

Edit a circuit data and output net file again.

»

Menu bar / Utility ->
Each net output or
netlist processor

Net output

=] B3

Communication  Help
a Desien File Manager
| Component Designer
B Circuit Adviser
Boundaryscan Adviser
JIAG Attribute b
Net List Processor
Electrical Met Editor
Data Gonverter
OpensSave Log Check

Object

Rule Checker

ference Allocator

Board Designer Net List And Desien Rule

Output net again from modified circuit data.

Open a circuit data and

select [Utilities ->

Forward Annotation

-> PWS ECH from menu bar.

B Net List Pre

Eile  Messae

Specify net extension.

Output Format

Board Desisner Net List And Desizn Rule |

Schemat ic Name

First Sheet No.

Chanee DeMarearn P’ F
Ewan By mbols

Reload Symbol Fieure. ¥| PWS GNE

Plifs ECF(NQ DEFINITION Section}

Last Sheet No.

[T Specify Dutput FifBoard Desizner Net List &nd Desizn Rule
Ws CCF Format
PUS CCF (Mo DEFINITION Sect ion)

PUs GNF Format

IS Format

HSPICE Format

EDIF 200 Connect iwity ¥iew
™ Desien Yarfation. \Edermal Part List

riz List (Sanple)

Sivap Gomponents
Relzad| Barte Tnto,

VISULA RINF

et ety
Macro File

et i (XNF) Format
feriloz Format

fferiloz YHOL Library List
I*HOL Format

WISULA RINF Format

P#s MSF Formad

Net output is also

available by

selecting Utilitties

-> Net List Processof

from menu bar in editor.

V000000

72222

77
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. 3.Modifying Design

*Operations on PWS .

Apply modification to a board based on a net file outputted from a circuit data.

0000

Design E |

- (Ezﬂ CNF! m | modification| P oo@o\S
- WO

On PWS work, startup tools vary according to net type.

ccf operation] Change design -> Change circuit information

—Target net file When you modify data, you can specify some options in detail to apply modifica-

CF ScF tions.

withoput | with 1.Start [Change design ->

DEF DEF E—— .

-— -— Change circuit information tool
in [CCF operation].

POB Desian File [H:/Tesson2/testons/check Reference

- Withangs Het List

2.Specify net file in which modi- M”wclum;jfw
fied information is described.
3.Click

Grcuit o mation Dfitian Tolvith GO netist
PCB Desizn File [H: /Tesson2/testpws/check i

4.Specify part number.

=
O no.~ Devics Nane
[ Pin Count_en blec |

W File |
[ Reserved ]

=
5
o

Ref. Designator

(" Set processing mode for modifi-
cation.

Terninal Euivalency

Search kesword
© Sianal Nane Ref . Desiznator

Wirins Data for Desisn Chanse
Clot Delete  CDelete

SNT4LS32
SN7ALS08

L]

40504
I Use pin nanes in C0F. SNTALSTE
3300H

N < EP?;uupNu.li
5.Click Option :
~ oo [ [eco [ & |
iuge\\smmins.
Gl Il e
Uz Y 7 7
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3.Modifying Design

ecf / gnf operation] Change design -> Change circuit information

—Target file—]

ECF GNF

Make a modification with having correspondence with elements. It is also
possible to edit net after modification.

1.Start ->

Change circuit information tool in

[-[C]
l_' ECF Convert | Extraction

Set Paraneter
| Bl P B e st et

=

[ecf / gnf operation
N

-
When modified net is GNF, firstly convert it to ECF file.

<o

@ GF

B [H: /lessor2/testons/test
I™ Pin No. : Only use nureric

4 Comon
A User-Def ine
8 - /kint /PHS/pnaster

0K Cance|

R

Edit Net List Create Update

Net

|_Comporent_Information |

4 . . . . L)
If you want to edit net information from editor, select this.

BEE

Signal Name (40073
Bitributes (et ] |

Delete Conponent

i

Delete All Coro.No.|

Bulk Set Conp.Mo.

Set by Device Nane

Conp.

No.
307 |
302
302
301
407
151
101
101
101
101
207
201
201
201

0

207 |
T0Z]

i

Joy Bulk Set Pin Count |

Sort by Dev. Name | _Sort by Ref. Des.

PP Grow No. [

Load NSF

Net File

H:/lesson?/testpws/test

Help

_ & |

Help.

2.Click

3.Check if there is no error or
warning message and click

Edit Net List Create Update

Help End

[ Update 1 EBxecutine. ..

EXEErEeT

perkeoceck ubac

prociock END sknk
roocooce ugen kR
warning: d:¥cr5_5010¥home/ . bsf
2715 bsf file not found.

[RRoeoce pmreg RRRERRE
JROEORE  ggen RRRERRE
9274 When this program is completed, execute MGEN.

w0k Normal end ek
roooooek meen rikERRGE
1612: Solder side component data not found. (Macro no.:101)

1612: Solder side component data not found. (Hacro no.:102)
1612: Solder side component data not found. (Hacro o :151)
1612: Solder side component data not found. (Hacro ro. :302)
Insen conpleticn

frocrocee gon?  weoRRRoc

w0k Normal end xkx
o

A sk Normal end soex

0K Save -

Create Update
End

Edit Net List
Help

V000000

72222

77

7
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. 3.Modifying Design

*Precautions for modifying design

When circuit information was changed in board design side, apply modification
to a circuit data by performing back annotation, then modify the circuit data.

For added symbol as a result of back annotation (component symbol added
to board design), item (#SC00001) described in symbol property [PCB layout
system ID] is outputted as symbol identifier and links with the component on a
board.

User Fraperty | Systen Property |

ALL x

Property Nane Proverty Value =
Hey. Port Index

Package Informatige—]
PCE-Layout [D ( ESCDDDIS D) J

Componant, Comment
Component Sizs 15

Global flag for Power/Gr
Decoupling Distanss
lze with Layout =l

[FOE-Lavoul 1D | Delste Valus

’u'scnnnls

™ Gancsl

$ECF{
SYMBOL {
1.CMP4:2AND:IC2:A(4),B(5),Y(6);
#SC00013:2AND:IC2:A(12),B(13),Y(11);
}
}

If one stroke information has been changed, order of one stroke on wiring data
is not regarded.

If signal connected to full surface is deleted, specific processing must be re-
quired for modifying PWS design.

[:DRefe,ence For details, see PWS Self-Training [Design Modification].

7z 7/ 7 %
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