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PREFACE

This document is intended to serve as a User's Manual and a
Programmer's Manual for the Mask Analysis Program, The first por-
tion of the document is devoted to the user, It contains all of the infor-
mation required to execute MAP, The remainder of the document
describes the details of MAP software logic. Although the information
in this portion is not required to run the program, it is recommended
that every user review it to gain an appreciation for the program functions,
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1, INTRODUCTION

- In examining software designed specifically for artwork verification
and other closely related graphic analysis functions, several major dis-
advantages become apparent: '

o Artwork verification and other analysis processes : i
are gencrally limited to small designs due to techni- i
ques for which execution time and computer memory
resources increase out of proportion to an increase
in design density or complexity.

o When artwork analysis techniques are too rigid or
too specific, the software is usecful for only limited
technologies. The software will require constant
updating, and eventually become obsolete.

o If the software requires lengthy and cutribersome
input data preparation, or if the input data is an
output produced by another program, standalone
usage may be prohibited. If the oulput format is

- a rigid interface to another program, its useful-
£ ness as a standalone program is questionable.

i

The Mask Analysis Program (MAP) was designed to avoid these
pitfalls and to surpass the capability of the single {unction analysis programs,
Two significant principles were applied in the design of MAP. :

o Data Base Stmplicity - MAP operates on mask data e
which has been converted from its original form to
orthogonal rectangles with identification numbers.

o Maximum User Control - MAP processes arc com- :
pletely controlled by a unique command language. . g

Among tihie mask analysis processcs which the user
i may command are: qualitative and quantitative
testing of mask arcas, modification of masks, crea-
tion of new masks, and computation and sorting of
mask data,

3
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q Among the major features of MAP are the following:

o

Versatility - The user is not bound to a specific technology
nor to specific mask tests; MAP analysis processes may

be applied to a wide range of computer-aided design appli-
cations.

Multipurpose Processing - MAP is not a single function
processor restricted to artwork verification., It is also
capable of performing the equally important tasks of
device identification, nodal analysis, capacitance cal-
culation, and logic equation generation,

Variable User Interface - Input of masks to MAP requires
no lengthy or cumbersome formatting or device identifi-
cation. Input and output data is not restricted to a single
format. A number of formats are available. In addition,
MAP is structured such that implementation of new for-
mats will require only the replacement of an isolated sub-
routine, '

Machine Independence - MAP processing is performed on
an open-ended data structure basis; i,e., the number and
size of masks analyzed are not restricted by available
core memory, MAP was written in FORTRAN IV using
only the widely compatible statement forms.

High-Speed Processing - Because of the simplicity of
rectangle processing, MAP is capable of greater pro-
cessing speed than other accepted methods of mask
processing,

1-2
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2. PROGRAM STRUCTURE AND OPERATION

This section presents a general description of MAP processing
flow and a general definition of processing terms which will be referred
to in the remainder of the document. Sections 3, 4, and 5 present the
details of specific processes for specific circumstances. Appendix A
tllustrates job setup examples for the actual execution of MAP,

2,1 Flow of Processing ‘ .t

Figure 2-1 illustrates the general flow of MAP processing, As 4
shown, there are two major processes; rectangular refinement and S
ceumand execution,

Rectangular refinement occurs at the beginning of execution and is S
the process of reading the graphic input data, converting the data to ortho- A
gonal rectangles if necessary, and storing the rectangular data on a file, '
This is a two pass process. On the first pass, smashing into rectangles o
occurs. This may consist of breaking orthogonal polygons into rectangles 4
and/or breaking non-orthogonal polygons into thin horizontal rectangle
slices which approximate the shape with a degree of accuracy chosen by
the user. On the sccond pass, any necessary scaling or offsetting is L
performed. T

Command execution is performed for the remainder of the run,
Commands are processed one at a time., Data is read from the mask
rectangle file, processing is performed, new data is stored on the rec-
tangle file or an output file, and any user information is printed, Execu-
tion continues in this fashion until all of the commands have been pro-
cessed,

P PIPRAL TY YPCT TN E R RN

2.2 Definition of Terms

2.2.1 Rectangle Definition and Identification

Figure 2-2 illustrates the MAP definition of an orthogonal rectangle.
Six words are required to define a rectangle: two identification numbers,
the lower left cornces coordinates, and the upper right corner coordinates,
Rectangles are processed and stored in this form,

The identification numbers hz .2 bzen provided to allow associations
between rectangles to bo established and identified by the user. These '
numbers are referred to in this docurnent as the primary and secondary
identifiers and the specific valuzs of each w111 be discussed in accordancc
with each command in subsequent szcticas,

2-1
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2.,2.2 General Graphics Terms

Several terms 'have special connotations with regard to MAP, The
term mask refers to the collection of graphic data which is on a single art-
work ievel or which bears a certain qualitative significance., In other
words, a mask need not conform to a strict technological mask definition,
¥For example, a mask may be the resulting errors from an artwork test,
Internal to MAP, a mask is a collection of rectangles which is stored in
one or more records beginning at a mask position on the rectangle file,
and which is accessed by a unique 4-character alphabetic name,

The term mask areas must be interpreted somewhat in context,
However, in ganeral, an area refers to one or more rectangles on a mask
which have a collective significance which is often reflected in the rectangle
identifiers,

The term linkage has a special MAP connotation. Rectangles ona
mask are linked if they are physically connected. Rectangles on different
masks are linked if they intersect or if they are each linked on their own
masks to other rectangles which intersect,

2-4
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3. GRAPHIC DATA INPUT

The graphic data associated with a set of masks may be described
in many ways., One of the significant features of MAP is the wide variety
of input data formats which it will accept. MAP will accept masks from
mixed formats within the same run. Appendix B details each input for-
mat currently accepted. The structure of MAP is such that acceptance of
additional formats requires only the addition of a small subroutine to inter-
pret each format,

After a specific format is interpreted by MAP, the data is translated

into an internal format .llowing the most efficient processing capabilities,
This internal format, as discussed in Section 2, is in the form of rectangle
definitions.-

Most users will probably find this 2 -dimensional form quite suitable,
However, the facility exists in MAP for handling l1-dimensionzal data, The
user may spzcify that the input data for a particular run is to be treated as
line segments, This requires the same storage space; line end points in-
stead of rectangle diagonal end points are slored. One-dimensional data
of this type is readily acceptalble to many of the Mald processes, However,
there are certain processes which are not meaningful with 1-dimensional
data and the program will consider thz data 2-dimensional, The user,
therefore, should b2 cautious in selecting meaningful commands when pro-
cessing linear data.,

3-1
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4. MAPF COMMAND FORMATS

This section is devoted to the description of MAP commands, The
MAP command language is the means by which the user initiates mask pro-
cessing., This approach contributes to the versatility of the program and
provides the maximum user coatrol, since processing is performed exactly
as comrnanded,

For a program using this command approach to be versatile, the
command language must offer a wide range of capabilities, Table 4-1 is
a summary of the commands comprising the high-level MAP language. The
commands are listed in several categories:

o Preprocessing Commands are processed at the beginning
of the execution to specify run options and assign names
to the input masks,

o Input/Qutput Commands are provided to allow the user to
conveniently transfer data.,

o Operational Commands direct the performance of a long
list of single and double mask operations which result in
the creation of new masks,

o I.ist Processing Commanrds direct several multiple mask
processes which require complex list processing techniques.

o Dimensional Processing Commands are provided to initiate
various dimensional calculations.

o Control Commands are provided to allow the user to change &
position in the command string to construct loops and
branches in processing.

The user will find that the MAP language contains commands for very
complex processes as well as very simple processes. Many of the operational
processes, for example, are very basic processes. The user will find that
several basic.processes are often required to obtain a desired result, and
there are often several methods of obtaining the same result, With practice,
a user can quickly acquire the abilily to set up efficient command strings,

The user should not find it disturbing if a particular execution requires
several hundred commands. MAP processing speed is very high, particularly
for the very bhasic processes.

4-1
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: MAP COMMAND SUMMARY
COMMAND ____ DESCRIPTION
Preproceasiﬁ&Commands: .
‘ _ OP';‘N : . Option specification
| MASK ’ ' Input mask identification
! Input /Output Commands:
COMM o Comment printout
: FILE _ _ Special mask outnut .
‘ TEXT ) —_____Special text output A
1 FREE _ e Mask storage release _ _ . 3
_Operational Commands: | '
OPER Mask operations
% SPEC . .l . Mask operation specifications :
List Processing Commands: e -
g TRAC . Interconnection tracing
BOOL .. . . Boolean equation generation
LIST o List cross-reference .
Dimensional Processing Commands: 3
AREA - __Area computation .
! '_f PERI . _ . Perimeter computation ¥
: PARE Area and perimeter computation i
mang__ - " Range computation
? Control Commmands: :
SKIP Unconditional routing
' _ IFNI . . ~_ Null condition routing
‘ Table 4-1
|
;
A 4-2 1
| '
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This section presents a discussion of each of the command categories
and a detailed description of each command format and usage considerations.
The commands are input in a basically free format, are read as 80-character
records, and are interpreted character-by-character.

The format.deseriptions which follow illustrate the general form,
howeve:, the following points should be noted when coding commands:

o Command names occupy the first four characters of the
command record,

o Mask names must be alphabetic strings of one to four
characters with no internal blanks and must not be the
same a& any of the MAP command names, operators,
specifiers, or qualifiers,

o All numerical values must be whole numbers, Positive
values should not he preceded by a "+!" sign,

o A1l delimiters (commas, colons, slashes, equal signs,
atc, ) where specifically illustrated in the format des-
cription are required,

o Where blanks are ind'cated in the format description,
any number of blanks may be entered and any number
of blanks may be placed between the command name
and the remainder of the command.

0 Characters 73-80 of 2 command record are not inter-
preted as part of the command and, therefore, may be

used for comments or identification.

4,1 Preprocessing Commands

The preprocessing commands are required for every MAP execution,
first the OPTN command and then the required number of MASK commands,
These two commands are read only through the command input unit, and
should not be iacluded with commands to be read from an alternate command
input unit. - '

iy
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4.1.1 OPTN - Option Specification Command

Format:

OPTN p,a,d,f,0,s5 .

p = 0/f1/2/3/4/5/ - degrees of printout.

a = 0/1/ - alternate input command unit, off/on,

d = 0/l -« normal 2-dimensional da.ta./i-dimeﬁsional dat-;;t.

f = % integer -~ input scale factor. Positive implies
maultiplication, negative implies division,

o = 0/1/ - automatic offset, on/off.

s = 0/integer - smash slice height after scaling when
applicable,

Description:

The OPTN command is used to specify options which are to apply
to an individual MAP run, It is the first command processed.

The user may select one of six degrees of printed output from the
printer unit, Table 4-2 indicates the information provided for each degree.
A value of 2 or 3 is recommended for most runs,

If an alternate command unit is specified, all commands following
the last MASK command will be read from the alternate unit.

One~- or two-dimensional data interpretation is in effect for the
entire run, '

The scale factor indicated is applied after and in addition to any
scale factors indicated in the input data file.

Automatic offset adjusts all mask coordinates such that the lowest
and leftmost point on any mask is point (0, 0}, If automatic offset is not

specified, offset will occur only if negative coordinate values are encountered

in the data. -

4-4
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; OPTIONAL INFORMATION OQUTPUT g
| e
Lo© ;
”;%3 =.:\‘
o INFORMATION DESCRIPTION __PRINT OPTION
No printout ' R R
General informatica messages-
Error messages 1-5
File and mask directory at beginning and end of run

Command images as processed i3

File and mask directory after each process

- Listing of resultant mask data when PRNT specifier 2-5 f
is used or when data is of a list form B

Timer output after each process

Listing of command file at the beginning of the run 3-5 w <

Listing of all resultant mask -data i
Basic debug output . _ ____4-5

Listing of intermediate processing mask results
f A Extensive debug output

Table 4-2
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The smash slice height should be specified as zero unless the input
data contains non~orthogonal items. In that case, a smash slice height
should be specified in accordance with the range in value of the data and the
accuracy desired., Very thin slices will result in very accurate approxima-
tions bul will increase the number of rectangles on the mask and reduce the
procescing speed. On the other hand, the slice height should not be too large.
A rule of thumb is the maximum slice height should not exceed the shortest
distance between any non-orthogonal line and any other line which is not

directly connected, This will eliminate any discontinuities which could be
created in smashing,

4.1.2 MASK - Input Mask Identification Command
Format:
MASK u,t,5,mj,ee.,my
u = integer 2>11 - mask input logical unit number, On
machines which require a FORTRAN DEFINE FILE

for a particular format file type, the value of u is
restricted to the range of 11-15,

t = =1/0/1/2/3/4 - mask data format trpe. See
Appendix B for complete description,

8 = integer - number of levels to skip before accepting
input data. For types -1, 3, and 4 it is with respect
to the beginning of the file; for types 0, 1, and 2 it
is with respect to the current file position.

my, ..., Mp= names to be assigned to the masks as they are input,

- Description;

At least one MASK comumand is required for MAP execution, It must
follow the OPTN command,

Multiple MASK commands are required when: data is to be input from
more than one unit, the data consists of mixed formats, or the desired masks
cannot be read in a continuous sequential manner from the input device.

The level skip capability is provided to allow inputting portions of

mask files. After part of a file is skipped, successive mask levels are ac-
cepted until all the assigned names have been uscd.

4-6
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4,2 Input/Output Commands

The commands in this category a-r_é all associated with input/output
operations, , |

The COMM and FREE commands are primarily provided as a con-
venience to the user, The FILE and TEXT commands represent the major
MARP facility for mask data output.

4,2.1 COMM - Comment Printout Command
Format:

COMM character string

character string = users comment of up to 68 characters
to be printed on the listing,

Deg cription:

The COMM command allows the user to document the MAP execution
listing, Whenever a COMM command is encountered, the character string
contained is printed on the run listing, centered on the page. These
comments are also a benefit to the user by helping to maintain order and
meaningfulness of the command file or card deck,

4.2.2 FILE - Special Mask Cutput Command
Format:

FILE w,t,m,l,f

u = 5/6/7/8/9. - output logical unit number.
t = 0/1/2/3- mask data format type. See Appendix B for
complete description.
m = name of the mask to be output.
‘1" = level number on output file., Required only for type 3 format,

f = 1/0 - new file to be started/no new file. Applicable only to
P . type 3 format. ' “ : '

R




Descrigtio_n:

The FILE command initiates mask coordinate data output according
to the format specified by the user. The coordinate data is output as rec- :
tangle descriptions. Where the format permits, the rectangle identifiers o
are included. .

4.2.3 TEXT - Special Text OQutput Command | 2
Format: | - ) , _";_;
TEXT u,t,m,1,f - . ,

u = 5/6/7/8/9 - output logical unit number. ) ﬁ

t = 0/1/3 - mask data format type. See Appendix B for a
complete description. o

n = 1/2/3 - primary‘/secondary/both identifiers to be output,

m = name of the mask for which identifiers are output, t

1 = Jevel mumber on output file, Reqguired only for type 3 format,

f = 1/0 - new file to be started/no new file. Applicable only to .
type 3 format,

Description:

The TEXT command initiates output of rectangle identifiers. Included
are the lower left coovdinates of each associated rectangle, This type of in-
formation is very useful for displaying mask area identification when utilizing
a graphics system with a CRT,

4.2.4 TFREE - Mask Storage Release Command | é
Format:
FREE mj,..., rp.n : *
mj,...,muy = names of the masks to be deleted from the master

maslk file,
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Description:

R e N B

The master mask file containe space for a specific number of masks,
’ The number of masks which can be contained depends on the file assignment
and the dimension of the directory arrays in the particular MAP version,
When this number of masks is small due:to machine or disk limitations, the
user may need to delete masks which are no longer needed for processing,
to provide file space for other masks, This is initiated through the FREE
command, The program simply erases its directory information for the
masks listed, releasing the file space for further use. .

4.3 Operational Commands

iy Two operational commands, OPER and SPEC direct the performance
of a number of simple mask operations., The OPER command is used to
initiate an operation involving one or two masks, the result of which is the :
creation of a new mask, The SPEC command is used to define specifica- E
tions to an operation. It precedes the OPER command of the operation for 5

which the specifications apply.

Because the operations which are available and the specifications
which can be applied are numerous, the general forms of the OPER angd
SPEC commands will be discussed first, each followed by a complete

_ description of the specific forms. .
4.3,1 OPER - Mask Operation Command

General Format:

OPER m, = cx‘B"xn;l »m5Bq,,q,

m = the name to be given to the mask resulting from

r the operation,
s = a 4-character operator identifying the operation
to be performed.
my, m, = the names of the masks involved in the operation.

= any qualifiers or optiens associated with the

9,5 9
1772 operation where applicable,

General Description:

The OPER command simply initiates the creation of a new mask.
from a specified operation on one or two other masks, It is permissible
for a mask being operated upon to also be named as the resultant mask,




in which case, the resultant mask will assume the name and the other
mask will be lost upon completion of the operation. Table 4-3 is a
summary of the operational forms available with the OPER command,

SAME Format:

OPER m, o= SAMEbBm,

m = the name of the resultant mask,

m; = the name of the mask to which the resultant mask is equatedr.
SAME Description: |

The SAME operation simply creates a mask which is a duplicate of
another mask. Unless otharwise specified (by a SPEC command), the
identifiers on the resultant mask will be the same as on the original mask,

NGTV Format:

OPER m = NGTVBm

1
mr = the name of the resultant mask,
m, = the name of the mask of which the resultant mask is a
negative.

NGTV Description:

The NGTV operation creates a mask which is the negative of another
mask, The lower boundaries of the resultant mask are zero in both x and y
directions. The upper boundaries are the maximum x and y values encouter-
ed during preprocessing of the masks,

Unless otherwise specified (by a SPEC command), the primary and

secondary identifiers for all of the rectangles on the resultant mask will be
set to one and two respectively.

EDGE Format:

OPER m_ = ohml—'b'ql, q,

mr = the name of the resultant masik,

o = edge operator:
EDGE -~ extraction of all edges.
HEDG - horizontal edges only.
VEDG - vertical edges only,

4-10
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SUMMARY OF OPERATIONS

"OPERATOR
 FORM

MASKS
INVOLVED

FUNGTION PERFORMED

SAME

1

Eguation

NGTV

1

Nepgation

EDGE
HEDG
VEDG

Edge extraction

EXPN

Expansion

| pLus

Addition

INTR _

Intersection

NINT

EXOR

Non-intersection extraction

Exclusive OR

LINK

Single mask linkage

LINK

Dguble mask linkage

O LU R [ EI SO (U

Non-linkage extraction

a NLNK
” TWIX
HTWX
VIWX
DTWX

Single mask spacing extraction

TWIX

HTWX
VIWX
DTWX

Double mask spacing extraction

zn~axis rotation

SPIN
FLIP

%x- and/or y-axis rotation

Offset

PUSH
4 | SCAL

S ca._li__t}_g_

WNDW

Window restriction

_PLAC

N fea fe L e e

Cell placement

Table 4- 3
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mj =the name of the mask from which area edges are to be extracted.

91,92 = optional buried line removal qualifiers, One or two of. the
following:

SAM1 - same primary identifiers.

SAM2Z - same secondary identifiers.
SAME. - both identifiers the same.

DIF1 - different primary identifiers.
DIFZ - different secondary identifiers.
DIFF - both identifiers different.

ELGE Description;

Any form of the EDGE operation creates 2 new mask which contains the
edges (or sides) of areas (rectangles or groups of rectangles) on another mask.
Although the resultant edges are lines, they are stored and processed as width-
less rectangles. The user has the option of extracting all edges, horizontal
crdges only, or vertical edges only by choosing the operator EDGE, HEDG, oxr
VEDG respectively.

If no optional buried line removal qualifiers are specified, the resultant
mask contains all of the horizontal ard/or vertical edges of every rectangle. The
buried line removal qualifiers allow the user to obtain the edges of mask areas
(rectangle clusters). If several rectangles are adjacent or overlapping and only
their periphery is desired, the internal edges may be eliminated. The line re-
moval qualifiers represent the conditions upon which internal lines will be re-
moved., The conditions are based on the relationships of the primary and sec-
ondary identifiers of any two adjacent or overlapping rectangles in question,
Figure 4-1 illustrates several examples of EDGE operation results with various
line removal qualificrs. '

Unless otherwise specified (by 2 SPEC command), a resultant edge will
retain the identifiers of the rectangle from which it was extracted,

EXPN IF'ormat:

OPER m, = EXPNbm;bx,y

m, = the name of the resultant mask.
m; = the name of the mask to be expanded.
X,y = + integer expansion values.

4-12 .
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EXAMPLES OF EDGE OPERATION BURIED LINE REMOVAL

SRR SV
e e it il aek c et o ity e T

Mask A

2,1

1,1 12

Mask B - result of OPER B = EDGE A SAME

Mask C - resnlt of OPER C = EDGE A DIF!
a2
i
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EXPN Description:

The EXPN operation creates a new mask which contairs the rectangles
of another mask expanded by given distances in the x and/or y directions, :
Negative expansion values will result in size reduction. The overall dimen- 3
sional change is twice the expansion value; e. g., in the horizontal direction, the
left side is shifted left a distance x, and the right side is shifted to the right also
by a distance x. '

Unless otherwise specified (by a SPEC command), the primary and _
secondary identifiers will be retained exactly as on the original mask.

Any portion of the resultant mask, which as a result of expansion, falls
outside of the first quadrant {positive coordinates) or exceeds the maximum posi- :
tive x or y limits, will be lost, 3

The reader will note that this operation is an additive process. For a ,
maultiplicative scaling, refer to the SCAL form of the OPER command, 3

PILUS Format: ' ' o

OPER m, = PLUSbm;,m;

m,, = the name of the resultant mask,
mj, mp = the names of the masks to be combined, ‘a
3
PLUS Description: ;
The PLUS operation simply creates a new mask which contains all of the a

rectangles of two other masks. Unless otherwise specified (by a SPEC command),
the rectangles will retain their original primary and secondary identifiers.

INTR Format:

OFPER ml. = INTRI)mI,mzbql,qz

my = the name of the resultant mask.
my,my; = the names of the masks to be intersected. . f
ql’ qz = optional intersection qualifiers. One or two of the following:

SAMI1 - same primary identifiers,

SAMZ2 - same secondary identifiers,

SAMF - both identificrs the same,
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DIFl -~ different primary identifiers.
DIF2 - different secondary identifiers.
DIFF - both identifiers different,

INTR Description:

The INTR operation creates a new mask which contains rectangles
representing the coincidence or intersection of twe other masks,

If no qualifiers are specified the resultant mask contains all inter-
section areas of the twe masks., The intersection qualifiers allow the user
to specify what is a valid intersection between two rectangles based on
some relationship between the rectangle identifiers, as listed above,

Unless otherwise specified (by a SPEC command), a rectangle on
the resultant mask will have primary and secondary identifiers respectively
reflecting the primary identifier of the rectangle on the first {m,) mask
and the primary identifier of the rectangle on the second (mz) mask which’
intersected to form it, '

NINT Format:

= J .
OPER m I\.INT'ﬁm1 ) mzﬂﬁql, q,
m = the name of the resultant mask,

m = the name of the mask containing the areas to be
found exclusive,

m, = the name of the mask containing excluded areas.

q;,9, = optional intersection qualifiers, see INTR Format,

NINT Description:

The NINT operation creates a new mask which contains all of the
areas on the first mask (m,) which do not interscct the second mask (mz)'.
The qualifiers are the same as for the INTR operation.

Unless otherwise specified (hy a SPEC command), the resultant
rectangles retain the original identifiers, '

EXOR F_orn‘;at:

OPER m_ = EXOR¥m ,m,%q,,q,

the name of the resultant inask,

3

3

the mame of the mask on which rect::mgle linkages are

to be found. REPRODUCIBILITY OF THE
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{ 9,9, = optional intersection qualifiers, See INTR Format. E

! - EXOR Description:

The EXOR operation creates a new mask which contains the exclusive
_ OR of the areas on two other masks, The Boolean equivalent expression is o
: m =m, * m, +m, - m.,. The gualifiers are the same as for the INTR
; operation.

i '
| Unless otherwise specified (by a SPEC command), the resultant : i
| rectangles will retain the identifiers from their respective original masks.

Single Mask LINK Format:

OPER m = LINK’BmI’qu

m = the z2me of the resultant mask,

s s

m, = the name of the mask on which rectangle linkages
are to be found,

":y
3
]

9 = optional inter-mask linkage qualifier:

R

[

: POIN - minimum connection by a point,
S LINE - minimum connection by a line, : P
’ AREA - minimum commection by an area, i

PRt

Single Mask LINK Descriptior;:

The LINK operation on a single mask creates a new mask containing
the same rectangles as on the original mask but with their identifiers’
modified to reflect connections between rectangles. The resultant secondary
identifiers are set equal to the original primary identifiers for each rec-
tangle. The operation locates groups of physically connected rectangles,
The rectangles within each group are assigned a new primary identifier
which is equal to the lowest original primary identifier of the rectangles
within the connected group.

The user may specify the minimum qualifications for a valid physical
con~ection with the qualifiers listed above. If no qualifier is specified it
defaults to POIN,

Figurc 4-2 illustrates the resulting identification number assign-
ments for each connection gualification for the single rmask LINK operation,

4-16
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EX4AMPLE OF THE SINGLE MASYK LINK OPERATION
Mask B - result of OPER B =
Mask A - LINK A POIN .
6,10 | O
5 » 1 0 ~y
4,10 3,4
3,10 3,3
2,10 i,2
'; [ 1,10 l 1,1

Mask C - result of OPER C = Mask D - result of OPER D =
LINK A LINE ILAViA A ARFTA

oo 5,5 - 15,5

W

o~
w
N

2 . P ]
3,3 : 2,3

Firuvn 4-2
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Double Mask LINK Format:

OPER m = I.;INK‘brnl,.mz‘bql,.q2

m = the name of the resultant mask,
m, = the name of the mask to be linked.
m, = the name of the mask to which linkage is performed,
q = intra-mask linkage qualifier:
POIN - minimum connection by a point,

H

LINE minimum connection by a line,
AREA - minimum conunection by an area,

NONE -~ no intra-mask linkage,

4, = optional inter -mask linkage qualifier:
POIN - minimum connection by a point.
LINE - minimum connection by a line.
AREA - minimum connection by an area,

Double Mask LINK Description:

The double mask LINK operation first locates the connected groups
of rectangles on the first mask (m,) in the same manner as in a single
mask LINK operation unless otherwise specified (ql = NONE), The qualifier
4y is spzcified to indicate the conditions of a2 valid connection for this step.

The next step is to locate only those groups of connected rectangles
which are connected to any rectangle on the second mask (mz). The qualifier,
EPY indicates what is a valid connection between masks,

The rectangles remaining after the final step constitute the resultant
mask. The rectangle secondary identifiers (unless otherwise spzacified by a
SPEC command) will be the original primary identifiers of the rectangles
on mask m,. The rectangle primary identifiers will be set to the primary
identifier (unless otherwise specified by 2 SPEC command) of the first
(lowest number) rectangle found on thz second mask to which each is linked.

Figure 4-3 illusirates an example of the double mask LINK opera-
tion,
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\ EXAMPLES OF THE DOUBLE MASK LINK AND NLNK OPERATIONS %

Mask A and Mask BI . R

(crosshatched)

79,3 ,
{z’ - = 7,3 _}
ZV’// — | 4,3 |

Mask C - result of OPER C = Mask D) -~ result of OPER D =
LINK A, B LINE, LINE ' NLMNK A, . LINE, LIITE

3.9 | 3,8

1'2

: Fi~urs 1-32
* 7 g
K 4.19
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Q NLNK Format:

OPER m = NLNK‘bml, mz'l‘)ql,qz

m = the name of the resultant mask,

m, = the name of the mask to be found not linked. r

m, = the name of the mask to which no linkage is to occur, . i ;
q; = intra-mask linkage qualifiers (see Double Mask LINK Format).
9, = optional inter-mask linkage qualifiers (see Double Mask ‘ | *:

LINK Format).

NLNK Description; | .

The NLNK operation is essentially the reverse of the double mask
LINK operation; i.e., to find the rectangles on the first mask which are not
linked to the second mask,

The {irst step is the same as for the double mask LINK operation.
e The second step is to find only the rectangles or groups of connected rec-
tangles on the first mask (m,) which are not connected to any rectangle :
on the second mask (m Yo ]he qgqualifiers indicate valid connections, and R
are identical in form and meaning to those for the double mask LINK. ;

T T T T e

ao

Unless otherwise specified (by a SPEC command), the rectangle
identifiers will be assigned the same as for a single mask LINK, i, e.,
as resulting from the first step of the operation.

PRI

Figure 4-3 illustrates an example of the NLNK operation.

Single Mask TWIX Format:

OPER m = o’l’)mlbql

m = the name of the resultant mask,
o = spacing operator:

TWIX - horizontal and vertical spacing.

HTWX - Lhorizontal spaces only.

VITWX - vertical spaces only,

" DTWX

' spaces diagonally off rectangle corners,
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my = the name of the mask upon which spaces are to be found, '

q 9 = optional identifier qualifier:

SAME - same primary identifiers,
DIFF =~ different primary identifiers,

Single Mask TWIX Description:

Any one of the forms of the single mask TWIX operation is a process Ei 3
of locating spaces between rectangles on a mask., The user may extract
horizontal and vertical, horizontal only, vertical only, or diagonal spaces
by choosing one of the operator forms: TWIX, HTWX, VIWX, or DTWX,
respectively., B

The user may further gualify the extracted spaces by specifying :
a qualifier limiting valid spaces to only those between two rectangles with S
different primary identifiers. If no qualifier is given all spaces are ex- ‘
tracted,

Unless otherwise specified (by a SPEC command), the space rec- _
tangles constituting the resultant mask will each have their primary identi- E
fier set to the primary identifier of the rectangle on the original mask
_ which was to the left or below it, and each secondary identifier will be
f\ set to the primary identifier of the rectangle on the original mask which
was to the right or above it. -

Figure 4-4 illustrates examples of single mask TWIX operations,.

Double Mask TWIX Form:at:

OPER m = oﬁml,xnz%ql

m = the name of the resultant mask,

o = spacing operator:
TWIX - horizontal and vertical spaces. 7
HTWX - horizontal spaces only. ) P
VIWX - vertical spaces ohly. &
DTWX - spaces diagonally off rectangle corners,

my,m, = the names of the masks between which spaces are

to be found.

e
o
1
™~
et
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EXAMPLES OF SINGLE MASK TWIX OPERATION FORMS

Mask & (broken lines)
and Mask B - result of

OPER B = HTWX A

Mask A

s  m— g

i _

! e e e +-

} Fl ' -
goF e

‘;_ b ae s e e -

Fimu

=
3

fae] f—[-*

0y

=

\

v

Mask A (broken lines)

and Mask C - result of

OFER C = VIWX A

B
B
—

F9 == 7737

[ S e |

!
i
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Fba

.

q; = optional identifier qualifier:

SAME =~ same primary identifiers, ,
DIFF -~ different primary identifiers,

Double Mask TWIX Description:

The forms of the double mask TWIX operation are the same as the
single mask TWIX forms except that spaces extracted are between the
rectangles of two masks; i.e., as would be seen if the two masks were
overlayed. Only spaces between rectangles of different masks are extracted,

The identifier qualifier has the same meaning as for the single mask
TWIX operation,

Unless otherwise specified (by a SPEC command), the space rectangles
constituting the resultant mask will each have primary and secondary identi-
fiers corresponding to the primary identifiers of the rectangle on the first
mask (ml) and the rectangle on the second mask (mz), respectively, between
which the space was located,

SPIN Format:;

OPER rnr = SPINEmlbxr, yr,q

rnr = the name of the resultant mask,

m, = the name of the mask to be rotated,

X .y, = integérs> 0 - coordinates of the center of rotation,
q =: 1/2/3 - the number of quadrants of rotation. i . .

SPIN Description:

The result of the SPIN operation is the original mask rotated in the
x-y plane about ths point (x_, v_) q quadrants in the clockwise direction,
r’r :

Unless otherwise specified (by 2 SPEC command) the resultant
rectangle identifiers are the same as on the original maslk,

Any portion of the mask, which, as a result of the SPIN operation,
falls outside of the first quadrant (positive coordinates) or exceeds the
maximum pos 1tiye x or v limits, will be lost.
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@" FLIP Format: . —

. OPER m_ = FLIPbm bx

1%m* Ym
mr = the name of the resultant mask,

m, = the name of the mask to be mirrored,

x = positive integer - x mirroring axis, or no x
m C . . ’
mirroring if zero,. = ‘ N
Voo = positive integer - y mirroring axis, ornoy -

mirroring if zero,’

FLIP Description:

The result of the FLIP operation is the mirroring of a mask about
a line x = X and/or about a line y = y,,,. Unless otherwise specified (by
a SPEC command), the resultant rectangle identifiers are the same as
on the original mask,

Any portion of the mask which, as a result of mirroring, falls
G‘ outside of the first quadrant (positive coordinates) or exceeds the maximum
positive x or y limits will be lost.

PUSH Format:

OPER m_ = PUSHbm bHBx ,y
r 170" ’0

m = the name of the resultant mask,
¥

tm. = the name of the mask to be offset.

1

X = integer - x direction offset value.
o

y = integer - y direction offset value,
o

PUSH Description:

The result of the PUSH operation is the offsetting of the original
mask by 2 value of x, in the x direction and Yo in the y direction,

Unless otherwise specified (by 2 SPEC command), the resultant
rectangle identifiers are the same as on the original mask,

£
L
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) Any portion of the mask which, as a result of the offset, falls outside
é of the first quadrant (positive coordinates) or exceeds the maximum positive
' x or y limits, will be lost,

SCAL Format:

OPER m_ = SCAILHm Bx ,y
r 178" s

. m = the name of the resultant mask,
m., = the name of the mask to be scaled,
X = integer scale factor in the x direction. Negative

values indicate division. A zero is interpreted o
as no scaling, ;

Y, * integer scale factor in y direction, Negative values
indicate division. A zero is interpreted as no
. .2ling,

SCAL Description:

The result of the SCAL operation is the scaling of the original mask
s by given factors in the x and/or y directions, The reader will note that this
is a multiplicative process. For an additive expansion or reduction see
the EXPN form of the OPER command,

Unless otherwise specified (by a SPEC command)}, the resultant
rectangle identifiers are the same as on the original mask,

I N TR, T

Any portion of the mask which, as a result of the scaling process,
falls outside of the first quadrant (positive coordinates) or exceeds the C
maximnm positive x or y limits will be lost, S

4 ety e

WNDW Format:

- OPER m = WNDW”Bml‘Exl, SATETS -

m = the name of the resultant mask,
m, = the name of the mask to be windowed. 1‘33; :
""" x,,y; = integers - the lower left cornex coordinates of
the rectangular window, : 5
rg X1 ¥y = integers - the upper right corner coordinates of the 2
; S rectangular window.
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WNDW Description: - .

The result of the WNDW operation is a mask which contains only the
areas of the original mask which fall within the range of 2 rectangular window.
The window is specified by its lower left corner point (¥),y]) and its upper
right corner point (x,,Yy5).

Unless otherwise specified (by a SPEC command), the resultant re-c- .,
tangle identifiers are the same as on the original mask, T
PLAC Format: _ ‘ ]

OPER m, = PLAC 4 m;,m; | i

m, = the name of the resultant mask.,
m; = the name of the mask containing the cells to be placed,
m, = the name of the mask containing placement location of the cells,
PLAC Description:
The PLAC operation creates a mask which is the result of placing the -i
cells defined by the first mask (mj) in the positions defined by the second mask {
r

(m3). -

Unless otherwise specified (by a SPEC command), the resultant placed
cell rectangle identifiers will be the cell identifiers as on the first mask (mj).

Any portion of the mask which, as a result of the placement process,
falls outside of the first quadrant {positive coordinates) or exceeds the maximum
positive x or y limits will be lost.

The mask containing the cell description {(mj) must be a valid cell mask.
The mask containing the cell placernent location {m>) must be a valid placement
mask, Refer to Appendix D for the data types and format descriptions of these
special mask forms.,

S g T PP Iy

4,3.2 SPEC - Masgk Opcration Specification Command

General Formal:

SPEC 51’52""’5

n

§1s52s0+s5, = specifications list.

4.26
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General Description:

The SPEC command is used to define specifications to be applied to the
operations defined by OPER commands, Table 4-4 is a summary of the avail-
able specification forms.

Any number or combination of specifications may be defined for a single
operation. Multiple SPEC commands may be used where necessary. All SPEC
commands must directly precede the OPER command for the operation to which
they apply, Where conflicting or redundant specification types a¥e contained in
a SPEC command, the program accepts the last one encountered as valid., Once
the operation has been performed, the program cancels the specifications,

In the following description of the individual specifier forms, the formats
will each be illustrated as if they were used alone. Where several specifications
are defined they are separated by commas as shown in the above general format.

Any rectangle identifier modifications as indicated by the specifiers E and
R are performed in the very last step of any operation, The meodifications are
based on a previous identifier status, This identifier status is the default status
and depends upon the operation form. The defaults are contained in the descrip-
tion of each OPER form in the preceding portion of this chapter.

PRNT Specifier Format:

SPEC PRNT

PRNT Specifier Description;

The PRNT specifier simply indicates the result of the operation is to be
printed by the listing device. The six-word rectangle descriptions are printed
one per line. The result is a six column list where the columns contain primary
identifiers, s«¢condary identifiers, low x-coordinates, low y-coordinates, high
x~coordinates, high y-coordinates,

The user must be sure that the proper print option value has been speci-
fied by the OPTN command, as the PRNT specifier may be overridden.

TEMP Specifier Format:

SPEC TEMP

TEMP Specifier Description:

The TEMP specifier indicates that the result of the operation is to be
discarded upon the completion of the operation. The TEMP specifier is obviously
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SUMMARY OF OPERATIONAL SPECIFICATIONS

SPECIFIER FORM

APPLICATION TO OPERATIONAIL RESULT

PRNT Printed output

TEMP Temporary storage

MIN Minimum dimensional restrictions
MAX Maximurn dimensional res_t_rictions
E Idzntifier equation

R Identifier replacement

S Identifier startinz number

I Identifier _incrernenting_ value

L ead e

Table 4-4
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R

meaningless unless the output is printed. If it is used alone the operation will
be wasted unless a PRNT specifier is defined or an appropriate print option
was given in the OPTN command, This specifier is useful to avoid accamula-
ting masks which only need to be printed.’

MIN Specifier Format:

SPEC MINd = v
d = l= character direction indicator:

- all (x and y) directions.
- x direction,

- vy direction,

length.

- width.

- radial,

RN TRV
1

v = integer minimum dimension value,

MIN Specifier Description:

The MIN specifier allows the user to define the minimum acceptable
dimensions of resultant mask areas, If some portion of an area does not meet
the minimum dimension requirements, that portion will be deleted from the
result, The minimum dimension restriction can be applied in any of the direc-
tions indicated above. Table 4-5 indicates which of the directions are valid for
which operation forms,

MAX Specifier Format:

SPEC MAXd = v

d = l.character direction indicator.
A - all {x and vy) directions.
X - x direction.
Y - y direction.

L - length.
W - widih.
R - radial.

v = integer maxiinum dimension value.

B "




6— MIN AND MAX SPECIFIER'S APPLICATION TO OPERATIONS

SPECIFIER FORMS APPLICATION TO OPER FORMS
MINA, MAXA , Applicable to any OPER form,
: MINX, MAXX Applicable to any CPER form. i
MINY, MAXY Applicable to any OPER form. ~
MINL, MAXL, Applicable to all EDGE forms to limit

line lengths. Applicable to single and
double mask TWIX, HTWX, and VIWX
forms to limit the length of spacing runs,

MINW, MAXW Applicable to single and double mask .
TWIX, HTWX, and VIWX forms to i
limit the spacing distance,

MINR, MAXR ' Applicable to single and double mask
DTWX forms limiting the diagonal
spacing distance.

"ﬁ,,

Table 4-5

ol
b
N

i
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MAX Specifier Description:

The MAX specifier allows the user to define the maximum acceptable
dimensions of resultant mask areas, If some portion of an area exceeds
the maximum dimension requirements, that portioa will be deleted from
the result. The maximum dimension restrictions can be applied in any of
the directions listed. Table 4-5 indicates which of the directions are valid
for which operation forms.

E Specifier Format:

SPEC Ei_@i
r p

ir = the identifiers to be equated:

1 - primary.
2 - secondary,

i = the previous identifier to which the new identifier is
being eguated:

1 - primary.
2 -~ secondaiy,

E Specifier Description:

The E specifier is used to cause the resultant rectangle primary and/
or secondary identifiers to be equated to the previous primary or secondary
identifiers. A complete swap of ideatifiers is specified by E1@2 and E2@1,

R Specifier Format:

SPEC Ri @i
rp

'lr = the identifiers to be replaced:

1 - primary.
2 - secondary,

i = the condition of the previous identifiers as the basis
for incrementing the identifiers being replaced:

0 - unconditional replacement, ideatifier incremented
for each rectangle.

1 - increment on a change in previous primary identifiers,

4-31
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2 - increment on a change in previous secondary identifiers,

3 - increment oa a change in either the primary or secondary
identifiers.,

R Specifier Description:

The R specifier is used to cause the resualtant rectangle primary
and/or seccndary identifiers to be replaced based on some condition of
the previcus status of the identifiers.

When an R specifier has been given, the functional portion of the
operation is performed normally. Upon completion, the resultant rec-
tangles are arranged in an ordered list, The ordering is based first
on the lowest primary identifier; when they are equal the next considera-
tion is the lowest secondary identifier,

The replacement of identifiers is based on the position of the
rectangles in the ordered list. An unconditional replacement (ip = 0) is
simply the assignment of new identifiers in sequential fashion through
the list, incrementing the identifier for each rectangle, For the other
replacement types (i, = 1, 2, or 3) identifiers are replaced in the same
sequential fashion through the list except the identifier value is only incre-
mented upon conditions of change in previous identifiers. For ip =1 in-
crementing occurs when a new primary identifier is found, for ip =2
incrementing occurs when a new secondary identifier is found, and for
i, = 3 incrementing occurs when either a new primary or secondary has
been found.

The S and I specifiers discussed later in this section are used in
conjunction with the R specifier to define the starting value and the incre-
ment, If the S or I specifiers are not given, the starting value defaults to
one and the increment defaults to one,

S Specifier Format:

SPEC Sir@f.“bv, or
SPEC Sir@il‘l‘)rnl

= the identifier being replaced for which the starting

r . . .
value is being defined:
1 - primary.
2 - secondary.
v = positive integer identificr starting value,
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i, = thetype of identifier to be looked up for use in
computing starting value:

1 - primary. :
2 - secondary. .

m; = the name of the mask for which the highest '11
identifier is looked up.

. S Specifier Description:

. | The S specifier is used in conjunction with an R specifier to define
’ the starting identifier to be used in the ideatifier replacement process.

There are two forms of the S specifier as shown above., The first
form allows the user to specify a constant starting value. The second
form allows the user to have a starting value calculated based upon the
highest identifier found on another mask, The program looks up the

- highest type i, (primary or secondary) identifier assigned to any of the
rectangles on the desired mask m,. The program then adds one increment
to this value to get the starting va%ue for replacement,

' When an R specifier is used without an S specifier the starting value
i defaults to one. When an S specifier is used without an R spacifier, it is
ipnored, -

Caution should be exercised in choosing a starting value, If an
identifier exceeds the maximum integer value allowed for thz particular
computer, the run may produce erroneous results or may abort.

’
I Specifier Format: ;
SPEC Ii @#bv H
i
ir =  the identifier being replaced for which ths replacement i

incrementing value is being defined:

-1 - primary.
2 - secondary,

3RS R

v = integer increment2 0,

I Spacifier Description:

TS VA B

The 1 specifier is used in conjunction with an R speci’fier to define
the value by which replacement numbers are changed for each time they
B are incremented. The increment value is simply given as a constant integer
P value, o ' -




When an R specifier is used without an I specifier the increment value -
defaults to one, When an I specifier is used without an R specifier, it is ignored.

Caution should be exercised in choosing large increment values. If an
identifier exceeds the maximum integer value allowed for the particular comput-
er, the run may produce erroneous results or may abort,

4.4  List Processing Commands

Three special list processing commands are provided for the MAP user.

These commands direct complex multiple mask processes: ) 5

o interconnection tracing (TRAC), . L ‘ ‘
. o Boolean equation generation {BOOL), and k ‘
) list cross-referencing (LIST). .

These three commands have the same general format, The specific format for
each is presented in the following sections, In all cases where the command def-
inition becomes lengthy, it may be divided among several command records, In
this case, the command string must he divided between item: and an "'t must
appear as the 72nd character on each record except the last.

4.4,1 TRAC - Interconnection Trace Command

Bl H e e e e

Format;

/in/ =nth item in the string, of the form /mym,,...m;/.

S )

m, =the name of the mask involved in the trace (refereﬁ-ce mask),

m,-m;=the names of the masks which connect directly to the reference mask

Description: -

The purpose of the TRAC process is to locate all interconnections (inter-
sections) between a number of levels of masks. The result of this complex
: linkage process is the reassignment of rectangle identifiers to reflect all of the
B { _ interconnections among the given masks, '

The masks involved and their interconnection possibilities can be expres-
sed as a connection trec,  The trec is merely a graphic description of those masks
which may be connected through intersection. The following illustration is an
exarple of a connection trce of masks A through E,
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O—O—0

A
—O—0
This is interpreted: mask A connects to mask E if there is some area on
mask A which intersects some area on mask C which intersects mask E, or is
connected to another area on mask C which intersects mask E, and so on, If this

condition exists then all of the areas on masks E, C, and A which contribute to this
pathway, or node, will be given the same primary identification number.

The user represents the tree structure in the TRAC commands by indica-
ting each mask name and the names of each mask to which it may immediately
connect. For the above tree, the TRAC command might be represented as:

TRAC /E:C/C:A, B, E/A:C/B:C,D/D:B/

i.e,, E connects to C, C connects to A, B, and E, and so on, The masks in the
connection tree may be expressecd in any order in the TRAC command, and the
connection path identifier assignments will be based on that order.

The user should examine the primary identifiers of the rectangles of the
masks involved before commanding execution of TRAC. Any rectangles with equal
primary identifiers will be considered as the same node, H this is to be avoided,
the primary identifiers on all the masks involved should be made unique., This may
be done with a proper SPFC command preceding a SAME operation equating a mask
to itself,

Appendix C illustrates a simple example of an electrical nodal trace using
the TRAC command.

4,4.2 BOOIL, - Boolean Equation Generation Command
Format:
BOOL /[u/ij/iz/.../in/
u = 5/6/7/8/9 - logical unit to which Tionl=an data is to be written.

nth item in the string, of the form /m;:mg, mp...m;/ or of
the form /my:s/ where:

lig/

n

my = the name of 2 mask for which Boolean equations are to
be generated {(reference masks).
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ma-mj = the names of the masks from which respectively each
of i minterrns may be derived for each item on the
reference mask, If 2 mask name is preceded by the

character "'!" that mask's minterms will be inverted
(NOTed).
s = 0/1 indicating a constant off or on state respectively,

Description:

The BOOL command process creates a list of Boolean equations which
describes some interaction between masks, i.e., the status of some mask
item as controlled by the status of other mask items., ¥For example, the
status of operation (ON/OFTF) of u lightbulb may depend on the status of a
switch and the status of voltage on the line; or the status of pipeline flow
may depend on the status of a valve and status of fluid in the lines.

The equation generation process initiated by the BOOL command might
best be described by a detailed example, A specific application for computer-
aided-design is that of describing the ON/OFF logic state of each source (or
drain) node in terms of the states of other nodes controlling it, The source
{or drain) node state of a transistor is controlled by the state of its gate
node and its drain (or source) node. The status of 2 node may be controlled
by more than one traansistor as shown below.

 9x

mt

The status of node N is not oaly controlled by the states of nodes
A znd X, but 2lso by the states of nodes B and Y. If the transistors are
P-channel the Boolean expression for the status of node N is:

N =X AND NOT A OR Y AND NOT B,
if the transistors are N-channel the expression is:

N =X AND A OR Y AND B,
4-36
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- where each transistor contributes a minterm (e.g., X and A) to the expression,
= The equation generation process locates all the nodes controlling each node and
) generates the Boolean expression, The user need only specify the masks on

which the minterms are located. Of course, there are nodes whick have a con-
stant On or OFF status, i, e., power and ground.

The equation generation process for CMOS requires the following masks B :
to be identified: ;o
~P guard band (PG) -~  where the primary seguence numbers

are node identifications, FEach node
on this mask is grounded (0).

-N guard band (NG} - where the primary sequence numbers
are node identificaltions., Each node on
this mask'is connected to power (1),

-P sources/drains (PSD) 1
-P gates (PGM) - where the primary sequence numbers
y are devices and secondary seguence
-N sources/drains (NSD) numbers are nodes.
‘ -N gates (NGM) ) ;

Thus, the BOOL command is expressed;

BOOL /u/PG:0/NG:1/PSD:PSD, ' PGM/NSD:NSD, NGM/

where each item is the mask narme of the node and mask name of its minterm
components, The sign "' " preceding the mask name PGM indicates that each
minterm part located from that mask is to be a NOT state in the Boelcan expression,

The Boolean expressions are printed out if an appropriate print option was
specified in the OPTN command. The identifier data used to construct the expres-
-sions is written to the specified logical unit. Scction 5,72 explains the format of
this output,

4.4,3 LIST - List Cross-Reference Command

IFormaeal:

IJIST /u/il/i'z}iooo/in/

PR T I TIPS T

u = 5/6/7/8/9 - logical unit to which the cross-reference litis to
be written.
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/i_/ = nth item in the string, of the form /m :m ,m_,...,m. /..
n n a' b i
where:

m -m, - the names of up to three masks contribute
to the cross-reference list.

Des cri]gtion:

The LIST process performs a cross-reference on the rectangle
ideutifiers on several masks, FEach item contains the name of the reference
mask m and a list of associzted masks m_~-m_, The process creates
a list where each entry (which corresponds to one unique primary/secondary
identifier pair on mask mn) contains the following:

o word 1 - om rectangle primary identifier.
o word 2 - m rectangle secondary identifier,
o word 3 - m_ rectangle secondary identifier which

has the same primary identifier (word 1).

o word 4- - same as word 3 for misks m, -m,.
. b i
word i+2
o last word ~  the item number n, (possition in LIST command).

When there is more than one item speacified in the command, the final list
is created by combining and ordering all of the entries from each item!'s list,

The final cross-reference is written to the specified logical unit,
Section 5.2 explains the details of this format. If an appropriate print

option was specified in the OPTN command, the list will also be printed,

4,5 Dimensional Processing Commands

Several commands zre provided for the user to direct dimensional
computation process: arcas, perimeters, and ranges. The result of any of
these processes is a list of the numeric result of the particular computation,

The following pages describe ecach of the computations and the
format of each command, In all cases, the resultant values are listed in
scientific notation: a value times a power of ten. TFor simplicity only the
value and exponent are listed,

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOE




C. 4.5,1 AREA - Area Computation Command

Format:

AREA u,m,f
u = 5/6/7/8/9 - logical unit to which area data is to be written. _ i

. m = the name of the mask for which rectangle areas are to
_ be computed.

f =+ integer factor # 0 to be applied to the final result,
- Negative values imply division.

Description: A

The result of the AREA computation is a list of the areas {leagth x
width) of the rectangles on'the mask, adjusted by the given factor., The ; :
list is printed in four columns (if an appropriate print option was specified 3
in the option command): primary identifiers, secondary identifiers, area ' '
value, and exponent of ten multipliers. The list is written to the specified
logical unit in the format described in Section 5.2.

4,5.2 PERI -~ Perimeter Computation Command
Format: S

PERI u,m, {

u = 5/6/7/8/9 - logical unit to which perimeter data is to be
written.
m = the name of the mask for which the rectangle perimeters

are to be comnputed.

f =+ integer factor # 0 to be applied to the final result. Nega-
tive values imply division,

Descrilz_:tiqn:

The result of the PERI computation is a list of the perimeters of
the rectangles on the mask, adjusted by the given factor, The list is
printed in four columns (if an appropriate print option was specified in the
option command): primary identifiers, secondary identifiers, perimeter
values, exponent of ten multiplier. The list is written to the specified logical
unit in the format described in Section 5.2,
4-39
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4,5.3 PARE - Area and Perimeter Computation Command
é‘ Format:

PARE u,m,f ,f
a p

u = 5/6/7/8/9 - logical unit to which area and perimeter data
is to be written,
il
m = the name of the mask for which the rectangle areas and peri- T
meters are to be computed, ’ : : v
R
fa = + integer factor # 0 to be applied to the final area result.
Negative values imply division, -
f = +integer factor # 0 to be applied to the final perimeter result.
P Negative values imply division.
g Py i
Description:
The result of the PARE computalion is simply a combination of the
AREA and PERI computations, The list is printed im six columns (if an
appropriate print option was specified in the option command): primary
identifier, secondary identifier, area value, exponent of ten, perimeter
- value, exponent of ten, The list is written to the sp=acified logical unit in the n
% format dascribed in Section 5. 2. L

4,5,4 RANG - Range Computaticn Command

Format:

RANG u,m,f ,f

u = 5/6/7/8/9 - logical unit to which range data is to be written,
m = the name of the mask for which the r=2ctangle % and y ranges
: are to be computed.

f_ = +integer factor # 0 to be applied to the final x range result,

* Negative values imply division. .

f = +integer factor # 0 to be applied to the final y range result.

y Negative values imply divisicn,

Description:

The result of the RANG computation is a list of the x (x, - x,) and
y (yz - yl) ranges of the rectangie on the mask, The list is printed in six
-40
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€ columns (if an appropriate print option was specified in the option command):
' primary identifier, secondary identifier, x range value, exponent of ten,
y range value, exponent of ten. The list is written to the specified logical
unit in the format described in Secction 5,2,

4.6 Process Control Commands ' \?

Several commands have been provided to allow the user to control
the manner in which the total command file is processed. The commands
allow the user to have commands unconditionally skipped, or routing in
the command file to occur based on 2 null mask condition. C

A

With practice, a user will quickly learn to set up complex loops
and branches in the command file where necessary. This capability also
provides for reduction in run times where processes are only useful for
non-null! masks, The masks may be tested for a null condition and blocks
of commands may be skipped if a null is found,

fiito i

4,6,1 SKIP - Unconditional Routing Command

I R IO

Format:
|ﬂ‘ i >
(CH SKIP n .
n = +integer - number of commands to skip.

DescriEtion:

The SKIP command directs the program to move forward or back-
ward in the cornmand file, The command file is positionad to next read the :
nth command following (+) or preceding (-) the SXIP command. o

4,6,2 IFNL - Null Condition Routing Command

Format: L
IFNL. m,n
m = name of the mask to be tested for null condition.
n = t integer ~ number of commands to skip..
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Descrigtion:

The IFNL commands direct the program to test for a null condition
of the given mask, and if null, to move forward or backward in the command
file, When this occurs the command file is positioned to next read the nth
command following (+) or preceding (-) the IFNL command,

4.-42
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5. MAP OUTPUT

Several forms of data output are provided by MAP., The two major
categories of output are informational cutput and mask data output., The
following pages describe these output forms in detail.

5.1 Informationa:l Printout

MAP informational output is sent entirely to the listing device., Infor-
mational output includes page headings, tables, command images, and
messages documenting a pariicular MAP run, The degree of printout is
optional as indicated in Table 4-2, The general form of the headings and
tables is illustrated in the sample rua listing given in Appendix C. Messages
associated with abnormal processing conditions are listed in Table 5-1,

When any special debug executions are necessary, the user may
specify a print option value of 4 or 5 on the OPTN command, Debug print.
out consists of single line strings of specific program variable values.
This printout has been implemented for selected subroutines and generally
occurs on entering or exiting the routine, The debug printout is divided
into two categories: basic and extensive. The basic debug printout occurs
at significant points in the processes, The extensive debug printout occurs
in repeatedly-used routines and may produce a lengthy listing, A print
option value of 4 yields only the basic form, a value of 5 yields both forms.
Table 5-2 lists the subroutines where printout may occur and a description
of the significance of the processing point where the line is printed., The
reader may refer to the source listing for the names of the actual variables
being printed.

5.2 Mask Data Qutput

The mask data output includes any type of data directly related to
mask rectangle coordinates or ideantifiers.

The simplest form of this type is a printed listing of mask coor-
dinates and identifiers. As previously mentioned, this is controlled by
the print option of the OPTN command and the PRNT specifier of the
SPEC command, for OPER commands,

Another oulput form for mask coordinates and identifiers is via the
FILE and TEXT commands to secondary storage devices. The formais
available are gencrally the same as for originally inputting mask data to
MAP. Appendix B describes each format in detail, The masks involved
in these commands will also be printed when the print option is greater than
2.

5-1
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ABNORMAL PROCESSING CONDITION MESSAGES

MESSAGE

INTERPRETATION

# FATAL ERROR # ~

CONDITION 1

The first command was not an OPTN
command. The execution is terminated.

"# FATAL ERROR #
CONDITION 2

No MASK command was encountered
immediately following the OPTN
command. The execution is terminated,

# WARNING #
CONDITION 3

A commani has been encountered which
does not contain a proper command type
name as'the first four characters, The
command is ignored,

# WARNING #
CONDITION 4

A command format error is preseut
disabling complete interpretation of the
command, An attempt is nuade to exe-
cute the command as it was interpreted,

R

# ERROR #
CONDITION 5

A command format error is present
preventing any meaningful interpreta-
tion of the command, The command is
ignored.

# ERROR #
CONDITION 6

No space is available on the mask file
to write another intermediate or resul-
tant mask, Execution of the command
is terminated,

# WARNING #
CONDITION 7

A mask nceded for a process is not
listed in the mask directory., The mask
is assumed to be null. This condition
may often occur for valid reasons since
null masks are not listed in the mask
directory. However, the user should
chack the spzlling of the names given

in the command whenever receiving the
message.

Table 5-1
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ABNORMAL PROCESSING CONDITION MESSAGES
(continued)

MESSAGE

INTERPRETATION

CONDITION 8

# WARNING #

An intermediate result or a final resul-
tant mask is null, This is a valid con-
dition often encountered in MAP pro-
cossing., When a resultant mask is null,
this message is followed by a null mask
message printed at the end of the
command processing.

# ERROR #
CONDITION 9

An invalid logical unit number has been
specified in a command. Execution of
the command is terminzted,

# WARNING #
CONDITION 10

An error has occurred in reading a
command, An attempt is made to read
the next command.

@

# WARNING #
CONDITION 11

An error has occurred in writing mask
data to dn output device. An atternpt is
made to continue execution,

# WARNING #
CONDITION 12

An error has occurred in reading mask
data from an input device. An attempt
is made to continue execution.

Table 5-1
(continued)
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DEBUG PRINTOUT -

SUBROUTINE | ‘ DESCRIPTION
or: - Processing path flags are printed preceding a .
single mask process step, ‘
OoP2 Processing path flags are printed preceding a - ‘ ‘
' mask multiplying process step. oo
P

OP3 Processing path flags are printed preceding a l

simple multi-pass processing step. o

OPr4 _ Processing path flags are printed preceding a
complex multi-pass processing step. Pass
flags are printed at the beginning of each pass.,

SMASH Mask parameters are printed preceding the
first pass of input processing for an input mask.

01 The input mode is printed preceding input of
type -1 mask data., This is available only using
a print option value of 5,

, I01A The input mode is printed preceding input of
type 0 mask data. This is available only using
a print option value of 5.

I01B ’ The input mode is printed preceding input of
‘ type 1 mask data, This is available only using
a print option value of 5,

101C | The input mode is printed preceding input of
type 2 mask data. This is available only using
a print option value of 5,

101D ' The input mode is printed preceding input of
' type 3 mask data, This is available only using
a print option value of 5.

I01E The input mode is printed preceding input of
type 4 mask data. This is available only using
a print option value of 5,

Table 5.2
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” DLBUG PRINTOUT -
(Continued) .
- SUBROUTINE ' DESCRIPTION
- 104 Input and mask parameters are printed follow-

ing the reading of a record from the mask file,

05 Output and mask parameters are printed fol-
lowing the writing of a record to the mask file,

ORDERI1 The entry data and ordering flags are printed <
following the entry of an item into an ordered L
- list. This is available only using a print option :
value of 5,

ORDERZ2 Crdering flags are printed printed preceding
the final process of sequencing an ordered list,

ORDERS3 Ordering flags are printed preceding the final
process of ordering large lists.

ORDER4 A pattern identifier is printed preceding the _
B process of setting up an ordering priority ‘.
pattern, ol

BOOK1 Mask parameters are printed following the loca-

tion of a mask in the mask directory.

BOOK2Z Mask parameters are printed {olowing the
deletion of an entry in the mask directory.

GEOM Testing parameters arce printed at the beginning
of vach step in a dimensional testing process.

Table 5-2
{(Contimned)

—-
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device.

Another method of output for mask data is via the commands: BOOL,
1.IST, AREA, PERI, PARE, and RANG. These output forms are not strictly
rectangle coordinates nd identifiers, but are other forms of mask data which
may be of use for more than casual informational purposes., In all cases,
the results of these processes are printed when the print option is greater
than 1, In addition, tie resulting lists will be output to a secondary storage

The records output to the device contain the same numeric data

as is printed in type 0 output format., Refer to Appendix B for format

details,
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6. PROGRAM STRUCTURE

MAP FORTRAN code is in the form of a main program and a number
of subprograms. The main program is organized into many small "inline
routines, ! These inline routines are simple sections of code in the main
pProgram which are set apart by comments and specific statement label
ranges. These inline routines represent specific processes; overall pro-
gram flow, command processing, and operation forms.

Table 6-1 is a list of each of the inline routines and a brief functional
description. Table 6-2 describes each of the actual FORTRAN subprograms.
All of the subprograms are FORTRAN subroutines unless otherwise noted
in the table, Further information regarding routine functions can be gained
from the liberal com:. znts in the MAP source listing, The details of the
calling structure of these routines and subprograms are presented in
Appendix D.

Although the core requirement for MAP is minimal, overlaying may
be necessary on machines of very limited core resources, MAP is struc-
tured so that it may be readily overlayed. Figure 6-1 illustrates a recom-
mended overlay structure. With this structure a maximum of about 65%
of the program procedure can be resident at any time,

T
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MAIN PROGRAM INLINE ROUTINE DESCRIPTIONS

NAME

.DESCRIPTION

Program Flow Routines:

INIT Program initialization |
ORTHO Mask input and or-thogonal refinement |
COMMIE. Command interpretation and execution

| FINIT Normal progx,;a.m termination

Command and Processing Routines:

COMM User comment output
FILE .Coor'd'maté storage
TEXT Identifier storage
F.R EE Mask storage release
OPER Operation execution
£ . ves o
o SPEC Operational specifications setup
TRAC Nodal trace execution
BOOL Boolean equation generation
‘LIS.T. Sp.ec.:izuml list proc-éssing
AREA Area computation
PERI Perimeter cofnputation
PARE Arca and perimeter computation
RANG Range ;:orr;b-utati;_;l S
SKIP Unconditional command file repositioning
1IFNL Null mask condition command {file repositioning
| Table 6-1
& _
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MAIN PROGRAM INLINE ROUTINE DESCRIPTIONS

{continued)
NAME DESCRIPTION
Operational Processing Routines:

SAME Eqﬁation

N'GTV Negation

EDGE Edge extraction

EXPN Expansion

PLUS Addition

INTR Inﬁersection

NINT | Non-intersection extraction
EXOR Exclusive OR

LINK1 Single mask linkage

LINK2 Double mask linkage

NLNK Non-—ﬁnkage extraction

TWIX1 Single masl spacing extraction
..'.I'WIXZ Double mask spacing extraction
SPIN z-axis rotatioa |

FLIP x~-axis and/or y-axis rairroring
PUSBH Offset

SCAL Scaling

WNDW | Window extraction
‘PLAC Cell placement

Table 6-1
{Continued)
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SUBPROGRAM DESCRIPTIONS

NAME DESCRIPTION

OPl Single mask processing

OP2 Double mask processing with multiplexed
input

OP3 Multiple pass double mask processing with
repetitive secondary input

OP4 Multiple pass double mask processing with
repetitive primary input

SMASH Orthogonal smash processing

101, 101A,101B,I01C, 101D,

User data input

I01E
102 Command data input and output
103 Command data decoding
o
L 104 Binary mask data input
105 Binary mask data output

106A, I06B, I06C, 106D

User data output

107 Nermal user message printout

108 Error message printout

ORDER! Ordered list item entry

ORDER2 Ordered list sequencing

ORDERS3 Large list ordering

ORDER4 Ordering priority patf:ef.n setup
- ORDERS

Ordered identifier replacement

Table 6-2
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S{JBPROGRAM DESCRIPTIONS
{continued)

NAME DESCRIPTION
BOOK]1 Mask directory entry location
BOOK2 Mask directory entry deletion
GEOM Minimum and maximum dimension testing
DEPEND Isolation of machine dependent code
LOCATN Mask file record address calculator
(function)
Table 6-2
{continued}
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RECOMMENDED OVERLAY STRUCTURE

OPL (6%) _ H
2
)
OP2 (2%) S
OP3_(5%)
3
MAIN (24%) OP4 (9%)
Subprograms not L
overlayed (32%) ’ .
101 (1%) ‘
I01A (1%)
I01B (5%)
SMASH {4%) 101G (37%)

101D (4%)

01 (4%)

Note: Percentages indicate approximate portions of the total procedure
core regquirement.

Figure 6-1
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T PROGRAM VARIABLES

At the outset of MAP development a great deal of consideration was
given to the program variables. An attempt was made to choose meaningful
scalar and array names. Appendix E presents a brief description of all
of the program variables.

Most of the program variables are in blank common. The arrange~
ment of common and the structure of the arrays was carefully designed to
allow the program size to be modified by redimensioning the arrays.

The following discussion describes the arrangement of variables
in common and methods of adjusting array dimensions. In addition, there
is a brief description of the few variables whose values are set according
to the characteristics of the computer.

7.1 Arrangement of Variables in Common

Table 7-1 illustrates the arrangement of variables in blank common.
The variables have been positioned in categories,

The first category contains a group of scalar variables whose values
are determined by program array sizes and machine characteristics, and
must L2 initialized individually, These variables are all set to constant
values in the subroutine DEPEND. They were placed in 2 group at the
beginning so that the remainder of common could be initialized efficiently.

The intermediate portion of commen contains general processing
variables. The arrays in this portion will always remain of fixed length,

The last two categories of common variables contain all of the
arrays which may be redimensioned to change the program size,

7.2 Adjustment of Array Dimensions

As previously mentioned, the arrays at the end of the common block
may be redimensioned, The group of arrays shown as file directory arrays
in Table 7-1 store vital information about program 1/O. A portion of the
arrays is devoted to a directory of the stored masks. Table 7-2 details
the information stored in these arrays. All of the arrays have the same
dimension, and the scalar DIREND is set (in subroutine DEPEND) to
that dimension. This dimension limits the number of masks which can be
stored at any time during a MAP run, It should be set at the maximum
number of masks to be stored, plus three or four for intermediate scratch
mask recordings, plus nine for the non-mask entries. In adjusting the
size of the directory arrays, the programmer should keep in mind that
available master mask file space must also be considered when determining

7-1
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BLANK COMMON STRUCTURE

CATEGORY

VARIABLES

Version Variables

MACHIN, CHARAC, LARGE, WORDS,
ITEMS, LEND, DIREND, SETEND, MU,
FACTl, FACT2, FACT3, FACT4

List Pointers

BEG(8), END(8), LOG(9)

Ordered List Pointers

BEGO{(3), ENDO(3), LOCO(3), ENTRY(é),
START

OPTNL-OPTN6, MODEL1-MODES, MODE,

Flags
PAT1-AT5, SEQL-SEQLO
Values VALL-VAL6, MAX1-MAX6, MIN1-MING,

SPEC1-SPECSH

File Position Pointers

INP1, INP2, OUT1-OUTS5, UNIT

List Segment Flags

FILE(8), STATUS(8), SEG1-SEG5, SEG

Alphanumeric and Command
Image

Bl, B4, DELIM(36), CARD(76), FIELD(34)

.

File Directory

NAME(DIREND), NUMI(DIREND),
NUM2(DIREND), COUNT(DIREND),
RECORD(DIREND)

Lists

SETUPR(SETEND), LIST(I)

Table 7~1
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DIRECTORY ARRAY'S USAGE

ARRAY RANGE USAGE DESCRIPTION
I=l-4 Equivalent to scalars DESTIN, LAST,
MASK, and TYPE,
b
NAME(T) I=5-9 Name of last mask output to each logical 1o
| unit I, )
1=10- Name of mask stored in each file posi-
DIREND tion I, ~a
I=1-4 Equivalent to scalars CR, IN, LP, and
AL-.
NUMI({i) 1=5-9 Running count of the number of masks i
output to each logical unit I.
I=10- ' Highest primary identifier on the mask
DIREND stored in each file position 1.
I=1-4 Equivalent to scalars LENGTH, PASS, :
SKIP, and STAT,
& NUMZ(I) I=5-9 Data type code of last mask ocutput to each F
€ logical unit I. .
I=10- Highes:t secondary identifier on the rnask
DIREND stored in each file position I, E
I=1-4 Equivalent to scalars NEXT, TEST, ORD, ﬁ
and OR. ‘ !
COUNT(1} |[I=5-9 Running count on number of records out-
_ put to each logical unit I.
I=10- Starting record address of the mask stored
DIREND in each file position 1.
I=1-4 Used to store timer da.ta.‘. _
RECORD(I)| I1=5-9 Number records written for the last mask
output to each logical unit I,
1=10- Number of records for the mask stored in
DIREND each file position I,
Table 7-2
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the maximum number of masks to be stored during a run.

The arrays shown as lists in Table 7-1 are SETUP(I) and LIST(I). The
SETUP array-is used to stack processing codes for procedures requiring
many steps. It is used to set up the course of action for the TRAC, BOOL,
and LIST processes., SETUP(I) must be dimensioned to accommodate one
entry for every mask name contained on any TRAC, BOOL, or LIST command
record plus ten. The array is also used for other processes and must
have a minimnum dimension of 20 plus the maximum number of MIN and MAX
specifiers used in any SPEC string. The scalar SETEND is set (in sub-
routine DEPEND) equal to the dimension of SETUP(I),

The array LIST(I) is the core area ysed to store mask data records
during processing, The array may be divided up into "segments! as illus-
trated in Figure 7-., The whole segments, first eight divisions, each
contain exactly the number of words in a single mask record from the
master file, These segments are used as input or output buffers as required
by any particular prccess, They are also used to create ordered lists,
The ordering process requires one third more space (i, e., eight words
per rectangle instead of six words) during the creation of a list, When
the list is sequenced it may then be outpet through a normal segment,
Figure 7-1 illustrates the ordering configurations which may be used,
each depending upon the number of segments required for input records,

As shown, the LIST array is divided into & 2/3 segments plus 12
words for the small buffer at the end. To change the size of LIST(I}), the
nurmber of rectangles per segment must be determined, multiplied by 6
(words per rectangle) and multiplied by 8 2/3. Twelve plus this value
yields the dimension of LIST. There are several scalar values (set in
subroutine DEPEND) which are associated with the dimension of LIST.
ITEMS is set equal to the number of rectangles per segment (or record).
WORDS is set to the number of words per segment (or record) and is
simply 6 times ITEMS, Since the segment size must be equal to the size
of a file record, the file must be accessed properly. The scalars FACTL-
FACT4 are values used in a2 formula in the function LOCATN to compute
a file address for any record,

A gencral rule for the most efficient dimensioning of these arrays
is to first set the directory arrays and the SETUP array sizes as necessary,
Then the LIST array should be dimensioned as high as core resources will
allow. In general, doubling the size of the LIST array will reduce processing
time by one fourth,

When any of these array dimensions are changed, the variable
LLEND must be resct (in subroutine DEPEND). LEND is a value used to
zero part of blank common and is the number of words from BEG(1) through

7-4
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@’ the last word in LIST. The following formula may be used to calculate the
: new value:

LEND =272 + 5 x DIREND + SETEND + LIST array dumension,
for machines with single word REAL variables, or o

LEND = 307 + '6 x DIREND 4+ SETEND + LIST array dimension,
for machines with double word real variables.

7.3 Machine Dependent Variables

As previously mentioned, the first group of scalars in common have
values that are determined by program array sizes and machine character-
istics., The array size dependent values were discussed in the previous pages.

The machine dependent scalars are MACHIN, CTHARAC, LARGE, S
and are set in subroutine DEPEND, MACHIN is set to the number of bits :
per word, CHARAC is set t¢ the number of characters contained in a real
variable, LARGE is set to the largest possible integer value,

The variables FACT1-FACT4, discussed in regard to the size of
the LIST array, are also dependent upon the file addressing scheme of the
computer, The variable LEND which is array size dependent also depends
upon the word length of real variables as discussed in the previous sections.

L
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APPENDIX A
JOB SETUP EXAMPLES

Table A-1 lists the logical unit assignments for executing MAP,

Figures A-1, A-2, and A-3 illustrate the control commands for three typical
MAP job setups,

i
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LOGICAL UNIT ASSIGNMENTS

D —

UNIT DESCRIPTION
Command Input Unit (required), OPTN
1 and MASK commands are always read
from this unit. ’
Alternate Command Input Unit (optional).
2 See alternate input command option,
OPTN command.
3 Command Buffer Unit (required). This
' must be a sequential dislk file,
4 Printed Outpt Unit (optional). See print
option, OPTN command.
Mask Data Output (optional). See descrip-
5.9 tions of FILE, TEXT, BOOL, LIST, )
ARFEA, PER], PARE, and RANG commands,
Master Mask Unit (required), This must be
10 a keyed or random access disk file depending
on the compuler, ‘
11 Mask Data Input Units {at least one required)l
" See MASK command description,
&

Table A-1
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JOB SETUP EXAMPLE 1

¥ ic i)

T2 13 1535 16 17 T8 17 70 71 o7 23 23 3 98

27 8 2% 10 3t ..2.:?'3 35 36 3?353‘7 46 45

44 47 48 45 50 5| 32 53 54 35 56 57 58 5? £0

input from a single file (¥:11).,

Figure A-1

o EBENAE § NNNEENN R RN
| r RN IR AR ; | RIERANRNRRE
! G ' (DEVICE.|CR). ' i !i ij :} |
: el 3, (FILE, TEMP), (CUTIN ! AN |
z < 4, (DEVICE,|LP) i ? IR | :
! G 10 , (FIILE, MIASKS ) QUTIN} EREA SR N i
! G2 (11, (FILE,DATAL) o T?T! T } l
! MA'P) | L ; L] I
! ' | | NERRE i
O e cbmmand input >p;ci5n off] i ; L | J
g pecified) ! ' '7 . : ,
(r imand dedk) ; R ;
L RS A ? Es RS
i - . , : ;i% ! :
- ! 1] .‘ 5 i
| i |
This setup includes: all commanrd input from card reader (F:1), printed output (F:4), and data
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JOB SETUP EXAMPLE 2

Tz & 3 2 3& 7 3 9 ' iy 3L 7 e v 21 2 ?'.l“.’: 23 76 20 4 29 30 Y 3 3£.35 6 37 00 9 4D A1 43 &) A4 45 4¢ 47 44 49 50 S| 5P 53 54'55 56I57 58 5% t0
vgos || |t Lot e b ! BERERERN
- S S St N T S A R B I T T
HL IM 1T IR NRR AN : ;
N R S LI A N | |
! 58 1GIN -Eil-.fLD'EVH'CiE'-CR'.J‘ AEREENNE BENEEN RN
- T T T e T T N
tassigiN F:z ,(FI|LE,COMMY), ([IN): g ] ; 5 ‘ L
' SRR R AN DR | : P o
1A SSIGIN F:3f,»(F1LE,1TEMP),(0UT11NL:1l L] I . N i!;:
; T : . T ! i T T T T ;
HassiaN F:l4, (FILE, PRINT),|(OUT)|, (SAVE) || BESE R REN
N h ’ B ) o ) ’ ' | : | ! ; ! : 1 f |
assIoN_Fi6 (FILE,RESULT)|, (OUT):, (SAVE) | RN R
ST A T ‘- 5 ‘ o L : ot i
nAss{Em Fll0, (FILE,MASKS)|, (KEYED), (JQUTINGI | | L L]
ool G , : G S S e i - ——
1lASSIGIN Fall2, (FILE, DATA2)|, (IN)L (|4 | g Py Juj!
R SERNEEREN RN
LRI ULMNA{MA-PI — ~ i R é R —+
! DATA | L ‘ ' ’ ' ’ ! IR e
SZEiI!E.;&QB@?é@%%sgnzyéﬁdinputo tion on) - _ - . | | !E _ }; ' ;E
MAS K | (unit 12 specified) | @ ¢ R AR U - | BEREEEEEE
ne : S I N D N 1 i R B
! : ! i ' Ct ! - : ! : ! l ! oyt
’.__E-Q.DH 1T -I [ 1 ’ i - ) I ! [ | : } ' ] { ! ' : ! by §
| FIN S N S RN U N IS SR LA IR ML I N NN I N UNON S BN 0 I I 0 O O I O N
e v e
. | I TR : 1 j P
L RN N
[ . . [ I : ! } [
R b e e
This setup includes: OPTN and MASK command input from the card reader (F:1), remainder of
commands input from a file (F:2), printer output stored on a file (¥:4), special output stored
on a file (F:6), and data input from a single file (¥:12),
Figure A-2
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JOB SETUP EXAMFLE 3
21 4 s{e |7 5 ? W 1P tr 1] z h 16 17 18 19 20 20 27 23 24 25 2 2/ P8 9 30 IV 32 33 34 55 J6 57 QB 19 40 A1 42 43 44 A5 44 47 48 4P 5C Sl 52 53 54 55 %6 57 58 5% ﬂ
o T ENEEEEEE R REREE REEENRER
11\ J OB ! R Lot : } - ; ; i ! . | i i P
T ) : L [ ! i i i 1 to i :
L IMIT! L R !1" | LI | ’[ i'rifj e
- ' T ', i : : 1 | H ; ! X
iASSIGIN F:[1,('DEIVICE!|CR)I REEERERE ! | !l‘i (1]
1A ss 1IN F:s,(rILﬁ,TEMPy;(OUTIN.. R EREEEENE IR R RN
. . T : ; : | i ‘ : j : H P
1ASSIGIN F:llo, (FILE,MASKS )|, CKEYED), (loUT 1N I, | ';#A4-§’L BER
- - i ; ; — T 1 . 4= -+ -
IASSIGIN F:[11,(FILE,DATAL), (IN)[ ' " BERRE RERENEEEEE R
%ASSIGNTF:rz;(FILE;D@TAZJ,(IN' ‘ SRR I N AN I D ||
: T ; SR Col ' [ N S R AR A I B R
1lASSIGIN F:13, (FILE, DATAZ), (IN)] @ . Qi iptiriphbprir ot byl
i i . : ; . S ' ; [ ] l T [ ;
1IIRUN [(LMN,MAPY | 1 IR R R R l !E [ i | !
tibaTA | ' | o IR
; . i e T, ! i T ‘
OP TN | {alternate command input option off] zerc print option : i . L L I
M SK | (unit 11 |specified - ! R RN -
o BT ! . I I I E I R T
MIA § S XK' | (unit 12 spemﬁed}_; ' L ! ' R ! f ' v i L
MAS K | (unit 13 spec:.fled? CoL : * EREREES RN s by
(reﬁnaindt: of command degk) | . ' P R o ; ] { i { R R b
1 EOD BN RN ERERE Dl
! IN : : BT A N RENE ‘ :
This setup includes all commands input from card reader (F:1), no printer output, and data input
from several files (¥:11, ¥:12, F:13), .
Figure A-3 :




APPENDIX B
USER FORMAT DESCRIPTIONS
The following discussion presents'the specific details of the I/O formats
for this particular version of MAP,

Data format types may be added or replaced in MAP as needed. All-
versions of MAP, however, must maintain the unique MAP format types -1 and 0,

Table B-1 lists the input and output MAP capabilities which apply to each
format type.

Type -1 - MAP Mask File Format

Type -1 format is the format of the master mask file which is created
during MAP executions., This is a randem access binary file, The record length,
the number of records allocated per mask, and the total length of the file are
constants defined in the program. MAP will accept this format for input mask data,

A file of this format may be externally constructed or saved from some previous
MAP run.

Type 0 - MAP List Format

Type 0 format is the other unique MAP format. This format may be
elected for FILE or TEXT output and is the standard non-printed output for BOOL,
LIST, AREA, PERI, PARE, and RANG, Data is output as sets of records, oene
set per command., A set consists of:

o A starting record containing a single value written in I10
format, This value indicates the number of words per
record for the remainder of the records in the set,

o Data records each containing the specified number of
words (up to six} of data written in nIl0 format.

o An end record of the same form as a data record except
containing all -1 values. This serves as an cnd of set
indicator,

MAP will accept type 0 format for input mask data,
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MAP I/O FORMAT SUMMARY 3
1I/O TYPE INPUT CAPABILITIES - QUTPUT CAPABILITIES
Type -1: Compatible Automatically stored
Mask File during execution, -
Format Do
Type 0: Compatible | Output via FILE, TEXT, T
List BOOL, LIST, AREA, PERI, i
Format PARE, and RANG commands, | |
Type 1: All elements compatible Qutput of blecks and text b
PRF Format except text elements via FILE and TEXT T
commands,
Type 2: Corapatible Qutput via FILE command,
MANN
Format
Type 3: All elements compatible Output of blocks and text
AIDS except text elements via FILE and TEXT 3
Fermat commands. 3
Type 4: Compatible Not applicable. ' :
Banning
Cell Library
Source
Format
Table B-1
B-2




Type 1 - PRF Format

Type 1 format is the standard PRF format, It is accepted as a mask
data input format and it may be used to output data via the FILE or TEXT
command, '

On input MAP will accept BLOCK, LINE, SHAPE, and COMPONENT
data, TEXT data is ignored by MAP, and END COMPONENTS or END LEVEL
is interpreted as the end of a mask, 13

On output, an END COMPONENTS record is written at the beginning 3
of the file, The output for a FILE command is BLOCK data followed by an *
END LEVEL record. The TEXT command ocutput is TEXT data where the
rectangle identifiers are placed in the text string separated by a comma and 3
given the lower left rectangle's coordinate as position points, all followed by P
an END LEVEL command, T

Type 2 - MANN Format j 3

Type 2 format is the standard MANN format. This format is accept-
able for mask data input., MARP will accept rotated rectangle definitions and
smash them into sets of orthogonal rectangles,

Type 2 format data can be output via the FILE command, The data out-
put is strictly orthogonal rectangles.

Type 3 - AIDS Design File Format

Type 3 format is the standard Sigma 2 AIDS design file format, MAP
will accept cell placement, shape, line, and block components as mask input
data.

Output via the FILE command causes block elements to be written to
a design file. Output via the TEXT command causes individual identifier digits to
be stored in the design file as character elements. Type 3 format may be out-
put to any design file for which the display parameter sector has been previously
established, If a new file is to be started, the user must select the special new
file option on the first FILE or TEXT command in the command set which is
associated with the file, This causes a default display parameter sector to be
written as the first record of the file, :

Type 4 - Banning Cell Library Format

MAP will accept the Banning cell library source format as input, All
cell shapes from a single level will be considered a single mask,

There is no provision in MAP for output in type 4 format,

B-3




APPENDIX C
MAP EXECUTION EXAMPLE

This appendix presents an example of 2 complete CMOS analysis execu-
tion. The command set used was specially developed for thorough analysis of
CMOS masks. Among the functions performed are: nodal analysis, artwork
verification, device identification, capacitance calculation, and equation
generation,

The CMOS masks analyzed are very simple and should not be considered
to be typical masks. Errors were designed into these masks to illustrate
artwork verification capabilities of MAP, Figure C-1 illustrates the form of
the original masks as displayed on a CRT. Figure C-2 illustrates the masks
after the smashing operation performed by MAP following inpuat of the original
masks, Figure C-3 illustrates the N diffusion mask after the negation opera-
tion performed early in the run.

The remainder of this appendix contains a portion of the listing pro-
duced by the sample execution., The complete command set is presented in
the first several pages. Due to the length of the remainder of the complete
original listing, only representative portions of the command nrocessing
printout were selecéted for inclusion. The portions contained illustrate each
of the analysis functions mentioned above,
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! g8 4 200 1600 530D 2300
~ 59 4 200 2300 6000 2R00 -
130 & 7600 2400 10509 3100
. Ly S00 2800 8300 . 3520
i - - 102 4 7600 3480 11200 4300
: e 103 el 7800 %300 ___ 10500 _ 5000
i e L 4 [leds) 4500 %300 5200
; 105 4 929 82050 5000 6400
106 4 8500 6000 10500 6709
e w7 b .. 80D, 6403 8300 L7100 . oo
T rm T ” 108 4 7600 6700 8600 7200
e - 109 4 8300 6720 11202 7200 . _
110 4 8300 7200 10509 . 7900
- I - — - - L S
e e 111 5 1000 . 1700._ . 1400 3400 .. .
_____ {12 5 L0930 1700 4400 3400
113 5 2500 2590 2909 2809 .
e 5 5500 2500 5909 2500
o R § 1= .5 _.__.._ 7700 2500 ___ 8100 _ 4300 . _
e t1a 5 10700 3229 11100 4200
_ L 117 0B ACDD %600 ___ 1400 __ 7990
e 113 5 5500 5300 §300 6300
1i9 5 9200 5100 94072 7800
% 120 5 770C 8500 8100 71C0
k- ~ e i _ 121 B 10700 6B0D 31100 7100




R e : 7y N
1
e e e e .. . . - 1M
Ll 122 6 7265 617 7348 700
123 & 2500 700 769D 1100
12s 6 7168 700 743% 80D
- T 125 & 7066 800 7523 891
126 . 6 . 7021 851 L7570 .. s0O .
T - 127 6 7072 300 7621 1000
128 6 7166 1000 7715 1100
i23 6 2500 1100 2900 2300
L33 6 _BS00 1100 5900 6400 . ) o
T T 131 6 7269 1100 7809 1200
.32 _ & 7354 __ 1200 __ 78063 1300 __ -
133 6 7448 13200 7997 1400
134 6 7n2 1400 8091 1500
1358 6 7636 1500 8185 1600
136 6 _9%00 1500 10400 . 7900 _ .
- 137 6 1000 1400 1409 3500
138 6 1700 1500 2200 7600 B
139 6 3200 1600 3700 7600
140 & 4000 1600 " 4409 3500
141 & 5700 1690 Sz090 7600
142 & 7730 1600 8279 _ 1700
- 143 8 7BEL 17090 8373 1R00
144 6. 7918 1200 8467 . 1900
145 6 8012 $£500 8560 2000
146 6 8105 2000 B&3Y 2100
147 A 8199 2100 8747 2200
148 g _ 8292 2200 _BB41 2300 .
149 é 8336 2300 8934 " 2400
450 _ & 8400 2300 __ 8900 _ 7900 _
151 6 7700 2400 8100 5000
152 6 8479 24900 9028 2500
153 3 10700 2400 11100 8400
154 6 ___ 8530 __ esoo _ _t 9079 @509 .
155 P B576 2509 T 9035 2600
156 ) BELE 2600 8933 2700
157 6 875¢ 2700 §835 2783
158 & 1000~ 4500 _1400 7100
159 3 9200 6000 98600 7900
_ 160 5 7700 6700 8100 7500
- B 161 8 7500 8400 12500 8800
* DIRECTBRY » e . e — — - B
T UUFLES o
UNIT SET RECHROS T8TAL NAME  TYPE /
: MASKS e ~ o e —— -
AT ONAME DIRECTORY T FILF T UADDRESY TRECSRDS IDERT ¥ 1 IDENT # 2 '
: P C 1D 1 o = 71 _ 2
3 N 11 2 3600 1 97 3
¥ 12 3 6000 1 1o 4 —
[ 13 " SGCY T 171 ] '
M 14 5 12000 ! 16y ... & - :
) - : e ‘ . Ry ARy i




e 28 )

W 16 7 189230 1 2

S S C— e e e

— . —— e i eee .. CLBCK = 63
DELTA = 3

.--.----I.-t---..--t---.-y—-‘l--!--n-‘--D---.-.--..-.----H‘------..--------..-‘---ﬁ..----.---’-.—---‘------..-...--..-*;-.*.--t-u

. g e oo T

Output for comumands 1 through 24 not shown.

- - CCoo0o023
NOTAL TRATZ s RECTANILE_LINKAGD e —_ ..__cCpoa92s




!‘I

N | - 5

. SSSUVES. dusbuliia thofhghsfveivsholgeihbedhrdarhutr et chaliats-fvimke SO . ccooo027 - —
e et e e e e e CCo0g0os
= : ’ ' cocen  NBRAL TRACE cCooooes -
7T TTYRAC SMIC/CIMaPINAPICINIE ST CCOO0030 Cevrrausverstasnnneen 30

# WARNING #
CENJTTION B
¥ AARNING 2
T OCHENDITIBN 8
% NULL Mask &
M

¥ WARNING #
. CenNDITiEN 8B
FoT T WARNING #

CoNDITIEN 8 —_—
T e NULL Mask e

# WARNING &
T oceatlTies 8
# AARNING #° ) ) —
TTTTTesNoITIEN T8 ' .
# WARNING ¥
AR TYIEN TR
# WAINING # . -

B e

o C&ﬁJl?!GN a8

| PP N —reee e — o - -

i 1M
1 122 7265 617 7383 700
1 123 2500 750 7600 1100
S - 7168 790 743 800 _ _ .

- i 1 125 7066 800 7523 R91
1 126 7021 891 7570 500
1 127 7072 ~ 900 7621 1000
1 128 7166 1000 77S . otw00 S
e 1 129 2500 1190 2900 2800
1 130 5500 1100 - 5900 6400
- - 1 131 7260 1100 7809 1200
1 132 7354 1200 7903 1300
1 133 448 1303 7997 1400°
1 134 7542 1400 8091 1500
1 135 7636 1500 8185 7T 1500
_ 2 136 _ 9500 1500 10400 _ 7900
. I 3 137 1000 16007 1400 3500
&4 138 1700 1659 2209 7600
5 139 3200 1600 3700 7600
3 140 4009 1600 4309 3500 :
- D 6 1647 7 4700 1600 5200 7600 o
1. 142 7730 1620 : B279 1700
1 143 7824 1700 "~ 8373 £300 ° |
1 Lak 7318 1800 8467 1909 ;
1 145 8012 1500 8560 2050 o
R 146 8105 2000 8654 2100




B3 38180 2600 _ __ 14650

— . - . 1. 147 . 8199 2100 ..___ BY47 _____ 2200
1 148 B29z 2200 8241 2300
e b 149 8386_____ 2300 B934 2400 ___
1 150 8400 2300 8900 7900
e 151 7700 & 400 8100 5000
1 _ 152 B479 2400 3028 2500
— ——. B _ 183 10700 2400 11100 . 8400
1 154 8530 2530 95073 £509
.Y . __.__ 155 ____ g578 2509 9035 ___ 2:.00
1 156 8666 2600 8933 2700
1 157 8752 _ 2700 8835 2783
7 158 1000 4500 1400 7100
_ .3 -~ 359 ...92800 6000 ____ 9600 __ . 7300 — L
) 160 7700 6700 8100 7500
- 181 ... 7500 8400 _ 12800 8300
1 C
: 3 111 1000 1700 1400 2400
3 it2 . %000 1700 Y400 . 3400 _
i 113 2500 2500 2509 2800
1 114 8500 2500 5909 2830
7 115 7700 250 8100 4900
R _— L 8 e ___ 10700 3250 11100 . s200
- : 7 117 1000 4600 1400 7000
. 1 118 §500 5300 £900 . 6300
3 119 9200 6199 9600 7800
9 120 7700 6550 8109 7100
8 121 10700 6800 11100 7400
i e b —— _— —— g a—— - - — e b ————— 1 P
.3 3 100 1209 13100 1400
3 % 13175 1200 13250 ‘1300
S . 35 _____ 13125 1300 1335) . 140D e
T e s 3 6 100 1490 13450 1500
e 3 7 . %00 ~1%500 _ 13550 ___ 1600
T TR T 3 '8 © 100 1609 13109 18300 2
3 9 13150 1690 13650 1700
3 10 13250 17G0 '$3759 41800
. o 3 11 100 __ 1800 _ 700 2300
- 3" 12 900 1830 1505 2200
e e ¥ R . 3900 _ . 1800 ___  as500 . 2700
3 14 - 6500 18090 7100 3300
3 15 13350 1890 13857 1500
3 16 13450 1900 13959 2000
e B 1713850 2000 _____ 14059 — . 2100 .
3 18 13650 2100 14150 2200
—3 19 13753 ______ 2200 e 30290 2300
3 20 13850 2300 14350 ‘2400
3 21 13950 2400 14550 2500
. 3 22 14050 2500 14559 2600
- U S 2700




R

3 3% 14850 2700 __ _q4750 _ 2800 .
3 25 14350 2800 14850 2900
3 .. 2 __ . sco 2900 _ 13500 _ 3300 _
3 27 3900 2900 4509 3300
3 23 14450 2900 14950 3000
7 29 7500 3000 8500 4400
o _ ___30__ __ 880D __ _ 3000 40000 4400 i
8 31 10300 3000 11300 %400
o3 . 3B __ 14550 3000 15050 _ 3190
3 32 14650 3t00 $5150 3200
3 <1 14750 3200 15259 3320
3 35 100 3300 7100 3500
3 . 3 14850 3300 ___ 15350 _ %00
3 37 14950 3400 15450 3500
3 .38 15050 3500 45550 __ . 3400 .
3 35 15150 3600 15659 3700
3 40 15250 3700 15750 3800
3 41 15350 3300 15850 . 3900
.3 42 15459 3300 - 15950 4000 -
3 43 15550 4000 16050 4100
3 4% 15850 4100 16050 4200
3 45 1555p 4200 16552 4300
3 46 15553 4300 16159 4400
3 47 15450 - wup0 16153 8500
. 3 48 15350 4500 16059 4600 o
Ty T T B 3 49 15250 4600 15963 4700
1 ) .3 __EB0 15150 4700 15871 4800 -
TR T 3 51 15050 4800 15777 4900
3_ 52 14950 4900 15683 5000
T - 2P
- 3 53 14859 5000 15589 5100
7 54 800 5100 1809 6500
11 55 2100 5100 3300 6500
12 56 _ 3600 5109 _4BOQ 6500
I e T 1 57 5100 51 6300 6500
3 58 14780 5100 15495 5200
T 3 59 14650 5200 15401 5300
3 60 14550 $309 15308 5400
3 61 14450 5400 15214 5500
3_ 62 14350 5500 15121 _ Fepo
3 63 7700 5600 15027 5700
_3 ._ 64 7700 5700 14934 ... 5800
T 3 65 7700 5800 14840 5900
3 86 7700 5900 _14747 6000
3 67 7700 6008 14700 6200
3 &8 9100 6200 9700 6600
“““““ e - 3” 69 11700 6200 12300 7700
- 3 _ 70 9100 7300 9700 7700
e e 3

71 7000 7700 12300 8300




- — . CLOCK & 80 .

R N — -:h _ L . e L _m et
‘‘‘‘ T T e e T3 162 800 2290 1800 2900
. i _ e Y 183 21090 2200 3300 2900
3 164 3600 2200 4800 2900
1 165 5100 2200 6100 2600
7 166 7200 2200 12100 2600
—— o 1 167 5100 ___ 2600 ___ 6103 _ 2900 ___
‘ 7 168 7600 2630 B200 2900
B S 7o 169 11700 _ 2600 _ ___ 12100 2900 —_
‘ 7 176 7600 2900 8200 3300
7 171 11700 2990 12100 3300
7 172 11700 3300 12100 4300
<. 7173 —, 300 4300 6900 . _ w400 ____
7 174 11700 430 121090 4400
— ——e 7 175 __ 100 — %400 _ . 690D __ . 4700
7 176 7690 4400 g20p - 4800
7 177 11700 £400 12100 4800
R 7 178 100 4700 800 4300
' R 7 179 200 — 4700 _ ____ 1503 . _ . 4800 _
7 180 4500 4700 6900 4800
LT i81 __ 100 . 4R/00 500 __.__ Si00
7 182 300 4820 1500 5100
7 183 6500 L8290 12100 5100
7 184 100 5190 509 5200 K
. i 185 6500 5150 12199 Vsepo
) 7 186 109 5200 509 6500
o ) 7 187 6500 5200 6300 6500 .. .
e 7 188 100 6500 . 500 6600
=1 7 1FR9 S0 6520 1509 6600
7 f9n 6500 6590 5900 6600
L 191 100 6600 503 __ _ 6980
7 192 300 6620 1500 6900
. 7 . ...193 6300 £800 6309 el 5900
- g 194 7500 €600 2500 6200
' 3 195 8800 6600 10000 6900
8 196 10300 6620 11209 6900
_ . 7. 197 — 100 escO__ 6900 _ 7300
T - T 9 193 7500 £500 8500 *300
L e 3_ 13 8890 65930 .10002 _. 7300
T o 8 2c0 10300 £900 11200 7300
e« DIRECTSRY »
FILES ; o y
o v . UNIT _SET RECOR2S_ TBYAL waMg TYPE — N R .
TR g Ly 44 470 W 1
T T MABKS ,, S
NAME OIRECTSRY FILF ADDRESS RECSRDS IDENT # { I0ENY 4 2
™ 11 2 3300 1 9 161
T Y- =< 8300 1 110_. . &_ o e e
13 e 9300 1 ] 3 121
A5 6 1s000 1 S ... eoo__ s
T g T 1R300 1 _ 2 1 '
17 8 21400 2 12 74




, - g e e DELTA = 17 et e —_—
FTT I I T T T YT P L P L LI Y P Y L AL DL A A LT L TR LY Y LY L DT R LA AT T LLLLL AT P ETYE L LYY T L LT T L T T TSy TNy I Ty
Output for commands 31 through 48 not shown, -
CCO00042
GENERAL ARTWBRK CHECKING » PHASE 1 CCo00050
- - . SO UUNL v hptralipieckvioohclodiedihpdeeierieriodhghofubedoefidtubl A IR e - e — CCDOOOS)

ERRURY

SPEC _PRANTMAXA#3399

ﬁlglﬂyﬁ_ﬂlﬁ_ﬁPACING_ﬁETw
M1

£La000%8

[ i L L L L L L T

CCooo0s52

UM DIFFERENY NODES = De4_ _ . CCOO0053_

CCODOOSE

BPER NPSE 8 TalX NaP

& NULL Ma

0 NPSE

T .
TN GARNING ®

£aN01718

5K &

CCooodse

foavelpassewoarteSguege®

N_B

4 nARNTING
__CANDITIE

"
N.B_L

-__m- T oo o - ) - i QPSE“ T
T 7 3 7100 2200 7200 2300

=N o e — - T LA 7100 2300 7200 _ __ . 2400 _ e
C 7 3 7100 2400 7209 2500

< e e+ e v o 7 .3 ... 7100_ _____2500 7200 2600 .

T T e O1’ECTE
FILE

s

RY =

UNIT

MASK
NAME

5

SET
26

s . e N .
. DIRECTERY "FILF “ADDRz5S RECHRDS [OENT # IDENT # 2

il

18

RECORDS TBTAL
.. 878 1.

3300

1

NATE TYPE '

161

——— e ———————

13
15

16

17
18

e L N A )

9300
153¢c0

$R300 T 77T

21600 _
24300
30000

i
U, |
1

1
9
9
9 P
6
2
1
7

124
_ 200
110
71

2

3

. ® TIME »

PRI S ey P 4 T U L A dE TR LT S T R R R e e R AR P NN PR - s BB R e et Pt - B ES e el et TP R R e PP g - _Ee

20

RELTA

e .. CLBCK w128

L]




MRS TR e T

L K TR T o

Ouiput ior commands 57 throuzh £9 not shown,

62-D

N

CCo00090
CCedo091

. S"ER PA w NLNK Prd
T WARNING #

SESARATYAN EF F OIFFUSION TNTO ACTIVE 2R GUARD BAND AREAS
L LINEZLENE .

CCODUOQE__W_ . "f'._?-_.---'--.-'-.-- _

. 2SADITION B
s e

o onARNING

: CHNDITION B
2T * NULL MASY «
. - pA - P . —

I IRR TR S RS S !




e

———

e

T 1 1 5100 5100 6500 6500
U 7 7500 3000 BS0D #4500
7 7 200 5160 1800 6500
& R 10300 3000 11300 — 4500
10 10 8800 3000 10000 4400
e W41 2100, 5100 3300 - 6500
12 12 3600 5100 #800 6500
—__» DIRECTORY. #____ . _ e e . .
FIlLES
UNIY SET REEBEDS Yaval, _ NAME TYPE
5 32 6 934 MTSE 1
T MASKS
_NaMg DIRECTQRY FILe__ADDicSS__ RECORDS  IDEMY # 1_,105»41' ¥ 2
M 2 3300 1 9 161
PA 12' 3 &0Q8 1 12 i2
C 13 [ 9300 1 9 i21
N 15 6 15300 b 9 200
T 16 7 183009 1 16 110
P 17 B 21600 2 12 71
W 18 S 24300 1 11 2
» TIME » CLOCK 163
_ e DELTA = 2.
.----..-......"....-.‘..--.-..-.-.--..-.’----...-....-.-.-.-'..--- -UO..,.'.-_--.-...i"’t'.-"-----'-..‘..-..-...-..---.-.--..“N .
@ Output for commands 93 through 94 not shown,
w
TTTTBPER PG s NINT PRPA ' £C000095 Ceecrancactesusnanou- 95
.1.P6
3 3 100 1200 13100 1400
3 & 13175 1200 13250 1300
3 _ S 13125 _ 1300 13350 1400
T 3 ) 100 1400 13450 1500
3 7 100 1500 13550 1600
3 [} 100 1600 13100 1R00
3 ] 13150 1600 13650 ___ 1700
- h '3 i0 . 132590 1700 13750 1800
3 11 100 1800 700 3300
3 12 Q00 1R800 1500 2200
3 13 3900 1 ROO 4500 2200
. 3 14 86500 1800 7100 3300
e - =3 .15 13350 1800 13850 1900,

P




S — 3 16 13450 1900 13950 _ . 2000 . . ._____ . ___
k T 3 1 13559 2000 14059 2100
— et e e e 3 . $8 _ 13850 _ _ 2100 ____ 14159 __ 2200 oo
- 3 19 13750 2200 14250 2300
. 3 20 13850 2309 14359 2400
3 z1 13950 2400 14450 2500
e e e — S c RS -7 S -~ 14050 2500 ___ 14550 2600 __ .
I 3 23 141580 -l 14650 2790
e e 3 e R 14290 2700 .. .__ 14750 ____ zE0Q _ .
) A 3 25 14350 2890 14350 2900
3 26 903 2900 1592, 3300
3 27 33090 2900 4500 3300
K e e . - 3 . 2B . __ 14450 _ __ 2900 .. 34550 3000 . e
T 3 3z 14550 3020 15050 3100 .
. o . S .3 s 33014650 | 3100 L. 15150 . ___ . 3200
3 3% 14750 3200 15250 3300
3 25 1019 3300 7100 3300
3 36 14830 3300 15350 3400
e e ——3 37 145850 3400 . 15450 _ __ . aso0
T 3 38 15059 3500 15550 2600
. 2. 39 15150 3600, 15650 ______ 3700.
o 3 40 16250 3700 15759 3800
2 41 15350 3499 15850 3500
3 42 15450 3305 15959 40C0
. 3. 43 15550 __ 4000 ___ 16052 400 ____
e I 3 by 15650 4100 16059 42900
R . — e e . e o3 %5 15650 4200 _____ 16050 e . 300
T 3 46 15550 4300 16150 4400
3 47 15450 45400 16153 4500
3 &8 15350 4500 16059 4600
e 3 49 18850 4620 . 15365 4700 __
[ 3 30 15150 4700 . 18871 4800
_ e o S UB1 L 1SCS0 4800 _____ 15777 4900
o T - 3 g2 14550 4900 15583 5000
3 53 14859 5000 15589 5100
3 58 14750 5100 15495 5209
] e e e e — 3. B9 14650 _____ s2030 15401 . 8300 . . ___
oo T 2 Pg
3 60 14550 5300 15308 5400
e e ——_ 3 _ .61 14450 5400 1%21% 5500
T - 3 £2 14350 5500 15121 5400
o o e ————e . 3 63 .- 7700 .. 5600 _____ 15027 __.. 5700 .__
Tt ’ 3 64 7700 5700 14934 5800
2 &5 7700 5800 14847 5500
3 86 7700 5300 14747 6000
e e 3 67 77C0__ 6000 34700 6200 o
mromTmm T T - ' 3 &8 9100 . 6200 . 9700 6600
. A - .. &9 11700 5200 12300 7700
T LT 3 70 5100 7300 5700 7700
3 71 7000 7700 12300 8300

A —— o e 7

e DIRECTBRY <




2y m e e e b 1 =

 UNIT SET RECORDS TBTAL NAME TYPE S L
g 34 12 853 PA 1

MASKS .

NAME _DIRECTBRY FILE ADDRFSS RECORDS IDENT # 3 IDENT # 2

) i 7330 I 9 i61 :
.. PA iz s Y os2 e —

A . < 5apld . 1 S 121

P& N . ___ipgob & 3 71 . .

N 16 . 15350 9 200

T 16

P :

W

i

L L
]

1
18300 N 16 iio
17 2150V 2 i2 71
718”.’ 1

. 25300 B B S - U P

‘ e e e e _ CLOCK = 166
T ' ' DELTA ® 2

EL L Ll L A bt L L L Y L D e L Ll L el B L L LYY Y ---.-.u------.1.-.-.t---.-'-.-Ou-------'.----..I—-c-.q-..----..'.-...

T e S mr e mm e e ———

_® TIME W

[
i 1
i

L)

€D

Output for commards 96 through 98 not shown,

'

- | e ... SEPARATION OF N DIFFUSION INTS_ACTIVE_SR_GUARD_BAND_AREAS _ ___ CCOO009S -
CConpo99 Crratuannesnatesmpuen® 99

. 10 . ._.. 2300 ___.___ 2200 3300 2900
10 $100 2200 6100 2600
10 5100 2600 6109 2900
10° 800 2200 1800 2500
e, A0 3500 2200 ____ 4800 . . 8900 . . . ________
11 8800 6600 10000 §500
11 8800 6500 10009 . 7300 _
11 10300 " 6600 11200 6900
11 10300 £900 11200 7300 . o
11 7500 6600 . BS500 6900 ' 5
. 11 7500 5500 _ 8500 ..7300 __ |

— e e e ————

e L e = A e —

et ot Bt ket e’ A e ke w1 ke apa e

WO D00 00 L) W W L) ke 4 pa

4 » ;

——— P ] —— R— — .~ e b b -t ¢ B— .- . e er o+ emee e L. B




R e g g | S e AR TR R e A e e e

. S e
— —_——— T — TN, m——
i -:1\r_ & L

% DIRECTERY e : : : e e e -
FILES :
L UNIT  SET RECSRIS . TOTAL MAME  TYPE

5 36 67777 10927 PG T T e -

~

MASKS .
NAME _OIRECTIRY FILF ADDRL¥' RECSRDS IDENT # 1 _IDENT # 2
NA T 10 H B 1 9 11
.9 161 _ . :
12 12

5

3

s

1 e e sk o i

o 4

TPATTT 127 7 6300

13 g3cu 124

11 2 3300

) 1y 12500 74
B L — - R
16 18300 16 110

A7 214600
18 24300

1

3 1

4 1

- 3 Z

15 6 13309 1
r i

3 2

9 1

! 3
T o=z HN
e

A2 71 N
11 2 '

i
|
i
[
A
|
I

T TIFE S , CLBCK & 172
: SO e e . DELTA = %

..!.---.....uuo.i.-g--.-.-.n...-..-Q-i---.I-.--.---oo-..-..-ﬁn..-o--.--.-q--.--6-n-u-.-.--..--.-.q.--.é---..-—d.--n-ow.n..---
. B . .

Output for commands 99 through 10l not shown.

TTePERT NG 8 NINTTRGNAT T : ' tCoopioe " Cerrrenmmcnceiincanes | 192

e 166 7200 .2200 | 12100 ... 2600
1c8 7600 2600 8200 2500

eim e 169 11700 2600 12100 . _ 2900
170 7600 - 2900 8200 3300
171 11700 —4- e 1) 12100 .3300
i72 11700 3300 12100 . 4300
373 L 100 4300 _ 6300 . . 4400

TR PR




ey 174 11700 4300 _ 12100 ____ 4%00 . o
ToTomTE ot T ’ 7 175 100 4500 &3900 4700 X
o 7 176 _ . 7600 4439 8200  __ 4890 i
7 177 11700 4400 12100 4800 !
7 178 100 4700 500 4800 :
7 ~179 Clol) %700 1500 T 4300 : |
7 180 6500 4700 . 6900 4800 .
d 7 181 100 4800 500 5100
: ~ L7 ls2 _ 900 4800 1500 _ 5100
2 T T ? 133 6500 4800 12100 5100
1 7 184 100 5100 _ 500 5200 !
7 185 6500 5100 12100 5200
: . L 7. 186 100 5200 500 ___ . 6500 _
T T T T T e e 7 187 6500 5200 6900 €500
e e Y .. 188 100 £500 500 _ 6600
g T 7 129 900 6500 15090 6600
1 7 190 £500 6500 65.0 : 6600
7 191 100 6600 500 6500 !
) e R S, 1. I .900 L6600 __ 1500 ____ __es0O __ i
| TTITTT T e e 7 193 6500 4600 . 6500 6500
s N _ . o 197 100 6900 6500 L7300 —
T T DIRECTERY - )
FILES
UN1TY T BET  HECBRDS TOTAL NAME TYPE
B, ... B __ 38 16 13124 NA i - . —_
‘ ? MASKS ) _ L _ . o e
TTWT 7 NaME DIRECTORY T FILE ~ADDRESS RECORDS TIDENT # 1 IDENT # 2
- %A 10 1 300 1 g 11 '
(o] 11 2 el T g 168
Pa 12 3 niQ0 1 42 12 __ . .
- €T a3 T Ty 9300 1 9 121 ' ' ~
PG. A5 12600 2 3 ... L : o o
LTI L T T gy T £5300 1 9 200
T 16 7 18300 1 16 110
P 17 B 21600 F 12 71
W . 18 9 24300 1 1 ‘ 2 e R e e
NG-- 19 10 2ro00 T T T 7 197
e TIME » i o CLBCK ™ i%4 :
: DELTA » 1 _
-..-.‘-.."._...‘......---,-..--.-.---..-t.-.--c’i--..--.oocng-.F-.qp...-...-..-.u-..a-...'..-o-‘.—p---'-----..i-.---..,.-......-Itq-.-oh
. '. 1
: r




“%%mﬁ%”“

QOutput for commands 53 through 149 not shown, Yy
}
: cCoo01sd
P TRANSISTIR IDENTIFICATION / CHECKING cCooo1st
T Y cCoonise
S - - S e e L I e CECOOOQI53 S
LOCATION 3F PRSSPECTIVE P CHANNKELS, ARSITRARILY ASSUMING CConolss
o ‘ ) L e THAT ANY CHANNEL UP T8 1 MIL LBNG WITH AT LEAST 0el MIL . . _._. ECo0olss e
METAL AND THIN B8XIDE WILL PERFORM SBMEWHAT LIKE A TRANSISTBR CCo0015%
SPEC  MAXWw1d00,R150s812s 1sR220.5834 1 CLOON1EZ T T 157
QPE.R PF’C L TI'JIX PA DIFF CConopiss Comelaastereosas gered 158
% NULL Mas< » R L L
PPC
# WARNING ¥
canolrleny 8
¥ WARNING &
_CgNDITIEN 8 ) o - e e e
: 9]
e 1 PPC
U" - - -
N 1 1 8500 3000 8800 4400
L I 2 _..__.....2 10000 3000, 1C300 4400 _
3 3 1800 5100 2100 6500
e e - A 3300 _____ B1DO__ 3600 ... 6500 .._ . . __ ____
8 5 4800 5100 5100 6500
. . D[?'CT“RY . .
_— FILES
- T OUNIT SEYT  RECBRDS  TE8TAL KAME TYPE . s . e e i, e
’ 5 58 *1 1366 SURE b
T agxs . — , :
NAME OIR;CT“RY Filig - ADORySS RECBNOS IDEANT # 1 IDENT # »
NA 10 1 30U 1 9 1
™ 1t 72 . w\®3¢0 L . 9 . 1} UL e
Ty T T3 63CY 1 12 12 »
13 L 300 w_‘hi_ RS- SN 1-5 T e I —
14 5 1240 [~ 3 71
15 5 12a00 1 93 200
10 7 18300 i 16 11p
L7 8 _..21ec0_ @ t2 74 )
18 9 24300 1 11 2
e _ .19 _ip_ . 27300 o T 187 ortin = oo o — U P
‘ PPC 23 14 39000 1 5 5 o ‘ _
+ TIME » CLOTK » 21%
e _ DELTA .» e




N

-------‘.-------.n-'.----.-‘?-ﬂ-------'ﬂ‘-'--..--“‘.‘é-.----.--..-----—------ﬁ-‘--..-‘--'----.-..----'-’.--..--.--‘.--‘.-‘--

IFNU -FPCJQ? CC000159 PO T L PN TR P T L e ) 159
SPEC MINAXIQO CCOQ_016° PL L LT TR TP T ey ) 150
EPER“PC*TiNTR PPCJT CtQDQI.61 CountopnneoaversEguren 16:
‘s DIRECTERY + e T o e
T FILES
UNTT SET RECBNDSA_IﬁTAL NAME IIP& o
T 5 46 &1 1366 SURET i
MASKS
NAME DIRECTORY FILg ADDRESS RTCEKDS IDENT # 1 IDENT.# 2. e
NA 12 1 agl -’ 9 : 1%
M 1 A 3300 _‘1_,””_"“_“,, 9 161 . L o
-7 S 12 3 H300 1 12 2
c 13 b 300 1 9 121
PG 14 5 17600 c 3 71
N 1 6 1830 % . 9 . 200 - e e e e e e .- e e e -
A S 7 1R300 1 16 110
A P 17 R 21800 2 12 L . o o e
ST W T8 9 24300 i 11 2
NG 12 1o 27300 1 7 197
PPC .23 Th 33500 i 5 g5
PC . 24 - 42000 1 5 14 . N e

uT . [

CLBCK = 246

DelLTA = 2

-n--noo----------—---o-‘-u-------.-‘o----..--u---'----qo----.-n------.----t--------d.-----.----t--------.-—‘...-..Q.--.-..---

USPEC MIMAWiOD 0 T
__BRER  PC » INTR PC:” ——

T GIRECTHRY e
- FILES

T tCoodisd

cCoopisl

e R T L T P Y- T
_163

‘-----‘-----.-.---.-.

T URITT SEYT RECORDS TOTAL _
(1366 SUNE_ 1

5 46 4l

MASKS

NAME DIRECTBRY T FILF

NAPE T TYPE

ADDRESS TRELERDE

IDENT # 1

IOENT # 2

. NA 10 300 11
A it 3300 161
_PaA 12 . 6300 12

13

T 9300

123

.
AL Qursd O U & L) POes

A of
PG o W 7_““_12603- - 2
N T 45 18702 200

T 16 15 440 16 110

-] 17 T 21600 12 73

W 24300 11 2

14

“273p0

39300

—4e"

T 45000

i
Lad ol = F KV Tl 5 RS T

—— e 4t himme e semm mpgs t . w Mt v me s ere + S — ———

CLOCK « 218
_..DELTA_» 2




LI AL LA L LN Lol b ALl Ll T P LT A A Rl bl S L LT u----n_n---.---‘-_-----n--‘----‘----b----.-‘_ug.-.-.----..----..---.-----Q.--i-..

wT FPER GPC l LINK PPCJPC . NBNE'*REA : . CCOQQ154 T <....;‘;..“.“..t..;...- 16.. e '“_"--_.—_'
¥ RARNING N - . .

C“NJITIBNI B
# WARMING #

| e e e
] e NULL MASK O U . R

il cPC

f . b L DR ——
g B I T o TR T - T “-8500‘“““ —._3053 ._—8800 T 5400 o

10000 _ 3000 10309; %400
- 210 6500
—...3300 _ 100 ___ . 3600 6500
4800 5100 5400 - 6500

e : . R drows imeia de wae o meeme-a s rr— = M e

L DIQ"CTBRY .
FILES. _ _
UNTT seT r__RECSRDS._ IOTAL. NAME. TYPE_
8. " Loy -_1356 sUE 5
it WV poe e e e e e e
O ___Namg axa;creav _FIlLg  ADJRESS REC&RDS IDENT # 1 _IDENT # 2
NA 10 1 L) ; ‘11
. ' 11 B 3309 181
Pa o 12 3 430V 12
c . SA3 e 93T 122 - — .
5 14 5 tPand 71 Tt
7
8

U1 )N e
N & W g0
[y
o
[w ]

o
14
-

o
(=]

n
-

(=}

o

g
= 3

1
1
v
1

' (¥
D WD 0D D

=,

N 18 _ 15300 200
T 16 13500 116
W 18 o 24360
R 1 S U SO & {1
oee 21 12 33500

PC .- 23" ta s 39309
L . a3 16 45300

|
I

o lis pa
A LB ]

2
197

B S P e e = - -

: . . - - B S

H
e e L LA el T o

i
|
|
Rl
UE N
i
]
[}

e TME e . 3 _ cLocK = 220
’ o e . . : ’ : T, . DELTA = 2 e e e

.Q-»u-a-..-.-qd.—----...-..----q-‘-'-.---.--I.---.no--..n--..-.b.-O.--------.---.---n-.---.-—.-----0---..---..-‘-.--.....-.—.

AR [y b DR A AP A A o S
°
o
[

_gpTe nxathgss 1 S £C000165 Caumcoeresovensanmene 146
BFEA5PC e LINK B5C T TINE : CC000166 Crevemesemseesseasear 166
4 RARNING . : . : . y

‘eandrTIEN B T ' ” T e = -
® WANNING ¥ : -

!
t
i
|
1
|
i
1
I

é
\

- C“NJITI“N a - T T B - T T . —“',. T
& NGl MASK @
TTRe




e e - e e e i OPC

1 1 8500 3000 .. BROO. 4400

2 2 10000 3000 10300 : 4500
. e et 3B 1800 .. 5100 ___ 2100 . &sp00 -

T T T T 4 & 3300 5100 3600 6500
o o T -] _4BOQ0 __  si100 5100 6500 e

T 7w DIRECTBRY » - v : .

‘ FILEs : : v
' UM T T BEY TRECHARDS T FHYAL T WNATE T TYPE
P - 46 4l 1366 SURE L . . e

HMASKS —— - —_— e e e 1 e e,

TTTTTTTT NAME DIRECTBRY FILE ADDRESS RECGRDS T IDENT k¥ 1 IDENT # 2
C N 10 300
M _ {1 3300
: PA - 12 o . . 6300
T e TTTITi3 T T 93gv
PG 14 _._i2600
s N .15 . 153p0L
‘B T © 15 183QV
B —
W

161
i2

|
|

_ 7
200 ) ' R _
ilp . ‘ i

s
W W N ADWD

17 21600

18 24300

NG "T1s 1 27300

: PPC 23 14 39300
T SrE 24 15 42000
: FCc 25 16 47300

LB Do UL EF W MO

[l L R N L § TN ) R e T
=3
o

_ e TmME e ' — cLeCK = 220
) - ' . BELTA » — ©

0 ALTSION A0 dHd

. -1
:
B
2
B
B
R
-
g_z.
5

L
.

1 ! » a

Ty _ ' T : -

ie N : : B . En P




i e

i Output for command 167 through 195 not shown. &M
— . e e e e e e e . e .. et e e . CCo0o19s 3 -
T LECATIBN 8F P SBURCES AND DRAINS tCoonl97
. SPMEC Rip2, 5133 b C_;_OOOJ. 28 (-0.'.--._-’?:‘..‘--1_-.' 195
SEERT PSY & SAwE PA CCoL0158 CoretusrrneantorSgun et 199
- e e e e e . . 1 PSD
1 i 5100 5100 6100 6500
2 7 7500 anoo B500 4400
o R - 3 A BOO . 5100 igOO _ . 6500 e
T 4 B 10300 3000 11300 #400
m__’€3__ . e 5 L _.__10 8800 3000 10000 _ . 4400 — —_
w 6 11 2100 5100 3309 6500
] i .7 12 3600 100 4800 6590
T &TUIRELTORY S ' '
FILES _ et . e e
: TUNIT  SET  RECBRIS  1BTAL T JME TTTYPE -
—— 5 48 10 1338 a®C 1 R
MASKS - ‘
N AME azREC‘rB'aY"'Fz 'F_Aoa“'”“nrs’s"‘ﬂ"‘t‘“?% Iosm # 3 IDLNT #12
- NA 1 A 9 1
. ™ 11 - B ‘a‘;LU _1'——'" - 9 163 e T T T T T S I ST T e e e sk n s e e i e
PA 12 '3 6300 1 12 2 s =
R t3 4 93¢y { 9 121 . T
P53 1% 5 17600 e 3 .7
5 13 A 15500 1 9 200,
T 16 7 1R300V 1 15 110 . }
p 17 [ 21600 2 12 71
w 18 9 B30V i 11 2 R _ _ e e e
N3 19 10 2732) 1 7 197
P50 25 11 3040 i 7 ip
geg 24 15 42350 1 5 5
e TIME @ S CLBCK s~ 229 .

DELTA »

.--.-----.--w-.-q*---.-....-o------.--o--o..-----...-ﬁ---.t.----.--.----.--*---.-h.ﬂ.--.--.----.-ﬁcﬂb--'.ow-.-o.ooﬂ-ﬂ'CU-.-.ﬂ

1

e ———— —

___8PER_PSD s :,1 M:__'?so; gPe

LINESLINE

..CCouoozo0. |

. <..::-ﬁ.-'_-._=",_-_..'.'...-..... i

200

e s s+

—r e £ 4 ——————




TR

10y,
e _"(f.‘.*, 1’-,&%
% WARNING #_ . - -
CONDITION 8
# OWARNING W
CONDITISN 8
« NULL MaSK e
- P8D
1 PSD
[ 2 7500 3000 " 8500 4400
e 5 ..B8OD 3000 10000 ___._ . 4400 . ——
' 2 4 10300 3000 11300 #4600
- ® oo 5. ... B8OD 3000 10000 . 4400
3 3 800 5300 1800 6500
3 & 2100 5100 3300 6500
M 6 2100 5100 - 3300 6509
e e n e e _& 7 3600 5100_ 5300_ 6500
i 5 1 5100 5100 6100 6500
e e - - 5 7__ 3600 5100, _ 4800 &500
» OIRECTBRY » ‘ K _
. FILES..
UNIT  SET RECBROS TBTAL NAME TYPE
U 5 _ 8 10 __138e gPL__ 1
N | MASKS ¢
! NAME . D!RECTG?Y TFILE ADDRESS™ RECBRDS IDENT # 1 IDENT K32
B NA 10 1 300 1 9 11
W R 2 3300 i} ) 164
e PA 2 3 6300 1 I 1 - S -
BRI - 13 4 5300 i 9 121
e PO 4B 5 1Pe0O0 2 3_. .7
N 15 & 15300 1 9 200
T 16 7 18300 1 16 110
P 17 8 21600 ] 12 71
T 18 9 24300 1 11__. .2 e e
i NG 19 10 27300 H "7 197
e s PSD O RY M2 33000 1 S 7 -
opc 24 15 42300 1 5 s
M TIﬂE . , cLetk = 231
— — e DELTA ® B - —

---c.o--mn-..--.--o.-.-.o---u.-nv--.‘o-- ey --.q---O---...--u----.---....-.---.-.--.-.-.-..-.-.--..--..--u---.-..-..-....,.-.'-

3PER  PSD ; INTR_PSDJPA __CC000201 govasensvevsnsenamnes 201
L :_________..______ o e At - —— - | A ‘ - z"Pso
1 7 7500 3000~ .+ B500. " aag0
3 10 8300 3000 10009 £400-
2 8 10300 3000 11300 4800
. C B0 8800 3000

... 10000

4400




. . . TR ... 800 ___ 5100 1800 . __ BBDD —
T T e e e 3 11 2100~ 5100 3309 8500
. e 4 12l 5i0d 3300 6500
- 4 12 3600 5100 4200 T 8500
5 1 5100 5100 6100 6500
- e 5 iz 3600 5100 %400 6500
% DIRECTERY ¢ L oL : e : R et e e e
T FILES '
L? ol UNIT SET RECSRDS  TOTAL NAME TYPE . 0 e - e
- 5 48 i 138 znC :
il |
: HASKE _ _ ) ' _ -
oo ... NAME. DIRECTBRY FILF ADDRESY RECOKDS IDENT # 1 1IDENT # 2 e
HTTT T NA 19 t gl 1 3 21
” S § .7 3329 L 2 151 SO
g" LTI RA T T T g2 3 6339 ! 12 12 '
{. c_. 13 k 930C 1 g 121
G T N 12640 Z i 74
N 189 8 s34 % . R00 ... .. R : e e L
Ty BN 77 1azQu 1 .16 110 - _
LA A7 8 . E1edV 2 12 S B N o o
TR T 48T 9 2300 1 11 2
NG - 19 18 27309 1 7 197 -
N Psl T ) 3T 3550V 1 5 2™
. sec 2w 15 42393 3 3 .5 : : e -
e - e e T . &2 . - AR R S —— — mrrw a4 e b P
BTz e . e e CLOCK & 23y . ..
R - = : " 3 DELTA"=""" "0 _
di’----éq-.y---.'.I_--w-a-f---_O-wo--_-..»-'l--..-.!-.-un.--.‘-..-—ai-nl-----ﬁ--_'-----.--:--.-.-_-._‘.--q-.'.-..o---po-q-.¢--.t.-.p._-_-¢b.-.-

Output for commands 202 through 218 not shown,

!

- ‘ e T ccoooay

LSCATION 9F P CHANNEL GATE METAL —— ' CCovo22n -

~ ] K _ ’ . © CConnz2l i LT T TR o ey aay
: e .. .LCongza2 Sottinonmesnmarannses 222

T SPEC T RIS6. 8154 1.
BPER PGM » SAME M

——— - T




Y 57 -
e e s R 1L PaM e
1 122 7265 £17 7348 700
2 123 2500 700 7600 1100 i
3 124 7164 700 7434 HO0
4 125 7066 800 7523 891
.5 - .l2e . .._.7021. . 891 7870 ... 800 . ‘
6 127 7072 900 7621 1000 ;
A 128 7166 __ 1C00 7715 1100
8 129 2500 1100 2300 2R00 i
e, et e 2 130 5500 .. 1100 . 5900 6400 . -
10 131 7260 1100 78C2 1700
e 11 . 132 7354 —.. 1200 ____ 7903 e 1300 s
t2 133 7448 1300 7997 1420
13 134 7542 1400 8091 1500
1% 135 7636 $1500 81835 1600
Ly %2 7730 _ 1800 8279 . __.. 1700 .
16 143 7824 1700 8373 1300
—_ 7 14 7918 1RDO ____ B&&7 1900 . -
18 145 8012 1909 8560 2009
12 las B105 2000 8654 2100
20 147 8199 2100 R747 2200
SR -3 S £ Y. S 8292 2700 LRBR®Y _ esoO0
22 149 £386 2300 8934 2490
. 23 . 180 8400 | 2300 __ . 8902 _ __ 7900 _ _ . oo
Bé 152 %79 2400 9028 2500
25 154 a53) 2520 9079 2559
26 155 8576 2509 9035 2600
e 7 . 186 B66S . 2600 8933 . 200 ool
28 157 3752 2700 8835 2783
—_— 29 136 __.._9300__ . _. 1500 __.__10400 | _ 7500 o
30 137 1000 1600 1400 3500
31 140 4000 1600 4409 3500
32 159 9200 £000 9600 7900
o 33 138 1700 1600 2200 ____ 7600
T 34 139 3200 1600 3702 7600
et v e < em v s oo 35 151 4700 1620 5208 7600
3% 151 7700 2400 8100 - 5000
3y 158 1000 4500, 3400 7100
33 153 10700 2400 11100 8400
_ e R . e e 32 | 1y ___ 7500 8400 _____ 12800 BBCO .o
S T oo 40 180 7700 6700 8100 7500
[.._.» DIRECT8RY & SR — e .
== FILES . :
5 UNIT  scY  ReECORDS  TBTAL  «AME TYPE
= 5 50 15 1416 PsY 1
r
e MASKS
. NAME DIRECYBRY_ FILr _ADDReSS RECBRDS IDENT # 1 _ IDENT # 2 _ .
T na 10 -~ 300 H 9 i1 !
H  § 7. 3300 1 9 161
PA 12 3 © &30V i ig 12
C a3 L. e300 1 8 B - SR




bt il R L R R A A et EE L L L LR Rl LR L R L

LA L P L PP P P Y

LA DL 2 L e L g TuosgeaberegeltgTaerese*eoasPesew

PO 14 EY {racl 2 3 71
N 13 & 1asgy 1 2 200
- T 16 7 1h3p0 : . 16 110 [ e .
ST T e T a7 ] T 21600 2 12 71
W 18 9 2u3on i 11 2
NG TT18 T T e T Te#r a0 1 7 197
PSD 23 11 3eaov ____”1 — . 5 12 R .
T UpgM T T 21 12 33500 1 40 161
oo BeC_ e 3B 4P300 0t 5 5 o e et e . - -
¢ TIME « CLOCK 3 241
DELTA = 1

BpER PGH E ] LIN': PG%IGFC LI-’\E‘AREA Ccoooaaa forodossvassSosagntg® 233
_ # AARNING @ :
: CANDITIYN &
¥ OWARNING g i L e o . e o
T oeenaitien. 8 T T -
# KuLl MaSK L e o B . . .
PGM T
CoTT e 1 PGM
T T e - i 1 B 7265 617 7348 760
i 2 2500 700 7609 1100
H 3 7168 700 7434 800
_ 1 & 7066 800 7523 By
1 5 7021 791 7579 900
— L 3 6 _.qeve . 900 __ _ 7e21 1000 o
1 7 7166 1000 7715 1100
i & 2500 __ 1120 29092 2400
1 9 E500 1100 5909 6400
S 1+ 7260 1100 . 7809 1200
1 11 7354 1202 7503 1300
. 1 12 7448 1300 7997 _ 1400
b 13 7542 1400 BoS1 - 1509
H 14 7636 1500 E185 1630
1 15 7730 1600 8279 1709
— 1 i6 7824 1700 8373 1800 L
) - T e 17 7918 1890 By67 1590
_ 1 18 __.Bote 1900 - B563 2009
1 ig 81C5 2000 8654 2100
b 20 8199 2103 B747 2200
1 21 82492 2200 BB41 2300
X T | 22 8386 2300 __ B934 2600 e
T 1 23 8400 2300 8300 7900
DU S -2 U - ¥4 2 2400 9028 2520
1 25 8530 2500 8979 2509
¢ 26 B575 2509 2035 2600
1 27 8666 2600 5933 2700
b

.28 _

87

.. 8700_




Pt SRR i Tt T L T

[
Vi
e m

im ARy -~
B i
2 29 9500 150U ___ . 10400 7900 . . e
3 33 1700 1600 27200 7600 ;
e e ‘ 4 34 3290 1600 3700 7600
5 3% 4709 1600 5200 7600
— = DIRECYORY s
FiLES
UNIT SET RECBRRS TATAL MNAME  TYPE
5 50 15 1416 PsU 1
MASKS
NAME__DIRECTORY FILE AODRESY _RECBRDS IDENT #_ 1 _ IDENT ¥ 2
N4 10 1 apu 1 9 11
M 1y e 3300 N - B 161 . e e e e B e,
PaA 12 3 £300 1 12 12
—— e C 33 w8300 1. SN O £-3 S — ———
PG 1% 5 17600 2 3 71
N 15 3 15300 1 ) 2on
T 16 7 18300 1 16 110
—— P 17 _ . B_ 21600 2 12 71 o e—
" 18 9 24300 1 11 2
e NG _ 1% to_ 27300 1 N A §- ¥ S _ e —_—
PsD 20 11 35300 b s 12
PGM 22 13 3napu 1 5 35
6PC 24 15 42300 1 5 5
"r\ . TIME < CLBCK = 243
S —_ DELTA = B .
.p ---t.ﬂq.-.----.--.--.---.--- --.--....--'--‘---'---'-.----‘--C----.---..--h------.-.-.'-----..‘.---.--.-.--.-------.-.-....-..
NS

cCopoRay _

224

Cronreyessnatenngssnn

1 PGM
1 1 7255 817 7348 700
1 1 2500 700 7600 1100 __

1 1 7168 760 7534 800

P 1. 1 7066 . BDO 7523 891

o 1 1 7021 891 7570° 2900

ey 3 1 7072 900 7600 1000

o= H 1 7072 800 . 762} 1000
el e e e 1 N SU & ¥ -1 1000 ____ 7609 100

[ 1 1 7166 1000 7715 1100
£ e .1 - 1 2500 - 1100 2900 ___ 2800 ..____

e prs 1 1 5500 1100 5909 6400

1 1 7260 1100 7809 . 1200

1 1 7354 1200 7903 1300

B e 1 _ b 744Br__ 1300 7997 ___ . 1400 _

- 1 1 7542 1400 8091 1500

N -1 — o763 1500 . ___ Bi85 ___ 100

T 1 1 7730 1600 " 8279 1700

3 3 7824 1700 8373 1800,

1 1 7518 1800 B467 1900

_— e e e e o1 . 1 8012___ __ 3900_ ___ 8560 _ 2000

I
. L



f.&;».i\‘
i 1 R105% 2000 RE54 2100
1 1 B1YY 2100 8747 2200
e i 1 1 8292 2200 ____ RBW} 2300 e
1 b A386 2300 8934 2400
1. 1 £400 2300 B900 2400
1 1 R400 2100 2900 2900
R ) 1 8479 2400 _ _ 890D 2500 _
1 1 8479 2400 9028 2500
e U O . B539 . 2500_ .B300 ___ 2509
1 1 8530 2500 9079 2509
1 1 8576 2503 8300 2600
1 1 B576 2509 9935 2600
_ _ 1 1 LT 2600 ____ BS0D 2700
1 1 8664 2600 8933 2700
o i ) 1 1 8752 2700 8835 @783
2 2 9500 1500 10400 7900
3 4 1700 1600 2200 7600
' 5 3200 1600 3700 7600
_ e 5 . & 4700 1600 5200 7600
ST W DIRECTERY e '
F1lLES . e U ] - e e e e
T UNIT SBET  RECBRIS  T15TalL  NAMETTYPE
5 50 1% 1416 PSD i
MASKS L N . e e e e
T 7 7 NAME TDIRECTERY TFILF TADDRESS TREC3IRDET IDENT ¥ 3 TIDENT ¥ 2
WA 10 1 500 1 9 11 e R
M 1 ? 3307 1 9 161 .
PA 12 3 6300 1 12 12
(ol 13 D) "53¢0 I g 121
FG 14 5 1PacU 2 3 4 S _ L o
TTTTTTT O oy T T g T T T T 15300 b 9 2co ’ 0
T 16 7 _1w3cU 1 16 110 . . e i,
CTTTTT TR T 7 T RTTT T a0 2 12 71
" 18 El 24360 1 11 2
NG 1§ 40 27307 1 7 157 ‘
PsD 20 1 3p3cV 1 ——. 5 12 e e — e — L -
pGM 21 127 7 33cp@ TR o5 6 T o T T ‘
L cPC B% 15 e300 1 5 . ___5 N o R
« TIME » CLECK &  Pu%
: CELTA = i
--""*""'??:::::::f:fif:frt?:'::f':?:T::f::::::::rrfrfﬁf'-tf:::::::::2::::::::::::::r::::r':ﬁzztzr-f:r:ﬁﬁr'-'f"rz?9-9233z_
r 5




Cutput for commands 225 through 253 not shown ;
|
— e } et m ceoooasy .
T T 7 N TRANSTSTGR IDENTIFICATIEN / CHECKING CLoo0255
..-----bﬂ---.-‘---.----..--‘---2-.--.'— Cc900255
' cCoonas?
TFNL  NA2 104 e cCoo0258 ..o €PSeCocravcusanngwres 258 .
—- -t ' oo LACATIEN BF PRBSPECIVE N CHANNELS, ARBITRARILY ASSUMING CCp00259
. ——_THAT ANY CHANNEL UP TB 1 MIL LBNG WITH AT LEAST O MIL___ __  CCoQD2sD = . -
e T T T UmETAL AND THIN BXIDE WILL PERFBRM SBMEWHAT LIKE A TRANSISTER €C000261
SPeEC FAxH'looDJRI‘}Q'SiE# 1:R2&0:Sd"# 1 Cccﬂoaﬁa Covadpswewssatonugsug® asa
8PER™ F P\C 3 TNIX NA DIFF . Ccoﬁoasa Corrsusrersnareswgnes® 253
& NULL HASK » o _ e et e oo e e e m e e e et e e e
PNC
# WARNING # :
ConDiTIen 8
¥ WARNING @

__CONOITIBN B e e - - e
e - ce e 1 PNC _
' 1 i 1800 2200 2100 2900 L
g ~ e 2 ... 3300 _r__ 2200 __.___ 380D 2600
' e 3 3 4800 2200 5108 2600 ;
¥ B —_ & % .. 3300 ___ 2600 _____ 36CL____ 2900
ST T T T g5 5 4800 2600 * 5100 2900

L) ] 8500 6600 8800 6900
7 7 10000 65600 10300 6500
8 . B BSQ0_ . 6900 3800 . 730




< e P8

— — P o - W rmaperlid L i lmadted - - . A
- y - v — et v — " ——— e 3 = —— - — v - — - — - - - e — - §
—— e S — - e e J — e e a - -
SR 9 - 10000 _ . 8900 10300 _ . . 7300 _ . el
« DIRECTARY »
... .. FrlLes ] _ e e i, o e e e e
UNIT SET RICERSS 73TAL  ~NaAME TYPE
5 54 10 1524 PGME !
HASKS . e e s ~ e e
TUUUTTT T ONAME DISECTIRY FILF ADDOR=SS  RECIRDS TIDENT 3 1 IDENT 8 2
R NA i 1 4 o oEoo_ 1 9 S .
oM 11 2 - go 1 9 161
PA 12 3 1304 1 12 iz
o 13 3 5300 1 ] igt
e P3 1~ 5 _1PACY .2 3 _...Nn o R e R
N 15 6 15720 1 9 200
T 16 7 13300 T £ 1i0 e e N ) e
N P 17 A 21620 g 12 71
'n" B 1_‘5 S E:_ECJ 1 11 2
N3 135 in =73C0C b 7 197
FED 22 i1 30350 _At,_.l_ _ 5 ... ae _ . R . .
ST paM BT - E T 1 5 6
ol s 2w 18 42500 1 3 5 I e
- paC T Ty T T T T 4000 1 g TTTTTTTTT T g T - :
. TiwE w - cLocK = 265

e

__DELTA = 2

] -;---.--.----.-‘.--..-_-_;‘....-.;A.,-;,;.-...‘_;,-,:--..-'.-.._---..--.--.—:;-..;;;-::—.;:;-;-.‘-.;-...;;—.-;;-.------‘.---.-.---..-.;;-.----.-.--...;;;-- -t
TEANL PNCe97 C_Cpgoaé_k Cosmtasctaunatanssseg® 26 &
CAZr T MINACLS] cCopnass st onNE TR AT eV e " 245
22ER ANC w INTR BNCT L e _ CCopo2sé Cecorsovvnvnenvenwrnn 286 0

© o DIRECTHRY e
FILES

meem—mee——e= WIY SZT RECHRDS T TaTAL ThAME TTYRR T T - T T T
5 54 10 1524 PGME 1
»ASKS e B e

=T WANE DIRECTIRY TFILr TADDRISS TRECEBRDS JDENT # 'y T IDENT ¥ 2
NA 10 1 s8¢0 1 9 11 o .
R ¥ 1y T T2 T ogzsd T LT 3 162 -
PA 12 3 4300 i 12 12
¢ i3 « 3300 T g 124
PG 14 5 1Pe00 2 3 N - e
Y 15 T e 153C3 1 | 200
T H 7 13300 1 16 __ . 1le e i
R R T T TT21ad0 2 12 7%
W 18 g 243560 1 il 2
(el 19 i 27300 p! 7 197
PSD 23 11 30309 i S 12 -
T PG 21 e 33300 1 g 6
gPe 24 15 472300 i S .5 ___ . .
TRaL 77T T2 17 %2309 i ] g - ) o
Ne 27 18 51000 i g 16
s TIME » _ et RLBCK e 286 .

T = e

=gy gy ome,

T T —



.F_

Wt‘iﬁ"“*“"” oA AL T “ L AT I R LU

R T e T L e e e R
AR AT L A e S

T Lt S R S

gy, _ Ry -~

e e e - e e e e - e —DELTA » 1 . . ...

LTI R Y] .--.------.----—.-- -—-.nn-'.-—-----.--.-. --C--------u--.--.-c----.----u---.--..-----.-I------.'-..-------.-..-.-.--.

SPEC  MINAS1OD CCunozs? et e e e L T 267

% DIRECTORY »

APER NC = INTR NC.M CCooo2ses (ewesransePeeatonsgenel 258

F!LES

5 -1y 10 1524 PGME 1

MASKS

NAME _DIRECTOBRY_ FILE _ADDRESS RECBRDS IDENT # {_ IDENT # 2 .
NA 10 1 300 1 g 11
M Y2 =300 i - D ¥ -1
PA 12 3 6300 b 12 iz
[ 13 4 9300 1 g 124
B3 14 3 17600 2 3 71
——— N 15 & 185300 1 g 200
T 16 7 1R300 1 16 1i0
. e P V7 B____ 21800 2 12 71
W 18 9 24300 1 11 2
NS 19 10 27390 1 7 197 -
PsD 20 11 3p3090 1 5 iz
. RGM 2l 12 33300 1 _ 5 &
- a NC 23 14 39gr¢ g 9 &
%L @PC 24 .15 4pdn) 1 5 5 _ i .
- éé pue 2é . 48300 1 g g

e e . e DELTA R4

» TIME cLACK = 270

L .-..--.-..-...0--&.---.--‘---..'-.-.'--------‘--------ﬂ.--.-.-.---...--.-..-...-t-..-...----'--'-.-.--...-.-.-.-..u'-..-.

3PER QNC s LINK PNCANC NSNE2AREA ceonness Kroarsoravanrsusboguees DG
o wARNING #
CONDITION 8

¥ WARNING # T ThETTTTTE
CaNdITION 8 . .
» NULL MASK .

one .

_ I 1 ONC__ . _
4800 2200 2100 2900 i

-

THNIOTIO
{[giNqoYdas

i

T AT
&

v

0

3300 2200 36090 2600
. 3300 __ 2600 .3800 . 2900

4800 2200 5100 2600

| S T— . 5. B _4BOD______2600_____ 5100 2900 . _ .

_&BOOD __ . 2600 _ _ 8100 .. 2900 _

3300 2200 3500 2600
3300 2500 3600 2900

48Q0 2800 5100 2600

1

i

| !

F

[

1

I

4

t

t

'

1

|

!

1

§
D UHE £ W W o
T oUW

sh

KRR ) R AR R




R i

660D

6900

. 6600 _

69500
6600

10300 _

.. 8800 _ __
8309

10300
BBOO

oo~~~
i
D NGO D Do T

6302

6600

_.10300

8300

CENDITION B

15600 4500 10300 7300
RECERDS  13T7aL N/ ™E  TYPE
TTI0 1326 =/7E t

CTERY FILF ADIRESS RECERDS  IDENT # 1 TOENT # 2

P ’ 1‘ o gy T i T g 11 T T T T e e T

P 2 5304 1 9 141

1e 3 6503 1 I 12

13 E GE0v 1 4 124

v T T g TT T oapeny T T2 T - B 71 B T T e

15 [ 12300 R | j:2els: e . _

$6 7Ty T gasceTTT Ly T T 4 1107 - T o -

L7 5 F16C0 2 12 71

ie G RaZld 3 11 =4

i3 10 273C% S R CAST _— S S

B U Tt T aaer T T 5 t2 T T T

21 N - 3304 A 5 . 6 . e e e

23 i~ 900 4 3 6

29 15 L2300 1 5 5

25 15 ELefete) I E] E]

g6 W17, 4320 1 3 R . o X

i e—n — cLeck = 272 o
DELTA = 2
-.-4-..0---—-----w-----.'-.-------.'0-------.-ﬁ--'H---—&-.-ﬁ-—..--—--I---0.------.--.-.-qﬂ--------Q-.-O-.-.---ﬁﬂ----...-.---.
guEs Rid1a+812 C?C T T - - CCOQCE?B“ --------- <;;.-;u;.-;-.-q-.-o-- 270 e —
Arch _::\C e LINg aNC LIng Ccoooa?i L L L Ry e ey 271
T e pARNING M T T T - T -

® nARNING @
CENDITIEN 8

e AULL Mgk

RS




e e e e e o U,
3 e — — el . [ _ 8 e § . 4BOD 2200 5100 .eee0
8 3 4800 2600 5100 2900
3 e . ... B 5, 4800 2200 5100 . 2600
3 8 5 48090 2600 5100 2900
: 9 b 8500, 6600 8800 6900
ﬁ;; 9 & 8500 6900 BEBOD 7300
- . e e e e e 9 o 8 ____.8500__.__ 6600___ 8ROD 6900 . . __ . .
9 B 8500 . 6900 8300 7300
— e . — -0 .. 7 ... __ 10000 6600 10300 . 46900
io 7 10009 6900 10300 7300
. 10 9 10009 £600 19030Q 6900
10 9 10000 £900 10300 7300
o= DIRECTBRY ¢ . e e S — .
FILES
L el UNTT  SET RECBRDS  TBTAL _ NAME  TYPE .
. 5 5% 10 1524 PGME 1
MASKS
e NaRg “DJRECTSRX__EILE__éDDRESSh_EEEBRDS IOENT # 1 IDENT # 2
NA 12 1 30 1 9 i1
2_ .. 3300 1 9 164
3 6300 1 12 iz .
4 930U i 9 121
5 12400 - 3 71
- DN L2t 1 g 200 _
? reiaco 1 16 110 ;
. A _ _E1609 g 12 71 —_—
g 25300V 1 11 2 ‘
10 _27300 1 7 197 :
11 30300 i 5 12 g
12 33300 1 - R - !
14 35600 a 9 6 i
15, 42300 i 5. g _ i
17 48300 H 9 9 F
is 54000 1 10 9
CLOCK » __ 273 . _ . o
DELTA
-----"...-,.-,-_:::_....-:::-_..‘_-.‘...:..'.----.’--..-..--------.-.-'.------.'----.-?-----.---.-.-.-'::----'--.-..:--.‘.._.-A----.__.L-,!,.::__-.
i
. Cutput for commands 272 through 300 not shown.
. CCo00301
e LBCATIBN 8F N SBURCES AND DRAINS e CCo00322
i L]




e R e o e T T rapt I e A R R e N S Y )
T T T e 0 g IO By s R oy S, i e R RRGEE o '

e . U .0 WS- R
£C000303 .. <eeecssmeseecrwwrgswsse 303

CCOCOSDJ‘ D R L T 1Y TY R Ty e 30(',

- 1_NSD

I

. ) 1 . 1o 2loo  e200 3300 2300
2 10 5100 2200 6100 2600
o 3 10 . B100 2600 ___ 6100 2900
4 10 800D 2200 1800 2900
- - 10 3600 2200 4569 2500
6 11 880D 65600 10000 6900

7 i1 B80D 500 ____10c09 . 7300 o
2 11 10300 6600 $1200 6900

) S 11 10300 .. 6300 112300 7300 _
i2 i 7500 6600 3500 . 6900
N . . i1 11 7500 6500 B50D 7309

* DIRECZYSRY o
_ Frigs _ ) e —————
UNIT  BET  REIBRIIS  7TBTAL  “AME  TYPE
o 5 53 13 1594 NCE 1 i _ e _

CTERY FI{F  ADDRFSS TRECERIY T0ZNT W 1T TOENT ¥ 2
P 1 3c0 1 o 3 11 e .
il ? 330€C 1 g 161 -
12 3 £5070 i 12 12 o _ B e
13 4 s34 b1 9 121
B 5 12400 2 3 71 -
1z S 15224 1 ‘9 200
is 7 18320 L 1 - lio
17 a 21524 2 e 71 o T
18 9 4320 S = 2 _
15 10 27300 1 To7 197 - -
& PSD 29 11 3n350 H ] 12
: PaM 21 12 33300 3 5 &
t NG3D 22 13 36000 R S & . 11 e
& oPC 2+ 15 47300 1 5 5 -
S GNE 23 15 54300 o ?-______“___1?___m___.n_9_m____n _ L )

-

e 3 TI0E e e e e CLaCK s 285
DELTA & 1

- --o.----d..-o..-----pdﬂ.---------t't----..'-0.-------.-.-.------..-------"- —---.-Q-.'---...---.—'---0.-..'.----.0--.-.-----..'.

T BPER NSD w» LINK NSDJGNC LINE#LINE CCOB0305 T gesascessecwsnssamven 355
¥ wARNING 4
T CONDITIEN T
¥ nARGING ¥ e ) e _ .
. COADITISN. 8
— Bkl MASK w - e - . - — ——

NS2




e N i I -
e e e —— .. 3 NSD
_ - .. -] 1 ..2100 . . 2200 33C0 2900
6 4 -Tols] 2200 1800 2900
y 4 3 2100 2200 330Q 2900
7 5 3600 2200 #800 2900
e+ e e - et 1 e e e - e o 8 | —— B 5100, 2200 6100 2600
8 3 5100 2600 6100 2900
e o e+ e em e U - I e B .. 3600 2200 %800 2900
‘ 9 6 8800 6600 10009 6900
5. 9 - 8800 6990 1.0000Q 7300
i 9 10 7500 6600 B500O 6300
st on e - 9 11 . 7500 ..._._. 69300 8500 .. 7300 ——
10 6 8800 6600 10000 £300
e - R — io - ... _..8BO0 ._____&900 10000 7300
10 8 10300 6600 11200 6900
5 io 9 10300 £900 11200 2300
« DIRECTBRY o n
Moo . FILES . e
i UNIT "SET RECORDS TBTAL NAME ~TYPE
E.___“Hmm_~» 5., 58 13 189%¢ NCR O 4 e
MASKS e —
NAME D!RECTBRY FILF ADDRES® RECBRDS [DENT # § IDENT ¥ 2 .
g e NA 10t 300 3 9 e A1
‘ m 11 2 3300 1 9 161
s O __Pa 12 3 6300 _ 1 12 12 .
n c 13 5 9300 1 9 121
T~ PG 14 5 17600 2 3 72
0 N 15 [ 157¢0 1 9 200
Ho Y _ . 1s 7 1R300 1 16 oito
_ P 17 3 21600 2 12 74
. W 183 2300 S | S S ]
NG 19 1o 27300 1 7 197
PSD o) 1y 30303 1 g i2
PGM 21 12 33300 1 S 6
e NSD 23 . 1% 39p00 1 10 o — o
GCPC 24 15 42300 1 5 5
. asc 28 19 . 54300 1 10 _ . %____ .
#« TIME » cLocK » 56
' - ' ' DELTA =
..-----..---.-‘..0--.-‘.-'--.---......'-.-.-‘..‘.-0--8...-.'-.'--...:-:---.-.-..‘--.--.U-O..-..-.-..-O---....-.-.---....-....-
;i“ "BPER NSD s INTR NSDJ#NA CCODQBO& <0---O--.—.--...-U-.. 306
rat e e - . ‘ ' e e e C e een S — - S s ... 1.NSD__
| U - U - 1 2108 ___  _ 2200 3300 2900
& 3 800 2200 1800 2900
‘ _ K i 2100 2200, 3300 2900
P ‘ 7 3 3600 2200 %800 2900
i . 8 1 ..5100 _ 2200 __6100______ 2600




. I A U I 2 T
8 1 5100 _ _ 2600 6100 2500
8 3 3600 2200 4809 2500
e 9 _ 3 _ _ BBOO ____ 6&DD 100600 6500
" T - 9 3 8E00 6900 10009 7300
£ . 9. 9 75090 6600 8502 6900
= 9 9 7520 6900 8500 7300
b 10 3 ____ 3800 . 6600 10000 _6%900
! 10 3 8800 6900 10000 7300
e 0 8 . 1lo300 __ 6600 __ 11200, 5900
' 10 8 10300 6300 11200 7300
s CIRECTIRY » — .
£ FIr.is
UNIT  SET RZCBRDS  T2TAL  AAS TYPE _ e e
T 5 58 13 135+ ACE 1
- MASKS
NAMZ DIRECTIRY Flup ADDRSSS  RECENDS IDENT & 4 IDENT # 2
NA H 1 3cC 1 S 11
M 1: 2 3320 L 3 . 161
TTTTTTTT pagy 12 7 3 6300 177 Y- 12
’ ol 13 &4 939U 1 g i2a —
T T pg BT 5 1gecd T2 T T Og o 73
3 N 13 é 15360 1 s 200
3 T 1t ? 1R3QU bl 15 ilo
= 17 K 21600 e 12 71 —_— o _—
T W 18 ] 24320 i 11 2
N3 1e o] 273¢c0 R R 4 137 e
PED 20, 31 30300 1 5 i2 .
PG™ 21 1? 333C0 1 5 6
NSD 22 13 36509 ! 10 9
gac - 15 42300 r 3 5 o _ . . N
eat =8 19 54324 i 192 S _
» TIYE » CLaCK = 2R7
DELTA = 1

hadeadedadl bl Sl b b A A R Rl Db A TR R PR Py

.-dﬁ--..-.--i-...c-.-.--.-.-.O-wot.-t’.w-..-h.-..--‘-----'O-.b‘ﬁobd.--‘-.------.-'ﬁ--ﬁﬁ..




L
T
: 2Ty % :}g ﬂ
Output for commands 307 through 323 not shown,
0
wn |
e
- - e e e .. €C000328
AR ' LBCATION 8F N CHANNEL GATE METAL CCoo0325-
SPEC RlﬂQCSIEQ 1 ._CCQ°Q326 forataperesrsSusugayge ™ 3a§
- BPERNGM w SAME M : cCono3a? Cevecceerucusnenarmes 327
. e L i_NGHM —
1 122 7265 637 7348 7900 ! .
e 123 £500 700 7600 $100 -
: — et e, B - 124 7168 _r 700 7434 800_ :
LT T y 125 7066 800 7523 B9t
- - e st + A e s S iee _ . 1021 . 89y . 7570 ... %00 i
- ia? 7072 900 + 7621 1000 :
7 128 7166 4000 7715 1100 2
8 iz29 2500 1100 - 2900 2800 H
- e 9 130 $500 1300 5900 6400 -




e R B

— e e e e Y o - . ™
10 131 7260 1100 7809 _ 1200 _ .
11 13z 7354 1200 7993 1300
L 12 133 Th48 1300 7997 . 1400
13 134 7542 1400 8091 1500
14 135 7636 1500 8185 1600
i5 142 7730 1600 8279 1700
16 143 .. 7824 g0 8373 1800
17 1oy 7918 1300 8467 1900
L } e L i8 145 ) 8012 _ 1900 . B560 __ 2000
19 146 8108 2000 B654 2100
a0 147 8199 2100 B747 2200
21 148 8292 2200 884§ 2300
e 22 143 8386 2200 8934 ___ 2400
23 159 8400 2300 8500 7500
- e e g 1%2  _ _ B479 2400 9028 2500
25 154 8530 2500 9079 2509
24 155 8576 2509 903% 2500
¥ 156 8666 2600 8933 2700
TTT e ——e—ems Ll 88 187 ___ 8752 ____ 2700 - B33 2783
T - o 29 136 9504 1500 10400 7900
e e J3 . tsy 1000 1400 1409 3500
o o 31 140 4000 1600 4400 3520
32 159 9200 6000 9600__ 7500
33° 138 17007 . 1600 2200 7600
e B . 3% 139 3200 1600 3700 _ 7600
) ' 35 144 4700 1600 5200 7600
. e _ 38 151 7700 2400 8109 5000
37 158 1000 4590 1400 7100
= _ 38 153 10700 2400 11100 8400
39 161 7500 8400 12800 83900
- o _ R - . 160 7790 6700 8100 _7500 o
"s DIRELTERY @
... FILES SO e _
T " UNIT  SET RECSRDS  TOTAL NAME  TYPE
5 60 20 1634 NSV 1
MASKS e .
NAME DRIRECTORY FILF ADDRESS RECSRIS IDENT # 1 IDENT ¥ 2
NA - 10 1 309 - 11 -
o M 11 2 3309 1 9 161
PaA 12 3. 6300 i 12 12
o R 4 5350 i 9 121
PG 14 5 17400 2 3 71 . . e e
15 [ 1h3p0U 1 9 200
16 4 18399 Yoo 1e 119 i — . e
17 A 21600 2 12 71 .
18 g 24300 1 11 2
19 10 27300 1 7 197
: 20 14 3p3c0 1 5 12 e
T P3M 21 12 33390 ] 5 6
NSD - 22 13 343090 ) . 10 9 -
TTUNGM ' 23 14 39000 1 40 161
CrRL. 24 15 42309 1 5 3 §
{ 10 9

T eNE 28 19 54300




ce—-. CLBCK = 298

CELTA » i

L L L ET ‘---.p----C--------.-t---..-.-----t'.ﬂ---.'-lt-".u-----.'-UC-.---q-q.-.--.--—ﬁ._-.._'Q._Y_-‘Q_-A?_::_.'Pt:._--t_:-..:_-_-_.-.‘Et_._...-.-‘..

R s S e T R A e VAR Bl 0 LB BB e

BPER NGM = LINK NGMJsONE ~ LINEJLINE cCooo328 Covsmayevensonvayemasr 328
. ¥ WARNING ¢ S
cantiiTian &
__ .4 »ARNING ¥ ¢ e e - - S
CeNOITIEN 8
— _NULL _MASK &
NGM
- TorTTmTem e o 1 NGM
6 33 1708 1600 2200 7600
. . T -7 3200 1600 3700 7600_
T T 8 as 4700 1600 5200 7600
. i e e 9t 7265 617 7348 700
T T 9 2 2500 700 7600 1100
5 3 7168 700 7434 800
g " 7066 200 7523 B91
. . o .9 =B _. 7021 _. 891 75790 .90
T T T 5 & 7072 200 7621 1000
0 .- 7 7166 _1000____ ?N5 1100
-3 9 8 2500 1100 2900 2800
5 5 ) 5500 1100 5300 6400
o 3 10 7260 1100 7803 1200
e _ — 9 11 735 _ 1200 __ . 7903 _____ 1300
9 12 7548 1300 7997 1400
e _ i - 9 13 . 7542 1400 8091 __. _ 1500
9 14 7636 1540 8135 1630
9 15 7735 1600 8279 1700
9 1& 7824 1700 B373 1800
_ e 9. 17 ... 7918 1800 _____ B467 ____ 1300
] 18 8012 1900 BS6) 2000
e — I 19 8105 2000 _ B&S4 2100,
9 20 R19% 2100 8747 2200
9 21 Bz92 2200 BA41 2300
] 22 8386 2300 8934 2400
e - B - B400 __ 2300 8302 7900
T T - 9 24 3479 2400 5028 2300
- 25 . 8531 -..2800 ____ 9079 _______ 2509
Tttt omom 9 26 85756 2505 9035 2600
9 27 8664 2600 8933 2700
9 28 8752 2700 88335 2783
) _lo 29 _.9900 1520 10400 7900
“w DIRECTBRY »
FILES : . e .
T UNIT SET RECSRDS  YBTAL NAME  TYPE
5 50 =] 163% __NSU 3
MASKS . e e ——— e
i Pttt £ L SR e 005 U9 TS AR DL A R aria £ 8 2R 3 a3 bt e i e b & T‘..q S VS U U D




—_— —_— — _— R — — —_— }.__-
™y e = ™y — - - —_ £y
.. NAME DIREZCTBRY FILF ADDREZSY RICANIS IDEAT & 1 IDERT # 2 o
NA 10 1 320 i 9 i1
R 11 7 3300 1 9 161 e e
PA 12 3 6300 1 12 12
c 13 i 5300 1 9 121
PG 14 g 12550 2 3 71
N N & & 15300 1 3 200 e
T 16 7 1R300 1 16 110
P i 17 8 21600 g 12 71 o B
W 18 9 24320 1 11 2
N3 19 10 2730 1 7 1¢
T Fed 22 11 cl 8 1 5 12
o FIM 21 12 333750 ~ 5 6 e S
NED 22 13 383200 1 10 g
_eRCc 24 15 42300 1 5 5 e R ——
- NGM 23 16 #5007 1 10 35
AL 23 19 54300 1 10 9
L& TIME @ e - . ce . .. CLECK =« 300 ——
DELTA & 2

..--..-...--..-...--..-....--n--.--'-----pﬂﬂon--O--.tn-------u.-----...----—-o-—---‘n.---q----.--u.---oicc----o...----.-..--.

T o rrr—

BPER NGH s JNTR NGMIM CConD329 , D = . *E
f? e e e — - 1 NgM
un
- 6 5 1700 1600 2200 _7600
g 7 5 3200 1600 3702 7600
i e 8 6 4700 4800 5200 7600 _
- - - ) T g t 7265 617 7348 700
— L e e 8 . __ 1 _ 85%00 _ 700 7600 - 1100 _
———— e 5 i 7168 720 7434 830
9 1 70686 820 7523 RSt
g 1 7021 891 7570 800
oo 9 i 7072 S.. 820 . 7609 _  tooo e e
5 1 7072 950 7621 1000
o - 8 1 . 7i66 4000 7600 1100
Tttt 5 1 7166 1020 7715 1102
g 1 2500 1120 2200 2r2D -
" g 1 550D 1100 5909 8400
i i 9 oy 7860 . 1100 7809 te0O
T 9 1 7354 1200 7503 1300
o N —— g 1 7448 .. 1330 7937 1400
T 5 1 7542 1450 8091 1520
g 1 7635 1520 Bi85 1600
9 H 7733 1630 B279 1720
i 9 1 7824 1700 ___ 8373 _ _ 1890
T g H 7918 1890 8467 1900
o 5 1 8012 . ASCO0 8560 2000
e e 9 1 8105 2000 B45k 2100
9 H 8199 2100 8747 2200
— 9 1 82392 2200 FB4Y 2300
e g 1 B384 2300 B34 2400

e L W F

L L e € TR adie i

R Rt D

el o S € e 58 kT Al £ it T4

RGBT s} A R B T PN S0t o en DR e




T e

/= 2
. —_ .9 1 __. B4%0D 2300 . 28500 2400
9 1 8400 2308 8900 7300
"9 i 8473 | _ 2400 8900 _ 2500 . ————
9 1 8479 2400 2028 2500
e - 1 8530 2500 8500 250%
9 1 8530 2500 9079 2559
S 1 . .8576 _ . _ 2509. ______B%00 2600
- g 1 8576 2509 9035 2600
—— 9. I 8656 2600 8900 2700
9 1 BE6S 2600 8933 2700
ol - 9 1 3752 2700 8835 2783
10 2 9500 1500 10400 7900
.= DIRECTARY » e — .- .
FILES
UNIT SET RECIRDS T18TAL NAME  TYPE e
5 &0 20 1634 NSO H
MASKS
NAME DIRECTBRY FILE ADDRESS RECHRDS IDENT # { IDENT # 2 e e .
NA 10 1 300 b 3 11
L D § 1 2 3309 ——— = 161 e
PA 12 3 £300 i 12 12
o 13 4 . 9300 i 9 121
PG 14 .5 17600 2 3 71
15 6 15300 1 ... 200 e
ié 7 18369 1 16 110
17 8 21600 _2__ 12 _ .. 71 ——
18 g. 24300 1 11 2
19 10 27300 b _.7 197
20 11 30300 1 8 IV-T
. 21 12 33300 1 - 4 . }
22 13 363C0 1 10 9
23 14 39000 1 _.. 10 6 e I e e e
24 15 #2360 1 5 -
28 19 54300 1 10 9
. e e e . - cLecK » 301 . _ —r—
DELYA » 3

Output for commands 330 through 403 not shown,

R . _ERRUR:

"

CENTACT BPENING w pel MIL

MINIMUM SEPARATIEN OF STEPPED SPENING_AND ANY

CCO0DADA
CCooo*D3

_BPER EXC w EXPN € 100,100 e e e R CCOD0406 . Ceemsavveressorancen 406
. - - — == - - 1 EXC
i 3 131 300 1600 1500 3500 "
_ ) - 112 3900 __ _ 1600 4500 3500

L M s 9 1 9 e a1 2 e e e L

N S W A B e 1 ek S




G

R 3 AR TR, T AT ST

e _ 1 113 2400 2400 3000 . 2900
1 114 5400 2400 6000 2900
o . 7 115 7600 _ 2400 8200 5000
B 1156 10600 3100 112090 4300
7 117 900 4500 1500 7100
1 118 5400 E2C0 6000 6400
o ) 3 119 9100 _ 6000 9700 7900
9 iz0 7600 A700 8200 7200
_____ L _ L 8 121 10600 6700 {11200 7200
‘ » DIRECTARY =
FILES e
UNIT  SET RECSRDS TBTAL AME  TYPE
e 5 &8 33 1968 ANSD 1 e .
MASKS ] . L
T 7 NAME DIRECTIRY FILE ADDRESS RECBRDS IDENT # 1 IDENT # 2
NA 19 1 309 1 g 11
m 11 2 3309 1 9 161
_ Pa 12 . PR Rels. Y e 12
““““““ o 13 & 23cd 1 9 121
P3 14 5 1RACY e 3 N e
TN i3 A 15300 1 9 - 209
T 16 7 14300 1 16 110
L 17 B 2160V ] 12 71 } _ N
W 18 9 24300 O & S ? e . )
“"E;"" NG 13 10 270 1 7 197
_ P8O 29 11 3= 3,0 O - S -
T ahel 21 12 33400 1 5 6
2, NSD 22 13 36300 1 10 g
NG 23 T4 39300 1 10 6
o-To R 15 42350 i B 5 o L
TTTTTTTTTORNSD 25 16 45300 b 7 127 -
PASD 5 17 4a500 2 3 A L .
T T TEXC 27 18 51000 1 9 121
oNC 28 19 54300 1 19 9
! o TIME o . . B ... CLeCk = 368 .

DELTA = 0

T I IR RIS E L LT AL A Y LY P L L L LE B L LR T Y L FY Y P pupue

ceoapttesscsasntsSapgsreeielortonsanr s otownliaveleonn enetoenratonwtane

SPEC  PRNY

] CCoOn0%07 Cererteservatwtonsnanes 487
___BRER  LTSE » NINT 2X(o7 ) . CCOO0408 _  <=revmsescwcccmmaeene 458 000
B Tt Ty ereg T T T
ToTToTmrm e 1 11% 5400 2800 6000 2900
& DIRECTERY o . _
- FILES
UNIT SET RECGRIS T8TAL NAME TYPE e e
R - &8 33 1968 NNSD 1
MASKS T
__NAMZ  DIRECTBRY FILF ACDRESS RECERDS IDENT # § IDENT # 2 B :

e ey e




\ s N B )
10 1 300 1 9 11 e e e
11 2 3300 i 9 161
12 3 6300 1 . ¥ 12 —
13 & 9300 1 9 121
14 =3 12600 2 3 71
15 [3 15300 1 9 200
16 7 1R300 1 16 110 e e,
17 8 214600 2 12 71
18 9 24300 i 1 . 2 R
15 10 271308 1 7 197
29 11 3cre0 i 5 A2
- PGM 21 12 33300V i 3 &
. _ . NsD 22 13 36300 I SR | . B )
L NSM 23 14 3930V 1 10 &
§ e L BPC . _ 2% i% 42300 Y .. 85 . 5 . e R
k- NNSD 25 16 45300 1 7 157
3 PASD 26 17 48600 2 3 71
- EXC 27 18 51300 i 9 izg
2 e aNe 28 19 54300 R TR 1 N - B _
< ) B {1 23 20 57000 S 1 114
- T e TIME & T T e T CLBCK = 3¢9
N DELTIA = 3
ekt bl el e D D e e e et L R T L L o e i ) starteytsfosnsaFfrasvany
‘ 0
N Output for commands 409 through 474 not shown,
e x h . ol . o CCo00475
- CALCULATE JUNCTISN CAPACITANCES ASSUMING KA = _0+070 PF/S0e CCO00475
eI e - MIL AND KP = 0200 PF/MIL IN UNITS aF (00! PF~ CCoDO&77
PARE EsExPa-UoESEu-EUO . —— . ccoao#’a L4 L L L T T F 0 T5Y TSNy ey ) ]*7!
s AREA AND PERIMETER # ~ (10#1, TO#2,AREA; EXPENENT s PERTMETERs E RPONENT)
. 1 PARE
3 3 27509504 =5 53600163 -
. m e 3 % 2449958 = =7 15000056 -7
3 5 45499248 -7 21000064 .7
. e —3_ . 6__ 13R29564 _ =5 54600169 )
3 7 183969664 «5 855000176 -5
3 8§ 27509504 =5 53400160 wh
- . 3 9 B3998624 »7 32000112 -7
e . -, - ... ..1Q __8359862% _ 7 32000112 w7
— — =




e P . - - - e dm o mEmot e e b a3 e P o e —— = - - = E
-, . e n, —__ e e ___f.'f"::ﬁ e
3 L 3 11 78398872 Vo6 92000336 . =7 4
g 3 12 24459568 =6 48000169 -7 ;
- . 3 13 24499568 _  ~6_ 4B00016D 7 ,
3 1% 78398672 =6 92000336 =7
3 .. 15 __ BR99B&E4 7 32009112 -7
3 i6  §399%62% «7 32000112 ?
3 17 83998624 7 _ 32000112 _ .7
3 18 23998624 =7 32000112 .7
e 3 19 83898624 . e7__ 32000112 -7
3 20 B399R624 «7 32000112 -7
3 21 B3998824 =7___32000112 L
3 22 83998624 «7  320001t2 "7
e e 3 ... B3 B3998624 ___ 7 __ 32000112 _ Y
3 24 33998624 =7 32000112 -7
_ e .. 3 .— 25  B39%362% _____ ___=7__ 3P000112 -7
3 26 24429568 =6  4BOND1GD . -7
3 27 .. 24699568 vb___ 43000160 7
3 28  £3993624 «7 32000112 «?
B _ e T 29 11549795 . *% _ 10400033 b
10 30 135648759 =5 11200036 B
b e _ e — _ 8 _ . = 11549795 _ =5 __ 1D400033 _ -6 _, ]
i 3 32 B393R&24 «7 32000112 -7 ‘
g 3 33 __ 83998624 =7__ 32000112 -7
; 3 34 53938624 «7 T 372000112 7
o o e 3 .. 35 347B9360 ____ «% 31290095 -t L
o 3 36 B3S9R62H =7 32000112 -7
Ve ) L B 3 ... .37 B399B624 =7 _ 32000112 _ -7
o 3 38 B3IT9REH «7 32000112 -7
o 3 39 __ 83998624 =7 32000112 Y
T 3 40  B399462%4 =7 32030112 -7
e , o o o 3 ) 41 B39398e24 =7 ___ 32000112 .7 _
3 42 B393862% =7  320p0ti2 -7
e 3 A L - 43 53998684 _ =7 32000112 . «7
c! 44  £9993848 =7 280000356 -7
3 43 __ B9998B4S «7 __ 28000098 =7
3 46 97998400 =7 35092128 -7
e I 3 47 11241811 w6 _ 4DIR04BB __ &7 __
3 48 11325810 *6  HD360144 «7
o e B 49 11409808  _  e&_  &0600144 -7
3 50 11493807 =&  #OB4O144 -7
__.3_ JB1___11577806 =6 41080144 -7
3 52 11661804 =6 41320144 .7
- . e . e - ——— .51 PARE g
3 53 _ 11745803 =6 B1S60144
7 54 11543795 - eB 12400033
, : . 1 . 55 13649759 _ «5 _ 11200035
T o 12 56 13645759 *5 11200036
R . ) U 1 .. 87 11549735  _  «5 10400033
3 58 118295801 *6  418H0D144
3 59___ 11913800 b 42040144
3 &0 12011799 w6 42320144
3

61 12095797 | eb___ 42560144




e ___éﬂﬁ e —
o 3 62 1219379 .._ =& APB4O14Y -7
3 63 10397615 «5 30503096 b
o 3 3 64 10267418 _ _ «5 30136080 b
3 &5  1¢*35821 =5 29760080 -6
. .3 &6__ 10005622 «5 293880890 b
3 67 14509737 =5 29600089 =
. 3 68 24499568 . =6 48000160 7
3 69 78393872 =6 52000336 »7
U 70, 24499568 =6 48000160 =7
3 71 26453504 5 24400064 b
s DIRECTERY » B
FILES
L . .UNIT SET REC8BRDS T8TAL NAME TYPE ) i o
5 T4 & 2006 TO9XE
—— & __ 1 71 71 PARE o L
MASKS —— .
NAME DIRECTERY FILE  ADDReSS “RECBROS IDENT # 1 1DENT # 2
NA 10 1 300 . R
: ™ 11 2 3300 1 9 161
S PaA 12 o3 6300 1 2 12
d 13 b 3300 1 g i24
. PG 14 5 17500 2 3 71
N 15 3 15300 i g 200 M
T 16 ? 3 1 16 110
P T a7 8 T 218u) 7 g T T e 71
0 W 18 9 2u09 N £ 1 _ g .
& NG 19 10 27 a0V 1 7 197
) PSD 20 11 3n3p0 i 5 12
PG 21 12 33300 1 5 &
NSD 2e 13 363p0 1 1o 9 —
T ONGM T 23 14 Jo3p¥ i 10 &
... GPT 24 15 42300 S 5 5 - -
T EXP 25 16 45600 2 12 71
EXN 26 17 4RC00 1 9 200
ane 28 19 54300 I 10 g
, MTHK 30 21 60000 L 9 161 ~ _
T MTHN 31 22 63000 2 9 16 -
¢ TIME » CLBCK & 422 |
DELYA = -3

.--—.'...n...---nncunn---uo--'--.--'-..--.‘.--.--'-..-..-.u----.---o--onnsﬂ--.-Q-.-....-......u--p--u--u.-........-...,,---.”




e B R R s AT i T

£9-D

Qutput for comm

ands 479 through 483 not shown.,

- —— -~ e

AREA_ B1PTHK, =50000 - CCO00484 ™ B e
% AREA » LIDNL s IDN22AREAIEXPINENT)
1 1 12000043 Y )
3 1 24000080 -7 )
e e B a3 .1 24000080 7 D
. 3 1 54500224 w8 0
e e 3 1 10980036 .7 )
3 1 10980036 7 0
3 1 16000054 -7 o)
3 i 16000054 -7 o
e o - | 1 54300224 g o]
‘ 3 1 54900224 -8 D
o ——— . B i 10980036 __ .7 b
3 1 32600043 .? 0
3 1___ 15000054 -7 n
3 1 54900224 «8 0
3 1 54500224 8 0

g

s Ly

i
1
t
1
1
]




z [ - — —— . .. . e e —_ ER— o —
i T U S -

3 1 10980036 =7 0 0
3 1 4p000160 8 o} o}
. L 3 o4 24000080 7 0 0.
3 1 54900224 -8 o} o}
3 154900224 8 0 [0}
3 1 106980036 -7 0 [0}
3 1 10980036 . Y i 0 0.
3 1 54300224 -8 ] o}
. _ R 3 i 56000192 -7 L 0
3 i 20000084 -7 D 0
3 1. 20000064 -7 o) o}
3 1 20000064 -7 ] 0
e el ... .8 1 15000056 . ____ =7 0 N + B
3 1 50000208 8 0 0
o 3 1 42000160  ___ =B 0. o]
3 1 20000064 .7 0 o]
3 1___. 20000054 »7 ) o)
3 2 50000208 -3 ] o}
e .3 . 2 15000056 _ w7 +] 0. -
3 2 30000112 -7 0 0 ’
- — — e e a3 .. 2 20000064 -7 o] _ 0 —
3 2 20300064 -7 0 0
3 2. 20000064 -7 o) 0
3 2 15070056 . -7 ] 0
. o _ — . 3 . __ 2 _ 80000208 -8 0. 0
3 4 45000160 .7 0 0
3 o 3 — B 45000160 __ .7 0. 0.
3 6 45000160 -7 ] 0
a 8___ 16090054 7 ) o)
3 B 15000054 7 o 0
B e 3 —. B 1g00005% ___ w7 0 o .
3 8 16000054 7 o] 0
- __ 8 24000080 __ =7 o) _ 0. __
3 8 56000132 7 4] o
8 8 . 12000043 i o o)
51 AREA
- - 8 12000043 -7 ) 0
® DIRECTERY »
FILES
- UNIT _SEY RECIRDS 7YB8TAL NAME _TYPE e e
5 T4 6 2006 TSXE 1
——— & 2 53 124 AREA o o o
MASKS .. . e e . .
NAME DIRECTBRY FILF ADDRESS ™ RECSHOS "IDENT # 1 IDENT # 2 -
NA 10 1 309 - I 1 — . ‘
TTTTTH ) 11 ? 3300 i 9 161
Pa 12 L3 6300 i 12 . A
3 € 13 “ 9390 1 9 121 ;
2 PG 1% 5 17400 2 3 71
£ N 15 & 15300 i 9 200
T 16 7 _18300 1. 16 110 e —




2. N — B - ~,
. _ P 17 ] £1620 2 12 71 . -
T W 18 9 24300 1 i1 2
NG 19 13 27300 1 7 197 i _
PsD b i1 3p3g00 1 5 i2
PaM 21 12 I3300 | 3 6
Ngd 22 1 36379 i 10 9
NGM 23 14 3/7ra i 10 & e
oRC 24 15 200 1 5 5
ExP is 16 45650 2 R V- 71 e
ExN EF 17 48000 1 9 200
i PYnK 27 13 518C0 2 8 8
; NG 25 19 54300 i 10 9
MTHK 32 21 60307 1 9 16y . - . _— -
MTHN 31 22 53000 2 9 15
* TIME » CLeCK 3 426
DELTA = 2

SEeRrFpaRsesERER st tspas bt e eepe o newrySrenuwrVsn et anresruna el P we LYY R T Y=y 3 P L T 1 J POp ey

Qutput for commands 485 through 510 not shown,

LT L AL PP PP L LY T YA T T PR P e T

0
1
ey
N
T TREA T FE/RGIO/NGTI7PSD TIPSR TPGM/NSD I NETANGM/ tloposil LTI S T
L # WARNING « . . e _ e
CaNdTTIEN B
% WARNING # ~ o e e
CENDITION. 8
» ECJATIONG &
e e .- — - - .1 Bpst
5 1 12 6 - o
b 1 3 4 5 1
e L SN AR S SN 5 0. . 1
- 8 1 3 & ) 1
) I 0 3 o} .._.. © 1 2
6 3 1 4 o 1
7 3 1 5 0 1
B 3 1 3 ) 1
o e e 9 o3 9 .1 k) 1
- 10 3 8 2 0 1 t
o D o 7 0 _ o - 2
) 1 7 i0 1 2 1
3 7 11 4 2 1
2 g 10 2 2 ]
10 - .3 2 0 1

R B Bt i T




.‘"‘-\\ 3 _~
I"‘v-.-"; i
9 -] 3 1 0_._ .0
1 10 7 1 2 0
e 2 3 8 2 2 A e
3 11 7 4 2 0
& 11 12 5 2 4
4 12 11 5 F 0
5 12 1 6 2 1
. 1= 17 AND -t ITEM 5 e e e e
8R 3 AND 4 ITEM )
8RR 3 AND - 1TEM 7
aR 3 AND [ 1TEM 8
T 3 BFF T T T B
8R 1 AND 4 1TEM 6
aR 1 AND 5 ITEM 7
BR 1,_AND & ITEM 8
ar 9 AND 1 ITEM 9
e 8R R AND 2 ITEM Lo o
——————ee L 7 BN N R e o ‘;
i - gR 10 AND -y ITEM 1 !
R 11 AND -4 1TEM 3 ,
) 8 10 AND .2 ITEM 2 e o
a BR 3 AN 2 ITE™ 10 i
1 : i
‘g T 9. 3 AND 1 1TEM - 9 }
i0 » 7 AND .5 ITEM 1
e e gR R ALY w2 . ITEM — B
T & S _ .. 7 AND LT I ITEM, ——3
@R 12 ADD 5 1TEM &
i2 s T11TANG 5 1TEM 4
e 8R 1 AND - _ ITEM . . 8 .
s DIRECTERY »
, . FIlLes e B i _
T UNIT SET RECHRIS TOTAL NAME  TYPE ;
5 T4 2006  THXE 3
& 8 24 D5 BAYL o N
—_ . e e . —— - a | i
ST T MASKS L
: NAME  DIRECTBRY FILR ADDRESY RECORDS IDENT # 1 IDENT # 2 e
TNA 10 - 30 1 5 11 e e §
M 11 2 3308 1 9 161
X PA i2 3 &£300 i 12 12
- c 13 4 $300 i .9 121 — .. F. . -
T NG 14 5 12300 1 7 7
N .15 8 15360 1 - 200 o
T 16 7 183C0 1 16 119 :
l= P 17 4 21600 2 12 71 ;
W 18 S 24360 i 11 2 |
PSC____ . 29 1 30300 1 5 12




L

3 et e

. , e , . i
o ——— e e —— —————— — - . e —— e ——— [ - - ar—— :’5
Y W £ %
p——— - —— e - 3
. PEM 21 12 33300 1 5 6 i e e e :
NSO 22 13 AR700 1 10 9 E
- NGM 23 14 A ALY 1 10 & SRRSO
GrC 24 15 42300 1 5 5
EXP .25 15 45400 2 12 n
ExXN 26 17 48300 1 9 200
AL 27 14 1950 3 2 200
oxe 28 19 54300 H 10 9 :
P35 29 a2n 27600 2 3 3 - - - ]
MTHK Kp) 2 60300 1 5 161
MTHY 3. __?° __ __&asgl e .8 .. ) o —_
s TIME » CLBCK = 459
DELTA = 5
— "“L-'-..'_""‘"""""’""-""""'"'-"""'-'-"’""'-"""""'""""""’"""""""-'.’-'."‘"-'!-"-."_'."‘.""E.?._ﬂP.'«‘?'_-",..&1‘.!.. —
£Cogonsie
e MISCELLANEEBUS LIST PRACESSING o CCoQos13
LAl Bl b L R Dy e R Ccoooaiﬁ
o - e . .. ... CCODOS15_
STHRE DEVICE/NEDE LIST CCoooSis
e LIST  76/PGM;PSDsRPSD/NEMNSDLNSD/ CCo0ns17 Cemevsusensnsenngeman  £47 :
# wARNING & . ' i
CendITIeN 8 i} . e — . . i
¥ AARNING W
__t.. CONDITIBN B e — e
€ e LIST »
. 1 2 3 4 5
1 LIST
1 1 ] ] o 1
T 1 1 0 7 0 1
;Eéiv 1 1 0 10 0 1
E : . ) L 1 7 O o O 1 —_—
g 2 g 1 ‘; ; ¢} 1
. S | 1 . SN | .. S
g:tf' 1 1 10 0 0 . 1
‘ =] ) o 1 1 io ; g 1
3 = 1 1 v 1 1
; { L 2 2 0 0 0 1
ey 2 2 0 8 v 1
= 2 ? o} b1 I < B S
: 2 2 8 0 0 1 -
2 2 8 8 o 3 :
2 2 8 10 0 i
2 2 10 o [ — :
2 ] 10 B 0 1 B
. 2 2 Yo o0 0 0 1 &
3 4 o} o} 0 1 :
. I__ _4 o 7 Q 1 g
3 4 o 11 0 1 i
e e e 3 4 7 o 0. 1




i '
| .
| { Y
. , L]
' i : ..b“ .
! : el R R R N LR R R L VR Tt TV U VR T v 0000 OO (U O D O OO 0 O OO 0 BU00 T OF O 0 000 0
] in ; i L
i
m _
|
H
H 1
i ll 1
4 [~X-JoRoYcnaYoNaloNoReilaYoYoloNaYe [o Yo NaNoTelolo oNoF ol O0O0CO0OB000000000O0D000C0 _
i
1 - .
: [
| _
!
Lﬂ _
: NHORM OO AND AU AU O MO AMO N D . OO O =M O—MOo MmN oMo -
La R B ke TR Lo T B , I ! ' ' . . _
; i .
; .
_ Lo i
. ' “ . 1 * 1
! A At O A NNV OO MMM O ' 001..11.33.3900.111333000333“
- v LR X R P - ed ; i ' . R ]
. r i 1 T 1 H H H
| | P! I | oo P
| _ " | “
1 : i . ! _ !
4 E 1 _ !
w_, LT FADWODNDNMNOOOOF > TITFIHID 1) 10 10 LD L0 Y L0 103 A0 D A0 A0 D 3D 0 \D \D w4 vt et ot v ot
. i . . ! .
% ' : i . . I r '
; . . v 1 * _ . ! ¥ 1
L ] + I
: .\. * . I N
H e ; 1 1
: ; I i
i ; M _
;! : R : poo
P CoMOmmmMmMEEE 3N I0WNIN DD 000D 000~ 5 Pt PP B RS 60 00 00 00 a0 60 00 o) 00 0N Oh O O O O
: . : Eo o
H i 1 T | 1 ° w 1 T t
: ) : “ ; b i i m ! t _ t “
: [ ' 1 I . t . ] ' 1 i '
H 1 . + . N ¥ * i
m C | ! _ _ P _ ;
“ _ t ! _ i “ . H M .. i \ ! t
§ ' ., i . .
: _ i : — _ _ _ i ! 1 ' ._
. i : } { | H i . ' ) “ . :
,w i o v o i | o
: ! | 1 P . :
SR __ _ T ." | i A, i _
: d ' ! ) : i .
. ) .
o ! !
i { ' :
. : i ! ;
. t - it
. ! . ' 5
M_ . . t i _ u
m_ | ) ~ K
! !
il
m | _ i
i ! i
1 i !
| ! ! . . 1 .
: ' ' -
' t ' X » . : |
: : A ' '
' E : 3 . : P H
i t ' . , { : ;
__ I ._ i H ¢ w .
. . “ H
: : i
“ m i M i ; i _ h
h RN R ] oL
: ' b i
! | _ | _
: _ v H ! _
: i C-48B ¢ | :
N 1 1 H L 1 . _
i SUWEL U SUNES W A - — 2 :




Ty P #50y
1 9 0. 0 2
1 9 2 0 g
1 _.9 - —___9 o] 2
2 3 3 6] 2
2 3 8 o) 2
2 8 3 4} r4
—— 2 . .. .8 . 8 0. .8
& DIRECYEBRY »
o FILES ) e e RN,
UNIT SET RECBRDS THTAL NAME TYPE
8 74 -] 2006 __TFXE b
-] E-1-4 487 L ,3T o]
__.DIRECTSRY FIlLr ADORESS RECBKDS IDENT # 1 . ICENT # 2 e _
10 1 320 ) 9 11
11 ? _3389 1 9 161
12 3 6300 1 12 12
——__ 13 4 53c0 Yo 9 _les e
14 a 17300 1 7 7
.18 .. & _ 15309 S 9 200 _ ;
18 7 183097 1 16 110
17 8 21600 2 12 71 .
18 ] 2e30Y 1 11 2
.29 11 3InIcY 5 12 — e - e
21 12 3350 1 5 &
22 13 3872 1 .10 9 .. ——— -
23 14 39xul b 10 6
24 15 42550 b 5 5
25 14 457500 e 12 71
—. .26 17 48300 1 g 200 e —
27 18 51300 3 12 20e
28 19 54300 L R L 9 e e
23 20 57600 2 3 3
30 71 60300 LA 9 161
31 27 63600 2 9 16

T URANG T 42GPC
L% RANGE e

CLOCK s 453

PRINT LIST OF ChiaNAEL DIMENSIANG
(ICH12 ID# 22 X4 EXPONENT, Yo EXPONENT)

- CCopoS19

CCooo518

Cr oo prrYesntnenpuegs

1
2
3
4
5

30000064
30C0006%
..—.30000064

e e - 1 _RANG

. =5  14po0027

-l

=5 14000027
=5 14000027

30000064
32000064

ok
-l

*5 . 14000027
=5___ 140p0027

-
=i




e . £y _~,
» DIRECYORY e I,
" FILES
_UNIT SET RECBRDS TBTAL NAME  TYPE L
5 74 & 2006 TRXE 1
3 10 434 _ RANG 0]
o MASKS o I n
S "NAME DIRECTBRY FILF ADDAT.S RECBRDS [DENT # § IDENT # 2
L NA. 10 1 300 T 9 1 ) o
' M 11 ? 3300 1 9 161
5 PA 12 a 6300 1 12 12
- c 13 IN 9300 1 9 124
s N& . 1% 5 12300 1 - 7 7 —— S
N 15 & 15300 b 9 200
_ T. 1% 7 1R300 i 15 119 . e
P 17 8 2169 g 12 71
W 48 9 26300 1 11 i
PSD 20 11 30300 b 5 iz
PGM 21 12 33300 1 S ... 5 e .
T ONSD 22 13 26300 i 10 9
» NGM 23 14 . 39300 I S : I 6
T geet 24 15 42300 1 5 5
EXP 25 14 4560 2 12 71
EXN 26 17 4R300 b g 200
_ ALL 27 18 5180 3 12 eeo. e
T oene 28 ‘19 ¢ 54350 1 10 9
L LA 1 23 20 57630 2 .3 . _._._a e
T MTHL 30 21 60300 b 5 164
o HTHN 31 22 63600 2 2 16
* TINE o e e . N e — CLecK kd 464 _
DELTA » 1

e e e s -y =

.---.--.--.o-..-..a-.-.l.q..--.-.--.--.w---.o.-..-.---.----'.---.---o------.....----.-.,-..---on.....

.-.---------..-. .-.t L X I 1

.- RANG  4sGNE V CCoD0H20 Cuotspnodevetasnasnes 520
;;_:nRANGE,O“m (ID#!:TD#BtXcEXPﬁNENT:IJEXPBNENIL”_ e e e e et e — e
R 1 RANG
e e e e & 1 30000064 »5 _ 70000160 -5
_ 7 2 30000064 «5 7 40000082 -5
) _ _ R 4 2 30000064 m__‘__”,-5___30090064_ -5
_ 7 & 30000064 «5 T 4D0D008D 5
: 7 4 30000064 =5___ 30090064 «5
L. 8 3 30000064 -5 49000082 =5
. . . e 83 30000064 _ <5 __ 33000064 -5
— —— - a E 30000064 «5 40000089 =5
: i e . 8 -5 30000064 =5_ _ 35000064 -5
. 9 6 30000064 «5 30000064 =5
9 6____ 30000064 =5 ___ 40000089 =5
g a 300000684 *5 30000064 =5
. . 9 8 30000064 _. =5 __ &0000080 -5




S e
N R L TIPS S AR T ] gt e g T TN Y e s R e Tt g ey eb e T T el 5N . R

C e e e ey e .

A

i AT e

3INCI0064 =5 30000064 -5
30000004 =S 4n0000#D ]
30000064 «S 35000064 ]

s
[w)
O W~ ~d

» DIRECTERY » e -
FiLes .

30000064 =5  400DO0BD 5 o

UNIT SET RECBRDS TOTAL wNaAME  TYPE e e
5 74 ) 2005 THBXE 1
) 11 19 513 RANG o]

B MASK

NAME DYRECTERY FILE ADDRZSS ~ RECENDS [HENT &

IDENT # 2
11

161 . S e e me

e —m... NA io 300
‘ . M 11 330
e . o PA 12 6300
; C 13 2320

124 T o '

NG 14 12300
N 15 13330

1
3
2
- 12 12
9
7
2

7
200
1% 1l
12 71 '
11 2 ’ e o e e L .-
5 i2

) T 16 15300

p 17 21600
w 13 24300
PSD 29 30720
PGM_ 21 EEEITE
N§D 22 36330

Drii R 4 B M I 1Y

[
[y

[P
W W

-
[

2 I NGH 23 35320
H O s} 24 w230l

.. Eur 25 45204
— 1 EXN 26 46309
ALL a7 513200
GNE 24 54320
P3 ) 23 57601
MTHK 30 6030

e pa s ps
& ;Mg

g
- O

LR VS FUI V Laadl ol el el W e el el R )
1
1
|
1
]

2 161 et

4 . MTHN 3 22 43800 9 16 e
s TIME CLOCK = bg§
DELTA = i
.

18 rarin 2t h i A e i

S

1

i B R

R SRR 4

PRI

i LN

-

S b T T P Bl s 11 G o e SRR s b S5 T =

%ﬁﬁﬁ%ﬁ@&u&mwﬁummm%
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APPENDIX D

ROUTINES CALLING STRUCTURE

This appendix presents the routines calling structure of MAP,
Tahle D-1 lists each inline main program routine with the other inline
routines and the subprograms which each may call, Table D-2 lists
each subprogram with the other subprograms each may call,




(=™

B L

INLINE ROUTINES CALLING STRUCTURE

D-2

CALLING ROUTINE | INLINE ROUTINES CALLED | SUBPROGRAMS CALLED
INIT 102 108
103 DEPEND
107 LOCATN
ORTHO OP1 BOOK]1
SMASH BOOK2
107
COMMIE COMM LIST 102 BOOK2
FILE AREA 107 LOCATN
TEXT PERI 108
FREE PARE
OPER RANG
SPEC SKIP
TRAC' IFNL
BOOL
FINIT 107
COMM 107
FILE oPl 106C
103 106D
106A BOOK1
1068
TEXT oPl 106C
103 106D
106A BOOK1
106D
FREE 103 BOOK2
OPER SAME NLNK 153 BOOK1
NGTV TWIX1 09 GEOM
EDGE TWIX2 |
EXPN SPIN
PL.US FIL.IP?
INTR PUSH
NINT SCAL
EXOR WNDW
LINKI PLAC
- INKZ
Table D-1




INLINE ROUTINES CALLING STRUCTURE

i : (continued)
CALLING ROUTINE | INLINE ROUTINES CALLED|SUBPROGRAMS CALLED
SPEC : 103 BOOK1
' 108
TRAC LINK1 oPrl 102
. oP2 103 .
oPr3 BOOK!1
&, OP4 BOOK2
BOOL _ orl ;  I06A
oP2 107
oPr3 BOOK1
102 BOOK?2
103
LIST ' ori 1054
orz 107
OoP3 BOOK1
102 BOOK?2
103 :
AREA ori 107
103 BOOK1
105A
PE‘RI 01’1 107
103 POOK1
106A
PARE oOPrt 107
103 DOOK!
166A
RANG oPrl 107
103 BOOK1
1056A
Table D-1

{continued)




%

INLINE ROUTINES CALLING STRUCTURE

{continued)

CALLING ROUTINE

INLINE ROUTINES CALLED

SUBPROGRAMS CALLED

SKIP 102 103

IFNL SKIP 103 BOOK1

SAME orPl

NGTV NINT 105 BOOK1

EDGE OP1 BOOK1
or4

EXPN OFl1

PLUS OPl OP2

INTR oP3

NINT OPl OPr4

EXOR NINT PLUS BOOK1

LINK1 OFl BOOK!1
OP3 BOOK2
or4

LINK2 LINK1 orl BOOK1
OoP3

NLNK LINK1 OP1 oP4
OP3 BOOK1

TWIX1 OP1 BOOK1
ora BOOK?Z
oPr4 GEOM

TWIX2 TWIX1 or2 BOOK1

Table D-1
(continned)




INLINE ROUTINES CALILING STRUCTURE

é (continued)
CALLING ROUTINE | INLINE ROUTINES CALLED | SUBPROGRAMS CALLED
SPIN OP1
FLIP OPl
PUSH 0151
SCAL Oorl
WNDW OPl1
PLAC OP3

Table D-1
(continuzd)




SUBPROGRAMS CALLING STRUCTURE

CALLING SUBPROGRAM

SUBPROGRAMS CALLED

LOCATN

OFP1 104 ORDER2
105 ORDER3
CRDERT1 ORDER4
10) 27 104 ORDER2 LOCATN
105 ORDER3 -
ORDER1 ORDER4
OoP3 104 ORDER2 LOCATN
105 ORDER3
ORDERI1 ORDER4
or4 104 ORDER2 BOOK1
105 ORDER3 BOOK2
ORDER1 ORDER4 LOCATN
SMASH 101 101C 105
I01A 101D
1018 I01E
101 LOCATN ___ DEPEND
I01A 108 LOCATN DEPEND
I01B 108
101C 108
101D
10115 108
102 108
103 108
104 108 DEPEND LOCATN
105 I06A 106D LOCATN
I06B 1067 DEPEND
166C 108
Table D-2
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SUBPROGRAMS CALLING STRUCTURE

(Continued)

CALLING SUBPROGRAM SUBPROGRAMS CALLED
I06A 107 - 108
I06B 108
106C 108 ;
106D 108 DEPEND |
CALLING SUBPROGRAM SUBPROGRAMS CALLED

107 DEPEND
108 4|
ORDER1 ORDER2Z2 '
ORDER?Z i05 ORDERS5

Jo%7 LOCATN
ORDERB 104 ORDERS

105 BOOK1
ORDER4
ORDERS i
BOOK1 108 i
BOOK2Z LOCATN |
GEOM OP1 105 BOOK?2

or4 BOOK1
DEPEND |
LOCATN

Table D-2

{Continued)
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APPENDIX E
DESCRIPTIONS OF PROGRAM VARIABLES

This appendix presents dcscriptioﬁs of MAP variables, Further
knowledge of the variables may be gained from the liberal comments found
in the MAP Source Listing.

Table E-1 presents each variable name and a brief definition, All
variables are integer type unless otherwise noted. All are in blank common
or eqguivalent to blank commnon variables unless identified as lozal., Equiva-
lence is indicated by 'variable = variable." Arrays are listed subscripted
by their dimension, A subscript of "[' indicatcs the array dimension may be
varied for diffcrent versions of the program.,




VARIABLE

AL

AP(24)

BEG(8)

BEGO(3)

B1
B4

C{15)

CARD(76)

CELL

CHAR(11)

CHARAC

CON1

CONZ

COUNT(I)

CR

VARIABLES DEFINITIONS

DESCRIPTION

Alternate command input logical unit number:
Al. = NUM1(4).

Real I01B local variable containing line widths
for type 1 input data format, -

Index to LIST array for the beginning of each list
segment.

Index to LIST array for the beginning of each
ordered list,

Single blank character,

Real scalar containing four blank characters,

"Real MAIN local array containing the 4-character

cornmand names,
Cormunand image buffer storing columns 5-80.

Local I0TE scalar containing a cell identifier from.type
4 input dala.

Local I06D array containing type 3 character
design file entry words, '

Number of characters which can be stored in word,

Real MAIN local variable containing the characters
"OPTN',

Real MAIN local variable containing the characters
"MASK",

Fach entry is a count of records input or output for
the mask occupying file location I,

Notrmal comimand input logical unit number.
CR = NUMI(1).

Table -1
E-2 .
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VARIABLE

D(7)

DATA(12)

DATAl - DATAl2
DELIM(36)

DESTIN

DIG(11)
DIREND
DX1, DX2,
DY1, DY2
END(8)

ENDO(3)

ENTRY{6)
FACT] - FACT4
FIELD (34)
FILE(8)

FPX, FPY

VARIABLES DEFINITIONS

(Continued)

DESCRIPTION

Local 103 array containing single characters
considered delimiters on command records,

Dummy array for temporary storage of output items:
DATA(12) = last word of LIST,

Scalar values for DATA array items: DATAL =
DATA(l).

Contains an index to D array for each delimiter
preceding a valid field on a command image,

Four-character mask destination name,

. Local 106D array used for storing identifier digits

for output as type 3 character definitions,

Length of directory, i.ec., upper bound for NAME,
NUM1, NUMZ, COUNT, and RECORD arrays,

Local SMASH scalars usad for storing delta x
and y values during smashing,

Index to LIST array for the end of cach list segment,
Index to LIST array for the end of each ordered list,

Contains the priority of words considered when
ordercd lists are created,

Factors used in the formula to calculate ma<" file
rocord addressaes,

Real array contiaining the valid ficlds located on a
command image,

Contains the file position of the masks associated
with cach LIST segment at any timae.

Local I21E scalars containing polygon first point
coordinates from type 4 input data.

Widely used local durmmy scalar variable,

Table E-1
(Continued)

i A o v A e R b




VARIABLES

IN
INP1
INP2

ITEMS

LARGE

LAST

LEND
LENGTH
LIST (I)

LOC(9)

LOCO(3)

LP

LPX, LPY

M

MACHIN

VARIABLES DEFINITIONS
(Continu=d)

DESCRIPTION

Graphic input data logical unit number: IN = NUMI1(2),
File position of primary input mask,

File position of secondary input mask,

Number of six-werd items 'per list segment,

Widely used local dummy scalar variable,

Widely used local dummy scalar variable,

Widely used local dummy scalar variable,

Largest positive intcger value,

Four-character name of the previously processed
command: LAST = NAME(2),

Length of COMMON from BEG(1) through DATA12,
Record length in words for special list output,
Main list for processing mask data.

Index to LIST array for the current processing
location for each list segment,

Index to LIST array for the current processing
location for each ordered list,

Printer formatted output logical unit number;
LP = NUM1(3). :

Local I01E scalars containing polygon last pomt
coordinates {from type 4 input data,

Widely used local dummy scalar variable,
Number of bits per word,

Table E-1
{Continued)
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VARIABLFES DEFINITIONS

(continued)
VARIABLES ' " ' DESCRIPTION
MASK ) Four-charaéter mask name,
MAXIM(6) Maximum speciﬁe& dimensions in the %, vy,

length, width, radial, or any dxrectlons-
MAXIM(1l) = MAX1,

MAX1 - MAX6 Scalar values for MAXIM array items,
MINIM(6) Minimum spacified dimensions in the x, y,

length, width, radial, or all directions:
MINiIM(1) = MINI1,

MIN1 . MING6 ~ 8calar values for MINIM array items,
MODE . General processing mode,
MODE!L Processing mode for subroutines 101, I0{A, I01B,
I01C, 101D, and IClE,
MODE2 Processing mode {or subroutine 102,
MODE3 Processing mode for subroutine 103,
MODE4 Processing mode for subroutine 104,
MQDES Processing mode for subroutine 105,
MODES6 Processing mode for subroutines I106A, I06B,
106C, and 1061, '
MODE7 Processing mode for subroutine 107,
MODES | Processing mode for subroutine 108,
MU _ Logical unit number for the mask storage file.
N | Widely used local durrimy scalar variable,
Table E-1
{continued)
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A

VARIABLES

NAME(I)

NEXT

NUMM(I)

NUMZ2Z(1)

NXT

0O{22)

OPTION(30)

OPTNI1
OPTN2
OPTN3
OPTN4
OPTN5
OPTN6
OR
ORD

ORX, ORY

ouT1

VARIABLES DEFINITIONS

(continued)

DESCRIPTION

Real array where each entry is the 4-character
name for the mask occupying file location I,

Indicator of additional steps in a string of pro-
cesses,

Each eatry contains the grezaiest primary identi-
fier of the mask occupying file position I,

Each entry contains the greatest secondary
identifier of the mask occupying file position 1,

ORDER2Z, ORDER3, GEOM, .and OP4 local storage
of the scalar NEXT,

Real MAIN local array containing the 4-character
OPER command names.

Array encompassing a group of scalars:
OPTION(1) = OPTN1, OPTION(30) = SEQ10.

Print option value,

Alterﬁate input unit option,

Data mode option.

Scale factor option.

Offset override option.

Smash factor option,

Value indicating list ordering priority pattern,

Ordered list segment length,

T.ocal [01E scalars containing cell origin coordinates

from type 4 input data,
Mask output file position.

Table E-1
(Continucd)
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VARIABLES

ouT2
ouT3
OuT4
ouTs
P

PARAM(8)

PASS

PATI
PATZ2
PAT3 - PATS

POINT(12)

POINT(4)

PQINT (4)

Pl - P4

Pl - Po6

P5 - P8

VARIABLES DEFINITIONS

(continuad)

DESCRIPTION

Ordered mask output file position.
Special list output logical unit,

Printed output logical unit,

Mask output file position,

Widely used local dummy scalar variable,

Real loca; I01B array storing parameters of
type 1 input data prior to smashing,

Pass counter for rultiple pass processes:
PASS = NUM2(2).

Path code for overall operations,
Path code for a specific operation step.
Miscellaneous path flags.

Real local I01B array storing type 1 input data
coordinates prior to smashing,

Real local 101C array storing type 2 input data
caoordinates prior to smashing,

bl

Real local 101D array storing type 3 input data
coordinates prior to smashing,

Real local IOl E acalars storing type 4 mput data
coordinates prior to smashing,

Real local 101D scalars storing type 3 mput data
coordinates prmr to smashing, :

Real local 101C array storing type 2 input data
com-dinqtes prior to smashing.

Widely used local dummy scalar variable,

Widely used local dummy scalar variable,

Table E-1 |
(Continued) . .




VARIABLES DEFINITIONS

v
3
3
5
£
2
.

{Continued)
‘VARIABLES DESCRIPTION
REAL] - REALZ2 Real scalars local to OP1l and OP4 used to store
floating point numbers resulting from mathematical
operations,
RECORD(T) Each entry contains a record count for the mask o

occupying file position I, T

S(35) Real MAIN local array containing the 4-character
SPEC command forms. ' .
S(36) Local 106D array containing default information for

the first record of a design file,

for modification.

SCALE ' Real local I01E scalar storing type 4 input data scale,
SEG deneral list segment number,
‘ SEGI1 Primary input mask list segment number.
| SEG2 Secondary input mask list segment number,
SEG3 Unordered.b mask output segment number,
SEG4 Ordered mask output segment number,
SEGS5 Residue list segment number,
SEQ1 Preliminary identifier action code,
SEQ2 Final primary identifier action code.
SEQ3 Final secondary identifier action code.
SEQ4 Index to LIST array of identifiers to be considered )
SEQ5 Primary identifier incrementing value,
SEQ6 Secondary identifier incrementing value,
: SEQ7 Previous primary identifier replaced.
; SFEQ8 Previous secondary identifier replaced.
i ‘ '(I’(?chiteizﬁlzald) |
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VARIABLES

SEQ9
SEQI10
SETEND

SETUP(I)

SET1 - SET5

SKIP
SPEC(5)
SPEC1
SPEC2
SPEC3
SPEC#
SPECS5
START
STAT

STATE

STATUS(8)

STRING(3)

T(10)

VARIABLES DEFINITIONS

{Continued)

DESCRIPTION

L]
Previous primary replacement identifier,

R b BTt s
sl ke

Previous secondary replacement identifier.
Upper bound on SETUP array. .

Array used to store information for multiple step
processes,

Scalar values for first five entries of SETUP arrays:
SET1 - SETUP(1),

o AT i v e e P S Al

Record skip flag for reading mask input data,

Array form of specification codes: SPEC(1) = SPECI. .

Printed output specification code,

Temporary storage specification code,

Identilier assignment specification code.

Minimum dimensional boundary specification code.

Maximum dimensional boundary specification code,

Address of first entry in an orderecd list, 3
General I/O status flag,

Real 107 local array contaiiing "ON' and "OFF' for
Rnolean printout,

Contains the I/O status of each list segment.

Rewl JO3 local array inte which valid field command
characters are encoded,

Real MAIN local array containing the 4~character
names of operalion options.

Table E-~1
{Continued)
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VARIABLES

TEMP(12)
- TEST
TIME

TYPE

Tl, T2
T1 - T6

UNIT

VALUE(6)

VALl - VALé
WORDS
X

Z(11)

VARIABLES DEFINITIONS

{Continued) -_

DESCRIPTION

103 local array used to temporarily store
command image characters.

Indicator for dimensional testing steps in a process
string. -

DEPEND local real scalar storing internal clock
time,

Real 4~character command type. -

Local I0IE scalars containing characters identifying
valid type 4 format input records,

Real 101B local scalars containing four characters
identifying valid type 1 format input records.

Mask file position indicator,

Miscellaneous values storage: VALUE(3) -
VALUE(6) contain coordinates of the permissible
window of masks for the run: VALUE(l) = VALI.
Scalar names for VALUE array items.

Number of words in a list seginent,

Local I01C scalar containing the character ""X"n,

Local I03 array containing the characters ''0" -
“9!1 and fl_!l.

Table E-1
(Continued)
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