NASA Reference Publication 1029

The PR2D (Place, Route in |

@ https://ntrs.nasa.gov/search.jsp?R=19810004249 2020-03-21T14:44:56+00:00Z

NASA
RP
1029
c.1

LOAN COPY: RETURN
AFWL TECHNICAL LIB
KIRTLAND AFE, N.

042€900

IAARARI WA

AN ‘@dvM AdvHEIT HOaL

2-Dimensi0ns) Automatic Layout

Computer Program Handbook

Teddy M. Edge

SEPTEMBER 1978

NNASN

FOR EARLY DOMESTIC DISSEMINATION

Because of its significant early commercial potential, this
information, which has been developed under a U.S. Gov-
ernment program, is being disseminated within the United
States in advance of general publication. This information
may be duplicated and used by the recipient with the ex-
press limitation that it not be published. Release of this
information to other domestic parties by the recipient shall
be made subject to these limitations.

Foreign release may be made only with prior NASA ap-
proval and appropriate export licenses. This legend shall
be marked on any reproduction of this information in whole

orin part.

Date for general release September 1980

v



P
AR

ARY KAFB, NM

II\\ll\\\ll\\l|\\|\\\\\|\I\\I|\\I\\||\

NASA Reference Pubiication 1029

The PR2D (Place, Route in
2-Dimensions) Automatic Layout
Computer Program Handbook

Teddy M. Edge
George C. Marshall Space Fligbt Center
Marshall S[mce Flz'gbt Center, Alabama

NNASAN

National Aeronautics
and Space Administration

Scientific and Technical
Information Office

1978






TABLE OF CONTENTS

Page
SUMMARY 4 o6 evvesceeesenans ce e e e e e s . 1
I COMPILING AND LOADING PR2D ....... e e e e e 1
II. FLOWCHARTS OF THE MAJOR PR2D FUNCTIONS . ... ... 2
IIT, EXECUTING PR2D . . v v s s s s s s s s s s s eossasooaas 2
Iv. SIMPLIFIED USERS GUIDE FOR PR2D PROGRAM
(INPUT DATA) &t ittt e et enenncensnesnosssneess . 4
A, Mode Card (412, 16I4) Format .. ... ..o eeeeoseaon 4
B. Pin Data File (Cards or Tape), Header
Data (10A4, 414) . . . i i ittt it ettt st e en e 7
C. Cell Pattern Header Card and Pin Data Cards
(514, 10A4, T4) Format. . . v v e v v s e ot o nsoans 8
D. Stop Control Card. . ... ....... s e s s s s e e s aae s 8
E. Element to Pattern Assignment (1614, 14X, I2)
0 2 9
F. Node List + « v v v v o v o vt o oo o nnsdooeeessa .o 10
G. Commod Data Cards (414, 2A4) Format. . . « v s e v v s o 10
H. PR2D Program Format Modifications . .......... .. 11
I, EXecution ¢ e s e oo oc oot oesoceosesensosea 13
J. DesignImprovement . . . .« v v v v v e v v v ot oo s ausean 13
V. PR2D MODE AND LAYOUT CONTROL PARAMETER
DEFINITIONS . ...t o e v e oo s onosea . . . . 31
VI. PR2D EXAMPLE DESIGN LAYOUTS . ........ e e 53
A, NOO2 —4-BitAdder ..... v vt vt v oseeas . . 53
B. (€015 — Programmable Timer ......... o s e . 135

iii



10,

11.

LIST OF ILLUSTRATIONS

Title
PR2D main program flowchart .

PR2D place executive flowchart

PR2D route executive flowchart . o o o 6 o « = ¢ 6 ¢ 0 o v oo s

PR2D artwork executive flowchart ......... e s e e s e

PR2D overlay structure .....

Compile and load job setup

PR2D source, object modules and load module disc

NO002 — 4 bit adder partitioned logic diagram ...... . e

N002 — PR2D unmodified layout

C015 — programmable timer partitioned logic diagram . .

C015 — PR2D unmodified layout

iv

Page
14
16
19
21
22

23

24
25
26
27

28



THE PR2D (PLACE, ROUTE IN 2-DIMENSIONS) AUTOMATIC
LAYOUT COMPUTER PROGRAM HANDBOOK

SUMMARY

Place, Route in 2-Dimensions (PR2D) is a standard cell automatic layout
computer program for generating Larg= Scale Integrated/ Metal Oxide Semi~
conductor (LSI/ MOS) arrays, and is one of the software components of the
NASA/MSFC Computer Aided Design and Test system (CADAT). The PR2D
program source is available from the COSMIC software distribution system.

This material describes the compilation, loading, and execution of the
program on a Sigma V CP-V operating system located at NASA/ MSFC, This
material can also be used as a guide in the conversion and execution of the
program at other facilities even if equipped with different data processing
systems.

The PR2D computer program is written in FORTRAN IV and consists of
50 FORTRAN source routines including the main program.

One source routine of importance is the input/output routine, which is
usually unique to each installation. This routine was called TAPES in the
original RCA source but was modified and renamed IOSCR for the Sigma V
CP-V installation, The commented source for the routine can be used as a guide
in creating an input/output routine for a particular system.

|. COMPILING AND LOADING PR2D

With the CP-V FORTRAN, large programs can only be compiled
sequentially from tape, not from disc. Therefore, it is easier to edit the total
source (approximately 30 000 card images) on a disc file and then compile and
load the program with a batch job that copies the PR2D source file to tape and
then compiles from the tape. Loading can be done in the same job or with a
separate batch loading job.



Individual routines can be modified by copying them from the total source
file into separate source files and editing them individually, The separate
source files can be compiled on-line to generate the object modules. A batch
load run is made to include the new rather than the old object modules. This
procedure works well if changes are limited to a few routines.

1. FLOWCHARTS OF THE MAJOR PR2D FUNCTIONS

Flowcharts of the major functions MAIN (program executive), PLACE
(executive routine PLEX 1), ROUTE (executive routine RTEX1), and ARTWORK
(executive routine ARTEX1) of the PR2D program are included for aid in under-
standing or making modifications to the program, The flowcharts for MAIN,
PLACE, ROUTE, and ARTWORK are shown in Figures 1, 2, 3, and 4, respec-
tively. A suggested overlay structure for loading PR2D is shown in Figure 5.

Listed in Figure 6 is a job control setup deck to compile and load the
PR2D program with the MSFC Sigma V CP-V operating system, Compiling and
loading require approximately 45 min of CPU time, with load time being
insignificant.

A listing of PR2D related files and PR2D object modules created by the
FORTRAN compiler and their sizes in granules (1 granule equals five hundred
and twelve 32-bit words) are shown in Figure 7.

The created load module (LMPR2DC) requires 146 granules of disc
gpace and approximately sixty four thousand 32-bit words of memory to run.
During a normal computer run, PR2D generates data files along with the art-
work output file and requires approximately 1000 granules of temporary disc
gspace for a 200 X 200 mil chip. The temporary disc storage requirements are
a function of the design complexity, Execution time can vary from 5 minto1h
of CPU time determined by the design complexity.

I11. EXECUTING PR2D

The input data to PR2D consists of a number of program control
parameters, logic pattern assignments, and the interconnecting nets, The
program reads the input data, searches a data file (pin data file) for data on



each pattern, generates a placement of the patterns (PLACE), interconnects
the patterns (ROUTE), and outputs the artwork for the layout (ARTWORK).
Two examples of layouts that have been created with PR2D are included in this
material, The first is a 4-bit adder done in silicon on sapphire and the mate-
rial includes the partitioned logic diagram (Fig., 8), a complete PR2D computer
run printout, and the resulting unmodified chip layout ( Fig. 9). The second
example is a programmable timing circuit done in bulk silicon and the materia}
includes the partitioned logic diagram (Fig. 10), the job control and input data,
and the resulting unmodified chip layout (Fig. 11). Table 1 lists the effects on
the layout of the C015 Programmable Timer if the number of logic cell rows are
varied by PR2D.

With the MSFC CP-V operating system, PR2D control and input data are
created with an on-line editor and batched into the job stream,

By way of the PR2D mode control parameters, functions of the program
(place, route, etc.) can be executed in steps for flexibility and reduced com-~
puter run times. Due to interaction between the layout control parameters, it
is best to start with a working set of parameters (from the included examples)
and carefully make variations on them. Their impact upon the layout should be
observed by plotting, The included PR2D users guide and control parameter
definition list describes the format and effects of each user option. Combina-
tions can be found that achieve a desired layout.

The PR2D program outputs a map or printer plot that can be assembled
into the final chip layout. All pertinent data with regard to the layout are shown
on the map, and a printout of the chip statistics is output.

It has been our experience that modifications are required on the final
PR2D layout. These modifications may be as simple as correcting misplaced
test transistors, border modifications, or labeling, However, they have included
uncompleted ground bridges to the cells and missing wiring segments, It is
recommended that the layouts be carefully studied and each net manually checked
against the plotted design layout. At MSFC these modifications are currently
done with interactive graphics. However, they were done before by manually
editing the PR2D artwork output data.

The EXEC (first routine of the source) contains a well commented sec~
tion describing the functions of the mode control and layout control parameters,
and has been included in this material. It is suggested that this be studied



carefully and used in conjunction with the simplified users guide when using the
PR2D automatic layout program,

The PR2D program has been used to create numerous random logic
arrays in different technologies at NASA/MSFC. While the program is large
and complex, it is practical to implement and to learn how to use. It can
produce quick turnaround layouts in mature technologies with acceptable
device densities for many applications.

IV. SIMPLIFIED USERS GUIDE FOR PR2D
PROGRAM (INPUT DATA)

The following paragraphs list various input data and control cards for
the PR2D program. (Section IV,H. lists PR2D program format modifications. )

A. Mode Card (412, 1614) Format

The mode card is used to control execution of program functions, control,
identification, and debug printing,

1) Mode (1), Starting Function

= 0,1 start with Input function
2 start with Place function
3 start with Route function
4  start with Art function
5
6

gtart with Manmod function
error condition

2) Mode (2), Sub-Restart (within Function)

Start with parameter. Can only be used when Mode (1) = Mode (3);
primarily used to debug program.

0,1 start with first sub-function

2 sgtart with second sub-function
3
4

start with third sub-~function
start with fourth sub-function



3) Mode (3), Ending Function

=1 end after Input function is complete
2  end after Place function is complete
3 end after Route function is complete
4,0 end after Art function is complete
=5 error condition

Il

4) Mode (4), Sub-Restart (within Function) Stop After Parameter
Can only be used when Mode (1) = Mode (3).

1 stop after first sub-function

2  stop after second sub-function
= 3 stop after third sub-function

0,4 stop after fourth sub-function

Il

5) Mode (5), Chip Identification Number
Must be > 0 and < 1000,
6) Mode (6), Technology Switch

=1 is for aluminum gate, bonded wire

2 is for aluminum gate, beam lead

3 is for silicon gate, bonded wire

4 is for silicon gate, beam lead

5 silicon on sapphire (SOS), bonded wire

7) Mode (7), Pin Data File Control

= 0,1 pin data are from tape
=2 pin data are from cards and tape
3 pin data are from cards

Il

8) Mode (8), Pin Data Validation Keys = nl1, n2, n3, n4

nln2 = revision level
n3n4 = engineering level



10)

11)

12)

13)

14)
15)
16)
17)

18)

Mode (9), Chip Design Type
Internally set to 1
Mode (10), User Specification of Number of Device Cell Rows

0 number of rows determined by linear mils of all active cells
n user specification of number of row

1<n<13

Mode (11), User Specification of Number of Bonding Pads on Each
Side of Chip

= 0 program determined
n user specification

must be greater than number calculated by program

=]

Mode (12), Automatic Change of Specific Constants in Coding
Mode (15), Debug Control for Common data

Equal to 1 or 2, print common data after Read of common data
from tape

Equal to 2 or 3, print common data after Write of common data
to tape

Mode (16), Debug Control for Place Function

Mode (17), Debug Control for Route Function

Mode (18), Debug Control for Artwork Function

Mode (19), Debug Control for Manmod Function

NEW - Column 80 - Parameter Patch Control

NEW = 1 - next card patches IP(JX)=JY



2 - The IP array is replaced by the next IPX words read in
format 2014 from cards which follow. Elements which
are blank or zero on the patch cards will not be changed;
however, no further patches are permitted.

Il

3 - next card patches LIM(JX)=JY
= 0 - no additional patches will be made.

Cards read in modes 1 and 3 will contain the following data in Format 3I4:
JdX, JY, NEW, The value of NEW read in this field determines the mode in
which the next card is to be read.

B. Pin Data File (Cards or Tape), Header
Data (10A4, 414)

If data are on tape, file cannot be opened unless KEY1, KEY2, and
KEY3 are valid. If data are on cards and on tape, new header card will be
copied to the new pin data tape (if generated). If header card data are blank,
the header data from the old tape will be copied to the new pin data tape.
This also applied to the revision date described in Bl.

The program will automatically sort pin data by cell pattern number and
by pin number within each cell type. If card data and tape data have the same
cell pattern number, the program will automatically replace the new card pin

data for the old tape pin data.

1) Pin Data File Description (10A4) — Last 8 characters should be date
file was generated in nn/nn/nn format.

2) KEY1 — Revision level of data, see Mode (8) data,
3) KEY2 — Engineering level of data, see Mode (8) data,
4) KEY3 — Technology key for data, see Mode (6) data.

5) NEW — The control to generate a new pin data tape.



a) If equal to zero, new pin data file tape will be generated.

b) If greater than zero, a new pin data file tape will NOT be
generated.

C. Cell Pattern Header Card and Pin Data Cards
(514, 10A4, 14) Format

1) The pattern number must be entered on all cards (including header
card).

2) The pin number must be zero for header card. The number of pins
on each cell is not limited (can be 1 to N), Furthermore, not all pins need to
exist and the pins need not be in numerical order.

3) The pin reassignment flag must be zero on header card and on last
card of each cell pattern. This last card is used to specify the X/Y limits of

that cell.

4) The pin X~coordinate must be zero on the header card. Enter the
X-~distance of the center of the pin from the origin of the cell in tenths of mils,

5) The pin capacitance must be zero on the header card on reference
pin Y-coordinate of cell from cell origin (distance of ground center to cell

origin).

6) The cell description data are entered on header card and optionally
on pin data cards.

7) The technology code [same value as Mode (6)] must be entered on
each and every card,

D. Stop Control Card

The stop control card following last pin data card is used to end reading
of pin data file from cards. End of file will terminate reading pin data file from
tape. The stop control card can be:



1) A blank card
2) "STOP" entered in columns 25-28 of stop control card

3) "ENDb'" or '"bEND'" entered in columns 25-28 of stop control card.

E. Element to Pattern Assignment (1614, 14X, 12) Format

Element number-pattern-position-row assignment are entered four to a
data card. Elements need not be in numerical order or in sequence. That is,
the chip may contain N elements and be assignéd any unique element number
between a and b, where 1= a=< N = b = 400%,

*Because the program automatically generates 1 or more
subelements for large cells, b+ N must be less than or
sub
equal to 400,

Element data are generated in sets as follows:
1) Element number
2) Pattern number

3) User specification of fixed order of element in a specified row.
( For nonbonding pad rows, all elements of that row MUST be assigned, but
their order need not be assigned. )

4) Fixed row specification of element; i.e.,

For ROW = -N, element will be in reverse orientation in row N,

For ROW = N, element will be in normal orientation in row N,

For Row = 0, element is not fixed to any row and will not be assigned
to any row which contains any fixed row elements.

Note: If user specifies any nonbonding pad element as fixed in a
row, all other elements in that row must also be fixed. Specifica-
tion of order within a row implies that the row must be specified,
but the converse is not true,



The program will terminate reading element/pattern data when an ele-
ment and corresponding pattern are both zero or when a positive number is
entered in columns 79-80 in the last card of these data. Once the element to
pattern assignment has been completed, the program will automatically extract
those patterns used in the chip design from the pin data file,

F. Node List

The program will stop reading node data when an end of file is read or
if columns 77-80 of the last card has a value greater than zero.

1. First Card of Node Card (20I4) Format. This card contains the node
weighting factor followed by element pin data in pairs (up to column 76). If a
node can be completed in one data card, a node continuation card must be used
and the pin for the last element must be the first entry on the continuation card.
Columns 73-76 of the node card MUST be zero.

2. Node Continuation Card (8X, 1814) Format, This card is used to
read the pin number of the last element on the previous data card and additional
element-pin data in pairs (columns 9-76). Node continuation cards may con-
tinue to be used, as required, by making the pin number of the last element on
a data card blank and placing the pin number in the first field of the next con-
tinuation data card.

G. Commod Data Cards (414, 2A4) Format

These data cards are used to modify any data in any array in common,
This option can only be exercised (automatically) after common data have been
recovered from magnetic tape ( READ subroutine).,

1) LI11 is the i index of the data in the array being modified,

2) LL12 is the j index (if required) of the data in the array being modified.

3) LL3 is the k index (if required) of the data in the array being modified.

4) LI14 is the number assigned to each array in common:

10



LI4 =1 for CHIP (I)
L14 = 2 for ICAP (I)
L14 = 3 for INFO (1,J)
L14 = 4 for IP (1)

L14 = 5 for IPIN (I, J)
L14 = 6 for LCS (i)

L14 = 7 for LIM (1)

L14 = 8 for MODE (1)
L14 =9 for NODE (I)
LI4 = 10 for JART (1,J)
L14 = 11 for JFAC (1,J)
L14 = 12 for MAP (1,J,K)
L14 = 13 for NOD (1I)
L14 = 14 for NR (I, J)

This number is optional, If the array name is entered for ALP variable (see
item 7), the program will calculate L14,

5) LL5 is the new data to be stored in common (for numeric data).
6) BET is the new data to be stored in common (for alpha data).

7) ALP is the first four characters of the name of the array in which
data are being changed. This is optional. If the array number is entered for
L14, these data are not required.

H. PR2D Program Format Modifications

The latest modification of PR2D which included the SOS technology
requires some input data modifications. In all cases, the data format changes
are minor, If old data are to be used with the new program, only a few minor
changes are required. The reason for these data format changes is to confine
all data between columns 1 and 72. No data are allowed in columns 73 to 80,
The following are the changes:

1) MODE Data Card ~— The new format is (412, 1614),
2) Parameter Modification Cards (INIT) — The effective format is now
(11, I3, 214). The actual format is still (314). See INIT subroutine for details.

I1 and I3 represents V and C in equation IP(IV + C) = New Data. For example,
columns 1 to 4 should be:

11



To Modify Data Alternate*

10 + 10 0b10 7bll
1+ 10 1b10 7111
2 + 10 2b10 7151

*(b = space or zero)

That is, the user may enter the IV variable plus the offset constant C to calculate
the correct index in the array IP(I), where V=0, 1, 2, 3, 4, 5, or 6. If the
alternate method is used, the user must calculate the correct index (IV + C)

for IP(I) and MUST prevent the program from adding the variable V to that
index. To prevent the program from adding V, set V=17,

3) Parameter Modification Cards (COMMOD) — This operates exactly
like item 2, The effective format is now (I1, 4, ...). For example:

To Modify Data* Alternate*
10 + 10 0Obb10 Toll

*(b = space or zero)

4) FElement to Pattern Assighment — The new format is (1614, 6X,12).
This change has no effect on the element to pattern data. It only effects the skip
data/ stop control. These data must now be in columns 71 and 72,

5) Node List — The node list format is now (18I4). Generally, this will
require no changes to the node data., The only change is that when there is
exactly 9 (17, 25, ...) pins in a node, the pin for that 9th (17th, 25th, ...)
element MUST be entered on the next data card. Formally, the program had
allowed a nine pin node to be totally contained on one data card. The new pro-
gram requires the use of two data cards for that nine pin node. Nodes with 2 to
8 pins, 10 to 16 pins, etc. are not effected.

6) Restart Mode — When PR2D is executed in the restart mode, a chip
description data card must follow the mode data card in the RESTART mode.

12



I. Execution

The following are the suggested methods for execution of the PR2D
program:

1) The PR2D program should be executed one function at a time., Without

exception, the placement function and route function should NOT be executed in
the same computer run, The output of the placement function should be
examined. Sometimes interchanging two adjacent bonding pads can improve
the final chip design. See design improvement,

2) The PR2D program should be executed at least two times using a
different placement surface for each run (See Section IIT), Each resulting chip
design should be plotted on a Calcomp plotter.

3) The best chip design (smallest area) (Paragraph IV.B) should be
used for the final chip design.
J. Design Improvement
Using the COMMOD method to change data in common, the program can
be controlled to generate different placements and make improvements in these

placements., Changes to the placement surface will generate these different
placements,

13
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PR2D
MAIN PROGRAM

4

CALL READ

N

Figure 1.

PR2D main program flowchart,

CALL INIT

300




PR2D
MAIN PROGRAM

3000
CALL MANEX1

9000

| CALL DBCOM

10000
sTOP

Figure 1. (Concluded).
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SUBROUTINE

PLEX1

® O

Figure 2,

SUB ROUTINE
PLEX1

STORAGE
DECLARATIONS

JEND <3

J1000

CALL PRPLI

PR2D place executive flowchart,




SUBROUTINE
PLEX1

TP

2000

IBYPL >0

CALL

PLACE

®

.

CALL PLACE

®

Figure 2, (Continued).

IEND

NEND
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SUBROUTINE

PLEX4

GP
IP{10+27) =2

CALL FIX1

CALL PLACE

J

~ ] a000

CALL POPLY

|
-

RETURN

Figure 2. (Concluded).



SUBROUTINE
RT EX{.

SUBROUTINE
RTEX1

STORAGE
DECLARATIONS

‘START OF
ROUTE
FUNCTION’

CALL RSRT

1000

CALL SMASH1

1EN

NEN

2000

‘START OF
CENTER
ROUTING’

CALL POC1

END

NEND,

JROW = 3, NROW, 2

CALL PRCY

CALL RTCt

‘END OF
CENTER
ROUTING'

‘START OF
IDE ROUTING]

JROW 1, 2

-
W/_J

Figure 3,

—

CALL PRS1

JEND
>
EN

CALL RTSI

END
>
NEND

CALL POS1

© ©O 6

PR2D route executive flowchart,
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SUBROUTINE
RT EX1

JROW 1,2

IEND

>
NEV

CALL REWW1

'END OF SiDE
ROUTING’

CALL ADJN

4 J

TERMINATED"

10000

‘END ROUTE
FUNCTION’

‘ RETURN ,

Figure 3. (Concluded).




SUBROUTINE
ARTEX 1

SUBROUTINE
ARTEX1

STORAGE
DECLARATIONS

ISTART OF |
ART FUNCTION

CALL
RSART1

CALL ANALCT

.OR. JEND <1

200

CALL ANALS1

-OR, JEND< 2

CALL SORT 1

CALL ART1

.OR.JEND < 3

400

CALL PLOT1

10000

'ART FUCTION
TERMINATED!

'EnND OF \
ART FUNCTION

CALL PWR 1

L

Figure 4,

RETURN

PR2D artwork executive flowchart,
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PR2D OVERLAY STRUCTURE

PLOT1

ART1
BRDR1
GND1
STSS1
INST1

SORT1

PWR1
LINEC1

ANALS1
LINEB1

ANALC1
LINEAY

N

ART
ARTEX1 RSART1

INIT
INPUT

READ
EXEC WRITE

10 coOMMOD

DBCOM

PLEX1

PRPL1

PLACE
DIST

FIX1

POPL1

N

DBPL1

MANEX1 RSRT1

RTEX1

Figure 5,

SMASH1
TRANS1
CcL21
CL51

PRC1

RTC1

POC1
GDCK1

PRSI
RTS1
RTSA1
RTSB1
POS1

ADJ1
ADJA1

PR2D overlay structure.

RTCA1

RTCB1
GDCK1



1J08 PR2D,ECHS020LNASEZCAL) .}
ILIMIT (CURE,72), LT |ME,uS)

LASSIGN M3S1, (UEVICE,9T7), (8N, PR2P), L1IW)

JASSIGN MiB0, (FELE.EXEC )}, (SAVE)
IFORTRAN P3,H)

1ASSIGN Ma80, (FILE,INIT ), (SAVE)
IFQRTRAN PS, RO

BASSIGN MIBO,(FILE,INPUT ), (SAVF)
IFQRTRAN PS,HD

FASSIGN Map), (FILE,READ ), (5AVF)
IFORTHAN P3,H0 )

JASSIGN MIHD, {FILE,wRITE ), (34avE)
{FORTRAN PS, 80

TASSIGN “4380, (FILE,MOHMUOD), (SaVE)
IFORTRAN P3,80

IASSIGN HiHO, (FILE,DBCOM ), (SAvE)
IFQRTHAN PS, B0

FASSIGN MIBO, (FILF,FLEXT ), (SAvE)
LFORTRAN PS,H0

JASSIGN MIRO, (FILE,PRPLY ), (SavE)
IFORTRAN P3,HD

LASSIGN MinN, (FILE,PLACE ), (Save)
IFQRTRAN PS8,n0

1ASSIGN M1BO, (FILE,DISTY ), (4AVE)
IFORTRAN PS,HyY

LASSIGN MiIbn, (FILE,FIX1L ), (8AVE)
IFORTRAN P3,HU

$ASBIGN MIBU, (FILE,PNOPLI ), (5AVE)
JIFORTHRAN P3,BD

LASSTIGN MgBO, (FILE,DHPLY ), (SAVE)
IFORTRAR P3,H)

JASSIGN M3BO,(FILE,RTEXT ). (SAVF)
IFORTRAN »3,B80

JASSIGN MIRO, (FILE,H3RTY 1}, (94VF)
IFORTRAN P35, H)

LASSIGN MyBO, (FILE,>MASHT), (SAVE)
IFORTRANL P8, 80

LASSTIGN Mau0, (FILE,TRANSE), tSavE)
1FORTRAN PS,HQ

IASSIGN MIBO,(FILE,LL2)L Y, (34aVE)
IFORTRAN P8, 080

1ASSIGH ™iBU. (FILE,CLSE ), (3aVE)
IFORTRAN PS,H0

JASSIGN M1na, (FILE,6LDCRY ), (SAVE)
VEORTRAN PS5, BD

LASSIGN Mihu, (¥ ILE,PC) YediSave)
LFORTRAN PS, 00

LASSIGN MaHU, (FILE,RTCH YoUSavE)
IFQRTRAN PS, A0

TASSIGN Mrh, (FILE,~TLAL ), 05aVF)
LFORTHAN PS,80 |

JASSIGN “yn0, (FILE,RICAL ), (5ave)
IFORTRAN PS5, H0

TASSTuN MIBNL(FILE,PUCE )}, (SAVE)
IFQRTHAN PS,H0 .

LASRYIGH MEAA, (FILE,PRSL  1,194vr)
IFORTRAN P, A0

LASSIGM MeRU, (FILE,=TS51 ), 1988VF)
LFORIKALG 25, n0

LASSTUN HMInu, ek lLr /T80 datsevt)
JFORTHAL P50

LASSIGN 4thu (P ILk,»lod) ), (havE)
LFORTRAN »4, 110

LASSILN Mimuy, (FILE,PUSE 3, (5AVE)
LFQRTHALL Ph, sy

LASSIGN 18U, (FILE,a0J1 ). 1SavE)
LFORTHAN 03,30

LASSIGN “1R0, (FlLe,auJA1 ), (8aVE)
IFQUTRAN B35,y

IASSIUN M1, (FILE,ARTEAL) , (3AVE)
IFQRTRAN PS5, 00}

LASSIGN MIBU, (FILE,nS5aRT1), (SAvE)
VEDRTIRAN PS,Hu

TASSIUN MiPBu, (FILE,AMAICY), (SaVE)
IFOHRTRAN P35, Hy

1ASSIGN MIHQs (FILE, LWk 8] ), i0avE)

Figure 6.

JIFORTRAN PS,40
JASSIGN MIRU, (FILE,ANBLST ), (50VE)
IFORTHAN P3,HU
LASSIGN wmpnfd, (FILE,LTINERI ), (SAVE)

1FORTrAn 03,0

IASSIGN MibUN(FILE,PaHl ), (SavE)
1FORTRAN PS,d0

1ASSIGN MIHO, (FiLE LINECY), (5AVE)
IFORTHAL ©5,R0

TASSIGN M2HU, (FILE,SURTL Y, 15aVH)
LFQRTRAN PS,h0

1ASSIGN M30, & ILE,ANTI Je(38VE)
IFORTRAN P3,H0

LASSIGN MIRU, (FILE, KUK ), (5AVE)
1FQRTPAN 3, R0

LASSIGN MrHD,(FILE,LND] de(8BVE)
IFORIRAN 25,80

LASSIGN MinUs (FILE,STSS) 3, (3avE)
1FORTRAN PS,H0

1A33IGN MaHO, (FLLE, INSTE ), (SAVF)
IFORTRAN PS,RY

1A3SIGN Mind s (FLLe,PLUTY ), (SAVED
LFORTRAN PS,Ry

FASSIGHh m3n,(FILE,"aiEx)),(SaVH)
1FORTRAN PS,d0

LASSIGN MIRU, (FILE.1N), (SavE)
IFORTRAIN PG, B}

1L00

1ASSIGN Fri, tFILE,0LCIME), (NUTIN)
VASSIGN Fi15, (uFVICE,CHA0Y)

LASSIGN Fie, (OEVICF,LPAN2)

1ASSIGN Fa10s (FILE,,.OTNENY, (Tl

LASS LGN FelSe (FILF ,«nTS} 0TIl
LASSIGN F 10y (FILF,nua1i2a), (nulin)
LASSIGN Fi2S« (FILL,0TN2S), (UnTIM)
LASSIGH Fr80.(FLr ,DESLIG ) (1M

TASSIGN F A0, (FTLe, L0, (0nl), (Savt)
LASSIGN Frune (Flre,Caamn), (1)

JASSILN Fras.{Flur,s

LAaLIF), (1)

LASSTIGH FiSO,(F JLE,STRACTF), (tul), (SAavE)
IASSIGN F LS, EFTLE,LVITI), (101D, (SAVE)
PASHIGM Feaus (FiLE,Lvintie), (nullo Y, (SavE)
iLnan

TREE

(LVN,LYPRZDCY, (PER Y, (MR ) o LHFEE )L (5L, F ), LhF g

(EXEC), (IN3ICRDS), (INITI, (IWPUT), (READ), (ARTTE), (COMMDD), (DRCCY). 2

(PLEX11,(PRPLL), (PLACE), (DISTI, (FIX1),(P2PLL), (DBPLL), (RTEXL),; :

CRSATIN, (3%a8H1), (T9ANS1 ). (CL21), (CLS1), (PRCII, (RTCL), (RTCAL),;

(ATCB1),(GOCAE),{POCLY, (PFSI),(RT51),(RTSAL), (RT541),(POSL),:

(aDJ1)» (8DJa1), (ARTEXL), (HSaPTL), (ALALCL) , (LTNEAL), (ANALSL),

(LINESL),(PARL), (LIMECY1),(SIRT1), (&FT1), (3RD%1),(GND1),(STSS1),:

CINSTUY, (PLOTY), (ManERT))

EXEC=IN30CRDS=(:

NIT,:

IwPut,:

AEAI=R[TE-CO=9OD=T5C0M,

OLEA1-(PROLL,PLACE-DIST,FIY],POPL],EBPLI),:

RTEX]=(~NS2T1,S¥ASH]«TharN5)=CL21=CL51.,P9C1,HTC1=(RTCAT,RTCI1=GLCRT
),PIC1=6ICX1,P081,3T51=~TSa1=kTSRL,PNS1,3DJ]«2NJA1),;

ARTENI~(¥SART] , 3%NALL1=LI~EAL, 8N S1=LIMERT,PaR -LINECL,S0RTY,
ART1=dA5R]=601=5T551=1NSTL1.,PLAT1),;

VANEX1)

Compile and load job setup,
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GRAN REC NAME

4 51 ADJA1
4 55 ADJ1
10 145 ANALC1
5 67 ANALS1
1 8 ARTEX1
3 38 ART1
3 39 BRDR1
2 22 cL21
1 10 CLS51
3 34 COMMOD
5 63 DBCOM
2 15  DBPL1
2 15 DEBLOCK
3 45 DIST
1 6 EXEC
6 83  FIX1
1 7 GDCK1
4 51 GND1
8 117 INIT
11 167  INPUT
1 5§ INST1
3 3 10
1 11 LINEA1
1 11 LINEB1
1 11 LINEC1
146 96 LMPR2DC
10 152 MANEX1
4 56 PLACE
1 6 PLEX1
1 6 PLOT1
23 360 POC1
13 202 POPL1
6 93  POS1
3 31 PRC1
6 81 PRPL1
5 70  PRS1
5 139 PR2DCMPLD
1244 30084 PR2DS
4 60 PWR1
2 24 READ
1 11 RSART1
1 9 RSRT1
4 50 RTCA1
7 105 RTCB1
2 17 RTC1
1 12 RTEX1
1 9 RTSA1
4 48 RTSB1
2 28 RTS1
20 325 SMASH1
5 74 SORT1
2 15 STSS1
3 34 TAPES
2 57 TEMP
1 5 TRANS1
3 31  WRITE

Figure 7. PR2D source, object modules and load
module disc usage.
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Figure 8. NO002 — 4 bit adder partitioned logic diagram.
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METAL, POLY AND DUMMY CELLS

Figure 9. N002 — PR2D unmodified layout,
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Figure 10, C015 — programmable timer partitioned logic diagram.




8¢

LT 102, 04 {18
PR AN T b A PR 2 4 - —— — - i
i ' i { ' ; | ; ' i
78 "85 83 107:88 60 19 |31] 8 ! 20532 d o | 2 33‘ 10 {eil79} 90 |
: . i ; : , !
S S § A 5 | L :
Y T y
i 1 !
B 132 7 f29( 7 | 6 {18 |30) 5 |0 &7 [IZAGB Wsol 26 | A3 22 | m
114 121 64 [43 | 42 sz |4 121 h2d 14 37| 25 § 13 {36} 24 | m
1| es]l 120 | 54 }eo|63|115| 75 jaewzd 66 {106]109] 27 § a4 § 15 f35| 23 | 12
77 h1o 48 {| 490 |e2| 56 | 50 Je1} 55 | 74 {110} 30|40} 28 | 16 | 45 } 51
1 73 | 8 | 88 | 72 ] 53 [s9ff 47 |8 76 | 77 { 62| 87 | 46 § 70 | 57] 86

co
15

METAL, DIFFUSION AND DUMMY CELLS

Figure 11,
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TABLE 1,

EFFECTS OF VARYING THE NUMBER OF LOGIC CELL ROWS

ON THE PR2D LAYOUT OF THE C015 PROGRAMMABLE TIMER

Step and
Repeat
Number of (XxY) Longest Total Cell Cell Bonding Wiring Wiring Number of
Logic Cell Dimensions Chip Area Cell Row Row Length Area Pad Area Area Effect Inches Inches Tunnel
Rows (mils) (mils?) (mils) (mils) (%) (%) (%) (%) of Metal | of Tunnel Ends
5 237 X 156 36 972,0 156, 3 761.6 28,8 41,7 29,5 29.5 6.75 0.88 313
PR2D Program
Choice
6 213 X 169 35 997.0 129,.4 761.6 29,6 41.5 28.9 59.8 6,46 0.90 379
7 201 x 193 38 793.0 110.7 761,6 27.5 39.9 32,7 51.3 6.96 0.86 371
8 187 x 211 39 457,0 97.9 761.6 27,0 38,6 33.3 48,7 6.88 0.83 421







V. PR2D MODE AND LAYOUT CONTROL
PARAMETER DEFINITIONS
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000 0100

000=0300
A AN AR AR AR R AR R A AR AR AR A AR R A AR R AR RAA R AR AR R AR R AR R AR AR AR R AARAARAX Ak A A x w2000 0400
¢ ’ T T T T 000 6500
C AUTHOR ¢ RICHARD NOTO 000 0600
T 000 0700
c DATE WRITTEN: 1972 000 0800
c ) ) 000 0900
[ COMPANY ¢ RCA CORP, 000 1000
T ADDRESS + MAIL STOP 10-701 ' T T TTTTTIITTTTa00 {100
C FRONT & CUOPER 8TS, L o 000 1200
¢ CAMDEN, N, J., 08102 R © 7000 1300
C 000 1400
-C PHONE NUMBER: (609) 963~8000 ) 000 1500
c EXTENSION $ PC6TSS _ B 000 1600
Tt ’ 7T T 000 17060
CRAR RN RN RN AR A AR AR R A AR IR RRARAAKRR AR AR R A A IR AR AR R AR AR ANk ANk Ak kxxx000 1800
T ’ C T 000 1900
c THE PURPOSE OF THE PR2D PROGRAM IS 70 ASSIST IN THE DESIGN OF LSI 000 2000
C ARRAYS, BASIC DESIGN DATA (ASSIGNMENT OF EWLEMENT NUMBERS TO 000 2100
c PATTERNS AND NODE CONNECTIVITY DATA) ARE TRANFORMED TO ARTWORK 000 2200
T INSTRUCTIONS, THESE INSTRUCTIONS ARE USED BY THE ARTWRK PRUGRAM 900 2300 ~
c TO GENERATE ARTWORK COMMANDS USED FOR PLOTTING FINAL ARTWORK 000 2400
C MASKS, T ’ 000 2500
C 000 2600
C THIS PROGRAM PROVIDES TwO-DIMENSIONAL PLACEMENT OF CELLS ON THE 000 2700 -
Cc PLACEMENT SURFACE AND A Ta0=DIMENSIONAL ROUTING OF CONNECTIONS 000 2800
T ~AMONG THESE CELLS, EACH SUBROUTINE IS MODULAR AND CAN'BE ~ ~ 7~ ~ 7000 2900~
C REPLACED OR MODIFIED. 000 3000
c 000 3100 ~
ChAR AR AR I AR RAR A RN R AN R R AR R AN R F AR AR AR R L RA AR RN AR ARk Ak Ak k Rk kknrkaxkkxx000 3200
v . T T T 000 3300
C THE PURPOSE OF THE EXEC PROGRAM IS TO CONTROL THE SEQUENCE OF 000 3400
T~ ~ EXECUTION OF THE PR2D PROGRAM, THE EXEC PROGRAM ITSELF HAS BEEN 000 3500~
£ KEPT TO MINIMUM SIZE AND ALL FUNCTIONS ARE OVERLAID AT THE END 000 3600
B o OF EXEC SO THAT THE STORAGE REQUIREMENTS FOR THE PR2D PROGRAM - 000 3700
c WILL BE MINIMUM, THE EXEC PROGRAM 1S CONTROLLED B8Y THE MODE 000 3800
(o4 PARAMETERS, THESE PARAMETERS SPECIFY THE START AND END OF° 000 3900
c EXECUTION OF THE PR2D PROGRAM, THIS FEATURE IS CALLED "RESTART"™, 000 4000
- THIS FEATURE ALLOWS THE USER TO INTERUPT THE OPERATION OF TFE 000 4100
C PR2D PROGRAM AND, IF DESIRED, MAKE CHANGES TO THE DATA STORED 000 4200
" C IN COMMON, ALL INTER-FUNCTION (PL,RT,ETC,) DATA ARE TRANSFERRED 000 4300
c THROUGH COMMON OR THROUGH MAGNETIC TAPE, THOSE ARRAYS THAT ARE 000 4400
- C NOT IN COMMON ARE ONLY USED WITHIN THAT PARTICULAR FUNCTION,™ 000 4500
C IF NON=COMMON DATA MUST BE TRANSFERRED, IT WILL EITHER BE WRITTEN 000 4600
“C """ TEMPORARILY TO COMMDN OR TO MAGNETIC TAPE,  ~— ~ TTTTTT T T T 00 4700
c 000 4800
T AR AR AR AR A AR AR ARk R A AR AR AR R A A IR AR AR A AR AR AR AN KRR AR AR AR AR A AR A xkkakwxxx 000 4900 ~
Cc. 000 5000
[ RESTART FEATURE: ST 000 S100
c 000 5200
T T MODEC!1) = ISTART IS THE STARTING. FUNCTION PARAMETER. ~  — ~7~000 5300
c (1=2) = 0, 1 START WITH INPUT FUNCTION, 000 S400
C =2 START WITH PLACE FUNCTION, - ~T 000 5500
C =3 START WITH ROUTE FUNCTION, 000 S600
c— 2 4 START WITH ART FONCTION,” 7~~~ "7 77 800 5700 ~
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c
c —
c
c MODE (2)
¢ (3=4)
L o -
o
¢ e
c
C. _
c MODE (3)
- (5=6)
C
£ .
¢
¢
o
c MODE (4)
¢ (7-8)
c .-
T
c .
<
c
T MODE (5)
o (9-12)
I
c MODE (6)
o (13=16)
c
c
c
- —
c
o
c MODE (7)
o (17-20)
c__.
o
c
o
o MODE (8)
T (21=-24)
c
——— -
c MODE (9)
ot (25-28)
T MODE(10)
: (29=32)
: MODE(11)
: (33=36)
T ° MODE(12)
(37=40)

l.(l(l(l(

|

=5 START WITH MANMOD FUNCTION. 000 S800
=6 ERROR CONDITIDN SWITCH, - __ 000 5900
T 000 6000
= JST,» 18 THE suB-REsrART, WITHIN FUNCTION, START WITH 000 6100
PARAMETER, SEE EACH FUNCTION EXECUTIVE FOR 1000 6200
DETAILED INFORMATION ON JST, . .. 000 6300 _
THIS CONTROL IS ONLY USED FOR DEBUGGING OF THE 060 6400
PROGRAM AND CAN ONLY BE EXERCISED WHEN MODE(1) = 000 6500
MODE (3), 000 6600
' 000 6700
z IEND IS THE ENDING FUNCTION PARAMETER, 000 6800
x| END AFTER INPUT FUNCTION I8 COMPLETE, _ 000 6900
=2 END AFTER PLACE FUNCTION 18 COMPLETE. 000 7000
=3 END AFTER ROUTE FUNCTION IS COMPLETE, .. 000 7100
= 4, 0 END AFTER ART FUNCTION ~ IS COMPLETE. 000 7200
=5 ERROR CONDITION SWITCH,. _ . _._ __ 000 7300_
000 7400
= JEND, IS THE SUB=RESTART, WITHIN FUNCTION, STOP 000 7500
AFTER PARAMETER, SEE EACH FUNCTION EXECUTIVE FOR 000 7600
DETAILED INFORMATION ON JEND, . 000 7700
THIS CONTROL IS ONLY USED FOR DEBUGGING OF THE 70006 7800
PROGRAM AND CAN ONLY BE EXERCISED WHEN MODE(1) .3 000 7900
MODE(3). 000 8000
000 8100
= ID IS THE CHIP IDENTIFICATION # (0 < 1D < 1000), 000 8200
(SEE INPUT, READ & WRITE FUNCTIONS) 000 8300
T 7T 77000 8400
= ITECH, IS THE TECHNOLOGY CONTROL SWITCH, 000 8500
= 0,1 IS FOR METAL GATE BONDED WIRE, 000 B600"
2 1S FOR BEAM LEAD METAL GATE, 000 8700
=3 IS FOR POLY=SILICON, 000 88007
= 4 IS FOR BEAM LEAD POLY=SILICON, 000 8900
=5 I8 FOR SOS BONDED WIRE T T TTTTT000 9000
s 6 1S FOR S0S BEAM LEAD. 000 9100
000 9200
= PIN DATA FILE SwITCH, 000 9300
(SEE INPUT FUNCTION). 000 9400
= 0, 1 PIN DATA ARE FROM TAPE, 000 9500
= 2 PIN DATA ARE FROM TAPE AND FROM CARDS. "~ T 000 9600
=3 PIN DATA ARE FROM CARDS, 000 9700
000 9800
= PIN DATA VALIDATION KEYS, 000 9900
= N1, N2, N3, N4, NIN2 I8 THE REVISION LEVEL OF DATA, 000 0000
N3N4 18 THE ENGINEERING LEVEL OF DATA.000 0100
T 000 0200
= ITYPE, I8 CHIP DESIGN, 000 0300
= 0, 1 IS TYPE 1 DESIGN, 000 0400
000 0500
IS USER SPECIFICATION OF NUMBER OF CELL ROWS, 000 0600
= 0 PROGRAM DETERMINES NUMBER OF ROWS, 000 0700
= N USER SPECIFIES NUMBER OF ROWS, T € N € 2T, ™ "~ ~"""°00 0800 -
: 000 0900
1S USER SPECIFICATION OF NUMBER OF BONDING PADS 000 1000
ON EACH EDGE OF CHIP, MUST BE > ®& CALCULATED BY 000 1100
PROGRAM R 000 1200
_ —000 1300
I8 SPECIAL CHIP DESIGN CONTROL SWITEH, ™ ~ ~ 7~ 777 0600 1400
= 1 IS PARAMETER MODIFICATION OPTION NO. 1, 000 1500
= 2 IS PARAMETER MODIFICATION OPTION NO. 2, ~ T000 1600
= 3 IS PARAMETER MODIFICATION OPTION NO, 3. 000 1700
= 4§ IS PARAMETER MODIFICATION OPTION NOJ &7 ™ T go0 1800
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: = S 1S PARAMETER MODIFICATION OPTION NO. 5. 000 1900
° = 6 IS PARAMETER MODIFICATION OPTION NO. 6, 000 2000
- 7 i = 7 1S PARAMETER MODIFICATION DPTION NO. 7. 000 2100
: = 8 1S PARAMETER MODIFICATION OPTION NO,., 8, 000 2200
o s 9 1S PARAMETER MODIFICATION OPTION ND. 9. T T 000 2300
z . ' 000 2400
b MODE(15) IS A DEBUG CONTROL FOR COMMON DATAPRINT IN READ ~ —~ 000 2500
Jod (49=52) AND WRITE, 000 2600
T T 7 371, 2 PRINT CcOMMON DATA IN READ FUNCTION, 000 2700
: = 2, 3 PRINT COMMON DATA IN WRITE FUNCTION, 000 2800
- = IDBCOM, - T 000 2900
2 000 3000
: MODE(16) = IDBPL, IS DEBUG CONTROL FOR PLACE FUNCTION, T 7000 3100
z (53=56) o _ 000 3200
> T T 0060 3300
: MODE(17) = IDBRT, IS DEBUG CONTROL FOP ROUTE FUNCTION, 000 3400
s (57=60) 000 3500
: . 000 3600
3 MODE(18) = IDBART, IS DEBUG CONTROL FOR ARTWORK FURCTYON, — — 000 3700
: (61=64) : 000 3800
oy o ’ T 000 3900
: MODE(19) = IDBMAN, IS DEBUG CONTROL FOR MANMOD FUNCTION, 000 4000
b (65+68) - T T T T T T T T T 006 4100
: 000 4200
SRR AR AA R R KR AR R AR R AR AR AR AR AR R AR AR AN RANRRRRRRRARRARNRAARR A AN Rk k000 4300
: 000 4400
B ITTITEIE AN N oo T 000 4500
. * 000 4600
b e T T ST T T T T T 800 4700
: * 000 4800
M ’ o e 000 4900
: FOR NON=TwO BYTE INTEGER MACHINES, PULL ALL 000 5000
TTTTT T T ®IMPLICIT INTEGER #*2(I=-NY™ CARDS IN "ALL SUBROUTINES., 000 SI100
s 000 S200
M ARRAY: FUNCTION EQUIVALENCE: FUNCTION " COMMONT "~ 7 900 5300
M RELATED USED: USED: 000 S400
. ARRAY? © 77 000 SS00
: 000 5600
- ALCJIX) INPUT NONE NE 777 T TN T T T T 000 ST00
: NONE ’ 000 S800
: AL(CI) COMMDD NONE NA NOD 000 S900
: NONE 000 6000
: AL(I,J) PLOT1 NONE NA ’ NO 000 6100
. NONE : 000 6200
YT BETA(JX) ' INPUT NONE " NA T T T 7RO T T T 77000 8300
: NONE 000 6400
; BL(I) POPL1 NONE NA NQ 000 6500
: NONE 000 6600
: BL(I) PLOTI NONE NA " NDT 77 000 8700
: NONE 000 6800
Ty T CHIPLIY) ALL NONE T NE T YES T T 00 8900
. NONE 000 7000
M CL(I) POPL1 NONE NA ’ © NO o " 000 7100
: NONE 000 7200
: DES(I,J) INPUT NONE NA T NQ ’ 000 7300~
. JPTN(I,J) INPUT NONE NA NO 000 7400
M pL(I) PLOT! NONE " NRCTTTTTT N o500 7500
: NONE 000 7600
bl ICAP(I) ALL NONE NA T YES T 000 7700
bt NETOT(I) PLACE NONE NA NO 000 7800
pt NETCI,J) INPUT NONE NA TN T T T T 000 7900

34



iz

INFO(I.J)
1Z(I)
1y
. JPAR(D)
IPIN(I/J)
L JPINULD)
AN
__ _INFO(I,d)
JART(T,J)
) NONE
JP(I,J)
MAP/KP
JPAR(I)
el IPCD
~ JPINCI,J)
~ IPIN(I,J)
JPTIN(I,J)
DES(I,J)
KEL(I,J)
. NONE
KLASS(I,J)
NONE
KP(I,J)
JP/MAP
TKP(1,J)
NONE
TTTTKRRYA(ILT)
NONE
LC(1,J/,K)
LS(I,J,K)
LCSs(1)

(Y X%

J

]\olqlttqtn

(NN NNV IWRY

oo duoe

Y IV AN LY ALY

!

NONE
LCS1(1)
LLCD)

NONE
= LMD

NONE
LNAD(I)

NONE
""" LODE(I)

MODE (1)
~ CSTT,J,K)

LCCI,J,K)

LTCI,J)

LC
TITTTUWET(L, )
ICAP(I)
T NETOT(IV
NETOT(I)

"~ ICAP(I)

NET(I,J)
ST ONODUINC

NODE (1)
= T RODE(I)}

IllI!I\llll’ll.il“‘l'l1"l

lllT(ll’llllll\*llt

'
lll,lll e

Leegert

— NOOYIY
NR(I,J)
ST T NONES

'
AR AYRY

ALL NONE
DIST NONE
ALL NONE
INIT NONE
ALL NONE
INPUT NONE
DIST NONE
ALL NONE
ART LCS(I)
PLACE LCSCI)
PLACE LCS
INIT NONE
ALL NONE
INPUT NONE
ALL NONE
INPUT NONE
INPUT NONE
INPUT NONE
ROUTE JART
PLACE LCS(I)
PLACE LCS
ROUTE JART
FIX1 NONE
ROUTE/ART LCS(I)
ROUTE/ART LCS(I)
NONE - JP/MAP/LNAD/KP

JART(1,J)

LC(I,J,K)

LSCI,J,K)
CONTINUATION OF LCS(I)
ALL NONE

ALL NONE
PLACE LCS(I)
READ NONE
ALL NONE
ROUTE/ART LCS(I)
ROUTE/ART LCS(I)
PRS1 NONE
ROUTE/ART LCS(ID)
INPUT NONE
ALL NONE
PLACE NONE
PLACE NONE
ALL NONE
INPUT NONE
ROUTE NODE (1)
PLACE NOD (1)
ALL UP  NOD(IY
TO ROUTE

“ROUTE NODE (1)
ROUTE NONE

NA YES " 000 8000
NA NO 000 8100
NA — YES 7 000 8200
NA NO 000 8300
NA YES ~ T 000 8400
NA N0 000 8500
NA NO : 000 8600
NA ) YES 000 8700
NONE YES 000 8800
000 8900
NA YES 000 9000
NONE YES 000 9100
NA NG 000 9200
NA YES 000 9300
NA NO 000 9400
NA _YES 000 9500
NA NO 000 9600
NA NO 000 9700
NA NO 000 9800
e 000 9900
ALL (LCS) YES 000 0000
000 0100
NONE YES 000 0200
NONE YES 000 0300
ALL (LCS) YES 000 0400
000 0500
NA TUNOT TTTTT T 66 0600
000 0700
NONE YES 000 0800
NONE YES 000 0900
PLACE YES 000 1000
ART YES 000 1100
ROUTE, ART " YES® © 70007 1200
ROUTE, ART YES 000 1300
000 1400
000 1500
NA NO 000 1600
000 1700
NA YES © T 77 007 TB00
‘ 000 1900
NA YES 000 2000
000 2100
NA NOD 000 2200
NA YES 000 2300
NONE —YEST © T T 000 2400
NONE YES 000 2500
NA NO' Q00 2600
000 2700
NA& NOT T " ° 00 2800
NA YES 000 2900
NE™™" ~°7T RGO T TG00 3000
NA NO 000 3100
NA YES 000 3200
NA NO 000 3300
UP TO ROUTE YES 000 3400
ROUTE YES 000 3500
ROUTE™ """~ """ YES =" " 900 3600
000 3700
PLACE ™ "~ """ ""YES " " ° 60U 3800
NA YES: 000 3900
- T T T T 6004000
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MAP(I,J/K)
JP
KP
__"MODE(I)
- LOBE(I)

|

. TAPE USAGE 1IN
__SUBROUTINE:

\plq\'|ﬁ|'t1tcto

——

!l\Jil\
|
|

%‘..ﬁ

EXEC
TINIT

lll'|lllllll

seoes

T OINPUT
READ

1

WRITE
777 COMMOD
pbscom
PLEX1

'

ll(‘(ll*lll;(ll

; " RSPL1
PRPL1
PLACE

1\'”!!!“'!

[
Q
-
[/
—

FIxi

°~  POPLI
" DBPLI
RTEX1
RSRT!

XXV EVEVEVR 1.|1|.|él:m

TSMASHRT

'?" TRANS1
T T
TS
§' PRC1
<~ RYC1
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PLACE Les(I
PLACE LCS
PLACE Lecs
ALL NONE
READ NONE

PR2D PROGRAMs
TAPES:

N N N N
0 0 0 0]
T T T T
0 "0 0 0
1 1 2 2
0 5 0 5
X X

QUWO=-D2Z

*]

NONE TYEST 06 4io0
NONE _ ___YES 000 4200
NONE YE 600 4300
NA __YES 000 4400
NA NO 000 4500
000 4600

000 4700

NWO 0O Z
Qe Z

TTT TTTTTTTO00 7300

000 8400

T 000 8500
000 8600

000 8700,
000 8800

T X 000 B900
000 9000

X 900 9100
000 9200

600 9300 -
000 9400

T 77000 9500
000 9600
00079700
] 000 9800

7000 9900
000 0000

000 0100 -




000 0200

_____RTCA1 R _ 000 0300

: 000 0400
. RTCB1 000 0500
: 000 0600
. GDCK1 000 0700
: 000 0800
. ._._POC1 X X oo e ol ._...__000 0900
: 000 1000
p PRS1 X 000 1100

: 000 1200

: RTS1 000 1300

p . 000 1400
_=_ ... RTsal e 000 1500

; 000 1600

: RTSB1 000 1700

: 000 1800
. POS1 X 000 1900

: 000 2000
- ADJI X1 X1 ) o ____X2000 2100 _
. 000 2200

p ADJAL 000 2300
; 000 2400
. ARTEX1 000 2500
H - 000 2600

p RSART1 X X L 000 2700

: - ’ T 7T 77 000 2800
: ANALCY X 000 2900

: 000 3000
: LINEAL X 000 3100
N 000 3200
: ANALS1 X o o 000 3300
T T B T ] 000 3400
: LINEBI X N 000 3500
o ’ 000 3600
. PWR1 000 3700
M 000 3800
M LINEC1 X . 000 3900
- o ' ’ T T T 0074000
H SORT1 X - 000 4100
. 000 4200
: ARTH X1 *2000 4300
o 0006 4400
: BRORY 000 4500
M . T TTTTTT T T T 000 4800
: GND1 000 4700
: 000 4800
; STSS1t x1 *2000 4900
M 000 S000
. INSTI1 X1 *2000 5100
: b . . . 500 52

M PLOT1 X : 000 5300
: B 000 5400
: MANEX1 000 S500
'T S 000 S600
: * IF REQUIRED. 000 5700
v T T X TYAPE IS USED, ’ T T T T T 77000 5800
' - 000 5900
T AR AR R R AR R KRR A KRR AR KRR AR KR RRA R IR AR KRR AR KRR ARk Rk Rk hk kR kR AN kR Rkwhkaaxaxx000 5000
s 000 6100
=

AARR KKK = —=  ———— 500 6200

37



T 7000 6300

. KKK 000 6400
A x7 - 000 6500
: 000 6600
H ARRAYS IN COMMON: - T 777 77000 &700
: 000 6800
H IMPLICIT INTEGER (I=N) o7 TTTTTTT000 8900
H INTEGER %4 ICARD, 1ICORE, IPRT, JDATA, JPDF, KART 000 7000
R ' ' o T 000 7100
DIMENSION CHIP(13), ICAP(400), CINFO(S00,7), 000 7200
R IP(1000), IPIN(200,3), LCS8(12000), LECS1(120007), 000 7300
2 LIM(300), MODE (19), NODE (4000) , NR(1000,7) 000 7400
; T T 000 7500
COMMON ICARD, ICORE, IPRT, JDATA, JPDF, KART 000 7600
T EOMMON CHIP, ICAP, INFO, 000 7700
1 1P, IPIN, LcsS, LCSst, 000 7800
2 LIM, MODE , NODE, NR 000 7900
: . 000 8000
' COMMON EQUIVALENCE: . T 000 8100
! _ _ o 000 8200
T T EQUIVALENCE 000 8300
1 (ISTART,MODE( 1)), (JST +MODE( 2)), (IEND ,MODE( 3)), 000 8400
2 (JEND ,MQDEC( 4)), (ID +MODEC S)), (ITECH ,MODET 6)), ~ 000 8500
3 (ITYPE ,MODE( 9)), 000 8600
4 (IDBCOM,MODE(15)), (IDBPL ,MODE(1&)), - ~000 8700
5 (IDBRT ,MODEC17)), (IDBART,MGDEC(18)), C(IDBMAN,MGDE(19)) 000 8800
T~ T TERUIVALENCE T 000 BY0CG
1 (IBYPL ,LIMC 1)), (ICAPX ,LIMC 2)), ' 000 9000
2 (1DX PLIMC 4)),  (IDY JLIMC 5)), (IERR ,LIFMCT ®)), ~000 9100
3 (16D JLIMC 7)), (IGDCK ,LIMC 8)), (IGDD ,LIMC 9)), 000 9200
4 (IGD1 ,LIMC 10)), (IGD2 ,LIM( 11)), C(INFOX ,UCIMT 1233, 000 9300
5 CINFOY ,LIM( 13)), C(INFOY1,LIMC 14)), CINFOY2,LIM( 1S)), 000 9400
— "B (INFOY3,LIM( 16)), (INFOY4,LIM{ I7)Y, CINFOYS,CIM{ I18)), 000 9500
7 (INFOY6,LIM( 19)), CINFOY7,LIMC 20)), C(IPAD ,LIM( 21)), 000 9600
8 (IPAGE ,LIM( 22)), (IPINX ,LIM{ 23)), (IPINY ,LIM{24Y), 000 9700
9 (IPINYC,LIM( 25)), C(IPINYR,LIMC 26)), CIPINYX,LIM( 27)), 000 9800
A CIPINYY,LIM( 28)), (IPX —,,LIMU3T)Y, = ~000 9900
- B (IROW ,LIM( 31)), (ISwWl ,LIM(C 32)), (ISw2 ,LIM( 33)), 000 0000
/¢ (IY HLIMC 34)), (IZX JLIMC 353, (10 — ,CIFMC 367y, 000 OI00 "
D (11 SLIMC 37)), (12 SJLIMC 38)), (I3 fLIMC 39)), 000 0200
E (14 HLIMC 40)), (IS JLIMC 41)), (1B HLTMOTEEY) ™ T 000 0300
EQUIVALENCE _ 000 0400
1 (Ja fLIMC 49)), (JARTX ,LIM(C S0)3, (JARTY ,LIM( SI)), = ~ 000 0500
2 (JARTY1,LIM( 52)), (JARTY2,LIM( 53)), (JARTY3,LIM( S4)), 000 0600
TTUTTR T UT(IARTYY,LIMC 55)),  (JARTYS,LIM( S8)Y, (JARYYE,CIM(STY), 000 0700
4 (JBAD ,LIM( 58)), (JDEBUG,LIM( 60)), 000 0800
5 (JEL LIMC 613), C(JELR ,LIM( 62)), ~ T T T 000 0900
6 (JL LIMC 65)), (JN LIMC 66)), 000 $000
7 (JNGG  ,LIM{ 67)), (JNTG ,LIM({ 6B)), ~TJO ~ SLINMC 69)), 000 1300
8 (JPX LIMC T0)), (JPY JLIMC 71)), CJROW ,LIMC 72)), 000 1200
§TTT (JRBPT LLIMC 73)Y,  (JSL T C,LINMCTTAYY, ’ v
- A (JSWPL ,LIM(C 76)), (JSW1 ,LIM(C 77)), (JSW2 ,LIM( 76)). 000 1400
- (JSW3  ,LIM({ 79)), (J3W4 ,LIM(C 80)), (JSWS —, 1500
c (JTDAMN,LIM( 82)), (JTDAMO,LIM( 83)), (JTOT ,LIM( 84)). 000 1600
D (Ju JLIMC 8S)), (JX SLIMC B8Y), (JY ~ L, LIMUSTYY 000 1700
EQUIVALENCE : 000 1800
AR PR {KBAD ' ,LIM[ 9577, ’ ’
2 (KLASSX,LIM(C 97)), (KLASSY,LIM(C 98)), (KNODE ,LIM( 99)), 000 2000
3 (KNT SJLIM(100)), (KODE ,LIM(CIOI¥), ’ ’ 2100
4 (KODEG ,LIM(103)), (KODEM ,LIM(104)), (KODET ,LIM(105)), 000 2200
TTTT TS T TURODEV ,LIM(106)), (ROUNT LIM{TIU7Y), (KP: ’ ’
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(KPAD3
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3

(KROW

(KSXR
(K8YB
(KXLL

TTT(RXUR
(KX2
(KYR
(KY1
(KS0
(K200

(LCSX
(LCXRL
(LCXTR
. (LCYEB
(LCYRT
(LCYosB
(LEFT
(LINE
(LLE
(LSW1

EQUIVALENCE

(LSWd
(LSXEL
(LSXLR
(LSXRR
(LSXoL
(LSYC
{LVL
(LXSN
(LX3
(LYA
(Ly2
EQUIVALENCE

(MAPX
(MAX
(MAXY
(MIDY
(MINX{
(MODEX
(MXEL
(MZA
EQUIVALENCE

EQUIVALENCE

'LIMC109)),
LIMC112)),
JLIMITISYY,
LIM(118)),

LIM(121)),
LIMC124)),
LIM(1273),
yLIM(130)),
LIM(133)),
LIMC136)),
LIMC139)),
fLIMCL142)),
(LIM(145))

LIM(1S4)),
LIM(C157)),
LIM(160)),

LIMC163)),

fLIM(166)),
LIMC169)),
LIM1T72)),
LIM(175)),
LIM(178)),
(LIM(181)),

LIMC184)),
rLIM(157))I
LIM(190)),
LIM(193)),
JLIM(196)),
PLIM(199)),
yLIM(202)),
P LIM(205)),
LIM(208)),
PLIM(C211)),
FLIM(214)),

LIM(223)),
LIM(226)),
yLIM(229)),
JLIM(232)),
LIM(235)),
LIM(238)),
yLIM(241)),
LIM(C244)),

(NDXART,LIM(253)),

(NDX3

P LIM(256)),

(NETOTX,LIM(259)),

(NNODE
(NODEX
(NODX
(NROW
(NRY
{NRY2
EQUIVALENCE
(NRYS
(NS
(NSHY

'LIM(262)),
LIM(265)),
yLIM(268)),
LIM(271)),
LIMC274)),
JLIM277)),

yLIM(280)),
LIM(283)),
LIM(286)),

(KPAD1 ,LIM(110)),
(KPMX  ,LIM(113)),
(kPX1 ~LLIM(116)),
(KSXE ,LIM(119)),
(KSXT ,LIM(122)),
(KSYT ,LIM(125)),
(KXLR ,LIM(128)),
(kXZ LIM(131)),
(KX3 LIM(C134)),
(KYT LIMCL3T)),
(KYR LIMC140)),
(K100 ,LIM(C143)),
(LEXC  ,LIM(155)),
(LCXRR ,LIM(158)),
(LCYC ,LIM(161)),
(LCYET ,LIM(164)),
(LCYTB ,LIM(167)),
(LCYOT ,LIM(170)),
(LIMINT,LIMC173)),
(LINT ,LIM(176)),
(LNADX ,LIM(179)),
(LSwWe2 ,LIM(182)),
(LSwS ,LIM(185)),
(LSXER ,LIM(188)),
(LSXM  ,LIM(191)),
(LSXTL ,LIM(194)),
(LSXOR ,LIM(197)),
(LSYM  ,LIM(200)),
(X fLIN(203)),
(LX1 PLIM(206)),
(x4 yLIM(209)),
(LYSN  ,LIM(212)),
(LY3 HLIM(215)),
(Lex LIM(218)),
(MAPY ,LIM(224)),
(MAXX  ,LIM(227)),
(MAXY1 ,LIM(230)),
(MIN HLIM233Y),
(MINY ,LIM(236)),
(MPAD ,LIM(239)),
(MXEL1 ,LIM(242)),
(MZB LIM(245)),
(NDX1{ LIM(254)),
(NDX4 SLIM(257)),
(NEW LIM(260)),
(NNODE1,LIM(263)),
(NODEX1,LIM(266)),
(NPAD ,LIM(269)),
(NRX SLIM(272)),
(NRYM  ,LIM(275)),
(NRY3 ,L,LIM(278)),
(NRY&6 ,LIM(281)),
(NSB LIM(284)),
(NSL LIM(287)),

(KPAD2
(KPMY
(KPY —

(KSXL

(KSX0
(KTOT
(KXUL
X1
(KYE
(KYQ
(KY3
(K150

(LCXM
(LCXTL
(LCYM
(LCYRB
(LCcyTT
(LE
(LIMX
(LIN3
(LROW
(LS8W3

(LSxC
(LSXLL
(LSXRL
(LSXTR
(L8YB
(LSYT
(LXA
(Lx2
(LY
(LY1
(LY4
(LLx2

(MAPZ
(MAX X1
(MIDX
(MINX
(MINY]
(MROW
(Xt

(M1

(NDX2
(NEND
(NMIX
(NOINT

LIMC111)),
LIM(114)),

SLIMTTTTYY,

SLIM(120))

LIM(123)),
PLIM(126)),
+LIM(C129)),

SLIM(T32YY,

£LIM(135)),
LIM(138)),
LIM(141)),
(LIM(144)),

JLIM(156)),
+LIM(159)),
JLIM(162)),
LIM(165)),
/LIM(168)),
HLIMEITENS,
LIM(174)),
JLIMCLT ),

FLIM(180)),

+LIM(183))

JLIM(1BE)Y),
SLIM(189)),
LIM(192))Y,
1LIM(195)),
yLIM(198)),
LIM(201)),
LIM(204)),
yLIMC207)),
HLIMC210)),
yLIM(213)),
LIM(216))

LIM(219))

LIM(225)),
yLIM(228)),
LIM(231)),
LIM234)),
LIM(237)),
LIM(240)),
LIMC243)),
JLIM(246))

/LIM(255)),
LIM(258)),
LIM(281)7,
LIM(264)),

(NDDEX2,LIM(267)),

(NPT

(NRXM
(NRY1
(NRY4

(NRY7
(NSHX

yLIM(270)),
LIM(273)),
LIM(276) ),
HLIM(279))

LIM(282]),
(LIMC285)),

(NSTART,LIM(288)),

000 2400
000 2500

000
000
000
000
000

000

000
000
000
000
000
000
000
000
000
000
000

000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000 2600

2700
2800
2900
3000
3100 -
3200
3300
3400
3500

3600

3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700
4800
4900
S000°
5100
5200
5300
5400
S500
S600
5700
5800
5900
6000
6100
6200
6300
6400
6500
6600
6700
6800
6900
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400
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4 (NSU PLIM(289)), (WX 1LIM(290)), (NXL LIM(291)), 000 8500

cooOoo0o0o000n

CAOICACICIOICICICICIC]

S (NXU PLIM(292)), (NXX (LIM(293)), (NX1 LIM(294)), 000 8600
T 6 (NYB LIM(295)), (NYT LIM(296)), (NI LINC29T)) 000 8700
C 000 8800
kAR AR AR R AR AR R A AR R AR AR AR KA AAARAN NN AR AR AR AR R AN A AR AN RRARARARARARAAAAA*XA2000 8900
C 000 9000
CxhkrABAXKX 000 9100
* 000 9200
*ok ok 000 9300
* 000 9400
000 9500
CALL INIT SUBROUTINE TO READ MODE DATA, CLEAR COMMON AND 000 9600
INITIALIZE PROGRAM CONSTANTS AND PARAMETERS, 000 9700
900 9800
CALL INIT 000 9900
60 TO (100,1000,1000,1000,1000,9000), ISTART 000 0000_
¢ 000 0100
Ak AR AR AR R KRR KA KRR AR AR IR I AR IR AR IR R RARIRRRR A XA AR AR AR R AAR R RN Rx000 0200
o 000 0300
C CALL INPUT FUNCTION TO READ IN DESIGN DATA AND PIN DATA, 000 0400
c 000 0500
Chrxhkxhkkx 000 0600
[4 * 000 0700
c %%k 000 0800
¢ * 000 0900
C 000 1000
T 100 CALL INPUT ’ 600 1100
GO TO (2000,200,200,200,9000), IEND 000 1200
o : 000 1300
AR A A AR RRR KRR AR R T AR IR A AN IR AN R IR A AR AR AR R AR AR AR ANk Rk kA Rk Ak hx*Axax000 1400
ot ’ 000 1500
CRERRRKKKAK 000 1600
o * 000 17007
o *dok 000 1800
ot * 000 1900
o 000 2000
o CALL PLACE FUNCTTION TO GENERATE A TWO DIMENSIONAL PLACEMENT. 000 2100
o 000. 2200
S 200 IFCITYPE.EQ.1) CALL PLEXt 00072300
60 YO (9000,2000,300,300,9000), TEND 000 2400
000 2500
KARKRRERAKAR A AR F R AR AR R IR AR A RR AR AR AR A AR A AR R AR A AR R A AR AR Rk AR ANk Ak x%x000 2600
000 2700
CALL RQUTE TO GENERATE A TwO DIMENSIONAL ROUTING 000 2800
OF NODES ON THE CHIP, 000 2900
000 3000
AkkkkRxRK 000 3100
* 000 3200
* &k 000 3300
* 000 3400
000 3500
300 IFCITYPEL.EQ.1) CALL -RTEX1 000 3600
GO TO (9000,9000,2000,400,%000), IEND 000 3700
c ] 000 3800
R A AR AR AR R A R AR A AR AR AR AR R IR R IR AR R AR A AA AR AR R R A AR R A AR ARk Rk xAxrex 2000 3900
< 000 4000
e CALL ART 710 wWRITE ARTWORK INSTRUCTIONS TO THE OUTPUT TAPE. 000 4100
o 000 4200
TARKRAK KRR 000 4300
» * 000 4400
oy * A% 000 4500
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c * 000 4600
. 000 4700
400 IF(ITYPE.EQ.1) CALL ARTEX1 000 4800
GO TO (9000,9000,9000,2000,9000), IEND 000 4900
000 5000
****.**************.********.**********.*.***********t******.*.*****.**ooo 5100
< 000 5200
e CALL READ TQ RECOVER COMMON DATA STORED ON MAGNETIC TAPE, THEN 000 S300
> GO TO PROPER RESTART FUNCTION, 000 S400
c 000 SS500
CRRKARAAAAR 000 S600
C * 000 5700
[ T2 000 5800
o % 000 5900
c 000 6000
1000 CALL READ 000 6100
GO TO (9000,200,300,400,3000,10000), ISTART 000 6200
< 000 6300
R A AR R AAR A IR AR R R AR AR R AR AR A AR R AR IR AR A AR AN IR R AR AR F Ak kR R A kA Ak Ak kkx 2000 6400
< 000 6500
< CALL WRITE TO STORE COMMON DATA ON MAGNETIC TAPE, 000 6600
M 000 6700
CARKRKK KKK 000 6800
: * 000 6900
: Ak k 000 7000
< * 000 7100
s 000 7200
2000 CALL WRITE 000 7300
GU TO 10000 000 7400
< 000 7500
AR A AR AR KA A AR R A AR A AR R A A A AR ARA KRR AR KRR AR AR RN AR RAR KA AR R A AR R ARk w®000 7600
. 000 7700
I ¢ALL MANMOD FOR MAKING MANUAL CHANGES TO THE ARTWORK INSTRUTTIONS.000 7800
: 000 7900
SRAKKKAKNK K 000 8000
o * 000 8100
c * kK 000 8200
c * 000 8300
-T 000 B400
3000 CALL MANEXt 000 8500
GO0 TO 2000 000 B600
C 000 8700
Caa sk kA A A AR kKR kR KAk kAR AR IR AR R AR AR AR AR R I AR R AR AR R KA AR R Ak Ak kxxkkakxax000 8800
C 000 8900
T CALL OBCOM TQ PRINT OQOUT COMMON DATA, 000 9000
C 000 9100
Cakkhknhnk 000 9200
c * 000 9300
C * Kk 000 9400
c * 000 9S00
-T 000 9600
9000 CALL LBCOM 000 9700
c 000 9800
C******tt****i*i*t*****i******ﬁ******k********i*it*********t*****t*****to00 9900
c 000 0000
10000 STO™ 000 0100
T TEND w00 0200 °
CSTARTC INIT VEROOL 050674 1A 000=0100
- SUBROUTINE INIT. 000 0200°
C 000 0300

AR K AR AR AR A A kAR AT R AR KRN R RN AR I A AR AR AR KRR AR A RA AR AR R ARAR AR AR AR AR AR A AXAx000 0400
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[ 000 0S00
c THE PURPOSE OF THIS FUNCTION IS 70 READ & VALIDATE THE MQDE 000 0600
T~ 'PARAMETERS, CLEAR COMMON AND PRESET PROGRAM CONSTANTS anND™ 000 0700
c PARAMETERS. 000 0800
C 000 0900
c*********tt***i*t**t****i*it************t**ti*********i****tf*********iooo 1000
c 000 1100
C CHIP(IX): 000 1200
T T 000 1360
c THIS ARRAY IS USED TO STORE CHIP DESCRIPTION DATA, 000 1400
¢ 000 1500
C ICAP(IX): 000 1600
c 000 1700
c THIS ARRAY IS USED TO STORE THE NODE CAPACITANCE OQF NNDE IX, 000 1800
T 77 000 1900
C INFOCIX,IY)? 000 2000
c 000 2100
C IX IS THE ELEMENT NUMBER ASSIGNED TO A DEVICE. 000 2200
C 000 2300
c IY IS USED TO STORE DATA ASSOCIATED WITH ELEMENT IX, 000 2400
T INFOY1 (=1) IS X=-INDEX ON PLACEMENT SURFACE. 000 2500
c INFOY2 (=2) 1S Y=INDEX ON PLACEMENT SURFACE. 000 2600
C INFOY3 (=3) IN INPUT/PRPL1 USED TO STORE USER 000 2700
C SPECIFICATION OF POSITION OF FIXED ELEMENT 000 2800
o IN FIXED ROW, 000 2900
C IN PLACE, IS ADDRESS (INDEX) IN LNADC(I) 000 3000
C OF LOWER LIMIT OF LIST OF ADDRESSES IN 000 3100~
C NODE(1) OF THOSE NODES WHICH CONTAIN 000 3200
c ELEMENT IX, ’ 000 3300
c IN RQUTE, IS X=COORD, OF ELEMENT IX, 000 3400
c INFOY4 (=4) IN PLACE, IS UPPER LIMIT OF ADDRESSES IN 000 3500
C LNAD(I), 000 3600
C IN RQUTE, IS Y=-COORD,. OF ELCEMENT IX, 000 3700
C INFOYS (=S5) IN PLACE, IS BAD HISTORY COUNTER AND 000 3800
C TEMPORARY STORAGE OF CELL WIDTH, 000 3900
C IN ROUTE, IS B,P. POSITION #, BY ROW TO 000 4000
C LOCATE B,P, IN PROPER POSITION, 000 4100
c INFQY6 (=6) IS USED TO STORE ROW NUMBER AND PATTERN 000 4200
T ORIENTATION, T o D00 4300
C IN INPUT/PRPL1 USED TO STORE USER 000 4400
C SPECIFICATION OF ROW NUMBER OF ELEMENT 000 4500
o FIXED IN ROW AND/QR POSITION, 000 4600
C INFQY7 (=7) IS USED TO STORE ADDRESS OF START OF PIN 000 4700
C DATA FOR PATTERN ASSIGNED TO ELEMENT IX, 000 4800
C - 000 4900 -
C IP(IX) IS USED TO STORE PARAMETERS USED IN THIS PROGRAM: 000 S000
C NOTE: ALL MIL VALUES ARE IN 10THS OF MILS,10 = 1,0 MILS, 000 5100
c EXCEPT FOR LINEAR AIDTH BREAK POINTS WHICH ARE IN MILS, 000 5200
C 000 5300
c I0 IS THE STARTING INDEX FOR CONTROL PARAMETERS, 000 S400
C T 000 SS90
c IP(IO ) IS NUMBER OF 10 DATA, 000 S5600.
C IP(I0+ 1) IS NYMBER OF LINES PER PAGE PRINT CONTROL, 000 5700
c IP(IO+ 2) IS MAXIMUN NUMBER OF BONDING PADS ON CHIP, 000 5800
c IP{(10+ 3) IS THE LINEAR WIDTH BREAK POINT FOR 3 ROWS, 000 S900
c IP(10+ 4) IS THE LINEAR WIDTH BREAK POINT FOR 4 ROWS, 000 6000
o IP(I0+ S) IS THE LINEAR WIDTH BREAK PUINT FOR 5 ROWS, 000 6100
[ IP(I0+ 6) IS THE LINEAR WIDTH BREAK POINT FOR & ROWS, 000 6200
C IP(I0+ 7) 1S THE LINEAR WIDTH BREAK POINT FOR 7 ROWS, 000 6300
C IP(I0+ 8) IS THE LIMNEAR WIDTH BREAK POINT FOR 8 RQOWS, 000 6400
o IP(I0+ 9) IS THE LINEAR WIDTH BREAK POINT FOR 9 ROWS, 000 6500
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c IP(I0+10) IS THE LINEAR WIDTH BREAK POINT FOR 10 ROWS, 000 6600
c IP(I0+11) IS THE LINEAR WIDTH BREAK POINT FOR 11 ROWS. 000 6700
€ I1P(10+412) IS THE LINEAR wIDTH BREAK POINT FOR 12 ROWS, 000 6800
c IP(10+13) IS SWITCH FOR END=ARQUND WIRE SPACING 000 6900
¢ = 1, SPACED AT K1003; = 2, SPACED AT K200. 000 7000
C IP(10+14) IS TECHNOLOGY DEPENDENT SWITCH FOR GROUND 000 7100
[+ TO CELL ROWS, 000 7200
c = 1, GROUND BOTH SIDES VIA SHAPE SET, 000 7300
- = 2, GROUND BOTH SIDES VIA METAL, 000 7400
= 3, GROUND LEFT SIDE VIA METAL. 000 7500

= 4, SAME AS 3 PLUS VDD ON RIGHT SIDE. 000 7600

IP(10+15S) IS THE MAXIMUM LINEAK wIDTH OF ALL CELLS 000 7700

FOR USING THIS PROGRAM, 000 7800

“P(I0+16) IS DESIGN DATA INPUT TAPE DSREF #, NOTO030. 000 7900

. IF DESIGN DATA ON CARD SET = S, 000 8000

IP(I0+17) IS COMMON DATA QUTPUT TAPE DSREF #, NOTO03S, 000 8100

IP(I0+18) IS COMMON DATA INPUT TAPE DSREF #, NOTO40, 000 8200

IP(I0+19) IS PIN DATA FILE INPUT TAPE DSREF #, NOTO4S, 000 8300

IP(I0+20) IS PIN DATA FILE OUTPUT TAPE DSREF #, NOTOS0. 000 8400

IP{I0+21) IS WORK TAPE # i DSREF &, NOTO10, 000 8500

IP(I10+22) IS WORK TAPE # 2 OSREF #, MNOTO1S, 000 8600

IP(TI0+23) 18 WORK TAPE # 3 DSREF #, NOTO0R0. 000 8700

IP(I0+424) 1S WORK TAPE # 4 DSREF #, NMOTOR2S. 000 8800

IP(10+25) IS ARTWORK INST, OUTPUT TAPE # 1 DSREF NOTO0SS5. 000 8900
IP(I10+26) IS ARTWORK INST, OUTPUT TAPE # 2 DSREF NOTD60. 000 9000

%nqnqnAndnnn&ndnnnﬂndnnn&nnnnn

IP(I0+27) IS FIX1 CONTROL, 000 9100

= 0, FIX B,P, AND ROWS IN ONE PASS 000 9200

=1, FIX B,P. ON FIRST PASS, FIX ROWS ON 000 9300

SECOND PASS, 000 9400

IP(10+28) IS BYPASS CONTROL FOR CONVERTING CENTER 000 9500

TRANSITION TUNNELS, WITH METAL ON BOTH ENnDS 000 9600

OF TUNNEL, TO METAL, 000 9700

IF < ¢ AND IP(14499) > 0, DO NOT CONVERT AND 000 9800

ROUTE VDD ON CELL ROW, 000 9900

IF = 0, CONVERT & NO VDD BETWEEN ROWS, 000 0000

IF > 0, NOT CONVERT & PUT VDD BETWEEN ROWS, 000 0100

IP(10+29) IF NUMBER OF LEVELS OF ARTWORK, 000 0200

IP(I0+30) IS BYPASS CONTROL TO FORCE ROWS TO BE 000 0300

) EVEN IN FIX1, . 000 0400

c = 0, IF NECESSARY, FORCE ELEM FROM LONG ROW 000 0500

c INTO SHORT ROW, 000 0600

c = 1, MOVE ELEM FROM LONG ROW INTO QPEN SLOT 000 0700

[ OF SHORT ROW, 000 0800

c = 2, BYPASS EQUALIZING ROWS, 000 0900

T IP(I0+31) IS TECHNOLOGY DEPENDENT SWITCH FOR GENERATING 000 1000
(o ’ SECOND LEVEL TUNNELS, 000 1100

T = 0, NO SECOND LEVEL; > 0, GENERATE TUNNELS 000 1200
o ON LEVEL IP(IO+31), 000 1300

T IP(I0+432) IS TECHNOLOGY DEPENDENT CONTROL FOR SPECIFYING 000 1400

(o METAL LEVEL. _ 000 1500

T IP(I0+33) IS TECHNOLOGY DEPENDENT CONTROL FOR SPECIFYING 000 1600
c PRIMARY TUNNEL LEVEL. 000 1700

T IP(I0+34) IS TECHNOLOGY DEPENDENT BORDER TYPES 000 1800
c ’ = 1, BULK C=MOS BONDED WIRE. 000 1900

T = 2, BULK C=MOS BEAM LEAD, 000 2000
c = 3, POLY BONDED WIRE, 000 2100

< = 4, POLY BEAM LEAD, 000 2200
c = S5, SOS BONDED WIRE, 000 2300

- = 6, S0S BEAM LEAD, 000 2400
. C IP(I0+35S) IS BYPASS CONTROL IN ADJUST TO PREVENT 000 2500
ot FORCING CHIP TO BE BALANCED. 000 2600

43
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IP(10+36)

IPCIO+3T)

IP(I0+38)

IP(10+39)

IP(10+40)

IP(10+41)

IP(10+42)
IP(I0+43)
IPCIO+44)
IP(I0+45)
IP(I0+46)
IP(10+47)
IP(I0+48)
IP(10+49)
IP(I0+50)
IP(10+51)

IP(I0+52)
I1P(10+53)

IP(I0+54)

IP(10+55)
TP(I0456)

IP(10457)
IP(10+58)

IP(I0+59)

0, BALANCE CHIP IN X, 000 2700

1, BYPASS ADJAI 000 2800
IS BYPASS CONTROL FOR ALTERNATE INPUT PATTERN 000 2900
GF B,P, ON SIDE OF CHIP 000 3000
= 0, SUBSTITUTE ALTERNATE PATTERN 000 3100
= 1, USE SAME PATTERN 000 3200
IS POLY TECHNOLOGY FOR LEVEL 10 GUARD, 000 3300
= 0, NO SECOND TUNNEL OR SHAPE SET, 000 3400
= 1, GENERATE SECONDARY LEVEL OF TUNNELS, 000 3500
= 2, GEMERATE SHAPE SET FOR NON-CELL AREA, 000 3600
IS TOP ROw (IF ODD #) GROUND FROM SIDE BYPASS. 000 3700
= 0, GND ON TOP, BYPASS SIDE GROUND, 000 3800
= {1, NOT ON TOP, GENERATE ON SIDES VIA 000 3900

IP(I0O+14) PARAMETER, 000 4000
IS CONTROL TO FORCE B.P, TO BE RFLOCATED ON 000 4100
BONDING PAD ROWS, SO THAT ROUTED WIRE WILL 000 4200
MAKE POSITIVE CONTACT wITH B,P, PIN, 000 4300
= 0, DO NOT MOVE B,P, 000 4400
> 0, ADJUST POSITION OF B.,P, (NOT MORE THAN 000 4500
IP(I0+39) UNITS. 000 4600
IS T,E. AT ZERC ROUTING CHANNEL CONTROL. 000 4700
= 0, NO T,E. IN ZERD CHANNEL., 000 4800
=1, T,E., FOR CELLS ONLY, 000 4900
= 2, T,E, FOR CELLS & BONDING PADS, 000 5000
IS ZERO CHANNEL ROUTING CONTROL. 000 5100
= 0, NO ZERO CHANNEL ROUTING, 000 5200
= 1, ROUTE CLASS 1 AT ZERO CHANNEL, 000 S300
= 2, ROUTE CLASS 1 & 2 AT ZERQ CHANNEL, 000 S400
= 3, ROUTE CLASS 2 AT ZERO CHANNEL, 000 5500
> 0, IS PAUSE STATEMENT BYPASS, 000 5600

IS THE LINEAR WIDTH BREAK POINT FOR 13 ROWS, 000 5700
IS THE LINEAR wWIDTH BREAK POINT FOR 14 ROWS, 000 5800
IS THE LINEAR WIDTH BREAK POINT FOR 15 ROWS, 000 5900
IS THE LINEAR WIDTH BREAK POINT FOR 16 ROWS, 000 6000
IS THE LINEAR WIDTH BREAK POINT FOR 17 ROWS, 000 6100
IS THE LINEAR WIDTH BREAK POINT FOR 18 ROWS, 000 6200
IS THE LINEAR WIDTH BREAK POINT FOR 19 ROWS, 000 6300

IS THE LINEAR WIDTH BREAK POINT FOR 20 ROWS. 000 6400
IS PLACE SURFACE OPTION CONTROL. T T 000 6500
= 0, C-MOS/SI=GATE OPTIONS CXXXCXCXXXC.q. 000 6600
= 1, SOS OPTION: CXXCCXXCCXXCCews 000 6700
> 0 TEST CELL PIN=TO=PIN MULTIPLE OF K200. 000 6800
> 0, INTERCHANGE GND/VDD DATA. IF IP(10+54) 000 6900

> 1, SET IP(10+53)=1, IF < 2, SET = 0. 000 7000
IS GND/VDD LOCATION CONTROL, ) 000 7100
= 0, GND BELOW CENTER = vDD ABOVE, 000 7200
= 1, GND ABOVE CENTER = VDD BELOW, 000 7300
= 2, PADS IN CORNNERS, VDD BOTTOM=LEFT, GND 000 7400

TOP=RIGHT. 000 7500
= 3, PADS IN CORNNERS, VDD TOP=LEFT, GND 000 7600

BOTTOM=RIGHT, o T 000 7700
> 0, ROUTE SHORTEST CLASS 1| NODES FIRST, 000 7800
> 0, ROUTE CLASS 2 ON ZERO CHANNEL IF IT IS 000 7900

THE END PIN, BYPASS IF IP(IO+41) > 1, 000 8000
> 0, BYPASS REROUTE OF LOW=-PROFILE METAL. 000 8100
BYPASS IF IP(I4+99) = 0, 000 8200
> 0, ROUTE SHORTEST CLA3S S FIRST. C 000 B300 "
=1 B,P, RONS ONLY 000 8400
= 2 ALL ROwWS, ’ 000 B500
> 0 IS ODD CELL ROW TO TOP B.P. MODIFIED 000 8600
ROUTE (CLASS 2 INSTEAD OF CLASS 37 BYPASS., ~~ 000 B700
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IP(I0+60)

IP(I0+61)
IP(I0+62)
IP(10+63)
IP(I0+64)

IP(I0+65)

IP(I0+66)
IP(10+67)
IP(10+68)

IP(I0+69)

IP(10+70)

IP(IU+T71)

IP(I0+72)

0, EXERCISE

IS SPECIAL ROUTE FOR CLASS 3 WHERE ROUTE IS

BA
WI
>

>
FO

CK=-TO=-BACK ROwW PLUS B,P. THE 0PT

ION, > 0,

LL SMASH NODE INTO CLASS 2 + CLASS 6,
0, EXERCISE OPTION, WHERE IP(Y0+60) IS THE
NUMBER OF THESE PER SIDE OM RQW PAIR,

0, BYPASS,
0, CALCULATE CROSSOVERS FOR EACH
R GROUND VIA TUNNEL, = # EQUIV,

NODE.

CROSSOVERS,

IS ALTERNATE LOCATION OF POWER 70O B.P,

SE
>

TA
>

I8

IF
>

E IP(I2+19).

0, PRINT UNUSED PIN LIST IN INPUT,
0, BYPASS PIN=TO=TAP IN CENTER ROUTING IF

P POINT NOT WITHIN ROW LIMITS,
0, BYPASS THIS OPTION,

SIDE BONDING PAD ROUTING CONTROL.

0, BYPASS THIS FEATURE,
1, PREVENT ROUTE FROM SIDE B.P,
PREVEOQUSLY ROUTED ROW=TO=ROW

TO BE WITHIN
ROUTING,

2, SAME A3 | + DISABLE PIN=TO=«TAP ROUTE OF

SIDE B.P,
> 0, RESET IP(I4+96) = 0.
0, LIMIT LOW PROFILE METAL TO 87

ART/END IN

VERTICAL CHANNEL WHICRH DOES NOT CONTAIN

A TUNNEL,

RE=ROUTE MULTIPLE PINS ON SAME CELL ROW
TO LOWER HORIZONTAL CHANNEL CONTROL,

>

18

IF
>

0, EXECUTE; > 0, BYPASS,
0, BYPASS PRINT OF QUTPUT DATA,
0, FORCE, IF POSSIBLE, QDD CELL

ROW TO

TOP B,P., (VIA CLASS 2, SEE IP(I10+59))

TO BE ALL METAL AT CELL ROW,
IF IP(I0+59) » 0, RESET IP(I0

+69) = 1,

ROW 3/NROW B,P, ROUTING CONTROL,
0, FORCE ROUTE Tou B,P. ORDER AND ROUTE
SINGLE STEP NOT TO CROSS EACH OTHER,

DOUBLE STEP IS NORMAL ROUTE,
IP(14499) = 0, FORCE IP(IO+70)
0, BYPASS -

= 1.

18 CONTROL TO QVERRIDE CERTAIN USER OPTIONS,

SE

>
I8

>

E INPUT SUBROUTINE,

0, EXERCISE,

0, BYPASS THIS CONTROL.
EXTERNAL SORT CONTROL,
0, BYPASS,

0, EXECUTE EXTERNAL SORT OF OUTPUT DATA,

SEE SORT1 AND ART FUNCTION,

I1 IS THE STARTING INDEX FOR PLACEMENT PARAMETERS,

IP(I1 )
IP(I1+ 1)
IPCIL+ 2)
IPCI1+ 3)
IP(I1+ 4)
IP(I1+ 5)
IP(IL+ 6)
IPCI1+ 7)
IP(I1+ 8)
IP(I1+ 9)
IP(I1+10)

I8
IS
IS
I8
IS
I8
I8
IS
IS
Is
IS

NUMBER OF It DATA,

JRSP SWITCH INITIAL VALUE,

JSL SWITCH INITIAL VALUE,

JBAD LIMIT,

LIMINT VALUE,

LE INITIAL VALUE,

FACTOR USED TO DETERMINE LE IF
LOWER LIMIT OF LE WHEN IP(I145)
LX SCALING FACTOR,

LY SCALING FACTOR,

NMIX VALUE.

IP(TI¥ST T T
s 0.

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
n0o0
000
000
000

S 000

000
000
000
000
000
000

000

000
000
000
000
000
000
000
000
000
000
v00
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

8800
8900
9000
9100
9200
9300
9400
9500
9600
9700
9800
9900
0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3300
4000
4100
4200
4300
4400°
4500
4600
4700
4800

45



IP(I1+11) IS JSWC SWITCH VALUE, 000 4900

IP(T1+12) IS LE INCREMENT VALUE. 000 5000

IP(I1+13) IS LE DECREMENT VALUE. 000 ST00 "
IP(I1+14) IS PLACFMENT PRINT CONTROL. 000 S200

IP(I1+15) IS THE RAD HISTORY INCREMENT VALUE 000 5300
IP(It1+16) IS THE BAD HISTORY DECREMENT VALUE 000 5400
IP(I1+17) IS THE DUMMY NODE (FOR SUBDIVIDED CELLS) 000 5500
WEIGHTING FACTOR, n00 S600

IP(T1+:8) IS NODE WEIGHTING FACTOR FOR INPUT 8,P, 000 5700
IP(I1+19) 1S NODE WEIGHTING FACTOR FOR OUTPUT B.P. 000 S800
IP(I1+20) 1S FACTOR USED IN DETERMINING UNIT AREA, 000 S%00
IP(I1+421) 15 PRESET UNIT AREA, 000 6000
IP(I1+22) 1S USED TO ADJUST ROUNDOFF FACTOR FOR 000 6100
' SUBDIVISION OF LONG CELLS. 900 6200
IP(I1+23) IS PRESET ROUNDOFF FOR CELL SUBDIVISION, 000 6300
IP(T1+24) 1S NUMBER OF UNIT AREAS BETWEEN FACING ROWS, 000 6400

MUST BE > 1 000 6500
IP(11425) IS NUMBER OF UNIT AREAS BACK=TO=BACK ROWS, 000 6400

IP(I1+26) 15 NUMBER OF UNIT AREAS ON LEFT SIDE OF ALL 000 6700
BACK=TO=BACK ROWS, 000 6800

IP(I1427) IS WUMBER OF UNIT AREAS ON RIGHT BSIDE OF ALL — 000 6900
: BACK=TO=BACK ROWS, 000 7000

1P(I1+428) IS NUMBER OF SLOTS RESEARVED FOR PHOTO KEY ON" ¢00 7100
BOTTOM/TOP B.P, ROWS, 000 7200

IP(I1+429) IS NUMBER OF SLOTS RESEARVED FOR TEST TRAN- 000 7300
ISTERS ON SIDE B,P, ROWS, 000 7400

IP(I1+30) IS DEFAULT AVERAGE CELL WIDTH, 000 7500

IP{I1+31) 1S JUNTG LIMIT CONTROL. JNTG MUST BE GREATER 000 7600
THAN IP(I1+¢3t) TO ALLOW NEW TRY AT PLACEMENT, 000 7700
IP(I1+432) IS BYPASS CONTROL ON INTERCHANGE OF ELEMENTS 000 7800

ON EQUALITY IN PLACE, 000 7900 °
= 0 EXECUTE INTERCHANGE ON EQUALITY, 000 8000
= | BYPASS INTERCHANGE ON EQUALITY. 000 BI0T -
IP(I1+33) I8 ODD CELL ROW EXTRA UNIT AREAS, 000 8200
000 8300
I2 IS THE STARTING INDEX FOR ROUTING PARAMETERS, 000 8400
000 8500
IP(I2 ) IS NUMBER OF 12 DATA, 700 8600
IP{I2+ 1) IS THE METAL=-TO=METAL CHANNEL SPACING ON 000 8700
THE ROUTING SURFACE, 000 8800
IP(I2+ 2) IS THE PIN-TO-PIN SPACING ON ROUTING 000 8900
' SURFACE, 000 9000
IP(I2+ 3) IS BONDING PAD TO BONDING PAD SPACING. 000 9100
IP(I2+ 4) IS DISTANCE FROM CHIP CENTER TO START OF 000 9200
: BONDING PADS ON HORIZONTAL ROWS OF B,P, 000 9300
INITIALLY SET = B.P, ORIGIN TO CENTER OF PAD, 000 9400
IP(I2+ S) 18 DISTANCE FRQM CHIP CENTER TO START OF~ "7 Q00 9500
’ BONDING PADS ON VERTICAL ROWS OF 8,P, 000 9600

INITIALLY SET = B,P, ORIGIN TO CENTER UF PAD, 000 9700

MINUS ADDITIONAL OFFSET FOR TEST TRANSISTOR, 000 9800
IP(12+ 6) IS AN ARBITRARY X/Y VALUE UF TENTER OF CHIP, 000 9900
IP(I2+ 7) 18 NUMBER OF TUNNEL CHANNELS TO BE GUARDED. 000 0000

IP(I2+ 8) IS THE Y-DISTANCE OF THE SIDE GROUND FRUM ~ = ~ 000 0100~
THE CELL ROW ORIGIN, 000 0200

IP(I2+ 9) 1S THE NUMBER OF INDICIES PER STEP USED TO ™ 00 0300
INTERCONNECT B,P, TO NODE IN ADJUSTMENT 000 0400

. OF CENTER ROUTING SURFACE DUE TOU X SHIFT, 00 0500
1P(12+10) I8 HEIGHT OF CELLS, 000 0600

IP(I2+11) 1S Y=DISTANCE FROM ORIGIN OF CELL TO CENTER 000 0700
OF PIN, . 000 0800

IP(T2+412) IS Y=DISTANCE FROM ORIGIN UF CELL TU FIRST 000 0900
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IP(12+13)
IP(I2+14)
IP(I2+15)
IP(I2+16)
IP(12+17)

IP(I2+18)
IP(I2+19)

IP(12+20)

IP(12+21)
1IP(12+22)

IP(12+23)
IP(I2+24)

IP(I2+25)

IP(12+26)

IP(I2+27)

IP(12+28)
IP(12+29)

IP(I2+30)
IP(I2+31)

METAL CHANNEL.

IS DISTANCE OF FIRST RIGHT END=AROUND VERTICAL
CHANNEL FROM EDGE OF HORIZONTAL CELL ROWS,

IS MINIMUM DISTANCE OF FIRST TUNNEL VERTICAL
CHANNEL FROM LAST END=ARQUND CHANNEL,

I8 THE MINIMUM DISTANCE FROM ORIGIN OF B,P,
TO NEAREST NON-METAL DEVICE (TUNNEL OR CELL).
IS Y=DISTANCE FROM ORIGIN OF B,P, TO FIRST
METAL CHANNEL.,

IS MINIMUM NUMBER OF WIRING CHANNELS FOR
CHANGING TUNNEL TO METAL, .

IS B,P, SHIFT (CCW) FOR BEAM LEAD TECHNOLOGY,
IS Y=-DISTANCE FROM B,P, ORIGIN TQ HORIZONTAL
GROUND LINE TO CELL kOwS,

IS ADJUSTMENT CONSTANT FOR SIDE ROUTING
X=INCREMENT, USED TO SQUEEZE SIDE CHANNELS
CLOSER 70O EACH OTHER (SHOULD NOT BE GREATER
THAN 1 OR LESS THAN 0).

IS CORRECTION FOR FIRST SIDE ROUTING CHANNEL.
IS CONTROL FOR MINIMIZING CHANNEL SPACING ON
SIDE ROUTING SURFACE. SEE POSt.

= 0, MINIMIZE,

= 1, DO NOT MINIMIZE,

IS CONTROL FOR CELL REORIENTATION AND PIN
REASSIGNMENT, SEE SMASHI1,

= 0 EXECUTE.

> 0 BYPASS,

IS BYPASS CONTROL ON ORDER OF NROW B.P, ROUTE,
SEE SMASH1,

= 0, FORCE ROUTE TO A.P. DRDER,

= |, BYPASS THIS FORCED ROUTE ORDER,

I8 BYPASS CONTROL POSSIBLE REDUCTION OF CLASS
3 NODE INTO CLASS 2 & 5, WITH POSSIBLE
SMALLER CLASS 3 NODE SEGMENT, SEE SMASHI,

0, EXECUTE SUBDIVISION OF CLASS 3 NODE,

1, BYPASS EXECUTION,
S B,P., REPOSITIONING SWITCH (POPL1).

0, BYPASS THIS FEATURE,

1, REPOSITION PADS ON ALL SIDES,

2, ALSO SHIFT ALL PADS ON ROW TOWARD CENTER,
3, ALSO INTERCHANGE PADS BETWEEN ROWS,

4, SAME AS 1 & 3, BUT NOT 2,

IS5 BYPASS CONTROL ON LSI PLACEMENT ALGORITHM
WITH RESPECT TO MINIMUM DISTANCE TO NEAREST
NEIGHBOR ALGORITHM, SEE PLACE/DIST,

0, EXECUTE LSI DIST. . ’

1, EXECUTE MINIMUM DIST, NEAREST NEIGHBOR,
2, EXECUTE DRIVER CENTERED LSI DIST,

I8 BYPASS CONTROL ON RESORT OF LINE DATA

IN SORT1,

= 0, EXECUTE RESORT,
= 1, BYPASS.

IS EXEC/BYPASS CONTROL QN STEP 2B IN POCI.

0, EXECUTE FOR ALL CENTER ROWS,

1, EXECUTE ONLY FOR B.P. ROWS,
.2y BYPASS,

IS Y=-DISTANCE FROM ORIGIN OF B,P, TO CENTER
OF PIN,

IS DISTANCE OF FIRST LEFT END=ARQUND VERTICAL
CHANNEL FROM EDGE OF HORIZONTAL CELL ROWS.

IF IP(I0+14) = 3, SET IP(I2+13) = IP(I2+1)

"

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700
4800
4900
5000
5100
5200
5300
5400
5500
5600
5700
5800
5900
6000
6100
6200
6300
6400
6500
6600
6700
6800
6900
7000

47
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IP(12432) 1S MINIMUM NUMBER OF WIRING CHANNELS FOR
CHANGING TUNNEL AT PIN TO METAL. IP(12+17)
MUST ALSO BE > 0,

IP(12+33) IS SPACING CONSTANT USED TO ADJUST FIRST

’ METAL CHANNEL FROM 0DD CELL ROW,

I3 IS THE STARTING INDEX FOR ROW RELATED DATA, THESE DATA
ARE STORED ROW BY ROW, IN ROwW ORDER. DATA FOR ROW 2
FOLLOWS ROW t DATA, ETC. SAME DATA FOR EACH ROW MUSY
BE IN SAME ORDER.IP(I3) IS THE NUMBER OF DATA STORED

FOR EACH ROw,

FOR ROw 6,

IP(I3 )
TP(M3+ 1)
IP(M3+ 2)
IP(M3+ 3)
IP(M3+ 4)
1P{M3+ 5)
IP(M3+ 6)
IP(M3+ 7)
IP(M3+ 8)
IP(M3+ 9)
IP(M3+10)
IP({M3+11)
IP(M3+12)
IP{M3+13)
IP(M3+14)

IP(M3+195)
IP(M3+16)
IP{(M3+17)
IP(M3+18)
IP(M3+19)
IP(M3+20)

15
15
Is
Is
18
18
Is
I8
18
I8
IS
IS
I8
13
I8

T0
M3

THE
THE
THE
THE
THE
THE

.THE

THE
THE
THE
THE
THE

EXTRACT, FOR EXAMPLE, DATA ITEM 3
= I3 + (6=1) * IP(I3) + 3

NUMBER OF INDICIES FOR EACH ROW DATA,
Y~COORDINATE OF ROW (X FOR ROW 1/2).
NORMAL CELL ORIENTATION FOR ROW,
REVERSE CELL ORIENTATION FOR ROW,

NO., OF LEFT END=AROUND WIRES FOR ROW,
NO. OF RIGHT END=AROUND WIRES FQOR ROW,
X=INDEX OF [LEFT END OF RQW(Y FOR 1/2).
X=COORD OF LEFT END OF ROW (Y FOR 1/2).
X=INDEX OF FIRST LEFT END=ARQUND NODE,
X«INDEX OF FIKRST RIGHT END=AROUND NODE,
X=INDEX OF RIGHT END OF ROW(Y FOR 1/2).
WIDTH OF ALL CELL ON ROw,

X=COORD OF FIRST LEFT END=AROUND NODE,
X«COORD OF FIRST RIGHT END~AROUND NODE.
OPTION IP(I0+60) COUNTER, IF ROW IS EVEN,
COUNT IS # TO SIDE ROW {, IF ROW 1S 0DD,
COUNT IS # TO SIDE ROW 2, SEE OPTION IP(I0+60)
FOR FURTHER DETAILS,

PLACEMENT Y=INDEX OF ROW (X FOR ROW 1/2).
PLACEMENT LEFT X=INDEX OF ROW (Y FOR 1/2).
PLACEMENT RIGHT X=INDEX OF ROW(Y FOR 1/2).
PLACEMENT fON=VALID ROW Y-INDEX,

1S X-COURD, OF LAST LEFT END=ARCUND NODE,

1S X=COORD., OF LAST RIGHT END=AROUND NODE.

I4 IS THE STARTING INDEX FOR CHIP/ARTWORK PARAMETERS.

IP(IY -

[P(I4+ 1
IP{Iu+ 2
IP(I4+ 3
IP(I4+ 4

IP(I4+ 9)
IP(I4+ 6)

IP(14+ 7)
IP(I4+ 8)

IP(14+ 9)
IP(14+10)
IPCT4+11)
IP(14+12)

IP(I4+13)
IP(I4+14)

IS NUMBER OF I4 DATA,

IS X STEP & REPEAT, INCREMENT OF IP(I4+91)
IS Y STEP & REPEAT, INCREMENT OF IP(Id4+91)
IS ONE HALF WIDTH OF STREET,

IS Y«DISTANCE FROM CENTER OF CHIP RESERVED

FOR TEST RESISTOR,

Y-DISTANCE ABOVE CENTER OF CHIP TO TOP
TEST RESISTOR BONDING PAD.

Y~-DISTANCE ABQVE CENTER OF CHIP TO BQTTOM
TEST RESISTOR B,P,

I8
Of
I8
OF
I8
IS
BE
Is
I8
18
18

1/2

WIDTH OF .-TEST RESISTOR,

MINIMUM Y STEP & REPEAT FOR PHOTO KEY TO
LOCATED WITHIN MASKING BORDER,

WIDTH OF MASKING BORDER,

WIDTH OF N+#(NOT) INSIDE STREET.

1/2

WIDTH/HEIGHT OF PHOTO KEY,

Y-DISTANCE FROM CENTER OF STREEY 710
CENTER GF PHOTO KEY, KEY INSIDE CHIP.

IS X=DIST OF GND PAD FROM CENTER OF STREET.
IS Y=DIST OF GND PAD BELOW CENTER OF CHIP,
ALSO Y-DIST. CORRECTION FOR IP(I0+54) > 1~

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400
8500
8600
8700
8800
8900
9000
9100
9200
9300
9400
9500
9600
9700
9800
9900
0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500 °
1600
1700
1800
1900
2000
2ioo
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100



IP(14+15)
IP(I4+16)
IP(I4+17)

IP(14+18)
IP(I4+19)
IPLI4+20)
IP(14+21)
IP(14+22)
1P(14+23)
IP{14+24)
IP(14+25)

IP(14+426)
IP(14+27)

IP(14+28)
IP(I14+29)
IP(14+30)
IP(I4+31)
IP(T4+32)
IP(I4+33)
IP(I4+34)
IP(I4+35)
IP(T4+36)
IP(14+37)

IP(14+38)

IP(I14+39)
IPCI4+40)
IP(Id+4])
IP(I4+42)
IP(I4+43)

IP(I4+44)
IP{14+45)
IP(I4+46)
IP(I4+47)
IP(I4+48)
IP(14+49)
IP(TI4+50)
IP{I4+51)
IP(14+52)
IP(I4+53)
IP(I4+54)
IP{I4+55)
IP{I4+56)
IP{I44ST)
IP(14+458)
IP(14459)
IP(I4+60)
IP{I4+61)
IP(l4+6R2)
IP(14+63)
IP(14+64)
IP{14+65)
IP(I4+66)
IP(IU+67)

IS ORIENTATION OF GND PATTERN,

IS X=DIST OF VDD PAD FROM CENTER OF STREET..

1S vy=DIST OF yDD PAD ABOVE CENTER OF CHIP,
ALSO Y-DIST,
ORIENTATION OF VDD PATTERN, ,
X=DIST OF P=TT FROM CENTER OF STREET,
Y-DIST OF P=TT ABOVE CENTER OF CHIP,
ORIENTATION OF P=TT PATTERN,

I8
I8
I8
I8
IS
18
18
I3

X-DIST OF N=TT FROM CENTER OF STREET,

CORRECTION FOR IP(IO+54) » 1

Y=DIST OF N-~TT ABOVE CENTER OF CHIP,
ORIENTATION OF N=TT PATTERN,

X/Y=DIST OF CHIP ALIGNMENT KEYS FROM

STREET OR FROM EACH OTHER,

= 0,

IS
IF
I8
IS
IS
18
I8
IS
I8
I8
IS
Is

IS 172 X=STEP
IS 1/2 Y=-STEP

CHIP IS SQUARE, > 0 FOR RECTANGULAR,

000

. 000,

000
000
000
000
000
000

T 000

000
000

_.000
000 -

000

X=DIST OF RCA PATTERN FROM CENTER OF STREET 000
= 0, BYPASS RCA PATTERN,

Y=DIST OF RCA PATTERN FROM CENTER OF STREET
ORIENTATION OF RCA PATTERN,

XeDIST OF ATL PATTERN FROM CENTER OF STREET
Y-DIST OF ATL PATTERN FROM CENTER OF STREET
ORIENTATION OF ATL PATTERN,

Y=DIST OF 1ST DIGIT ID FRQOM CENTER STREET,
X=INCREMENT BETWEEN DIGITS OF 1ID.

X~0FFSET OF CHIP FROM NORMAL CHIP ORIGIN.
Y-OFFSET OF CHIP FROM NORMAL CHIP ORIGIN,
X-POSITION (ABSOLUTE) OF START OF SYMBOL
DATA FROM LOWER LEFT CORNER STREET CENTER, ~
MODIFIED BY CHIP SCALE FACTORS,

IS Y=POSITION (ABSOLUTE) OF START OF SYMBOL
DATA BELOW LOWER LEFY CORNER STREET CENTER:
MODIFIED BY CHIP SCALE FACTORS,

IS HALF WIDTH OF LEVEL 12 BORDER,

IS GAP OF VDD LINE TO CROSS GROUND PaD.
DISTANCE FROM EDGE OF CELL ROW TO VERTICAL
CHANNEL FOR GROUND.

SCALE OF CHIP,

IS
Is
IS
I8
IS
Is
I8
IS
18
IS
Is
1s
I8
Is
18
I8
IS
I8
IS
IS
IS

Is

SCALE FOR ALL LINE SETS,

SCALE FOR ALL 'SHAPE SETS.

APERTURE NUMBER FOR LEVEL 2 P LINES
APERTURE NUMBER FOR LEVEL 3 N+ (NOT) LINES
APERTURE NUMBER FOR LEVEL & METAL LINES
APERTURE NUMBER FOR LEVEL 6 GROUND LINES,.
172 X STEP & REPEAT + X=0FFSET,

1/2 Y STEP & REPEAT + Y=0FFSET.,

CODE FOR COMPONENTS (MUST=100),
CODE FOR TUNNELS,

CODE FOR METAL.

CODE FOR GROUND,

CODE FOR VDD, h )

ARTWORK
ARTWORK
ARTWORK
ARTWORK
ARTWORK
RADIUS
RADIUS
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

Y=DIST

OF
OF
oF
OF
OF
oF
OF

OF

TUNNEL APERTURE

GROUND LINE APERTURE,
COMPONENTS GENERATED,
TUNNEL LINES GENERATED.
METAL=LINES GENERATED,

GROUND LINES GENERATED. T

vDD LINES GENERATED,

CELL VDD FROM CELL ORIGIN.

000
000
000
000

0005

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

3200
3300
3400

3500

3600
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tesrnesraga.
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IP(14+68)
1P(14+69)
IP(14+70)
IPCI4+71)
IP(I4+72)
IP(14+473)
IP(I4+74)
IP(I4+7S)
IP(I4+76)
IP(I4+77)
IP(14+78)
IP(I4+79)
IP(I4+80)
IP(14+81)

IP(14+82)

IP(14+83)
IP(14+84)
IP(14+485S)
IP(14+86)
IP(14+487)
1P (14+88)
IP(14+89)
IP(14+90)

IP(I4+91)
IP(14+92)

IP(I4+93)
IP(I4+948)
IP(I4+95)

IP(I4+96)

IP(I4+97)

IP(14+98)

1S APERTURE NUMBER FOR LEVEL & VDD LINES,
1S Y-DISTANCE FROM CENTER OF STREET TO CENTER 000 9400

OF PHOTO KEY, KEY QUTSIDE cHIP.” 7000 9500
IS DISTANCE OF VDD LINE END POINT FROM GROUND 000 9600
PATTERN ORIGIN, i 000 9700
IS LEVEL 1 X=OFFSET FOR GROUND SHAPE SET, 000 9800
IS LEVEL 1 Y~OFFSET FOR GROUND SHAPE SET,. 000 9900
IS LEVEL 2 X=OFFSET FOR GROUND SHAPE SET. 000 0000
1S LEVEL 2 Y-OFFSET FOR GROUND SHAPE SET. ~ 77000 4100
1S LEVEL 3 X<-OFFSET FOR GROUND SHAPE SET. 000 0200
IS LEVEL 3 Y=-OFFSET FOR GROUND SHAPE SET, 000 0300
IS LEVEL 4 X=OFFSET FOR GROUND SHAPE SET, 000 0400
1S LEVEL 4 Y-OFFSET FOR GROUND SHAPE SET. 000 0500
IS LEVEL 5 X=OFFSET FOR GROUND SHAPE SET, 000 0600
IS LEVEL 5 Y=OFFSET FOR GROUND SHAPE SET, ~ 7~ 000 0700
IS CELL~TO~CELL SPACING CONSTANT, CELL 000 0800
DESIGN DEPENDENT (CELL»TO=CELL OVERLAP). 000 0900
IS LEFT SIDE END=CAP(CELL DESIGN DEPENDENT) 000 1000
SPACING CONSTANT, FUNCTION OF 000 1100
CELL=-TC~CELL OVERLAP, _ 000 1200
1S X=DIST OF SIDE GROUND LINE FROM CENTER ™~ ~ 7 000 1300
OF STREET. 000 1400
IS Y=DIST OF BOTTOM/TOP GROUND LINE FROM 000 1500
CENTER OF STREET, 000 1600
1S X=DIST OF SIDE VDD LINE FROM CENTER OF 000 1700
STREET. 000 1800
1S Y=DIST OF BOTTOM/TOP VDO LINE FROM "~ ~ 7 "900 1900~
CENTER OF STREET, 000 2000
18 X=DIST OF SIDE B8,P. ORIGIN FROM CENTER 000 2100
OF STREET. 000 2200
1S Y=-DIST OF BOTTOM/TOP B.P, ORIGIN FROM 000 2300
CENTER OF STREET, 000 2400
IS HALF THE WIDTH OF LEVEL 8 BORDER, T 000 2500
IS APERATURE NUMBER FOR SYMBOL DATA, 000 2600
IS STEP & REPEAT INCREMENT 000 2700
IS BYPASS FOR CHIP KEYS, 000 2800
= 0, GENERATE ALL, 000 2900
= 1, BYPASS IP(I5+16). 000 3000
= 2, BYPASS 15 AND 16, - T T U000 3T00
= 3, BYPASS 14, 15 & 16, 000 3200
= 4, BYPASS 13, 14, 15, & 16, 000 3300
IS ATL PATTERN BYPASS. 000 3400
= 0, GENERATE 000 3500
= 1, BYPASS, 000 3600
IS RTCA1 CONTROL, 000 3700 °
= 0, SET FOR MINIMUM Y=-ROUTE, 000 3800
= 1, SET FOR MINIMUM CROSS ON SIDE ROUTE, 000 3900
IS PRINT CONTROL OF "PICTURE" OF CHIP. 000 4000
= 0, PRINT 000 4100
= 1, BYPASS 000 4200
IS BYPASS CONTROL OF REROUTE OF SIDE B.P, - 000 4300
IN POS1. | 000 4400
= 0, BYPASS, 000 4500
= 1, EXECUTE. 000 4600
1S CONTROL FOR EXECUTION OF TONGUE-IN=GROOVE 000 4700
FIT OF FACING CENTER ROWS., 000 4800
= 0, EXECUTE MINIMUM Y=DIST, BETWEEN ROWS, 000 4900
= 1, BYPASS THIS FEATURE. 000 S000
IS CONTROL FOR GENERATING WIDE TUNNEL SEGMENTS 000 5100
= 0, BYPASS, 000 5200

> 0, WIDEN SIDE OF TUNNEL BY RADIUS, IP(I4+58},000 5300



: OF TUNNEL APERTURE, WHEN TUNNEL SEGMENT 000
- IS IP(14+98) UNITS LONG OR LONGER. 000
T T IP(I4+99) IS LOW PROFILE METAL ON ROW FOR POSSIBLE ~ T 600
: REDUCTION OF TUNNEL LENGTHS, 000
: = 0, BYPASS 000
- > 0, MOVE METAL, IP(I4+99) INDICIES OR 000
: WIDER, CLOSER TO CELL ROW,. 000
- IF = 0, SET IP(I0+57) = 1 AND IP(I0+70) = 1. 000
3 000
o IS IS THE STARTING INDEX FOR PATTERN DATA PARAMETERS, 000
c 000
° IP(IS ) IS NUMBER OF I5 DATA, 000
g IP(IS+ 1) IS THE BASIC INPUT PAD PATTERN NUMBER 000
c IP(IS+ 2) IS THE INPUT PAD PATTERN # FOR SIDE ROWS, 000
I IP(15+ 3) IS BONDING PAD PATTERN NO. LOWER LIMIT, 000
c 1P(IS+ 4) IS LOWER LIMIT FOR OUTPUT BONDING PADS. 000
c IP{IS+ S) IS PATTERN NUMBER FOR VDD SUBSTRATE TAP, 000
o IP(IS+ 6) IS PATTERN NUMBER FOR TUNNEL END 000
c IPCIS+ 7) IS PATTERN NUMBER FOR PHOTO ALIGNMENT KEY 000
_c IP(IS+ 8) 1S PATTERN NUMBER FOR END CAP 000
c IF = 0, BYPASS END CAP GENERATION, 000
c IP(IS+ 9) IS PATTERN NUMBER FOR GROUND B,P. 000
c IP(IS+ 10) IS PATTERN NUMBER FOR VDD B,P. 000
c IP(IS+ 11) IS PATTERN NUMBER FOR P=TEST TRANSISTOR 000
c IP(IS+ 12) IS PATTERN NUMBER FOR N=TEST TRANSISTOR 000
c IP(IS+ 13) IS PATTERN NUMBER FOR CHIP ALIGNMENT KEY # 1 000
T IP(15+ 14) IS PATTERN NUMBER FOR CHIP ALIGNMENT KEY # 2 000
o IP(IS+ 15) IS PATTERN NUMBER FOR CHIP ALIGNMENT KEY & 3 000
c IP(IS+ 16) IS PATTERN NUMBER FOR CHIP ALIGNMENT KEY # 4 000
c IP(IS+ 17) IS PATTERN NUMBER FOR RCA 000
c IP{IS+ 18) IS PATTERN NUMBER FOR ATL 000
c IPCIS+ 19) - IS PATTERN NUMBER FOR BASIC ID DATA 000
C ) 000
o 16 1S STARTING INDEX FOR CAPACITIVE PARMETERS, 000
c 000
c IP(16 ) 1S NUMBER OF 16 pATA, 000
c IP(16+ 1) IS CAPACITANCE PER LINEAR 10TH MIL OF METAL., 000
c IP(I6+ 2) IS CAPACITANCE PER LINEAR 10TH MIL OF TUNNEL. 000
-C IP{I6+ 3) 18 1,2 CAPACITANCE OF A TUNNEL END, ‘ 000
c IP(I6+ 4) 1S TOTAL LENGTH OF METAL LINES (MAXIMUM = MAX) 000
c IP(I6+ 5) 1S OVERFLOW OF IP(I16+4) = # OF MAX 000
c IP(I6+ 6) IS TOTAL LENGTH OF TUNNEL LINES (MAXIMUM = MAX)000
c IP(16+ 7) IS5 OVERFLOW OF IP(I6+6) = # OF MAX 000
c IP(l6+ 8) 1S TUNNEL END COUNT 000
T i 000
c IPINCIX,IY): 000
c : THIS ARRAY I8 USED TO STORE PIN DATA FOR EACH PATTERN USED 000
c IN THE DESIGN OF THE CHIP, IX IS A RUNNING INDEX, PIN DATA 000
T ARE STORED ONE AFTER ANOTHER, THE LAST PIN OF THE PATTERN 000
c IS A NON=-ACTIVE PIN AND SPECIFIES THE X/Y SPAN OF THE PATTERN 000
TT~ 777" 'WITR RESPECT TO THE PATTERN ORIGIN, THE REFERENCE PIN (NONS 000
c ACTIVE) MUST HAVE A PIN REASSIGNMENT OF ZERO, THE FORMAT OF 000
C. THE PIN DATA READ FROM CARDS OR TAPE IS (SI4,10A4,14). THE 000
c DATA READ IN ARE: PATTERN NO,, PIN NUMBER, PIN REASSIGNMENT 000
c FLAG, PIN X<COORDINATE FROM PATTERN ORIGIN, PIN Y=COORDINATE 000
c FROM PATTERN ORIGIN/ PIN CAPACITANCE, PATTERN DESCRIPTION AND 000
—C~ T °° " TECHNOLOGY CODE. [ 1]
c 000
T FOR THE I PATTERN, STORAGE STARTING AT POSITION IX3~ 000
c IPINCIX,1) 18 PATTERN NUMBER FOR 1 PATTERN, 000
€ "~~~ IPIN(IX,2) IS # OF PINS IN PATTERN I, ACTIVE PINS + I, ~ 000

5400
5500
S600
5700
5800
5900
6000
6100_
6200
6300
6400
6500
6600
6700
6800
6900
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400
8500
8600
8700
8800
8900
9000
9100
9200
9300
9400
9500
9600
9700
9800
9900
0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
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IPINCIX,3) INDEX LOCATION OF START OF I+1 PATTERN,
IPINCIX+J,1) REASSIGNMENT FLAG FOR PIN J. o
) FOR REF, PIN MAY BE USED TO INDICATE WUMBER
OF DEVICES ON CELL = = # DEVICES.

IPINYR = 1
IPINC(IX+J,2) X=COORDINATE OF PIN J FROM PATTERN ORIGIN,
IPINYX = 2

IPIN(IX+J,3) IMPEDANCE OF PIN J / REF, PIN Y=COORD,
"FOR IMPEDANCE: i '
FIRST TWO DIGITS ARE PIN RESISTANCE IN XoX K=OHMS,

000
000
000
000
000
000
000

000

000
000

SECOND TWO DIGITS ARE PIN CAPACITANCE IN ,XX PICO=F,000

IPINYC = 3
[PINYY = 3

LIMCIX):

LIMCIX) IS USED TO STORE PROGRAM CONSTANTS. SEE EQUIVALENCE
STATEMENT,

MODE(IX):

SEE EXEC,

NODE (IX) ¢

NODE(IX) CONTAINS NODE DATA AS WELL AS ELEMENT=PIN CONNECT~
IVITY AMONG DEVICES FOR THE NODE, ALL NODE DATA ARE STACKED
ONE AFTER THE OTHER IN THE NODE(IX) ARRAY,
AS AN EXAMPLE, SAY THE J NODE HAS A STARTING ADDRESS OF K -
IN ARRAY NODE(IX). THENS '
NODE(K) CONTAINS THE *OLD" LENGTH OF NODE J.
NODE(K+1) CONTAINS THE "NEW"™ LENGTH OF NODE J.
NODE(K+2) CONTAINS THE ADDRESS OF THE LAST
ELEMENT OF NODE J, SAY THIS IS LOCATION L,
NODE (K+3) CONTAINS THE WEIGHTING FACTOR FOR NODE J,
NODE (K+4) THROUGH NODE(L+1) CONTAINS THOSE ELEMENT=PIN
CONNECTIVITY DATA (IN ELEM=PIN PAIRS) OF NODE
NODE(L+2) IS THE STARTING ADDRESS OF NODE J+1,.

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

© 000

000
Jooo
000
000

****i****t******ii***t****************************i*********ik****o00

NOTE:

IN ORDER TO CHANGE THE UPPER LIMITS OF ANY ARRAY IN THIS
PROGRAM, EACH AFFECTED DIMENSION STATEMENT MUST BE

CHANGED AND THE AFFECTED UPPER LIMIT VARIABLES MUST BE
CHANGED. IN ORDER TO HELP MAKE THESE CHANGES, COMMENT

CARDS HAVE BEEN WRITTEN AT STATEMENTS SETTING UPPER LIMITS ~
OF ARRAYS, THE FORM OF THESE COMMENTS ARE (FOR EXAMPLE):

POSSIBLE OTHER POSSIBLE OTHER UPPER ARRAY
LIMITS AFFECTED ARRAYS AFFECTED: LIMIT: NAME :
JPX JP " MAPXx "7 T MAP

000
000
000
000
000
000

T 000

000
000
000
000
000
000
000

**i*fi**itiki*ti******it**it********f**t******i*************i**k*ik****ooo

000

1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400

3500

3600
3700
3800
3900
4000
4100 -
4200
4300
4400
4500
4600
47060
4800
4900
5000
5100
5200
5300°
5400
5500
5600
5700
5800
5900
6000
6100
6200
6300
6400
6500
6600
6700
6800



VI.

PR2D EXAMPLE DESIGN LAYOUTS

A. NO02 — 4-Bit Adder
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23120 MAY 10.178 1D=spnas
JOR MARTIN,ECLSO020(BAST/CAD)Y, 1
LIMIT (TIME,1m)s (CORELAD)
ARSIGN F36,(DrvICE,LE) o
ASSIGN rst.(FtLE.DECBDE).(BUTIN).tcAvra
ASSJGN F15,(DFVICE.CR)

T ABSTIGN F3i0a(FILE,NBTA0), (BUTINY . I RAVE)
ASSIGN Fl18, (FILE,NOTR ®), (BUTIN), raAVE)
ASSIGN Fl120,(FILE,NOTO20), (BUTIN), IRAVE)
ABSIGN Fi128Ba(FILE,NOTO2E), (8 TIN), iRAVE) - o
ASSIGN F130,(FILESDESIGNY, (IN)

ASSIGN F135, (FILE,COMANS)Y, (8UT) s (SavE) _

T " ABSIGN Fl40,(FILE,CEMAN2)Y, (IN) T T e T T
ASSIGN FIu8s (FILE,S0S8wPDF,GAULD), 1 IN) ) o
ASSIGN Fi80, (FILE,SRSBWPDFM), (BUT) T SAVE) ) T
ASSIGN Flgm, (FILE,AWRKIX), (BUTIN), (RAVE)
ASSIGN F160s(PILE,AWRK2E ), (B TIN)Y, r=AVE)
PeL et e

CAPY NoO2 T8 LP

JaB MART:N.Ecasoao(0A<7/CADx.1 o
LTMIT (TIME,18), (CORE,60) :
ASSIGN F162(DEVICE,L®)

ASSIGN Fty,(FILE, DECGD!),(G[ITIN),anVE) R o
ASSIGN F15,(DEVICE,CR)

T NSSTIEN FI110, (FILE,NOTR10), (AUTINYTiSAVEY"
ASSIGN F115%, FILESNSTB1%), (MUTIN) . ;SAVE)
ASSIGN F120,IFILE,NETR20), (RUTINYT SAVE)
ARSIGN F125,(FILELNOT®25), (mUTIN) T (SAVE)
ASSIGN F130,(FILE,DESIGNY, (IN)

ASSIGN F13%,(FILE,COMBNYY, (AUT), (QAVE)

T TRSSTIGN FT&0; IFILE,COMBN2)Y, (IN)

ASSIGN F145,(FILE,SOSBWPDF,,GOULDYT INY
ASSIGN FI80,(FILE,SOSBWPOFMy, (BUT, (SAVE?
ASSIGN F355, (FILE,AWRKIX), (AUTINY/SAVE)
ASSIGN Fleo;(rILz.AwnKzC).lnuTIN).rSAVE)

PCL

——TcaPy NOOZ TO P - - - -
rgg LN, LIPRADE, A6UCD BEGIN PR2D INPUT DATA

— R 2 LMPR2DC,,a0ULD) T T e o e
DATA J_

T 1Ty &% p2 5 1 10t 1 0 0

0 1 80 14 ) ‘\_
B e U o Y NS (R ' " T MODE CARD :
B IP(10+1) = 50

SEE SECTION IV.A

SEE SECTION IV.A {18) AND SECTIONV.,
FOR FORMAT AND EFECTS OF EACH PARAMETER. |

1

1

1

1

1. e - [ . . - - - e ——

T % 97800 } LAYOUT CONTROL PARAMETERS

1

1

1
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> LAYOUT CONTROL l_’ARAMET_E_Ifl‘S__(EP_NIINUED)

-4 8 137
A5 124
N B6 124
591 10
4 98 50

5179480

- TITLE CARD

_ELEMENT TO PATTERN

""ASSIGNMENTS
SEE SECTION IV.E ——

_ 8 189440 .
5 199800 J

& BIT ADDrR PR2D TEST RIN _ N
12310 22310 22310 #2310

81249 6133 71330 _ 81330

91330 1013% 712310 122310
139310 1462344 - " 1An9010 - 1019010
T 102%010 1039010 1A49010 1089010
1069010 1079010 " 1389010 1099070

“1f0%070 1119076 1199970 1139070)

T\ BLAN_K_.C_ARQ o

L e e e »:ppuun»»&-n
|
I

-~

NO WOy

t
'
i

"~ Fx

f
!
|
|

aipa ol palpa pase 1

i
| ) W W
[ Q)
~4 ’“‘H:
amam
F PRy

]
H
!
L

i
\
|

,;tl... -
uur W

}

|
o-t-!o-h

NODE LIST
_{ SEE SECTIONUV.E

mmmmﬁuuuumﬁuumtmu

|
|

T I N e X

ﬂt’ccaqaquac
;.-1- - | .
ocumqeuumuﬁw@uo&

L R B §
LR R

f
[
o
ol
Nmmmﬁmmm
|

-
[
~N

'
V
[
I

1108 1 i0 ]
r8b _%,_
| e e e < e

DELETE NOYE1o END PR2D INPUT DATA
~ DELEYE N8TS{E '

DELETE N&T820

DELEYE DECBOE



DELETE AWRK2C
END
~£8D
END
T T PEL” PRBCESSINA TERMINATED
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i

RUN (LMN2LMPR2DC2GB8ULD)Y
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’ - _ START oF INIT:

TWELDIMENSIONAL BIACEMENY & ROUTING OF LS1 CHIPSe

WRITTEN BY] RirHARD Neve
T CBMPANY T 1 RFL CBRPE T - T T - -
ADDRESS ! FRANT § CBApPER STS,
T ) CaMDEN, N, o 08102 T T T T T
PHONE Nfte ! (An9) 963+8000 :

EXTe NBs | Pr 6755 o
__PR2D REVISION B, FEBe 19740

B tPtloe 1) @ 80 )
B 1Prl12¢ &) » 102 B
- 1PtI2¢e B) @ 62 - T oo T T/ T/
7 IPeI2e 43) o 12
T Iptlés 1) @ 300 ) B
T TTIe(TRe 2 e T 306 7 T T ) B - - -
T IP(lds 3) » 25
T CIp(les 9) 9 B0O
T 7T Ie(leés P85 s T I0S T e ] T rTmTmTTm T T
- IP(14e 26) = 1 -
T T 1Pllke 27) @ o] B
T T T IPUlI&e 30T e 5 - - Tttt T Tt T T T T
T T T IB(lee 21) @ &0
T T T IPIYes 33) e r3-1
T TIPiThe W7V W Yy & — T/ T/ T/ N
T 1P ke 49) @ 14 .
T I8lIbe ROJ o 14
T T T TIPThG ARY v - T Tt/ T o oo T
- T T 1P{lés B3Y e 137

B T OIP(leke AGY m 137
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IP(tae 28) 124 _ B}
_Iptlee R6) 126 _

1p(16e 01) s 48

t1P(lse 98) 80 —_— _ .
I1me8e §7) 0. o880, o
IpeINe §8) ‘v 9440

1R{18e 9) 0 0800

~ END OF: INIT

STARY aF: !NPu-r ruvucﬂom
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& BIT ADDER PR2D TreT RUN
PIN DATa F8R PATTERNS USED #n CHIPI

__PAGE-Ng» 1

- PATTERN 1246 at . o T T T -
T T } PIN RESN° X PIN — ~ ~— 0 T T T T T
________ Ne, FLAG nIST  IMP.

- o 0 o @ __

- 1 -] o
N 1 18 o i i} —

T 1 28 0

i

—PATTEAN 1336 el T T = -
TTPINTRESN X PIN
_ N8. FLAG niav IMP. S
1 0 0 0 .
T TS T
3 2 18 0
) 3 I |- 4]
8 10 S o e
T & e S5 7o
PATTERN 2310 .t
PIN RESN x  PIN L - o
T NS, FLAG T RIST IMP T
——— —_— - [._ o SN o o R — — S
2 1 28 0
i R | k-] 0
4 10 o5 0 . o ~
— T T K T & 6 ¥8 T
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& BIT ADDER ©PR2D treT RUN
PIN DATa FaR PATTERNS USED an CHIP!

PATTERN 9010
PIN  RESN
Ne, FLAG
1 0
2 10
3 0

PATTERN 9074

PIN  RESN
Ne®., FLAG
1 o}
? 10
3 LY

st
X
nlsy
[o]

1o
80

»!
X
nisy

20
80

PIN
{MP,

90

PIN
IMP,

90
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PAGE N8«

& BIT ADDER pR2D TeaT RUN

~—"gLgM PTRN @#RD, RaW ELEM PYRN BRDe ROW aee

ELEMENT T8 PATTERN ASSTGNMENTY

9
0
0

4 2310
2 1830
12 2310

o o
16

0
0

2 2310 o] 0 3 230

(8]

(o]

1 2310

0

? 1330

_ 0

0

« 1330

o

.0

o]

11 2310

0 1A 1330 0 0
1%

(o]

9 1330

14 2310

0

0

o}

13 2310

18

17

24

23
34

21

)

L]

— _° —

3

39

"

27

'Y

b

o]

0

0

4a

sl

134

o]

1]

4“9
53

5

0

'Y

0

68

&7

7

64

ol

0
o

78

80
14

79

0

o]

77

o

0

0

0

0

0

31
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!LEM!NT 70 PATT;RN ASSTGNMENT)

PTRN "8RD, Raw ELEm PTRN aan. Row"

%% o
9 0
141 9010

108 %010 _

1a9 9070
113 9070

‘a9 0o’

o o o o o o o

94
%

& BIT ADDER PR2D TeaT RUN

o]

o]
o]

10% 9010

104 9010

114 9070

o O O o o o

0.0 O O

o

-]
1N
1c

8
(")
i C

103 9019 .

107 904y
111 9070

PAQE N8

9% _ 0.

100 9010

104 9010
108_ 9010
112 9070

4

o o o o
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& BIT ADDER

NE8DE LIRTH
T 77T NBpDE NBDE £LEM

N8 . WTe

1 1 1
- 2 1 2
3 1 3
T T T M -1 4
] 1 8
é 1 4
7 1 ?
) 1 8
9 1 9
U ¥« B | io
11 i 11
12 1 12
13 1 13
'* 14 i 14
18 1 10!
T T T TIé8TT Y 103
17 1 108
- 18 1 107
19 1 160
- 20 1 1102
21 1 104
T €T T 108
23 1.108

64

PR2D vgeT RUN

PIN ECem- PIN

NN RAAARC s

. A s .. e
PEDVAMNEDIY 2UIV2D S DIV S WEP

NNRONNEWERWNNRONNSNNN W WWWW

0 00 ~§ O

11

PIN ELEM
- S
3 s
3 s
3 s
2
2
2

"

[ 3
'y
4
2 10

PIN (X N J

RN

PAGE N8



NBOE ERRORE,

END™&F INPUY FUNCYIS®N,:

65



& BIT ADDER PR2D vesT RUN PAGE NGOy 6
START aF PRPL{ SUBRBUTINE!

END oF PRPL1 SUBRBUTINES
START oF PLACEMENT!

66



PR e

& 81T ADDER mR2D teaT RUN PAGE NOe 7

LENGTHe 120 w INT.n 71sJRame2, TOTAL DISTes 0’ # Q08D INTes 0s # EQU INT @ 71
PLACEMENTY
0 06 0107 o0 1n8 0 D% 0 10 0 0 ¢
6 o 0 0 o o0 o 0o YV o o 0103
o o 0 © ¢ 0 o o0 YV o0 o 0 ©
102 o 0 11 1®» 43 14 3¢ 2 B o 0 108
o 0o 0 & & & 7 3 ¥ 4 o 0 o
1410 & 0 0 ¢ o o6 © LV 0 ¢ o0 106
10t & 0 0 0 © ©o6_0 9 0 » o0 ¢
6 &8 0 1 c 112 o 713 Uioo0 ¢ 0 O

reTAL WIRE UNITE BY NODp:

(=]
o
[s Rolis ]
o
o

67



%, # EUU INT »

PAGE NG»

PR2D TreY RUN

& 31T ADDER

118

02 » GOBD INTes

62 # INT.s 128,JReps2, TUTAL DIST.s

LENGTHs

PLACEMENT!

VOCALUCOoOUOO

nmoosr~roon
o (=]
- -

230234 MmMDOD
-

4+ O0O0ONC QOO
o (=]

.- L1

(SN o o RN N N <} o)

[ R =Neal R _Ne¥of ]
= - -
- -

cOooCr oo
-

wCcConwCeon
o - -
- -

00000000
cccccceccc

COO0OwO
o

- QO
-t
- -

T8TAL WIRE UNITS BY N8Ppy

oo

co0o

[o R o} o]

68



« BIT ADDE® BR2D TeeT RUN BAGE N8 9
LENGTH» 12 8 INTe» Ak JReBRy, TO ' DIST.y 4022 # Q080 INTss 29, # EQU INT « 152

PLACEMENTS

0 o 010% o0 1n9 o0 706 UVUiok o5 ¢ 0
o 6 0 © o0 0 95 06 Y o0 o 0107
e o 0 ¢ o060 o & & 9 o c 0 0o
10¢ A 0 1 & 10 & 9 3 44 o 0105
o o 0 1 5 43 4§12 2 & 7 o s 0
100 o 0 0 0o 0 A~ 0 © 0 o 0103
116 & o0 ¢ o0 0 o _o© YV 0o ¢ 6 0
6 o 0112 ~o1i1 nT02 L1913 o o0 N
rerAl WIRE UNITS 8Y N8Dpy
3 5 ? [} “ 8 o & 1 24
18 24 26 as 8 10 18 24 18 2%
26 24 78
51 667 to119 2 ue 2 ur 2 u8 2 a9 2 S0 2 45 2
55 52 1 us 351 3
56 1031 1 1?7% 2 46 5 57 4 58 4 67 3 47 5 59 4 4s 5
57 107 1 46 352 3
58 177 1 51 4 46 4 57 3 70 3

69



& BIT ADDER PR2D Tr&T RUN

LENGTHe 0s # INTes 401, JRepok, TOTAL DIBTer

PLACEMENT!
o} o} 0 108 0 109
5} 6 0 96 o 0
o 0o 0 o o0 0
100 0 [+] 1 6 10
[o] o] o 11 5 43
112 o] 0 [+} 0 0
1ot o ©0 0 © D
o] o] 0 110 0 111

70

TOTAL WIRE UNITS By N8OF}

i0 o 18 i5
36 k1 24 52
38 as L1

[y
200NMSFO200

-
(=]
MOOMB®O O

-}
o

PAGE N8B8¢ '~ 10
6292 4 GUBD INTes P9, # EGU INT » 159

O30 0 0 O

U766 o 107

U 6 o o ©

3 14 o o 108

8 7 o o o

¢ o0 0 o 103

v o _o0 0.0

Q413 78 0 6
i% § 14 g 38
25 12 - \B k1]



ACTUAL WIRE UNITS » 143 143

TOTAL WIRE UNITS BY N8OE!

.5 6 9 10 6 10 5 s 2 3
3 . y 6 8 7 11 9 . 3
& '3 11

71



& BIT ADDgR pR2D teeT RUN PAGE N8 11
START 8F FIX{ SUBRBUTINES
END BF FIX1  SUBRBUTINE,

72



o BIT ADDER PR2D TreT RUN PAGE N8B+ 12
START WF POST.PLACE SUBRBUTINES

A DIMENGSYI®ON van>

d R R R R R K R L} R R
[} LI} LI ~ g 9 o v
W ] » [N W L " ) o W W
’ v # . ¥ “ - . ¥ *
3 s 8 6 7 s ¥ 10 11 12 3
Row # 18
vnD 104 112 1An

0 1 1 110

s ]
4 t6 13 11

s 12
[} 9 2 102

k| ]
) 16 7 103

k114 113 108 ann

¥TaQax
£Q X



RBW & 20

END OF POST«RLACE SUBRBUTINE,

T4



& BIT ADDER mR2D TegT RUN PAGE N8« 13
START 8F RBUTE FUNCTION]
STAR? SMASH1S

75



__CELL RE<ORIENTATIAN / prii RECAUSIGNMENTT

& BIT ADDER PR2D TEaT RUN

PAGE N@e L)

8TAry OF CENTER ROUTING|
END aF CENTER ROUTING.

ELEMENT ROW / PIN RpaASS1GNMENT
NUMBER  8RIpNT. WAS CHANGED TO
2 o8 _, o L o
— 2 . . _. 2 5
I 2 o o B
L] 1.1 _ o B - .
4 s
e e I g -
7 o8 i L o L
B 9 Y e
2 -5 . e
13 8

T T T END TSMABWL, T T

76

T T TSTARY OF SIDE ROUTINGY
END &F 81Dt RBUTING.

__ END ROUTE FPUNCTIAN,



4 B!T ADDER pR2D TraT RUN PAGE N8 15

START 8F ART FUNCTIBNS

77



78

& BIT ADDER PR2D TraT RUN

PAGE. NB

START ANALCY
END ANALCl.

16



4 BIT ADDER

PR2D TreT RUN

PAGE NOe

START ANALS1
END ANALS1.

17

79



START BWRT

END PWRie

80



& BIT ADDER

pR2D T#eT RUN

PAGE NOe

START SORTH
END SORTLe

19

81



82

4 BIT AODER

PR2D TeqT RUN

PAGE NGO
START ART1

20



& BIT ADDER

PR2D vpeT RUN

_ARTWBRK INSTRUCTION DATA!

0e2%0
09800
09800
092820
09440
2910
29070
%9010
59010
09210
09800
09%00
09%00
09800
09800
09800
09800
09%0d
08800
79110
09800
09%00
09800
19010
09500
09800
09800
09800
09800
09%60
09800
[s] 1.1e]s]
09%00
08500
08800
09B00
09800
(o] 1 {s]0)
02310
01330
0i330
OII10
41330
02310
02310
79610

#Nn0
0
20
40
0
307
37
423
8503
69%
498
878
228
43%
238
29%
308
k.11
1.1
101
k1]
40%
515
699
24%
398
438
11
248
278
ns
32%
k']
428
438
[1.1.]
[TY]
ol
200
240
310
380
470
#%70
53
104

»{15
0

)
-0
3%
10¢
101
101
1014
10%
144
154
158
158
16%
168
165
16%
16%
172
172
172
172
172
179
179
179
179
18¢
184
186
186
186
1864
1864
186
188
184
192
193
193
1913
1913
193
193
252

PAGE NGB8 21

-

- -
WOEOC» N FPID VAW

-
O
- &

83

VBN AFraNn~



19670
0%s00
09800
08800
08800
oesoC
098060
09800
(o] ] {o]¢
09800
09800

84

699
169
179
189
602
612
622
632
642
149
179

252
256
2%¢
2%
256
2%s
2%
286
25s
270
270

[
[

n
WAGCFra@andd~WAWw

-



& BT ADDER PR2D TreT RUN PAGE N8 22

08800 189 270 1
08800 602> 270 17
09500 612 27n s
09800 622 270 3
09800 632 270 4
09800 6h2 274 (]
39070 101 28a 112
690140 699 288 105
79320 9 29n 0
19310 709 290 0
09800 149 319 13
o0e800 162 32¢ 23
09800 179 326 23
09800 602 32s 17
0e80( 649 326 17
0880( 149 333 13
S90310 200 333 11
B L¥ L1'] 310 333 5
22310 %o 333 13
29310 430 333 12
22310 490 333 2
57330 490 331 8
21330 Sep 33y 7
“pwBo0- 23% 38 1
09800 278 34 1
09800 288 340 3
09800 3358 J4q 3
08800 398 W% 2
oes00 P 340 2
‘09800 1Y% k LY,) 16
09500 11 Yn 16
09830 298 34y 23
09800 265 347 5
09800 298 %y 2
09800 495 347 7
L L1 1) 8K 347 k|
09800 LF1] 347 17
09800 308 % &
09800 335 154 3
0e800 345 3%, 7
09800 835 %, 8
39910 164 368 108
09800 248 368 11
68100 699 368 0
09800 3258 7% 13
0800 385 7% i2

85



09800
09800
09800
09800
9560
D9800

09800
09220
#9070
#9470

86

408
495
5a8
548
548
375
£1.1.1
LL L]
695
207
357

378
s
378
382
382
382
1.1
39
3%
439
439

N
C oo NN v

-~
-
o

111

104
108
106

114



4 BIT ADDER pR2D TraT RUN. PAGE NOe 23
ARTWAORK INSTRUCTION DATAS

09010 423 439 102 118
09010 503 439 103 116
09250 [ Yols) 65% 0 117
END COMPANENTS 118

sYMBOL 119

0 «196016HSLATL 2.7 Vies 4 Bl ADDER PK2D TEST RUN

END LEVEL1 124

SYMROL 122

0 *196n16HS1ATL 2.1 VLe2, 4 BIT ADDER PRaD TEST RUN

END LEVEL2 124

LINE SEY i2%

1?7 10 126
b 149 349 13 127
1 149 333 13 128
2 169 270 L] 129
2 1469 286 5 130
3 179 256 23 134
3 179 290 23 132
o 189 270 O 132
4 189 aKé 1 134
-] 22% 1=8 19 139
8 228 1A6 19 136
6 22% 340 23 137
é 228 347 23 138
7 23% 106 15 139
7 238 168 15 140
24% 340 11 141
[ ] 248 348 14 142
9 26% 3?7 S 143
9 268 340 5 144
10 268 186 23 145
10 24% 179 23 146
11 298% 1RS 18 147
14 29s 186 18 148
12 29% 340 2 149
12 29% 347 2 150
13 3¢S 18e 4 1514
13 308 40 4 152
L4 30% LR6 6 153
16 308 148 6 154
L8 3a% 340 13 158
-] 32% 75 13 156
16 338 L1 3 187
16 338 340 3 158
(4 348 340 7 159
1?7 345 IR 7 160

87



15 Tasx
18 L1
19 L1
19 388
20 388
20 3ss
o
21 398
22 . 408
»2 408
23 408

23_ 408

186
172
1465
186
340
378
in

179
172
1R6
3240

_ 38




4 B1Y ADDER

PR2D TraT RUN

ARTWBRK INSTRUCTIAON DaTAl

435
4358
Pt
445
458
458
#9%
498
495
49
50%
50%
518
515
525
528
5358
53%
548
548
558
5558
585
558
56%
568
578
578
578
575
CLE
538
602
602
612
612
622
622
632
633
642

TThME

162
179
602
649

179
1=8
340
IR2
an9
g0
14b
186
340
378
7
340
172
186
7?7
340
340
k L1
ng
340
179
186
340
296
186
1A8
154
186
340
3IR2
373
340
t L1
270
270
ane
2%6
270
270
ané
2R6
270
326
96
326
%6

PAGE NBOe

18
18

re
FEFEPONNOIINENIWWWOW

-

- . " e
O FrOWBdINOONN

24

173
174
178
176
177
178
179
180
181
182
183
184
188
186
187
188
189
190
191
192
193
19
198
196
197
198
199
200
201
202
203
204
208
206
207
208
209
240
211
212
213
2lé
218
246
217
238

89



»;

0 «196616KWS1aTL 2,7 VLe3,

0 =1964516WS1ATL 277 VLed,

90

6
«80

10

249
249

END LINE SETY
SyMBSL

4 BIT ADDER PN2D TEST RUN
EMD LEVEL3

SYMASL
4 BIT ADDER PR2D TEST RUN
" END LEVEL
SHAPE SET

219

220

222
223
o7y
527
228
229



& 81T APDER PR2D TreT RUN PAGE NBo¢ 28
ARTWERK INSTRUCTISN DaTAS

3 o8n X590 230
4 28p se0 g 234
5 8%n 249 232
B ¢ 800 2.9 ' 233
4 3no 840 . 23%
- s 0 840 . e L._._ 238
SHAPE SET . 236
_ a 10 _ 237 __
1 0 271 - 238
) _ 2 -84 a7 _ 239
b | [1.1s) 80 240
_ &8s «%0 . RO . SN
3 a5y 271 269
I ) 800 271 243
? 800 o} 244
- . _ & 0 0 . .. L . BAS
. $yMaoL 246
0 *196416WRIATL 277 VLeS, 4 BIY ADDER PR2D TEST RUN o _
' - END CEVELS 248
L ] LINE SET ) o 249
14 10 280
N W ) 4 108 _ o . I t S 1§ S
) 127 08 13 B -] ]
127 38 o 23 _ 283
2 127 T 23 i3
3 149 378 23 288
- 3 142 kP 1 s i ‘23 ) -1
b 1k s , 13 . 287
I 149 219 13 ri-1]
8 149 323 . o 13 289 L
. L B [T T T 1y 260
¢ 189 242 15 261
D 8 1 ) 148 15 282
. ? 169 172 8 263
- 7T 169 asé . 1 1
[ ] 169 270 5 268
) &9y W T T B - N {1 T
 J 179 7 23 267
T4y a0 - ’ ’ B k) 248
10 179 286 23 269
{6 179 199 . o 23 270
14 189 . 4me 1 27%
11 £S5 I 1 1 J = , U &/
12 189 270 1. 273
L} 189 350 ’ o7 T 27% 7
13 268 NG ) ’ -} 278
TTTTTTTT A4 ey T . e 4

91



92

237
287
298
a9%
297
a9y
308
308
318
EPLS

348
#13
k ¥4
Y31
127
1%8
kT ]
kL1
179
126

277
&ro
279
280
2814
282
283
284
2a8
28é6



& B1T ADDER

PR2D TreT RUN

ARTWORK INSTRUCTISN DATAl

32s
328
33%
338
338
338
387
367
387
367
378
378
388
388
398
ELL]
398
39%
415
415
428
425
#2%
42%
433
433
433
433
43%
43%
438
43%
455
458
468
46%
46"
488
478
478
48%
425
488
488
498
49%

1R6
172
148
179
k LT]
341
443
378
172
127
172
179
148
158
168
172
340
K I'Y4
k L1
L I'y4
1=y
1%8
KL
148
@13
a9
181
127
179
126
341
348
LR6
172
179
186
348
375
188
1=y
1x8
inS
3In2
r9
a2
378

PAGE

NB e

-
NNNNOCBBOONRF & &

26

287
288
289
290
291
292
293
294
298
296
297
298
299
300
301
302
303
304
305
306
207
308
309
310
311
312
313
314
318
316
317
3is
319
320
321
322
323
324
328
326
327
328
329
330
131
332

93



94

508
508
508
508
508
508
519
513
513
513
518
T

1AS
172
7
%6
348
378
413
296
144
197
A1
48

333
33
338
336
337
338
339
340
344
Ja2
38
344



& BIT ADDER PR2D veaT RUN PAGE NOo 27
_ARTWBRK INSTRUCTIAON DavAl

o8 528 343 3 348
'y Sas IRG 3 346
a9 568 1ab 18
49 LTY 151 18
S0 878 129 2
50 578 kLY 2
51 602 186 17
L3} 602 286 . 17 Jue
52 602 270 17
sp L 1o} ] 347 17
T | 649 %4 .8
5y 612 2% .3
Sé 612 F L) 8
L1 612 179 8
o 88 622 172 3
1.1 622 axé ?
6 622 270 ) R |
B 3 622 st _ T ’ -
. 1 632 348 . 343
87 632 a7o &
L S8 63> 2%6 &
.1} 632 1AS &
89 642 158 6
B (1) 642 ané ¢
60 662 a%o 6
(]

366
367
368
369

- 40 642 278 370
o 64 652 296 17 37y
61 682 208 17 372
62 652 218 14 373
T & &%2 181 oooTT T o/ T/ T L D £ T
63 4659 1ab 18 378
""" 63 659 1458 18 376
' 673 2358 14 77
(1] 673 2132 14 378
68 673 148 18 379
&8 673 " T {A2 o T & S | 1+
o &6 498 1k 21 381
TTTT & %13y 144 21 g
67 T3] 144 18 383
'Y 689 1k 8 384
- 68 682 154 14 388
&8 %% iy ) : SR . R | |
«9 568 181 18 387
- = 69 475 181 ’ 18 J88
70 433 184 22 389
Y0 W2s 184 - e 39D
95



TTYy T 28 IRy - 1y k] T
74 299 158 _ 19 392
T ass (%8 - R | I | ) |
2 28 188 L 22 396
b ] 438 188 15 358
73 479 188 18 396

vy MY iR T T - & wr
7% YY) 188 3 ) 398

TTYE T 673 148 — is 399
75 59 148 B o I | -
B/ S { ] 148 -8 804
76 808 148 L ) 00

96



4 AT ADDFR

PR2D TYreT RIN

ARTWBRK INSTRUCTISN DATAL

77
7?7
78
78
79
79

485
39%
338
kcJo1.]
29%
159
169
kcF-1]
355
367
375
398
4085
508
515
622
612
465
435
39%
3’8
338
315
179
189
27%
kK1Y
425
508
6p2
6713
652
127
159
6713
6%2
12?7
149
682
649
142

142

189
278
28%
338

145
145
145
1A5
145
1AS
172
172
192
172
172
172
172
172
172
172
179
179
179
199
179
179
199
199
186
1A6
1R6
1A6
1R6
196
238
225
242
242
298
298
308
Ink
06
326
126
136
340
340
340
340

PAGE NBo

-
OORAANPRRTP

(S
a0 0

-
PR BWWF R

n N
W W

28

403
404
405
406
407
408
409
410
411
412
413
41a
415
416
417
418
419
420
424
422
423
424
428
426
427
428
429
430
4331
432
433
.34
435
436
437
438
439
a40
4ay
442
843
bk
448
46
a4y
a8

97



100
100
101
101
102
102
163
103
164
104
108
i08

98

398
44

- 468

58%
602
528
98
418
98
298
228
179

340
340
30
340
347
kI'Y,
< 'Y
347
347
'Y
Y
k'Y

449
450
454

482
453
NS
438
456
487

458
459
460



4 BIT ADDER

PR2D rraT RUN

ARTWORK INSTRUCTISN DaTA!

106
106
107
107
148
108
149
109

-
-
o

L Afes S A a( A P
[P A Qi QY
FFRWWORDN- =0

- -
- .
(¢ Xi

PP S G G G

-l mial.a
[ B A B N

i19

169
268
348
415
4285
52%
53%
612
622
5258
518
435
425
338
298
149
245
289
308
43%
46%
50%
518
632
642
508
[Y.1.}
40N
388
367
328
29%
142
127
b4
485
49%
548
57%
485
[1.1.]
433
513
55%

N
Ixy
ING
kL1
k13
k.13
kL.13
xRy
341
k3]
k3]
kLYY
341
kLYY
341
36}
348
In8
IR8
348
348
348
348
348
378
7%
378
378
378
378
378
378
378
378
382
n2
In2
kLY
ane
39
n9
ans
306
396

END LINE SET
LINE SET

PAGE NBO»

- s pa ’
COPROLErERRIresrrrWRRWYWrra@duoowWwe INYNARNM

29

461

s62
463

56k

46%
466
467

468

469

#70

*71

472
473
74
878
476
877
478
479
alp
a8y

482
483

484

488
486
487
488

489
490
494

492
493
494
495
49§
497
498
499
500
504
502
503
504
505
506

99



14

100

N &R

99

99
59%
598
648
6818
122
6288
200
59%

10

172
bl
193
323
112
7%}
1i2
1¢2
193
193

©0000CcCOo0Q0Oo

507
So8
509
510
514
S1g

S1a
518
516
817y



__ARTWORK INSTRUCTION DATAI

4 81T ADDER aR2D. YeeT RUN

0 =196016M81ATL 2.7 V0Lebs

T S 8%y

[ -1 1.1 2r3
¢ ‘688 243
7 200 313
7 598 333
8 9 YO
B | " 6AS bil
10
1 112 99
4o 1e 4»8
2 Y014 99
2 7014 348
3 119 99
3 701 .9
L4 112 243
& 587 243
T T 112 428
] 678 458
R 10
1 0 249
2 111, 29
3 =50 590
& L L1] Se0
249
¢ 800 249
7 800 %40
) A 840
o _ 1o |
B | o 27
2 11 1o 274
3 [11s} aR(
[y a8sp «KQ
-1 85p arsy
6 800 274
7 806 o}
| 0 o}

0 =196016WK1ATL

2.7 Vle7,

£ND LINE SET
LINE SET

END LINE SET

SymBeL

4 Bl ADDER PX2D TEST RUN
END LEVELS
SHAPE SET

SHAPE SET

SyMasL
4 BIT ADDER PK2D TEST RUN
END LEVELY

PAQE NB8¢

- 000000

0000000000

30

518
519
520
521

523

Sas
8as
S26
s27
528

sg9

330
531
S32
833
534
535
8536
837
538

840
Sk
11 ]
543
Sks
S48
S4b

-1 A

548
S49
5%0
881
552

884
11
556
587
558

%360
561

863

10.



END ART1e

102



& B1T ADDgR pR2D vpeT RUN PAGE N8

CHYP STATISTICS:

XeSTEP ASs YeoTEP o 59
+68 INCHES OF MeTaL,

CeLL ROwWy TiNEAR.MIL81  ?BTAL LINEAR MILSY
& 3%.0
K ] 3%,.0
78.0

CulIP AREA CELL waue AREA BsPe coee AREA WIRING o= AREA
80, MILS KQe MII'm o/v $0¢ MILS 0/0 €@« MILS 0/0

S018.p S46.n 10 2993.8 89,7 14782 2944

31

MILS
5534

»10 INCHES OF TUNNEL, AND

. WIRING EFFECT

o/0
378

77 TUNNEL &

103



& BIT ADDER BEZD TrRT RUN

T PAGE NEeTWRE

PATTERN mmazg ~ TIMks TOTAL
T 'NUMBEN~ — DpVICES ~ UseU ~— TDEVICES
_ 12w 8 i . _
1330 6 s
2310 8 8 o - o
_9%010 o L e
_ %7 = _2 _s -
T o 112 - oo o

104



NSDE CAP, NBDp gLEM PiN ELEM PIN FLEM PIN ,¢,

N&Dg LisTe
Ne. rr [ h

1 ” 1 1
i 2 143 1 2
3 1% i 3
& 228 q &
TTTTTT R8T ¢ s
6 % 1 'y
7 122 ] 7
8 122 Kl 8
2 1 9

10 28 2 10
11 M 2 1
12 40 2 12
T 3 7 2 13
1h (1] ] 14
- 18 36 2 064
16 80 2 403
17468 % 158
18 99 2 0?7
T 19 &b 2 100
20 7 2 402
B JO T 2 {04
22 3 2 4§06

T EYIWY 7 o8

& BIT ADDER PR2D TraY RUN

L ) ] 'ﬁ'~'l.'U"l.'-"’i"'.']:~ﬂ‘.. RIBP ey

6 3 11 3 5 5
14 3 12 3 S 3 0
] 3 13 3 s §
_.9 3 14 3 8 2
10 s
12 2 7?7 2 o o
13 2 B .2
1 2 9 2 . - I
16 *
109 2
110 ]
111 2 _ _ e
112 2
113 2 o o o
1 ] $ »
2 2 7 s
- B R R
4 3 ) .
i g T T
2 3
3 2 - B -
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08132 JUL 13,°78 1D3068A
JOB M801,EC45020(0AST/CAD),1
LTINIT (TIME, 30, d80), CTT, 1Y, 97,1y~~~ T
ASSIGN F16,(DEVICE,LOQ)
ASSIGN Fs1,(FILE,DECODE), (OUTIN)
ASSIGN F1S,(DEVICE,SI)
ASSIGN F310, (FILE,NOTO010),(OUTIN)
ASSIGN F115,(FILE,NOTO15), (OUTIN)
ASSIGN F320, (FILE,NOT020),(QUTIN)
ASSIGN F125,(FILE,NOTD25),(DUTIN)
ASSIGN F330,(FILE,DESIGN), (IN)
ASSIGN F33S, (FILE,COMON1), (OUT), (SAVE)
ASSIGN F340, (FILE,COMON2), (IN)
ASSIGN F345, (FILE,MGBWPDFE,GOULD), (IN)
ASSIGN F:50,(FILE,MGBWPDFM), (OUT), (SAVE)
ASSIGN F 35S, (FILE,AWRKIX), (OUTIN), (SAVE)
ASSIGN F:60,(FILE,AWRK2C), (OUTIN), (SAVE)
PCL
COPY CO01S TO LP
1J0B M301,EC45020 COAST/CAD), 1
ILIMITY (TIME,30),(CORE,60),(77,1),(97,1)
LASSIGN F36, (DEVICE,LO)
1ASSIGN F:1,(FILE,DECODE), (OUTIN)
JASSIGN F:5,(DEVICE,SI)
{ASSIGN F310,(FILE,NOTO10), (OUTIN)
1ASSIGN F:15,(FILE,NOTG15),(QUTIN)
1A3SIGN F220, (FILE,NOT020), (ODUTIN)
1ASSIGN F32S, (FILE,NOT025),(OUTIN)
JASSIGN F130,(FILE,DESIGN),(IN)
IASSIGN F:35,(FILE,COMON1), (OUT), (SAVE)
1ASSIGN F140,(FILE,COMON2),(IN)
{ASSIGN F:45,(FILE,MGBWPDFE,GOULD), (IN)
1ASSIGN F1S0,(FILE,MGBWPDFM), (OUT), (SAVE)
1ASSIGN F255,(FILE,AWRKIX), (QUTIN), (SAVE)
LASSIGN F160,(FILE,AWRK2C), (OUTIN), (SAVE)
1PCL
COPY CO01S TU LP
END
IRUN (LMN,_MPR2DC,GOULD)
1DATA
11 44
1 So
27
34
53
54
68
3 200
4 SO
S 50
26 4
11000
21000
3 S0
9 200
13 300
18 260
16 120
17 260
19 170
20 1So

1 1 102 1 0 0 1
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4 22 170 1
4 23 100 1
267 T TT
4 27 0 1
4 30 100 1
4 31 100 1
4 33 100 1
4 41 17 1
4 49 14 1
4 50 14 1
4 68 14 1
4 83 210 1
4 84 210 1
4 85 210 1
4 86 210 1
4 87 221 1
4 88 221 1
4 91 10 1
S 179450 1
5 189440 1
5 199800 0
TIMING CIRCUIT FOR JIM CURRIE, 2=Xe76, REV 2~28e78, FELTNER = GQULD
11520 21520 31520 ’ 41620
51330 61330 71330 81330
91330 101330 111330 121330
131330 141330 151330 161330
171820 181820 191820 201820
211820 221820 231820 241820
251820 261820 271820 281820
291120 301120 311120 321120
331120 341120 351120 361120
371120 381120 391120 401120
411520 421820 431720 4412480
4531330 461330 471330 481330
491330 501330 511820 521820
531820 541820 551820 561820
571120 581120 591120 601120
611120 621120 631520 641820
651220 661120 671220 681310
691520 702310 712310 722310
732310 742310 752310 761130
771130 781220 791520 801310
811520 821820 831720 841120
851620 861830 871830 881830
891830 901830 911830 929030
939020 949020 959030 969030
979030 989030 999030 1009030
1019030 1029020 1039030 1049020
1059020 1061120 1071120 1081310
1091720 1101620 1111520 1121520
B B £35-T-1 A ‘T141230 1151120 1161520
1171520 1181520 1191520 1201820
1211820 1221520 1231520 1281520
1251520 1261520
1 1 4 2 3 9 4
1 1 3 112 2 93 4
S S-S S SERA SR . SR T S S - -
1 3 2 q 3 82 3 120 3 121 3
& '2 S g e6rv 44— T T - -
1 q 4 118 2 86 3 87 3 88 3 89 3 90 3 9
B B DY S ) Z T 4 ] g Y 210 ZI1Z"

3
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1 11 2 12 2 13 ‘2 14 2715 27167 7@y 2

1. S 3 17 3 .

I— 6 3 {8 3 -

1 7 3 19 3 o

1 8 3 20 3

1 9 3 21 3 - —

1 10 3 22 3

1Y s 2% 3

1 12 3 24 '3

1 13 3 25 3

1 14 3 26 3

1t 15 3 27 3

1 16 3 28 3

1 s 5 & S 7 5 8 S 29 4 30 4 3 _4 32 _am3
2

1 6 4 17 4 29 3114 5 B

1 7 4 18 4 30 3114 4

1 8 4 19 4 31 3114 3

1 9 4 20 4 32 3 44 3 .

1t 9 5 10 S 11 S 12 S 33_ 4 _34_ 4 35°' @ 36 4116
2

1 10 4 21 4 33 3

1 11 4 22 4 34 3

1 12 4 23 & 35 3

1 13 4 24 4 36 3

1 13 S 14 5 15 5 16 S 37 4 38 4 39 4 40 4 117
2121 2

1 14 4 25 a4 37 3

1 15 4 26 4 38 3 a4 4

1 16 4 27 4 359 3 44 5

1 17 2 29 2

1 18 2 30 2

1 19 2 31 2 - -

1 20 2 32 2

121 2 33 2

1 22 2 3 2

1 23 2 35 2

1 28 2 36 2

1 25 2 31 2 T y

1 26 2 38 2

1 27 2 39 2

1 28 2 a0 2

1 28 4 4o 3 44 6 4s 4

1 41 2113 3116 3117 3

1 41 3 42 4 -

1 42 2 a3 2

1 43 3115 2

1 64 2 43 4 65 2

1 4 2115 4 . -

1 45 2 46 2 47 2 48 2 49 2 S50 2119 2

1 45 3 s1 37 ST T T o

1 45 S 46 S 57 4 S8 4 67 3 47 S S9 4125 2

1 46 3 52 3 -

1 46 4 S1 4 S7 3 70 3

1 a7 3 53 % -

1 47 4 S2 4 58 3 71 3

1 a8 3 Sa 3 ' - e

1 48 4 53 4 59 3 72 3

1 @9 3 55 3 ' -

1 49 a %8 a 60 3 73 3

1 49 S S0 S 6f a4 62 4 48 S 60 4 126 2120 2 T
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1 S0 3 %o 3
1 S0 4 S5 4 61 3 74 3
TTYUS6 @RS OY T T
1 51 2 57 2 .
1 s2 2 S8 2
1 53 2 59 2
1 54 2 60 2
1 55 2 61 2
1 56 2 62 2 ’
1 63 2 66 3125 3126 3
1 63 3 64 4 :
1 65 3109 2-110 3
1 65 4 78 2
1 66 2106 3
i 6% 4 106 2 109 3
1 67 2 69 3
1 68 2 118 3
1 68 3 80 3 82 4
1 69 2 84 3102 2
t 70 2 76 S
1 700 4 8e 4
1 7 2 76 4
1 1 4 87 4
1 12 2 76 3
1 72 4 88 4
1 713 2 711 S
1 73 4 89 4
1 T4 2 11 4
1 74 a4 90 4
1715 2 717 3
1 715 4 91 4
1 76 2 718 4
1 77 2 718 3
1 79 2105 2 81 3
1 81 2 104 2
1 82 2108 2
1 83 2 85 3 108 3
1 83 3107 2 84 4
I 83 4107 4 85 2
1 84 2107 3
1 85 4 103 2
1 86 2 101 2
1 87 2100 2
1 88 2 99 2
T 1 89 2 98 2~
1 90 2 97 2
1 91 2 9 2
1 92 2111 3
1110 4 95 2
1106 4109 4 110 2
R U & § - § £
1 116 2 115 3
1121 g 122 3
1122 2123 3124 3
1119 33120 a
1 79 3 80 2
TIEQUT T T " i
IPCL
DECETE NOTOIU *~ ~— R —

DELETE NOYOLS
DELETE WNOTU20 -
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DELETE NOTO25S

DELETE OECODE

DELETE AWRKZ2C

END

LEQO

END

PCL PROCESSING TERMINATED
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RUN (LMN,LMPR2DC,GOULD)
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START OF INIT:
TWO=DIMENSIONAL PLACEMENT % ROUTING OF LSI CHIPS,

WRITTEN BY: RICHARD NOTO

COMPANY 3 RCA CORP,

ADDRESS ¢ FRONT L COOPER STS,
CAMDEN, N, J, 08102

PHONE NO, § (609) 963=8000

ExT, NO, $ PC 6755
PR2D REVISION B, FEB, 1974,

IP(I0¢ 1) = 50

IP(l10+ 27) = 1
IP(10¢+ 34) = 1
tP(10+ S3) = 1
IP(10¢ 54) = 3
IP(10+ 68) = 1

1IP(12+ 3) = 200
IP(12¢ 4) = S0
IP(12+ S) = 50
IP(12¢+ 2b) = 4
IP(l4¢ 1) = 1000
IP(l4¢ 2) = 1000
1P(14+ 3) = 50
IP(l4+ 9) = 200
IP(14+ 13) = 300
IP(14+ t4) = 260
IP(1d+ 16) = 120
IP(l4e 17) = 260
IP(14+ 19) = 170
IP(I4+ 20) = 150
IP(lde 22) = 170
IP(14+ 23) = 100
IP(I&¢+ 26) = 1
IP(14+ 27) = -0
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IPCI4+ 30) = 100
IP(IaT 31) 3 100
IPL14+ 33) & 100
IP(l4+ a7) = 17
IP(14+ 49) s 14
IP(14+ S0) = 14
IP(1ar 68) = 14
IP(las 83) = 210
IP(14+ 84) = 210
_IPC14+ 85) = 210
IP(14+ B86) = 210
1P(14+ 87) = 22
IP(14+ BB) = /221
IP(l4+ 91) = 10
1IP(1IS+ 17) = 9450
IPLIS+ 18) = 9440
1P(15+ 19) = 9800

END OF INIT,
START OF INPUT FUNCTIONS
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TIMING CIRCUIT FOR JIM CURRIE, 2=X=T6s REV 202878 PAGE NO,
PIN DATA FOR PATTERNS USED ON CHIP3

PATTERN 1127

PIN RESN X PIN
NO, FLAG DIST IMP,
1 0 0 0
e 10 12 820
3 1 31 1300
4 1 50 1300
5 Ll 60 140

PATTERN 1130

PIN RESN X PIN
ND, FLAG DIST IMP,

1 0 0 0
2 10 10 1180
3 1 29 1710
4 1 48 1710
5 1 67 1710
6 -6 81 140
PATTERN 1220

PIN RESN X PIN

NG, FLAG DIaT IMP,
1 0 0 0
2 10 13 1040
3 1 32 1170
4 1 51 1170
S -y 63 140

PATTERN 1230

PIN RESN X PIN
NO, FLAG OIST ImMe,

] 0 0 0
2 10 10 500
3 1 29 1000
4 1 48 1000
5 1 67 1000
6 -6 77 140
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TIMING CIRCUIT FOR JIm (uNRIE, 2=X=76, REV 2-28=78

PAGE NO,

PIN DATA FOR PATTERNS USED ON CHIP:

PATTERN

PATTERN

PATTERN

PATTERN

1240

PIN
NO,

NG WV E N

1310

PIN
NO,

£ N

1330

PIN
NO,

O VLN -

1520

PIN
~NO.

D AWN -

RESN
FLAG

0
10
1
1
1
1
-8

RESN
FLAG

0
10
1
-2

RESN
FLAG

-
CwWNo~a

RESN

FLAG

(]
10
1
-2

X

DIsT

10

29
Qa8
67
86
96

DIsST

10
29
39

PIN
ImMP,

1540
1540
1540
1540

140

PIN
1vp,

1200
1800
140

PIN
IMP,

1370
1340
1370
2320

140

PIN
IMP,

1790
3940
140

145



TIVING CTRCUIT FOR JIM CURRIE, 2=X=76, REV 2-28-78 PAGE NO,_ 3

PIN DAVTA FUR PATTERNS USED ON CHIP3 e

PATTERN 1620

PIN RESN X PIN
N0, FLAG DIST IMP,
1 ] 0 0 e
4 10 13 1270
3 1 32 1170
q 1 51 1170
5 -5 63 140

PATTERN 1720

PIN RESN X PIN
NO, FLAG DIST I~P,
1 0 0 0
2 10 12 1270
3 1 51 1310
4 i 50 1310
S =6 60 140

PATTERN 1820

PIN RESN X PIN
NO, FLAG DIST  IMP,
1 0 0 0
2 L 30 500 o
3 2 49 1000
4 10 73 350
5 Y] 84 140

PATTERN 1830

PIN RESN X PIN
NO, FLAG DIST IMP,
1 0 0 0 _ I
2 1 30 1500 ° )
3 2 49 600
4 10 73 1200
5 =10 84 140
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TIMING CIRCUIT FOR JIM CURRIE, 2=X«76, REV 2-28-78
PIN DATA FOR PATTERNS USED ON CHIP:

PATTERN 2310

PIN RESN X PIN
NO, FLAG DIST IMP,

o 0 0
10 13 900
1 32 1550
1 51 1550
-8 80 140

[V RV RV

PATTERN 9020 ST

PIN RESN X PIN
NO, FLAG DIST ImpP,

1 0 0 0
2 1 12 300
3 0 76 80

PATTERN 9030

PIN RESN X - PIN o
NO, FLAG DIST IMP,

0 0 0
10 12 300

el dd
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TIMING CIRCUIT FOR JIM CURRIE, 2=X=76, REV 2+28=78
ELEMENT TO PATTERN ASSIGNMENTS

ELEM PTRN ORD, ROW ELEM PTRN ORD, ROW ,,,

.1
S
9

13
17

21

25

29

33

37

41

45

49

S3

S7

61

65

69

73
77

1520
1330
1330
1330
1820
1820
1820
1120
1120
1120
1520
1330
1330
1820
1120
1120
1220
1520
2310

1130,

8{ 1520

85

1620

0

0

e O o o

o>

1520

2

6
10
14
18
22
26
30
34
38
02
a6
50
54
58
62
66
70
74
78
82

86

1330

1330°

1330
1820
15?0
1820
1120
1120
1120
1820
1330
1330
1820
1120
1120
1120
2310
2310
1220

1820

1830

©c o o o

0
0
0 .
0
0

3

7
11
15
19
23
27
31
35
39
43
a7
51
55
59
63
67
13
75
79
83
8%

o © o

PAGE

4
8

12 1330

16

20

24 1820

28
32
36
40
44
u8
52
56
60
64
68

72 2310

76

80

88

NGO,

1620
1330

1330
1820

1820
1120
1120
1120
1240
1330
1820
1820
1120
1820
1310

1130
1310

1830

5

0
0

0

0
0

B4 1120 o0

0

0

0



TIMING CIRCUIT FOR JIM CURRIE,

ELEMENT TO PATTERN ASSIGNMENT:

ELEM PTRN ORD, ROW ELEM

a9

93

97
10t
105
109
113
117
121
125

1830
9020
9030
9030
9020
1720
1520
1520
1820
1520

90
9
98
102
106
114
118
122
126

2=X=Tb,
PTRN ORD, ROW
1830 0 ]
9020 0 0
9030 _0_ 0
9020 . 0 0
1120 (] 0
1620 _ 0 0
1230 0 0
1520 0 0
1520 o 0
1520 0 0

R

EV 2=28-78

91 1830
95 9030

103 9030
107 1120

ERERUE L1

115 1120
119 1520
123 1520

99 9030

Q Qo [~ T -] o (-]

o

-] Q

0
0

L

0
0
0

PAGE NO,

92 9030
96 9030

100 9030

104 9020
108 1310

1121520

116 1520
120 1820
124 1520

0
0
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TIMING CIRCUET FOR JIM CURRIE,

NODE LIST3
NOUE NODE ELEM

150

NO,

aT,

1
!
1
1
1
1
1
1
1
1
1
1
1
1
t
i
1
1
)
1
1
1
1
1
1
1
I
t
I
1
1
1
1
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

SO O PN = NE R W -

FrFOC

N=D 00X ~T

PIN ELEM

NN WU ENARNRNRNR NN S E Y EE E S E EE ES Wl W WU E AN

PIN

BAUNEWHUNVNAURNNUNNARNRN & E T EC E CE T BB D U e o G W e b e U U RS £ e il P o

2eX=T6, REV 2~28=78
ELEY PIN ELE™ PIN ,..
U 2
LA 2
42 3 (1] 3
82 $ 120 3 121 3
o7 4
.1 3 a7 3 88 3
7 2 8 2 9 2
15 2 14 2 15 2
7 s a S e9 4
29 3 114 5
30 3 114 4
31 3 114 3
32 3 4a 3
11 S 12 5 33 4
33 3
34 3
35 3
36 3
15 9 16 5 57 4
37 3
38 3 u44q 4
39 i ad s
au 6 45 4
116 3 117 3
o5 2

PAGE NO,

89

16

30

34

38

3
2
2

0
124
123

31

35

39

32

36

40

113

11

117

121



53
S4
55
56
57
58

(O Ty Oy

44
s
45
45
46
46

EwWRWN Y

EWNWN e

a7
57
57

3

us
58
70

49

67

S0
47

119
59

2

125
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NODE LISTa.

152

TIMING CIRCUIT FOR JIM CURRIE, 2eX=76, REV 2-28=78

NODE NODE ELEM

NO,

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

nT,

Ll el i e e e U AN

a7
a7
48
48
49
49
49
50
50
56
51
52
5%
54
55
56
63
63
65
65
66
66
67
68
68
69

PIN ELEM

NI’UNNENthNNNNN&N&NENENDNENWNN&N#UUNNNNNNNEtlﬂ\l‘:h“:v‘kb‘

53
S5e
5S4
53
55
54
50
56
55
62
57
58
59
60
61
62
66
64
109
78
106
106
69
118
80
84
76
86
76
87
76
88
77
89
77
90
77
91
78
78
105
104
108
85
107
107
107

e
Doooco
@D OO

PIN ELEM

NNNNNU‘ENUNNNM&l:hlﬁl:CU‘DU':l:QMUUUWNUNNEHNNNNNNV‘DWW&M#W&U

58
59

60
61

61
75

125

110

109

82
102

@
—

108

& ®
[V

PIN ELEM
3 7
3 72
3 73
4 62
3 74
3
3 126
3
3
4
2
3
3
4
4

PIN

W O Ew W W

48

PAGE NO,

60

126

2

120 2



110

NRANNDS N

~NOPene N
oo O

. LK )
NuNTTN

0 e [- Y- )
oo -0 -

Lol N
-t ot bt ot =t o
- N\t IO

-y oo > o
- - -
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TIMING CIRCUIT FOR JIM CURRIE, 2=X=76, REV 2~28<78 PAGE NO,

NODE LIST: N
NODE NODE ELEM PIN ELEM PIN ELEM PIN ELEM PIN 4.0
NO. "T. .
117 1 114 2 115 3
118 1 121 4 122 3
119 1 122 2 123 3 124 3
120 1 119 3 120 4
121 i 79 3 80 2
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NODE ERRORS:

END OF INPUT FUNCTION,
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TIMING CIRTUIT FOR JIM CURRTE, Z=X=76, REV Z2+28+78,

156

‘PAGE NU, T0
START OF PRPLI SUBROUTINE:

ENDO OF PRPL1 SUBROUTINE,
START OF PLACEMENT:



n

PAGE NO,

TIMING CIRCUIT FOR JIM CURRIE, 2=X=T76&, REV Z2=28=78,

830

# EQU INT =

0,

0, ¥ GOOD INT,=

TOYAL DIST,s

830, JR3P22,

# INT,s

32,

LENGTH=

PLACEMENT!?

COCODCONOCOoODCOoOOOCOCOCOrROOODC
o o o

COoOO0ODOOOOCOLECOOO0O0OOO0OOOEO

COCPOCOCDCONO0O0OOO0OOOOOOOC

0000009000807000001000u
o N L] W ~ — =]

- - -—

nv0n.02_0.lnvnv000v9OOn~80|.0000
N I ~ -

-

COCDNOMOODNO~ODOO0OCOCOOOC
- n = L ~

-

COOROOCMOOCOTOMOCONO~CODCO
«© - n £ 4 £

—

10006070006090000090005
o L4l w ~ o - (=

- - -
COCCOMROCHOOONETCOOOCWLCC OO
M an ~ o -

OO0 QCODUVONOCOTONROCOOHLOMNOODO
Ll wn ~ < N -

000050“0003060005060000
m N ~ < N -

- -

COO0CO0IOMOOCAOC=OOOTONCCOO
~ [Ta) ~ o n -—

cCococoMmMOoOnNCOoCOCO~0OCOC
M wn

czoecoo
~ o bl

COCOAC—ODCOET OO0
L «

cMmcoco
wn ~ -

122 123

COCCO—~0CO0ECEQrOXTCCO
©

onNCcCOoCOoC
mon ° -

121

cocococoocOoL o CCC

c—ccco
~” E 0 o -

CocoprOoOMOCCECrROYVOCOCHCcOCCOTC
on E g -

o ©

o oo CcnN
=1

118 119 120

0000607000005000
o o E 4 0 «

ccooroOopOCOoONNOITICCShRCcTLOODCC
= £

N «©

117

cCccovommccocyIcMmococochDercococca
n £ 4

o T

cCoooNNcIcCcCcCMmcnNoODoCNCcwCc oo
~N 3

o x

cwnweccom

110 115 116

CoOCIOMOCCCMNC ~CCC
o N o «

0

cocococeocodcocceoc cToCcocoO
CoO0oOOOoEOoOD0OCcCOCcCOCOTOoOCOCCC

cCNococoMmoccoccocococcolcooccao
o o 4

NODE ¢

TOTAL ~IRE UNITS BY

cocoocoOO0O0OCCO

ooocooOocoOO0D0CO0OO0

cCoooDococOoOEOOO OO

cCCOoOoOOOOOCODO

coocococcoccocoocCcoe

cocooo000O0O0O

occcooocoocoocoO

coococoocoeOCcoO

CCCCOoOSOCOODO

OCCCOCODODOODO0O
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TR

" " PAGE NO,

# GOOD INT,=

REV 2-28<78,

2eX=T6,

TIMING CIRCUIT FOR JIM CURRIE,

1660

0, # EQU INT =

1660,JRSP=2, TOTAL DIST,= 0,

8 INT,.=

28,

LENGTH=

PLACEMENT?

COO0COOoONOOOOCCODOCOHOOChO
o o o

COO0OCOD0CODOCOOOCOOOCOOODOOO0
COO0O0O0CO0O0OOCOROCROOTCOCC

MOOOMONOOCO~OCTOOOING TOOSIN
o = o -] ~N <

- -

cCococlnNogooomoe
~N E 4

COoOoONOVOOOO
r] -

82 14

-

coocoOrM~ROYVOoOOCONO
~ x

COOMODOOCCO
-] -

64

coocorOOOCONO
- ~N

46

00050“0000
< ®

coocoCocwoocorO
o Ly} [',] ~

RN - E-E-E-N-1 |
N (=]

- -

78 110

Coco—~0CcO0OO0OCO0O
n

CoOoO—-=OfNOOCO
N = -

-

COOOMONOCOO O cCooOoONOCOOCO
N x ~ -

60

coo=-=cOoOoOCOoO

cCoococMmMogocomo
- ° ©

N

42

-

00007060009000009080000
wn ~ o - (%]

COO0O0CYONOCOLOCCOOCTOMNOOOC
0w~ =) -,

-

CoCoVNogIooo~O
n ~ o

-

cCoorOdOoOOOQ
- -

cCoCcoIoMmMooocDo COQLONOCOOC
oo~ =] -

ScoocoOMOoONOC OO —O

cconolzococco
n ~ o Lol [l

COCONOC—~ODOODOOO
oo~

COCCITOMOOOO
-3 -

cocMmonNoooOmMM
- " o

122 123 124 125 126

cocococoocCoccomo

cochNoc-wcCcOoCS
nw o @« -

"

121

cocCcoQrc@wCcCcCh~C
I

cccwoOCcOoOO
©° £l - "

ecccoxcr~cccocovLo
= o«

ccceooccoocC
o - N

0
0
)]
7
0
[}
0
0
0
S
1]

cccoOoOwmeooon
n o

-

118 119 120

98
4
6
8

CO0O00OCCCODOCOCOOOOOCOOOO
CCOO0O0OCODCOCCOCOCCOOOOCOOO

02000030000000000”00000
o o

TOTAL WIRE UNITS BY NODE

COVOOOOOOOOO

CO0OO0QOOoO. COOODO

COVOO0O0OO0O0OCOO

CO0CO0OOCOOOOO O

CCO0CO0OO0O0COOOO

AN -N-N-R-N-N-¥_¥_3

COCOO0OOOCCOOOR

COCO0O0O0COOOOO

ococoooCcCcooOo0Q
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13

PAGE NO,

REV 2~28=78,

2=X=76,

TIMING CIRCUIT FOR JIM CURRIE,

2490

# EQU INT =

0,

0, # GOOD INT,.=

TOTAL DIST,s

2490, JRSP=2,

8 INT.z

2s,

LENGTHZ

PLACEMENTS

CO0C0COCNOCOCODCCOOCAIrOCODC
o - o

CO0COCODOCUOCODOO0OCDODOOODOCODO
[-R-N-N-N-N-N-R-N-N-N-N-N-N-N-E-N-N-N-N - N~

0000605000509000807000"
(-] o © - N o

- - -

v
ococoOCWONrRCOCOHOOCCOOCCCOOCO
I 0 o - Lad o

-

OO0COOO0CCOOTOMRNOCOODOO—CODQ
- 3 L © N e

-

0

COOONO~CCOOOPOCCRNO~C OO
-

M n £ L N
-
~COCANC=00CITIONOOCIOMOOOIN
© & o - N3 =]
- - -
coo0GICMOOCNOINOCCOPOCNOC OO
£ 4 o © - N
COO0CHONCOCIOMCOOHOR T COO
N x o < -~
cocoxzorcOoOdOMCCcOTIOROCCCS
N E R ) D -
CO0COCVOrRCDOOEC~CCCOOCOCO
noo~ - AN
-
COO0COCOO0COOCOLO~CCONOC~COOC
I n ~ - hY
COCOCONOC~00O00OC0COOONCMCCOGC
N I 0 ~ -—
COOCICMNCOONO~CCOOOMOCOC
N £ o @ -
coccovecdcococrcecaEOrRCCOCC
~ o - moon
-
cocooWecoooOcCcTCcooOhCcCOYCCOC
~ =3 -— ”m n
DOOOCICHRCQOC LORCOOLCNCOON
o ~ =] N - g} o =
- - -
coocaomMmopcocnNcoeccechcIcoOcC
~ o N - bl n
- -
cecocCcANCcC—CcOOICPNCCCICMOCCC
~ o ~N - Ly v
CoCCmCcCOOCCMCICOOMCNOGCCEC O
~ o N - = an
rpocCccocOcoCcCocnNCecMCcoCcNNO—~CcoC™
o ~ «® ~n - - w (=]

oocococcoccecosocoOoOoEcTScogcocCcCo
coOCoocCccococEecCoOoTOcoccocC

0”000050000000000“06000
. o o
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PAGE NO,

REV 2-28-78,

TIVING CIRCUIT FOR JIM CURRIE, 2«X=Tb,

3320

¥ EQU INT =

0.

# GOOD INT,=x

9,

TOTAL DIST.=

3320, JRSPz2,

£ INT,=

22,
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PLACEMENT S
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PAGE NO,

TIMING CIRCUIT FOR JIM CURRIE, 2=X=76, REV 2=28+78,

4150

# EQU INY =

0,

¥ GDOD INT,.s

4150, JR3P=2, YOTAL DIST,= 0,

% INT,=

19,
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NO,

FAGE

TIMING CIRCUIT FOR JIM CURRIE, 2ex=76, REV 2+28-78,

4840

# EQU INT =

&y

# GOOD INT,s

0,

TOTAL OIST,=

4929, JRSP32,

¥ INT,=

1o,
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PLACEMENT:
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PAGE NO,

TIMING CIRCUIT FOR JIM CURRIE, 2=X=76, REV 2-26-78,

7926,JR8PE2, TOTAL DIST,a

6785

63, % EQU INT =

# GOOD INT,=

9

13, # INT,s

LENGTHZ

PLACEMENT
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REV 2-28-78;

TIMING CIRCUIT FOR JIM TURRIE, 2=X=76

7833

0, & GOOD INT,= 157, # EQU INT =

TOTAL DIST,=

10486,JRSP22,

# INT,s

10,

LENGTHS

PLACEMENT:
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2*XeT8, REV 228478,

TIMING CIRCUIT FOR JIW CURRIE,

9104

# EQU INT =

295,

48, # GOOD INT,.s

14934,JRSP=2, TOTAL DIST,=

7, # INT,=

LENGTH=

PLACEMENT:

!
COOPOOINOODOOCOCODOLOOOMO
(- o o

|
' !
CO0O0ODOO0OOONOCOOOODCOODODb O

|
o ~ m,m - e N © (=4
- -

e .
:

co 0—0 ~OMOOCIONONCCOD ~C0 0OD O
woN - R

12 3

COOPNODOOOMO [~N-N N NN -N-N-N_¥-1
woonN rN m =
-

cCooDMrRONOCDYVOOOCODMROOOOOO
w N N e [ ]

- . - -

-OODMOMOOD wO0OmWOODOOOCOOD I
© N © o N o © o

- - -

COORILOCLOOCOOmMOOChOLHOOCO
D e T e - O

- -
COO0ODPOVOOCOIOONOCOOTIODSOL O
= ~ £ - "M F]

- -

CCOCDLOYVOCONROITIOOCOCNOTIOOOD
£ 4 N

w ° L]
<
COOCRINONOCOAOTOOOCCOOOCO
T N ~ N -
- . -

OCOoOoO0DWOoOrRCOOCOONOOCONOTOCOD O
© 3 n o© o o
-

CO0OMNMOMOCOWOOOOCO~CMOCOO
~ 9 ~ N E Y
-
-

0000900000“030005020000
[ -] o~ ™~ - N

- -

00002000006060009080000
~ ©0n NO o

-

ooooaoqoooaosooon(_o-Ioooo
£ 4 £ 4 o "

CoQCOoONOMOOCANOMCCOTOoODMOOON
o 0 ~ El © o =]

- -

0000,03000706000u0qo000
o N ~ - N

-
COCOCOOOOOCOO0OOOOCOCNCINCOCC
o I3 ®

n.OAUAVUObn.nVO|.n,7000|.n,70000
noon o L —

-
WCoOoO~ONOoCOONOMOOODCTOOCM
o - n E ) - - o

- -— -

ODooOoDOoOO0COCCOoOCOoCDOOCOCOOCOCO
COCO0OO0CDO0O0O0DOCOCOOCCOoOOCO

onoooosoooooooooouooooo
o o

TOTAL WIRE UNITS BY NODES

oooooorooooo

coooooboocooO

COO0CO0DODHOOOO0O

CCOCoOoOODOODOOO

0DO0ODOCOO0ODOCOOO

(4]

OO0 ODODOO0ODO

CO0COCOOCDOOOOO

CO00CO0OO0ODOOOOO

CODCOO0ODOCOOOO

cocomoopoocoooR
- H

165



-2v

PAGE NO,

REV 2-28-78,

2=X=76,

TIMING CIRCUIT FOR JIM CURRIE,

9637

¥ EQU INT =

# GOOD INT.= 427,

421,

TOTAL DIST,=

18675,JR8P=2,

# INT,s

4,

LENGTH=

PLACEMENT:
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3

PAG

REV 242878

2'!'76'

TIMING CIRCUTIT FNR JIM CURRIE,

INT = 9896

# EQU

# GOOD INT.,z 598,

1978,

TOTAL DIST,=

23734, JRSP=3,

1, # INT,2

LENGTH

PLACEMENT:
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L2}

TIMING TIRCUTT FOR JIM CURRIE, Z2<X+76, REV 2=28+=78,

2587, #°GOOD INT,® 599, ¥ EOU INY & 9932

0, ¥ INT,= 24585,JR3Ps3, TOTAL DIST,s

LENGTHS

PLACEMENT:
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ACTUAL WIRE UNITS = 901 901

TOTAL WIRE UNITS BY NODEs -

12 9 5 16 6 50 27 23 4 1

9 1 1 9 “TeTTTTE T T TR T o g
20 6 9 16 24 22 2 6 2 2

34 2 17 § -~ U f T T YTy
1 1 2 1 4 t 7 21 9 1

) 18- - 13— 30 1 -~ 80 2- B A 1 —3

6 13 4 17 11 1 4 9 s 1

1 1 1 1 B R 5 g o2 e
15 1 8 s 1 2 3 2 9 1

14 1 1 22 g 17 14 - B Y T
1 15 2 2. 1 4 4 4 5 6

7 Ty T R T 1 7 g

13

- ERND” OF PLACEWERT,
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PAGE WO, 23 e

START OF FIX1 SUBROUTINE:

END OF FIX1 SUBROUTINE,




TIMING CIRCUIT FOR JIM CURRIE, 2-X=76, REV 2-28-78, '~~~

" PAGE NO. 24
START OF FIX1 ' SUBROUTINES
ENC oF £IX1  SUBROUTINE,

. START OF PLACEMENT:
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-5

"PAGE NU.~

REV 2-28-78,

2=X=76,

TIMING CIRCUIT FOR JIM CURRIE,

25738,JRSP=3, TOTAL DIST,= 2899, # GOOD INT,= 612, # EQU INT = 10037

¥ INT,=

0,

LENGTH2

PLACEMENT:
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ACTUAL WIRE UNITS =

TOTAL WIRE UNITS 8Y NODE s

13
11
22
34
1
i3
4
1
18
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VIO =t (1 (D ) g
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END OF PLACEMENT,
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o
v
X

ZT0D
FOD

ROW # 13

92

98 111
73

a9
99 88

72
53
59
47
58
76
7
52
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’

FOX™ o

94 .

77
119
48
49
62
Sé
50
61
55
74

110
39
(1]

LYY TS

IOow |

65
120
5S4
60
63
115
75
126
125
66
106
109
27

aq

XTO™

114

64
43
42

108
82

122
121
123
14
37
25

START OF PDST-PLACE SUBROUTINES

FOX

112

29
17

18

30

41
67
124
68
118
80
26
38

93

78
85

83

107
84
69
19

3

20
32
113
it16

21
33

vDbD

103

102

104

TOox



101

GND

ROw # 2,

a6
70
57
86

28

16

1
S1

95

35
23

12

15_

our e
34 81
22 79
91 90

926
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97

__END OF POST=PLACE SUBROUTINE.
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TIWING TIRCUIT FOR JIM CURRIE, 2=X=76, REV 2=28%78, ~~ '~ "PAGE NO, 27 ~— 7~

STARY "OF ROUTE FUNCTIONT"
START SMASHIF‘_'_‘—’;“' '

176



TIMING CIRCUIT FOR JIM CURRIE, 2eX=76, REV 2+28=78, PAGE NO, 28

CELL RE~ORIENTATION / PIN RE=ASSIGNMENT:

ELEMENT ROw / PIN RE=ASSIGNMENT
NUMBER  ORIENT, WAS CHANGED TO

2 -7

3 -7

5 -8

6 -8

8 -9

9 -9

11 -7

12 -6

16 -5

18 -8

19 -9

29 -8

36 -7
3 4
a 3

37 .7

40 -5

a1 -8

43 -7

ay 6
3 5
4 6
5 3
6 4

47 -l

49 -5

53 -4

s7 -y
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58

=5

62
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T"TIMING CIRCUIT FOR JIM CTURRIE, 2<X=76, REV 2<28%78, ~ ~ ~~— PAGE NO, &9y

CELL RE=-ORIENTATION / PIN RE=ASSIGNMENT3

ELEMENT
NUMBER
63
b4

65

66

72
77

80

83

84

8s
86
87
89
107
jio8
116

118

120 7 °

ROW /
ORIENT, ~ ~ WAS ™~
-6
-7 . -
6
3
4
-6
- 3
4
-y
s
3
4
S
-8
9
3
4
9
e
q
-9
-4
-a
-4
-9
-7
-9
-8

af — e

PIN RE=ASSIGNMENT

CHANGED TO

wus

R V-2 e
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cTememtem e/ T e T o END SMASHT,

START OF CENTER ROUTING:

END OF CENTER ROUTING,
START OF SIDE ROUTING:

END 'OF SIDE ROUYING, —— 77
END ROUTE FUNCTION,
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"TIMING CIRCUIT FOR JIM CURRIE, 2=Xe76, REV 2+28=78, ) PAGE NO,” = 30

START OF ART FUNCTION®

181



TIMING CIRCUIT FOR JIM CURRIE, 2+X=76, REV 2-28=78, PEGE'NOI”""”3I

START ANALCH
END ANALCH,
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TIMING CIRCUIT FOR JIM CURRIE, 2=X=7b, REV 2-28~78, PAGE NO, 3e

START ANALSI
END ANALSI.
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TIMING CIRCUIT FOR JIM CURRIE,

184

2=X=76,

REV 2=28~78,"

PAGE NO,” 733

START PHWR]
END PWRi,



TiA146 CIRCUIT FOR JIM CURRIE, 2=X=76/ REV‘2-23-787

"PAGE NO, T 3%

START SORT1
END SORT1.
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TIMING CIRCUIT FOR JIM CURRIE, 2eX=76, REV 2=28-78, PAGE NO, 35

START ART!
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TIMING CIRCUIT FOR JIM.GURRIE, 2=X=76, REV 2=28+78, PAGE NO, 36
ARTWORK INSTRUCTION DATAS
END ARTH.
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TIMING CIRCUIT FOR JIM CURRIE, 2=X=76, REV 228-78, PAGE NO, 37

CHIP STATISTICS:

X=STEP = °13, Y=3TEP = 169
6.46 INCHES OF METAL, +90 INCHES OF TUNNEL, AND 379 TUNNEL ENDS,
CELL RNk LINEAR MILS: TOTAL LINEAR MILS:
4 129.4
5 126,4
& 26,1
7 127.4
8 125,1
9 127.2

761,86
CHIP AREA  CFLL ==== AREA R,P, ==== AREA  WIRING == AREA  WIRING EFFECT
sq, ™ILS  SB, MILS 0/0 S@, MILS o/0 SO, MILS 0/0 S0, MILS 0/0

315997,0 10662,4 29,6 149%0,.8 41,5 {o403,9 28,9 6226.1 59,8
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‘TIMING CIRCUIT FOR JI¥ CURRIE, 2<X*76; REV 2=28<7B, " ~ "~~~ "PAGE NO, 38

PATTERN NUMBER © TIMES TOTAL

NUMBER DEVICES  USED DEVICES
1120 4 23
1130 6 2
1220 4 3
1230 6 1
1240 8 1
1310 2 3
1330 6 18
1520 2 20
1620 6 3
1720 6 3
1820 14 23
1830 10 6
2310 8 6
9020 0 5
9030 0 9
750
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FIMING CIRCUIT FOR JIM CURRIE, 2=X=T76, REV 2«28-76,

NODE LIST:
NOOF
NGO,

SOENCTLE v

CAP, NUDE ELEM PIN ELEM PIN ELEM PIN .,
PF wl,

180 P4 1 2 2 3 9q 2
283 2 1te 2 1 3 93 2

68 1 2 2 3 3 42 3 64
336 1 3 2 4 3 82 3} 120
128 1 4 2 S q 67 4
9RS 1 118 2 4 4 a6 3 a7
625 1 124 2 ] P-4 7 4 8
529 1 123 2 12 2 13 2 14
174 1 5 3 17 3

9y 1 [} 3 18 5

163 1 7 5 i9 3

°3 1 8 3 20 3

23 1 9 5 21 3

174 1 10 3 2Z 3

106 1 11 3 23 3

156 1 12 3 24 3

3u 1 13 3 25 L)

119 ] 14 3 26 3

39 1 15 3 27 3

94 1 16 3 28 3

41l 1 113 2 [} by / 5 H
250 1 17 4 [ 4 29 5 114
195 1 1H 4 7 [ 50 3 114
bXA Y 1 19 4 [ “ 51 3 114
%] 1 20 ) 9 4 32 ) 44
a7 1 11s I'4 19 5 1t 5 12
41 1 2l a 10 4 33 3

179 1 22 4 11 n L] L]

T4 1 23 4 12 4 35 3

LY 1 24 u 13 u 36 1
hS17 1 117 ’ 14 S th b} 16
Sd H Y a 1y ] 37 3

4HY 1 26 4 15 u SH 3 44
125 1 2l u te a 39 3 44
67 1 29 4 17 4

H7 1 30 I'4 18 I3

14 t 31 4 19 4

5¢ 1 32 4 20 4

ue 1 3 4 21 ’

a5 1 3u 2 °e l

4\ 1 15 4 2% 2

1] 1 16 4 L] ?

3B 1 37 P4 25 é

ap 1 38 [ 26 4

P 1 39 2 44 2

a7 1 a0 4 28 2

170 1 28 4 40 3 a4 4 4y
az27 i 4} 2 113 5 tie 3 117
150 1 uz2 4 a 3

43 1 a3 4 42 2

254 115 l 43 3

157 1 65 2 43 4 64 2

121 1 44 2 115 4

190

s

LV VRV

VN NS

- o

PAGE NO, 39

121 3
88 3 89 3 90 3 91 3
9 2 10 2 S 2
1% ? 16 2 11 2
29 q 30 ] 31 4 32 4 5 5
33 a 34 4 35 4 36 3 9 S

37 4 38 4 39 4 40 4 13 5 121
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TIMING CIRCUIT FOR JIM CURRIE, "2-X<78, REV 2=2B=78,

NODE LISTs
NODE
NO.

192

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
I8
79
a0
81
82
83
84
85
86
A7
88
a9
90
o3
92
93
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96
97
9R
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100
101
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108
104
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107
108
109
110
111

CAP, N
PF

83
140
109
282
105

136

PPN PO NI N = o bt pos it Y R ot 1t et e 1t 1e 1ot b e on Svn pt gt bt [\ b rmh b sh il bk h bk el e A b st b B b Bed (b bk G (ed g P Pt g
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» o
w e

W

[V RV &S w

W L

ODE ELEM PIN ELEM PIN ELEM PIN ...
LA
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EWw W W

w
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too
132
177
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116 370

112
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114
115
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TIMING CIRCUIT FOR JIM CURRIE, 2«X=76, REV 2-28-78,

NODE LIST:
NODE CAP, NODE ELEM PIN ELEM PIN ELEM PIN o,

NO, PF wT,

117 190 1 114 2 115 3
118 13 1 121 4 122 3
119 128 1 122 2 123 3 124 3
120 109 1 120 4 119 3
121 237 1 80 2 79 3



© 7 TIMING CIRCUTT

CENTER SECTION =

ELEM PIN

-y
OQroO

348
356
375
395

437
456
475
489
515
S27
539
558

“JINCURRIE,; 2X=76; REV 2=28+TE,

OO0
O 0= O
O 0=
00—
OO0~ O
O O= O
8 o= O
P X
O o= O
08O
O 0= O
Ve=o
ViR ©
Vi = o
N o
U!io--o
N~ O
NP O
N O
Vo= O .
e~ o
Ve = o
Yoy

PAGE NO, L}
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ELEM PIN

-28=78, PAGE NO, 43
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- ﬁi'iii!'ﬁ CIRCUIT FOR™ JIM CURRIE, 2=XS76; REV 2=28+78, PAGE NU, L1 aa
CENTER SECTION & ~ S~ - T T T T T T Tttt T
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TIMING CIRCUIT FOR JIM CURRIE,

7

CENTER 'SECTION =

ELEM PIN

b3

X

x

x

.

x

x

X

X

3

x

X

x

X

X

=

=

>

z

-3

z

-3

s

x

X

b3

p 3

P2

b3

=

=

I

[*¥}

-

WIS ISISDDDD D> -
-
TIEIFTEIZIZITIFIIXIETIZTIEITEXET T -
-

IIZIIIIZIIZITIZTIIZIEIEZTLN WE -
- - -
TEXIXITIIIZIIZIZTZEIZIITIZITIFrZIFRIEIX
b3 - - >
= TEXTIFTEZTFIXTITIITZITERI X >
-3 b3 - > -
b3 =z TEXZTIITILITITEETITX *x E -
= 2 Z > - -
= I x IFIZTETZTEITIITW XITHZE+
b3 2 z -3 . - - Lol
3 I £ 3I 2TIIZTELSTFI I3
I I F = T
T ¥ 3 I I EIZIZITT+-EF-RZEF-I e~
F ¥ 3 = = - = = -
x ¥ = ¥ ¥ 3 - - = =
N ~y 4 wn

- I x I

-4 - w— -

Ll Ll -y -

® W N NG O M T T M N e
I J wn 0 O ~ © o> - Ll ["a} ~
L] M 4] La) ~M 4] M ~ x = B g =4

M MYV

MMMMM

I MMM M MMM

ETTTTITTITTTITTITTITTITITIITIVITITITTTIUTITINNY

491

My

M MMM

510

64

531

>>>>>>>>

x
X
=

x
x

T XTIXIIXIX

b3

b3
b3
Z

z
=
z

gl

555 64

b X
b3

T WI X
-

>
X

ITIFIXIIXEXIXIEXEZ
FIFXTEIIFIXIIZIIIIZIX
TEIXIIITIIITEX

[
Z-IXTXTETr-Z
- [

—

nN

64

574

[SS

I

43

584
603
614

43 3 TTTTEM

633

-

TIITWw W WIXEX

XXX
-

-

N

43

652

679

208



- 694 42 2 TTTTE M M VY
M M MY
713 42 3 MMM M MY - —-
M MMV
737 42 4 TTTTEMM M M ¥
M MMMY
756 3 I MMM M M MY -
MMMY
777 3 2 MMMMETTTE M Vv - -
MM MV
797 108 3 TYTTTTTTEMM V -
MM v
816 108 2 MMM M M VVVVV e—
MMMy
83t MM MY e
MMMY
856 82 2 MMM M M V .
MMV
875 82 3 MMMMM M V T e
MMV N
—gag - e MMy e e
MMV
899 82  TTTYTT XX XXX XX XXX X T PPV T TYTYTI VI YIITIVIPVITITTITYY
MM v
923 q e ‘|'Tl'TTTTTEMMINHMMMMMMETTTTTTT'I'TT1"l'1"YY1'1"fTT'l"l”l'TT'l''|'‘|""‘|"|'1"|"|'1’v—~
M M v g
942 4§ 3 MMMMM- M - T yyy T o T e
M M v
961 4 4 TYTYTYTYEMM A} T T
MM M v
983 122 2 MMM M M M v —
MMM M v
CI002 122 3 MM M MMEYTTTTITTTTITTITYTTTITTIT T T IITIT YT TY YT IV YT YT T Y Y
MMM M
1023 121 G M M M M v .
MM M v
10487 121 3 TTTTE .M E T
M M v
S 10667121 2 TTTTE M v -
MM M v
1078 MM M v e
MM M v
1106 123 3 MMETTTTTITTTTITTTTTT TEMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMET
M M v
TTI1257123 2 MMMM T M v T
MM M v
1135 M M MMMaMMM v -
M M M v
1148 14 2 MMETTTE M v -
MM M v
T ITeT 1A T TTITTITTTE MM M v T T T Tt e T T T
MM MM v
1186 14 4 MMM M M M MMMMETTTEMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM-
MMM MM v -
1205 14 S M MMM MM VYVVVV -
MMMM MMV
1230 37 g TITITETTTE M MY -~ ~— Tt T Tmmr T e
M MMMMY
— 1209 3T ZT MMMT M M M M ¥ S e -
M MMMMYV
T 1268 3T T 2 TTTITE MM M M-y - " T Tt T TTT T e

209



MMMMMMY

TEMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM

TEMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM

=2 > 2> 2> 3333 3
- -
¥ XIIIIIFIXIIIIFEIIIIEE
- -
w EMMMWMMM
IXIIITIITIIEXES W EF
: ~ 3
MMMMMMMMMMWHMMMMTMM
-
TIw WIIIZTZIT+-II -
- - - F -
TEXI~X~I 3 - ¥ XX+-3X3IX
- - z - -3 X [ b3
Lo [ x — T z [ z
N o o CAVIR . S SR T
[T T BT, L T T, T NN
nN ~N N - - - - M,
~ © 00 M MmN~ 9 In I o
O = AN N O ~ O = M A
[ I T T, T T T T T S
- e -t - -— - - - - -

IARRRARARAARARSRRRRARARAARARRARRARARAARA)

>>>>

>

TITTYTITTIVRTTITTUITIOTIVITRUIITONY

3R>

T

>>>> X¥X¥rIXIIIIIZIXX

X

TT
M
M
M
M
M
M

-
WIEETEZITEIZTIW

-

”MHMM

[T
"”MM”MMﬂMM“MM“MM“HM“MM“M"
WIFPFXIIIIIIZTEITWE-
- - -
-
- - A > - -
ok Aok I - S b Wl 2 3 3 3 - | od
- - - - X - -
- - - - b 3 - Lnd
Lt N N L} e | Ty} =
3 0 E 4 = E ) -t -e
My [q] N n 3] - -
© r~ wn o @© o~ N [ -] r~
~ o - w ~ © o N
E 4 L 4 wn. T3] n wn L -] o
-t -l - — -y -y - -— -

x

-3

>3 >>>>>>5>>>>0u

TXTXTXEIIEITIIEZTETEIIEETEEEE
TEIXTXET

X

11

1646

—FTITXZEZ
-

-
N

1

1665

1686

1705

X

1698

1705

MMMMMM

1712

MMMMMMMM

1719

MMMMMMMMMM

1726

1726

oo
-0
-0
-0
-0
-0
-0
-0
- o
-0
-0
-0
- o
-0
-0
-0
-
-0
-0
oo
o0
(=2
(=0
oo
oo
oo
o
oo
oo

210



o o
3.1.
" -
MY v
MY e
L )
L
M-
W) o
Y o
M) -
MY -
LA ]
"M s

"o
L'E 23
-o!

om

(- 0 - B8

© o
o N

~une
o ®,

D o

[T 3
s~
zo!
= i

211



"PAGE

REV 2-28-78,

2eX=76,
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——TIMING CIRCUIT FOR JIM CURRIE, 2-X=76; REV 2-28-7B; ~~ """ PAGE NO, — 49
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TTTTTYIMING CIRCUIT FOR JIM TURRIE, 2=X=76, REV 2-28=78, PAGE NO. 51

RIGHT SIDE, ROW = 2
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_ TIMING CIRCUIT FOR JIM CURRIE, 2=X«76, REV 2=28«78, "

NODE CROSSOVER COUNT:
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TIMING TIRCUIT FOR JIM CURRIE, 2-X=7b, REV Z=2B8<78, PAGE

NODE CROSSOVER COUNT:
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TIMING CTIRCUIT FOR JIM TURRIE, 2=X=7%, REV 2~28=78, PAGE NU, 56

NODE CROSSOVER COUNT:
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—-TIMING CIRCUIT FUR JIM CURRIE, 2=X=767 “2B=T8, ' .

"NODE' CROSSOVER COUNT? "~
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" TIMING CIRCUIT FOR JIM CURRIE, 2=X=76, REV Zszﬁm'?‘———_—"crﬂ‘,.—’t—_'——
co e T rTrn o e mrm e T 7T T TSTART OF WRITE FUNCTION,
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-TIMING CIRCUTT FUR JIW CURRIE, Z=X=T6; REV 2+26=T8, — —PAGE WU,
STARY OF DEBUG SUBROUTINE, ~  ~
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