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ABSTRACT

The DJANAL (DisJunct ANALyzer) Program provides a means for the LSI designer to
format output from the Mask Analysis Program (MAP) for input to the FETLOG (FETSIM/
LOGSIM) processor.

This document presents a brief description of the operation of DJANAL and provides
comprehensive instruction for its use.

It is assumed that the reader is familiay with the purpose and utility of the MAP
and FETLOG programs; thus, no attempt is made to describe either unless it is
essential to the understanding of DJANAL,
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PREFACE
The DJANAL (DisJunct ANALyzer) program provides a means for
the LSI designer to format output from the Mask Analysis Program (MAP)
for input to the FETLOG (FETSIM/LOGSIM) processor.

This document presents a brief description of the operation of
DJANAL and provides comprehensive instruction for its use.

It is assumed that the reader is farmiliar with the purpose and utility
of the MAP and FETLOG programs; thus, no attempt is made to describe
either unless it is essential to the understanding of DJANAL.
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1. INTRODUCTION

The production of DJANAL arose out of a need for a means to trans-
form the primitive output of the MAP processor into a form suitable for
use as input to the FETLOG processor. Since due to its very nature the MAP
proce ssor generates fragmentary data for each device in a design, it is
required that the pieces be put together to form the more common place
lumped devices traditionally used in network simulation programs. Also,
more importantly, the transistor equations generated by the MAP "BOOL"
command must be analyzed to isolate and characterize disjunct circuits
so that the logical function of the design ultimately may be determined.

DJANAL has been designed to allow the user to inject additional
devices into the network via card input so that he may include off chip
loading or modify effectively the MAP gene.ated data. A natural extension
of this capability provides the facility for analyzing a network that is input
manually in its entirety.

Two output files are produced by the program with an attendant
listing on the printer. The first output file consists of an input file for the
LOGSIM portion of the FETLOG processor, This file will consist of at
least one ROM card and an accompany.ing NET card for each disjunct circuit
in the design. The disjuncts that have more than one output will have a
ROM and a NET ~ard for each such output. The second output file consists
of a collection of input decks to the FETSIM portion of the FETLOG pro-
cessor. There will be one FETSIM deck for each and every disjunct circuit
in the design.

DJANAL has been designed to accept parametric and excitation data
in an rttempt to relieve the user of the burden of injecting this data at
FETLOG run time. It is anticipated that editing of DJANAL output prior
to running FETLOG will be unnecessary.
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2, TECHNICAL DESCR'PTION

As previously discussed, the geometric nature of the MAP processor
gives rise to data that is generally unusable and difficult to interpret in
terms of lumped network devices., The first goal of the DJANAL procassor
is to organize and format the MAP output so that the devices are recogni-
zable in their traditional form. Transistors are organized in a gate-
source/drain node list; capacitors and resistors are organized in a from-to
node list. Transistor channel dimensions are determined from MAP out-
put that describes the source/drain boundaries of the transistors and must
be createcd in a precise form with the MAP commands. The masks that
are required are illustrated in Figure 2-1 and may be produced as depicted
in the sample MAP command set presented in Appendix B. The DJANAL
processor will expect parallel pairs of unit wide rectangles for channel
dimension calculation. Any deviation from this requirement is certain to
produce erroneous results, Please note that the MAP "RANG'" command
is insufficient to p 1luce channel information since the resulting output
bears no distinction between channel width and channel length., As capaci-
tors are read from the MAP file, successive capacitors between the same
nodes will be added in parallel prior to being entered into the DJANAL data
base. Resistors will be treated in the same manner with due regard for
the different method for adding in parallel.

Once the internal representation of the network is eutablished,
DJANAL commences isolation of disjunct circuits by collecting groups of
transistors having common source/drain nodes. Once a disjunct has been
isolated, its output nodes are determined first by determining if any of the
disjunct nodes connect to a transistor gate node of a transistor external to
the disjur .t and then by determining if any of the disjunct nodes have been
specified as a circuit output. Once the disjunct and its output nodes have
been identified, DJANAL finds the gate signal combinations that are
required to connect the output to ground, the output to power, and to con-
nect grcund to power. Entries are made subijequently in a truth table
according to the truth value of ground and power (negative true logic is
supported) for each legal gate combination for the output being considered.
Combinations that either connect ground to nower or connect neither ground
nor power to the output are considered illegal., Illegal combinations will
have a truth table entry of indeterminate and will be resolved ultimately by
the FETLOG processor.

As each disjunct is analyzed, a LOGSIM ROM card and a LOGSIM
NET card is output for each output node and a FETSIM input deck is pro-
duced to represent the disjunct circuit. List output will be produced con-
current with the creation of the LOGSIM and FETSIM files to provide user
insight to the results of the process.
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3. OPERATING INSTRUCTIONS

This section consists of ins “ns for preparing DJANAL input
data, a description of the format awn tent of DJANAL output data and
of job set-up instructions required t _ecute the program on the Sigma-5

computer. Table 3-1 presents a summary of the files utilized by DJANAL,

3, Input Files

Input for DJANAL consists of a control input deck and a MAP (.
put file (optional) containing data to describe the design components ar.
the manner in which they are interconnected and excited. Table 3-2
describes the format of the input deck and Table 3-3 describes the format
of the MAP file. The MAP file must be formatted and ordered precisely
as shown for DJANAL to execute properly. It is permissible to omit any
of the transistor, capacitor or resistor sections of the file as long as the
specified order is maintained,

3.2 Output Files

Tables 3-4 and 3-5 describe the output produced for the LOGSIM
and FETSIM portions of the FETLOG processor. List output consists of
error message output and of summarizing information for each disjunct
analyzed. Error messages are self-explanatory and usually cause pre-
mature termination of the program.,

3.3 Scratch Files

Three scratch files are utilized by DJANAL to provide temporary
storage of large amounts of data. Two of these fi'les are consecutive files
and require no furthe: discussion; the third is a random access file and
must be allocated with sufficient size to accommodate the design being
processed. The number of words required for this file may be determined
as follows:

WsTx7+Cx3+Rx3+Ex?20

where: W = Number of words required
T = Number of transistors in design
C = Number of capacitors in design
R = Number of resistors in design
E = Number of cards in excitation deck.
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DJANAL INPUT DECK

Card | Col |Format PESCRIPTION
1.0 |1-10 A Enter "Parameters'' in CC 1-10.
1.1 |1-4 A Process technology code:
SOS - Silicon on sapphire
CMOS - Metal gate CMOS.
PMOS - Metal gate PMQS,
NMQOS - Metal gate NMOS.
5-12 F Threshold voltage for P-type transistors
13-20 F Threshold voltage for N-type transistors
1.2% | 1-6 F Relative permitivity of silicon dioxide
7-12 F Relative permitivity of silicon substrate
13-18 F Channel mobility of electrons
19-24 F Channel mobility of holes
25-33 E Doping level of N-substrate
34-42 E Doping leve!l of P-well
43-51 E Gate oxide thickness
52-57 F Saturation curve slope for N-MOS
58-63 F Saturation curve slope for P-MOS
64-67 F Mobility variation factor for N-MOS
6£8-71 F Mobility variation factor for P-MOCS
1.3 Provide "NAME' card as described on page 28 of
LOGSIM User's Manual (may be omitted).
1.4 Provide "CONT'" card as described on page 28

of LOGSIM User's Manual (may be omitted).

¥Refer to FETSIM Users Manual for a complete
description of these parameters.

6

Table 3-2




DJANAL INPUT DECK

(Continued)
Card| Col |Format DESCRIPTION
2.0 1-11 A Enter "TR/. .SISTORS" in CC 1-11.
13-15 A Enter "MAP" in CC 13-15 if transistor data is
to be read from MAP file,
17-26 E Scale factor for MAP transistor dimension data.
Must be a value that will normalize MAP data
to mils.
2.1 1 A P = P-type transistor
N = N-type transistor
2-6 1 Gate node number of transistor
7-11 I Drain node number of transistor
12-16 I Source node number of transistor
17-25 F Effective channel width of transistor (Mils)
26-34 F Effective channel length of transistor (Mils)
35-43 F Threshold voltage for transistor (required only
if it is desired to override value entered in
card 1.1)
.
.
-
Repeat card type 2.1 as required to define all
manually input transistors.
3,0 1-10 A Encer "CAPACITORS" in CC 1-10,
13-15 A Enter "MAP" in CC 1-10 if capacitor data is to
ve read from MAP file.
17-26 E Scale factor for MAP capacitor data, Must be
a value that will normalize MAP data to picofarads.
3.1 1-5 I A node to which the capacitor is connected.
6-10 I The other node to which the capacitor is connected.
11-22 E Value of capacitance (picofarards)

-
Repeat card type 3.1 as required to define all
manually input capacitors.

Table 3-2
(Continued)



DJANAL INPUT DECK

(Continued)
Card| Col |Format DESCRIPTION
4.0 1-9 A Enter "RESISTORS'" in CC 1-9.
13-15 A Enter "MAP" in CC 13-15 if res/ tor data is to
be read from MAP file.
17-26 E Scale factor for MAP resistor data. Must be a
value that will normalize MAP data to K-ohms.
4.1 1-5 I A node to which the resistor is connected
6-10 I The other node to which the resistor is connected
11-22 E Value of resistance (K-ochms)
L
L ]
-
Repeat card type 4.1 as required to define all
manually {0)ut resistors,
5.0 1-10 A Enter "EXCITATION" in CC 1-19.
5.1 1-4 A Time scale for simulation:
UMILL" = Milliseconds
"MICR" - Microseconds
"NANO'" - Nanoseconds
"PICO'" - Picoseconds
5-10 I Maximum simulatior *ime in units of specified
time scale
11 A Logic value of ground ("L" for logic low, """
for logic high)
12-16 1 Node to which ground is connected
17-24 F Supply voltage - VDD (Volts)
25-29 i Node to which supply voltage is connected
30-37 F Clock voltage - VGG (Volts)
38-42 I Nodes to which VGG is connected
43-47 I Make entries as required for 2 phase and
48-52 I 4 phase logic
53-57 I

Table 3-2
(Continued)




DJANAL INPUT DECK
(Continued)

Card

Col

Format

DESCRIPTION

5.2%

25-32

33-40
41-48

1-7

1-72

e wm w0

8A8

Voltage at which a signal is to be considered as
switched from the low logic state to the high
logic state

Voltage at which a signalistobe considered switche
from the high loglc state to the low logic state
Voltage rate of change for which a signal is
considered to be stabilized

Number of digits of numerical accuracy desired
for simulation

Initial integration time interval

Simulation dwell value for output excursion

Provide a LOGSIM "GENF" card for each clock
node as specified in CC 38-57 in card no. 5. 1.

Provide LOGSIM "GEN'" and "GENF'" cards as
required to define each logic input.

Enter "OUTPUTS" in CC 1-7,

Enter circuit output node numbers. Repeat card
6.1 as required to define all circuit outputs.

*See FETLOG User's Manual for complete
description of card 5. 2 parameters.

4

Table 3-2
(Continued)



MAP INPUT FILE

Card| Col |Format DESCRIPTION
i.0 |10 I The number "6" must be present in columa 10,
1.1 1-10 1 Device number
11-20 I Source/drain node num.ber
21-30 I Drain/source node number
31-40 I Gate node number
i 41-50 I Device Type code:
| = 2 for PNP transistor
| # 2 for NPN transistor
|
i 51-60| Functiona! Device Code:
!
: = 0or ] - device is transistor
' # 0or ) - device is not a trans, and will be
ignored
.
4 Card type 1.1 repeated for each transistor
L]
1.2 | 1-60 | 6110 "-1'" must be present in all fields to signal
termination of transistor interconnect data.
2.0 10 I The number "6'" must be present in calumn 10,
2.10 1 1-10 | Device number
11-20 I Pair number
21-30 I X1 - Coordinate pair defining endpoinis
31-40 I Y1 of the diagonal of a unit wide
41-50 1 X2 rectangle that defines edge
51-60 1 Y2 of transistor channel
2.11 | 1-20 I Device number
11-20 Pair number (must match that of card 2.10)
21-30 X1 - Coordinate pair defining endpoints
31-40 Y1 of the diagonal of a unit wide

10

Table 3-3
(Continued)
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MAP INPUT FILE

{Continued)
Card| Col |Format DESCRIPTION
2. 11 {Cont'd)
41-50 1 X2 rectangle that defines other
. 51-60 I Y2 edge of a transistor channel,
: Card types 2, 10 and 2, 11 repeated for each
' . transisgtor
2.2 1-60 | 6110 ". 1" must be present in all fields to signal
termination of transistor dimension data.
3.0 10 I The nrmber 4! must be present in column 10,
3,1 1-10 I Node number to which capacitor is connected
11-20 I The other node number to which capacitor is
connected
21-30 I Whole number representing scaled capacitance
31.40 I Exponent (power of 10) by which capacitance
(CC 21-30) is .icaled '
e
. Card type 3.1 repeated for each capacitor
3.2 1-60 | 6110 "-1" must be present in all fields to signal end
of capacitor data.
4.0 1-10 I The number "4!"" must be presentin column 10.
4,1 1-10 I Node number to which resistor is connected
11-20 I The other node number to which resistor is
. connected
21-30 I Whole number representing scaled resistance
31-40 H Exponent (power of 10) by '‘which resistance is
. scaled
L] .
. Card type 4.1 repeated for each resistor
.
4,2 1-60 ; 6110 "~1" must be present in all fields fo signal end
of resistor data.

Table 3-3
(Continued)
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LOGSIM OUTPUT FILE

DESCRIPTION

w

By g
o

2

UNg g
. .

2T W Lo

.

"SPEC'" card as described in LOGSIM User's
Manual, Parameters will be automatically
generated by DJANAL,

"NAME'" card copied directly from input deck.
"CONT'" card copied directly from input deck.

"ROM' cards specifying
logical behavior of each "
output node of each DisJunct.

"NET" cards specifying the
interconnect structure of
the DisJunct circuits,

"GENF'" and ' .N"
cards copied directly
from input deck,

Table 3-4
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FETSIM OUTPUT FILE

Card| Col |Format DESCRIPTION
1.0 | 1-6 F Relative permittivity of silicou dioxide,
7-12 ) Relative pe rmittivity of silicon substrate,
13-18 F Channel mobility of electrons.
19-24 F Channel mobility of holes.
25-33 E Doping level of N substrate,
34-42 E Doping level of P well.
43-51 E CGiate oxide thickness.
52-57 F Slope factor for N-MOS,
58-63 F Slope factor for P-MOCS,
64-67 F Mobility variation factor fir N-MOS,
68-71 F Mobility variation factor for P-MQOS,
1.1 1 I = 1 to indicate SOS; blank otherwise.
2-5 A Time scale code:
MILL indicates milliseconds,
MICR indicates microseconds.
NANQindicates nanoseconds.
PICO indicates picoseconds.
6 A "'4+1" to indicate positive true logic.
""-"" to indicate nngative true logic.
8-15 A Node to which ground is connected,
16-21 ¥ Value of VD (volts).
22-29 A Node to whuR‘n Vhp is connected,
30-35 F Value of VC-G (volts). Used only
36-43 A ) Nodes to which V-~ is connected.| for
44-51 % [entries as recuired for dynamic
§2-59 “ ‘ \tW(l and four ;;ha.se logic logic
60-67 A
la2 1-8 F Voltage at which a signal is to be considered

as switched from thz "1~," logic state to the

"high'' logic state,

Table 3-5

13




FETSIM OUTPUT FILE

(Continuer™*
Card| Col |Format DESCRIPTION
9-16 F Voltage at which a signal is to be considered as
switched from the "high' logic state to the
"low' logic state.
17-24 F Voltage rate of change for which a signal is to be
considered as stabilized.
25-32 F Number of digits of numerical accuracy desired
for analog portion (FETSIM) of simulation.
33-40 F Initial intcgration time interval,
2.0 1-4 A Circuit name.
5-8 # of circuits of this type (will be set=1 by DJANAL)
9-12 I # of P transistors,
13-16 I # of N transistors.
17-20 I # of resistors,
21-24 I # of capacitors.
25-28 I # of input nodes.
29-32 I # of dependent nodes.
33-36 I # of output nodes.
37-40 I Initialization parametear (will be set=0 by
DJANAL).
r P | (Provide a type 2.1 card for each P transistor.)
1-8 A Gate node name.
9-16 A Drain node name.
17-24 A Source node name.
25-33 F Threshold voltage.
34-42 F Channel width (mils).
43-51 F Channel length (mils).
y (Provide a type 2.2 card for each N transistor

formatted identically as a type 2 card.)

14

Table 3-5
(Continued)
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FETSIM OQUTPUT FILE

(Continued)
Card| Col |[Format DESCRIPTION
2.3 (Provide a type 2.3 card for each resistor)
1-8 A From node name
9-16 A to node name
17-25 F resistance in KQ
2.4 (Provide a type Z.4 card for each capacitor.)
1-8 A From node name
9-16 A to node name
17-25 F capacitance in picofarads
2.5 1-72 9A8 Qutput noder of DisJunct, one name per eight
column fiel., Repeat card type 2.5 as required
to specify .l output
2.6 1-72 9A8 Input nodes oi Disjunct, one name per eight

column field. Repeat card type 2.6 as required
to specify all inputs.

Repeat card types 2 as required to specify all
Disjuncts in circuit.

Table 3-5

(Continued)
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3.4 Sigma 5 Job Set-up Instructions

Presented below is the deck set-up required to exzcute DJANAL on
the Sigma=-5 computer using the CP-V operating system.

' JOB USER+ACCOUNT
'LIMIT (CORE+»S0)r(TIME»10)
IASSIGN FIS» (DEVICEsCR)» (IN)
'ASSICN Fié6y (DEVICEsSLP)
TASSIGN Fi10s (FILEyRAND) » (RANDOM: - ¢cOUTIN) » (RSTORE»S50)
TASSIGN Fi11s(FILESTEMP1), (OUTIN)»(REL)
TASSIGN Fi12.(FILESFETOUT)» (OUT)» (SAVE)
TASSIGN Fi13»(FILEYyTEMF2)» (OUTIN) » (REL)
TASSIGN Fi14-(FILEsMAFFLE)» (IN)
TASSIGN Fi1Sy(FILE,LOGOUT) » (0LT)» (SAVE)
TRUN (LMNs DJANAL)
!nnrq

CA&D INFUT DECK

'FIN

16



APPENDLIX A

Presented is a sample run of the DJANAL software on the Sigma-5 ’
computer, Included is the list output, the resulting LOGSIM and FETSIM |
files, and the control input file used to run the program,




17813 JUL 074,76 IC=00EF
JOB MSO3VEC45001
LIMIT (CORE#SQ)2(TIMEX1Q)
ASSIGN FIS,(FILESSCATL),(IN)
ASSICN Fi6,(CEVICELLF)

ASSICN FSIO:(FlLEoRAhC);{RANDBH)c(BLTIN)o(RSTORE:50)

ASSICGN Fil1,(FILELTEMFL)2(BLTIN) S (REL)
ASSIGN Fi12,(FILE,FETOUT),(BLT),(SAVE)
ASSIGN FI13,(FILE.TEMF2)2 (BLTIN)S(REL)
ASSIGN Fllas(FILE,MAPFLE)S(IN)

ASSIGN Fl1g,(FILE,LBGBUT) »(OBUT)»(SAVE)

RUN (LMN2C ,ANAL)

B
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APPENDIX B

Presented is a MAP command st that adequately generates the data
required for DJANAL execution, Other command sets may be equally appropriate
if the resulting output conforms to the standards set forth in the body of this
manual,




COMM
COMM
COMM
COMM
OFER
COMM
COMM
COMM
COMM
SPEC
OFER
SFEC
OPEFR
SFEC
OFPER
SPEC
UPER
SPEC
(OFE!
PEC
UOFER
CUOMM
I'RAC
{ Iln“ﬁ
COMM
COMM
COMM
COMM
SPEC
OFER
COMM
SPEC
OFER
SPEC
OFER
SPEC
OFER
FREE
COMM
SFEC
OFER
COMM
SFEC
OFER
CuMM
SPEC
OFER
COMMA
COMM
OFER
UFER
COMM

B-2

ABBREVIATED CHMOS DESIGN ANALYSIS SET. REVISED: 5/76
SCALE = 0.001 HMIL

NEGATION OF THE N MASK
N = NGTV N

NODAL TRACE

FREFARE RECTANGLE ID’S FOR TRACE
R1R0»S100 11108 1/R2P0,520% 11200
W = SAME W

R1C0»S1@1 Ws11@% 1,R200,520C 2,120¢
F = SAME F

R1ICO,S101 FrI1@08 1+R200,5200 3v1200
N = SAME N

R1ICO»S1@L Ny 11@® 1,R2C0,S208 41200
T = SAME T

R1CO0»51P1 T»I1@# 1+,R200,5208 S,1204
C = SAME C

RIRO»S101 Cr 1104 1,R2C0,S208 401209
M = SAME M

c © © © © ©°

/MIC/CIMsF e N/FIC/NICY

GENERAL ARTUWORK CHECKING - FHASE 1

—— - —— - - - - -

MINIMUM N-F SFACING BETWEEN DIFFERENT NOLDES = 0.4 MIL

FRNT» TEMFyMAXW=397

NFSE = TWIX N»F DIFF

MINTMUM METAL LINE WIDTH = 0.4 MIL

MAXX=399

MLWX = GAME M

MAXY=399

MLWY = SAME M

FRNT» TEMF

MLWE = FLUS MLWXyMLWY

MLWX s MLWY

MINIMUM METAL-MZITAL SPACING = 0.3 MIL FOR LINES < 10 MILS LONG
FRNT» TEMFyMAXW=299

MHSE = TWIX M DIFF

MINTMUM METAL-METAL SFACING = 0.4 MIL FOR LINES > 10 MILS LOWG
FENTy TEMFyMINL=10001yMAXW=399

MMSE = TWIX M DIFF

MINIMUM METAL-TOX SFACING = 0.2 MIL

FRENT s TEMF» HAXW=129

MTSE = TWIX MeT

SEFARATION OF F DIFFUSTON INTO ACTIVE OR GUARD BAND AREAS
iy = NLNK FalW LINELINE

FG = NINT FoFA

SEFARATION OF N DIFFUSION INTO ACTIVE OR GUARD BAND AREAS



QOFER
OFER
COMM
wOHM
SPEC
OFER
COoMM
SFEC
OFER
LM
OFER
iMER
SFEC
OFER
COMM
SFEC
OFER
CoOMM
OFER
OFER
OFER
OFER
SFELL
OFER
FREE
COMM
CoMM
COMM
COMM
C.OMM
SrEC
OFER
SFEC
OFER
SFER
OFER
OFPER
SPEC
OFER
FREE
COt
SPEL
(OFER
SPEL
QrER
CoMM
OFER
SPEQG
OFER
oMM
OFER
SFEC
DFER
oMM
EOMM
SREC
OFER
OFER
OFER

e

NA = INTR N+«UW
NG = NINT NsHA

MINIMUM N GUARD RBAND WIDTH = 0.4 MIL
FRNT» TEMF » MAXA=399

NUWE = SAME NG

HINTMUM & GUARD BAND WIDTH OUTSIDRE OF WELL = 0.6 MIL
FRNT » TEMF y MAXA=G99

FOWE = NINT FGrW

WE.L PESIMETER MUST MEET OR OVERLAFP F GUARD HAND

WFER = EDNGE W SAM1
WPER = EXFN WFPER Gr3

FRNT» TEMP » MINA=10

WPER = MINT WFERsFOG

N GUARI EBAND MAY NOT INTERSECT [ GUARD BAND

FRNT » TEMF

NWEE = INTR NG,FG

N GUARD BRAND MUST TOTALLY SURROUND ALL P ACTIVE AREAS

UNG = VUTWX NG SAME
VNG = LINK UNGyPA LINEyLINE
HNG = HTWX NO SAHE
HMG = LINK HNGyFA LIMEyLINE

FRNT y TEMF
SURE = EXOR HNG»UNG
UN(G» HNG

F' TRANSISTOR IDENTIFICATION / CHECKING

e G L EE SO MM G At aa fhnp b eOE M RS S M e Srd fvar (e T e e e e FAAL LA AR GAR HA Rk bk g S SR

LOCATION OF FROSFECTIVE P CHANNELS
MAXW=1000,R1E0O, B1EYE LyR2EOQBARG I

FRG = THUIX FA IFFE
MINA=1O0

RO INTR FFC.T

MINA=LQD

FG o= INTR FCeM

AFC = LINK FFCyFC MNONE » AREA
RiglySi@d 1

QFC = LINK QFC LINE
PRy G

MINIMUM P CHANNEL LENGTH = 0,3 MILy WIDTH = 0.7 MIL
MAXW=299y MAXL.=4PY

PCE = TWIX PA HIFF
FRNT » TEMF
FOE = LINK FOEsQFC NONE y AREA

MINIHUM THIN OXIDE WIDTH QUTSIDE ERNGES OF P CHANMELS = 0.2 MIL
FEE = EXPN QFC ' 200y 200

FRMT y TEMP

e = NINT FCE,T

CMINTMUM METAL WIDTH QUTSIDE EDGES OF F CHAMNELS = Q.1 MIL

FOE = EXPFN QRC 100100
FRNT y TEMF
FOE = NINT FOEM

LACATION OF P SOURCES aND DRAING

Rlgossled 1 -

FEI = BAaME A

F&n o= LINK PS8y OFC LoINE y LINE

FEY = IMTR PGLFA B-3

e



COMM

COMM  F SOURCE AND DRAIN MINIMUM WIDTH = 0.1 MIL
SFEC FRNT»TEMFrMAXA=99

OFER FSDE = SAME FSD

COMM  MINIMUM SPACING OF TOX TO OUTSIDE P SOURCE/DRAIN EDGES = 0.1 MIL
OFER FPSDE = EXFN FSD 5+9

SFEC FPRNT+TEMFyMAXA=104

OFER FSDE = NINT FSLE,T

COMM

COMM LOLATION OF F CHANNEL GATE METAL

SFEC R1RO0+510% 1

OFER FGM = SAME M

OFER  FGM = LINK FGM»QFC LINEyAREA
OFER  FGM= INTR FGM.M
COMM

CUNM MINIMUM P CHANNEL GATE METAL OVERLAP ON N GUARD BAND = 0.2 MIL
OFER  FGME = EXFN NG 90950
FEC  FRNT»TEMFsMAXA=247
UFEFR  FGME= INTR FGM»FUME
COmMM P CHANNEL GATE MUST CROSS N GUARD BAND EDGLE BEFORE THIC': OX. STEP
OFER FGME = LINK TsNG LINE»LINE
UFER  FOGME = TWIX NGrFGHME
SFEC FRNT» TEMF
OFER FGME = INTR FGMyFGME
COMM
COiMM N TEANSISTOR IDENTIFICATION / CHECKING
COMM s o n oo i s o o o .k e 75 0 S Y i e
COMM
CoMM  LOCATION OF FROSFECTIVE N CHANNELS
SFEC MAXW=1000)R1CO,S1C# 1,R2C0,520#% 1
OFER  FNC = TUIX NA DIFF
SFEC MIMA=100
OFER NC = INTR FNC»T
SFPEC MINA=100
OFER NC = INTR NCyM

OFER ANC = LINK FNCsNC HONE » AREA
SPEC R1@1,5101 QFPC

OFER QGNC = LINK QNC L INE

FREE FNCysNC

COMM

COMM MINTMUM N CHANNEL LENGTH = 0.3 MIL, WIDTH = 0.7 MIL
SFEC MAXW=299 MAXL =699

OFER NCE = TWIX NA DIFF

SFEC  FRNT.TEMF

OFER  MCE = LINK r 20 -QNC NONE » AREA

COMM4 MINIMUM TOX WIDTH OUTSIDE EDGES OF N CHAMNNELS = 0.2 MIL
OFER  NCE = EXFN ONC 200,200

SFEC  FENTs» TEMP

OFER  NCE = NINT NCEST

COMM MINTHMUA METAL WIDTH OQUTSIDE EDGES OF N CHANNELS = 0.1 MIL
OFER  NCE = EXPN QNG 100+100

T —
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SFEC
OFER
COMM
COMM
SFEC
OFER
OFER
OFER
COMM
COMM
SFEC
OFER
COMM
OFER
SFEC
OFER
COMM
COMM
EPEC
OFFR
OFER
OFER
COMM
COMM
OFER
SFPEC
OFER
COMM
OFER
OFER
SFEC
OFER
COomM
COoMM
COMM
CoMM
COMM
OFER
SPEC
OFrER
COMM
COMM
ComMM
OPER
SPEC
arer
ConM
it
SIeEC
airEls
SPEC
(IFER

FRNT» TEMF
NCE = NINT NCE+M

LOCATION OF N SOURCES AND DRAINS
F1P0y510F 1

NGD = GAME NA

NGD LINK NSDyQNC LINEsLINE
NSD INTR NSDsNA 9

[ |

N SOURCE AND DRAIN MINIMUM WIDTH = 0.1 MIL

FENT» TEMFyMAXA=99

NSDE = SAME NSD

MINIMUM SFACING OF TOX TO OUTSIDE N SOURCE/DRAIN EDGES = J.1 MIL
NSDE = EXFN NSD O 1
FRHTyTEMF s MAXA=104
NGDE = MINT NSDEST

LOCATION OF N CHANNEL GATE METAL
R1GO»S100 1

NGM = GAME M
NGM = LINK NUMyQNC LINEsLINE
NGM = INTR NGH'M

HIMIMUM N CHANNEL GATE METAL OVeRLAF ON F GUARD BAND = 0,2 MIL

NGHE = EXFN PG S0, 50

FRNTy TEMFy MAXA=249

NGME = INTR NGMsNGME

N CHANMEL GATE HMUST CROSS P GUARD BAND EDGE BEFORE THICK O0X. STEF "
NGME = LLINK T»FG LINE«LLIMNE

NGHE = TWIX NG NGHE

FRNT» TEMF

NGME = INTR NGM»NGME

GEHERAL ARTWORK CHECKING - FPHASE 2
MINIMUM SPACTIMNG BETWEEN P NON-SOURCE/DRAIN NODE AND ANY OTHER P
NODE = 0.4 MIL
FNSD = NINT FP»PSD
FENTy TEMF »y MAXW=399
FFSE = TUIX FNSH.P INIFF

MINTHUM SPACTING BETWEEN N NON-S50URCE/ZDRAIN NODE AND ANY OTHER N
NOTIE = 0.4 ML

NNGD = NIHT MeNSD

PRNT« TEMF s NMAXW=359

HHSE = TRIX NNGOsN LIFF

MINIMUM CONTACT WIDTH = 0.3 MILs LENGTH = 0.4 MIL
MINA=JO0

eH SaME C
FIUTy TEME
CSE = NINT C»CS



SFEC
OFER
FREE
COMM
OFER
SFEC
OFER
FREE
COMM
OFER
SPEC
OFER
COMM
UFER
SFEC
IFER
MM
JFER
OFER
sFEC
OFER
rRicE
UMM
UFER
UFER
COFER
SFEC
UFER
FREE
COMM
SPEC
OFPER
COMM
SFEC
OFER
COMM
COoMM
COoMM
LOMM
SPEC
DFER
SPEC
OFER
BOOL
UMM
MM
COMM
COMM
SPE
QR
~FEC
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FRNT» TEMF » MAXA=399

CSE = SAME CS

Cs

MINIMUM SEPARATION OF STEFPFED OX. AND CONTACT OFENING = 0.1 MIL
EXC = EXFN C 100,100

FRNT » TEMF

CTOE = NINT EXC»T

EXC

MINIMUM SEFARATION OF CONTACT OFENING TO SOURCE/DRAIN = 0.2 MIL
SO = FLUS FSDyNSD

FRNT» TEMFP»MAXA=199

SOCE = NINT SDh.C

METAL MUST COVER SOURCE/DRAIN CONTACT OFENINGS

SOC = LINK C»8D LINEyAREA

FRNT» TEMF

MCOE = NINT SDCyM

MINIMUM METAL OVERLAF OVER EDGE OF OTHER CONTACTS = 0.2 MIL

0C = NINT Cr,SDC

EXOC = EXFN OC 200,200

FENT ¢ TEMF

MCOE = NINT EXOCysHM

SHC»OC»EXOCyFNSDy NNSD

MINIMUM PENETRATION OF TO> IN GUARD BAND FOR GATE CROSS = 0.2 MIL
GM = FLUS FGMsNGM

GE = FLUS FGyNG

TOXE = INTR GM»GE

FRNTy TEMFyMAXA=199

TOXE = INTR Ts»TOXE

GhyGR

MINIMUM SEFARATION BETWEEN TOX AND OUTSIDE SOURCE/DRAIN = 0.2 MIL
FRNT» TEMF s MAXW=199

TOXE = TWIX T.8D

MINIMUM SEFARATION OF TOX AND OUTSIDE METAL = 0.2 MIL
FENT» TEMF s MAXW=199

TOXE = TWIX TsM

EQUATION GENERATION

E2@1

FG = SAME FG

E2@1

NG = SAME NG

SE/PGEO/NGIL/ZFSDIFSDy ‘FGM/NSDINSTIy NGM/

CALCULATION OF CHANNEL DIMENSIONS

E2@1
Ne o= FLUS QFC» AN
RLEO



OFER
SPEC
OFER
OFER
SPEC
OFER
OFER
FREE
FILE
FREE
FREE
COMM
COMM
coMM
COMM
OFER
OFER
OFER
COMM
OFER
OFER
OFER
CuMM
COMM
OFER
OFER
OFER
OFER
OFER
OFER
OFER
OFER
FREE
COMM
CoMn
OFER
OFER
OFER
OFER
OreR
FREE
COmMm
COrMM
OFER
OFCR
0"ER
OFER
OFER
CHER
OF LR
CiuMM
GO
Al A
FREE

0C = EXFN QC 1,1
£201

Sh= SAME SD

QC = INTR SD.QC SAM2
MAXX=1 sy MAXY=]

a = SAME QC

QC = NINT QC.Q

Q

4209 QC

Qe

50

CAFACITANCE CALCULATION
EXFAND AND COMBINE DIFFUSIONS
EXFF = EXFN F 5050
EXN = EXFN N L5050
DIFF = FLUS EXFsEXN
CATEGORIZE METAL BY TJdX
MTHN = INTR M»T
MTHK = NINT MsMTHN
MTHN = NINT HMIHN,C

SETUF JUNCTION CAFACITANCE-SCALED MASKS

JCA = SCAL EXF 71=2
JCHE = HEDG EXF
JOHE = EXPN JCHE 1,50
JCVE = VEDG EXF
JCVE = EXFN JCVE G0r1

CAF = FLUS JCVE» JCHE

Car = FPLUS CAFyJCA

CAF = LINK CAFNG NONE s FOIN
JCAY JCHE » JCVE»EXF y EXN

SETUF CROSSOVER CAFACITANCE-SCALED MASKS
DTHK = INTR LIFFsMTHK

ODTHN = INTR DIFFshTHN

DTHN = SCAL DTHN 1041

car = FLUS CAFsDTHR

Cak = FLUS CAFYUTHN

DTHR y DTHN

SETUF SUBSTRATE CAFACITANCE-SCALED MASKS

STHK = NINT MTHROIFF

STHK = LINK STHK»NG NONE»FOTIN
STHN = NINT MTHMDIFF

STHN = SCAL STHN 10«1

STHMN = LINK STHNeNG NONE »P0OIN

CAP = PLUS CAFySTHR
ChF FLUS CAFySTHN

GENERATE CARFACTTANCE Val LES
GvUAF» ~50000
DIFFyMTHK s MTHM s STHRK» STHNy CAF

BUS GOVERNMENT PRINTING OFFICE 1976 641-256/528 REGION NO . 4
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