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1 _OVERVIEW

Welcome to ZyP. ZyP is a state-of-the-art, standard cell, computer aided
design system specifically developed by 2ZyMOS for the design of custom
circuits. ZyP 1is a user friendly software system which includes application
rograms and libraries, linked through an integrated data base, to facilitate
custom circuit development. ZyP has been operational since 1981 and includes
many advanced features and technologies such as memory compilers, core
microprocessors, analog MOS, and CHMOS. All ZyP applications software has
been developed by ZyMOS specifically for standard cell design. This software
is readily available to users via time-share facilities and is also available
under license.

Central to the ZyP system is a library of standard cells. Electrical and
topological cell data is manipulated by ZyP to verify network performance and
to generate network artwork used in the custom circuit manufacturing cycle.

Standard cells offer advantages by being pre-defined. One important advantage
is the ability to electrically characterize cell performance at the silicon
level. When a set of cells is used in a custom circuit, the electrical data
is used to verify cell operation in the network environment and accurately
simulate silicon level network performance.

opment time and cost. But in addition, it offers
the flexibility required to maintain a competitive edge. No restrictions on
number or types of cells incorporated in a specific circuit is imposed. No
new structured design methodology or actual silicon layout design will be
required or implied. Rather, the user is supported, at his own facility, at
low cost, without the need for special equipment, in the design of systems.
ZyP translates systems to silicon.

Cells range from simple to complex, standard to custom, analog to digital.
Each has a detailed data sheet and each is incorporated in a number of
different applications libraries. Cells are provided in the basiec ZyMOS CMOS
production technologies,

# 7Zyl0000 Silicon Gate CMOS
# Zy50000 Silicon Gate CHMOS

Extensive ZyP  documentation has been developed to assist users in
understanding the ZyP system, learning how to apply ZyP to custom circuit
development, and as reference documents. ZyP documentation is routinely
updated and enhanced. We welcome your suggestions and comments.

A functional ZyP overview is presented in Figure 1. At the top of the figure,
a graphical presentation is made of ZyPNET. ZyPNET is an international data
network used to access the ZyP design system. The lower portion of Figure 1
shows the software programs and application libraries which comprise the ZyP
system. Circuit simulation (ZySPICE), logic simulation (ZyPSIM), artwork
generation (ZyPART), and test program generation (ZyTEST) software packages
are linked via an integrated data base to cell libraries and device models.

Doc: 20-010-001 Rev: G 1-1 August 1984
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Initially, users will spend most of their time studying cell data sheets and
describing networks to the logic simulator. ZyMOS will transfer the network
file, after verification, over ZyPNET to complete the composite generation and
test program.’ . ;

The ‘overall objective of ZyP is to ‘provide the tools, techniques, and design
technology data base ' required- to successfully design custom CMOS integrated
circuits. There 'are few restrictions, but there are rules and the need for
good design practices.  The designer must invent, innovate, and interpret -
ZyP will analyze, verify, and check. . ..

The remaining sections of the ZyP System Introduction summarize the ZyP system
documentation, ZyPNET, applications software, how to get started, and how to
complete a design. ‘

EUROPE LA HOUSTON BOSTON NEW YORK . CHICAGO CANADA

T

ZyPNET
ZyP
CAD
1 ' SYSTEM
TEST femoe e——— | INTERACTIVE
" SYSTEM GRAPHICS
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' MODEL
LIBRARIES

FIGURE 1. ZyP SYSTEM OVERVIEW
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2 ZyP SYSTEM DOCUMENTATION .

ZyP system documentation is organized into various documents, some of which
have several volumes. The documents are numbered 20~010-1XX 'and each focuses
on a specific area of ZyP. The beginning user should read this Introduction
and the ZyP Preparation Guide in 20-010-101, study ZyPNET VAX or Prime for
accessing ZyP, study ZyPSIM in 20-010-109, and review the desired cell
library. . A

The‘following is a summary description of the ZyP documents.

2.1 ZyP DESIGN SYSTEM INTRODUCTION, DOC: 20-010-101. .
The ZyP Design System Introduction provides an overview of the ZyP system
with summaries of the system software. -.It also includes a ‘ZyP Preparation
Guide with guidelines for starting your ZyP design.

2.2 ZyPNET PRIME USER'S MANUAL, DOC: 20_010.103
The ZyPNET Prime User's Manual includes an introduction on accessing ZyP
on the ZyMOS Prime computer. ' Also included are the Prime User's Guide,
PRIMOS operating system reference guide, and the PRIMOS editor reference
guide.

2.3 Zyl40000 SERIES CMOS CELL LIBRARY, DOC: 20-010-107

The 2Zy40000 Series CMOS Cell Library contains silicon .gate CMOS design
data, examples, and cell library data sheets.
2.4 ZySPICE USER'S MANUAL, DOC: 20-010-108
The ZySPICE User's Manual includes an overview on using ZySPICE, a
description of the ZyMOS process models, and.the ZySPICE reference manual.
2.5'ZyPSIM USER'S MANUAL, DOC: 20-010-109
The ZyPSIM User's Manual includes an ‘overview of the ZyMOS generated
ZyPSIM MOS logic simulator and the ZyPSIM reference manual. A document on
the ZyPSIM Test Language is also included. 5 .
2.6 ZyP SPECIFICATION AND TEST USER'S MANUAL,4DOC: 20-010-110
The ZyP Specification and Test User's Manual provides ZyP device
specification forms, a user's guide on design criteria and requirements

for test, and the ZyTEST User's Manual. Also provided is the ZySPEC
User's Guide. : e
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2.7 ZyH40000 SERIES ANALOG CMOS CELL LIBRARY, DOC: 20-010-111

T

The Zy40000 Series Analog Cell Library contains design data, examples, and
cell data sheets for the analog cell library. Analog design is one of the

- 'advanced 2ZyP . features and enables 1ntegration of mixed- analog and digital
‘ subsystems. ot o o

2.8 2ycour-d USER'S MANUAL, DOC: 20-010-112

The ZyCOMP-4 User's Manual contains a.detailed description of the ZyCOMP-4
4 bit core processor cell, the ZYCOMP4 cross assembler, and the ZyCOMP-4
Emulator Board User's Guide. ZyCOMP-4 is a general purpose U bit
microprocessor implemented . in the Zy40000 . library. It has advanced
architectural features including eight memory reference addressing modes,
two index registers, and vectored interrupts. When integrated with RAM,
ROM, - and ' I/0 cells, it becomes a powerful customer specific single chip
computer.

2.9 ZyPLIB - MEMORIES, DOC: 20—010—11“

The ZyPLIB - Memory manual contains design. data, examples,, and cell data
sheets  for:.generating RAM, ROM, and PLA component macro cells. The ZyMEM
User's Guide describes the procedure for memory element compilation.
These memory 'super cells' can be combined with random logic, ZyCOMP-l,
and other 'super cells' to integrate complex subsystems.

2.10 ZyPART USER'S MANUAL DOC: 20-010-115

The ZyPART User's Manual contains user guides for the collection of
composite generation software referred to as ZyPART. This document is
only available with installations. . L

2.11 ZyP UTILITIES, DOC: 20-010-116

The ZyP Utilities Manual contains user guides for general ZyP utility
programs. These include 2ZyPEE (ZyP Error Eliminator), MAILBOX, ZL,
and various operating utilities.

2.12 Zy50000 SERIES CHMOS CELL LIBRARY, DOC: 20-010-117

The Zy50000 Series CHMOS Cell Library contains design data, examples, and
cell library data sheets for the Zy50000 CHMOS process.

2. 13 ZyPNET VAX USER'S MANUAL, DOC. 20-010-118

The ZyPNET VAX User's Manual includes an introduction on accessing ZyP on
the ZyMOS VAX computer and the VAX/VMS Primer.
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2.14 2y80CH9 USER'S MANUAL, DOC: 20-010-119

The Zy80CU9 User's Manual contains a detailed description of the 80C49
core microprocessor cell. The Zy80C49 is a true mask compatible cell
version of the standard 80C49 microcomputer. It is implemented in Zy50000
CHMOS technology and is fully compatible with the Zy50000 Series CHMOS
Cell library as well as the 8749 EPROM device.

2.15 ZyP MACRO'S MANUAL, DOC: 20-010-121

The ZyP MACRO'S manual contains design information, examples, and
datasheets for the ZyP Predefined Macro's library. This library contains
logic equivalent functions for the T400 series TTL and 4000B series CMOS
standard product IC's in both Zy50000 CHMOS and Zy40000 CMOS technologies.
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3 ZyPNET

The term ZyPNET refers to the data network and computer resource used to
access and execute ZyP designs. ZyPNET references the network developed by
ZyMOS but it can also reference a network established for a specific company.
The terms ZyPNET VAX and ZyPNET Prime refer specifically to the VAX and Prime
versions of ZyPNET and both are currently available at ZyMOS.

3.1 ZyPNET DATA NETWORK

The ZyPNET data network is implemented via Tymnet at 300 and 1200 baud.
Accessing the system requires only a user terminal, modem, and printer.

3.2 ZyPNET VAX

The 2ZyMOS VAX computer system is available to ZyP users for executing ZyP
designs in a time share environment. Users have access to the various ZyP
applications programs, 1libraries, and utilities. Upon completion of a
design, ZyMOS will transfer the user's design files to an in-house
directory for artwork (ZyPART) generation and test program completion.

Document 20-010-118 provides detailed information on ZyPNET VAX.

3.3 ZyPNET PRIME

The ZyMOS Prime computer system is also available to ZyP users for
executing ZyP designs in a time share environment. Selection between VAX
and Prime is at the user's discretion. Users have access to the various
2yP applications programs, libraries, and utilities. Please contact ZyMOS
as to the availability of specific software modules or releases.

Document 20-010-103 provides detailed information on ZyPNET Prime.
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4 APPLICATION SOFTWARE SUMMARY

ZyP is a software system which links, via an integrated data base, various
software modules and cell oriented applications libraries for the purpose of
verifying designs and automating the artwork -and test program generation
process. The following is a summary of the basic software modules. Many
additional software modules are available such as ZyPEE, ZyMEM and ZySPEC,
which are described elsewhere in the ZyP documentation.

4.1 ZyPSIM

ZyPSIM 1is a ZyMOS proprietary general purpose MOS logic simulator
specifically developed for the ZyP system. It is supported with standard
cell model 1libraries enabling networks of standard cells to be simulated
based on actual standard cell performance.

The logic simulator is the primary interface between the user and the ZyP
system. Simulation of a network is the main design verification tool for
ZyP based - designs. Accurate simulation of a network of standard cells
guarantees IC functionality and establishes. IC dynamic performance
capability. In addition to logic simulation, the ZyPSIM network file is
used as the source data file for artwork generation. ..The simulation
output file is used for test program development. ZyPSIM supports
numerous . sophisticated design features including hierarchical design,
artwork capacitance estimation, and guardbanding over different operating
conditions.

Document 20-010-109 provides detailed information on ZyPSIM.

4.2 ZySPICE
ZySPICE is a ZyP Variant of the UC Berkeley generated SPICE circuit
simulator. It includes model modifications and model files for the ZyMOS
production processes. ZySPICE supports DC and TRANSIENT analysis of
transistor level circuits.

Document 20-010-108 provides detailed information on ZySPICE.

4.3 ZyPART
ZyPART is a set of ZyMOS proprietary programs which convert a logic
simulator network file to circuit artwork used in the tooling generation
cycle.

Document 20-010-115 provides detailed information on ZyPART.
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4.4 ZyTEST

ZyTEST is a set of ZyMOS proprietary software modules which process the
© ZyPSIM " output file, translate the  data to Fairchild Sentry compatible

code, - and ‘compact the file to minimize test vectors. ZyTEST also allows

users -to. compare simulation:output files to~verify design- guardbanding for
) voltage ‘and temperature extremes.. :

Document 20-010-110 provides detailed information on ZyTEST.

4.5 ZyP SOFTWARE UTILITIES

" ZyPEE: . ZyPEE - is the ZyP Error Eliminator, it is the ZyMOS expert system

= software. ZyPEE can analyze a circuit's network description and

identify - complex design: errors® with respect to IC design
technique, IC testing, mask generation, and production.

© ZyMEM: ZYMEM - is a powerful memory compiler program enabling the user to

oo automatically - ‘generate - RAM, ROM, and PLA circuits. From a high
level organizational description (ex; # of words, # of bits/word,
ete.) ZyMEM . will create the logic coding, mask information,
«programmlng flles, and datasheets; for the user's specific
memory. ’

©ZL: . ZL provides Prime wuser's  the capability to display the ZyPSIM
- Logic Simulation Models for all standard cells.

ZySPEC: ZySPEC will automatically generate a circuit specification for a
ZyP standard cell- IC.  This specification fully defines a ZyP
circuit for production and test.

BUGME: BUGME is a convenient tool for ZyPNET Prime users for reporting
and documenting the occasional ZyP system software bug. It
automatically notifies the ZyP Design Support staff of your need
for assistance.

4,6 MICROPROCESSOR DEVELOPMENT AIDS

ZyMOS offers numerous development tools in support of our microprocessor
core cells. Included are assemblers such as the ZyPCOMP4 (ZyCOMP4 uP),
and the ASMU9 (80CU9), data transfer and formatters such as ZyPROM and
ZyCE, and hardware emulator boards for use with commercially available
development systems. :
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5 GETTING STARTED

Having gained some familiarity with what ZyP is about, the next step is to
start applying the system. It is recommended that beginning users follow the
procedure outlined below.

5.1 COMPUTER SYSTEM

ZyP is available on ZyPNET VAX or Prime or an equivalent in house computer
system. Having defined your host system, review the following information
in the appropriate document.

5.1.1 OPERATING SYSTEM

The computer. operating system is a general purpose utility that
assigns resource (eg storage) and applications software to the user.
For VAX, the operating system is called VMS and for Prime, it is
called PRIMOS.

The introductory document for VMS is the VAX/VMS Primer located in
document 20-010-118, The introductory document for PRIMOS is The
Prime User's Guide, located in  document 20-010-103. These
introductory guides should be studied to familiarize the user with the
appropriate operating system.

5.1.2 FILE STRUCTURE

Files in 'general are 1lines (or strings) of text which have some
collective meaning and must be preserved. For example, a network
description is a file. VMS and PRIMOS assume a certain file structure
which should be understood and is discussed in the introductory guides
referenced above.

5.1.3 EDITOR

Editors are used for creating and modifying files. Once the operating
system and file structure are understood, the editor is invoked to
create a new  user file. The VMS editor EDT is described in the
VAX/VMS Primer. This is a screen and line editor. To use the screen
editor, you must have a VT100 terminal or equivalent. .The line editor
is compatible with most standard terminals. The PRIMOS editor is
described in The New User's Guide to Editor and Runoff in document 20-
010-103. This is a line editor only. New users should familiarize
themselves with the creation, editing, and saving of files as
described in the reference documents. :
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5.1.4 LOGGING IN

Once the items discussed above have been studied the user can access
~the target system by following the log-in procedure described in the
Introduction  section of the appropriate ZyPNET ‘document. To access
the system, you must have a password assigned ‘by ZyMOS. ' It is
recommended that you try logging in to understand the log-in procedure
and verify your password. It is also suggested that you create, save,
and reaccess a file using the editor. : .o .

ZyPNET VAX and Prime are available to users over Tymnet. .The user
should ‘have a 24 1line, 80 character per .line terminal and a 300 or
1200 baud modem. The terminal should be configured for 8 bit word
length, 1 stop bit, no parity, and full duplex. The modem should be
Bell 103 compatible at 300 baud or Bell 212A at 1200 baud. A printer
connected to the terminal printer port is also a necessity.

Contact  ZyMOS ZyP Applications for Tymnet and ZyPNET access codes as
well as assistance with any login problems.

2 CELL LIBRARIES

Having gained an understanding of operating systems andbécéessing ZyP, the
next step is to review the cell libraries and generic data for the desired
technology. The standard ZyP technologies are as follows.

5.2.1 Zy40000 SERIES CMOS CELL LIBRARY

The Zy40000 silicon gate CMOS technology is a high performance
isoplanar- bulk CMOS process using 5u  design rules. It provides
approximately twice the performance of metal gate CMOS with a 40%
increase in density. This process operates from 1.1 to 6 volts, =55
to 125  degree C. Document 20-010-107 provides cell data sheets and
process generic data. i -

5.2.2 Zy50000 SERIES CHMOS CELL LIBRARY

The Zy50000 silicon gate CHMOS technology is a high performance, N-
well, CMOS process. It provides up to a 40% increase in performance
over the 5u CMOS process with a substantial increase in density. The
CHMOS process operates from 2 to 6 volts, -55 to 125 degree C.
Document 20-010-117 provides cell . data sheets and process generic
data. !
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5.3 SIMULATION

The ZyP system provides simulation software design aids for the circuit
designer. The simulators use predefined process models (ZySPICE) and cell
models (ZyPSIM) to simplify the designer's task and permit him to
concentrate on design while the computer automates analysis. The ZyP
simulators are the primary user interfaces to the ZyP system. Two ZyP
manuals are provided as tutorial and reference documents on using the
simulators. The user should study the appropriate documents and become
familiar with the capabilities, commands, files, and operation of the
simulators for application to the design task.

5.4 ADDITIONAL DETAILS
A ZyP Preparation Guide is available which provides background information
along with a simple, detailed example of the procedure for beginning a ZyP

IC design. The ZyP Preparation Guide is located in the ZyP Design System
Introduction, Doc: 20-010-101.
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6 DESIGN COMPLETION

One of the primary advantages of ZyP design 1is being able to routinely
integrate full custom designs successfully, quickly, and economically. ZyMOS
has established a number of formalized procedures and forms to support design
completion. The forms (with the exception of the ZyP device specification)
are located in the Appendix and should be copied as needed. Each is
summarized below.

6.1 SPECIAL CELL DEFINITION

The user should make every effort to utilize existing standard cells to
complete the design. However, specific designs may require cells which
are not available. ZyMOS designates these as special cells, where a
special cell is either a standard cell not currently in the library or a
custom cell. The Special Cell Definition form is provided to allow users
to define special cells.

6.2 ZyP DEVICE SPECIFICATION

ZyP device specifications are generated for the user by the application
program ZySPEC. ZySPEC should be run at the conclusion of the design to
generate a final IC specification document.

6.3 ZyP FILE TRANSFER CHECKLIST

The ZyP File Transfer Checklist is the formal transfer form. Acceptance
of this form by the user and ZyMOS initiates the integration process and
guarantees proper completion of all necessary tasks.

6.4 ZyP BUG REPORT

ZyMOS has extensively tested all applications software and libraries.
However, we recognize that with a design system of the complexity of ZyP,
bugs may occur. The ZyP online utility, BUGME, is provided to assist the
reporting of bugs as well as their correction. The ZyP Bug Report form in
the appendices is an overlay of the report generated by BUGME.
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7_SUMMARY

ZyP opens a new dimension in custom circuit development. It assists design,
tooling, and production. Production is guaranteed. Pricing is determined up
front. Alternate technologies are available. Access is worldwide. Welcome to
the system which is setting the standard in custom VLSI.

ZyMOS is committed to ZyP. We are developing new libraries, new technologies,
and new software tools. ZyP is your long term VLSI solution.
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8 APPENDICES

Forms described in section 6 follow and can be copied as needed.
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ZyMOS CORPORATION ZyP™ DESIGN SYSTEM

477 N. Mathilda Ave. SPECIAL CELL DEFINITION
Sunnyvale, CA 94086 (Send c/o ZyP™ Marketing Mgr.)
COMPANY NAME :

ADDRESS:

PURCHASING CONTACT: Tel#
TECH. CONTACT: Tel#
PROCESS OPERATING TEMP
OPERATING VOLTAGE MAX. FREQUENCY

SPECIAL SPECS/REQUIREMENTS (Attach ZySPICE simulation for model generation)

CIRCUIT DIAGRAM (Show port diagram, logic diagram, and transistor level circuit diagram
with device sizes. Use reverse side if necessary)

TO BE COMPLETED BY ZyMOS

MKT RECEIVED DATE: BY:
ENGR IN DATE: BY :
ENGR OUT DATE: BY:

CELL TYPE: sTAnDARD L] custom [
CELL NAME: MODEL AVAIL : ARTWORK AVAIL :
ZyP™ ENGR APPROVAL: ZyP™ SUPP. APPROVAL :
COMMENTS :

RevB 2/83






CIRCUIT DIAGRAM:







ZyP FILE SUBMITTAL CHECKLIST

ZyMOS CORPORATION ZyP DESIGN SYSTEM
477 N. Mathilda Ave.
Sunnyvale, CA 94086 (408) 730-8800
(Please send c/o ZyP Marketing Program Mgr.)
CUSTOMER NAME: CUSTOMER CHIP NAME:
ADDRESS:
PURCHASING CONTACT: TELEPHONE:
TECHNICAL CONTACT: TELEPHONE
STANDARD ZyP SPECIAL ZyP
Files Transferred: ___chip.SPC chip.COM
NET File Requirements
—No ZyPSIM primitives (except CAP) — «PADS included for pinout
~—All telescoping cells defined as macros — « TPRINT statement - ordered pin list
- No node names greater than 23 characters = +GUARDBAND included
« +NORUN and .NOSPIKE included - ZYPEE verification complete

= « INPUT included for capacitance estimation .. ZySPEC run

COMMENT File Requirements

~Critical nets (capacitance, resistance, timing)
- Customer data

. Pin out options

Documentation .
- ZyP format circuit schematic included (required)
— Customer functional circuit description (optional)

Test Requirements

—Simulation run at guardband extremes
—Total test time less than 5 seconds
—Total test vectors less than UK

Special Requirements

—Special cell required

— Memory (RAM, ROM, PLA), analog cells, or core processor

— Non standard packaging

—_Non standard testing
If any of the above items are checked, contact the ZyP Marketing Project Manager prior
to net submission for schedule/cost information.

FILE ACCEPTANCE APPROVALS

Approval (ZyMOS to complete)

— All output files regenerated from chip.NET and verified —— LZyPEE verified
— Guardbanding verified via ZyTEST over spec range

—— 2yP device specification approved by all departments

Signatures

CUSTOMER: FILE SUBMIT DATE:

ZyMOS Engineer: FILE ACCEPTANCE DATE:
ZyMOS Mkt.: # Grids: ZyMOS Device #

Rev: E 9/84
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ZyP BUG REPORT

GENERAL INMNFORMATIC
CMPANY : DATE:
NAME : PHONE NO.

SOFTWARE INFORMATION

Please check program(s) affected.

ZYPSIM — ZYPSIM MODELS — ZYSPICE — . IZYSPICE MODELS
ZIYTEST ZYPART T IYPEE ZYP DOCUMENTATION
PRIMDS ( PIease specify REV # THER

INPUT FILES:
. NET, etc.)

DUTPUT FILES:

PRINT, etc.
EXPLANATION / COMMENTS
URGENCY OF SOLUTION (Please check one)
Ma jor bug . Has halted project progress, immediate fix.
Minor bug : Will prevent project completion, short term.

Miscellaneous bug: Error that must be corrected, non-critical.

FOR ZyMOS INTERNAL USE ONLY
Bug I.D.
To be fixed by: Completion date:

Disposition of software affected:

RETURN THIS FORM TO: MOS CDRPDRATIDN (408)730-8800
4 N. MATHILDA AVE,
SUNNYVALE; CA. 94084
ATTN: ZyP DESIGN SUPPORT

Rev. A 8/83 _J
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B
BUGME 4-2,6-1
d
Cell Libraries 1-1,5-2
Computer System 3-1,5=-1
D
Design Completion 6-1
E
Editor 2-1,5-1,5-2
F
File Structure 5-1
G
Getting Started 5-1
L
Logging In 5=2
M
Microprocessor 2-2,2-3,4-2
0
Operating System 2-1,5=1
P
Prime 2-1,3-1,4-2,5-1,5=-2
S
Simulation 1-1,4-1,4-2,5-3
Special Cell Definition 6-1
Specification and Test 2-1
Z
ZL 2-2,4-2
Zy80Cu9 2-3
ZyCOMP-4 2-2
ZyMEM 2-2,4-1,4-2
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ZyP Utilities 2-2
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ZyMOS CORPORATION ZyP DESIGN SYSTEM

ZyPNET PRIME USER’'S GUIDE

ZyMOS Corporation believes the information contained
herein to be accurate and reliable, however ZyMOS
Corporation makes no warranty for the use of this
documents contents and assumes no responsibility for any
errors which may appear in the document, nor does it
make a commitment to update this information. ZyMOS
retains the right to make changes to the information or
specifications contained herein at any time, without
notice.

2yP is a trademark of ZyMOS Corporation.

(©) copyrignt 1981, 1982, 1983, 1984 ZyMOS Corporation

£yMOS
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PRIMOS is a trademark of Prime Computer, Inc.
TYMNET is a trademark of Tymnet Inc.

ZyP is a trademark of ZyMOS Corporation.

Doc: 20-010-003 Rev: E January 1984






ZyMOS Corporation ZyPNET - Prime User's Guide ZyP Design System

Table of Contents

INTRODUCTION:cocoesccasceescsssssscecsscsscssossosossascsscsassscsscscsssssnccelml
1.1 NOTATION USED IN THIS MANUAL::ecoseocscoccscosnsscsoscossvacsccscnsccal=l
1.2 UNIVERSAL EDITING CHARACTERS::ccceccecceccsssccscsscscccsssocnsnseel=l

-

2 LOGIN AND LOGOUT PROCEDURE:.ccccecocecscccscocsscvscsscsosssossccccncceel=]
2.1 PROBLEMS IN LOGGING INe¢ecescoccoccscscsccccsssscsscscssascccsosccscseln3

3 FILE STRUCTURE.eecececoscosestsososocsocsocssocssacsssoscocssncssnsscsse3ml
3¢71 LISTING DIRECTORIES«eccccsccccscocccscccsccccacecossossssscssnsossed=l
3.2 CREATING NEW DIRECTORIES:ecccecscoccesccceovsccscssssosssososcccnsossse3=]
3+3 ATTACHING TO A DIRECTORY:eccocccccccocssosoacossccccccosaacssnssnee3=d
3.4 DELETING FILES::eeeeeeocccocccossoososssssancsssecssssscssssssnssses3=3
3¢5 COPYING FILESecocesceceaosoosocsccosccscsscacaassoccscossssssncssses3Im3
3.6 BASIC DIRECTORY AND FILE COMMAND SUMMARY.eccececcssscccsaasacsasess3d=3

4 EDITOR<ccecoceecencocnscssecssecsssoeascssasesssacsnssasssocsssssansaseslinl

4.7 EDIT VS INPUT MODE:.ceveocceceoccccessovessnsosascssoosoansssnnnaneshal
4,2 SPECIAL CHARACTERS:ceceececcecccscosscsescssasoncossnsasssssnssecesial
4.3 SUMMARY OF EDIT COMMANDS:ecccocececcsoossoscessocsccasasessosnssessda?
4.4 SAMPLE EDIT SESSION.eceeccccceeccoccsoossssasscssssessascsasssansscda3

5 PRIMOS COMMANDS . e eeoceosescscovoososcsossssscsassascsscsacssscssssacsebd=]l
6 APPLICATIONS PROGRAMS..eeeevescococecsscasassssssccsssssssnsssnssasasssbal

T JOB CONTROL+¢oosesesesosssscscasccoossscasvossasassococccosassosssnscsne =]
7.1 BUILDING A ZyPSIM .NET FILEc¢oceceococoocsosccocsososcessccsccoscnscssce(=1
Te2 COMMAND FILES:eeeecososcccoscocecosseccesoscssssosscscscsscsssnssncns =2

Te2e1 COMMAND INPUT¢ececeoceccocecasocssscscsscscocsssosocsnccsscss (=2
Te242 COMMAND OUTPUTeeeecescococcsocesososcsscssnscsssnsscscscncsnnnse =2
T+3 JOB CONTROL FILEececcocccoosoccccoscsccssssstssccsassssassscssnsnssaaceel=3
TeHd JOB EXECUTION:«oeecovescsosoosascsascssssssesncssssssasscasnssnasssl=3

.

8 SUMMARY«eeceereeeesscnsseansssossscessscsosnsassesossssssnsesssssnnassebml

Doc 20-010-003 Rev: E January 1984






ZyMOS Corporation ZyPNET - Prime User's Guide ZyP Design System

1 _INTRODUCTION

The ZyPNET Prime User's Guide introduces the Prime version of ZyPNET. The
term ZyPNET refers to the data network and computer resource used to access
the ZyP system and execute ZyP designs. ZyPNET references the network
developed by ZyMOS and it can also reference a network established for a
specific company. The term ZyPNET-Prime refers specifically to the Prime
version of ZyPNET (ZyPNET-VAX is an alternate version) and is available at
ZyMos.

The ZyP system can be accessed over voice-grade phone lines using a standard
terminal. A typical configuration consists of a CRT terminal, modem, and
printer. A suggested terminal is the Televideo 950 with printer port.

1.1 NOTATION USED IN THIS MANUAL

Upper Case: The text must be typed exactly as specified with only the
underlined portion required. For example, LOGOUT may be
typed as either LO or LOGOUT.

Lower Case: The word in lower case is to be specified by the user. It
may refer to a filename or any of several optional
parameters. For example, to invoke the editor, the command
would be:

ED fname
If the file was A.NET, the command would be typed as:

ED A.NET

1.2 UNIVERSAL EDITING CHARACTERS

The Prime will recognize two keys as special editing keys at all times.
They are used to correct spelling errors in the current line. The
backspace key will erase the most recent character typed. Multiple
backspaces are allowed, until the beginning of the line is reached. The
DEL key will delete everything on the current line. Thus,

EX NET(DEL)ED A.NET would be interpreted as: ED A.NET
ZyMOS has changed the standard Prime character and 1line delete keys.

Prime documentation will reference (') as character delete and (?) as
line delete.
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2 LOGIN AND LOGOUT PROCEDURE

The Prime can be accessed over normal voice-grade phone lines at 300 or 1200
baud. Since the ZyMOS computer is connected to TYMNET, it may be accessed
from most major cities, worldwide, with a local phone call. Accessing the
Prime over TYMNET is a two step procedure, TYMNET login and ZyMOS Prime login.

TYMNET login:
1. Dial the number provided by ZyMOS. When you hear the high-pitched tone,
place the phone in the acoustic coupler, or push the 'data' button on
your modem or phone set.

2. Type a carriage return if you are operating at 300 baud, or the character
a if you are operating at 1200 baud with a video terminal.

3. TYMNET will ask you to log in. ZyMOS will assign you a TYMNET ID which
is used to respond to the TYMNET log in request.

please log in: ZyMOS assigned TYMNET ID

4. Next, TYMNET will ask for a password. The TYMNET password is also
assigned by ZyMOS. Enter the password. It will not echo to your
terminal. Type a Carriage Return. When the plus sign appears, type
another carriage return. You are now connected to the ZyMOS Prime
computer and will receive a message similar to the following:

PRIMENET xx.X ZSVx

Prime login:
1. Type: LOGIN name
where name is the Prime user ID assigned to you by ZyMOS.

2. You will then be asked for your Prime password, initially assigned by
ZyMOS. Again, it will not echo to your terminal:

Password? Prime password
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3. The computer will respond with:
name (xx) logged in Thursday, 12 Jan, 84 20:04:12
Welcome: to PRIMOS version XX.X
:Last login Wednesday, 11 Jan 84 12:00: 45
Welcome to ZyMOS

oK,

When you are first assigned a Prime user ID, you will also be assigned a Prime
password. It is a good practice to change your password from time to time to
prevent unauthorized access to your files. Once you have logged in, you can
change your password with the following command:

CPW old password.
(You will be prompted for a new password.)

When you are finished using the system, type:

LOGOUT
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2.1 PROBLEMS IN LOGGING IN

There are several error messages or problems you may encounter when
logging in. The following are examples of the most common problems.

1. Invalid command
Login please
ER!
Response to keyboard activity before login.
2. Invalid user id or password; please try again
Login please
ER!
Response to wrong user name or password.
3. llooggiinn
Terminal set to half duplex. Switch to full duplex.

4. No response.

Your terminal is off-line, not connected to your modem, or you are
configured for the wrong baud rate.
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3 FILE STRUCTURE

Under the Prime Operating System (PRIMOS), related files can be grouped
together into directories. A directory may contain not only files, but other
directories as well. Thus, you could have a directory for each chip you are
working on. Within each chip's directory could be sub-directories containing
logic simulation files, documentation, circuit simulation files for special
cells, etc. In this manner, files can be organized in an orderly fashion,
permitting easy location. New users often ignore this feature and find it
necessary to go back and reorganize their directories. The directory
structure of PRIMOS is of fundamental importance in understanding file
management. Refer to chapters 2 and 4 of The New User's Guide to Editor and
Runoff and chapter 2 of the Prime User's Guide for more information.

3.1 LISTING DIRECTORIES
When you have first logged in, you will be ‘'attached' to your main
directory, also called UFD for User File Directory. To list all the files
within it, type:
LD
In the example directory on the next page, if you had logged in with user
name JOE, and had typed LD, the names CHIP1, CHIP2, and DOC would be
listed.
3.2 CREATING NEW DIRECTORIES
To create a sub-directory (also called sub-UFD), type:
CREATE sub-directory-name
Using the directory on the next page, if you wished to create a directory
to hold all files for a third chip, you would type: CR CHIP3. (Note:
main directories, UFD's, sub-UFD's, and sub directories will all be

referred to as directories. The context of the directory will define its
position within the structured hierarchy.)
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3.3 ATTACHING TO A DIRECTORY

The easiest way to work with files in a dlreotory is to ‘'attach' to the
directory. This is done by typlng"ﬂ .

ATTACH directory-name

Once attached to a directory, you may access the files within it by their
simple name. For example, in. the directory below, if you had logged in as
JOE, and typed: A JOE>DOC, you could access the file JOE>DOC>RULES by its
simple name: RULES. If you then wished to access JOE>CHIP1>SIM>A.NET,
you would have to type the entire name, or first attach to JOE>CHIP1>SIM,
i.e. type: A JOE>CHIP1>SIM

|_JOE
|
N | |
|_Dpoc | | CHIP1 | | CHIP2 |
| [ [
] [ -
| RULES | | INTRO | | SIM | | _DpoC | | SIM |
I I I
1 I [ | ] |
| A.NET | | USERS | | SPEC | | A.NET |

The argument in the above attach command, JOE>CHIP1>SIM, is called a path
name or tree name. It starts at the top of the UFD and specifies the path
thru the directory to get to the desired sub-UFD. The greater-than symbol
(>) is used as the delimiter in path names and is called a path or tree
separator. .
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3.4 DELETING FILES
To delete a file, type:
DELETE fname
e.g. ATTACH JOE>CHIP1>D0OC

DELETE SPEC
DELETE JOE>DOC>RULES

3.5 COPYING FILES
To copy a file, type:
COPY fnamel fname2
where fnamel is moved to fname2. For example,
1. To create a copy of a file within the current directory, type:

A JOE>DOC>CHIP1
COPY SPEC OLDSPEC

2. To copy a file from one directory to another:

COPY JOE>CHIP1>DOC>SPEC JOE>CHIP2>DOC>SPEC

3.6 BASIC DIRECTORY AND FILE COMMAND SUMMARY

1. LD - lists all files in a directory and the current directory
pathname.

2. CREATE (sub-UFD-name) - creates new sub-UFD.

3. ATTACH (pathname) - attaches to the new directory specified by
pathname.

4, DELETE (fname or sub-UFD-name) - deletes file or sub-UFD.
5. COPY (pathnamel pathname2) - copies files or sub-UFD's.

There are additional file commands defined in the Prime User's Guide.
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4 EDITOR

The PRIMOS Editor is a line editor and is used to create and edit files
containing your 1logic network, test cases and documentation. It creates a
copy of the file you wish to edit, and makes all changes and additions to the
copy. It will not update the original file unless specifically told to do so.

This section is intended to present only the basic commands needed to use the
EDITOR. For complete information, refer to the New User's Guide to Editor and
Runoff.

To edit an already existing file, type: ED fname

To create a new file, Type: ED

4,1 EDIT VS INPUT MODE

Once you have started the editor, there are two modes of operation: EDIT
mode and INPUT mode. You can toggle back and forth between these modes by
typing a carriage return at the beginning of any line. The editor will
respond with 'INPUT' if you are entering INPUT mode or 'EDIT' if you are
entering EDIT mode.

4.2 SPECIAL CHARACTERS
INPUT mode is wused to enter text. What you type is entered immediately
following the current line at which you are positioned. Other than the
backspace and DEL key (see introduction), the only other common special
character is the back-slash character: \. Whenever it is typed, the
current column is set to the next tab stop. The default tab stops are at
columns 6, 12, and 30. For example, if you had typed:
OUT\GAAT\IN1 IN2 OUT
It would be entered into your file as:

OUT  GAA1 IN1 IN2 OUT
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4.3 SUMMARY OF EDIT COMMANDS

Edit mode is used to reposition the current line to a different 1location
in the file, to print several lines, to change a phrase, to delete 11nes,
ete. The most commonly used edlt commands: are:

c /XXX/IY/
C XXX.YY.
C /XXX/YY/G

C /XXX//100

C /X/%/G100
L XYz :

F ABCDE

P12

~ D12

T
B
N
N-4
N10

UNLOAD fname 10

LOAD fname

Doc 20-010<003 Rev: E

Change the frirst occurence of XXX to YY in the
current line. .

Same as above, with  a ‘period used as the
delimiter to separate the phrases.

Change XXX to YY everywhere in the current 1line.
delete the firrst occurence of XXX in the next
100 lines. If a line does not contain an XXX, it
will not be changed.

Change all X to * in next 100 lines.

Locate the next line which contains XYz.

‘Find the next line which starts w1th ABCDE in

column 1.

Print the next 12 lines. The 1ast line printed
becomes the new current line.

Delete the current line.

Delete the current 'line and the following 11
lines. ‘

Go to the top of the file;

Go to the bottom of the file.

Go to the next line.

Backup 4 lines.

Advance 10 lines.

Copy the current line and the following 9 1lines
to a file named fname. The previous contents of
fname will be lost.

Insert the contents of file, fname, following the

current line. The LOAD and UNLOAD commands are
used to move blocks of text.

42 January 1984



ZyMOS Corporation ZyPNET -~ Prime User's Guide ZyP Design'System

SAV fname

FIL fname

QUIT

4.4 SAMPLE EDIT SESSION

Save the working copy in file 'fname' without
exiting.

File the working copy in file 'fname', and exit
the editor.

Exit the editor without updating the file being
edited. If changes have been made, the editor
will ask if you wish to save the changes.
Respond with a YES or NO.

In the following dialog, the user's input is underlined.

First, is the login sequence for a user named DAVID with a -password of

GOLIATH:

OK, LOGIN DAVID
Password?

DAVID (user2) logged in Thursday, 12 Jan, 84 07:30:22
Welcome to PRIMOS version 19.2
Last login Wednesday, 11 Jan 84 12:14:39

0K,

Next, the old network file is saved in a file called OLD.NET, and a new

network fiie is create

d.

OK, COPY CHIP1.NET OLD.NET

OK, DELETE CHIP1.NET

OK, ED

(Note: Carriage return typed here)

INPUT

.PADS A:1, B:2, C:2, D:4, OUT:5, VSS:6, VDD:8

GATE1 TAA1 A D
GATE2 GAAT D B

uT

E
GATE3 GAATEC O
.PRINT ABC /D

E

/ OUT

-MAXTIME=100
.CLKO A 100 R O
.CLKO B 200 R 0
.CLKO C 400 R 0
)

« END

(Note: Carriage return typed here)

EDIT
FILE CHIP1.NET

0K,
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The user then notices some changes to make, re-edits the file, and logs
out.

OK, ED CHIP1.NET

EDIT

N

.PADS A:1, B:2, C:2, D:4, OUT:5, VSS:6, VDD:8
C /C:2/C:3/

.PADS A:1, B:2, C:3, D:4, OUT:5, VSS:6, VDD:8
N5

“MAXTIME=100

€/100/1000/

.MAXTIME=1000

FIL

0K, LOGOUT

DAVID (user2) logged out Thursday 12 Jan, 84 07:35:26.
TIME USED = 00h 05m connect, 0Oh Ois CPU, OOh 05s I/O.
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5 PRIMOS COMMANDS

PRIMOS is the Prime multi-user operating system. Major releases are
identified with two digits such as 19, minor releases as a decimal such as .2.
For example, PRIMOS 19.2 is major release 19, minor release 2. Operating
systems are updated once or twice per year and may or may not affect the users
operating environment. If a new release has a direct effect on the user,
ZyMOS will notify you well in advance of installation of the new release with
instructions on how to handle the pending update.

There are many PRIMOS commands, you have already learned the commands for
logging in. and handling directories. The Prime User's Guide defines all the
commands and you should refer to this manual to find out what is available and
how the commands are used.

The general format for the PRIMOS command line is:
COMMAND [name] [-OPTION argument]...[-OPTION argument]

where, name is an optional file or pathname and options are specified with the
- delimiter. It is important to learn this format so that you can utilize
PRIMOS commands most effectively.

PRIMOS commands can be organized into the following categories:

1. Accessing the system

LOGIN, LOGOUT, CPW

2., Directory handling

ATTACH, CREATE, DELETE, CNAME, LD

3. File handling

SLIST, SPOOL, COPY, CLOSE, CNAME, DELETE

4, Editing

ED

5. Job processing

JOB, PHANTOM, COMINPUT, COMOUTPUT
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6. Defining your environment

ABBREV, RDY
T. Settiné terminal chafacteristics.'
TERM
8. System status
STATUS, AVAIL
Refer to the Prime User's Guide for details on these commands as well as méhy
others less frequently encountered in executing a ZyP design.
PRIMOS also has an extensive on-line help utility. The format is

HELP name

where name is the PRIMOS command or topic on which you wish information. If
name is omitted, a 1list of available commands and topics is printed with a
descriptive phrase for each. : . :
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6 APPLICATIONS PROGRAMS

Applications programs are programs provided by ZyMOS as part of the ZyP
system. Typically, they use customer supplied files or source files, and
‘process these files with ZyMOS provided data files or libraries.

ZyMOS has developed ZyP to operate via remote time-share access, on turnkey
systems, and with workstations. The needs and resources required or available
depend on the particular configuration being used. As a result, not all
applications programs run on all configurations. For example, a circuit plot
will not Dbe compatible with a remote access alphanumeric terminal. However,
all software for successfully completing a ZyP design is available to users,
with numerous options depending on configuration.

ZyP applications programs fall into five categories as follows:

1. ZySPICE - circuit simulator.

2. ZyPSIM - logic simulator.

3. ZyTEST - test program generator.
4, ZyPART - artwork generator.

5. Utilities - ZyP specific utilities.
Each application program has a users manual describing its use.
ZyPSIM is the primary user interface to ZyP and its operation is described in

detail in document 20-010-109. To invoke ZyPSIM type:

ZYPSIM filename library

where, filename is a user generated file of the form filename.net and library
defines the library technology desired by the user. ZyPSIM will simulate the
specified file and generate new files with network information and simulation
results. All ZyP applications programs conform to this or a similar
convention. .

Application programs are enhanced and updated several times per year.
Releases are defined with the format X.Y.Z, where X is the major release, Y is
the minor release, and Z is the revision number. For example, ZyPSIM 5.0.2 is
major release 5, minor release 0, revision 2.

ZyMOS less frequently completely revises or significantly upgrades one of the
ma jor programs. Such new releases are designated by a numeric descriptor in
the name. For example, ZyPSIM II is a major upgrade of ZyPSIM and is upwardly
compatible.

Please refer to the ZyP documentation for user and reference data on ZyP
applications programs.
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7 _JOB CONTROL

Creation of the necessary source files and job submission can be achieved by
typing the required source data and commands whenever a simulation run is
made. However, this can be tedious and inflexible. The Prime system provides
several powerful utilities to assist file generation, collectively referred to
as Job Control. This section discusses some of the job control techniques
available and references ZyPSIM as an example. This section parallels a
similar section found in the ZyPSIM User's Guide.

T.1 BUILDING A ZyPSIM .NET FILE
The three components of a .NET file,

1. Network Description
2. Pattern Definition
3. Run Commands

can be individually created and subsequently combined to build a single
.NET file required by ZyPSIM. This technique supports construction of
option files, for example pattern or run file variations, which can be
combined with fixed files, for example a network file, to simulate various
operating conditions.

A Prime utility called CONCAT is used to merge files. Refer to the Prime
User's Guide for details on the CONCAT command.

As an example of applying CONCAT to ZyPSIM, assume circuit DEMO.NET is to
be constructed from three files,

DEMO.NETWORK 1
DEMO.PATTERN1
DEMO.RUN1

The command sequence used to construct the .NET file would be,

CONCAT DEMO.NET ~-COMMAND -OVER -NHE
INS DEMO.NETWORK1

INS DEMO.PATTERN1

INS DEMO.RUN1

QUIT

The concatenate program is invoked by the 1line containing CONCAT.
Following the CONCAT keyword is the resulting filename, DEMO.NET. Several
options are then specified,

-COMMAND indicates that the command mode
will be used with the file data
to follow.

'-OVER will overwrite (delete) any ex-
isting file named DEMO.NET.
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-NHE suppresses headers which would
otherwise be inserted between
the files being combined.

The filenames are inserted using the INS command, one per line. This will
allow easy changes when CONCAT is used in a Job Control file. The order
of insertion is important and should follow ZyPSIM conventions and
requirements.- For example, the title should be ‘the first 1line of the
“first file concatenated and .END should be the last line in the last file.

The concept of separation and merging of files can be extended to
facilitate many processing tasks and takes on added significance when used
in conjunction with command files.

7.2 COMMAND FILES

There are two types of command files available on PRIMOS, command input
and command output. The Primos User's Guide fully describes these
utilities.

7.2.1 COMMAND INPUT

A command input file is a file containing PRIMOS commands, sub program
commands, and program data. When the file is executed, the commands
are executed as though they were typed at a terminal.

This is a convenient means of creating job control files, where the
command sequence is fairly constant with wusually only filename
changes. The file may be edited for ‘different job submissions or a
separate file may be used for each type of job. )

The file 1is created with the desired sequence of commands and
execution is then simply a matter of typing,

CO filename

where filename 1is the name of the command file. The progress of the
execution of commands will be displayed at the terminal.

T.2.2 COMMAND OUTPUT

Command input files can be executed in such a way that the progress of
the job is not displayed at the terminal. This occurs when a job is
run in-batch mode, leaving the terminal free for other work. However,
it is desirable to have a record of the progress of a job. The
command output file serves this function. Typing,

COMO filename

will open the named file and direct all terminal and program dialog to
it. If the Jjob 1is interactive, everything that appears at the
terminal will also be written to the command output file. If the job
is a batch job, all output that would normally appear at the terminal
will be written to the command output file.
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The command COMO -END will close the file and allow spooling, listing,
etc. This command may be given in a command input file for batch jobs
or typed at the terminal for interactive jobs.

7.3 JOB CONTROL FILE

The job control file is a command input file which uses a command output
file to 1log job progress. A typical job control file for running DEMO
could be constructed as follows:

COMO DEMO.RUN_LOG
CONCAT DEMO.NET -COMMAND -OVER -NHE
INS DEMO.NETWORK1
INS DEMO.PATTERN1
INS DEMO.RUN1
QUIT

ZYPSIM DEMO S
DELETE DEMO.NET
SPOOL DEMO.PRINT
COMO -END

CO -END

The first line opens the command output file DEMO.RUN_LOG. Next, CONCAT
is used to build the .NET file as previously described. When this is
completed, the next line invokes ZyPSIM for DEMO using the 5u CMOS
library. After the simulation is completed, the DEMO.NET file is deleted
to conserve disk space and the simulation results are spooled to the 1line
printer. The command output file is terminated with the COMO -END command
and the command input file is terminated by the CO -END command, restoring
control to the terminal.

Storing the above file as RUN_DEMO allows the user to execute a DEMO
simulation by typing,

CO RUN_DEMO

A network change could be made as a result of analyzing the simulation
results and a new simulation could be executed by typing CO RUN_DEMO
again.

Command files can systematize the development process and support orderly
verification of networks. The simple example presented here is intended
to introduce the concept and illustrate the applications of command files
to ZyPSIM. It is important to keep a constant file prefix (in this case
DEMO) with applicable suffixes or extensions to allow for easy
modification or duplication.

7.4 JOB EXECUTION

Jobs which are defined in command files can be executed in three ways.
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1. Interactive - direct submission by typing

2. Phantom

3. Batch

_CO filename. Interactive . jobs

have the fastest turn-around
time.

submission as a background job
whenever a phantom is avail-
ble. To submit, type PH file-
name. The terminal is free
while the phantom is running.

submission to a batch queue by
typing JOB filename. The ter-
minal is free while the batch
job is running.

ZyP Design System

Refer to the Job Control section of the ZySPICE User's Guide for

additional information on phantom and batch jobs.

Also refer to the

various Prime reference manuals for information on job control utilities.
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8 SUMMARY

ZyPNET Prime is a powerful computer utility used as a resource for executing
ZyP designs under the PRIMOS operating system. The system has many user
oriented features which have been introduced in this guide and which are
described further in the Prime User's Guide. Beginning users are urged to
read the Prime User's Guide to become familiar with the system and its
capabilities.
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1 _INTRODUCTION

The ZyPNET VAX User's Guide introduces the VAX version of ZyPNET. The term
ZyPNET refers to the data network and computer resource used to access the ZyP
System and execute ZyP Designs. ZyPNET references the network developed by
ZyMOS and it can also reference a network established for a particular
company. The term ZyPNET VAX refers specifically to the VAX version of ZyPNET
(ZyPNET - Prime is an alternate version) and is available at ZyMOS.

VAX systems tend to be terminal dependent and many users may prefer the DEC
VT100, VT125, or equivalent. These terminals have special control keys for
using the EDT screen editor. However, ZyPNET VAX is terminal independent for
most application progirams and can be accessed over voice-grade phone lines. A
typical configuration consists of a CRT terminal, modem, and printer.
Suggested terminals include the DEC VT100 and Televideo 950. This manual will
assume a universal terminal using the line editing commands of EDT.

1.1 NOTATION USED IN THIS MANUAL
1. Underlined - shows user input. For example,

PRINT CHIP.NET

2. Not Underlined -~ shows computer response. For example, the
response to the above command might be,

Job 210 entered on queue LPBO:

3. Exclamation mark ! - all entries following an exclamation mark
are explanatory notes.

4. Directory name - user defined directory or sub-directory.

1.2 SPECIAL CHARACTERS
Special characters are used to speed communication, improve readability,
and to signify an environment or condition.
1.2.1 SYSTEM PROMPT
The VAX system prompt is $. It signifies that you are at the

operating system (called VMS) command level and the system is ready
for a command.
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1.2.2 CHARACTER DELETE
The delete key, marked DEL on most terminals, backspaces over the
leftmost character and deletes it. ' :
1.2.3 LINE DELETE
The current 1line is deleted by typing CTRL/U. To use the control
functions, first press and hold the CTRL key, then press a second key,
in this case U. Control, CTRL, and " will be used synonymously in
this document. : '
1.2.4 INTERRUPT/CONTINUE
To interrupt a command type CTRL/C or CTRL/Y. To resume execution of
the interrupted command, type CONTINUE.

1.3 REFERENCE DOCUMENTS

The ZyPNET VAX documentation includes three DEC reference manuals.

1. VAX/VMS Primer -~ introductory manual to the VAX/VMS environment.

2. EDT Editor Manual - comprehensive user's guide to the DEC VAX EDT
editor. )

3. VAX/VMS Command Language User's Guide - comprehensive user's
guide to the DEC Command Language called DCL.

Doc: 20-010-018 Rev: B 1-2 - September 1984



ZyMOS Corporation ZyPNET - VAX User's Guide ZyP Design System

2 LOGIN AND LOGOUT PROCEDURES

The VAX can be accessed over voice grade phone lines at 300 or 1200 baud.
Since the ZyMOS computer is connected to TYMNET, it may be accessed from most
major cities, worldwide, with a 1local phone call. Accessing the VAX over
TYMNET is a two step procedure, TYMNET login and ZyMOS VAX login.

2.1 TYMNET LOGIN

a. Dial the number provided by ZyMOS. When you hear the high
pitched tone, place the phone in the acoustic coupler or push the
'‘data' button on your modem or phone set.

b. Type a carriage return if you are operating at 300 baud or the
letter "A" if you are operating at 1200 baud with a video
terminal.

c. TYMNET will ask you to log in. ZyMOS will assign you a TYMNET ID
which is used to respond to the TYMNET log in request.

please log in: ZyMOS assigned TYMNET ID

d. Next, TYMNET will ask for a password. Your TYMNET password is
also assigned by ZyMOS. Enter the password. It will not echo to
your terminal. Type a carriage return. When the plus sign
appears, type another carriage return. You are now connected to
the ZyMOS VAX system and will receive a message similar to the
following:

ZyMOS call connected

2.2 VAX LOGIN
a. Go through the VAX login sequence as follows:
Carriage Return {Hit RETURN key

User name: user ID I|Enter assigned user ID, RETURN
Password: password !Enter password, not echoed, RETURN

b. The system will respond with
Welcome to VAX/VMS Version X.X

$ (system prompt)
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When you are first assigned a VAX user ID, you will also be assigned a
password. It 1is good practice to change your password from time to time
to “prevent unauthorized .access to your files.  Once you have logged in,
you can change your password with the following command:

SET_PASSWORD

old: R {Enter old password
news: IEnter new password

fverif;?n N IRepeat new password
When you are finished using the system, type:

LOGOUT

Doc: 20-010-018 Rev: B 2-2. : September 1984



ZyMOS Corporation ZyPNET - VAX User's Guide ZyP Design System

3 FILE STRUCTURE

Under the VAX Operating System (VMS), related files can be grouped together
into directories. A directory can contain files and other directories, also
referred to as sub-directories. You could, for example, have a directory for
each circuit you are developing. Within each device directory could be sub-
directories containing logic simulation files, documentation, circuit
simulation files for special cells, etc. Using directories, files can be
organized in an orderly way, permitting easy location. New users often ignore
this feature and find it necessary to go back and reorganize their
directories. The directory structure of VMS is of fundamental importance to
understanding file management. Refer to the VAX/VMS Primer and Command
Language User's Guide for more information.

3.1 FILE SPECIFICATION
File specifications provide the system with all the information it needs

to uniquely identify a file. File specifications have the following
format:

node: :device:[directory]filename.typejversion

The punctuation marks and brackets are required to separate the fields.
The fields are:

node Network node name
device Device name

directory Directory name or list
filename File name

type File type

version File version number

The maximum size of a file specification (also called filespec), including
delimiters, is 128 characters.
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3.2 DEFAULTS FOR FILESPECS
The filespec, when defined in its entirety, is long and cumbersome to type
‘every  time you want to reference .a file. However, it is possible to 1let
the 'system supply values for certain fields, and these values are called
“ defaults. ~ Normally, you will not need to specify node or device, these
are established for you by the system administrator. In addition,
‘directory name can be omitted and will default to your current (default)
directory. To display your default device and directory, type:

SHOW _DEFAULT
The system will respond something like,
SYS$USER: (name)

where name is your user ID.
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4 DIRECTORY COMMANDS

The filespec, as defined earlier, contains node and device names (usually
defaulted by the user), a directory name or list, and file information. We
will normally only reference directories and files.

A directory name is a 1-9 alphanumeric character string, must be enclosed in
square brackets ([]), and has a .DIR extention. Sub-directories can be
created in directories to create a directory hierarchy, each level of the
nierarchy 1is separated by a period (.). We will refer to directories and sub-
directories synonymously in this document. The directory [JOE], illustrated
below, has subdirectories [JoE.DOC], [JOE.CHIP1], and [JOE.CHIP2].
Similarly, sub-directories can have sub-directories, with up to eight levels
in any one hierarchy.

The following sections define the most common VMS directory commands. Files
are discussed later.
4.1 CREATING NEW DIRECTORIES

Sub-directories can be c¢reated within an existing directory using the
CREATE command as follows:

CREATE/DIRECTORY [sub-directory-name]

Where sub-directory-name is a user assigned directory name. For example,
in the directory illustrated below, if you want to create a new directory
JOE.CHIP3, you would type:

CREATE/DIRECTORY _[JOE.CHIP3]

This command creates entry to sub-directory CHIP3.DIR in directory [JOE].
You can now use JOE.CHIP3 in a filespec.

[ JOE |

|
DOC CHIP1 CHIP2
[ rotes ] [ intrRo ] ] SIM ] T Dpoc ] | SIM ]
I |

T 1 [ ] T—_—l——T
* [ users | [ spec | [ A.NeET ]
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4.2 LISTING DIRECTORIES

To list your (default) directory, type:
DIR

4.3 ATTACHING TO A DIRECTORY
To attacn to a‘directdry, type:

SET DEFAULT [directory-name ]

For example,

SET DEFAULT [JOE.CHIP1]

Will attach the user to directory JOE.CHIP1.

4.4 DELETING DIRECTORIES
To delete a directory, you must first delete all files in the directory.
You must also specify the directory version number when deleting it. The
general format is:

DELETE [directory-name;version number]

Where ";"™ is the version number delimiter. For example, . to delete
[JOE.CHIP1], version 1, type:

DELETE [CHIP1.DIR;1]

4.5 SUMMARY OF BASIC DIRECTORY COMMANDS

a. SHOW DEFAULT

Shows default device and directory of filespec.

b. SET DEFAULT [directory-name]
Changes or sets default to directory name.

c. CREATE/DIRECTORY [sub-directory-name]
Creates sub-directory.

d. DIR
Lists default directory.

e. DELETE [directory-name]
Delete directory.
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5 FILE COMMANDS

File names, file types, and version numbers uniquely identify files within
directories. A file name is a 1-9 character string name assigned to a file.
A file type 1is an optional 1-3 character string usually used to identify a
files contents and preceded by a (.). Version numbers are decimal numbers
from 1 to 32767 that differentiate versions of a file. When you update or
modify a file and do not specify a version number for the output file, the
system saves the original version for back-up and increments the version
number by 1 for the output file. Version numbers are preceded by a semicolon
G

Files are created both by the editor and ZyP applications programs. For
example you can create a ZyPSIM network file using the editor and saving it as
chip.NET. Running ZyPSIM on chip.NET creates several new files including
chip.OUT and chip.PRT which contain results of the simulation.

The following commands are useful in managing files.

5.1 DELETING FILES
To delete a file, type:

DELETE filename

For example, if you want to delete file CHIP.NET;1, type:

DELETE CHIP.NET;1

You must type the file name exactly as defined and include the version
number.

5.2 PURGING FILES
The PURGE command deletes all but the highest version number of a
specified file. For example,

PURGE CHIP.NET

would delete all but the most recent version of CHIP.NET.
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5.3 COPYING FILES

To copy a file, type:

COPY input-filespec output-filespec

Where input-filespec specifies the name of -one or more input files to be
copied and output-filespec specifies the output file into which the input
files are to be copied.

For example, if you are in directory [JOE.CHIP1.DOC] as previously
illustrated and wish to make a copy of SPEC called OLDSPEC, type

COPY SPEC OLDSPEC

The most recent version of SPEC will be copied to OLDSPEC.

To copy SPEC to [CHIP2.DOCJ]SPEC, type

COPY SPEC [CHIP2.DOC]SPEC
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6 EDITOR

The standard VAX/VMS editor is called EDT. EDT is a sophisticated text editor
which can function as a 1line editor or screen editor. Line editing is
recommended for 1low baud rates and is discussed in this section. A
comprehensive EDT Editor Manual is provided with the ZyPNET VAX documentation
and should be referenced for more information.

6.1 STARTING UP
To start an editing session, type:
EDIT filename
Where filename is of the form "name.typej;version". If version is omitted,
the most recent version will be used. The system will respond as follows:
a. New file
Input file does not exist

[EOB]
*

b. Existing file

1 (line 1)
%

For the case of a new file, the first response indicates that the file
specified does not exist (as expected), [EOB] denotes that your file
pointer is at the end of the buffer (file), and #* is the EDT prompt. If
the file exists, it is loaded into a working buffer, the first line is
printed, and the ¥ prompt is displayed.

6.2 HELP
EDT has an extensive on line help utility. Typing HELP after the asterisk

prompt will display all 1line editing commands available. Typing HELP
command will display information about "command".
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6.3 CREATING A FILE

To create a file, start an edit session as defined previously, issue the
INSERT command, enter your data, and terminate the insertion mode with
CTRL/Z. The DEL and CTRL/U functions  are active when using EDT. An
example session follows. - :

$EDIT CHIP.NET

Input file does not exist.
[EOB]

*INSERT

#  NETWORK DESCRIPTION

*

#  PADS

*

CLOCK1 PAA2 CLK1 N15
ENABLE1 PDA1 EN1 N9

. CNTL/Z

[EOB]
*

NOTE: The ¥'s after the INSERT command are entered in the file to specify
ZyPSIM comments and are not EDT prompts.

6.4 RANGE SPECIFICATIONS *
EDT initially assigns 1line numbers in increments of one to each line in
the buffer (file). When using EDT edit commands you can specify the line
or range of lines you want the command to act upon. EDT has the ability
to recognize words in combination with line numbers to develop a range
specification. The most common are as follows:

1. Period (.) - current line

2. n THRU m - line numbers n thru m.

3. n:m - same as THRU

4. BEGIN - top of buffer (file).

5. END - end of buffer (file).

6. BEFORE - all lines before current line.

T. REST - all lines including and after current line
8. WHOLE - all lines of buffer (file).
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6.5 EDITING COMMANDS

The following is a summary of the most common EDT editing commands.

1. DELETE - Deletes range of lines.

2. FIND - Locates specified line.

3. MOVE - Deletes text in one location and inserts it in another.
4. RESEQUENCE - Assigns new line numbers in increments of one.

5. SUBSTITUTE - Replaces a character string with another.

6. TYPE - Displays a specified range of lines.

T. "text" - Locates first occurrence of text.

6.6 ENDING AN EDIT SESSION
An edit session is normally ended in one of two ways.
EXIT - Writes file to start up file name and increments the version
number, exits to VMS command level.

QUIT - Abandons file and exits to VMS command level.

6.7 JOURNAL FILE

EDT keeps a journal file of all edits made during an edit session. If a
system failure or operator error (such as hitting CTRL/Y) inadvertently
ends your edit session, you can recover lost edits using the RECOVER
qualifier with EDT. For example, if you were editing CHIP.NET and a
system failure occurred, you would type:

EDIT/RECOVER CHIP.NET

EDT would then reenact the edit session, reading the commands from the
journal file and executing them on the screen.

If you invoke EDT without the RECOVER option on an interrupted file, the
journal file will be automatically deleted.

When exiting EDT normally, the journal file is automatically deleted.
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T VMS DCL

VMS 1is the Digital Equipment VAX multi-user operating system. Major releases
are identified with a digit such as 3, minor releases as a decimal such as .2.
For example, VMS 3.0 is major release 3, minor release 0. Operating systems
are updated once or twice per year and may or may not affect the users
operating environment. If a new release has a direct effect on the user,
ZyMOS will notify you well in advance of installation of the new release with
instructions on how to handle the pending update.

DEC calls the command language used to communicate with VAX/VMS Digital
Command Language or DCL. There are many DCL commands, you have already
learned the commands for logging in and handling directories and files. The
VAX/VMS Command Language User's Guide defines all the commands and you should
refer to this manual to find out what is available and how the commands are
used.

VMS also has an extensive DCL on line help utility. By typing HELP at command
level, you can obtain a list of DCL commands. To get help about a particular
command, type HELP command.

The general format for the DCL command line is
COMMAND/{qualifier}.../{qualifier} {name}

where COMMAND is a DCL command, qualifier is an optional command qualifier
separated by the / delimiter, and name is an optional filespec.

When entering commands which require parameters, you need not enter the entire
command at once. The command interpreter will prompt for all required
parameters not specified on the command line.

DCL commands are available for accessing the system, directory and file
handling, editing, Jjob processing, defining your environment, and system
status. Refer to the VAX/VMS Primer and the VAX/VMS Command Language User's
Guide for details on using DCL.
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8 APPLICATIONS PROGRAMS

Applications programs are programs provided by ZyMOS as part of the ZyP
system. Typically, they use customer supplied files or source files, and
process these files with ZyMOS provided data files or libraries.

ZyMOS has developed ZyP to operate via remote time-share access, on turnkey
systems, and with workstations. The needs and resources required or available
depend on the particular configuration being used. As a result, not all
applications programs run on all configurations. For example, a circuit plot
will not ©be compatible with a remote access alphanumeric terminal. However,
all software for successfully completing a ZyP design is available to users,
with numerous options depending on configuration.

ZyP applications programs fall into five categories as follows:

1. ZySPICE - circuit simulator.

2. ZyPSIM - logic simulator.

3. ZyTEST - test program generator.
4, ZyPART - artwork generator.

5. Utilities ZyP specific utilities.

Each application program has a users manual describing its use.

ZyPSIM 1is the primary user interface to ZyP and its operation is described in
detail in document 20-010-109. To invoke ZyPSIM type:

ZYPSIM filename library

where filename is a user generated file of the form filename.net and library
defines the library technology desired by the user. ZyPSIM will simulate the
specified file and generate new files with network information and simulation
results. All ZyP applications programs conform to this or a similar
convention.

Application programs are enhanced and updated several times per year.
Releases are defined with the format X.Y.Z, where X is the major release, Y is
the minor release, and Z is the revision number. For example, ZyPSIM 5.0.2 is
ma jor release 5, minor release 0, revision 2.

ZyMOS 1less frequently completely revises or significantly upgrades one of the
major programs. Such new releases are designated by a numeric descriptor in
the name. For example, ZyPSIM II is a major upgrade of ZyPSIM and is upwardly
compatible.

Please refer to the ZyP documentation for user and reference data on ZyP
applications programs.
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9 SUMMARY

ZyPNET VAX is a powerful computer utility used as a resource for executing ZyP
designs under the VMS operating system. The system has many user oriented
features which have been introduced in this guide and which are described
further in the DEC support documentation. Beginning users are urged to read
the VAX/VMS Primer to become familiar with the system and its capabilities.
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1 INTRODUCTION

1.1 OVERVIEW

ZyPSIM is a ZyMOS proprietary general purpose MOS 1logic simulator
specifically developed for the ZyP System. It is supported with standard
cell model 1libraries enabling networks of standard cells to be simulated
based on actual cell performance.

The 1logic simulator is the primary interface between the user and the ZyP
system. Simulation of a network is the main design verification tool for
ZyP based designs. Accurate simulation of a network of standard cells
virtually guarantees Ic functionality and establishes IC dynamic
performance capability. In addition to 1logic simulation, the ZyPSIM
network file is wused as the source data file for artwork generation
(ZyPART) and the simulation results are used for test program development
(ZyTEST). The ZyP Error Eliminator (ZyPEE) program is also available to
assist in identification and correction of network errors.

The ZyPSIM User's Guide is intended as an overview for using ZyPSIM and
provides a methodology for its application with examples.

The ZyPSIM Reference Manual should be reviewed in detail to become
familiar with ZyPSIM syntax, commands, and techniques.

The ZyPSIM User's Guide divides the general application of ZyPSIM into the
following steps:

a. Basics - description of some basic logic simulation concepts.
b. Network Description - how to describe a ZyP network to ZyPSIM.

c. Pattern Definition - how to define patterns for exercising the
ZyP network.

d. Running ZyPSIM - how to run an actual simulation.
Each of these four steps will be described as it applies to a ZyP circuit
design.
1.2 DOCUMENT CONVENTIONS
In the examples illustrating ZyPSIM usage, upper case text indicates

commands, lower case text indicates parameters (e.g., ZyPSIM fname
library).
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1.3 RELATED DOCUMENTS

Supplemental information regarding ZyPSIM operation can be obtained from
the following documents:

Document - Document Title

20-010-209 . ZyPSIM Reference Manual

20-010-309 ZyPSIM Test Language

20-010-016 ZyPEE User's Guide

20-010-010 ZyP Specification and Test User's Guide
20-010-210 - ZyTEST User's Guide .
20-010-310 : ZySPEC User's Guide

20-010-107 - . "ZyY40000 Series CMOS Cell Library
20-010-117 : Zy50000 Series CHMOS Cell Library
20-010-111 : Zy40000 Series Analog Cell Library
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2 SOME BASICS
Before studying an actual simulation, some basic concepts of logic simulation

in general and ZyPSIM in particular will be reviewed.

2.1 FILES

ZyPSIM operates with two classes of files, primary and secondary. Files
are either user generated or ZyPSIM generated and are described below.

2.7.1 PRIMARY FILES

Primary files are always required or bgenerated when running a
simulation. There are six primary files as follows:

a. filename.NET

A user generated file with name "filename" and extension
.NET. It contains all user input including network
description, input patterns, and commands.

b. filename.OQUT
A ZyPSIM generated file with name "filename" and extension
.OUT., It contains compilation results including error
messages.

¢. filename.PRT

A ZyPSIM generated file with name "filename" and extension
.PRT. It contains simulation results in the form of output
pattern listings.

d. filename.TPF
A ZyPSIM generated file with name "filename" and extension
«TPF. It contains simulation results for the fast operating
condition.

e. filename.TPS
A ZyPSIM generated file with name "filename" and extension
.TPF. It contains simulation results for the slow operating
condition.

f. filename.TPN
A ZyPSIM generated file with name "filename" and extension

. TPN. It contains simulation results for the nominal
operating condition.

Doc: 20-010-009 Rev: E 2-1 September 1984



ZyMOS Corporation ZyPSIM User's Guide ZyP Design System

2.1.2 SECONDARY FILES

Secondary files are files generated to aid network analysis. Examples
are as follows: » ’

a. filename.SPI

A ZyPSIM generated file which lists spike events by time and
node name. If no spikes are generated, this file is null.

b. filename.XRE

A ZyPSIM generated cross reference file resulting from the
.XREF command. This file lists fan-in, fan-out,
capacitance, absolute (calculated) delay, and node
sensitivity  to loading for every node. The .XRE file is
useful in debugging and analyzing networks.

C. XXXX.PRT

A ZyPSIM generated print file resulting from a multiple
print command of the format .PRINT, xxxx nodelist. The
nodelist output for the simulation will be written to file
xxxx.PRT and use of multiple print files allows the user to
trace multiple events with manageable listings.

d. filename.TOG

A ZyPSIM generated file which lists all the circuit nodes
and indicates those which have been toggled.

2.2 PRIMITIVES

Primitives are the fundamental components manipulated by ZyPSIM. They
include gates, flip flops, capacitors, etc. ZyMOS has utilized these
primitives to construct performance accurate models of standard cells in
the form of macros. ' .

The user will never use primitives to describe a ZyP network. However,
knowledge of what primitives exist will be useful in understanding how
models are constructed. They can also be used to create boolean

. expressions for print conditions. An example of the latter is 'print on A
or B'. Applying signals A and B to an OR gate and printing on the gate
output will accomplish the desired print function. This concept can be
applied to print file generation, network analysis, and test.
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2.3 CELL LIBRARIES

ZyPSIM is supported by a series of cell model libraries. The desired

library is specified when entering the:.ZyPSIM environment as described in

Section 5. Each of the ZyP technologies has cell library models using

worst case process parameters for delay and loading attributes to simulate
* silicon level performance. ’

Libraries are specified as follows:

Zy4 - Zyl0000 Series CMOS Cells.
Zy5 - Zy50000 Series CHMOS Cells.

In addition to the standard ZyMOS libraries, the user can create his own
libraries by wusing the .LIBRARY command. This is a convenient way of
making complex elements available to multiple projects or to map the
standard cell library to a user specific index.

Cell models are a key feature of ZyPSIM. The cell library enables ZyPSIM
to be a high accuracy silicon level circuit analysis tool. Cell models
represent:

- functionality

- both intrinsie (no load) and load dependent
delays

- input capacitance loading.

For certain cells additional parameters define

set-up time

- hold time

minimum pulse width
maximum slope time.

Models are created as macros. Macros are defined prior to the network
file and specified as calls (or uses) in the network file.

The model for a simple inverter may be defined as follows:

.MACRO IAA1 IN OUT
IAA1 INV 3.2,1.2 IN=IN OUT=0OUT

.EOM

MACRO 1is the keyword for defining a macro, IAA1 is the macro name, and IN
QUT 1is the I/0 pin list. For the inverter, there is one input IN and one
output OUT. IAA1 is also a standard cell name and is described in the
appropriate cell data sheet.
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Following the .MACRO keyword is the actual logic/performance definition of
the device. IAA1 on the second line is the gate name of the inverter, INV

- invokes the ZyPSIM inverter model, the 3.2,1.2 field defines zero to one
and one to zero propagation detays, IN=IN defines the input, and QUT=OUT
defines the output. The IN=IN field can include input loading data. The
-actual cell IAA1 has intrinsic ‘delay, load dependent propagation and rise/
fall time delays, and input loading data included in the model derived
from ZySPICE simulation.

The macro is concluded with the .EOM statement.
The input node name IN and output node name OUT which define the I/0O pin
list in the first line of the macro are assigned for convenience but do

‘not have ‘to be used when applying the model.

The general format for calling a specific cell macro is maero name input
list output list element name

For example, the macro for cell IAA1 can be called in a network file as

follows,
N2 IAA1 1IN=N1 OUT=N2 (keyword method)
or o .
N2 IAA1 N1 N2 - (fixed format method)

For the case of the inverter, N2 is the inverter-name, IAA1 is the macro
name, N1 is the input, and N2 is the output. Note that the gate name and
the output name are the same. This is only for convenience. N1 and N2
are an ordered list of nodenames assigned to the input(s) and output(s).
For IAA1, N1 is assigned to model input IN and N2 is assigned to model
output OUT. If the keyword method is used, the signals may be listed in
any order; if the fixed format method is used, the signals must be listed
sequentially as specified by the .MACRO definition. The fixed format
method minimizes typing but requires prior knowledge of the signal order.

ZyPSIM cell models and the required INPUT OUTPUT format are defined in the
appropriate cell data sheet.

When the network which contains the IAA1 macro is simulated, actual delays
and loads will be used in the simulation to accurately predict silicon
level performance. These model parameters correspond to the data sheet
numbers documented in the ZyPLIB manuals.

Defining (.MACRO) cell models has been done by ZyMOS for the ZyP user's
convenience. - Applying the models with macro calls is required in the:
user's network. .

It 1is extremely important to note that every element in a network must be
defined as a standard cell macro. The macro call is the user link to
standard cell, both logic/performance simulation and artwork generation.
Only standard cell macro calls will appear in silicon.

Doc: 20-010-009 Rev: E 2-4 .~ September 1984



ZyMOS Corporation ZyPSIM User's Guide ZyP Design System

2.4 TIMING

Logic simulation produces a state versus time output 1listing for a
network. The basic unit of time is nano-second (i.e., 1E-9 second).

A1l cell models have their timing parameters derived from detailed ZySPICE
simulations of the actual logic/circuit design which has been committed to
artwork (layout) and, therefore, will appear in silicon. The resulting L*
parameters are based upon worst case process (i.e., slow) and nominal
environmental operating conditions of':

TEMP = +27 deg C
VSUPPLY = +5.0 Volts

Guardbanded simulations (e.g., "worst case") of one's network is required
by ZyMOS and easily accomodated by using the .GUARDBAND command, which
applies a ZyPSIM generated multiplication constant to all timing
parameters in those cell models appearing in the network description after
the «GUARDBAND command. The user specifies the operating conditions
which adjust the network timing for voltage, temperature, and processing
effects.

2.5 DEMO CIRCUIT

Throughout the subsequent discussion, the circuit shown in Figure 2-1 will
be used as an example. Section 8 contains the ZyPSIM example files. The
filename for this circuit is DEMO and is run using the Zy50000 library.
DEMO is also used as an example circuit in most of the ZyP Documentation.

“DEMO is identical to the standard CMOS 4520. The 4520 is a dual, four
bit, synchronous, binary, up counter. Figure 2-1 shows one of the dual
counters and, as indicated in the note, adding 17 to the node numbers
defines the second counter. The two counters are completely independent.
Both will be described in the network file but only one will be monitored
during simulation.

2.6 COMPUTER RESOURCE

ZyPSIM has been designed to conserve computer resource usage while
providing high accuracy. Nevertheless, ZyPSIM may require many CPU
seconds to simulate large networks. Use batch processing where possible
and conserve nanoseconds. Verify both logic and timing of subnetworks
first and combine into larger networks after subnetwork debug is complete.
Most importantly, plan your simulation session.
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3 NETWORK DESCRIPTION

The network description is the initial part of the user data file
filename.NET

Via the editor, the user creates a network description and files it as
filename .NET. For DEMO, the network description is stored in file

DEMO.NET

3.1 NODES AND CELLS

Before creating a network file, all network nodes must be uniquely defined
and all components assigned to standard cells. Figure 2-1 is annotated
with node names N1, N2, N3, etc. and all components appear as standard
cells. For nodes, any convenient name can be used; the first character
must be a letter and the remaining characters can be numbers, letters, ¥,
_s or period. It 1is suggested that node names start with the letter N
followed by sequential numbers as in figure 2-1. Inverted (negative)
nodes can be prefixed with a second N as in NN1, NN2, etc. ZyP
documentation generally follows this convention.

3.2 NETWORK FILE STRUCTURE

As mentioned previously, the network description is the initial part of
the user data file filename.NET. The network portion of this file
consists of two required sections:

1. "title" must be the first line in the file.

2. The network description using standard cell macro calls.
The DEMO network file listing begins as follows:

ZYPSIM Zy50000 CHMOS DEMO (NORMAL .POC SIMULATION)

NETWORK DESCRIPTION

PADS

L I I

CLOCK1 PAAT CLK1 N15

The title is ZYPSIM Zy50000 CHMOS DEMO (NORMAL .POC SIMULATION) as defined
in the first line of the .NET file.

Following the title in the DEMO network listing is the actual network
description. The first cell in the network listing is a bond pad cell
PAAT. Bond pad cells contain protection networks, input and/or output
buffers, and bonding pads for interfacing the IC to external pins.
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After the pad cell section of DEMO.NET is the section labeled "INVERTERS".
The first inverter cell is called with the statement

N1 IAA3 N5 NI

Refer to the TIAA3 data sheet for technical details on IAA3. Ten
incidences of wuse of IAA3 are defined according to the format defined in
paragraph 2.3. The network is built up with macro cell name calls until
it has been completely defined. The user should study Section 8.1 with
figure 2-1 to understand the details of defining a network. The model
formats are defined on the cell data sheets.

The network file can also contain user defined macros of ZyP cells. These
definitions, using the .MACRO keyword, precede their use and are
convenient for defining circuit subnetworks. See section 6 for a further
discussion of macros.

It is important to reiterate that all network elements must be specified
with standard cell macro calls. Cells not specified as standard cell
macro calls will not appear in the silicon circuit.
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4 PATTERN DEFINITION

Pattern definition refers to creation of an input pattern used to exercise a
network and verify operation. The pattern definition 1s generally the second
part of the user file

filename .NET

4.1 PATTERN FILE STRUCTURE

The pattern section of the J.NET file is constructed using the ZyPSIM
commands:

a. JCLK ~ used to generate time variant input signals.
b. .TABLE - used to define inputs in tabular form.

¢. TTABLE and .TGEN - used to generate test system compatible
patterns. They support powerful subroutine
capabilities.

These commands are defined in detail in the ZyPSIM Reference Manual (20-
010-209) and ZyPSIM Test Language manual (20-010-309).

The pattern definition for DEMO consists of the following statements:

*

* PATTERN DEFINITION
*

.CLK1 CLK1 100 200 R 100

.CLK1 CLK2

.CLK1 RST1 50 3450

.CLK1 RST2 50 3450

.CLK1 EN1 450 650

.CLKO EN2

The first command applies to input signal CLK1. It starts at 1 and
remains there until time 100. At time 100 it goes to 0, returns to 1 at
interval 200, and toggles every 100 nanoseconds thereafter. This
corresponds to a frequency of 5 MHz.

The second command applies to the clock input CLK2. It remains 1 for the
entire simulation.

The remaining four commands apply to the remaining four inputs of DEMO and
are similar to the CLK1 and CLK2 inputs.
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As can be seen, defining input patterns for ZyPSIM is flexible and
straight forward. The ZyP user should also study application of the
.TABLE and .TTABLE commands. Powerful subroutine capabilities are
available with the .TTABLE command. :

4.2 GENERAL PATTERN COMMENTS

The worst case network simulation responds as an actual MOS circuit. Node
timing is a function of driving device impedance and load. Every node and
intermediate state can be monitored and occasionally the data can be
overwhelming. It is recommended that a circuit first be simulated while
monitoring a minimum number of signals. If the response is not as
expected, additional nodes can be monitored to identify problem areas.

At time =zero, the input signals are allowed to propagate through the
entire network to initialize internal nodes. As a result, all nodes start
in a stable state : 1,0,X,Z,etc.

No .internal node initialization 1is directly accomodated with ZyPSIM
because IC testing requires initialization from the device's external
pins. Plan for initialization and testing of the final circuit at the
beginning of the design. The simplest approach to network initialization
is to apply SET/RESET/PRESET signals to all network memory elements at
time zero.
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5 RUNNING A SIMULATION

Having created the network description and pattern definition sections of the
«NET file, the next step is to run a simulation.

5.1 RUN COMMANDS

Run commands are the third and final part of the .NET file.

5.1.1 PRINT

This command specifies which nodes to print during a simulation. The
format is:

1. PRINT nodelist

The simulation output is directed to both the terminal
monitor (CRT) and the file filename.PRT

2. PRINT,filename nodelist

The simulation output is directed to the file
filename.PRT

3. +PRINT,filename.ext nodelist

The simulation output is directed to the file
filename.ext

ZyPSIM supports multiple «PRINT commands; therefore, a single
simulation may contain up to seven (7) .PRINT commands.

For DEMO.NET, the print command is:
.PRINT RST1/N10/CLK1/N15/N16/ etc.

where .PRINT is the command keyword, RST1, N10, CLK1, N15, N16, etc.,
are node names to be printed, and / signifies a blank column.
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5.1.2 TIMING

ZyPSIM simulates in nanoseconds. An optional .RESOLUTION command will
increase internal simulation resolution to one tenth of a nanosecond.
There are three run commands which define print times and the maximum
number of nanoseconds to be simulated. These times should be
specified in integral nanoseconds.

a. .POC nodelist - defines print as those times when nodelist
changes.
b. .DELTAT=x - specifies time increment in nanoseconds (x)

between print times.

¢c. WMAXTIMEzy - specifies maximum number of nanoseconds (y) for
the simulation.

The DEMO network file specifies .POC with no nodelist. This is a

shorthand way of specifying print when any node in the print list
changes.

5.1.3 INITIATING A RUN

Following definition of print nodes and simulation timing, the
simulation is initiated with the command

QGO

The .GO command executes immediately; it should be the next to last
command in the .NET file.

When this command is executed, ZyPSIM will initiate a run for the
number of nanoseconds specified in the .MAXTIME= command. For DEMO,
the maxtime is 3600 nanoseconds.
ZyPSIM enters a simulation run in an uninitialized state and executes
the number of nanoseconds specified.
5.1.4 TERMINATION
A simulation run is terminated at the end of maxtime.
The .NET file is terminated with the command
«END

This must be the last line of the .NET file.
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5.2 RUN EXECUTION

Once the three sections of the .NET file are complete, the file is ready
to be executed by typing

ZYPSIM filename {Zy4, Zy5}

where Zyld or Zy5 selects the desired library.

5.3 OUTPUT
Two primary files store ZyPSIM output:
filename.QUT - compilation results.
filename.PRT - simulation results.
For DEMO the output files are:
DEMO.OUT
DEMO.PRT

The DEMO.PRT file created by running DEMO.NET is listed in Section 8.2.
An example .OUT file is listed in Section 8.4.

If multiple runs are made using the same .NET file but with modified run
commands, and a prior output is to be saved, it is necessary to rename
either the filename.PRT file or the filename.NET file. Alternatively, the
user can direct the output to a user defined filename. See the ZyPSIM
Reference Manual for definition of multiple .PRINT commands.
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6 ADVANCED FEATURES

The DEMO circuit demonstrates the basic requirements and operation of ZyPSIM.
However, there are a number of advanced ZyPSIM features which specifically
address standard cell IC design with the ZyP system.

6.1 COMPILATION RESULTS ' .

After ZyPSIM has compiled a network, it summarizes the results with the
following data:

CIRCUIT HAS BEEN COMPILED

NUMBER OF SIGNALS

NUMBER OF MACRO DEFINITIONS
NUMBER OF GRIDS

NUMBER OF TRANSISTORS

N< X

This data is preserved in the .QUT file.

Number of signals, macros, and transistors are self explanatory but number
of grids is a unique feature of ZyPSIM. Based on the network, cell list,
and number of cells, ZyPSIM is able to predict final die size. A grid is
a unit of length and varies as a function of technology. By knowing the
number of grids, annual volume, and package, ZyMOS is able to quote
production prices. O

Section 8 shows the summary output stored in the .QUT file for DEMO_TEST.
Note that it also includes a detailed summary of cell occurrences by name
and grid count.

The syntax of the macro statement is COMMAND (see below) followed by the
name of the macro followed by an ordered list of signal names. The
following table is presented in order to more adequately define the matrix
of user defined macros.

6.2 USER MACROS

Macros combine elements or cells into groups which can be manipulated as
single components. Standard cells are macros of ZyPSIM elements,
developed by ZyMOS, to model cell functionality and performance. User
macros can group standard cells into complex components using one of four
methods described in table 6-1. The syntax of the macro statement is
COMMAND (see below), followed by the name of the macro, followed by an
ordered 1list of signal names. User defined macro names must not begin
with the letter A, P, or Z.
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TABLE 6-1. MATRIX OF USER DEFINED MACROS

COMMAND | CATEGORY PURPOSE/DESCRIPTION

«MACRO REGULAR | Hierarchical design, typing convenience. No
artwork positions are preserved.

«MACRO TELESCOPING Preserves electrical characteristics and saves
space. Contains only telescoping digital
cells.

«MACRO ANALOG Required for analog functions. Contains only
analog cells.

«CMACRO CLUSTER Preserves electrical characteristics for
critical portions of a circuit. :

6.2.1 REGULAR (.MACRO)

A regular macro 1is a grouping of standard cells into a desired
function. Refer to the ZyPSIM Reference Manual for detailed rules on
macro construction. The general procedure is to define the macro ID,
define inputs and outputs, and describe the internal configuration of
cells and their interconnection.

Consider, for example, a one of four décoder. The following mécro
could be constructed to provide this function.

STANDARD USER MACRO
1 OF 4 DECODER

*® Xk K ®

OUT1=00 0UT2=10 0UT3=01 OUT4=11
*
.MACRO DECODER IN1 IN2 OUT1 OUT2 OUT3 OUT4
NIN1 TAA1 IN1 NINT
NIN2 TAA1 1IN2 NIN2
OUT1 GAB1 IN1 IN2 OUT1
0UT2 GAB1 NIN1 IN2 O0UT2
OUT3 GAB1 IN1 NIN2 OUT3
OUT4  GAB1 NIN1 NIN2 QUT4
.EOM
#

The decoder macro can be called in a .NET file as follows:
* CALL DECODER MACRO

*

DEC1 DECODER INA INB OUTA OUTB OUTC OUTD
*
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DEC1 1is the macro ID for this specific usage of the macro, DECODER is
the macro name type, and INA ... OUTD is an ordered pin list of user
assigned names.

Standard macros are subject to certain rules:

1. All components in a macro must be standard non-telescoping )
ZyP cells. ‘*

2. The macro must be defined prior to its use.
3. Nesting is limited by the "expanded" element ID.

The nesting/naming capability requires further explanation. As
described in the ZyPSIM Reference Manual, each time a macro is nested,
the macro ID is prefixed to all element ID's in the called macro. The
"extended" element ID cannot exceed 16 characters. For example,
assume the decoder macro is called by a second macro as follows:

* NESTED MACRO NODE NAME EXAMPLE
*

.MACRO EX N1 N2 N3

DEC3 DECODER N1 N2 OUT5 OUT6 OUT7 OUT8

-EOM
*

The element ID of the first inverter in macro DECODER is expanded as
the original element ID (NIN1), plus macro ID (DEC3), separated by
periods. For this example, the name becomes:

DEC3.NIN1

The ZyPSIM naming convention permits unique identification of all
elements in a network, including those in macros. As can be seen, the
element ID has grown from U4 characters to 9 characters due to the
nesting. Element ID's expanded by nesting cannot exceed 16
characters. If single character names are used, this permits nesting
to 8 1levels. In practice, H4-6 levels are typical. Hierarchical
design to four 1levels is a powerful tool when utilizing macros to
their fullest advantage.
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6.2.2 TELESCOPING

Telescoping macros are a unique feature of the ZyP system and deserve

special attention. These macros support the construction of variable
length registers, counters, memories, and certain analog functions.
However, unlike standard macros, a telescoping macro physically places
.cells adjacent to each other to achieve a variable size function. As
a result, telescoping macros must conform to certain rules.

Consider, for example, a seven stage shift register. This register
could be defined as a standard user macro using seven FAC1 flip flops,
or as a telescoping macro using telescoping cells. Telescoping cells
consist of control and body cells which, when laid side by side, pass
control and .data lines from stage to stage without using the general
routing channels. This results in enhanced performance, flexibility,
and optimum utilization of silicon. Telescoping macros should be used
whenever possible to minimize area and maximize performance.

As previously mentioned, telescoping macros consist of two generic
standard cell types, control and body. A control cell provides the
control interface to the rest of the external network and, in some
instances, may include a body cell and output ports. For example, the
control cell for a telescoping shift register, SAQ1, includes clock
and reset inputs and outputs which only go to body cells. A body cell
is the repeating function and is designed to be located physically and
logically next to a control cell or compatible body cell. Cell SAE1
is an example of a body cell which is designed to be used with control
cell SAQ1. Refer to the SAQ1 and SAE1 data sheets for additional cell
and application information. By providing the control/body cell
capability with telescoping macros, the wuser is able to 'build'
variable length functions.

The seven stage shift register telescoping macro could be constructed
as follows: . ! .

* TELESCOPING USER MACRO

* 7 STAGE SHIFT REG

*

* INPUTS ARE DATA, CLOCK, RESET
* OUTPUTS ARE Q4 AND Q7

* .

-MACRO SR7 DATA CLOCK RESET Q4 Q7 .

CST1 SAQ1 DATA CLOCK RESET QS1 CLO NCLO NR Q1 NQ1
‘ST2  SAE1 QS1 CLO NCLO NR QS2 Q2 .NQ2

ST3 SAE1 QS2 CLO NCLO NR QS3 Q3 NQ3

ST4 SAE1 QS3 CLO NCLO NR QS4 Q4  NQU

ST5 SAE1 QS4 CLO NCLO NR QS5 Q5 NQ5

ST6 SAE1 QS5 CLO NCLO NR QS6 Q6  NQ6

ST7T SAE1 QS6 CLO NCLO NR QS7 Q7 NQ7

*

-EOM
*
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The shift register macro can be called in a .NET file as follows:

& CALL SHIFT REGISTER MACRO
*

SREG1 SR7T D CL R T1 T2
*

SREG1 is the name of this occurrence of SR7, SR7 is the telescoping
macro name, and D ... T2 1is an ordered pin list of user assigned
names.

Telescoping macros are subject to the following rules:

1« All components in the macro must be compatible standard
telescoping ZyP cells.

2. The macro must be defined prior to its use.

3. Nesting in the telescoping macro is not allowed, i.e.,
telescoping macros cannot call other macros.

4, Cells must be listed in order of signal flow.

5. There 1is a physical size constraint as defined by the
specific cell type used.

6.2.3 ANALOG (.MACRO)

Analog macros are required in order to use analog cells. This allows
(forces) the analog cells to be treated separately from the digital
logic during 1layout and is necessary so that the special constraints
of mixed analog and digital circuits (separation of wells, provision
for separate analog power and ground lines, etc.) can be handled. For
a further discussion of analog cells see the ZyP Analog Design Guide
in 20-101-111 Vol. 1.

Analog cells, and only analog cells, must be used within an analog
macro. An analog macro may not contain digital cells, digital
telescoping cells, or a user defined macro call of any kind.

6.2.4 CLUSTER (.CMACRO)

The CMACRO or cluster MACRO feature of the ZyP Design System allows
the system designer a means of affecting the physical layout of the IC
design while interacting at the logical simulation and verification
level, and as such is the means of indicating critical clock skew
areas or timing paths which should be preserved during the artwork
phase. It 1s used to group non-telescoping cells which are related
only by 1logic functionality. The cells are placed in a row in the
sequence in which they were defined in the CMACRO definition.
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For:the purpose of illustration, assume that a serial path exists in a
particular design, and that this serial path is a classical example of
register clock skew, (i.e., that the interstage clock and data path
could be subject to an unequal delay such that the preceding (N-10
state data change precedes the synchronous clock to the Nth register
stage). This condition is not always detectable prior to the physical
layout of the circuit, however ZyMOS utility ZyPEE will detect this
arrangement logically and alert the system designer that a potential

~ problem exists. At this time the system designer can define the path
in question as a CMACRO and group the stages adjacent to each other
thereby eliminating any possible skewing problems.

One important rule for building CMACRO's is that all internal
connections of the Macro must also appear as external connections of
the CMACRO in order to be correctly connected. This means that if an
internal node connects to internal I/0 ports, then both of these ports
must appear as separately named signals in the CMACRO I/0 list. To
see how this rule changes the syntax first consider the circuit in
figure 6-1. )

EN 1
I Nt

Q1 GAK1 N1
piN————e——dD o} —e ‘ b of——— our
FF1 FF2 .
FAB2 N - FAB2
cLk  al—enNat ctk  al—ena2

. N2 .
N2
CLK _

FIGURE 6-1. EXAMPLE CIRCUIT
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A regular Macro named SHIFT could be specified for this circuit
portion as:

«MACRO SHIFT DIN CLK EN OUT

FF1 FAB2 DIN N2 Q1 NQ1
FF2 FAB2 N1 N2  OUT NQ2
N1 GAK1 EN Q1 N1

N2 IAAT CLK N2

.EOM

And it could be called as:
M7  SHIFT INP CL EN1 OUT

To make a CMACRO of this circuit requires additional nodes to be named
and brought out to the macro I/0 list. Figure 6-2 illustrates the

network changes needed.

EN 1
| N1

olr9l BQ1 GAK 1 AN 1 :21
DIN FE4 o ‘ FF2
FAB2

———s0urT

FAB2

CLK Ql—eNQ1
BN2|

CLK of—eNaQ2

FIGURE 6-2. NETWORK CHANGES FOR CMACRO

A CMACRO named SHIFT could be specified for this circuit as:

.CMACRO SHIFT DIN CLK EN OUT
+ AQ1 BQ1 AN1 BN1 AN2 BN2 CN2

N2 IAAT CLK AN2

FF1 FAB2 DIN BN2 AQ1 NQ1
N1 GAK1 EN BQ1 AN1

FF2 FAB2 BN1 CN2 OUT NQ2
-EOM

And it could be called as:

M7 SHIFT INP CL EN1 OUT
+ 210 210 Z11 211 212 Z12 712
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The cell order in the CMACRO (N2, FF1, N1, and FF2) is the order from
left to right in which the cells will be placed in a row of the actual
chip. Notice that the only internal nodes which do not appear on the
CMACRO I/0 1list are NQ1 and NQ2 because they do not connect to any
other cells, either within the macro or outside of it. The dummy node
names 210, Z11, and 212 must be unique within their nesting/naming
level since they become signal names just like INP and CL on the level
of the M7 macro.

There 1is just one further rule for the formation of CMACRO's. A
CMACRO may not contain/call any other defined macro. A CMACRO may be
called by a user defined macro but it may not call one itself. Thus,
a CMACRO may not include either analog, telescoping digital, CMACRO
digital , or  ‘'regular" digital macros. A CMACRO may contain only
stand alone digital cells.

The user is cautioned against abusing the CMACRO feature since a
system of total critical timing paths may totally inhibit the ability
to do a computer routing and thus require a full custom hand layout.

6.2.5 MAXIMUM CONTIGUOUS LENGTH

When a telescoping, analog or cluster macro is processed by the ZyPART
software, a composite cell is generated which is a contiguous block
containing all the component cells. The "new" cell could be of
significant 1length relative to the optimum length of the row. This
makes placement of other cells in the row, or signal routing through
the row somewhat difficult. To avoid this situation, it is necessary
to restrict the 1length of a telescoping macro to 60% of row length.
This may be calculated as follows:

W = P¥SQR(2 #* G * H) or P¥(NP * 2 *# H)/4 (pad limited case).

whichever is greater, where:

W = Maximum width of macro

P = .6 (60% of row)

G = Total number of grids in chip (given by ZyPSIM)
H = Standard height for library in grids

NP= Number of device pads

If a macro exceeds the maximum, it must be broken up and cascaded into
several smaller macros. If necessary, the data sheets for the
appropriate cells will describe any special cascading techniques.
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6.2.6

MACRO COMBINATIONS AND NESTING

We have already discussed how regular macros may be nested (paragraph
6.2.1) but since other types have been introduced a summary of syntax
rules is needed.

1. TELESCOPING macros may contain only telescoping digital cells.

2. ANALOG macros may contain only analog cells.
3. CLUSTER macros may contain only stand-alone digital cells.
4. REGULAR macros may coniain stand-alone digital celis,

or REGULAR macro CALLS

or TELESCOPING macro CALLS
or ANALOG macro CALLS

or CLUSTER macro CALLS

Of course any regular, analog, etc. macros nested in a regular macro

must

be defined before they are called and only the call, not the

definition may be nested within the macro.

The
the
use
some

standard, telescoping, and mixed macro facilities of ZyPSIM and
2yP system provide powerful hierarchical design capabilities for
in network files. The examples given in this section illustrate
of the techniques and rules for applying macros to user networks.
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6.3 ROUTING CAPACITANCE

ZyPSIM, combined with ~ZyP cell models, provides simulation of silicon
level performance. However, in the ‘initial analysis of a network, the
effects of routing capacitance are unknown because no actual composite has
been generated. ZyPSIM can provide an estimate of routing capacitance in
advance of the circuit mask design. -

ZyMOS has ‘algorithmically defined nodal capacitance, based on historical
data, to allow users to automatically generate interconnect capacitance
estimates. These estimates are added to the actual node capacitance
values and can be inspected in the .XREF file described later.

To invoke this feature, insert the .INPUT command shown in Appendix A into
the .NET file. Refer to the ZyPSIM Reference Manual (Document No. 20-010-
209) for additional information on the .INPUT command.

Including parasitic capacitance estimates as early in the design process
as possible will reduce functional problems caused by parasitics in the
latter stages of network verification. Simulation with actual routing
capacitances is always required prior to releasing a network for
integration. Refer to the design guide for the appropriate library for
additional information on routing capaoitance.

When the .INPUT command is invoked in the .NET file as shown above, the
ZyPSIM .ACE command is automatically included into the .NET file.

6.4 CROSS REFERENCE

ZyPSIM will produce a network cross reference file called filename.XRE
when the .XREF command is included in the .NET file. This file summarizes
cell nodal capacitance, including the routing estimate described in
paragraph 6.3, as well as the fanout for each node. Section 8.5 lists the
-XRE file for DEMO_TEST.NET.
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6.5 GUARDBANDING

The .GUARDBAND command allows the user to specify circuit operating
conditions during simulation. ZyMOS has included timing variables in the
cell models that adjust the network timing for voltage, temperature, and
processing effects.

The .GUARDBAND command must appear in the network prior to any network
description. The syntax is as follows:

+GUARDBAND VDD=<Vmin,Vmax> TEMP=<Tmin,Tmax> [CONDITION= <c>]

Where:
1.5 < Vmin,Vmax < 6.0 for the Zy40000 Library.
2.0 < Vmin,Vmax < 6.0 for the Zy50000 Library.
=55 < Tmin,Tmax < 125.

EX: .GUARDBAND VDD=4.5,5.5 TEMP=0,70 CONDITION=FAST

If no .GUARDBAND command is included, or if the CONDITION keyword is not
used, the simulation will run under the worst case process nominal
conditions of VDD=5.0, TEMP=27 C, and SLOW process.

When "CONDITION=SLOW"™ 1s selected the operating conditions of Vmin and
Tmax are used for simulation. The "CONDITION=FAST" option uses the Vmax
and Tmin parameters. When used with the Test Language a "CONDITION=SLOW"
results in a .TPS simulation output file, "CONDITION=FAST" results in a
.TPF file, and "CONDITION=NOM" results in a .TPN file.

Note that the slow process models are also referred to as worst case.
When no .GUARDBAND command is included the default parameters are:
PROCESS=SLOW
VDD=5 V
TEMP=2T C

These conditions result in no modification to the timing data since they
represent the cell characterization conditions.
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6.6 SPIKES

A spike is defined as the condition which exists when the input to a gate
changes state before the prior state has had time to propagate to the
output. When this condition occurs, an S is printed in the left hand
margin of the simulation output and a special symbol is printed in the
print 1list if the spiking node is included in the print list. These
special symbols are:

ZERO .
ONE '
INDETERMINATE ~

In addition, the filename.SPI file, automatically generated by ZyPSIM,
will 1list the spike event by time and node name. This file should be
analyzed after a simulation to determine if spike conditions present
specific hazards to the functionality of the network.

Because of the nature of spike generating conditions and the fact that
often they represent no functional problem, ZyPSIM provides a .NOSPIKE
command to suppress spikes on a selected number of nodes. Refer to the
ZyPSIM Reference Manual for details on using the .NOSPIKE command.

6.7 TOGGLE ANALYSIS

ZyPSIM provides Toggle Analysis capability to ZyP users. Toggle analysis
gives an indication of the completeness of a test pattern, by identifing
those signal nodes which make transitions to various logic states. The
ZyPSIM analysis will identify nodes which take a logic "one" level, a
logic "zero" 1level, a high impedance state, and those which are driven
(relevant for three state signals). The output is formatted in a 6 column
listing and is saved to a file suffixed .TOG. See Section 8.7 for an
example .TOG file listing.
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7 .NET FILE GUIDELINES

7.1 NETWORK ORGANIZATION

There are few restrictions imposed upon network file generation. However,
rather than randomly inputting the logic description, some planning should
precede the creation of the .NET file. Organization of the file contents
will support a hierarchical design approach, communicate the design goals
more effectively, and allow transfer of the design to production
expeditiously. The following guidelines/suggestions are rendered as
preferred approaches for implementing the .NET file. This file must be
given the name filename.NET where filename can be any user-supplied name.

1. The first 1line of filename.NET must be the title line. This
will appear at the top of every printed sheet when a 'hard-copy!'
of the file 1is obtained. This 1line will be ignored for
simulation purposes.

2. The +GUARDBAND command applies a constant multiplier to all
timing parameters in the standard cell models to adjust for
process, voltage, and temperature effects. Since the
logic/timing simulator program (ZyPSIM) works on a computer
system having a one-pass compiler, the .GUARDBAND command
should precede the usage of any and all standard cells, and is
usually the second line of the .NET file.

3. The command line for artwork capacitance estimation is typically
the third line of a ZyPSIM .NET file.

4, Special cells, if any, must have their logic/timing models in a
local 1library. The .LIBRARY command has to occur prior to any
of the special cells being called. ZyMOS suggests that the
.LIBRARY command be the fourth line in your file.

5. The .PADS command provides a list of all signals associated with
the pads (including the power supply connections VDD and VSS).
Even though the primary purpose of .PADS is for artwork purposes
and not logic verification, this command must be included in the
.NET file, preferably near the beginning. A predefined pin-out
(if it exists) for a circuit is indicated by following each pad
signal name with a colon (:) and the associated pin number.

6. Next, a 1list of all pad cell usages; power, ground, inputs,
outputs, and/or I/0's can be specified early in the file for
convenience in locating them. ’

7. Where warranted, the use of macros is recommended. Macros
support both system 1logic partitioning and artwork generation
(i.e., place and route). In many cases reduced network coding is
realized. Macro wutilization manifest itself as a two step
procedure:

a) definition and b) usage
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Therefore, the macro definition is required prior to invoking the
macro cell in the circuit. Including all macro definitions prior
to the network description allows them to be easily located
within a common area of the file. '

8. The network description is the standard cell realization of the
customer's logic design. - It indicates both functionality and
interconnect, and must conform to the syntax as.specified on the
data sheet - for each standard cell which is used. Macro usages
(invocations) are included in this part of the file.

9. A user-supplied test pattern brovides the input stimulus to
exercise the circuit and effects logic/timing verification of the
design. The input vectors are implemented by:

a. JCLK or .TABLE commands for simulating portions of the design
(See ZyPSIM Reference Manual, Document No. 20-010-209).

b. .TTABLE tester commands for simulating the entire circuit
(see ZyPSIM Test Language manual, Document No. 20-010-309).

The final test program is also derived from the input pattern.
Therefore, appropriate effort, judgment, and time should be
invested in test pattern generation.

10. To run a simulation, additional commands are needed to direct the
ZyPSIM program to certain actions; these are the simulator
control commands.

a. .PRINT command(s) direct output of user specified nodes to
given file(s)

b. Timing commands determine when the output will be printed or
simulation terminated (this does not affect simulation
resolution)

¢. Additional run commands
1. Enable/inhibit diagnostic error messages.

2. Call in additional supporting files.
3. Create subsidiary files.
v11; The GO command tells the program to initiate a simulation.

Make sure that all requisite information is included in the file

prior to .GO since this command executes immediately. Placing

.GO as -the next to 1last command in filename.NET is

‘recommended.

12. The last line of filename.NET must be .END. This tells ZyPSIM
that no additional information is to follow or is to be read.
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7.2 NETWORK FORMAT

The file contents should be arranged in a visually appealing and easy-to-
read manner. The small amount of extra effort spent in preparing a
systematic format can only result in enhanced clarity and readability.
Comments should be included as needed or desired in order to explain the
different sections of the .NET file. Comments can be used to:

1. Delineate different control statements.

2. Describe the functionality contained within the macro
definitions.

3. Annotate the network description.

4. Characterize individual sections of the test pattern.

7.3 NETWORK SIMULATION

The following are suggestions for efficient design and computer cost
control for ZyP applications. We begin by assuming the user is either
ready for network generation or has completed network generation. ZyMOS
has found the procedures below to minimize CPU usage and connect time when
simulating networks with ZyPSIM.

If your circuit is 1large, then partitioning for simulation purposes is
recommended . Try to partition as logically as possible so that a
simulation will exercise a particular function. Each of the blocks can be
debugged separately until all errors are eliminated and the nodes toggle
as expected. The following steps are suggested for efficient design.

1.  After defining your circuit blocks you should plan to simulate
and debug them separately. Later you may easily load the blocks
together into the final .NET file with the ZyPSIM .INPUT
command . If you simulate each section independently the
estimated parasitic routing capacitance values will be incorrect.
This 1is because the actual chip's full size is not known. You
can make the simulator believe the entire chip is included in the
simulation by adding a .INFO statement that reflects the missing
part. To do this you will need to know the grid count of the
entire chip. This can be easily extracted by doing a complete
coding (inputting all the blocks) of the circuit and compiling it
with 2ZyPSIM. You can then create a .INFO statement as shown
below and insert it into your block section simulation.

.INFO 70000
*% where 70000 = (# of total grids - # of grids this block)
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2. Do not forget to include the .INPUT statement for an estimation
of the 1layout capacitance due to parasitics and the particular
process you are using. This is extremely important, and when
combined with the macro above, this section of the overall chip
will realize the most accurate loading and parasitic interconnect
estimates available.

3. For simulation of an independent circuit block you should attempt
to duplicate input signal timing and output loading as it exists
in the complete chip. The node loading information may be taken
from the .XRE file following ZyPSIM compilation of the complete
circuit. These considerations are very important since they will
affect your results when you do comprehensive simulations. You
can take the output signals from successful runs as the inputs to
new sections. Refer to the ZyPSIM Reference Manual, (Document
No. 20-010-209) for information on this technique. Remember to
simulate each block over full operating and process conditions
using the ZyPSIM .GUARDBAND command.

4. After you have simulated and are satisfied with your results you
should begin merging the sections together. The best procedure
is to start with the particular block that has the main clock and
control signals and include the most closely affected logical
block next. Using this technique you can begin building toward
the final simulation of the entire chip. As more logic is
included in the final .NET file you must compensate in the .INFO
statement. The number will become smaller and smaller until it
is eliminated from the final simulation.

5. When merging functional blocks some errors should still be
expected. Usually this is the result of the signal timing
between blocks no 1longer being ideal as in the previous
simulations. During initial design and partitioning of your
circuit do not forget to plan methods which simplify the testing
of the complete chip.
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8 SIMULATION EXAMPLE

The example network will demonstrate two different ways of implementing the
same test pattern definition:

1. .CLK commands
2. Test language commands

The corresponding .NET files will be

DEMO.NET
DEMO_TEST.NET

8.1 DEMO.NET LISTING

This 1is the .NET file for the example circuit of Figure 2-1. It describes
two identical counters, N1 to N17 and N18 to N3U4. The net list is typical
of a "design" net 1list in that it contains no provisions for artwork
generation or test program generation. At this stage, only 50 pF of
external 1loading is added to the network file to simulate the loading
effects of the Sentry tester. For the purposes of this example simulation,
only one half of the counter has been simulated. The clock, enable and
reset inputs of the second half are held inactive.

#ZYPSIM Zy50000 CHMOS DEMO (NORMAL .POC SIMULATION)
*

* NETWORK DESCRIPTION
*

* PADS

*

CLOCK 1 PAA1 CLK1 N15
ENABLE1 PAB1 EN1 N9
Qa1 PBCT N1 QA1
QB1 PBC1 N2  QB1
Qc1 PBC1 N3  QC1
QD1 PBC1 N4 QD1
RESET1 PAB1 RST1 N10
Vss PDD1 VSS GROUND
CLOCK2 PAA1 CLK2 N32
ENABLE2 PAB1 EN2 N26
QA2 PBC1 N18 QA2
QB2 PBC1 N19 QB2
Qc2 PBC1 N20 QC2
Qp2 PBC1 N21 QD2
RESET2 PAB1 RST2 N27
VDD PDC1 VDD POWER
*

* INVERTERS

*

N1 TIAA3 N5 N1
N2 TIAA3 N6 N2
N3 TIAA3 N7 N3
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N4

N18
N19
N20
N21
N11
N17
N28

N34
*

N16
N33
N12
N29
*

N13
N30
*

N14

N31
*

#
*
N5
N6
N7
N8
N22
N23
N2y
N25
*

*® 50 PF

*
CL1
CL2
CL3
CL4
CL5
CL6
CLT
CcL8
*
*
*

.CLK1
.CLK1
.CLK1
.CLK1
.CLK1
.CLKO

IAA3
IAA3
IAA3
TIAA3
IAA3
IAA3
IAA3
IAA3
IAA3

GAA1
GAA1
GAA1
GAA1

GAE1
GAE1

GAG1
GAG1

FAG1
FAG1
FAG1
FAG1
FAG1
FAG1
FAG1
FAG1

N8

N22
N23
N24
N25
N1T
N16
N34
N33

N4

N18
N19
N20
N21
N11
N17
N28
N34

ZyPSIM User's Guide

NAND GATES

N15
N32
N5

N22

N5
N22

N5
N22

FLIP FLOPS

N11
N12
N13
N14
N28
N29
N30
N31

LOAD

N9

N26
N7
N34

N6
N23

N6

N23

N10
N10
N10
N10
N27
N27
N27
N27

CAPACITORS (SENTRY LOADING)

N16
N33
N12
N29

N17
N34

N7 N17 N4
N24 N34 N31

N5
N6
N7
N8
N22
N23
N24
N25

CAP IN=QA1:50

CAP IN=QB1:50
CAP IN=QC1:50
CAP IN=QD1:50

CAP IN=QD2:50
CAP IN=QB2:50
CAP IN=QC2:50
CAP IN=QD2:50
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N13
N30

NN5
NN6
NN7
NN8
NN22
NN23
NN24
NN25

PATTERN DEFINITION

CLK1 100 200 R 100
CLK2
RST1 50 3350
RST2 50 3350
EN1 450 650

EN2

8-2
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* RUN COMMANDS
*
«PRINT RST1/N10/CLK1/N15/N16/N17///N11/N12/N13/N14///

+ N5/N6/N7/N8///QA1/QB1/QC1/QD1
*

.POC
<MAXTIME=3600
.GO

-END
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to provide the smallest time interval resolution (normally 1 nS)
#ZYPSIM Zy50000 CHMOS DEMO (NORMAL .POC SIMULATION)

The simulation output shown below corresponds to. the preceeding netlist.
while still minimizing output.

The output is printed using .POC which is typically used in the design

8.2 DEMO.PRT LISTING
phase

ZyMOS Corporation
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#ZYPSIM Zy50000 CHMOS DEMO (NORMAL .POC SIMULATION)

ZyMOS Corporation
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#ZYPSIM Zy50000 CHMOS DEMO (NORMAL .POC SIMULATION)
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*ZYPSIM Zy50000 CHMOS DEMO (NORMAL .POC SIMULATION)
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#ZYPSIM Zy50000 CHMOS DEMO (NORMAL .POC SIMULATION)
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*ZYPSIM Zy50000 CHMOS DEMO (NORMAL .POC SIMULATION)
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8.3 DEMO_TEST.NET LISTING

The following netlist describes a fully coded, transfer ready file of the
same 4520 dual four bit counter from the DEMO example. Note that the ZyPSIM
test 1language is used to guarantee testable patterns and that guardbanding
is performed to consider operating condition variations. To account for
artwork parasitics, capacitance estimation has been included (Prime
specific). Note that a .TOGGLE command is also included and will produce a
toggle analysis output file (.TOG).

#ZYPSIM Zy50000 CHMOS DEMO USING THE TEST LANGUAGE
* .

# NOTE: THE SIMULATION USES WORST CASE COMMERCIAL ENVIRONMENTAL
% CONDITIONS AND INCLUDES ESTIMATED INTERCONNECT CAPACITANCE.

% A TOGGLE ANALYSIS OUTPUT REPORT IS ALSO REQUESTED.

*

.GUARDBAND VDD=4.5,5.5 TEMP=0,70 CONDITION=NOM

.INPUT ZYP>ZYPSIM>ZYSLIB>LAYOUTCAP

- TOGGLE ‘

*

NETWORK DESCRIPTION

#
*
* PIN ASSIGNMENT
*

PADS CLK1:1‘EN1:2 QA1:3 QB1:4 QC1:5 QD1:6 RST1:7 VSS:8

+ CLK2:9 EN2:10 QA2:11 QB2:12 QC2:13 QD2:14 RST2:15 VDD:16
*

*

* PADS

* .

CLOCK 1 - PAA1 CLK1 N15
ENABLE1 PABT EN1 N9
QA1 PBC1 N1 QA1
QB1 PBC1 N2 QB1
Qc1 ~ PBC1 N3 QC1
QD1 PBC1 N4 QD1
RESET1 PAB1 RST1 N10
vss PDD1 VSS GROUND
CLOCK2 PAA1 CLK2 N32
ENABLE2 PAB1 EN2 N26
Qa2 PBC1 N18 QA2
QB2 PBC1 N19 QB2
Qc2 PBC1 N20 QC2
QD2 PBC1 N21 QD2
RESET2 PAB1 RST2 N27
VDD PDC1 VDD POWER
*

* INVERTERS

*

N1 TIAA3 N5 NI
N2 TIAA3 N6 N2
N3 IAA3 N7 N3
N4 TIAA3 N8 N4
N18 IAA3 N22 N18
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N19 IAA3 N23 N19
N20 TAA3 N24 N20
N21 IAA3 N25 N21
N11 IAA3 N17 N1
N17 IAA3 N16 N17
N28 IAA3 N34 N28
N34 IAA3 N33 N34

* NAND GATES

N16 GAA1 N15 N9 N16
N33 GAA1 N32 N26 N33
N12 GAA1 N5 N17 N12
N29 GAA1 N22 N34 N29

N13 GAE1 N5 N6 N17 N13
N30 GAE1 N22 N23 N34 N30

N14 GAG1 N5 N6 N7 N17 N14
N31 GAG1 N22 N23 N24 N34 N31

* FLIP FLOPS

N5 FAG1 N11 N10 N5 NN5
N6 FAG1 N12 N10 N6 NN6
N7 FAG1 N13 N10 N7 NN7
N8 FAGT N14 N10 N8 NN8
N22 FAG1 N28 N27 N22 NN22
N23 FAG1 N29 N27 N23 NN23
N24 FAG1 N30 N27 N24 NN24
N25 FAG1 N31 N27 N25 NN25

% 50 PF LOAD CAPACITORS (SENTRY LOADING)

CL1 CAP IN=QA1:50
CL2 CAP IN=QB1:50
CL3 CAP IN=QC1:50
CL4 cAP IN=QD1:50
CL5 CAP IN=QA2:50
CL6 CAP IN=QB2:50
CLT7 CAP IN=QC2:50
CL8 CAP IN=QD2:50
*

* PATTERN DEFINITION
#*

.TESTER SENTRY7 % DEFINE TESTER
*

. TPERIOD 250 % UMHz DEVICE

¥ CLOCK TIMING AND DATA
*

.TGEN RZ 10 135 CLK1 CLK2
*

.TTABLE CLK1 CLK2
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18 1 1 % CHECK COUNTER AND POSITIVE CLOCK
15 1 1 % PREPARE FOR INHIBIT/RESET TEST
3 0 0 : :

*
* RESET TIMING AND DATA
*

-TGEN NRZ 50 RST1 RST2
*

.TTABLE RST1,1 RST2,1

1 1 1 % START WITH A RESET

1 0 0 ) % REMOVE RESET IN CYCLE 2
33 0 0

1 1 1 % END WITH A RESET

* ENABLE TIMING AND DATA
*

.TGEN NRZ 15 EN1 EN2
*

.TTABLE EN1,1 EN2,1

31 11

2 0 0 % CHECK INHIBIT

1 11

2 o 0 % CHECK NEGATIVE CLOCK
*
* MASK DATA
*
.TTABLE MASK

1 0 %4 MASK DURING INITIAL RESET

17 1 v

13 0 % REPETITIVE DATA MASK

5 1
*
* RUN COMMANDS
*

*
.TSTROBE 225 QA1,MASK QB1,MASK QC1,MASK QD1,MASK

+ QA2,MASK QB2,MASK QC2,MASK QD2,MASK

* .

.TPRINT CLK1 EN1 QA1 QB1 QC1 QD1 RST!1 VSS

+ CLK2 EN2 QA2 QB2 QC2 QD2 RST2 VDD

*

. v
MAXTIME=9000 % 36 VECTORS * TPERIOD
.XREF

.GO

.END
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8.4 DEMO_TEST.OUT LISTING

This is the .0UT file generated by ZyPSIM as a result of runnlng DEMO_TEST
with the Zy50000 Series CHMOS library.

O OOV W N -

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
4o
41
42
43
4y
45
46
47
48
49
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*¥ZYPSIM Zy50000 CHMOS DEMO USING THE TEST LANGUAGE:

*

% NOTE: THE SIMULATION USES WORST CASE COMMERCIAL ENVIRONMENTAL
% CONDITIONS AND INCLUDES ESTIMATED INTERCONNECT CAPACITANCE.

# A TOGGLE ANALYSIS OUTPUT REPORT IS ALSO REQUESTED.

*

~GUARDBAND VDD=4.5,5.5 TEMP=0,70 CONDITION=NOM

INPUT ZYP>ZYPSIM>ZYSLIB>LAYOUTCAP
*

* 3u SI GATE CHMOS ARTWORK CAPACITANCE ESTIMATION
*

* N
* THE FOLLOWING COMMAND CAUSES CAPACITANCE TO BE ADDED TO
* EACH NODE BASED ON FANOUT, AND IS AN ESTIMATE OF THE FINAL

* ARTWORK CAPACITANCE.
*

JACE 51 .12 .125 3 .15 4 .25 5 .3 .00707
*

THE VALUE GENERATED WILL BE K # ,00707 # SQRT(#GRIDS)

WHICH IS NORMALIZED TO 20000 GRIDS IE, K¥SQRT(GRIDS/20000) HENCE .0070

.1 FANOUT
.125 FANOUT
.15 FANOUT
.25 FANOUT
+3  FANOUT >=

ARARRAR
wowonon
UV EWN =

FOR EXAMPLE IF YOUR CHIP SIZE IS 120000 GRIDS, A NODE DRIVING 4

TOO SEE THE VALUES GENERATED, INCLUDE THE COMMAND .XREF IN YOUR
NETLIST. THE FILE FNAME.XREF WILL CONTAIN THE CAP VALUES AND OTHER

USEFUL TIMING AND FANOUT DATA.

THE VALUES FOR K WILL BE UPDATED FROM TIME TO TIME AS MORE DATA IS

ADDED TO THE DEVICE DATA BASE.
LAST UPDATED 04/19/83 STU.
«TOGGLE
NETWORK DESCRIPTION

PIN ASSIGNMENT

LK IR B B ]

.PADS CLK1:1 EN1:2 QA1:3 QB1:4 QC1:5 QD1:6 RST1:7 VSsS:8
+ CLK2:9 EN2:10 QA2:11 QB2:12 QC2:13 QD2: 14 RST2:15 VDD:16
*

*
*

*

*

*

*

*

*

*

*

*

* INPUTS WILL HAVE AN ESTIMATED VALUE OF .25%.00707#SQRT(120000)=.61 pF.
* .
*

*

*

*

*

*

*

*

*
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99
100
101
102
103

*
*
*

CLOCK 1
ENABLE1

QA1
QB1

QC1

QD1

RESET1

VSs

CLOCK2
ENABLE2

QA2
QB2
Qcz2
QD2

RESET2

VDD
*

*

*
N1
N2
N3
N4
N18
N1g
N20
N21
N11
N17
N28

N34

N16
N33
N12
N29
*
N13
N30
*
N4
N31
*

*

*
N5
N6
N7
N8

TIAA3
IAA3
TAA3
IAA3
IAA3
IAA3
IAA3
IAA3
IAA3
IAA3
IAA3
TAA3

"GAAT:

GAA1
GAAY
GAA1

GAE1
GAE1

GAG1
GAG1

FAG1
FAG1
FAG1
FAG1

ZyPSIM User's Guide:

PADS
PAA1 CLK1 N15
PAB1 EN1 N9
PBC1 N1 QA1
PBC1 N2  QB1
PBC1'N3  QC1
PBCT N4 QD1
PAB1 RST1 N10
PDD1 VSS GROUND
PAA1 CLK2 N32
PAB1 EN2 N26
PBC1 N18 QA2
PBCT N19 QB2
PBCT N20 QC2
PBC1 N21 QD2
PAB1 RST2 N27
PDC1 VDD POWER
INVERTERS
N5 N1
N6 N2
N7 N3
N8 Nu4
N22 N18
N23 N19
N24 N20
N25 N21
N17 N1
N16 N17
N34 N28
N33 N34
NAND GATES
N15 N9 N16
N32 N26 N33
N5 N17 N12
N22 N34 N29
N5 N6 N17 N13
N22 N23 N34 N30
N5 N6 N7 N17 N14
N22 N23 N24 N34 N31
FLIP FLOPS

N11 N10 N5 NN5
N12 N10 N6 NN6
N13 N10 N7 NNT7
N1l4 N10 N8 NN8
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104 N22 FAG1 N28 N27 N22 NN22
105 N23 FAG1 N29 N27 N23 NN23
106 N24 FAG1 N30 N27 N24 NN24
107 N25 FAG1 N31 N27 N25 NN25
108 #

109 * 50 PF LOAD CAPACITORS (SENTRY LOADING)
110 #*

111 CL1 CAP IN=QA1:50

112 CL2 CAP IN=QB1:50

113 CL3 CAP IN=QC1:50

114 CLY4 CAP IN=QD1:50

115 CL5 CAP IN=QA2:50

116 CL6 CAP IN=QB2:50

117 CLT CAP IN=QC2:50

118 CL8 CAP IN=QD2:50

119 #

120 * PATTERN DEFINITION

121

122 .TESTER SENTRYT7 % DEFINE TESTER

123

124  .TPERIOD 250 % UMHz DEVICE

125

126 * CLOCK TIMING AND DATA

127

128 .TGEN RZ 10 135 CLK1 CLK2

129 *

130 .TTABLE CLK1 CLK2 ;

131 18 1 % CHECK COUNTER AND POSITIVE CLOCK
LOCAL COUNT = 0
LOCAL COUNT = 18

132 15 T 1 4 PREPARE FOR INHIBIT/RESET TEST
LOCAL COUNT = 33

133 3 0 0
LOCAL COUNT = 36

134 :

135 #* RESET TIMING AND DATA

136 *

137 .TGEN NRZ 50 RST1 RST2

138

139 .TTABLE RST1,1 RST2,1

140 1 101 % START WITH A RESET
LOCAL COUNT = 0
LOCAL COUNT = 1

141 1 0o 0 % REMOVE RESET IN CYCLE 2
LOCAL COUNT = 2

142 33 0 0
LOCAL COUNT = 35

143 1 11 % END WITH A RESET
LOCAL COUNT = 36

4y *

145 % ENABLE TIMING AND DATA

146 *

147 .TGEN NRZ 15 EN1 EN2

148 *
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149
150

151
152
153

154
155
156
157
158

159
160
161

162
163
164
165
166
167
168
169
170
171
172
173
174
175

Doc: 20-010-009 Rev: E

.TTABLE EN1,1
31 1
LOCAL COUNT
LOCAL COUNT
2 0
LOCAL COUNT =
1 1
LOCAL COUNT =
2 0
LOCAL COUNT =
*

* MASK DATA
*
. TTABLE MASK
1 0
LOCAL COUNT
LOCAL COUNT
17 1
LOCAL COUNT
13 0
LOCAL COUNT
5 1
LOCAL COUNT
*

*
#*
*
+TSTROBE 225
+
*
“TPRINT . CLK1

+ CLK2
*

*
«MAXTIME=9000
«XREF

_.GO

ZyPSIM User's Guide

18
31
36

RUN COMMANDS

QA1,MASK
QA2,MASK

EN1 QA1
EN2 QA2

QB1,MASK
QB2,MASK

QB1 QC1
QB2 QC2

8-16

% CHECK INHIBIT

% CHECK NEGATIVE CLOCK

% MASK DURING INITIAL RESET

% REPETITIVE DATA MASK

QC1,MASK QD1,MASK
QC2,MASK QD2,MASK

QD1 RST1 VSS
QD2 RST2 VDD

% 36 VECTORS ¥ TPERIOD

ZyP Design System
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CIRCUIT HAS BEEN COMPILED

NUMBER OF SIGNALS = 157
NUMBER OF MACRO DEFINITIONS = 10
NUMBER OF GRIDS = 7200
NUMBER OF TRANSISTORS: = 336
GUARDBAND SCALE FACTOR = 1.00
BASIC # OF # OF
CELL OCCURENCES  GRIDS
PAA1 2 512
PAB1 4 1136
PBC1 8 3016
PDD1 1 220
PDC1 1 126
IAA3 12 336
GAA1 4 180
GAE1 2 120
GAG1 2 154
FAG1 8 1400
NUMBER OF GRIDS IN STANDARD CELLS: 7200
NUMBER OF GRIDS IN TELESCOPING MACROS: 0
176 .END

---END OF ZYPSIM -- NO ERRORS---
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8.5 DEMO_TEST.XRE LISTING

The following 1listing shows the .XRE file output produced when the .XRE
command 1is wused in the net list. The first section shows the capacitance
on each node broken down into several components. CELL is due to cell
input capacitance, LINE is due to CAP primitives normally produced by
loading artwork capacitance after routing, and EST shows values generated
when the capacitance estimation feature is used. .XRE is the only way to
determine the values which have been inserted by ZyPSIM. The listing
below shows the values produced when estimation was used on DEMO_TEST.NET.

Two sets of timing values are also shown, absolute and sensitivity/pF.
Absolute values show the propagation delays and rise/fall times on each
node produced by the indicated driving gate and total capacitance column.
The sensitivity values show how the timing would change for a 1 pF change
in capacitance. This is useful for detecting potential critical nodes. The
absolute rise/fall time data can be used to detect potential high power
nodes.

The second listing shows the fanout of each node, indicating the cell type
of  the driving and driven nodes. This is useful in oontinuity checking
when first debugging the net list.

ZyP Design System

NODE CAPACITANCE

ABSOLUTE DELAY SENSITIVITY/PF

DRIVING
NODENAME GATE TOT CELL LINE EST 0-1 1-0 TR TF 0-1 1-0 TR " TF
N1 N1.IAA3 1.53 1.47 0.00 0.06 7 3 3 2 3 2 &4 1
N10 RESET1. 0.87 0.72 0.00 0.15 9 N 3 3 2 1 3 1
N11 N11.IAA 0.23 0.17 0.00 0.06 2 0 3 2 3 -2 4 1
N12 N12.GAA 0.23 0.17 0.00 0.06 3 0 4 3 2 2 2 1
N13 N13.GAE 0.23 0.17 ©0.00 0.06 4% 1 5 3 2 2 2 2
N14 N14.GAG 0.23 0.17 0.00 0.06 5 2 6 4 2 2 2 2
N15 CLOCK1. 0.55 0.49 0.00 0.06 12 5 7 ¢ 9 3 12 3
N16 N16.GAA 0.38 0.32 0.00 0,06 4 1 4 3 2 2 2 1
N17 N17.IAA 2.00 1.85 0.00 0.5 8 4 3 2 3 2 4 1
N18 N18.IAA 1.53 1.47 0.00 0.06 7 3 3 2 3 2 4 1
N19 N19.IAA 1.53 1.47 0.00 0.06 7 3 3 2 3 2 4 1
N2 N2.IAA3 1.53 1.47 0.00 0.06 7 3 3 2 3 2 4 1
N20 N20.IAA 1.53 1.47 0.00 0.06 7 3 3 2 3 2 4 1
N21 N21.IAA 1.53 1.47 0.00 0.06 7 3 3 2 3 2 4 1
N22 Ne2.FAG 2.00 1.85 0.00 0.15 13 12 3 4 3 3 4 3
N23 N23.FAG 1.45 1.36 0.00 0,09 11 10 3 4 3 3 4 3
N24 N24.FAG 0.94 0.87 0.00 0.07 9 8 3 4 3 3 4 3
N25 N25.FAG 0.38 0.32 0.00 0.06 6 6 3 4 3 3 4 3
N26 ENABLE2 0.55 0.49 0.00 0.06 8 11 3 3 2 1 3 1
Na7 RESET2. 0.87 0.72 0.00 0.5 9 11 3 '3 2 1 3 1
N28 N28.IAA 0.23 0.17 0.00 0.06 2 0 3 2 3 2 4 1
N29 N29.GAA 0.23 0.17 0.00 0,06 3 0 4 3 2 2 2 1
N3 N3.IAA3 1.53 1.47 0.00 0.06 7 3 3 2 3 2 4 1
N30 N30.GAE 0.23 0.17 0.00 0.06 4 1 5 3 2 2 2 2
N31 N31.GAG 0.23 0.17 0.00 0.06 5 2 6 4 2 2 2 2
N32 CLOCK2. 0.55 0.49 0.00 0.06 12 5 7 6 9 3 12 3
N33 N33.GAA 0.38 0.32 0.00 0.06 4 1 4 3 2 2 2 1
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N34
N4
N5
N6
N7
N8
N9
NN22
NN23
NN24
NN25
NN5
NN6
NNT7
NN8
QA1
QA2
QB1
QB2
Qc1
Qc2
QD1
QD2

N1

N10

N11
N12
N13
N4
N15
N16

N17

N18
N19
N2

N20

N21

N34.IAA
NU.TIAA3
N5.FAG1
N6.FAG1
N7.FAG1
N8.FAG1
ENABLE1
N22.FAG
N23.FAG
N2U4.FAG
N25.FAG
N5.FAG1
N6.FAG1
N7.FAG1
N8.FAG1
QA1.PBC
QA2.PBC
QB1.PBC
QB2.PBC
QC1.PBC
QC2.PBC
QD1.PBC
QD2.PBC

N1.IAA3

RESET1.P

N11.IAA3
N12.GAA1
N13.GAE1
N14.GAG1
CLOCK1.P
N16.GAAT

N17.IAA3

N18.IAA3
N19.TAA3
N2.IAA3

N20.TAA3

N21.IAA3
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2.00
1.53
2.00
1.45
0.94
0.38
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
50.06
50.06
50.06
50.06
50.06
50.06
50.06
50.06

AB1

AAT
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1.85
1.47
1.85
1.36
0.87
0.32
0.49
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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0.15
0.06
0.15
0.09
0.07
0.06
0.06
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
50.00 0.06
50.00 0.06
50,00 0.06
50.00 0.06
50.00 0.06
50.00 0.06
50.00 0.06
50.00 0.06

e o o .
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[eNeNoReoNeNeNoNeRoNoNoloNoNoNo
.
800000000000000

QA1.PBC1

3
12
10

1
13
13
13
13
13
13
13
13
23
23
23

23
23
23
23

N8.FAG1_R_TO_CL
N6.FAG1_R_TO_CL

N5.FAG1_CLK_SLO

N6.FAG1_CLK_SLO

N7.FAG1_CLK_SLO

N8.FAG1_CLK_SLO

N16.GAA1
N17.IAA3

N14.GAG1
N12.GAA1

QA2.PBC1
QBé.PBC1
QB1.PBC1
QC2.PBC1

QD2.PBC1
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N7.FAG1_R_TO_CL
N5.FAG1_R_TO_CL

N13.GAE1
N11.IAA3
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N22

N23

N24
N25
N26

N27

N28
N29
N3

N30

N31

N32
N33
N34

N4

N5

N6

N7
N8
N9
NN22
NN23
NN24

NN25

N22.FAG1_QBUF
N23.FAG1_QBUF

N24.FAG1_QBUF
N25.FAG1_QBUF
ENABLE2. PAB1

RESET2.PABI1

N28.1AA3
N29.GAA1
N3.IAA3

N30.GAE1

N31.GAG1

CLOCK2.PAA1
N33.GAA1

N34.TIAA3

N4.TAA3

N5.FAG1_QBUF
N6.FAG1_QBUF

N7.FAG1_QBUF
N8.FAG1_QBUF
ENABLE1.PAB1
N22.FAG1_NQBU
N23.FAG1_NQBU
N24.FAG1_NQBU

N25.FAG1_NQBU

Doc: 20-010-009 Rev: E

ZyPSIM User's Guide

N31.GAG1
N29.GAA1

N31.GAG1
N19.IAA3

N31.GAG1
N21.IAA3
N33.GAA1

N25.FAG1_R_TO_C
N23.FAG1_R_TO C

N22.FAG1_CLK_SL
N23.FAG1_CLK_SL
QC1.PBC1

N24.FAG1_CLK_SL

N25.FAG1_CLK_SL

N33.GAA1
N34.IAA3

N31.GAG1
N29.GAA1

QD1.PBC1

N14.GAG1
N12.GAA1

N14.GAG1
N2.TAA3

N14.GAG1
NU4.TAA3
N16.GAA1

F

F

F

F
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'N30.GAE1
N18.IAA3

N30.GAE1

N20.IAA3

N24.FAG1_R_TO
N22.FAG1_R_T

N30.GAE1
N28.IAA3

N13.GAE1
N1.IAA3

N13.GAE1

N3.IAA3
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NN5
NN6
NN7
NN8
Qa1
QA2
QB1
QB2
Qc1
Qc2
QD1

QD2

N5.FAG1_NQBUF
N6.FAG1_NQBUF
N7.FAG1_NQBUF
N8.FAG1_NQBUF
QA1.PBCT
QA2.PBC1
QB1.PBC1
QB2.PBC1
QC1.PBC1
QC2.PBC1
QD1.PBC1

QD2.PBC1
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$0004
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$0004
$0004
$0004
$0004

$0004
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8.6 DEMO_TEST.TPN LISTING

ZyPSIM User's Guide

ZyP Design System

Listed below is the .TPN file for the DEMO_TEST.NET example. The .TPS and
created by different guardbanding will have an identical

.TPN files
Refer to the ZyPSIM Test Language document for information on
interpreting the data within this file.

format.

®ZYPSIM Zy50000 CHMOS DEMO USING THE TEST LANGUAGE

CYCLE

00000
00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036

CEQQQQRVCEQQQQRV
LNABCDSSLNABCDSD
K11111TSK22222TD
1 12 2

d DmmmmDmd DmmmmDm
DDmmmmDmDDmmmmDm
DD0000dmDD0000dm
DD1000dmDD 1000dm
DD0100dmDDO 100dm
DD1100dmDD 1100dm
DD0010dmDD00 10dm
DD1010dmDD1010dm
DD0110dmDDO110dm
DD1110dmDD 1110dm
DD000 1dmDD000 1dm
DD1001dmDD 100 1dm
DD0101dmDD0O101dm
DD1101dmDD1101dm
DD0011dmDDO011dm
DD1011dmDD1011dm
DD0111dmDD0111dm
DD1111dmDD1111dm
DD0000dmDDO000dm
DDMmmmdmD DMmmmdm
DDmMmmdmDDmMmmdm
DDMMmmdmDDMMmmdm
DDmmMmdmDDmmMmdm
DDMmMmdmDDMmMmdm
DDmMMmdmDDmMMmdm
DDMMMmdmDDMMMmdm
DDmmmMdmDDmmmMdm
DDMmmMdmDDMmmMdm
DDmMmMdmDDmMmMdm
DDMMmMdmDDMMmMdm
DDmmMMdmDDmmMMdm
DDMmMMdmDDMmMMdm
Dd0111dmDd0111dm
Dd0111dmDd0111dm
dD0111dmdD0O111dm
dd1111dmdd 1111dm
dd0000Dmdd 0000Dm
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8.7 DEMO_TEST.TOG LISTING

Listed below is the toggle analysis output file (.TOG) for the
DEMO_TEST.NET circuit. The first data column of this file is a reference
sequence number. The second column lists every interconnect signal node
between ZyP standard cells. The third column indicates those signals
which have had a one or high logic level during simulation. The fourth
column identifies nodes which have taken a logic zero state. The fifth
column, which is not shown, would flag nodes that have taken a high
impedance state (there are no tri-state nodes in this circuit). While the
last column identifies nodes which have been driven to a solid logic level
during the simulation.

*¥ZYPSIM Zy50000 CHMOS DEMO USING THE TEST LANGUAGE

NODE NAME STATES COVERED

1 CLK1 ONE ZERO DRVN
2 CLK2 ONE ZERO DRVN
3 EN1 ONE ZERO DRVN
y EN2 ONE ZERO DRVN
5 GROUND ZERO DRVN
6 MASK ZERO DRVN
7 N1 ONE ZERO DRVN
8 N10 ONE ZERO DRVN
9 N11 ONE ZERO DRVN
10 N12 ONE ZERO DRVN
1 N13 ONE ZERO DRVN
12 N14 ONE ZERO DRVN
13 N15 ONE ZERO DRVN
14 N16 ONE ZERO DRVN
15 N17 ONE ZERO DRVN
16 N18 ONE ZERO DRVN
17 N19 ONE ZERO DRVN
18 N2 ONE ZERO DRVN
19 N20 ONE ZERO DRVN
20 N21 ONE ZERO DRVN
21 N22 ONE ZERO DRVN
22 N23 ONE ZERO DRVN
23 N2y ONE ZERO DRVN
24 N25 ONE ZERO DRVN
25 N26 ONE ZERO DRVN
26 N27 -ONE ZERO DRVN
27 N28 ONE ZERO DRVN
28 N29 ONE ZERO DRVN
29 N3 ONE ZERO DRVN
30 N30 ONE ZERO DRVN
31 N31 ONE ZERO DRVN
32 N32 ONE ZERO DRVN
33 N33 ONE ZERO DRVN
34 N34 ONE ZERO DRVN
35 N4 ONE ZERO DRVN
36 N5 ONE ZERO DRVN
37 N6 ONE ZERO DRVN

Doc: 20-010-009 Rev: E 8-23 July 1984



ZyMOS Corporation

38
39
40
41
42
43
uy
45
46
47
48
49
50
51
52
53
54

VEWN =
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RST2
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ONE
ONE
ONE
ONE
ONE
ONE
ONE
ONE
ONE
ONE
ONE

ONE
ONE
ONE
ONE
ONE

ONE
ONE
ONE
ONE
ONE

ZERO
ZERO
ZERO
ZERO
ZERO
ZERO
ZERO
ZERO
ZERO
ZERO
ZERO
ZERO
ZERO
ZERO
ZERO
ZERO
ZERO

ZERO
ZERO
ZERO
ZERO
ZERO
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DRVN
DRVN
DRVN
DRVN
DRVN
DRVN
DRVN
DRVN
DRVN
DRVN
DRVN
DRVN
DRVN
DRVN
DRVN
DRVN
DRVN

DRVN
DRVN
DRVN
DRVN
DRVN
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APPENDIX A

The ZyP system is, by design, computer independent. ZyP software commands are
intended to work identically on any computer system on which ZyP is installed.
However, operating system commands and structures are often different on
computers from differing manufacturers. This appendix describes computer
specific ZyPSIM commands for the DEC VAX and PRIME computers.

a. VAX Commands
The command line given below is required for layout capacitance
estimation and is inserted into ZyPSIM .NET file. For a detailed
explanation refer to the .INPUT command section of this document.
.INPUT SYS$ZYPROOT:[ZYPSIM.x JLAYOUTCAP.
where x is ZyULIB for the Zy40000 library
or ZyS5LIB for the Zy50000 library.
b. PRIME Commands
The command line given below is required for layout capacitance
estimation and is inserted into a ZyPSIM .NET file. For a detailed
explanation refer to the .INPUT command section of this document.

«INPUT ZYP>ZYPSIM>x>LAYOUTCAP

where x is Zy4LIB for the Zy40000 library
or Zy5LIB for the Zy50000 library.
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.CLK 4-1,7-2,8-1

.END 5-2,7-2,8-3,8-12,8-17

.GO 5-2,7-2,8-3,8-12,8-16

+GUARDBAND 2-5,6-11,7-1,7-4,

8-10,8-13

«LIBRARY 2-3,7-1

«MACRO 2-3,2-4,3-2,6-2,6-3,

6-4,6-5,6-7

.NET 2-1,3-1,4-1,5-1,5=-2,

5-3,6-2,6-5,

6-10,7-1,7-3,

7-4,8-1,

.0UT 2-1,5-3,6-1,8-13

.POC 3-1,5-2,8-1,8-3,8-4,

8-5,8-6,8-7,

8-8,8-9

«PRINT 2-2,5-1,5-3,7-2,8-3

«PRT 2-1

.TABLE 4-1,4-2,7-2

. TGEN 4-.1,8-11,8-12,8-15

.TOG 6-12,8-10,8-23

.TPF 2-1,6-11

.TPN 2-1,6-11,8-22

.TPS 6-11,8-22

.TTABLE 4-1,4-2,7-2,8-11,

8-12,8-15,8-16

XRE 6-10,7-4,8-18
A

Analog 1-2,6-2,6-4,6-5,6-8,6-9
B

Batch processing 2-5

Body Cell 6-4
c

Capacitance 2-2,2-3,6-10,7~1,

7-3,7-4,8-10,

8-13,8-18,

Cell model libraries 1-1,2-3

Cluster 6-2,6-5,6-8,6-9
Cmacro 6-5,6-6,6-T,6-8
Comments 4.2,7-3
Control Cell 6-4
Cross reference file 2-2,6-10

D
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Delay 2-2,2-3,2-4,6-6,8-18
E
Execution 5-3
F
Fan-out 2-2
Fast 2-1,6-11
Fixed format method 2-4
G
Grids 6~1,6-8,7=-3,8-13,8-17
Guardbanding 6-11,8-10,8-22
H
Hierarchical 6-2,6-3,6-9,7-1
K
Keyword method 2-4
L
Libraries 1-1,2-3
Library 1-1,1-2,2-3,2-5,5-3,
6-4,6-8,6-10,
6-11,7=1,8=13,
Load 2-3,2-4,4-2,7-3,8-2,
8-11,8-15
M
Macros 2-2,2-3,3-2,6-1,6-2,
6-3,6-4,6-5,
6-8,6-9,7-1,
8-17
Models 2-2,2-3,2-4,2-5,6-10,
6=11,7=1
N
Naming 6-3
Nominal 2-1,2-5,6-11
0
Operating conditions 2-5,6-11
July 1984
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P
Partition 7-3
Pattern 2-1,4-1,4-2,6-12,7-2,
7-3
Pattern definition 1-1,4-1,
5-1,8-1,8-2,
8-11,8-15
Primary files 2-1,5=3
Primitives 2-2,8-18

R
Routing capacitance 6-10,7-3

S
Secondary files 2-1,2-2
Skew 6-5,6-6
Slow 2=1,2=5,6=11
Spike 2-2,6-12
Spikes 2-2,6-12

T
Telescoping 6-2,6-4,6-5,6-8,
6-9,8-17
Temperature 2-5,6-11,7=1
Toggle Analysis 6-12,8-10,
8-13,8-23

\
Voltage 2-5,6-11,T-1

Z
ZyPART 1-1,6-8
ZyPEE 1-1,1-2,6-6
ZyTEST 1-1,1-2
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1 _INTRODUCTION

1.1 SCOPE

ZyPSIM Reference Manual ZyP Design System

This manual documents the capabilities and syntax of ZyPSIM, the ZyMOS
proprietary logic simulator. However, the ZyPSIM enhancement known as the
Test Language is described in the separate document 20-010-309 ZyPSIM Test

Language.

1.2 OVERVIEW

ZyPSIM is a general purpose logic simulator which was designed for MOS
circuits and the ZyP system in particular. As such, it includes several
features which are not generally found in other logic simulators. Major
features include:

a. Modeling of the strength of gates.

b. Resistors and capacitors.

c. Fanout delays as a function of capacitive load.

d. Ability to specify the capacitance of each element input.

e. ROM and RAM. The ROM can also serve as a PLA or a truth table.

f. Ability to specify setup and hold times for flip-flops, RAM's,
ROM's, or any other structures. :

g. Ability to print at fixed intervals, or only when certain signals
change state.

h. Two methods of specifying test patterns: as waveforms, or as a

table.

i. Ability to check a signal for minimum high and low pulse width.

To run ZyPSIM interactively, type:

ZYPSIM [filename [1ib]]

Where filename

Where 1ib

is the prefix to be used for a family of files.
filename .NET is the name of the file containing the
circuit description, filename.OUT contains the listing and
summary, filename.PRT contains the default simulation
output, etec.

is the library to use. The following are available:
Zy4 = Zy40000 cell library.

Zy5 = 2y50000 cell library.
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1.3 RELATED DOCUMENTS

It is assumed that you are conversant with ZyPSIM and the ZyP system in

general.

Documents which should be considered necessary reading for a

full understanding of this document are as follows:

20-010-009 ZyPSIM User's Guide.

20-010-309 ZyPSIM Test Language
20-010-010 ZyP Specification and Test User's Guide.
20-010-210 ZyTEST User's Guide.

1.4 DOCUMENT CONVENTIONS

The following conventions are used in this document to describe command

format and syntax.

a.

Ce

Arguments which you need to provide are shown in lower case,
enclosed in angles. Eg:

+TESTER <tester_type>

You must supply a value for <tester_type>. The angles should not
be included in your response.

Optional arguments are also enclosed in square parentheses. Eg:
.TSTROBE <strobe_time> <node>[,<mask>]

You may optionally specify argument <mask>. It must be separated
from <node> by a "," comma.

One or more periods are used to indicate multiple aréuments. Eg:
+TPRINT - <node 1> <node 2> ... <node n>

You must specify values for nodes to be printed; as required.

The conﬁinuation character (+) may be needed to indicate that a
syntax definition is being continued on another line. This does

not mean that it is required when the command or element is
actually used.
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2 TERMS AND CONCEPTS

This section defines the major terms and concepts used by ZyPSIM. ZyPSIM will
ignore any characters past column 80 in the netlist.

2.1 NAMES

Names in ZyPSIM may be 23 characters in length, and may contain any of the
following characters: A-Z (upper case only), 0-9, ¥, , and period. The
first character must be one of the letters A-Z.

2.1.1 SIGNAL NAMES

Signal names are user defined names which refer to a single
interconnection node.

NOTE: Do not use a period within a signal name unless you wish to
refer to a signal inside of a macro. (See section on MACROS
for details.)

2.1.2 ELEMENT NAMES

Element names tell ZyPSIM what 'kind' of element is being used.
Standard cell names are element names (e.g. IAA1, FAC2, etc.) as are
the names of ZyPSIM primitives (e.g. ORAND, WIDTH, UXFR). All these
element names are predefined. However, when the element in question
is a user defined macro then the element name is the macro name by
which that macro will later be called. This macro name may be up to
11 characters long.

2.1.3 ELEMENT ID'S

An element ID is a user defined name which refers to a particular
logic gate or circuit element in order to uniquely identify it. For
example, if there were two inverters in a circuit with the same
element name, the first could have an element ID of INV1, the second,
INV2, The element ID is also used to identify macros as they are
placed in the circuit. ZyPSIM will wuse a macro's element ID to
construct names for its internal gates and signals. The full element
ID may be up to 23 characters long (see the section on MACROS for more
details).
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2.1.4 SPECIAL NAMES

.ONE and .ZERO are special names reserved for any signal which is to
be tied to a logical one or zero, respectively.

In addition, the signal names VSS, VSSn, VDD, VDDn, UNUSED and UNUSEDm
where n = 1-9 and m = 1-30 are reserved for power, ground and unused
pins. o

2.2 SIGNAL STRENGTH

In MOS circuits, gates of different sizes can be wired-ored together (see
Section 2.5). Each gate may have a different strength. ZyPSIM has the
ability to model gates of different strength, with the result that in a
wired-or situation, the strongest signal dominates, over-riding all
others. In the ZyPSIM hierarchy, clocks, power and ground are the
strongest, followed by normal gates, followed by weak gates (e.g.
resistors), followed by gates in the high impedance state.

2.3 SIGNAL LEVEL
As well as strength, a signal may have logic 1levels 1, 0, or

undefined/indeterminate. The following table shows how the different
combinations of strength and level are represented.

STRENGTH ZEROQ NE  INDETERMINATE

FORCING 0 1 X
NORMAL 0 1 X
WEAK L H *
HI-Z - + Z
SPIKE . ' -

2.4 SPIKES

Definition: Consider a gate with its output node in a given state (O/L or
1/H) . Then the inputs change such that the output would eventually
change. Then the inputs change again such that the output would return to
its original state. If the time between the two input changes is less
than the propagation delay for the output transition initiated by the
first change then we have a spike. i

The spike will be flagged, but in the simulation the spiking output will
not in fact change. If the output was at a 0 or L and would have spiked
to a 1or H level it will be indicated by a period (.) in the spike file
(fname.SPI). If the output was at a 1 or H level and would have spiked to
a 0 or L level it will be indicated by an apostrophe ('). So the period
indicates a ‘'spiking zero' not a 'spike to zero' and the apostrophe
indicates a 'spiking one'. For example, if an inverter has 0-to-1 and 1-
to-0 propagation delays of 20 nS and it is given the following input we
would get the result shown in Figure 2-1.
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O =
- =
o

INPUT

"QUTPUT"
SHOWING | | |
SPIKES ] | |

QUTPUT  1,H
FANOUT |
GATES SEE O,L I

FIGURE 2-1. SPIKE EXAMPLE

2.5 WIRE OR

Standard c¢ells may have their outputs wire-ored simply by using the same
name for the outputs that are to be tied together. For example:

US54  IAAW IN=US53 ouT=U54
U55 IAH3 IN=U40 EN=U53 OUT=BUSC
U56  IAH3 IN=UU41 EN=US4 OUT=BUSC

Here BUSC is the commmon output node.

2.6 TIME

The ZyPSIM time wunit is the nanosecond (nS). All element delays, input
and output times, etc. are expressed in terms of nanoseconds.

Any input or output timing information specified by the user wmust be in
integers (i.e. integral nanoseconds). Simulation output information will
also be reported in integral nS, unless the RESOLUTION command is used,
in which case it will be reported to a tenth of a nanosecond (e.g.
1344.2).

ZyPSIM is an event driven simulator, which means that only those gates
whose 1inputs change are evaluated. Thus, if the inputs to a circuit were
stable from time 1000 to 2000, and all the gate outputs became stable at
time 1100, then when time 1100 was reached ZyPSIM would immediately jump
to time 2000, when the next input changed.
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2.7 COMMANDS

Commands are directives to ZyPSIM to do something. This includes
everything except the network description. All commands start with a
period. Commands are used to print signals, to set the maximum simulation
time, to describe the input test pattern, etc.
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3 OVERVIEW OF INPUT

All input to ZyPSIM gpst be upper case except for comments and the title line.
Any characters past column 80 in the netlist will be ignored.

3.1 GENERAL FORMAT

The first line read from the input file (filename.NET) will be used as a
title. This title will appear at the top of every output page. The last
line read from the input file should be the command .END, and signifies
the end of data. Everything in between is free-format. There are no
fixed columns (except that the comment '#' and the continuation '+' must
be in column 1), and there is no required order to the various statements.
Three exceptions to this rule are:

a. The .GUARDBAND command must precede all cells.

b. Macros must be defined before they are used.

c. The .GO command executes immediately.
We suggest that the title line start with the comment character ('#') to
make explicit the fact that it is not part of the circuit description. It
is also ‘a good idea to put the pathname of the .NET file in the title

line. All input to ZyPSIM must be upper case except for the title (first
line), and comments (either comment lines or in-line comments).

3.2 CONTINUATION

If a gate or command does not fit onto one line, it may be continued on
the next line if a plus sign is the first character of the line.

3.3 COMMENTS
A comment line is one whose first character is an asterisk.

An 'in 1line' comment may be made by using the '%' character followed by
the comment. The % must be preceded by at least one character that is not
a blank or plus sign (+). '

If you want to separate sections of the netlist with some open space use
comment lines that contain only the ¥. Don't use blank lines.
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These points are illustrated in the following example.

#THIS IS THE TITLE LINE CA29>DEMO.NET
#*

* THE FOLLOWING IS THE CIRCUIT

*

* THE GAAT1 IS A TWO INPUT NAND GATE
N3 GAA1 IN1=N1 IN2=N2 OUT=N3

* -

.CLKO N1 100 R O

.CLKO N2 200 R-0

+PRINT N1 N2

+ / N3 %CONTINUATION OF PRINT STATEMENT
# SIMULATE FROM O THROUGH 100 nS

+MAXTIME=100

.GO

.END

3.4 KEYWORDS
The inputs and outputs of a standard cell may be specified in one of two
ways: 1) by using keywords, or 2) by typing the signal names in the
correct order. For most cells the most efficient method will be by typing
the signal names in the correct order. The order that must be followed is
the order of the signals shown in the MODEL FORMAT statement on the last
. page of the data sheet for the cell. The signal names used in this format
- statement are also the keywords that must be used if the keyword method is
chosen. Keywords are most useful for elements which have different kinds
of 1inputs or outputs, flip-flops for instance. If keywords are used they
may follow the cell name in any order.
EXAMPLE: The MODEL FORMAT statement for the FAC1 D flip-flop is
{user 1.d. } FAC1 D CL R Q NQ
therefore the following are exactly equivalent.
UiQ FAC1 D=BUSO CL=DCLK R=RESET Q=U1Q NQ=U1NQ
U FAC1 CL=DCLK R=RESET NQ=U1NQ D=BUSO Q=U1Q

U1Q  FACT  BUSO  DCLK RESET UIQ  UINQ
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4 MACROS

4.1 OVERVIEW
SYNTAX:
Macro definition:
-MACRO <macro_name> [<IO_sig1>...<IO0_sigh>]
[.0FF]

[<element_ID> <element name> <element_sig>... ]

[.INFO ...]
-EOM

Macro call:

<macro_ID> <macro_name> <argl> ... <argh>

'Element' can be a standard cell, another macro, or a ZyPSIM
primitive.

The number of element signals in the macro definition does not need
to equal the number of ‘macro IO signals, but the number of macro IO
signals must equal the number of arguments supplied in the macro
call.

For a user defined macro, <macro_name> must not begin with either A,
P, or Z.

Whenever identical blocks of 1logic are used 1in several places in a
circuit, the macro facility may be used. By using a macro the logic only
needs to Dbe specified once, then it may be placed in the circuit as many
times as required, with only the input and output signals changing. The
macro must be defined before it is used.

The use of macros does not decrease (or increase) the number of gates in
the simulation, or the simulation time required.

The first line of a macro definition must be the command .MACRO followed
by the name of the macro and a list of I/0 signals. These are the signals
which are the connections to the outside world. The names used in the I/0
list may be used as keywords, if desired. The sigdals which appear in the
argument 1list when the macro is called will be substituted for these
signals wherever they appear inside the macro (see first example below).
Following the .MACRO statement is the definition of the macro. It
consists of any number of gates and macro references. The end of the
macro is indicated by a .EOM (End of Macro).
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Macros may be nested by using macro calls as elements in a macro
definition. A macro definition, however, may not be included within the
definition of another macro. Every '.MACRO' in the netlist must be
followed by a '.EOM' before another '.MACRO' may appear.

EXAMPLE:

-MACRO NORLATCH S R Q NQ

# GAB1 IS A NOR GATE AND IAA4 IS AN INVERTER
M1 GAA1 S INTERNAL1 INTERNAL2

M2 GAA1 R INTERNALZ2 INTERNAL1

M3 IAA4 INTERNAL2 Q
M4 IAA4 TINTERNAL1 NQ
.EOM

*

* PLACE THE NOR LATCH TWICE

*

LATCH1 NORLATCH A B C D

LATCH2 NORLATCH S=E R=F Q=G NQ=H

4.2 NESTED ELEMENT ID'S

Every e.ement 1ID of the netlist must be unique. It is up to the user to
make sure that every element ID he defines is different from any other.
ZyPSIM will give an error message if this is not the case. However, if a
macro is called more than once the same elements get used each time. This
is not a problem because ZyPSIM generates unique ID's by adding a prefix
to the element 1ID's that 1is a concatenation of of the macro ID's down
through the nesting 1levels. In the NORLATCH example above the macro is
called twice, so there will be two sets of the elements M1,M2,M3 and MA.
The first call of NORLATCH (LATCH1) will expand to the following set of
gates:

LATCH1.M1 GAB1 A LATCH1.INTERNAL1 LATCH1.INTERNAL2
LATCH1.M2 GAB1 B3 LATCH1.INTERNAL2 LATCH1.INTERNAL1
LATCH1.M3 IAA4 LATCH1.INTERNAL1 C
LATCH1.M4 IAA4 LATCH1.INTERNAL2 D

and the second call will expand to: -

LATCH2.M1 GAB1 E LATCH2.INTERNAL1 LATCH2.INTERNAL2
LATCH2.M2 GAB1 F LATCH2.INTERNAL2 LATCH2. INTERNAL1
LATCH2.M3 IAA4 LATCH2.INTERNAL1 G
LATCH2.M4 IAA4 LATCH2.INTERNAL2 H
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ZyPSIM uses periods (.) to separate the macro ID's of the different
levels. If an element with an ID of U2 were in a macro that was called
with a macro ID of FF1, which was in turn called by a macro with a macro
ID of CTR3, which was called by a macro with a macro ID of M9, then that
element would be given the unique element ID of M9.CTR3.FF1.U2 by ZyPSIM.
These "expanded" element ID's can be up to 23 characters long (including
periods). M9.CTR3.FF1.U2 is 14 characters.

4.3 MACRO INTERNAL SIGNAL NAMES

A macro internal signal is one that does not appear in the macro IO list.
No external signal name 1is passed to it when the macro is called. 1In
order to assure unique names for these signals when macros are called
ZyPSIM uses prefixes in the same way as for element ID's. Each time a
macro 1is called, the caller's element ID is added to the end of the
current prefix, and the prefix is placed in front of the original signal
name. An external signal of a macro will become an internal signal if the
macro 1is nested in another and the signal is not brought out to that
macro's IO 1list. The following netlist example and schematic illustrate
how naming is handled.

-MACRO BUFF A C
IN1 TIAA4 A B
IN2 IAAY B C
.EOM

*

-MACRO BUFFER1T F D E
R2 BUFF F D

IN1 IAA4 D E

.EOM

*

«.MACRO NBUFF J I

F3 BUFFER1T J G H
INT IAA4W H I

-EOM

*

L2 NBUFF CLK CLKD
*

In the following schematic of this netlist signals that cross a macro's
"boundary" are signals that are in the I0 list.
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| L2 NBUFF I |
l G+ H+-— l >O—-+—— l -
| [ | |  CLKD
| | | - |
| | F3 BUFFER1 | | | |
I Di-=|>0-=+E | |
I | | |
I | e ] |
| | | R2 BUFF | | | |
[ | | | |
| +-=]>0==+C | | |
P | | | |
[ B+ | | |
[ | | | |
[ I L T P D
I A | F | J | CLK
I [ | |
| - -— _— |
A’F’J,CLK = CLK
I,CLKD = CLKD
C,D’G = L2.G
E’H = LZoH
B = L2.F3.R2.B

Because of the way that signal names are passed down through macro IO
lists the "signals" A, F and J do not exist in the netlist--they have been
replaced by CLK. In order to look at node "C" the signal L2.H must be
printed.

The expanded signal name may be 23 characters long. This includes periods
so L2.F3.R2.B is 10 characters.

4.4 CMACROS
Sometimes it's important that logic elements be placed physically adjacent
to one another on the finished chip in order that critical timing paths,

ete., perform as expected. ZyMOS allows the designer to constrain
placement in this way through the use of Cluster Macros (CMACRO's).
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SYNTAX:
Macro definition:

.CMACRO <macro_name> [<IO_sigl>...<I0_sigN>]
[<element ID1> <element namel> <element sigi>... ]

. .
. .
.

[<element_IDJ> <element_nameJ> ... <element_sigM>]
-EOM

where M > N and M - N = number of cell outputs not connected to
anything either inside or outside the macro.

Macro call:

<macro_ID> <macro_name> <argi1> ... <argh>

'Element' must be a stand alone digital cell. It may not be an
analog or telescoping digital cell, or another macro.

Every element input or output must have a unique signal name within
the macro. The signal name of every input or output that connects to
any other input or output either inside or outside of the macro must
appear in the macro 1I0 list. The number of macro I0 signals must
equal the number of arguments supplied in the macro call.

For a user defined macro, <macro_name> must not begin with either A,
P, or Z.

The biggest difference between the syntax of a "regular" macro and a
CMACRO 1is that every input and output of the elements in the macro must
appear as a uniquely named signal in the macro IO list if it is to be
connected to anything else. Any connections between these inputs and
outputs must be made when the macro is called.

For example if an AND were to be created from a GAA1 NAND and an IAA6
Inverter a regular macro could be used as follows:

-MACRO ANDBUFF 1IN1 1IN2 OUT
N3 GAA1 1IN1 1IN2 N3

OUT IAA6 N3 OUT

«-EOM

*

N49 ANDBUFF N4T7 N48 N49
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But if a CMACRO is needed it must be set up as:

DUM1+ +DUM1

NUT | INY - | |
FRR [ AN I | | NU9
| | Ommmmt FURRIY . TR —
#===|emet=ew-]|___/  AN3 BN3 IAA6 OUT |
N48 | IN2 GAA1 |

.CMACRO ANDBUFF IN1 IN2 OUT
+ AN3 BN31

N3 GAAT 1IN1 1IN2 AN3

OUT IAA6 BN3 OUT

+EOM

*

N49 ANDBUFF N47 N48 NU9
+ DUM1 DUM1

The connection between AN3 and BN3 is made when the macro is called by
assigning the same "dummy" signal name to it. .

The cell order in the CMACRO (from .CMACRO to .EOM) is the order from left
to right in which the cells will be placed on the row of the actual chip.

NOTE: A CMACRO may not call a regular macro in its definition, but a
regular macro may call a CMACRO. Thus a CMACRO can be made to look
like a regular macro by using a "dummy" call to redefine it. For
example, we could make ANDBUFF above as:

.CMACRO CMABUFF IN1 IN2 OUT
+ .. AN3 BN31

N3 GAA1 IN1 IN2 AN3

OUT IAA6 BN3 OUT

.EOM

*

.MACRO  ANDBUFF IN1 IN2 OUT
OUT CMABUFF IN1 IN2 OUT

+ DUM1 DUM1

.EOM

#*

N4 ANDBUFF N4T N48 NU9

By doing this the dummy nodes are connected once, not every time the macro
is called. An extra level of macro nesting is used, however.
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5 COMMANDS

5.1 <ACE

The .ACE command (Artwork Capacitance Estimation) allows the capacitance
of each signal node to be estimated as a function of the chip size and the
number of gates to which the signal is connected.

SYNTAX:
<ACE <KN> <f1 K1> ... <fN kN> <e1>

0<NZS50

fN = integer > O

f2 > f1, «.. fN > £(N-1)
k's, c¢1 may be negative

There are N pairs of f and k. Each f is a fanout number and k is its
corresponding constant. C1 is a global normalizing constant. Let n be an
integer from 1 through N-1. Then the estimated connection capacitance in
picofarads for a given node is:

for fn < fanout number < f(n+1)

est = kn * c1 # sqrt(#grids in full IC)
for fanout number < f1 then kn = 0 (i.e. est=0)
for fanout number > fN then kn = kN

The fanout number for the J.ACE command is the number of gates that an
output drives not the number of inputs. If an output goes to three inputs
of a single gate and nowhere else then its fanout is one, not three. This
is because .ACE is used to get gate-to-gate interconnect capacitance
estimates and it is assumed that all the inputs of a gate are close enough
together that the routing capacitance from another gate is the same
whether just one or more than one of the inputs are driven. The
additional input capacitance will be accounted for, but not by the .ACE
command .

The estimates can be seen by looking at the filename.XRE file (generated
if the netlist contains the .XREF command).

The .ACE command will not generate an estimate for the output node of a

primitive element. If a standard cell drives a primitive that primitive
will count as a fanout gate of the cell.
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EXAMPLE:

+ACE 3 2 .05 5.08 12 .11 .125
GO TAA1 CLK 31
G1 IAA1 S1 OUT1
' -G2 IAA1-S1 oOUT2
G3 GAA1 S1 OUT1 OUT3

NOTES:

a.

The values of the variables of the syntax statement can be seen
as: c

N f1 k1 f2 k2 f3 k3 cl
+ACE 3 2 .05 5.08 12.1 .125

The fanout of S1 is 3, so since f1 < 3 < f2 then "n" is 1 in the
equation above and kn=k1z=.05. Therefore if the total number of
grids were 10000 the estimate ~ for S1 would be
.05%,125%3qrt(10000) = .625 = .62 pF when truncated to two

decimal places.

Since signal OUT1 drives only one gate its fanout number is 1
which is less than f1, so the estimate for OUT1 is 0.
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5.2 .CLK

The .CLK command (Clock) is one of the ways to generate input patterns for
a simulation.

SYNTAX:
0L
«CLK<1>[W] <sig_name> [<t1> <t2>...<tN> [R <tr>]]
H
Where t1 > 0
£2 > t1, +.. tN > t(N-1)
tN > tr > 0

If R 1is specified the signal will repeat the toggle pattern from tr
through tN from tN on.

Number of .CLK statements per netlist < 99
The two basic forms of the .CLK command, .CLKO and .CLK1, specify that the
starting state of the signal is 0 or 1 respectively. The normal suffixes
for primitive gates may be appended to specify input signals of lower
strengths. Following the .(CLK command is the name of the signal and its
toggle times. Repeating patterns may be specified by an 'R' followed by
the time from which the toggle pattern is to be repeated.
EXAMPLES:

.CLKO A 10 20 30

.CLK1 B 10RO

.CLKW C 15 35 45 R 20
NOTES:

a. Signal 'A' starts off in a zero state, switches to a 1 at 10 nS,

back to 0 at 20 nS and back to 1 at 30 nS. It will remain at a 1
level for the remainder of the simulation.
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b. Signal 'B!' starts off in the 1 state and toggles every 10 nS.

1

0B f__b 1__b 0t i_t

c. Signal 'C' is a weak signal. It starts at a weak 1 logic state
(H), goes to a weak 0 logic state (L) at 15 nS, goes to H at 35
and L at 45. The last time before the R is 45, so tN=45, while
tr=20. The toggle pattern from tr through tN is the pattern from
20nS through U45nS and is 'toggle after 15n3, toggle again after
another 10nS'. This pattern is repeated from 45ns on to give the
following pattern.

tr tN
pam—
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5.3 .CMACRO
The .CMACRO command (Cluster Macro) is used when logic elements must be
placed physically adjacent to one another on the finished chip in order
that critical timing paths, etc., perform as expected.
SYNTAX:

Macro definition:

.CMACRO <macro_name> [<IO_sig1>...<I0_sigN>] 5
[<element_ID1> <element namel> <element sig1>... ]

[<element_IDJ> <element nameJ> ... <element_sigM>]

-EOM )

Where M > N and M - N = number of cell outputs not connected to
anything either inside or outside the macro.

Macro call:
<macro_ID> <macro_name> <argl> ... <argh>

For a user defined macro, <macro_name> must not begin with either A,
P. or Z.

See the previous section on CMACRO's for more details.
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5.4 .DELTAT

The .DELTAT command (Delta t) is one of the ways to specify at what time
points. ‘the 'values of the signals in the .PRINT statement(s) will be
printed. See also the .POC command. . R o
SYNTAX

«DELTAT [=] <t>

Where t > 0
The number t specifies the nanosecond incfement between print times. For
example, with a .DELTAT=5, the output would be printed at times: 0, 5, 10,

ete.

If there is more than dne .DELTAT command in the netlist only the last one
that occurs will be in effect.

'A .DELTAT command and a .POC command are not both allowed in the same
netlist.
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5.5 <END
The .END command is the last statement in the simulation file seen by
ZyPSIM. It should be the last statement in the netlist and if any lines
do follow it they are ignored.
SYNTAX:
.END

Arguments are not required or permitted.

The .GO command should immediately precede the .END command. Therefore
the pair

.GO
-END

should be the last two lines of every netlist.
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5.6 .GO

The .GO command tells ZyPSIM to start running the simulation. Any lines
that come between the .GO command and the .END command are ignored.

SYNTAX:
GO
Arguments are not required or permitted.

The .GO command should immediately precede the .END command which should
be the last line of the netlist. Therefore the pair

.GO
.END

should be the last two lines of every netlist.
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5.7 <GUARDBAND

The .GUARDBAND command is used to allow simulations at extremes of
temperature, supply voltage and processing parameters.

SYNTAX: .

«GUARDBAND VDD=<Vmin,Vmax> TEMP=<Tmin,Tmax [CONDITION= <c>]

Where: 1.5 < Vmin,Vmax < 6.0 for the Zy40000 library
2.0 5 Vmin,Vmax < 6.0 for the Zy50000 library 5
-55 < Tmin,Tmax < 125
¢ = FAST, SLOW or NOM

Vmin, Vmax, Tmin and Tmax must all be specified. They must also appear in
min, max order within their pair, i.e. V/Tmin < V/Tmax (note: =55 < =45 <
40). - -

The CONDITION keyword determines what temperature, voltage and process
data will be used for the simulation according to this table:

+TPRINT
OUTPUT
CONDITION | VDD TEMP PROCESS | EXTENSION
| -
FAST | Vmax Tmin FAST |  .TPF
| |
SLOW | Vmin Tmax SLOW | .TPS
| |
NOM | 5.0 27 SLOW |  .TPN

The keywords TEMP, VDD and CONDITION must be used for this command, though
they may appear in any order and CONDITION is optional.

Only one .GUARDBAND command is allowed per netlist. If no .GUARDBAND
command is included, or if the CONDITION keyword is not used, the
simulation will run under NOM conditions, i.e. VDD=5.0, TEMP=27 and
PROCESS=SLOW.
EXAMPLES:

.GUARDBAND TEMP=0,70 VDD=4.75,5.25 CONDITION=SLOW

.GUARDBAND VDD=4.75,5.25 TEMP=0,70 CONDITION=FAST

.GUARDBAND TEMP=0,70 VDD=4.0,5.5
NOTES:

a. The first example would simulate performance at 70 degrees C with

a positive supply voltage of H4.75 volts and SLOW process

parameters. If the netlist contained a .TPRINT command its
output file would be filename.TPS.
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b.

The second example would simulate performance at O degrees C with
a positive supply voltage of 5.25 volts and FAST process
parameters. If the netlist contained a .TPRINT command its
output file would be filename.TPF. - o i

The third example would simulate performance at 27 degrees C with
a positive supply voltage of 5.0 volts and SLOW process
parameters. If the netlist - .contained a .TPRINT command its
output file would be filename.TPN.
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5.8 .INFO

The .INFO command (Information) is used to give ZyPSIM grid count,
transistor count and cell type information for standard cells.

SYNTAX:
JINFO [<grids> [<trans> [<power> <type>]]]

Where: grids = number of grids = integer > 0
trans = number of transistors = integer > 0

power reserved variable, must be 0
type 0, 1, 2, 3, 4, 5

0: digital stand alone cell
1: digital control telescoping cell
2: digital body telescoping cell
3: analog left end cap cell
4: analog cell, not end cap
5: analog right end cap cell

Every time ZyPSIM sees a .INFO statement it adds the <grids> and <trans>
values to its present grid and transistor totals. If a .INFO command
appears within a macro definition then this happens each time the macro is
called. Thus the .INFO commands within the standard cell primitive macros
allow each cell to accurately increment these totals as it is used in the
netlist. As long as the total number of grids or transistors used in a
netlist is 1less than 10,000,000 the values printed in the .QUT file are
correct.

EXAMPLES:
+MACRO RX7 1IN OUT
OUT 1INV IN=IN OUT=0UT
JINFO 42 5 0 4
-EOM
«.INFO 10 2

+INFO 50
.INFO 29 16

NOTES:
a. Whenever the macro RX7 is called 42 grids and 5 transistors will
be added to those totals, and ZyPSIM will know that an analog
cell was used in the netlist.

b. When ZyPSIM sees the second example 10 grids and 2 transistors
will be added to the grids/transistor totals.

c. The pair of .INFO commands in the third example will add 79 grids
and 16 transistors to the netlist totals.
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If only a small portion of a circuit is being simulated, interconnect
capacitance estimates (using .INPUT ...LAYOUTCAP) can be more accurate if
a .INFO command. is used to .add enough grids to make the total equal the
full chip estimated grid count.  For example if 5000 grids of logic were
being simulated out of an estimated 30000 grid chip, then the command
.INFO 25000 would be appropriate. It should be removed, of course, from
the final netlist.
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5.9 INPUT

The .INPUT command is wused to insert the contents of a file into the
netlist.

SYNTAX:

-INPUT [=] <pathname of file>

You must have read rights to the file in order for it to be input.
A .INPUT command may not appear within a ZyPSIM command or within a ZyPSIM
primitive. For example, a .INPUT command may be used to put a .TABLE
command into the netlist as long as the whole .TABLE command (including

.TABLE sig namel sig_name2 ... etc.) is contained in the file that will
be input. So if the file TABLEINFO contained

-TABLE RES CLK BUS1 BUS2
0 1000
00 0000
200 0100
300 0011
400 0111

then it would be OK to put the command
.INPUT TABLEINFO

in the netlist. However, if TABLEINFO only contained

0 1000
100 0000
200 0100
300 0011
400 01 11

then it would be illegal to use

.TABLE RES CLK BUS1 BUS2
«INPUT TABLEINFO

to try to do the same thing. This is because the .INPUT command would be
within the .TABLE command since the .TABLE command can't end without at
least the time=0 line of signal values.

The .INPUT command may be nested to any level, i.e. the file that is to be
input may itself contain a .INPUT command, etc.

EXAMPLES:
«INPUT=CA18>Z50589A>LOG>COUNTER

- INPUT DECODER
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5.9.1 LAYOUTCAP

In order to allow interconnect capacitance estimates to be included in
a ZyPSIM simulation a special J.INPUT command is used. The exact
computer specific command is shown in the Appendix.

This command will put the appropriate LAYOUTCAP file into the circuit.
This file contains a special .ACE command whose parameters have been
determined by ZyMOS on the basis of real interconnect capacitance
values from all ZyMOS' previous circuits as a function of grid count,
fanout and process technology (cell library used).

This .INPUT . command may appear anywhere in the netlist, thoﬁgh it is
usually near the beginning.
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5.10 .LIBRARY
The .LIBRARY command allows a private cell library to be specified which
will be searched for cell information before going to the global library
(Zy40000 or Zy50000) chosen for the simulation.
SYNTAX:
-LIBRARY= <UFD_pathname>

You must have read rights to the specified library.

Every usage of a cell in the netlist is a macro call to a macro with the
same name as the cell. When a cell is used ZyPSIM first searches the
netlist (including any files brought in by .INPUT commands) for a macro
whose name 1is the same as the cell's. If one is not found ZyPSIM then
searches the global 1library chosen for a file with the same name as the
cell and expects to find a macro with the same name as the cell inside
that file (which it then uses to simulate the performance of the cell).
If a .LIBRARY command is used, ZyPSIM will still search the netlist first,
but if the cell information is not found then the UFD specified in the
«LIBRARY command will be searched next. The global library will be
searched last.

For example, if a cell named IAF4 was requested, and the following
«LIBRARY command was active:

.LIBRARY=MYNAME>CELLS %PRIME pathname example

ZyPSIM would 1look for a file by the name of MYNAME>CELLS>IAFY to get the
«MACRO definition of the cell.

It is important that the .LIBRARY command appear before the cells in its
library are invoked. Also, every time a new .LIBRARY command is read, the
name of the library to be searched will be changed. Therefore a .LIBRARY
command is in effect for the cells between it and the next .LIBRARY
command in the netlist.
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5.11 .MACRO
The .MACRO command is used to define a macro before it is used.
SYNTAX:
Macro definition:
«MACRO <macro_name> [<IO_sigl1>...<IO0_sigN>]
[.OFF]
(<element_ID> <element_ name> <element_sigd... ]

[.INFO ...]
-EOM

Macro.callz

<macro_ID> <macro_name> <argl> ... <argN>‘
'Element' can be a standard cell, another macro, or a ZyPSIM primitive.
The number of element signals in the macro definition does not need to
equal the number of macro IO signals, but the number of macro IO signals

must equal the number of arguments supplied in the macro call.

For a user defined macro, <macro_name> must not begin with either A, P, or
Z. See the previous section on MACRO's for more details.
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5.12 .MAXTIME

The .MAXTIME command (Maximum Time) specifies the time at which the
simulation is to end.

SYNTAX:
+MAXTIME [=] [<maxtime>]
Where: O < maxtime < 999999999 (i.e. < 1 Sec)

But if the .RESOLUTION command is used, then
0 < maxtime < 999999999 (i.e. <0.1 Sec)

If <maxtime> is not specified, or if no .MAXTIME command is used at all
then maxtime = 0. This can be useful, since for maxtime = O ZyPSIM will
compile the network and perform all its netlist syntax checks, as well as
generate a .OUT file with grid count totals, etc.

Multiple .MAXTIME commands are allowed, but only the last one in the
netlist is in effect.

EXAMPLES:

+MAXTIME 432600

<MAXTIME=9600

«MAXTIME = 0
In the first example the circuit will be simulated, using whatever input
patterns have been specified, from time=0 to time=U432600 nS. The times

refer to circuit performance within the simulation and not to CPU time of
the computer that ZyPSIM is running on.
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5.13 .NORUN

The * .NORUN command (No Runtime errors) is used to turn off error messages
that result from setup, hold, width or slope violations.

SYNTAX:
+NORUN

Argumenté are not required or permitted.
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5.14 .NOSPIKE

The .NOSPIKE command (No Spike) is used to suppress spike reporting for
specific nodes/signals or for the whole circuit. ’

SYNTAX:
.NOSPIKE [<sig1> ... <sigN>]
Any spikes on the signals sigl! through sigN above will not appear in the

filename.SPI file and they will not be reported in the output file from a
«PRINT command.

If no signals follow .NOSPIKE (i.e. a "bare" .NOSPIKE is used) then none
of the spikes in the circuit will be reported. A filename.SPI file will
"still be produced, but it will not contain anything.

If there is more than one .NOSPIKE command in the netlist this is
equivalent to one .NOSPIKE followed by the signals from all the .NOSPIKE
commands.

EXAMPLES:

.NOSPIKE \
.NOSPIKE A B |
.NOSPIKE CLK D |
.NOSPIKE E B /

= .NOSPIKE A B CLK D E

Therefore in order to suppress reporting of spikes for all the signals of
a circuit there cannot be any signal names in the signal lists of any of
the .NOSPIKE commands (i.e. nothing but bare .NOSPIKE commands).
. EXAMPLES:
.NOSPIKE ALU1 CARRYOUT ALLZERO
-NOSPIKE
.NOSPIKE DECODE1.N1 DECODE1.N3
NOTE:

In the third example, spikes on the internal nodes N1 and N2 of a
macro called with a macro ID of DECODE1 will not be reported.
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5.15 .OFF

The  .OFF command is used to prevent the inclusion of macro internal
signals in the toggle (filename.TOG) file.

SYNTAX:
.OFF
Arguments are not required or permitted.

The .OFF command is designed to prevent the internal signals of the
primitive macros used to model standard cells from being included in the
+TOG. file. The .OFF command should precede any element usages (gates,
macro calls, etc.) in the macro which it is in, and it acts only on the
level of the macro that it's in. It is 'reset!' by the macro's .EOM
command. When the .TOGGLE FULL command is the last .TOGGLE command in the
netlist it overrides all .OFF commands.

EXAMPLES:

.MACRO THX1138 IN OUT

N2 INV IN=IN OUT=N2

OUT INV IN=N2 OUT=0UT
.EOM

+MACRO HAL IN OUT2

# THIS MACRO CONTAINS .OFF
«OFF

M1 THX1138 IN A

OUT2 INV IN=A . OUT=0UT2
+EOM

In this example the .OFF command in macro HAL would prevent its internal
signal A from appearing in the .TOG file. However, it would not prevent
the internal signal N2 of macro THX1138 (called by HAL) from appearing,
since N2 is a level lower. If THX1138's N2 were to be suppressed, then
THX1138 must have its own .OFF command (and the FULL argument must not be
used with the .TOGGLE command).

Do not use a .OFF command outside of a macro, or after any element within
a macro.
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5.16 .PADS

The .PADS command is used to tell the artwork generation software which
signals are pads, and their respective pad numbers.

SYNTAX:

«PADS <s8igl1>:1 <8ig2>:2 ... <SigN>:<N>

<sig1> through <sigN> must be < 8 characters long.

<sig1> through <sigN> may be any of the reserved signals VSS, VDD,
VSSn, VDDn, UNUSED and UNUSEDm, where n = 1-9 and m = 1-30.

<sigl1> through <sigN> must all be specified (no gaps) and they must
be in strict numerical order.

N = number of pins on package selected for chip. .

EXAMPLES:
.PADS ABUSO:1 ABUS1:2 VSS:3 ABUS2:4 ABUS3:5 BBUSO:6
+ BBUS1:7 BBUS2:8 BBUS3:9 VDD:10 SEL:11 Q1:12
+ Q2:13 Q3:14
.PADS ABUSO:1 ABUS1:2 VSS:3 ABUS2:4 UNUSED1:5 ABUS3:6
+ BBUSO:7 UNUSED2:8 BBUS1:9 BBUS2:10 BBUS3:11 VDD:12
+ SEL:13 Q1:14 Q2:15 Q3:16
NOTES:

a. In the first example the chip is being put into a 14 pin package.
Note that VDD and VSS are included.

b. In the second example the same chip is being put into a 16 pin
package, so UNUSED1 and UNUSED2 are used to indicate which
package pins will not be connected to the chip.

The signal names that are required in the .PADS command are the signals
that go into or come out of the chip from the outside world. For example,
in the following four pad circuit the .PADS statement would be as shown in
the netlist portion provided.
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‘% FOUR PAD CIRCUIT
.PADS  INP:1 VSS:2 OUT:3 VDD:4
N1  PAA1 INP N1,
GND - PDD1 VSS GND
~OUT PBA1 N2 OUT
PWR PDC1 VDD PWR
N2 IAAH N1 N2
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5.17 .POC

The .POC command (Print On Change) is one of the ways to specify at what
time points the values of the signals in the .PRINT statement(s) will be
printed. See also the .DELTAT command.

SYNTAX:
LPOC [Ksigl> ... <sigh>]

The .POC command tells ZyPSIM to print the signals in the .PRINT commands
when any of the signals in the .POC command changes. A ‘'change' is when a
signal goes from one of the values O L - + H 1 X * Z to any of the others.
It therefore may give more information than a .PRINT statement associated
with a .DELTAT command which prints at fixed intervals. The .POC command
will automatically suppress printouts for times when the signals in its
signal list don't change. If no signals are specified, the signals in the
«PRINT commands will be used instead.

EXAMPLES:

.PRINT ABC /DE
.POC AD

.PRINT ABC/DE
.POC ABCDE

sPRINT ABC /DE
.POC

NOTES:

a. The first example will print the signals A, B, C, D, and E
whenever signals A or D change state.

b. The second and third examples are equivalent, printing the output
whenever any signal in the .PRINT statement changes.

¢. A 1line will be printed in the output print file whenever a spike
occurs but this is independent of the .POC command (see section
on SPIKES).

A .POC and a .DELTAT command are not both allowed in the same netlist.

5.17.1 Multiple .POC Commands
If there is more than one .POC command in the netlist this is

equivalent to one .POC followed by the signals from all the .POC
commands.
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EXAMPLES:
+POC . \
.POC AB |
.POC CLK D | = .POC ABCLK D E
.POC E B /

Therefore in order for the print-on=change signals to default to the
ones in the .PRINT statements there cannot be any signal names in the
signal lists of any of the .POC commands (i.e. nothing but 'bare' .POC
commands).

ANOTHER EXAMPLE:

+PRINT, CNT3.TEST Q32 Q31 Q30
+PRINT, CNT4.TEST QU2 Q41 Q40
.POC

This will print the values of Q32, Q31 and Q30 to the output file
CNT3.TEST and the values of QU2, Q41 and QUO to the output file
CNT4.TEST whenever any of those signals changes. If the statement
'.POC STROBE' were added to the netlist then the values would be
printed only when STROBE changed. 1In either case the TIME column of
the output file would be the same for both CNT3.TEST and CNT4.TEST.
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5.18 .PRINT

The .PRINT command specifies a list of signals which are to be printed to

the output file. These signals may be printed as binary numbers, or
several may be grouped together and printed as hex or octal numbers. The
"binary" signals will be printed such that the the logic levels of low,

high and indeterminate will be indicated--technically a trinary system,

but we will still call these binary signals. The .PRINT command is used

in conjunction with the .DELTAT or .POC commands.

A spike will be noted on the printout with an 'S' in the left margin at
the time that the spike occurs. -

The values in the printout will indicate the strength of the signal as
well as its logic level, according to the following table:

STRENGTH ZERO ONE  INDETERMINATE

FORCING 0 1 X
NORMAL 0 1 X
WEAK - L H *
HI-Z - + Z
SPIKE . ' -

5.18.1 SIMPLE .PRINT COMMAND
SYNTAX:
.PRINT [,<filenamel.<ext>]>] [<sig1>...[/]...<sig>]

If <filename.ext> is specified the output file will be
. " FILENAME.EXT. No .PRINT information will
appear at the terminal.

If only <filename> is specified the output file will be
FILENAME.PRT. No .PRINT information will
appear at the terminal.

If [,<filename[.ext]>] is not specified the output file will
default to X.PRT where X.NET is the name
of the netlist file. The .PRINT
information will also appear at the
terminal.

If <filename> is CRT and there 1is no extension the
output will appear only at the terminal
and no output file will be created for
the signals of that .PRINT statement.
The last .PRINT,CRT statement in the
netlist has priority for any output to
the terminal. :
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Number of signals plus /'s < 119
Number of .PRINT commands per netlist < 7

.. The - simplest fabmat,of the .PRINT command is the one which specifies
only  binary data  to be printed. The slash ( / ) is used to specify
where blank columns are to appear.: .

EXAMPLE:
+PRINTABC/DE

The above statement would cause the following printout to go to both
the CRT and a file by the name of filename. PRT, if filename.NET is the

name of the netlist.
TIME  ABC DE

0 110 11
5 111 10
0

1 011 M

5.18.2 HEX AND OCTAL FIELDS

To specify hex or octal fields, the keyword .HEX or .OCT must be given
within the signal list portion of the .PRINT statement. Following the
.HEX or .OCT is the name to be used in the header, enclosed in square
brackets. Following the right bracket must be an equal sign and a
list of signals which are to be used to construct the hex or octal
~number from the most significant bit to the least significant bit.
These signal names must be separated from each other by commas.

EXAMPLE:
.PRINT BUSO BUS1 BUS2 BUS3 BUS4/
+ .HEX[BUS]=BUS0,BUS1,BUS2, BUS3,
+ BUS4 / .0CT[OBUSJ=BUSO,BUS1,BUS2,BUS3,BUS4
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This would produce the following printout:

BBBBB B

Uuuuu U

SSSSS S
TIME 01234

o wo

0 00000 00 00
5 11010 1B 32
10 10001 11 21
15 100X0 1X 2X
20 X*001 XX X1

NOTE:

If any of the signals comprising a hex or octal digit goes to an
~ indeterminate state (X,%,Z), that digit will be printed as
indeterminate (X).

Normally the column headings of the .PRT file are the same as the
signal name being printed. By using HEX or OCTAL files in the .PRINT
command, the heading labels can be arbitrarily specified and if the
list of signals used to construct the hex or octal number contains
only one signal name then the printed data will be binary. This
technique may be used to format the .PRT output.

5.18.3 MULTIPLE .PRINT COMMANDS

Multiple print statements are allowed as long as the output of each
.PRINT statement is directed to a separate file, or to the CRT as
mentioned above. As many as seven .PRINT statements may be used. For
example, if the netlist were named CPU.NET then the following .PRINT

statements
«PRINT CLK SIG1/ SIG2 ...
.PRINT ,CPU2 SIG3 CIN COUT ...

«PRINT, SIGY9.TEST SIGY

would produce the output files CPU.PRT, CPU2.PRT and SIG9.TEST. Only
the CPU.PRT information would appear at the terminal.
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5.19 .RESOLUTION L

The .RESOLUTION command is used to allow greater simulation accuracy by
directing ZyPSIM to round propagation delays, etc., to the nearest tenth
nanosecond rather than the nearest whole nanosecond. -

SYNTAX:

+«RESOLUTION

Arguments are not required or permitted.
The .RESOLUTION command must appear prior to'any cell usage or macro call
(between the title and .GO, of course). <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>