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INTRODUCTION

This design manual provides a summary of the Applied
Micro Circuits Corporation (AMCC) Design Methodology for
the DAISY Engineering workstation under the DNIX
operating system. Volume 1 of this design manual is
concerned with the specific deaign methodology for a
specific array series.

Volume 2 of this design manual is composed of the
following sections:

® Section 1l: Introduction

® Section 2: EWS-Specific Design Methodology

® Section 3: EWS Schematic¢ Rules and Conventions

® Section 4: Vector Submission Rules and Guidelines

® Section 5: Design Validation

® Section 6: Design Submission

® Section 7: MacroMatrix™ Installation
EWS—specifﬁc rules

® Section 8: MacroMatrix™ User's Guide

AMCCERC manual
! AMCCVRC manual
AMCCANN manual
® Sectjon 9: AMCC Glossary
¢ Section 10: Index
Volume 2, Section 2 of this design manual contains the
Engi neering-workstation (EWS) design methodology,
covering both the EWS-specific operations and the AMCC
MacroMatrixR support software, Section 8 contains the
MacroMatrix® User's Guide which details the ERC and VRC
checks and error messages and probable causes. ‘Section 9
contains the MacroMatrix® Installation and Operations
manual, which summarizes the EWS-specific c¢ommands
required for operation of the AMCC support software from
schematic capture through Back-Annotation.
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INTRODUCTION (809)

The Design Validation document in Section 5 details the
engineering rules checks that must be reviewed prior to
design submission. It is the basic outline of the design
review AMCC performs prior to circuit acceptance. Fpij1
in or check off items as indicated and submit the entire
document as part of the design submission package,
Additional qopies can be cbtained from AMCC in an 8.5x11"
format.

The Design Submission Document in Section 6 is to be
completed and submitted along with the design submission
package. Additional copies can be obtained from AmMcc.
The document is now generic (not specific to any
workstation) with the exception of one DAISY section. ac
test submission and design submission in general will be
automated through a user-interface in the near futhre,

The following trademarks are recognized by AMCC
L]
throughout this and other design manuals:

TEGAS V - General Electric Co.
COPTR - General Electric Co.
LOGICIAN - Daisy Systems Corp.
GATEMASTER - Daisy Systems Corp.
Mentor Graphics

Macromatrix - AMCC

VALID - Valid Logic 8ystems
LASAR Version 6 - Teradyne, Inc.

DESIGN SUPPORT INTERFACE

Volume 1, Section 1 introduced an overview of the deaign
interface and support offered by AMCC. Figure 1-1 op
page 1-7 shows a more detailed examination of the design
steps.
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Schematic entry can be performed by either the customer
or AMCC. Following schematic entry, the netlist must be
generated and then converted into AGIF {(AMCC Interface
Format)., The AMCC Engineering Rules Checks software
(AMCCERC} are run and debugged prior to preceeding with
simulation, Performing AMCCERC early in the design cycle
clears the trivial errors, identifies loading problems
and generally allows circult clean-up before time and
effort are expended on the simulations that will need to
be redone, AMCCERC checks are described in Section 8.

At the same time, Front-Annotation software (AMCCANN! can
be executed, using the AGIF file, generating the delay
files for later use.

Another gtep is testability analysis, where the
controlability and the observability of the actual design
is measured. Testability analysis can be run early in
the design c¢ycle, the sooner the better, and the feedback
used to modify the clrcuit. .

The designer must develop the functional and at-speed
test vectors. Either the customer or AMCC can perform
the simulations. When the simulations have been
compl eted for design submission, following the directions
in Section 4, Vector Submission Rules and Guidelines,
fault grading needs to be performed on the functional
vectors, The maximum worst-case sampled functional and
AC test simulation output files, in AMCCSIMFMT, must also
be processed through the AMCC Vector Rules Checker,
AMCCVRC, AMCCVRC is described in Section 8, Appendix B.
AMCCSIMFMT 1s EWS-gspecific and is described in Section 7.
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Fault grading will determine if the functional simul atien
covers an adequate percentage of the possible Bingle,
stuck-at faults. A circult that has been developed to
ensure testabllity will be easler to test than one which
has buried states, deep, uncontrollable nodes and
redundancy.

The AGIF file, CIRCUIT.SDI, 1s part of the design
submission and the generation of the AGIF flle, the ERCs
and Front-Annotation should reflect the actual submitted
clrcult.

All of the above steps, with the exception of the actuaj_
vector generation, are steps that elither the customer or
AMCC implementation can perform, depending on the
contract arrangements.

Following submission, AMCC Implementation will rerun
AMCCERC and Front-Annotation using the in-house library.
As part of the acceptance review, the at-speed simulatjon
will be re-executed at AMCC.

On approval, the circuit will pass to layout using the
AMCC Computer-Aided Design system, AMCCAD. On successful
layout, the Back-Annotation actual delay files will be
avallable. The re-execution of the at-speed simul ation
is performed using the Back-Annotation delay fileg in
place of the Front-Annotation delay files. This can be
performed by the customer or AMCC. The approved
Back-Annotatlon at-speed simulation results are
consldered to be the specification for the circuit.

Finally, on design approval, prototype fabrication cap
begin.

—



EWS DESIGN FLOW
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EWS DESIGN FLOW (Continued)
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* AMCC can he contracted to perform these steps.
** AMCC does not support this function at this time.
“** | ASAR 6 only.




EWS DESIGN FLOW (Continued)

®
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DAISY/DNIX DESIGN METHODOLOGY

The following pages are taken from the AMCC EWS Design
Methodology seminar for the DAISY Englneering Workstation
under the DNIX operating system. No attempt has been
made to include all of the course material from the AMCC
Seminar nor to replace the extensive DAISY reference and
design manuals.

This section is designed to walk the user through an
overview of the various steps in a design, from schematic
capture to final AMCCSIMFMT execution.

AMCC MacroMatrix support software is integrated with the
DAISY software to provide a comprehensive set of tools
designed to simplify the user interface and allow the
user to concentrate on the design rather than on the EWS
system itself. :

COMMANDS

For those users who are familiar with MAESTRO, the
upgrade to DNIX is simplified by the fact that the
MAESTRO commands, with minor modifications, work under
DNIX. For those users who are familiar with UNIX or
UNIX-clones, DNIX is a UNIX-like operating system and
supports the lower-case commands as well.

For new users, since all files must be uppercase if they -
are to transfer to other computers, and since all
directories must be uppercase, the MAESTRO commands may
be easler to learn first.
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DED

The DNIX system offers two graphics. editors, DED and the
newer DED2, DED and quickscreen editing (see Appendix B
in this section} provide a fast graphics capture system.
DED2 is oriented to window and mouse or puck operation,
Either or both may be used to complete a schematic
capture.

AMCC SHELL SCRIFTS

AMCC MacroMatrix support software includes preprodarammed
shell scripts (also called shells) which minimize the
effort required by the user when executing both the AMCC
support software and the DAISY software. These shell
scripts are documented in Appendix A at the back of this
section.

Where a user does not need to alter these shells, they
can be used to call and invoke all required steps up to
DLS or DTV simulation. The very last Step, AMCCSIMFMT,
is called by typing its name and is run after simulation.

When the shells are not adequate for whatever reason,
they can be edited or the commands can be entered without
capture into a shell. DAISY also allows the user to
program function keys with commonly used commands.

The commands are described on the following pages in
sufficient detall to allow the user to evaluate the AMCC
suppl ied shells. For further details, consult the DAISY
reference manuals shipped with your system.

2:4
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AMCC GLOSSARY OF EWS TERMS
SUMMARY

DAISY-SPECIPIC

ACE
AGIF
RUN_AGIF.ERR
Error file
AMCCFRONT.LST
Error file
AMCCSIMFMT AMCC simulation format program
AMCCSIMFMT . ERR
Error file

Another editor — not in design center yet
AMCC Generic Interface Format

CONFIG Confiquration file -
DANCE DAISY Network Connectivity Extractor
DANCE.ERR Concatenated Error file - from AMCC shell
DED DAISY Drawing EDitor, used for
schematic capture

(DED II is also for operation under DNIX}
DF§ ** DAISY Fault Simul ator
DLS DAISY Logical Simulator
DNIX DAISY UNIX-like operating system
DRINEK DAISY Resolving LINKer
DRING.ERR DRINK error file - from AMCC shell
DTV DAISY Timing Verifier
DTA *% DAISY Testibility Analyzer

FMT_CSD. SING
Format source file

FMT Default DLS/DTV format file
IMAGE.SOM Circuit image for simulation,
from SOM atep
INCR.DFR DRINK Incremental Report
n.DRAW Drawing page produced under DED; DED2
n.DFR Dance report file
n.DIF Dance Intermediate File
n.SFR Sift report file
n.s8IiF Sift Intermediate File
RUN-2AMCC Super~-shell
RUN_AGTF AGIF shell
RUN_DD DANCE-DRINK shell
RUN_ERC ERC shell
RON_ANN Front-Annotation shell; Back-Annotation shell
RUN_SIPFT SIFT shell
RUN_SMAKER SOM_MARER shell
RUN_SMT AMCCSIMFMT shell
RON_SOM SOM and TCAL shell
RUN_VRC AMCCVRC shell
SIFT Simulator Intermediate Files Translator
(Ugsers choose between MIN, NOM, MIL
and COM, COM4 or COM5 files!
SIFT.ERR Error file
SING Simulation Input Generation Program
SOM Simul ator Object Module Generator
SOM,. ERR S0M control file and error report

25
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SOM_MCF.SING

SPARC

TCAL

TCAL.ERR
TIN **
T0.S0M
TREE.DFR
TREE.DNLEK
TREE.SIF
TREE.SFR
VLAIF

*.ERR

Usual name for simulation control file
Simul ator Parameter Compiler
(Used by AMCC to create the object
SIFT files)
Timing Calculator
(part of the Front-Annotation/Back-
Annotation software package, a joint
DAISY-AMCC effort)
Error file
Test Vector Generating Software
State at time = 0, from SOM step
DRINK report file
DRINK Intermediate File
Sift Intermediate File
Sift report file
Virtual Logic Analyzer Intermediate Format
(also referred to as remote data-vector
file; can be an output file as well)

‘This formatted output is required for

AMCCSIMFMT input
Transcript error file (AMCC shell)

** not covered in the AMCC DAISY seminar

2-6
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ANNOTATION FILES:

Froﬂt-Annotation.

FNTMIL,.DSY Front-Annotation MILITARY file -
FNTCOM.DSY Front-Annotation COMMERCIAL file
FNTNOM,DSY Front-Annotation NOMINAL file
FNTMIN.DSY Front-Annotation MINIMUM file
Intermediate-Annotation (when available):

IBAMIL,.DSY Intermediate-Annotation MILITARY file
IBACOM.DSY Intermediate~Annotation COMMERCIAL file
IBANOM.DSY Intermediate-Annotation NOMINAL file
IBAMIN.DSY Intermediate~Annotation MINIMUM file
Back-Annotation ~ Core data only; from AMCC)
CORMIL,.DSY Back-Annotation MILITARY file
CORCOM,DSY Back-Annotation COMMERCIAL file
CORNOM,.DSY Back=-Annotation NOMINAL file
CORMIN,.DSY Back-Annotation MINIMUM file

Back~Annotation - complete; from COR, CIRCUIT.PKG
and AMCCANN software

BCEMIL,DSY Back-Annotation MILITARY file
BCKCOM,DpSY Back-Annotation COMMERCIAL file
BCKNOM,. DSY Back-annotation NOMINAL file
BCKMIN.psY Back-Annotation MINIMUM fille
AMCC PILES:

- ———

——— . g o o —— -

AMCCERC,LST ERC report, error list
AMCCIO.LST I1/0 signal list; SSO table
AMCCPKG,LST Package data report
AMCCVRC,LST AMCCVRC report and error list
AMCCXREP.LST Cross~reference listing
CIRCUIT, PEG AMCC Package Data report
CIRCUIT, SDI AMCC Formatted Netlist
QUTPUT. DLY loading data file -~ submit

2-7



INTRODUCTION TO THE DAISY UNDER DNIX

LOGGING ON:

e TYPE YOUR LOGIN CODE (CLASS; DEW: etc,) AS ASSIGNED

e THE LOGIN IS NOT CASE-SPECIFIC

e IF YOU HAVE A PASSWORD DEFINED THEN TYPE THE PASSWORD
- THE SYSTEM IS NOT SET UP FOR A PASSWORD AT PRESENT
- A PASSWORD WILL NOT BE USED FOR THE LOGIN "CLASS"
- PASSWORDS ARE CASE-SPECIFIC

LOGGING OFF:
¢ IN THE MAIN WINDOW TYPE "LCG"

- LOGGING OFF DOES NOT CLOSE OPEN WINDOWS

- CLOSE ALL SUB-WINDOWS BEFORE LOGGING OFF SYSTEM
e IN SUB-WINDOWS TYPE "CTL-E" OR "CTL-D"

2-8



INTRCDUCTION TO THE DAISY UNDER DNIX

PROMPT :

¢ THE SYSTEM PROMPT IS "$" FOR ALL WINDOWS

o UNDER "CLASS" THE PROMPT HAS BEEN DEFINED TO BE
"CLASS>" FOR THE MAIN WINDOW

¢ YOU CAN DEFINE YOUR CWN PROMPT AND CAN DO SO
FOR EACH WINDOW (WHY BOTHER?)

o DEFINITION IS IN THE loginfile AND IS FOR
PSl = 1 ' WHICH STANDS FOR "prompt-string-1"

LOGIN FILE:

© ONE EXISTS FPOR "CLASS"™ FOR THE Q3500

o CREATE OME THE FIRST TIME ON THE SYSTEM
© USE TEC TO CREATE IT

o IT MUST CONTAIN A SUBMIT SUCH AS:
$SUBMIT /AMCC/Qnnn_LIBS/QnnnnSETUP

TO SELECT LBRARY Qnnnn
@ EXIT TEC AND LOG QFF!

(executing loginfile {RET} will NOT work)
® LOG BACK ON AND THE LIBRARY IS SELECTED
¢ THE FILE MUST BE NAMED "loginfile”

- MUST BE LOWERCASE

29



INTRODUCTION TC THE DAISY UNDER INIX

IC INVADERS!

HOW TC CREATE AND DESTROY WINDOWS
e MULTIPLE WINDOWS SLOW DOWN THE SYSTEM
¢ TWO WINDOWS OR THREE IS ENOUGH (THE LIMIT DEPENDS
N WHAT THEY ARE DOING)
e IF THE DEFAULT SIZE IS OK, THEN TYPE
{BRIFT}-{Z0O0M}
- THE "%" PROMPT IN THE WINDOW IS WHERE
YOU ARE TYPING
= YOU ARE STILL IN THE SAME CURRENT CONTEXT
e TO CLOSE = FUT THE CURSOR IN_THE WINDOW .
I0 BE CLOSEDR
AND TYPE
PAN/CTL~E
e CAN TYPE "NW command”
- OPENS A WINDOW AND FIRES OFF PROCESS
- WINDOW IS "FOREGROUND" (VISIBLE)
- CLOSES WINDOW WHEN DONE
- USE OF "NW" ALLCWS DIFFERENT WINDOW SIZES
TO BE SPECIFIED

2-10
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INTRODUCTION TQ THE DAISY UNDER INIX

¢ CAN TYPE "command &" TO FIRE OFF A BACKGROUND

OPERATION
- sYstem assigns a process number and returns a prompt
to the user - hit <RET> and continue other tasks
= ASBSIGNS A PROCESS NUMBER TO THE TASK
- DISPLAY THE TASKS IN PROCESS BY TYPING "ps”
EXAMPLE:
RUN_DD &

TOGGLE BETWEEN WINDOWS BY THE YELLOW BUTTON
N THE "MOUSE"
= PUT THE CURSOR Q¢ THE TOP BANNER AND HIT YELLOW
= NG WINDOW WILL COME UP IF ONE IS NOT THERE
- TOP AND SMALLER WINDOWS CHANGE PLACE
= KEEP THE CURSOR OUT OF THE BANNER
- THE PROCESS WILL HALT

IF THE CURSOR IS IN THE SELECT STATE (IN A BANNER)
BLUE BUTTON IS A MENU BUTTON
= BLUE IS MENU BANNER SELECT (SELECT AS FOR WINDOWS)
=~ BLUE IS MENU OPTION SELECT
= YELLOW CLOSES THE OPTION SELECTED
LOCATOR OPTION - MOUSE CAN BE SET RELATIVE
OR ABSOLUTE IN ITS MOTION

® FRONT/BACK IS THE SAME AS BANNER SELECT
® SHELL, WINDOW IS ANOTHER WAY TO OPEN A WINDOW

2-11
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OUTFUT CONTROL
o A LARGE ZOOMED "H" APPEARS IN THE UPPER CORNER

CORRENT CONTEXT
o APPEARS AT THE TOP OF THE SCREEN

WINDOW PANNING
¢ DEFAULT WINDOW CAN BE PANNED WITHIN ITS BORDERS

- MUST BE AT THE BOTTOM TO SEE WHAT YQU ARE TYPING IN
® MAIN (LOGIN) WINDCW DOES NOT PAN OR SCROLL

212
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TREE STRUCTURE
@ AS BEFORE BUT CURRENT CONTEXT IS . INSTEAD OF -
¢ FILENAMES ARE AS BEFORE
A-Z, 0-9 10 CHARACTER PRIMARY, 4 CHARACTER EXTENSION
AVOID SPECIAL CHARACTERS, BE MEANINGFUL
AVOID DAISY, TEGAS RESERVED WORDS (CONFUSING)
¢ {NEXT}, {PREVIOUS}, {CHANGE} REYS ALL WORK AS BEFORE
¢ DESIGNS CAN BE FLAT, TREE HIERARCHY,
NESTED BLOCKS, CELLS

COMMANDS

MAEKE A DIRECTORY
MEDIR Q700LIB
MEDIR BARRELS
MEDIR APNOTEL
MEDIR (T.ASSEX

INVENTORY THE DIRECTORY OR THOSE ARCUND IT

INV . CURRENT

INV . -DE CURRENT, DEEP

INV . -8 -L -DE CURRENT, DEEP, SORTED, LONG -
IRV .. (WAS INV +) ONE UP

INITIALIZE A DISK
INITDISE -nhame WHERE name UP TO 19 CHARACTERS

2-13



INTRODUCTION TO THE DAISY UNDER DNIX

MCUNRT A F
MOUNT /F

COPY FILES
COPY /F/TCAL_MIL,.MCF TO .
COPY SOM_MCF.SING TO /NET/D_T/USER/DEW <--- NOTE
COPY SOM_MCF.SING TO /F/FULL_MCF.SING
COPY . TO /F -B
COPY *.DRAW TO /F/Q700
COPY /F/Q700/%.DRAW TO . -B
COPY 1.DRAW TO 2.DRAW

DISMOUNT A DISK
N DIS

TYPE A FILE
TYPE SOM_MCF.SING

2-14
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ERASE FILES, ETC.
ERASE 1.DRAW
ERASE *.BAK

CHECE YOUR CONTEXT FIRST!!II
DO NOT DO THIS AT SYSTEM LEVEL!
ERASE * * {=~=== ALL FILES
ERASE * {-~=-= ALL FILES
THEN ALL DIRECTORIES
YOU GET ONE CHANCE TO SAVE YOURSELF BEFORE
FULL DESTRUCTION

ERASE CLASSEX {=w==- ERASES CONTENTS
OF DIRECTORY
CLASSEX

ERASE CLASSEX -0 {==-- ERASES THE DIRECTORY
CLASSEX

CHANGE A DIRECTORY

co .. UPp TREE

CD Q700 DOWN TREE

CD /USER/CLASS GET WHERE YOU BELONG

D GOES TO LOGIN DIRECTORY  NEAT!

RENAME p FILE, ETC.
RENAME XXX.DRAW TO 3.DRAW
RENAME TEMFP TO 1.DRAW
"RENAME TEMP_SOM TQ SOM_MCF.SING

2-15



INTRODUCTION TO THE DAISY UNDER DNIX

MOUSE OFF
@ DON'T!
- SOME OPERATICNS REQUIRE THE MOUSE
{D_T, D_I WILL NEED MICE}
® SHIFT-WRAP WILL TOGGLE THE (URSCOR-ACTIVE/INACTIVE

CALL DED
' DED 1
DED 15
DED2 1 NEW DED (NOT COVERED HERE)
-~ SEE BOCK
9 CAN USE DED AND DED 2 BACK AND FORTH ON PAGES

DED OR DED]1 - THE CLD GRAFHICS EDITOR
@ WORKS THE SAME AS BEFORE

N

218
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e AFTER CAPTURE OF THE SCHEMATIC USING
DED QR DED2 e ¢ ¢ o

DANCE; DAISY NETWORK CONNECTIVITY EXTRACTOR

DANCE PREREQUISITES:
e USES ,DRAW FILES PRODUCED UNDER DED OR DED2
® REQUIRES PROFILE, CONTENTS, GLOBAL NAMES,

PARAMETER AND NESTED REFERENCE PFILE

(THE LATTER WITH -N OPTION ONLY)
¢ RECOMMEND USE OF DANCE CONFIGURATION FILE
9 PRODUCES n.DFR, n.DIF

n.DRAW =--> DANCE ~---> n,DFR

t==> n.DIF

® SHELL PUTS ALL n.DFR INTO DANCE.ERR
- ALWAYS CHECK ERROR FILES!

2-17



e CHECKS DRAWING PAGES FOR BASIC DESIGN ERRORS
# UNUSED PINS
¢ DUPLICATE NAMES
e DUPLICATE OR MISSING PARAMETERS
(DAISY PARAMETERS)
e MULTIPLE DRIVES (TWO OR MORE PAGE CONNECTORS
HAVE THE SAME NAME)
# NO DRIVES FOR SIGNALS
(PAGE CONNECTOR - NO HIERARCHY CONNECTOR)
e COMPILES DATA FROM DRAWING PAGES (n.DRAW FILE)
FOR TRANSLATION TO THE INTERMEDIATE FILE (n.DIF FILE)
- A BINARY FILE
e GENERATES A REPORT FILE (n.DFR)

e DANCE CONFIGURATION FILE - LISTED IN THE PROFILE FILE

¢ THE DRAWING PAGES ARE NAMED l1.DRAW, 2,DRAW, ETC.
UNLESS LEXICAL MODE IS SET IN THE COMFIGURATION FILE

2-18
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INVOKE DANCE BY:

DANCE <drawing-page—name> [optionl... {EXECUTE}
<design~path> .

The default drawing page name is 1
® needed for P

The default design path is the current context
® needed for B or T

Input-scope:
-P page the default
-B block
=T tree {====

Input:
-U updated pages only (====
-N [<nest-file>] nested (with T input scope only!}
o If not specified, default is Nested
Reference file in PROFILE file
~NC no conditional nesteds processed

Message-level:
-M0 lowest message level

-M3 normal setting for errors <(s==== NO
DEFAULT
Help-display:
~H help display of all legal DANCE syntax
elements

2-19



EXAMPLES

DANCE PAGE 1.DRAW ONLY

DANCE -M3 -T ALL PAGES, INDIVIDUAL REPCRTS, TREE
IN CURRENT CONTEXT

DANCE ~M3 -T -ERR ALL PAGES, CONCATENATED ERR REPORTS

DANCE /USER/CLASS/n PAGE n ONLY

DANCE -M3 -T -N ALL PAGES, NESTED MODE, TREE IN
CURRENT CONTEXT

SEE LOGICIAN DESIGN COMPILATION SECTION 3.5
FOR DANCE ERROR MESSAGES

devede ik hddkhkkhhhkkhkkkkkhhhkkhhkhkdhdhhhhihkhkhhdhhk i

SUMMARY
e o ot ook o e ol v ok ok v ok ok o v ok ol ok ok e v v e e vk ek ek e o

e DANCE -T -N -M3 -E3
GENERATES n.DFR, n = 1, 2, 3, 4...

¢ INVOEKE THE DANCE-DRINEK SHELL BY:
RUN_DD

e CHOOSE MENU OPTICN "1" UNDER THE SUPER-SHELL

BOTH GENERATE: DANCE.ERR
DRINK. ERR
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DRINK: DAISY RESOLVING LINKER

DRINK PREREQUISITES:

USES .DIF FILES PRODUCED FROM DANCE

¢ REQUIRES PROFILE, GLOBAL NAMES, PARAMETER,
NESTED REFERENCE FILES

¢ RECOMMEND USE OF DRINK CONFIGURATION FILE
® PRODUCES TREE.DFR or INCR,DFR

¢ LINKS THE DRAWING PAGES INTO A SINGLE DESIGN
¢ RESOLVES INTERPAGE REFERENCES
¢ TAKES DATA FROM THE n.DIF FILES, RESOLVES THE
EXTERNAL REFERENCES AND PRODUCES THE
GLOBAL REFERENCES
¢ THE GLOBAL FILE IS (TREE.DNLK)
® GENERATES A REPORT FILE (TREE.DFR)

® DRINK CONFIGURATION FILE - LISTED IN THE PROFILE FILE

@ THE BINARY FILES ARE NAMED 1.DIF, 2.DIF, ETC.
UNLESS LEXICAL MODE IS SET IN THE CONFIGURATION FILE

2-21



INVOKE BY:

DRINK <full-link-mode> [option]... {EXECUTE}
<update-link-mode>

link-file: default is 1.DIF
update-path: default is top of tree

report: TREE.DFR for a full link
INCR.DFR for an update link

Help display:
-H provides. chart of syntax elements

Support files - use to override the PROFILE file:

C <configuration-file>
N <nested-file>

GLOBAL <global-file>
PARAM <parameter-file>

NORMAL INVOCATION:
DRINK ALL TAGES {====
DRINE -M3 -E3 ALL DPAGES
— MESSAGES REPORTED TO SCREEN
DRINK =-U UPDATE LINK ON TREE IN
QURRENT QONTEXT

SEE LOGICIAN DESIGN COMPILATION SECTION 4.3
FOR DRINEK ERROR MESSAGES

Kk khrhhrrhdrhrdrh At h bk r Ak A d At khdhhrdhkhdhidy

¢ USE DRINK -T -M3 -E3
GENERATES TREE.DFR

e INVORE THE DANCE-DRINK SHELL BY:
RUN_DD

e CHOOSE MENU COPTION "1" UNDER THE SUPER=-SHELL

GENERATES : DANCE. ERR
DRINK. ERR
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SPARC: SIMULATOR PARAMETER COMPILER

¢ BUILDS A GENERIC LIBRARY CONTAINING FUNCTIONAL
DESCRIPTIONS OF THE SCHEMATIC COMPONENTS

¢ THE FILE CONTAINS TECANOLOGY, TIMING AND FUNCTIONS

® AMCC LIBRARIES HAVE ALREADY BEEN COMPILED

® DESIGNS SUBMITTED TO AMCC MAY NOT CONTAIN ANY
COMPONENTS THAT THE DESIGNER CREATED - ONLY AMCC
RELEASED MACROS OR AMCC APPROVED PATCHES ARE ALLOWED

SPARC IS BEYOND THE SCOPE OF THE BEGINNER
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'EWS DESIGN METHODOLOGY = DAISY {805)

RON AGIF ~ THE AMCC INTERFACE FORMAT

¢ BEFORE PROCEEDING WITH THE REST OF THE STEPS
USING DAISY SOFIWARE, THE AMCC MACROMATRIX
SOFTWARE TO PRODUCE THE AMCC GENERIC INTERFACE
FORMAT FILE SHCULD BE RUN

¢ THE NEXT STEP IS TO RUN AND SUCCESSFULLY PASS
THE AMCC ENGINEERING REPORTS AND CHECKS SOFTWARE
OR ERCs

¢ FAILURE IN THE ERCs REQUIRES A RE-ENTRY INTQO THE
GRAPHICS EDITOR (DEDl1 CR DED2), THEN AN INCREMENTAIL
DANCE AND DRINK AND ANOTHER ERC EXECUTION

¢ ONCE THE ERCs ARE SUCCESSFUL, THE TIMING CALCULATION
FRONT-ANNOTATION FILE SHOULD BE GENERATED

****************************************************

e INVOKE THE AGIF SHELL BY:

e DIRECT CALL:
RON_AGIF

¢ CHOOSE MENU OPTION "l1" UNDER THE SUPER SHELL
GENERATES: RUN_AGIF.ERR

CIRCUIT. SDI
mis¢. files

LA AR R4 L RS SRS R Rl sl E Y L T TR
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EWS DESIGN METHODOLOGY - DAISY (805)

THE ERCS

¢ THE AMCC MACROMATRIX SUPPORT SOFTWARE INCLUDES AN
EXTENSIVE ENGINEERING RULES CHECKS (ERC) PROGRAM

e THE "ERC" PROGRAM DETECTS ERRORS, SUCH AS:
¢ OVER-POPULATED ARRAYS

EXCESSIVE CURRENT

OVERLOADED MACROS

INCORRECT HQOOE-UPS

INVALID TECHNOLOGY MIXES

PIN-CLASS ERRORS

INVALID LIBRARY

¢ THE ERC PROGRAM ISSUES REPORTS THAT ASSIST IN THE
FINAL. EVALUATION OF A DESIGN, SUCH AS:
e POPULATION, INCLUDING EXTERNAI, PIN COUNT
¢ MACRO USAGE, MACRO OCCURRENCE AND POWER
¢ FAN-OUT LOADING

¢ THE ERC PROGRAM SHOULD BE RUN PRIOR TO SIMULATION

bR Ry Y Y Yy e T I T

¢ INVOKE THE ERC SHELL BY:

RON_ERC
or  AMCCERC
Or chcose menu option "1" under the super shell

GENERATES: AMCCERC.LST ERC report
AMCCIO.LST I/0 list

AMCCXREF.LST cross reference

all files are in the ERC subdirectory
****'k***********************************************
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EWS DESIGN METHODOLOGY -~ DAISY (B09)

FRONT-ANNOTATION
BACK-ANNOTATION

e THE AMCC MACROMATRIX SUPPORT SOFTWARE INCLUDES
AN ANNOTATION PROGRAM THAT ALLCOWS THE SIMULATION
TO BE PERFORMED WITH LOADING DELAYS INCLUDED.

¢ THE FRONT-ANNOTATICN DELAY FILE INCLUDES THE LOADING
DELAYS (N A NET AS FOLLOWS:
¢ ACTUAL FAN-CUT LOAD DELAY
o ACTUAL WIRE-CR LOAD DELAY
¢ STATISTICAL ESTIMATE OF THE METAL LOAD DELAY
BASED (N THE NET SIZE
e ACTUAL OUTPUT CAPACITIVE LOAD DELAY

o AFTER LAYCUT, THE BACK-ANNOTATION SOFTWARE WILL PROVIDE
A BACK-ANNOTATION DELAY FILE THAT WOULD BE SUBSTITUTED
FOR THE FRCHNT-ANNOTATION DELAY FILE

e e e ol e e e e o e o o o ok o e e o O o 5 o o o e e o o o oA e o ok o ol e o 3 o ol ol e o W ok

¢ INVOKE THE ANNOTATION SHELL BY:

RON_ANN
or AMCCANN
or choose menu option "2" under the super shell

GENERATES: RUN_ANN.ERR

PROIUCES: FNTMIN.DSY the delay files
FNTMIL.DSY OR FNTCOM.DSY
(FNTNOM.DSY for your own use)
BAMCCPEG,LST REFORT FILE
QUTPUT, DLY (DATA FILE)

e e e o o o ol e o R o R R o R oA e R e o o oo e o ol o ok o ol o o o o e o o e e e e R R ok
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EWS DESIGN METHODOLOGY ~ DAISY (805)

SIFT: SIMULATOR INTERMEDIATE FILES TRANSLATOR

¢ PROCESSES INFORMATION GENERATED IN DANCE, DRINK
PLUS THE SPARC~GENERATED AMCC LIBRARIES

¢ PREPARES DATA FOR USE BY DLS/MDLS/DTV

® SIFT DETERMINES ON A PAGE BASIS
THE RELATIONSHIP BETWEEN COMPONENTS ON A PAGE
AND THE INFORMATION IN THE LIBRARY

SIFT PREREQUISITES:

USES n.DIF FILES PRODUCED FROM DANCE
® USES TREE.DNLK FILE PRODUCED FROM DRINK

¢ REQUIRES PROFILE, SIFT CQONFIGURATION FILE,
SPARC LIBRARY FILE(S) {AMCC LIBRARY}, PARAMETER
AND NESTED REFERENCE FILES

¢ PRODUCES n.SIF AND TREE.SIF FILES

® OPTIQNALLY PRODUCES n.SFR AND TREE.SFR FILES
{NOT USUALLY REQUIRED WHEN RUNNING AN AMCC
LIBRARY)
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EWS DESIGN METHODOLOGY - DAISY (809)

INVOKE BY:
SIFT [design-~pathl loptionl)... {EXECUTE}

NORMAL INVOCATION:

SIFT PROCESSES FILES FOR TREE
IN CORRENT CONTEXT

SIFT -M3 SAME BUT ADDS MESSAGES

SIFT ~-M3 -L =R SAME BUT ALSO DISPLAYS

CONFIGURATION FILE
AND GENERATES TREE.SFR
BAND n.SFR FILES

SEE LOGICIAN DESIGN COMPILATION SECTION 6.9
FOR SIFT ERROR MESSAGES - 1IBS

RARA R A AT ARA AR AAA AR AT AR TR ARk AR AR Ak ek

SIFT SHELL USES:
SIFT -M3 ~LIB S$FAMILY/PATCHS$1.SLIB .veescanees

¢ INVOKE THE SIFT SHELL BY:
RUN_SIFT [optionl option = MIN
NOM
COM BIPOLAR
COM4 OR COMS BICMOS
MIL
THE OPTION IS REQUIRED

¢ OR CHQOOSE MENU OPTION "3" UNDER THE SUPER-SHELL
and follow the prompt (RECOMMENDED)

GENERATES 3 SIFT.ERR

1242242 2 2 a0 2 d R R 222 R aad il sl i dddd sl sl )]s &2y gy
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SING: SIMULATION INPUT GENERATION
SING PREREQUISITES:

e USES THE BINARY FILES PRODUCED UNDER
DANCE AND DRINK

® USES A SMALL NUMBER OF USER-WRITTEN PROGRAMS
THAT EXTRACT AND FORMAT INFORMATION

¢ ALLONS THE EXTRACTION OF INFORMATION FROM A
DRAWING SUCH AS COMPONENT NAMES AND ATTRIBUTES,
PAGE NUMBER, CONNECTIVITY, PARAMETER VALUES

® PRODUCES INPUT FILES FOR SIMULATORS AND OTHER
DESIGN AUTOMATION TOOLS

SING IS BEYOND THE SCOPE OF A BEGINNER

*h

i L T L L R e Ty L T T T LT

SING "TC DAISY" SHELL:
USES: SING ~T ~M3 ~MCF /AMCC/SOM_MARER/SOM _MCF

¢ INVOKE THE SOM_MAKER SHELLS, BY:
RUN_SMAKER

® OR CHOOSE MENU OPTION "3" UNDER THE SUPER-SHELL

GENERATES: SOM_MAKER.ERR
A T e T T L
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EWS DESIGN METHCDOLOGY - DAISY (805)

OPTIONAL STEP

FMT_CSD.SING: FORMAT CONTROL FILE

e THIS IS THE FILE FROM WHICH THE DLS/DTV DEFAULT
"FORMAT IS CREATED -~ controls WAVE and LIST formats

— —— - - - - - i —— — — —

THIS FILE MAY BE EDITED USING TEC
MOVE SIGNALS, ADD SIGNALS (ANY INTERNAL NET NAMED
ON THE DRAWING -

® ADD SIGNALS BY DUPLICATING AN EXISTING LINE
- THERE ARE SPECIAL CHARACTERS YOU CANNOT
SEE OR DECIPHER
USE TEC AND EXIT WHEN FINISHED
e THEN USE THE COMMAND:
FMT_CSD. SING
TO RE-CREATE THE FMT FILE USING THE NEW
VERSION OF THE FMT_CSD.SING FILE

e THIS FILE IS A FOR~-YOUR-OWN REFERENCE

e NOTE: FMT IS NO LONGER OF INTEREST TO AMCC

® EXIT THE SUPER SHELL BEFORE EDITING FMT_CSD.SING

¢ NOTE: YOU MUST RUN BOTH THE FMT_CSD.SING COMMAND AND
STEP 3 (RUN_SOM) IF YOU EDIT FMT_CSD.SING
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SOM SOM_MCF.SING -M3

DLS <1

FORMAT
CARYIN@S16BITADR/3:CARYIN
3DATAPESIGBITADR/2:DATAS
3DATA1@S16BITADR/2:DATAL
3DATA1Z@S16BITADR/2:DATALS
3DATAL19S16BITADR/2: DATALL
3DATA120516BITADR/31DATAL2
3DATA139S16BITADR/31DATAL3
3DATA149S516BITADR/3:DATALS
3DATA15@S16BITADR/3:DATALS
3DATA26516BITADR/2:DATAZ
3DATA3@S16BITADR/2:DATA3
3DATA4QS16BITADR/2: DATAS
IDATAS@S16BITADR/2: DATAS
3DATAB@S16BLTADR/ 21 DATAG
3DATA78S16BITADR/21DATAY
3DATAS0S16BITADR/ 21 DATAB
3DATA9@S16BITADR/2:DATAY
3DATBA@Si6BITADR/4:DATBE
3DATB1GS16BITADR/4:DATBL
3DATB1P@516BITADR/4: DATRIR
3DATB119S16B1TADR/4:DATBL1
3DATB12¢S16BITADR/31DATBL2
3DATB13@S16BITADR/3:DATB13
3DATRB140516BITADR/3:DATELA
3DATB15@S16BITADR/3:DATB1S
3DATB2@S1GBITADR/ 4:DATR2
3DATB3@S16BITADR/4:DATBE3
3DATRBAGS16BITADR/4:DATBS
3DATBS@S16BITADR/ 41DATRS
3DATBEGS16BITADR/ 4:DATBG
3DATB7@S16B1TADR/ 4:DATE?
3DATBERS16BITADR/41DATBS
3DATBI@S16BITADR/4:DATBY
JEXTCLK@S16BITADR/18:EXTCLK
3EXTRSTES16BITADR/18:EXTRST
3MUXA@S16BITADR/ 2 tMUXA
SMUXBE@S{6BITADR/ 4 :HUXB
3CARQUTES16BITADR/ 11 CARQUT
3FZEROGS16BITADR/ 181 FZERO
3NEXTOES16BITADR/ 61 NEXTE
3NEXT1@S16BITADR/6tNEXTL
INEXTL12@S16BITADR/ S NEXTIN
3HEXT11@S16BITADR/B:NEXTIL
3NEXT12@S516BITADR/9+NEXT12
3NEXT139S16BITADR/9:NEXTL3
3NEXT140S16BITADR/9:NEXT14
3NEXT15RS16BITADR/9: NEXTLE
3NEXT2@S16BITADR/61NEXT2
3NEXT3Q@S16BITADR/61NEXT3
3NEXT4QS16BITADR/ 7 1 NEXT4
3NEXTS@S16BITADR/ 7 NEXTS
3NEXTEOSI6RITADR/7:NEXTE
3NEXT7®S16BITADR/ 7t NEXT?
3MEXTBGES16BITADR/BINEXTA
3NEXT9@S16B8ITADR/B: NEXTI
35UMEBS16BITADR/6:SUME
3SUMI@S16BITADR/6:SUML
3SUM1EQeS16BITADR/8:1SUMLE
35UM11@S516BITADR/B:SUMIL
35UM12@S16BITADR/9:S5UML2
3SUMI3RSI6BITADR/9:SUMI3
3SUM14@516BITADR/9:5UM14
35UMI5GS16BITADR/9:SUMIE

(805)

3SUM2@516BITADR/6:5UM2
35UM30S16BITADR/6:5UM3
35UM4@516BITADR /7 : SUM4A
ISUM5@S16BITADR/715UMS
35UMBRS16BITADR /71 5UME
3SUM7@516BITADR/7:15UM7
3SUMB@S1EBITADR/8:5UMB
3SUM9GS16BITADR/B:5UMS
a5

PUT FMT

QUIT N

H

FMT CSD.SING
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EWS DESIGN METHODOLOGY - DAISY

SOM CONTROL FILE

e PROVIDES SIGNAL STIMULUS _
& PROVIDES OTHER INFORMATION FOR USE BY DTV/DLS/MDLS
e UP TO 9 SECTIONS MAY BE

$CAPACITANCE
$CONFIGURATION
SDATA
SINITIALIZE
$INPUTS
SOUTPUTS

$PMX_INFO

$SIGNAL_GENERATORS

$TIMING

CAPACITANCE
DATA
INITIALIZE
PMX_INFO
TIMING

* * % % * *

* ¥

DEFINED:

USE DEFAULT

NOT FOR FUNCTIONAL,

PARAMETRICS

NOT FOR FUNCTIONAL,
PARAMETRICS

FOR DATA FILE

FOR PRINT CN_CHANGE

(805)

AC TEST

AC TEST

FOR TEGAS TESTPATT FORMAT
FOR QUTPUT FILE DESCRIPTION

DEFAULT FOR TIME

0

USE IF SIGNAL NOT IN DATA

FILE

e EITHER INPUTS OR BIGNAL_GENERATORS MUST BE USED

THE $END MUST BE AT THE END OF THE SOM CONTROL FILE

THE SCONFIGURATIOR

SECTION

¢ SPECIFY VALUES USED BY THE SIMULATION PROGRAMS
@ DEFAULT VALUES NORMALLY UNCHANGED

THE $DATA SECTION
&« FOR ROMS, RAMS,

SIMULATIONS

PLAS -~ at-speed simulation only!
¢ DO NOT USE FOR FUNCTIONAL, AC TEST OR PARAMETRIC

THE 3INITIALIZE SECTION

e SPECIFY INITIAL VALUES FOR A SIGNAL OR GROUP OF
SIGNALS - WHEN IMPOSSIBLE TO DO OTHERWISE
¢ BMCC REQUIRES THAT A FUNCTICWNAL SIMULATION BE

.

AND PARAMETRIC TESTS.

APPL;ES T0 AC TEST
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EWS DESIGN METHODOLOGY ~ DAISY

UNEDITED FILE

(805}

L1t

-

* DESIGN PATH /USER/CLASS/S16BITADR DATE 18 NOV 19998 16:34
-

" COMPANY CIRCUIT_NAME

"

* ARRAY PO® REY
- -

* DESIGHER

-

* What tests does this control file support:
-

L]

»

w

t

*l!t/

/*%%  Configuration section Kwww/

SCONF IGURATION

GATE_ACTIVITY_LEVEL := 180;

IMMEDIATE _ACTIVITY_LEVEL := 194;
TIHING_CHECK = 1;

/**™ Signal generator section ***%/

ESIGHAL_GENERATORS
@S16BITADR/3:CARYIN := @@tFQ
@S516BITADR/2:1DATAS 1= QO:FU
@S16BITADR/2:1DATAl = GF:FF ;
@S16BITADR/21DATALS 1= BA:FE
@S16BITADR/2:1DATALL = QB:FE
@516BITADR/3:DATALZ = @B:Fg
@516BITADR/3:DATALZ 1= QO:FQ
G516BITADR/3:DATAL4 1= QO:1FF
@S16BITADR/3:DATALS 1= @@:iFH
@S16BITADR/2:DATAZ := GF:FF ;
@S16BITADR/2:DATAS = @F1FE
@SIGBITADR/2:DATA4 1= @F:F8
@S16BITADR/2:DATAS 1= QO:F@
@S16BITADR/2:DATAE 1= QU:F@
@S16BITADR/2:DATA7 1= B@:FH
@S16BITADR/21DATAS 1= B:FA
GS16BITADR/2:DATAY 1= GO:FF
@516BITADR/41DATBY 1= QO:F@
@S16BITADR/4:DATBL t= GE:FQ
GS1GBITADR/4:DATBLE = GHIFY
GSIGBITADR/4:DATBL]l := @@1FH
OS16BITADR/3:DATB12 1= Q8 :Ff
GSIGBITADR/3:DATRI3 1= @O:FQ
@SIGBITADR/3:DATBL4 3= @F:FF
BSIGRITADR/2:DATRBIE 12 RA:FH
OS16BITADR/4:DATBZ 1= @@:F@
@S16BITADR/41DATB3 := @O:1FF
@S16BITADR/43:DATB4 1= @G:FH
BS168ITADR/4:DATBS 1= Q:FQ
@S16BITADR/4:DATBE t= GO:FY
@S16BITADR/41DATB7? 1= @O:FH
@S16BITADR/41DATB8 1= GO:F@
GS16BITADR/41DATBY = @0:FQ
@S516BITADR/19EXTCLK = Q@1FgQ
@S16BITADR/1P:EXTRST 1= @F:1FH
@S16BITADR/2:1MUKA 1= G@:FF ;
@516BITADR/4:MUXB t= @O:FO :
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SIGNAL GENERATOR EXAMPLES:

€CLASS/1.SIGNAL := €@0:F0; AT TIME=ZERO,FORCE TO ZERO

8CLASS/1.EXTCLK := €0:F0, [10000:F0, 10000:F1];
100ns CLOCK

[10;F1,10:F0I**; INDEFNITE REPEAT
RELATIVE - 10 STEPS EACH

€1000:F1; ABSOLUTE TIME
C(ANNOT USE IN A REPEAT STEP

[1000:F1,1000:F0]*20; 20 CYCLES QOF 10ns HIGH,
10ns LOW, THEN HOLD
(Q5000 scale)

[10000:F1,10000:F01*100, €@2005000:F1;
absolute must not be less than time passed

e RUN SMT TO CONVERT A MAESTRO SOM MCF.SING FILE
TO A DNIX SOM_MCF.NEW FILE
e o o BE AT THE SAME TREE NODE!
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SIGNAL GENERATOR EXAMPLES
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THE $0OUTPUTS SECTION - MANDATORY

® TO USE AMCCSIMFMT, THE OUTPUTS SECTION IS MANDATORY
NOTE: THIS SECTION IS NOW REQUIRED IN LIEU OF
THE FMT FILE

e ALL PRIMARY INFUTS, ALL PRIMARY QUTPUTS, AND
ALL 3-STATE AND BIDIRECTIONAL ENABLE SIGNALS
MUST BE LISTED IN THE QUTPUT FILE FOR FUNCTIONAL
AND AC TEST VECTORS - USE SAME FORMAT FOR AT-SPEED

e FAILURE TO INCLUDE ALL REQUIRED SIGNALS CAN RESULT
IN DESIGN SUBMISSION DELAYS

SAMPLED :
L e I R L T T F T e T T

$OUTPUTS

FILE /USER/CLASS/JOHN/DQE/QUT_DATA <-
@DOE/1:VAR1, VAR2, VAR3,

@DOE/2:SIGl, SIG2;

LA AR AR R AR il iRl sttt R Y ] 1Y Y

e THE 5 SIGNALS ARE WRITTEN IN FIRST ON LEFT, ETC.
ORDER IN THE FILE NAMED OUT DATA IN THE PATH
/USER/CLASS/ JOHN/DOE

¢ NOTE PUNCTUATION
e SEMICOLON ONLY AT THE END QF THE LIST
¢ COMMAS AS SEPARATORS IN THE LIST
e "<-" AT END OF FILE DEFINITION
¢ SIGNALS ON THE SAME PAGE CAN BE GROUPED
BUT DIFFERENT PAGES REQUIRE A NEW LINE
SIGNALS COULD EACH HAVE THEIR CWN LINE
¢ ANY SIGNAL NAMED ON THE SCHEMATIC MAY
APPEAR IN THE $QUTPUTS SECTION
e "S" AT THE END OF THE "$QUTPUTS"™ - COMMON
ERROR IS TO FORGET IT OR TO TYPE A "$"
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EWS DESIGﬁ METHODOLOGY - DAISY (805)

® SUBMIT SAMPLED SIMULATION OUTPUTS FOR FUNCTIONAL,
AT-SPEED AND AC TEST SIMULATIONS

P, e EEEEEEEE AR Ad e mee——————————— -y
/* QUTPUT FILE SECTION - YOU MUST ADD THIS */
/* UNTIL AMCC CAH AUTOMATE ITS CREATION >/
/* - 1T 1S REQUIRED FOR AMCCSINFMT */
T iy e ——————————— e —— wy
SOUTPYUTS

/T PRINT_ON_CHANGE w»/
/* PUT THISTIN TO CHECK SKEW ON INPUTS %/

LA Ty —— e mmm——————— - [P — wy
;: LIST THE FILE WHERE YOU WANT THE RESULTS :;

FILE fUSER/CLASS/S1SBITADR/QUTPUT.LST <~

AT camamaa e m—m—m———— e EmsEEAEE A~ e———m——————— LY;

;: IHPUT SECTIOR LIST ALL PRIMARY INPUTS HERE w*/

................ emmmmmmmmmmmttc—cc e e————— &

OSIEBITADR/1H+EXTCLK, EXTRST,
@516BITADR/3:CARYIN,

@S16DITADR/310ATALE, DATA14, DATALG, DATAL12,
@S16BITADR/2:DATAIL, DATA1Z, DATA9Y, DATAB, DATA?, DATAS,
9S1EBITADR/2:1DATAS, DATA4, DATAJ, DATAZ, DATA1, DATAP,
O516BITADR/2:MUXA,

@S16B1TADR/3:DATBIS, DATB14, DATBL3, DATB1Z,
@S16BITADA/4:DATBI1, DATBi#, DATBY, DaTsa, DATB7, DATBS,

@S1&BITADR/4:DATB5, DATB4, DATE3, DATBZ, DATBl, DATBS,
@SIGRITADR/4:MUNB,

———————————————————— - NS

5: OUTFUT SECTION LIST ALL PRIMARY QUTPUTS HERE ./

..................... P 74

9S16BITADR/18:FZERD, CAROUT,

@S16BITADR/91SUM1S, SUMLI4, SUMIZ, SUM12,
@S16BITADR/B:SUM11, SUM1d, SUM9, SUMB,
9S1GBITADR/7 tSUMT, SUMG, SUMS, SUM4,
S1GRITADR/B:SUMI, SUMZ, SUMI, SUMF,

@S16BITADR/9INEXTLS, REXT14, MEXT13, HEXT1Z,
@S16BITAOR/BIHEXTLl, MEXT18, NEXTO, MEXTS,
9S16BITAQR/7:NEXT7, NEXTS, HENT5, MEXT4,
OS16BITAOR/G:NEXT3, NEXT2, HENT1, NEXT:

I e ————— AmmA— e ——————————————— rememe - —— W

/™ INTERNAL ENABLES LIST HERE (IF ANY) */

I® o maa ettt ————————— e x7

SEND

2-37



EWS DESIGN METHODOLCGY - DAISY (805;

SAMPLED FILE OUTPUT SECTION

f¥ ==c===zag=szizsam EEEAmSssSazzsosSmssscsams====coosz N/
SQUTPYTS

FILE /USER/CLASS/MUX16/FUNCTION.VLAF <-

I e e e A —— e L3
/* LIST ALL PRIMARY INPUTS EXCEPT THERMAL DIODES */
/* AHD VBB MACRO INPUTS W
IH o e *f

@MUX15/2:EXTCLX, EXTRST,

OMUX16/3:SELCT3, SELCTZ, SELCTi, SELCTSH.

@MUX16/3:DATH, CAT1, DATZ2, DATZ, DAT4, DATS, DATG, DAT?,
@MUX16/3:DATE, DATY9, CGATLH, DATil, DATIZ, DATIZ, DAT14, DATIS,

o et e e wy
/* LIST ALL PRIMARY OUTPUTS EXCEPT THERHMAL DIQDES =/
__________________________________________________ *y

/i ___________________________________________________ */
/® LIST 2-STATE ENABLES AND BIDIRECTIOMAL ENABLES HERE */
/% IF ANY »y
/l ___________________________________________________ */
SEND
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® FOR THE SAMPLED OUTPUTS SECI'ION
DATA IS WRITTEN FOR EVERY "VIEW" (RECORDED} STEP BUT
ONLY FOR THOSE SIGNALS LISTED IN THE SOUTPUTS SECTION
(LIST RECORDS ALL SIGNALS LISTED IN THE FMT FILE)

¢ DIFFERENT APPROACH: PRINT_ON_CHANGE

PRINT-CN-CHANGE
R L T T e L]

$OUTPU TS

PRINT_ OHN_CHANGE

FILE /USER/CLASS/JOHN/DOE/QOUT_DATA <-
8DOE/1:VAR1, VAR2, VAR3,

8DOE/2:5IGl, SIG2;

dR Ak dh ko kh ko kkk Rk kh ok kkk ok h kAo kdokkkokkdok

¢ THE USE OR PRINT ON_CHANGE CAUSES DATA TO BE WRITTEN
ANYTIME THAT ONE OF THE MONITORED SIGNALS CHANGES

VALUE
¢ ITEMS IN EITHER THE LIST MAY BE INPUTS,
INTERNAL NETS THAT HAVE BEEN NAMED ON THE SCHEMATIC,

OUTPUTS

¢ ITEMS NOT NAMED CAN BE PIECED IN - NOT A GOOD POLICY

TO DO THIS - PLAN AHEAD!

¢ SUBMIT PRINT-ON-CHANGE FILES FQR AT-SPEED AND

AC TEST SIMULATION
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THE $INPUTS SECTION - OPTIONAL

e IF INPUT VECTORS FOR THE SIMULATION ARE TO BE SUPPLIED
BY A SEPARATE FILE, THIS SECTION DESCRIBES THAT FILE

o SIGNALS IN A SIGNAL GENERATOR SECTION CANNOT ALSO BE
IN A "REMOTE"™ DATA FILE AND VISA VERSA '

Ak kA hkhkhhk kb hkhkthh itttk h bk hh kb kb bk kb krdhthddiy

SINPUTS

FILE /USER/CLASS/JCHN/DOE/DATA ->
@DOE/1:VAR1, VAR2, VAR3,
@DOE/2:8IG1l, SIG2;

FTTY IR RS SRS SR RS LR SR FR LSRR R R R AL RN TS

¢ THE 5 SIGNALS ARE IN FIRST ON LEFT, ETC. ORDER
IN THE FILE NAMED DATA IN THE PATH
/USER/CLASS/JCHN/DOE

® NOTE PUNCTUATION

SEMICOLON ONLY AT THE END OF THE LIST

COMMAS AS SEPARATORS IN THE LIST

"->" AT END QF FILE DEFINITION

SIGNALS ON THE SAME PAGE CAN BE GROUPED

BUT DIFFERENT PAGES REQUIRE A NEW LINE

SIGNALS COULD EACH HAVE THEIR COWN LINE

® NO SIGNAL IN THE LIST MAY ALSO APPEAR
IN THE $SIGNAL_GENERATOR SECTION

@ "S" AT THE END OF THE "$INPUTS" - COMMON
ERROR IS TO FORGET IT QR TO TYPE A "§"
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SAMPLE INPUT SECTION

AND DATA FILE
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TO GENERATE FMT _CSD.SING AND A DRAFTED, UNEDITED
SOM_MCF.SING FILE, INVOKE SMAKER:

L3233 432323 22 d sl ad d il Rid ol it il dsdd eyl

¢ INVOKE RUN_SMAKER
OR CHOOSE MENU OPTION 3 UNDER THE SUPER-SHELL
BOTH SHELLS WILL END WITH "TEC SOM_MCF.SING"

o PERFORM THE EDITS DESIRED

o SUPER SHELL WILL REDISPLAY ITS MENU WHEN TEC IS EXITED

LI 22 1223 a2 2 2Rt d d a il Yy

IF YOU ARE GOING TQ CREATE A DATA FTLE
=_EXIT THE SUPER-SHELL
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FAL LT}

. DESIGN PATH /USER/CLASS/SIGBITADR  DATE 18 NOV 1997 12:38
. COMPANY __aMCC CIRCUIT_NAME 16 BIT ADDR
:ARRAY oi13ges___ POS# — REV

. DESIGNER DEW

: What teats doss this control file supporti

. — FUNCTIONAL VECTOR GNERATION FOR THE ___ .
E ——.ADDER - A CASE STUDY

!lti,

L e e e e e em .
juTlofenflguration section | xeer/ .
SCONF IGURATIQN

GATE ACTIVITY_LEVEL 1= 128
IMMEDIATE_ACTTVITY_LEVEL 1= 148
TIMING_CHECK := 1;

S e e e e ;A d e —r e e ———— *7
--------------------- :

" INPUT SECTION - voOU CRE&IE_IEE? ______________ ';'

SINPUTS

/™ TELL THE SYSTEM WHERE TO FIND THE DATA */

FILE /USER/CLASS/S16BITADR/INPUT.DAT =->

------------- ny
A et —— .
/% INCLUDE ALL PRIMARY INPUTS EITHER IN THIS
/* SECTION ORLIN AN "SSIGNAL_GENERATORS SECTION n/

BE */
4* OR USE BQTH SECTIONS - BUT AN INPUT CAN ONLY
/* DEFINED ?N ONE PLACE OR THE QTHER AT ANY TIME "/

--------------- t,
Ll T T sl
/* LIST INPUTS IN THE ORDER THAT THEY ARE IN :;
j+ IN_THE REMOTE oATA FILE —~  — ~ "~ i/
N e e e e eemmn

@SIGB[TADRIIHIEXTCLK.
GS16BITADR/ 193 EXTRST,
@SIGBITADRI3:CARYIN,

GSIGBITADRIZ=0ATA5.
GS16BITADR/21DATAL,
@SISBITADRIZ:DATAZ.
@SIGBITADRIZ:DATA3.
@SlEBITADR/Z:DATAd.
@S16BITADR/ 2:DATAS,
@SIGRITADR/2:DATAG,
@SISBITADRIZ:DATAT.
@SISBITADHIZ:DATAB.
GSIEBITADRIZ=DATA9,
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@SIGBITADR/2:DATALL,
@S16BITADR/2:DATALL,
@S16BITADR/I:DATALZ,
@S16BITADR/3:DATALS,
S16BITADR/3:DATALS,
@S16BITADR/3:1DATALS,

@S16BITADR/2:MUKA,

GS16BITADR/41DATRSY,
@S168ITADR/4:DATEIL,
@S16BITADR/4:DATB2,
@S15BITADR/4:DATBI,
@S16BITADR/4:0ATBA,
@S16BITADR/4:DATBS,
@Si6BITADR/4:DATBG,
9S16BITADR/4:DATE?,
@S16BITADR/4:0DATEB,
@S16BITADR/4:DATREY,
@S15BITADR/4:DATBLA,
@S16BITADR/4:0ATEI1L,
#S16BITADR/3:DATB12,
@SIGBITADR/3:DATB13,
@S16BITADR/3:DATE14,
@S16BITADR/3:DATEIS,

@S15BITADR/ 4 1MUKB;

/"

/% QUTPUT FILE SECTION - YOU MUST ADD THIS "/
/% UNTIL AMCC CAN AUTOMATE ITS CREATION "/
/* - IT 1S REQUIRED FOR AMCCSIMFMT */
/‘ ———————————————————————————————————————————————— L3

$OUTPUTS

/* PRINT_ON_CHANGE */
/% PUT THIS IN TO CHECK SKEW ON IKPUTS */

@516BITADR/18:EXTCLX, EXTRST,
@S16BITADA/I:CARYIN,

?S16BITADR/3:DATA1S, DATAl4, DATAL3, DATAlZ,
@S16BITADR/2:DATALLl, DATAL®, DATA9, DATAS, DATAZ, DATAE,
@516BITADR/2:DATAS, DATA4, DATA3, DATA2, DATAL, DATAZ,
@S16BITADR/ 21 MUKA .,

@S16BITADR/3:DATBLS, DATB14, DATB13, DATBIZ,
@S1EBITADR/4:DATE11, DATB1S, DATBY, DATBR, DATB?. DATBG,
@S16BITADR/4:DATBS, DATB4, DATB3, DATB2, DATBY, DATEZ,
GS16BITADR/4:MUXB,
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@S16BITADR/1@:FZERO, CARQUT,

@SIEBITADRIB:SUHIS. SUM14, SuMl13, SUM12Z,
GS16BITADR/8:SUMI1, SUMLY, SUM3, SuUMs,
@S16BITADR/7:SUM7, SUMS, SUMS, SUM4,
@516BITADR/51SUM3, SUMZ. SUM1, SuMa,

@SlﬁBITADR!S:NEKTlE. NEXT14, NENT13, NEXT12,
@S16BITADR/8:NEXTIL, NEXT192, NEXT9, NEXTH,
@S16BITADR/7:NEXNT?, NEXTo, HEXTS, NEXT4,
@SIEGITADRIG:NEXTS. NEXT2, NEXT1, NEXTH;

A e e e~ ccm———
I-
e e T Tty o SN

L e e e et —————— e

I: INCLUDE AN “SEND" STATEMENT
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SDATA_HEADERS

STYPES

1/0
SFORMATS
TIME_VALUE

$TOTAL_COLUMNSS

5 37
$BASES
DB
EFIELDS
TIME

£FIELDS
VALUE

189292
119899
120888
132288
140009
150809
162988
1799949
1a9e8e
19298d
200009
21eege
2292849
239999
249888
250009
2608088
279939
28REEd
299999

EECODDDDDRODODDDDDDMDDDDDDODDDODODODM
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1Za11111111111111110000090020908883R38
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1000 ARRRoeaEdeaaaedL1111111111111118
BRABBOAAddANddRaed11111111111111118@
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o0e0eeREgReeRRagEd0ee0R0BARREdRE00R 0
LETNL11111E0110 1)\ e0aaaaeeeaaasaay

FELVLITLILELLIL RN L) I MR ER AR aaa e
1gt1tisi1etitt1ot1ist1irnitlniiig
AILIL1E1113011011110111101 111119

111111
191 080PPaR0Baegagaed111t1111111111119
B AGApAACaRARIagAgAI1111111111111148
LA IeRBAARIAANINEDIN SRR ABEACAAITARD
AALACABIORNDARRONRBRNABEIOAAAARORABERBEY
1811131115111 11980000008000088881

EALLI11111L11111111190900880000R0889]
1901111111014 21222110221201211
Beglillll111111 111t 11i111eat1zeiet
190000 A0deeAAaaaatii11ii11i111t1111
BAOAEAAEo0aP0AFada111111111211111111
1000PB000BEEEREIANN | AeIDIAIRXANAIFILD 1
00PPPRRFAABAAINRILT )\ JUIRIARRARAREALD ]
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INVOKE BY:

SOM control-file [optionl... (EXECUTE}

control-file is the name of the SOM contrel file as
defined by the user and this MUST be supplied (no default
to SOM_MCF.SING)

NORMAI, INVOCATION:

SOM SOM_MCF USES SOM_MCF IN CURRENT CONTEXT
AS QONTROL FILE
S0M SOM_MCF.SING ~M3 ~-L SOM.ERR
SAME AND DISFLAYS CONTROL FILE
AND ERROR MESSAGES; CREATES
AN ERROR FILE LISTING THE
CONTROL FILE AND POINTING AT THE
SUSFECTED ERROR(S)

SEE LOGICIAN DESIGN COMPILATION SECTION 7.6
FOR SOM ERROR MESSAGES - TBS

LA AR L TR LTI R L R R R g g e T T 2T
S0M - TCAL SHELL:
SOM <control file name> -M3 -L <error file name>
© INVOKE THE SOM - TCAL SHELL BY:

RUN_SOM <som-ctl-filename> <tcal-delay-fllename>
@ OR CHQOSE MENU OPTION "4" UNDER THE SUPER-SHELL

GENERATES: SOM.ERR
TCAL.ERR

LR R AL F T E 2R R R R T Ry Ry R g R R gt

2-49



EWS DESIGN METHODOLOGY - DAISY (809)

TCAL: TIMING CALCULATOR
TCAL PREREQUISITES:

o USES AGIF NETLIST PRODUCED FROM TREE.DNLK
~- CIRCUIT.SDI

[ PRODUCES FNTxxx.DSY ONE MIL AND ONE MIN
OR ONE COM AND ONE MIN FILE
- NOM file provided for convenlence
o MODIFIES DELAYS IN A DTV/DLS INPUT FILE

¢ USED TO INCORPORATE LAYOUT-DEPENDENT DATA
INTO THE DELAY TIMES CALCULATION

¢ USED FOR AMCC FRONT-ANNOTATION (BEFORE LAYOUT)

e USED FOR AMCC BACK-ANNOTATION (AFTER LAYOUT)
INVOKE BY CALLING IT CUT WITH THE RUN_SOM SHELL

SEE LOGICIAN DESIGN COMPILATION SECTION ....
FOR TCAL ERROR MESBAGES

NOTIFY AMCC ON RECEIVING ERROR MESSAGES

AFTER YOU VERIFY THAT THE FRONT~ANNOTATION
CIRCUIT AND THE VERSION YOU ARE NOW TO SIMULATE
ARE THE SAME.

e USE TEC TO EDIT THE FRONT-ANNOTATION FILE UNDER
APPROVAL OF AMCC

¢ EDITING OF THE INTERMEDIATE-ANNOTATION FILE
IS FORBIDDEN

o EDITING OF THE BACK-ANNOTATION FILE IS FORBIDDEN

T LT L I R I I T T Ty 2 ey
@ INVOKE THE SOM - TCAL SHELL BY:

o USE: RUN_SOM <som-ctl-filename> <tcal-delay-filename>
¢ OR CHOOSE MENU OPTION "4" UNDER THE SUPER SHELL

GENERATES: SOM.ERR
TCAL.ERR

RAAAATR AR AR AN AAA AR AR R AR T AR AR AR AT AR A AR A AR A AR AR R AR ok
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DLS

THE SAME UNDER MAESTRO OR DNIX
DTV

THE SAME UNDER MAESTRC AND DNIX
For both:

¢ USE TEC TO CREATE A SHELL SCRIPT TO KEEP
TRACK OF STEPS

9 SHELL SCRIPT 1S A REQUIRED PART OF
THE DESIGN SUBMISSION PACKAGE

¢ EDIT THE MODE SCREEN FOR THE PROPER MULTIPLIER
USE MAX FOR MILITARY AND COMMERCIAL WORST-CASE
MAXIMUM AND USE MIN FOR THE NOMINAL OR MINIMOM
LIBRARY WORST-CASE MINIMUM.

SAMPLE RUN_DLS SHELL: SUYSFR~ ._*;r/*f.@,;;)
TEC RIN_DLS
RUN_. SOM
DLS <<!
GET DLS FMT ¢--- EDITED ON A PREVIQUS
VIEW 9999 10000 (MODE AND FORMAT)
RUN 1000000
START 0
LIST § L1
{ENTER}
QUIT
N
1

& CALL ABOVE BY TYPING: RUN_DLS

Note: For Bipolar arrays, BiCMOS arrays, the VIEW step
AC Test

command for DLS for Functional and sampled
gimul ations should be:
VIEW 9999 10000

to start sampling at 9999 simulator steps {99.99

sample every 10000 simulator steps (100ns}).

AT-SPEED simulations will sample at a differe
(based on the maximum frequency of operation).
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This is a DNIX FMT window created from an edited FMI_CSD.SING file.
- This can be printed out with the DNIX op sys.
~ or {better?) use a copied version of the FMT_CSD.SING
to create an I/0 list

USE FOR YOU (WN DEBUG - CONTROLS LIST AND WAVE FORMATS
= NOT USED IN DESIGN SUBMISSION

NAME BASE TPOLARITY STRN TRC? SIGNAL_LIST S
CLOCK BIN + OFF ON @&CLASS/2:CLOCK

YOUuTPT BIN + OFF ON @CLASS/2:YOUTPT

SELCTO BIN + OFF ON €CLASS/1:SELCTO

SELCT1 BIN + OFF ON @CLASS/1:SELCT1

SEL(CT2 BIN + OFF ON €eCLASS/1:SELCT2

SELCT3 BIN + OFF ON @CLAsS/1:SELCT3

DATO BIN + OFF N €&CLASS/1:DATO

DATL BIN + OFF ON @CLASS/1:DAT1

DAT2 BIN + OFF ON &CLASS/1:DAT2

DAT3 BIN + OFF ON @CLASS/1:DAT3

DAT4 BIN + OFF ON €CLASS/1:DAT4

DAT5 BIN + OFF ON @CLASS/1:DATS

DATG BIN + OFF ON @CLASS/1:DATé

DAT7 BIN + OFF ON 6CLASS/1:DAT7

DATS BIN + OFF ON E€CLASS/1:DATS8

DATY BIN + OFF ON @CLASS/1:DATI

DAT1O BIN + OFF ON @CLASS/1:DAT10

DAT11 BIN + OFF ON @CLASS5/1:DATI11

DAT12 BIN + OFF N €CLASS/1:DAT12 ;
DAT13 BIN + OFF ON @CLASS/1:DAT13 L
DAT14 BIN + OFF ON @CLASS/1:DAT14

DATLS BIN + OFF ON @CLASS/1:DAT1S
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EWS DESIGN METHODOLOGY - DAISY (809)

¢ AFTER SIMULATION ---
AMCCSIMFMT - AMCC SIMULATION FILE FORMATTER

THE SOM_MCF.SING FILE (WHICH YOU RENAMED)
GEMERATES A VLAF OUTPUT FILE (REQUIRED)

THE VLAF QUTPUT FILE IS PROCESSED THROUGH
AMCCSIMFMT TO PRODUCE A FORMATTED FILE THAT
THE AMCC TEST SOFTWARE WILL USE AS DATA
(FUNCTIONAL, AC AND PARAMETRIC)

~ AT-SPEED FILES WILL NOT BE USED AS INPUT
TO A TESTER BUT MUST BE SUBMITTED IN THE
SAME FORMAT

AMCCSIMFMT CAN PROCESS SAMPLED OR PRINT_ON_CHANGE
FILES

ALL FILES ARE BINAR¥
L e T e T T T L
¢ INVORE AMCCSIMFMT BY:

AMCCSIMFMT

OR CHOOSE MENU OPTION "5" UNDER THE SUPER-SHELL

GENERATES: USER-NAMED REFORMATTED FILE
AMCCSIMFMT.ERR

Fh kR ek ek ko ek ke ko ke ko kR Ak ok
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EWS DESIGN METHODOLOGY - DAISY (809)

AMCCVRC - AMCC VECTOR RULES CHECKER

¢ AFTER THE SIMULATION FILE ARE FORMATED, GENERATE
A SIGNAL ANALYSIS FILE PER THE RULES IN VvOL II,
SECTION 8, APPENDIX B.

e THE SIGNAL ANALYSIS FILE STATES THE RELATIONSHIPS
BETWEEN CLOCK AND DATA SIGNALS AND IS REQUIRED
FOR ANY CLOCKED CIRCUIT

e WHEN THIS FILE 1S CREATED, EXECUTE ARMCCVRC

& ONLY THE SAMPLED, WORST-CASE MAXIMUM FUNCTIONAL,
AC TEST AND PARAMETRIC FILES ARE SCREENED

¢ AC TEST - IGNORE TOGGLE TEST ERROR MESSAGES
¢ PARAMETRICS WILL HAVE THEIR OWN TESTS ADDED

IN A LATER RELEASE. RUN CHECKS AS LISTED
IN SECTION 4-5

LR LR LR R L T R T T L Y T T T e
# INVORE BY:

AMCCVRC

OR CHOOSE MENU OPTION "6" UNDER THE SUPER-SHELL

GENERATES:; AMCCVRC.LST
AMCCVRC . ERR

Fhkdh ko ke h Ak Ak kA kA ARk k
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EWS DESIGN METHODOLOGY - DAISY (809)

DNIX SHELLS

THE SHELLS:

RUN_AGIF
RUN_AMCC
RUN_DD
RUN_ERC
RUN_2ANN
RUN_SIFT
RUN_SMARER
RUN_SMT
RUN_SOHM
RUN_VRC

APPENDIX A

NETLIST GENERATION

SUPER SHELL

DANCE AND DRINK

AMCC ERC

AMCC ANNOTATION

SIFT (TIMING)

CREATE SOM_MCF.SING AND FMT
AMCCSIMFMT

INTEGRATION

AMCCVRC

——

THESE ARE SUPPLIED AS PART OF THE AMCC MACROMATRIX (

SOFTWARE
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EWS DESIGN MBTHODOLOGY - DAISY {809)

ONCE A SCHEMATIC IS CAPTURED, TYPE:

RON_AMCC
THE SUPER SHELL CALLS THE OTHER SHELLS WHICH IN TURN CALL
OUT THE VARIOUS COMMANDS TO EXECUTE THE DAISY AND THE
AMCC SOFTWARE IN THE PROPER ORDER OF EXECUTION
THE MENU WILL ASK FOR A CHOICE OF 1, 2 OR 3
1 WILL CAUSE RUN_DD DANCE-DRINK TO A DAISY NETLIST
RUN_AGIF REFORMAT TO AMCC AGIF NETLIST
RUN_ERC ERC SOFTWARE
AFTER DEBUG OF ANY ERRORS,
2 WILL CAUSE RUN_ANN ANNOTATION
3 WILL CAUSE RUN_SIFT TIMING LIBRARY SELECTION
RUN_SMAKER SING~-TO-DAISY
THIS WILL END WITH: TEC SOM_MCF.SING

AFTER EDITING THE SIMULATION CONTROL FILE, ON EXITING
TEC, THE MENU RETURNS

0 WILL CAUSE AN EXIT

IF OTHER EDITING SUCH AS DATA FILE CREATION IS REQUIRED,
SELECT 0, ELSE,

4 WILL CAUSE RUN_SOM SOM AND TCAL STEPS
FROM HERE, EXIT USING 0 AND RUN DLS OR DTV AS DESIRED
ALSO, USE TEC TO CREATE THE SIGNAL ANALYSIS FILE
RECALL RUN_AMCC

5 WILL CAUSE RUN_SMT AMCCSIMFMT

6 WILL CAUSE RUN_VRC AMCCVRC
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EWS DESIGN METHODOLOGY - DAISY (809)

YOU MAY RUN THE SUB~SHELLS BY CALLING THEM INDIVIDUALLY
THE PROPER ORDER IS:

RUN_DD

RON_AGIF

RUN_ERC
DEBU: AS NEEDED

RON_ANN
RON_SIFT
RON_SMAEER
EDIT SIMULATION CONTROL FILE
CREATE A DATA FILE IF DESIRED
RUN_SOM
FROM HERE, RUN DLS OR DTV AS DESIRED

AND WHEN SIMULATION IS COMPLETE, TYPE
RON_SMT

AFTER CREATING THE SIGNAL ANALYSIS FILE, TYPE
RON_VRC
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T

ENS DESIGN METHODOLOGY - DAISY (809}

YOU MAY ALSO RUN THE REQUIRED STEPS BY TYPING IN
THE INDIVIDUAL SPECIFIC COMMANDS

THE COMMANDS :

DANCE -T -N -ERR -M3
DRINEK ~T -M3

RUN_AGIF SING-TO-AGIF; USE THIS SHELL
AMCCERC
AMCCANN

SIFT ~M3 -LIB $FAMILY/PATCHS1.SLIB SFAMILY/Q50I0$1,SLIBY\
SFAMILY/Q50GE$1,.SLIB $FAMILY/QS0RA$1,.SLIB

SING -M3 -MCF /AMCC/SQOM_MARER/SOM_MCF
FMT_ CSD, SING
TEC SOM_MCF. SING

(EDIT THE SIMULATION CONTROL FILE)

S0M SOM_MCF.SING -M3 -L SOM.ERR
TCAL -MCF FNTxxx,DSY -M3

FROM HERE, RUN DLS OR DTV AS DESIRED
DLS
GET FMT
MODE
(EDIT)
{ENTER}
VIEW 9599 10000
RUN nnnrnnnnn R
START 0
LIST OR WAVE AS DESIRED
{ENTER}
QUIT
N

THE $OUTPUTS SECTION FI.LE DEFINED IN THE SOM_MCF.SING
FILE IS THE INFUT TO AMCCSIMFMT

ANCCSIMFMT
THE OUTPUT OF AMCCSIMFMT IS INPUT TO AMCCVRC
AMCCVRC

2-A-5



RON_AGIF

b3
‘
wxxsemms i1 JLIVAHOD LSITLIN AT19Y ssxmuwans
. oysa
259
LS
Y¥3°HOHE3 < .3An¥l. oyqe
wxuxx WU JIOV NNY AL, WIINI 3SYITd wunmn
LT ™
wammxyuyx Pii YOWYI HILSEITLAN JIDY smxwemwxx
. oyse
u=y3
¥¥3°JIDYTNNY . WOYY3. S- deuba 3y
L]
X2
d¥3 " Yodya < .InYl. oyse
.
wwmnx o U3 SAS 41DV IdAL, HYILNI ISYITd swawx
o w
mxxwxnrxsnx TPl HOUYI WIALSAS AIDYV wwwsusmxwn
. oyoa
WUI"SASTAIDV < (mxms AYOWIW IV3IY¥ 03AIDIXKIT :ISAVI ITDIG0Hd xxwm )
ww §iiFi (JDHY IOBIUCG} YOUUT WIALSAS JI9Y wuw . GYyIs
as|s
oudo
usyy

{10S°1InNJ4I3/D0H3 S~ 35923) 3}
TINNAAIGS <2 T1QS LINJHID/IWI < AIOVIOWY
TINKN/ATA/ <2 24T YIAAMW

wxxuxsurrxy HILSITLIN SIDYV DNINNNY xwxxrxxwx
. oyoe

HY3"W0¥Y3 < .3571v4. oyoe
IOV NNY/LIWBNS/JOMWY/  :81}4 ZFPivl 88 43S ¥1  :e3eQ

2-A-8



THE SUPER SBELL
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RUN_

Date: 14 SEP BB 14:42 Fite: J/AMCC/SUBMIT/RUN_ANN

ezho 'FALSE' > ERROR.ERR
echo *
v e e v ok v v ke ok ke W ke ok ok RUNNING AMCCAN" KA hwk kiR RN

cd ERC
eche -n ' Need to Edit Package Pin Data? (Y or
read temp
echo '°
if {toast Btemp = 'Y' =-o Stemp = 'y’)
then

if (test -f QUTPUT.DLY}

then

AMCCANN (<!

alse
AMCCANN (!

1
fi
else
AMCCANN
i

¥ egrep -s ‘ERROR' AMCCAMNN.LST
then
echo ’
LA E S B2 0 B 22T AMCCA"N ERROR 1111 ] emEddeadwuwwe
L3 ] -

wamwk® PLEASE ENTER "TYPE AMCCANN._LSTH*dniww

cd ..
echo 'TRUE®' > ERROR.ERR
exit
elsa
COPY *.DSY TQ ,,./*.DSY -8 2> /DEY/NULL
rm *,03Y
cd ..,
eche

FEARWHRANRNTR AMCCANN QK E1111 dkmadmuawswww
1

fi
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RUR_DD

Date: 14 SEP BB 14:42 File: /AMCC/SUBMIT/RUN_DD

echo 'FALSE' > ERROR.ERR
echo '
*uwmex RUNNING DANCE =T -N -FRR -M3 *wwmuwxww
DANCE -T -N -ERR -M3 2> DANCE.ERR
If egrep -5 'PAGES FLAGGED. HIGHEST SEVERITY WAS g°* DANCE.ERR
than

echa
R o e e e T DANCE OK !!l!! (2R A2 222 YT )
L]
alse
echo °*
oy o o g e e DANCE ERROR {l!!! S oy e e W R N W
£ W

rxAk® PLEASE ENTER "TYPE DANCE.ERR" #¥w%wxxw
echo 'TRUE’ > ERROR.ERR

acho °
LE L L2 2 FETY RUNN[NG DRINK -T _Ma drodrve v Wk kA Kk
DRINK -T -M3 2> DRINK.ERR
if egrep -5 '# BLOCKS FLAGGED. HIGHEST SEVERITY WAS o°* DRINK.ERR
then

gecho '
LA AR S LT ETE T DRINK OK i_ ! I.!! e S e % e Ao e e i e
alse
echo '
A de e e 3 W e o W gy DRINK ERROR ! ! I_ ! ! S ok e % W W ok ok
Tk * N

Awwxxx PLEASE ENTER "TYPE DRINK.ERR" *%wwwww
echo "TRUE® > ERROR.ERR
Fi
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RON_ERC

Date: 14 SEP 88 14:42 File: /AMCC/SUBMIT/RUN_ERC
acho 'FALSE' > ERROR.ERR

echo
WK e de e e vy ke R RUNNING AMCCERC T ur e e W i ool o

cd ERC

AMCCERC

if egrep -5 *~ERROR' AMCCERC.LST

then

echo °

o o e i o e e e ol i e AMCCERC ERROR I.[l‘ll S v i ok i W
o, v LR

*w%%* PLEASE ENTER "TY¥YPE ERC/AMCCERC.,LST" wx*

d ..
echo *TRUE' > ERROR,.ERR

LELALE LA REL X AMCCERC QK 1111} ! e e Ve e e W R W W

ROTE: /ERC/AMCCERC.LST IS THE ERC REPORT
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RON_SIFT
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il

RON_SMAKER

Dater 14 SEP 88 14:43 File: /AMCC/SUBMIT/RUN_SMAKER

eche "FALSE®™ > ERROR.ERR
echo '
LA LR R 22 22 ] RUNNING SING TO SOM LA A B L BB 282 2]
SING -M2 -MCF /AMCC/S0M _MAKEPR./SOM_MCF 2> SOM_MAKER.ERR
if egrep -s ‘SING ERROR® SOM _MAKER .ERR
then
echa

FEwwmwss  SING TO DAISY ERROR 11111 *awwxmwexw

hw LAl

wwuww PLEASE ENTER "TYPE SOM_MAKER,ERR“ wwww*
sche "TRUE' > ERROR.ERR

HRARKRARE STNG TO DAISY OK 11111 mhokkdemuwwkn

oW ok W e ek e RUNN[NG FHT CSD.SING LA AR RSS2 2 2R}
FMT_CSD.SING 23> SOM _MAKER . ERR
i1f egrep -s 'No user errors’ SOM_MAKER ., ERR
then

echo
e o e e o v FMT FORMAT OK !!!ll R AR RS AT N R )
alse
echo *
EA R R B 2T T FMT FORMAT ERROR !!l!l. ey o e ok W W K
*Hh ol

Fwwwrk PLEASE ENTER “TYPE SOM_MAKER.ERR"™ *=xa#x
f

echo 'TRUE® > ERROR.ERR

exit

fi
TEC SOM_MCF.SING

NOTE: THIS SHELL LEAVEES YOU IN THE TEC EDITOR
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RON_SOH

Date: 14 SEP 88 14:42 Flla: /AMCC/SUBMIT/RUN_SOM

echo 'FALSE® > ERROR.ERR
if test -z "$1"
then
echo '’
wmdx NG SOM.MCF or TCAL.MCF ENTERED 11il =¥*

* T

xwwwx ENTER "RUN_SOM somfile tcalfile" *x*wx*
scho *TRUE’ > ERROR.ERR

exit
fi
tf test -z "$2"
then
echo '
xekwkeann NO TCAL.MCF ENTERED {11} wwewaskxs
LE ] -k

wxwwhw ENTER "RUN_SOM somfile tcalfile" »**=*
echo *TRUE® > ERROR.ERR
exit
fi
acho '

khwawwxendr RUNNING SOM and TCAL kR wkkwkkkk

4

SOM $1 -H3 -1 SOM.ERR
if egrep -s 'No user errors’ SOM.ERR

then
echo °
oo ool ol g ok SOM FORMAT OK I_!!!! VW W T W R e e M
alse
eche '’
XA L bR A LD ] SOM FORMAT ERROR l_!l-!! LR S 50 0 L LR N J
o e

suwwki# PLEASE ENTER "TYPE SOM.ERRY *wwwwsxx

echo "TRUE' > ERROR.ERR
exit

fi

TCAL -MCF $2 -M3 2> TCAL.ERR

if agrep -s '." TCAL.ERR

then
echs °

wakkxxwnnw  TCAL FORMAT ERROR {11171 wdwwawsdsws

LRl A

*wwwukk P|EASE ENTER "TYPE TCAL,ERR" wxwiiwwx

eche 'TRUE' > ERROR.ERR

exit
else

echo °’

EEE T S 2 ] TCAL FORMAT QK 'ttt CEETLLELEL]

+

fi
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APPLICATION NOTE 1,DNIX (809
DESIGN METHODOLOGY ~ DAISY (Q5000 EXAMPLE)

INTRODUCTION TO THE DAISY
Q5000 16:1 MUX MIXED MODE EXAMPLE

The following provides a simple introduction to design
with the AMCC Q5000 Serles Logic Array on a DAISY EWS
(Engineering Workstation) under the DNIX operating
system, using the DED character graphics editor or DED2
character graphics editor. The problem is to design a
16:1 MUX which has TTL input and ECL output with a single
+5V power supply. This requires the use of the TTL and
ECL sections of the Q5000 macro library. The output is
to pass through a D flip/flop. A parametric test gate
tree has been added, along with extra power and ground
and two thermal dicdes.

The circuit selected demonstrates: 1) the use of

- mixed-mode +5V ECL/TTL I/0; 2) the use of the ECL output

with a latch; 3) proper naming of wires and macros; 4)
the use of extensive notes on the drawing page to
document the design; 5) the use of the FOD fan-out
derating net parameter; 6) the use of the SWGROUP switch
group macro parameter; 7) the chip macro parameters; ang
8) the logic required for the optional parametric -test
vectors, This is a flat design.

Logging in requires a user~-name and may require a
password, The AMCC seminar students use:

USER: CLASS
CLASE >

CLASS> is the prompt for all actions at the command
level, get in the AMCC supplied loginfile.

If the /USER/CLASS user directory is not programmed, the
Bystem will come up at the top of the tree, i.e., at /,
with a message to that effect. The user must make a
directory:

MEDIR /USER/CLASS
and then change to it:

CDh /USER/CLASS

Fgom there, copy in an existing loginfile from another
directory, if available:

COPY /NET/D_a/USER/CLASS/loginfile TO .

APNOTE 1.DNIX 5



APPLICATION NOTE 1.DNIX {809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

If none is available, use the text editor and create your
own, for example:

TEC loginfile
$UBMIT /AMCC/0Onnn_LIBS/QnnnnSETUP
.« and whatever else you want

there may be a networked datapath that
needs to be in here - see your system
manager

Activate the loginfile by logging off and logging back on
or by:

LSUBMIT loginfile

Always verify that: 1) you are in the correct directory,
in the correct current context; and 2} that the correct
library has been referenced in the loginfille. There is
another way to do thils but it sometimes has problems.

Before starting schematic capture, any EWS user should
make two checks: 1) that there is sufficient space for g
new circult (space on the hard disk); and 2} that the
directory area to be used is either empty or loaded with
known files. Check on the system disk memory available

by typing:
SPACE

Display an inventory of the directory by typing one of
these commands (there are other options):.

INV . -8 [ S for sorted 1
INV . ~L [ L for long ]
INV /USER/CLASS -L -DE { DE for deep nest |

The loginfile at AMCC is currently preprogrammed to
select the Q5000 library, as shownh above. (Other
libraries may be used by altering the loginfile to
reflect that library.) AMCC provides preprogrammed shell
scripts. The users may choose to add/modify/delete shell
scripts at their own location on their own systems at any
time - move them to another directory first! Beginners
should stay with the provided shell scripts until they
understand the actual commands.

Following selection of the library, and the rest of the
"housekeeping", the drawing editor DED is invoked by
typing:

DED1: DED 1 [ DED n ] DED I
DED2: DED2 1 [ DED2 n ] DED II

APNOTE 1.DNIX 6
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APPLICATION NOTE l1.DNIX {809}
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

See the DAISY DED II introduction booklet for the
comprable DED2 commands. DEDl will be operable under
DNIX 5.02 but the user should begin to switch to the new .
editor in preparation for the ACE system. This
application note was written for DEDI.

As soon as the editor is ready, a blank page is presented
(if there i1s no page 1.DRAW already in the directory).
ng a new page, a border should be placed on the page and
edited.

When beginning a multiple-page drawing, plan shead. If a
page will not be created by replicating an existing page,
it will always start with a border. Create several blank
bages by copying a page with a border, comments, etc.
into several page files.

A border is placed one grid point up diagopally from the

eft _corper. For any clrcult, the border is:
/AMCCPAGEB and is a component in the library. I1If the

r type:
DED]1: CO /AMCCPAGEB{EXTRACT}...{EXEBCUTE}

The page should be given a unigue six-character
alphameric name (such as PAGEl), and then notes should be
added ip the lower right-hand block to document the date,
page number, drawn by and a description of what is on the
page. Multiple notes are created by {EXTRACT}!ing notés
from other notes. Multiple names are not allowed but
{EXTRACT} can be used to make a copy of a name.

Name3;
DED1: NA {SELECT}name{DEF}{PLACE}...{EXECUTE}
DED1: NA {EXTRACT}{PLACE}...{EXECUTE}

This last version copies the same name from one place to
another,

Note:

DEDI1: NOT {SELECT}any text{DEF}{PLACE}...{EXECUTE}
DEDI1: NOT {EXTRACT}any text{DEF}{PLACE}...{EXECUTE}
DED]: NOT {EXTRACT!}{PLACE}...{EXECUTE}

This last version copies the same note from one pl ace to
another .,

A name or a note is deleted by opening the command
through {SELECT} and then typing D{MACRO}EXECUTE}. A
name or nore is edited by opening the command through
{SELECT}, typing the new name or text and then typing
{DEF} {PLACE } {EXECUTE} .
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLCGY - DAISY (Q5000 EXAMPLE)

The body of the drawing itself is then created by first
fetching the basic macroes and positioning them on the
page. Use a paper sketch to design the initial layout
for a circult, to minimize wasted partial macros,
minimize cross-overs, clarify where replication of
macros, blocks and pages will save design entry time, and
to ldentify the macros that will be used. (Don't do
seat-of~the~pants design at the screen! It leads to
frustration and error. Plan ahead.)

For a new design, the first macro on page one should be a
chip macro. Once it 1is properly parameterized, thisg
macro will characterize the array as to its grade.
(military or commercial), its power supply, the type of
ECL. (10K or 100K} and power supply, and identify the
product with a unigue name and number. Parameters are
added with a simplified form of the PARAMETER command.

For this design, the chip macro 1is Q5000TTTL10K (this
design fits into a Q1300T.

DED1: COo /Q5000TTTL10K {EXTRACT} {PLACE}...{EXECUTE}

Three parameters need to be attached to the chip macro,
PRODUCT_NAME, DEVICE_NUMBER, PRODUCT_GRADE. A fourth,
POWER_SUPPLY, does not apply to the I/0 mode chosen
(TTL10K is a single power-supply of +5V only). Position
the cursor on the first of these parameters, located ip
the lower left side of the macro symbol, and type:

DEDl: PARA {SELECT}param-value{DEF}{PLACE}...{EXECOTE}

The {PLACE} can be skipped if you positioned on the first
character of the parameter name on the graphic symbol.
Repeat for all of the parameters listed on the chip
macro.

The value possible for PRODUCT_GRADE is elther MIL or
CcoM. The default power supplies are listed on the ‘chip
macro. The only time the POWER_SUPPLY may be altered is
for the STD ECL circuits, or MIXED ECL/TTL, where 5VREF,
STD4 (-4.5V) or STD5 {(-5.2V) can bhe specified. AMCC
customer service assigns the PRODUCT_NAME and DEVICE
_NUMBER.

Regardless of technology, the input pins on a chip macro
are tied to global ground.

If the pin is a power pin (VCC), aim the wire up. If the
pin is a ground pin, aim the wire down. The EWS and the
software does not care - this is a human readable
convention. The output of the chip macro is wired to a
terminator or it is wired to a page connector. For thig
design the terminator is used. Use /LWTERM and connect

APNOTE 1.DNIX 8
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

iF to the macro output pin with a wire. Do not allow the
Pins of any two macros to touch as the system may reboot
and you will loose the padge.

Add any extra power or ground macros desired. For all
AMCC Series arrays, the extra power and ground macros are
ITPWR, ITGND and IEVCC. Regardless of techhology, the
extra power and ground macros, like the chip macros, have
all input pins tied to GND. Draw a wire out and down and
name the wire GND.

For the VCC or ITPWR pins, the wire 1s drawn up by
convention. (IEVCC is a power pin in a +5V REF ECL
system.) The output of the power or ground macro is
terminated.

The basic wire command is:
W {MARK}...{EXECUTE}

Use.{MARK} to draw bends. Using {MARK} twice without
moving will cause DAISY to try to straighten out the
wire. A partial wire requires specific connection steps
befoe it can be picked up and continued. Dot-connects
are formed by anding one wire on top of another (not at
the end). There are on-page connectors that allow a
cumbersom wire to be "broken™ on a page. These should be
used with care to avoid unintelligible drawings.

Refer to the DED command summary for further wiring
instruction. DED2 mouse wiring operations are sometimes
preferrable. &Any design begun in DED2 can switch back
and forth between editors without leaving the DED
environment. Any drawing begun in DED1 may be invoked
from DED2.

Name the macros, including the chip macro (CHIPGO).
Power and ground macros have a naming convention as do
static drivers. Try to follow AMCC naming conventlons.

A8 an aid to debug and to avoid duplicate names which can
be catastrophic, put the page number into the macro
names. MX0000 on page four would become MX4000.

Proceed to the second drawing page by typing:

DED1: {NEXT}{EXECUTE}Y{EXRCUTE}

Bring up a border on the new page, name and note it and
begin to capture the schematic. To save time, when a
border is brought up and commented for page one, copy it

- {use the SAVE command) to all following pages (SAVE 2;
SAVE 3, sSavE 4, etc.).
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APPLICATION NCTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

All interface and logic Macros are components and are
called by:

DEDl: CO /macro name{EXTRACT){PLACE}...{EXECUTE)}

The 2{200M} feature allows the entire drawing page to be
seen and is a great assist in initial page layout. It
will not detail the macros and you cannot wire while ip

+ (You can, but it won't be right.) Return to
1{20CM} or one step beyond {1{ZOOM}{ZOOM}) to do the
wiring. Use the {VIDEO GRID} key to obtain a dotted
background but turn it off (it is a toggle) when doing
printout. Changing pages will reset ZOOM to the original
1{200M} setting.

Use the {REDRAW) key to reconnect the displaved lines
after names, notes and moves. What is on the screen is
what is plotted., You can plot 1{ZOOM)} and even higher -
higher will provide interesting artwork but it will not
be valid as a circuit schematic.

Following macro placement, the page and chip connectors
and terminators are added. After these, the wires are
added, and then the wires and macros are named and noteg
are added.

The DAISY connector names are decoded as:

R right L left

W wire B bundle or bus
H hierarchical P page

I input 0 output

CON connector

PI page in IP intrapage

There are page-to-page connectors {/RWPICON, /RWPOCON),
bundled wire connectors (/RBHICON, /RBHOCON, /RRPICON,
/RBPOCON) , and bidirectional connectors (/RWPBCON,
/REWHBCON, /RBFBCON, /RMHBCON). There are others.

The DAISY library also provides the terminators /LWTERM,
/RATERM, /UWTERM and /DWTERM. Other terminators, for
bundles, blidirectionals, etc., also exist. Avold using
/UNTERM and /DWTERM since they resemble the ground symbol
and this is visually confusing. Terminators are added by
first fetching them from the library, and then wiring the
terminator to the desired wire stub. Treat terminatorsg
as components, except for the fact they need not be
named.

Wires are used to tie unused macro inputs to global
ground. A wire is added to the input pin and drawn out
and down. It is named GND and the symbol appears in
place of the name. (Same as for the chip macro.)

APNOTE 1.DNIX 10



APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY ~ DAISY (Q5000 EXAMPLE)

~ DED1: NA {SELECT}GND{DEF}{PLACE}{EXECUTE}

Bundles are useful to route bundles of wires., The BU
command is used in place of W in the routing of the
bundle, Instead of a name, give a bundle a contents
. parameter (/CONTS) that contalns the identification of
what is in the bundle. There is a 64 character limit on
the value of the /CONTS parameter. The /CONTS parameter
15 assigned by the full PARAMETER command:

PARA {SELECT}/CONTS{EXTRACY }xxxx{DEF}{PLACE}...{EXECUTE}

Wires coming from a bundle are individually named. DATO,
DAT1, ABUS12 are wires to the bundle with the /CONTS
parameter DAT (0:15) ,aBUS{0:12).

All macros should be named in a flat design or in a
hlerarchy non-nested design, and all off-chip and
¢ff-page connections must be named. Internal wires may
be named if you will be interested in them during debug
of the design. 1Internal wires that MUST be named are the
enable gignals into 3-state output macros or
bidirectional macros.

Internal wires (nets) in critical paths mugt be pamed or
the default name must be made visible (via NA
{SELECT} (PLACE}..{EXECUTE}) on the schematic. This is
for use in Front- and Back-Annotation analysis. If you
are going to take the trouble to make it visible ~ change
its name] 1t takes little additional effort and speeds
the design analysis process. Naming an internal signal
allows it to be easily placed in the FMT file for wave
and list display later on. Any signal that might help a
debug problem should be named.

Hint: since the Front~Annotation file sorts the net
names, begin all nets in a critical path with the same
first three letters. The nets will sort near each other,
making analyseis easier. A full Q5000 design could easily
have 900 nets.

The macro naming rules are by AMCC convention (see the
i i } including Lxxx for a
latch, Bxxx for a buffer, Mxxx for a MUX, Dxxx for a
driver, and so on. Macro instance names should be 1 to 6
characters long. Wire names should be 1 to 8 characters
long, and should follow AMCC rules (alphameric only); no
Bpgcial characters. All names should be meaningful,
which implies at least 3 characters. WNames can begin
with a number or a letter. As mentiocned before, AMCC
recommends that one character of the name be reserved for
Page identification to avold interpage name duplication.

APNOTE 1.DNIX 11



APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE}

The rules are also designed to help aveld using a
pln-name or other confusing names. They are designed to
allow ease of transfer between varlous support programs.
All names must be unique on a page and for the design.

For example, if AOUT appears on page l1.DRAW, it can only
appear on page 1.DRAW one time as a chip/page input or
chip/page output. A name can be extracted toc appear
somewhere else along the same wire or wirenet. A name
can appear on several intrapage connhectors (same-page
connector - used to break a long wire for visual
clarity}. Each time the same wire name appears it is
attached to the wire-net with that name.

The peositioning of the wire names for on- and off~chip
connectors: The names are attached to the wires but
placed to the left of the input (/RWHICON) connectors and
to the right of the output (/RWHOCON) connectors, or
placed just above the wires,

A1l DAISY components may be rotated, AMCC prefers that
rotation not be used since AMCC may run a graphic UPDATE
of all submitted schematics against the in~house working
library to verify the data. UPDATE does not rotate but
puts the macros on the page in unrotated form, breaking
connections and destroying the page. Structured design
flow 1s left to right across the page and this floy
should be maintained.

At any time during the creation of the drawing page, the
page may be szaved by typing:

DED1: SAVE {EXECOTE}
DED1: SAVE n {EXECUTE} [ where n is a digit ]

2-20 miputes or when a complex
structure has been entered or edited.

The use of "SAVE" with a fille reference (usually a number
for an n.DRAW page) allows pages to be copled while ip
the editor.

At any time during the creation of the drawing page the
page may be plotted by typing:

PL {EXECUTE}. {=-=- direct connect

EFL, /NET/D_n{MACRO}{BXECUTE} <~-~~ thru another

The second version 1s for plotting through ancother
ETHERNET node at AMCC.
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APPLICATION NOTE 1.DNIX (809
DESIGN METHODOLOGY - DAISY (05000 EXAMPLE)
¥

If there are no more pages or the page ls complete or the
user 1s interrupted, then DED is exited by:

DED1: EXIT {EXECUTE} save
DED1: QUIT {EXECUTE} do not save

The use of "QUIT"™ instead of "EXIT" will cause the
current workspace page to be lost and the contents of the
hard disk file will remain unchanged. 1If a file has been
SAVEd then a QUIT 1s reasonable; or if an edit session
has been abortive, then QUIT is preferred. QUIT will
prompt the user to verilfy that drawing page edits are to
be discarded,

Use of the menu and the mouse. Type the blue button to
find the menus and select "WINDOW MANAGER".

Use the blue hutton to select "Plot Screen". Do not use
"Plot Window". By toggling the yellow button twilce, the
entire screen is plotted. The yellow button can also be
used to block out that part of the screen that is desired
and a partial plot made.

Other selections avallable are "Shell Window"™. A shell
window can be opened by {SHIFT}{Z00OM}. After use, it is
deleted by {CTL}{E}. The cursor must be in the window
for the command line to function.

Flip a window backward and forward in the window stack by
selecting the yellow hutton on the banner for the window.

The use of multiple windows will slow down the system due
to overhead. Limit the windows to two and use no sub
windows when running simulation, To speed simulation,
some users turn off NCP (sign off the net).

The next pages show the clircult created, a 16:1 MUX with
two thermal diodes and with a gate-tree to allow
parametric testing. The parametric tree inputs were
taken from the unused pins on the input macros (all were
IN), allowing the testing loglc to be added without
adding time delay to the actual function. This may not
always be possible.

The parametric loglic will need to be tested with
functional vectors - the sample shown herein is 100%
faul t-coverage of the function but not necessarily of the
test loglic. &Any expansion of the vector set needed to
faul t~cover the gate tree is left as a student exercise.
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APPLICATION NOTE l1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

To copy drawing pages when gutside of one of the DED
editors, copy one page to another by:

COPY filename TO f£ilename

When ingide any DED editor simply save the page:
SAVE n {RETURN}

Initialize a floppy by:

INITDISK -DEMO sesssss ONLY IF NOT INITIALIZED
{or you are wiping the file)

Use an initialized or previously used floppy by:
MOUNT /F sssssss ALWAYS MOUNT THE FLOPPY

Note: Never delete the /F directory. If you do not mount
a floppy before executing a copy command where /F is the
destination, the file(s) are put on the main hard disk in
the /F directory. Do not erase /F if you do not know
what is in the directory (if the flles are not your own}.

Erase the /TEMP directory contents periodically. These
are created during print or plot. These files are DAISY
software temp files. A large /TEMP directory can cause
system failures.

COPY ).DRAW TO /F asssess WHATEVER
or COPY 1.DRAW TO /F -B
COPY /F/* to . -B -DE .... relocading from floppy

COPY * TD /F ++ess Overkill; gets BAK, etc.
COPY * TO /F -B -DE
DIS ves+s+WHEN DONE, DISMOUNT

Note: Backup coples of drawings should be kept on a
floppy disk or tape. Make a back-up everyvday. Keeping
coples on the disk in another directory will slow down
the system and waste memory. If there is a hard disk
failure, you would loose both directorles anyway. If you
are working at the AMCC design center, ask about storage
on the EAGLE hard disk.

Do not leave.a floppy on-line during execution. Mount
1t, use it and dismount. Floppy drives are shared drives
at AMCC, :

The circuit shown in Figure 1 is flat (all pages in one
directory area, no design tree), is not nested, has no
parameterized components other than the chip macro, '‘and
does not use bundles, blocks or cells, although these
features are available on the DAISY. It {5 a simple
design suitable for instructional use.
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APPLICATION NOTE 1.DNIX {(809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

Hierarchical design rules are covered in Application Note
2. Nested design rules are covered in Application Note
3.

When setting up the floppy, use a master index to keep

track of what has been saved. One trick that AMCC 11kes
you to use 1s the creation of a master index for your
design files by typing:

INV /F -8 -L -DE > /F/INDEX.INV

The file INDEX.INV contains a complete inventory of what
has been stored on the floppy. The first execution
creates an empty INDEX.INV file. You can also do this
within a directory as a means of indexing that directory.

The next step 1s to DANCE the design (DAISY Network
Lonnectivity Extractor). All pages In a design may be
DANCEd at once or they may be processed individually.
Call DANCE by:

. DANCE one page
DANCE -M3 -T all pages, tree, individual
short reports
DANCE -M3 -T -N all pages, nested mode,

DANCE -M3 -T -ERR concatenated reports

M3 is a messaqge level, and is usually sufficliently
detailed. You can change from M3 to M5 for more detail,
or to M1 for less. DANCE will flag errors to the screen
and to files x.DFR. The files n.DFR will be produced for
this clrcuit for the first three versions of the command;
file ERR.DFR will be produced by the concatenated
request. By omitting R, the report will only contain
error messages. This is preferred to keep memory usage
down,

TYPE 1.DFR use {OUTPOT CONTROL} to read

TYPE 1.DFR > /DEV/LP to line printer (plotter)

TYPE 1.DFR > /NET/D a/DEV/LP plot through AMCC
remote node to plotter

TYPE ERR.DFR concatenated report

TYPE ERR,DFR > /DEV/LP -HEA type with header

Use this last option (-HEA) with TYPE to keep a header on
all outputs. It saves time during submission assembly,

Whenever there is a question about a DAISY command, use
HELP and select the command you need help with. Figure 2
shows the screen during the HELP command with the system
uppercase command TYPE selected for explanation.
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CLASS> RUN_DD
Rk RUNNING DANCE =T -N

KRRk DANCE oK VT

oReeporcek DRINK 0Kk 1 H

-ERR -M3 XIKI0kK¥E

P oRopoocicoroocnek

FROCERIOoRK RUNNING DRINK —T M3 solopiokicloror

PP tetsetestes ey

Date: 25 MAY 86 @B:44 File: QANCE.ERR

LOGICIAN DANCE VERSION V5.82.92

DANCE BEGIN BLOCK /USER/CLASS/MUX1GE

DANCE : BEGIN PAGE 1

DANCE EXTRACTING PRIMITIVES

DANCE : COMPILING PRIMITIVES

DARNCE COMPILING CONNECTIVITY

DANCE + GENERATING LISTINGS

DARCE END PAGE. 2 ERRORS FLAGGED. HIGHEST SEVERITY WAS 4,
DANCE : BEGIN PAGE Z.DRAW

DANCE : EXTRACTING PRIMITIVES

DANCE : COMPILING PRIMITIVES

DANCE : COMPILING CONNECTIVITY

DANCE : - GEMERATING LISTINGS

DANCE : END PAGE, 2 ERRORS FLAGGED. HIGHEST SEVERITY WAS &,
DANCE : BEGIN PAGE 3.DRAW .

DANCE EXTRACTING PRIMITIVES

DANCE COMPILING PRIMITIVES

DANCE : COMPILINS CONHECTIVITY

DANCE GEMERATING LISTINGS

DANCE : END PAGE. 2 ERRORS FLAGGED. HIGHEST SEVERITY WAS #.
DANGE : BEGIN PAGE 4.DRAW

DANCE EXTRACTING PRIMITIVES

DANCE COMPILING PRIMITIVES

DANCE COMPILING CONNECTIVITY

DANCE : - GERERATING LISTINGS

DANCE : END PAGE- 2 CRRORS FLAGGED. HIGHEST SEVERITY WAS Z.

DANCE : END BLOCK

DAHCE COMPLETE: 4 PAGES FLAGGED.

HIGHEST SEVERITY WAS &

Date: 25 MAY B6 @8:44 File: DRINK.ERR

LOGICIAN DRINK VERSION V5.02.82
DRINK: BEGIN COMPLETE LINK

DR INK: TRAVERSING TREE

DR INK: BEGIN BLOCK /USER/CLASS/MUXI16
DR INK: COLLECTING RECORDS

DR INK: PROCESSING BLOCK DATA

DR INK: END BLOCK # ERRORS FLAGGED, HIGHEST SEVERITY WAS &.
DR INK: PROCESSING TREE DATA

DR INK: LINKING ENTRIES

DR INK: BLOCK TAB LOADED

DR IMK: PAGE TAB LOADED

DR THK: RESERVING MAP

DR INK: SORTING RECORDS

DR INK: MERGING RECORDS

DR INK COMPLETE: g BLOCKS FLAGGED,

HIGHEST SEVERITY WAS 0

FIGURE 7: RUN_DD, DANCE.ERR, DRINK.ERR
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY {(Q5000 EXAMPLE)

DANCE can be executed for cne drawing page as the next is
being edited. Move off the page to be danced, open a
shell window and execute the DANCE command for the
completed page. This is a preferred way of working since
commonly made errors that DANCE could catch are detected
early before they become ingrained bad habits. Anytime
an individual page is edited, it can be re~DANCED by
itself.

If DANCE does not produce any errors, the next step is to
run DRINK (DAISY Resolving Linker). DANCE acts as a
compller, while DRINK acts as the corresponding linker.
DRINEK 18 run againat the entire circuit. (There are
sophisticated alternatives for update mode that will not
be covered here.) Call it by:

DRINK short errcr-only report
DRINK -T -M3 ~E3 messages to the screen

If there are errors In file TREE.DFR then you must return
to DED to the page or pages flagged and make the
corrections. The page{s) must repass through DED, DANCE
and DRINK until there are no errors. Note: DRINK can be
executed on a partial circuit; DAISY will simulate a
partial circuit, MacroMatrix will execute on a partial
circuit. A design cannot be SUBMITTED until all errors
are removed.

DANRCE and DRINK both can be executed by typing the shell

execution command:

RUN_DD {recommended)
(part of Super-Shell}

RUN DD will produce DANCE,.ERR (a concatenated report of
all pages) and DRINK.ERR (same as TREE.DFR). Scan
DANCE.ERR before proceeding with the ERCs and other
gsoftware. There should be two errors per page (the
border has no pins and is nct connected to anything - a
pinless macro). If more than two errors, go fix the
page., {(Note: The Super Shell will continue to execute
with level 0 errors = it currently only halts on level 1
erroras.)

If this process has been done before and you think all
errors are removed, or you want to fire off processes
while you do something else, call the AMCC super-shell
and run DANCE, DRINK, AGIF, and ERC.

RON_AMCC (The Super-sShell}
1

If there are no errors from DRINK, and you have ngt run
the Super-Shell, run the netlist transfer fil% generation
software by first executing:
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APFLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY =- DAISY {Q5000 EXAMPLE)

RON_AGIF . {part of Super-Shell)

This routine changes the DAISY-produced netlist into the
AMCC generic interface format file (AGIF) {using SING)
that will be transmitted to the VAX for layout and other
software access. It will also create files in a new
sub-directory /ERC.

The principal file that 1s created is CIRCUIT.SDI, the
AMCC~formatted netlist. This file is a design~submission
file. It 18 an input file for: ERCs, Front~-,
Intermediate~ and Back-Annotation, AMCCSIMFMT, AMCCVRC,
Place and route, LASAR6 simulation and fault-grading and
the tester programs. Do not type this file out - 1t is
very large and is encoded,

The AMCC ERC (Engineering Rules Check) software must be
run before proceeding with DAISY simulation. The DAISY
System doesn't care about this (it is a parallel process)
but you should. Why waste time performing and evaluating
Bimul ations when there are fundamental interconnection or
Population errors in the design? Running the ERCz first
Baves design time.

The ERC software is system-resident and is executed by
moving down to the ERC subdirectory created by RUN_AGIF
and typing:

AMCCERC (need to change directory)

The AMCC shell script RON_ERC can be run yithout moving
down to the ERC subdirectory. RUN_ERC calls AMCCERC.

RON_ERC (part of Super=-Shell)
(preferred execution)

The AMCC ERC program is a set of routines that will flag
variougs errorg such as fan-out exceeded, unconnected
Pins, improper wire-ORs, invalid names, grounded outputs,
duplicate names, and other similar errors. Type out the
reports to the screen by:

TYPE ERC/AMCCERC.LST
TYPE ERC/AMCCIQ.LST
TYPE ERC/AMCCXREF.LST

If there are ERC-flagged errors, you must return to DED
to fix the pages flagged. This is one reason why
individual steps might be more efficient than the
Super-Shell for the first pass through the drawing.

Before the next step can be run, the changed pages must
be re~DANCED, the circuit re-DRINKed, SING-TO AGIF rerun
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

and ERC re-executed with no errors. Any time an error ig
ted. The ERC software
should pick up most of the more commonly encountered
oversights and slips made in a design schematic capture.

The ERCs assume that catastrophic DANCE and DRINK errors
are removed. If there is an incorrect pin-wire
interconnect (contact not really made) it can survive the
ERCs but fail in simulation., Unless you are running a
partial circuit, always remove DANCE and DRINE errors
BEFORE running ERCs. If you are running a partial
circuit, remove those errors pertinent to the pages that
are captured.

After the ERC software is executed without error, execute
the Front-Anncotation software while in the /ERC
subdirectory by typing:

AMCCANN (need to change directory)

Again, the AMCC shell script ROR_ANN can be run without
moving to the ERC subdirectory.

RON_ANN
Or by using the Super-Shell

RON_AMCC (part of Super-Shell)
2 (preferred execution)

In the delay files produced, each net is identified by
name {(user-defined or default) and is followed by six
numbers representing the min, typ and max net delay for
both rising and falling edges. Only one file ig
referenced in the simulatiocn at one time. These
Front—-Annotation delay files provide the internal net
interconnect delays due to fan=-out, wire-ORs and metal
loading. The metal load delay 1s estimated.

The output net delays due to system and package pin
capacitance loading is also computed. The program will
prompt for a response which can be as simple asg
defaulting all values or as intricate as specifying
different system and package capacitance loading for each
of the primary output signals in the circuit. The
package type selected determines the default values for
the package pin capacitance.

The default system load is 15pF for TTL and 5pF for ECL.
The output macros for the AMCC arrays in the Ql14000,
05030, Q20000 and future arrays are specified under no
load.
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CLASSE83> RUM_AMCC

IIII il

ot s UURRENF COMTE Rt AUDE R LD

APPLIED MICRO CIRCUITS CORPORATION [IIIITIRIIIRLILLENNIER

1: Part One:  Rum DANCE, DRINK, AGIF and ERCs
2: Part Two:  Run AMCCANN
3: Part Three: Run SIFT and SOM_MAKER
4: Part Four: Run SOM and TCAL
S: Part Five: Run AMCCSIMFMT
B: Part Six:  Run AMCCURC ,//////’
@: Exit Program: )
4

Please Enter [B — 6] : >2

FookkRoooRick RUNNING AMOCANN  XCKORICIoRORIoRk // ’
Meed to Edit Package Pin Data? (Y or N) ; Y

AMCC Delay Annctation UERSION 3.30
Loading Netlist ...
Helcome to the output Loading system.

(@) Generate a report and exiE;’/:ZL/”’/”

(1) Change the package type.

(2) Edit the default package pin caepacitance.

(3) Edit the default system capacitive boad for TTL outputs.
(4) Edit the default system capacitive Load for ECL outputs.
{5) Edit the system capacitive Lead for a specific pin or plins.
(6) Edit the package pin capacitance for a speciflc pin or pins.
(7) Edit the ECL Resistive Load for a specific pin or pins.

(B) Edit the Frequency for a specific pin ar pins. /4//1>’/
Enter the number of the item.you wish to perform: i |

Running AMCCANN
FIGURE 8
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(2) Edit the default package pin capacitance.
(3) Edt the default system capacitive Load for TTL outputs.

(4) Edit the default system capoacitive load for ECL outputs,

(5) Edit the system capacitive load for a specific pln or ping,
(B) Edit the package pin capacitance for a specific pin or pins,
(7) Edit the ECL Resistive Load for a specific pln or pins,

(8) Edit the Frequency for o specific pin or pins. /43,””/”
Enter the number of the item you wish to perform: 14 °
. B) OTHER. l Al
4L) 224 PGA cavity dawn Chat e
; 21 132 leaded chip carrier cavity up. At BTy

Vi 3) 196 leaded chip carrier covity down. !

Vg 4) 143 PGA eavity down.
e 5) 149 PGA cavity up.
Tpﬁé the number of the package that this design will be using,
1

224-PGA-CD

(B) Generate a report ond exit.

(1) Change the package tuype. i
(2) Edit the default package pin capacitancs.

(3) Edit the default system capacitive Load for TTL outputs,

(4) Edit the default system capacitive Load for ECL autputs.

(5) Edit the system capacitive Load for a specific pln or pins.
{6) Edlt the package pin capacitance for a specific pin or pins,

(7) Edtt the ECL Resistive Load for a specific p'n or pins’ 4 .0
(8) Edit the Frequency for a specifiec pin or plns. A 5% _&Fﬁk ﬁx
Enter the number of the item you wish to perform: 2 ST AT
The current defoult value for package pin capacitance 1s 4.9 pff’

Entar (Retn> for no change or enter a new value: -
(8) Generate a report and exit. T -
(1) Change the package type.

(2) Edit the default package pin capacitance.
(3) Edit the default system capacitive load for TTL autputs.

(4) Edit the default system capacitive Load for ECL outputs,

(5) Edit the system capacitive load for a specific pin or pins.
(6) Edit the package pln capacitance for a specific pin or pins,
(7) Edit the ECL Resistive Load for a specific pin or pins.

(B) Edit the Frequency for a specific pin or pins. i

Enter the number of the item you wish to perform: 3 A

The current default value for TTL system capacitance 1s 1.S5e+B1 pf.
Enter <Retn> for no change or enter a new value: 28 o,

(8) Generate a report and exit. T

(1) Change the package type. kA RN
(2) Edit the default packege pin capacitance. w7 pr G
(3) Edit the default system capacitive Load for TTL outputs. at

(4) Edit the default system capacitive Load for ECL outputs.

(3) Edit the system capacitive lLoad for a speciflc pin or pins.
(B) Edit the package pin capacitance for a specific pin or pins,
(7) Edit the ECL Reasistive Load for a speciflc pin or pins.

(8) Edit the Frequency for a specific pin or pins.

Enter the number of the item you wish to perform: [

-
£

FIGURE 8 CONTINUED
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(5) Edlt the system capacitive laad for a specific pin or pins,
(B) Edit the package pin capacitance for a specific pin or pins.
(?) Edit the ECL Reststive Load for a spesific pin or pins.
(8) Edit the Frequency for a specific pin or plns. yz

Enter the number of the ftem you wish te perform: 4

The current default valus for ECL system capacitace is 5.8 ptf.

Enter ¢Retn)> for no change or enter a new value: B 4. ,;ygf(""
(@) Generate a report and exit. Lok Id“'é i
(1) Change the package type. Car 3
(2) Edit the default package pin capacitance. Ae

(3) Edit the default system capacitive load for TTL outputs.

(4) Edit the default system capacitive load for ECL outputs.

(S) Edit the system copacitive load for a specific pin or plns.
(B) Edit the package pin capacitence for a specific pin or pins.
(7) Edit the ECL Resistive Load for a specific pin or pi/n;. "
(B) Edit the Frequency for a specific pin or pins. e $'(JP£
Enter the number of the item you wish to perform: S 1 e R
ouTEnL QuTc QUTE PARAM YOUTPT .U_i t"
Enter t‘lgeé‘fs/i/gnaL nome or signal names separated by spaces.
YOUTPT P

Enter the new value (pf): 1247

Enter the signal name or signal nomes separated by spaces.

(@) Generate a report and exit.

(1) Change the package type.

(2Y Edit the default package pin capacitance.

(35 EdIt the defoult system capacitive lead for TTL outputs.

{(4) EdIt the default system capacitive Load for ECL outputs.

(S) Edit the system capacitive load For a specific pin or pins.

(B) Edit the pockage pin capacitance for a specific pin or pins.

{7} Edit the ECL Resistive Load for a specific pin or pins. ¢

(8) Edit the Frequency for a specific pin or pins. o '_\_ur‘a_'}

Enter the number of the 1tem yow wish to perform: B i—\"\ﬂ”’

0UTER1 auTc OUTE PARAM YOUTPT v y \7!"
, W

Enter the signal name or signal nomes separated by spaces.

PRRAM 4 -

Enter the new value (pfl: a#

Enter the signal name or signal mames separated by spaces.

(@) Generate a report and exit.

(1) Change the package type.

(2) Edit the default package pln capacitance,

(3) Edit the default system capacitive lead for TTL outputs.

(4} Edit the defoult system capacitive load for ECL outputs.

(5} £dit the system capecitive Load For a specific pin or pins.
(B) Edit the package pin capacitance for a specific pim or pins..
(7) Edit the ECL Resistive Load for a specific pin or pins.

(B) Edit the Frequency for g specific pin or pins. :

Enter the number of the item you wish to perform: [

FIGURE 8 CONTINUED
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(6) Edit the package pin capacitamce for a spesific pin or pins.
(7) Edit the ECL Resistive Load for o specific pin or pins,

(B) Edit the Frequency For a specific pin or plins. A )

Enter the number of the 1tem you wish to perform: 7% £G4 .

DATE DATL DATLD DATL1 DATIZ joad D
DATL3 DAT14 DATLS DAT2 DAT3 -
DAT4 DATS DATE DAT? DATB =2
DAT3 FXTCLK EXTRST INGGBL OUTEBL te
ouTC OUTE PARAM SELCT® SELCTL

SELCT2 | SELCTI YOUTPT ‘

Enter t}ae signal nome or signal names sepaorated by spaces.
ouTC A A

Enter the new value (Ohmg): 58
Enter the signal mame or signal names separated by spaces.

(0) Generate a report and exit.

(1) Change the package type.

(2) Edit the default package pin capacitance.

(3) Ed1t the default system capacitive ioad for TTL outputs,

(4) Edit the default =ystem capaclitive load for ECL outputs,

(5) Edit the aystem capacitive load for o speciflc pin or pling.
(B) Edit tha package pln capacitance For a speeific pin or pins,
(7) Edit the ECL Resistive Load for g specific pin or pins. o
(83 Edit the Frequency for a specific pin or pins. o al Lt
Enter the number of the jtem you wish to perform: gé” Fe R

DATQ DATL DATLG DATLL DATL2 ~ )
DRT13 DAT14 DATLS DAT2 DAT3 1/1
0AT4 DATS DATE DAT? DATS T
DRT3 EXTCLK EXTRST INgAl outesr !V
ouTC OUTE PARAM SELCT® SELCTI

SELCTZ SELCTI . YOUTPT

Enter the slgngL/ﬁEme or signal names separated by spaces.
PARAM YOUTPT . »7

Enter the new value (MHz): 1B8

Enter the signal name or signal names separated by spaces.

(B) Generate a repert and exit.

(1) Change the package type.

(2) Edit the default package pin eapacitance.

(3) Edit the default system copacitive Load for TTL outputs.

(43 Edit the default system capacitive lLoad for ECL outputs,

(5) Edit the system capacitive load for a speciflic pin or pins.
(B) Edit the package pin capacitance for a specific pin or pins,
(7) Edit the ECL Resistive Load Far a speclfic pin or pins,

{(8) Edit the Frequency for a specific pin or pins. PV
Enter the number of the item you wish to perfarm: # LRETS

Exiting and writing AMCCAKG.LST, « - - -—— D7
Processing MIM Front Annotation Delay File ... .
Processing NOM Front Annotation Delay File ..

N L

= L]
&

FIGURE 8 CONTINUED
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

Using the interface, the frequency for any primary input
or output may be specified (commentary documentation) and
the ECL resistive loading for any ECL output may be
specified (alsc commentary). Resistive locads should be
specified when they de match that assumed for the macro
{25 or 50 ohms). Frequency should be entered for any TTL
I/0 toggling faster than 50MHz and any ECL I/0 toggling
faster than 100MHZ.

AMCCANN (AMCC Annotation) can be run as many times as
required to fine-tune the simulation. The file
QUTPUT.DLY is the data file created in the first sesgesion
and then edited by successive executions. A previously
entered specific pin capacitance or load capacitance for
a signal is deleted (reverting to the default value) by
glving its name and typing an * for the new value,

When AMCCANN is completed, it will have generated the
Front-Annotation files FNTMIL.DSY or FNTCOM.DSY,
FNINOM.DSY and FNTMIN.DSY as well as the report file
AMCCPKG,LST and the data file QUTPUT.DLY. All of these
flles are to be submitted.

Note: The BiCMOS library has two commercial timing
libraries, one for COMMERCIAL circults running with a
-4.,5V power supply {(COM4) and one for all other
COMMERCIAL circults (COM5). The Front-Annotation fille is
still named FNTCOM.DSY and provides correct timing based
on the ARRAY FAMILY, PRODUCT_GRADE and the POWER__SUPPLY
parameters. :

After the ERC software and the Front-Annotation software
hag successfully run, the next step is to run a
simulation to verify that the basic logic is correct.

When the proper loginfile, such as the one shown earlier,
is used, the PROFILE fille is correctly set for the
library.

THE LIBRARY MUST BE INSTALLED AS AMCC INTENDS FOR PROPER
OPERATION.

Rup SIFT (Simulator Intermediate Flles Translator) to
append the appropriate timing data to the macros. Thesze
are the intripsic delays for the paths through the macros
themselves. SIFT can be run for MINIMUM, NOMINAL,
COMMERCIAL or MILITARY timing. The worst-case
multipliers are those that support the Front- and
Back-Annotation software (1.35 * typlcal = COM and 1.45 ¢+
typical = MIL for the Q5000},
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APPLICATION NOTE 1,DNIX {809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

Run SIFT using the AMCC supplied shell:

RUN_SIFT XxXxx where xxx = NOM, MIL or COM,
COM4 or COM5

Note: for large designs, SIFT may run overnight.
Within the SIFT library, there are three multipliers:
BIPOLAR

~ RANGE FRONT-
DLS/DTV MODE -> MIN TYP MAX | ANNOTATION
SIFT NOM | 0.90 1.00 1.10 | FNTNOM.DSY
Timing coM | 1.11 1.23 1.35 | FNTCOM.DSY
Library MIL ! 1.19 1,32 1.45 | FNTMIL.DSY
MIN | 0.70 0.78 0.86 | FNTMIN.DSY
BICMOS™*
COM4 uses multipliers for -4,5V supply
‘- use with FNTCOM.DSY
COMS uses multipliers for -5.2V or +5V supply
- use with FNTCOM.DSY
* see the tables in Volume I of the Design Manual
These numbers are based on a 20% maximum worst-case
Processing varlation across the chip, with 10% the more
usual variation, These multipliers are the same
multipliers used in the FNTxxx.DSY files.

The use of MIN, TYP or MAX within a timing library is
Bpecified in the MODE format under the DAISY Loglcal
Simulator (DLS) or the DAISY Timing Verifier (DTV).

SIFT is alsc run under the Super-Shell by typing:

RUN_AMCC (Super-Shell)
3

AHQC recommends that the Super-Shell be used after the
initial debug pass has been made since the menu will
prompt you for necessary parameters and options for the
commands.

Normally, a simulation will be run using MINIMUM data and
then rerun using COMMERCIAL or MILITARY data. If the
Lesults are not functionally identical, a timing
dependency (problem) is indicated which requires further
evaluation or a re~design. AMCC requires both of these
simul ations (MINIMUM, and MAXIMUM MIL OR COM) be
performed and submitted if they are different.
Otherwisge, submit just the maximum worst-case simulation
results,
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APPLICATION NOTE 1,DNIX (809)
DESIGN METHODOLOGY ~ DAISY (Q5000 EXAMPLE)

All submitted simulations should be run under timing
checks "ON" and all timing errors removed. In special
cases, an AMCC walver may be required.

Following SIFT, the SING TO DAISY process is inltiated,
SING is the Simulator Input Generator used to extract
information from the netlist. AMCC usually combines thisg
into the following routines: 1) generate a default time=Q
simulation control file, SOM_MCF.SING; 2) generate a
default FMT flle for DLS/DTV use; and open the SoM
_MCF,SING file for editing under TEC.

SING ~T -M3 -MCF /AMCC/SOM_MAKER/ SOM_MCF
FMT_CSD. SING
TEC SOM_MCF. SING (all part of Super-Shell‘)

At the end of the last command (and the end of menu
selection 3 for the Super-Shell), the text-editor TECQ is
open to the simulation control file, SOM_MCF.S5ING. The
time-zero SOM_MCF.SING file comes up with all input (al]

i i } shown forced to zero at time zero
(= 0:F0;). The user must edit this file to include the
gimul ation stimull by using the DAISY text editor, TEC,
Stimull can be described using the signal generator
appreoach or by using a remote data file,

The example at the end of the text shows a SOM_MCF.SING
file after it has been edited. This one uses the $SIGNAL
_GENERATORS section to input values. TIMING_CHECK := ]1;
is present so this file can be used to run timing checks
under both DLS and DTV.

AMCC prefers that all files be commented for
identification {company, circuit, desligner, date, rey
level, what is being tested, etc.).

After all edits to the SOM_MCF.SING flle have been made,
TEC 18 exited by:

{ENTERIEXIT{EXECUTE} (exit TEC)

The SOM CTL file must include an $QUTPUTS section. The
output file referenced in the $SOUTPUTS section 1s created
by the system and not by the user. The user must
describe which signals go in the file in what order.
AMCC requires that all primary inputs, all primary
outputs, all primary bidirectionals and all internal
3-state enable or bidirectional enable signals be listed
in that file in that order.

The files produced during simulation include the LIST

file, the WAVE, the VLAF output file. The VLAF output
file is the file that becomes the input file to
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Date: 25 MAY 86 11:17 File: FMT_CSD.SING

50M SOM_MCF.SING -M3
DLS <K!

FORMAT
DATHOMUX16/31DATY
3DATIGMUX L6/ 3:1DATI]
3DATIACMUX16/3: DATIR
3DATLEIGMUX]IG/3:DATIL
3DATL20MUX16/3:DATI2
3DATL3CHMUX16/3:DATL3
IDATLIACMUX16/3:DATIA
3DAT156MUX16/3: DATI1S
3DATZPMUX16/3:DAT2
3DAT3RMUX16/3 AT
3DATABMUX16/3:DAT4
3DAT5RMHX16/3: 2ATS
SDATERMUXLG/3: DATE
3DAT70MUX16/3 1 DATT
3DATERIMUX16/3:1DATE
JDATOOMUXLE/3: DATY
IEXTCLK@MUXIG/ 2 :EXTCLK
JEXTRSTEMUKXLG/2: EXTRST
3INBFLIOMUXIGE/4: THODL
3SELCTIGMUNIG/3:SELCTH
3SELCTI@MUKXI6/3:SELCT]
ISELCT20MUXEB/3:SELCT2
35ELCT39MUXIB/21SELCT3
30UTAdIeMUXE6/4:0UTRAL
30UTC@MUX16/4:QUTC
30UTE@HUK16/4: QUTE
g;OUTPT@HUXlGIZ;YOUTFT

PUT FMT
?UIT N

FIGURE 10: FMT _CSD,SING used to bulld FMT

FMT lIs used by DLS
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODCLOGY - DAISY (Q5000 EXAMPLE)

AMCCSIMFMT. BAMCC does not need to see the FMT f£i1l eIr LIST
files, WAVE plots or the VLAF file,

The first three (FMT controls LIST and WAVE contents) are
useful for debugging. For example, the user can
reference internal signals in the LIST file while the
final $OUTPUTS section is not allowed to show them.

The Super-Shell step 3 will end with the text editor
open. When TEC is exited, the shell menu will return.
If you need to create a remote data file, exit the
Super-Shell and open the data file under TEC. If thisg ig
the case, exit the Super-Shell by:

0 (exit Super-shell}

If the input stimulus is to be provided by a remote data
file, the TEC must be reopened to create whatever input
file name was referenced in the simulation control file,
To open, use TEC input-£fil ename.

TEC DEMO.DAT (exampl e}
TEC filename,extension user-defined filename

The data files are created from scratch by the designer;
there 18 no fill-in-the-blank formatted f£ile to edit as
there is for the SOM_MCF.SING file. The data fille must
be created following a specified time-value, with
comments and blank lines allowed. If comments and blank
line appear after the $ENDS statement, then run
AMCCFILUTL to prepare the file for execution. The source
file is commented, the executable file 138 not.
Maintanence is performed using the source file.

ALWAYS RENAME AN EDITED SOM_MCF.SING FILE. The SOM
_MCF.SING file is destroyed in favor of a default version
any time SING is rerun or anytime Super~Shell step 3 i3
executed.

AMCC prefers to have meaningful names used on the control
files such as FUNCTION.SING, ATSPEED.SING, ACR4PROP, SING.
Do not forget to include these in the submission index.

Once the data file and the SOM_MCF.SING flle are
completed, then run SOM, the Simulator Qbject Module
Generator. This can be executed with the
Front-Annotation file, and should be. The AMCC supplied
shell is an easy way to do this.
SOM the control file only - for debug:

S0M SOM_MCF.SING -M3 -L SOM.ERR
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FLLT T

L 3

* DESIGN PATH /USER/CLASS/MUX16 DATE 16-SEP-19868 14:58
*

* COMPANY CIRCUIT_NAME

L]

* ARRAY PO# REV
”

* DESIGNER

e

* What tegts does this control file support:

w

L 3 -

L]

*

]

**‘*l

[kl Configuration section kel
BECONFIGURATION

GATE_ACTIVITY_LEVEL := 148;
IMMEDIATE_ACTIVITY_LEVEL := 183;
TIMING_CHECK :1= 1;

f***%  Signal generator section “H%*/
ESIGHAL_GENERATORS

@MUX16/3:DATH := @B:tFH ;
@MUX16/3:DAT] := @F:F¥ ;

OMUX1E/3:DATIS 1= @A:FY ;
GMUX16/3:DATI] := @@:FD
GMUX16/3:DAT12 :a @@:FO ;
GMUX16/3:DAT13 := @F:FF ;
GMUX16/3:DATLEd 1= GF:FH
GMUX16/3:DATLIE 1= @F:Fg ;
BMUX16/3:DAT2 1= @8:FF ;
@MUXI16/3:DATI = QU:FF
PMUKX16/3:DAT4 := QE:FP
GMUX16/3:DATS := QU:F2 ;
CMUX16/3:DATE := GF:FF ;
GMUX16/3:DAT7 := RE:FR ;
CMUX1G/3:DATE := @B:FT ;
OMUXLIG/3:0ATY := @B:F@ ;
GMUX16/2:EXTCLK := @@:F@

CMUXI6/2:EXTRST := BE:1FQ
CMUXLGE/4: INGRL := @F:1FF ;
@MUK 16/3:SELCTA 1= QF:FQ
PMUX 16/3:SELCTI 1= QEF:F@
OMUX16/3:SELCT2 := @U:Fg
@MUX16/3:SELCT3 := QO:FQ

SOM_MCF.SING

FIGURE 11

APNOTE 1.DNIX 37



APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

8S0M and TCAL combined:

RUN_SOM SOM_MCF,SING FNTMIL,DSY
(part of Super-Shell)

Caution: RUN_SOM looks for the FNTxxx.DSY filles in the
top level directeory. Always run DANCE, DRINK, SOM and
SING from the top of the design tree.

SOM must be executed anytime the SOM_MCF.SING file ig
edited to link the new information to the simul ation
database.

RON_AMCC (1f you aren’t in the shell)

4 select SOM
<control_file name> control file name
FNTxxx.DSY Annotation file name
0o . exit shell

When the steps represented in the AMCC Super-Shell are
compl eted, the next step is to run either DLS, the DAISY
Logic Simulator, or DIV, the DAISY Timing Verifier,

DLS 18 called by:

DLS
GET FMT using the default - use unless YOU want
something different; leave no spaces
af ter FMT
MODE set mode
{edit for MAX} for military or commercial;
{edit for MIN} for minimum
{ENTER}
PUT DLS_FMT save the FMT and MODE windows
VIEW 9999 10000 proper view step for Q5000 Series;
Q3500 Series; Q14000 Series
RUN 1000000 run as long as you need to run
START 0 position data in display buffer
WAVE plot by "Plot Screen" mouse menu
{ENTER}
LIST S DEMO listing saved as file "DEMO"
{ENTER}
RESTART 0
VIEW 99 100 cloger look - not for vectors
RUN 200000 that will be submitted
WAVE
{ENTER}
QUIT{EXECUTE} don't save
N{EXECUTE}

After DLS is run to satisfaction {(the vector set in the
example is 100% fault coverage), the vectors that will be
submitted for use in test are generated using the
AMCCSIMFMT program. This program will take the file
produced by the $OUTPUTS section and refermat it, The
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3, B

BMUKLE-3: INFSC4663)

13, 12, 14, 26, 23, 28
EMUX16/3: INPB( 4685 ) :

13, 12, 14, 26, 23, 2B
BMUX16-3: INPT(#697) :

13, 12, 14, 26, 23, 2B
BMUX16-3: INPB( 4509 ) :
: 13, 12, 14, 26, 23
EMUK1E-3: INPI( #6110 :

13, 12, 14, 26, 23, 2B
BMUXLE-T: INPLBC4613) ¢

13, 12, 14, 26, 23, 28
BHUXLE-3: INP1LC#EL5) :

13, 12, 14, 26, 23, 28
BHUXLE-3: INPL2(45L7) ;

13, 12, 14, 26, 23, 28
EMUX1E-3: INP13(#519) ¢

13, 12, 14, 26, 23, 28
EMUX16-3: INP14( #621) :

13, 12, 14, 26, 23, 28
BMUX16.3: INP1S( 4623) :

13, 12, 14, 26, 23
EMUX16-3:SELIC#E2S) s

13, 12, 14, 26, 23, 28
BMUXL6/3 :SEL2(#627) :

13, 12, 14, 28, 23, 28
BMUXLE/3:SELL(4629) :

36, 33, 4@, 72, 65, 60
BMUX16-3:SELGC#531) :

3, 33, 4@, 72, 65, 60
BMUX16+4: G008, C( #652)

& --
=

9,8, 0,0,0,
EMUX16,4:60R0E . EC 4653 )
@, @, @, 8,0,
EMUX16/4: XSG #654)
@, 0, 8, @, B,

& 8-

¥k DELAY CALCULATION COMPLETED.
F¥kkiok TOTAL NUMBER OF ERRORS FOUND =

TCAL: DELAY CALCULATIOM COMPLETED, MO ERROR
TCAL:

TCAL: UPDATING BT TABLE

TCAL: UNLOADING DATA TO SOM FILE

TCAL: TERMINATION

KROOOOKKE TCAL FORMAT OK 11111 SRRRRRI0000K
cLASSy [

FIGURE 13: END OF RUN_SOM - TCAL
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOG3Y - DAISY (Q5000 EXaMPLE)

DLS output file fcormat must be binary for a proper
submission. An example AMCCSIMFMT output is shown with
the example.

When 3-gtate macros are included in a design, 1t 1s cften
desirable to see the high-% state in the listing during
debug. The DLS/DTV format can be edited by:

FO

edit use switch key to toggle options
{ENTER}
PUT DLS_FMT gave for later reference

The FORMAT file and the MODE file can be printed out
using the PLOT_SCREEN menu command., They can also be
saved to a file for printing using the clipsheet options
and they can be saved on disk and recalled in another
run. all formats (FORMAT, MODE, ACQUIRE, BREARK, TRIGGER)
are saved at the same time using:

POT <filename>

Another feature that is useful is the PRINT_ON_CHANGE
file which can be created. The PRINT_ON_CHANGE file can
be requested by editing the SOM_MCF.SING control file
S0UTPUTS section to provide the instruction to collect
data only on the change of monitored signals, rather than
collect sampled data as before, Only the output file 1s
affected.

The format for the LIST and WAVE are tjied to the FORMAT
?ile and will not vary. The format for the output file
ie what is listed in the $OUTPUTS section of the
simul ation control file. Only those signals listed in
the control file $OUTPUTS section will be monitored or
recorded.

When the output file is the one desired, run AMCCSIMFMT
by typing:

AMCCSIMFMT
and responding to the prompts.
You can also call the program using the Super-Shell:

RON_AMCC
5 calls AMCCSIMFMT

You will be asked for the name of the output flle (as
listed in the $OUTPUTS section of the control file), the
new name you want to use, what format you want with
parenthesls (choose "1"} and if you want spaces between
columns or groups of columns. The spacing is up to you.
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¥ REPLACE xx

e lURREMT, COH

ALoERCLLHS3ATIUA by

NAHE BASE POLARITY STRN TRCT SIGNAL_LIST
IATE BIN  + OFF ON BHUXIE-3:DATS
ATl BIN  + OFF ON EHUX16-3:DATL
DAT18 BN+ OFF OH BHUMIG.3:DAT1A
TATLL BIN  + OFF OM EHUX16-3:DAT1L
IAT1Z BIN  + OFF ON BHUX16-3:DAT1Z
IAT13 BIN  + OFF OM BHUX16-3:DAT13
DAT14 BIN  + OFF ON BMUXLG-3:DAT14
IATIS BIN  + OFF ON BHUXL5.3:DATIS
AT2 BIN  + OFF ON EHUX16.3:DAT2
TAT3 BIN  + OFF ON BHUXLG-3:DAT3
IAT4 BIN  + OFF ON EMUXIB-3:DAT4
IATS BIN  + OFF ON BHUX16-3:DATS
IATS BIH o+ OFF ON SHUX16-3:DATE
IAT? BIN  + OFF ON EHUX16-3:DAT?
DATA BIN  + OFF ON 8HMUX16-3:0AT8
DATY BIN  + OFF ON EMUX15-3:DATI
EXTCLK BIN  + OFF ON BHUX16.2 :EXTCLK
EXTRST BIN  + OFF OH EMUX16.2:EXTRST
INAAL BIN + OFF ON BHUX16-4:IN@GL
SELCTA BIN o+ OFF ON BHUX16.3:5ELCTR
_SELCTL BIN  + OFF ON OHUX16-3:SELCTL
SELCT2 BIN  + OFF ON BHUNIG-3:SELCTZ
SELCT3 BIN N OFF ON EMUX1G-3:SELCTI
ouTeel BIN .+ OFF ON EHUX16.4 :0U7@81
oUTC BIN  + OFF ON @HUX16.4:0UTC
ouTE BN+ OFF ON EMUX16/4:0UTE
YOUTPT BIN  + OFF ON BHLX15.2:YOUTPT
|
571

EOTHL MUHBER OF PRIHMITILES =

DLS > FORMAT >»>
fI‘ORHnT_SPEo

FIGURE 14: DLS FORMAT WINDOW
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5 1S TSR 02 b st B e L CURRENT G0N TEA]

X% REPLACE *x

NAME BASE POLARITY STRN TRC? SIGHAL.LIST
YOUTPT BIN t OFF ON 2HUX16-2:YQUTPT
DATA HEX + OFF ON €MUX16-3:DAT15,0AT14,DATLI,DATIZ
DATD HEX + OFF ON &MUX16-3:DAT11,DAT18 ,0ATI,IATE
DATC HEX + OFF ON @&HMUX16-3:DAT? ,fIHTE ,DATS ,DAT4
DATD HEX + OFF ON eMUX16-3:DAT3,DATZ ,DATL,DATA
EXTCLK BIN + OFF ON 8MUX16-Z:EXTCLK
EXTRST BIN + OFF ON EMUX16.-2:EXTRST
iELCTﬂ HEX + OFF ON eMU{16-3:SELCT3,SELCT2,SELCTL,SELCTE
I
EOTHL NUHBER OF PRIMITILES = 671

OLS > FORMAT >>
EORHHT..SPEO

FIGURE 15: Edited DLS FORMAT WINDOW -~ HEX
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Zi'-‘{sisii",'iﬁﬁ!%ﬁmﬂ!I:iﬁhe}hHiﬂ‘\'@)&ﬂi:ﬁ:lﬂlﬂh&*ﬁ!ﬂ"ﬂﬁ.@hﬂﬂﬁm:HAHS&WHBHH&&@'JTIU?&&@M
% REPLACE »x

BSIHULATION HODE HOM
( reserved )
( reserved )

{ reserved )

SORTED BY
EMABLE TRCT MATOR KEY  HINOR KEY

"

i1}
SETUPAHOLD TIME OFF OFF TIHE PATH
HINIHUM PULSE HIDTH OFF OFF TIHE PATH
SIGNAL RELATIONSHIP OFF QFF TIHE PATH
( reserved ) OFF OFF TIME PATH
( reserved ) OFF OFF TIHE PATH
( reserved ) OFF OFF TIME PATH

I
iOTFIL NUMBER OF PRIMITIUES = 671

DLS > PUT >> DLS_FHT
ELS > HODE >»

FIGURE 16: DLS MODE WINDOW -~ NOMINAL
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kas LS UL

A e W v b o MG g £ o RRER T SO T b AL R b A LDy s

xx REPLACE Xk

SIMULATION HODE Hfx
( reserved )
( reserved )

( reserved )

i “SORTED BY
ENABLE TRCT MATOR KEY HIMOR KEY

SETUP-HOLD TIHE ON N TIHE PATH
HMINIMUM PULSE WIDTH ON ON TIME PATH
SIGNAL RELATIOHSHIP 0N ON TIME PATH
( reservyed ) OFF OFF TIME PATH
( reserved } OFF OFF TIHE PATH
( reserved ) OFF OFF TIHE PATH

|

iOTHL MNUMBER OF PRIHITIUES = &7l

DLS > MODE >>

FIGURE 17: DLS MODE WINDOW ~ Edited for MAXIMUM
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FIQURE 18: DLS WAVE - HEX FORAMAT
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FIQURE 19: DLS LIST WITH HEX FORMAT
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TOTAL NUHBER OF PRIHITILES =

NO TIHING ERRORS FOLMD

|
DLS > LIST >>
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. FIGURE 20: PARTIAL "SAVED" LIST FILE

USE:

DLS>LIST S SAM
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CLASS> AMCCSIMFMT
ULAIF Conversion Rev[l.d]

Enter ULAIF Ctnput) file name: FUNCTION.ULAF
Enter SIM (output) file neame: QUTPUT.FUN

Choose from menu -~

1 : VLAIF to SIM FORMAT (MO parenthesis).
2 : ULAIF to SIM FORMAT (with parenthests).

Enter cholce [1 or 2]: L

Do you want DATA seperdted in columns LY ~ NI T N

<<< Praocessing ULAIF Nets »>>>

<< Processing ULAIF Vectors »>»

>>> Time ZERO (B) not output From ULAIF file.
>»> (188) Lines of Uectors output.

>>> AMCCSIMFMT conversion completed with NO arror(s).
CLASS> TYPE QUTPUT.FUNE

FIGURE 22: AMCCSIMFMT sample execution
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Date:

25 MAY 86 13:36

File:

1***CIRCUIT IDENTIFICATION =

9999
19999
29993
399399
49999
59999
69999
79999
89999
99999
129999
119999
129999
139999
149999
159939
169999
179999
189999
199999
209999
219999
229999
239999
249999
259999
269999
279999
289999
299999
79999
319999
329999
329999
349999
359999
269999
3799949
389999
399999
439999
419999
429999
439999
449999
459999
4569999
479999
499999
499999
509999
519999

TIME

EESSSSDDODODDODODOODDDY
AXEEEEAAAAAAAAAAAAAAAAQD
TTLLLLTTTTTTTTTTITTITTITY
CRCCCCA123456789111111T
LSTTTT A12345P
KTa21# T

LA 091011001181 8218
1130801 0010110011818818
APFRFAL A0 0110011818018
120888180181 19011318911
APEAAARTHIA110011018811
1809808081 8110011813818
aR3AFALAF\ A1 19011818818
128888188181 10811018211
2191010110011 818811
1901891081 0110011018818
0411 001111001118818
12919210811 lag1l

2a11011001011001101a911
L1AL1g10819110811818010
fae1a1 1801011001 1810019
1091811001011 0011810911
PARIEL1R1 0810011910811
1eP1a118818010911810010
LALLIAI10810110011810018
1eglal1eg1ol1ed11810011
AgIagL10g101100110108)11
LEgpgLioelgl o0l 1al0018
238aa111819110011010919
1a2o8111015110811810011
299881 §80101 10011810811
| 9gam119g1a110811310010
28821118919119011810818
132311100191100119109811

CUTPUT.FUN

529999
539999
549999
559999
569999
579999
589999
599999
689999
619993
£2999%
639999
649999
659999
669999
679999
689999
599999
789999
719999
729999
739999
749999
759999
76999%
779999
789999
799999
249999
819999
829999
239999
949999
869999
869999
879999
989999
693399
989953
919999
92999%
239999
949999

969999 -

963999
979999
989999
999999

228411 18889118011318811
188211108081 10011815018
BREg1110/101 18011818018
18691110019118911019411
F011119919118011818011
1091111881011 0211013018
aga11118910111011910018
[OJ1E118L1 11011018051
Aaa1111031 916911810011
188111100101 10011818517
FEL11118014911888 1810018
101111 1801811881 1814410
HEL11110017118011810001
1011111001011401 1010080
011111881 011001 121231
1011111381911001181 0011
FELALLI0018L 1ea11a1g011
191811100101 10011819318
GR1gI1188191tHg11119918
12191118151 19011119a11
A1 aG191 1001118011
tFIT11180141 100110108148
AGLAIAIBALY] LES1 1S IB1Y
1813131891 4119511818011
BELIIFVATLAL 1A 1AE109]11
L21ale18d1g11901801 9818
GALFIBIEFITL 108, 121091F
121718 881011901 1219911
SALIIA1EX15116011810011
191118180161 189118160140
EILIFISRIAII 0811159110
101118180191 10911814111
FE1112100101 18011818011
191119190012110911810019
A0 191981681 18011812018
120114188141 18811810011
A301151801919881 1319011
18911100 iF1 06011910318
ORI 1AF1IF1 10211810010
IOl L1 ILLOPI 1810011
2aE 100181 10211919711
149913184181 10811813010
Age1a 1 AI1911081181361T
loep1d1at19118g11919011
o0 OLag1 I 18011918811
190010120151 160110818918
BaIeEA1 01011801 1016018
109803100 18118011818a11

FIGURE 23: OUTPUT FROM AMCCSIMFMT
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

When the AMCCSIMFMT program is complete, execute AMCCVRC,
the AMCC Vector Rules Checker. This program operates on
the AMCCSIMFMT output file. All VRC errors must be
removed before submission. Create a signal analysis file
using TEC and then call AMCCVRC by typing

AMCCVRC
and responding to the prompts.
AMCCVRC is also called by the Super-Shell:

RON_AMCC
6

Sample session for AMCCVRC:

TEC signal_control_f£file name

{edit} (create signal

analysis file)

{ENTER}EXIT{EXECUTE}
AMCCVRC
ERC/CIRCUIT.SDI {(netlist - subdirectory)
AMCCSIMFMT_file _name

{select test or tests}
signal_control_file {for race test}

AMCCVRC is only run against the maximum worst-cage
sampled functional simulation output. It produces
AMCCVRC.LST and must be error-free for submission. Note:
RESET, SET will usually generate Vector S80 errors that
can be documented for what they are. These are the only
allowed "errors™, Consult AMCC If you have others.

After the logic has been verified via the functional
simulation, run the at-speed simulation. This will
require a smaller VIEW step than was used with the
functional simulation to pick up the resolution. The

The simul ation should be run at the Maximum specifiea
operating frequency.

The "at-sgpeed"” simulation 1s used to check timing.
At-speed simulation can be performed with either DLS or
DIV. Using DTV allows an uncertalnty range analysis,
{Verlfy if DTV 1s operational on your system before
scheduling its use in the design process.)

If the resolution of the waveform is good enough, the T
and {ENTER} keys can be used to find the propagation
delay between two edges when a waveform is on the acreen,
Put the cursor on one and strike T . Put the cursor on
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY {Q5000 EXAMPLE)

the other and strike (ENTER}. The time will be
displayed.

Note: AMCC requires sampled (uniform step} vectors for
functional, at-speed and AC test simulations and requires
PRINT. (N_CHANGE results for at-speed and AC Test. The
designer should refer to Section 4, Vector Submission

for further information on vector
requirements,

Date: 29 SEP B8 12:12 Fila: RUN_DLS .
DLS <<! !
GET DLS_FMT

VIEW 9999 19999
RUN 1930209
aurr

Date: 29 SEP 88 12:12 File: RUN_ASDLS

LS <<

GET DLS_FMT
VIEW 499 599
RUN 5g908
QuUIT

FIGURE 24
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APPLICATION NOTE 1l.DNIX (809)

PARAMETRIC TESTS

This circult was constructed with a gate tree to alloy
the development of a parametric vector set using the
preferred AMCC methodology. The S0M control file
previously created for the function vectors can be copied
into a new area (PARAMETER,.SING was used as the file
name} and the signal generators edited to allow one ang
only one input at a time to switch from "1" to "Q0" anqg
back to "1l-.

Because the usued output on the input macro was used, the
input signal ias inverted. The logic gate used requires
all input signals start at "1". The output "PARAM"
starts at "0" and switches with each change. Aall inputs
are exerclised, including clock, reset and enables, if
any. '

The output format for the simulation output file ig the
game as for the functional simulation output file. The
sampling is the same as for the functional simulation
(100ns).

Figures A-20 and A-21 in Appendix A show the control file
and the AMCCSIMFMT output file. The output file ig
SIMFMTPR.01

The simulation was run using the commands:

RON_SOM PARAMETER.SING FNTMIL.DSY

DLS

GET FMT

VIEW 9999 10000
RIN 450000
QUIT

N

AMCCSIMFMT
FUNCTION.VLAF
SIMFMTPR. 01

1

Y

22

TYPE SIMFMTPR.01l > /DEV/LP -HEA
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APPLICATION NOTE 1.DNIX (809)
THE BEST APPROACH (FLAT DESIGN) 1
1. Capture page or pages

¢ Run DANCE on each page after proceeding
to the next page - use a window
DANCE n -M3

® Check individual pages as they run and
correct errors and rerun DANCE
TYPE n.DFR in a window

¢ When enough captured {(the critical path,
other areas of concern, etc¢.), then
run DRINK
DRINK ~M3

¢ NOTE: NOT ALL DANCE ERRORS MUST BE REMOVED
FOR DRINEK TC RUN SO BE CERTAIN ALL n.DFR
FILES ARE 2 ERRORS ONLY (THE BORDER ERRORS)

® NOTE: NOT ALL DRINK ERRORS MUST BE REMOVED
FOR ERCS TO RUN

2. When DANCE and DRINK are error free or as you want
them (partial circuits will still have errors)
then run individual shells (on a large circuit
this is faster):

RUN_AGIF
RON_ERC
RUN_ ANN

® Use TEC to add comments to FNTMIL.DSY or
FNTCOM.DSY ag well as FNTMIN.DSY
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6.
7.
8.
9.

Now run the super-shell:

RUN_AMCC
and gelect "3" SIFT
Answer the prompts

Step 3 leaves you 1in TEC so edit the SOH_MCF.éING
file and create any data file needed

Run or continue to run the super shell:
ROUN_AMCC

and gelect "4° SOM

Answer the prompts

Exit the shell and run DLS or DIV

Run AMCCSIMFMT

Use TEC to create the signal analysis file

Run AMCCVRC
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APPLICATION NOTE 1.DNIX

Table Of CONLENES veuvseeesssvassonscsassansas

INtroduction seesessvececenrsasssssesnncasssns
DED (DED I steps in graphic capturel....eceo...
DANCE L, uteurvioarnsusorssinsasarssosnnsasnnse
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APPLICATION NOTE 1.DNIX

Fiqures:

" Fiqure
Figure
Figure
Figqure
Figure
Figure
Figure
Fiqure

Figure
Figqure
Figure
Figure
Figure
Fiqure
Figure
Figure
Figure
Figure
Figqure
Figure
Figure
Figure
Figqure
Figure

1.DRAW for 16:1 MUX (Q5000T) ......
2.DRAW for 16:1 MUX ..vcevscasnscan
J.DRAW for 16:1 MUX seeerevecacenna
4.DRAW for 16:1 MUX; thermal diodes
4.DRAW for 16:1 HUX; gate tree ....
Screen transcript ...ceviennccncena

7: RUN_DD, DANCE.ERR, DRINE.ERR sveses

10:
11:
12:
13:
i14:
15:
163
17:
l8:
19:
20:
21:
223
23:
24:

Running AMCCANN (preliminary
version of the release shown) ..
AMCCPEG.LST (partial} ...secevevnss
FMT_SCD.SING file .suvevevasensnsans
SOM_MCF.SING - unedited ...vsveasnss
RUN.SOM screen transcript .oeeeesss
End of screen transcript .....coe40
DLS Format windoWw ceeessessssanccns
Edited Format window - HEX s.cvecaae
DLS Mode window -~ unedited ........
DLS Mode window - edited for MAX ..
DLS Wave window = HEX sevcsvsanascs
DLS List window = HEX seessnssacscs
Partial Saved LIST file teensvonves
Output VLAIF file FUNCTICON.VLAF ...
AMCCSIMFMT transcript seescesevenes
FUNCTICN.VEC file from AMCCSIMFMT .
RUN_DLS, RUN_ASDLS sample scripts .
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APPLICATION NOTE 1,DNIX (809
DESIGN METHODOLOGY ~ DAISY (Q5000 EXAMPLE)

INTRODUCTION TO THE DAISY
Q5000 16:1 MUX MIXED MODE EXAMPLE

The following provides a simple introduction to design
with the AMCC Q5000 Serles Logic Array on a DAISY EWS
(Engineering Workstation) under the DNIX operating
system, using the DED character graphics editor or DED2
character graphics editor. The problem is to design a
16:1 MUX which has TTL input and ECL output with a single
+5V power supply. This requires the use of the TTL and
ECL sections of the Q5000 macro library. The output is
to pass through a D flip/flop. A parametric test gate
tree has been added, along with extra power and ground
and two thermal dicdes.

The circuit selected demonstrates: 1) the use of

- mixed-mode +5V ECL/TTL I/0; 2) the use of the ECL output

with a latch; 3) proper naming of wires and macros; 4)
the use of extensive notes on the drawing page to
document the design; 5) the use of the FOD fan-out
derating net parameter; 6) the use of the SWGROUP switch
group macro parameter; 7) the chip macro parameters; ang
8) the logic required for the optional parametric -test
vectors, This is a flat design.

Logging in requires a user~-name and may require a
password, The AMCC seminar students use:

USER: CLASS
CLASE >

CLASS> is the prompt for all actions at the command
level, get in the AMCC supplied loginfile.

If the /USER/CLASS user directory is not programmed, the
Bystem will come up at the top of the tree, i.e., at /,
with a message to that effect. The user must make a
directory:

MEDIR /USER/CLASS
and then change to it:

CDh /USER/CLASS

Fgom there, copy in an existing loginfile from another
directory, if available:

COPY /NET/D_a/USER/CLASS/loginfile TO .
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APPLICATION NOTE 1.DNIX {809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

If none is available, use the text editor and create your
own, for example:

TEC loginfile
$UBMIT /AMCC/0Onnn_LIBS/QnnnnSETUP
.« and whatever else you want

there may be a networked datapath that
needs to be in here - see your system
manager

Activate the loginfile by logging off and logging back on
or by:

LSUBMIT loginfile

Always verify that: 1) you are in the correct directory,
in the correct current context; and 2} that the correct
library has been referenced in the loginfille. There is
another way to do thils but it sometimes has problems.

Before starting schematic capture, any EWS user should
make two checks: 1) that there is sufficient space for g
new circult (space on the hard disk); and 2} that the
directory area to be used is either empty or loaded with
known files. Check on the system disk memory available

by typing:
SPACE

Display an inventory of the directory by typing one of
these commands (there are other options):.

INV . -8 [ S for sorted 1
INV . ~L [ L for long ]
INV /USER/CLASS -L -DE { DE for deep nest |

The loginfile at AMCC is currently preprogrammed to
select the Q5000 library, as shownh above. (Other
libraries may be used by altering the loginfile to
reflect that library.) AMCC provides preprogrammed shell
scripts. The users may choose to add/modify/delete shell
scripts at their own location on their own systems at any
time - move them to another directory first! Beginners
should stay with the provided shell scripts until they
understand the actual commands.

Following selection of the library, and the rest of the
"housekeeping", the drawing editor DED is invoked by
typing:

DED1: DED 1 [ DED n ] DED I
DED2: DED2 1 [ DED2 n ] DED II

APNOTE 1.DNIX 6
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APPLICATION NOTE l1.DNIX {809}
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

See the DAISY DED II introduction booklet for the
comprable DED2 commands. DEDl will be operable under
DNIX 5.02 but the user should begin to switch to the new .
editor in preparation for the ACE system. This
application note was written for DEDI.

As soon as the editor is ready, a blank page is presented
(if there i1s no page 1.DRAW already in the directory).
ng a new page, a border should be placed on the page and
edited.

When beginning a multiple-page drawing, plan shead. If a
page will not be created by replicating an existing page,
it will always start with a border. Create several blank
bages by copying a page with a border, comments, etc.
into several page files.

A border is placed one grid point up diagopally from the

eft _corper. For any clrcult, the border is:
/AMCCPAGEB and is a component in the library. I1If the

r type:
DED]1: CO /AMCCPAGEB{EXTRACT}...{EXEBCUTE}

The page should be given a unigue six-character
alphameric name (such as PAGEl), and then notes should be
added ip the lower right-hand block to document the date,
page number, drawn by and a description of what is on the
page. Multiple notes are created by {EXTRACT}!ing notés
from other notes. Multiple names are not allowed but
{EXTRACT} can be used to make a copy of a name.

Name3;
DED1: NA {SELECT}name{DEF}{PLACE}...{EXECUTE}
DED1: NA {EXTRACT}{PLACE}...{EXECUTE}

This last version copies the same name from one place to
another,

Note:

DEDI1: NOT {SELECT}any text{DEF}{PLACE}...{EXECUTE}
DEDI1: NOT {EXTRACT}any text{DEF}{PLACE}...{EXECUTE}
DED]: NOT {EXTRACT!}{PLACE}...{EXECUTE}

This last version copies the same note from one pl ace to
another .,

A name or a note is deleted by opening the command
through {SELECT} and then typing D{MACRO}EXECUTE}. A
name or nore is edited by opening the command through
{SELECT}, typing the new name or text and then typing
{DEF} {PLACE } {EXECUTE} .
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLCGY - DAISY (Q5000 EXAMPLE)

The body of the drawing itself is then created by first
fetching the basic macroes and positioning them on the
page. Use a paper sketch to design the initial layout
for a circult, to minimize wasted partial macros,
minimize cross-overs, clarify where replication of
macros, blocks and pages will save design entry time, and
to ldentify the macros that will be used. (Don't do
seat-of~the~pants design at the screen! It leads to
frustration and error. Plan ahead.)

For a new design, the first macro on page one should be a
chip macro. Once it 1is properly parameterized, thisg
macro will characterize the array as to its grade.
(military or commercial), its power supply, the type of
ECL. (10K or 100K} and power supply, and identify the
product with a unigue name and number. Parameters are
added with a simplified form of the PARAMETER command.

For this design, the chip macro 1is Q5000TTTL10K (this
design fits into a Q1300T.

DED1: COo /Q5000TTTL10K {EXTRACT} {PLACE}...{EXECUTE}

Three parameters need to be attached to the chip macro,
PRODUCT_NAME, DEVICE_NUMBER, PRODUCT_GRADE. A fourth,
POWER_SUPPLY, does not apply to the I/0 mode chosen
(TTL10K is a single power-supply of +5V only). Position
the cursor on the first of these parameters, located ip
the lower left side of the macro symbol, and type:

DEDl: PARA {SELECT}param-value{DEF}{PLACE}...{EXECOTE}

The {PLACE} can be skipped if you positioned on the first
character of the parameter name on the graphic symbol.
Repeat for all of the parameters listed on the chip
macro.

The value possible for PRODUCT_GRADE is elther MIL or
CcoM. The default power supplies are listed on the ‘chip
macro. The only time the POWER_SUPPLY may be altered is
for the STD ECL circuits, or MIXED ECL/TTL, where 5VREF,
STD4 (-4.5V) or STD5 {(-5.2V) can bhe specified. AMCC
customer service assigns the PRODUCT_NAME and DEVICE
_NUMBER.

Regardless of technology, the input pins on a chip macro
are tied to global ground.

If the pin is a power pin (VCC), aim the wire up. If the
pin is a ground pin, aim the wire down. The EWS and the
software does not care - this is a human readable
convention. The output of the chip macro is wired to a
terminator or it is wired to a page connector. For thig
design the terminator is used. Use /LWTERM and connect

APNOTE 1.DNIX 8
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

iF to the macro output pin with a wire. Do not allow the
Pins of any two macros to touch as the system may reboot
and you will loose the padge.

Add any extra power or ground macros desired. For all
AMCC Series arrays, the extra power and ground macros are
ITPWR, ITGND and IEVCC. Regardless of techhology, the
extra power and ground macros, like the chip macros, have
all input pins tied to GND. Draw a wire out and down and
name the wire GND.

For the VCC or ITPWR pins, the wire 1s drawn up by
convention. (IEVCC is a power pin in a +5V REF ECL
system.) The output of the power or ground macro is
terminated.

The basic wire command is:
W {MARK}...{EXECUTE}

Use.{MARK} to draw bends. Using {MARK} twice without
moving will cause DAISY to try to straighten out the
wire. A partial wire requires specific connection steps
befoe it can be picked up and continued. Dot-connects
are formed by anding one wire on top of another (not at
the end). There are on-page connectors that allow a
cumbersom wire to be "broken™ on a page. These should be
used with care to avoid unintelligible drawings.

Refer to the DED command summary for further wiring
instruction. DED2 mouse wiring operations are sometimes
preferrable. &Any design begun in DED2 can switch back
and forth between editors without leaving the DED
environment. Any drawing begun in DED1 may be invoked
from DED2.

Name the macros, including the chip macro (CHIPGO).
Power and ground macros have a naming convention as do
static drivers. Try to follow AMCC naming conventlons.

A8 an aid to debug and to avoid duplicate names which can
be catastrophic, put the page number into the macro
names. MX0000 on page four would become MX4000.

Proceed to the second drawing page by typing:

DED1: {NEXT}{EXECUTE}Y{EXRCUTE}

Bring up a border on the new page, name and note it and
begin to capture the schematic. To save time, when a
border is brought up and commented for page one, copy it

- {use the SAVE command) to all following pages (SAVE 2;
SAVE 3, sSavE 4, etc.).

APNOTE 1.DNIX 9



APPLICATION NCTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

All interface and logic Macros are components and are
called by:

DEDl: CO /macro name{EXTRACT){PLACE}...{EXECUTE)}

The 2{200M} feature allows the entire drawing page to be
seen and is a great assist in initial page layout. It
will not detail the macros and you cannot wire while ip

+ (You can, but it won't be right.) Return to
1{20CM} or one step beyond {1{ZOOM}{ZOOM}) to do the
wiring. Use the {VIDEO GRID} key to obtain a dotted
background but turn it off (it is a toggle) when doing
printout. Changing pages will reset ZOOM to the original
1{200M} setting.

Use the {REDRAW) key to reconnect the displaved lines
after names, notes and moves. What is on the screen is
what is plotted., You can plot 1{ZOOM)} and even higher -
higher will provide interesting artwork but it will not
be valid as a circuit schematic.

Following macro placement, the page and chip connectors
and terminators are added. After these, the wires are
added, and then the wires and macros are named and noteg
are added.

The DAISY connector names are decoded as:

R right L left

W wire B bundle or bus
H hierarchical P page

I input 0 output

CON connector

PI page in IP intrapage

There are page-to-page connectors {/RWPICON, /RWPOCON),
bundled wire connectors (/RBHICON, /RBHOCON, /RRPICON,
/RBPOCON) , and bidirectional connectors (/RWPBCON,
/REWHBCON, /RBFBCON, /RMHBCON). There are others.

The DAISY library also provides the terminators /LWTERM,
/RATERM, /UWTERM and /DWTERM. Other terminators, for
bundles, blidirectionals, etc., also exist. Avold using
/UNTERM and /DWTERM since they resemble the ground symbol
and this is visually confusing. Terminators are added by
first fetching them from the library, and then wiring the
terminator to the desired wire stub. Treat terminatorsg
as components, except for the fact they need not be
named.

Wires are used to tie unused macro inputs to global
ground. A wire is added to the input pin and drawn out
and down. It is named GND and the symbol appears in
place of the name. (Same as for the chip macro.)

APNOTE 1.DNIX 10



APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY ~ DAISY (Q5000 EXAMPLE)

~ DED1: NA {SELECT}GND{DEF}{PLACE}{EXECUTE}

Bundles are useful to route bundles of wires., The BU
command is used in place of W in the routing of the
bundle, Instead of a name, give a bundle a contents
. parameter (/CONTS) that contalns the identification of
what is in the bundle. There is a 64 character limit on
the value of the /CONTS parameter. The /CONTS parameter
15 assigned by the full PARAMETER command:

PARA {SELECT}/CONTS{EXTRACY }xxxx{DEF}{PLACE}...{EXECUTE}

Wires coming from a bundle are individually named. DATO,
DAT1, ABUS12 are wires to the bundle with the /CONTS
parameter DAT (0:15) ,aBUS{0:12).

All macros should be named in a flat design or in a
hlerarchy non-nested design, and all off-chip and
¢ff-page connections must be named. Internal wires may
be named if you will be interested in them during debug
of the design. 1Internal wires that MUST be named are the
enable gignals into 3-state output macros or
bidirectional macros.

Internal wires (nets) in critical paths mugt be pamed or
the default name must be made visible (via NA
{SELECT} (PLACE}..{EXECUTE}) on the schematic. This is
for use in Front- and Back-Annotation analysis. If you
are going to take the trouble to make it visible ~ change
its name] 1t takes little additional effort and speeds
the design analysis process. Naming an internal signal
allows it to be easily placed in the FMT file for wave
and list display later on. Any signal that might help a
debug problem should be named.

Hint: since the Front~Annotation file sorts the net
names, begin all nets in a critical path with the same
first three letters. The nets will sort near each other,
making analyseis easier. A full Q5000 design could easily
have 900 nets.

The macro naming rules are by AMCC convention (see the
i i } including Lxxx for a
latch, Bxxx for a buffer, Mxxx for a MUX, Dxxx for a
driver, and so on. Macro instance names should be 1 to 6
characters long. Wire names should be 1 to 8 characters
long, and should follow AMCC rules (alphameric only); no
Bpgcial characters. All names should be meaningful,
which implies at least 3 characters. WNames can begin
with a number or a letter. As mentiocned before, AMCC
recommends that one character of the name be reserved for
Page identification to avold interpage name duplication.

APNOTE 1.DNIX 11



APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE}

The rules are also designed to help aveld using a
pln-name or other confusing names. They are designed to
allow ease of transfer between varlous support programs.
All names must be unique on a page and for the design.

For example, if AOUT appears on page l1.DRAW, it can only
appear on page 1.DRAW one time as a chip/page input or
chip/page output. A name can be extracted toc appear
somewhere else along the same wire or wirenet. A name
can appear on several intrapage connhectors (same-page
connector - used to break a long wire for visual
clarity}. Each time the same wire name appears it is
attached to the wire-net with that name.

The peositioning of the wire names for on- and off~chip
connectors: The names are attached to the wires but
placed to the left of the input (/RWHICON) connectors and
to the right of the output (/RWHOCON) connectors, or
placed just above the wires,

A1l DAISY components may be rotated, AMCC prefers that
rotation not be used since AMCC may run a graphic UPDATE
of all submitted schematics against the in~house working
library to verify the data. UPDATE does not rotate but
puts the macros on the page in unrotated form, breaking
connections and destroying the page. Structured design
flow 1s left to right across the page and this floy
should be maintained.

At any time during the creation of the drawing page, the
page may be szaved by typing:

DED1: SAVE {EXECOTE}
DED1: SAVE n {EXECUTE} [ where n is a digit ]

2-20 miputes or when a complex
structure has been entered or edited.

The use of "SAVE" with a fille reference (usually a number
for an n.DRAW page) allows pages to be copled while ip
the editor.

At any time during the creation of the drawing page the
page may be plotted by typing:

PL {EXECUTE}. {=-=- direct connect

EFL, /NET/D_n{MACRO}{BXECUTE} <~-~~ thru another

The second version 1s for plotting through ancother
ETHERNET node at AMCC.

APNCTE 1.DNIX 12
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APPLICATION NOTE 1.DNIX (809
DESIGN METHODOLOGY - DAISY (05000 EXAMPLE)
¥

If there are no more pages or the page ls complete or the
user 1s interrupted, then DED is exited by:

DED1: EXIT {EXECUTE} save
DED1: QUIT {EXECUTE} do not save

The use of "QUIT"™ instead of "EXIT" will cause the
current workspace page to be lost and the contents of the
hard disk file will remain unchanged. 1If a file has been
SAVEd then a QUIT 1s reasonable; or if an edit session
has been abortive, then QUIT is preferred. QUIT will
prompt the user to verilfy that drawing page edits are to
be discarded,

Use of the menu and the mouse. Type the blue button to
find the menus and select "WINDOW MANAGER".

Use the blue hutton to select "Plot Screen". Do not use
"Plot Window". By toggling the yellow button twilce, the
entire screen is plotted. The yellow button can also be
used to block out that part of the screen that is desired
and a partial plot made.

Other selections avallable are "Shell Window"™. A shell
window can be opened by {SHIFT}{Z00OM}. After use, it is
deleted by {CTL}{E}. The cursor must be in the window
for the command line to function.

Flip a window backward and forward in the window stack by
selecting the yellow hutton on the banner for the window.

The use of multiple windows will slow down the system due
to overhead. Limit the windows to two and use no sub
windows when running simulation, To speed simulation,
some users turn off NCP (sign off the net).

The next pages show the clircult created, a 16:1 MUX with
two thermal diodes and with a gate-tree to allow
parametric testing. The parametric tree inputs were
taken from the unused pins on the input macros (all were
IN), allowing the testing loglc to be added without
adding time delay to the actual function. This may not
always be possible.

The parametric loglic will need to be tested with
functional vectors - the sample shown herein is 100%
faul t-coverage of the function but not necessarily of the
test loglic. &Any expansion of the vector set needed to
faul t~cover the gate tree is left as a student exercise.
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APPLICATION NOTE l1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

To copy drawing pages when gutside of one of the DED
editors, copy one page to another by:

COPY filename TO f£ilename

When ingide any DED editor simply save the page:
SAVE n {RETURN}

Initialize a floppy by:

INITDISK -DEMO sesssss ONLY IF NOT INITIALIZED
{or you are wiping the file)

Use an initialized or previously used floppy by:
MOUNT /F sssssss ALWAYS MOUNT THE FLOPPY

Note: Never delete the /F directory. If you do not mount
a floppy before executing a copy command where /F is the
destination, the file(s) are put on the main hard disk in
the /F directory. Do not erase /F if you do not know
what is in the directory (if the flles are not your own}.

Erase the /TEMP directory contents periodically. These
are created during print or plot. These files are DAISY
software temp files. A large /TEMP directory can cause
system failures.

COPY ).DRAW TO /F asssess WHATEVER
or COPY 1.DRAW TO /F -B
COPY /F/* to . -B -DE .... relocading from floppy

COPY * TD /F ++ess Overkill; gets BAK, etc.
COPY * TO /F -B -DE
DIS ves+s+WHEN DONE, DISMOUNT

Note: Backup coples of drawings should be kept on a
floppy disk or tape. Make a back-up everyvday. Keeping
coples on the disk in another directory will slow down
the system and waste memory. If there is a hard disk
failure, you would loose both directorles anyway. If you
are working at the AMCC design center, ask about storage
on the EAGLE hard disk.

Do not leave.a floppy on-line during execution. Mount
1t, use it and dismount. Floppy drives are shared drives
at AMCC, :

The circuit shown in Figure 1 is flat (all pages in one
directory area, no design tree), is not nested, has no
parameterized components other than the chip macro, '‘and
does not use bundles, blocks or cells, although these
features are available on the DAISY. It {5 a simple
design suitable for instructional use.
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APPLICATION NOTE 1.DNIX {(809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

Hierarchical design rules are covered in Application Note
2. Nested design rules are covered in Application Note
3.

When setting up the floppy, use a master index to keep

track of what has been saved. One trick that AMCC 11kes
you to use 1s the creation of a master index for your
design files by typing:

INV /F -8 -L -DE > /F/INDEX.INV

The file INDEX.INV contains a complete inventory of what
has been stored on the floppy. The first execution
creates an empty INDEX.INV file. You can also do this
within a directory as a means of indexing that directory.

The next step 1s to DANCE the design (DAISY Network
Lonnectivity Extractor). All pages In a design may be
DANCEd at once or they may be processed individually.
Call DANCE by:

. DANCE one page
DANCE -M3 -T all pages, tree, individual
short reports
DANCE -M3 -T -N all pages, nested mode,

DANCE -M3 -T -ERR concatenated reports

M3 is a messaqge level, and is usually sufficliently
detailed. You can change from M3 to M5 for more detail,
or to M1 for less. DANCE will flag errors to the screen
and to files x.DFR. The files n.DFR will be produced for
this clrcuit for the first three versions of the command;
file ERR.DFR will be produced by the concatenated
request. By omitting R, the report will only contain
error messages. This is preferred to keep memory usage
down,

TYPE 1.DFR use {OUTPOT CONTROL} to read

TYPE 1.DFR > /DEV/LP to line printer (plotter)

TYPE 1.DFR > /NET/D a/DEV/LP plot through AMCC
remote node to plotter

TYPE ERR.DFR concatenated report

TYPE ERR,DFR > /DEV/LP -HEA type with header

Use this last option (-HEA) with TYPE to keep a header on
all outputs. It saves time during submission assembly,

Whenever there is a question about a DAISY command, use
HELP and select the command you need help with. Figure 2
shows the screen during the HELP command with the system
uppercase command TYPE selected for explanation.

APNOTE 1.DNIX 22



RN

CLASS> RUN_DD
Rk RUNNING DANCE =T -N

KRRk DANCE oK VT

oReeporcek DRINK 0Kk 1 H

-ERR -M3 XIKI0kK¥E

P oRopoocicoroocnek

FROCERIOoRK RUNNING DRINK —T M3 solopiokicloror

PP tetsetestes ey

Date: 25 MAY 86 @B:44 File: QANCE.ERR

LOGICIAN DANCE VERSION V5.82.92

DANCE BEGIN BLOCK /USER/CLASS/MUX1GE

DANCE : BEGIN PAGE 1

DANCE EXTRACTING PRIMITIVES

DANCE : COMPILING PRIMITIVES

DARNCE COMPILING CONNECTIVITY

DANCE + GENERATING LISTINGS

DARCE END PAGE. 2 ERRORS FLAGGED. HIGHEST SEVERITY WAS 4,
DANCE : BEGIN PAGE Z.DRAW

DANCE : EXTRACTING PRIMITIVES

DANCE : COMPILING PRIMITIVES

DANCE : COMPILING CONNECTIVITY

DANCE : - GEMERATING LISTINGS

DANCE : END PAGE, 2 ERRORS FLAGGED. HIGHEST SEVERITY WAS &,
DANCE : BEGIN PAGE 3.DRAW .

DANCE EXTRACTING PRIMITIVES

DANCE COMPILING PRIMITIVES

DANCE : COMPILINS CONHECTIVITY

DANCE GEMERATING LISTINGS

DANCE : END PAGE. 2 ERRORS FLAGGED. HIGHEST SEVERITY WAS #.
DANGE : BEGIN PAGE 4.DRAW

DANCE EXTRACTING PRIMITIVES

DANCE COMPILING PRIMITIVES

DANCE COMPILING CONNECTIVITY

DANCE : - GERERATING LISTINGS

DANCE : END PAGE- 2 CRRORS FLAGGED. HIGHEST SEVERITY WAS Z.

DANCE : END BLOCK

DAHCE COMPLETE: 4 PAGES FLAGGED.

HIGHEST SEVERITY WAS &

Date: 25 MAY B6 @8:44 File: DRINK.ERR

LOGICIAN DRINK VERSION V5.02.82
DRINK: BEGIN COMPLETE LINK

DR INK: TRAVERSING TREE

DR INK: BEGIN BLOCK /USER/CLASS/MUXI16
DR INK: COLLECTING RECORDS

DR INK: PROCESSING BLOCK DATA

DR INK: END BLOCK # ERRORS FLAGGED, HIGHEST SEVERITY WAS &.
DR INK: PROCESSING TREE DATA

DR INK: LINKING ENTRIES

DR INK: BLOCK TAB LOADED

DR IMK: PAGE TAB LOADED

DR THK: RESERVING MAP

DR INK: SORTING RECORDS

DR INK: MERGING RECORDS

DR INK COMPLETE: g BLOCKS FLAGGED,

HIGHEST SEVERITY WAS 0

FIGURE 7: RUN_DD, DANCE.ERR, DRINK.ERR

APNOTE 1.DNIX 23



APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY {(Q5000 EXAMPLE)

DANCE can be executed for cne drawing page as the next is
being edited. Move off the page to be danced, open a
shell window and execute the DANCE command for the
completed page. This is a preferred way of working since
commonly made errors that DANCE could catch are detected
early before they become ingrained bad habits. Anytime
an individual page is edited, it can be re~DANCED by
itself.

If DANCE does not produce any errors, the next step is to
run DRINK (DAISY Resolving Linker). DANCE acts as a
compller, while DRINK acts as the corresponding linker.
DRINEK 18 run againat the entire circuit. (There are
sophisticated alternatives for update mode that will not
be covered here.) Call it by:

DRINK short errcr-only report
DRINK -T -M3 ~E3 messages to the screen

If there are errors In file TREE.DFR then you must return
to DED to the page or pages flagged and make the
corrections. The page{s) must repass through DED, DANCE
and DRINK until there are no errors. Note: DRINK can be
executed on a partial circuit; DAISY will simulate a
partial circuit, MacroMatrix will execute on a partial
circuit. A design cannot be SUBMITTED until all errors
are removed.

DANRCE and DRINK both can be executed by typing the shell

execution command:

RUN_DD {recommended)
(part of Super-Shell}

RUN DD will produce DANCE,.ERR (a concatenated report of
all pages) and DRINK.ERR (same as TREE.DFR). Scan
DANCE.ERR before proceeding with the ERCs and other
gsoftware. There should be two errors per page (the
border has no pins and is nct connected to anything - a
pinless macro). If more than two errors, go fix the
page., {(Note: The Super Shell will continue to execute
with level 0 errors = it currently only halts on level 1
erroras.)

If this process has been done before and you think all
errors are removed, or you want to fire off processes
while you do something else, call the AMCC super-shell
and run DANCE, DRINK, AGIF, and ERC.

RON_AMCC (The Super-sShell}
1

If there are no errors from DRINK, and you have ngt run
the Super-Shell, run the netlist transfer fil% generation
software by first executing:
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RON_AGIF . {part of Super-Shell)

This routine changes the DAISY-produced netlist into the
AMCC generic interface format file (AGIF) {using SING)
that will be transmitted to the VAX for layout and other
software access. It will also create files in a new
sub-directory /ERC.

The principal file that 1s created is CIRCUIT.SDI, the
AMCC~formatted netlist. This file is a design~submission
file. It 18 an input file for: ERCs, Front~-,
Intermediate~ and Back-Annotation, AMCCSIMFMT, AMCCVRC,
Place and route, LASAR6 simulation and fault-grading and
the tester programs. Do not type this file out - 1t is
very large and is encoded,

The AMCC ERC (Engineering Rules Check) software must be
run before proceeding with DAISY simulation. The DAISY
System doesn't care about this (it is a parallel process)
but you should. Why waste time performing and evaluating
Bimul ations when there are fundamental interconnection or
Population errors in the design? Running the ERCz first
Baves design time.

The ERC software is system-resident and is executed by
moving down to the ERC subdirectory created by RUN_AGIF
and typing:

AMCCERC (need to change directory)

The AMCC shell script RON_ERC can be run yithout moving
down to the ERC subdirectory. RUN_ERC calls AMCCERC.

RON_ERC (part of Super=-Shell)
(preferred execution)

The AMCC ERC program is a set of routines that will flag
variougs errorg such as fan-out exceeded, unconnected
Pins, improper wire-ORs, invalid names, grounded outputs,
duplicate names, and other similar errors. Type out the
reports to the screen by:

TYPE ERC/AMCCERC.LST
TYPE ERC/AMCCIQ.LST
TYPE ERC/AMCCXREF.LST

If there are ERC-flagged errors, you must return to DED
to fix the pages flagged. This is one reason why
individual steps might be more efficient than the
Super-Shell for the first pass through the drawing.

Before the next step can be run, the changed pages must
be re~DANCED, the circuit re-DRINKed, SING-TO AGIF rerun
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and ERC re-executed with no errors. Any time an error ig
ted. The ERC software
should pick up most of the more commonly encountered
oversights and slips made in a design schematic capture.

The ERCs assume that catastrophic DANCE and DRINK errors
are removed. If there is an incorrect pin-wire
interconnect (contact not really made) it can survive the
ERCs but fail in simulation., Unless you are running a
partial circuit, always remove DANCE and DRINE errors
BEFORE running ERCs. If you are running a partial
circuit, remove those errors pertinent to the pages that
are captured.

After the ERC software is executed without error, execute
the Front-Anncotation software while in the /ERC
subdirectory by typing:

AMCCANN (need to change directory)

Again, the AMCC shell script ROR_ANN can be run without
moving to the ERC subdirectory.

RON_ANN
Or by using the Super-Shell

RON_AMCC (part of Super-Shell)
2 (preferred execution)

In the delay files produced, each net is identified by
name {(user-defined or default) and is followed by six
numbers representing the min, typ and max net delay for
both rising and falling edges. Only one file ig
referenced in the simulatiocn at one time. These
Front—-Annotation delay files provide the internal net
interconnect delays due to fan=-out, wire-ORs and metal
loading. The metal load delay 1s estimated.

The output net delays due to system and package pin
capacitance loading is also computed. The program will
prompt for a response which can be as simple asg
defaulting all values or as intricate as specifying
different system and package capacitance loading for each
of the primary output signals in the circuit. The
package type selected determines the default values for
the package pin capacitance.

The default system load is 15pF for TTL and 5pF for ECL.
The output macros for the AMCC arrays in the Ql14000,
05030, Q20000 and future arrays are specified under no
load.
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IIII il

ot s UURRENF COMTE Rt AUDE R LD

APPLIED MICRO CIRCUITS CORPORATION [IIIITIRIIIRLILLENNIER

1: Part One:  Rum DANCE, DRINK, AGIF and ERCs
2: Part Two:  Run AMCCANN
3: Part Three: Run SIFT and SOM_MAKER
4: Part Four: Run SOM and TCAL
S: Part Five: Run AMCCSIMFMT
B: Part Six:  Run AMCCURC ,//////’
@: Exit Program: )
4

Please Enter [B — 6] : >2

FookkRoooRick RUNNING AMOCANN  XCKORICIoRORIoRk // ’
Meed to Edit Package Pin Data? (Y or N) ; Y

AMCC Delay Annctation UERSION 3.30
Loading Netlist ...
Helcome to the output Loading system.

(@) Generate a report and exiE;’/:ZL/”’/”

(1) Change the package type.

(2) Edit the default package pin caepacitance.

(3) Edit the default system capacitive boad for TTL outputs.
(4) Edit the default system capacitive Load for ECL outputs.
{5) Edit the system capacitive Lead for a specific pin or plins.
(6) Edit the package pin capacitance for a speciflc pin or pins.
(7) Edit the ECL Resistive Load for a specific pin or pins.

(B) Edit the Frequency for a specific pin ar pins. /4//1>’/
Enter the number of the item.you wish to perform: i |

Running AMCCANN
FIGURE 8
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(2) Edit the default package pin capacitance.
(3) Edt the default system capacitive Load for TTL outputs.

(4) Edit the default system capoacitive load for ECL outputs,

(5) Edit the system capacitive load for a specific pln or ping,
(B) Edit the package pin capacitance for a specific pin or pins,
(7) Edit the ECL Resistive Load for a specific pln or pins,

(8) Edit the Frequency for o specific pin or pins. /43,””/”
Enter the number of the item you wish to perform: 14 °
. B) OTHER. l Al
4L) 224 PGA cavity dawn Chat e
; 21 132 leaded chip carrier cavity up. At BTy

Vi 3) 196 leaded chip carrier covity down. !

Vg 4) 143 PGA eavity down.
e 5) 149 PGA cavity up.
Tpﬁé the number of the package that this design will be using,
1

224-PGA-CD

(B) Generate a report ond exit.

(1) Change the package tuype. i
(2) Edit the default package pin capacitancs.

(3) Edit the default system capacitive Load for TTL outputs,

(4) Edit the default system capacitive Load for ECL autputs.

(5) Edit the system capacitive Load for a specific pln or pins.
{6) Edlt the package pin capacitance for a specific pin or pins,

(7) Edtt the ECL Resistive Load for a specific p'n or pins’ 4 .0
(8) Edit the Frequency for a specifiec pin or plns. A 5% _&Fﬁk ﬁx
Enter the number of the item you wish to perform: 2 ST AT
The current defoult value for package pin capacitance 1s 4.9 pff’

Entar (Retn> for no change or enter a new value: -
(8) Generate a report and exit. T -
(1) Change the package type.

(2) Edit the default package pin capacitance.
(3) Edit the default system capacitive load for TTL autputs.

(4) Edit the default system capacitive Load for ECL outputs,

(5) Edit the system capacitive load for a specific pin or pins.
(6) Edit the package pln capacitance for a specific pin or pins,
(7) Edit the ECL Resistive Load for a specific pin or pins.

(B) Edit the Frequency for a specific pin or pins. i

Enter the number of the item you wish to perform: 3 A

The current default value for TTL system capacitance 1s 1.S5e+B1 pf.
Enter <Retn> for no change or enter a new value: 28 o,

(8) Generate a report and exit. T

(1) Change the package type. kA RN
(2) Edit the default packege pin capacitance. w7 pr G
(3) Edit the default system capacitive Load for TTL outputs. at

(4) Edit the default system capacitive Load for ECL outputs.

(3) Edit the system capacitive lLoad for a speciflc pin or pins.
(B) Edit the package pin capacitance for a specific pin or pins,
(7) Edit the ECL Reasistive Load for a speciflc pin or pins.

(8) Edit the Frequency for a specific pin or pins.

Enter the number of the item you wish to perform: [

-
£

FIGURE 8 CONTINUED
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(5) Edlt the system capacitive laad for a specific pin or pins,
(B) Edit the package pin capacitance for a specific pin or pins.
(?) Edit the ECL Reststive Load for a spesific pin or pins.
(8) Edit the Frequency for a specific pin or plns. yz

Enter the number of the ftem you wish te perform: 4

The current default valus for ECL system capacitace is 5.8 ptf.

Enter ¢Retn)> for no change or enter a new value: B 4. ,;ygf(""
(@) Generate a report and exit. Lok Id“'é i
(1) Change the package type. Car 3
(2) Edit the default package pin capacitance. Ae

(3) Edit the default system capacitive load for TTL outputs.

(4) Edit the default system capacitive load for ECL outputs.

(S) Edit the system copacitive load for a specific pin or plns.
(B) Edit the package pin capacitence for a specific pin or pins.
(7) Edit the ECL Resistive Load for a specific pin or pi/n;. "
(B) Edit the Frequency for a specific pin or pins. e $'(JP£
Enter the number of the item you wish to perform: S 1 e R
ouTEnL QuTc QUTE PARAM YOUTPT .U_i t"
Enter t‘lgeé‘fs/i/gnaL nome or signal names separated by spaces.
YOUTPT P

Enter the new value (pf): 1247

Enter the signal name or signal nomes separated by spaces.

(@) Generate a report and exit.

(1) Change the package type.

(2Y Edit the default package pin capacitance.

(35 EdIt the defoult system capacitive lead for TTL outputs.

{(4) EdIt the default system capacitive Load for ECL outputs.

(S) Edit the system capacitive load For a specific pin or pins.

(B) Edit the pockage pin capacitance for a specific pin or pins.

{7} Edit the ECL Resistive Load for a specific pin or pins. ¢

(8) Edit the Frequency for a specific pin or pins. o '_\_ur‘a_'}

Enter the number of the 1tem yow wish to perform: B i—\"\ﬂ”’

0UTER1 auTc OUTE PARAM YOUTPT v y \7!"
, W

Enter the signal name or signal nomes separated by spaces.

PRRAM 4 -

Enter the new value (pfl: a#

Enter the signal name or signal mames separated by spaces.

(@) Generate a report and exit.

(1) Change the package type.

(2) Edit the default package pln capacitance,

(3) Edit the default system capacitive lead for TTL outputs.

(4} Edit the defoult system capacitive load for ECL outputs.

(5} £dit the system capecitive Load For a specific pin or pins.
(B) Edit the package pin capacitance for a specific pim or pins..
(7) Edit the ECL Resistive Load for a specific pin or pins.

(B) Edit the Frequency for g specific pin or pins. :

Enter the number of the item you wish to perform: [

FIGURE 8 CONTINUED
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(6) Edit the package pin capacitamce for a spesific pin or pins.
(7) Edit the ECL Resistive Load for o specific pin or pins,

(B) Edit the Frequency For a specific pin or plins. A )

Enter the number of the 1tem you wish to perform: 7% £G4 .

DATE DATL DATLD DATL1 DATIZ joad D
DATL3 DAT14 DATLS DAT2 DAT3 -
DAT4 DATS DATE DAT? DATB =2
DAT3 FXTCLK EXTRST INGGBL OUTEBL te
ouTC OUTE PARAM SELCT® SELCTL

SELCT2 | SELCTI YOUTPT ‘

Enter t}ae signal nome or signal names sepaorated by spaces.
ouTC A A

Enter the new value (Ohmg): 58
Enter the signal mame or signal names separated by spaces.

(0) Generate a report and exit.

(1) Change the package type.

(2) Edit the default package pin capacitance.

(3) Ed1t the default system capacitive ioad for TTL outputs,

(4) Edit the default =ystem capaclitive load for ECL outputs,

(5) Edit the aystem capacitive load for o speciflc pin or pling.
(B) Edit tha package pln capacitance For a speeific pin or pins,
(7) Edit the ECL Resistive Load for g specific pin or pins. o
(83 Edit the Frequency for a specific pin or pins. o al Lt
Enter the number of the jtem you wish to perform: gé” Fe R

DATQ DATL DATLG DATLL DATL2 ~ )
DRT13 DAT14 DATLS DAT2 DAT3 1/1
0AT4 DATS DATE DAT? DATS T
DRT3 EXTCLK EXTRST INgAl outesr !V
ouTC OUTE PARAM SELCT® SELCTI

SELCTZ SELCTI . YOUTPT

Enter the slgngL/ﬁEme or signal names separated by spaces.
PARAM YOUTPT . »7

Enter the new value (MHz): 1B8

Enter the signal name or signal names separated by spaces.

(B) Generate a repert and exit.

(1) Change the package type.

(2) Edit the default package pin eapacitance.

(3) Edit the default system copacitive Load for TTL outputs.

(43 Edit the default system capacitive lLoad for ECL outputs,

(5) Edit the system capacitive load for a speciflic pin or pins.
(B) Edit the package pin capacitance for a specific pin or pins,
(7) Edit the ECL Resistive Load Far a speclfic pin or pins,

{(8) Edit the Frequency for a specific pin or pins. PV
Enter the number of the item you wish to perfarm: # LRETS

Exiting and writing AMCCAKG.LST, « - - -—— D7
Processing MIM Front Annotation Delay File ... .
Processing NOM Front Annotation Delay File ..

N L

= L]
&

FIGURE 8 CONTINUED
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Using the interface, the frequency for any primary input
or output may be specified (commentary documentation) and
the ECL resistive loading for any ECL output may be
specified (alsc commentary). Resistive locads should be
specified when they de match that assumed for the macro
{25 or 50 ohms). Frequency should be entered for any TTL
I/0 toggling faster than 50MHz and any ECL I/0 toggling
faster than 100MHZ.

AMCCANN (AMCC Annotation) can be run as many times as
required to fine-tune the simulation. The file
QUTPUT.DLY is the data file created in the first sesgesion
and then edited by successive executions. A previously
entered specific pin capacitance or load capacitance for
a signal is deleted (reverting to the default value) by
glving its name and typing an * for the new value,

When AMCCANN is completed, it will have generated the
Front-Annotation files FNTMIL.DSY or FNTCOM.DSY,
FNINOM.DSY and FNTMIN.DSY as well as the report file
AMCCPKG,LST and the data file QUTPUT.DLY. All of these
flles are to be submitted.

Note: The BiCMOS library has two commercial timing
libraries, one for COMMERCIAL circults running with a
-4.,5V power supply {(COM4) and one for all other
COMMERCIAL circults (COM5). The Front-Annotation fille is
still named FNTCOM.DSY and provides correct timing based
on the ARRAY FAMILY, PRODUCT_GRADE and the POWER__SUPPLY
parameters. :

After the ERC software and the Front-Annotation software
hag successfully run, the next step is to run a
simulation to verify that the basic logic is correct.

When the proper loginfile, such as the one shown earlier,
is used, the PROFILE fille is correctly set for the
library.

THE LIBRARY MUST BE INSTALLED AS AMCC INTENDS FOR PROPER
OPERATION.

Rup SIFT (Simulator Intermediate Flles Translator) to
append the appropriate timing data to the macros. Thesze
are the intripsic delays for the paths through the macros
themselves. SIFT can be run for MINIMUM, NOMINAL,
COMMERCIAL or MILITARY timing. The worst-case
multipliers are those that support the Front- and
Back-Annotation software (1.35 * typlcal = COM and 1.45 ¢+
typical = MIL for the Q5000},
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Run SIFT using the AMCC supplied shell:

RUN_SIFT XxXxx where xxx = NOM, MIL or COM,
COM4 or COM5

Note: for large designs, SIFT may run overnight.
Within the SIFT library, there are three multipliers:
BIPOLAR

~ RANGE FRONT-
DLS/DTV MODE -> MIN TYP MAX | ANNOTATION
SIFT NOM | 0.90 1.00 1.10 | FNTNOM.DSY
Timing coM | 1.11 1.23 1.35 | FNTCOM.DSY
Library MIL ! 1.19 1,32 1.45 | FNTMIL.DSY
MIN | 0.70 0.78 0.86 | FNTMIN.DSY
BICMOS™*
COM4 uses multipliers for -4,5V supply
‘- use with FNTCOM.DSY
COMS uses multipliers for -5.2V or +5V supply
- use with FNTCOM.DSY
* see the tables in Volume I of the Design Manual
These numbers are based on a 20% maximum worst-case
Processing varlation across the chip, with 10% the more
usual variation, These multipliers are the same
multipliers used in the FNTxxx.DSY files.

The use of MIN, TYP or MAX within a timing library is
Bpecified in the MODE format under the DAISY Loglcal
Simulator (DLS) or the DAISY Timing Verifier (DTV).

SIFT is alsc run under the Super-Shell by typing:

RUN_AMCC (Super-Shell)
3

AHQC recommends that the Super-Shell be used after the
initial debug pass has been made since the menu will
prompt you for necessary parameters and options for the
commands.

Normally, a simulation will be run using MINIMUM data and
then rerun using COMMERCIAL or MILITARY data. If the
Lesults are not functionally identical, a timing
dependency (problem) is indicated which requires further
evaluation or a re~design. AMCC requires both of these
simul ations (MINIMUM, and MAXIMUM MIL OR COM) be
performed and submitted if they are different.
Otherwisge, submit just the maximum worst-case simulation
results,
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All submitted simulations should be run under timing
checks "ON" and all timing errors removed. In special
cases, an AMCC walver may be required.

Following SIFT, the SING TO DAISY process is inltiated,
SING is the Simulator Input Generator used to extract
information from the netlist. AMCC usually combines thisg
into the following routines: 1) generate a default time=Q
simulation control file, SOM_MCF.SING; 2) generate a
default FMT flle for DLS/DTV use; and open the SoM
_MCF,SING file for editing under TEC.

SING ~T -M3 -MCF /AMCC/SOM_MAKER/ SOM_MCF
FMT_CSD. SING
TEC SOM_MCF. SING (all part of Super-Shell‘)

At the end of the last command (and the end of menu
selection 3 for the Super-Shell), the text-editor TECQ is
open to the simulation control file, SOM_MCF.S5ING. The
time-zero SOM_MCF.SING file comes up with all input (al]

i i } shown forced to zero at time zero
(= 0:F0;). The user must edit this file to include the
gimul ation stimull by using the DAISY text editor, TEC,
Stimull can be described using the signal generator
appreoach or by using a remote data file,

The example at the end of the text shows a SOM_MCF.SING
file after it has been edited. This one uses the $SIGNAL
_GENERATORS section to input values. TIMING_CHECK := ]1;
is present so this file can be used to run timing checks
under both DLS and DTV.

AMCC prefers that all files be commented for
identification {company, circuit, desligner, date, rey
level, what is being tested, etc.).

After all edits to the SOM_MCF.SING flle have been made,
TEC 18 exited by:

{ENTERIEXIT{EXECUTE} (exit TEC)

The SOM CTL file must include an $QUTPUTS section. The
output file referenced in the $SOUTPUTS section 1s created
by the system and not by the user. The user must
describe which signals go in the file in what order.
AMCC requires that all primary inputs, all primary
outputs, all primary bidirectionals and all internal
3-state enable or bidirectional enable signals be listed
in that file in that order.

The files produced during simulation include the LIST

file, the WAVE, the VLAF output file. The VLAF output
file is the file that becomes the input file to
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Date: 25 MAY 86 11:17 File: FMT_CSD.SING

50M SOM_MCF.SING -M3
DLS <K!

FORMAT
DATHOMUX16/31DATY
3DATIGMUX L6/ 3:1DATI]
3DATIACMUX16/3: DATIR
3DATLEIGMUX]IG/3:DATIL
3DATL20MUX16/3:DATI2
3DATL3CHMUX16/3:DATL3
IDATLIACMUX16/3:DATIA
3DAT156MUX16/3: DATI1S
3DATZPMUX16/3:DAT2
3DAT3RMUX16/3 AT
3DATABMUX16/3:DAT4
3DAT5RMHX16/3: 2ATS
SDATERMUXLG/3: DATE
3DAT70MUX16/3 1 DATT
3DATERIMUX16/3:1DATE
JDATOOMUXLE/3: DATY
IEXTCLK@MUXIG/ 2 :EXTCLK
JEXTRSTEMUKXLG/2: EXTRST
3INBFLIOMUXIGE/4: THODL
3SELCTIGMUNIG/3:SELCTH
3SELCTI@MUKXI6/3:SELCT]
ISELCT20MUXEB/3:SELCT2
35ELCT39MUXIB/21SELCT3
30UTAdIeMUXE6/4:0UTRAL
30UTC@MUX16/4:QUTC
30UTE@HUK16/4: QUTE
g;OUTPT@HUXlGIZ;YOUTFT

PUT FMT
?UIT N

FIGURE 10: FMT _CSD,SING used to bulld FMT

FMT lIs used by DLS
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AMCCSIMFMT. BAMCC does not need to see the FMT f£i1l eIr LIST
files, WAVE plots or the VLAF file,

The first three (FMT controls LIST and WAVE contents) are
useful for debugging. For example, the user can
reference internal signals in the LIST file while the
final $OUTPUTS section is not allowed to show them.

The Super-Shell step 3 will end with the text editor
open. When TEC is exited, the shell menu will return.
If you need to create a remote data file, exit the
Super-Shell and open the data file under TEC. If thisg ig
the case, exit the Super-Shell by:

0 (exit Super-shell}

If the input stimulus is to be provided by a remote data
file, the TEC must be reopened to create whatever input
file name was referenced in the simulation control file,
To open, use TEC input-£fil ename.

TEC DEMO.DAT (exampl e}
TEC filename,extension user-defined filename

The data files are created from scratch by the designer;
there 18 no fill-in-the-blank formatted f£ile to edit as
there is for the SOM_MCF.SING file. The data fille must
be created following a specified time-value, with
comments and blank lines allowed. If comments and blank
line appear after the $ENDS statement, then run
AMCCFILUTL to prepare the file for execution. The source
file is commented, the executable file 138 not.
Maintanence is performed using the source file.

ALWAYS RENAME AN EDITED SOM_MCF.SING FILE. The SOM
_MCF.SING file is destroyed in favor of a default version
any time SING is rerun or anytime Super~Shell step 3 i3
executed.

AMCC prefers to have meaningful names used on the control
files such as FUNCTION.SING, ATSPEED.SING, ACR4PROP, SING.
Do not forget to include these in the submission index.

Once the data file and the SOM_MCF.SING flle are
completed, then run SOM, the Simulator Qbject Module
Generator. This can be executed with the
Front-Annotation file, and should be. The AMCC supplied
shell is an easy way to do this.
SOM the control file only - for debug:

S0M SOM_MCF.SING -M3 -L SOM.ERR
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FLLT T

L 3

* DESIGN PATH /USER/CLASS/MUX16 DATE 16-SEP-19868 14:58
*

* COMPANY CIRCUIT_NAME

L]

* ARRAY PO# REV
”

* DESIGNER

e

* What tegts does this control file support:

w

L 3 -

L]

*

]

**‘*l

[kl Configuration section kel
BECONFIGURATION

GATE_ACTIVITY_LEVEL := 148;
IMMEDIATE_ACTIVITY_LEVEL := 183;
TIMING_CHECK :1= 1;

f***%  Signal generator section “H%*/
ESIGHAL_GENERATORS

@MUX16/3:DATH := @B:tFH ;
@MUX16/3:DAT] := @F:F¥ ;

OMUX1E/3:DATIS 1= @A:FY ;
GMUX16/3:DATI] := @@:FD
GMUX16/3:DAT12 :a @@:FO ;
GMUX16/3:DAT13 := @F:FF ;
GMUX16/3:DATLEd 1= GF:FH
GMUX16/3:DATLIE 1= @F:Fg ;
BMUX16/3:DAT2 1= @8:FF ;
@MUXI16/3:DATI = QU:FF
PMUKX16/3:DAT4 := QE:FP
GMUX16/3:DATS := QU:F2 ;
CMUX16/3:DATE := GF:FF ;
GMUX16/3:DAT7 := RE:FR ;
CMUX1G/3:DATE := @B:FT ;
OMUXLIG/3:0ATY := @B:F@ ;
GMUX16/2:EXTCLK := @@:F@

CMUXI6/2:EXTRST := BE:1FQ
CMUXLGE/4: INGRL := @F:1FF ;
@MUK 16/3:SELCTA 1= QF:FQ
PMUX 16/3:SELCTI 1= QEF:F@
OMUX16/3:SELCT2 := @U:Fg
@MUX16/3:SELCT3 := QO:FQ

SOM_MCF.SING

FIGURE 11

APNOTE 1.DNIX 37



APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

8S0M and TCAL combined:

RUN_SOM SOM_MCF,SING FNTMIL,DSY
(part of Super-Shell)

Caution: RUN_SOM looks for the FNTxxx.DSY filles in the
top level directeory. Always run DANCE, DRINK, SOM and
SING from the top of the design tree.

SOM must be executed anytime the SOM_MCF.SING file ig
edited to link the new information to the simul ation
database.

RON_AMCC (1f you aren’t in the shell)

4 select SOM
<control_file name> control file name
FNTxxx.DSY Annotation file name
0o . exit shell

When the steps represented in the AMCC Super-Shell are
compl eted, the next step is to run either DLS, the DAISY
Logic Simulator, or DIV, the DAISY Timing Verifier,

DLS 18 called by:

DLS
GET FMT using the default - use unless YOU want
something different; leave no spaces
af ter FMT
MODE set mode
{edit for MAX} for military or commercial;
{edit for MIN} for minimum
{ENTER}
PUT DLS_FMT save the FMT and MODE windows
VIEW 9999 10000 proper view step for Q5000 Series;
Q3500 Series; Q14000 Series
RUN 1000000 run as long as you need to run
START 0 position data in display buffer
WAVE plot by "Plot Screen" mouse menu
{ENTER}
LIST S DEMO listing saved as file "DEMO"
{ENTER}
RESTART 0
VIEW 99 100 cloger look - not for vectors
RUN 200000 that will be submitted
WAVE
{ENTER}
QUIT{EXECUTE} don't save
N{EXECUTE}

After DLS is run to satisfaction {(the vector set in the
example is 100% fault coverage), the vectors that will be
submitted for use in test are generated using the
AMCCSIMFMT program. This program will take the file
produced by the $OUTPUTS section and refermat it, The
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3, B

BMUKLE-3: INFSC4663)

13, 12, 14, 26, 23, 28
EMUX16/3: INPB( 4685 ) :

13, 12, 14, 26, 23, 2B
BMUX16-3: INPT(#697) :

13, 12, 14, 26, 23, 2B
BMUX16-3: INPB( 4509 ) :
: 13, 12, 14, 26, 23
EMUK1E-3: INPI( #6110 :

13, 12, 14, 26, 23, 2B
BMUXLE-T: INPLBC4613) ¢

13, 12, 14, 26, 23, 28
BHUXLE-3: INP1LC#EL5) :

13, 12, 14, 26, 23, 28
BHUXLE-3: INPL2(45L7) ;

13, 12, 14, 26, 23, 28
EMUX1E-3: INP13(#519) ¢

13, 12, 14, 26, 23, 28
EMUX16-3: INP14( #621) :

13, 12, 14, 26, 23, 28
BMUX16.3: INP1S( 4623) :

13, 12, 14, 26, 23
EMUX16-3:SELIC#E2S) s

13, 12, 14, 26, 23, 28
BMUXL6/3 :SEL2(#627) :

13, 12, 14, 28, 23, 28
BMUXLE/3:SELL(4629) :

36, 33, 4@, 72, 65, 60
BMUX16-3:SELGC#531) :

3, 33, 4@, 72, 65, 60
BMUX16+4: G008, C( #652)

& --
=

9,8, 0,0,0,
EMUX16,4:60R0E . EC 4653 )
@, @, @, 8,0,
EMUX16/4: XSG #654)
@, 0, 8, @, B,

& 8-

¥k DELAY CALCULATION COMPLETED.
F¥kkiok TOTAL NUMBER OF ERRORS FOUND =

TCAL: DELAY CALCULATIOM COMPLETED, MO ERROR
TCAL:

TCAL: UPDATING BT TABLE

TCAL: UNLOADING DATA TO SOM FILE

TCAL: TERMINATION

KROOOOKKE TCAL FORMAT OK 11111 SRRRRRI0000K
cLASSy [

FIGURE 13: END OF RUN_SOM - TCAL
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOG3Y - DAISY (Q5000 EXaMPLE)

DLS output file fcormat must be binary for a proper
submission. An example AMCCSIMFMT output is shown with
the example.

When 3-gtate macros are included in a design, 1t 1s cften
desirable to see the high-% state in the listing during
debug. The DLS/DTV format can be edited by:

FO

edit use switch key to toggle options
{ENTER}
PUT DLS_FMT gave for later reference

The FORMAT file and the MODE file can be printed out
using the PLOT_SCREEN menu command., They can also be
saved to a file for printing using the clipsheet options
and they can be saved on disk and recalled in another
run. all formats (FORMAT, MODE, ACQUIRE, BREARK, TRIGGER)
are saved at the same time using:

POT <filename>

Another feature that is useful is the PRINT_ON_CHANGE
file which can be created. The PRINT_ON_CHANGE file can
be requested by editing the SOM_MCF.SING control file
S0UTPUTS section to provide the instruction to collect
data only on the change of monitored signals, rather than
collect sampled data as before, Only the output file 1s
affected.

The format for the LIST and WAVE are tjied to the FORMAT
?ile and will not vary. The format for the output file
ie what is listed in the $OUTPUTS section of the
simul ation control file. Only those signals listed in
the control file $OUTPUTS section will be monitored or
recorded.

When the output file is the one desired, run AMCCSIMFMT
by typing:

AMCCSIMFMT
and responding to the prompts.
You can also call the program using the Super-Shell:

RON_AMCC
5 calls AMCCSIMFMT

You will be asked for the name of the output flle (as
listed in the $OUTPUTS section of the control file), the
new name you want to use, what format you want with
parenthesls (choose "1"} and if you want spaces between
columns or groups of columns. The spacing is up to you.
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¥ REPLACE xx

e lURREMT, COH

ALoERCLLHS3ATIUA by

NAHE BASE POLARITY STRN TRCT SIGNAL_LIST
IATE BIN  + OFF ON BHUXIE-3:DATS
ATl BIN  + OFF ON EHUX16-3:DATL
DAT18 BN+ OFF OH BHUMIG.3:DAT1A
TATLL BIN  + OFF OM EHUX16-3:DAT1L
IAT1Z BIN  + OFF ON BHUX16-3:DAT1Z
IAT13 BIN  + OFF OM BHUX16-3:DAT13
DAT14 BIN  + OFF ON BMUXLG-3:DAT14
IATIS BIN  + OFF ON BHUXL5.3:DATIS
AT2 BIN  + OFF ON EHUX16.3:DAT2
TAT3 BIN  + OFF ON BHUXLG-3:DAT3
IAT4 BIN  + OFF ON EMUXIB-3:DAT4
IATS BIN  + OFF ON BHUX16-3:DATS
IATS BIH o+ OFF ON SHUX16-3:DATE
IAT? BIN  + OFF ON EHUX16-3:DAT?
DATA BIN  + OFF ON 8HMUX16-3:0AT8
DATY BIN  + OFF ON EMUX15-3:DATI
EXTCLK BIN  + OFF ON BHUX16.2 :EXTCLK
EXTRST BIN  + OFF OH EMUX16.2:EXTRST
INAAL BIN + OFF ON BHUX16-4:IN@GL
SELCTA BIN o+ OFF ON BHUX16.3:5ELCTR
_SELCTL BIN  + OFF ON OHUX16-3:SELCTL
SELCT2 BIN  + OFF ON BHUNIG-3:SELCTZ
SELCT3 BIN N OFF ON EMUX1G-3:SELCTI
ouTeel BIN .+ OFF ON EHUX16.4 :0U7@81
oUTC BIN  + OFF ON @HUX16.4:0UTC
ouTE BN+ OFF ON EMUX16/4:0UTE
YOUTPT BIN  + OFF ON BHLX15.2:YOUTPT
|
571

EOTHL MUHBER OF PRIHMITILES =

DLS > FORMAT >»>
fI‘ORHnT_SPEo

FIGURE 14: DLS FORMAT WINDOW
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5 1S TSR 02 b st B e L CURRENT G0N TEA]

X% REPLACE *x

NAME BASE POLARITY STRN TRC? SIGHAL.LIST
YOUTPT BIN t OFF ON 2HUX16-2:YQUTPT
DATA HEX + OFF ON €MUX16-3:DAT15,0AT14,DATLI,DATIZ
DATD HEX + OFF ON &MUX16-3:DAT11,DAT18 ,0ATI,IATE
DATC HEX + OFF ON @&HMUX16-3:DAT? ,fIHTE ,DATS ,DAT4
DATD HEX + OFF ON eMUX16-3:DAT3,DATZ ,DATL,DATA
EXTCLK BIN + OFF ON 8MUX16-Z:EXTCLK
EXTRST BIN + OFF ON EMUX16.-2:EXTRST
iELCTﬂ HEX + OFF ON eMU{16-3:SELCT3,SELCT2,SELCTL,SELCTE
I
EOTHL NUHBER OF PRIMITILES = 671

OLS > FORMAT >>
EORHHT..SPEO

FIGURE 15: Edited DLS FORMAT WINDOW -~ HEX
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Zi'-‘{sisii",'iﬁﬁ!%ﬁmﬂ!I:iﬁhe}hHiﬂ‘\'@)&ﬂi:ﬁ:lﬂlﬂh&*ﬁ!ﬂ"ﬂﬁ.@hﬂﬂﬁm:HAHS&WHBHH&&@'JTIU?&&@M
% REPLACE »x

BSIHULATION HODE HOM
( reserved )
( reserved )

{ reserved )

SORTED BY
EMABLE TRCT MATOR KEY  HINOR KEY

"

i1}
SETUPAHOLD TIME OFF OFF TIHE PATH
HINIHUM PULSE HIDTH OFF OFF TIHE PATH
SIGNAL RELATIONSHIP OFF QFF TIHE PATH
( reserved ) OFF OFF TIME PATH
( reserved ) OFF OFF TIHE PATH
( reserved ) OFF OFF TIME PATH

I
iOTFIL NUMBER OF PRIMITIUES = 671

DLS > PUT >> DLS_FHT
ELS > HODE >»

FIGURE 16: DLS MODE WINDOW -~ NOMINAL
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kas LS UL

A e W v b o MG g £ o RRER T SO T b AL R b A LDy s

xx REPLACE Xk

SIMULATION HODE Hfx
( reserved )
( reserved )

( reserved )

i “SORTED BY
ENABLE TRCT MATOR KEY HIMOR KEY

SETUP-HOLD TIHE ON N TIHE PATH
HMINIMUM PULSE WIDTH ON ON TIME PATH
SIGNAL RELATIOHSHIP 0N ON TIME PATH
( reservyed ) OFF OFF TIME PATH
( reserved } OFF OFF TIHE PATH
( reserved ) OFF OFF TIHE PATH

|

iOTHL MNUMBER OF PRIHITIUES = &7l

DLS > MODE >>

FIGURE 17: DLS MODE WINDOW ~ Edited for MAXIMUM
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FIQURE 18: DLS WAVE - HEX FORAMAT
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HEX

+

oFF

+

OFF

BIN

+

OFF OFF OFF OFF OFF OFF

FEE L B e e L 15 4 BT A

o
+

ol

+

+

TR By rtin =k

)

+

HEX  HEX  HEX WX BIN

+

TUTPT BATA DATE DATC DATD  EXTCLK EXTRST SELCTH

BIN

TIHE COUNT

KR EYEEOAR DA G

POLARLTY
STREHGTH

LABEL

RALLE T Y

OO TTTITYTUULOULOOOO@mDNNd

----mmmmmmmnmamna;smm@a@@@@@@@s@

DA DDA D AD @D =N~ O- O~ D=~ D

u'lmmmmmm.mmmmmcnmmmmmmmmmmma‘lmwu’lm

040 D0 40 WD LD (O LD U P 0= 40 (0 10 LD () L0 4540 L) LD () LD LD (0 WO LD

VEREGVLEOOOUDOLCVVULDOVLLOVNDDDND v
[}

OOONOONNNOANOIOOONEODOAOOOAANnNOHAM

DOAHA=-OA-H AR AL~ -ADD AT D

semEampegnERtRRRERicy

3933

4
+15
+16
+H?
+18
+19
+28
2]
22
+23
24
+25
+26
327
+28

i'f-ﬁt'ﬂ‘gﬁqtfdn&*

FIQURE 19: DLS LIST WITH HEX FORMAT
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TOTAL NUHBER OF PRIHITILES =

NO TIHING ERRORS FOLMD

|
DLS > LIST >>

LIST:




Data: 25 MAY 856 L3134

POLARITY
STREHGTH

+15

EFP AL TP LTSS A A b
RRRNRR
N-RUS LN &KW= Onan

FEETET SR T
e L L 6D L G G G
P~ A0 00 4 T U e LD

TIME GOdHT YOUTPT DATA OATS DATC DATO EXTCLK EXTRST SELCTA
BIN HEX X HEX BIN 31N HEX

s
w
T
)
o
hoohohohng

5295735~
533929%
5499930
5599990
5699999
5799939

FiTa: SAM

HEX

=
+m

- . +
QFF QFF QFF

o
-+
-
o
LX)
-
<
=
-
o
-
-

+
OFF

Sl T T T e e e R R R R R e R T Ty T e Ty T SO A A A Y. Y

R i 0 i 5 g i Tt D e D o A e o R e R ) et B A e 2 e v B By e e by B e e B B By
VERVLS VRV I P UEIIDOU VOV LVEDLUIDI IV IDOVIIIOVIAVIOVWVWOWDLOOUWOWLY
AN AOANN AN ANONNOOANTNAOOAOGAOD QNN
MmO RONOOOOOOAOERE RASLGOAGOOOOANMOOMhh ARG OO M~~NOGOOGnnmnoom
DA AT AT = e 4D LG U L (D 00 A D A8 MG S A AT A A0 A A0 LD 10 A0 10 40 A0 A0 W0 WO 1D WO AD AD A5 A0 A0 A0 AD AD W0 WO W WD W0 4D D D A0 00 00 A0 AB A Al
R e € e i Bt 0 8 Y e R0 e R e e B o e e B ) B ) b ) i AR B o e ) e By B
0 L R A e G oy R U R R R 0 G K e e B e R D0 T 0 0 G S B Ay By e

LR R TETNY IR PR P

. FIGURE 20: PARTIAL "SAVED" LIST FILE

USE:

DLS>LIST S SAM
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CLASS> AMCCSIMFMT
ULAIF Conversion Rev[l.d]

Enter ULAIF Ctnput) file name: FUNCTION.ULAF
Enter SIM (output) file neame: QUTPUT.FUN

Choose from menu -~

1 : VLAIF to SIM FORMAT (MO parenthesis).
2 : ULAIF to SIM FORMAT (with parenthests).

Enter cholce [1 or 2]: L

Do you want DATA seperdted in columns LY ~ NI T N

<<< Praocessing ULAIF Nets »>>>

<< Processing ULAIF Vectors »>»

>>> Time ZERO (B) not output From ULAIF file.
>»> (188) Lines of Uectors output.

>>> AMCCSIMFMT conversion completed with NO arror(s).
CLASS> TYPE QUTPUT.FUNE

FIGURE 22: AMCCSIMFMT sample execution
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Date:

25 MAY 86 13:36

File:

1***CIRCUIT IDENTIFICATION =

9999
19999
29993
399399
49999
59999
69999
79999
89999
99999
129999
119999
129999
139999
149999
159939
169999
179999
189999
199999
209999
219999
229999
239999
249999
259999
269999
279999
289999
299999
79999
319999
329999
329999
349999
359999
269999
3799949
389999
399999
439999
419999
429999
439999
449999
459999
4569999
479999
499999
499999
509999
519999

TIME

EESSSSDDODODDODODOODDDY
AXEEEEAAAAAAAAAAAAAAAAQD
TTLLLLTTTTTTTTTTITTITTITY
CRCCCCA123456789111111T
LSTTTT A12345P
KTa21# T

LA 091011001181 8218
1130801 0010110011818818
APFRFAL A0 0110011818018
120888180181 19011318911
APEAAARTHIA110011018811
1809808081 8110011813818
aR3AFALAF\ A1 19011818818
128888188181 10811018211
2191010110011 818811
1901891081 0110011018818
0411 001111001118818
12919210811 lag1l

2a11011001011001101a911
L1AL1g10819110811818010
fae1a1 1801011001 1810019
1091811001011 0011810911
PARIEL1R1 0810011910811
1eP1a118818010911810010
LALLIAI10810110011810018
1eglal1eg1ol1ed11810011
AgIagL10g101100110108)11
LEgpgLioelgl o0l 1al0018
238aa111819110011010919
1a2o8111015110811810011
299881 §80101 10011810811
| 9gam119g1a110811310010
28821118919119011810818
132311100191100119109811

CUTPUT.FUN

529999
539999
549999
559999
569999
579999
589999
599999
689999
619993
£2999%
639999
649999
659999
669999
679999
689999
599999
789999
719999
729999
739999
749999
759999
76999%
779999
789999
799999
249999
819999
829999
239999
949999
869999
869999
879999
989999
693399
989953
919999
92999%
239999
949999

969999 -

963999
979999
989999
999999

228411 18889118011318811
188211108081 10011815018
BREg1110/101 18011818018
18691110019118911019411
F011119919118011818011
1091111881011 0211013018
aga11118910111011910018
[OJ1E118L1 11011018051
Aaa1111031 916911810011
188111100101 10011818517
FEL11118014911888 1810018
101111 1801811881 1814410
HEL11110017118011810001
1011111001011401 1010080
011111881 011001 121231
1011111381911001181 0011
FELALLI0018L 1ea11a1g011
191811100101 10011819318
GR1gI1188191tHg11119918
12191118151 19011119a11
A1 aG191 1001118011
tFIT11180141 100110108148
AGLAIAIBALY] LES1 1S IB1Y
1813131891 4119511818011
BELIIFVATLAL 1A 1AE109]11
L21ale18d1g11901801 9818
GALFIBIEFITL 108, 121091F
121718 881011901 1219911
SALIIA1EX15116011810011
191118180161 189118160140
EILIFISRIAII 0811159110
101118180191 10911814111
FE1112100101 18011818011
191119190012110911810019
A0 191981681 18011812018
120114188141 18811810011
A301151801919881 1319011
18911100 iF1 06011910318
ORI 1AF1IF1 10211810010
IOl L1 ILLOPI 1810011
2aE 100181 10211919711
149913184181 10811813010
Age1a 1 AI1911081181361T
loep1d1at19118g11919011
o0 OLag1 I 18011918811
190010120151 160110818918
BaIeEA1 01011801 1016018
109803100 18118011818a11

FIGURE 23: OUTPUT FROM AMCCSIMFMT
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY (Q5000 EXAMPLE)

When the AMCCSIMFMT program is complete, execute AMCCVRC,
the AMCC Vector Rules Checker. This program operates on
the AMCCSIMFMT output file. All VRC errors must be
removed before submission. Create a signal analysis file
using TEC and then call AMCCVRC by typing

AMCCVRC
and responding to the prompts.
AMCCVRC is also called by the Super-Shell:

RON_AMCC
6

Sample session for AMCCVRC:

TEC signal_control_f£file name

{edit} (create signal

analysis file)

{ENTER}EXIT{EXECUTE}
AMCCVRC
ERC/CIRCUIT.SDI {(netlist - subdirectory)
AMCCSIMFMT_file _name

{select test or tests}
signal_control_file {for race test}

AMCCVRC is only run against the maximum worst-cage
sampled functional simulation output. It produces
AMCCVRC.LST and must be error-free for submission. Note:
RESET, SET will usually generate Vector S80 errors that
can be documented for what they are. These are the only
allowed "errors™, Consult AMCC If you have others.

After the logic has been verified via the functional
simulation, run the at-speed simulation. This will
require a smaller VIEW step than was used with the
functional simulation to pick up the resolution. The

The simul ation should be run at the Maximum specifiea
operating frequency.

The "at-sgpeed"” simulation 1s used to check timing.
At-speed simulation can be performed with either DLS or
DIV. Using DTV allows an uncertalnty range analysis,
{Verlfy if DTV 1s operational on your system before
scheduling its use in the design process.)

If the resolution of the waveform is good enough, the T
and {ENTER} keys can be used to find the propagation
delay between two edges when a waveform is on the acreen,
Put the cursor on one and strike T . Put the cursor on
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APPLICATION NOTE 1.DNIX (809)
DESIGN METHODOLOGY - DAISY {Q5000 EXAMPLE)

the other and strike (ENTER}. The time will be
displayed.

Note: AMCC requires sampled (uniform step} vectors for
functional, at-speed and AC test simulations and requires
PRINT. (N_CHANGE results for at-speed and AC Test. The
designer should refer to Section 4, Vector Submission

for further information on vector
requirements,

Date: 29 SEP B8 12:12 Fila: RUN_DLS .
DLS <<! !
GET DLS_FMT

VIEW 9999 19999
RUN 1930209
aurr

Date: 29 SEP 88 12:12 File: RUN_ASDLS

LS <<

GET DLS_FMT
VIEW 499 599
RUN 5g908
QuUIT

FIGURE 24
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APPLICATION NOTE 1l.DNIX (809)

PARAMETRIC TESTS

This circult was constructed with a gate tree to alloy
the development of a parametric vector set using the
preferred AMCC methodology. The S0M control file
previously created for the function vectors can be copied
into a new area (PARAMETER,.SING was used as the file
name} and the signal generators edited to allow one ang
only one input at a time to switch from "1" to "Q0" anqg
back to "1l-.

Because the usued output on the input macro was used, the
input signal ias inverted. The logic gate used requires
all input signals start at "1". The output "PARAM"
starts at "0" and switches with each change. Aall inputs
are exerclised, including clock, reset and enables, if
any. '

The output format for the simulation output file ig the
game as for the functional simulation output file. The
sampling is the same as for the functional simulation
(100ns).

Figures A-20 and A-21 in Appendix A show the control file
and the AMCCSIMFMT output file. The output file ig
SIMFMTPR.01

The simulation was run using the commands:

RON_SOM PARAMETER.SING FNTMIL.DSY

DLS

GET FMT

VIEW 9999 10000
RIN 450000
QUIT

N

AMCCSIMFMT
FUNCTION.VLAF
SIMFMTPR. 01

1

Y

22

TYPE SIMFMTPR.01l > /DEV/LP -HEA
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APPLICATION NOTE 1.DNIX (809)
THE BEST APPROACH (FLAT DESIGN) 1
1. Capture page or pages

¢ Run DANCE on each page after proceeding
to the next page - use a window
DANCE n -M3

® Check individual pages as they run and
correct errors and rerun DANCE
TYPE n.DFR in a window

¢ When enough captured {(the critical path,
other areas of concern, etc¢.), then
run DRINK
DRINK ~M3

¢ NOTE: NOT ALL DANCE ERRORS MUST BE REMOVED
FOR DRINEK TC RUN SO BE CERTAIN ALL n.DFR
FILES ARE 2 ERRORS ONLY (THE BORDER ERRORS)

® NOTE: NOT ALL DRINK ERRORS MUST BE REMOVED
FOR ERCS TO RUN

2. When DANCE and DRINK are error free or as you want
them (partial circuits will still have errors)
then run individual shells (on a large circuit
this is faster):

RUN_AGIF
RON_ERC
RUN_ ANN

® Use TEC to add comments to FNTMIL.DSY or
FNTCOM.DSY ag well as FNTMIN.DSY
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6.
7.
8.
9.

Now run the super-shell:

RUN_AMCC
and gelect "3" SIFT
Answer the prompts

Step 3 leaves you 1in TEC so edit the SOH_MCF.éING
file and create any data file needed

Run or continue to run the super shell:
ROUN_AMCC

and gelect "4° SOM

Answer the prompts

Exit the shell and run DLS or DIV

Run AMCCSIMFMT

Use TEC to create the signal analysis file

Run AMCCVRC
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APPLICATION NOTE 1.DNIX  APPENDIX A (809)

Figqures:

Figure + RON_AMCC main menu, option 1 ...... 805
Figure A2: AMCCERC.LST setssssssascasacsassses AOB
Figure A3: AMCCIO.LST vessuveassasacsasssascss B1E
Figure A4: AMCCXREF.LST ecevesavccssssnsssssss ALB
Figure A5: Running AMCCANN, option 2 ......... Al9
Flgure A6: AMCCANN.LST {(ignore this file) .... A20
Figure A7: Sample output.dly flles ....ceceee. A21
Figure A8: AMCCPEG.LST eveessessescsanssenvess A22
Figure A9: FNTMIL.DSY «svsvencscscrcnsanssasss B24
Figure al0: SIFT, SOM_MAKER, option 3 ......... A25
Fligure All: SOM, TCAL, Option 4 sseeeacecevenss A26
Figure Al2: SOM control file, functional ...... A27
Figure Al3: AMCCSIMFMT transcript, option 5 ... A29
}  Flgure Al4: AMCCSIMFMT output, FUNCTION,.VEC ... A30
Figure al5: AMCCVRC transcript, option 6 ...... A32
Figure aAl6: AMCCVRC.LST, signal analysls ...... A34
Figure aAl7: AMCCSIMFMT sampled at-speed file .. A35
Flgure A18: SOM control file, print-on-change . A39
Figure A19: AMCCEIMFMT print-on-change at-speed 240
Figure A20: SOHM control file, Parametric ...... A42
Figure A21: AMCCSIMFMT pampled parametric file. 244

e

Note: for AC TEST files, see Volume II, Section 4
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APPLICATION NOTE 1.DNIX  APPENDIX A (809)
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CLASSE83> RUN_AMCC

IIII ti, i ” |III IIH II""‘1
|..,.|| || ] '

!lII Hit (1 I l

APPLIED MICRO CIRCUITS CORPORATION | IIIITITINIEEEI]] VERSION £3.0]

1l: Part One: Run DANCE, DRINK, AGIF and ERCs
. 2: Part Two: Run RMCCAMN
/1 3: Part Three: Run SIFT and SOMLMAKER
4: Part Four: Run SOM and TCAL
S: Part Five: Run AMCCSIMFMT
B: Part SIx:  Run AMCCURC
@: Exit Program:
Please Enter (@ - 61 @ >L
|
DANCE, DRINK, AGIF, ERCs
FIGURE A1
A
/
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R T R

APPLIED MICRO CIRCUITS CORPORATION JIIEIIEHITEOIINILING] VERSION C3.@]

l: Part One:  Run OANCE, DRIMK, AGIF and ERCs
Z2: Part Two:  Run AMCCAMM

3: Part Three: Run SIFT and SOM_MAKER

4: Part Four: Run SOM and TCAL

S: Part Five: " Run AMCCSIMEMT

B: Part Six: Run AMCCURC

B: Exit Program:

Pteage Entar [B = 61 : >1

ook RAMNING DANCE -T -N -ERR —M3 ookt
ecococcoer DANCE OK 11 H ) okskicieikioirictek
Froedcooicbk RUNNING DRINK =T M3 hoioioennor
FrRRRcicciok DRINK 0K 111 1] Aociokoiokkcoepocy

OO0k RUNNMING AGIF NETLISTER ekocioloioonk

ko AGTF NETLIST COMPLETE ! sookickkk

orcokioock RUNNING AMOCERC ocRoOIckOCCKK

AMCC MacroMatrix ERCs VERSION 3.4@

Loading Netlist ...

Signal I-0 List written to AMCCIO.LST

S1gnal-Comporent Cross-Reference writtan to AMCCXREF.LST
Checking Populatian,

I/0 Statistics Check.

FIGURE A1 _
Continued
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HRREN P ECONTEXE: 3 USE Ry CLASS# THX L

FARRCCRRREE. RUNNING AMCCERC XORICHIORICKRR0RK

AMCC Macroiatrix ERCs UERSION 3.48

Loading Netlist ...

Signal I-0 List weitten to AMCCIO.LST

Signal-/Component Cross-Reference written to RMCOCXREF.LST
Check ing Population.

10 Statistics Check.

Checklng Valid Names. -
Checking Pin Class.

Check ing Fan-Out.

Checking Internal Pin Count.

Checking Pin Hookup and Unuzed Pins,

Checking Blpolar Macre Occurrence and Power Dissipation.
Checking Circult Technology.

ALL Done.

EECRRCRECEREX. AMCCERC GK 1111 XRRRERo0okEEK
FIGURE A1

Continued

APNOTE 1.DNIX A7




Date: 19 SEP 88 14:32 File: ERC/AMCCERC,LST

*.*""*!""i’ﬂ'."""*l!i‘l.iti-i*.*i***l."l—ilik.***l.'l‘i.i L2 T

- AMCC Schematic Data Interface *

- Revigion [1.9] »
*!l’!’-‘***I*ﬂ"..!i‘***".tt**-i’l-‘lt*i**.*"*i!ﬂ"-i-l’..t**t--*

Netlister version number = 748
SDI versien number = 2.1¥
Netlist genaration date t9 SEP 1988

nw

Netlist generation time 14:25
Enginaering workstation type = DAISY/DNIX
Engineering workstation path name = FUSER/CLASS/MUX 16
Product Name = MUXt6
Product Number = AN

Product Grade = MIL

EWS Library = asoeq

EWS Library Rev = B4

Macro Parameter family = Q5o

The ARRAY type = Q50081

Chip Macro Hame = Q5UBTTTL1AK
Circuit Family = QSgge
Circuit Technology = P

ECL Level = LK

P e T TR L LR LR R PR T R L LA L L L AR L R bbb b bl

b SIGNAL I/0 LIST *
o REVISION 1.0 *

ﬂ-:ttit*tliﬂ#tttwi***w*wglIl!iitk**tttiw*!ttt***t**!ﬁ!t**tt*

Path Hame /fUSER/CLASS/MUX1E
Product Name MUX16

Circult family Q5209
Circuit technology P

Date 19 SEP 1988

Time 143125

Product Grade MIL

No errors found.

AMCCERC.LST

FIGURE A2
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-

T

*-tw‘!iitﬂ-lll’ﬁiitt*iiit***.**l*i‘ii’t-il‘tilﬂi‘i!il‘.--ittt*lil

POPULATION ERC
* VERSION 2.898

*
n

"*!*’iﬁ!tt**********ti*‘ltti-!‘n‘l***i**-*t*ﬂti**iitl’*ﬂ*itl**ﬁ*

Path Hame fUSER/CLASS/MUX1B

Product Name MUX16
Circuft family Q58085
Cfrcufit technology P
Date 19 SEP 1988
Time 14:25

Product Grade MIL

No errors found.

Circuit
SUM_IRPUT: 23.0
SUM_OUTPUT: 5.8
SUMZX_TTL_PWR: 3.8
SUM_X_TTL_GND: 3.8
SUM_X_ECL_GNOD: 3.9
SUM_TOTAL_1/0 37.8
SUM_INTERNAL 5.5
TOTAL ARRAY PADS 6l.9

Cell utiltzation 1is:

Total fixed power pins:
Total fixed ground pins:
Total added power pins:
Total added ground pins:

Total input signals:

Total ovtput signals:
Toetal bidirectional signals:

FIGURE A2

Avatlabte
PADS
PADS
PADS
PADS
PADS
168,08 CELLS
352.4 CELLS

184.9 PADS

2.7 X%

CONTINUED
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e S S e e T I TR W W U Y A A S S e i o ol ol ok ol i i o e ok o e ok e e e e e ok W T W e

* 1/0 Statistics ERC *
* VERSION 1.38 "

e 3k e e o o o vkt e sk vk Tt ok e 0 e T i ol T ol Y Y e Y T S e o e e i el e B e e Y T ok e

Path Name /USER/CLASS/MUX1é&
Product Name MUX16

Circuit family QSO
Circuit technology P

Date 19 SEP 1988

Time 14:25

Product Grade MIL

number of Objects Ohjact
in the cfrcuft typa

Inputs . Tommmmmmmmmmmmmems
TTL 28 PAD
CCL 2 PAD
SubTotal 22 PAD

Qutputs . oooTTrTTTmmmmmmmmmmmmmmeees
ECL 18K 2 PAD
Tharmal Clode Connections 4 PAD

SubTotal 6 PAD

WA R AN AR AN AR RN NN RN AN AR A ek R ke RN Wl W

» VALID NAME CHECK ERC *
* VERSION 2.78 *

LE LA AR R R L ERELERREMERESR LSRR EEE SRR Y LT R ER Y

Path Name /USER/CLASS/MUXIS
Product Name MUX16

Circult Family Q5989
Circuit technology P

Date 19 SEP 1988

Time l4:25 -

Product Grade MIL

No errors found.

TR PR LR Y AR T R AL PR R Y E RIS PR A TR PR TR L L R L

* PIR CLASS ERC *
* VERSIQN 2.78 *

WM W T e e i T e e e e o o e e T e e e e e ol e e e e ol e i o e v e R T e e e e e e e e e W

Path Name /USER/CLASS/MUXLE
Praoduct Name MUXL6E

Circuit family QbpgQ
Circuft technclogy P

Date 19 SEP 1988

Time 14:25

Product Grade MIL

FIGURE A2 CONTINUED

No er-ors found.
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*a*tttnngt!lt*x*wi*tt**a**!-***iﬂtittt!-t***tﬂlw*tw*ilzt

L]
-

PR g P L L E L L E LR R b

FAN-QU

T CHECK ERC

VERSION 2.88

Path Name /USER/CLASS/MUK1G
Product Mame MUX1&

Clrcuit family QSO0
Circuit technology P

Date 19 SEP 1988

Time 14:25
Product Grade MIL

No errors found.

FAN-OUT LOADING TABLE FORMAT:

COMPONENT MACRO NAME SIGHAL LIMIT LOAD X DERATING

FrUGGY
sgp22
MY &agp
MXOaF1
MXgIa2
MXZIa3
MNIDr4
SAgF]
SogLyx
SgPil
S0n12
Soal3
Sgdt4
SPFis
SHE16
sSgg1z
semg
SEFL9
SEar2
SOBLF
SHOE3
SAURd
Sg9Uas
Sog2e
SHIR7?
SgNa93
SAgE9
Sl
sagz2
S@azn
S&CL9
SaFL3
SpaLY

—

=z

-

~
\_’-‘\J.lI.oLD\D\.D\.DI.D\-DLD\.DLD\DLD"-J\DI-Q'.D'-DLD\D\OLDLDW\DLDLD\OLDI.D,D-I-‘&-&LD

o
»
N
=
o
1010 L3 W0 D L0 40 WD LD 45 10 D 10 W0 0 1D WD WD WD

FIGURE A2 CONTINUED
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* [NTERNAL PIN COUNT ERC *
» VERSION 2.89 »

ER R R AR AR R L L AR LS LELEEELELERLALEELEELLESLEESLLELELLELEREZSS]

Path Name /USER/CLASS/MUXLE
Product Name MUX16

Circult family Q5888
Circuit technology P

Cate 19 SEP 198B

Time 14:25

Product Grade MIL

CIRCUIT AVATLABLE

Internal pin count is withfin bounds.
This array is rcoutable.

Hlo errors found.

iI.*ﬂﬂ*t*lﬂil***!.*t*il.i‘i**ﬂ***llliiil’*****ﬂ'!-"*i.ﬂ**tii

* PIN HOOKUP & UNUSED PINS CHECK ERC :
* VERSION 2,B8

*n*wvettta**i:*tw!**tt***wtl-uexw**i**‘i*t**u-*****wti*!*t*t*lw*

Path Name /USER/CLASS/MUX16
Product Name HUX16

Circuit family Q50882
Circuit technology P

Date 19 SEP 1988

Time 14:2%

Product Grade MIL

No errors found.

FIGURE A2 CONTINUED
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W e W v v e e ST R i e O e o A o s ok sk T T e o

* MACRO OCCURRENCE AND POWER DISSIFATION »
* VERSION 2.98 »

R U e R e A A e e ok e ke e Rk ok W T U e s e e e O W e o e U ke

Path Name /USER/CLASS/MUX1&
Product Hame MUXi6

Circuit family Q5009
Circuit t=chnology P

Date }9 SEP 1948

Time 14:2

Produst Grade MIL

WORST-CASE INTERNAL CURRENT: 19,85 mhA
MAXIMUM INTERNAL CURRENT SPECIFICATION I5: 1383.24 mA

No errors found,

! 1 i SPECS l TOTALS I
| MACRG | # | msmmmmmmmmmmmmm————— T ———— 1
I NAME | USED | 1cC mA | IEEmA | ICCmA | TIEE mA |
I FF13d | T 1 Z.75 T g.8r 1 Z.76 1 B.68 |
| GTegL 8 2 t 1.26 (I 1 S 2.78 | m.EE 1
| GT99 | i SR 307 SR N O 1 S T 05/ SR S 0% - S|
I IEgs | 1 1 7.98 | [ fc) H J 11 H 5.y 1
I IE93 I 2 I 1.35 1 o.09 1 2.7¢ 1 g.89 |
I 1Evec | 3 | g.gF | gy | .88 1 g.28 |
| ITIlH | 28 I 1.28 1 s.90 | 27.88 | g.89 |
| ITGHD | 3 | g.e8 | g.me | g.gF | 8.88 1
I ITPWR | 3 [T -7 S R 3 B S 00 - SRR B - 0 1 S
| MX25H | 5 Vo 2.87 1 g.E® | 12.35 1 p.gg
| OECsg i 1 |\ s5.58  g.g@ | S.88 |  g.@@ |
I 0E31 I 1 ]  5.58B (TR I £« S 5.8 | g.580 |
I ocEaz i 3 | g.0@ 1 g.8F |\ F.ge | 8.8y |
! T ICC mA 1 IEE mA |
T TOTAL TYP MACRO CURRENT mA 1 87.74 | B.88 |
| | [
|  TOTAL TYPICAL POWERED COWN CURRENT ma | 4,68 | g.08 |
T T 1
t  TOTAL TYP OVIRHEAD CURRENT mA | 3ge.08 1 0.8 |
1 | |
| TOTAL TYP CURRENT mA | 362.86 t @.o@ |
T T T
| TOTAL MAX CUPRENT mA I !
I {TYP CURRENT TIMES 1.417) = | 5g5.86 | g.@g 1

WORST CASE POWER DISSIPATION

| |

| i

I vee {%.6jV X {5376.884)mA/ 1000 1 2.79 WATTS

| VEE {3V X (JmASIO00 i J.08 WATTS

| i

I ECL OUTPUT POWER DISSIPATION

: f1ALEmA X 1.3V X {2)outputs/1068 | J.84 WATTS
|

! TOTAL POWER DISSIPATION I 2.B2 WATTS

FIGURE A2 CONTINUED
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* CIRCUIT TECHNOLOGY ERC L
* VERSION 2.BH »

RN A AN R A E AR R AR AT AR A AR RARAARK AR RN RN TA T A RERNRANR NN N Ao

Path Name /USER/CLASS/MUX!6
Product Name MUXI1E

Circuit family Q5038
Circult technology P

Date 19 SEP 1988

Time 14:25

Product Grade MIL

No errors found.

BT e U e e B e e K T e s e e T e T o e e i e o e o ok o

» ERC report summary »
* VERSION 3.40 »

EHKEA AR AR AR A AR AR TR AR A A KA N AN KN AR A AT A AN RR AR RRTA RN RN

Path Name /USER/CLASS/MUXI1E
Product Mame MUXI16

Circuit family QSI8F
Circuit technology P

Cate 19 SEP 1988

Time 14:25

Product Grade MIL

ERC HAME ! CRRORS ! WARNIANGS
Stmultanously Switching QOutput 2]
Populatian

valid Hame Check

Pin Class

Fanout

Intsrnal Pin Count

Pin hookup and Unused pins
Bipoiar bMacro Qccurrence and ...
Cirzuit Tachnolgy

ooorabbR®
Daamannn

FIGURE A2 CONTINUED
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CLASSBEI> RUN_AMCC

IIII IIII {1l “ II ] III[ IT'I‘1
IIIIII I I"I I I IIII[I ”II
llll 1l 11 I l
APPLIED MICRO CIRCUITS CORPORATION [ITELITTLEITIIITITEI]] VERSION (3.@)

: Part One: Run

2: Part Two: Run

5 O A

: Part Three: Run
: Part Four: Run
: Part Five: Run
: Part 5ix: Run

1 Exit Program:

DAMCE, DRIMK, AGIF and ERCs

AMCCANN

SIFT and SOM.MAKER

SOM and TCAL
AMCCSIMAMT
AMCCURC

Please Enter [@ -~ 6] : 32

XRCORCCEERROE. RUNNING AMCCANN riciollccioioickolok
Need to Edit Package Pin Data? (Y or N} ; Y

AMOC Delay Rnnotation VERSION 3.39
Loading Netlist ...
Welcome to the output Loading system.

g
(1)
(2]
(3
(4)
(S)
(83
73
8’

Generate o report and exit.
Change the package type.

Edit

Edit
Edit
Edit
Edit
Edit
Edit

the default package pin capacitance.

the default sustem copac!itive load for TTL cutputs.
the default system capacitive load for ECL cutputs.
the system capacitive load for a specific pin or pins.
the package pin capacitance for a spec!fic pln or pins,
the ECL Reslstiue Load Far a speciflic pin or pins.

the Frequency For a speciflc pin or pins.
Entar the number of the item you wish to perform:

Running AMCCANN

APNOTE 1.DNIX A13
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Date: 16 SEP 88 16:11 File: ERC/AMCCANN,LST

iit******t*'-!*lt.t**ﬁt-!!l*tt*till!iit*.*l.-iilltw*tﬁ.*ltt:

* AMCC Schematic Data [nterface -

* Revision [1.41 had
*t*i*l*!!li*tl***t*’*l*!*****!*l*--***iiil‘lit***t**i--l****t

Netltster version number = 788

SDi version number = 2,19

Hatl1st generattfen date = 19 SEP 1988
Netlist generation time = 14:25
Enginzering warkstation type = DAISY/DNIX
Engineer ing workstation path name = JUSER/CLASS/MUX1E
Product Name = Mux16 ’
Product Number = AXKK

Product Grade = HIL

EWS Library = Asggy

WS Library Revy = Bird

Macro Parameter family = Q5088

The ARRAY type = . QsggaT

Chip Macro Name = ASHIATTTLLIOK
Clrcult Family = asggy
Circuit Technalogy = P

ECL Level = 1§2) 4

SV eyl e T T e e R R A R kA R W A A R R e o R

* AMCC Delay Annotation *
* VERSION 3,32 =

e e e oA o e ik e e e ol e ke Tk e e e e R S Sy ke e T AT A S e T o el e W R ek

Path Name /USER/CLASS/MUX16 ..
Product Name PRODUCT_NAME
Circuit famity Q5808

Circuit technology P

Date 16 SEP 1988

Time 12:43

Product Grade PRODUCT_GRADE

MIN front annotation filte creaated for DAISY/DNIX
NOM front annotation file created for DAISY/DNIX
MIL front annotation file created for DALSY/DNIX

Noe errors found.

Discard This File

FIGURE A8
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Date: 19 SEP 88 14:34 File: FNTMIL.DSY

/* Dalsy design pathname: /USER/CLASS/MUXI6
SCONTROL

MODE ADD

SECTION DELAY:N:6

SDELAY

/* R ISE

TA Typ Min Max Typ
@MUX16/4:XS1G1 = o a a 2§
@MUX16/4:XSIG2 = " g 24 g
GMUX16/4:XSIG27 = 26 23 28 51
@MUX1E/4:4SIGA2Z = 26 23 28 51
OMUX1IG/4: XSIGH - g ] q o
GMUX16/4:XS1G54 = 26 23 28 51
BMUX LB/ [NP¥F = 13 12 14 26
GMUX16/2: INP1 a 13 12 14 26
OMUXiIGE/2:INP1Y = 13 12 14 26
EMUKX16/2: INP1E = 13 12 14 26
@MUX16/2: INPL2 = 13 iz 14 26
@MUX16/2:INPL3 = 13 12 id 26
FMUX16/2: INP 14 = 13 12 14 26
@MUX16/2:1 INP15 = 13 12 i4 26
AMUR1B6/2:INPZ = 13 12 14 26
@MUX16/2: INP3 = 13 Lz 14 26
PHMUX16/2: TNP4 = 13 12 14 26
GMUX16/2: [NPG = 13 £2 14 26
@MUY IG/2: NP6 = 13 12 14 26
@MUY 16/2: INPT7 = 13 12 14 26
eMUX16/2:INPEB = 13 12 14 26
aMUX16/2: INPY L] 13 12 14 Z6
@MU 16/2: INTCLK = 26 23 28 26
@MUX16/2: INTAN = 13 12 14 26
@MUX16/2: INTRST = 26 23 28 2
BMUX16/2: INTYH = 13 12 14 26
@MUX16/2: INTYI = 3 12 14 26
@MUX16/2: INTY2 = i3 i2 14 26
BMUXIG/Z2:INTY3 = 13 12 14 26
BMUXIG/2: THTY A = 13 12 14 26
@MUX16/3:PARAL = 13 12 14 26
BMUX16/2: PARALY = 12 12 14 2%
GMUX16/3:PARALL = .13 12 14 2
@MUX16/3:PARALZ = 13 12 14 2
OMUNIB/Z:PARALT = 13 12 14 26
@MUK16/3:PARALY = 13 12 14 26
@MUX16/3:PARALS = 13 12 14 4]
@MUY i56/3:PARALB = 13 12 14 24
@MUK 16/3:PARALT = 13 12 14 26
BMUXiS/2:PARALSD = 13 12 14 26
BMUXiB6/3:PARALS = 13 1z 14 20
eMUX16/3:PARAZ = 13 12 14 26
GMU¥iG/3:PARAZY = 13 12 14 26
@MULI6/3:PARAZ = 13 12 14 26
QMUX16/3:FPARAY = 13 12 14 26
aMUX16/3 :PARAS = 13 12 14 26
BGMUX16/3:PARAG - 13 12 14 26
OMUX16/3:PARA7 = 13 12 14 26
BMUX16/3:PARAD = 13 12 14 26
BMUX16/3:PARAY = 13 12 14 26
BMUX {h/2:FPARCLK = 26 23 28 26
GMUY1G6/2 : PARRST = 26 23 28 26
@MUK IB/2:SELLY = 26 33 Ag 72
@MUX16/2:SELL = 36 33 Ay 72
@MUX16/2:5EL2 = 13 12 14 26
BMII16/2:SEL3 = 13 12 HE] 26

OUTPUT
s

BMUX.5/&:0UTHY]
EMUX16/4:0UTC
OMUR16/4:0UTT
@MUX 16/ 4:PARAM
OMUX IS/ 2:YQUTPT
SEND

56 47 65
56 47 65
56 47 65
&6 7 65
151 91 111

FIGURE A8
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A RERACLTSHURLE, v -

- URRENT COMTES

LRCIMATFL

I Hn (I ! |

APPLIED MICRO CIRCUITS CORPORATION |{TEEILTEIITNIEI31EE] VERSION (3.81.

: Part One:  Run DANCE, DRIMK, RGIF and ERCs 1
: Part Two:  Run AMCCAMNN

: Part Three: Run SIFT and SOMMAKER

: Part Four: Run SOM and TCAL

Part Five: Run AMCCSIMFMT

: Part S1x:  Run AMCCURC

& o0 ;2 W NN =

: Exit Program:

Rlease Enter (B - B1 : >3

Please Enter Product Grade (MIN, NOM, COM or MIL) : »MIL
opooceoo0ckK RUNNING SIFT  oiakiopicioioloiioik

FAMILY = ANET GLA-EAGLE-AMCC.INH-QSEER_LIES GRADE = MIL

Rcocckicpeorek SIFT 0K 11111 3ok
RKRRERoERK RUMNING SING TO S0M  opkkciiooiicior
SOM_MAKER Revll.2]

Number of nets written to SOM_IMCF.SING = 23
Mumber of nets wrltten to FORMAT (DLS) = 28

ook

:

Ta run the SCRIPT file generated by this DML
program type FMT.CSD.SING <er>

The S0M Master Control Flle 1= nomed SOM_MCF.SING
K Folcok

i******
P M N FE K

REkiockx SING TO DAISY OK 11111 dkokrceccs

KRRk ROMNING FMT_CSD.SING iopkiohpicioek

SIFT and SOM_MAKER

FIGURE A10
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CLASS839> RUN_AMCC

un llll " u i un IVTN
] ml I l ” m] ”
|""| nn I I""I ' I|

#PPLIED MICRO CIRCUITS CORPORATICN |[IREIEVIIEIILIEIIEIE] VERSION [3.@)

i: Part One: Run DANCE, ORIMK, AGIF and ERCs
2: Part Two:  Run AMCCANN

3: Part Three: Run SIFT and SOM_MAKER

4: Part Four: Run SOM and TCAL

5: Part Flve: Run AMCCSIMFMT

6: Part Six: Run AMCCURC

@: Extt Pragram:

Please Enter (B - 6] : >4
Please Enter 50M Master Control File @ >FUNCTION.SING
Please Enter TCAL Delay File : >FNTMIL.DSY

SOM and TCAL
Link For Simulation

FIGURE Atl
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e

..

.

Date: 19 SEP 88 16:46 Fila: FUNCTION,SING

/*ﬁ"'

E DESIGN PATH /USER/CLASS/MUX16 DATE 24 MAY 1988 123:39
: COMPANY ____AMCC CIRCUET_NAME __16:1 MUX_
¥ ARRAY 05783 SERIES PO# __ - . REY

T DESIGNER DEV

: What tests doas this control file aupport:

: —FUNCTIONAL TESTS - ALL

: 198 X FAULT GRADE COVERAGE YIA MINIMAL TEST SEQUENCE
T

/*=*  Configuration section hlakof'd

$CONF IGURATION

GATE_ACTIVITY_LEVEL := 188,
IMMEDIATE_ACTTVITY_LEVEL := 188
TIMING_CHECK 1= i

/***  Signal generator section ****/

$SIGNAL_GENERATORS

BMUX16/3:DATH = B4:FL, 249823 :F4, PeIEBH:F L
GMUNLE/310ATL :« 0F:FF, @46OFP0:Fl, OQABEBAF:FP, Q1PPOIFF:Fl, @lA20000:1FF;
QMUX16/3:0AT2 1= @9:FF, @€940089:F1, @IGRAAEI:FY, 01I9gI09:F1, 0lA20900:1FH;
OMUXLB/310ATS = OB1F1, POS2H800:Fd, QG4P00H:F1:
MUK LB/31DATA == QAIFH, QLF0808:F1l, Q120800:1FP, @1900edg:Fl, @1020090:FF;
OMUX16/31DATE 1= G&:F1, @4IPOPFIFE, @420808:1F1;
PMUXLE/3:DATE 1= 08:Fl, PRABPPAM:FE, QIFAMGAAFL,
GMUX16/3:DAT7 = GO:F@, O5B82800:F1, QGICEEZ FH, @1EQUPAF Fl, 1029900 1F0;
GMUX16/3:0ATE := O@:FY, ©220899:F1, Q240008(FF, QlEFA20Y:1Fl, Q1A2000F1FY;
GMUX16/33DATI s= Q&:Fl, O280000:FF, OQZFAPAAFL;
QMUK 1B/31DATIH == @@:Fl, OFegggeFH, OTBINIAFI;
GMUX18/3:DATI] t= @@:F@, O@70AFEMFl, e728000:F0, Q19880880 :F1, 0|92000d:FF;
GMUX16/3:1DATIZ := @d:F1l, QL6ZHIPIFA, QIBFIAFT:F1;
QMUX16/3:0AT13 t= @F:FQ, @I4FFF0(FL, OIGHPOH:FH, QlIFANINFL, QLA2AAHAtFH;
GMUX16/31DATI4 = @0:FF, GO2G0F0:FL, @840903:Fq, CLOL0FTITF|, 1J20000:FA:
OMUX16/31DATIS := BF:F1, Q648PFFIFY, OG66009P0:F1;

FHUNIG6/21EXTCLK :» 08:FF, [1FF00:FF. 19000:1F11%";
QMUX1G/21EXTAST := G@:F1l , Q20800:FP, 010090091 1F1, Q1I200080:FF;
OMUX16/31SELCTO := @¢@:F3, Q269998:F1, Q7400L0:1FF, Q190002 :F1, 01220008:1FH;
QMUX16/3:+SELCTL :« Q@@:F0, @58F080:F1, @962802:F2, Q1IGPNGA:F1. QLI20H08:1FF;
BMUX16/3:SELCT2 = Q@:FP, G02P08:F1, @IZAFIGEIFH,

324008 :1F1, Q448080:FQ,

0560908 :Fl, 0683803:FF,

@BOAEER:Fl, OI2FAPT:FH, 019I3FFF:F1, Q1I2TFI:FIy

GMUX16/3:SELCT3 := @Q:FQ, @14@800:F1l, 0IBOPPD:FT,
R628888:F1|, COGAFF0:FF, Q1ASAPAG FL, Q1I20900:FF;

"FUNCTION,SING: SOM__MCF.SING edited for functional simulation

FIGURE A12
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/* SET THERMAL OIQDE INPUT STEADY */

GMUX16/4: INRAL = @F1F1;
/% S=ccccaseEEEEWIEEASEFASAESSRURASCRAENAEEEREwoEswaRaw ¥/
SQUTPUTS

FILE /USER/CLASS/MUX16/FUNCTION.VLAF (-

I'* ——————————————————————————————————————————————————— */
/* LIST ALL PRIMARY INPUTS; EXCLUDE THERMAL DIODES, */
/* MONITOR POINTS AND VBxx MACRO 5IGMNALS */
Gt T LR PP RS *y

@MUX1B6/2:EXTCLK, EXTRST,

@MUX16/3:3ELCT3, SELCTZ, SELCTl, SELCTH,

@MUX16/3:DATH, DAT], DATZ, DAT3, DAT4, DATE, DATS, DAT7?,
@MUX16/3:DATB, DAT9, DAT1@d, DATI1, DATLZ, DAT13, DATt4, DATILS,

/i’ ___________________________________________________ */
f* LIST ALL PRIMARY OUTPUTS; EXCLUDE THERMAL DIODES, */
s* MAONITOR PQINTS AND VBxx MACRDQ SIGNALS */
ey */
GMUAL16/2:YOUTPT,

@MUX16/4:PARAM;

J% mm e e *f
/* LIST INTERNAL 3-STATE ENABLES, BIDIRECTIONAL */
/* ENABLES HERE ®7
r* IF ANY =/
/* ___________________________________________________ ﬁ/
BEND

FIGURE A12 CONTINUED
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RPPLIED MICRO CIRCUITS CORPORATICON {1ITIVITEINITIITEEITE] VERSION [3.81

Ll: Part One: Run
: Part Twa: Run
: Part Three! Run
: Part Four: Run

2
3
4
S: Part Five: Run
§: Part Six: Run
8

¢ Exit Program:

DANCE, DRINK, RGIF and ERCs
AMCCAMNN

SIFT ond SOM_MAKER

50M and TCAL

AMCCSIMFMT

AMCCURC

Please Enter [@ - 81 : 35

ULAIF Conversion Revll.3]

Enter ULAIF (1nput) F!

le nome: FUNCTION.ULRF

Enter SIM (output) f1le nome: FUNCTION.UEC

Chaose from menu =~

L : ULAIF to SIM FORMAT (NO parenthes!s),
2 : ULAIF to SIM FORMAT (with paranthesis).

Enter choice [l ar 21:

1

Do you wont DATA seperated In columns LY ~ N1 ? ¥

Enter Number of DATA per column: 22

<< Processing ULAIF Nets »>>
<{<{ Processing ULAIF Vectors >>>

22> Time 2ERO (B) not

autput from ULAIF file,

>>> (1@3) Lines of Vectars output.

>>> AMCCSIMFMT convers

fon completed with NQ error{s).

AMCCSIMFMT
FIGURE A13
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»
Date:r 27 AUG 86 12:45 File: SIMFMTFN.J1
1***CIRCUIT IDENTIFICATION =

EESSSS0DDDODDDODODDDDD YP
KHEEEEAAAAAAAAAAAAAAAL QA
TTLLLLTFTTTTTTTTTTITTTT UR
CRCCCCAI2345678210111t TA

LSTTTT #12345 PM
KT3214 T
TIME

9999 Z1egaP1891A115881181981 21
19999 11900901031 211931121981 21
29999 208992122191 188111881 1
39999 1999881981311881131941 11
49999 DOGeHoREH LGl 109111901 11
59999 1oggRyeee1 gl 1ad1 121081 91
59999 DHGRANL YL ZL1G01 191841 &1
79999 1900881891119 181881 11
89999 o191 g1 g1 18111891 11
99999 1gg1a9191211921101921 a1
189999 g1 9919211118811a1881 @1
119999 1g2199181111921181821 11
129999 g1 9919219118815 21881 11
139999 L@ gpLAd A1 1aa)1g188]1 &1
149939 1199199191 1881121881 Z1
159999 L1110 211901191201 11
169999 BAL1gPLeg18]11d0) tegag]l 11
179999 ig11201001 g1 1g01 igganl o1
189999 AgLIog1am gl lgdl ig1991 &1
199999 \eiiggigoigllgailglont 11
249999 aglagglamgllggi1gloat 11
219999 11090180101 LGa1101801 &1
229999 GA1egEIAaNV A LI g1IagL g1
239999 1713091 201811g111g199% 11
249999 aaIgeplogiglienllglagl 11
259999 191200100101t gd1 181008 &1
269999 2318411191 i8al1elggl &1
279999 191281100191 1831181908 11
289999 2g19@1 180191 1080118081 11
299999 191291199191 192919120) A1
3g9999 2g19911821411221191981 1
319999 10197119801 911891181881 11
329999 2911911991911 881101801 11
339999 121191190121 10€110128F 21
349999 BF11A1IPP1EL1AA110L1aL A1
359999 191191190121 12@11011@1 11
369999 2211911901 011921101081 11
379999 1211811921 @11921101091 @1
389999 PEGLAVIARIAL1BAL1ALIAA] B
399999 leggle11eplallgsLlelag 11
499999 pHFLR1IePIAA1eALI1e1aa] 11
419999 1901911091001 801101081 &1
4299939 2eg1g11901911021131901 41
439999 1921811981811 981181081 11
449999 LggaRlleZial1ag11a108] 11
459999 1200911821811 0011914809]1 @1
469999 PREEAL 11 A110811a100]1 o1
479999 1993ad11g1g11ea11g1801 11
489999 pogEatgA a1l 121001 11
499999 199301 IpgIRL10R1ig1aR] &1
5#9999 EERILIGOIRIIeR1IIGe] &1
519999 Lo 11901 11e01191881 11

FUNCTION.VEC

FIGURE A14
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§29992
5399399
549999
559999
5699933
579999
589999
599999
649999
6519999
629999
639999
649999
659999
669999
679999
689999
699999
729999
719999
729999
739999
749993

759999

769999
779999
789999
799999
Bg9999
819999
829999
839999
849999
859999
869999
879999
289999
899999
999999
919999
929939
939999
949999
959999
969999
979999
989999
999999
1449999
1419999
1929999

AORA11 19002 1001101881
120811 10926110881181891
PEARL 1111201101081
128911100181 120110102]
FEXY111e910110811a18d1
126111198191 18a1191081
A0 1101181881
\gallt1eea1l11elinlaal
PRALLILIeMIAL1Iaa11d1aa]
1881111001011 941121901
gRlilileglgl1eallaleal
1211111981911 8811318@1
AEI11119@1@11801 le1agd
1p111l1e0101 1001181098
BE11111821911081 181981
1911111981811 801 121981
gE1al11ee1gl 1001101821
12191110919114@113128%
goigllleelellaglliiegl
121911 1ep1911881111841
BV 1AR1A11001 181881
121911192191188)1 1219401
A1AIA1Eg1A118011a188]
191910129 1211081101981
PR1G191e81g]l 1aa10a1e)
1212121 aa10L 1981081041
A1 ARIAI 1Al 1218a]
g1 g1991011801191901
pEL11ALIEZIRI18011a1801]
191119109181 10211018081
AE111A1eRIP11RAA11A1AL]
12111918018 11081181811
BEIL1P1AR1A1100)121881
111141881 911481121981
peElLRIe Rl 188111881
1@g L\ F1eala11e8al1a19el
PEE1A1eFl AL REa11a12e)
1eg11e181aleagl1alagl
PEFLIIRALIE1188]1 101981
1P@1191e9149110911010d1
220210192181 1A81101801
1991 a1oe1gliomllglanl
FEAXLAIAL1AL 1221121001
1981910112110, 181841
deEelalgd1gl10a11d18a1
198919108141190119184d1
f909991901911021191441
\BARAgIeEIAL L0 1a1941

#1111111011113111¢811111
1110111812141311111111
ARIAgAAA1A11081101801

FIGURE A14 CONTINUED
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CLASSEBT> RUNAMCC -

IIII IIII Hi !| II i llII I| ™
1l
BT I " o |t |

FPPLIED MICRO CIRCUITS CORPORATICH [IHIINTHIIIIINTHII YERSION 3.1

1; Part One: Run DANCE, DRIMK, AGIF and ERCs
: Part Two: Run AMOCANN

: Part Three: Run SIFT and SOM_MAKER
: Part Four: Run SOM and TCAL

: Part Flue: Run AMCCSIMAMT
1 Part Six:  Run AMCCURC

®& M N A W N

: Exit Program:

Please Enter (8 - B] : B
AMCOURC VERSICOH 5.8 -

Enter the SDI file name (input) > ERC-CIRCUIT.SDI
Enter the AMCCSIM file name € input) > FUNCTION.UVEC

What type of check do you want to do?
@) Quit
1) Race cond!tlions
2) Simultanesusly Switching Qutputs
3) Unknown signals
4) Signal Toggle check
5} Required Signal check
6) Differential Input check
73 Usgtor Length check
9) AlLL but Race (Tests 2 to 7)
18) ALL the above (Tests | to 7)
11 Change error Limit
Enter cholce (@..11) 1@

Enter the signel analysis file ( input)>SIGNAL.DAT

>>» Creating working files

————————— — Race CHECK ————————

»>> phase 1 - phase 2 - phase 3 - shase 4 - phase 5 -~ phase B

FIGURE A15 AMCCVRC
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Enter the signal amalyais file ¢ 1nput)>SIGNAL.DAT

»>» Creating working files

———==————~ Race CHECK —-=======—m--
>>» phase | — phase 2 ~ phase 3 - phase 4 — phase 5 ~ phase B
—————emmmmm 5§50 CHECK ——mmemmmmmmm
»>> phase 1 - phase 2 - phase 3 - phaze 4
w~==wm————— Unknown signal CHECK ---———m———m
»»> phase 1 - phase 2 = phaze 3 - phase 4
=~———————— Signal Toggle Check -—————————
»>>> phase 1 = phase 2 — phase 3 - phase 4
———emmem—m~ Required Slgnal Check ———=====m-—=
>>> phase 1 — phase & - phase 3 - phase 4
——————————— DIFFIP CHECK =====r—————
>>> phase 1 = phase 2 ~ phaze 3 - phase 4
——————————— Ueetor Length Check —————=m====m
»>> phase 1
lhat type of check do you want ta dot
ay Quit
1) Race conditions
2) Simultanecusly Switching Outputs
3) Unknown signals
4) Signal Toggle check
5) Required Signal check
6) Differential Input check
7Y Uector Length check
9) ALl but Race (Tests 2 to 7)
18) ALl the above (Tests 1 ta 7)

113 Change error Limit
Enter choice (8..11) @

FIGURE A15 CONTINUED
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SIGNAL ANALYSIS FILE

Date: 19 SEP ga 14:31 File:
EXTCLK + ENCEPT!

SIGNAL.DAT

Date: 19 SEP 88 1#:13 Ftte: AMCCVRC.LST

LA AR RS AR AR LR AL R R LR R EL R TR L E ET R g g g R e g g gy

* Race Condition Chaecker -
" VERSION 2,902 *

e 3 e Y ol e S A S e e o o ol o o o e ol v ol e i o Sl e ol i o e o Ao S e e vl ol ol vl o o ol o SR I i o ok o e

Path Name /USER/CLASS/MUXI16
Product Hame MUX1l6

Circuit fFamily Q5284
Circuit technology P

bate 19 SEP 1988

Time 14:25

Product Grade MIL

No errors found.

T e PR 2R R RS EL R ERE LR S R0 R RS R 0 A Al A il

> Simultansously Switching Qutput Checker :
b : VERSION 2.9@

oW v vl o e v T ok e e e vl e T o o ol T S S B e e S e o i e ol o i i e o e e e e e o o ol ol o i e ok o ok

Path Name /USER/CLASS/MUX16
Product Name MUXI16

Circuit family Q5088
Circuit technology P

Date 19 SEP 19BEB

Time 14:25

Product Grade MIL

No errers found.

LR L ARt e ARl L Rl L e Ed L L E T LY ey,

* Unknown Signal State Checker *
* VERSION 2.388 *

bbb Ll L EREL AL R R L LR T T By Ty T L L T R R I IR

Path Name /USER/CLASS/MUX1le
Product Name MUK16

Circuit family QSZ8g
Circufit technology P

Gate 1% SEP 19e8

Time 14:25

Product Grade MIL

No errors found.

AMCCVRC.LST

FIGURE A16
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*-iiiitiiitt*n**t*!!i-twu*iiti-t*tt*iitt*-*tt!!t***tiﬂl***ii

* Differential Input Checker "
* VERSION 2.98 *

W'****i**ﬁii*i!*x****'t**l*****i*!i***ﬂiit!-****!ii***!ii*!*

Path Hame /USER/CLASS/MUX16
Product Name MUX16&

Circult family QGZRE
Circuit technology P

Date 19 SEP 1988

Tima 14:258

Product Grade MIL

The following signals are differential:

No errors found.

it*lkn*kkﬂ:n**ttn!ttwntiii-w*w!iitw**tt!**t**iunt*ti!t**ti!i

* REQUIRED SI1GHAL CHECK *
* VERSION 2,97 *

******nt***'t!t***tﬂil**iii!lﬁ***ii'******!-***tiiiltt-ii*k!

Path Name /USER/CLASS/HMUX16
Product Hame MUXLG

Circuit family Q5002
Circuit technology P

Date 19 SEP 19838

Time 14:25

Product Grade MIL

No errors found.

‘-“'Ii'tiiﬂl-.ntrt.itl-iil’tt**lll.t-.tttiil.!*itkttli’t**tttiti

* Signal Toggle Check *
* VERSION 2.98 *

ttttnut*t**t**ﬂwt*tt****!!tttt**it*n!***i**t*#!*t**aaittt***

Path Mame /USER/CLASS/MUXI1E
Product Name MUX16

Cirecuit family QBS990
Circuit technology P

Date 19 SEP 1988

Time 14125

Product Grade MIL

No errors found.

FIGURE A16 CONTINUED
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LRSS SRR AR TR RRL LSRR s AR RSl R a s ity Ty L Xrgee

* Vector Length Check -
* VERSION 3.8 *

LA AL A LR SRR Rl AR Rl AL a R B Rl LR ER LR L X R

Path Name /USER/CLASS/MUX16
Product Name MUXLE

Circuit family Q5008
Circuit technology P

Pate 19 SEP 1988

Time 14:25

Froduct Grade MIL

Na errors found.

T ek A e e T e e e BT e e o O T e e o O T T ke o e

" VRC raport summary »
» VERSION 2.909 "

o e Y R L 2 A2 R R R R N R L R R SR ARl L )]

Path Hame /fUSER/CLASS/MUKI1E
Product Name MUXIG

Circuit family QBREH
Circuit technology P

Date 19 SEP 1988

Time 14:25

Product Grade MIL

Test number 1 Had ¥ Errors
Test number 2 Had @ Errors
Test number 3 Had Jd Errors
Test number 4 Had # Errors
Test number 5 Had # Errors
Test number 6 Had g Errors
Test number 7 Had & Errors

FIGURE A16 CONTINUED
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Date: 38 AUG 86 12:49 File: GSIMFMTAS.#1
I**=CIRCUIT IDENTIFICATION =

EESSSSDDDDDODDODDDODDD YP
XHEEEEAAAAAAAAAAAAAAAA DA
TTLLLLTTTTTTTTTITTITTTT UR
CRCCCCH123456789111111 TA

LSTTTT 212345 PM
KT3219 T
TIME

499 ploggploglaltogliglogl g1
999 1183031881 311271 81801 @1
£499 PaaRRPIAALZ 1A\ 118l Bl
1999 1 gEeer18a1811301181a01 #1
2499 PogAREaggl ol 1ga11alenl 11
2999 LBAZATEGAN AL 1001181801 &1
3499 PARRIREIRL 1Rl 118l a1
3999 19PRAAIRRIAL1RA1121881 &1
4499 PER1ANIBEl AL 1aa1121881 11
4999 1oplegtpalelippligiegl gl
5499 PEEIaALAA1I1 L 1881101881 &1
59399 1981 a0181111801101881 21
6499 PEgl1aa1aa1e1Iea1MIREl 11
69949 166100168131 1881101081 P1
7499 AELIgaIeaLIgl LeRiLIpIeRl g1
7999 1211921081 ] 1881 101001 Bl
8499 AALNGELIPg1 gl Ll pgt1pmpaal 11
8999 1a11eg1galallaal1garal Al
9499 BALLARIEE1011681101881 A1
9999 L@l pR1Ealallaa11g1881 Bl
1pa99 RALBRRIAE1a11081101001 11
17999 1a1PB01PAIE11P81121881 A1
11499 RPA1gBEIagIp11aI11o100] Al
11999 1810621001811011101081 81
2499 BOl1eeRtagIal1ggllglegl 11
12999 101200132V g1 180]1 101801 &1
13499 arlggllpgipliggilalem a1
13999 191061 100i0110811a1881 A1
14499 ARiog11ediR118e91818081 11
14999 101001 1808119080181 081 B1
15499 ARIOg11es111001181801 &1
15999 LO1gM11apa11ap118188]1 &1
16499 BRI1PE1OaLA1188110168]1 11
16999 i0110411001 811081141001 21
17499 PE11AL1gAlA 1am11a11e] a1
17999 181121192181 1801101101 &1
18499 pa11211g2181 190t 1a1881 L1
189939 1811811 pR1g11a011108]1 &1
19499 PaglglIRRIRIIRel1a188)1 Bl
19999 1061011001811 0811010801 &1
24499 APFIRLLIBA1PPIBa1EA1IEBT 11
24999 1081011881801 9911081981 @1
21499 dgB1a11a81011081181801 B
21999 1201011081311 081141801 Ot
22499 gAgAgL1IPaL Al tagl1a1edl 1t
22999 10311281011 88110100L #1
23499 pEGRA1118101108118168t A1
23999 1998811101011 881181881 31
24499 2884841138 1g118pt181881 11
24999 189881188181 1881181821 31
25499 BB 108131 1881181881 A1
25999 Fopa11100810110811019881 a1

SAMPLED AT-SPEED

FIGURE A17
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26499 AER111aeea118g1101881 11

26999 108811108681 14081141981 A1
27499 AAGAL11881A110811010881 &1
27999 106211108121 1981181081 &1
28499 aegllligalallellatesl 11
28999 192111801 e11pa1181001 AL
29499 aagll1l1eglgllle1101801 @1
29999 FAFLI1LLIAdIBlI11 811 100] &1
39499 PRIl 1GB1R11eF111aeL 11
34999 1Ag11110818118011218901 &1
31499 BEL11118818 1a81101001 41
31999 121111188185 1001 101891 B1
32499 ge11111821211001101868 11
32999 10111 110p1011R0i19108088 A1
33499 BOI1111001a11a81191881 41
33999 1411111291911 801121881 41
34499 GdeIEL11801211081181881 11
34999 1210111001011 6811010801 &1
35499 aa1e111eg121180111881 21
35999 118 11ga1g 1111 led] &t
36499 Bl lgmielleglipiesl 11
36999 110118 PLA118811 01901 &1
37499 PRIULRIpAIBL1801181901 Bl
37999 101 aRIBl1PpL1pIael ol
38499 ARLIRLAIEB1E11081801081 11
38999 P12 PIog1B11g01001001 o1
39499 AF1219100101 1201101001 A1
39999 LAl ealollggl1oiIeEl 21
42499 aF11121801011001191881 11
42999 LA111iPtag1a 1901181801 A1
41499 BO11101A1011081141311 B)
41999 111101081 011481181811 @1
42499 TEVIIRIeRLIeIleaE1a188] 11
42999 1811101001 8114211081281 &1
43499 geal1oiagigtiantigleqgl ot
43999 1201101281811 881181801 &1
44499 POAL1R1Ba1a1 8801 La1eEl 11
44999 1201 101681218881 1010801 @1
45499 aealigleglagliealgigel al
45999 1201121001111 LaLa01 g1
46499 gepala1egipllea1le1ael 11
46999 181 g1gmIgl1pRlloiger a1
47499 dAPAIAN A1 111 ga11a1aL @1
47999 1ggaiglgliglipel1a18el 21
48499 BARAIREAIR11aa11a1891 11
48999 LAEaIp1eGIal1ea11a1891 41
49499 AEAERR1Ea1a11881131891 Bl
49999 1OPPAER 1R a118811 P11 881 &1

FIGURE A17 CONTINUED
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Datae:

19 SEF 88 15148  Flle: ATSPEED_PQC.SING

/'!l"

"

* DESIGN PATH /USER/CLASS/MUXLE DATE 12 FEB 1988 13:39

.

* COMPANY e AMCC, CIRCUIT_NAME __16:1 MUX_

x

: ARRAY Q5997 SERIES PO# __ = REV

T DESTGHER DEW

* What tasts doas this control file support:

»

* _ATSPEED TESTS - ALL PATHS

- 74738 CLOCK

li!*’

fEen Configuration saction whaw

SCONFIGURATION

GATE_ACTIVITY_LEVEL 1= 1&9;

[MHEDIATE_ACTIVITY LEVEL := 189;

TIMIAG _CHECK := 1

F**T  Signal generator section *AEwy

SSIGNAL_GENERATORS

GMUX16/3:DATH 1= @O:F1, @20FR:F O, @3I0FH:F1;

CMUXLI6/Z:DATL := @F:F@. Q2IBHF:F T, Q240051 FF;

OMUX16/2:DAT2Z := CONFY, @47P0F:Fl, Q480FF:1F0;

BHUX16/3:DATZ i= QF:F1, Q2CHAFFR, O27TAFA1FL;

QHUX16/3:1DATE = ag:re, QSudPFl, QeI F:

CMUXIB/3:DATE := @A:F1, 22000 :FR, Q21p@8:F1;

FMUX1B/3:DATE := OGF:Fl, 044000:F8, Q48590 1F 1

@MUXIG/3:DAT7 1= @U:FH, RZIAAA:Fl, @3ILOQPH:FH;

QMUY 16 /2:DATE :m CHFY, OLIAPP:FL, QI2088:FH;

@MUX16/3:0AT9 := RF:FL, @LABBHFT, OQISHAP:IFL;

GHMUXi5/3:0AT ]B e @F:Fl, Q28Q08:FF. O3900d:F1;

@MUX]G/’«DAT‘I 1= @GE:FO, O35008:F1, Q36MRD:FT;

BMUX16/2:DATIZ = Bg:Fl, QBENF:Fa, Q9IIF:F 1

BMUX16/3:DATL] := @@:FF, @17000:F1, PGI3J08:FD:

PMUXLG/2:1DATLIA := OH:FE, PRA1OB0:F1. 0O42000:FF;

BMUX16/3:DATLIS = @HIFT, Q32908 FF, QIINEP:F1;

OMUX1B/2:EXTCLE := PEFY, [700:FF, 20Z1FE]*x;

BMUX16/2 EXTRST = @@:F1 , Glog8:Fl;

PMUXLG/3:SELCTE 1= GO:Fg, @LIOEH:FL, Q3I7000:F9;

CHUX16/21SELCT] % OF:FY, @2SHRT:Fl. @49998:F8:

@MUA16/3:SELCTZ 3 GO:FQ. Q4890:F1. OLIOAV:FS,
QICHON:Fl, a22498:F4F,
A2000%:F1, 03I4THQ:FP,
Q4PANY:Fl, Q4R0PM:FH;

CMUX1B/3:SELCTS := 89:FQ, O7HE0:FLl, @19080:Fg,
@31879:F1, 942000:Fp;

BMUXLG/4: INCQL = @@:F1:

/= -n--...=-.=-.=..==-==--=-.--.-=---..-.----.--a----- L7

BQUTPUTS
PRINT_on _CHANGE

FILE /USER/CLASS/HUKIG/ATSPEED YLAF ¢~

PMUM 16,2, EXTCLK,

@MUXEE/S:SELCT3.

QMUXIE,s 3, IDATH,
@NUAIS/—.DATH

@4L‘ka/2 YOUTPRT,
oMU i3/ 3:24RAmM;

SEING

EXTRS
SELCT2, SELCTL, SELCTS,
DAT1. DAT2. DAT3. BATA, DATS, DATE. DAT7,
DATY. DATI®. DATIL. DATIZ. DATI3, DAT14, DATIS.
FIGURE A18
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Date:

30 AUG 86 13:86 File: POCFMTAS.A1

{***«CIRCUIT IDENTEFICATION =

789

167049
170068
17@18
L7706
L8g8d

TIME

PRINT-ON-CHANGE

EESS5SDO0ODODDDODODCDOD YP
WHEEEEAAAAAAAAAAAAARAN OA
TTLLLLTTTTTTTTITTITTTTITT UR
CRCCCCAI23456789111111 TA
LSTTTT 212345 PH

KT321@ T

11222091081 21108811061891 A1
PAOAABLEZLIEL1B1101684]1 g1
1008081881811981131881 41
ApEEEapEa1s11pg1181881 &1

POFEBPPEAlg110811858d1

1000a808818110081181881 11

PORALAIBBIE119R1 181081

poAAsRIAEIELLOa11IRLIEa] B1
1000pe1oa1811a81 010081 &1
PRELARIEA1a1 191 1p1ea] Bl
pEgLIpR1ABIAL1BAL 11881 11

109109100101 1201191041
PRAIAMLEE111100) 1818481

A1 ARIAALI118110180]1 A
19018010811 11081101081 A1
ARALEAIAALEL1aR11N18E] A1

BRI ABIeEIa1I1AA11a1d]
1018101811831 1a1aa1

AELLEAIARIALIAL118a] 11
Ao AYLABL 181101881 F1
1011891 821211801181801 41
PA1IEPLIABLIA1188118838]1 A

PE11aP1ENLE11041109801
121101 401811081 108301

ga11BA18e1al1aa11a1eg] 11
AP EIIBI1Ba11a10d]1 A1
1211981900181 1881 181801 &1
AELAAB1e81811881131991 Al
SOLARIARLALIAA1Ig1ANL 11
121009183181 138110188% 11
2F19A01 8111811181801 11
PRI Ad1a11811131941 Al
1919031981 P11011181381 A1
AZ18901A01211001101801 A1
RE1AAFIAEINl1aR110138] 11
191263108181 19811010881 11
Ggo1ea11ea1a11eellgingl 11
PEV\PBIIEA1IALIB81L1P1HA] Al
121901188181 1891181801 A1
AAIEF1 1B 1AAB1B188L 21
PE1EF1L182181 1003181001 11
iIP1oeL 1P A110081a108]1 11
pRIEgL1ElI11081191881 11
pE1gg11ea1811991191881 41
1212511991611 801100801 &1
AgLLe11981A11081181081 &1
AFL1IZ11981011081191881 |1
16116110101 18811818a1 11
Ao I0B18] 1681101181 11
gAL1ALIFY1IA1180 101101 Bl
161101100111 6881161101 @1
gE11811801211081191908]1 41

AT-SPEED
FIGURE A19
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18863
18798
19208
19918
19788
23888
28963
2087049
21889
I 31.0%:]
21784
22008
22863
2278a
23099
2318
23748
24899
24863
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Date: 19 SEP #8 14:4%8 File: PARAMETER,SING

SOM_MCF.SING edited for Parametric Vectors

FIGURE A20

" APNOTE 1.DNIX A42

/#**'ﬁ

*

* DESIGM PATH /USER/CLASS/MUX1E DATE 24 MAY 198% 13:39
*

* COMPANY AMCC CIRCULIT_NAHE _ 18:1 MUN_
o

* ARRAY _058800 SERIES PO# - REV

L]

* DESIGNER DEW

L]

* What tests does this control file support:

"

* __ _PARAMETRIC TESTS - ALL N
- »
*x**/

furk Configuration section AR NS
-SCONF!GURATION

GATE_ACTIVITY_LEVEL := 100
IMMEDIATE_ACTTVITY_LEVEL 1= 199:

TIMING_CHECK := i;

F***  Signal generator section *wxw/
BSIGNAL_GENERATORS

@HUXIG/3:DATH = @@:F!, Ql1o0RM:FE, Q2oaAFF1;
BMUX16/3:DATL = @@:F1, R3VPBT:FI, QAPHPAF;
GMUX]16/3:DAT2 = @2:F], RGOEAIFA, CEAPPF:IFL;
CMURE6E/3:DATS := @E:F1, R7IARN F A, POPHAB:F 1,
BMUXi6/3:DAT4 := @@:F1, QIAPAN:F¥, Q@IIFIFI:F1;
GMUX16/3:DATE := 0@:F1, @l1EBFQ:FY, CI2880:F1;
@MUXi6/3:DATE := @@:F1, @L13000F:FF. @l40080:F1;
CHMUX16/3:DAT7 := 0@8:F1, Q@IS00PH:F8, Ql6EIEN:F1:
@MUX16/3:DATR = @8:Fl, Q@L1798090:F8, Cl8FIFF:F];
@MUXI6/3:DATS := QH:F1, RI1SHFLH:FY, O200PF:F1;
CMUX16/3:DATLIS := GA:Fl, Q@210090:F8, @Z299F9:F1;
BMUX16/3:DATLE = R@F:F1, OQ23080H:F9, @24F800:F1;
@MUXI6/3:DATIZ t= @@:F1, O256000:FF, @26008F:F!;
BMUX16/3:DAT1I3 := @@1F1, Q270890:FF, 8289008 :F1;
QMUX16/3:DAT14 := @@:F1, Q290007:FF, @300089:F1;
@HUX16/3:DATIS := @g:FL, @31PFFF:FF, @320909:F1;
@MUX16/2:EXTCLK := RE:FL, @33FI0:FT, @340006:F1;
@MUX1B/Z:EXTRST := @O:Fl, @350900:F9, CI6H00I:F1;
@MUX16/3:1SELCTY := QF:F1, @370030:F3, GIBFOIH:FL;
OMUX16/3:8SELCTL := @f:F1, Q3980F8:F8, QLO98FF:F1;
BMUX16/3:SELCT2 := @@:F1, R41PEUT:FY, GCA2LIL0:F1;
GMUX1B/3:5ELCT3 := @O:F1, Q430900:FF, @44F0FO:F1;
CMUX16/4tINGA1 = Q@OF:FL;

i* i e L L e Y T T LY Ty L3



SOUTPUTS
FILE ~USER/CLASS/MUX16/FUNCTION.VLAF <-

I e e e e EEE e EEE T E R EA L EAmM S a s amm=- * 7
/* LIST ALL PRIMARY INPUTS; EXCLUDE THERMAL DIQDES, */
/* MDNITOR POENTS AND VBxx MACRQO SIGNALS :/
B e e e e e e e e e o o = v - = A A - - o o Am mm - ——— /

@MUX16/2:EXTCLK, EXTRST,

@HUX18/3:SELCT3, SELCTZ, SELCTL, SELCTH,

@MUX16/3:DAT®, DATL, DAT2, DAT3, DAT4, DATS, DATG, DATZ,
@MUX16/3:DATS, DATY, DATL®, DATILl, DATL2, DATL3, DAT14. DATIS,

J ¥ e e ————— *y

/* LIST ALL PRIMARY OUTPUTS; EXCLUDE THERMAL DIODES, */
s */

___________________________________________________ Ly
OMUX16/2:YOUTPT,
@MUX16/4:PARAM;
R e e m e —————————— o e ko o *J
#* LIST INTERNAL 3-STATE ENABLES AND BIDIRECTIONAL *x/
S ENABLES HERE k/
A IF ANY =/
A e e e ———————— ——— e *f
BEND

FIGURE A20 CONTINUED
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File: SIMFMTPR.#&1
TTLLLLTTTTTTTTTTTTTITTIT UR
212345 PM
T

CRCCCCE123456789111111 TA

LSTYITT

HXEEEEAAAAAAAAAAAAAAAA QA
KT3214

EESSSSDODDDDODDDOODDDD YP

26 AUG 86 11154
[***CIRCUIT IDENTIFICATION =

TIME

Date:

[l alc Pago ot bl b o e budo ot bag-Rad bad s HIHIM

—tEy - WSS — —
oo snnooonnnanhbo Do RRRRERR R

vt b 1 =t T et b b o ottt ot ot 7t v b ot o Rt et Tt ot ot Tt Tt o 7t o ol o et k7 mt et et 7t
MBS RIS MNP i B S A L L L b R E R R P
ot vt ot o b et et et b et ot ot et Y 8 v T ot ot ot ettt v bt ok ot ol el
4t 1t 4t it ot et et ot et ot B vt v mf ettt od ot b ottt 2t ot e b b o 4 h Tt
ot ot vt vt et b b 7t et et st B o o b v d d ot e b Tt o ot vt ko ik 7t ot ot 74 ot ot vkt
b b b 1 1t e b bt et 7t 2T} ot ot ot b o ot ot et b et ot okt vkt el 1t d b b o ot ot i o i Y
it i vt it . ek B ed v d vt v kb et 1t v A ottt ot ok e T b ot b b v
ot ot ot b o Y et o ot o 1 kot et 1t ot 1 e b b ot ot ot ot 0 b ot ottt
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Tt it 1t v et w7t ek 7tk ot 7 b R 7t R b b ot o ot et kvt b v vt TRt et bttt

9999
19999
29999
39999
49999
£9999
69999
79999
89999
99999
139999
1199399
1299399
139999
149989
159999
169999
179999
189999
199999
299993
219999
229999
239999
249999
2599499
269999
279999
289999
299999
329999
319999
329999
339999
349999
359999
369999
379999
38999%
399999
489999
419999
429999
439999
449999

APNOTE 1.DNIX A44

Parametric Vectors
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APPLICATION NOTE APNOTE 2.DNIX (708}

INTRODUCTION

The (708) release includes a new DAISY netlister for use
with 5.01 and 5.02 versions of DAISY-DNIX II. OUnder the
new netlister, nested and hierarchical designs are more
fully supported.

Nested applications are covered in APNOTE 3,DNIX.

The following are the design methodologies that apply to
hierarchical desiqns.

First, DAISY defines such a design. to be centered at. a -
top-level directory and to be spread downward in a.
directory tree. All circuit operations:such as DRINK,"
AGIF, ERCs, Front-Annotation, SIFT, SOM, DLS, etc., are
to be performed with the current context set to the top
of the design tree.

® Place the chip macro and extra power and ground
macros on: page l.DRAW and begin the hierarchy
block diagram on.page 2.DRAW at the top level.

All extra power and ground macros and the chip macro
should be on one page. Extra power and ground macros are
named for placement, . REGARDLESS OF .THE TECHNOLOGY OF THE
CRIP, all extra power and ground macro input pins are
tied to global ground (KOT VDD) and all extra power and
ground macro output pins. are tied to a terminator. On
DAISY, that is usually /LWTERM. Wire the terminator to
the macro pin. Touching pins will sometimes cause a
reboot.

APNOTE 2.DNIX 1
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APPLICATION NOTE APNOTE 2.DNIX (708)

# Create the blocks top down so the system will
create the directory for each as it goes.

As a block is created on the drawing page, the systenm
creates a directory for it. If you copy hierarchy pages,
you must create the directory for the system or it will
become confused. If you rename a block, the system
renames the directory at the same time. Try to plan your
names in advance and minimize the interference with the
system's book-keeping.

# The top sheet or all sheets at the top directory
level show all primary inpute and outputs.

aAlthough the input and output macros themselves are
probably not on that sheet, all primary inputs and
outputs must he placed on a top directory level drawing
page. A block diagram may run to more than one page.
The primary I/0s must be on one of those pages.

® Use wires and bundles between blocks

There is no restriction on the use of bundles and wires.
AMCC prefers that you be consistent across a boundary,
i.e., if you leave a block as a bundle and enter the next
as a bundle, that the definition pages for those blocks
also show bundles.

o If a block is defined as a page which references
an additional level of blocks, that is still
hierarchy. In DAISY, if the blocks referenced are
not unique {(are the same)}, that is nested. DAISY
also has a cell -~ an on-page nested block. Refer
the APNOTE 3.DNIX for nested rules.

APNOTE 2.DNIX 4



APPLICATION NOTE APNOTE 2.DNIX (708)

¢ Name wires.

Always name wires according to the AMCC EWS Schematic
Rules, Volume II, Section 3. All wires crossing a block
boundary are named.

® Place a contents parameter on the bundles, not a

name,
PARA {SELECT}/CONTS{EXTRACT}value ]
{DEF}{ PLACE}...{EXECUTE}

You may name bundles. AMCC software uses the
/CONTS parameter definition.

ALways use the /CONTS parameter for bundles. Bundle nets
do not have to be given /CONTS parameters when they are
branches from the main bundle on the page. If they are,
use the "local" and not the "global" parameter.

Wires feeding into/out of bundles are named with the
contents parameter name and the appropriate digits. For
example, a bundle with a /CONTS parameter of DTD(0:12)
would have signals such as DTD0 and DTDL2.

¢ Place endpoints on wires and bundles:

W {IDENT}x{MACRO}[{MARK}] {EXECUTE} where x =
IloiTIB

for input, output, tristate, or bidirectional.

{MARK} is used to poeition the endpoint and is
required when a bus runs between two blocks. The
endpointe tend to dissappear when notes are added.
Use the {REDRAW! key to get them back.

- Place both endpoints on by:
W {IDENT}I{MACRO}O{MACRO}{EXECUTE}

APNOTE 2.DNIX 5
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ALL 1/0 TO-FROM A BLOCK (SIGHALS CROSBING BLOCK BOUNDARIES)
ARE CONHNECTED TO HIERARCHY CONNECTORS

USE /RHHICON ~RHHOCOM, /REHICOHr RBHOCON, ETC.

BODY CONTINUED
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APPLICATION NOTE APROTE 2.DNIX (708)

¢ Endpoints dissappear when a pin attribute table
is deleted. Pin attribute tables are not used for
hierarchy blocks; Pin attribute tables are
mandatory for nested blocks. Refer to APNOTE
3.DNIX.

e When on the top level, place a cursor on the
block whose directory you wish to go to. Use the
{CHNGE} key or type CHANGE THEN {SELECT}{EXECUTE}.
The system moves down the hierarchy to the lower
directory, page l.draw.

{CHANGE} { SELECT} { EXECUTE}

e To go back up, use
{ PARENT} { EXECUTE}

Moving up and down the design tree is via the change key
and the select key or via the parent key. Moving around
within the tree level, as in multiple page definitions,
is done via the next and previous keys. The system will
prompt for saving a page if it was edited. &Always
execute a SAVE command once every 10-20 minutes, or at
the end of a difficult edit step, if that step took less
than 10 minutes. Protect yourself.

Always save to floppy and to a hard disk at the end of a
session.

¢ Name macros if the design is not nested (if a
block is not called more than once in a design).

If the hierarchy siructure is deep (more than two
levels), the user defined name and the block reference
may be too long in which case the AMCC netlister will
rename the macro (or signal). Refer to AMCCXREF.LST in
the /ERC subdirectory. ALL MACROS MUST BE NAMED. ALL
BLOCKS MUST BE NAMED.

APNOTE 2.DNIX 10
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/* Dafsy design pathname: J/USER/CLASS/MUKHIER

SCONTROL

MODE ADD
SECTION DELAY:
SDEL

/-

i
MUXHIER 2
@MUXHIER 2
@MUXHIER 2
OMUXHIER 2
@MUXHIER 2
@MUXHIER 2
@MUXHIER 2
OMUXHIER 2
OMUXHIER 2
@MUXHIER 2
@MUXHIER 2
@MUXHIER 2
@MUXHIER 2
@MUXHIER 2:INP
@MUXHIER 2:INP

FFEXTXTIEIXTETETFEET

N:E

QHUXHIER 2:1NP9

@HUXH I ER7BODY
@HUXHIER 7BODY
@MUXHIER /BODY
@MUXHIER /BODY
@HUXHIER/BQDY
GMUXHTER /BODY
@MUXHIER 7 BODY
@MUXHIER/BODY
@MUXHIER 2:SEL
MUXMIER 2:SEL
9MUKHIER 2:SEL
GMUXHIER 2:SEL
SEND

1:INTCLK
11 INTGN

11INTY4
g
1
2
3

RISE T

T Min Max yp
23 e 21 25 39
23 21 25 39
23 2l 25 39
23 21 25 a9
23 21 25 39
23 21 25 a9
22 21 25 a9
23 21 25 39
23 21 25 39
23 21 25 39
23 21 25 39
23 21 25 39
23 21 25 39

23 21 25 39
- 23 21 25
= 23 21 25
= 23 21 25
= 23 21 25
= 23 21 25
- 23 21 25
= 23 21 25
= 23 21 25

18 63 77 117

8 53 77 117

23 21 25 39

23 21 25 39

w/

FNTMIL.DSY FILE

APNOTE 2.DNIX 11
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"waw
DESIGN PATH JUSER/CLASS/MUKHIER DATE 38 HWAR 1986 11:89
COMPANY CIRCUIT_NAME
ARRAY PO#
DESIGMER

REY

‘What tasts does thts control file support:

s R s E FE SRS REEEE N

"I,

funm Confliguration sectiion eamw/s

SCONF IGURATION
GATE_ACTIVITY_LEVEL 1= 188;
IMMEDIATE_ACTIVITY_LEVEL 1= 1883
TIMING_CHECK 1= 1;

/*=%  Signal generator section ***r/

SSIGNAL_GENERATORS

PMUXHIER /DATASEL/1:DATH = QF:F@ ;
@MUXHIER/DATASEL/1:DAT] = B82:FF ;
BMUXHIER /DATASEL/1+DATIZ := 82:FF
PMUKHIER /DATASEL/1:DATIL 1= @0:F2
FMUXHIER/DATASEL/1:DATLZ = 28:FQ
PMUXHIER/DATASEL/1:DAT13 1= O0.FB
PMUXHIER/DATASEL/)¢DATLA 1= 90:FF
GMUNHIER/DATASEL/1:1DATLS 1= 98:F7
PHMUNHIER /DATASEL/1:DATZ n @2:FQ

PMUXHIER/DATASEL/1:DAT3 := @&:FQ

PMUXHIER /DATASEL/1:DAT4 1= @@:FF

PHUNHIER /DATASEL /1:DATS = 28:F 0

PMUXHIER/DATASEL/11DATE = @8:FF

IMUNXHIER/DATASEL/1:DATY s1m B@Fa:FD

PMUXHIER/DATASEL/1:DATB :w 88:F@

PHMUXHIER /DATASEL/1:0DATS 1= @2:FH

PMUXHIER/BODY/1:EXTCLK = @9:F8
PHUXHIER /BODY/L:EXTRST 1= 09:F2
@MUXHIER/DATASEL/1:SELCTE = QE:iFg
PMUNHIER /DATASEL/1:1SELCT]1 o 97:FQ
@MUXHIER /DATASEL/11SELCT2 1= @0:FF
PMUXHIER /DATASEL/1:SELCTI 1= 9I:F2

- aa at s am s s wa
P

UNEDITED SOM_MCF.SING FILE
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APPLICATION KNOTE APNOTE 3.DNIX (708)

INTRCDUCTION

The (708} release includes a new DAISY netlister for use
with 5.01 and 5.02 versions of DAISY-DNIX II. Under the
new netlister, nested and hierarchical designs are more
fully supported.

If a block is defined as a page which references an
additional level of blocks, that is still hierarchy. In
DAISY, if the blocks referenced are not unique (are the
same), that is negted. Design structures may be
combinations of these.

Cells are an on-page nest (where a block definition does
not require an entire schematic page).

Non-nested hierarchy applications are covered in APNOTE
2,DNIX.

The new AMCC AGIF netlister handles a deeply structured
drawing. It can handle a top-level hierarchy block
calling a nested block or blocks which in turn call other
hierarchy structures.

The following are the design methodologies that apply to
DAISY nested hlerarchical designs.

First, DAISY defines such a design to be centered at a
top~level directory and to be spread downward in a
directory tree. All circuit operations such as DRINK,
AGIF, ERCs, Front-Annotation, SIFT, SOM, DLS, etc., are
to be performed with the current context set to the top
of the design tree.

APPNOTE 3.DNIX1



APPLICATION ROTE APNOTE 3.DNIX (708}

e Place the chip macro and extra power and ground
macros on page 1.DRAW and begin the hierarchy
block diagram on page 2.DRAW at the top level.

All extra power and ground macros and the chip macro
should be on one page. Extra power and ground macros ate
named for placement. REGARDLESS OF THE TECHNOLOGY OF THE
CHIP, all extra power and ground macro input pins are
tied to global greound (NOT VDD)} and all extra power and
ground macro output pins are tied to a terminator. On
DAISY, that is usually /LWTERM. Wire the terminator to
the macro pin. Touching pins will sometimes cause a
reboot. ’

e Create the blocks top down s¢ the system will
create the directory for each as it goes.

As a block is created on the drawing page (the box drawn
and given a unique instance name), the aystem creates a
directory for it. If you copy hierarchy pages, you must
create the directory for the system or it will become
confused, If you rename a block, the system renaines the
directory at the same time. Try to plan your names in
advance and minimize the interference with the system's
book-keeping.

APPNOTE 3.DNIX2
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APPLICATION NOTE APNOTE 3.DNIX {708}

¢ Cells are on-page nesteds, can be off-page
nesteds and use the CELL command. Put the cell
name inside of the cell. '

o Nested pages {(definition therecof) can not be at
the top level. They require their own individual
directory.

Create a directory that is one down from the tree top and
name it the same a5 the LREF parameter you will use to
reference it. This makes it easier to find and use by =a
reviewer. The pathname to this directory is what goes
into the /AMCC/CONFIG/NESTED file. A nested block may
require more than one definition page. i

¢ For nested blocks, they must have:
instance name (6 character limit)
/CTL parameter defined as N
/LREF parameter with the name the system
will use to find the nested page
pins must be named by the PIN attribute
command :

The AGIF netlister does recognize and use the /LREF
Parameter. Make the instance name of the block unique.
Use the /LREF parameter to link the structure. Place the
/LREF parameter and the path location for the block/cell
definition in the /AMCC/CONFIG/NESTED file.
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e The top sheet or all sheets at the top directory
level show all primary inputs and outputs.

Although the input and output macros themselves are
probably not on that sheet, all primary inputs and
outputs must be placed on a top directory level drawing
page. & block diagram may run to more than one page.
The primary I/0s must be on one of those pages.

¢ Use wires and bundles between blocks

There is no restriction on the use of bundles and wires.
AMCC prefers that you be consistent across a boundary,
i.e., Lf you leave a block as a bundle and enter the next
as a bundle, that the definition pages for those blocks
also show bundles.

e Name wires.
Always name wires according to the AMCC EWS Schematic
Ruleg, Volume II, Section 3. All wires crossing a block

boundary are named.

e Name bundles when they are inside a nested block
definition.

Bundles may be named at any time but they MUST be named
whenh inside a nested block definition.

APPNOTE 3.DNIX4
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¢ Place a contents parameter on the bundles, not a
name.
PARA {SELECT}/CONTS{EXTRACT}value
{DEF}{PLACE}...{EXECUTE}

You may name bundles. AMCC software uses the
/CONTS parameter definition.

Always use the /CONTS parameter for bundles. Bundle nets
do not have to be glven /CONTS parameters when they are
branches from the main bundle on the page. If they are,
use the "local™ and not the "global" parameter.

Wires feeding into/out of bundles are named with the
contents parameter name and the appropriate digits. For
example, a bundle with a /CONTS parameter of DTD{0:12)
would have signals such as DTDO and DTD12.

® Place endpoints on wires and bundles goling into
or out of non-nested blocks.

W {IDENT}x{MACRO}[{MARK}}{EXECUTE}

where x = IIQITIB

for input, ocutput, tristate, or bidirectional.

{MARK} is used to position the endpoint and is
required when a bus runs between two blocks. The
endpoints tend to dissappear when notes are added.
Use the {REDRAW} key to get them back.

- Place both endpoints on by:
W {IDENT!}I{MACRO}O{MACRO}{EXECUTE}

APPNOTE 3.DNIX5
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¢ Endpoints dissappear when a pin attribute table
is deleted.

Pin attribute tables are not used for hierarchy blocks;
Pin attribute tables are mandatory for nested blocks.
Endpoints are required for non-nested blocks.

e When on the top level, place a cursor on the
block whose directory you wish to go to. Use the
{CHNGE} key or type CHANGE THEN {SELECT}{EXECUTE}.
The system moves down the hierarchy to the lower
directory, page l.draw.

{CHANGE)}{SELECT)} {EXECUTE!}

¢ To go back up, use
{PARENT}{EXECUTE}

Moving up and down the design tree is via the change key
and the select key or via the parent key. Moving around
within the tree level, as in multiple page definitions,
is done via the next and previous keys. The system will
prompt for saving a page if it was edited. Always
execute a SAVE command once every 10-20 minutes, or at
the end of a difficult edit step, 1f that step took less
than 10 minutes. Protect yourself.

Always save to floppy and to a hard disk at the end of a
session.

APPNOTE 3.DNiX86
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APPLICATION NOTE APNOTE 3.DNIX (708}
® Name macros.

If the hierarchy structure is deep {more than two levels)
or is nested, the user defined name and the block
reference may be too long in which case the AMCC
netlister will rename the macro (or signal). Refer to
AMCCXREF.LST in the /ERC subdirectory. ALL MACROS MUST
BE NAMED. ALL BLOCKS MUST BE NAMED.

e Identify pins by the PIN command when blocks are
nested. For DED2, refer to its manual for the
equivalent operaticn.

PIN {PLACE}
at this point the block and the pin definition
block will flash.
- the word "name" will be flashing
~ name {DEF}
type in the pin name and hit the define key
number {DEF}
physical identification, default is one
BU{DEF} or just {CONF}
type of connection, wire is default
OUTPUT{DEF} or INPUT{DEF} or BIDIRECTIQNAL{DEF}
the attribute default is INPUT.
n{DEF}
n is the width, default is one,

# A pin name must match with the definition

page(s) name

~ 1f the pin is a hundle then a bhundle
connector must be on the lower level page

— the pin name at the upper level; the bundle
name {i1f used), the contents parameter, and
the individual signal names on the lower
page should all match in a nested definition.
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e View a pin definition by PIN {SELECT}
" o Confirm an item's definition by {CONF}
e exit a pin edit by {EXECUTE!}

e Edit the /BAMCC/CONFIG/NESTED file
LREF__name path_name

path_name is the path where the definition page
can be found.

LREF_name is the value you assigned to LREF for
each block that will reference the same
DEFINITION. The definition can be a page or
several pages. It must be uniquely identifiable
in the nested file.

If you are using RAM or other predefined nested macros,
copy over the library nested file first, such as:
/RMCC/Q3500_LIBS/Q3500_RAM.NEST. Copy this file into the
/RMCC/CONFIG/NESTED file before adding your structures.
Be sure to save the edited file and to submit it on the
floppy(s) sent for design submission. The
/RMCC/CONFIG/NESTED file will not be changed when you log
on or off.

Vate: 14 SEP 88 14:37 Fila: /AMCC/QS5889_L185/05088 RAM.NEST

SFORMAT_CARDS
16A 68C
SENDS

RAM19 S{HETPATH}/Q5809_LIBS/NESTED/MMLE
RAMIAH S{NETPATH>/Q5066_L IBS/NESTED/MMLAH
RAM28 S{NETPATH)/QS092_LIBS/NESTED/MMZH
RAMZOH S{NETPATH}/Q5888_LIBS/NESTED/MMZAH
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Date: #3 JUN 86 13:32 File: SOM_MCF.SING

/**ti
-

DESIGH PATH /USER/CLASS/NESTEDI DATE 29-MAY-1986 13:17
COMPANY CIRCUIT_NAME

——————

ARRAY PO REV
DESIGNER

What tests does this control file support:

% % R W OE E R E K FEFXE

LN

Fh A Configuration gection hw ok S

SCONF IGURATION
GATE_ACTIVITY_LEVEL := 1@8;
IMMEDIATE_ACT.VITY_LEVEL := 149
TIMING_CHECK 1= 13

/*** Signal generator seaction A S

$SIGNAL_GENERATORS
GNESTEDL/2:DATRO 1= QA:FA ;
PNESTEDL/2:DATX1 1= Q&:FF
BMESTED1/21DATXIZ t= GOFH
@NESTED1/2:1DATX1]l = QE:FO
@NESTED1/2:DATX12 := @&:F@
BNESTED1/2:DATX13 1= GU:F@
PHESTED1/2:DATH14 := Q@:FF
GNESTED1/2:DATX1S = @@:Fd
GNESTEDL/2:DATX2 1= QF:F@
QNESTED1/2:DATHI 1= @H:FF
RNESTED1/2:DATX4 1= GF:FH
@NESTEDI/2:DAVKSE 1= Q#:FfH
GNESTED1/2tDATXE := @I:FF
GNESTEDL/2:DATX7? to CH:FA
@NESTEDL/2:DATXE 1= GI:FF
@NESTEDL1/2:DATX9 1= @F:FF
GNESTED1/DATBLK/ L1EXTCLK = Q&:FF
GNESTED1/DATBLK/ 1 :EXTRST := @8:FF ; -
PNESTED1/2:SELCY t= Q@:FF ;

PMESTED1/2:1SELCL t= B@:FH 3

PHESTED1/2:SELCZ = QF:Fd

GNESTED1/2:SELC3 := QO:F& ;

UNEDITED
SOM_MCF.SING
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