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AMCC VECTOR SUBMISSION RULES AND GUIDELINES
INTRODUCTION

The following document has been designed to ensure you,
the designer, of a successful transition from concept to
finished part through a detailed examination of the
simulations AMCC requires and the rules for their
development and submission.

These are the critical information transfer areas which,
if not correctly completed, may delay the implementation
of your circuit.

This document supplements the specific EWS, LASAR 6 or
AMCC Implemented Design Submission document.

# Functional and at-speed simulation and some means of
timing verification are required prior to design
submission.

® All asimulation results submitted must have been created
from annotated simulations. All simulations must use the
Same type of annotation (i.e., all are Front- or all are
Back-Annotation) .

® Timing checks must be turned on (be active) during all
simulations.

¢ Al]l timing errors flagged must be resolved prior to
design submission.
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A design cannot be processed without customer-generategd
simulation vectors. Functional, at-speed and the
optional AC simulation vectors must be developeqd by the
customer. While AMCC does not create the functional, /
at-speed or AC test simulation vectors for a design, we\
can agsist in adding sufficient functional simulation
vectors to obtain the recommended 90% or better fault
coverage.

FAULT GRADING SUPPORT:

AMCC will perform fault grading, if desired, using TEGAS
5 or LASAR 6 software, the choice of which is at the
discretion of AMCC.

P
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GENERAL INFORMATION

AMCC ASSIGNED CIRCUIT NAME
(REQUIRED IDENTIFICATION ON ALL DOCUMENTS AND MAGNETIC
MEDIA LABELS)

When AMCC has received a purchase order for a circuit,
ANCC aesigns a code name to protect the propriletary
hature of the customer's circuit. This code name MUST
appear on the submission document, on all hardcopy
documents and on all magnetic-media labels as a single
point of reference, along with a date and a revision
letter. The circuit name or code name is the value
assigned to the PRODUCT_NAME chip macro parameter on the
schematics,

INDEX FILE FOR MEDIA (REQUIRED}

The machine-specific commands used to create the
AMCC-readable magnetic-media files should be submitted as
a4 means of indexing that magnetic-media. <Clearly mark
the location of a "read-me-first" text file that contains
an index listing each file with a brief, meaningful
description of the contents of each file. Submit the
index file in media and hardcopy.

® All files must have meaningful flle names.

® Descriptions must e¢learly identify functional and
at-speed vectors and thier related files, and must be for
both multipliers (maximum worst-case and minimum
worst-casge).

® If the optional AC test vectors are submitted, the
AC vectors and their related files must be clearly
identified.,

® If the optional parametric vectors are submitted,
the parametric vectors and their related files must be
clearly identified.

4-1-7
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I/0 LIST (REQUIRED)
AMCCIO.LST; AMCCPKG.LST

A4 list of all signal I/0 pads including I/O type (7TTIL )

standard, TTL open-collector, TTL 3-state, ECL 10K, EoL
100K} and clear identification of simultaneously
switching outputs must be included in the hardcopy
documentation. Also include thermal diode pads, VByxx
macro pads and monitor points in the list,

Groups of simultaneously switching outputs and the
maximum worst-case pumber of simultaneocusly switching Ty,
and ECL outputs must be clearly identified. The
schematic macro parameter SWGROUP must be used. Standarqd
power and ground pins and any identified extra power ang
ground pins must be listed.

An I/0 list form is generated by the MacroMatrix ERC
software and is called AMCCIO.LST. It will include fized
and added power and grounds, VBB and the thermal diode
I/0 signals.

Additional information (toggle frequency, ECL
termination, package pin capacitance and sy stem
capacitive locad) is entered using AMCCANN (AMcCc
annotation-interface software). AMCCANN will produce a
gecond report, AMCCPKG.LST in addition to generating the
complete annotation files.

AMCCPKG.LST will not be final until placement is complete

and the file CIRCUIT.PEG has been downlcaded to the EWS.
Back-Annotation files are generated using CIRCUIT.PKG.

For Front-Annotation design submissions, submit
AMCCPKG.LST as it is generated by the EWS.

For Back-Annotation design submissions, submit the final
and complete AMCCPKG.LST report.,

4-1-8
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CRITICAL, PATH AND TIMING REQUIREMENRTS (REQUIRED)

The maximum required frequency of operation for the
circuit and the expected target performance for the
critical paths should be clearly stated in the hardcopy
documentation.

Paths which are within 10% of the maximum specifications,
as defined by design or system constraints, are
considered critical paths. The designer must supply a
description of the critical paths and the maximum
propagation delay allowable. The corresponding critical
Paths must be highlighted on one set of the schematics.

Note that target performance is not a part requirement,
it is a goal. For critical paths that are to be treated
as device specifications, an AC test may be required.

Use the attached form when the path ig not to be part of
an AC test, Fill out both halves of the form for each
path. Use additional forms if necessary. Addresses
requested are the vector time stamps in the at-speed
print-on-change simulation ocutput file.

4-1-9



R '
_
(@3a33N SV S0 Ixv) |
3 _

T

[<]
{suy {sw (su) [EL 3 - (xpe} ) - 1
soNv03d || F0MIsOsEs o1 | ol | mawessso | o | S | sid%e SN Hiva
NOILYIONNY || NOIVIONNY | 30NvIWHOZuEd | QuvaNvIS-NON |tndino 40| /aievivav 1NdIno 40 WNDIS TYNOIS
NOva 1NGHS 130y TWNHILXE  [NOLLISNYHL 1Nd1nG TMEYALISEO AN Lngni 1ndni

=

b il

L

1
_ _ L
HIGWNN FDIAIA DONWY AWVYN 1DNa0dHd DOWVY _

- ( } l1equinpn auoud zieubisaq

8req aweN Auedwon

AHOdAYH NOILY13HHOI DNINIL

(608)

AVHHY 21907 SONDIF ‘HV10dIg DDV




VECTOR SUBMISSION RULES AND GUIDELINES (809)

IDENTIFYING THE TIMING LIBRARY USED {REQUIRED)

Each gimulation must clearly identify the library used to
perform the simulations (MIN, COM (bipolar), COMd
(BicMos, ~-4.5V), COM5 (BiCMOS, -5.2V, +5V), MIL). (See
the chart on the next page.) One set of functional,
at-speed and AC test simulations must be performed using
the maximum worst-case library. A second set of
functional, at-speed and AC simulations must be performed
using the minimum worst-case library.

The library identification should not be confused with
the specification of the multipliers within the timing
library. 1If the simulator allows MIN/MAX simulations
{i.e., signal ambiguity or signal-tracking analysis), the
mode used for each simulation must be identified.

SIMULATION SYSTEM CONFIGURATION (REQUIRED)

Any unigue settings made to a system during a simulation
that could affect the simulation execution should be
documented. Sufficient information must be included to
allow the AMCC Implementation Engineer to duplicate the
simulations submitted as a circuit design verification
step. Consult the design submission section in Volume
IT, Section 6 of the Design Manual.

4-1-11
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ANNOTATION

Front-Annotation delay files can be generated for gal3

AMCC-gupported EWS gystems.

Back-Annotation delay filegs -
are partially generated on the AMCC VAX/VMS system and

(809)

downloaded to an EWS for final processing by AMCCANN.

Output load annotation is EWS resident.

¢ For customers submitting with Front-Annotation,

all

simulations must be done using the correct Front-
Annotation delay files,

¢ For customers submitting with Back-Annotation,

all

gimulations must be done using the correct Back-
Annotation delay files.

e With this release, the user interface output load
module will allow the specification of package pin

capacltance and system capacitive load.

All annotation

files used in the simul ations must include these delays.

¢ No Annotation delay files may be edited without g

walver from AMCC.

TIMING
LIBRARY ANNOTATION FILE Power Supply
MILITARY MIL  FNTMIL.ews, BCEMIL.ews any
COMMERCIAL OOM  FNTCOM.ews, BCECOM.ews any (bipolar)
COMMERCIAL CQOM4 FNTCOM.ews, BCKCOM.ews -4.5V BiCMOS
COMMERCIAL COM5 FNTCOM.ews, BCKCOM.ews =5.2V; +5V BiCMOS
NOMINAL, NOM  FNTNOM.ews, BCKNOM.ews any
MINIMGM MIN FNTMIN.ews, BCRKMIN.ews any

ews = EWS extension or VAX extension

4-1-12
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SIMULATION FORMAT (GENERAL)

The files documenting the signals and their order for the
simulation output file for functional, at-speed and AC
test simulations must be included in the documentation
submitted. All simulation output files must use the same
format (signals present and the order they are in). All
simul ation output files must be submitted as unedited
AMCCS IMFMT output files.

All simulation output files must be submitted in BINARY
format. Any simulations submitted in HEX, OCTAL or
DECIMAL format are considered to be for reference only.
The simulation output file MUST contain only the symbols
1, 0, X or 2 for any one datapoint (single bit). Only
3-stated outputs can have a 2 in their data column, to
indicate a high-impedance state,

When using busses, refer to the EWS-specific MacroMatrix

Installation in Volume II, Section 7 of the Design
Manual,

4-1-13
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AMCCSIMFMT

AMCCSIMFMT, the MacroMatrix AMCC Simulation Format
package, is available on all AMCC-supported EWS systemg. .

TEGAS display output is already in approved AMCC format, '

¢ Only AMCCSIMFMT ocutput simulation files may be
submittted.

SIMULATION MATRIX
REQUIRED SIMULATIONS OPTIONAL SIMULATIONS
FUNCTIONAL AT-SPEED ACTEST PARAMETRIC
MIN | MaX MIN MAX MIN MAX MIN MAX
SAM |POC|SAM|POC|SAM|POC|SAMIPOCISAM|POC|{SAMIPOC|SAMIPOCIsaM]FOC
X X x IxIx[x{x]x{x]x X

4-1-14
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FUNCTIONAL SIMULATION SUBMISSION (REQUIRED)

Functional simulation output vectors consist of all of
the input and the expected output signals generated by
the input file. These vectors provide a time
independent, sequential state description of the circuit
after any input change has propagated through the logic
and all of the outputs have settled to their stable
state. The functional simulation provided to AMCC should
contain sufficient vectors to provide verification of the
logic.

The functional simulation output vectors are the source
for the actual test program that will be used to test the
physical parts during production. The customer should
Bupply all functional simulation vectors reguired for the
recommended 90% or better fault coverage of the final
circuit.

Functional simulation input vectors must be in a format
compatible with AMCC-readable magnetic-media. If the
design is submitted using DAISY, MENTOR, VALID, LASAR 6,
etc., then the media format should be in compliance with
that system's requirements.

An example functional simulation AMCCSIMFMT file is shown
in Figure 4-2-1.
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FAULT GRADING - APPLIED TO THE FUNCTIONAL SIMULATION

Fault grading is a measure of the fault coverage - g2
"grade” on the guality of the fault detection provided by
the submitted functional simulation vectors. A fault’
grading score of 100% means that if a SAl or SA0 faylt '
exists at any single node within the circuit it will pe
detected during the tester functional testing phase.

¢ Single fault detection, the detection of a stuck-at
fault (SAl, SA0) at any single node in the circuit,
requires that the node be "covered" by at least one
simulation vector. A node is covered by the vector set
when the state of at least one circuit primary output For
at least one vector is different when the failure ims
present than when the failure is absent. A failure at a
circuit node that is not covered by the functional
simul ation vector set will not be detected. {SAl =
gtuck-at-1; SA0 = stuck-at-0, A stuck=-at fault is a
physical open or short circuit, i.e., a "hard" failure.)

¢ Redundancy in the circuit produces fault-masking ang
will reduce the obtainable fault-coverage since it
reduces the observable nodes. The addition of test
points when the redundancy is deliberate, and the
minimization of the circuit when it is not, are
recommended approaches to improve testability. The
design methodology section of Volume I of the Design
Manual contains a summary of designing—for-—testability
and designing-for-reliability recommendations.

RN

e There are no requirements for fault location, i.e., the
identification of the exact point of failure,
Multiple~fault detection, a less-~probable occurrence, isg
also not required although most single-fault minimal test
sets and minimal test seguences will provide 100% fault
coverage of all observable faults and will also detect
the presence of some multiple faults.

FUNCTIONAL SIMULATION RULES

¢ AMCC prefers that initialization be performed by a
reset or set. If that is not possible, AMCC prefers that
the number of vectors required for,.-c‘:i rcuit initialization
not exceed 25. If initializatidn in 25 steps is hot
possible, consult AMCC.

4-2-2
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A circuit is initialized when the internal nodes and the
primary inputs and primary outputs are in known states.
{AMCCVRC unknown signal check]

Note: AMCCVRC currently checks for the 25 vector
initialization limit. This will be relaxed to 100
vVectors in the next MacroMatrix release due to the larger
arrays.

® Thnitialization MUST occur at the beginning of each 4K
bage for arrays with 120 or less available (not used)
Bignal pads; at the beginning of each 16K page for arrays
WﬁthkTore than 120 available signal pads. [AMCCVRC size
chec

® Initialization MUST also occur between functional test
sets or sequences. "Home" the circuit to a known state
pefore beginning the next test. Embedded initialization,
if it violates the 880 limit, must be a complete
initialization and must be documented with start and stop
addresses. (Document the address at which functional test .
monitoring should resume.) x?
N

ORIL primary inputs, all primary outputs, all
bidireéctionals and then any 3-state or bidirectional
enabl eg,™: MUST appear in the format for all
simul ationds., A primary input is a signal coming into the \\“
array £from €h outside world. A primary output is a
Signal going%ﬁngm the array to the outside world:
Interface macros fmacros containing an input or an output y
PAD) MUST be used td-connect to these signals. [AMCCVRC
reguired signal check - existence of signal, not its
order in the result fila]

¢ All “internal signals that are attached directly to
bidirectional ot-3=state enable pins MUST be ligted in
the simulation ou?:“"p‘u-t:..t~ following the primary outputs.
There are no exceptions.,™~[AMCCVRC required signal check)

¢-The signal ordering as required by AMCC for all
functional, at-speed and AC-test simul ation output files
1s as follows:
¢ All primary inputs
® All primary outputs
® All primary~pidirectional 1/0, if any
e All 3-state Or, bidirectional enablesz, if any.

. No oEher.internal signals may appear in the
submitted simuléfroq\yutput files. [AMCCVRC required

signal check]) \\\\
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& VBxx macro, thermal diode I>Q‘ macro and monitor point
signals should not appear in:the Functional vector
format. If they are listed, they\gre ignored by AMCCVERC
during the toggle test, These gighals are not considered /
te be primary I/O signals. .

¢ All primary outputs MUST toggle from 0 to 1 and from 1
to 0 within the vector set (first 4K vectors) to enable
\'4 g and Vo testing., AMCC prefers that this occur in the
f?rst 1K v%ctors. [AMCCVRC toggle check])

e All primary inputs must toggle from 0 to 1 and from 1
to 0 within the functional vector set. AMCC prefers that
all inputs toggle in the first 4K vectors. [{AMCCVRC
toggle checkl

e A1l inputs and hidiréctionals used as inputs MUST be
initialized to a 1 or O“gtate in the Ffirst simulation
step whether or not they aye active in the current tegt.
[AMCCVRC unknown signal chdck]l

e All inputs that are stafic for a given test MUST be
forced to 'l' or '0'., The PX" unknown state MUST not bpe
used. [AMCCVRC unknown sigNal check!

e All sampled simuylation output files submitted to AMCC
MOST be in paged AMCC Simulation Format (AMCCSIMFMT). a
simulation vector page is limited to 4K vectors (applies
when the array has 126 or less I/0 cells available) or
120K vectors {applies en the array has more than 120
I/0 cells available).

/4—‘\_

e The output of the™ MCCS]?WLE‘H software program MUST not
be altered in any wayyi ™I *+ executable file,

¢ The simulation output file used as input to the
AMCCSIMFMT program MUST be a sampled output (uniform step
between vectors).

¢ Longer patterns MUST be built in independently
initializable segments of length less than or equal to 4R
(use multiple pages). Most designs can be tested in 4%
vectors.

e AMCC limits functional simulations to 16K vegtorg,
Congult your local AMCC Sales Representative if your
vectors exceed 4K.

Note: The SENTRY tester adds control vectors as follows:

bididirection change (I->0; 0->I) +2
3-state, Bidi UKN->ENCWN; KNOWN->UKN; +1
HiZ->output; output->HiZ +1

Allowances must be made for these vectors on any page.
fAMCCVRC length checkl]

4-2-4
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® AMCC prefers that ort input vector sets be concaten-
ated (assembled) to oduce a large {up to 4K} output
vector set for submisgion. Submission consisting of
multiple, small, indepéydent output vector sets is not
preferred. Simul ate the ‘woncatenated input files.

® The transition control skgnal (normally a clock input)
MUST occur within the same kimulation output vector that
the transition output chanje occurs. (The expected
signal output pattern for a gdiven input signal pattern is
contained in the same simulatign output vector.)

® The output is sampled j% before the next input signal
pattern arrives, normally imulator time unit prior
to the change. .
# The active edge clock R gnal and the data signals
affected by that clock %not change simul taneously.
[BMCCVRC race checkl]

Y
'\ted by two or more signals, at any
%" clock signal can be changing and
ther(s) MUST be held stable.
Simul taneous changes\of these signals is not allowed.
Using both signals produce glitches and false
clocking due to race condjtions.

® If a clock is ge'e
point in time, only
active while the

® Heavily switching sequences (with more than 8 or 16
simul taneously switching outputs, depending on the I/0
mode) MUST be placed at the end of the test pages (last
one third of the vector set). {AMCCVRC SSO checkl

100% TTL 16 TTL outputs

100% ECL 16 ECL outputs

any mixed ECL/TTL 8 TTL outputs; 8 ECL outputs,
limits are independent

Heavy switching includes 3-state and bidirectional
enables and state changes. For wafer sort efficiency in
the presence of heavy SSO switching, the first 2/3rds of
the vector set should test the majority of the logic and
toggle all 1/0.

® Directional changes on large busses MUST be placed at
the end of the test pages (last one third of the vector
set). [AMCCVRC SS0 check]

® Vectors should be written to cover as_much of the

] it _as possible prior to introducing 3-state and
bidirectional enable ewitching or other heavy (multiple
output} switching.

4-2-5
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¢ To increase test efficiency, long sequences (as are
necessary for large counters) SHOULD be placed at the end

of the test pages. A long sequence 1s one exceeding 1K

vectors. If possible, break up counters for testing.

¢ Input vectors MUST be uniformly applied in a fixed time
interval of 100ns MINIMUM, no skewing of the input
slgnals is allowed in a functional simulation.

¢ Each output sample MUST

interval of 100ng MINIMUM
sample interval should be

epresent a uniform, fixed time

For any array, the output
ual to the MAXIMUM WORST-CASE
propagation delay of plus 50n8, rounded
up to the nearest 100ns increment (100, 200, 300, etc.) .
AMCC limits the Sentry tester\to a maximum frequency of
SMHZ.

¢ To satisfy AMCC design submission requirements, make a
LOPY of the AMCCSIMFMT outpht file and edit that file to
add functional description domments as to the tests beinp
performed at the location in ghich they occur within the
file. As an alternative, the designer may submit SOme
other, equally comprehensive discription of the tests,

e All functional simulation fil es must be clearly ligted
and explicitly identified in a read me first index

¢ All maximum (MILITARY COMMERCIAL) , sampled
functiconal simulation resultyfiles in AMCCSIMFMT must
pass AMCCVRC prior to submis®jon. Any errors left at
submission time must be documenfed and must have a waiver
from AMCC.

¢ Minimum sampled functional simulation result fileg are
not run through AMCCVRC but YWust he compared for exact
matches to their respective ma%imum result files.

® Minimumhy and maximum functional simulation files MygrT
exactly m .

The following AMCCVRC ergor does not need to he waivered:
® SSO check err{rs due to SET, RESET
are to be cleafly documented by the
user as to what\they are.

¢ Develop 3-stakg and bidirectionalenable net to allow
enable/disable oups, not exceeding eight outputg.
NOTE: this may redul Sda)'.\t:i.\onal I/0 macros and their
pads. .
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FIGURE 4~2-~1 FUNCTIONAL AMCCSIMFMT SIMULATION FILE
TIME IN INTEGER FORMAT; SCALED FOR 100ns
(DAISY; VALID EWS)

SAMPLE FILE: FUNCTIONAL SIMULATION
Q3500/Q5000/Q14000 SCALING: 10000 = 100ns
SAMPLE TAKEN 1 SIMULATION STEP PRIOR TO GHANGE
SAMPLE IS UNIFORM

1***CTRCUIT IDENTIFICATION =

EESS SSDD DDDD DDDD DDDD DDY
XXEE EEAA AAAA AAAA BAAAA AAO
TTLL LLTT TTTT TTTT TTTT TTU
CRCC CCO0l1 2345 6789 1111 11T

LSTT TT 0123 45Pp
KT32 10 T
TIME
9999 0100 0010 0101 1001 1010 010
19999 1100 0010 0101 1001 1010 010
29999 0000 0010 0101 1001 1010 010
39999 1000 0010 0101 1001 1010 011
49999 0000 0000 0101 1001 1010 011
59999 1000 0000 0101 1001 1010 010
69999 0000 0010 0101 1001 1010 010
79999 1000 0010 0101 1001 1010 011
89999 0001 0010 0101 1001 1010 011
99999 1001 0010 0101 1001 1010 010
109999 0001 0010 0111 1001 1010 010
119999 1001 0010 0111 1001 1010 011
129999 0001 0010 0101 1001 1010 011
139999 1001 0010 0101 1001 1010 010
149999 0011 0010 0101 1001 1010 010
159999 1011 0010 0101 1001 1010 011
169999 0011 0010 0101 1001 1000 011
179999 1011 0010 0101 1001 1000 010
189999 0011 0010 0101 1001 1010 010
199999 1011 0010 0101 1001 1010 011
209999 0010 0010 0101 1001 1010 011
219999 1010 0010 0101 1001 1010 010
229999 0010 0010 0101 1011 1010 010
239999 1010 0010 0101 1011 1010 011
249999 0010 0010 0101 1001 1010 011
259999 1010 0010 0101 1001 1010 010
26 9999 0010 0110 0101 1001 1010 o0l0
LI )

4-2-7
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FIGURE

939998
949999
959999
969999
979999
989999
999999

4-2~1 FUNCTIONAL AMCCSIMFMT SIMULATION FILE
TIME IN INTEGER FORMAT; SCALED FOR 100ns

({DAISY; VALID EWS)

L
1000 1010
0000 1010
10060 1010
0000 1010
looc 1010
0000 0010
1000 0010

0101
1101
1101
clol
0101
0101
0lol

DATA

CLK

-

1001
1001
1001
1001
1001
1001
1001

1010
1010
10106
1010
1010
1010
1010

clo
010
011
011
0l¢
010
011

FIF

ACTIVE ON RISING EDGE OF CLOCK

ek |

100

[ —

»

DATA

X\

SAMPLE POINTS

1 ns betore change

CHANGE DATA ON INACTIVE EDGE
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FIGURE 4-2-3 FUNCTIONAL AMCCSIMFMT SIMULATION FILE
TIME IN MENTOR FORMAT

SAMPLE FILE: FUNCTIONAL SIMULATION
SAMPLE TAKEN 1 SIMULATION STEP PRIOR TO CHANGE
SAMPLE IS UNIFORM

1#***CIRCUIT IDENTIFICATION =

EESS SSDD DDDD DDDD DDDD DDY
XXEE EEAA AAAA AAAA ARAA AARO
TTLL LLTT TTTT TTTT TTTT TTU
CRCC CCO01l 2345 6789 1111 11T

LSTT TT 0123 45P
KT32 10 T
TIME
99,99 0100 0010 0101 1001 1010 010
199,99 1100 0010 0101 1001 101¢ 010
299,99 0000 0010 0101 1001 1010 010
399,99 1000 0010 0101 1001 1010 011
499,99 0000 0000 0101 1001 1010 011
599,99 1000 0000 0101 1001 1010 010
699,99 0000 0010 0101 1001 1010 010
799.99 1000 0010 0101 1001 1010 011
899,99 0001 0010 0101 1001 1010 011
99,999 1001 0010 0101 1001 1010 010
1099,99 0001 0010 0111 1001 1010 010
1199,.99 1001 0010 0111 1001 1010 011
1299.99 0001 0010 0101 1001 1010 011
1399,99 1001 0010 0101 1001 1010 010
1499 .99 0011 0010 0101 1001 1010 010
1599.99 1011 0010 0101 1001 1010 011
1699.99 0011 0010 0101 1001 1000 011
1799,99 1011 0010 0101 1001 1000 010
1899,99 0011 0010 0101 1001 101¢ 010
199 999 1011 0010 0101 1001 101¢ 011
2059,99 0010 0010 0101 1001 1010 011
2199,99 1010 0010 0101 1001 1010 o0lo
2299,99 0010 0010 0101 1011 1010 010
2399,99 1010 0010 0101 1011 1010 011
2499.99 0010 0010 0101 1001 1010 011
2599,99 1010 0010 0101 1001 1010 010
2699.99 0010 0110 0101 1001 1010 010
* & 0
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FUONCTIONAL SIMULATION DOCUMENTATION REQUIREMENTS

Documentation included on AMCC-readable magnetic-media .
specifically for the functional simulation includes:

the commented simulation control files;

any referenced data input file;

the timing library (MIN, COM, MIL} used;

the worst-case multiplier(s) within that library
that were used, if applicable (MIN, MAX);:

The sappled AMCCSIMFMT files produced
(UNEDITED) ;

’

¢ either a text file version of the sampled
AMCCSIMFMT file or some other document which
Clearly describes the testing being performed;

¢ the Front-Annotation file(s) used in the
simul ations; !

¢ the command file used to generate the AMCCSIMPMT
files; ;

¢ the timing error teport with any remaining
unresolved errors gxplained.

e the AMCCVRC signal/analysis file used (clocked
circuits) /

® The AMCCVRC.LST report with errors documented
and waivered as necessary.

]

The documentationfshould include all of the files
necegsary for AMCCfto recreate all maximum worst cage
functional simulat%%n executions and all minimum worst
case functional qﬁmulation executions. Simulation
stimuli, control a%d result files are required.

i
Both maximum and minimum simulations must be run. If the
results of these are the same, only the maximum
worst-case simulations need be submitted.

|
J

T
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MASTER RESET AND $50 VIOLATIONS

AMCCVRC will check for S80 violations at each vector.
When an SSO viblation is found due to a reset, the
vectors should be changed and documented as follows:
1. The reset performed must reset the entire
circuit.’
2, The reset is followed by the re-initialization
of macros ‘not initialized by the reset,
3. The address of the next vector following the
initialization is the restart address.

Document the reset by:
l. The address of\ the master reset.
2. The restart address.

Test will stop monitoring the outputs at the reset
address and ignore outputs until the restart address.

Document the resets and restarts on the AMCCVRC.LST
report for the vector set. '

PARTIAL. RESETS

Resets of a partial circuyit that do not violate the
AMCCVRC 5SSO check do not need to follow these procedures.

3=STATE ENABLE AND BIDIRECTIONAL ENABLES

Any time that a 3-state output enable signal changing

State causes an.SSO violation the following changes must

be made: " ,

1. Redesign ‘the circuit to add test-enable gates
that allow B /or 16 enables at a time and
therefore megets the 550 requirement.

N
¢ During nofmal operation the test enables
are not us¢d.

{
e During fest, ;hey are used to de-gate the
enable sgignals. \

hY
- N
2, Write the vectors to use the test enable
signals.

4=-2=-11
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AT-SPEED SIMULATION SUBMISSION (REQUIRED)
NO HARDWARE TESTING IMPLIED -~ SIMULATION ONLY

An at-speed simulation is used to verify the actual
timing performance of the clrcuit as implemented on the
array agalnst the target specification for the circuit.

® The at-speed simulation is run prior to layout using
worst-case multipliers and Front-Annotation to spot
potential problem areas in the circuit and to assist in
defining the criteria for the layout. The Front-
Annotation file makes a statistically-based estimate of
the metal delay and adds the actual delay due to fan-out
load and any wire-ORs present. All paths must be
computed using worst-case timing multipliers and the
Front-Annotation delay file. AMCC DOES NOT guarantee
Front-Annotation simulation results.

The at-gpeed simulation is run after layout using the
Back-Annotation file to verify thé actual timing
performance for the array. The Back-Annotation file
provides the ACTUAL metal delays for the layout combined
with the actual fan-out and wire-OR delays. AMCC DQOES
Quarfntee worst-case maximum Back-Annotation simul ation
resul ts,

Note that the at~speed simulation outputs will be
fime-dependent (some results are not necessarily
available within one sample step). The apparent "phase
delay" of some outputs relative to others makes the
evaluation of at-speed simulation results a non-trivial
exercise. AMCC can assist the designer in interpreting
and understanding the results of such simulations.

Note: at present, at-speed is optional for VALID

EWS-based design submissions that have had the timing
verifier used to verify circuit at-speed performance.

4-3-1
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AT-SPEED SIMULATION RULES

& AMCC requires both a uniformly sampled ocutput and a

print-on-change output file for both a maximum worst cage

and minimum worst case at-speed simulation.

e The at-speed simulation output file format should be
identical to that used for functional and AC tegt
simul ations.

e The output file format must be binary with the same
symbol restrictions as for functional simulations (0, 1,
X %.

e The print-on-change file should monitor the same
primary inputs and primary outputs as monitored on the
sampled output (i.e., use the same file format). fThe
print-on-change output provides a picture of actual
time—-of-change for the monitored signals.

# The input signals can bg skewed to emulate the actuyal
circuit board environment.

¢ The at-speed simulation is to run at the specifiegd
maximum operating frequency of the actual part.

e The at-speed sampled and print-on-change simulation
output files MUST exercise all paths of interest. AMCC
cannot analyze paths without proper customer-generated
at-speed vectors.

® AMCC limits the at-speed simulation vectors to 32K.

e The uniformly applied sample interval should be that
of the period of the fastest input signal (once per
period). Where there are many clocks or phases, or for
high-frequency applications, consult AMCC for the
preferred sample step size,

e The samples should be taken 1 simulator time unit
before the fastest changing signal changes state.

e Sampled output files and print-on-~change output fileg
must be submitted in AMCCSIMFMT output format. Sampl ed
at-speed simulation outputs will be used for comparison.

Example at-speed simulation AMCCSIMFMT files are shown in
Figures 4-3-1 and 4-3-3. Figure 4-3-1 shows a sampl ed
file. Figure 4-3-3 shows a print-on-change file. Both
are required. Flgure 4-3-2 is a diagram of phase-delay,
where the result of the clock in one cycle appears at an
output one or more clock cycles later.

-
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FIGURE 4-~3-1:

Q3500/Q5000/Q14000 SCALING: 10000 = 100ns

- SAMPLED

(B09)

SAMPLE FILE: AT SPEED SIMULATION

(DAISY)

SAMPLE TAKEN 1 SIMULATION STEP PRIOR TO END OF
CLOCK CYCLE; AND PRIOR TO MIDPOINT OF CYCLE
RESULTS SHOW A PHASED DELAY

TYPE SIMFMTAS.01
1***CTRCQUIT IDENTIFICATION =

499
999
1499
1999
2499
2999
3499
3999
4499
4999
5499
5999
6499
6999
7499
7999
8499
8999
9499
9999
10499
10999
11499
11999
12499
12999
13499
13999
14499
14995
15499

TIME

EESSSsDDDDDDDDDDDDDDDD
XXEEEEAAAAAARAARMAARAA
TTLLLLTTTTTTTTTTTTTTTT
CRCCCCO0123456789111111
LSTTTT 012345
KT3210

0100001001011001101001
1100001001011001101001
0000001001011001101601
1000001001011001101001
0000000001011001101001
1000000001011001101001
0000001001011001101001
1000001001011001101001
0001001001011001101001
1001001001011001101001
0001001001111001101001
1001001001111001101001
0001001001011001101001
1001001001011001101001
0011001001011001101001
1011001001011001101001
0011001001011001100001
1011001001011001100001
0011001001011001101001
1011001001011001101001
0010001001011001101001
1010001001011001101001
0010001001011011101001
1010001001011011101001
0010001001011001101001
1010001001011001101001
0010011001011001101001
1010011001011001101001
0010011001011000101001
1010011001011000101001
0010011001011001101001
LI B ]

0l
0l
0l
ol
11
01
0l
01
11
01
01
01
11
01
01
01
11
0l
0l
0l
11
0l
0l
0l
11
0l
0l
ol
11
01
01
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47999
48499
48999
49499
49999

* e 0
1000101011011001101001
0000101001011001101001
1000101001011001101001
0000001001011001101001
1000001001011001101001

0l
11
0l
01
01

FIGURE 4-3-2: EXAMPLE OF PHASE DELAY

70/30 CLOCK
100 MHz SYSTEM SPECIFICATION
"PHASE DELAY"

(809)

FHE'“ 5 ne
CLK | 1
DATA
oUTPUT B
e

CHANGE DATA ON INACTIVE EDGE

SAMPLE POINTS
1 na before change

(could skew if needed)
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(809)

FIGURE 4-3-3: SAMPLE FILE: AT SPEED SIMULATION

Q3500/05000/Q14000 SCALING: 10000 = 100ns

= PRINT ON CHANGE

RESULTS SHOW A PHASED DELAY

TYPE POCFMTAS.0L
1***CIRCIT IDENTIFICATION =

700
1000
1700
2000
2063
2700
3000
3018
3700
4000
4063
4700
5000
5018
5700
6000
6063
6700
7000
7018
7700
8000
8063
8700
S¢00
9018
9700
10000
10063
10700
11000
11018
11700

TIME

EESSSSDDDDDDDDDDDDDDDD
XXEEEEAAAAAAAAARAAAARA
TTLLLLTTTTTTTTTTTTTTTT
CRCCCC0123456789111111
LSTTTT 012345
KT3210

1100001001011001101001
0000001001011001101001
1000001001011001101001
0000000001011001101001
0000000001011001101001
1000000001011001101001
0000001001011001101001
0000001001011001101001
1000001001011001101001
0001001001011001101001
000100100101100110¢1001
1001001001011001101001
0001001001111001101001
0001001001111001101001
1001001001111001101001
0001001001011001101001
0001001001011001101001
1001001001011001101001
0011001001011001101001
0011001001011001101001
1011001001011001101001
0011001001011001100001
0011001001011001100001
1011001001011001100001
0011001001011001101001
0011001001011001101001
1011001001011001101001
0010001001011001101001
0010001001011001101001
1010001001011001101001
0010001001011011101001
0010001001011011101001
1010001001011011101001
o 09

01
01
01
01
11
11
11
01
0l
0l
11
11
11
01
0l
0l
11
11
11
01
01
01
11

11
0l
01
01
11
11
11
0l
01

(DAISY)
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AT—-SPEED SIMULATION DOCUMENTATION REQUIREMENTS

Documentation required on AMCC-readable magnetic-media
specifically for the at-speed vector simulation includes:
¢ the commented simul ation control file;

e any referenced data input file;

e the timing library used (MIN, COM, MIL, etc.)

e the worst—case multiplier (s} within that libary
that were used, if applicable (MIN, MAX).

e the gampled AMCCSIMFMT files produced (UNEDITED);

e a text file version of the AMCCSIMFMT file or some
other document which clearly describes the testing
performed;

¢ the Front-Annotation file(s) used in the
simul ations

e the command files used to generate the sampled
AMCCSIMFMT files.

¢ The print-on-change AMCCSIMFMT files

e the timing error report with any remaining
unresolved errors explained.

Due to reconvergent fan-out, MIN/MAX simulations may have
erroneous results. These false errors will need to be
identifed if MIN/MAX simulations are to be used, since
reconvergent fan-out is not handled by most simulators.

The documentation should include all necessary files to
recreate both the maximum worst case at-speed simulation
and the mipimum worst case at-speed simulation. Both
inputs and results are required. Both simulationsg
(maximum and minimum} are required. Outputs must be
submitted in both sampled and print-on-change format,

4-3-6

=~



AMCC VECTOR SUBMISSION RULES AND GUIDELINES (809)

AC TESTS:
PROPAGATION PATH DELAY VECTOR SUBMISSION (OPTIONAL)
PACKAGED PARTS ONLY

A maximum of 10 measurements (small arrays; < 2000 gates)
and 20 measurements (large arrays; » 2000 gates) are
allowed for logic array testing. Mesuring the rising and
falling edges for one output signal counts as TWO
measurements. Each test is from one input to one output.

These are propagation path tests only.

Measurements are made at +1.5V threshold for TTL and at
1.3V below reference for ECL.

Figure 4-4-1 shows a sampled and Figure 4-4-2 shows a
Print-on-change AC test simul ation AMCCSIMFMT file for a
Propagation path delay. The example uses DAISY resul ts.
(VALID outputs would be identical in appearance. MENTOR
output shows a decimal peoint in the time step (vector
address) .) The data signal SELCT3 is falling and the
obgerved output is YOUTPT.

Both sampled and print-on-change AC Test simulation
output files are required for design submission.
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CONCATENATED AC TESTS

As an option, all AC vector sets may be concatenated into

one simulation input file and submitted as one sampled -
and cne print-on-change output file for each operating
condition simulated. The concatenated file may not

exceed 4K vectors.

Each test must begin with an initialization routine to
bring the circuit from the power-up unknown state to a
known state, then supply the correct biasing and stimyli
for the individual tests. The start address of the AC
test in this case would be zero for the first test, a
different address for the next test and so on.

SHARED VECTORS

When more than one test can use the same identical set of ;
vectors, only one version of the set needs to be
supplied. This occurs when a bus has more than one
member tested or in parallel interrelated operations,
Each measurement (one input to one output) counts as a
separate test,

4-4-2
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FIGURE 4-4-1 AC TEST AMCCSIMFMT SIMULATION FILES
PROPAGATION DELAY; SAMPLED AND PRINT ON CHANGE
=~ individual simulation
SAMPLE FILE: AC TEST FOR SELCT3 RISING - SAMPLED
100ns scaling - DAISY

1***CIRCUIT IDENTIFICATION =

55 SSDD DDDD DDDD DDDD DDY
EE EEAA ARAA ARAA AAARA AAO
LL LLTT TTTT TTTT TTTT TTU
CC CCO01l 2345 6789 1111 11T

T TT 0123 45Pp
32 10 T
TIME
9999 00000000000000000000000000
19999 00000000001000000000000000 initialize
29999 10000000001000000000000001 transition

and result

FIGURE 4-4-2 AC TEST AMCCSIMFMT SIMULATION FILES
SAMPLE FILE: AC TEST FOR SELCT3 RISING
= PRINT ON CHANGE (DAISY)

1*¥**CIRCUIT IDENTIFICATION =

S5 S55DD DDDD DDDD DDDD DDY
EE EEAA AAAA ARAA AAAA ARO
LL LLTT ?TTT TITT TTITT TTU
CC CCO1l 2345 6789 1111 11T

TT TT 0123 45Pp
32 10 T
TIME
10000 00000000001000000000000000 initialize
20000 10000000001000000000000000 transition
21494 10000000001000000000000001 result
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FIGURE 4-4-3 AC TEST AMCCSIMFMT SIMULATION FILES
PROPAGATION DELAY; SAMPLED AND PRINT ON CHANGE
- concatenated simulaticn
SAMPLE FILE: AC TEST FOR SELCT3 RISING;
DATA12 FALLING e

1***CIRCUIT IDENTIFICATION =

55 SsSDD DDDD DDDD DDDD DDY
EE EEAA AARAA ARAA ARAA AAD
LL LLTT TTTT TTTT TTTT TTU
CC CCO01l 2345 6789 1111 11T

TT TT 0123 45F
32 1¢ T
TIME

9999 00000000000000000000000000
19999 00000000001000000000000000 initialize
29999 10000000001000000000000001 trans; result
39999 00000000000000000000000000
49999 11000000000000000000100001 re-initialize
59999 1100000000000000000090000g trans; result

Whether or not the tests are independently developed,(I
they are constructed te run independently. Each test hasg
its own initialize step(s), then a transition-result
step. A circuit may require several steps to set-up the
propagation path for measurement (called "biasing™ the
circuit). The tests should be written so that they coulq
be looped by the tester by themselves - i.,e., they rely
on no other vectors.

For the above, the start address of the first test ig
"9999" and the last address is "29999", For the second
test, the start address is "39999" and the last address
ig "59999",
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AC TEST SIMULATION RULES

® A set of vectors must be supplied for gach patb {(each
group of outputs tested) and each data direction to be
tested. Data may be measured for both rising and
falling edge inputs for each path. A separate vector set
is required for each edge direéction measured.

® All vector sets can be concatenated into one
gimul ation.

® The vector set should be sufficient to initialize the
path(s) required to set~up the intended measurement. The
vectors must initialize the array and then stimulate the
path(s) to be measured. For each path, the input, output
and relevant input bias conditions must be specified.

e If a group of outputs is switched simultaneously (such
as with a bus) then those outputs may be covered by a
Bingle vector set. The vector set will be used
Fepeatedly for each path. The outputs will be measured
one at a time. <(learly specify the input to be paired
with each output to be measured.

® The last vector in each vector set will be the one
which causes the output to change to the state desired
for the measurement to be made. The last vector in a
vector set is the only point at which a measurement will
be made for that set. For different AC test
measurements, consult AMCC.

® Both the input control signal transition (normally a
9lock input) and the output transition change MUST appear
in the same output vector.

® The signals included and the order of the signals in
the AC simulations MUST be the same and in the same order
as for the functional simulation(s) {(same output format),
i.e., all primary inputs, all primary outputs and then
all 3-state and bidirectional enables, if any.

® The simulation ocutput format must be binary with the
same signal state symbol restrictions as for functional
simul ations (1, 0, X, 2).
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e All paths MUST be clearly identified on one set of the
schematics. Notes are recommended for the EWS
schematics.

.# EBEach path MUST have the input (stimulus) pin and the -
output (response) pin clearly identified on one sget of
the schematics.

e Test limits MUST be clearly defined for each path,

e A print-on~change file, in addition to the sampleg
simulation output file, MUST accompany all AC test
gimulation vector submissions. WNote that the submission
must include simulations made using the worst-case
. maximum (MILITARY or COMMERCIAL) timing multiplier and
the worst-case MINIMUM timing multiplier.

¢ All AC sampled and print on change simulation output
files submitted to AMCC MUST have been run through the
AMCCSIMFMT simulation output file processor.

¢ The AC test simulation vector sets are simulated ang
documented as for functional simulation.

¢ No test can accept input from a pin that is then made
into an output during the test and is used to provide the .
result (i.e., bidirectionals). i

¢ ECL bidirectional and 3-state macros involved in the
test may have only a logic "1" or a logic "O0" output.
Tests are made to measure 1->0 or 0->1 transition delays,
ECL cutput loading is 50 ohms.

e TTL bidirectional and 3-state macros have three true
states: 1, 0 and Z.

Tests for 1->%Z, Z->1, 0->Z or %->0 may be made available:
Consult with AMCC if you require these tests.

A differential pair can provide input for any test. The
measurement is made from the crosspoint.

A differential pair used as output can appear on any AC
test. The measurement will be made to only one output.
Clearly specify which output is to be used in the test,
If both outputs are to be measured, this counts as two
measurements,
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Actual tester limits are computed using Back-Annotation
simulation results and the system capacitive load and
Package pin capacitance. The package pin capacitance is
that supplied in the CIRCUIT.PEKG file after placement and
routing have been completed. The system load is that
supplied in the OUTPUT.DLY file as a result of the
AMCCANN user-interface execution. Both values are read
from the AMCCPKG.LST report file.

DOCUMENTING AC TEST SIMULATION

Documentation required on AMCC-readable magnetic-media
specifically for the AC test vector simulation includes:

the commented simul ation control file{(s);:

any referenced simulation input file(s);

the timing library used (MIN, COM, MIL);:

the worst-case muiltiplier(s) within that library

that were used, if applicable (MIN, MAX);

the zampled AMCCSIMFMT files (UNEDITED); two per

test (worst-case maximum; minimum) ;

® the print-on-change AMCCSIMFMT files; two per test

N (worst-case maximum; minimum) ;

J ® a text file version of the AMCCSIMFMT file({s) or
some other document which clearly describes the
testing performed;

® the Front-Annotation files used in the
simulations;
¢ the command file{(s) used to generate the
simulation results in sampled AMCCSIMFMT format.
¢ the timing error reports for the simulations with
any remaining unresolved errors explalned.
® the AMCCVRC signal analysis file used (clocked
circuits);
® the AMCCVRC,LST report for the sampled worst-case
maximum simulation. Note: The simul taneously
ewitching output check does apply to AC tests.

The documentation should include all necessary files to
recreate both the maximum worst case AC test simulation
and the minimum worst case AC test simulation. Both
inputs and results are required. Both simulations
/) f(maximum and minimum) are required. Outputs must be
submitted in both sampled and print on change format.



o



RN

AMCC VECTOR SUBMISSION RULES AND GUIDELINES (809)
Parametric Vectors ~ PRELIMINARY

GUIDELINES FOR PARAMETRIC VECTORS
(OPTIONAL VECTORS)

Quality Assurance departments will generally require that
the DC parametric tests for VIH and VIL be performed.
Should this option be selected, there are three
approaches to submitting a design to AMCC:

1) combinatorial circuits with no added gate tree;

2) sequential circuits with no added gate tree; and

3} combinatorial or sequential circuits with an

added gate tree.

There are several types of inputs that cannot be tested
in any of these approaches., They are: thermal diodes, AC
monitors, VBxx macros, added power and qround macros, and
unbuffered ECL or TTL inputs. Unbuffered TTL and ECL
inputs are covered by their paired buffered inputs.
Unbuffered ECL which drives BIXx macros are not covered.

In addition to these, a gate tree implementation will not
be able to test external 3-state enable-drivers.

Differential inputs always operate as a pair and each
pair should be considered as a single entity when reading
the following test methodology descriptions.

If the output is not as expected for any vector, error is
detected.
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Parametric Vectors - PRELIMINARY

COMBINATORIAL CIRCUITS - NO GATE TREE ADDED

This approach is for non-clocked circuits and circuits

with no SET or RESET, i.e., combinational or !

combinatorial-only circuits.

¢ All inputs must be tested, with the exceptions only
those previously listed.

e Within the vector set, each input must vary from 0-1
and from 1-0.

¢ One or more than one input may vary in any given
vector.

e None, one or more than one output may switch in a given
vector.

¢ The number of outputs switching in a vector must pass
the AMCCVRC 5SSO Check. (Refer to the AMCCVRC SS0 check
for a description of the limits, Volume II, Section 8§,
Appendix B.)

e Perform AMCCVRC checks: Parametric Toggle Test *
{(Checks Inputs Only)
550 Check
Length Check
Differential Input Check
Required Signals Check
Unknown Signals Check

* These AMCCVRC checks are not yet implemented (809).

4-5-2

-
N

Py



AMCC VECTOR SUBMISSION RULES AND SUIDELINES (809)
Parametric Vectors - PRELIMINARY

SEQUENTIAL CIRCUITS - NO GATE TREE ADDED

This approach is for clocked circults, circuits with
latches, flip/flops or MSI macros containing these
elements,

® All inputs must be tested, with the exceptions only
those previously listed.

® Within the vector set, each input must vary from 0-1
and from 1-0.

® One or more than one input may vary in any given
vector.

® Only one output may switch in a given vector (except in
the case of a differential).

¢ Perform AMCCVRC checks: Parametric Toggle Test *
{Checks Inputs Only)
Length Check
Differential Input Check
Required Signals Check
Unknown Signals Check
Sequential Toggle Test *
(Checks for one output)

* These AMCCVRC checks are not yet implemented (809).
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AMCC VECTOR SUBMISSION RULES AND GUIDELINES (809)
Parametric Vectors - PRELIMINARY

GATE TREE - ANY CIRCUIT (RECOMMENDED)

This approach for parametric testing is the besat for any
circuit, any I/0 mode. This procedure is the one AMCC~
prefers and recommends. It reguires internal logic®
cells, internal routing, and possibly one additional I/¢
cell.

® Enable the TEST mode in the first vector if the design
requires it. Set all bidirectional macros to the inpuat
mode, set up gating, etc.

® Gate all inputs (except those already identified asg
exclusions) together (use an AND tree, a NOR tree, etc.
as required}.

¢ Bring the result of the GATE tree out to a primary

output which must be listed in the sipulation vector
format. (Note: It will be listed in ALL simulations
performed on thisg circuit.}

¢ The results may be passed through a multiplexer to
allow use of an existing primary output only if the
. it is I/0 limited.

& One input may switch per vector in the following<
manner.

e Start with all inputs at logical "1"

e Switch one input to zero

# Switch that one input back to one

® Switch the next input in sequence
to zero.

¢ Continue until all inputs have been
toggled

A sample gate tree is shown in Pigure 4-5-1. The inputs
are from the unused inverted outputs of the circuit input
macros, adding to the power consumption but not to time
delays in the main circuit,.




AMCC VECTOR SUBMISSION RULES AND GUIDELINES (809)
Parametric¢ Vectors - PRELIMINARY

¢ Perform AMCCVRC checks: Parametric Toggle Test *

{Checks Inputs Only)

550 Check

Differential Input Check

Reguired Signals Check

Unknown Signals Check

Parametric Output Test *
{Gate output must toggle
in each vector)

® The race check is not required.

* These AMCCVRC checks are not yet implemented (809).



(809

AMCC VECTOR SUBMISSION RULES AND GUIDELINES

Parametric Vectors - PRELIMINARY

(oo [ef)ed)
01607 1sa) oMeweled | -S5-1 IHNOE

v abey

SHILSIL JTAL3uwdud ¥O4 IIWL JLYD 30

1Suapwd

AN

8
(4]
o)
&

6IHaDd

FALE L

Slvyvd
20885

£1099d

-3

3

w|

1

Al I
|

i

o

[

[o}

a88r03 ! m.u%@ T <
Hlm “. Ty svavd
18085
[T ]

[REE '
' ! avwea E — |
LH¥ud \’H—

[METIT]

. TW..NF#AM_ Eudud Q
! A Tomwd ol

oot

4-5-6




AMCC VECTOR SUBMISSION RULES AND GUIDELINES (809)
Parametric Vectors - PRELIMINARY

FIGURE 4~5-2: GATE-TREE PARAMETRIC TEST SAMPFLE PATTERN :

Gated

tree
«.sinput,.... result
111111111111
011111111111
111111111111
101111111111
111111111111
110111111111
111111111111
111011111111
111111111111
111101111111
111111111111
111110111111
111111111111
111111011111
111111111111
111111101111
111111111111
111111110111
111111111111
111111111011
111111111111
111111111101
111111111111
111111111110
111111111111

toggle the
output

FoOFROROHROHROROROROROROHOROKH

Figure 4-5-3 shows the AMCCSIMFMT output file for the

Ea;ametric vector set for the gate structure of Figure
-5-1,

DOCUMENTING PARAMETRIC VECTORS

Parametric vector sets are to be documented the same as
for functional vectors, with a sampled simulation output.

Include a written description of the test if the GATE
version (option 3) was used and include: address at which
the circuit is initialized; and name of the primary
output signal for the gate.

AMCC reserves the right to judge the validity of vectors

for these tests and may require changes. BMCC will make
recommendations if changes are required.
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AMCC VECTOR SUBMISSION RULES AND GUIDELINES

Parametric V

1***CIRCUIT

109999
119999
129999
139999
149999
159999
169999
179999
189999
199999
209999
219999
229999
239999
249999
259999
269999
279999
289999
299999
309999
319999
329999
339999
349999
359999
369999
379999
389999
399999
409999
419999
429999
439999
449999

FIGURE 4-5-3

ectors - PRELIMINARY

IDENTIFICATION =
EESSSSDDDDDDDDDDDDDDDD YP
XXFEEEAAAAAAAAAAADAARAAA OB
TTLLLLTTTTTTTTTTTTTTTT UR
CRCCCC0123456785111111 Ta
LSTTTT 012345 PM
KT3210 T

I111111111111111111111 oC
1111110111111111111111 o1
1111111111111111111111 00
1111111011111111111111 01
1111111111111111111111 00
1111111101111111111111 Q1
1111111111111111111111 00
1111111110111111111111 01
1111111111111111111111 00
1111111111011111111111 01
1111111111111111111111 GO
1111111111101111111111 01
1111111111111111111111 QO
1111111111110111111111 01
1111111111111111111111 00
1111111111111011111111 01
1111111111111111111111 QO
1111111111111101111111 01
1111111111111111111111 00
1111111111111110111111 01
1111111111111111111111 00
1111111111111111011111 01
1111111111111111111111 00
1111111111111111101111 01
1111111111111111111111 00
1111111111111111110111 01
1111111111111111111111 Q0
1111111111111111111011 01
1111111111111111111111 00
1111111111111111111101 01
1111111111111111111111 00
1111111111111111111110 01
1111111111111111111111 00
0111111111111111111111 Q1
1111111111111111111111 Q0
1011111111111111111111 o1
1111111111111111111111 00
1111101111111111111111 01
I111111111111111111111 @0
1111011111111111111111 01
1111111111111111111111 00
1110111111111111111111 01
1111111111111111111111 00
1101111111111111111111 Q1
1111111111111111111111 00

(809)

PARAMETRIC VECTORS (16:1 MUX EXAMPLE)

4-5-8
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AMCC VECTOR SUBMISSION RULES AND GUIDELINES (708)

REQUESTING HARDWARE TESTING (OPTIONAL)
BENCH TESTING

These are characterization-only tests, performed on a
limited quantity basis.

For speeds up to 25MHzZ, an automated test utilizing HP
test equipment can be arranged (64 inputs maximum) .

CRITICAL PATH TESTING

Critical paths (typically 1 to 5 maximum) testing, for
propagation delay and set~up and hold time, on the bench
can be performed without a special test fixture provided
the following information is supplied:

¢ the critical input pin and the critical output pin
are defined;

® the vectors used are a subset of the AC Test
Vectors defined in the previous section;

¢ a stand-alone set of AC vectors is provided to
establish the test condition on only those pins
which are necessary to bias and set-~up the
critical path;

e the AC test vector set must be simul ated and
verified prior to release to test;

¢ the AC vector set must be repeatable therefore
initialization vectors must be included in the
set. The length of the set is restricted to 50
vectors in length in order to view to critical
path with a normal oscilloscope.

4-6-1



AMCC VECTOR SUBMISSION RULES AND GUIDELINES (809)

MAXIMUM FREQUENCY TEST

The maximum frequency test is limited to 350MHz (bipolar) (

or 50MRz (BiCMOS) and must be performed on a mutually
agreed upon custom test fixture.

A clock frequency of up to fMAx = 350MHz (bipolar) or
50MHz (BiCMOS), is used with a maximum of four (4)
dynamic signals and a maximum of five (5) critical paths,

4-6-2
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APPENDIX (705)

FUNCTIONAL SIMULATION DATA, CLOCK, SAMPLE POINT
DIAGRAMS

If the propagation delay maximum worst-case plus 50ns isg
equal to or greater than 100ns, then the vectors are'/
written for a 150 or 200ns time interval and this must be
clearly documented in the design submission.

There is no limit on how many inputs may chande at once,
Since the objective is to find an errdr, one input per
logic module maximum should be the norm.

CASE 1: COMBINATIONAL CIRCUIT - NO "CLOCK"

The vectors are written to change something every 100ngs.
The sample is taken one simulator time step prior to the
next vector.

DATA.__ coms. 8

T

100 ne

DATA ¥ ! h

CHANGE DATA EVERY STEP

FUNCTIONAL SIMULATION

4-A~2




APPENDIX (705)

CASE 2: TRANSPARENT-LOW LATCH

The vectors are written so that the d ithi
ata changes within

%26 vector that also changes the clock from high to low

! a111ng_edge). The vector that changes the clock from

ow to high must change no other inputs. No vectors are

;;;t::n ;o ghangi data between the clock edge changes.

mple is taken one si i i
fext gontor. imulator time step prier to the

DATA Q

H
CLK L

TRANSPARENT LOW LATCH

o R B RN KBS

DATA_ X ) S

CHANGE DATA ON FALLING EDGE

FUNCTIONAL SIMULATION
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APPENDIX {705)

CASE 3: TRANSPARENT-HIGH LATCH

The vectors are written so that the data chanqges yj i
W

the vector that also changes the clock from lgw tolﬁl;;g

(1_:.1.sing edge). The vector that changes the clock frof

hlgh to low must change no other inputs. HNo vectors are

;;J.tten ]150 changﬁ data between the clock edge changes
e sample is taken one simulator time ste i .

next vector. P prior to the

DATA Q
LTH
cLK
TRANSPARENT HIGH LATCH (

e F¥ SRS
DATA Y ¥ Y

CHANGE DATA ON RISING EDGE

FUNCTIONAL SIMULATION
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APPENDIX (705}

CASE 4: RISING EDGE ACTIVE FLIP/FLOP

The vectors are written so that the
data changes within
%ge vecter that also changes the clock from h?gh to low
; a111ng.edgeJ. The vector that changes the clock from
wO\Itto high must change no other inputs. No vectors are
Tﬁe ::;P;o fhaggﬁ data between the clock edge changes.
e is taken o i
nont onple ne simulator time step prior to the

DATA . Q
FIF

CLK
S

ACTIVE ON RISING EDGE OF CLOCK

100 ns

cLK L [ |
DATA X

WSAMPLE POINTS

1 na before change

CHANGE DATA ON INACTIVE EDGE

FUNCTIONAL SIMULATION
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APPENDIX (705)

CASE 5: FALLING EDGE ACTIVE FLOP/FLOP

The vectors are written so that the data changes within
the vector that also changes the clock from low teo high
(rising edge). The vector that changes the clock froi
high to low must change no other inputs. No vectors are
written to change data between the clock edge changes
The sample is taken one simulator time step prior to thé
next vector.

DATA ‘ a
FiF
CLK
I A
ACTIVE ON FALLING EDGE OF CLOCK s

T s S S e A

DATA X X

CHANGE DATA ON INACTIVE EDGE

) FUNCTIONAL SIMULATION
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APPENDIX {(705)

CASE 6: COMBINATION OF A TRANSPARENT LOW LATCH
AND A RISING-EDGE FLIP/FLOP

The vectors are written so that the data changes within
the vector that also changes the clock from high to low
(falling edge). The vector that changes the clock from
low to high must change no other inputs. No vectors are
written to change data between the clock edge changes.
The sample is taken one simulator time step prior to the
next vector.

FIF

LTH
CLK

eek | L L} |

DATA B ) S

TRANSPARENT LOW LATCH
AND
RISING EDGE F/F

FUNCTIONAL SIMULATION

4=-A-7



APPENDIX (705)

CASE 7: DUAL CLOCK SIGNALS
- RISING EDGE ACTIVE FLIP/FLOP

The vectors are written so that only one clock signal ig
changing at any time. The data may change in any vectoy
that is also changing a clock signal from high to 10&
(falling edge). The diagram shows one possiblility. The
vector that changes the clock from low to high must
change no other inputs. No vecters are written to change
data between the clock edge changes. The sample ig taken
cone simulator time step prior to the next vector.

DATA q
. FIF
CLK ;:::i[)
—F
RISING EDGE ACTIVE
P
= DUAL CLOCK L
cLK1 [ 1 |
cLK2 |
DATA 14 X X

CHANGE DATA ON INACTIVE EDGES

FUNCTIONAL: SIMULATION
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CASE 8: BOTH CLOCK EDGES ACTIVE
SAME DATA

y In this case, the vectors that change the clock in either

; direction cannot change any other input (DATA in the
diagram). The vectors that change the data cannot change
any clock. The sample is taken one simulator time step
pPrior to the next vector.

Q1

DATA —_

FiF

A L__ | a2
/ FIF
cLK
DATA T i A A
BOTH EDGES ACTIVE
-~ ON SAME DATA
)

FUNCTIONAL SIMULATION
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