APPLIED MICRO CIRCUITS CORAPORATION

January 15, 1%89

Dear AMCC Customer:

Enclosed you will find the latest (812) software library release
of AMCC's BiCMOS Q14000 Series. In addition to updated macros,
we've added new low power I/0 macros including 8 mA TTL output

drivers. Please disregard previous 807 version of your Q14000
Design Manual and replace it with the enclosed update
documentation.

There are written directions for software installation with your
update packet. Should you have any gquestions or need help,
please feel free to contact any of AMCC's applications engineers
at (619) 450-9333.

Thank you for your support.

Sincerely,

o

Allyn Pon
Product & CAD Marketing Manager

Enclosures

6195 Lusk Bivd. [ San Diego. California 92121-1792 [ {618) 450-9333 = Telex/TWX 510-337-1136



N
i "

()



Volume I

Q14000 Series

BiCMOS Logic Arrays1

Applied MicroCircuits Corporation



Q14000
BiCMOS Series
Design Manual

Includes: Q21008, (391008
BICMOS Logic Arrays

The material in this document
supercedes all previous
documentation issued for the
Q14000 BiCMOS Sceries Logic Arrays

“\\1( )« reserves the rig ht o make m anges o

s product herein 1o
C. does not assume
any hllm ary ﬁ\ng our of th app on or use of any product or
circuit described by neither docs it convey any license under ies
pa ts nor the rights of others.

AMCC and Muml\nm\ are registered

Applied \T.uatlrhnts Corporation.

AMEE

Copyright 1988
Printedin U.8.A

MIG1-0388



Section 1:

Introduction



INTRODUCTION

Table of Contents ........c.cccuveeee....

Figure 1-1 Design Interface 8Nd SUPPOMt..............oc.cvovvecreeeeeeeeeseeranns

Table 1-1 Supported Afrays........cccccveveecrv i reeevesese e
Table 1-2 Aray DBNSIY. ....ccccv v reee e inesne s s sressesss st e enessrnes vessseen.



INTRODUCTION (903)

INTROOUCTION

This design menual provides a summary of the AMCC (Applied Micro
Circuits Corporation} Q14000 Series BiICMOS Logic Arrays. Volume 1 is
composed of the foflowing sections:;
+ Section 1: Introduction
+ Section 2: Design Methodology
¢ Section 3: Timing Analysis
e Section 4: External {su, th
s Section 5: Power/Packaging
e Section 8: Macro Library Documentation
o Section 6-1: TTL Interface
« Section 6-2: TTLMIX Intarface
e Section 8-3: ECL Interface
¢ Section 6-4: Internal Logic Macros
e Saction 6-5: MS| Macros
¢ Section 6-6: Special Macros
e Saction 7: Quicksheets
* Saction 8: Index

it also includes information on:

¢ Product features
+ Performance spacifications
+ Design Interface and support
and contains a listing of the macros currently available. The AMCC

Packaging Brochure should also be referenced for further information on
packaging.

The Q14000 Series supports the following arrays:

TABLE 1-1
SUPPORTED ARRAYS
Q140008 sea-of-cells
Q91008 channelled array
Q60008 sea-of-cells
Q21008 channelled array
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Volume 1 of this design manual is intended as a self-contained design aid
to allow the proper selection of an array for a paricular design, to indicate
the packaging available for that array, and to provide the designer with a
better understanding of the capabilities of the Qt4000 Series BICMOS
Logic Arrays.

Section 2 contains design rules specific to this array series. Interconnect
rules and testing requirements are included in this section.

The macro summary and detailed macro specifications are presented in
reference manuat format In Section 6 with a rapid graphic reference
provided via quicksheets in Section 7. Either a macro-conversion of an
existing design, or the direct design of a circuit can be implemented using
the available macros.

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

Section 1: Introduction

Section 2: EWS-Specific Design Methodology
Sectlon 3: EWS Schematic Rules and Conventions
Section 4: Vactor Submission Rules and Guidelines
Section 5: Dasign Validation

Section 6: Design Submission

Section 7: MacroMatrix Installation

Section 8: MacroMatrix User's Guide

Section 9: AMCC Glossary

Section 10: Index

Volume 2, Section 2 of this design manual contains the
Engineering-workstation (EWS) design methodology, covering both the
EWS-specific operations and the AMCC MacroMatrix support software.

14
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Section 8 contains the MacroMatrix User's Guide which details the
Engineering Rules Check (AMCCERC, e.k.a., ERC) software checks and
error messages and probable causes. It alsa includes the Vector Rules
Check (AMCCVRC) user's guids. Saction 9 contains the MacroMatrix
installation and Operations manual, which summarizes the EWS-specific
commands required for operation of the AMCC support software.

The Design Validation document in Section 5 detalls the enginsering rules
checks that must be reviewed prior to design submission. It is the basic
outline of the design review AMCC performs prior o circuit acceptance.
Fill in or check off items as indicated and submit the enlire document as
part of the design submission package. Additional copies can be obtained
from AMCC.

The Design Submiséion Document in Saction 6 is to be completed and
submitted along with the design submisslon package. Additional copies
can be obtained from AMCC,

The following trademarks are racognized by AMCC throughout this dasign
manual;
s LASAR Version 6 - Teradyne
¢ LOGICIAN - Daisy Systems Corp.
GATEMASTER - Daisy Systems Corp.
Mentor Graphics
MacroMatrix - AMCC
Valid Logic

* & o

1-5
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Q14000 SERIES DESCRIPTION

The AMCC Q14000 Series Logic Arrays provide an optimized systems
approach to BiCMOS semi-custom applications. CMOS logic for low
power is combined with bipolar drivers for high drive capability within each
internal cell. Mixed-mode /O is combined with an advanced, interactive
CAD system-based design approach to provide a quick and cost-effective
solution to discrete IC replacement. Manufacturing advantages gained
from the use of the AMCC logic arrays include:

e Increased circuit density
e Increased system spesd
Raduced power

Higher retiability

Lower systam cost

Operation over both military and commercial temperature
rangas

The AMCC Q14000 Series Logic Arrays Macro Library is supported
on the Daisy, Mentor Graphics and Valid Logic EWS. The designer
can usa any of these systems in conjunction with AMCC's
MacroMatrix software package to perform schematic caplure,
Engineering Rules Checking {AMCCERC), simulation, automatic test
pattern formatting (AMCCSIMFMT), AMCC Vector Rules Checking
(AMCCVRC), Front-Annotation and Back-Annotation (AMCCANN).
Simulation, AMCCERC error checking, AMCCVRC rules checking,
Front-Annotation and Back-Annotation are also supported on
VAX/VMS systems with LASAR 6,
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The Q14000 Series arrays are BiICMOS arrays. They have the ability to
oxternally interface to either Schottky TTL, ECL 10K or ECL 100K. ECL
10K or ECL 100K may be standard-refersnce or +5V reference ECL.

As an added feature, the Q14000 Series provides the ability to mix ECL
10K, CMQS and TTL or ECL 100K, CMOS and TTL on the same array.
ECL 10K and ECL 100K outputs are also allowed on the same array,
regardless of the ECL type used for input. For other combinations, please
contact AMCC Marketing. '

All of the interface options are realized through the choice of appropriate
macros, and personalized with the metal masks only.

AMCC describas the density of its iogic arrays in tarms of equivalent gates
(2-input NAND gates), which are a function of the density of the availabla
macros and the number of cells available in any given array. The density
of the Q14000 Series is described below.

TABLE 1-2
ARRAY DENSITY
Array Equivalent Gates
Q140008 13440
Q91008 9072
Q60008 5760
Q21008 2160

1-7
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The arrays in the Q14000 Series share 8 common macro function library
which contains a wide selection of fully characterized logic functions
varying from S8I to MSI densities. The higher functionality macros have
correspondingly higher equivalent gate densities.

Examples of the basic logic functions include simple and complex gates,
EXOR-nets, latches, decoders, MUXs, 4-bit counters, a 4-bit universal
ragister, buffered input, high-speed ECL input, buffered and’ unbuflered
output and ECL output macros which contain fogic, buffers and output
translation.

AMCC logic arrays are structured to allow the components spread across
soveral cells to be interconnected into a single high-functionality MS|
macro. These hard-wired MS|I macros guarantee consistent and
predetermined circuit performance. AMCC recommends that designers
use the higher functionality MSI macros whenever possible.

Many interface macros in the Q14000 Series macro library have
high-speed (H) options in addition to the standard (S) option of the macro.
Several macros have low-power (L) options. These macro options allow a
designer to selectively program crilical O paths with high-speed
operation while implementing the remainder of the /O in lower power
standard-option macros.

The AMCC BICMOS Series arrays provide a higher performance /0
capabhility than do CMOS and other BiICMOS arrays. The AMCC BiCMOS
Series arrays provide a bipolar drive capability on the macro outputs that
drive internal nets. Intrinsic gate delays, when critical paths are
imptemented on pure CMOS arrays, can be 2-20 times longer.

1-8
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The AMCC BICMOS Serias arrays are similar to the AMCC Bipolar Series
arrays in that the extrinsic dalay (fan-out and metal loading delay)
accounts for a small portion of the overall path dalay. This reducas
post-routing problems and ellows a much higher perfiormance to ba
achieved.

TYPICAL APPLICATIONS

Typical gpplications include high-speed computers, graphics,
communications, tast aquipment and instrumentation. Designed to
operate in the full MIL-SPEC temperature and voltage ranga, the
Q14000 Series also has applications in radar, EW, avionics, guidance,
flight simulation and other military systems.

FEATURES

A summary of the features of the Q14000 Serles includes:

o 13440, 8072, 5760 and 2160 aquivalent gate versions

¢ 1.5-micron Bipolar/CMOS technology - N-type epitaxiat for both
NPN oxide-isotated bipolar and CMOS

e 3-layer metal for sea-of-cells arrays (Q14000B/Q6000B)
e 2-layer matal to customize base array (all arrays)

o 100% autoplace and autoroute with up to 95% logic cell
utifization
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System-level muitiple-cell MSI macros

Schottky TTL, low-power Schottky TTL, -CMOS, ECL 10K and
ECL 100K /O compatibility

Standard-reference ECL or + 5V referenced ECL
Speed/power programmable /O macres
On-chip translators for mixed mode interface

Both ECL 10K and ECL 100K outputs may appear on the same
array (placement restrictions apply)

Lower overall worst-case muitipliers than with CMOS
Fast on-off chip delays

Low fan-out degradation

High Internal noise immunity

Unused cells do not digsipate power

Internal core uses ne DC current despite bipolar drivers
Multiple power supply options available

Full MIL operating renge (-55°C ambient to +125°C case,
+ 10% power supply)

Wide selaction of packaging

¢ Supported on engineering workstations:

e Daisy

+ Valid Logic

» Mentor Graphics
Supported on LASAR 6

Full CAD suppon, including post-autoroute, worst-case timing
enelysis

1-10
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EWS DESIGN FLOW

/ Clrcuit Spec /

L

[

)

Complle EWS Netlist
minor checking
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" Run: AGIF

Generates: A
CIRCUIT.SDI

" Run: AMCCERC
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AMCCXREF.LST
AMCCIO.LST
AMCCERC.LST
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. Run: AMCCANN koo
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OUTPUT.DLY

Annotation Delay Fite(s} | desired,
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* Create Simulation
/ Control, File(s) / A
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*AMCC can be contracted to perform these staps.

Figure 1-1
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EWS DESIGN FLOW (Continued)

Run Simuiation(s)

Generate:
Output Files

(903)

O

™

Run: AMCCSIMFMT

Generate:
Formatted Simulation

ey

Output Flles

On error

on arvor

: 2
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Run: AMCCVRC
Generate:
AMCCVRC.LST

*

on error
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d

Run: Fault Grading

)

)/ / Validation Forms, /

Waivers

A

Design Submission

Figure 1-1

* AMCC can he contracted to perlorm thase steps.
** AMCC does not support this function at this time.
“*+ | ASAR 8 only.
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L Acceptance Review
MCC runs AMCC ERCs
AMCC VRCs and
Simulations

QN error

EWS DESIGN FLOW (Continued)
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Figure 1-1
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DEVICE ARCHITECTURE

The AMCC logic arrays are formed from & customer specified design
added to an AMCC pre-processed silicon base array. The base array for
the Q14000 Series BICMOS arrays is composed of two types of cells, /0
and Basic cells. Each cell consists of a number of uncommitted
transistors and resistors,

The basic cell layout of the arrays is demonstrated with the Q9100B,
shown in Figure 2-1. Table 2-1 summarizes the cell resources and Table
2-2 summarizes the power-ground resources for the Q14000 lagic array
series.

Q9100B and Q2100B arrays are channeled arrays fabricated with double
layer metal BICMOS technology. Q14000B and QB0OOB arrays are
channel-less “sea-of-cell" arrays fabricated with triple- layer metal BICMOS
technology. In both cases, inter-cell routing takes place on two mstal
layers.

MACRO CONFIGURATION

A customer design is described via schematics using the macros
contained in the released library for the array serias. Macros are
individually configured in an array by interconnecting the components
within a cell with the first layer metal to form the customer-selected macro
functions. Macro placement is performed automatically by the AMCC
Propristary CAD software.
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Q14000B ARRAY LAYOUT
Industry’s First Sea-of-Cells Architecture
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TABLE 2-1
(14000 SERIES CELL RESOURCE SUMMARY
Quantity:
Cell Type: Q140008 { Q91008 | QS000B | Q21008
Logic (Basic) cell 3360 2268 1440 540
Interface {1/0) cell 226** 160 132 80
Bidirgctional 1/0 cell - 40* - 20*
Fixed power/ground pads 58 56 50 28
Total Array Pads: 282 216 182 108

* Single-cell bidirectional limit. Refer to "TTL Bidirectional Macros® and
"ECL Bidirectional Macros".

*» Because of tester limitations, only 224 of the 226 I/O pads can be used
as signal /O pads prior to July, 1989. Added power and grounds are
not considered ta be IfO signals.

TABLE 2-2
Q14000 SERIES POWER AND GROUND RESOURCES

MODE DESCRIPTION  [Q14000B{ Q91008 | Q0008 [ Q21008
TTL Vee (+5V) 3z 32 26 16
SYSTEM [GROUND 24 24 24 12
ANY ECL |vce ** 40 40 34 20
SYSTEM |Vgg * 16 16 16 8
MIXED |Vcc (+5VDC NOM) 8 8 4 4
TTLMIX | Veg * 16 16 16 8
and ECL |TTL GROUND 8 8 8 4
SYSTEM |ECL Ve ** 24 24 22 12 -
MIXED
+5V Vee {+5VDC NOM) 32 3z 26 16
SYSTEM |GROUND 24 24 24 12

* VEe Is -5.2V FOR STD-REF ECL 10K
~4.5V FOR STD-REF ECL 100K
OV FOR + 5V REF ECL 10K OR ECL 100K

** Vee is OV FOR STD-REF ECL 10K
OV FOR STD-REF ECL 100K
+5V FOR +5V REF ECL 10K OR ECL 100K

2-7
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INTERCONNECTIONS AND ROUTING

interconnections between macros (routing) on the Q91008 and Q21008 -
arrays use both the first and second layers of metal, following specific
routing tracks. Routing is done on the second and third layers of metal for
the 140008 and QS000B arrays. Routing is performed automatically by
AMCC proprietary CAD software.

To allow for a high logic cell utlization and an optimum layout for
high-spead logic designs, a liberal allocation of first metal horizontat
routing tracks and second mata! vertical rouling tracks have been
incorporated into the architecture for the Q9100B and Q21008 arrays. For
the Q140008 and QB0008B, these are sacond metal vertical and third metal
horizontal tracks.

Additionally, the AMCC CAD software has been designed to automatically
transform a logic design implemented in AMCC macros into an efficient
high performance 'ayout design. If there are sensitive timing and/or skew
constraints, AMCC can oplionally offer preplacement of the macros
implementing these critica! areas.

The customization of the array I3 performad by adding the 2-layer metal

interconnect, representing the macros and their interconnaction, to the
base array.

2-8
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BASIC CELLS

The internel logic celis, called Basic cells, utitize both CMOS. and bipqlar
devices. The internal logic is performed in CMOS while the bipolar device
pairs provide necessary drive capability.

The Basic cells are organized to support high-tevel logic functions such as
latches, muitiplexors, decoders, etc. Simple and complex gates can also
be made from these cells.

I/O CELLS

The interface to the arrays is accomplished in the mostly bipolar
input/output cells on the Q14000 Series Logic Arrays. The IO cells are
located around the perimeter of the array. For all arrays, ECL- and
TTL-translators and most of the required bufters are included in the ¥O
cells for externat interfacing to both ECL and TTL. Each individual O cell
is configurable to be either TTL, ECL 10K or ECL 100K.

On the Q91008 and Q2100B arrays, only certain /O cells can support a
single-cell bidirectional macro. These are on the left side of the arrays,
across two quadrants. The Q9100B and Q2100B are limited to 40 and 20
single-cell bidirectional macros respectively.

No I/O cells on the Q140008 and Q6000B arrays will support single-cell
bidirectional macros.
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Q9100B DIE LAYOUT
tnternal Intermat 10 Intemal  Intermal
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Single cell bidiractionals can only be ptaced in the following cells. Other
interface macros may use these IfO cells.
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Figure 2-1b
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OVERHEAD CIRCUITRY

In addition to the cells, each array contains overhead circuitry: bias
generators, voltage references and voitage regulators. Overhead circuitry
is predefined by AMCC for the Q9100B and Q2100B. For the Q1400B and
Q8000B arrays, the number of voltage generators used (VRB and VTA10K
or VTA100K) will depend on final ptacement.

INTERFACE OPTIONS

The array itself can be configured to be 100% TTL, 100% ECL 10K, 100%
ECL 100K, TTL/ECL 10K or TTL/ECL 100K, with either dual power
‘supplies or a singla +5V supply avaltable for either the 100% ECL or
mixed mode IO circuits, (See Table 2-3.) In addition, both ECL 10K and
ECL 100K outputs may be used on any given array. Only one type of ECL
is ellowed for input.

TABLE 2-3
POWER SUPPLY OPTIONS*

SINGLE POWER SUPPLY | DUAL POWER SUPPLY
. +5vV | 5.2V | 4.8V | +5V/-5.2V | +5V/-45V
100% TTL ) - - - -

100% ECL 10K o o 0 - -
100% ECL 100K o] 2] ] - -
ECL 10K/TTL 0 - - ] o
ECL 100K/TTL o - - 0 o]

* ECL 10K cen be opereted at ECL 100K voltages and visa versa
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INTERFACE GUIDELINES

A summary of the interface guidelines for the four O modes of operation
are shown in Figure 2-2. Most of the I/O macros for the Q14000 Series
include buffer functions, to simplify IfO selection. The designer should
review the /O options to determine where these options would enhance
the circuit efficiency.

MACRO SUMMARY

Refer ta the macro summary and index (Section 8) for a iist of the macros
available for the Q14000 Series Logic Arrays. The library and its summary
sheets are for use during macro conversion or when creating a new
design direcily from the available functions. If other macro functions are
desired, please consult AMCC.

The macro summary in Section 6 is divided into six segments: TTL
Interface, TTLMIX Interface, ECL Interface, Basic Logic Macros, MS!
Macros and Special macros. The macros are In alphabetical order within
those sections.
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1/0 MACROS

Interface macros are documented in Sections 6-1, 6-2 and 6-3. All signals
going on or off the chip require the use of an appropriate interface macro.

TABLE 2-4

/O MACRO DOCUMENTATION INDEX
Section Interface Macro Type

6-1 TTL for 100% TTL

TTL for ECL/TTL with +5V
6.2 TTL for ECL/TTL,
dual power supplies
6-3 ECL, any

For +5V only circuits, the TTL macros are selected from the TTL section,
Section 8-1. For dual power supply circuits, the TTL macros are selected
from the TTLMIX section, Section 8-2. The EGL macros are selected from
the ECL section, Section 6-3. The same ECL macros are available for use
with standard referance voltage or for + 5V reference voitage circuits.
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TTL INPUT (ITxx macros)

Q14000 Series TTL input macros contain input butfers. TTL leval detection
is parformad in this input macro. For circuits with a single +5V power
supply, the buffer provides the signal bulfering required to drive internal
circuits. For dual power supply circuits, the buffer also provides signal
translation from TTL input levels to tha internal GMOS signal level needed
by the array, which operates between ground and the negative power

supply. :

TTL OUTPUT {OTxx macros)

The Q14000 Series arrays provide 20mA current sink, 1mA current source
capability. The TTL output is diflerantially driven by the bufiered logic that
is part of the TTL output macro.

The Q14000 Series arrays handle TTL totem-pole, open-collector and
3-stated output options. The 3-state output macro enable pin may be
driven by any internal-level logic signal (the output of an input or internal
logic macro). The signal driving the enable pin must be named on the
schematic and must be listed in the simulation signat format,
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BIDIRECTIONAL TTL {UTxx macros)

The I/O cell for the Q9100B and Q2100B arrays supports bidirectional IO, -
The input and output functions follow the same design methodology as
the ITxx and OTxx macros. The bidirectional macro enable pin may be
driven by any internal- level logic signal (the output of an input or internal
logic macro). The signal driving the enable must be named on the
schematic and must be listed in the simulation signal format.

Bidirectional macros are placed in specifically dasigned /O cells, timited to
20 on the Q21008 and 40 on the Q91008 arrays.

For the Q14000B end Q6000B arrays, & bidiractional I/O macro requires
two /O calls.

When a bidirectional TTL macro is required, either for the Q140008 or
QB000B arrays or when tha number of single-cell bidirectionals on the
Q391008 or Q21008 arrays are inadequate, use ona input macro and one
3-statad output macro (TTL} combined and tied togethar gutsida of the
package.

For example, usa IT12 with OF24 or IT52H with OT84H (Q91008/Q21008B
examples). See Figure 2-3.
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FOR BIDIRECTIONALS BEYOHD THE RESTRICTED UTE?, UTe?
USE OHE IHPUT AHD OHE OUTPUT (3-STATE) MACRO

STRAP TOGETHER OUTSIDE THE PACKAGE

IF AN IHTERHAL STRAP [$ REQUIRED (LESS PACKARGE PIHS)
COHSULT AMCC FOR A CUSTOM PATCH

THIS APPROACH REGUIRES A PAR

Figure 2-3
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ECL INPUT {IExx macros}

ECL input macros contain an RC compensation network and an input
butfer. ECL inputs function in the same manner on circuits which have
+5V referenced ECL input with a single + 5V power supply.

ECL OUTPUT (OExx, OKxx macros)

, and the buffer is included in the output
macro. The Q14000 Series ECL output buffers drive 50 ohm ECL outputs.
If an output is designad for a ditferent termination, it is referenced in the
macro documentation. ECL output macros are grouped by logic function
in Saction 6. A specific version of the macro (OExx or OKxx) is selected
based on ECL type.

‘ TABLE 2-5
ECL MACRO SELECTION
Q14000 Series ECL 10K ECL 100K
+5V REF | GND REF +5VREF | GND REF
INPUTS 1Exx 1Exx IExx 1Exx
OUTPUTS OB OExx OKxx OKxx
Bi-direc. UExx UExx UKxx LIk
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BIDIRECTIONAL ECL (UExx, UKuxx macros)

Tha Q9100B and Q2100B array I/O cells support bidirsctional ECL 1/0.
The input and output functions follow the same design methodology as
the JExx and OExx/OKxx macros. The macro enable pin may be driven b_y
any internal-level logic signal (the output of an input or internal logic
macro). The signal driving the enable pin must be named on the
schematic and must be listed in the simutation signal format,

Bidirectional macros are placed in specifically designed I/0 cells, limited to
20 on the Q21008 and 40 on the Q9100B arrays.

For the Q140008 and QB000B arrays, a bidirectional /O macro requires
two /O cells.

When a bidirectional ECL. macro is required, use one input macro and one
output macro combined and tied together gutside of the package.

For example, use the IE23 with the OE70 (Q9100B/Q2100B example).
See Figure 2-4.

4
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) fmiee

FOR ECL, OHE METHOD IS A HIRE-OR HET
AGAIN, TIE TOGETHER OUTHIDE THE PACKAGE

Figure 2-4
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+ 5V REFERENCED ECL/TTL

AMCC offers the option of having ECL 10K or ECL 100K aveilable with the
use of a single +5V power supply. The ECL logic threshold levels are
shifted, but retain their high-spaed characteristics. This + 5V referanced
ECL mode allows the partitioning of a high-speed TTL design into multipte
AMCC devices using a single +5V supply, while providing high-speed
ECL IO between the arrays qn_the same PC board and full system TTL
compatibility.

ALTERNATIVE ECL TERMINATIONS

The standard ECL termination is 50 ohms tied to VT, where V1T = 2.0V
for standard reference ECL. An alternative termination is 80ahms to
ground with 130 ohms to Veg where VEE = -5.2V. For other tarmination
configurations, consult AMCC.
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CHARACTERIZING THE ARRAY - THE CHIP MACROS

The AMCC EWS schematic convention for the specification of the array
and its /O mode, power supply, product grade, and circuit identification
{MiLitary or COMmercial) is through the use of a CHIP MACRQ. The chip
macros carry additional array-specific information used by AMCC
MacroMatrix software in processing the dssign.

The chip macro POWER_SUPPLY parameter allows the user to specily
-5.2V, 4.5V or +5V for 100% ECL circuits and -5.2V or —4.5V for Veg for
dual-power supply mixed ECL/TTL circuits.

Refer to EWS Schematic Bules and Guidelinas (Section 3 in Volume 1) for
placement and hock-up procedures. Volume |, Section 6-8 also
documents the chip macros and their parameters.

AMCCERC TECHNOLQOGY CHECK

The AMCC MacroMatrix ERC technology ERC report will list errors due to
improper selection of macros based on the /O mode selected via the chip
macro.
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FIXED POWER AND GROUND PLACEMENT

The chip macro graphics include the pads designatad for use by the fixed
power (Vcc) and ground (VEg) pads required for that particular array and
the specified I/O mode. Any power and ground pads added by the user
are [p_addition 1o the fixed power and ground requirements. The
information on the chip macro graphic is commentaryv. AMCCIO.LST and
AMCCPKG.LST provide a detailed listing of the fixed power and ground
pad usage.

power and ground pads provide the minimum number of power and
grounds for the array.

POWER BUSSES

The power busses supporting the internal array are isolated from the
busses supporting the peripheral /O cells to minimize the effact of noise
coupling between the core and the 1/O. The TTL and tha ECL ground
busses are kept isolated on the chip.

When necessary, there are macros avaflable to provide extra TTL power

(ITPWR), TTL ground (ITGND), and ECL power or ground (IEVCC),
depending on tha reference voltage.
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SIMULTANEQUSLY SWITCHING OUTPUT MACROS

For output macros, TTL outputs are considered to be simultansously
switching if they switch within 3ns of each other. ECL outputs are
considered to be simultaneously switching if they switch within 2ns of each
other, '

e ECL-2ns
e TTL-3ns

ADDING EXTRA TTL Vcc - TTL GROUND PAIRS
(ITPWR-ITGND)

As a design guideline for 100% TTL circuits and for mixed mode ECL/TTL
circuits, the designer should allocate a minimum of one additional TTL Vcc
pad and one TTL GROUND pad to any quadrant of the chip that has more
than eight (8) simultaneously switching TTL outputs.

An additional pair is required for each additional eight (8) simultanecusly
switching outputs in that same quadrant. (Ses Table 2-6.)

ADDING EXTRA ECL 10 Vce
{IEVCC)

As a design guideline for any standard reference or +5V reference ECL
circuit, the designer should allocate a minimum of one additional ECL V¢g
pad to any quadrant of the chip that has more than eight (8)
simultansously switching ECL outputs.

An additional ECL Ve (IEVCC) pad is required for each additional eight

simultaneously switching ECL outputs in that same quadrant. {See Table
28) :
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TABLE 2-6
ADDITIONAL POWER/GROUND
Q14000 SERIES
# OF SIMULTANEOUSLY ADD TTL Ve - TTL GROUND
SWITCHING TTL OUTPUTS ADDED ITPWR - ITGND PAIRS
PER QUADRANT
0- 8 0
9-18 1 (2 pads)
17-24 2 { 4'pads)
25-32 3 (6 pads)
33-40 4 (8 pads)
41-46 5 (10 pads)
# OF SIMULTANEOUSLY
SWITCHING ECL QUTPUTS ADDED IEVCC
PER QUADRANT
1- 8 0
9-18 1 (1tpad)
17 -24 2 ( 2 pads)
25-32 3 (3 pads)
33-40 4 (4 pads)
41-48 5 ( 5 pads)
49 - 50 8 (6 pads)

There is a MAXIMUM of 56 1/O cells per quadrant in the Q14000B. The
580 limit in a quadrant for TTL is 48 TTL SSO + 5 power-ground pairs {10

pads). The S50 limit in a quadrant for ECL is 50 + 6 IEVCCs.
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SPECIFYING ADDITIONAL POWER AND GROUND

When additional power and ground pads are desired, the power macros,
ITPWR or IEVCC, and the ground macros, |[EVCC or ITGND, are placed
on the schematic in the quantity desired. IEVCC will be considered a
power pad for +5V REF ECL circuits and a GROUND pad for STD REF
ECL circuits.

The added power and ground macros each occupy one /O cell and use
its pad. Inclusion-of the requirements for extra power and ground is part of
the required design submission documentation.

SWGROUP PARAMETER

When the added power and ground is for simultaneously switching
circuits, use the macro parameter SWGROUP to tag thesa macros to the
group to which they belong. AMCCERC cannot issue error or wamning
messages on insufficient power or ground if the parameter is not used.

ADDED POWER AND GROUND PLACEMENT
Added ground and power pads must be interspersed with the

simultaneously swilching signals during placement.
They should be placed on pads that allow connection to the an internal

Package power or ground plane whenever physically possible, to avoid
the use of an external packaga pin for these macros.
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AMCCERC.LST: TOTAL SIGNAL PADS REQUIRED

The AMCC MacroMatrix Population ERC check will correctly reflect the cell
count and the total pad count for the design independent of the package
selected. The population ERC will report this number as the number of
TOTAL ARRAY PADS used by a circult, the sum of all fixed power and
ground, all added power and ground and all interface signals. For a
package with no internal power/ground planes, this number is used to
select the correct package size,

The number of signal pins that must be available on a package that hag
internal power/ground planes is the sum of all O signals plus any of those
added power and grounds that could not be placed to connect to an
internal package plane (i.e., that will require a packaga pin).

AMCCERC.LST will also report on the SUM_TOTAL_I/O which is the sum
of all YO pads used by I/O signals and added power and grounds. Prior
to placement, this number can be used as a guideline In selecting a
packaga.
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MACRO PIN FAN-IN LOADING

Any macro input pin with a fan-in load greater than one has an asterisk (*)
and the fan-in value is listed in the macro documentation in Section 6. The
fan-out load of a macro is the sum of the fan-in loads of the macros it
drives.

INTERNAL FAN-OUT

Each internal macro output pin is specified to drive a maximum fan-out
ioad. Maximum fan-out limits are specified for individual macros in the
macro documentation in Section 6. The fan-out ERC checks for excessive
fan-out loading.

DERATING FAN-OUT LIMITS

For clock or distortion-sensitive paths, at speeds up to 100MHz, the
maximurmn fan-out for sach macro output pin in the path must be derated
by 20%. For clock paths at speeds equal to or greater than 100MHz, the
maximum fan-cut should be derated by 40%. The fan-out ERC will check
for a derated fan-out load limit if tha FOD net parameter has been used.

AMCC requires the use of the FOD parameter on all clock nets.

TABLE 2-7
DERATING GUIDELINE
OPERATING SPEED: DERATE BY: FOD VALUE
< 100MHz 20% 20
= 100MHz 40% 40
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STATIC SIGNALS

When an internal macro has an unused pin or it is desired to tie an internai
macro input pin to "1" or to "0", the pin is tied to global VSS ("0") or VDD
{"1%), not to global GROUND.

When an putput or bidirectional macro has an unused input pin that has
no hook-up restriction, the pin is tied to global GROUND and not to VSS or
VDD. Global GROUND is a logic zero. To tie one of these pins to logic
"1", they must be driven by a macro.

VDD and VSS are connected to the internal VDD and VSS busses but are
not counted in the internal pin count. Global GROUND is not connected to
anything, i.e., it is allowed to float. 1t is not counted In the internal pin
count.

To help the designer, the AMCC MacroMatrix ERC Hook-up check will
detect improper interconnects made with global GROUND, VSS and VDD .
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INTERNAL CELL UTILIZATION

To insure routability, the recommended maximum internal cell utilization
(celi population) far arrays in the Q14000 Series is 95%. Starting designs
should target ~70% internal cell utilization to allow for ~20% design
expansion during debug, re-design, enhancement, and testing logic
additions.

Designs in excess of 95% internal cell utilization for these arrays are
considered risky if their internal pin count also exceeds recommended
limits or If other placemant requirements exist that could cause conflicts.

Compute actual internal cell utilization by first summing the number of
Basic cells used by the circuit, and then by dividing that sum by the
number of Basic celis available for the particular array.

TABLE 2-8
RECOMMENDED MAXIMUM
INTERNAL CELL UTILIZATION
BASIC CELLS

ARRAY %
Q140008 95
Q91008 95
Qe0008 95
Q21008 95

AMCC MacroMatrix ERC software computes the internal cell utilization.
The software generates a warning if cell utilization exceeds recommended
limits and an error if it exceeds 100%.
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ODD-CELL UTILIZATION RESTRICTION

BICMOS odd-sized macros (requiring 3, 5, 7, stc. cells) cannot be
reversed in placement (flipped) as most macros can be. As a result, a
further utllization check must be made to insure that -placement can he
achieved.

Compute the internal odd-cell utilization check as foliows:

» Count the number of odd-cell macros. This is the number of
odd-sized internal macros excluding those macros of size one
{1). Use the BICMOS/Bipolar Macro Occurrence report as a
worksheet. Enter the number of cells per macro in one column
and the number of occurrences into the second column. This
new occurrences column only contains entries for macros with a
cell size of 3, 5, 7, 9, etc. Sum this cotumn.

o Count the number of one-cell macros. In a third column, enter
the number of occurrences of one-cell macros. Sum this
column,

e Compute the number of vacant cells where:

number of number of
= Basic cells + Basic cells
available used

vacant
cells

The Population ERC report provides the SUM_LOGIC entry
which is the sum of internal logic (Basic) cells. The number
used Is listed under CIRCUIT; the number available is listed
under AVAILABLE. Subtract used from available.

e The number of odd-cell occurrences must be less than or equal
to the sum of the vacant cells and the number of one-cell

OCCUrrences.
number of number of
odd- cll Vzg;‘:‘ + one-cel
occurrences occurrences

If the equation is not met, placement may not be possibie.
Consult AMCC.

The MacroMatrix ERC software will be expanded to perform this
additional cell utilization check.
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INTERNAL PIN COUNT

The internal pin count is another measure of the routability of a circuit on a
piven array.

s Prior to schematic capture, thie internal routable pin count
should be estimated and used in the selection of the required
array. A guideline for estimate limit is 20% of the captured
circuit limit. See Table 2-9.

o After capture, the AMCC MacroMatrix ERC software provides a
detailed report on the internal pin count of the circuit. For a
captured circuit, refer to the limits in Tabla 2-9.

TABLE 2.8
MAXIMUM INTERNAL PIN COUNT
/O AND BASIC CELLS
ACTUAL ESTIMATED
ARRAY LIMIT LIMIT
. Q140008 1511 9208
Q91008 7781 8224
QB000B 4986 3988
Q21008 1915 - 1532

s A circuit with an actual internal pin count that is less than the
limit is routable.

e A circuit with an actual pin count that is 1-10% over the limit is
considered risky (may have problems).

e A circuit with an actual pin count of 11-18% over the limit is
considered very risky and may not successiully route.

. & Acircult with an actual pin count of 18% or more over the limit is
considered unroutable and a redesign is required if a larger
array cannot be used.
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Q14000 SERIES BASIC DESIGN RULES AND GUIDELINES

Once the macros have been selected, and the basic circuit defined, the
designer should review the circuit prior to submission to AMCC to verify
that basic design rules have not been violated. Scme of these rules and
dssign checks are listed below.

Guidelines are suggestions tc help ensure first-design success; rules are
design requirements that cannot be violated. For further information, refer
to the Design Submission and Design Validation documents, Section &
and Section 5 of Volume H of this design manual.

e Create a schematic following EWS_Schematic Rules, Section 3,
Volume il

¢ Fen-out - no macro drives more than its rating

» Fan-out derating - critical clock or distortion sensitive paths have
derated clock loading: 20% up to 100MHz; 40% for = 100MHz.
Use the FOD net parametar/property.

s Fan-out - no macro output pin is to drive more than one input
pin of an SSI gete within a macro. Driving multiple inputs on a
MUX is allowed.

e Fan-in - any macro with en asterisk on an input pin has bean
checked for fan-in > 1.

o Pin-restrictions - any macro with an asterisk has been cross-
checked to be certain that it is connacted to or driven from a
legal macro connection,

o Unused macro input pins - INTERFACE MACROS EWS
convention is to ground any unused inputs unless the macro
documentetion indicates that a pin cannot be grounded.
(Grounded signals essume low level logic and physically float.)
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e Unused macro input pins - INTERNAL MACROS EWS
convention and design requirements dictate that unused internal
macro input pins be tied to VDD or VSS.

+ Pin connections - Make certain that input and output pins are
properly connected, including PAD connections.

+ Bidrectional signals - Be certain that bidirectional macro pins
have been connected to a bidirectional connector (EWS
convention). Refer to Volume I, Section 7 for additional
information.

s Grounded output ping - These are not allowed.
¢ Terminated Input pins - These are not allowed.

e Macro type - Check that the proper TTL IO macros were
chosen based on the circuit type.

s Macro typse - Check that the proper ECL versions of the ECL
macros were chosen based on the circuit type.

» Signal names - Check that all connactions - intra-pege, inter-
page, off-chip and 3-state and bidirectional enables - have been
properly named. Refer to Volume I, Section 3 for naming
conventions and rules.

¢ Cell utilization - Do not violate the internal cell utiiization limit
without AMCC approval.

¢ internal pin count - Do not exceed the array limit.

e Additional power and ground - Provide additional power and
ground pins as needed by using the ITPWR, ITGND and IEVCC
macros on the schematic.

¢ Simultangously switching outputs - Use the SWGROUP macro
parameter/property to allow the simuitaneously switching output
ERC check.

¢ When ieaded chip carriers are to be used, care should be taken
to supply sufficient ground pins to allow separation of any
signals where cross-talk may be of concern, e.g., between input
and output signals. Spare pins should be grounded.
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+ Total PAD count - Do not exceed the maximum pad count fimit
for the array. ITGND, IEVCC, and ITPWR macros use cells and
pads and are counted.

e OQverhead Current - Estimate overhead current based on I/0
type and usage. See Saction 5.

¢ Powar - Compute the maximum worst case DC power. Include
any ECL static output power.

« Power - Compute the AC component of the worst-case power,
Combine the DC power dissipation of the interface macros with
the power computed for the internal macros.

s Packaging - Verify that the package selected is appropriate for
the environment and junction temperature (compute based on
power).

» Packaging - Verify that the number of /O signal pads, including
any added power and grounds that cannct use an internal
package power-ground plane, is less than or equal to the signal
pins available on the package.

» Packaging - Verily that the selected haatsink is avaitable for this
array and package.

» Crilical paths - Complete the description of and clearly identify
the critical paths.

» AC Tests - Clearly identify path(s) to be tested with an AC test.

s AMCCERC.LST, AMCCIO.LST, AMCCPKG.LST and several
{renamed) AMCCVRC.LST reports must be submittad. Refer to

Dssign Submission, Section 8, Volumse L.

o Complete simulation documentation must be submitted with the
design, including source files.

+ For guidance in constructing simulation vectors, refer to the
AMCC document:
isst
-Reler to Saction 4, Volume H.

» Placement - Consult with AMCC Applications prior to attempting
a pre-placement file. Review restrictions for duail-cell 1O
macros, simultaneously switching outputs and packaging-
power/ground plane added power and ground macro
placement.
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POWER BUS DISTRIBUTION AND DECOUPLING

Optimal Power Bus Distribution and Decoupling Is dependent on a number
of interactive device and system variables, including the package design
used, the number of simultanecus switching outputs on the device, output
loading, the amount of switching noise contributed by other system
components, the number of power busses and the design of the system
and module power distribution,

AMCC recommends the use of mulli-layer PC boards that provide
dedicated fow impedance power and ground planes. Besides malntaining
a constent characteristic impedance for transmission lines, the planes
provide for a fow impedance return path to the ECL or TTL circuitry and
act as an electromagnetic shield for the signal lines. The distributed
capacitence will also improve noise marging by minimizing “ground
bounce" and crosstalk.

The 2-layer PC boards, on the other hand, may raguire successive
approximations to optimize the system noise margins and reduce externel
noise from baing fed back into the chip through the power and ground
pins. This epproach should only be ettempted In lower performance
systems.

The /O ECL Vcc and the Intemal Voo package pins should be tied
togsther es close to the chip es paossible, using good high fraquency
practices. When mixed KO is combined with multiple power busses, the
TTL GND and ECL Vce (OV) cen be tied directly together at the chip on
multi-tayer boards.
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For 2-sided boards, the location will be system dependent and may
require some experimentation. The primary considerations are the
amount of simultaneous switching, the signal/ground pin ratio and the
isalation betwesn the TTL and ECL signa! lines {(and return paths).

Low frequency (bulk) decoupling is generally provided in the range of 0.5
to 2.0 #f/WATT, while high frequency by-passing should be 100 to 1,000
pF/quadrant. The by-pass capacitors are generally placed as closs to the
chip as possible using high frequency techniques to minimize the
tnductance in the leads, traces, feed-throughs and componants.

The AMCC Q14000 parformance boards usa a 1xf tantalum capacitor in
parallsl with a 470pf ceramic chip capacitor for each of the Internal
VEE/VCC pairs. This same combination Is used for any Ve or additional
Ve package pins with axcellent resuits.
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TESTABILITY

Concepts of tasting and testability must be considered from the baeginning
of any circuit design. AMCC encourages: (1) the use of testability
techniques in circuit design; (2) the use of testehllity analysis early in the
design process so that testability problems can be corrected by design;
(3) the use of fault grading to assess test vactor fault coverage; and (4) an
understanding of the capabilities of today's advanced test equipment in
the development of semi-custom circuits.

STRUCTURED DESIGN

Structured approachss to ensure circuit testability such as LSSD, Scan
Path and BILBO are generally driven by an overall system philosophy to
testing. While AMCC does not promote one structured techniqua cver
ancther, other measures during design can Improve circuit testability.
AMCC does promote the use of overall structured design procedures,
including  functional modularity, bus architectures and clear
documentation.

TESTABILITY ANALYSIS

All teélability measures have one common goat: to enhance controliability
and observability of the circuit. It is a grade on the logic design itself.
Controllability is a measure of the ease in setting a particular node to a
logic leval of zero or one, while observability determines the ease of
propagating the node’s state to one or more primary outputs.
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After a netlist has been created and logic simulation has verified correct
functional performance, testability can be verified by running testability
analysis programs such as DTA (DAISY) or COPTR (TEGAS). (These
programs are currently not supported by AMCC.) '

FUNCTIONAL SIMULATION

The object of functional testing is to detect a single SA1 or SAQ fault in the
clrcuit if one exists. This idsally requires sufficient vactors to "cover" all
possible fault locations. The percent of coveragse is the fault grade of the
vector set. To this end, one approach is to cycle all inputs and ocutputs
through 1-0 and O-1 transitions as a first check after initialization. (This
should cycle all internal nodes as well.) This 2" (n = number of inputs)
brute force approach is not necessary. Minimum vector test sets and
minimum vector test sequences will cover 100% of all observable faults,

Functional simulation vector fault-grading can be performed using the
TEGAS simulator. Fault-grading is used to verify that the simulation bit
vectors sufficiently exercise nodes within the circuit to assure that the
outgoing product matches the customer specification. Insufficient fauit
coverage as determined in a fault grading run may require the addition of
vectors to the set developed to evaluate logical functionality.

AMCC recommands the creation of a sufficient number of vectors to

achieve a fault coverage of 90% or higher, and is prepared to perform the
fault grading task upon request.
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For guidelines in performing functional simulation, refer to Vector

Submission Aules and Guidslines in Section 4, Volume il of this design

manual.

AMCCVRC vector Rules Checker must be run against any AMCCSIMFMT
(AMCC Simulation Format) maximum worst-case sampled simulation
output file,

AT-SPEED SIMULATION

In addition to functional simulation, the customer must perform an
at-speed simulation and timing analysis for all critical (i.e., timing- sansnlve)
paths in the circuit. Refer to the above referenced document

AC TESTS SIMULATION

AC path propagation delay tests require simulation vectors to initialize the
circuit path to be measured and to support the measurement of the path.
Provided the start and stop addresses are clearly documented, all AC
lests may be grouped in one simulation file. Each AC test path must be
clearly documented. A test path is defined as a single input to a single
output.

AMCGCVRC is run against any sampled, maximum worst-case AC lest
simulation output flle in accordance with the rules listed in Section 4,
Voiume II.

If the path propagation delay to be measured is less than 10ns typical,
consult AMCC.
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PARAMETRIC TESTING

Parametric testing for VIioH, VioL is optional and can be realized in saveral
different ways. AMCCVRC can be run to partially chack parametric testing
simulations written with (808} MacroMatrix software. Future releases will
expand the testing performed.

DESIGN FOR TESTABILITY

Some specific design suggestions for improved circuit testability are:

+ Become famillar with the macro library BEFORE beginning the
macrao conversion or design.

« Use synchronous rather than asynchronous circuits whenever
possible - functlonal tests are synchronous.

e Parition the design (use structured design techniques) into
smaller, testable sections, usually along a functional boundary.

e Use degating logic to isolate modules for test.
« Use modular architecture, bus structures.

¢ Break up long counters (> 8).
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s Don't bury states.

¢ Use transparent latches instead of fiip/flops where possible and
use IfO latches instead of flip/flops.

¢ Use macros, especially flips/flops end latches, with RESET or
SET controls where possible to simplify initialization.

e Avoid feedback loops.

« If unavoidable, provide a means to break up feedback loops
during test (degating, enables).

¢ Avoid redundant logic - minimizel - or add test points to unmask
masked faults.

» Avoid derived clocks - they camplicate testing.

« Design in test points, especially in sequential logic. Add test
paints to improve controllability and observability. Perform
testability analysis.

e If /O pins are limited, use demultiplexors to control and
multiplexors to observe internel nodes with otherwise poor
observability (buried states).

¢ Any 3-state enable control signal that is internally generated
must be externally observable, and should be externally
controliable during test.

e Add parity trees for error detection. Or use Scan Path Design ta
simplify test sequence generation or use Level Sensitive Scan
Design to simplify test sequence generation. Keep test
generation in mind while designing the circuit.
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DESIGN FOR RELIABILITY

Some specific design suggestions for improved circuit reliability are;

Become familiar with the macro library BEFQRE beginning the
macro conversion or design.

Be aware of “glitch” circuits. Do not use potential glitch circuitg
to drive clock inputs.

Avoid one-shot pulse generators.
Avoid gated and derived clocks.

Avoid race and hazard conditions. (PRINT_ON_CHANGE filgs
can help identify these.) These are generated by having a signai
follow two or more paths to a common circuit element (a.k.a.
reconvergent fan-out.)

Avoid feedback loops.
 If unavoidable, provide a means to break up feedback loops
during test (using degating, enables).

Avoid feedback paths betwean registers. |f present, compute
the worst-case set-up and hold times and verify opéeration,
(Feedback from the ECL output macros must be handled with
care if used to input to internal latches and flip/flops.)

Add sufficient GROUND for the number of simultanecusly
switching outputs and distribute among these outputs {similar to
distributed ground in a ribbon cable). Add additional extra
ground if there ara extra I/O pins available.

Add extra Vcc as needed for the number of simultaneousty
switching outputs.

Properly derate fan-out on all distortion-sensitive paths and all
clock paths. Keep clock path loading batanced.
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+ Avoid floating nodes on internal 3-state busses or external
bidirectional busses.

¢ Use Johnson {(a.k.a. Mobius, Ring ar Twisted-tail) counters or
separate flip/flops to decode terminat counts. The foading on
the G outputs is identical, efiminating the loading skew (not the
metal skew), and the outputs are a Gray code - only one output
changes state per clock cycle. (Binary countar decoding can
cause glitches.)

¢« Compensate for rising and falling edge loading skews and the
reversed TTL input translator rising and falling edge skews by
inversion as needed to reduce pulse stretch and pulse shrink
phenomena.
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OPERATING CONDITIONS

APPENDIX 2-A

The following tables are taken from the Q14000 Series data sheet and

define the operating conditions, maximum chip ratings

and TTL load circuits.
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COMPUTING PROPAGATION DELAY

The macros selected, the options of those macros, the loading on the
macros, and the final layout of the circuit are all factors in the propagation
delay of any path. The loading may be the interconnact capacitance or
the external load capacitance due to system loading and package pin
capacitance.

There are two approachas that can be usad to compute propagation

delay: Front-Annotation, where a gtatistical estimate (averaged value) of

matal delays based on net sizes is used; and Back-Annotation, where the
actual metal delay is used in the computation.

s PRELIMINARY COMPUTATION - PRIOR TO CAPTURE

The path propagation defays can be gstimated using the statistical wire
dalay tables (Lnet), fan-out loading (Lio} and the appropriate k-factors (k)
for the macros chosen. The equation for the typical extrinsic (load) delay
for a single internal net is shown below and discussed in detail on the
following pages.

tax = K« (Lto + Lnet)

The equation for the typical extrinsic (load) defay for a single output net is
shown below and discussed in detail on tha following pages.

tex = K + (Csystam + Cpackage)
The sum of all typical intrinsic macro delays in the path (tin; specified as
Tpd in the macro documentation) and all extrinsic loading {tex) is then

multiplied by the proper ANNOTATED worst-case timing muitiplication
factor.
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+ FRONT-ANNOTATION - AFTER CAPTURE

After schematic capture, Front-Annotation software is available to provide
the designer with a file of rising and falling edge delays per net (expressed
as NOM, MIN and MAX). By incorporating this file into the simulation
database, the designer can obtain a statistical estimate of circuit
performance.

Front-Annotation uses a metal load delay computed as the average of
metal delays that might be expected for the specific net size on a
specific array. Front-Annotation uses the actual electrical load dslay.
Front-Annotation cannot be guaranteed.

o BACK-ANNOTATION - AFTER LAYOUT

The most accurate method of computing a clrcuit propagation delay
requires that the circuit be completed through layout. Back-annotation
software adds the actual metal delay and fan-out delays into the path.
Back-annotation must be run and accepted as final prior to the generation
of the actual silicon arrays. The Back-Annotation program provides a fils

which includes the ACTUAL_ metal delays in a net along with the actual

electrical load delays.

AMCC guarantees that the silicon will match (will not be slower than) the
results of the Back-Annotation.
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+ TYPICAL INDIVIDUAL MACRO PROPAGATION DELAY

AMCC macro documentation specifies fypical, unloaded mecro path
propegation deleys (Tpd) for each peth through a macro. Some macro
specifications include a different delay for a rising edge (Tpd-+) than for e
faling edge (Tpd+-). Three-state macros have specifications for high-Z
representative switching delays TeHz, Tezn, TezL end TeLz.

The actual macro path deley will be a function of: state of the input date
{low data may have different set-up and hold times than high data);
multiple inputs changing state (e.g., when several OR/NOR inputs change
simultaneously on en internel macro, the delay increeses).

To account for some of these path deley variations, the AMCC macro
specifications have besn expended to show the madel behavior in more
detail. The specificetions ars interpreted as follows:

Non-inverting:
Tpd+ + rising edge input; rising edge output
Tpd- - falling edge input; falling edge output

Inverting:
Tpd +- rising edge input; falling edge output
Tpd-+ falling edge input; rising edge output

Al AMCC EWS simulation models are accurate to within 10ps (two
decimal place accuracy when measured in ns).

AMCC macro spacifications, as documented in the Design Guides and
Design Manuals for the individual array series, show the typical
propagation delay for a path through a macro for nearly all of the possible
conditions. Multiplexer specifications are simplified.
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¢ INTRINSIC SET-UP AND HOLD TIMES

The intrinsic set-up and hold times for the latches, flipfflops and Ms) ¢
macros that include one or more of these types of devices, are specified in
the macro summary in Section 6. The parameters represent the behavior
of the macro as observed at its input and output nodes. Set-up time (Tsu)

is the time that a signal must be stable prior to the active clock edge. Hold
time (Th} is the time that a signal must be held after the active clock edge,

» RECOVERY TIME

Recovery time (Trec) is specified for any latch or flop/flop which has a set
or reset. It is the length of time that a reset/set signal has to have been

inactive prior to an active clock edge. Clocking within the recovery time
lod will result | lictable behavi

Note: Set-up time, hold time, recovery time and minimum pulse width are
all specified as typical values and must be muttiplied by the appropriate
worst-case detay multiplication factor.
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« COMPUTING THE LOADING DELAY FOR AN OUTPUT NET

ECL and TTL output macros are spacified with no capacilive loading on
the macros. The meathod for manual computation of the effect of load

units on the propagation path is:
For each output net:
tex = k + (Csystem + Cpackage)
where
k = the k-factor for output macro as listed in Section &

Ceystem = the system capacitive load as seen by the pin
Cpackage = the package pin capacitanca for that pin

TABLE 3-1
QUTPUT MACRO k-FACTORS
ns/pF
TTL 0.055
ECL 0.045

¢ For TTL or ECL output loads up to but less than 100pf, use Table 3-1.
. For TTL or ECL output loads over 100pf, consult AMCC.,

The AMCCANN user interface on the workstation allows the specification
of the package, the package pin capacitance and the system load. Both
package pin and system load capacitances may be specified as default
values (all pins identical} or on an individual pin or group of pins basis.
The output loading delay is automatically computed and added to the
annotation files. All simulations are performed with annotation delay files.
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o COMPUTING THE LOADING DELAY FOR AN INTERNAL NET
- FRONT ANNOTATION

The method for manual computation of the effect of load units on the
propagation path is:

For each internal net;

tex = K+ (Lio + Lnat)
where

k = the k-factor for the series and the macro option as listed
in Section 8. An overview of k-factors is listed in

Table 3-2. Refer to Section & for the actua! k-factor of
the macro in use.

Lto

h

the sum of the electrical fan-out loads in a net. {Pins
with a fan-in of 2 count as 2 electrical loads)

Lnet

]

the estimated metal delay from Table 3-3, indexed by
the sum of the number of pins in the net minus 1 (i.e.,

index by {net size - 1]} (Pins with a fan-in of 2 count
as 1 physical load)
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TABLE 3-2
TYPICAL k FACTORS - Q14000*
ns/LU
INTERNAL MACROS:

Kup S-option 0.025-0.045
kdown S-option 0.025-0.045
INTERFACE (I/O) MACROS:

Kup S-option 0.025
Kdown S-option 0.030
kup H-option 0.025
Kdown S-option 0.030
Kup L-option 0.025
Kdawn L-option 0.047

*Refor to Saclion 6 for the k-factors for a specific macro.

s COMPUTING Lot

(903}

Compute the statistical metal estimate by counting the physical pins in the
net (driving or source pins and destination pins), subtracting one (1), and
using this number as the index to the following table, The number listed
under a specific array is the estimate for the Ioad units due to metal in the

net.
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TABLE 3-3
FRONT-ANNOTATION
Q14000 SERIES
STATISTICAL WIRE LOADS

Lnet
NET -1 Q14000B Q9100B Q60008 Q2100B
1 1.20 1.18 1.10 1.00
2 2.27 2.20 1.92 1.58
3 3.30 317 2.65 2.06
4 4.30 4.1 3.33 2.50
5 5.28 5.02 3.99 2.89
6 6.24 5.92 4.61 3.26
7 7.19 6.80 5.22 3.61
8 8.13 7.67 5.81 3.94
9 9.06 8.53 6.38 4.26
10 9.98 9.37 6.94 457
11 10.90 10.21 7.49 487
12 11.80 11.04 8.03 5.16
13 12.71 11.87 8.56 5.44
14 13.60 12.69 9.08 571
15 14.49 13.50 9.60 5.97
16 15.38 14.31 10.11 6.23
17 16.26 15.11 10.61 6.49
18 17.14 15.91 11.11 6.74
19 18.02 16.70 11.60 6.98
20 18.89 17.49 12.08 7.22
21 19.75 - 18.28 12.57 7.46
22 20.62 19.06 13.04 7.69
23 21.48 19.84 13.51 7.92
24 22.33 20.61 13.98 8.15
25 23.19 21.38 14.45 8.37
26 24.04 22.15 14.91 8.59
27 24.89 22.91 15.36 8.80
28 25.74 23.68 15.82 9.02
29 26.58 24.44 16.27 9.23
30 27.42 25.19 16.71 9.44

Index using net size - 1.
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TABLE 3-3
FRONT-ANNOTATION
Q14000 SERIES
STATISTICAL WIRE LOADS
Lnet
NET -1 Q140008 Q91008 Q60008 Q21008
31 28.26 25.95 17.16 9.64
32 29.10 26.70 17.60 9.85
33 29.94 27.45 18.04 10.05
34 30.77 28.20 18.47 10.25
35 31.60 28.94 18.91 10.45
36 32.43 29.69 19.34 10.65
37 . 33.26 30.43 19.77 10.84
38 34.09 31.17 20.19 11.03
39 34.91 31.90 20.62 11.22
40 35.73 32.64 21.04 11.41
41 36.55 33.37 21.46 11.60
42 37.37 34.10 21.88 11.79
43 38.19 34.83 22.29 11.97
44 39.01 35.56 22.71 1215
45 39.82 36.29 23.12 12.33
46 40.64 37.01 23.53 12.51
47 41.45 37.74 23.94 12.69
48 - 42.26 38.46 24.34 12.87
49 43.07 39.18 24.75 13.05
50 . 43.88 39.90 25.15 13.22
51 44.68 40.62 25.55 13.40
52 45.49 41.33 25.95 13.57
53 46.29 42.05 26.35 13.74
54 47.10 42.76 26.75 13.91
85 47.90 43.47 27.14 14.08
56 48.70 44.18 27.54 14.25
57 49.50 44.89 27.93 14.42
58 50.30 45.60 28.32 14.58
59 51.09 46.31 28.71 14.75
60 51.89 47.01 29.10 14.91

Index using net size - 1.
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e COMPUTING Lio )

Compute Lo by adding the sum of the electrical toad of all loads driven. If
a destination pin has a fan-in of 2, it counts as two electrical loads and as
one physical pin. A destination may appear to have two physical loads
internal to the macro. In these cases, the macro documentation will
clearly identity the fan-in load represanted by that pin. Physical fan-out
internal to the macro does not affact the physical pin count.

WORST-CASE DELAY MULTIPLICATION FACTCRS

Once the sum of all of the Intrinsic and extrinsic propagation delays in a
path or path segment is computed and adjusted for any external
high-capacitive loading (system load and package pin capacitance), then
the result must be multiplied to obtain the worst-case detay as follows:

Tpduypical « M.F. = Tpdworst-case

Multiplication factors are shown in Table 3-4. The worst-case multipliers
take into eccount the following:

¢ Process variations

» Temperature variations

« Voltage variations

3-12



TIMING ANALYSIS (903)
TABLE 3-4
WORST-CASE DELAY MULTIPLICATION FACTORS
Q9100B and Q21008 ARRAYS
WORST-CASE MULTIPLIERS FOR FRONT- AND BACK-ANNOTATION
WCM
INTERFACE INTERNAL

minimum 0.70 0.70
MINIMUM typical 0.78 0.78
maximum 0.86 0.86
minimum 0.90 0.90
NOMINAL typical 1.00 1.00
maximum 1.10 1.10
COMMERCIAL mlr?lmum 1.1 1.27
(COMS) typical 1.23 1.41
maximum 1.35 1.55
COMMERCIAL merlmum 1.1 1.43
(COM4) typical 1.23 1.89
maximum 1.35 1.75
minimum 1.19 1.59
MILITARY typical 1.32 1.77
maximum 1.45 1.95

minimum represents .90% * typical
maximum represents 1.1% * typical
Commercial: Tj = 130°

Military: Tj = 150°
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TABLE 3-4
(Continued)

WORST-CASE DELAY MULTIPLICATION FACTORS
Q14000B and Q6000B ARRAYS
WORST-CASE MULTIPLIERS FOR FRONT- AND BACK-ANNOTATION

WCM

INTERFACE INTERNAL
minimum 0.70 0.70
MINIMUM typical 0.78 0.78
. maximum 0.86 0.86
minimum 0.90 0.90
NOMINAL typical 1.00 1.00
maximum 1.10 1.10
COMMERCIAL minimum 1.27 1.27
(COMS) typical 1.41 1.41
maximum 1.55 1.55
COMMERCIAL minimum 1.27 1.43
(COM4) typical 1.41 1.59
maximum 1.55 1.75
minimum 1.40 1.59
MILITARY typical 1.55 1.77
maximum 1.70 1.95

minimum represents .90% * typical
maximum represents 1.1% * typical
Commercial: Tj = 130°

Military: Tj = 150°
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TABLE 3-5
APPLICATION RULES FOR THE WORST-CASE DELAY MULTIPLIERS

¢ Set-up time, hold time, recovery time and minimum pulse width arg
multiplied by a worst-case delay multiplier.

» Macro intrinsic delays and extrinsic delays garg multiplied by the
worst-case delay multipliers.

¢ The worst-case multipliers used for the extrinsic net delays should be
consistent with the macro type of the macro driving the net, L.e., nets
driven by the input macros should use the interface macro worst-case
delay multiplier.

¢ Commercial grade muitipliers: The worst-case detay multiplier for the
exirinsic delay caused by output load capacitance is the jpterface
macrg worst-case delay muitiplier.

e COM4 multipliers apply when a power supply of -4.5V is used for ECL
(-4.2v maximum) in a 100% ECL or a mixed ECL/TTL circuit. COMS
multipliars apply for all other cases. Front-Annotation and
Back-Annotation multipliers will be correct as of the {809) release
software but will be inaccurate for COM4 circuits in earlier release
software.

Tha AMCCANN software on the workstations will produce annotation fites
using the correct muiltipliers.
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SELECTING THE CORRECT WORST-CASE DELAY MULTIPLIER

COMMERCIAL SPECIFICATION

Circuit with a —4.5V supply: Commercial worst-case COM4 timing
multipliers are for circuils operating in the 0°C ambient to 70°C ambient
temperature range with a +7% variation on a power supply of —4.5v
(—4.2V 10 4.8V} and a junction temperature maintained at s 130°C.

All other circuits: Commercial worst-case COMS timing multipliers are for
circuits operating in the 0°C ambient to 70°C ambient temperature range
with a =5% power supply variation and a Junction temperature maintained
at s 130°C,

For a junction tamperature that is > than 130°C, or for any other circuit
specification that exceeds the commercial environment specification, use
the Miitary worst-case timing data when computing path propagation
delay or set-up and hold times.

MILITARY SPECIFICATION

Circuit with a —4.5V supply: Military worst-case timing multipliers are for
circuits oparating in the -55°C ambient to + 125°C case temperature range
with a +7% power supply varlation {4.2V to 4.8V} and a junction
temperature maintained at s 150°C.

All other circults:  Military worst-case timing multipliers are for circuits
operating in the -55°C ambient to + 125°C case temparature range with a
= 10% power supply variation and a junction temperature maintained at
s 150°C.
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For a jﬁnction temperature that is > than 180°C, or for any other circuit
specification thet exceeds the military environment specification, consult
AMCC.

MINIMUM PROPAGATION DELAY

AMCC does not specify minimum circuit delays. However, a guidgline for
minimum propagetion delay is 70% of the typical path delay (the annotated
worst-case minimum multiplier is 0.70). Note that both the interface and

the internal macros use the same worst-case minimum multiplier.

Where the performance of a circuit would be affected by excessive speed
in an array, the minimum performance raquiremants must be clearly
documented in the design submission.

s RESULT

The interface macros, both input and output, use a different worst-case
delay muitiplier than the internal macros. The nets driven by interface
macros use the interface macro worst-case delay multiplisr. The nets
driven by the internal macros use the internal macro worst-case delay
multiplier,

To find path propagation delay, first, add the intrinsic (Tpdinterface) and
extrinsic (tex-interface) delays of the interface macros for the path and
mulliply the sum by the correct interface worst-case delay multiplier
(WCMinterface).

317



TIMING ANALYSIS (903)

Second, total the intrinsic (Tpdinternal} and extrinsic {tex-internal) detays
for all internal macros in the path and multiply the sum by the proper
internal worst-case delay multiplication factor (WCMinternal). Sum this
result with the one found for the interface macros to find the total path
propagation delay,

Refer to Section 4 for external set-up and hold time analysis equations.

tpath = WCMinterface « (Tpdinterface + t®Xintarface)
+ WCMinternal » (Tpdinternal + t&€Xinternal)

where
Tpdinterface = sum of all interface macro Tpd delays

texinterface = sum of all extrinsic net delays for nets driven by interface
macros

Tpdinternal = sum of all internal macro Tpd delays

texinternal = sum of all extrinsic net delays for nets driven by internal
macros

WCMinterface = the warst-case delay multiplier for the interface macros
and the nets they drive

WCMinternal = the worst-case delay multiplier for the internal macros and
the nets they drive

ASYMMETRY IN THE WORST-CASE PATH

Each potentially critical path must be evaluated for worst-case conditions,
Both the propagation delay of a rising edge input signal and that of a
faling edge input signal must be computed and compared for pulse
stretch and pulse shrink, For mulliple-input macros, the worst-case
specification may be with one or more inputs switching or not. The worst
potential circuit behavior represented by the macro specifications must be
reviewed.

Minimum pulse-width requirements must be veritied and the minimum path
delay adjusted as necessary to meet these requirements.
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In some cases the minimum delay may be the worst case. AMCC
MacroMatrix releases contain the NOMINAL, MAXIMUM-MILITARY,
MAXIMUM-COMMERCIAL (COMS5), MAXIMUM-COMMERCIAL (COM4)
and MINIMUM timing libraries for the array series.

AMCC design submission requirements Include the simulation of the
circuit for both the maximum worst-case (MIL, COM4 or COMS5) and the
minimum worst-case for functional, at-spaed and AC test simufations.

itis up to the designer to provide simulation vectors that will exercise the
correct worst-case conditions for the macros in the critical path, whether it
is for one input on a macro switching and the others remaining constant or
for murtiple simultanecusly-switching inputs on a macro.

If there is a difference in the functional or AC test simulation resuits
between the maximum and the minimum worst-case timing, hazard and
race conditions are indicated and must be evaluated.

INTERNAL SIGNAL TRACKING GUIDELINE

Many factors affect the signal delay tracking within the array. These
factors include such things as relative position within the device, process
variations, power supply variations, operating temperature and the
characteristics of the various macros. The following may be used as a
guideline when signal tracking Is being estimated.

In BiCMOS, for interface macros, a “like structure” is defined as a similar
macro type with the same option and fan-out load limits. For internal
macros on Basic cells, the macros must actually be identical to be
considered a “like structure",
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e For like structures, for the same edge (both rising or both falling), and
with placement on adjacent rows or cells within a quadrant, the tracking
will be +2.5%.

e For like structures, for the same edge (both rising or both falling), and
with a random placement, the tracking will be +5%.

e For unlike structures, for the same edge (both rising and falling), and
with a random placement, the tracking will be = 10%. (See Table 3-4.)

EXAMPLE OF TRACKING FOR THREE OPERATING CONDITIONS:

- a + - b + - c +
M M i
0.7 1.0 1.45
MINIMUM NOMINAL MILITARY

INTERFACE MACROS

- a + - b + - Cc +

i gy M
Q.7 1.0 1.95
MINIMUM NOMINAL MILITARY

INTERFACE MACROS

From the diagram, for unlike structures, 1.1 * ¢ = 1.45 for an interface
macro, 1.1 * ¢ = 1.95 for an internal macro.
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SIGNAL BALANCING; DISTORTION MINIMIZATION

The case where two paths are required to be Identical in performance is
common. The best results are obtained when the macros are identical
macros and are identically loaded, including wire load. Since placement
cannot be assumed to be able to solve all problems in all cases, the
‘judicious use of paraflel structures (such as buffer trees) to reduce foading
in a path and the use of pulse distortion minimization techniques, such as
inversion of the signal at each macro, will help.

For ECL output cperation at 100MHz snd above, pulse distortion
minimization methods should be used. These include: 1) signal inversion
on alternating macros; 2) short interconnect, a function of fan-out and
metal length; and 3) balanced rising-edge and falling-edge k-factors.

The final analysis for pulse stretch and shrink and balanced path delays
must be performed using Back-Annotation.
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MAXIMUM OPERATING FREQUENCY

(903)

The Q14000 Series is capable of supporting high /O switching rates. The
following is a summary of /O and internal logic performance capabilities:

TABLE 3-6

MAXIMUM OPERATING FREQUENCY
PULSE WIDTH GUIDELINES
Q14000 SERIES BiCMOS ARRAYS

COM | COM MIL MIL
TYPE OF 1/0: MHz | PW-ns | MHz | PW-ns
TTL INPUT S-OPTION 65 7.69 60 8.33
L-OPTION 35 | 14.28 30 | 16.66
H-OPTION 90 5.55 85 5.88
TTL OUTPUT | S-OPTION 50 | 10.00 45 | 1111
(20mA) H-OPTION 65 7.69 60 8.33
TTL OUTPUT | L-OPTION 35 | 14.28 30 | 16.66
(8mA)
ECLINPUT | S-OPTION 110 4.54 100 5.00
H-OPTION 180 2.77 165 3.02
ECL OUTPUT | S-OPTION 110 4.54 100 5.00
H-OPTION 180 2.77 165 3.02
INTERNAL MACROS
TYPE COMS | COM4 | COM5 | COM4 | MILITARY | MILITARY
MHz MHz | PW-ns | PW-ns MHz PW-ns
F/IFFAST | 180* | 180 | 240 | 240 | 165 3.02
F/IF SLOW | 174 154 | 286 | 3.23 | 138 3.62
OTHER 165 | 146 | 302 | 341 | 130 3.84

* limited by maximum driver frequency
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TTL macros operating above 50MHz and ECL macros operating above
100MHz should be documented on AMCCIO.LST via the AMCCANN user
interface.

Flip/flop, latch, counter and shift register documentation includes typical
pulse width specifications. Pulse width is computed based on a 50% duty
cycle. Selected MSI macros (those with flip/flops or latches with feedback
paths) also carry specifications for maximum operating frequency.

To achieve the maximum toggle frequency for the fast flip/flops, they must
be directly driven by ECL interface macros.

Note: For macros other than flip/fflops and latches, there are no timing
errors generated by the timing analysis programs when a Q14000 macro
is driven faster than its specified toggle frequency or when its minimum
puilse width specification is violated. The most common violation is the
use of L-option macros in paths that are operating above 35MHz.

FRONT-ANNOTATION LOAD UNITS

The Front-Annotation statistical wire load unit table was calculated using
the foilowing:

LU= a s (fan-out loadS)b

TABLE 3-7
FRONT-ANNOTATION LOAD UNITS
Q21008 Q60008 Q91008 Q140008
1.00 1.10 1.18 1.20
0.66 0.80 0.90 0.92
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BACK-ANNOTATION LOAD UNITS

The Back-Annotation delay files are derived using the following:

TABLE 3-8
BACK-ANNOTATION DELAY METAL LOAD
UNITS
LU/mm

Q91008,Q21008: first layer metal 1.20 C1
second layer metal 3.00 C2

Q140008, QB000B: third fayer metal 2.0 C3
second layer metal 3.0 c2

Qg9100B, Q2100B:

M1« C1l+ M2+ C2
LU = 1000

Q14000B, Q60008:

M3+« C3+ M2+ C2
LU = 1000

M1 = length of metal 1 in microns
M2 = length of metal 2 in microns
M3 = length of metai 3 in microns

Differences between the Front-Annotation simulations performed at the
customer’s site and the Back-Annotation simulations performed at AMCC
include the differences between the estimated net delay due to estimated
metal length and the actual delay due to actual metal fength. Differences
between the release macro library and the internai macro library at AMCC
may also exist due to on-going development and refinement of the library.
AMCC will perform Back-Annotation simulations using the internal library.

3-24



APPENDIX 3-A {903)

PREVENTING HOLD VIOLATIONS DUE TO CLOCK SKEW

INTRODUCTION

Hold Time violations are a concern wherever 2 storage elements interface
with each other, and are clacked by different drivers. Any muitiple clock
organization or clock distribution tree is subject to this design hazard. The
error typically shows up when the Q output of one F/F dlrectly feeds the D
input of another.

if the clock to the second F/F is delayed duse to tracking or skew, the D
input will change during the set-up/hold window. This can easily be
avoided by using the guidelines and design checks described below.

HOLD TIME CONSIDERATIONS

Figure 3-A-1 shows a typlical 32-Bit shift register being driven by two
clocks. Virtually no considerations are needed to maintain hold time when
the Q output and D input are on flip/Mops that are driven by the same clock
net, i.e., FF15/FF16 driven by CLK1.

iIf the clocks are different as in FF18/FF17, two paths need to be analyzed
to determine if the required hotd time has been satisfied. Path 1 flows
through macros D1 and FF16 (CLK to Q) to the D input of FF17, while
Path 2 is through D2 to the clock input of FF17. Differences in tracking,
fan-out and metal iengths between the paths can be mgnnfncant and cause
encugh delay in Path 2 to create a hold time error.
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Two options are available to overcome the problem:

1. Add 1 or more gates in Path 1 {o offset the delay. Generally, a single
gate as shown in Figure 3-A-1 (B1) will suffice.

2. Minimize the differences to an acceptable level through macro sefection,
placement, load balancing and reduced metal lengths as follows.

* Use identical clock driver macros to improve tracking.
* Balance the clock fan-out loading {Lta) to within 10%,.
* Bafance the clock loads {fan-out + metal) (Lo + Lnet) to within 30%.

* Add a butfer if computation still shows hald time violation

DESIGN CHECK

To compute the hold time of the design, the propagation delay of both
paths needs to be determined while factoring in the effects of tracking.

For Like edges:

o If they are placed on adjacent cells on the sama row or column, a 5%
tracking should be used.

« if the two drivers are of the same macro type and they are placed
within the same quadrant, a tracking of 10% should be used.

o If they are not the same macro but are placed within the same
quadrant, 20% tracking should be used.

For uniike edges:

o If unlike edges and unlike structures but placed within the same
quadrant, 20% tracking should be used.
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Other placement options are not recommended.

Note: it is unlikely that two paths whose tracking in relation to each other
is of concern, would be placed in different quadrants.

The worst-case tracking direction is to reduce the path propagation delay
of both D1 and FF16 by the indicated amount. This includes both the
intrinsic and extrinsic delays.

The general aquation for the example is as follows:
WCMmax » {TRK1 + Tpdp1 + TRKz « TpdrFis - Tpdp2} > Thrryz

The TRK) tracking factor applies to D1 in the example and is 0.9. This
assumes identical driver macros that are placed within the same chip
quadrent (10% tracking). For other options, this should be changed to
0.95 (5% tracking) or 0.8 (20% tracking) as applicable.

The TRK2 tracking factor appties to FF16. In the example, FF16 should
use a 20% tracking to account for the unlike edges and unlike structures
between FF16 and D2. This assumes that the two macros (D2 and FF16)
are both placed within the same chip quadrant.

The computation should be tested at the AMCC minimum test condition
(WCMmax = 0.86) if the expression within the brackels results in a
positive number, If the resuit is negative, then the warst-case maximum
operating condition needs to be tested (WCMmax = 1.35 for Commercial,
or 1.45 for Mil).
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For the example, for a MILITARY circuit, the equation becomes:
0.86 = (0.9 «» Tpdps + 0.8 » Tpdrri6 ~ Tpdp2) > ThFFy7
or
1.45+ (0.9 « Tpdp1 + 0.8 » Tpdrrie - Tpdpz] > ThrF1?
whichever is worse.
Note: While success can bs estimated using Front-Annotation, final
calculations must be made after Back-Annotation using the actual metal

delays. The layout andfor design must be changed if the appropriate test
fails.
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EXTERNAL SET-UP and HOLD TIMES

When the input to the data or the clock or both pina on a flip/fiop or a latch
are supplied from an external signal, than the external set-up and hold
times must be computed. The computations must be for worst-case and
account for processing skew.

To meet design submission requiremants, both the maximum worst- casa
(1.45, 1.95, stc.) and the minimum worst-casa (0.70) equations may nead
to be computed to detarmine the worst-case window for externael set-up
and hold times. Both rising edge and falling edge Input path propagation
must be evaluatad. For deeply-nastad peths, consult AMCC applications.

Table 4-1 provides the external set-up and hold equations for the Q14000
BICMOS Sarias Arrays for four dafinad opareting conditions, MIL, COMS,
COM4 and MIN. The aquations are based on the 20% variation in gn-chig
signal variation discussed earlier in this desigh manual.

Figure 4-1 illustrates the delay paths. Tabla 4-2 provides the definitions for
the terms used in the text, the equetions and in the figure. For tha
worst-case multipliers, sea Table 3-4.

For the BICMOS arrays, the data and clock paths are broken down into
the interface macro and its net (toinput Of tcinput} end the internal macros
and the nets they drive (tp or tg). See Table 4- 2.

Results computed or derived from simulations using Front-Annotation data
cannot be considered as the circuit specification.
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SET-UP TIME - GENERIC EQUATION

When computing the set-up time, it is desirable to assume that the data
propagation path delay is the worst-case maximum and that the clock path

propagation delay is a worst-case minimum for the operating conditions.

The generic equation is;

tsuuxlamal = WCMmax « (ip + TSumacro ) — WCMmin « t¢

For the Q14000 Series and its dual multipliers, the equation hecomes:

tstigxernar = WCMMBXintartace * tDinput + WCMmaxcorg + tp

-~ WCMmirinterace * toinput —~ WOMMINgorg + 1o
+ WCMmaxcors * Toy (macro)

...........................................................

Use the MILITARY or COMMERCIAL equations for set-up time when
{0 + tDinpur —~ 0.82 « (Ic + toinpup = 0.

Use the MINIMUM eguations for set-up time when
D + toinput = Q.82 « (I¢ + lompun) < ©.
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HOLD TIME - GENERIC EQUATION

When computing the hoid time, it is desirable to assume that the data
propagation path delay is the worst-case minimum and that the clock path

propagation delay is a worst-case maximum for the gperating conditions.

The generic equation is:

= WCMmax » ( tc + Thmacro ) - WCMmin » tp

thoxternal

For the Q14000 Series and its dual multipliers, the equation becomes:

= WCMmaXimerlace “ tCinput + WCMmaXco[e sl
- WCMminjntertace * tpinput — WCMmMingore + tp
+ WCMmaxcore * Th (macro)

thextamal

Use the MILITARY or COMMERCIAL equations for hold time when
tc + teinput — 0.82 « (tp + tpinpy) = 0

Use the MINIMUM equations for hold time when
tc + toinput — 0.82  (tp + tpinpun < 0.
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TABLE 4-1
SET-UP AND HOLD EQUATIONS - BiCMOS Q14000 SERIES ARRAYS
Q91008 and Q21008 ARRAYS
MILITARY tstoxternat = 1.45 « tDinput + 1.95+ tD
OPERATING -~ 1.19 « tCinput - 1.59 « tC
RANGE + 1.95 « Tsy (macro)
thexternat =  1.45 « tCinput + 1.95« tC

~ 1.19 « tpinput ~ 1.59 = tp

+ 195« Th {macro)
COMMERCIAL tsuexternai 1.35 « tpinput + 1.55  tD
OPERATING - 1.11 = tCinput - 1.27 « tC
RANGE + 1.55 « Tsy (macro)
COMS5 thexternat =  1.35 + tCinput + 1.55 « t¢

- 1.11 = fDInpul—- 1.27 « fD

+ 155+ Th (macro)
COMMERCIAL Isuexternat = 1.35 « tDinput + 1.75 = tp
OPERATING ~ 111 « tCinput — 1.43 « ¢
RANGE + 1.75 » Tsu (macro)
COM 4 thesternat = 1.35 « Cinput + 1.75~ tC

~ 111 « toinput ~ 1.43+ 1D

+ 175+ Th (macro)
MINIMUM suoxternat = 0.86 = (1D + tDinput)
OPERATING - 0.70 « (t¢ + tCinpu)
RANGE + 0.86 « Tsu (macro)

thexternat = 0.88 + (fC + (Cinpur)

~ 0.70 « (tp + tDinput)
+ 0.86 « Th (macro)
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TABLE 4-1 Continued
SET-UP AND HOLD EQUATIONS - BiCMOS Q14000 SERIES ARRAYS

Q140008 and QB000B ARRAYS

(903)

MILITARY tsugternat = 1.70 + toinput + 1.95 » tp
OPERATING ~ 1.40 « tCinput — 1.59 = t¢
RANGE + 1.95 » Tsy (macro)
thexternat = 1.70 = tCinput + 1.95 « tC
- 140 tDinput - 189+ 1p
+ 1.95 « Th (macro)
COMMERCIAL tstexternat = 1.55 + tDinput + 1.55 « 1D
OPERATING - 1.27 « tCinput ~ 1.27 = tC
RANGE + 1.55 « Ty (macro)
COM 5 thexternat =  1.55 = tCinput + 1.55 « t¢
- 1.27 » fDinpu{ - 127« 1tp
+ 1.55 « Th (macro)
COMMERCIAL tSUextomal = 155 fD[nput + 1.75« tp
RANGE + 1.75 « Tsy (macro)
COM 4 thaxtslnal = 1.55 fCinput + 1.75« t¢
~ 1.27 » tpinput - 1.43 « tp
+ 175 Th (macroy
MINIMUM tstoxtarnal 0.86 « (tp + tDinput)
OPERATING - 0.70 » (tc + tCinpur)
RANGE + 0.86 * Tsu (macro)
thextenat = 0.86 - (IC + {Cinput)

~ 0.70 « (tp + tpinpun
+ 0.86 - Th (macro)
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TABLE 4-2
TERMINOLOGY DEFINITIONS
Defining a "memory macro” as a latch, a flip/flop or an MSI containing one
or the other, the terms used in the equations are defined in Table 4-2.

tp = NOMINAL data path propagation delay from the circuit input
and up to the memory macro data input pin; EXCLUDING the
interface macro intrinsic delay and the extrinsic net delay for the
net driven by the interface macro, computed using
Front-Annotation methodology prior to layout, Back-Annotation
after layout.

toinput = NOMINAL delay dus to interface macro intrinsic delay on
data path plus the extrinsic net delay for the net driven by the
interface macro, computed using Front-Annotation methodology
prior to layout, Back-Annotation after layout.

tc = NOMINAL clock path propagation delay from the circuit input
and up to the memory macro clock input pin; EXCLUDING the
interface macro intrinsic delay and the extrinsic net delay for the
net driven by the interface macro, computed using
Front-Annotation methodology prior to layout, Back-Annotation
after layout.

teinput = NOMINAL delay due to interface macro intrinsic delay on
clock path plus the extrinsic net delay for the net driven by the
interface macro, computed using Front-Annotation methodology
prior to layout, Back-Annotation after iayout.

TSUpacro = TSU as specified in Section &
(specified as typical)

Thiaero = Th as specified in Section 6
(specified as typical)

The specific worst-case multipliers (WCMmax and WCMmin) are based on
the operating conditions and the type of macro involved. The bipolar
interface macros use one multiplier and the CMOS core uses another.

WCMmax = MiLmax, COM4max, COM5max, or MINmax

WCMmin = MiLmin, COM4min, COMSmin or MiNmin  oc© 120ie 3-4
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INTRODUCTION

The TOTAL current (internal cells and YO interface cells) is used to
compute the worst-case power dissipated by the logic array. The
worst-case power as it relates to junction temperature is used to examine
the packaging and the heat-sink requirements of the final product.

The total current is a function of the interface macros used, the options
selected tor those macros, the overhead current, which is e function of the
array chosen, the output terminations and the frequancy of operation,
which determines the AC current used by the internal macros. The total
worst-case current for interface macros and overhead is found by using
the correct worst-case current multiplier for the product grade (MILITARY
or COMMERGIAL).

The total power dissipated by a device is a function of the total worst-case

interface and overhead current, the worst-case powar supply, the ECL
terminations, and the power dissipated by the internal macros.

5-5
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In addition to a straight-forward computation, the designer should review
the following sections if epplicable to the circuit under design:

¢ For some interface macros (es defined in Section 8, Macro
Library documentation), tha current Is state-dependent. See

Compute State Dependent Current.

e For the Q14000B and Q6000B, overhead current is
programmable. Reafer to "Q14000B, Q80008 Typical Overhead
Currant* in this section.

PART 1: INTERFACE MACRO POWER DISSIPATION

MACRO OCCURRENCE TABLE - INTERFACE MACROS

A macro occurrence table can be constructed prior to design capture to
assist in the computation of Interface current and power dissipation. A
macro occurrence table should provide the following data when complate:
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TABLE 5-1
INTERFACE MACRO POWER COMPUTATION

.......................................................................................................

A list of the different interface macros used differentiated by
option;

The number of times (n) each macro appears on the
schematics;

The current (adjusted for state-dapendence) Icc andfor Igg for
one instance of the macro

Tha total currant due to the n occurrences of each macro,
Tha sums of the Icc and Igg currents;

The overhead currents based on the /O maode and the gpacific
array; (For Q14000B, Q8000B; sae Appendix 5-A); both lcc and
IEg components '

The sum of the macro and overhead currents into total Icc and
.total Ieg;

The correct worst-case current multiplier for the product grada
(military of commercial);

The total worst-case Igc and |eg currents;
Tha worst-case voltages, VCG,, and VEE,.:

The product of the worst-case current and the worst-case
valtages for Pcc and PeE;

The computation for any ECL outputs:

number of macros

PEO = 1.3 « hermination * \ it tha same drive

The fine! sum of all three:
Ppc = Pcc + Pee + PEO

5-7
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This table is provided for a captured circuit by the AMCC MacroMatrix
Macro Occurrence ERC.,

FIGURE 5-1
e A e e e oo e e e et ks e e e e
* MACRO OCCURRENCE AND POWER DISSIPATION *
* VERSION 3.00 -~

e W 0 oA oo ool A Aol ok oA e e e ol R ool o e o S oA o ok ol e e e ke o e o ok e

Path Name /USER/CLASS/Q14QUICK
Product Name PRODUCTNAME
Circuit family Q14000

Circuit technology E

Date 14 DEC 1988

Time 12:48 _
Product Grade MiL
PARTIAL LIST
No errors found.

MACRO # SPECS TOTALS
NAME USED | 1ccma | IEEmA | ICCmA | IEEmMA
IE23 1 0.00 1.58 0.00 1.58
IE23H 1 0.00 2,35 0.00 2.35
IE25 1 0.00 4.05 0.00 4.05
IE25H 1 0.00 4.85 0.00 4.85
IEVCC 1 0.00 0.00 0.00 0.00
IT12H 1 3.20 0.00 3.20 0.00
ITGND ) 0.00 0.00 0.00 0.00
iTPWR 1 0.00 0.00 0.00 0.00
QE10 1 0.00 5.45 0.00 5.45
OE70 1 0.00 5.30 0.00 5.30
QK70 1 0.00 5.30 0.00 5.30
OT21H 1 2.00 0.00 2.00 0.00
OT24 1 2.67 0.00 2.67 0.00
UE49 1 0.00 7.65 0.00 7.65
UE4SH 1 0.00 8.20 0.00 8.20
uT27 1 7.30 0.00 7.30 0.00
UT27H 1 9.35 0.00 9.35 0.00
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ICC mA | IEE mA

TOTAL TYPICAL MACRO CURRENT mA 39.94 61.94
TOTAL TYPICAL POWERED DOWN CURRENT mA|  0.00 0.00
TOTAL TYPICAL OVERHEAD CURRENT mA 000 | 121.00
TOTAL TYPICAL CURRENT mA 39.94 | 182.94
TOTAL MAX CURRENT mA

P CURRENT TIMES 1.54) = 61.51 | 281.73
WORST CASE POWER DISSIPATION
VCC (5.5)V X (61.5076}mA/1000 0.34 WATTS
VEE (4.8)V X (281.727)mA/1000 . 1.35 WATTS
ECL QUTPUT POWER DISSIPATION
{(14.0)mA X 1.3V X (8)outputs/1000 0.11 WATTS
TOTAL POWER DISSIPATION 1.80 WATTS
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COMPUTING THE MAXIMUM WORST CASE POWER
- INTERFACE MACROS

To compute the worst-case power, perform the following steps.
+ SELECT THE MACRO OPTION - INTERFACE MACROS

Meny of the interfece macros for the Q14000 Series come with options.
The L-option macros are slower then the S-option macros. They heve a
lower fan-out load capability, lower maximum frequency of operation and
lower dissipated current. The H-option macros are faster than the
S-option macros and heve higher dissipated current. S- end H-option
mecros drive the same loads. See Section 6 index for a list of the interface
macros and their options.

During design, H-option macros. high fan-out drivers and gther
bigh-current _interface macros should be used judiciously to avoid

urnscessary high current/power dissipation. The use of L-option macros
when available can help balance the use of high- current macros providing

speed/power programmability if and only if the minimum pulse widths are
not violated.

To estimate power prior to schematic capture, create a macro occurrence

table of all interface magros used differentiated by option and fist the
current dissipeted by each. Keep Icc and Ige currents separate,

5-10
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o COMPUTE THE STATE DEPENDENT CURRENT

The Icc and {eg values for many of the interface macros are spacified for
HIGH and LOW input. Bidirectionals are specified for enabled and
disabled states.

To compute actual power for any given state of the circuit, the state and
operating duty cycle of each I/O would have to be known, requiring a
detailed vector analysis.

Without specific and unique operating duty cycles, the following procedure
is recommended:

¢ For 2-state outputs (HIGH, LOW), calculate |IEg and Icc as the
average of the two valuas (50% HIGH, 50% LOW).

s For 3-state outputs {(HIGH, LOW, Z or INPUT) calculate as 50%
disabled high impedance Z state or input mode, 25% enabled
HIGH and 25% enabled LOW.
¢ COMPUTE THE TOTAL TYPICAL INTERFACE MACRO CURRENT

Compute the total current used by all occurrences of each macro and sum
thess totals to find:

SUM OF MACROS lcc CURRENT
SUM QOF MACROS Igg CURRENT

Unless the circuit uses a single-power supply these two sums must be
kept separate.

S-11
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+ ADD THE TYPICAL OVERHEAD CURRENT
- 351008, G2100B

The overhead current is the base array current dissipated by the internal
regulators, reference generators, selected /O mode (TTL, ECL, MIXED),
and power supply configuration (+5V, -5.2V, dual supply or other). The
overhead current for the array is specified in the Overhead Current table,
{Refer to Table §-2.) The table is accessed by array and I/0 moda.

Add the overhead current to the appropriate macro current sum already
computed:

© TOTAL Icc = SUM OF MACROS IcC + ICCovenigns
TOTAL lgg = SUM OF MACROS Igg + IEEoverHEaD

TABLE 5-2
Q14000 SERIES TYPICAL OVERHEAD CURRENT {mA)
+5V REF
ARRAY TTLMODE | ECL MODE | MIXED MODE | ECL/TTL
i lec,mA lee.mA legficemA |  lco.ma
Q14000B 12 133* 133%/12 145*
Q91008 18 96 96/22 118
Q60008 12 133* 133*%/12 145*
Q21008 16 70 70/20 g2

* For the Q14000B and QB000B, the ECL overhead current is
programmable, 6., wil depend on the final placement, These
numbers represent the worst-case, - the case where all VRB and
VTA10K or all VAB and VTA100K generators are required.

5-12
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‘e ADD THE TYPICAL OVERHEAD CURRENT WITH WORST-CASE

USAGE ASSUMED
- Q140008, Q60008

Table 5-2 provides overhead current for the Q14000B and Q80008 under
the assumption that all threshold generators for that /O mode are in use.
Since there is programmable powsr-down of those generators that are not
required, this is the highest coverhead cument possible.  Actual
Power-down is not known until place and route are successfully
completed.

To refine the estimate or to compute expected actuals based on
preplacement, refer to Appendix 5-A.

e MULTIPLY BY THE WORST-CASE CURRENT MULTIPLIER
(WCCM) TO FIND THE WORST-CASE CURRENT
= INTERFACE MACROS

Multiply the results by the appropriate worst-case current multiplier to
obtain the worst-case Icc (/cC..) and worst-case lee (IEE,.) current.

IcC,. = TOTAL Igc « WCCM
'EE,, = TOTAL Igg » WCCM

For the Q14000 Series, the worst-case current multiplier, WCCM, is 1.54
for MILITARY and 1.35 for COMMERCIAL grade circuits. The worst-case
Current multipiier is used to compute the worst-case values for all specified
interface macro currants and overhead currents.
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TABLE 5-3
WORST-CASE CURRENT MULTIPLIER
Q91008 Q140008
Q21008 Qe0008
MILITARY 1.54 1.54
COMMERCIAL 1.35 1.35

s MULTIPLY BY THE WORST-CASE VOLTAGE

The worst-case voltage is dependent on whether the circuit s
COMMERCIAL or MILITARY. The typical variation is shown in Table 5-3.
For COMMERCIAL circuits, with a -5.2V or a +5V supply, the voltage
varietion is usually +5%. For COMMERCIAL circuits using VEe = —4.2v,
the variation is = 7%. ’

For MILITARY circuits, the voltage variation is usuafly +10%. Note the
worst-case voltage for the -4.5V supply es listed in Table 5-4 and on the
data sheet, where —4.5V supply varies £7%. The worst-case voltage in
this case is -4.8V for MILITARY or COMMERCIAL.

TABLE 5-4
WORST-CASE VOLTAGE
NOMINAL COMMERCIAL MILITARY
+5.0V +5.25v +5.5V
-5.2v -5.46V -5.72v
-4.5V —4.8V -4.8v

Multiply the worst-case current by the appropriate worst-case voltage:

Peg + IEE,. * VEE,,
PCC + ICCue * VCCuwe

5.14
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s ECL STATIC POWER Peo

The equation used by the AMCC MacroMatrix ERC software to computa
ECL static power dissipation for ECL outputs is:

Pgo = XXmA « 1.3V « NUMBER_OF_ECL_OUTPUTS

where XX is the current based on the tarmination.

The 1.3V term represents the average between VoH and VoL. This is
considered to be the statistical worst-case for this function.

If thare is more than one terminatlon, the power for each is computed and
summaed to find the total PECLoypun -

e ECL OUTPUT TERMINATION CURRENT
Table 5-5 providas the ECL output termination currents used by the AMCC

MacroMatrix ERC software. The currents shown are the average current
(average of loH and loL) and represent 50% terminations active.

TABLE 5-5
ECL 10K/100K TERMINATION CURRENT

STANDARD ; ADJUST POWER
MACRO: COMPUTATION:

TERMINATION: CURRENT:

25 ohm 28.0 mA NO YES
50 ohm 14.0 mA YES NO
100 ohm 7.0mA NO YES
200 ohm 3.5 mA NO YES

* the avarage current (average of {oH and loL) for termination to -2V

5-15
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¢ WHEN 50 OHM OR 25 OHM TERMINATIONS NOT USED

If other ECL output load resistances are used, the actual current value
must be computed for use in this equetion. For a -2V termination, to find
the average current in mA use;

0.7

———— foranyR
R+ (1073 y

lnma =

For the G14000 Serles arrays, the macro occurrence ERC uses either a 50
ohm or a 25 ohm to -2V termination, depending on the macro.

o WHEN VT w -2V
For other termination voltages, an adjustment to the power dissipation

computation must be made by the designer. For a termination voltaga vr,
to find the average current in mA uss:

13V - Vn for any R

| -
A R (107
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* SUM THE RESULT - Total DC power

Sum the results of the macro computations with any ECL output macro
static power dissipation to obtain the total worst-case power dissipation for
the interface macros.

1

Pdintertace = Pcc + Pee + Peo

The result is the total worst-case power dissipated by the interface macros
for the circuit on the target array.
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MACROMATRIX MACRO OCCURRENCE ERC
- INTERFACE MACROS

Currently, MacroMatrix ERC power computations are done with the
worst-state current value, assuming the worst "state” at all times for those
macro specified with HIGH and LOW or ENABLED and DISABLED current,
The power dissipation value computed will be conservative. A manuai
computation can be made to adjust the current used for these macros.

MacroMatrix ECL Static power Is computed with the 50 or 25 ohm
termination under the assumption of 50% terminations active. Differant
termination resistive loads will require manual computation, These loads
should be identified via the AMCCANN user-interface and be listad on
AMCCIO.LST.

MacroMatrix ERC overhead current for the Q14000B and QS000B uses
the afl-availeble-generators-in-use approach and will be conservative. For
circuits with less than 100% /O utilization, a manual computation is
required. Final overhead current velues will not be available until place
and route are complete and Back-Annotation is approved.

In all of these cases, a manual computation is required if a refinement of

the worst-case DC power dissipation produced by the MacroMatrix Macrg
Occurrence ERC is required.

5-18
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PART 2: INTERNAL MACRO POWER DISSIPATION

« MACRO OCCURRENCE TABLE - INTERNAL LOGIC
.A macro occurrence table for internal logic macros can be constructed
prior to design capture to assist in the computation of internal and total
circuit current and power digsipation, as well as cell utilization. A macro
occurrence table for the internal logic should provide:
« Alist of the different macros differentiated by option;
¢ The number of times each macro appears on the schamatics;
e The number of cells used by eech macro
s The number of cells due to n occurrences of the macro
The MacroMatrix ERC produces e BiCMOS/Bipalar Power Computation
Worksheet which lists mecros end their occurrences and which can be

used for AC power analysis as well as for cell utilization checking. (See
Section 2.)

5-19
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¢ COMPUTING AN ESTIMATE OF
INTERNAL CELL POWER DISSIPATION

The equation used to compute internal cell power dissipation is:

Pinternaly = F = 0.2 « G « 20 microwatt/gate— MHz

where: F = the highest frequency in MHz
0.2 = 20% of the gates switching
at the maximum frequency of operation
G (internal gate count) = 3 * internal cell count

The internal cell count Is the number of Basic cells used by the design.
The internal gate count is estimated by multiplying the Basic celi count by
3. The Basic cell count is provided by the MacroMatrix Population ERC
report a8 “SUM_LOGIC". The equation is reduced to:

Pintarnal,e = F + Basic Cefis » 12 microwstt/gate- MHz

This equation provides an astimate of the worst-case power dissipation for
the internal macros.

Use the same equation for MILITARY and COMMERCIAL computations.

NOTE: The accuracy of the equation decreases if the macros are
partitioned into different frequency groups.
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COMPUTING "ACTUAL" INTERNAL CELL POWER DISSIPATION

To computs “actual® internal cell power dissipation, the print-on-change
at-spead simulation would nesd to trece all internal nets, a prohibitively
complex exercise. None of the EWS workstetions support this
computation at this time.

* FINAL RESULT

—

The sum of the estimated total power dissipated by all internal macro
frequency groups and the total worst-case power dissipated by the
interface macros, including ‘overhead current and al computed
refinements, is the total worst-case power dissipated by the BICMOS
circuit.
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THERMAL COEFFICIENTS - 1/O AREA
Q91008B, Q21008

The temperature coefficients for the interface (I/Q macro) area of the
Q91008 and 021008 arrays are shown in Table 5-5.

TABLE 5-6
TEMPERATURE CQEFFICIENTS
BICMOS ARRAYS
MACRO TYPE: TCmacro_(°C)
INPUT OUTPUT

ECL (ANY SYSTEM) 0.03 0.0
TTL (+5 SYSTEM) -0.07 -0.3
TTLMIX

(DUAL SUPPLY SYSTEM) ~0.10 -02

The overall temperature coefficient for the chip IO area is a weighted
average;

N+ TCmacro
TOTAL NUMBER OF /O MACBOS

TCchIp ) all Epea

where n = the number of macros of a given type
TCmacro = the temperature coefficient for that type

The thermal coefficient is used to derate the /O current when the
temperature is higher or lower than specified. The worst-case current is
computed at the maximum temperature for the operating range. Should
the part be guarantesed to operate at a lower temperature, then the
worst-case interface current may be derated using the temperature
coefficient as computed.
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PACKAGE SELECTION

Thermal and electrical considerations can affect the selection of the
package end heatsink. Package and heatsink selection should always be
a consideration from the beaginning of the design process. It should be a
factor in the initial selection of the array series and the array within the
series,

Package selection requires that the designer heve two computations
completed: 1) the total maximum worst-case power dissipation; and 2) the
total numnber of 1O signel pads required.

Prior to design stan, preliminary estimates should be calculated as part of
the feasibility task., Final verification can be performed with reporis
generated by the AMCC MacroMatrix Deslgn Kit software.

The I/O signal pad count required Is provided by the AMCC MacroMatrix
ERC software Population Check Report as “SUM_TOTAL_I/O" and is the
sum of all signals, all added power and all added ground pads as
indicated on the schematics.

From this total, subtract those added power and ground pads that have
baen placed to allow connection to the package internal power or ground
plane (i.e., those that do not require a pin). If it is possible, AMCC
requires placement so that no added power or ground will require a
package pin.
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Using entries from the ERC Population report:

Signal number of number of
Pins = SUM_TOTAL IO - added power pads - added ground pads
needed with no pins with no pins

The ERC checks the number of signals end added power and grounds
against the array pad count limit and issues an error if the limits were
exceeded,

TABLE 5-7
ARRAY PAD COUNT LIMIT
REQUIRED CIRCUIT TOTAL
ARRAY POWER-GROUND /O PAD EXTERNAL
NAME PADS ** LIMIT PADS
Q140008 56 226 282
Q91008 56 160 218
Qs000B 50 132 182
Q21008 28 80 108

* ARRAY PAD LIMIT
** FIXED POWER-GROUND PADS; ALL MUST BE USED

AMCC offers an assortment of packages for the Q14000 Seriss Logic

Arrays as shown in Table 5-8. Using the required signal pins count and
the array, the matrices below allow the comrect package to be selected,
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TABLE 5-8
AMCC Q14000 STANDARD PACKAGING MATR!IX
SIGNAL/POWER-GROUND MAP
Leaded
mi | SIGNAL | PWR/GND
Chip olr PINS PINS Q21008 | Q60008 | Q91008 } Q140008
Carriars
64 lead fipk | N/A X
103 LDCC | 50 80 20 X
132LDCC | 25 92 40 X X
172LDCC | 25 TBD T8D TBD .
196 LDCC | 25 156 O X x
Cavity
'1'::;:’ up/ s:ﬁ:;? P“L?"NGSND Q21008 | Q60008 | Q91008 | Q14000B
down
68 PGA CD |- 48 20 X
84 PGA Ccb 84 20 X
100 PGA |CUCD| TBD T8D X TBD
169 PGA | CD 132 a8 X x X
225 PGA | CD 160 52 X x
301 PGA | CD 226 T4 x

i it is assumed that ali added power end ground macros were placed to
allow internal package plane connection, than tha numbar of signa! pads
is equal to the number of I/O signals and this is the number of signal pins
required on any packaga being considered for the circuit.

It it is not possible to place all added power and grounds to allow internal
package plane connection, then sum all signal pads and all added power
and ground pads that must connect to an external package pin. Use this
total as the number of signal pins that must be available on a the package
for it to be considered as an option for the circuit. Consult with AMCC
applications before making a final selection.
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COMPUTING THE JUNCTION TEMPERATURE .

To ensure that the package and heatsink combination will mast
perfarmence requirements, the designer should compute the expected
junction temperature for the product grade {MILITARY or COMMERCIAL)
based on the specified thermal environment so as not to exceed the
maximum affowed Junction temperature.

For COMMERCIAL devices, the maximum function temperature fs 130°C.
For MILITARY devices, the maximum Junction temperature is 150°C.

The thermal resistance between the die junction and the ambient
environment depends on several factors: dle size, thermal resistance of
the package, thermal resistance of the heatsink, the shape of the heatsink,
amblent temperature, alr flow speed and the direction of tha air flow with
respect to the package or heatsink fins.
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+ COMPUTING JUNCTION TEMPERATURE FOR
COMMERCIAL GRADE DEVICES

To compute the junction temperature for COMMERCIAL grade devices,
the designer needs to determine the maximum power dissipation of the die
(Pd), the thermal resistance hetween the die and the ambient environment
{9}a}, and the meximum ambiant temperaturs (Ta). The maximum junction
terperature is:

Tl = (Pd » Bla) + Ty

With proper thermal management, an ambient temperature Ta = 70°C can
be achieved for most applications.

While the computation of P4 hes already been presented in thie chapter
and Tq is known, the thermal resistance #ja needs to be determinad from
the sum of two other thermal resistance spacifications: ¢jc and aca.

8)c is the thermal resistence between the dig Junction and the case
(package). It is a function of die size, packege construction and material
thermal conductivity. Refer to Table 5-9 for 8)c of various package and
device combinations.

fca is the tharmel resistance betwaen the cesa (package) end the embient
environment. It is a function of the air fliow and the heatsink that are used.

Refer to the following pages that describe the heatsink sizes and shapes
and provids tables of #ca for the heatsinks for vartous air flow rates.

Oja = ﬂlc + Bca
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TABLE 5-§
AMCC STANDARD PACKAGING MATRIX
8jc/fja IN"C/W
Leaded Chip Carriers | Q21008 | Q6000B | Q91008 | Q140008
84 lead flatpack 7/TBS
100 LDCC 50 mil center | 8/TBS
132 LDCC 25 mil center 421 4/21
172 LDCC 25 mil center TBS/TBS
{196 LOCC 25 mil center 4/21 4/21
100 LDCC does not use Internal planes
Pin Grid Arrays** Q2100B | Q80008 | Q9100B | Q140008
68 PGA CD 7/TBS
84 PGA CD 6.5/T8S
100 PGA CUorCD 6/30 TBS/TBS
188 PGA CD 4.5/21 3.8/17 3.5117
225 PGA CD 37 I7
301 PGA CD 3/15

** Size of PGA includes 1 orlentation pin

- 68, 84 and 100 PGA does not usa internal planes
8ja values are specified for a still air environment.
TBS means data not yet available

Compute the correct sja to ba used In the computation of the junction

temperature.

This process can be performed In reverse, solving the first equation for the
required 8)s and then solving for the required heatsink(s) and air flow rate
that are required.
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» COMPUTING JUNCTION TEMPERATURE FOR

* MILITARY GRADE DEVICES

To compute the junction temperature for MILITARY devices, the designer
needs o determine the maximum power dissipation of the die (Pd), the
thermal resistance between tha die and the case (package) (¢jc), and the
maximum case temperature (T¢). The maximum junction tempaerature is:

Tj= (Pge g+ Te

The maximum ambient temperature T is teken as 125°C for most
MILITARY applications.

8)c is supplied in Table 5-8.
If the maximum junction temperature does not exceed 150°C, the designer

hes remained within the maximum die temperature specification of AMCC
MILITARY arrays. ’
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PLACEMENT

Placemant restrictions for dual-cell I/Os, added power and ground
disbursement, bidirectional macros, etc. are detailed in the AMCC
placement document and in Appendix 5-A following this section. If a
preplacement file is being prepared for submission to AMCC, consult
AMCC first for the required worksheets (array floorplan), restrictions and
file formats.

Note that the Q14000 Serles MSI macros are hard macros, i.e., there is
only one orientation (along a single row) that Is allowed for each.

STANDARD PACKAGES

While AMCC prefers that only AMCC-standard packages be used for the
Q14000 Series, custom packages can be considered as an individual
program basis. Consult your local sales representative or regional sales
manager for additional details.
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Heatsinks
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Table Vi
AMCC Standard Heatsinks
DW0045-01 + 1INCH LONG Oca AIRFLOW
(AAVID PART #61995) + BLACK ANODIZED cc/w) (LFPM)
105 100
T 75 200
& (Y i
MAX
i 3 600
25 800
744 2 900
2 1000
DW0045-02 Oca , AIRFLOW
(THERMALLOY PART #2281C} « GOLD CHROMATE FINISH ~ CC/W) (LFPM)
035TYP 135 100
; 10 200
=== @
R 26.‘3 = 008 6 200
[PUR! 4 600
028
e - 031'2 — Y076 4 800
25 900
- 65 50— 25 1000
DW0045-03 Oca AIRFLOW
(THERMALLOY PART #2286C) * GOLD CHROMATE FINISH ~ ¢°C/W) (LFPM)
033 ‘ 14 100
{TYP| 10 200
[ = . L : 1g0 MAX 8 300
{ ]
IS=cS e =
40
t DiA ! 4 800
70 DIA 35 900
7950 3 1000
DW0045-05 Oca , AIRFLOW
(THERMALLOY PART #2296C) + GOLD CHROMATE FINISH ~ €¢C/W) (LFPM)
040 TYP 75 100
T 4 200
T 25 300
695 2 400
% 1 600
062 WPJ 1 1 ! 800
o] 1 900
DiA 1 1000
o 1 25DiA ——»
0., hgures are estimates interpolated trom Thermalloy heatsink formation (toterances XXX - = Q10 ang XX = = 02) ANl
dimensions innches For the most current thermal data please consult the factory
AMCC reserves the ngnt 1o change sPECELILONS 6 dNy fRanner withGel 1ot
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Table Vi (cont'd.)
DWO0045-06 Oca , - AIRFLOW
(THERMALLOY PART #16033-13  + GOLD CHROMATE FINISH ~ °C/W) (LFPM)
035 TYP 105 100
| X 65 200
e .
os24 4 400
P 528 25 600
b— DiA 340 2 800
1125 DIA——e 15 900
15 1000
DWO0045-10 ) Oca , AIRFLOW
(THERMALLOY PART #2293B) - BLACK ANODIZED CC/W) (LFPM)
20 520 = 0020 DIA 7 100
4 45 200
— 35 300
3 400
2 600
} .. 600 .1 15 800
' = 015 1 900
Dia ! 1000
1250 = 015 DlA—
DWO0045-12 Oca AIRFLOW
(THERMALLOY PART #17881) + BLACK ANODIZED cc/w (LFPM)
12.5 100
11080 ” 020 9 200
5| —R
DIA TVE!E 040 &3 300
REF L r REF 55 400
20 = - = TYP 35 600
=020 5= ) it 25 900
625 t o0 25 1000
=020 = 010
DA
DW0045-13 Oca AIRFLOW
(THEAMALLOY PART #17878) + BLACK ANODIZED cc/w LFPM)
( 10 100
1 45SQ " 020 75 200
5| REF 5 300
DiA 040
1 i — Rer| | VE-ReF 4 400
= - = TP 25 600
-2580 T 1 '— & I; 2 BOO
= — — 2 900
' 625 [ 15 1000
|-——: 020~—-l = 010
Dia
i3, 4 figures are estimates nterpolated from Thermalioy heatsink information (toferances XXX = = 0t0and XX = = 02) All
dimensons in inches For the most current thermai data please consult the factory
AMCC reserves the nght 1 change specthicatons i any manner withaut notce
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Leaded Chip Carriers
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Pin Grid Arrays
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APPENDIX 5-A IfO PLACEMENT (803)
PRELIMINARY

VO PLACEMENT

DUAL-CELL I/O MACROS
- all arrays

Dual-cell 1/O macros are restricted in the cells on which they may be
placed. They may NOT be placed in any cell pair that is separated by a
power or ground, they may not be placed to straddle a corner or other
non-cell circuitry. If dual-ceil I/O macros are to be placed, refer to the
specific placement 'restriction for the array. Dual-cell I/Os placed on
Q9100B or Q21000B bidirectional cells use a dilferant layaut than those
placed on the other I/O cells for these arrays.

The OE10 and IE25 dual cell macros, end any others that are Issued in the
future, must be placed so that the two cells ere adjacent. The starting celt
is restricted on the arrays as follows:

TABLE 5-A-1
PADS (CELLS) THAT CANNOT BE USED FOR

DUAL CELL |/0 MACROS
Q140008 Q91008 Q80008 Q21008
8 5 4 5
26 1 8 10
32 24 19 19
47 36 27 24
59 46 35 32
68 51 39 37
79 59 48 46
a7 65 54 51
103 78 65 55
118 80 73 60
130 100 82 69
138 105 &8 74
149 113 85 86
157 119 899 91
173 132 110 100
188 144 118 105
200 154 126
219 158 130
220 167 139
228 173 145
244 186 156
259 198 164
271 208 173
278 213 179
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APPENDIX 5-A
PRELIMINARY

O PLACEMENT

SINGLE-CELL BIDIRECTIONAL MACROS

- 91008, Q2100B

Single-csll bidirectional macros are restricted to the following pads:

TABLE 5-A-2
SINGLE-CELL BIDI PLACEMENT
Q21008 82-91, 96-105 .
Q91008 163-173, 178-188,
180-198, 203-213

5-A-2
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APPENDIX 5-A 110 PLACEMENT (903)
PRELIMINARY

ADDED POWER AND GROUNDS
- all arrays

Placement of addad power and ground macros should be such tha} t'hey
can be bonded to an internal peckage power or ground plane if it is
physically possibls_a to do so.

The power and grounds edded to handla simuftaneously switching
outputs also must be interspersad with those cutputs.

Grounds added for high-speed path Isolation need to be placed next to
their designated signaels.

Grounds added for TTL output - ECL input separation need to be placed
bstwean these signals.

FIXED POWER AND GROUND PAD PLACEMENT

Once the MacroMatrix ERCs and AMCCANN have been exacuted, the file
AMCCPKG.LST will contain information on the fixed power and ground
pins, showing the fixed pad assignment for esch. The grephics on the
chip macros are commentary Information only, although it should match
the file. In cases of discrepancy, defer to the AMCCPKG.LST information.

*

TESTER LIMIT
- Q140008

The Trillium tester limit for signals is currently 224. The Q140008 1O pads
67 and 147 cannot be used for /O signals but may be used by edded
power and grounds. The Trillium tester capability will be expanded by
4Q89,
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APPENDIX 5-A : /O PLACEMENT (903)
PRELIMINARY

PROGRAMMABLE /0 OVERHEAD CURRENT
- 140008, Q6000B

For the Q114000B and the QB6000B, the Iee/lcc overhead current specified
in Table 5-2 comesponds to al VRB-VTAI0K or all VAB-VTA100K
generatars being in use. The actuat overhead for the circuit corresponds
to the actual number of these generators required for the number of /O
cells used and their final placement. This is the programmable IO -
referance generator power-down feature.

Note: /O placement can affect performance.

Programmable /O overhead is the conditional placement of reference
generators based on the placement of certein classes of YO macros within
certain groups of /O cells. If none of these /O macros exist within a
group of cells, then the generator assigned to that group is not used.

TABLE 5-A-3
/O PLACEMENT
IF ECL INPUT; OUTPUT USE GENERATOR
PLACED ON CELL(PAD): VRB; VTA; VTK
Q140008 Q60008 i
1-16 1-8 1
21-47 13-27 2
5268 32-39 3
72.87 4354 4
92-118 59-73 5
123-138 78-88 6
142-157 92-99 7
162-188 104-118 8
193-209 123-130 9
213-228 134-145 10
233.259 150-164 11
264-279 169-179 12

Example: |f for an Q14000B ECL10K circuit, ECL outputs are on cells
(pads) labelsd 1,5,10,15,25,30; then the number of VAB generators
required is 2: VAB1 and VRB2.

If the ECL inputs are on cells (pads) 2-4, 72-87, 92-118, 162-188, 233.259

and 286-272; the number of VTA10K generators required is 6: VTA1,
VTA4, VTAS, VTAB, VTA11 and VTA12,

5-A-4



APPENDIX 5-A IO PLACEMENT (903)
PRELIMINARY

There is a maximum of 12 VRB generators, VRB1-VRB12, 12 VTA10K
generatars, VTA1-VTA12, and 12 VTA100K generators, VTK1-VTK12.

The incremental current (contributed to the overhead current) per
generator is:

TABLE 5-A-4
CURRENT DISSIPATION BY GENERATOR
GENERATOR CURRENT
TYPE mA
VRBi 6.0 ECL outputs (ECL 100K inputs)
VTAI 0.8 ECL 10K inputs
VTKI 0.8 ECL 100K inputs

i=1,23.,12

There is a fixed (base) component to the |eg overhead current that is
always present. This is listed along with the Icc overhead current in Table
5-A-4,

TABLE 5-A-5
FIXED COMPONENT OF THE
TYPICAL OVERHEAD CURRENT (mA)
. +5V REF
ARRAY TTLMODE | ECL MODE |[MIXED MODE| ECL/TTL
i Icc.mA lEg,MA lge/lcc.mA icc.mA
Q140008 12 51 5112 63
Q80008 12 51 5112 63

For an ECL 1CK or ECL10K/TTL circuit, both the VRB generator current
and VTA10K generator currents must be computed and added to the
value from Table 5-A-5.

For an ECL 100K or ECL10OK/TTL circuit, both the VRB genserator and

VTA100K generator currents must be computed and added to the value
from Table 5-A-5.
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APPENDIX 5-A /O PLACEMENT (903)
PRELIMINARY

FOR ECL 10K, MIXED ECL 10K/TTL
AND + 5V REF ECL 10K/TTL CIRCUITS

VRB GENERATOR COMPONENT OF OVERHEAD CURRENT

For circuits using the chip macros:

CrooxBECL10K
ChooxBMIX 10K
ChooxBTTL10K

VRB generators are a function of the number of ECL outputs (all).

To compute an estimate with no knowledge of placement, eum the
number of ECL 10K outputs and ECL 100K outputs. The number of VRB
groupings on a Q14000B or QE000B array Is 12, By dividing the sum of
the outputs by 12 (and rounding), the minimum number of VRB generators
required can be estimated. Note that this assumes an optimum
placement.

A = #ECLit;ut uts rounded

Each VRB generator uses 6.0mA current.

o The minimum current due to VAB generators on a specific
Q140008 array is: '

A *6.0mA.

¢ The maximum current due to VVRB generators that could be on
any Q140008 array:

12 *8.0mA = 72mA,

» The actual current for a specific design is computed as the
number of VRB generators actually used times 6.0mA. The
actual overhead current due to VRB generators cannot be
computed “until placement and routing are complete and
Back-Annotation has been approved.
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APPENDIX 5-A 10 PLACEMENT (903)
PRELIMINARY '

VTA10K GENERATOR COMPONENT OF OVERHEAD CURRENT

For circuits using the chip macros:

GuooxBECL10K
Qo BMIX10K
QrooxBTTLIOK

VTA10K generators are a function of the numbar of ECL inputs.

To compute an estimate with no knowladge of placement, count the
number of ECL inputs. Mote that with these chip macros, all ECL inputs
arg taken as ECL 10K inputs. The number of VTA10K (VTAi) groupings on
a Q140008 or QE000B array is 12. By dividing the number of inputs by 12
{and rounding), the minimum number of VTAl generators required can be
estimated. Note that this assumes an optimum placemant.

# of E(:lé inputs rounded

m

¢ The minimum current due to VTA10K generators on a Q140008
array Is:

B *0.8mA.

s The maximum current dus to VTA10K generators that could be
on a Q140008 array Is:

12 * 0.8mA = 2.6mA.

o The actual current for a specific design is computed as the
number of VTA10K generafors actually used times 0.8mA. The
actual overhead current due to VTA10K generators cannat be
computed until placemant and routing are complete and Back-
Annotation is approved.
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APPENDIX 5-A 1O PLACEMENT (903)
PRELIMINARY

FOR ECL 100K, MIXED ECL 100K/TTL
AND +65V REF ECL 100K/TTL CIRCUITS

VAB GENERATOR COMPONENT OF OVERHEAD CURRENT
For circuits using the chip macros:

MooxBECL100K
Qoo BMIX100K
ChoxxxBTTL100K

VAB generators are a function of the number of ECL outputs {all) and ECL
100K inputs.

To compute an estimata with no knowledge of placement, sum the
number of ECL 10K outputs and ECL 100K outputs with the number of
ECL 100K Inputs. Mote that with these chip macros, al! ECL inputs are
taken as ECL 100K inputs. The number of VRB groupings on a Q140008
or Q6000B array is 12. By dividing the sum of the outputs and the inputs
by 12 (and rounding), the minimum number of VRAB generators required
can be estimated. MNote that this asgumas an optimum placement.

# ECL outputs + # ECL inputs
12

A= rounded

Each VAB generator uses 6.0mA current. |

» The minimum current due to VAB generators on a specific
Q14000B or QB000B array is:

A *6.0mA,

« The maximum current due to VRB generators that could be on
any Q14000B or Q6000B array is:

12* 6.0mA = 72mA.

o The actuat current for a specific design is computed as the
number of VRB generators actually used * 6.0mA. The actual
overhead current due to VRB generators cannot be computed
unti! placement and routing are complete and Back-Annotation
has been approved.
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APPENDIX 5-A /O PLACEMENT (5803)
PRELIMINARY

VTA100K GENERATOR COMPONENT OF OVERHEAD CURRENT

For cireuits using the chip macros:

GrooxBECL100K
Qoo BMIX100K
Qoo BTTL100K

VTA100K generators are a function of the number of ECL Inputs.

To compute an estimate with no knowledge of placement, count the
number of ECL Inputs. Note that with these chip macros, all ECL inputs
are taken as ECL 100K inputs. The number of VTA100K (VTKI) groupings
on a Q140008 or Q60008 array Is 12. By dividing the number of inputs by
12 (and rounding), the minimum number of VTKi generators required can
_ be estimated. Note that this assumes an optimum placement.

G = # of E(:;. inputs rounded

¢ The minimum current due to VTAI00K generators on a
Q140008 array is:

G *0.8mA.

+ The maximum current due to VTA100K generators that could be
on a Q140008 array is:

12*0.8mA = 2.6mA.

+ The actual cuirent for a specific design is computed as the
number of VTA100K generators actually used times 0.8mA. The
actual overhead current due to VTA100K generators cannot be
computed until placement and routing are complete and Back-
Annotation is approved.
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APPENDIX 5-A /O PLACEMENT {(503)
PRELIMINARY

TABLE 5-A-6
EXFANDED TYPICAL OVERHEAD CURRENT (mA)
+5V REF
ARRAY TTLMODE | ECL MODE |MIXED MODE| ECU/TTL
} lcc,mA IEE,MA IEgflcc,mA lcc,mA
S _ FIXED COMPONENT
Q14000B 12 51 51/12 63
QeoooB | 12 5t 51/12 63
_ VARIABLE COMPONENTS g
VBRI 6-72 8-72 6-72
VTAI 0.8-96 0.8-96 0.8-8.6
VTKI 0.8-9.6 0.8-96 0.8-96
where VTAi and VTKI cannot exist on the same array
. OVERHEAD CURRENT RANGE
Q14000B 12 51.8-133 51.8-133/12 | 63.8-145.4
Q60008 12 51.8-133 51.8-133/12 | 63.8-145.4
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APPENDIX 5-A /0 PLACEMENT - (903)
PRELIMINARY

PRE-PLACEMENT MACRO OCCURRENCE ERC REPORT
- 140008, QB000B

Prior to place and route, The ERC Macro-Qccurrence report will show the
overhaad current computed with the assumption of worst-case placement,
i.8., the maximum number of threshold generators in use for the given IO
mode. This will be a higher power result than may be seen in the actual
circuit, depending on the actual placement and ECL /O usage.

The final power dissipation is a function of the final ¥O placement,
available after routing and Back-Annotation approval.

POST-PLACEMENT MACRO OCCURRENCE ERC REPORT
- Q140008, Q60008

After place and route, the ERC Macro Occurrence report will show the
ACTUAL ovarhaad current and the ACTUAL power dissipation based on
tha overhead current value computed and passad down to tha EWS in tha
CIRCUIT.PKG file. The lina entry in the CIRCUIT.PKG fite would be at the
top of the file and be in the following form:

OVERHEADCURRENT 123
CIRCUIT.PKG is created after the place and route has been completed. It
is available with the Back-Annotation CORxxx.ews files,. AMCCERC will

check to see if CIRCUIT.PKG exists before performing the Macro
Occurrence computations.
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MACRO INDEX (903)

6-1-1

Q14000 TTL MACROS

+ For any TTL input/output in a single + 5V power supply circuit

(91008, Q21008

Page Macro Name Option Type Slze Description

6-1-3 T S 10 1 UNBUFFERED TTL
6-1-4 Tio1 S B t SINGLE TTL LEVEL TRANS.
815 Tioa ] B 2 TRIPLE TTL LEVEL TRANS.
6-1-6 iT12 S H le] 1,1 BUFFERED TTL INPUT
6:1 -7 or21 S H 10 1,1 TTL OUTPUT WITH NOR
6-1-8 0724 S 10 1 TTL 3-STATE INV. OUTPUT
6-1-9 uT27 S H le] 1.1 TTL BIDIRECTIONAL /O
6-1-10 Example hook-up of UT27

6-2-1 Q14000 TTLMIX MACROS

s For TTL input/output in ECL/TTL mixed circuit with two power supplies
{-5.2V and +5V for ECL 10K input, any ECL output or —4.5V and +5V
for ECL 100K input, any ECL output).

Ge1008, Q21008

Page Macro Name Option Type Size Deacription
6-2-3 IT52 L.H 10 11 TTLMIX BUFFERED INPUT
6-24 0T61 S.H 10 1 TTLMIX QUTPUT WITH OR
625 OT64 §H [o] 11 TTLMIX 3-STATE OUTPUT
6-2-6 0Te5 ] 4] i TTLMIX 8mA 3-STATE OQUTPUT
6-2-7 uTe? S 10 1 TTLMIX BIDIRECTIONAL 1/O
6-2-8 Exampie hook-up of UTG7

Q140008, Q60008

Page Macro Name Option Type Size Description
6-2-10 iTe2 s 10 1 TTLMIX BUFFERED INPUT
6-2-11 ot S.L 10 i1 TTLMIX OUTPUT
6-2-12 o174 8.L 10 1.1 TTLMIX 3-STATE QUTPUT
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MACRO INDEX (903)

6-3-1 Q14000 ECL MACROS

o For ECL input/output in any circuit, +5V ECL, standard ECL, and
ECL/TTL mix circuits

OEnn is used for ECL 10K

OKnnis used for ECL 100K

UEnn is used for bidirectional ECL 10K
UKnn is used for bidirectional ECL 100K

Q9100B, 21008

Page Macro Name Option Type Slze Description
6-3-3 IE23 S.H 10 1,1 ECL BUFFERED INPUT
6-34 IE25 S, H 10 2,2 ECL DIFFERENTIAL INPUT
6-3-5 OE1o ] 10 2 ECL DIFFERENTIAL OUTPUT
6-3-6 Ox70 8 10 1 ECL OUTPUT WITH OR
6-3-7 UE49 S,H 10 i1 ECL BIDIRECTIONAL 110
6-3-8 Example hook-up of UE49

Q140008, Q6000B

Page Macro Name Option Type Size Desecription
6-3-9 IE33 8 lo] 1 ECL INPUT BUFFER
6-3-10 Ox80 10 1 ECL OUTPUT
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MACRO INDEX

6-4-1

Q14000 INTERNAL LOGIC MACROS

¢ S-OPTION ONLY - No other options available = (812) change

(903)

EXOR/EXNOR GATES

Page Macro Name Type Size Description
6-4-3 EX06 BASIC 1 EXCLUSIVE OR
6-4-4 Ex08 BASIC 1 2-INPUT XNOR

FLIP FLOPS

Page MacroMame Type Size Description
64-5 FFO4A BASIC 3 D F/F, Q, QN, ASN, ARN
6-4-6 FF05 BASIC 2 DFiF. Q. QN
6-4-7 FFo6 BASIC 2 D F/F. Q, QN, ASN
6-4-8 FFo7 BASIC 2 D F/F, Q. QN, ARN
6-4-9 FF09 BASIC 2 D FiF, QN, ASN, ARN
6-4-10 FF10 BASIC 2 D F/F, Q, ASN, ARN
6-4-11 FF11 BASIC 3 D F/F Wi2:1 MUX
6-4-12 FF12 BASIC 3 D F/F Wi2:1 MUX; ARN
6-4-14 FF13 BASIC 3 D F/F W/2:1 MUX; ASN
6-4-16 FF14A BASIC 3 D F/F Wr2:1 MUX; ASN; ARN
6-4-18 FF2aA BASIC 4 J-KFF, ARN
6-4-19 FF24A BASIC 4 J-KF/F, AGN; ARN
6-4-1 FF70 BASIC 2 Metastable D F/F. Q
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MACRO INDEX

(903)

Q14000 INTERNAL LOGIC MACROS

GATES
Page Macro Name Type Size Description
6-4-22 GT0S BASIC 1 3-INPUT OR
6-4-23 GTOo8 BASIC 2 6-INPUT OR
6-4.24 GT07 BASIC 3 8NPUT OR
6-4-25 GT13 BASIC 1 3-INPUT NOR
6-4-26 GT14 BASIC 2 4-INPUT NOR
6.4-27 GT15 BASIC 1 DUAL 2-INPUT NOR
6-4-28 GT21 BASIC 1 DOUBLED UP INVERTER
6-4-29 GT22 BASIC 1 BUFFER W/DOUBLED-UP QUTPUT
6-4-30 GT23 BASIC 1 DUAL INVERTER
6-4-31 GT34A BASIC 2 5-INPUT AND
6-4-33 GTa5 BASIC 1 4-INPUT NAND
6-4-35 GTagA BASIC 2 8-INPUT AND
6-4-37 GT40 BASIC 1 DUAL 2-INPUT NAND
6-4-38 GT41A BASIC 1 2 1-2 INPUT AND-OR INVERT
6-4-39 GT42A BASIC 1 2 2-2 INPUT AND-OR INVERT
6-4-40 GT42A BASIC 2 2 3-3 INPUT AND-OR INVERT
6-4-4% GT45A BASIC 1 2 2.1 INPUT OR-AND INVERT
6-4-42 GT46A BASIC 1 2 2-2 INPUT OR-AND INVERT
6-4-43 GT4BA BASIC 2 4 2-2-2-2 INPUT OR-AND INVERT
6-4-44 GT49 BASIC 1 3-INPUT NAND
6-4-45 GTs0 BASIC 2 4 2-2-2-2 INPUT AND-OR INVERT
6-4-46 GT51 BASIC 2 2 3-3INPUT OR-AND INVERT
6-4-47 GT52 . BASIC t 3-{NPUT AND
LATCHES
Page MacroName Type Size Description
6-4-48 LAOS BASIC 1 D LATCH; AS
6-4-49 LAO4 BASIC 1 B LATCH
6-4-50 LADS BASIC 2 D LATCH; AR
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MACRO INDEX (903)
6-5-1 Q14000 MSI MACROS
+ S-OPTION ONLY - No other options available
ADDERS
Page Macro Name Type Size Description
6-5-3 ADD283A BASIC 15 4 BIT CARRY-LQOK-AHEAD ADDER
COMPARATOR
Page Macro Name Type Size Description
6-5-6 CMP&68 BASIC 6 B BIT MAGNITUDE COMPARATQR
COUNTER
Page Macro Name Type Size Deacription
6-5-8 CTR161A BASIC 18 4 BIT UP CNTA W/AR, LOAD, EN
6-5-10 CTR183B BASIC 16 4 BIT COUNTER W{SR, LOAD, EN
DECODER
Page Macro Name Type Size Description
6-5-13 DEC138A BASIC 7 3-8 DECODER W/ENABLE
MULTIPLEXERS
Page MacroName Type Size Description
6-56-15 MUX153A BASIC 2 4:1 MUX W/LO ENABLE
6-5-18 MUX157A BASIC 5 QUAD 2:1 MUX W/ENABLE LOW
REGISTERS
Page Macro Name Type Size Description
6-5-20 REGO6 BASIC 6 6 BIT LATCH
6-5-22 REG164A BASIC 16 8 BIT S/P SHIFT REG; AR
6-5-24 REG175A BASIC 10 4 BIT REGISTER: AR
6-5-26 REG373A BASIC 8 8 BIT LATCH: AR
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MACRO INDEX {303)

6-6-1 SPECIAL MACROS
Page Macro Nama  Call Size Description
6-6-3 ITPWR IO 1 ADDED VCC PIN FOR TTL
6-6-4 ITGND 1Q 1 ADDED GROUND PIN FOR TTL
6-6-5 IEVCC I1e} 1 ADDED ECLVCC SUPPLY
CHIP MACROS
CHIP MACROS - Use no cells; Must use 1 per circuit
- Update schmatics to show (812} on Chip macros -
Page Macro Name Description

6-6-8 Q9100BTTL FOR 100% TTL; Q9100B ARRAY
6-6-8 QI9100BECL10K FOR 100% ECL10K; Q29100B ARRAY
6-6-8 Q9100BECL100K FOR 100% ECL100K; Q9100B ARRAY
6-6-9 Q9100BMIX10K DUAL SUPPLY ECLIOK/TTL; Q91008 ARRAY
6-69 Q9100BMIX100K DUAL SUPPLY ECL100K/TTL; Q91008 ARRAY
6-6-10 Q9100BTTL10OK FOR +5V ECL1OK/TTL; Q9t00B ARRAY
6-6-10 Q9100BTTL100K FOR +5V ECL100K/TTL; Q9100B ARRAY
6-6-8 Q2100BTTL FOR 100% TTL, Q21008 ARRAY
6-6-8 Q2100BECL10K FOR 100% ECL10K; Q2100B ARRAY
6-6-8 Q2100BECL100K FOR 100% ECL100K; Q21008 ARRAY
669 Q2100BMIX10K DUAL SUPPLY ECLIOK/TTL; Q21008 ARRAY
6-6-9 Q2100BMIX100K DUAL SUPPLY ECL100K/TTL: Q21008 ARRAY
§6-10 Q2100BTTLIOK FOR +5V ECLIGK/TTL; Q2100B ARRAY
6-8-10 Q2100BTTL100K FOR +5Y ECL100K/TTL; Q2100B ARRAY
TES Q140008
TBS Q60008
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MACRO INDEX ' {803)

MACRO NAMING CONVENTION - G14000

THE EXPANSION OF A MACRO NAME IS GIVEN BELOW:

aa{a}nnb
... POWER/FAN-OQUT S -STANDARD (30 LOADS)
High4an-out (50 LOADS)
H - SPEED {30 LOADS)
{3-STATE DRIVERS - 8 LOADS)
....CELL # {00-119)
.....CELL TYPE: TWO - THREE LETTERS
(THREE LETTERS FOR MSt MACROS)
KEY
AD - ADDER
ADD - MSI ADDER
BB - MSI BUILDING BLOCK - AMCC USE ONLY
Bl - ECL INPUT BUFFERED LOGIC
CPG - MSI CARRY LOOK-AHEAD GENERATOR
CMP - MSI COMPARATOR
CTR - MSI COUNTER
DE - DECODER
DEC - MS! DECODER
EX- EXOR
FF - FLIP FLOP, FiF
FFF - MSi F/F
GT - GENERAL GATES
LA - LATCH
MX - MULTIPLEXOR, MUX
REG - MSI REGISTER
IE - ECL input
OE - ECL 10K output
UE - ECL 10K bidirectional
OK - ECL 100K output
IT- TTL Input
OoT - TTL output
UT - TTL bidlrectional

FOR TTL /O MACROS:
00-39 = 100 % TTL; OR MIX IN A +5V ONLY CIRCUIT
40-79 = MIX IN A DUAL POWER SUPPLY CIRCUIT

FOR ECL 1/O MACROS:
LETTER DESIGNATION FOR ECL 10K AND ECL 100K
ECL MACROS DO NOT VARY WITH I/O MODE
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MACRO INDEX

CHIP MACRO NAMING CONVENTION:

Whera:
aaaaa

cce

dddd

Qaaaaabcccdddd

3-5 characters that identify the array be name:

9100
2100
Character that designates the family
B
3 characters that identify tha IfO mode
TTL
ECL
MIX for two-power supplies
3-4 characters to identify the ECL input type
BYW for none
10K
100K

6-index-10
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Section 6-1:

TTL Interface



AMCC Q14000 MACRO SUMMARY (812}



AMCC Q14000 MACRO SUMMARY ~ TTL LIB (612)

FOR 100% TTL OR ECL/TTL MIXED MODE CIRCUITS;

SINGLE +5V POWER SUPPLY

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C Q9100B/Q2100B OMNLY

5 H
Tpd PAD->Y ++ 0.00 0.00 ns
- 0.00 0.00 ns
ICC 0.00 0.00 mA
FAN~OUT LOAD LIMIT: 10 10 loads
k-FACTOR RISING 0.005 0,005 ns/LU
FALLING 0.005 0.005 ns/LU

Y = PAD

[]

'az wf~_ va
' L
-

TI83 !

_____ 1

IF UHUSED - USE HACRO Tl@1 IHSTEAD




AMCC Q14000 MACRO SUMMARY - TIxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C Q9100B/Q2100B ONLY
Ti0l 1 B cell SINGLE TTL LEVEL TRANSLATOR
s
Tpd A->Y ++ 2.00 ns
- 2.10 ns
ICC: INPUT LOW 0.00 mh
INPUT HIGH 0.40 ma
FAN-OUT LOAD LIMIT: 30 locads
k-FACTOR RISING 0.025 ns/LU
FALLING 0.025 ns/LUO

A=Y r---o- d
Iﬂl 'f'
] 1

A | Y Lo .Tiel

0 | 0

1 [ 1

;ﬂ“';\“ _71' Tour
o
L___TieL |
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AMCC 014000 MACRO SUMMARY - TIxx (612}

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/02100B ONLY

S
Tpd Ai~>Yi ++ 2,00 ns
- 2,10 ns
i=1,2,3

ICC: INPUT LOW 0.00 ma

INPUT HIGH 0.40 mh
FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.025 ns/LU
FALLING 0.025 ns/LU

* Al, A2, A3 MUST BE DRIVEN BY IT0]1 MACRO

Al = Y1 o

A2 = Y2 ‘a1 n yi!
1 )

A3 = Y3 Az s ya!
i 1
Yoz » ¥3




AMCC Q14000 MACRO SUMMARY - TTL LIB (812}

FOR 100% TTL OR ECL/TTL MIXED MODE CIRCUITS:
SINGLE +5V POWER SUPPLY
ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C Q8100B/Q2100B OQNLY
IT12 1 I/0 cell BUFFERED TTL INPUT
S H
Tpd PAD->Y ++ 2.97 2.60 ns
- 3.90 3.71 ns
ICC: [INPUT LOW 2.80 3.20 mA I/0
INPUT HIGH 2,70 3.10 m& 1/0
FAN-OUT LOAD LIMIT: 50 50 loads
k~FACTOR RISING 0.025 0.025 ns/Ly
FALLING 0.030 0.030 ns/LU




AMCC Q14000 MACRO SUMMARY - TTL LIBE (812)
FOR 100% TTL OR ECL/TTL MIXED MODE CIRCUITS;
SINGLE +5V POWER SUPPLY

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/Q2100B ONLY

H
(1 INPUT CHANGING)
Tpd A,B->PAD +- 2,35 ns
-+ 2.44 ns
{BOTH INPUTS CHANGING)
A, B->PAD +- 2.31 ns
-4+ 2.35 ns
ICC: INPUTS LOW 0.00 mA I/0
INPUT(S) HIGH 2.00 mA I/0
k-FACTOR RISING 0.055 ns/pF
FALLING 0.055 ns/pF

* A, B COUNT AS 3 LOADS EACH
EITHER A OR B MUST BE DRIVEN BY A MACRO
IF ONE INPUT IS UNUSED, TIE TO GLOBAL GROUND




AMCC Q14000 MACRO SUMMARY - TTL LIB (812)
FOR 100% TTL OR ECL/TTL MIXED MODE CIRCUITS;
SINGLE +5V POWER SUPPLY

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/Q2100B ONLY

s
Tpd A->PAD  +- 2,32 ns
-+ 2.39 ns
EN->PAD LZ 4.07 ns
HZ ’ 1.32 ns
ZL 4,87 ns
ZH 2.51 ns
ENABLED:
ICC: INPUT LOW 0.00 mA I/0
INPUT HIGH 1.97 mA I/0
DISABLED:
ICC 2.67 mA 1/0
k~-FACTOR RISING PAD 0.055 ns/gF
FALL ING 0.055 ns/pF

* A, EN COUNT AS 3 LOADS EACH
A, EN - EACH MUST BE DRIVEN BY A MACRO

EN A | PAD
0 0 i 1
0 1 ! 0
1 0 ] 3-STATE
1 1 | 3-STATE
. S 1
! PAD {T-C ! r I RESi2
DatTi2 1 ] .
o—{ | >
] 1
[} — I
l_._——n—Ill.a.J L _______ o Igi:
P ==
EHnBLlai FAD |T-C ! ENLIHT DRIYE A 3-5TATE QUTPUT
! YI HITH AHY [HTERHAL-LEVEL SIGHAL
! ! HAME THE EHABLE SIGHAL

! 712 J CENTHT [H THE EXARPLE}

LIST [H THE SIHULATIOH
QUTPUT FILE



AMCC (014000 MACRO SUMMARY - TTL LIB (812}
FOR 100% TTL OR ECL/TTL MIXED MODE CIRCUITS;
SINGLE +5V POWER SUPPLY

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/Q2100B ONLY

s H
Tpd PAD->Y ++ 3.12 2.71 ns
- 3.84 3.55 ns
A->PAD +- 3.21 2.75 ns
-+ 5.17 3.83 ns
EN->PAD HZ 2.45 2,45 ns
ZH 5.25 5.25 ns
L2 2.45 2.35 ns
ZL 4.25 4.25 na
ENABLED:
ICC: INPUT LOW 3.05 3.40 mA 1/0
INPUT HIGH 5.15 6.80 mA 1I/0
DISABLED:
ICC: INPUT LOW 5.85 6.75 mA I/0
INPUT HIGH 7.30 9.35 mA I/0
FAN-QUT LOAD LIMIT: Y 50 50 loads
k-FACTOR RISING Y 0.02% 0.025 ns/LU
FALLING 0.030 0.030 ns/LU
K~-FACTOR RISING PAD 0,055 0.055 ns/pF
FALLING 0.055 0.055 ns/pF

* A, EN COUNT AS_ 3 LOADS EACH
A, EN - EACH MUST BE DRIVEN BY A MACRO

EN
EN

n o
[ B -]
o
L
o
n
I-U“
o
[w)
e
I
b=




{(812)

Q9100B/Q2100B ONLY

TTL LIB

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

FOR 100% TTL OR ECL/TTL MIXED MODE CIRCUITS;

AMCC Q14000 MACRO SUMMARY -
SINGLE +5V POWER SUPPLY

TA = 250C

SHOLLYLIIWIT 390XI0d NIHLIH 3YIHMANY (320734 38 NuD JJA3II “GNSLE *¥HdLLY

SONJUR *X3N HO *XLN Ld0&4NS $77130 040 MIF ¥ ATHO
GOHIUM XXM0 H0 =XJQ xXXUQ xXXJT CXXL] 1d0ddNS TIM 73D 0-] ANY

S0AIUH LNdLIR0 ORY
1N4HI WO¥S W3HL T7I02 “03033N 339 STIUNDILIIAIAIE JHOW H3IHA
09160 3HL HO 6+ ONY F0AI20 3HL KO 02 Jdv J¥3IHIL

C(SINUATYND OHL 'SS04I0> SADNYY 3SIHL JO
3AIS 1437 3H1 KO 57730 0-1 WID3dS HO T3JW°d 3¥9 AWy
ATNO @BB120 “Ee9160 304 3AY SOHIYM WHOILOIWIALE

CASIUE)Y AODLIIHHOD IDYd=-440

1NoA

TYNBES TWHEILNI AHD A WIALAd 36 HYD

IWHDTS II1ZUNI IWUN

¥OLJ3HHOY LI3HA0D 38N
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Section 6-2:

TTL Mix Interface



AMCC Q14000 MACRO SUMMARY {812)



AMCC Q14000 MACRO SUMMARY - TTLMIX LIB (812)

FOR MIXED ECL/TTL MIXED MODE CIRCUITS;
DUAL +5v/-5.2V OR +5V/-4,5V POWER SUFPPLIES
ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C Q9100B/Q2100B ONLY
ITS52 1l 1/0 cell TTLMIX BUFFERED INPUT
S L H
Tpd PAD->Y ++ 2.79 1.30 ns
- 4.11 1.30 ns

ICC 0,16 0.43 mA I/0
IEE 0.94 2.30 mA I/0
FAN~OUT LOAD LIMIT: 50 50 loads
k-FACTOR RISING 0.020 0.025 ns /LU

PALLING 0.047 0.030 ns/LU
Y = PAD




AMCC 014000 MACRO SUMMARY ~ TTLMIX LIB (903)
FOR MIXED ECL/TTL MIXED MODE CIRCUITS;
DUAL +5v/-5.2V OR +5V/-4,5V POWER SUPPLIES

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/Q2100B ONLY

S H
(1 INPUT CHANGING)
Tpd A,B~>PAD ++ 3.07 3.01 rs
- 4.64 3.04 ns
(BOTH INPUTS CHANGING)
A,B->PAD ++ 4,55 3.52 ns
- 4.86 3.37 ne
ICC: INPUTS LOW 1.25 1.52 mA I/0
INPUT(S) HIGH 0.85 1.40 mA I1/0
IEE 1.07 1.64 mA 1/0
k~FACTOR RISING PAD 0,055 0.055 ns/pF
FALLING 0.055 0.055 ns/pF

* A, B COUNT AS 8 LOADS EACH
EITHER A OR B MUST BE DRIVEN BY A MACRO

PAD = A+ B




AMCC Q14000 MACRO SUMMARY - TTLMIX LIB (812)
FOR MIXED ECL/TTL MIXED MODE CIRCUITS;
DUAL +5Vv/-5,2V OR +5V/-4,5V POWER SUPPLIES

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/Q2100B ONLY

s
(1 INPUT CHANGING})
Tpd A,B->PAD ++ 5.41 ns
- 7.85 ns
(BOTH INPUTS CHANGING)
A,B->PAD ++ 7.99 ns
- 8.18 ns
ICC: INPUTS LOW 0.59 ma I/0
INPUT(S) HIGH 0.28 md I/0
IEE 0.48 md I/0
k-FACTOR RISING PAD 0.055 ns/pF
FALL ING 0.055 ns/pf

* A, B COUNT AS 8 LOADS EACH
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AMCC Q14000 MACRO SUMMARY - TTLMIX LIB {903)

FOR MIXED ECL/TTL MIXED MODE CIRCUITS;
DUAL +5V/-5.2V OR +5V/-4.5V POWER SUPPLIES
ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C Q9100B/Q21008B ONLY
OT6 4 1 I/0 cell TTLMIX 3~STATE COUTPUT
S H
Tpd A~>PAD ++ 3.62 3.46 ns
- 4,52 2,94 ns
(EN->PAD) LZ 2.78 2,64 ns
HZ 3.37 ) 3.42 ns
ZL 5.80 4.81 ns
ZH 3.39 3.40 ns
ENABLED:
ICC: INPUT LOW 1.31 1.52 mA I/0
INPUT HIGH 0.89 1.83 mA 1/0
1EE 2.50 3.45 mA I/0
DISABLED:
1cC 1.25 3.18 mA I/0
IEE 2,50 3.45 mA I/0
k-FACTOR RISING PAD 0.055 0.055 ns/gF
FALLING 0,055 0,055 ns/pF

* A COUNTS AS 8 LOADS
* EN COUNTS RS 16 LOADS
A, EN - EACH MUST BE DRIVEN BY A MACRO

IF EN = 0, PAD
IF EN =« 1, PAD

DRIVE A 3-STATE QUTPUT WITH ANY IHTERHAL $1GHAL
HANE THE EHABLE SIGHAL - LIST TH SIMULATION QUTPUT

RESULT

e - - - INTEN

EHABLE



AMCC Q14000 MACRO SUMMARY - TTLMIX LIB (807)
FOR MIXED ECL/TTL MIXED MODE CIRCUITS;
DUAL +5V/-5.2V OR +5V/-4.5V POWER SUPPLIES

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/Q2100B ONLY

5
Tpd A->PAD ++ 7.08 ns
- 7.64 ns
{EN->PAD) LZ 3.16 ns
HZ 1.88 ns
IL 12.12 ns
ZH 7.79 ng
ENABLEL ;
ICC: INPUT LOW 0.59 mA 1/0
INPUT HIGH 0.28 mA I/0
IEE 1.11 mA I/0
DISABLED:
ICC 0.90 mA I/0
IEE 1.11 mA I/0
k~-FACTOR RISING PAD 0.055 ng/pF
FALLING 0.055 ns/pF

* A COUNT AS 8 LOAD
* EN COUNT AS 16 LOADS

IF EN = 0, PAD = A

IF EN

1, PAD = HIGH 2




AMCC Q14000 MACRO SUMMARY - TTLMIX LIB (812)
FOR MIXED ECL/TTL MIXED MODE CIRCUITS;
DUAL +5V/-5.2V OR +5V/-4.5V POWER SUPPLIES

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/(Q2100B ONLY

S
Tpd A->PAD  ++ 3.76 ns
-— 5.01 ns
EN->PAD H2Z 4.49 ns
ZH 3.50 ns
L2 3.29 ns
ZL 5.52 ns
PAD->Y ++ 5.67 ns
-— 3.41 ng
ENABLED;
ICC: INPUT LOW 2.96 mA I1/0
INPUT HIGH 2.51 mad 1/0
IEE: INPUT LOW 5.55 mA 1/0
INPUT HIGH 5.75 mA I/0
DISABLED: )
ICC: INPUT LOW 3.78 mA 1/0
INPUT HIGH 3.42 mA I/0
IEE: INPUT LOW 5.96 mA I/0
INPUT HIGH 5.57 mA 1/0
FAN-OUT LOAD LIMIT: Y 50 loads
k-FACTOR RISING Y 0.025 ns /LU
FALLING 0.030 ) ns /LU
k-FACTOR RISING PAD 0,055 ns/pF
FALLING 0.055 ns/pF

* A COUNTS AS 8 LOADS
* EN COUNTS AS 16 LOADS
A, EN EACH MUST BE DRIVEN BY A MACRO




AMCC Q14000 MACRO SUMMARY - TTLMIX LIB (812}
FOR MIXED ECL/TTL MIXED MODE CIRCUITS;

DUAL +5v/~5.2V OR +5V/-4.5V POWER SUPPLIES

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/Q2100B ONLY

BIDIRECTIONAL - HAHE THE STGHAL DRIVIHG THE EHABLE PIH
LIST THE SIGHAL 1H THE SIMULATIOH OQUTPUT FILE
THE EHABLE CAH BE DRIVEH BY AHWY [NTERHAL-LEVEL SIGHAL

BIDIRCCTIOHAL HACROS ARE FOR 09100B- 021098 OHLY
AHD ARE PLACED OM SPECIAL 1-0 CELLS OH THE LEFT SIDE
OF THESE ARRAYS {ACR0SS THO QUADRAHTS)

THERE AREC 20 OH THL 021008 AHD 4@ OH THE G9100P
HHEH MORE BIDIRECTIOHALS ARE HEEDED, BUILD THEH FROM IWPUT
AND OUTPUT MACROS

AHY [~#0 CELL HILL SUPPORT ITxxr lExx, OTxxs OExx OR OXxx MACROS
OHLY A FEH -0 CELLS SUPPORT UTxx OR UExx MACROS

iTPUR, 1TGHD, IEYCC CAN BE PLACED AHYHHERE WMITHIN PACKAGE LIMITATIOHS
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AMCC Q14000 MACRO SUMMARY -~ TTLMIX (903)

FOR MIXED ECL/TTL MIXED MODE CIRCUITS;
DUAL +5V/-5.2V OR +5V/~4.5V POWER SUPPLIES
ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C ©14000B/0Q60008B ONLY
IT62 1 1I/0 cell TTL INPUT BUFFER
S
Tpd
PAD->Y ++ 1.85 ns
- 1.85 ns
ICC 1.50 mhk I/0
FAN-OUT LOAD LIMIT: _ 50 loads
k=-FACTOR RISING 0.030 ns/LU
FALLING 0.034 ns/LU
Y = PAD
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AMCC Q14000 MACRO SUMMARY - TTLMIX {903)

FOR MIXED ECL/TTL MIXED MODE CIRCUITS;
DUAL +5Vv/-5,2V OR +5V/-4.5V POWER SUPPLIES
ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C Q14000B/Q6000B ONLY
CT71 1 1/0 cell TTL QUTPUT
5 L
Tpd
A->PAD ++ 1.90 2.90 ns
- 1.75 3.75 ns
ICC 1.50 1.00 mA I/0
IEE 0.50 0.50 mA I/0
k-FACTOR RISING 0.055 0.055 ns/pF
FALLING 0.055 0.055 ns/pF

* A COUNTS AS 3 LOADS

PAD = A
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AMCC Q14000 MACRO SUMMARY - TTLMIX {903)

FOR MIXED ECL/TTL MIXED MODE CIRCUITS;
DUAL +5V/-5.2V OR +5V/-4.5V POWER SUPPLIES
ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C Q14000B/Q6000B ORLY
0T74 1 I/0 cell TTL 3-STATE OUTPUT
5 L
Tpd
A->PAD ++ 2.05 3.05 ns
- 3.85 3.85 ns
EN->PAD tpZIL 9.00 9.00 ns
tpZH 9.00 9.00 ns
tpLZ 95.00 9.00 ns
tpHZ 9.00 9.00 ns
icc 1.85 1.20 mA 1/0
IEE 1.85 1.20 mA 1/0
k-FACTOR RISING 0.055 0.55 ns/LU
FALLIRG 0.055 0.55 ns/LU

* A COUNTS AS 4 LOADS
* EN COUNTS AS 3 LOADS

0:

IF EN =
PAD = A
IF EN = 1:

PAD = H . Z
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Section 6-3:

ECL Interface



AMCC (11000 MACRO SUMMARY (812)



AMCC Q14000 MACRO SUMMARY - ECL LIB - {a12y
FOR ANY ECL CIRCUITS; SINGLE OR DUAL POWER SUPPLY

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/02100B ONLY

s H
Tpd PAD->Y ++ 1,23 1.20 ns
- 0.97 1.10 ns

IEE 1.58 2.35 mA 1/0
FAN-OUT LOAD LIMIT: 50 50 loads
k-FACPOR RISING 0.025 0.025 ns/LU

FALLING 0.030 0.030 na/L0
Y = PAD
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AMCC Q14000 MACRO SUMMARY - ECL LIB (812)
FOR ANY ECL CIRCUITS; SINGLE OR DUAL POWER SUPPLY

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/Q2100B ONLY

S o
Tpd PAD~>Y -+ ++ 3.16 2.15 ns
- - 2,72 1.76 ns
PAD~>YN == +- 2,72 1.76 ns
++ -+ 3.16 2.15 ns
IEE: A HIGH, AN LOW 3.60 3.95 mA I/0
A LOW, AN HIGH 4,05 4.85 mA I/0
FAN-OUT LOAD LIMIT: 50 50 loads
50 50 loads
k~FACTOR RISING 0,025 0.025 ns/LU
FALL ING 0.030 0.030 ns/ LU
PAD 1 PAD 2 [ § I YN
0 0 IUNKNOWN |UNKNOWN
0 1 I 0 | 1
1 0 1 | 0
1 1 IUNKNOWN JUNKNOWN
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AMCC Q14000 MACRO SUMMARY - ECL LIB (612)
FOR AMY ECL CIRCUITS; SINGLE OR DUAL POWER SUPPLY

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/Q2100B ONLY

s .
( 1 INPUT CHANGING}
Tpd A,B->PAD]l ++ 0,37 ns
- 0.64 ns
A,B=->PAD2 +- 0.55 ns
-+ 0,31 ns
( ALL INPUTS CHANGING)
A,B->PAD]l ++ 0,37 ns
- 0.56 ns
A,B->PAD2 +- 0.55 ns
-+ 0.25 ns
IEE: INPUT LOW 4.40 mk I/0
INPUT HIGH 5.45 md 1/0
k-FACTOR RISING 0.045 ns/pF
FALLING 0.045 ns/pF

PAD1
PAD2
OE10: ECL 10K

[}
bog
+
w

]
>
+
w

ECL 190K



AMCC Q14000 MACRO SUMMARY - ECL LIB (8123

FCR ANY ECL CIRCUITS; SINGLE OR DUAL POWER SUPPLY
ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C 09100B/021008 ONLY
0x70 1 1/0 cell  ECL OUTPUT WITH OR -
OE70 OK70 B
s s
Tpd A,B->PAD ++ 0.42 0.44 ns
- 0.79 0.81 ns
IEE: INPUTS LOW 4.40 4.40 mA 1/0
INPUT (S) HIGH 5.30 5.30 mA I/0
K~FACTOR RISING 0.045 0.045 ns/pF
0.045 0.045 ns /pF

* A, B COUNT AS 3 LOADS EACH
EITHER A OR B MUST BE DRIVEN BY A MACRO

PAD = A + B

OE70: ECL 10K
OK70: ECL 100K

ECL 18K ECL 108K
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AMCC Q14000 MACRO SUMMARY - ECL LIB (807)

FOR ANY ECL CIRCUITS; SINGLE OR DUAL POWER SUPPLY
ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C 09100B/Q2100B ONLY
UE49 1 1/0 cell ECL, BIDIRECTIONAL
S H
Tpd A,EN->PAD +- 0.53 0.53 ns
-+ ¢.38 0,38 ns
PAD->Y ++ 3.45 2.55 ns
-— 2.65 2,02 ns
ENABLED:
IEE: INPUT LOW 6.65 7.20 md I/0
INPUT HIGH 7.65 8.20 md I/0
DISABLED:
IEE: INPUT LOW 7.65 8.20 mA I/0
INPUT HIGH 7.65 8.20 mA I/0
FAN-CUT LOAD LIMIT: Y 50 50 loads
k-FACTOR RISING Y 0.025 0.025 ns/LU
FALL ING 0.030 0.030 ns/LU
k-FACTOR RISING PAD 0.045 0.045 ns/pF
FALLING 0.045 0.045 ns/pF

* A, EN COUNT AS 3 LOADS EACH
A, EN, Y EACH MUST BE DRIVEN BY A MACRO

ECL 18K ECL 18K



AMCC Q14000 MACRO SUMMARY - ECL LIB (812)

FOR ANY ECL CIRCUITS; SINGLE OR DUAL POWER SUPPLY
ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q9100B/Q2100B ONLY

=1

EN = G: PAD = A Y =
EN = 1: Y = PAD

UE49: ECL 10K

DRIVE THE ENABLE PINH BY ANY IMTERNAL-LEVEL SIGHAL

HAHE THE EHABLE $1GHAL
LIST IT TH THE SIMULATION QUYPUT FILE
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AMCC 014000 MACRO SUMMARY - ECL (903)
FOR ANY ECL CIRCUITS; SINGLE OR DUAL POWER SUPPLY

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C Q14000B/Q60008 ONLY

]

Tpd

PAD->Y ++ . 2.65 ns

- 2.65 hs
1EE ) 1.30 mh I/0
FAN-OUT LOAD LIMIT: 50 loads
k~FACTOR RISING 0.030 ns/LU
FALL ING 0.034 ne/LU
Y = PAD




AMCC Q14000 MACRC SUMMARY - ECL (903)
FOR ANY ECL CIRCUITS; SINGLE OR DUAL POWER SUPPLY

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C 014000B/0Q6000B ONLY

CE70;0K70
Tpd

A~>PAD ++ 0.70 ns

—— 1.00 ns
IEE 4,60 mA I/0
FAN-OUT LOAD LIMIT: 1 loads
k-FACTCR RISING 0,045 ns/pF
FALLING 0.045 ns/pF

* A COUNTS AS 3 LOADS

PAD = A

OE80: 10K ECL
OK80: 100K ECL

ECL 10K ECL 18ex
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Section 6-4:

Basic Logic Macros



AMCC 014000 MACRO SUMMARY (812)



AMCC Q14000 MACRO SUMMARY - EXxX (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

5
Tpd A->Y{B=0) ++ 1.36 ns
- 1.97 : ns
B->Y (A=0) ++ 1.20 ) ns
- 1.36 ns
A->Y{(B=1l) +- 0.60 ns
-+ 0.90 ns
B->Y (aA=1) +- 1.20 ns
-t 1.54 ns
FAN-CUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.025 ns/LU
FALL ING 0.025 ns/LU
* A COUNTS AS 3 LOADS
* B COUNTS AS 2 LOADS
A®B=Y
I' _____ /|
A B I Y [ !
.............. scn P
]
s 410 Lo - EHes
1 0 | 1
1 1 1 0
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AMCC Q14000 MACRO SUMMARY =~ EXxx (B12)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

)
Tpd A->YN(B=0) +- 0.61 ns
-+ 0.88 ns
B->YN(A=0) +- 1.25 ns
-+ 1.71 ns
A->YN(B=1) ++ 1.37 ns
N 1.95 ns
B->YN(A=1) ++ 0.99 ns
- 1.44 ns
FAN-CUT LOAD LIMIT: 30 leoads
k-FACTOR RISING 0.025 ns /L0
FALL ING 0.025 ns/LU
* A COUNTS AS 3 LOADS
* B COUNTS AS 2 LOADS
YN = A @ B
A B | ¥N r“_' ----- _;
______________ ] Den
[}
U
1 o | 0
1 1 11
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AMCC Q14000 MACRO SUMMARY - FFPxx (812)

ALL VALUES ARE TYPICAL AT HOMINAL SUPPLY VOLTAGES
TA = 250C

S

Tpd C->Q ++ 1.91 : ns

+= 1.67 ns

C->CN ++ 2.68 ns

+= 2.66 ns

ASN->Q -4 3.29 ns

ASN->QN  -- 1.34 ns

ARN->Q - 2.13 ns

ARN->CN -+ 3.13 ns

Tsu (D) 1.00 ns

Th (D) 0.50 ns

Trec (ARN) 1.00 ns

Trec {ASN) 0.50 ns

W (C) 1.85 ns

P4 (ASN, ARN) 1.95 ns
FAN-OUT LOAD LIMIT:Q,QN 30 loads
k-FACTOR RISING Q,0N 0.025 ns/LU
FALL ING 0.025 ns/LU




AMCC Q14000 MACRO SUMMARY - FFxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S
Tpd C->Q ++ 1.96 ns
+- 1.83 ns
C->CN ++ 2,55 ns
+- 2.65 ns
Tsu (D} 0,70 ns
Th (D} 0.80 ns
PW (C) 1.55 ns
FAN-CUT LOAD LIMIT:Q,0QN 30 loads
k-FACTOR RISING Q,QN 0.025 ns /L0
FALLING 0.025 ns /LU
* D COUNTS AS 2 LOADS
C D | n+l QNn+1
R 0 | 0 1
R 1 | 1 1]
F X | on QNn
0 X I Qn QNn
1 X | On QNn
r—---- 1
' FrF 1
21 o)—
) 1
1t et
| I




AMCC 014000 MACRO SUMMARY - FFxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S

Tpd C->Q ++ 1.22 ns

+- 1.69 ns

C->0ON ++ 2,26 ns

+- 1.54 ns

ASN->0 -+ 0.70 ns

ASN->GN  ~- 1.00 ns

Tsu (D) 1.35 ns

Th (D) 0.15 ns

Trec(ASN) 0.50 ns

P (C) 1.70 ns

PW (ASN) 1.95 ns
FAN-OUT LOAD LIMIT:Q,QN 30 loads
k-FACTOR RISING Q,0N 0.025 ns /LU
FALLING 0.025 ns/LU

* D COUNTS AS 2 LOADS
* C, ASN COUNTS AS 3 LOADS

C D ASN | on+l QNn+1




AMCC Q14000 MACRO SUMMARY - FFxx (812}

ALL VALUES ARE TYPICAL AT NOMIRAL SUPPLY VOLTAGES
TR = 250C

S

Tpd C"')Q ++ 1.47 ns

+- 1.43 ns

C=->CN ++ 2.45 ns

+- 2.02 ns

ARN~>Q —— 2.20 ns

ARN->QN -+ 3.42 ns

Tsu (D) 1.70 ns

Th (D) 0.00 ns

Trec (ARN) 1.30 ns

P (C) 1.70 ns

PW (ARN) 1,95 ns
FAN-OQUT LOAD LIMIT: Q,QN 30 lcads
k~FACTOR RISING Q,QN 0.025 ns /LU
FALLING 0.025 ns /LU

* ARN, D COUNT AS 2 LOADS EACH
* C COUNTS AS 3 LOADS

[ D ARN H on+1 QNn+1
R 0 1 | 0 1
R 1 1 | 1 0

F X 1 | On ONn

X X 0 | 0 1
r~-—-—-- 1
N iza K
p of—+
i
' ¢ bt
) ARH 1
I i
R |

6-4-8



AMCC Q14000 MACRO SUMMARY - FFxx (803)

ALL VALUES ARE TYPICAL AT NOMINAL SUFPLY VOLTAGES
TA = 250C

s

Tpd C->CN ++ 2,25 ns

+- 2.31 ns

ARN->QN -+ 0.54 ns

ASN->CN -~ 1.98 ns

Tsu (D) 1.00 ns

Th (D) 0.50 ns

Trec (ARN) 1.00 ns

Trec (ASH) 0.50 ns

W {C) 1.85 ns

PW (ARN,ASN) 1.85 ns
FAN-OUT LOAD LIMIT : 30 loads
k-FACTOR RISING 0.025 ns/LU
FALLING 0.025 ns/LU

* D, ARN, ASN COUNT AS 2 LOADS EACH

C D ASN ARN | QNn+1
R 0 1 1 | 1
R 1 1 1 i 0
F X 1 1 | QNn
£ X 0 1 | 0
b X 1 0 | 1
X X 0 0 f X




AMCC Q14000 MACRO SUMMARY ~ FFxx (803)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
ThA = 250C

S

Tpd C->0Q ++ 1.74 ns

+- 1.72 ns

ARN->Q -~ 2.20 ns

ASN->Q ~+ 0.52 ns

Tsu (D) 1.00 ns

Th (D} 0.50 ns

Trec {ARN) 1.00 ns

Trec {(ASN) 0,50 ng

PW {C) 1.85 ns

P4 (ARN,ASN) 1.95 ns
FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING - 0.025 ns/Lu
FALL ING 0.025 ns/LU

C D ASN ARN | ONn+1
R 0 1 1 | 0
R 1 1 1 | 1
F X 1 1 | Qn
X X 0 1 | 1
X X 1 0 | 0
X X 0 0 | X
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AMCC Q14000 MACRO SUMMARY ~ FFxx (812}

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

s

Tpd C->Q ++ 2.56 ns

+= 2.70 ne

C->GN ++ 1.97 ns

: +- 1.85 ns

Tsu (10,11) 1.50 ns

Tsu (51) 1.90 ns

Th (10,11) 0.00 ns

Th (sl) 0.00 . ns

M ) 1,55 ns
FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.025 ns/LU
FALLING 0.025 ns/LU

* 10, I1, S1 COUNT AS 2 LOADS EACH

51 I0 Il C | on+1 QNn+1
X X X 0 | an QNn
X X X 1 | Cn ONn
0 0 X R | 0 1
0 1 X R | 1 0
1 X 0 R | 0 1
1 X 1 R ! 1 0
X 0 0 R | 0 1
X 0 1 R I UNKNOWN
X 1 0 R i UNKNOWN
X 1 1 R ] 1 0
X X X F | on ONn

P hl
t |
. l::ﬂ F/F )
4%11 LI
~=—151 1
1 . o+

1
]
Lo FE11 |
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AMCC Q14000 MACRO SUMMARY - FFxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S

Tpd C->Q ++ 3.06 ns

4= 2.79 ns

C->CN ++ 1.97 ns

+- 1.84 ns

ARN->G - 1.63 ns

ARN->QN -+ 2,85 ns

Tsu (I0,11) 1.50 ns

Tsu (S1) 2.70 ns

Th (I0,1I1) 0.00 ns

Th (51) 0.00 ns

Trec {ARN) 0.50 ns

PW (C) 1.70 ns

PW (ARN) 1.95 ns
FAN-OUT LOAD LIMIT:Q,QN 30 leads
k-FACTOR RISING Q,QN 0,025 ns/LU
FALL ING 0.025 ns /LU

* ARN, 10, 11, S1 COUNT AS 2 LOADS EACH
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AMCC 014000 MACRO SUMMARY - FFxx (812}

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

ARN 51 10 Il C ) n+l ONn+1
1 X X b4 0 | On ONn
1 X X X 1 i On QNn
1 0 0 X R | 0 1
1 0 1 X R i 1 0
1 1 X 0 R i 0 1
1 1 X 1 R | 1 0
1 X 0 0 R 1 0 1
1 X 0 1 R | UNKNOWN
1 X 1 0 R | UNKNOWN
1 X 1 1 R ! 1 0
0 X X X X I 0 1
1 X b4 X F | n QNn
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AMCC Q14000 MACRO SUMMARY - FFux (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S

Tpd C->Q ++ 2.54 ns

+- 2.95 hs

Cc->CN ++ 2.12 ns

+- 1.84 ns

ASN->Q -+ 3.05 ns

ASN~>(CN - 2.36 ns

Tsu (IO0,Il) 1.80 . ns

Tsu (51) 3.00 " ns

Th (10,1I1) 0.00 ns

Th (81) 0.00 ns

Trec (ASN} 1.00 ns

M (C}) 1.70 ns

P (ASN) 1.95 ns
FAN-QUT LOAD LIMIT: 30 loads
k~FACTOR RISING 0.025 ns/LU
FALLING 0.0295 ns /LU

* ASN, JO, I1, S1 COUNT AS 2 LOADS EACH
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AMCC Q14000 MACRO SUMMARY - FFxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

ASN 51 10 I1 [ | on+1 QNn+1
1 X X X 0 | on QNn
1 X X X 1 | On QNn
1 0 0 X R | 0 1
1 0 1 X R | 1 1]
1 1 X 0 It | 0 1
1 1 X 1 R | 1 0
1 X 0 1] R | 0 1
1 X 0 1 R | UNKNOWN
1 X 1 0 R | UNKNOWN
1 X 1 1 R { 1 0
0 X X X X i 1 0
1 X X X F | On QNn
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AMCC Q14000 MACRO SUMMARY -~ FFxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S

Tpd C->C ++ 2.68 ns

+= 2.92 ns

C->CN ++ 1.98 ns

+- 1.76 ns

ARN~>Q -- 1.07 ns

ARN->CN -+ 2.62 ns

ASN=>Q -+ 2,79 ns

ASN->QN - 1.94 ns

Tsu (I0,I1) . 1.70 ns

Th (10,11) 0.00 - ns

Tsu (51) 2.60 ns

Th (81} 0.00 ns

Trec{ARN) 0.50 ns

Trec(ASN) 1.00 ns

PH (C) 1.85 ns

W (ASN, ARN} 1.85 ns
FAN-OUT LOAD LIMIT:Q,QON 30 loads
k-FACTOR RISING Q,0N 0.025 ns/LU

FALLING 0.025 ns/LU
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AMCC Q14000 MACRC SUMMARY - FFxx (812)

ALL VALUES ARE TYPICAL AT NOWMINAL SUPPLY VOLTAGES
TA = 256C

FFl4a 3 B cells D-FLIP-FLOP WITH 2:1 MUX, ASM, ARN

When ARN and ASN go inactive within 1lns of each other,
the outputs of the EWS model for EF1l4A will go into the
"UNKNOWN" state. Some Tpd delays for recovering from
the UNKNOWN may vary from those of the normal operation
defined above.

C D ASN ARN | {ntl QNn+l
R 0 1 1 i 0 1
R 1 1 1 | 1 0
X X 0 1 | 1 0
X X 1 0 | 0 1
X X 0 0 | 0 1
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AMCC Q14000 MACRO SUMMARY - FFxx (B12)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S

Tpd C->G +4+ 2,02 ns

+- l1.80 ns

C->QN ++ 2.59 . ns

+= 2.93 ns

ARR->Q - 1.96 ns

ARN->CQN -+ 2.74 ns

Tsu(J,K) 4,20 ns

Th {(J,K) 0.00 ns

Trec {(ARN) 1.00 ns

PW(C) 1.70 ns

PW (ARN} 1.95 ns
FAN-OQUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.025 ns/LU
FALLING 0,025 ns/LU

* ARN COUNTS AS 3 LOADS, K COUNTS AS 2 LOADS

C J K ARN ) On+1 QNn+1
R 0 0 1 | on QNn
R 0 1 1 | 0 1
R 1 0 1 | 1 0
R 1 1 1 ! QNn an
F X X 1 | an QNn
X X X 0 | 0 1
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AMCC Q14000 MACRO SUMMARY - FFxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 25¢C

FF24A 4 B cells J-K FLIP-FLOP, ASN, ARN

8

Tpd C~>C ++ 1,78 ns

+- 1.75 ns

C->CN ++ 2,60 ns

+- 2.86 ns

ARN=>C - 2,22 ns

ARN->QN -+ 2.52 ns

ASN->Q -+ 2.85 ns

ASN->CN - 1.23 ns

Tsu {(J,K) 3.60 ns

Th (J,K) 0.00 ns

Trec (ARN) 1.00 ns

Trec {ASN) 0.50 ns

PR {C) 1.85 ns

PW (ARN,ASN) 1.95 ns
FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.025 ns/LU
FALLING 0.025 ns/LU
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AMCC Q14000 MACRO SUMMARY - FFxx (B12)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

FF24A 4 B cells J~K FLIP-FLOP, ASN, ARN

C J K ASN ARN | On+1l QNn+1
R 0 0 1 1 | Qn QNn
R 0 1 1 1 | 0 1
R 1 0 1 1 | 1 0
R 1 1 1 1 | QNn Cn
F X X 1 1 | Qn QNn
X b4 X 0 1 i 1 0
X X X 1 0 | 0 1
X X X 0 0 { 0 0
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AMCC Q14000 MACRO SUMMARY - FFxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

5
Tpd C->Q ++ 2.11 © ns
+= 1.65 ns
Tsu (D) 0.75 ns
Th (D) 0.75 ns
PW 1.55 ns
FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0,025 ns/LU
FALL ING 0.025 ns/LU
* D COUNTS AS 2 LOADS
C D | On+l
R 0 } ]
R 1 | 1
F X | On
0 X ! Qn
1 X | On
[—-—--- 1
I. FsF |
“+——fp  af—
1 i
4+ |
1 |
! Frro |
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AMCC Q14000 MACRO SUMMARY - GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C '

GTO05 1 B cell 3-INPUT OR
]
Tpd A->Y ++ 1.02 ns
- 1.47 ns
B->Y ++ 0.94 ns
-= - 1.46 ns
C->Y ++ 1.11 ns
- ' 1.01 ns
( 2 INPUTS CHANGING }
A,B->Y ++ 0.75 ns
- 1,67 ns
B,C->Y ++ 0.73 ns
- 1.47 ng
A,C->Y ++ 0.77 ns
- 1.49 ns
( ALL INPUTS CHANGING )
A,B,C->Y ++ 0.61 ns
- l.69 ns
FAN-QUT LOARD LIMIT;: 30 loads
k~-FACTOR RISING 0.025 ns/Lu
FALL ING 0.025 ns/LU

A B C } Y

0 0 0 t 0

0 0 1 | 1

0 1 0 | 1

0 1 1 | 1 -

1 0 0 | 1 A 1
1 0 1 I 1 B v!
1 1 0 | 1 < !
1 1 1 | 1 L. _ &Tes |
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AMCC Q14000 MACRO SUMMARY - GTxx {812)

ALL VALUES ARE TYPICAL AT NOMIRAL SUPPLY VOLTAGES
TA = 250C

GT06 2 B cell 6-INPUT OR
s
Tpd A->Y ++ 1.31 ns
- 1.51 ns
B->Y ++ 1.23 ns
- 1.52 ns
C->Y "++ 1,40 ns
- l.61 ns
D->Y ++ 1.33 ns
- 1.60 ns
E->Y ++ 1.63 ns
-— 1.62 ns
F->Y ++ 1.54 ns
- 1.61 ns
( ALL INPUTS CHANGING )
A,B,C,
D,E,F=->Y ++ 0.57 ns
- 2.05 ns
FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.025 ns/LU
FALLING 0.025 ns/LU
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AMCC Q14000 MACRO SUMMARY - GTxx (805)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

GT07 3 B cell 8-INPUT OR
s
Tpd A->Y ++ 2.12 ns
—_ 2.17 ns
B->Y ++ 2,05 ns
—_ 2.16 ns
C->Y ++ 2.46 ns
-— 2.21 ns
D->Y ++ 2.38 ns
_— 2.20 ns
E->Y ++ 2.33 ns
- 2.31 ns
F->Y ++ 2.53 ns
- 2.29 ns
G->Y ++ 2,29 ns
—_— 2.28 ns
H->Y ++ 2.23 ns
- 2.26 ns
FPAN-OUT LOAD LIMIT: a0 loads
k=FACTOR RISING 0.025 ns/Lb
PRLL ING 0.025 ns/LU
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AMCC Q014000 MACRO SUMMARY =~ GTxx (812)

ALL VALUES ARE TYPICAL AT NOMKINAL SUPPLY VOLTAGES
TA = 250C .

GT13 1 B Cell 3-INPUT NOR
S
( 1 INPUT CHANGING )
Tpd A->YN +~ 1.20 ns
-+ 1.96 ns
B->¥N +- . 1.13 ns
-+ . 1.92 ns
C->YN +- 1,25 ns
-4 1.52 ns
( 2 INPUTS CHANGING )
A,B->YN +- 0.97 ns
-+ 2,12 ns
A,C->YN +- 0.91 ns
-+ 2,00 ns
B,C->¥N +- 0.87 ns
- 1.97 ns
{ ALL INPUTS CHANCING )}
A,B,C->YN +- 0.76 ns
-+ 2,16 ne
FAK-CUT LOAD LIMIT: 30 loads
k~FACTOR RISING 0.025 ns /LU
FALLIKNG 0.025 ns/LU
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AMCC Q14000 MACRO SUMMARY - GTxx (Bl2)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TR = 250C

GT14 2 B cell 4-INPUT NOR
s
( 1 INPUT CHANGING )}
Tpd A->YN +- 1.64 ns
-+ 1.79 ns
B->¥N +- 1.36 ns
-+ 1.75 ns
C~>Y¥N  +- 1.65 ns
-+ 1.67 ns
D-=>YN 4= 1.36 ns
-+ 1.64 ns
{ 2 IKPUTS CHANGING )
A,B=>YN +- 1.05 ns
-+ 1.85 ns
A,C~>¥YN +- 1.50 ns
-+ 1.78 ns
B,D->YN +- 1.33 ns
-+ 1.75 ns
B,C->YN +- 1.34 ns
-+ 1.76 ns
C,D->Y¥N +- 1,05 ns
-+ 1.75 ns
B,D->YN 4+~ 1.25 ns
-+ 1.74 ns
( ANY 3 INPUTS CHANGING )}
+- 1.05 ns
-+ 1.83 ns
{ ALL IKPUTS CHANGING )
+- 0.96 ns
-+ 1.84 ns
FAN-OUT LOAD LINIT: 30 loads
k-FACTOR RISING 0.030 ns/LU
FALLING 0.025 ns/LU
YN = A+ E+C+D R )
B !
1 1
R A A
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AMCC Q14000 MACRC SUMMARY - GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

GT1l5 1 B cell DUAL 2-INPUT NCR
S
( 1 INPUT CHANGING }
Tpd A->YIN +- 0,36 ns
-4 1.15 ns
D->Y2N +~ 0.36 ns
-+ 1.15 ns
B->YIN +- 0.36 ns
-+ 1.26 ns
C->Y2N +- 0.36 ns
C -t 1.26 ns
( 2 INPUTS CHANGING }
A,B->YIN +- 0.13 ns
-+ 1.30 ns
C,D=>Y2N +- 0.13 ne
-+ 1.30 ns
FAN-OUT LOAD LIMIT: Y1N, 30 loads
Y2N
K-FACTOR RISING YIN, 0.030 ns/LU
Y2N
FALLING 0.025 ns /LU

I Pt :
Y2ZN = C + D ::i:: vin!
| i

cCa i

Lo _enis |
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AMCC 014000 MACRO SUMMARY -~ GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S
Tpd A->¥N +- 0.40 ns
-+ 0.66 ns
FAN-OUT LOAD LIMIT: 50 loads
k-FACTOR RISING 0.025 ns/LU
FALLING 0.025 nS/LU
YN = A
.ﬂ L] 'I'HI
] 1
L _ _ _&T2i )
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AMCC (314000 MACRO SUMMARY - GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 25cC

GT22 1 B cell HIGH-FAN-OUT DRIVER, HNON-~INVERTING

S
Tpd A->Y ++ 0.86 ns
- 1.16 ns
FAN-OUT LOAD LIMIT: 50 lecads
k-FACTOR RISING 0.025 ns /LU
FALLING 0.025 ns /LU
Y= A
3 i
1 [: 1
L _ _&ree |

6-4-29



AMCC Q14000 MACRO SUMMARY -~ GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

]
Tpd Al->Y1N +- 0.33 ns
-+ 0.59 ns
A2->Y2N  +- 0.33 ns
- 0.59 ns
FAN-OUT LOAD LIMIT: Y1N, 30 loads
Y2N
k-FACTOR RISING - Y1N, 0.025 ns/LU
Y2N
FALL ING 0.025% ns/LU

* Al, A2 COUNT AS 2 LOADS EACH

YIN = Al

Y2N = AZ r----"" 1
|Rl. L) 'I'Illl
1 1
'92 » YEN
i 1
L. ..6T83 )
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AMCC Q14000 MACRO SUMMARY - GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

GT34A 2 B cell 5-INPUT AND
S
( 1 INPUT CBANGING )
Tpd A->Y  ++ l1.08 ns
- 0.93 ns
B->Y ++ 1.06 ns
-— 1.09 ns
C=>Y ++ 1.22 ns
- 0.94 ns
D->Y ++ 1.28 ns
- 1.11 ns
B=>Y ++ 1.41 ns
- 1.31 ns
( 2 INPUTS CHANGING )
A,B->Y ++ 1,23 ns
- 0.64 ns
A, C>Y  ++ 1.26 ns
- 0.82 ne
A,D->Y ++ 1.34 ne
- 0.88 ns
A,E->Y ++ 1.45 ns
- 0.91 ns
B,C->Y ++ 1.28 ns
- 0.88 ns
B,D->Y ++ 1.36 ns
- 0.97 ns
B,E~->Y ++ 1.48 ns
-~ 1.04 ns
C,D=>Y ++ 1.42 ns
- 0.64 ns
C,E->Y ++ 1.39 ns
— 0.64 ns
D,E->Y ++ 1.46 ns
— 0.72 ns
{ ALL INPUTS CHANGING }
A,B,C,D,E->Y ++ 1.58 ns
-— 0.49 ns
con't
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AMCC 014000 MACRO SUMMARY - GTxx {812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

GT34R 2 B cell 5-INPUT BND

______-u___-__--________; ———————————————————————————————

FAN-OUT LOAD LIMIT: 30 loads

k-FACTOR RISING 0.030 ns/LU
FALL ING 0.025 ns/LU

¥ = A.B.C.D.E

6-4-32
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AMCC (14000 MACRO SUMMARY - GTxx (805}

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

-8
( 1 INPUT CHANGING )
Tpd A->YN -+ 0.70 ns
+- : 0.47 ns
B~>YN -+ 0.79 ns
+- 0.61 ns
C->YN ~+ 0.89 ns
+- 0.79 ns
D-~>¥N -+ 0.95 ns
+= 0.87 ns
{ 2 INPUTS CHANGING }
A;B->YN -+ 0.46 ns
+- 0.68 ns
A,C->¥N -+ 0.43 ns
+- 0.73 ns
A,D->¥YN -+ 0.41 ns
+- 0.75 ns
B,C->¥YN -+ 0.48 ns
+- 0.78 ns
B,D~>¥YN -+ 0.45 ns
+- 0.80 ns
C,D->YN -+ 0.50 - ns
+- 0.96 ns
{ ANY 3 INPUTS CHANGING }
+- 0.91 ns
-+ 0.37 ns
( ALL INPUTS CHANGING )}
+- 0.99 . ns
-+ 0.28 ns
con't
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AMCC Q14000 MACRO SUMMARY - GTxx (805)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S
FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.025 ns/LU
FALL ING 0,030 ns /LU
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AMCC Q14000 MACRO SUMMARY - GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

s
(1 INPUT CHANGING )
Tpd A->Y ++ 2.19 ns
- 1.41 - ns
B->Y ++ 2.08 ns
- 1.33 ns
C=>Y ++ 1.93 ns
- 1.19 ns
D~>Y ++ 1.82 ns
- 1.03 ne
E->Y ++ 2.19 ns
- 1.41 ns
F->Y ++ 2.08 ns
—-— 1.33 ns
G->Y ++ 1.93 ns
- 1.19 ns
H->Y ++ l.82 ns
— 1.03 ns
{( 2 INPUTS CHRNGING }
A,E->Y ++ 2.47 ns
- 1.20 ns
B,F->Y ++ 2.39 ns
- 1.11 ns
C,G->Y ++ 2.15 ns
- 1.00 ns
D,H->Y ++ 1.93 ns
-— 0.96 ns
( ALL INPUTS CHANGING )
++ 2.41 ns
- 0.40 ns
con't
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AMCC Q14000 MACRO SUMMARY - GTxx (812>

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

FAN-OUT LOAD LIMIT: 30 loads

k~FACTOR RISING 0.030 ns/Ly
FALL ING 0.025 ns/LU
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AMCC Q14000 MACRO SUMMARY - GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

s
(1 INPUT CHANGING )
Tpd A->Y¥1N +- 0.40 ns
-+ 0.63 ns
C~>¥Y2N +- 0.40 ns
-+ 0.63 ns
B->Y1N +- 0.45 ns
-+ 0.72 ns
D=>Y2N +- 0.45 ns
-+ 0.72 ns
( 2 INPUTS CHANGING )
A,B->Y1N +- 0.55 ns
-+ 0.39 ns
C,D~>Y2N +- 0.55 ns
-+ 0.39 ns
FAN-OUT LOAD LIMIT: YIN, 30 loads
Y2N
k-FACTOR RISING Y1N, 0.025 ns/LU
Y2N
FALL ING 0.025 ns/LU

YIN=AB
Y2N = C D pomm- .
1
i
[T
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AMCC Q14000 MACRO SUMMARY ~ GTxx (812)

ALL VALUES ARE TYPICAL AT ROMINAL SUPPLY VOLTAGES
TA = 250C

s

Tpd A->YN +- 0.82 ns

-+ ¢.90 ns

B->¥N +- 0.96 ns

-+ 0.93 ns

C~>¥N +- 1.01 ns

-+ 1.05 ns
FAN-OUT LOAD LIMIT: 30 loads
k=-FACTOR RISING 0,030 ns/LU
FALLING 0.025 ns/LU

f e " 777 7
B ¥ !
ca [
t gT41a’
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.

AMCC Q14000 MACRCO SUMMARY - GTxx (803)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

GT42A 1 B cell 2-WIDE 2~2 INPUT AND-OR INVERT
_____________________________________________________ —
s
Tpd A->YN +- 0.68 ns
-+ 1.09 ns
B=->¥YN +- 0.67 ns
-+ 1.37 ’ ns
C~>¥N +- 0.84 ns
-+ 1.43 ns
D~>¥N +- 0.81 ns
-+ 1.71 ns
FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.030 ns/LU
FALLING 0.030 ns/LU
* A' B,
YN =
A B
] 0
0 0
0 0
0 0
0 1
0 1
0 1
0 1
1 0
1 -0
1 0
1 0
1 1
1 1
1 1
1 1
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AMCC Q1400C MACRO SUMMARY - GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

)

Tpd A->YN +- 0.81 ns

-+ 1.41 ns

B->Y¥N +- c.04 ns

- 1.71 ns

C->YN +- .87 ns

~+ 1.84 ns

D~>¥N +- ) 1.25 ns

-+ 1.71 ns

E~>¥YN +- 1.29 ns

-+ 1.99 ns

F->YN +- 1.38 ns

-+ 2.12 ns
FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0,035 ns/LU
FALLING ¢.040C ns /LU
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AMCC 14000 MACRO SUMMARY - GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

s

Tpd A->YN +- 0.67 ns

- 1.10 ne

B->YN +- 0.82 ns

-+ 1.21 ns

C->YN +- 0.72 ns

-+ 0.59 ns
FAN~GUT LOAD LIMIT; 30 loads
k-FACTOR RISING 0.030 ns/LU
FALLING 0.030 ns/LU

_________ hl

rﬁ ¥ I
B YH

cCa i

b sT43a)]
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AMCC 014000 MACRO SUMMARY - GTxx (8l2)

ALL WALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S

Tpd A->YN +- 0.86 ns

-+ 1.13 ns

B->YN +- 0.92 . ns

-+ 1.22 ns

C->YN +- 0.71 ns

-+ 1.19 ns

D->YN +- 0.77 ns

-+ 1.27 ns
FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.030 ns /LU
FALLING 0.030 ns/LU

A B C D I YN
0 0 0 0 Il
0 0 0 1 1
0 0 1 0 Pl
0 0 1 1 1
0 1 0 0 1
0 1 0 1 ! 0
0 1 1 0 0
0 1 1 1 I 0
1 0 0 0 1
1 0 0 1 I 0
1 0 1 ] I o
1 0 1 1 I 0
1 1 0 0 1
1 1 0 1 I 0
1 1 1 0 I 0
1 1 1 1 b0
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AMCC Q14000 MACRO SUMMARY - GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S

Tpé@ A->YN +- 0.98 ns

-4 1.07 ns

B~->YN +- 1.06 ns

-+ 1.16 ns

C->¥YN +- 1.26 ns

~+ 1.72 ns

D->YN +- 1.37 ns

-+ 1.79 ns

E->YN +- 1.78 ns

-+ 2.31 ns

F->YN +- 1.95 ns

-+ 2.38 ns

G->YN +- 2,01 ns

-+ 2,08 ns

H->¥YN +~ 2.02 ns

-+ 2.75 ns
FAN-QUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.035 ns/LU
FALL ING 0.040 ns/L0

*A, B, ¢, D, E, F, G, H COUNT AS 2 LOADS EACH
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AMCC Q14000 MACRO SUMMARY - GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S
(1 INPUT CHANGING )
Tpd A->Y¥YN +- 0.67 ns
-+ 0.86 ns
B->Y¥YN +- 0.71 ns
-+ 1.05 ns
C->YN +- 0.48 ns
-+ 0.77 ns
{ 2 INPUTS CHANGING )
A,B=->YN +- 0.77 ns
-4+ 0.51 ns
A,C->YN +- 0.73 ns
-+ 0.45 ns
B,C~>YN +- 0.65 ns
-+ 0.48 ns
{ ALL INPUTS CHANGING )}
A,B,C-YN +- 0.83 ns
-+ 0.36 ns
FAN-QUT LOAD LIMIT: 30 loads
k=FACTOR RISING 0.025 ns/LD
FALL ING 0.025 ns /L0

* A, B, C COUNT AS 2 LOADS EACH

F----- 1
Ak

4+ i

g D ane

+— 1
L. _ 8142
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AMCC 014000 MACRO SUMMARY - GTxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

s

Tpd A->YN +- 1.77 nsg

-+ 2.15 ns

B=>YN +- l1.88 ns

-+ 2.70 ns

C->YN +- 1.98 ns

-+ 2.22 ns

D->¥YN 4+~ 2.06 ns

-+ 2,73 ns

E->YN +- 2.04 ns

-+ 2.14 ns

F->YN 4+~ 2.16 ns

-+ 2.67 ns

G->YN +- 2,26 ns

-+ 2.22 ns

H=->YN  +~ 2.36 ns

-+ 2.71 ns
FAN-QUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.025 ns/LU
FALLING 0.025 ns/LU

6-4-45



AMCC Q14000 MACRO SUMMARY -~ GTxx (812)

ALL VALUES ARE TYPICAIL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

5

Tpd A->YN +- 1.15 ns

-+ 1.99 ns

B->¥YN +- 1.29 ns

-+ 2,06 ns

C->¥N +- ) 1.47 ns

-4+ 2.16 ns

D->YN +- 1.19 ns

-4 2.16 ns

E->¥YN +- 1.33 ns

-+ 2.23 ns

F->¥N +- 1.51 ns

-+ 2.33 ns
FAN-CUT LOAD LIMIT: a0 loads
k-FACTOR RISING 0.030 ns/LU
FALL ING 0.025 ns/LU
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AMCC Q14000 MACRO SUMMARY - GTxx {812)

ALL VALDES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

5
{ 1 INPUT CHANGING )
Tpd A->Y ++ 1.19 ns
- 1.04 ns
B->Y ++ 1.41 ns
- 1.42 ns
C->Y ++ 1.47 ns
- 1.59 ns
( 2 INPUTS CHANGING )
A,B->Y ++ 1.37 ns
- 0.70 ns
A,C->Y ++ 1,32 ns
- 0.69 ns
B,C->Y ++ 1.57 ns
- 0.88 ns
{( ALL INPUTS CHANGING }
A,B,C~>Y ++ 1.49 ns
- 0.56 ns
FAN~OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.025 ns/L0U
FALLING 0.025 ns/ L0
Y = A.B.C
A B C | Y
—————————————————————————————— k“"'j
0 0 0 | 0 -+ o
0 0o 1 | 0 ]
o 11 1 0 L. sz
1 1] 0 | 1]
1 0 1 l 0
1 1 0 | 1]
1 1 1 i 1
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AMCC (14000 MACRO SUMMARY - LAxX (612)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

LAO3A 1 B cell LATCH WITH ASYNC, SET
]
Tpd C->Q -+ 1.55 ns
- 2.36 ns
D->¢ ++ 1.00 ns
- 1.63 ns
AS->C ++ 0.85 ns
- 1.49 ns
Tegu (D) 1.20 ns
Th (D) 0.30 ns
Trec {(AS) 1.60 ns
M (C) 1.70 ns
W (AS) 1.95 ns
FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0,025 ns/LU
FALL ING 0.025 ns/LU

C D AS | on+1
0 0 0 | 0
0 1 0 | 1
1 X 0 | Qn
X X 1 | 1
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AMCC Q14000 MACRO SUMMARY - LAxx (807)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
Th = 250C

LAOA 1 B cell LATCH TRANSPARENT LOW
s

Tpd C->Q -+ 2.79 ns

- 3.13 ns

D->0Q ++ 1.55 ns

- 2.05 ns

Tsu (D) 1.00 ns

Th (D} 0.50 ns

P {C) 2.10 ns
FAN-OQUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0,025 ns /L0
FALL ING 0.025 ns/L0

* C COUNTS AS 2 LOADS
* D COUNTS AS 2 LOADS

[ D | n+1l
0 0 | 0
0 1 i 1
1 X [ Qn
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AMCC Q14000 MACRC SUMMARY - LAXX (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

LAQOS 2 B cell LATCH WITH ACTIVE LOW RESET
S
Tpd C->Q -+ 2,81 ns
- 2.78 ns
C->GN -+ 2,31 ns
- 2.21 ns
D->Q ++ 1.51 ng
- 1.58 ns
D->CN +- 0.91 ns
-+ 1.11 - ns
ARN->( - 1.24 ns
ARN->QN -+ 0.73 ns
Tsu (D} 1.00 ns
Th (D) 0.50 ns
Trec (ARN) 0.00 ns
PW  {(ARN) 2.10 ns
P (C) 2.30 ns
FAN-OQUT LOAD LIMIT: Q, 30 loads
ON
k-FACTOR RISING Q,0N 0.025 ns/LU
FALL ING 0.025 ns/LU

C D ARN | On+l QNn+1
0 0 1 | 0 1
0 1 1 [ 1 0
1 X 1 | On QNn
X X 0 | 0 1
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MSI Macros



AMCT 014000 MACRO SUMMARY (812)



AMCC Q14000 MACRO SUMMARY - ADDxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

8

Tpd Ai,Bi->5i ++ 5.80 ns

- 5.40 ns

+- 5.80 ns

-+ 5.30 ns

Ai,Bi=->CO ++ 4.80 ns

-- 4.80 ns

CI->CO ++ 2.40 ns

- 2.70 ns

CI-»51 ++ 4.60 ns

- 4.90 ns

+- 4.50 ns

-+ 4.70 ns

i=290,1,2,3
FAN-OUT LOAD LIMIT: Si, 30 loads
co

kK-FACTOR RISING S5i,C0 0.025% ns/LU
FALLING 0.025 ns/LU

* Ai,Bi COUNTS AS 2 LOADS EACH
i=20,1,2,3

FOUR BIT
CARRY
LOOK~AHEAD
ADDER
HITH CARRY
OUTPUT

I
i
|
|
]
sef-L
az s1H-
A3 sa2 —L
s3f-l-
|
4
1
|

co




AMCC Q14000 MACRQ SUMMARY - ADDxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

ADD283A is a fast 4-bit binary full adder with carry
look-ahead. ADD28B3A adds two 4-bit binary words (A3-aA0,
B3-B0) plus the incoming carry {(CI} and generates the
binary sum bits (53~-50) and the carry-out (CC). ADD283
operates with either active-high or active-low operands
(positive or nhegative logic).

CI
A3 a2 Al AD
+ B3 B2 Bl BO



(612)

AMCC Q14000 MACRO SUMMARY - ADDxx

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C

A”HMIIIIJ‘ @3 g
. 1
+
+
l—!l
1
3
I
F
]
]
]

€8
as
is L)
as

nding
A¥¥YDI HLIN
wigay
AYIHE=-3007
AddMd
LI ¥N04

loegzude ~ ~ ~
13
02 £4
2
14
s ag
zs cv
s v
1)
os o
1Rd1ng
AN¥YD HLIN
3300y
TYIHY=%001
Addpd
118 ¥n0J

foedagad =~ 7 7 |
13
09 et
28
14
ES on
as =2
15 2v
]
es v
LN4LND I
Awawy wiin o
a3qay 1
aw3ny-3001 | 1
139w 1
1rg unod f 1

[vcBzdas
12
03 ex
2
1T
&s og
2s -
18 ]
1
os an
Lita1no
AY¥YI HLIN
¥3aay
TYIHY-3001
Aduy3
LIS 4004
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AMCC Q14000 MACRO SUMMARY - CMPxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

s

Tpd Ai->AEBN ++ 2.55 ns
-+ 2.19 ns

E 2 4.17 ns

- 4.297 . ns

Bi->AEBN ++ 2.58 ns
-4 2,56 ns

+- 4.60 ns

- 4.62 ns

EN->AEBN ++ 0.86 ns
- 2.29 ns

i= 0;112131415r517

FAN-QUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.025 ns/LU
FALLING 0.025 ns/LU

* ALL Ai, Bi INPUTS COUNT AS 2 LOADS EACH

a-BIT

L _ _ _Chrees |
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AMCC Q14000 MACRO SUMMARY - CMPxx (812}

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

CMP688 compares A7-A0 and B7~B0, the magnitudes of two
8-bit binary words. The output (AEBN) is LOW if the
magnitudes of the input words are equal. For all other
conditions, the output is HIGH. When the enable inrput
(EN) is HIGH, it overrides the result of the comparison
and forces the output HIGH. Note that the Ai, Bi inputs
are interleaved for this macro.

FUNCTION TABLE

INPUTS QUTPUT

DATA ENABLE

Ai;Bi EN | AEBN where A and B are binary words

A=B 0 I 0 if all Ai bits equal all Bi bits

A>B 0 I 1 if the sum of the Al bits is Greater
P than the sum of the Bi bits

A<B 0 I 1 4if the sum of the Ai bits is Less
: than the sum of the Bi bits

X 1 I 1 if CMP6&8 is disabled



AMCC Q14000 MACRO SUMMARY - CTRxxX

(812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES

TA = 250C

4-BIT UP COUNTER W/ASYNC.

RESET

Tpd CLK->0i ++

CLK->TC ++
+—-
ARN->Q1i --
ARN->TC -~
CET~->TC ++
i =0,1,2,3
Tsu (Di)
Th (Di)
i=0,1,2,3
Tsu (PEN}
Th (PEN}
Tsu (CEP)
Th {(CEP)
Trec (ARN)
PW {(ARN)
PW (CLK)

FAN-OUT LOAD LIMIT:

k-FACTOR RISING Qi
FALLING
RISING TC
FALLIFG

MAXIMUM FREQUNCY
OF OPERATION
(fHAX)

ns
ns
ns
ns
ns
ns
ns
ns

ns
ns

ns
ns
ns
ns
ns
ns
ns

loads

ns/LU
ns/LU
ns/LU
ns/LU

MHZz COMS5
MHz COM4
MHz MIL

be
Dl
—+—fbhz
-+—f D3
NTH -
“+—J CLK
—+—CgARH
4—— CEP
CET

R —
FOUR BIT
UP COUNHTER

]
I
1
aof—+
al f—+
e+
asl—+
ref—t




AMCC Q14000 MACRO SUMMARY - CTRxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

CTR161A is synchronously presettable for applications
such as programmable dividers. The LOW-active preset
enable input (PEN} allows parallel loading of this
counter with the contents of the data inputs (D3-D0) on
the next rising edge of the clock input (CLK). This
macro provides two types of count enable inputs (CEP,
CET), and generates the teral count indicator (TC) to
allow versatility in multi-stage synchronous counting.
TC signals the following stage to advance on the next
clock., Either CEP or CET will stop the counter from
counting when disabled. CET will also force TC to
zero. CTR161 has an asynchronous master reset (ARN)
that overrides all other inputs and forces the outputs
(Q3-Q0, TC) LOW.

FUNCTICN TABLE

INPUTS OUTPUTS
RESET LOAD ENABLE CLOCK
ARN PEN CEP CET CLK Q1 TC
0 X X X RESET Qi 0
1 0 X 1 R LOAD If sum Qi=15%, TC=1
else TC=0
1 0 X 0 R LOAD 0
1 1 (H 1 X STOP If sum Qi=15, TC=1
else TC=0
1 1 X 0 X STOP 0
1 1 1 1 R COUNT UP If sum Qi=15, TC=1
else TC=0
1 1 1 1 F NO CHANGE If sum Qi=15, TC=1
else TC=0
TC = 03.Q2.Q1.00.CET . = AND
X = DON'T CARE
R = RISING EDGE
F = FALLING EDGE



AMCC Q14000 MACRC SUMMARY - CTRxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S
Tpd CLK->(Qi ++ 1.90 ns
+= 2.10 ns
CLK->TC ++ 3.22 ns
- 3.35 ‘ ns
CE2~->TC ++ 1.32 ns
- 1.21 ns
i= 0-11213
Tsu (SRN) 5,00 ns
Th (SRN) 0.00 ns
Tsu (PEN) 4.50 ns
Th (PEN) 0.00 ) ns
Tsu (CEl) 5.80 ns
Th (CEl)} 0.00 ns
Tsu {(CE2) 5.80 ns
Th (CE2) 0.00 ns
Tsu (Di) 5.00 ns
Th (D) 0.00 ns
i=0,1,2,3
PH (CLK) 2.22 ns
PW  {SRN) 2.46 ns
FAN-OQUT LOAD LIMIT: 30 loads
k-FACTOR RISING Qi 0.025 i ns/LU
FALLING 0.025 ns/LU
RISING TC 0,025 ns/LU
FALLING 0.025 ns/LU
MAXIMUOM FREQUNCY 85 MHz COMS5
OF OPERATION 75 MHz COM4
{EMAX) ] 70 MHz MIL

* PEN, CLK, CE2 COUNT AS 2 LOADS EACH

L -
* SRN COUNTS AS 6 LOADS | ge——
o FOUR EIT
| HP COUNTER
—+—309 nf—-
+—gn 01—
—“+—q bz ookt
+—Jbz L N
-1{-: PEN L
o )
~—cfsRN |
: ]
= ey
NN PP :
1 '
CIELED

o = om o= IR =
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AMCC Q14000 MACRO SUMMARY - CTRxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

CTR163B is synchronously presettable for applications
such as programmable dividers. The LOW-active preset
énable input (PEN) allows presettable parallel loading
of this counter with the contents of the data inputs
(DO-D3) on the next rising edge of the clock (CLK).
This macro provides two types of count enable inputs
(CEl, CE2), and generates the teral count indicator
(TC) to allow versatility in multi-stage synchronous
counting. TC signals the following stage to advance on
the next clock. Either CEl or CE2 will stop the
counter from counting when disabled. CE2 will also
force TC to zero. CTR161B has a synchronous reset
input (SRN) that overrides counting and parallel
loading and allows the outputs (Q0-Q3, TC) to be
simultaneously reset on the rising edge of the next
clock input.

FUNCTION TABLE

___________________________________ e . ———— e —— - ———

INPUTS CUTPUTS
RESET LOAD ENABLE CLOCK
SRN PER CEl CE2 CLK Qi TC
0 X X X R RESET Qi 0
1 0 X 1 R LOAD If sum Qi=1l5, TC=1
else TC=0
1 0 X 0 R LOAD 0
1 1 0 1 X STOP If sum Qi=15, TC=1
else TC=0
1 1 X 0 X STOP 0
1 1 R COUNT UP If sum Qi=1l5, TC=l
else TC=0
1 1 1 1 F NO CHANGE If sum Qi=15, TC=1
else TC=0

TC = Q3.02.¢1.00.CE2 . = AND
X = DON'T CARE

R = RISING EDGE

F = FALLING EDGE
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AMCC Q14000 MACRO SUMMARY - CTRxx (812)

ALIL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

P = - - - - L -
s

: FOUR BIT : : FOUR BIT :
, | e counrer | , e comrer |
+—{oe cof—+ ~+—1¥be aef—+
+—n o — +—Jn o
+—{oe eafl— “+—pz oz fl—~
-+—303 o2 — -+—fp2 o3 f—
: PEH 7y M —1—30 PEN el
refeux ' ok ;
el srn i L e |
I !. cEl : I fee ':
= fcee | [ |
! cTR1538" ! '
L = EIR 1638, Lmm - — €TR163B,

v
TIE CE2 OH FIRST CTRI&3A TO VDD 8-BIT UP COUNTER

CLK

COUHT!
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AMCC Q14000 MACRO SUMMARY - DECxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 2506C

5

Tpd A->Yi ++ 1.74 ns

-- 1.83 ns

+- 1.44 ns

-+ 1.60 ns

B->Yi 4+ 1.83 ns

- 2.87 ns

+- 2,26 ns

-+ 1.68 ns

C->Yi ++ 2.01 ns

- "3.08 ns

+- 2.37 ns

-+ 1.81 neE

E->Yi +- 1.41 ns

-+ 1.76 ns

i=290,1,2,3,4,5,6,7

FAN-QUT LOAD LIMIT: a0 loads
k~FACTOR RISING 0.025 ns /LU
FALL ING 0,025 ns/LU

* A, E COUNT AS 2 LOADS EACH
EACH QUTPUT HAS A FAN-OUT LIMIT OF 30
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AMCC Q14000 MACRO SUMMARY - DECxx (812)

ALL VALUES ARE TYPICAJ. AT NOMINAL SUFPPLY VOLTAGES
TA = 250C '

DEC138A has three gelect inputs (A, B, C), and provides
elght mutually exclusive, active LOW outputs (YO0-Y7),
The enable input (E} can be used to select input when
expanding te a 4:16 line decoder.

m
O
o
-
e
[=]
[
=
3
X
3
w
[
&
-
w
Lo
-
g
-

0 X X X (I ) 1 1 1 1 1 1 1
1 0 0 0 I 0 1 1 1 1 1 1 1
1 0 0 1 | 0 1 1 1 1 1 1
1 0 1 0 (S ) 1 0 1 1 1 1 1
1 0 1 1 1 1 1 0 1 1 1 1
1 1 0 0 I 1 1 1 1 0 1 1 1
1 1 01 1 1 1 1 1 0 1 1
1 1 1 0 I | 1 1 1 1 1 0 1
1 1 1 1 Pl 1 1 1 1 1 1 0
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AMCC (014000 MACRO SUMMARY - HUXxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

MUX153a 2 B cells 4:1 NON-INVRTNG, MUX W/ LO ENAEBLE

5

Tpd EN->Y +- 0.38 ns

-+ 0.86 ns

Ii->Y  ++ 1.85 ) ns

- 2.25 ns

S50->Y ++ 2.93 ns

+= 3.25 ns

-+ 3.36 nes

- 3.45 ns

S1->Y ++ 1.92 ns

+- 1.63 ns

-+ 2.13 ns

- 2.08 ns

i=0p0,1,2,3

FAN-OUT LOAD LIMIT: a0 loads
k-FACTOR RISING 0.030 ns/ LU
FALLING 0.025 ns/LU

* EN COUNTS AS 2 LOADS
* Ii INPUTS COUNT AS 2 LOADS EACH
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AMCC (14000 MACRO SUMMARY - MUXxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

MUX153A selects one data lnput from four sources
(I0-13). Output {(Y) presents the selected data in {its
true form. MUX153 can alsc be used to generate 2-stage
AND-OR functlions of three variables. The active-lgw
enable input (EN} can be used as a select input when
expanding to a larger multiplexor (8:1, 16:1, ...
64:1). The outputs of two or more MUX1S53s are ORed
togecher for a large multiplexor.

Y = 10.50.51.F + 11.50.51.EN + 12.50.S1.EN + 13.50.51.my

EN 50 sl I0 11 12 I3 [ 4
1 X X X X X X I 0
0 0 0 0 X X X 0
0 0 0 1 X X X 1
0 1 0 X 0 X X I 0
0 1 0 X 1 X X (I |
0 0 1 X X 0 X I 0
0 0 1 X X 1 % 1
0 1 1 X X X 0 I o
0 1 1 X X X 1 I 1
0 X X 0 0 0 0 i 0
0 X X 1 1 1 1 I 1
X X X 0 0 0 0 I o
0 X 0 0 0 X X I 0
0 X 0 1 1 X X 1
0 X 1 X X 0 0 I 0
0 X 1 X X 1 1 i1
0 0 X 0 X 0 X I 0
0 0 X 1 X 1 b3 {1
0 1 X X 0 X 0 I 0
] i X X 1 X 1 1

6-5-16



AMCC Q14000 MACRO SUMMARY - MUXxx (812)

ALL VALUES ARE TYPICAL AT NOKINAL SUPPLY VOLTAGES
TA = 250C

I'R"""'!
BNy

te |
L. -8m |

TIE TO ¥SS
811 hUX
~——— = = m=- L]
1 I
, Foveen ]
X HUx |
-+ Yien 7] = A |
e ) 1 LI j s
. X B Y Ny
~++fies vEf— t } >
41 1 i
] rec vefl— L _ _ stes |
+fne i
100 yof-—+
e $311] ]
HiTTTTT .l
Ex 1 =77
) | h L a
L _ _ _ _nuxisze) BV
e \ )
L .G85 ]
e " (===
e ——————
: quad 211 | : :: . v/ Hux2
’ KUK ' o ; ™
-+ Hioa YAl —
—i%- HT ) L ... GTes_j
4—;- 1ep YB
en L) I
+rec veff—
e i
"'*“.— 18D YD + I'—————|
-+—{r1p 1 A | hus
il ! 2
EH | 1
! L _ . Gves |
L _ . . _BUXiSza

QuUAD 4:1 MUKs
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AMCC Q14000 MACRO SUMMARY - MUXxx (812}

ALL VALYUES ARE TYPICAL AT NOMIMNAL SUPPLY VOLTAGES
TA = 250C

S

Tpd I0i->Yi ++ 1.34 ns

- 1.61 ns

Il1i->vi ++ 1,32 ns

- 1.62 ns

81->Yi ++ 2.52 ns

+- 2.69 ns

-+ 2.71 nsg

- 2.54 ns

EN->Y¥i +- 1.49 ns

-+ 1.77 ns

1 = A,B,C,D

FAN-OUT LOAD LIMIT: 30 loads
k-FACTOR RISING 0.025 ns/LyU
FALLING 0.025 ns/LU

* EN, I0i, Ili, S1 COUNT AS 2 LOADS (i = A,B,C,D)

—-———— - - T
: QUAD 211 :
I HUX 1
—'%— 18A YAR—
"PT A t
—0.— 1ap Yt
"'"r 118 1
—l.— jec YC§—
—Fi- 1ic 1
—!T iep YD =t
—+—4I1D 1
I T !
-—CHEH |
1

L _ _ _Muxisza,
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AMCC Q14000 MACRO SUMMARY - MUXxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

The MUX157A is composed of 4 2:1 MUXs, each of which
selects one data input from two sources (IDi,Ili). The
select input (SI} and the enable input (EN) are conmmon
to all the multiplexors. The outputs (Yi) present the
selected data in true form. MUX157 can also generate
2-stage AND-OR functions of two variables. The active
LOW enable can be used as a select input when expanding
to a guad of larger multiplexors {(four 4:1, four 8:1,
etc.). The corresponding outputs of two or more
MUX153s are ORed together for a large multiplexor.
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AMCC Q14000 MACRO SUMMARY - REGxX (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

]
Tpd C->Ci -+ 2.15 ns
- 2.00 ns
D->Gi ++ 1.25 ns
- 1.22 ns
ARN->Qi -- 1.14 ns
++ 1,03 ns
t= 0,1,2,3,4,5
Tsu (D) 0.50 ns
Thd (D) 1.00 ns
Trec {(ARN) 1.30 ns
P (C) 1.95 ng
W (ARN} 1.95 ns
FAN-OUT LOAD LIMIT: 30 lcads
k~FACTOR RISING 0.025 ns/LU
FALLING 0.025 ns/LU
MAXIMUM FREQUENCY 165 MHz COM5
OF OPERATION 146 MHz CoM4
(fMAX) 130 MHz MIL

* ARN COUNTS AS & LOADS
* Di, C COUNTS AS 2 LOADS EACH
See also REG373, an 8-bit latch w/o reset

r—-=---~--- 1
‘Y LTh '
2 ns aof—
A al—
LE P ael—
LE PP oaf—
+2 104 e f—+
LA P osf—+
1&:c !

aRH i
'y 2 )
L _ . - ReSes |
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AMCC 014000 MACRCO S5UMMARY -' REGxx (812)

ALL VALUES AREF TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

e e i e S Sk e T S T e e o B ok e B e B o A

REGO6 6 B cells HEX (& bit} D-LATCH WITH ASYNC. RESET

REG06 consists of six D-type latches with a common
clock. When the clock input (C) is HIGH, the latches
are all transparent to the data inputs (Di}. When the
clock is LOW, the data inputs that meet the set-up time
requirement are latched. The ocutput (Qi) is available
in true form only.

i==0,1,2,3,4,5

ARN Di C | Qin+l
0 X X i v}
1 1 0 | 1
1 0 0 | 0
1 X 1 | Qin
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AMCC Q14000 MACRC SUMMARY - REGxx (812}

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

S
Tpd CLK->Qi ++ 3.29 ns
+- 3.50 ns
ARN->Qi ~-- 3.73 ns
i= 1,2,3,4,5,6,7,8
Tsu (A, B} 1.50 ns
Thd (A,B} 0.00 ns
Trec (ARN) 1.20 ns
PW  (ARN) 2,50 ns
PW  (CLK) 2.50 ns
FAN-OUT LOAD LIMIT: 30 locads
k-~FACTOR RISING 0.025 ns/LU
FALLING 0.025 ns/LU
MAXIMUM FREQUENCY 83 MHz COMS5
OF QOPERATION 73 MHz COM4
(EMAX) 66 MHz MIL
* CLK COUNTS AS 2 LOADS
r--—-—--- 1
1 SFR 1
——4n ol g—+
+s 02—
' (5] S
t [T} S
1 s+~
" osfl—-
+—fcLk 07—+
——C4ARH QO f—+
] )
L _ _ _REGl64nj
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AMCC Q14000 MACRO SUMMARY - REGxx - (812}

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

REGl64A is an B~bit serial-in, parallel-cut shift
register, Serjal data input (A,B) are synchronously
entered through a 2-input AND gate on the rising edge
of the clock input (CLK}. The active-LOW reset input
(ARN) clears this shift register asynchronously and
sets all cutputs (Ql-Q8) LCW independent of the clock.

ARN CLK A B 1 Q1 Q2 Q3 Q4 Q5 06 Q7 Qb

0 X XX1 ¢ 0 0 ¢ 0 0 0 0 RESET

1 0 X X ! Qln Q2n Q3n Q4n Q5n Q6n Q7n Q8n HOLD

1 R 111]1 Qln Q02n Q3n Q4n Q5n Q6n Q7n SHIFT INl
1 R X010 QlnQ2n Q3n Q4n Q5n Q6n Q7n SHIFT INO
1 R 00X 10 Qln Q2n Q3n Q4n Q5n Q6n Q7n SHIFT INO

Cin = last steady state value
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AMCC Q14000 MACRO SUMMARY - REGxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C ;

S5
Tpd CP->Qi ++ 2.80 ns
+- 2.17 ns
CP->QiN ++ 3,19 ns
+- 3.67 ns
ARN->Qi - 3.90 ns
ARN->QIN -+ 4.48 ns
"i=1,2,3,4
Tsu (Di) 1.20 ns
Thd (Di) 0.30 ns
Trec (ARN) 0.50 ns
PW (ARN} 1.95 ns
P (CP) 1.95 ns
FAN-OUT LOAD LIMIT: 30 loads
k=-FACTOR RISING 0.025 ns/LU
FALLING 0.025 ns/LU
MAXIMUM FREQUENCY 165 MHz COMS5
OF OPERATION 146 : MHz COM4
(EMAX) 130 MHz MIL

r-—---~--- A
1 FOUR BIT 1
) REGISTER !
1, | were reser § oo
SLE ) aiff—+
1 othfo—+
LA ¥ azf—
} eenfp—
LA PP a3f—
) a3ufo—+
LA ¥ aaf—
| a4n o+
LA 1Y I
I RN '
i he—g '
R, REGL73A|
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AMCC Q14000 MACRO SUMMARY - REGxx (812}

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

REG175A 10 B cells 4-~BIT REGISTER WITH ASYNC. RESET

REG175A contains four flip/flops with a single data
input each (Pi). The clock input (CP) and reset input
(ARN) are shared by all four flip/flops on the REG175A.
Both true and complemented outputs are provided for
each flip/flop (Qi, QiN).

cp Di ARN | Qin+l QiNn+1
X X 0 I 0 1
R 0 1 | 0 1
R 1 1 | 1 0
0 X 1 | Qin QiMn
i=1,2,3,4

6-5-25



AMCC Q14000 MACRO SUMMARY - REGxx - {812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VOLTAGES
TA = 250C

]
Tpd Di->Q1 ++ 0.86 ns
- 1.14 ns
C->Qi ++ 1.84 ns
+- 2,37 ns
Tsu (D1} 0.70 ns
Th {(Di) 0.80 ns
P (C) 1.95 ns
i=0,1,2,3,4,5,6,7
FAN-OUT LOAD LIMIT: 30 lcads
k~FACTOR RISING Q0->Q7 0,025 ns/LU
FALL ING 0,025 ns/LU
MAXIMUM FREQUENCY 165 HHz COmM5
OF OPERATION 146 MHz Cond
(fMAX) 130 MHz MNIL

* C COUNTS AS 2 LOADS
* DI COUNTS AS 2 LOADS ( i = 0...7 )

r [ 1
Y LTH |
nes LI mae
e o a1 |—
-‘T ne R
= L] e
LA MY ol
4%-n5 esf—
—+—A 06 s g—+
LR P o7 f—+
LR :
]

L. . REG373A,
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AMCC Q14000 MACRC SUMMARY - REGxx (812)

ALL VALUES ARE TYPICAL AT NOMINAL SUPPLY VCLTAGES
TA = 250C

REG373A consists of eight D-type latches with a common
clock. When the clock input (C) is HIGH, the latches
are all transparent to the data inputs (Di). When the
clock is LOW, the data inputs that meet the set-up time
reguirement are latched. The output (Qi) is available
in true form only.

c Qi
0 | LATCHED
1 |  TRANSPARENT (Di)

i=20,1,2,3,4,5,6,7
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AMCC 14000 MACRO SUMMARY (812)



AMCC Q14000 MACRO LISBRARY SUMMARY - SPECIAL (812)

ADDED POWER AND GROUNDS

REQUIRED WHEN AN ADDED TTL POWER PAD IS NEEDED.
USES THE PAD PORTIOR OF THE 1/0 CELL.
USED TO OBTAIN A CORRECT POPULATION REPORT AND
EXTERNAL PIN (PAD) COUNT BY THE AMCC MACROMATRIX
ERC SOFTWARE.

¢ GROUND THE INPUT PIN WITH THE WIRE POINTING UP

# TERMINATE THE OUTPUT

NOTE: When placing an ITPWR macro, the macro must be
interspersed with the simultaneously switching outputs it
supports. On the 014000B array and any other array with
Packages that contain internal power-ground planes, an
ITPWR must be placed on a PAD that will allow it to be
connected to the internal plane if it is at all possible.
Placing it on a pad that must connect to a package pin
requires a custom DUT board for test.

PURTEO

HAME USIHG THE COHVYEHTIOHS.,
{DEHTIFY SHGROUP HITH THE SHGROUP
PARAHETER OR PROPERTY

AS REQUIRED
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AMCC Q14000 MACRO LIBRARY SUMMARY - SPECIAL (812)

ADDED POWER AND GROUNDS

REQUIRED WHEN AN ADDED TTL GROUND PAD IS NEEDED.
USES THE PAD PORTION OF THE I1/0 CELL.
USED TO OBTAIN A CORRECT POPULATION REPORT AND
EXTERNAL PIN {(PAD) COUNT BY THE AMCC MACROMATRIX
ERC SOFTWARE.
¢ GROUND THE INPUT PIN WITH THE WIRE POINTING DOWH
e TERMINATE THE OQUTPUT

NOTE: When placing an ITGND macro, the macro must be
interspersed with the simultaneously switching outputs jt
supports. On the Ql4000B array and any other array with
packages that contain internal power-ground planes, an
ITGND must be placed on a PAD that will allow it to be
connected to the internal plane if it is at all possible.
Placing it on a pad that must connect to a package pin
requires a custom DUT board for test.

6HDTO®

HAME UBTHG THE CONVENTIONS:
IDEHTIFY SHGROUP MITH THE SHGROUP
PARAMETER OR PROPERTY

AS REGQUIRED



AMCC Q14000 MACRO LIBRARY SUMMARY - SPECIAL (8l2)

ADDED POWER AND GROUNDS

REQUIRED WHEN AN ADDED ECL VCC PAD IS NEEDED.
USES THE PAD PORTION OF THE I/0 CELL.
USED TO OBTAIN A CORRECT POPULATION REPORT AND
EXTERNAL PIN (PAD) COUNT BY THE RMCC MACROMATRIX
ERC SOFTWARE.
¢ GROUND THE INPUT PIN WITH THE WIRE POINTING DOWN
FOR STANDARD-REFERENCE ECL; POINTING UF FOR
+5V REF ECL.
TERMINATE THE OUTPUT
IEVCC is a GROUND pad in a STD-REF ECL circuit,
e IEVCC is a POWER pad in a +5V REF ECL circuit.

NOTE: When placing an IEVCC macre, the macro must be
interspersed with the simultaneously switching outputs it
supports. On the (Q14000B array and any other array with
packages that contain internal power-ground planes, an
IEVCC must be placed on a PAD that will allow it to be
connected to the internal plane if it is at all possible.
Placing it on a pad that must connect to a package pin
requires a custom DUT board for test.

EHDEGD PHREGR

HAME USIHG THE COMVEHTIONS,
IPENTIFY SHGROUP UITH THE SHGROUF
PARAMETER OR PROPERTY

AS REQUIRED



AMCC Q14000 MACRO LIBRARY SUMMARY - SPECIAL (812)

CHIP MACROS

CHIP MACROS:

The chip macro documents the number of fixed power ang
ground pins that a particular array has for a given 1/0
mode. It also documents the internal pin count limite,
the number of each type of cell available on a given
array, the allowed cell utillzation, the default power
supply or supplies, the worst-~case current multiplier for
MIL and for COM product grades and other data as required
by the BMCC MacroMatrix software. MNote that the POWER
_SUPPLY and PRODUCT_GRADE parameters c¢oOntrol the
multipliers vsed in the Front-Annotation FNTCOM.ews file.

¢ MUST BE USED - THE MACROMATRIX ERC SOFTWARE REQUIRES
THAT A CHIP MACRO BE USED ON THE SCHEMATICS

e Follow directions in the MACROMATRIX USER'S GUIDE
{Volume II, Section 8) and MACROMATRIX INSTALLATION
MANUAL (Volume II, Section 7) to attach parameters or
values to the chip macros as required - the procedure is
EWS-specific.

¢ Ground and terminate inputs and outputs as shown in the
examples. The inputs to a chip macro are always tied to
global_ground regardless of the individual chip
technology (BiCMOS, Bipolar).

# Chip macros are named {(CHIP00) but are not listed in
the placement file, use no cells and draw no current.
They are Informational units only.

o Page 1 of the schematics should contain the chip macros
and the added power and ground macros.
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AMCC Q14000 MACRO LIBRARY SUMMARY - SPECIAL (812)

CHIP MACROS

Chip Macro Parameters that are legal for the 014000
Serjes:

100%
TTL ECL MIX +5MIX

PRODUCT_NAME AMCC ASSIGNED NAME X X X X
DEVICE_NUMBER AMCC ASSIGNED NUMBER X X X X
PRODUCT_GRADE MIL OR COM X X X X
POWER_SUPPLY FOR OTHER THAN DEFAULT - X X -

The first three parameters are REQUIRED for design
submisgion - the ERCs will use default values and
continue but the resulting report (AMCCERC,LST) cannot be
submitted.

Allowed POWER_SUPPLY parameter values for the Q14000
Series:

default What appears on the chip macro graghic
8TD4 -4.5V ECL VEE SUPPLY; ECL VCC = 0V
STD5S -5.2V ECL VEE SUPPLY; ECL VCC = 0V
SVREF +5V BCL VCC SUPPLY; ECL VEE = 0V

_____________________________ T e e e e

Note: The Q14000B and Q6000B arrays are hot part of the
(Bl2) macro release. Information on these arrays is
PRELIMINARY.



AMCC Q14000 MACRO LIBRARY SUMMARY

CHIP MACROS

FOR SINGLE POWER SUPPLY

- SPECIAL (812)

+5V CIRCUITS; 100% TTL:

Q14000BTTL
(9100BTTL
Q6000BTTL
Q2100BTTL

FOR 100% TTL CIRCUIT ON & (14000B
FOR 100% TTL CIRCUIT ON A Q9100B
FOR 100% TTL CIRCUIT ON A Q6000B
FOR 100% TTL CIRCUIT ON A Q2100B

FOR SINGLE POWER SUPPLY

CIRQUITS; 100% ECL:

G14000BECLI0K  FOR
Q9100BECL10K  FOR 100%
Q6000BECL10K  FOR 100%
Q2160PECL10K  FOR 100%&

l1o0%

10K CIRCUIT ON A Q14000B
10K CIRCUIT ON A Q9100B
10K CIRCUIT ON A Q6000B
10K CIRCUIT ON A Q2100B

(14000BECL100K FOR
Q9100PECL100K FOR
Q6000BECL100K FOR
Q2100BECL100K FOR

100%
100%
100%
100%

100K CIRCUIT ON & Q14000B
100K CIRCUIT N A Q9100B
100K CIRCUIT ON A Q6000P
100K CIRCUIT ON A Q2100B

or +5V

ECLIOVCE
ECL ¥CC (IO)

ECLVCE

ECLYEE

PRODUCT _HANE

POHER_SUPPLY

PADS 29,26,27,92,33»34: 79,00,
81,106,107, 108

ECL YCC (CORE)> & VDD (CORE)> @V
PADY 11, 12,38, 39,67,60, 98,93

ECL YEE (CDRE) & ¥85 (LORE} -4,35%
PADS 13, 14,4@,41,63,66: 94,93

DEVICE MUHBER
PRODUCT_GRADE

REY: 923

ay

¥

GZ190BECL16BK




AMCC Q14000 MACRO LIBRARY SUMMARY - SPECIAL (812}

CHIP MACROS

FOR DUAL POWER SUPPLY CIRCUITS; ECL/TTL MIX:

Q14000BMIX)0K FOR ECL

Q91 00BMIX10K
Q6 000BMIX10K
Q2100BMIX10K

FOR ECL
FOR ECL
- POR ECL

10K/TTL CIRCUIT Q¥ A Q14000E
10K/TTL CIRCDIT QN A Q9100B
10K/TTL CIRCUIT ON A Q6000B
10K/TTL CIRCUIT N A Q2100B

Ql14000BMIX100K FOR ECL
Q9100BMIX100K FOR ECL
Q6000BMIX100K FOR ECL

Q2100BMIX100K FOR ECL

100K/TTL CIRCUIT ON A Q14000B
100K /TTL CIRCUIT ON A Q9100B
100K/TTL. CIRCUIT ON & Q6000E

|

TTLYCC

TTLGHD
TTL GHD (D}

§e6, 197
162,188

ECLYCC

92. 122,

174175

ECLVEE

94,180,

PRODUCY_HAME

POHER_SUPPLY

TTL vCC (10> +3v
PADS 25,32,79,100,133,
160,187,216

PADS 26.27,33,34:680.81,

ECL VCC (CORE} & VDD (CORE) @v
PADS 145 15,37, 30,66:67,91,

ECL WEE {CORE> & V55 (CORE) =3,2v
PADS 12 13,39, 48,60, 6%9: 93,

177,201,202

DEY¥ICE_NUHBER
PROBUCT .GRADE

REV1 983

& FCL vCC <I0> av

#1344, 135, i61»
+ 1892214, 215

183,145, 146>
4199, 200

181,147,148, 176,

Q9160EMIX 10K




AMCC Q14000 MACRO LIBRARY SUMMARY - SPECIAL (812)

CHIP MACROS

FOR SINGLE FOWER SUPPLY 45V CIRCUITS; ECL/TTL MIX:

Q14000BTTL10K FOR +5V REF ECL 10K/TTL CIRCUIT ON A Ql4000B
Q9100BTTL10K FOR +5V REF ECL 10K/TTL CIRCUIT ON A (Q9100B
Q6000BTTL10K FOR +5V REF ECL 10K/TTL CIRCUIT ON A Q6000B
QZlOOBTI'LlOK FOR +5V REF ECL lOK/TI'L CIRCUIT ON A (Q2100B

Q14000BTTL100K FOR +5V PEF ECL 100K/TTL CIRCUIT OM A Q14000p
Q9100BTTL100K FOR +5V REF ECL 100K/TTL CIRCUIT ON A (9100R
Q6000BTITL100K FOR +5V REF ECL 100K/TTL CIRCUIT ON A QG000R
Q2100BTTL100K FOR +5V REF ECL 100K/TTL, CIRCUIT ON A Q2100E

REY: 903

TTLVCC
TIL ¥CC <10> & ECL VCC <JO) +3¥
PaDS 23,27,38-32,79,81:107,
108 133-133-168- 161,
187,16%,213,216

TTILGHD
TTL GHD <I0) ev
PADS 26,34,80,106, 134,182,
198,214

ECLvCC A ol
ECL YCC (CORE)> & VDD (CORE) +3V
PADS 14:19:37,30,66,67,%1,

92,122, 1235 145, 146,
17451749, 199, 200

—yJ ECLYEE

ECL VEE (CORE> b VS8 (CORE) oY

PADB 12,1339, 40,60, 69, 93,
94,120, 121,147, 148, 176,
177,281,282

PRODUCT _HAHE
DEVICE_HUHBER
PRODUCT _GRADE

09100BTTLIOBK

6-6~10
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Section 7:

Quicksheets

Q14000 BiCMOS
(903)
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Q14000 QUICK SHEETS
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Q14000 QUICK SHEETS {903)

TTL MIX

TILMIX FOR DUAL=-SUPPLY SYSTEHS

01400082 060008 OHLY
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Q14000 QUICK SHEETS (903)
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Q14000 QUICK SHEETS {803)

CORE MACROS
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CHIP MACROS

REY? 983

ECLIOYEC
_1 LLL YEC (10) ev
PADS B5,26,87:38+s83:54:79:00,
a1, 186,107, 108

ECLYCC
ECL ¥CC (CORE) & VDD (CORE) @Y
PADS 11s18,38,3%:,67,5668,92,93

RLVI 583
—TTLvee
~—JECLVEE ] =
TTL ¥CC <10> & ECL VCC (10> +3¥
PADS 26,27, 38 :E.?e,aa,::r.m: £CL VEC CCORD) & v88 (CORL} -3, 2v
PADS LI 14,48, 41,63+ 66454553
—] TTLGND
TIL GHD <10} BY
PADS 25,32:915106
~JECLVCC Y~ PRODULT _HANE
ECL YCC (CORE) & YDD (CORE} +3V DEVICE_HUHBER
PADS 11,1B,38, 39,6768 92,93 PRODUCT _SRADE
POMER_SUPFLY
Q248BRECLIGK
—JEcLvEE
ECL VYEE CCORE) & VES CCORE) BV
FADS 13, 14,48, 41: 650 662 94: 95
PRODUCT_HANL REYI 903
PEYICE_HURBER
FRODUCT_GRADE —jEcLiovee
ECL YCC (10> oV
GRIRBBTTL, PADS 23,265 87+ 52,331 54,79:80s

01-186,107:1Q80

—jECLYEC
ECL ¥YCC (CORE) & vDD (CORE)> @Y
PADS 11+12,38, 39677689293

ECLYEE YE-
ECL YEE (CORE) & ¥55 (CDRE) -4.3V
PADS L3, 14,48, 417 65766794595

PRODVCT _HAME
DEVICE_HUNBER
PRODUCT_GRADE
POHER_SUPPLY
@2188EECLIBBK
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CHIP MACROS

REVI 923

R ¥TILVLC
TTL ¥CC (D} +3Y
FADS £7,34,7%9:1008

—j TTLEHD
TTL GHD (10> & ECL ¥CC (10> oY
PADE 29,26, 92,33:00.01, 106,107

—JELLYCC Y

€CL ¥CC (CORE) & VDD (COREC) @v
PaDs 11, 128,39,39,67:60,92,93

~QECLVEE
ECL VEE (CORE) & Y58 (CORE} -3.2Y
FPADS 132 14,40, 41,69, 68, 94,95

REV: 9@)

—gTTLYCC
TTL vEC <I0) & ECL vCC (107 <3V
PRDS 26,27,92,34,79,08, 187,188

TTL&HD
TTL SHD (30D Wy
PADS BY,%2,81,106

1

- —JecLvce vl-

ECL YCCT C(CORE) & YRD (CDRE> +3Y¥
PABs 11+12:38,3%9: 67,68, 92:93

{

ECLVEE
ECL VEE (CORE} & Y55 (CORE) BY
PADS 13,14, 40,41,569,66, 94,95

PRODUCT _NANE FRODUCT.NANL
DEVICE _HUNEER DEYICL_HUMBER
PRODUCT_GRADE PRODUCT.GRADE
FOMER_SUPPLY
QELORARNINI QK QR190BTIL10K
REVH 583 RLY1 %03
~—gTTLVCC —4 TTLYCC

TIL vCC (10> +3¥
PADS £7,%4,79:108

~—J TTLGHD
TTL BMP (10> & ECL VCC (1D) 8V
PADS 23:E6-32,33-00,61,106,197

—fEcLYCce
ECL YCC (CORE)> & VDD (CORE)> 8V
PADS 11+32, 300 39+87: 68,9299

—J ECLVEE
ECL VLE (CORE) & VBE (CORE} -4,3V
PADS 13 14,40, 41,63+ 66,9493

PRODUCT_HRHE
DEVICE.HUMBER
PRODUCT_GRADE
POMER_SUPPLY
QZ168BMIRIBEK

TTL ¥CC £10) & ECL YCC (10} +3v
PADS 26:27,93,34,79,600: 107,188

i

TTLEHD
TTL BHD <TD> @Y
PRDS 235 32,83,106

- —Jecuvee vl

ECL YCC <CORE) & YDD (CORE) +3¥
FADS 11,358,309/ 39,67,68,92:93

CCLVEE
£CL VEE (CORE) L Y55 (CORE)> @y
PADS 13, 14,48-41065,66,94,93

PRODUCT _HAME
PEVICE.NUNBER
PRODUCT_GRADE

Q2100BTTLIGBK
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‘ CHIP MACROS

REVE 783

EELIOVEC

ECL vCC <[0)> @V

PADE R 40s 41, 42,66:67:89:90: 91,
111,131,132, 133,157,198,
188: 101102

ECLVYLC

ECL vCC (CORE) @V

PADS 9,108, 28,29,37:58:74: 75,
108, 101, 1195 120, 148, 149,

145, 166
REYE: 383 —J ECLVEE Y
ECL VEE (CORE) =-5.2v
—gT1TLVCC PADS 11s12,30:31,55:95:76:77»
- TTL YCC {10) & ECL VCC (10> +3¥ 1R2, 493 121/ 122/ 1462147,
PADS 41,4267, 69,90, 122, 1675140
132,138, 1008: 161
=Q2TTLGHD
TTL &HD (10>
PADS 20,40,66,91, 115,131,157, 182
FRODUCT_HARE
PEVICE _HUNERER
o] e
ECL ¥CC {COR +! -
CORE) & YDD (CORE) +3V G6A8RBECL § BK

FADE 9, 18,2029, 37,80, 74,78,
18@:108, 119 120, 148/ L4

163,166
—JecLvee

ECL VEE (CORE) & Y§§ (CORE} @V REV: 903
PADS 11512, 30531+ 35 562 76,77, _L

182, 1830 1214122 144 147+ ECLIOVCE

1674148 ECL VCC <100 oV
FRODUCT _HANE PADS 20:40, 411 4s 66567589, 90: 91,
DEVICE_HURBER 1115 1310 1325 133, 1875 158¢
PRODUCT._GRADE 182,101, 188

—JecLvee

GERBQRTIL ECL ¥GC <CORE) Y

PARS 9, 10-20:29:57:38:74: 7%
100: 4812 119, 120, 148, 149,
163s LE6

—J ECLVEE ]

ECL VEEL <CORE> ~=4.3V

PADS 11r3R,30,31,8%,36,76:77,
1087183+ 1217 102, 1467 147
1677168

PRODUCT_HARE
DEVICE_HUHEER
PRODUCT _GRADE
POWER_SUPPLY
06@0@BECL 198K
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Q14000 QUICK SHEETS (903)
REYY 983 REVI 902
—4TILvee —jTTLVCC
TTL VCC 10> +5¥ TTL ¥CC (10) &t ECL YCC <I0) +3v
PADS 42,89,133,188 PADE 41,42:67:09,90: 1325133,
%8s 100,181
~4 TTLGHD —J TTLEND
TTL GHD (10) ey TTL GHD (10} BY
PADS E8e40r 41s86:67298: 5912111 PADS E0r40+86, 9121114131157, 180
131, £32, 197, 199,181,102
~—JECLYCC —RECLVCE ] =
ECL VCC CCORE> & YDD <(CORE) @V ECL YCC (CORE) & ¥OD <CORE) +5v
PADS 9,18,20/ 29,537,568, 74+ 73¢ PADS 9+ 18:20:89) 37258, 74: 75,
ieds L0k 119 120, L0 LAY, 1605101119, 1ER, 148, 149,
165,168 163,166
—jECLYEE . =4 ECLVEE
ECL vEE (CORE) & VvBS (CORE) -3.8v ECL VIE (CORE> & Y&8 (CORE)> Bv
PADS 11,12,30,31,95,56,76:77» PADS 11,18738,3L,55:58+76,77,
102,103, 1215 128/ 1465 147, 102, 103,121+ 1225 146, 147,
167, 168 162+160
PRODUCT _HAME FRODUCT _MRHE
DEVICC _MUMBER DEVICE.HUMBER
PRODUCT .GRADE PRODUCT _GRADE
POUER_SUPPLY
A6BRRPAIXNIOK Q6@BBBTTLLIOK
REVE 963 REV: 983
— TTLVCE —J TTLVCC
TIL VEC (10} +3¥ TTL ¥CC <10) & ECL VCC <10)> +9v
PADS 42,89, 133,180 PADB 41,42,67,09,90, 132,133,
158, teR,101
—4 1TLEND —j TTL6HD
TTL GHD (10) @¥ TIL GHD <10} @v
PADE BR/dRr 488,67 90 910111, PADS B0, 48,66, 91114,331,1%7, 182
135+ 138, 157,198, 101,182
—QECLYCC —jECLVCC '] .
ECL ¥CC C(CORE> & vDb <CORE)> evy CCL vCC <CORE> & ¥DD C(CORE) +3v
PADS 9:10,20,89:57,56, 74,75 PADE 9,10,20,29.37+:56.74, 79,
180, 1812 019, 1285 140,149, 192 101, 1191285148, 149,
168,166 163168
—JECLVEE —J ECLYEE
ECL VCE <CORE) & VES (CORE) -4, 3V ECL VEE <CORE) & ¥38 (CORC) av
PADB 11, 18,30,31,93:36:76:77» PADS 11¢32,30,31:33:36+ 76,27,
102,103, 1815 1825 1461 147+ 102: 103, 1215 188s 1465 547,
167,168 167,168
PRODUCT_HARE PRODUCT_HAME
DEVICE_HUHBER DEVICC _HUmBER
PRODUCT _SRADE PRODUCT_GRADE
POHER_SUPPLY
Q6EROENIXIBBK 06ReAITTLIRGK
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CHIP MACROS

° REVI 993
—JECcLIOvEC
ECL vCC ¢10) oY
PADS B526,87,32/53,94,79, 80,
Q1 104, 1075 500, 133 1341
135, 160 161, 162,182,188,
189214, 213, 816
—gECLVCC
ECL VCC CCORE) & VDD (CORE)> @Y
REVI 992 PADS 14:§%9:37,38,46:67,91,92,
122, 183, 149, 144, 1742
=fTILvee 179,199, geR L
TIL VCC €503 & ECL WCC (10) +3V
PADS 25:27,52/33: 79+ 61,107 100, ~—JECLVEE
133,133,060, 161,187,109~ ECL YEE <CORE) & V56 (CORE> -}, 2¥
213,216 PADS 125 12,39, 4B, 68,69, 93»
T4 18R, 12121475 140, 176,
—4 TILGHD 127,201,802
TTL EHD CLD} @Y
PADS 26+ 54,80, 106, 134, 162,
leg, 214
—JEcLvee b = PRODUCYT _HANE
ECL YCC (CORE) & ¥DD (CORE} +SY DEYICE _HUMBER
PADE 14,19:,37:30:66267:915 PRODUCT _ERADE
P2 422,120 145 146 POHER..SUPPLY
174, 17371995 200 Q9 1G63ELLIRK
ECLVEE
-T CCL VEE <CORE} L VY85 (CORE) Qv
PADS 12+ 13,39, 40,68, 69,93,
94,120 L212 1470 1480 176»
177+ 201,802
PRODUCT_HANE REVL 983
DEVICE_HUMBER e
PRODUCT _GRADE —fJecLiovee
ECL ¥CC <14Q) ey
491280971TL PADS 23 26,2732, 3234, 79: 00
Ol,106, 1067, 106r 1335 134s

139+ 160: 1615 168,167,108,
18 214213216

—HECLVCC
ECL vCC <(CORE> & ¥YDD (CORE) ey
PADS 14,185.37,38.:66:87s91, 92,
1B2, 183, 143, 1464 174,
179,199,208

Y
—j ECLYEE
ECL VIE (CORE) & VES (CORE) -4.3¥
PADS 12,12,39,40: 68,69, 93,
94,1802 110 147/ 148 175,
177,201,202
FRODPUCT _HANE
DEYICE_HUMBER
PRODUCT .BRADE
POMER_SUPPLY
09188BECL 1@RK
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(14000 QUICK SHEETS (903)
REVs+ 982 RIVI 923
TTLVCC —fjr1TLYCC
TIL ¥CC (10> +3¥ TTL VCC (10> & ECL VCC (10> o3¥
PADE E5,52,79, 108,133, PADS B3, R7-32:33:79:01,187,
168: 187,216 198,133, 133,160/ 161
187, 189213, 816
TTLERD —4 TTLEHD
TTL EHD <I0) & ECL VCC <10 év TTIL GHD (107 @v
PRDS 26, 27:33: 54,840,081, PADS £6,%54,80, 186,134,162,
1065 107,134, 535, 161 196,214
16168, 189 214,218
ECLvEE |- —jecLvee vi-
ECL VCC (CORE} & VDD (CORE)> @y ECL VCC (CORE) & VDD (CORE) +3v
PADS 1413372 38:66:67,91» PADS 14,15, 37:,30:86:67,914
925 1RBEr 123/ 143, 1 46» Far1B22 12200490 L46s
174,173,199, 200 174,478,199, 209
ECLVEE —j ECLVEE
ECL VEE (CORE) & V8§ (CORE> 9.2V CCL VEE (CORL> & V&S CCORE)> ov
PADS 12+ 13:39:40:68, 69,93, PADS 18, 13,39,40s 68,6993
94, 120, 121, 1472 1482 176, $4, 180, 121, 1472148, 176,
177.801. 802 177,281,202
PRODUCT_MARNE PRODUCT _HANE
DEVICE_HUNBER DEVICE_HUMBER
PRODUCT..SRADE PRODUCT _GRADE
POUER_SUPPLY
QPINGENINIOK V91GARTTLIOK
REVE 903 REY: §83
TILVCE s LAR7
TIL VCL {10y +3V TTL ¥CC CI0) & ECL VCC (10> o3V
PADS 29,352,79¢ 108,133 PADS 29/ 87,352,930 7901167,
149,167, 216 188, 133, 135, 168, LEL,
187:18%: 215, 218
TILGHD =4 TTLEHD
TTL EWD ¢I0> & CCL YCC <J0> ov TTL SHD ([0 @v
PADS B&r87:33¢ 54,00, 61Lr PODE 26» 54,89, 186, 134,162,
196,197 134,133, |61, 188:214
162,180, 109,214,213
ECLVCC = —fECLYCC v~
ECL vCC (CORL> &L ¥DD (CORE} v ECL VCC (COREY & ¥YDD <CORE) +3y
PADS 14-13:37,30, 66,672,910, PADS 14:19: 37538, 66,671 91r
98, 1227 E235 145, 146 P2, 122,123, 145, 146
174,175 199, 208 174,175,199, 208
ECLVEE —JECLYER

ECL YLE (CORE) & V35 {(CORE} -4.7V
PADS 12:13,39:48:68: 6992,
94, 120: 0121, 1472148, 176,
177,201, BO2

PRODUCT _HAME
DEVICL _HUMBER
FROPUCT_GRADE
FOUER_SUPFLY
QIIBBENIX1088K

€CL YEE (CORE) L ¥S88S (COREY Bv

PADS 12,135 3940, 68: 89+ 92,
94,120,121+ 147, 148,176,
177201, 208

PRODUCT _NARE
DEVICE_HUMBER
FRODUCT .GRADE

Q9128BTTLIBEXK
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CHIP MACROS

REYE 983

1

ECLlovee

ECL vCC (10D v

PADS 33, 34:33: 69, 7@ 71, 104, 189, 106,
1291485 1412 1745 173, 176,218,
811,212+ 243, 246,247,288,
ealseed

ECLVCC
£CL ¥vCC <CORD> @Y
PARS 17:18-40, 49,9091+ 11%: 120

REvi 903 158, 189, 189, 198, 231, 232,
260,261
~frrvee
TTL YCC <{i0> & ECL YCC (10} +3V -4 ECLYEE Y
FADS 33,39, 20,715 104: 186» ECL YEEL (CORL) -3.2V
139, 146/ 174, 176, 21 L, E1Es PADS 19,28,29,31,88,89, 121 128/
245,247, 280, 281 160, 1615 191 192, 229,230,
262,263
—Jrreemn
TIL 64D Ci0) @Y
PADE 34,69, 185, 141,173,
218,246,202
~fecrvee v}
ECL vCC {CORL)> & VDD (CORE) +3Y¥ PROBUCT.HARK
DEVICE_HURBER
FADS 17,18, 48, 49,90, 91, 119, 120/
130, 139, 189, 192,231,232, PROBUCT.ERADE
beo el POMER_SUPPLY
G140085LCLIEK

—RECLYEE

ECL VEE (CORE) & VS8 {(COREL) @v

PADE §9.20-30.51,808:89, 181, L2,
168-1615191, 192, 229, 230,

262,263
PRODUCT HANE
DEVICE _HUNBER
PRODUCT.6RADE REve 383
—jEcLiovee )
G1400087TL ECL ¥CC <10) eV
PARS 33r34:,33:69,70:71:184,)05, 106,
1395 1485 14151745 1782 176, 2181
211,212,243, 246, 247+ 2805
201,208
—JECLYCC
ECL VLT <(CORE) &V
PADS 17:10, 40,49, 9890, 119/ 128,
138,159,189, 190, 231, 232¢
260,261
—RECLYEE Y
. ECL VEE (CORE) ~-4.5V

FADS 19,28,30,31,80,89,121, )22,
166, 1612191, 192, 229, 230,
262,263

PRODUCT _HANE
DEVICE_HUMBER
PRODUCT _GRADE
POHER_SUPPLY
Q1488BEECLIORKR
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CHIP MACROS

HEv1 903

TTLYCC

TIL VCC (10> +3Y

PABB 33,71, 1945139+ 174»
212,243,280

TTLGHD
TTL GHD (10> & ECL YCC (10) avy
PADS 34,3%,69,70:10% 106
148: 141,173,176, 210,
Bilr-p46,247:E01,202

ECLYCC Y

ECL YCC (CORE) & ¥DD C(CORE) @y

PADE 17, 10,48: 49,985,911, 119,120+
196, 139- 109,190, 23 1s 238,
268,241

ECLYEE

ECL YIE {CORE) & Y38 (CORE) -3, 8¢

PADS 19,20,30,51.086,089, 121,128,
168, 561, 191+ 198, B9, 230,

RIVI 903

TILVCC
TTL ¥CC (ID) & ECL YCC (10} +3v
PADS 33,35:70:715 194,106, 139;: 140,
174,176, B11,R12) 24002847,
epesenl

TTLSND
TTL GHD (10> ey
FADS 34,89:19%, 141,175,218, 246, 202

ECLYCC
ECL VCC C<CORE) & VDD (CORE) +3v
PADS 17:10,48,49,90:,91, 119, 180,
138, 199,169,190, 231,232,
260-261

ECLVEE
fCL YEE <CORE) & ¥§3 (CORE> Bv
PADS 19,20,38,31,089,09,121, 102,
180,361,191, 192, 229,238,

Bédr sl 252,283
PRODUCT. HARE PRODUCT _NANE .
DEYICE _HUHBER DEVICE.HUMBER
PRODUCT _GRADE PROGUCT . GRADE
POMER_SUPPLY

A14e00BHINIBX Q14800ETTLIAK
REVE- 983 REY) 983
—jrTLvce -4 TTLVCC

TTL ¥CC {10) +3V
PADS 33,771,104, 135+ 174,
21es24%, 280

TTLEHD
TIL GHD (10> & ECL YCC {10} ey
PADS 34:33: 49,70 105, 106,
148, 141,173 178 810
211, 844: 247,281,202

ECLYCE A
€CL YCC (CORE> & v¥DD (CORE) @Y
PADS 17,10, 46- 49,9091, 119 1200

130, 159,109,190, 231,232+
260, 51

£CLVEE
ECL VEE C(CORE} & Y88 C(CORE> -4.3¥
PADS 1 9-20:58,91,68,89, 1215 1B,
168,161,191, 198, 289230,
262,263

PRODUC T _NAKE
PEVICE_HUNBER
PRODUCT_GRADE
POHER_SUPPLY
914800BR1X190K

TTL ¥CC <I0> & ICL YCC C[0) »3vy
PADE 33,3570, 71r 104, 1065139, 148,
174, 176,211, 212,245, 247,

g8, 201

TILERD
TTL GHD <10> @Y
PADS 34:49, 105, 141,175, 210, 46, 280

—Jecrvee ¥

ECL VCC (CORE> & ¥DD (CORE) +3¥

PADS 17:18, 48,49, 90911195 120,
198, 139, 189, 190,231,238,
ren- 261

ECLVEE

ECL VEE (EORE) & Y$S (CORE) BY

FADS 19, 20,50, 31,988,891 B1/ 122,
168, 161: 1915 192, 22%+ 230,
262,263

PRODUCT NANE
DEVICE _NUMBER
PRODUCT GRADE

W148@8BTTLIAGK
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INDEX (903)

25 ohm terminations 5-15

3-state enable driver {any macro) 2-38
SVREF 2-22 '

50 ohm terminations 5-15

A
AC power 5-19
AC tests simulation 2-40, 2-43, 2-45, see Volume H, Section 4
adding extra TTL VCC 2-29
extra TTL GND 2.29
extra ECL VCC 2-29
rules 2-29
specification of 2-31
SWGROUP 2-31
additional power and ground 2-29, 2-30, 2-31, 2-39
placement 5-A-3
schematic 2-27
AGIF see Volume il, Section 8
alternative ECL tarminations 2-25
AMCCANN 1-8, 3-7, 3-15, see Volume |I, Section B, Appendix C
AMCCERC 1-6, 2-26, 2-31, 2-32, , 5-8
SUMTOTALI/O 2-32
Total Signal Pads Required 2-32
see Volume Il, Section 8
AMCCERC.LST 2-32, 2-40
AMCCIO.LST 2-28, 2-40
AMCCPKG.LST 2-28, 2-40
AMCCSIMFMT 1-6, see Voluma Il, Section 7
AMCCVRC 1-8, 2-45 see Volume N, Section 8, Appendix B
AMCCVRC.LST 2-40
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annotated, net-lpads 3-3, 3-8
applications, list 1-9
architecture, of the arrays 2-5
arrays,

architecture 2-5

channelled 1-3, 2-5

list 1-3, 1-7

density 1-7

resources 2-5, 2-7
asymmetry, path 3-18, 3-18, 3-19
at-speed simulation 2-45, see Volume H, Section 4

B

Back-Annotation 1-6, 3-3
Back-Annotation load units 3-24
base array 2-5

basic cells 2-5, 28, 5-20

bekmilews 154 Annotation (complete)
bckeom.ews ;

” delay files
bekmin.ews ws = dsy, men, val, tim, etc
beknom.ews § S = F5Y. MeN. vl fim, etc.

bidirectional connectors (example in use of) 2-39
macros, single cell 5-A-2
single cell restricted to 2-10, 2-11
~ signals 2-39
bipolar drive capability 1-8
breakpoint, derating fan-out 2-38
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C
Cpackage 3-3, 3-7
Csystem 3-3, 3-7
CAD 25,28
capacitive Joad on output 3-7
cell

dual fcell] fOs 5-A-1

count 5-20

contents of 2-5

locations 2-5

number of 2-5, 2-36

odd-cell 2-36

resource sumrmary 2-7

types 2-5

utilization 2-35, 2-36, 2-39

recommended maximum 2-35
channelled array 1-3
channel-less 2-5
characterizing an array 2-26
chip macros 2-26, 2-27, 2-28, 5-A-5, 5-A-8, 5-A-7, 5-A-B see Section 6-6
CIRCUIT.PKG 5-A-11, (package list) see AMCCANN
CIRCUIT.SD1 {netlist) see AGIF
clock paths 2-33, 2-48
COM4 3-13; 3-14, 3-15, 3-22, 4-3
COMS5 3-13, 3-14, 3-15, 3-22, 4-3
COMMERCIAL 5-20, 5-27
COMMERCIAL specitication 3-16
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computing
external set-up and hold time 4-3
ioad delay (tex) 3-8
maximum worst-case power (DC) 5-3, 5-21

caormil.ews
corcom.ews
cormin.ews
COrnom.ews

Back- Annotation (partial)
delay files

ews = dsy, men, val, tim, etc.
critical path 2-40 Ses Volume i, Section 4
current 5-5, 5-18

D
DAISY 1.5, 1-6
DC power, total 5-17, 5-18
decoupling 2-42
densi‘ty, design 1-7
derating guidelina, fan-out 2-33, 2-38
description of Q14000 Serias 1-6
design
density 1-7
flow 1-11
for reliability (of the circuit) 2-48
for testabilitya {of the circuit) 2-46
interface 1-11
fules and guidslines 2-38
submission see Valume H, Section 8
validation 1-5, see Volume N, Section 5
design methodology see Section 2
distortion minimization 3-21

device architecture 2-5
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die layout 2-6
Q14000B 2-6
Q9100B 2-10
Q2100B 2-11

die plot 2-8, 2-10, 2-11

die size 5-28, for sizes, see data sheet

dual cell I/0s 5-A-1

E

ECL
+5V REF ECL 2-25
+5V REF ECL/TTL 2-25
slternative terminations 2-25
bidirectional 2-23
input 2-22

interface diagrem 2-14, 2-15, 2-18

macros see Section 6-3
static power 5-15, 5-16
output 2-22

butpul termination current 5-15

ECL 10K 1-7,1-10
ECL 100K 1-7,1-10
edge delays 3-4
electrical toad 3-12
equivalent gates 1-7
ERC

manual adjustments to power computation 5-18
EWS schematic rules 2-26, 2-38, see Volume I, Section 3
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external
load 3-7
pad count limit (array} 2-40, 5-24
pads ailowed 2-40, 5-24
set-up and hold time 4-3, see Section 4
hold equations 4-5, 4-6, 4-7
set-up equations 4-4, 4-6, 4-7

F
fan-in 2-33, 2-38 (is 1 unless an * is on the graphic)
fan-out
derating guidelinas 2-33, 2-38
derating load limits 2-33, 2-38
ERC 2-33
internal 2-33
fault-grading see Volume II, Section 4
features, list 1-9, 1-10
flowchart, design process 1-11
fixed power and ground 2-28, ses AMCCIO.LST
placement 5-A-3
FOD 2.33

fntmil.ews
intcom.ews
fntmin.ews
fntnom.ews

Front-Annctation 1-6, 3-3
table 3-10, 3-11, 4-3
Front-Annotation load units 3-23

Front- Annotation
delay files
ews = dsy, men, val, tim, etc.

function macros see logic macros
functional simulation 2-44, see Volume I, Section 4

8-7
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G

GATEMASTER 1-5
generators 5-12, 5-13, 5-18
global GROUND 2-34
ground busses 2-28

H

heatsink 2-40, 5-31, 5-33, 5-34
high-Z 3-5

hold time 3-8, 4-5, 4-8, 4-7

{
IEVCC 2-28, 2-29, 2-30, 2-31, 2-39, 2-40
IExx 2-22, 2-23
11O
capability 2-9, 2-12
cells 2-9
macros 2-18
macro documentation index 2-18
interface ability 1-6, 2-18
resources 2-7
interconnect 1-8, 2-5, 2-8, 2-34
interface
guidelines 2-13
100% TTL 2-14
100% ECL 2-15
+5V REF ECL/TTL 2-16
mixed ECL/TTL 2-17
macro power computation 5-7
options 1-7, 2-12

8-8
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internal
cell count 5-20
cell resources 2-5
cell utilization 2-35
rocommended maximum 2-35
odd-cell restriction 2-36
gate count 5-20
net delay 3-3, 3-8
pin count 2-37, 2-34, 2-35, 2-39
pin restrictions 2-38
pins, unused input 2-38, 2-39
pins, unused output 2-34
signal tracking 3-19
guideline 3-19
intrinsic
delays 1-8
hold time 3-6
propagation delay 3-5
recovery time 3-6
set-up tima 3-8
introduction see Section 1
ITGND 2-28, 2-29, 2-30, 2-31, 2-39, 2-40
ITPWR 2.28, 2-29, 2-30, 2-31, 239, 2-40
ITxx 2-19, 2-20

J

jitter TBS

junction temperature 3-13, 5-26, 5-27, 5-29
also see packaging brochure
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K

k 3-3,3-7,3-8,3¢
k-factors 3-3, 3-7, 3-8
kup 3-8

kdown 3-9

L
LASAR Version 6 1-5, 1-10
layout 2-5
LDCC 2-39, 5-25, 5-28, 5-35, 5-37, 5-38, 5-39
leaded chip carrier 2-39, 5-25, 5-28, 5-35, 5-37, 5-38, 5-39
Lfo 3-3, 3-8, 3-12
library, macro
fully characterized 1-8
Lnet 3-3, 3-8, 3-9, 3-10 (table)
low-frequency decoupling 2-42
load on output macros 3-7
load units 3-24
logic macros see Section 6-4, Section 6-5
LOGICIAN - DAISY -5

8-10
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M

macro
configuration 2-5
index 6-2, see Section &-i
k-factors 3-9, see Section 6
library 1-8, see Section 6
loading delays 3-7, 3-8
occurrence table 5-6, 5-8, 5-19
options 1-8, 5-10
propagation delay 3-5; Section 6
summary 2-13; see Section &
type 2-39
use descriptions ses Section 6
macros _
Chip 2-26, 2-27, 2.28, see Section 6-6
ECL bidirectional 2-7, Section 8-3
ECL input 2-22, Saction 6-3
ECU/TTL mix - SVREF 2-22, Section 6-3
ECL output 2-22, Saction 6-3
interface 1-8
logic see Section 6-4
MSI see Section 6-5
simultaneously switching 2-29
special see Section 6-6
TTL bidirectional 2-7, 2-20,
Section 8-1, Section 6-2
TTL input 2-19, Section 6-1, Section 6-2
TTL output 2-19, 2-29, Section 6-1, Section 6-2
MacroMa}rix 1-5, 2-28, 2-32, 2-34, 2-35, 2-36, 2-37, 2-46
see AMCCERC, AMCCVRC
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MAX 3-4
maximum operating frequency 3-22
metal layer 2.5
metal delays 3-4, 3-34
MENTOR GRAPHICS 1-5, 1-6
- microwatt/gat-MHz 5-20
MIL 3-4, 4-3
MILITARY 5-20, 5-29
MILITARY specification 3-16 '
MINIMUM propagation delay 3-17
minimum worst-case multipliers 3-13, 3-15
MSI macros see Section 6-5
multiplication factors
detay 3-12 .

nand gates 1-7
NOM 3-4

o

odd-cell utilization restriction 2-36

OExx 2-22, 2-23

Okxx 2-22, 2-23

operating conditions, data shest 2-A-1
options, macro 1-8

OTxx 2-19, 2-20

oulput macro loading delays 3-7, 3-8
output.dly see AMCCANN, Volume N, Section 8, Appendix C
overhead current 2-40, 5-5, 5-12, 5-13, 5-A-10
overhead circuitry 2-12

8-12



INDEX (903)

P
package pin capacitance 3-6
package selection 2-40, 5-23, 5-24, 5-25
packaging 2-40, 5-23, 5-24, 5-25
packaging tebles 5-23
pads
total aliowed per array 2-7, 2-32, 2-40, 5-23
total count 2-32, 2-39, 2-40
parameters
FOD 2-33, 2-38
SWGROUP 2-31, 2-39
parametric testing 2-46
pc boards 2-41
pin
connections 2-38
count 2-37
internal, count 2-37
restrictions (hook-up) 2-38, see Section 6
unused 2-34, 2-38, 2-39
also see Volume Il, Section 3, Section 8
"PGA 3-25, 5-28, 5-41, 5-43, 5-44, 5-45, 5-46, 5-47
placement 2.5, 2-8; 2-31, 2-40, 5-30, ses Appendix 5-A
post-ptacement ERG 5-A-11 .
power see Section 5
maximum worst-case DC power 2-40, Section 5
interface macros - 5-10 .
power dissipation
interface macros 5-4, 5-10
internal macros 5-19, 5-20

worst-case 2-40
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power bus 2-28 .
power bus distribution and coupling 2-41
power/ground resource summary 2-7
power supply options 2-12
preplacement ERC 5-A-11
programmable overhead current 5-A-4, 5-A-10
propagation delay 3-3

extrinsic net load 3-3, 3-8

intrinsic (macro Tpd) 3-4

minimum 3-15

preliminary computation of 3-3
pulse shrink 3-22
pulse stretch 3-22

Q

Q14000 Series description 1-8
QUICKSHEETS sea Section 7

R

recovary time 3-8
.resources, cell 2-5

routing 2-8

S

schematic

rules sea Volume i, Section 3
sea-of-cell 2-5
set-up time 3-7, 4-4, 4-6, 4-7
Schottky TTL 1-7, 1-10
signal balancing 3-21
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signal
hames 2-39
tracking 3-19
simulation

documentation 2-40

models 3-5

vaclors 2-40, see Volume lI, Section 4
simultaneously switching

macros 2-29, 2-39

outputs 2-39
single cell bidiractional macros 5-A-2
source files 2-40
specification

COMMERCIAL 3-16

MILITARY 3-16
specilying added power and ground 2-31
state dependent current 5-6, 5-11, 5-18
static

power, ECL 5-15

signals 2-34
statistical

estimate 3-3

wire loads 3-10, 3-23
Structured design 2-43
SWGROUP 2-31
SUMTOTALIO 2-32
supported arrays 1-3
system load, capacitive 3-6
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T
{C 4-4,4-5, 4.6, 4-7,4-8
tCinput 4-4, 4-5, 4-6, 4-7, 4-8
tD 4-4, 4-5, 4-6, 4-7, 4-B
tDinput 4-4, 4-5, 4-5, 4.7, 4-8
technology check 2-26, see Volume H, Section 8
terminated pins
input 2-39
output 2-39
termination current, ECL output 5-15
terminations, macro standard 5-9
tarminology definitions 4-8
testability 2-43
analysis 2-43
tester imitation 2-7, 5-A-3
tex 3-3,3-7
Th 4-4, 4-5, 4-8, 4-7, 4-8
thermal '
cosfficients, /O 5-22
oscillations TBS
resistance 5-26, 5-27, 5-29
timing see Section 3, Section 4
timing libraries 3-19
Tj 3-12, 5-27, 5-29
total signal pads required 2-32
Tpd 3-12
Tpd+ + 35
Tpd+- 3-5
Tpd-+ 3-5
Tpd-- 3-5
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TPHZ 3-5

TPZH 3-5

TPZL 3-5

TPLZ 3-5

Trec 3-8

Tsu 4-4, 4-6, 4-7, 4-8

TTL
bidirectiona! 2-20
input 2-19
interface diagram 2-14, 2-16, 2-17
macros see Section 6-1
output 2-19

TTLMIX
macros see Seclion 6-2

trademark list 1-5

typical
applications, list 1-9
interface current 5-11
overhead current 5-12

u

UExx 2-22, 2-23

UKxx 2-22, 2-23

unused input pins 2-39, 2-38, 2-39
unused output pins 2-39
utilization, cell 2-35, 2-36, 2-39
UTxx 2-20
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v

VALID LOGIC 1-5,1-6

validation, design 1-5, 2-40, see Volume H, Section 5
VAX/NMS 1-6

VCC 2-7, 2-28, 2-29, 2-42, 2-48

vDD 2-34

vector submission 2-40, see Volume Il, Section 4
VEE 2.7, 2-25, 2-28, 2-42

VRB 5-A-5, 5-A-6, 5-A-B

VSS 2-34

VT 5-186

VTA 5-A-5, 5-A-7, 5-A-9

VTK 5-A-5

w
WCCM 5-13,5-14
worst-case current multiplier 5-13, 5-14
COMMERCIAL 5-14
MILITARY 5-14
worst-case delay multipliers
Back-Annotation 3-12, 3-13
Front-Annotation 3-12, 3-13
internal macros 3-13, 3-18, 4-8
interface macros 3-13, 3-18, 4-8
minimum 3-13, 3-15
selection of 3-15
worst-case multipliers (improper usage)
see worst-casa delay multipliers

see worst-cass current multipliers
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worst-case liming multipliers
sae worst-case delay multipliers
worst-case voltage 5-14
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INTRODUCTION TO AMCCANN

AMCCANN (AMCC Annotation} allows the simulation to be
performed with loading delays included for both internal
nets and for output loads. Using Front-Annotation files
in a simulation allows a more accurate estimate of system
performance.

® The Front-Annotation delay file includes the loading
delays on internal nets as follows:
- MActual fan-out load delay
- Actual wire-or load delay
- Statistical estimate of the metal load delay
based on the number of pins in the net.

¢ The Front-Annotation delay file includes the loading
delays on putput nets as follows:
= Actual system load delay, syatem load defined
by the user :
- Estimated package pin capacitive delay

Pre-layout, the AMCCANN software will provice
Front~Annotation delay files to be used in simulation.

After layout is complete, the Back-Annotation program
provides the metal load delay information based on the
actual net length.

¢ The Back-Annotation delay file includes the loading
delays on internal nets as follows:
= Actual fan-out load delay
= Actual wire-or load delay
=~ Actual metal load delay from etch length,
metal level, and édge direction

¢ The Back-Annotation delay file includes the loading
delays on putput nets as follows:
= Actual system load delay, system load defined
by the user
= hActual package pin capacitive delay from
Packaging database

After layout, with CIRCUIT.PKG and the CORxxx.ews files
available in the directory, the AMCCANN software will
provide the Back-Annotation delay files that should be
Substituted for the Front-Annotation delay files in the
simulations.
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AMCCANN contains an AMCC user-interface designed to allow
the user to supply informatlion on the system capacitive
load and package pin capacitance to the annotation
software. The annotation delays files will then include
the output net capacitive load delay.

AMCCANN should be run once prior to any simulation. It
is possible to call AMCCANN and respond to the first
prompt with "N", in which case defaults are assumed and
the program proceeds.

e AMCCANN can be run successively, each previous edit
session 1ls cummulatively avallable in the data file
QUTPUT.DLY. AMCCANN can be run as many times as required
to fine-tune the simulation. The file OUTPUT.DLY is the
data file created in the filrst session and then edited by
successive executions.

e For drastic editing, the file output.dly can be deleted
and the definition process started over.

e If there are no errors in erc/amccerc.lst, AMCCANN will
run.

AMCCANN will calculate estimated wire delays and format a
file for annotation into the simulation design file.
AMCCANN will also prompt the user for an edit session
(all default 1s one option}. The user may enter package
type, package pin capacitance and system load caracitance
values for both global defaults, for individual pins and
for groups of pins. Commentary data on toggle freguency
and ECL load resistance may alsc be added.

Output load delays are computed from the data {(stored in
erc/output.dly} and added to the annotation delay files.

8-C-4
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INPUT FILES

The reguired input. files to the AMCCANN program are:
® The erc/circuit.sdi netlist

The optional ipput files to the AMCCANN program are:
¢ An existing erc/output.dly
® The package data file CIRCUIT.PKG
e The CORxxx.ews files

OUTPUT.DLY will exist 1f there has been a previous
execution of AMCCANN. The first pass through ANCCARN
Creates ERC/OUTPUT.DLY. It is not intended as a
human-readable file. ’

CIRCUIT.PKG will exist {f place and route have been
performed by AMCC and the file has been sent to the EWS
(via magnetic media). It contains all placement
information plus specific package pin capacitance
information.

The CORxxx.ews files will exist if place and coute have
been performed by AMCC and the files have been sent to
the EWS (via magnetic media},

The Eiles CORxxx.ews, for core-delays, and CIRCUIT.PKG,
containing package pad-post-pin and specific-pin package
Pin capacitance data, must be in the ERC sub-directory
50r DAISY or MENTOR users; in the AGIF sub-directory for
ALID.
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CUTPUT FILES

The output files produced are:

¢ The report flle AMCCPKG.LST

e The data file QUTEUT,DLY

e Delay files are named FNTxxx.ews where xxx
is replaced by MIN, NOM, COM or MIL and ews.
is the system notation, DAISY=DSY, VALID=VAL,
MENTOR=MEN, etc. for Front-Annotation, or
BCKxxx.ews for Back-Annotation.

e VALID users will also have the timing verifier
flles fntxxx.tim or bckxxx.tim.

e The error file AMCCANN.LST (review and discard)

The output report files are located in the erc
subdirectory (aglf on VALID). The anncotation flles are
placed in the calling directory. For VALID, the *,y3]l
files are in the SIM subdirectory and the *.tim files in
the TIME subdirectory if the run_dir and run_amcc scripts
were used.

DEFAULT VALUES

The Tpd delays for the output macros in the 014000,
Q5000, Q20000 and future macro libraries are specified
under "no load" conditions. AMCCANN supplies all loading
delay for these macros,

AMCCANN uses a default system capacitive load of
TTL and 5pF for ECL. The usetr can speclfy new default

values.

The default package is the package with the largest pin
capacltance avallable for that array in the parameters
supplled to the program. The user can speclfy a package.

The default package pin capacitance 1s elther that
specified for the default package, if the package choice
was wrong or was defaulted, or that specified fotr the
package selected. The user can specify new default
valueg.
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USER INTERFACE VALUES

® The program will prompt for a responce which can be as
simple as defaulting all values or specifying global
defaults for package pin capacitance, ECL system load
and/or TTL system load, or as Intricate as speclfying
different system and package capacitance loading Eor each
of the primary output signals in the clrcuit,

WAYS TO SPECIFY CAPACITITIVE LOAD

package | default | SELECT FROM MENU
- - I J— ‘ [ e e e s i e e B A
| SPECIFY BY:

pgckage I SN S

Pin capacitance | default | global | pin-specific
| - -—[-- | mm e

TTL system load | default | global | pin~specific
| | ———————— | ==

ECL system load | | global | pin-specific

default

¢ The package is selected from the menu offered for that
array. For a different package (by AMCC agreemeent},
default the package selection and directly enter
package-specific data via other menpu prompts. The
package, specified or defaulted to, will set the default
value for package pin capacitance. There are three
values, minimum, typlcal and maximum.

® The package pin capacitance may be specified as a
global value {all package pin data defaults to this
specified value). When a value is so specified, it is
used as the ‘minimum, typical and maximum values (i.e.,
all three are identical).
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© The package pin capacitance may be specified for an
individual pin or group of pins. When a value s so
specifled, It Is used as the minimum, typlcal and maximum
values (l.e., all three are ldentical).The frequency for
any primary input or output may be specified (commentary
documentation). Frequency should be entered for any TTIL
I/0 toggling faster than 50MHz and any ECL I/0 toggling
faster than l100MHz.

¢ The ECL resistive loading for any ECL output may ke
specified {also commentary). Resistive loads should be
specified when they do not match that assumed for the
macro (25 or 50 ohms).

e A previously entered specific pin capacitance or load
capacltance for a signal is deleted {reverting to the
default value) by giving its name and typing an * for the
new value.

8-Cc-8
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DELAY FILES - ANNOTATION

DAISY, MENTOR: 1In 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 is referenced in the simulation at one time. These
delay files provide the internal net interconnect delays
due to fan-out, wire-ORs and metal loading. The metal
load delay is estimated in the Front-Annotation files.
The output net delays due to system and package pin
capacitance loading is also computed.

VALID: The delay files contain a rising edge and a
falling edge delay value in the fntxxx.val or bckxxx.val
files, and a range for rising edge and a range for
falling edge delays in the Fnfxxx.tim and bckxxx.tim
files. The *.tim files DO NOT CONTAIN OUTPUT NETS. The
VALID timing verifier cannot handle output net delays.

FRONT-ANNOTATION

When AMCCANN is completed, it will have generated the
Front~Annotation files FNTMIL.ews or FNTCOM.ews,
FNTNOM.ews and FNTMIN.ews (fntxxx.tim files for VALID},
as well as the report file AMCCPKG.LST and the data file
OUTPUT.DLY. All of these files are to be submitted.

BACK-ANNOTATION

AMCCANN software will take package data from CIRCUIT.PKG
and system load data from OUTPUT.DLY to compute output
load delays. The output load delay values will be added
to the internal net loading delays in the CORxXxx.ews
files and the Back-Annotation delay files will be
generated, called BCKyxX.ews.

The final version of ERC/AMCCPKG.LST will also be
gdenerated,

BICMOS PRODUCT GRADE

Note:; The BiCMOS library has two commercial timing
libraries, one for COMMERCIAL circuits running with a
4.5V power supply (COM4) and one for all other
COMMERCIAL circuits (COM5). The Front-Annotation file is
8till named FNTCOM.ews and provides correct timing based
on the ARRAY_FAMILY, PRODUCT_GRADE and the POWER_SUPPLY
Parameters,



APPENDIX C AMCC ANNOTATION (AMCCANN) (903)

CALLING AMCCANN

Netlist circult.sdl must exist prior to calling AMCCANN.
AMCCANN is called differently on eash EWS. Refer to
Volume 11, Sectlon 7 for the specific instructlions for
the system to be used.

On all EWS, AMCCANN invocation exists as a menu option in
the run_amcc shell script.

SCREEN PROMPTS
On calling AMCCANN, the screen will prompt:
Need to Edit Package Pin Data? (YES or NO) : y

AMCC Delay Annotation VERSION 13,40
Loading Netlist ...
Welcome to the output loading system.

(0} Generate a report and exit.

(1) Change the package type.

(2) Edit the default package pin capacitance.

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

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

(5} Edit the system capacitive lcad for a specific pin or pins.
(6} Edit the package 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.

Enter the number of the item you wish to perform: sl
0} OTHER.
1} 84 leaded flat pack cavity up.
2) 68 FGA cavity down
3} 84 FGA cavity down
4) 100 PGA cavity down
5) 100 PGA cavity up
6) 100 leaded chip carrier cavity up.

8-C-10



APPENDIX C AMCC RNNOTATION (AMCCANN} . (9203}

Type the number of the package that this design
Mill be using.
4 {«-=== FIRST TIME OR A CHANGE

100-rGa-~CD <{--—- SELECTED PACKAGE

{0} Generate a report and exit.

(1} Change the package type.

(2) Edit the default package pin capacitance.

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

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

{5) Edit the system capacitive load for a specific pin or pins.
{6) Edit the package pin capacitance for a specific pin or pins.
{7} Edit the EQL Resistive Load for a specific pin or pins.

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

Enter the number of the item you wish to perform: 2

The current default value for package pin capacitance is
4.60 pf.

Enter <Retn> for no change or enter a rew value: 5.3

® SELECTING "2™ RESULTS IN A PROMPT THAT DEFINES THE
EXISTING DEFAULT PACKAGE PIN CAPACITANCE AND PROMPTS FOR
A NEW VALUE OR A CARRIAGE RETURN TO LEAVE THE CURRENT
VALUE UNCHANGED.

¢ AS ANNOTATE SCANS THE OLD OUTPUT.OLY FILE, IT WILL
REPORT ERRORS THAT WERE NOT YET FIXED (left uncorrected
from a previous session).

& ALWAYS READ THE EXISTING AMCCPKG.LST BEFORE EDITING
OUTPUT.DLY VIA THE AMCCANN SOFTWARE OR YOU MAY RECEIVE AN
ERROR MESSAGE LIKE THIS:

Please notify an AMCC Applications Engineer,
A system load of less than five pf is not standard.

8-Cc-11



APPENDIX C AMCC ANNOTATION (AMCCANN) (903)

(0) Generate a report and exit.

(1) Change the package type.

(2) Edit the default package pin capacitance.

(3) Edit the default system capacitive lcad for TIL outputs.

{4 Edit the default system capacitive load for EQ. 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 EQ. Resistive Load for a specific pin or pins,

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

Enter the mmber of the item you wish to perform: 4

The current default valve for EQL system capacitance is
5.00 pf.

Enter <Retn> for no change or enter a new value: 6

® SELECTING "4% RESULTS IN A PROMFT THAT DEFINES THE
EXISTING DEFAULT ECL SYSTEM LOAD CAPACITANCE AND PROMPTES
FOR A NEW VALUE OR A CARRIAGE RETURN TO LEAVE THE CURRENT
YALUE UNCHANGED.,

¢ SELECTION "3" WORKS IN THE SAME WAY FOR TTL

8-C-12



APPENDIX C AMCC ANNOTATION (AMCCANN) (503)

(0) Gererate a report and exit.,

(1) Change the package type. '

(2) Edit the default package pin capacitance.

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

(& Edit the default system capacitive lcad for EQ, outputs,

{5) Edit the system capacitive lcad for a specific pin or pins.
(6) Edit the package pin capacitance for a specific pin or pins.
(7) Edit the EQ, Resistive Load for a specific pin or pins.

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

Enter the number of the item you wish to perform: .5

@ SELECTING "5", THE SYSTEM PROMPTS WITH A LIST OF ALL
OUTPUTS AND BKDIRECTIONAL SIGNALS:

CuT001 ouTC QUTE PARAM YOUTPT

e IT THEN PROMPTS FOR A LIST OF ONE OR MORE SIGNAL NAMES.
A CARRIAGE RETURN WILL RETURN IT TO THE MAIN MENU.

Enter the signal name or signal names separated by spaces.
Faram

® WHEN A CARRIAGE RETURN IS5 DETECTED ON A NON-EMPTY LIST,
THE SYSTEM PROMPTS FOR A NEW VALUE FOR THE PIN. THE
EXISTING VALUE [S NOT DISPLAYED. REFER TO THE EXISTING
AMCCPKG.LST FOR PREVIOUS EDIT SESSIONS. ‘
Enter the new value {(pf);: 50

® THE SYSTEM REPROMPTS FOR A LIST:

Enter the signal name or signal names separated by spaces.

® ON CARRIAGE RETURN ON AN EMPTY LIST, THE MAIN MENU 1§
DISPLAYED,
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APPENDIX C AMCC ANNOTATION (AMCCANN) (903)

(0) Generate a report and exit.

(1) change the package type.

(2) Edit the default package pln capacitance.

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

(4 Edit the default system capacitive lead for EQL outputs.

{5) Edit the system capacitive load for a specific pin or pins.
(6) Edit the package pin capacitance for a specific pin or pins.
(7) Edit the ECQL Resigtive Load for a specific pln or pins.

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

Enter the number of the item you wish to perform: 6

o SELECTING "6&", THE SYSTEM FROMPTS WITH A LIST OF ALL
OUTPUTS AND BIDIRECTIONAL SIGNALS:

ouTOo01 ourc CGUTE PARAM YOUTPT

Enter the signal name or signal names separated by spaces.
youtpt

Enter the new value (pf}:'18

Enter the signal name or signal names separated by spaces.

® A "6" OPERATES THE SAME AS ™5" EXCEPT THAT IT IS

DEFINING A PACKAGE PIN CAPACITANCE RATHER THAN A SYSTEM
LOAD,
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APPENDIX C AMCC ANNOTATION (AMCCANN) (903}

(0) Gereraste a report and exit.

(1) Change the package type.

(2) Edit the default package pin capacitance.

(3) Edit the default system capacitive load for TIL outputs,

(4 Edit the default system capacitive lcad for EQL outputs.

(5) Edit the system capacitive lcad for a specific pin or pins.
{6) Edit the package pin capacitance for a specific pin or pins.
(7) Edit the BQL Resistive Load for a specific pin or pins.

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

Enter the number of the item you wish to perform: 7

® SELECTION "7" RESPONDS WITH A LIST OF ALL PRIMARY 1/0
SIGNALS. .

DATO DAT1 DAT10 DATI11 DAT12
DAT13 DAT14 DAT15 DAT2 DAT3
DAT4 DATS DAT®6 DAT7 DATS
DATS9 EXTCLK EXTRST INO0O1 QUTOO01
ouTC OUTE PARAM SELCTO SELCT1
SELCT2 SELCT3 YOUTPT

Enter the signal name or signal names separated by spaces.
param .

® THE LIST IS ONE OR MORE SIGNALS
Enter the new value (Ohms): 40

® A NON-EMPTY LIST WILL PROMPT FOR AN ECL TERMINATION
VALUE.

Enter the signal name or signal names separated by spaces.
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APPENDIX C AMCC ANNCTATION (AMCCANN) (903}

(0) Generate a report and exit.

(1) Change the package type.

{2) Edit the default package pin capacitance.

{3) Edit the default system capacitive lcad for TIL ocutputs,

(4 Edit the default system capacitive load for EQL outputs,

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

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

Enter the number of the item you wish to perform: 8

e SELECTION 78" RESPONDS WITH A LIST OF ALL.PRIMARY I/0
SIGNALS.

DATO .DATI1 DATIO DATI11 DATI12
DATI3 DATI ¢ DAT15 DAT2 DAT3
DAT 4 DATS DATG DAT? DATS
DAT9 EXTCLK . EXTRST INOO1 QUTO01
o0TC OUTE PARAM SELCTC SELCT1
SELCT2 SELCT3 YOUTPT

Enter the signal name or signal names separated by spaces.
extclk

& THE LIST 1S ONE OR MORE SIGNALS

Enter the new value (MHz): 100

® A NON-EMPTY LIST WILL PROMPT FOR A FREQUENCY IN MHz.
Enter the signal name or signal names separated by spaces.

® ALWAYS, A SECOND, THIRD, ... LIST CAN BE ENTERED OR A
CARRIAGE RETURN USED TO G0 TO THE MAIN MENU.
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APPENDIX C AMCC ANNOTATION (AMCCANN) (903)

(0) Generate a report and exit.

{1) Change the package type.

(2) Edit the defauvlt package pin capacitance.

{3) Edit the default system capacitive load for TIL outputs.

{4 Edit the default system capacitive load for EQ outputs.

{5) Edit the system capacitive load for a specific pin or pins.
(6} Edit the package pin capacitance for a specific pin or pins.
(7) Edit the EQ. Resistive Load for a specific pin or pins.

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

Enter the nmumber of the item you wigh to perform: 0
Exiting and writing AMCCPKG.LST.

Processing MIN Front Annotation Delay File ...
Processing NOM Front Annotation Delay File ...
Processing MIL Front Annotation Delay File ...

All Done.

wkwkks  AMCCANN (OMPLETED SUCCESSFULLY 11 *kwwkwnw
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APPENDIX C AMCC ANNOTATION (AMCCANN) (903}

DEFAULT SYSTEM CAPACITANCE

Use AMCCANN user-interface menv to set the default to
another value or to set individual signals or groups of
signals to different system capacitlve load values,
Values for ECL or TTL system capacitive loads assigned tc
signals on paths under timing correlation, AT speed
analysis or AC test should match those used in
computation of the specification for those pathas.

SYSTEM LOAD SHOULD NOT BE SET BELOW 5pf. Consult arCe
for a waiver (PAR) for special cases.

8-C-18
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APPENDIX C AMCC ANNOTATION (AMCCANN) (903)

DEFAULT PACKAGES; PACKAGE PIN CAPACITANCE
FOR ARRAYS (903) *

ARRAY PACKAGE CODE of pf pf
Q1300T 84_PGA_CD 3.4 4.2 13,3
QM1600T  145_PGA_CD 4.0 5.3 6.2
Q35007 149_PGA_CD 4.0 5.3 6.2
Q50007 225_PGA_CD 6.6 8.1 9.6
Q21008 84_PGA_CD 3.4 4.2 13.3
Q6 000B 169_PGA_CD 3.9 4.7 5.1
Q91008 225_PGA_CD 6.6 8.1 9.6
Q140008  301_PGA_CD 8.0 11.1 15.0

* VARIES BY RELEASE

The default package assigned to an array is the one with
the i i . Override a default
selection by selecting a package from those available at
the start of the AMCCANN session or by requeeting menu
option "(1} CHANGE THE PACKAGE TYPE". If "0) OTHER" was
the package chosen, the default package pin capacitances
will be in effect until new values are specified by the
user. .

Kote: At this time, AMCCANN has no knowledge of signal
Pin requirements, therefore, if a package is selected
that is too small for the circuit, AMCCANM will not issue
any error messages. Verify that the correct package is
being used., Refer to Section 5, Volume I for package
selection procedures.
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APPENDIX C AMCC ANNOTATION (AMCCANN) (903)

DEFAULT PACKAGE PIN CAPACITAMCE BY PACKAGE

c :
T MIN TYP MAX *
PACKAGE R pf pf  pf  ARRAYS

B4_LDFP 5C¢ 3.8 4.3 4.9 Q1300T, Q3500T, Q21008
100_LDCC 50 3.8 4.3 4.9 Q1300T, QM1600T, Q3500T, (21008
100_LDCC 25 3.8 4.3 4.9  Q1300T (25 mil center)
132_1bCC 25 1.5 1.9 2.2 (Q5000T, QM1600T, Q3500T,

' 091008, Q14000B
172_LDCC 25 2.4 3.0 3.6 (Q6000B (in devel.) PRELIMINARY
196_1DCC 25 2,4 3.0 3.6 Q5000T, Q9100B, Ql4000B
68 _PGACD 2.5 3.5 6.9 013007, Q2100B
84_PGA_CD 3.4 4.2 13.3 Ql300T, Q2100B
100_pGA CD 3.2 3.8 4.6  Q1300T, QM1600T, Q3500T,

021008, Q6000B (in devel.)

100_pGA_CU 3.2 3.8 4.6 Q1300T, QM1600T, Q3500T
149_PGA_CD 4.¢ 5.3 6.2 QM1600T, Q3500T, Q5000T
169 _FGA_CD 3.9 4.7 5.1 (6000B, Q9100B, Q14C000B
225_pGA CD 6.6 8.1 9.6 (Q5000T, Q9100B, Q14000B
J01_PGACD 8.0 11.1 15.0 (Ql4000B

* MAX IS VALUE USED IN MIL or COM ANNOTATION FILE COMPUTATIONS
MIN IS VALUE USED IN MIN ANNOTATION FILE COMPUTATIONS
TYP IS VALUE USED FOR NOM ANNOTATION FILE COMPUTATIONS

Use AMCCAMN user-interface menu to set the default
package pin capacltances to another value or to set
individual signale or groups of signals to different
package pin capacltance values.

PACKAGE FIN CAPACITANCE SHOULD NOT BE SET TO 2ZERO,
Consult AMCC for a waiver (PAR) for special cases.

Note: At this time, setting a package pin capacitance to
a new value sets all three entries {(min, typ, max) to the
Zame value. Run AMCCANN twice for custom package pin
capacitances: once for the maximum value on the pins and
one for the minimum value., Default values will execute
correctly.
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/* Daisy design pathname:

SCONTROL
MODE ADD

SECTION DELAY:N:6

SDELAY

/.

I h

GHUX 67415161
PMUX16/4;:X5]1G2
OMUX16/4:X51G27
QHUXI 6/ 4: %S [G42
CHMUX16/4:sXS[GS
BMUXI6/ 4 : 451654
BHUXIE/2; [HPA
PHMUX16/2: 1HP]
QHUXIG/2: INPLD
FHUXIG/2: NP L]
BMUX 16/ NP2
@HUXIB/2:INP1]
CMUXLIE, 2: [NPIA
CHUXIE/2:1 [NPI1S
QHUX1&/72 1 1NP2
@MUX16/2: INP3
GMUXIG/21 NP4
PMUX16/2: INPS
@MUX16/2: [NPE
FHURLGE/Z: [HP7
OMUK16/2: PR
@MUX16/2: [NP9
GMUX16/24 INTLLK
OMUX16/2: INTON
@MUNI6/2: INTRST
OMUX16/2: INTYE
GMUX 1672 THTY]
CMUXI6/2: INTY2
OHUXIE72: INTY3
FHUA LB/ 2: INTV4
OMUX | 6/2 PARAL
@HMUL16/3:PARALD
GMUXIG/2;:PARALL
OMUZ16/3:PARAL2
RHUNI6/3(PARALS
OMUZ1B/3:PARALA
@HMUS16/3PARALS
OMUM16/3: PARATG
CMUX16/3:PARALT
CMU16/3;PaRA LS
FHUX 1 6/3:PARALY
GMUL16/3: PARAZ
GMUX16/3:PARAZD
GMUZ 16/3:PARAS
CHMUX16/3: PARAL
RHUX16/3:PARAS
@HUXI16/3: PARAB
OMUX16/3:PARAT
PMUNI1E/21PARASG
GMUX16/3:PARAD
OMUX16/2:PARCLE
@MUX16/2: PARRST
QHUX16/2:5ELD
@MUXIE/2: SELI
GMUKIE/2:SEL2
BMUX16/72:SEL3
QHUL16/4:0UT81
@MUXIE/4:0UTC
@MUX LB/ 4:0UTE

QMUX16/741PARAN
QHUr1672:yYouTpT
SEND
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APPENDIX C AMCC ANNOTATION (AMCCANN) (903}

VALID - WHEN BIDIRECTIONALS ARE USED

AMCCANN annotation Ffor bidirectional macros whep 3
workaround is used {see VALID Volume II, Section 7) will
be used as follows by the VALID simulator:

¢ The output net will be included when the circuit is
in INPUT mode because 1t will be considered as_anp
i {between the added input macre for PI ang
the actuwal bidirectional macra.

e The Tpd delay of the added input macro will also be
included in this path.

¢ Only the output net delay will be used when the
macra is in the QUTPUT mode.

Both the Tpd _and the net delay (correctly adjusted for
MIL, COM or MIN} must be subtracted from the path delays
computed for bidirectional macros acting as inputs,

The path delays for bidirectional macros acting as
outputs are correct.

The problem of the workaround is being addressed by vaLIDp
and AMCC,

VALID - TIMING VERIFIER

The VALID timing verifier does not handle output net
delays {(due to capacitve load). AMCCANN produces *_ tip
files that are correctly formatted for the timing
verifler and that exclude the output nets.











