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On behalf of the employees of Xilinx, our sales representatives, our distributors, and our
manufacturing partners, welcome to our 1996 Data Book, and thank you for your interest in
Xilinx products and services.

As the inventor of Field Programmable Gate Array technology and the world’s leading
supplier of programmable logic, we would like to pledge our continuing commitment to
providing you, our users, with the best possible integrated circuit components, development
systems, and technical and sales support.

Over the past year, we have substantially broadened our product line with the introduction of
the XC4000E, XC4000EX, XC5000, and XC6000 series of FPGAs and the XC9500 family of
CPLDs. The recently-introduced XACTstep v6 and Foundation series products have set a
new standard for functionality and ease-of-use in programmable logic development systems.
You can expect this pace of innovation to continue, and even increase, as we maintain our
leadership role in bringing leading-edge programmable logic solutions to the market.

We look forward to satisfying all of your programmable logic needs.

Sincerely,

Wim Roelandts

Chief Executive
Officer
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An Introduction to Xilinx Products

About this Book

This Data Book provides a “snapshot in time” in its listing of

IC devices and development system software available
from Xilinx as.of early 1996. New devices, speed grades,
package types and development system products are con-
tinually being added to the Xilinx product portfolio. Users
are encouraged to contact their local Xilinx sales represen-
tative and consult the WebLINX World Wide Web site (http:/
/www.xilinx.com) and the quarterly XCELL newsletter for
the latest information regarding new product availability.

The product specifications for several older Xilinx FPGA
families are not included in.this Data Book. This does not
imply that these products are no longer available. However,
for new designs, users are encouraged to use the newer
products described in this book, which offer better perfor-
mance at lower cost than the older technologies. Product
specifications for the older products are available at
WebLINX, the Xilinx site on the World Wide Web, or through
your local Xilinx sales representative. These products
include the following FPGA families: the XC2000, XC3000,
XC3100, XC4000 XC4000A, XC4000D, and XC4000H
families.

Data Sheet C!ategories :

In order to provide the most up-to-date information, some
component products included in this book may not have
been fully charactenzed at the 'ume of publication. In these
cases, the AC and DC characteristics included in.the data
sheets will be marked-as Advance or Preliminary informa-
tion. (Not withstanding the definitions of such terms, all

specifications are subject to change Without notice.) These
designations have the following meaning: :

o Advance — Initial estimates based on simulation and/
or extrapolation from other speed grades, devices, or
device families. Use as estimates, but not for final
production.

* Preliminary — Based on preliminary characterization.
‘Changes are possible, but not expected. .

¢ Final (unmarked) — Specifications not |dentmed as
either Advance or Preliminary are to be considered
final:

Data Book Contents

Chapter 1 is a general overview of the Xilinx‘product line,
and is recommended reading for designers who are new to
the field of high-density programmable logic.

Chapter 2 contains a discussion of the overall design
methodology when using Xilinx programmable logic and
descriptions of Xilinx development system products. This
chapter is placed at the beginning of the book since these
development tools are needed to design with any of the Xil-
inx programmable logic devices.

Chapter 3 contains the product descriptions for the Xilinx
Complex Programmable Logic Device (CPLD) products
including the XC7000 and XC9000 series.

Chapter 4 includes the product descriptions for the Xilinx
static-memory-based Field Programmable Gate Array
(FPGA) products, including the XC3000, XC4000, XC5000,
and XC6000 series.

Chapter 5 holds the product descriptions for the XC1700
family of Serial PROM devices. These Serial PROMs pro-
vide a convenient, low-cost means of storing configuration
programs for the SRAM-based FPGAs described in Chap-
ter 4.

Chapter 6 is an overview of Xilinx components appropriate
for 3.3 V and mixed-voltage systems. This chapter will refer
you back to the appropriate product descnptlons in the ear-
lier chapters.

Chapter 7 contains a brief overview of the HardWire prod-
uct line. Detailed product specifications are available in
separate Xilinx data sheets.

Chapter 8 is an overview of Xilinx High-Reliability/Military
products. Detailed product specifications are available in
separate Xilinx data sheets.

+ Chapter 9 describes the HW130 device programmer for

the XC1700 series of Serial PROMs and the XC7000 and
XCQOOO series of CPLDs.

Chapter 10 contains a description of all the physical pack-

‘ages for the various IC products, including information
*about the thermal characteristics of those packages.

Chapter 11 discusses the testing, quality, and rehabmty of

Xilinx component products
Chapter 12 includes a listing of all the techmcal support

facilities provided by Xilinx.

Chapter 13 contains additional mformatlon about Xilinx

~ components that is not provided in the product specifica-

tions of the earlier chapters. This includes some additional
electrical parameters that are not in the product specifica-
tions because they are not part of the manufacturing test
program for the particular device, but may be of interest to
the user. Also included in this chapter is a discussion of the ’

1-1



An Introduction to Xilinx Products

JTAG boundary test scan logic found in several Xilinx com-
ponent families.

The final two sections contain an index to the topics
included in this Data Book and a listing of Xilinx sales
offices, sales representatives, and distributors.

About the Company

Xilinx, Inc., offers the industry’s broadest selection of pro-
grammabile logic devices. With 1995 revenues of over $500
million, Xilinx is the world’s largest supplier of programma-
ble logic, and the market leader in Field Programmable
Gate Arrays (FPGAs).

Xilinx was founded in 1984, based on the revolutionary idea
of combining the logic density and versatility of gate arrays
with the time-to-market advantages and convenience of
user-programmable standard parts. One year later, Xilinx
introduced the world’s first Field Programmable Gate Array.
Since then, through a combination of architectural and
manufacturing process improvements, the company has
continually increased device performance, in terms of
capacity, speed, and ease-of-use, while lowering costs.

In 1992, Xilinx expanded its product line to include
advanced Complex Programmable Logic Devices (CPLDs,
also known as EPLDs). For the user, CPLDs are an attrac-
tive complement to FPGAs, offering simpler design soft-
ware and more predictable timing.

As the market leader in one of the fastest growing seg-
ments of the semiconductor industry, Xilinx strategy is to
focus its resources on creating new’ICs and development
system software, providing world-class technical support,
developing markets, and building a diverse customer base
across a broad range of geographic and end-use applica-
tion segments. The company has avoided the large capital
commitment and overhead burden associated with sole
ownership and operation of a wafer fabrication facility.
Instead, Xilinx has established alliances with several high-
volume, 'state-of-the-art CMOS IC manufacturers. Using
standard, high-volume processes assures low manufactur-
ing costs, produces programmable logic devices with well-
established' reliability, and provides for early access to
advances in CMOS processing technology.

Xilinx headquarters are located in San Jose, California. The
company markets its products worldwide through a network
of direct sales offices, manufacturers’ representatives, and
distributors (as listed in the back of this book). The com-
pany has representatives and distributors in over 38 coun-
tries. -

Product Line Overview

Field Programmable Gate Arrays (FPGAs) and Complex
Programmable Logic Devices (CPLDs) can be used in vir-
tually any digital logic system. Over 35 million Xilinx compo-
nents have been used in a wide variety of end-equipment
applications, ranging from supercomputers to hand-held
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instruments, from central office switches to centrifuges, and
from missile guidance systems to guitar synthesizers.

Xilinx achieved its: leading position through a continuing
commitment to provide a complete product solution. This
encompasses a focus on all three critical areas of the high-
density programmable solution “triangle”: components (sili-
con), software, and service (Figure 1).

Programmable Logic vs. Gate Arrays

Xilinx programmable logic devices provide the benefits of
high integration levels without the risks or expenses of
semi-custom and custom IC development. Some of the
benefits of programmable logic as versus mask-pro-
grammed gate arrays are briefly discussed below.

Faster Design and Verification

Xilinx FPGAs and CPLDs can -be ‘designed and verified
quickly while the same process requires several weeks with
gate arrays. There are no non-recurring engineering (NRE)
costs, no test vectors to generate, and no delay while wait-
ing for prototypes to be manufactured. s

Design Changes without Pehélty, v

Because the devices are Software-configured ‘and user-
programmed, modifications are much less risky and can be
made anytime - in a manner of minutes or hours, as
opposed to the weeks it would take with a gate array. This
results in significant cost savings in design and production.

Shortest Time-to-Market

When designing with Xilinx programmable logic, time-to-
market is measured in days or a few weeks, not'the months
often required when using gate arrays. A study by market
research firm McKinsey & Co. concluded that a six-month
delay in getting to market can cost a product one-third of its

 Optimized circuits/architectures
* Highest performance/densities
* Deep submicron processes

* Unmatched quality
and reliability

SERVICE

lifetime potential profit. With mask-programmed gate
arrays, design iterations can easily add that much time, and
more, to a product schedule.

Once the decision has been made to use Xilinx program-
mable logic, a choice must be made from a number of prod-
uct families, device options, and product types. The
information in the product selection matrices that follow can
help guide that selection; detailed product specifications
are available in subsequent chapters of this book. Since
many component products are available in common pack-
ages ‘with common footprints, designs often can be
migrated to higher or lower density devices, or even across
some product families, without any printed circuit board
changes. Design ideas, represented in text or schematic
format, are converted into a configuration data file for an
FPGA or CPLD device using the Xilinx XACTstep develop-
ment software running on a PC or workstation.

Component Products

Xilinx offers the broadest line of programmable logic
devices available today, with hundreds of products featuring
various combinations of architectures, logic densities,
package types, and speed grades in commercial, industrial,
and military grades. This breadth of product offerings
allows the selection of the programmable logic device that
is best suited for the target application.

Xilinx programmable logic offerings include several families
of reprogrammable FPGAs, one-time-programmable
FPGAs, EPROM-based CPLDs, and FLASH-memory-
based CPLDs (Figure 2). HardWire devices are mask-pro-
grammed versions of the reprogrammable FPGAs, and
provide a transparent, no-risk migration path to lower-cost
devices for high-volume, stable designs. Additionally, a
family of Serial PROM devices is available to store configu-
ration programs for the reprogrammable FPGA devices.

» Powerful but easy
¢ Integrated across families

¢ Seamless integration into
customer CAE system

* Global world class sales/distribution support
* Global world class technical support: FAEs/support center/on-line/internet

* Global world class manufacturing: quality/capacity/delivery X595

Figure 1: The Xilinx Programmable Solution Triangle
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An Introduction to Xilinx Products

Many devices are available in military temperature range
and/or MIL-STD-883B versions, for high-reliability and mili-
tary applications.

Field Programmable Gate Arrays (FPGAs)

FPGA devices feature a gate-array-like architecture, with a
matrix of logic cells surrounded by a periphery of 1/O cells,
as diagrammed in Figure 3. Segments of metal intercon-
nect can be linked in an arbitrary manner by programmable
switches to form the desired signal nets between the cells.

FPGAs combine an abundance of logic gates, registers,
and 1/Os with fast system speed. Xilinx offers several fami-
lies of reprogrammable, static-memory-based (SRAM-
based) FPGAs, including the XC2000, XC3000, XC4000,
XC5000, and XC6000 series.

ASIC Alternatives

Gate Arrays

Custom

Highest Density

Xilinx ASIC Tools
Product Line

CPLD FPGA
ISP || Programmable
PAL Architecture Gate Array
Medium Density Architecture
Simple Tools High Density
« ASIC Tools

HardWire™
Custom

Transparent Conversion
100% Tested

PAL Devices
Programmable AND/OR

Architecture
Low Density
Simple Tools

X5957

Figure 2: Application-Specific IC Products

Complex Programmable Logic Devices (CPLDs)

Designers more comfortable with the speed, design sim-
plicity, and predictability of PALs may prefer CPLD devices.
Conceptually, CPLDs consist of multiple PAL-like function
blocks that can be interconnected through a switch matrix
(Figure 4). The Xilinx XC7000 CPLD series is based on
EPROM technology. The new XC9000 CPLD series fea-
tures 5V in-system programmable FLASH technology, and,
like most of the FPGA families, includes built-in JTAG
boundary scan test logic.

HardWire devices

HardWire devices are masked-programmed versions of the
SRAM-based FPGAs. The HardWire products provide an
easy, transparent migration path to a cost-reduced device
without the engineering burden associated with conven-
tional gate array re-design. The HardWire gate array is
architecturally identical to its FPGA counterpart, but the
programmable elements in the FPGA are replaced with
fixed metal connections. The resulting die is considerably
smaller, with a correspondingly lower cost. Using propri-
etary automatic test vector generation software and pat-
ented test logic, Xilinx guarantees over 95% fault coverage,
while eliminating the need for user-generated test vectors.
The mask and test programs are generated automatically
by Xilinx from the user’s existing FPGA design file.

Serial PROMs

The XC1700 family features one-time programmable serial
PROMSs ranging in density from about 18,000 bits to over
260,000 bits. These serial PROMs are an easy-to-use,
cost-effective method for storing configuration data for the
SRAM-based FPGAs. .
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<« |0

Figure 4: CPLD Architecture

High-Reliability Devices

Xilinx was the first company to offer high-reliability FPGAs
by introducing MIL-STD-883B qualified XC2000 and
XC3000 series devices in 1989. MIL-STD-883B members
of the XC4000 FPGA series also are available, and quali-
fied versions of additional Xilinx families are in develop-
ment. The product line also includes Standard Microcircuit
Drawing (SMD) versions of several families. Some Xilinx
devices are available in tested die form through arrange-
ments with manufacturing partners.

Development System Products

Xilinx offers a complete software environment for the imple-
mentation of logic designs in Xilinx programmable logic
devices. This environment, called XACTstep, combines
powerful technology with a flexible, easy-to-use graphical
interface to help users achieve the best possible designs,
regardless of experience level. The user has a wide range
of choices between a fully-automatic implementation and
detailed involvement in the layout process. The XACTstep
system provides all the implementation tools required to
design with Xilinx logic devices, including the following:

* libraries and interfaces for popular schematic editors,
logic synthesis tools, and simulators

* design manager/flow engine

* module generator

* map, place, and route compilation software

* graphical floorplanner

¢ static timing analyzer

¢ hardware debugger

Interconnect
Matrix

FB

]

l[e}

]
]

X5956

Xilinx is committed to an “open system” approach to front-
end design creation, synthesis, and verification. Xilinx
devices are supported by the broadest number of EDA ven-
dors and synthesis vendors in the industry. Supported plat-
forms include the ubiquitous PC and several popular
workstations.

Service

Providing global, world-class manufacturing, technical sup-
port, and sales/distribution support is an essential founda-
tion of the Xilinx product strategy. Xilinx manufacturing
facilities have earned 1S0O9002 certification, and Xilinx
quality and reliability achievements are among the world’s
best - not just for programmable logic suppliers, but among
all semiconductor companies. Comprehensive technical
support facilities include training courses, extensive prod-
uct documentation and application notes, a quarterly tech-
nical newsletter, automated document servers, a technical
bulletin board, the WebLINX World Wide Web site, techni-
cal support hotlines, and a cadre of Field Application Engi-
neers. Sales support is provided by a worldwide network of
representatives and distributors.
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FPGA Product Selection Matrix

] ] ] ] ]
@ 2 2|22 2|8 8/§/3 8|5 a3
) . =] S o < =] I ™ < © o o < o
= XC3000 Series o b S 8 2 b 5 b b b b - »
g 3/g/g g g & & 8 g g g ¢glg
X X X x >
E:’f Low Voltage
> . R
y E Il_c?v‘\l/ch';o c\’:gr Highest Performance Ifl?g%:s)t
w Performance
w
Max Logic Gates (K) 1.5 2 3 5 6 1.5 2 3 5 6 8 3 6
E Max RAM Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
‘£ Typical Gate Range (K) 1-15 | 152 | 2-3 4-5 5-6 1-15 1-2 2-3 4-5 5-6 7-8 2-3 5-6
‘“:‘ CLBs 64 100 | 144 | 224 | 320 64 100 | 144 | 224 | 320 | 484 | 144 | 320
Flip-Flops 256 360 480 688 928 256 360 480 688 928 1320 480 928
o | Output Drive (mA) 4 4 4 4 4 8 8 8 8 8 8 4 4
g:J JTAG (IEEE 1149.1) N N N N N N N N N N N N N
E Dedicated Arithmetic N N N N N N N N N N N N N
E Quiescent Current (mA) ggé ggé ggé (())gé ggé 8 8 8 8 8 8 15 15
Fastest Speed Grade -6/-8 | -6/-8 | -6/-8 | -6/-8 | -6/-8 -09 -09 -09 -09 -09 -09 -2 -2
Shift Register (MHz) 124/69 | 124/69 | 124/69 [ 124/69 |124/69 | 312 | 312 | 312 | 312 | 312 | 312 | 256 | 256
Small State Machine (MHz) 42/23 | 42/23 | 42/23 | 42/23 | 42/23 | 112 12 112 112 112 112 68 68
Large State Machine (MHz) 2114 | 2114 | 2114 | 21114 | 21714 | 55 55 55 55 55 55 33 33
4-Bit Multiply-Accumulator (MHz) 20/12 | 2012 | 20/12 | 20/12 | 20/12 | 51 51 51 51 51 51 33 33
3 16-Bit Accumulator (MHz) 25/15 | 25/15 | 25/15 | 25/15 | 25/15 | 58 58 58 58 58 58 41 4
E Address Map Decoder (MHz) 52/27 | 52/27 | 52/27 | 52/27 | 52/27 | 127 127 127 127 127 127 84 84
= |Data Path (MHz) 147/86 | 147/86 | 147/86 | 147/86 | 147/86 | 335 335 335 335 335 335 84 84
5 Counter Timer (MHz) 37/23 | 37/23 | 37/23 | 37/23 | 37/23 | 81 81 81 81 81 81 56 56
& 16-Bit Non Loadable Counter (MHz) 135/81 | 135/81-|135/81 | 135/81 | 135/81 | 370 370 370 370 370 370 323 323
E 16-Bit Loadable Binary Up Counter (MHz) | 39/25 | 39/25 | 39/25 | 39/25 | 39/25 91 91 91 91 91 91 63 63
16-Bit Loadable Prescaled Counter (MHz) |100/59 | 100/59 | 100/59 | 100/59 [100/59 | 228 | 228 | 228 | 228 | 228 | 228 | 154 | 154
RAM Read Modify Write (MHz) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Pad to Setup (ns) 14/12 | 14/12 | 14/12 | 14/12 | 14/12 25 25 25 25 25 2.5 4 4
Clock to Pad (ns) 718 | 7118 | 718 | 7/18 | 7/18 4 4 4 4 4 4 5
Combinatorial Pad to Pad (ns) 14/25 | 14/25 | 14/25 | 14/25 | 14/25 6 6 6 6 6 6 8 8
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FPGA Product Selection Matrix (continued)

g XC4000 Series sigig| g g5 §!§8 §/¢8/8 &8 8|3 8/8/8§8) %8
& glg g R|g|g 8 g e8|/ |L &K |K|& & %
n
& High Densit '
E ,5 High %erformail\ce ":/'gh Low(:\s/ sll;age
Q Select-RAM™ Memory
Max Logic Gates, (no RAM) (K) 3 5 6 8 10 13 20 25 28 36 44 52 62 3 5 5 10 13
E Max RAM Bits (no Logic) 3200 | 6272 | 8192 | 10368 | 12800 | 18342 | 25088 | 32768 | 32768 | 41472 | 51200 | 61952 | 73728 | 3200 | 6272 | 6272 | 12800 | 18432
'£ Typical Gate Range (Logic and RAM) (K) 2-5 | 3-9 | 4-12 | 6-15 | 7-20 | 10-30 | 13-40 | 15-45 | 18-50 | 22-65 | 27-80 | 33-100 |40-130| 2-5 3-9 3-9 | 7-20 | 10-30
g" CLBs 100 | 196 | 256 | 324 | 400 576 784 | 1024 | 1024 | 1296 | 1600 | 1936 | 2304 | 100 | 196 | 196 400 576
Flip-Flops 360 | 616 | 768 | 936 | 1120 | 1536 | 2016 | 2560 | 2560 | 3168 | 3840 | 4576 | 5376 | 200 | 392 | 616 | 1120 | 1536
@ | Output Drive (mA) 12 | 12 | 12 | 12 12 12 12 12 12 12 12 12 12 24 | 24 4 4 4
g JTAG (IEEE 1149.1) Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
'E Dedicated Arithmetic Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
& Quiescent Current (mA) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 0.05 | 0.05 | 0.05
Fastest Speed Grade -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -5 -5
Shift Register (MHz) 190 | 190 | 190 | 190 190 190 190 190 190 190 190 190 190 105 | 105
Small State Machine (MHz) 69 69 69 69 69 69 69 69 69 69 69 69 69 48 48
Large State Machine (MHz) 43 43 43 43 43 43 43 43 43 43 43 43 43 37 37
4-Bit Multiply-Accumulator (MHz) 39 39 39 39 39 39 39 39 39 39 39 39 39 20 20 E
w | 16-Bit Accumulator (MHz) 65 65 65 65 65 65 65 65 65 65 65 65 65 36 36 9
€ [Address Map Decoder (MHz) 7l || 71 71 71 71 71 71 71 71 7 43 | 43 Q
; Data Path (MHz) 156 | 156 | 156 | 156 156 156 156 156 156 156 156 156 156 105 | 105 E
§ Counter Timer (MHz) 17 |17 | 117 | 117 | 117 | 117 [ 117 | 117 | 117 | 117 | 117 [ 117 | 117 | 58 | 58 (l-_-)
E 16-Bit Non Loadable Counter (MHz) 180 | 180 | 180 | 180 180 180 180 180 180 180 180 180 180 95 95 <
8 [16-Bit Loadable Binary Up Counter (MHz) | 87 | 87 | 87 | 87 87 87 87 87 87 87 87 87 87 42 | 42 'E
16-Bit Loadable Prescaled Counter (MHz) 115 | 115 | 115 | 115 115 115 115 115 115 115 115 115 115 83 63 Q
RAM Read Modify Write (MHz) N/A | NA | NA | NA N/A N/A N/A | N/A | NA N/A N/A N/A N/A 50 50 o
Pad to Setup (ns) . 26 |26 | 26| 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 7 7
Clock to Pad (ns) 65 | 65 | 65 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 10 10
Combinatorial Pad to Pad (ns) 105 | 10.5 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 5 5

*Usable gates assume 20% of CLBs used as RAM

@ o < =3 n -3 © ©o <
& €5000, XC6000 Seri § 5§88 8 8§ %8¢
z Xcs000, eries g8 8 8|8 8|8 8|8 |8
a8 x x < X x X x x X
@
b 3 High Density 1P Interface
3 Low Cost Fast Configuration
&
Max Logic Gates (K) 3 6 10 16 23 13 24 55 100
t Max RAM Bits N/A N/A N/A N/A N/A N/A N/A N/A N/A
g Typical Gate Range (K) 2-3 4-6 6-10 | 10-16 | 15-23 | 9-13 | 16-24 | 36-55 |64-100
E‘ CLBs/Logic Cells 64 120 196 324 484 | 2304 | 4096 | 9216 | 16384
Flip-Flops 256 480 784 1296 | 1936 | 2304 | 4096 | 9216 | 16384
@ |Output Drive (mA) 8 8 8 8 8 | 8 8 | 8 | 8 |
& |JTAG (IEEE 1149.1) Y Y Y Y Y N N N N
E Dedicated Arithmetic Y Y Y Y Y N N N N
& Quiescent Current (mA) 15 15 15 15 15 - = - -
Fastest Speed Grade -4 -4 -4 -4 -4
Shift Register (MHz) 83 83 83 83 83
Small State Machine (MHz) 50 50 50 50 50
Large State Machine (MHz) 35 35 35 35 35
4-Bit Multiply-Accumulator (MHz) 24 24 24 24 24 E
w | 16-Bit Accumulator (MHz) 60 60 60 60 60 9
g Address Map Decoder (MHz) 69 69 69 69 69 O
§ Data Path (MHz) 83 83 83 83 83 E
§ Counter Timer (MHz) 59 | 59 | 59 | 59 | 59 5
E 16-Bit Non Loadable Counter (MHz) N/A N/A N/A N/A N/A <
8 116-Bit Loadable Binary Up Counter (MHz) 58 58 58 58 58 E
16-Bit Loadable Prescaled Counter (MHz) 83 83 83 83 83 (]
RAM Read Modify Write (MHz) N/A N/A N/A N/A N/A ©
Pad to Setup (ns) 6.6 6.6 6.6 6.6 6.6
Clock to Pad (ns) 14.2 14.2 14.2 14.2 142
Combinatorial Pad to Pad (ns) 15 15 15 15 15

*Usable gates assume 20% of CLBs used as RAM
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CPLD Product Selection Matrix

i . g8 |8 (3|8 8 F|s|p|B|F 8 8/8/|%3|¢.
2 CPLD Families 2 8 3 E g 13 13 § 8 I 2 o 3 2 g £
8 X (x| g x| x|glR|x | x| R |8 | g |R|8g|8g|8
u: 100% Routable UTAG
u P 100% Utilization 5V ISP
ﬁ 5ns Tpp 3Vor5VIO
t Gates (K) 0.4 0.8 0.8 1.5 1.9 3.0 38 0.8 1.6 24 3.2 4.0 4.8 6.4 9.6 12.8
‘£ Macrocells 18 36 36 54 72 108 144 36 72 108 144 180 216 288 432 576
E Flip-Flops 18 36 36 108 126 198 234 36 72 108 144 180 216 288 432 576
I.Iml Output Drive (mA) 24 24 24 24 24 24 24 24 24 24 24 24, 24 24 24 24
ﬂ:: JTAG (IEEE 1149.1) N N N N N N N Y Y Y Y Y Y Y Y Y
E Dedicated Arithmetic N N N Y Y Y Y N N N N N N N N N
w | Quiescent Current (mA) 92 126 50 140 187 227 250 - - 140 - - - - - -
Fastest Speed Grade -5 -5 -10 -7 -7 -7 -7 -5 -7 -7 -7 -10 -10 -10 - -
Shift Register (MHz) 125 125 95 95 95 95
Small State Machine (MHz) 108 108 95 95 95 95
Large State Machine (MHz) 102 102 95 95 95 95
4-Bit Multiply-Accumulator (MHz) 46 46 52 52 52 52 >
w | 16-Bit Accumulator (MHz) 40 40 63 63 63 63 ao:
g Address Map Decoder (MHz) 108 108 95 95 95 95 5
g Data Path (MHz) 125 125 95 95 95 95 <
& [ Counter Timer (Mriz) 94 | o 47 | 47 | a7 | 47 "‘_L.
E 16-Bit Non Loadable Counter (MHz) 125 125 95 95 95 95 Q
8 16-Bit Loadable Binary Up Counter (MHz) 125 125 95 95 95 95 |E
16-Bit Loadable Prescaled Counter (MHz) 125 125 95 95 95 95 g
RAM Read Modify Write (MHz) N/A N/A N/A N/A N/A N/A Q
Pad to Setup (ns) 35 35 4 4 4 4
Clock to Pad (ns) 45 45 7 7 7 7
Combinatorial Pad to Pad (ns) 5 5 7 7 7 7
Number
of Pins
MAX I/0 38 38 38 58 84 120 156 34 72 108 133 168 168 192 232 232
PLCC (PC) 44 38 38 38 38 34
PQFP (PQ) 44 38 38 38 34
g CLCC (WC) 44 38 38 38
& |VaFP (vQ) 44 38
g PLCC (PC) 68 58 57
2 @ CLCC (WC) 68 58 57
g é PLCC (PC) 84 72 72 69 69
g 3 CLCC (WC) 84 72 72
£ 2 [PGC (PG) 84
3 & |PQFP (PQ) 100 84 84 72 81 81
¢ [TaFP(TQ) 100 72 81
S [PGA(PG) 144 120
: PQFP (PQ) 160 120 136 108 133 133 133
HQFP (HQ) 208 168 168 168
BGA (BG) 225 120 156
HQFP (HQ) 304 192 232 232
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XACTstep: Accelerating Your
Productivity

The newest version of the XACT development system,
XACTstep, started shipping in the fourth quarter of 1995.

XACT step software features a revolutionary combination of
power and ease-of-use to provide accelerated learning
curves, short implementation cycles, and faster design
debug. This high-productivity environment contains six new
productivity tools that are easily accessible through graphi-
cal tool bars, icons and pop-up menus, They support the
complete spectrum of programmable logic design method-
ology from fully automatic to hand-crafted.

All the tools in XACTstep feature a new graphical user inter-
face (GUI). On the PC, the GUI is fully Microsoft Windows
compliant.

With this new GUI, all programs are executed from tool bars
and icons. Tool tips provide instant descriptions and on-line
help is available for more in-depth information. Report
browsers present message files with plain English titles and
allow simultaneous viewing of multiple documents.

Six Powerful New Tools

* The new Design Manager provides a complete project
management environment for a wide range of families.
It provides version control, device re-targeting and
design re-use.

* The configurable Flow Engine lets designers choose
the amount of control they want over the
implementation process. They can choose a fully
automatic flow or set break points that allow analysis
and optimization of results before proceeding to the
next step.

¢ XACTstep contains the industry’s first graphically-based
hierarchical Floorplanner. This tool provides techniques
that have proven to be extremely valuable to gate array
and custom silicon designers. Using floorplanning, it is
easy to achieve hand-crafted levels of performance and
density without resorting to low-level manual
techniques. Floorplanning is valuable for any design
that has a high degree of structure or a large number of
gates. It also allows optimization of specialized
structures like Xilinx unique high-speed distributed
RAM and three-state internal bus features.

¢ ‘The new interactive Timing Analyzer makes it easy to
quickly determine a design’s performance by
generating custom timing reports. Using pop-up menus,

it is quickly configured to show the delay along a
specific path or group of paths. It also shows the delay
along all paths of a certain type or those associated
with a specific clock signal. In addition, the Timing
Analyzer automatically compares the design’s actual
performance to XACT-Performance goals and shows
the estimated maximum frequency for each clock in the
design.

¢ The Hardware Debugger allows verification of
configuration data and viewing of internal signal activity.
It takes advantage of the reprogrammability of SRAM-
based devices by configuring the FPGA in-circuit using
a cable connected to a host PC or workstation. After
configuring the device, bitstream data is read back
through the cable for automatic verification.

While the device is running, an unlimited number of
internal nodes can be probed and displayed in a wave-
form window.

e The new PROM Formatter in XACT step assists the
designer in creating PROM programming files. This tool
chooses the best PROM size or automatically splits the
data into multiple files if multiple PROMs are required. It
supports serial and byte-wide PROMs in four different
formats. If the target system uses the daisy chain
capability of the Xilinx FPGA, the PROM formatter
graphically creates the load order and verifies the load
sequence.

The Xilinx Design Manager—Simplifies the
Design Flow

¢ Source and revision control

¢ Permits running all Xilinx software from menus

¢ Automates design translation via XMake facility

¢ Provides on-line help for all menus, programs and
options

Flow Engine

¢ Automatically invokes all implementation programs as
required to compile a design into an FPGA or CPLD
e Supports hierarchically-structured designs

Extensive On-line Help

¢ The Design Manager contains on-line Help for
Every menu
Every program
Every program option
Design-flow suggestions

August 6, 1996 (Version 1.1)
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= Design Ma.nager - 4K
| File Design Tools _Utiliti

Figure 1: Design Manager Main Window

Design Flow Overview

This section describes the Xilinx Automated CAE Tools
(XACT) design environment for Xilinx FPGA and CPLD
devices.

High-density programmable logic has created unique
requirements for CAE software; the tools must deliver the
ease-of-design and fast time-to-market benefits that have
popularized FPGA and CPLD technologies, must be capa-
ble of implementing high-density logic designs on an engi-
neer’s desktop system, and must be easy-to-use and
compatible with the user’s existing design environment.

In order to meet those needs, Xilinx offers a variety of
development system products optimized to support the Xil-
inx FPGA and CPLD architectures. Available products
include state-of-the-art design implementation software,
libraries and interfaces to popular schematic editors, syn-
thesis and timing simulators, and behavioral-based design
entry tools. All Xilinx development system software is inte-
grated under the Xilinx Design Manager, providing design-
ers with a common user interface regardless of their choice
of device architecture and tools.

As with other logic technologies, the basic methodology for
FPGA design consists of three interrelated steps: entry,
implementation, and verification. (Figure 2 - Figure 4). The
design process is iterative, returning to the design entry
phase for correction and optimization. Popular generic
tools are used for entry and simulation (for example, View-

logic System’s PROcapture schematic editor and PROsim
simulator), but architecture-specific tools are needed for
implementation.

Design Entry

Schematic editors and synthesis are the most-popular
methodologies for design entry. FPGA/CPLD symbol librar-
ies and netlist interfaces are available for schematic editors
from vendors such as Viewlogic, OrCAD, Mentor Graphics,
and Cadence. These' libraries reflect the wide variety of
logic functions that can be implemented in FPGA/CPLD
devices.

Behavioral-oriented design entry methods, including Bool-
ean equations and state-machine descriptions, are sup-
ported by the Xilinx ABEL and LogiBloxs products, as well
as a number of products from CAE vendors such as Data
1/0, Logical Devices, MINC, and ISDATA.

As the density and complexity of FPGA and CPLD designs
increase to 10,000 gates and beyond, gate-level entry tools
often are cumbersome, and the use of logic synthesis and
high-level description languages (HDLs), such as VHDL
and Verilog, can raise designer productivity. The use of
HDLs requires synthesis tools that effectively compile
designs for the target architecture. Xilinx offers interfaces
for synthesis tools from Synopsys. Other CAE vendors,
such as Mentor Graphics, Cadence Design Systems, View-
logic, and Exemplar Logic, also offer synthesis tools tai-
lored for the Xilinx device architectures.

2-2
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Functional Simulation

Design Entry

Design Verification

A

Schematic Entry
Text-based Entry

Timing Simulation A
(Back-annotation)

Simulation
In-circuit Verification

»|  Design Implementation

Static Timing Analysis

Partition,
Place & Route

FPGA
Figure 2: FPGA/CPLD Design Flow

Many engineers prefer visually oriented design-entry tech-
niques over text-based HDLs. The benefits of HDLs are
provided to these designers with tools that provide high-
level design constructs in a symbolic format compatible
with graphics-based schematic editors. X-BLOX is a graph-
ics-based high-level language that allows designers to use
a schematic editor to enter designs as a set of generic
modules. The X-BLOX compiler optimizes the modules for
the target device architecture, automatically choosing the
appropriate architectural resources for each function.

The XACTstep design environment supports hierarchical
design entry, with top-level drawings defining the major
functional blocks, and lower-level descriptions defining the
logic in each block. The implementation tools automatically
combine the hierarchical elements of a design. Different
hierarchical elements can be specified with different design
entry tools, allowing the use of the most convenient entry
method for each portion of the design. In this type of ‘mixed-
mode’ design entry, designers can intermix schematic, text,
gate-level and behavioral-level design, permitting the re-
use of previously designed modules and easing the transi-
tion to higher-level design methodologies.

Design Implementation

After the design is entered, implementation tools map the
logic into the resources of the target device architecture,
determine an optimal placement of the logic, and select the
routing channels that connect the logic and 1/0 blocks. Xil-
inx design implementation tools apply a very high degree of
automation to-these tasks. A design compilation utility auto-
matically retrieves the design’s input files and performs all
the necessary steps to create the CPLD or FPGA configu-
ration program.

For demanding applications, the user can exercise various
degrees of control over the automated implementation pro-
cess using auto-interactive tools and techniques. Option-

Partition,
Map & Interconnect

CPLD X4351

ally, user-designated partitioning, placement, and routing
information can be specified as part of the design entry pro-
cess (typically, right on the schematic). The implementation
of highly structured designs can greatly benefit from the
basic floorplanning techniques familiar to designers of
large gate arrays.

For Xilinx FPGAs, the automatic tools are complemented
by an interactive, graphics-based editor that allows users to
view and manipulate a model of the logic and routing
resources inside the FPGA device, providing the user with
visibility into the implementation of the design.

Design Verification

Verification of FPGA/CPLD designs typically involves a
combination of in-circuit testing, simulation, and static tim-
ing analysis. The user-programmable nature of these
devices allows designs to be tested immediately in the tar-
get application. For Xilinx FPGAs and in-system-program-
mable CPLDs, download cables are provided that allow for
the direct downloading of a bitstream from a PC or worksta-
tion to an FPGA or CPLD device on a target board. Demon-
stration/prototyping boards are also available. The
implementation tools include back-annotation to provide
post-layout timing of implemented designs to support tim-
ing simulation. A static timing analyzer can be used to
examine a design’s logic and timing to calculate the perfor-
mance along signal paths, identify possible race conditions,
and detect set-up and hold-time violations. Timing analyz-
ers do not require the user to generate input stimulus pat-
terns or test vectors.

Xilinx software is available both in bundled packages con-
taining front end implementation tools and with integrated
kits to enable plug and play with 3rd party EDA environ-
ments. New enhancements are constantly being devel-
oped, and update services are available to ensure timely
access to the latest versions.

August 6, 1996 (Version 1.1)
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Xilinx Software on CD-ROM

Xilinx software and updates are now delivered on CD-ROM
for the PC and workstations (Sun, HP700 and RS6000
Series). Here are some of the benefits:

Software Compatibility: New install utilities monitor the
software configuration, ensure executable version
compatibility, and update only the necessary files to
keep the software up-to-date. Archiving old versions of
XACT software is as easy as storing one CD-ROM disk.
On-line documentation, tutorials, application notes, and
product demonstrations.

*  Faster Installation: No more wasted time, feeding floppy
after floppy into the PC. No more waiting for workstation
tapes to spin, looking for the proper data. Installing or
updating Xilinx software is as easy as popping in one
CD-ROM disk.
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Support and Update Services
Software Updates

A major focus of Xilinx engineering is continual improve-
ment of the Xactstep Development System Software. This
is accomplished by developing new features to improve
your design productivity, and adding new technologies to
give you access to the latest Xilinx products. If you are on
maintenance, you will receive new revisions containing
enhancements to the software products you have licensed
from Xilinx.

X5979

Base Product Updates

The Xactstep Base packages do not come with a standard
one-year update contract. When Xilinx releases a new ver-
sion of software, customers will be notified and may pur-
chase the new version update at the listed price.

Online Documentation

Xilinx continually updates documentation to reflect
changes to the Development System Software. As part of
the update service, you receive new online documentatlon
with each update.

August 6, 1996 (Version 1.1)
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Technical Support Hotline

The Technical Telephone Support Hotline provides you with
toll-free telephone access to trained software technical
support engineers. (See Chapter 13.) Expertise provided
includes most major third-party interfaces including View-
logic, OrCAD, Mentor Graphics, Xilinx -ABEL, Synopsys,
and Cadence. Additionally, Xilinx core expertise is available
for both FPGA and CPLD product lines covering place and
route, X-BLOX, XACT Performance, XDelay, configuration
and component issues.

This support service for problem resolution assistance is
available between 8:00 am and 5:00 pm Pacific Standard
Time, Monday through Friday (except holidays).

For service outside USA, please contact your local repre-
sentative.

Xilinx Technical Bulletin Board

The Xilinx Technical Bulletin Board allows electronic
exchange of information with technical support engineers.
With this service you can upload your design data making it
available to support engineers during problem resolution.

You can use the Technical Bulletin Board download capabil-
ity to obtain various software utilities, the latest released
revisions of speed and package files, detailed solutions for
commonly encountered problems, and marketing updates.
The Technical Bulletin Board number is 1-408-559-9327
and it is available 24 hours a day, 7 days a week.

Customer Support FAX

The technical support engineers can be reached directly
via facsimile by using the “Technical Support only” fax line.
This service is available to supply information to the sup-
port engineers to resolve a specific inquiry. Additionally, this
service may be used in lieu of, or together with, the Techni-
cal Support Hotline. The fax number is 1-408-879-4442.

Internet Electronic Mail Support

Another alternative for technical support is via the Internet
E-Mail address, hotline @xilinx.com. As with the other pre-
viously described methods, electronic mail allows full
access to Xilinx Technical Support engineers.

Software Series Overview

The Xilinx Xactstep Software Series provides powerful,
easy to use design tools for FPGA and CPLD devices.
Three different series with several choices of configurations
lets designers choose the exact system for their needs.

* Foundation Series — Complete shrink-wrapped design
solutions

* Alliance Series — Powerful systems that integrate into
existing EDA environments

e SLI Series — Value added options that enable system
level integration.

The Foundation Series provides entry-level designers with
a complete solution in a shrink-wrapped, easy-to-use envi-
ronment. This fully integrated set of tools, which is perfect
for users that are new to PLD design, includes design entry
simulation, VHDL synthesis, and design implementation
tools.

The Xilinx Alliance Series is for designers who want to inte-
grate into their existing EDA tool environment. It supports
the complete spectrum of design techniques with interfaces
to over 45 EDA vendors and 80 different design tools.

Optional Viewlogic front-end products are part of the Alli-
ance Series. This is ideal for users who want a complete
system that is extensible to board and system level design.

The Foundation and Alliance Series support the industry's
broadest array of PLD solutions including the XC2000,
XC3000A, XC3100A, XC4000/E, XC5000, XC7300 and
XC9500 families. This gives designers technology indepen-
dence by letting them choose target devices late in the
design cycle.

Both series include the powerful XACTstep implementation
system containing the popular Design Manager, Flow
Engine, PROM File Formatter, Floorplanner and Hardware
Debugger.

All products in the Xilinx XACTstep Series use standards-
based design techniques that maximize design portability
and reuse. EDA design tools that support EDIF, ABEL, Ver-
ilog, VHDL and LPM formats interface easily into the Xilinx
design environment.

PLD designs can use integrated ABEL design and synthe-
sis or interfaces to any of the leading PLD design tools
environments. Schematic designs can use the integrated
capture tool in the Foundation Series or choose interfaces
to any leading EDA environment. HDL designs enjoy stan-
dards-based design using integrated VHDL synthesis in the
Foundation Series or interfaces to any leading VHDL or
Verilog synthesis tool.

This flexibility protects the user's investment in design tools
and training and makes it easy to re-use designs even
when EDA systems change.

Foundation Series

The Foundation Series provides everything required to
design a programmable logic device in an easy-to-use,
fully-integrated environment. This fully integrated solution
makes PLD design easy by providing push button design
flows, on-line training and the XACTstep windows-based
graphical user interface.

This series features broad support for standards based
HDL design. All configurations interface with the popular
ABEL language and fitters optimized for each target archi-
tecture. VHDL configurations include integrated VHDL syn-
thesis with tutorials and wizards to turn new users into
experts quickly and easily.

2-6
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Easy to Learn and Use

The Foundation Series is a fully integrated tool set allowing
users to access design entry, implementation and verifica-
tion tools from a single graphical user interface. Every step
in the design process is accomplished using graphical tool
bars, icons and pop-up menus supported by interactive
tutorials and comprehensive on-line help.

VHDL Synthesis

VHDL configurations of the Foundation Series contain inte-
grated VHDL synthesis and wizards with the following fea-
tures.

¢ On-line tutorial teaches the art of VHDL design.

¢ Intelligent HDL editor with color coding, syntax checking
and single click error navigation makes it easy to read
and debug VHDL designs. '

e HDL Language Assistant provides libraries of common
functions with optimized VHDL code.

* FPGA specific synthesis tools produce high-density,
high-performance results.

ABEL-HDL Synthesis

ABEL™ configurations of the Foundation Series contain
integrated synthesis and wizards with the following fea-
tures.

* Intelligent HDL editor with color coding, syntax checking
and single click error navigation makes it easy to read
and debug ABEL designs.

* HDL Language Assistant provides libraries of common
functions with optimized ABEL code.

* FPGA/CPLD specific synthesis tools produce high-
density, high-performance results.

Alliance Series

The Alliance Series is for users who want powerful design
tools that integrate into their existing EDA environment.
With this series, designers can choose from a wide range
of design techniques including schematic capture, module-
based design and HDL from over 45 EDA vendors. With
standards based design interfaces including EDIF, ABEL,
Verilog and VHDL, this series provides maximum erX|b|I|ty
portability and design reuse.

Advanced integration with Cadence, Mentor, OrCAD, Syn-
opsys and Viewlogic provide tightly-coupled environments
that make it easy to move through the design process.

Other EDA vendors are supported through the Xilinx Alli-
ance Program, insuring high quality tools and accurate
results. Information on these vendors can be found on the

Xilinx Alliance CD or through WebLINX on the world wide
web at www.xilinx.com.

The Alliance Series includes the complete XACTstep
implementation tool set supporting the complete spectrum
of design methodologies from fully-automatic to hand-
crafted.

Viewlogic Standalone products are part of the Alliance
Series and are for those users who want the integration.of a
complete solution with the power to access board and sys-
tem level design tools. These products include Viewlogic
Workview Office schematic capture, simulation and synthe-
sis tools.

Configurations

The Xilinx Software Series are available in 3 configurations
giving designers a cost effective way to match their tools to
the gate densities they require.

CPLD configurations provide support for Xilinx's XC9500
and XC7300 CPLD families.

Base configurations provides push-button design flows and
support designs up to 5,000 gates.

Standard configurations combine push-button flows with
powerful auto-interactive tools. These tools give designers
more influence and control over implementation while
maintaining the benefits of design automation. Standard
configurations support designs up to 20,000 gates.

Optional LogiCores give designers access to large fully ver-
ified functions that simplify design entry and provide dra-
matic savings in engineering resources. The initial
LogiCore product set includes a complete PCl interface
module.

Migration Paths

All tools in the Xilinx XACTstep Series use standards-
based design to protect the user's investment as design
requirements change.

For example, designers can use Foundation products to
learn ABEL or VHDL and produce code optimized for
device resources. If future requirements force the use of dif-
ferent design tools, users can upgrade to the Xilinx Alliance
Series and reuse their code while gaining access to power-
ful system-level tools.

The Foundation and Alliance Series use the same core
implementation tools eliminating the need to re-learn the
design process after an upgrade.

Unified libraries and standard design file formats allow
schematic designers to enjoy the same migration capabili-
ties.

August 6, 1996 (Version 1.1)

2-7



Devel‘obinent Systems Products Overview

Individual Products

Libraries and Interface — Contains schematic symbols or
HDL libraries, simulation models with timing mformatlon
and translators to the XNF file format.

Core Implementatlon - Provides the software necessary
to process an XNF file into a file which can be used to pro-
gram a Xilinx FPGA or CPLD device. Includes tools for logic
reduction, design rule’checking, mapping, automatic place-
ment and routing, bitstream generatlon and PROM file gen-
eration.

X-BLOX Module Generator & Optimizer — Allows design
entry as block diagrams using a familiar schematic editor.
Using built-in expert knowledge, X-BLOX software auto-
matically optimizes your design to take full advantage of the
unique features of the XC3000A, XC3100A, XC4000, and
XC5000 FPGA families.

Xilinx ABEL — Supports CPLD and FPGA text-based
design entry and netlist translation using ABEL high level
description language. ABEL supports different design
styles including Boolean. equations, truth tables and
encoded or symbolic state machines.

XChecker™ Cable —-Supports downloading .of bitstream
and PROM files, and readback of configuration data and
internal node values. This cable uses the serial port of IBM
PCs & compatibles and supported workstations.

FPGA Demoboard — Provides demonstration or prototype
capability for -XC2000, XC3000,  XC3000A, XC3100,
XC3100A devices in 68-pin PLCC packages, and XC4000
family devices in 84-pin PLCC. This board is deS|gned to
offer flexibility for learning and prototyping.

Order Codes

Order codes for Development Systems products consist of
a multiple-field part number. The first field indicates the
product category. Additional fields indicate the third-party
CAE vendor for interface tools, the package name or indi-
vidual product number and the platform.

For example, the following order code indicates the cate-
gory as Development System, the interface CAE vendor as
Viewlogic, the package as Standard, the platform as IBM
PC or compatible, and the media as CD-ROM.

DS-VL-STD-PC1-C

The following table shows valid product category, CAE ven-
dor, package type, platform and media type codes.

Product Category Code
Development System . DS
Support and Updates . SC
Base Update : BU
Re-instate Updates SR
Product Upgrade : DX
Hardware HW
Training Course TC
Interface Vendor Code
OrCAD ' OR
Viewlogic ! VL
Viewlogic Stand-alone VLS
Mentor, version 8 MN8
Synopsys SY
Cadence CDN
Foundation FND
Package Type Code
Base System BAS
Standard System ‘STD
Extended System - EXT
Advanced System ADV
Platform . Code
IBM PC compatible PC1
Sun-4 ! SN2
HP700 HP7
IBM RS6000 RS6
Media Type Code
|CD-ROM C

2-8
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Development Systems:

X XILINX® Bundled Packages Product

Descriptions

June 1, 1996 (Version 1.0)

This section describes the following products:
Foundation Series

* Foundation Base System (PC)

* Foundation Base System with VHDL Synthesis (PC)

¢ Foundation Standard System (PC)

* Foundation Standard System with VHDL Synthesis (PC)

Alliance Series

OrCAD - Base System (PC)

OrCAD - Standard System (PC)

Viewlogic — Base System (PC)

Viewlogic — Standard System (PC)

Viewlogic Stand-alone — Base System (PC)
Viewlogic Stand-alone — Standard System (PC)
Viewlogic Stand-alone — Extended System (PC)
Viewlogic — Standard System (Workstation)
Mentor — Standard System (Workstation)
Synopsys — Standard System (Workstation)
Cadence Standard System (Workstation)
Third-Party Alliance — Standard System (PC and Workstation)

June 1, 1996 (Version 1.0)
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Development Systems: Bundled Packages Product Descriptions

Foundation Series: Foundation Base System (PC)

Base System Includes

¢ Schematic editor with library support for XC2000,
XC3000/A, XC3100/A, XC4000/E, XC5200 FPGAs and
XC7300 and XC9500 CPLDs

¢ Functional and Timing Simulator

¢ Core implementation software for FPGAs with device
support for XC2000, XC3000/A & XC3100/A up to
XC3x42/A, XC4000/E up to XC4003/E, and XC5200 up
to XC5204

¢ Core implementation software for CPLDs with device
support for XC7300 and XC9500

¢ XChecker Diagnostic Cable

Support and Updates Include

¢ Hotline Telephone Support

Access to Xilinx bulletin board

Apps FAX and E-Mail

Software Updates if on maintenance
Online Documentation

e o o o

Required Hardware Environment
Fully compatible PC386/486/Pentium
MS-Windows 3.1 (minimum)
MS-DOS version 5.0 (minimum)
Minimum 70 MB hard disk space
1SO 9660 type CD ROM drive

VGA display

One parallel and two serial ports

16 MB of RAM

Package Features - Foundation Base (PC)

Feature FND | FND | FND | FND
Base | Std. |BaseV|Std.V
Libraries and Interface N N N
Schematic Editor v N N
Simulator (Unlimited) N N N
CPLD Devices N N N
FPGA Limited! N
FPGA 2K, 3K, 4K, 5K N v
Core Implementation N 2 N
Synthesis Tools N N
X-BLOX N v
XChecker Cable N N N
Hotline Support N N N

Notes: 1. XC2000, XC3000, up to XC3042/XC3142;
XC4000/E up to XC4003/E; XC5200 up to XC5204

2. XDE Design Editor and Floorplanner not included

June 1, 1996 (Version 1.0)
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Foundation Series: Foundation Base System with VHDL Synthesis (PC)

Base System Includes .
* Schematic editor with library support for XC2000,

XC3000/A, XC3100/A, XC4000/E, XC5200 FPGAs and

XC7300 and XC9500 CPLDs

* Functional and Timing Simulator

* VHDL Synthesis capability with HDL

- o Wizard that makes HDL design entry easier and faster

with Xilinx specific templates

* VHDL multimedia tutorial

* Core implementation software for FPGAs with device
support for XC2000, XC3000/A & XC3100/A up to

XC3x42/A, XC4000/E up to XC4003/E, and XC5200 up

to XC5204

» Core implementation software for CPLDs with device
support for XC7300 and XC9500

o XChecker Diagnostic Cable

Support and Updates Include

¢ Hotline Telephone Support

Access to Xilinx bulletin board

Apps FAX and E-Mail

Software Updates if on maintenance
Online Documentation

® o o o

Required Hardware Environment
Fully compatible PC386/486/Pentium
MS-Windows 3.1 (minimum)
MS-DOS version 5.0 (minimum)
Minimum 70 MB hard disk space
1SO 9660 type CD ROM drive

VGA display

One parallel and two serial ports

16 MB of RAM

Package Features - Foundation (PC)

- FND | FND | FND | FND
Feature Base | Std. |BaseV|Std.V
Libraries and Interface v v v
Schematic Editor N N N
Simulator (Unlimited) N N N
CPLD Devices v B N
FPGA Limited’ Y
FPGA 2K, 3K, 4K, 5K v N
Core Implementation \2 N N
Synthesis Tools N
X-BLOX N v
XChecker Cable R N iR
Hotline Support N N v

Notes: 1. XC2000, XC3000, up to XC3042/XC3142;
XC4000/E up to XC4003/E; XC5200 up to XC5204
2. XDE Design Editor and Floorplanner not included

June 1,:1996 (Version 1.0)
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Development Systems: Bundled Packages Product Descriptions

Foundation Series: Foundation Standard System (PC)

Standard System Includes

* Schematic editor with library support for XC2000,
XC3000/A, XC3100/A, XC4000/E, XC5200 FPGAs and
XC7300 and XC9500 CPLDs

* Functional and Timing Simulator (unlimited gates)

* Core implementation software for FPGAs with device
support for XC2000, XC3000/A & XC3100/A, XC4000/E
and XC5200

* Core implementation software for CPLDs with device
support for XC7300 and XC9500

* XChecker Diagnostic Cable

Support and Updates Include

* Hotline Telephone Support

Access to Xilinx bulletin board

Apps FAX and E-Mail

Software Updates if on maintenance
Online Documentation

e o o o

Required Hardware Environment
Fully compatible PC386/486/Pentium
MS-Windows 3.1 (minimum)
MS-DOS version 5.0 (minimum)
Minimum 70 MB hard disk space
ISO 9660 type CD ROM drive

VGA display

One parallel and two serial ports

16 MB of RAM

Package Features - Foundation (PC)

FND | FND

FND FND
Feature Base | Std. |BaseV| Std.V
Libraries and Interface N A N N
Schematic Editor v N v
Simulator (Unlimited) N v N
CPLD Devices v N v
FPGA Limited V N
FPGA 2K, 3K, 4K, 5K N
Core Implementation N N N
Synthesis Tools N N
X-BLOX N
XChecker Cable N N N
Hotline Support N N N

2-12
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Foundation Series: Foundation Standard System with VHDL (PC)

Package Features - Foundation (PC)

Standard System Includes

Schematic editor with library support for XC2000,
XC3000/A, XC3100/A, XC4000/E; XC5200 FPGAs and
XC7300 and XC9500 CPLDs

Functional and Timing Simulator (unlimited gates)
VHDL Syntheses capability with HDL Wizard that
makes HDL design entry easier and faster with Xilinx
specific templates

VHDL multimedia tutorial

Core implementation software for FPGAs with device
support for XC2000, XC3000/A & XC3100/A, XC4000/E
and XC5200 .
Core implementation software for CPLDs with device
support for XC7300 and XC9500

XChecker Diagnostic Cable

Support and Updates Include

e o o o

Hotline Telephone Support

Access to Xilinx bulletin board

Apps FAX and E-Malil

Software Updates if on maintenance
Online Documentation

Required Hardware Environment

e ® o o o o o o

Fully compatible PC386/486/Pentium
MS-Windows 3.1 (minimum)

MS-DOS version 5.0 (minimum)
Minimum 70 MB hard disk space

1SO 9660 type CD ROM drive

VGA display ;

One parallel and two serial ports

16 MB of RAM

Feature FND | FND | FND | FND
Base | Std. |BaseV|Std.V

Libraries and Interface v v B
Schematic Editor A B N
Simulator (Unlimited) N R
CPLD Devices J J -
FPGA Limited ; N
FPGA 2K, 3K, 4K, 5K N

Core Implementation \l N v
Synthesis Tools N
X-BLOX N

XChecker Cable N

Hotline Support N N N

June 1, 1996 (Version 1.0)



DeVeIopment Systems: Bundled Packages Product Descriptions

Alliance Series: OrCAD - Base System (PC)

Base System Includes

* Schematic Interface for OrCAD SDT386+ with library
support for XC2000, XC3000, XC3000A, XC3100,
XC3100A, XC4000/E and XC5200 FPGAs and XC7000
and XC9500 Series CPLDs }

¢ Functional and Timing Simulation Interface for OrCAD
VST386+ ' : :

¢ Core Implementation Software for CPLDs and FPGAs
with device support for XC2000, XC3000, XC3000A
and XC3100, XC3100A up to XC3x42, XC3x42A,
XC4000/E up to XC4003/E, XC5200 up to XC5204,
XC7300, and XC9500 :

Note:

¢ This package does not include the OrCAD SD
schematic capture or VST simulation tools. They must
be purchased separately from OrCAD.

¢ XDE-Xilinx Design Editor is not included.

* This Base Package does not come with a standard one
year update contract. Instead, when Xilinx releases a
new version of software, customers will be notified and
may purchase the Base Update at the listed price.

* The Base Update is only available to licensees of the
DS-OR-BAS-PC1 on a one-for-one basis.

Revision Updates Include

* Latest version software and online documentation

* Only available to customers who have purchased a
Base product before.

Required Hardware Environment

Fully IBM compatible PC386/486/Pentium
MS-Windows 3.1 (minimum)

MS-DOS version 5.0 (minimum)
Minimum 60 Mbyte hard-disk space

One 3.5" High-Density floppy disk drive
VGA display :

One parallel and two serial ports

16 Mbytes of RAM for all supported XC3000A and
XC4000/E FPGAs

¢’ Mouse

Package Features - OrCAD PC

Feature Base| Std.

Libraries and Interface

Schematic Editor

Simulator (Limited)

Simulator (Unlimited)

EPLD Devices
FPGA Limited?

FPGA 2K, 3K, 4K, 5K
Core Implementation
Synthesis Tools
X-BLOX

XChecker Cable

Hotline Support

Notes: 1. XC2000, XC3000, up to XC3042/XC3142;
XC4000/E up to XC4003/E; XC5200 up to XC5204

2. XDE Design Editor and Floorplanner not included

2-14
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Alliance Series: OrCAD - Standard System (PC)

Standard System Includes

Schematic Interface for OrCAD SDT386+ W|th Ilbrary
support for XC2000, XC3000, XC3000A, XC3100,
XC3100A, XC4000/E FPGAs and XC7000 and XC9500
Series CPLDs

Functional and Timing Simulation Interface for OrCAD
VST386+

X-BLOX Module Generator and Optimizer

Core Implementation Software for CPLDs and FPGAs
with device support for XC2000, XC3000, XC3000A,
XC3100, XC3100A, XC4000/E, XC5200, XC7300, and
XC9500

Software Support and Updates for first year

Note:

This package does not include the OrCAD SDT
schematic capture or VST simulation tools. They must
be purchased separately from OrCAD.

Support and Updates Include

® o o o o o o o

Hotline Telephone Support

Access to Xilinx Technical Bulletin Board
Apps FAX and E-Mail

Software Updates if on maintenance
Online Documentation

World Wide Web Access

Technical Newsletter

Extensive Application Notes

Required Hardware Environment

Fully IBM compatible PC386/486/Pentium
MS-Windows 3.1 (minimum)

MS-DOS version 5.0 (minimum)

Minimum 80 Mbyte hard-disk space

One ISO 9660 compatible CD-ROM drive
VGA display

One parallel and two serial ports

16 Mbytes of RAM up to XC4008

24 Mbytes of RAM for XC3195, XC3195A, XC4010
32 Mbytes of RAM for XC4013

Mouse

Package Features - OrCAD PC

Feature Base| Std.

Libraries and Interface

Schematic Editor

Simulator (Limited)

Simulator (Unlimited)

EPLD Devices

FPGA Limited

FPGA 2K, 3K, 4K, 5K

Core Implementation

Synthesis Tools

X-BLOX

XChecker Cable

Hotline Support

June 1, 1996 (Version 1.0)
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Development Systems: Bundled Packages Product Descriptions

Alliance Series: Viewlogic — Base System (PC)

Base System Includes

Viewlogic Schematic Interface library support for
XC2000, XC3000, XC3000A, XC3100, XC3100A,
XC4000/E, XC5200 FPGAs, and XC7000 and XC9500
CPLDs

Viewlogic-Functional and Timing Simulation Interface
Core Implementation Software for CPLDs and FPGAs
with device support for XC2000, XC3000, XC3000A,
XC3100, XC3100A up to XC3x42/A, XC4000/E up to
XC4003/E, XC5200 up to XC5204, XC7300, and
XC9500

Note:

This package does not include Viewlogic schematic
capture or simulation tools. They must be purchased
separately from Viewlogic or Xilinx (see Stand-alone
packages).

Interface and libraries support Workview 6.1, Workwew
PRO and Office Series.

XDE-Xilinx Design Editor - not included

This Base Package does not come with a standard one-
year update contract. Instead, when Xilinx releases a
new version of software, customers will be notified and
may purchase the Base Update at the listed price.

The Base Update is only available to licensees of the
DS-VL-BAS-PC1 on a one-for-one basis.

Revision Updates Include

Latest version software and online documentation
Only available to customers who have purchased a
base product before.

Required Hardware Environment

Fully IBM compatible PC386/486/Pentium

¢ MS-Windows version 3.1 (minimum)
¢ MS-DOS version 5.0 (minimum)
¢ Minimum 60 Mbytes disk space
¢ One CD-ROM drive
e VGA display
* 3-Button Serial Mouse
¢ One parallel and two serial ports
* 16 Mbytes of RAM
Package Features - Viewlogic PC
‘ VL | VL |VLS | VLS | VLS

Feature Base| Std. |Base| Std. | Ext.
Libraries and Interface N T AT A
Schematic Editor NN A
Simulator (Limited) N
Simulator (Unlimited) N[N
EPLD Devices NN
FPGA Limited? v
FPGA 2K, 3K, 4K, 5K N[V
Core Implementation N2 | A N
Synthesis Tools v
X-BLOX AN A
XChecker Cable NN AN
Hotline Support N N[

1. XC2000, XC3000, up to XC3042/XC3142;
XC4000/E up to XC4003/E; XC5200 up to XC5204
2. XDE Design Editor and Floorplanner not included

2:16
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Alliance Series: Viewlogic — Standard System (PC)

Standard System Includes

* Viewlogic Schematic Interface with library support for
XC2000, XC3000, XC3000A, XC3100, XC3100A,
XC4000/E, XC5200 FPGAs and XC7000 and XC9500
CPLDs

* Viewlogic Functional and Timing Simulation Interface

* Core Implementation Software for CPLDs and FPGAs
with device support for XC2000, XC3000, XC3000A,
XC3100, XC3100A, XC4000/E, XC5200, XC7300, and
XC9500

¢ X-BLOX Module Generator and Optimizer

* Software Support and Updates for the first year

Note:

Required Hardware Environment

Fully IBM compatible PC386/486/Pentium
MS-Windows 3.1 (minimum)

MS-DOS version 5.0 (minimum)

Minimum 90 Mbytes hard-disk space

One ISO 9660 compatible CD-ROM drive
VGA display

3-Button Serial Mouse

One parallel and two serial ports

16 Mbytes of RAM for devices up to XC4008
24 Mbytes of RAM for XC3195, XC4010
32 Mbytes of RAM for XC4013

Package Features - Viewlogic PC

¢ This package does not include Viewlogic schematic VLS
capture or simulation tools. They must be purchased Feature Ext.
separately from Viewlogic or Xilinx (see Stand-alone Libraries and Interface 7
packages). . -
¢ Interface and libraries support Workview PRO and Sf:hematlc E‘dvt.or v
Office Series. Simulator (Limited)
Simulator (Unlimited) v
Support and Updates Include EPLD Devices N
* Hotline Telephone Support oYy
* Access to Xilinx Technical Bulletin Board FPGA Limited
« Apps FAX and E-Mail FPGA 2K, 3K, 4K, 5K v
« Software Updates if on maintenance Core Implementation v
* Online Documentation Synthesis Tools v
* World Wide Web Access X-BLOX v
* Technical Newsletter XChecker Cable N
* Extensive Application Notes Hotline Support J
June 1,.1996 (Version 1.0) 2-17



Development Systems: Bundled Packages Product Descriptions

Alliance Series: Viewlogic Stand-alone — Base System (PC)

Stand-alone Standard System Includes

Workview Office Schematic Editor with library support
for XC2000, XC3000, XC3000A, XC3100, XC3100A,
XC4000/E, XC5200 FPGAs and XC7000 and XC9500
CPLDs

Workview Office Functional and Timing Simulation for
designs (limited gates)

Core Implementation Software for CPLDs and FPGAs
with device support for. XC2000, XC3000, XC3000A,
XC3100, XC3100A, XC4000/E, XC5200, XC7300, and
XC9500

Note:

XDE-Xilinx Design Editor - not included

This Base Package does not come with a standard one-
year update contract. Instead, when Xilinx releases a
new version of software, customers will be notified and
may purchase the Base Update at the listed price.

The Base Update is only available to licensees on a
one-for-one basis.

Revision Updates Include

Latest version software and online documentation
Only available to customers who have purchased a
base product before.

Required Hardware Environment

One CD-ROM drive
VGA display
3-Button Serial Mouse

e o o o o o o o o

16 Mbytes of RAM

Fully IBM compatible PC386/486/Pentium
MS-Windows version 3.1 (minimum)
MS-DOS version 5.0 (minimum)
Minimum 60 Mbytes disk space

One parallel and two serial ports

Package Features - Viewlogic PC

Feature VL |VLS | VLS | VLS
Base| Std. ' Base| Std. | Ext.

Libraries and Interface B
Schematic Editor N
Simulator (Limited)
Simulator (Unlimited) N
EPLD Devices N N
FPGA Limited" N
FPGA 2K, 3K, 4K, 5K N
Core Implementation N
Synthesis Tools y
X-BLOX N
XChecker Cable v
Hotline Support v

Notes: VL = Viewlogic, VLS = Viewlogic Stand-alone

1. XC2000, XC3000, up to XC3042/XC3142;
XC4000/E up to XC4003/E; XC5200 up to XC5204
2. XDE Design Editor and Floorplanner not included

June 1, 1996 (Version 1.0)



S XILINX

Alliance Series: Viewlogic Stand-alone — Standard System (PC)

Stand-alone Standard System Includes

Workview Office Schematic editor with library support
for XC2000, XC3000, XC3000A, XC3100, XC3100A,
XC4000/E, XC5200 FPGAs and XC7000 and XC9500
CPLDs

Workview Office Functional and Timing Simulation for
designs (unlimited gates)

Core Implementation Software for CPLDs and FPGAs
with device support for XC2000, XC3000, XC3000A,
XC3100, XC3100A, XC4000/E, XC5200, XC7300, and
XC9500

X-BLOX Module Generator and Optimizer

Software Support and Updates for the first year

Support and Updates Include

e o o o ¢ 0 o o

Hotline Telephone support

Access to Xilinx Technical Bulletin Board
Apps FAX and E-Mail

Software Updates if on maintenance
Online Documentation

World Wide Web Access

Technical Newsletter

Extensive Application Notes

Required Hardware Environment

VGA display
3-Button SP Mouse

One parallel and two serial ports
16 Mbytes of RAM for devices up to XC4008
24 Mbytes of RAM for XC3195, XC4010

32 Mbytes of RAM for XC4013

Package Features - Viewlogic PC

Fully IBM compatible PC386/486/Pentium
MS-Windows 3.1 (minimum)
MS-DOS version 5.0 (minimum)
Minimum 90 Mbytes hard-disk space

One I1SO 9660 compatible CD-ROM drive

Feature VL. | VL VLS |VLS |VLS
: Base| Std. Ext.

Libraries and Interface R v N
Schematic Editor ‘ N
Simulator (Limited) :
Simulator (Unlimited) N
EPLD Devices N N v
FPGA Limited N »
FPGA 2K, 3K, 4K, 5K y N
Core Implementation N N v
Synthesis Tools v
X-BLOX N N
XChecker Cable B N R
Hotline Support NP A N

June 1, 1996 (Version 1.0)
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Development Systems: Bundled Packages Product Descriptions

Alliance Series: Viewlogic Stand-alone — Extended System (PC)

Extended Stand-alone System Includes

¢ Workview Office Schematic editor with library support
for XC2000, XC3000, XC3000A, XC3100, XC3100A,
XC4000/E, XC5200 FPGAs and XC7000 and XC9500
CPLDs

¢ Workview Office Functional, Timing, and VHDL
Simulation (unlimited gates)

¢ ViewSynthesis — VHDL synthesis with X-BLOX
integration and library synthesis support for XC2000,
XC3000, XC3000A, XC3100, XC3100A, XC4000/E and
XC5200 FPGAs :

* X-BLOX Module Generator and Optimizer

e Core Implementation Software for CPLDs and FPGAs
with device support for XC2000, XC3000/ XC3100,
XC4000/E, XC5200, XC7300, and XC9500

* Software Support and Updates if on maintenance

Support and Updates Include

Required Hardware Environment

Fully IBM compatible PC386/486/Pentium
MS-Windows 3.1 (minimum)

MS-DOS version 5.0 (minimum)

Minimum 90 Mbytes hard-disk space
One ISO 9660 compatible CD-ROM drive
VGA display

3-Button Serial Mouse

One parallel and two serial ports

16 Mbytes of RAM for devices up to XC4008
24 Mbytes of RAM for XC3195, XC4010
32 Mbytes of RAM for XC4013

Package Features - Viewlogic PC

VL | VL | VLS | VLS | VLS

Feature Base| Std. |Base| Std. | Ext.

Libraries and Interface N v N

* Hotline Telephone Support Schematic Editor N
* Access to Xilinx Technical Bulletin Board Simulator (Limited) v
e Apps FAX and E-Mail Simulator (Unlimited)
« Software Updates if on maintenance EPLD Devices N[N A
* Online Documentation FPGA Limited N N
* World .Wide Web Access FPGA 2K 3K, 4K, 5K J
* Technical Newsletter Core Implementation NN A
* Extensive Application Notes
Synthesis Tools
X-BLOX N
XChecker Cable VI NN
Hotline Support VAN
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Alliance Series: Viewlogic — Standard System (Workstation)

Standard System Includes

* Schematic Interface for Draw with library support for
XC2000, XC3000, XC3000A, XC3100, XC3100A,
XC4000/E, XC5200 FPGAs and XC7000 and XC9500
CPLDs

¢ Functional and Timing Simulation Interface for ViewSim

¢ Core Implementation Software for CPLDs and FPGAs
with device support for XC2000, XC3000, XC3000A,
XC3100, XC3100A, XC4000/E, XC5200, XC7300, and
XC9500

» X-BLOX Module Generator and Optimizer

¢ Software Support and Updates if on maintenance

Note:

* This package does not include schematic capture or
simulation tools. They must be purchased separately.
¢ Interface supports Workview Office and PRO Series

Support and Updates Include

Hotline Telephone Support

Access to Xilinx Technical Bulletin Board
Apps FAX and E-Mail

Software Updates if on maintenance
Online Documentation - :

World Wide Web Access

Technical Newsletter

Extensive Application Notes

e o e o e o o o

Required Hardware Environment

50 to 200 MB hard disk space allocated Xilinx designs.
32 MB of RAM (minimum)

Color Monitor

Swap Space: 140 MB (mlmmum)

TCP/IP Software

CD ROM Drive

Sun-4 Sparcstation Series

* Sun0S4.1.X
¢ X-Windows (R3 or-R4)
¢ Open Windows or Motif

HP700 Series

¢ HPUX9.0/9.1
¢ X-Windows (R5)
* HP_VUE 3.0

Recommended Hardware Environment
* Additional RAM to increase performance

Package Features - Viewlogic w/s

Feature
leranes and Interface
Schematic Editor
Simulator (Limited)
Simulator (Unlimited)
EPLD Devices
FPGA Limited
FPGA 2K, 3K, 4K, 5K
Core Implementation
Synthesis Tools
X-BLOX
XChecker Cable
Hotline Support

June 1, 1996 (Version 1.0)
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Development Systems: Bundled Packages Product Descriptions

Alliance Series: Mentor V8 — Standard System (Workstation)

Standard System Includes

* Mentor V8 Interface (Mentor Design Architect/QuickSim
Il Libraries and Interface)

¢ Core Implementation Software for XC2000, XC3000,
XC3000A, XC3100, XC3100A, XC4000/E, XC5200
FPGAs and XC7300 and XC9500 CPLDs

¢ X-BLOX Module Generator and Optimizer

s Software Support and Updates if on maintenance

Note:

* This package does not include Design’ Architect
schematic capture, or QuickSim Il simulation tools.
Contact your local Mentor Graphics sales office to
purchase these tools.

¢ AutolLogic synthesis program, libraries and interface are
available from Mentor Graphics.

Support and Updates Include

Required Hardware Environment

50 to 200 MB hard disk space allocated Xilinx designs.
32 MB of RAM (minimum)

Color Monitor

Swap Space: 140 MB (minimum)

TCP/IP Software

CD ROM Drive

Sun-4 Sparcstation Series

¢ Sun0S4.1.X
* X-Windows (R3 or R4)
¢ Open Windows or Motif

HP700 Series

¢ HPUX9.0/9.1
* X-Windows (R5)
e HP_VUE3.0

® o o o o o

Recommended Hardware Environment

¢ Hotline Telephone Support
* Access to Xilinx Technical Bulletin Board * Additional RAM to increase performance
* Apps FAX and E-Mail Package Features - Mentor W/S
* Software Updates if on maintenance
* Online Documentation Feature Std.
¢ World Wide Web Access Libraries and Interface
¢ Technical Newsletter Schematic Editor
* Extensive Application Notes Simulator (Limited)
Simulator (Unlimited)
EPLD Devices
FPGA Limited
FPGA 2K, 3K, 4K, 5K
Core Implementation
Synthesis Tools
X-BLOX
XChecker Cable
Hotline Support
2-22 June 1,.1996 (Version 1.0)
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Alliance Series: Synopsys — Standard System (Workstation)

Standard System Includes

XC3000, XC3000A, XC3100, XC3100A, XC4000/E and
XC5200 synthesis library

Core Implementation Software for XC2000, XC3000,
XC3000A, XC3100, XC3100A, XC4000/E, XC5200
FPGAs, and XC7300 and XC9500 CPLDs

X-BLOX Module Generator and Optimizer

Works with Synopsys Design Compiler and FPGA
Compiler

Translator from Synopsys to Xilinx XNF

Software Support and Updates if on maintenance

Note:

This package does not include Synopsys Design
Compiler or FPGA Compiler. These must be purchased
separately from Synopsys.

Support and Updates Include

Hotline Telephone Support

Access to Xilinx Technical Bulletin Board
Apps FAX and E-Mail

Software Updates if on maintenance
Online Documentation

World Wide Web Access

Technical Newsletter

Extensive Application Notes

Required Hardware Environment

50 to 200 MB hard disk space allocated Xilinx designs.
32 MB of RAM (minimum)

Color Monitor

Swap Space: 140 MB (minimum)

TCP/IP Software

CD ROM Drive

Sun-4 Sparcstation Series

Sun OS 4.1.X
X-Windows (R3 or R4)
Open Windows or Motif

HP700 Series

L]

HPUX 9.0/9.1
X-Windows (R5)
HP_VUE 3.0

Recommended Hardware Environment

Additional RAM to increase performance

Package Features - Synopsys W/S

Feature Std

Libraries and Interface

Schematic Editor

Simulator (Limited)

Simulator (Unlimited)

EPLD Devices

FPGA Limited

FPGA 2K, 3K, 4K, 5K

Core Implementation

Synthesis Tools

X-BLOX

XChecker Cable

Hotline Support

June 1, 1996 (Version 1.0)

2-23



Development Systems: Bundled Packages Product Descriptions

Alliance Series: Cadence - Standard System (Workstation)

Standard System Includes

¢ Cadence Interface (Composer and Concept Schematic
Libraries and Verilog and RapidSim simulation models
and interfaces)

¢ Core Implementation Software for XC2000, XC3000/A,
XC3100/A, XC4000/E, XC5200 FPGAs, and XC7300
and XC9500 CPLDs

¢ LogiBlox Module Generator and Optimizer

* Software Support and Updates if on maintenance

Note:

¢ This package does not include Composer/Concept
schematic capture, or Verilog/RapidSim simulation
tools. Contact your local Cadence sales office to
purchase these tools

* FPGA designer (Synergy based top-down FPGA
design tool) is available from Cadence.

Support and Updates Include

Hotline Telephone Support

Access to Xilinx Technical Bulletin Board
Apps FAX and E-Mail

Software Updates if on maintenance
Online Documentation

World Wide Web Access

Technical Newsletter

Extensive Application Notes

Required Hardware Environment

50 to'200 MB hard disk space allocated Xilinx designs.
32 MB of RAM (minimum)

Color Monitor

Swap Space: 140 MB (minimum)

TCP/IP Software

CD ROM Drive

Sun-4 Sparcstation Series

e Sun0S4.1.X
¢ X-Windows (R3 or R4)
¢ Open Windows or Motif

HP700 Series

¢ HPUX9.0/9.1
¢ X-Windows (R5)
¢ HP_VUE3.0

e o o o o o

Recommended Hardware Environment
¢ Additional RAM to increase performance

Package Features - Synopsys W/S

Feature
Libraries and Interface
Schematic Editor
Simulator (Limited)
Simulator (Unlimited)
EPLD Devices
FPGA Limited
FPGA 2K, 3K, 4K, 5K
Core Implementation
Synthesis Tools

X-BLOX
XChecker Cable
Hotline Support

2-24
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Alliance Series: Third Party Alliance — Standard System

Standard System Includes

¢ X-BLOX Module Generator & Optimizer

¢ Core Implementation Software for CPLDs and FPGAs
with device support for XC2000, XC3000/A, XC3100/A,
XC4000/E, XC7300, and XC9500

e Software Support and Updates for the first year

Note:

¢ Purchase schematic and simulation tools and interfaces
and libraries from a Xilinx 3rd-Party Alliance Partner

Support and Updates Include

Hotline Telephone Support

Access to Xilinx Technical Bulletin Board
Apps FAX and E-Mail

Software Updates if on maintenance
Online Documentation

World Wide Web Access

Technical Newsletter

Extensive Application Notes

Required Hardware Environment (PC)
Fully compatible PC386/486/Pentium
MS-DOS version 5.0 (minimum)
MS-Windows 3.1 (minimum)

Minimum 80 MB hard disk space

One ISO 9660-type CD-ROM drive

VGA display (higher resolutions supported)
One parallel and two serial ports

16 MB of RAM for devices up to XC4008
24 MB of RAM for XC3195A, XC4010
32 MB of RAM for XC4013

Mouse -

e e o e o o o o o o o

Required Hardware Environment (Workstation)

50 to 200 MB hard disk space allocated Xilinx designs.
32 MB of RAM (minimum)

Color Monitor

Swap Space: 140 MB (minimum)

TCP/IP Software

CD-ROM Drive

Sun-4 Sparcstation Series

e Sun0S4.1.X
¢ X-Windows (R3 or R4)
¢ Open Windows or Motif

HP700 Series

¢ HPUX9.0/9.1
* X-Windows (R5)
e HP_VUES3.0

IBM RS6000

o AIX32
¢ X-Windows Support

Package Features - Third Party Alliance

Feature Std
Libraries and Interface
Schematic Editor
Simulator (Limited)
Simulator (Unlimited)
EPLD Devices
FPGA Limited?
FPGA 2K, 3K, 4K, 5K
Core Implementation
Synthesis Tools
X-BLOX
XChecker Cable

Hotline Support

dJune 1,.1996 (Version 1.0)
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Development Systems:
Individual Product Descriptions

June 1, 1996 (Version 1.0)

This section describes the following products:

FPGA Core Implementation — DS-502
CPLD Core Implementation — DS-560
Schematic and Simulator Interfaces
X-BLOX — DS-380

Xilinx ABEL Design Entry — DS-371
Xilinx ABEL Design Entry — DS-571
Xilinx-Synopsys Interface (XSI) — DS401
XChecker Cables

Demonstration Boards

® o o o o o o o o

June 1, 1996 (Version 1.0)
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Development Systems: Individual Product Descriptions

FPGA Core Implementation — DS-502

Core Implementation Includes

¢ Software to process an XNF file for an XC2000,
XC3000, XC3000A, XC3100, XC3100A, XC4000/E,
XC5200 device into a BIT or PROM file that can be
downloaded '

* Automatic or interactive implementation

* XACT Performance™ system-level timing-driven

mapping, placement, and routing

Fast incremental design capability

Advanced logic reduction algorithms

Comprehensive design rule checker

Powerful design editor

Static timing analyzer

Bitstream and PROM file generators

Original hierarchical netlist-based back-annotation

Software Support and Updates if on maintenance

Support and Updates Include

Hotline Telephone Support

Access to Xilinx Technical Bulletin Board
Apps FAX and E-Mail

Software Updates if on maintenance
Online Documentation

World Wide Web Access

Technical Newsletter

Extensive Application Notes

Hardware Requirements
PC

Fully compatible PC386/486

MS-Windows 3.1 (minimum)

MS-DOS version 5.0 (minimum)

Minimum 50 Mbytes hard-disk space for Xilinx software
One 3.5" High-Density floppy disk drive or ISO 9660
type CD-ROM drive

VGA display

One parallel and two serial ports

16 Mbytes of RAM for devices up to XC4008

32 Mbytes of RAM for XC3195, XC4010, and XC4013
Mouse '

Workstations

65 Mbytes hard-disk drive space for Xilinx software
Other hardware requirements are same as for the
Standard package

2-28
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CPLD Core Implementation — DS-560

CPLD Core Implementation Includes

* Fitter software to process XC7000 and XC9500 family
designs

Automatic optimization and mapping

Automatic use of UIM resources

Automatic arithmetic functions

Complete optimization and collapsing

High speed compilation

e o o o o

Support and Updates Include:

¢ Documentation Updates

¢ Hotline Telephone Support

¢ Access to Xilinx Technical Bulletin Board
¢ Apps FAX

XACT-CPLD provides a complete, user-friendly, multi-plat-
form design environment for implementing behavioral or
schematic designs. XACT-CPLD allows users to easily cre-
ate, verify, and implement logic designs targeting the entire
range of Xilinx XC7000 and XC9500 series devices.

Automatic Logic Mapping and Optimization

The automatic partitioning and mapping capabilities of
XACT-CPLD allow the designer to concentrate on design
functionality without concern for physical implementation;
all device resources are automatically mapped and inter-
connected with no user intervention required. In addition,
automatic logic optimization insures the highest perfor-
mance and the most efficient usage of device resources.
Because of these automatic features, the user does not
need a detailed knowledge of the device architecture. How-
ever, XACT-CPLD also allows the designer to fully control
the physical mapping of logic and I/O resources when nec-
essary.

Required Hardware Environment

Fully compatible PC 486/Pentium
MS-Windows 3.1

MS-DOS version 5.0 (minimum)

Minimum 26 MB hard disk space

ISO 9660 type CD ROM drive

VGA display

One parallel port for EZTag download cable
One serial port for Windows compatible mouse
16 MB of RAM

e © o o o o o o o

Feature Summary

* Advanced XACTstep v6.0 XC7000 implementation
software with fully automatic device selection, multiple
pass optimization, partitioning and mapping, and timing
driven fitting.

¢ XC9500 implementation software with advanced
pinlocking capability.

* EZTag download software supporting the programming
of multiple Xilinx CPLDs anywhere in a JTAG chain.

¢ Includes XC9500 Synopsys, Viewlogic, and OrCAD
interfaces.

¢ On-line tutorials and documentation

¢ Static timing report

¢ Schematic Design Entry — XACT-CPLD, coupled with
the appropriate external interface, provides a schematic
library that includes familiar TTL and PAL components
for use with industry-standard schematic editors such
as those available from OrCAD, ViewLogic, Mentor
Graphics, and Cadence Design Systems.

¢ Simulation Support — XACT-CPLD supports various
third-party simulators such as ViewLogic PROsim,
OrCAD VST, Mentor QuickSim, Cadence Verilog, and
Cadence RapidSim. Both functional and timing
simulation are supported.

¢ Board-Level Simulation Support — XACT-CPLD device
models are available from Logic Modeling Corporation
for board-level simulation on a variety of platforms.

¢ High-Speed Compilation — Design iterations are easily
performed and the results are quickly reported.

¢ Predictable Design Performance — The PAL-like
architecture of the Xilinx CPLDs provides fixed
predictable delays independent of physical placement,
routing, or device utilization. :

e Automatic Mapping and Logic Optimization — Device
resources are automatically mapped for optimal
efficiency and high performance. Users can focus on
design functionality without concern for the physical
implementation in the device.

* Complete Design Control — Users have the option to
override the automatic features of XACT-CPLD and
selectively control any or all device resources.

¢ Multiple Platform Support — XACT-CPLD runs on Sun,
HP, and PC (DOS) platforms

June 1, 1996 (Version 1.0)
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Schematic and Simulator Interfaces

Interfaces and libraries for several popular schematic edi-
tors and timing simulators are available as individual prod-
ucts, for users that already own an editor and simulator. For
designers looking for a design entry tool, Xilinx offers Xilinx-
specific versions of Viewlogic’s schematic editor, simulator,
and ViewSynthesis VHDL synthesizer and VHDL simulator.

The following products are available for the platforms noted
in parentheses:

DS-390 Viewlogic schematic editor with Xilinx libraries and
interface (PC)

DS-290 Viewlogic simulator with Xilinx libraries and inter-
face (PC)

DS-391 Libraries and interfaces that support Viewlogic’s
Workview Office Series, PRO Series, and Powerview
design entry and simulation tools (PC, Sun, HP700)

DS-344 Libraries and interfaces for Mentor Graphics
Design Architect schematic editor and QuickSim Il simula-
tor (HP700, Sun)

DS-35 Libraries and interfaces for OrCAD 386+ schematic
editor and VST 386+ simulator (PC)

Features

e Complete set of primitive and macro libraries for all
FPGA and CPLD products

¢ Full simulation models provides for accurate post-layout
timing analysis

¢ Unified libraries allow easy migration between all Xilinx
architectures, including CPLDs

¢ Converts schematic drawings to Xilinx Netlist Format
(XNF).output

* Converts XNF files to format compatible with logic and
timing simulators

¢ Supports unlimited levels of hierarchy

¢ Includes one year of support and updates

¢ All above products can be purchased with core
implementation tools as a package, offering easier
upgrading and reduced cost.

X-BLOX - DS-380

X-BLOX Includes

e Parameter-based schematic and function-generation
tool. Allows block-diagram design entry using generic
function modules.

¢ Works with many Schematic Entry Interfaces
(Viewlogic, Mentor, OrCAD, Cadence and other Alliance
Partners)

¢ Expert system that automatically utilizes the advanced
features of the XC5200 family, XC4000/E family and
XC3000A and XC3100A families

¢ Schematic library with more than 30 frequently-used
generic modules (adders, counters, decoders,
registers, MUXes, etc.)

¢ Software Support and Updates for first year

Note:

e XC5200, XC4000/E and XC3000A, XC3100A families
are supported. XC2000, XC3000, and XC3100 are not
supported. :

¢ Additional Requirements:

Five Mbytes hard-disk space for program and design
files

2-30
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Xilinx ABEL Design Entry — DS-371

The Xilinx ABEL system gives designers the ability to enter
Xilinx designs using the industry standard ABEL Hardware
Description Language (ABEL-HDL). Designers can
describe circuits with Boolean equations, state machines
and truth tables. State machine and logic optimization soft-
ware automatically generates efficient logic for Xilinx
devices.

Many designs contain portions of logic that are best
described in a text-based format; some designs can be
completely described in this way. In the Xilinx ABEL sys-
tem, Xilinx designs can be created with Boolean equations,
state machines, and truth tables. The ABEL HDL makes
designing quick and simple. Intelligent state machine and
logic optimization software automatically creates efficient,
fast state machines. The ABEL simulator allows functional
simulation of ABEL-HDL designs.

CPLD designs may be entered entirely with ABEL-HDL.
FPGA designs should be entered via a combination of
XABEL and a schematic editor to take optimal advantage of
the Xilinx architectures. The recommended design flow is to
enter designs schematically with functional blocks that refer
to logic described in ABEL-HDL. From inside the Xilinx
ABEL environment, designers create and compile the logic
in these functional blocks. The Xilinx XMake program then
compiles the complete design to a bitstream that can be
downloaded to a Xilinx device. XMake automatically calls
the software that merges the various design files (schemat-
ics and ABEL-HDL), partitions, places and routes the
design and creates the final bitstream. The design can then
be verified with a simulator and a timing analyzer, as well as
verified in-circuit.

One-Hot Encoding

For the flop-flop rich, fan-in limited Xilinx FPGA architec-
ture, One-Hot Encoding (OHE) is the preferred technique
for implementing high-performance state machines. OHE is
also know as state-per-bit encoding, since it uses one flip-
flop per state. OHE takes advantage of the abundance of
flip-flops in Xilinx FPGAs to reduce the levels of logic
required to implement a state machine. This implementa-
tion significantly increases performance over fully encoded
state machines, the traditional technique used in PLDs. Xil-
inx ABEL automatically uses OHE on.symbolic state
machines created in ABEL-HDL for FPGAs.

Features

» State machine and Boolean equation entry via DATA
I/0’s ABEL language

* ABEL Functional Simulator

* Xilinx-specific ABEL environment, compiler, and
optimizer for FPGAs o

* Automatic symbolic One-Hot encoding or fully encoded
state-machine implementation :

¢ Ability to integrate ABEL designs with other schematic
elements .

» Software Support and Updates for the first year

Support and Updates Include

Hotline Telephone Support

Access to Xilinx Technical Bulletin Board
Apps FAX and E-Mail

Software Updates if on maintenance
Online Documentation

World Wide Web Access

Technical Newsletter

Extensive Application Notes

Additional Requirements
* 10 Mbytes hard-disk space for program and design files

June 1, 1996 (Version 1.0)

2-31



Development Systems: Individual Product Descriptions

Xilinx ABEL Design Entry — DS-571

XABEL-CPLD is the new Xilinx development system
designed for PAL and CPLD users. With this completely self
contained system, customers can quickly .and easily inte-
grate their logic into Xilinx CPLDs using the industry-stan-
dard ABEL hardware description language.

XABEL-CPLD Includes

L]

Familiar Data /O ABEL, Windows based environment
for design entry, simulation and fitting

Hierarchical design entry and JEDEC file conversion
Functional simulation with graphical waveform viewer
Static timing report

Advanced XACTstep v6.0 XC7000 and XC9500 fitters
with fully automatic device selection, multiple pass
optimization, partitioning and mapping, and timing
driven fitting

EZTag download software and cable

Online tutorial and online help reduces learning curve

Support and Updates Include

Hotline Telephone Support

Access to Xilinx Technical Bulletin Board
Apps FAX and E-Mail

Online tutorial and help

Required Hardware Environment

Fully compatible PC 486/Pentium
MS-Windows 3.1

MS-DOS version 5.0 (minimum)

Minimum 45 MB hard disk space

ISO 9660 type CD ROM drive

VGA display

One parallel port for EZTag download cable
One serial port for Windows compatible mouse
16 MB of RAM

Feature Summary

Familiar Data I/0O ABEL, Windows based environment
for design entry, simulation and fitting provides a simple,
single push button design flow

Industry-standard ABEL-HDL supports state machines,
high level logic descriptions, truth tables and equation
entry

Hierarchical design entry and JEDEC file conversion
enables reuse of existing PAL codes, simplifying PAL
integration into Xilinx CPLDs

Functional simulation with graphical waveform viewer
and static timing reports facilitate rapid design
verification

Advanced XACT step v6.0 fitter’s architecture specific
knowledge let’s the user focus on design functionality
Online tutorial leads users through the entire design
process in minutes

Extensive online help system places all documentation
just a mouse-click away

2-32
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Xilinx-Synopsys Interface (XSI) - DS-401

This interface and library product supports VHDL and Ver-
ilog/HDL synthesis using either the Synopsys Design Com-
piler or FPGA Compiler products

Features

e Synthesis libraries for:

XC3000/XC3100, XC4000/E and XC5000 family
FPGAs

XC7000 and XC9500 family CPLDs

X-BLOX synthetic library

Translator from Synopsys to Xilinx XNF

Ability to integrate models with other design
Available for Sun-4, and HP700, platforms

DS-401 (XSI) lets the Synopsys FPGA Compiler and
Design Compiler target the XC3000, XC3100, XC4000/E,
and XC5000 FPGA families and XC7500 and XC9500
CPLD families. XSI consists of synthesis libraries, a trans-
lator from Synopsys to XNF, and a library of X-BLOX func-
tions implemented using Synopsys DesignWare.

Language Support

Either VHDL or Verilog/HDL entry is supported through the
use of the appropriate Synopsys language compiler.

Compiler Suppoft

FPGA Compiler is highly recommended for XC4000/E and
XC5200 designs due to its specific XC4000/E algorithms.
Design Compiler is sufficient for XC3000 and XC3100
designs.

Simulation Support

Behavioral simulation before compilation using Synopsys
VHDL System Simulator (VSS) is supported. In the future,
gate-level simulation of designs after layout will be sup-
ported as well.

Support and Updates

* Software updates for one year

* Documentation updates

* Hotline Telephone Support for the first six months
¢ Access to Xilinx bulletin board

¢ Apps FAX

Notes

¢ This product does not support the Synopsys Test
Compiler

¢ A Synopsys Standard package is available which
combines XSl (DS-401) and FPGA core
implementation tools (DS-502) in one product.
Packages offer reduced prices over modules purchased
separately.

e The X-BLOX library allows Synopsys software to
automatically insert certain X-BLOX functions (adders,
subtracters, and comparators) where possible for
maximum performance. In-warranty XSI customer
receive X-BLOX as an automatic upgrade.

June 1, 1996 (Version 1.0)
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XChecker Cables

XChecker Cable Package Includes
* XChecker cable

¢ Flying wire jumper

¢ Flat header jumper

¢ XChecker diagnostics fixture

XChecker Cable Features

* Provides bitstream and PROM-file download capability
to FPGAs

* Provides readback capability

* Works with serial ports on IBM 386/486/Pentium and
compatibles

* Compatible with XACT XChecker diagnostics software
and the XACT Probe utility

* Flying-wire and flat-header jumpers provide easy
access during prototyping

Demonstration Board - FPGA
FPGA Demo Board Includes

e o o o

Three 7-segment displays (one for XC3000, XC3000A
and two for XC4000/E)

Two, octal DIP switches for inputs to LCA devices (one
for XC3000 and one for XC4000/E)

Test pins for access to all LCA /O

XC4003A in 84-pin PLCC package

XC3020A in 68-pin PLCC package

Two 8-segment bar displays (one for XC3000A and one
for XC4000/E)

Program, Reset, and Spare momentary contact
switches

FPGA Demo Board Features

Operates from a 5-V power supply

Compatible with XChecker and parallel download
cables

Supports Master-Serial configuration mode for interface
to Xilinx serial PROMs

Two sockets, one can be used for any XC2000, XC3000
or XC3100 device in a 68-pin PLCC package, the other
can be used for any XC4000/E device in an 84 pin
PLCC package

Provides sockets for up to three daisy-chained serial
PROMs

Includes 3 inch by 3 inch prototyping area

Daisy-chain configuration capability (XC4000/E must be
first in the chain)

2-34
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Preliminary Product Information

Features

¢ High-performance
- 5 ns pin-to-pin logic delays on all pins
- fCNT to 125 MHz
¢ Large density range
- 36 to 576 macrocells with 800 to12,800 usable gates
* 5V in-system programmable
- Endurance of 10,000 program/erase cycles
- Program/erase over full voltage and temperature
range
* Enhanced pin-locking architecture
* Flexible 36V18 Function Block
- 90 product terms drive any or all of 18 macrocells
within Function Block
- Gilobal and product term clocks, output enables, set
and reset signals
¢ Extensive |IEEE Std 1149.1 boundary-scan (JTAG)
support
* Programmable power reduction mode in each
macrocell
Slew rate control on individual outputs
User programmable ground pin capability
Extended pattern security features for design protection
High-drive 24 mA outputs with 3.3V or 5V I/O
capability
* PCI compliant (-5, -7, -10 speed grades)
* Advanced 0.6um CMOS 5V FastFLASH technology

Description

The XC9500 CPLD family provides advanced in- system
programming and test capabilities for high performance,
general purpose logic integration. All devices are in-system
programmable for a minimum of 10,000 program/erase
cycles. Extensive |IEEE 1149.1 (JTAG) boundary-scan sup-
port is also included on all family members.

As shown in Table 1, the nine devices of the XC9500 family
range in logic density from 800 to over 12,800 usable gates
with 36 to 576 registers, respectively. Multiple package
options and associated 1/O capacity are shown in Table 2.
The XC9500 family is fully pin-compatible allowing easy
design migration across multiple density options in-a given
package footprint.

The XC9500 architectural features address the require-
ments of in-system programmability. Enhanced pin-locking
capability avoids costly board rework. An expanded JTAG
instruction set allows version control of programming pat-
terns and in-system debugging. In-system programming

throughout the full device operating range and a minimum
of 10,000 program/erase cycles provide worry-free recon-
figurations and system field upgrades.

Advanced system features include output slew rate control
and user-programmable ground pins to help reduce system
noise. I/0Os may be configured for 3.3V or 5V operation. All
outputs provide 24 mA drive.

Architecture Description

Each XC9500 device is a subsystem consisting of multiple
Function Blocks (FBs) and 1/O Blocks (IOBs) fully intercon-
nected by the FastCONNECT switch matrix. The OB pro-
vides buffering for device inputs and outputs. Each FB
provides programmable logic capability with 36 inputs and
18 outputs. The FastCONNECT switch matrix connects all
FB outputs and input signals to the FB inputs. For each FB,
12 to 18 outputs (depending on package pin-count) and
associated output enable signals drive directly to the IOBs.
See Figure 1.

August 1, 1996 (Version 1.1)
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Figure 1: XC9500 Architecture

Table 1: XC9500 Device Family

XC9536 | XC9572 | XC95108 | XC95144 | XC95180 | XC95216 | XC95288 | XC95432 | XC95576
Macrocells 36 72 708 144 180 216 288 432 576 |
Usable Gates 800 1600 | 2,400 | 3,200 | 4,000 | 4,800 | 6,400 | 9600 | 12,800
Registers 36 72 108 144 180 216 288 432 576
trp (NS) 5 75 75 75 | 10 10 10 0 | 12
tsy (NS) 45 55 55 55 65 65 65 6.5 95
tco (NS) 45 55 55 55 6.5 6.5 6.5 65 95
font (MH2) 125 125 125 125 111 111 111 111 100
fsysTeEm (MHZ) 100 83 83 83 67 67 67 67 67

Note: foyr = Operating frequency for 16-bit counters
fsystem = Internal operating frequency for general purpose system designs spanning multlple FBs.

3-4 August 1, 1996 (Version 1.1)
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Table 2: Available Packages and Device I/O Pins

XC9536 | XC9572 | XC95108 | XC95144 | XC95180 | XC95216 | XC95288 | XC95432 | XC95576
44-Pin PLCC 34
44-Pin VQFP 34
84-Pin PLCC 69 69
100-Pin PQFP 72 81 ~81
100-Pin TQFP 72 81
160-Pin PQFP 108 133 133 133
208-Pin HQFP 166 166 168
304-Pin HQFP 192 232 232

Note: Does not include the dedicated JTAG pins.

Function Block

Each Function Block, as shown in Figure 2, is comprised of
18 independent macrocells, each capable of implementing
a combinatorial or registered function. The FB also
receives global clock, output enable, and set/reset signals.
The FB generates 18 outputs that drive the FastCONNECT
switch matrix. These 18 outputs and their corresponding
output enable signals also drive the |OB.

Logic within the FB is implemented using a sum-of-prod-
ucts representation. Thirty-six inputs provide 72 true and

complement signals into the programmable AND-array to
form 90 product terms. Any number of these product terms,
up to the 90 available, can be allocated to each macrocell
by the product term allocator.

Each FB supports local feedback paths that allow any num-
ber of FB outputs to drive into its own programmable AND-
array without going outside the FB.

Programmable Product
AND-Array Term
- Allocators

From  gg

FastCONNECT —+——————{:S:

Switch Matrix

Figure 2: XC9500 Function Block

Macrocell 1
18 To FastCONNECT
' Switch Matrix
18 ouT
To I/O Blocks
18 PTOE
Macrocell 18
Global Global
Set/Reset  Clocks X5878
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Macrocell

Each XC9500 macrocell may be individually configured for
a combinatorial or registered function. The macrocell and
associated FB logic is shown in Figure 3.

Five direc: product terms from the AND-array are available
for use as primary data inputs (to the OR and XOR gates)
to implement combinatorial functions, or as control inputs
including clock, set/reset, and output enable. The product

36

) Additional
L/
Product
Terms
i (from other
m macrocells)

Product Term Set

Global
Set/Reset

term allocator associated with each macrocell selects how
the five direct terms are used.

The macrocell register can be configured as a D-type or T-
type flip-flop, or it may be bypassed for combinatorial oper-
ation. Each register supports both asynchronous set and
reset operations. During power-up, all user registers are ini-
tialized to the user-defined preload state (default to 0 if
unspecified).

Global
Clocks

-

To
S FastCONNECT
DT Q Switch Matrix

Product
Term
Allocator -Freduct Term Clock
Product Term Reset

Product Term OE

ouT

N

To

Additional
Product
Terms
(from other
macrocells)

DU 090U Y

Figure 3: XC9500 Macrocell Within Function Block

{: PTOE } 1/0 Blocks

X5879
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All global control signals are available to each individual
macrocell, including clock, set/reset, and output enable sig-
nals. As shown in Figure 4, the macrocell register clock
originates from either of three global clocks or a product

term clock. Both true and complement polarities of a GCK
pin can be used within the device. A GSR input is also pro-
vided to allow user registers to be set to a user-defined
state.

___D Product Term Clock

__D Product Term Set N

Macrocell

__D Product Term Reset

N

11

i

N
/O/GSR [: Global Set/Reset
/
1/O/GCKA N
i Global Clock 1
j=
: /
N
1/O/GCK2 Global Clock 2
=
=™
1/O/GCK3 - Sepmigentd
e=—{> ]/

Figure 4: Macrocell Clock and Set/Reset Capability

X5880

August 1, 1996 (Version 1.1)
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Product Term Allocator

The product term allocator controls how the five direct prod-
uct terms are assigned to each macrocell. For example, all
five direct terms can drive the OR function as shown in
Figure 5.

Product Term
Allocator

t Macrocell
3— Product Term
Logic

=
LI

PR

X5894

Figure 5: Macrocell Logic Using Direct Product Term

The product term allocator can re-assign other product
terms within the FB to increase the logic capacity of a mac-
rocell beyond five direct terms. Any macrocell requiring
additional product terms can access uncommitted product
terms in other macrocells within the FB. Up to 15 product

terms can be available to a single macrocell with only a
small incremental delay of tpa as shown in Figure 6.

Product Term
Allocator

Product Term
Allocator

1

Macrocel Logic
J; >_‘ With 15 P-Terms

WG b

Product Term
Allocator

000

X5895

Figure 6: Product Term Allocation With 15 Product
Terms
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The product term allocator can re-assign product terms
from any macrocell within the FB by combining partial sums
of products over several macrocells, as shown in Figure 7.

Product Term
Allocator

K

-

Product Term
Allocator

i

Product Term
Allocator

1

In this example, the incremental delay is only 2*tpTa. All 90
product terms are available to any macrocell, with a maxi-
mum incremental delay of 8*tpya.

Macrocell Logic
With 2
Product Terms

Product Term
Allocator

secesiiverecfiveneniveelve

Y

Figure 7: Product Term Allocation Over Several Macrocells

Logic
With 18
Product Terms
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The internal logic of the product term allocator is shown in Figure 8.

From Upper To Upper
Macrocell Macrocell

Product Term
Allocator

= D—

Product Term Set

Global Set/Reset

S
L——Dﬂ' Q

Global Clocks —]

Product Term Clock R

Product Term Reset

Global Set/Reset —]

A
From Lower To Lower
Macrocell Macrocell

Figure 8: Product Term Allocator Logic

Product Term OE l,:

X5881
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FastCONNECT Switch Matrix

The FastCONNECT switch matrix connects signals to the
FB inputs, as shown in Figure 9. All IOB outputs (corre-
sponding to user pin inputs) and all FB outputs drive the
FastCONNECT matrix. Any of these (up to a FB fan-in limit
of 36) may be programmably selected to drive each FB with
a uniform delay.

The FastCONNECT switch matrix is capable of combining
multiple internal connections into a single wired-AND out-
put before driving the destination FB. This provides addi-
tional logic capability and increases the effective logic fan-
in of the destination FB without any additional timing delay.
This capability is available for internal connections originat-
ing from FB outputs only. It is automatically invoked by the
development software where applicable.

AH

FastCONNECT
Switch Matrix

Function Block

D
—

s
s —

.
(36) ®
.

1/0 Block

DT Q
—K 3 o

Function Block

D —
s

o D
D a—

.
(36) »

v o ] o ————————— o o ], o o o o fn o d o ]

U T T

1/0 Block

DT Q
—K 3 o

\ Wired-AND Capability

X5882

Figure 9: FastCONNECT Switch Matrix
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1/0 Block

The 1/O Block (IOB) interfaces between the internal logic
and the device user 1/O pins. Each I0OB includes an input
buffer, output driver, output enable selection multiplexer,
and user programmable ground control. See Figure 10 for
details.

The input buffer is compatible with standard 5 V CMOS, 5V
TTL and 3.3V signal levels. The input buffer uses the internal
5V voltage supply (VcoinT) to ensure that the input thresh-
olds are constant and do not vary with the Vo voltage.

To FastCONNECT

The. output enable may be generated from one of four
options: a product term signal from the macrocell, any of
the global OE signals, always “1”, or always “0”. There are
two global output enables for devices with up to 144 macro-
cells, and four global output enables for devices with 180 or
more macrocells. Both polarities of any of the global 3-state
control (GTS) pins may be used within the device.

To other
Macrocells

1

VeoINT /O Block

Switch Matrix <———

Macrocell

4%
g

= Pull-up
Resistor

U

| ) i > out

(Inversion in
AND-array)

User-
Programmable

=

D Product Term OE D PTOE

I1O/GTS1

Ground

o []

Slew Rate
Control

Available in
XC95180, XC95216

and XC95288

>—> o
] | Global OE 1
3
B=
I—"\
VO/GTS2 ] 4 Global OF 2
K :E—I > g
g |~
I—C\
JOIGTS3 b Global OE 3
[ -
VO/GTS3 B
] | GlobalOE4
R E -
:/

Figure 10: 1/0 Block and Output Enable Capability

X5899
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Each output has independent slew rate control. Output
edge rates may be programmably slowed down to reduce
system noise (with an additional time delay of tg) gyy). See
Figure 11. .

Each I0B provides user programmable ground pin capabil-
ity. This allows device I/O pins to be configured as addi-
tional ground pins. By tying strategically located
programmable ground pins to the external ground connec-
tion, system noise generated from large numbers of simul-
taneous switching outputs may be reduced.

A control pull-up resistor (typically 10K ohms) is attached to
each device I/0O pin to prevent device pins from floating
when the device is not in normal user operation. This resis-
tor is active during device programming mode and system
power-up. It is also activated for an erased device. The
resistor is deactivated during normal operation.

The output driver is capable of supplying 24 mA output
drive. All output drivers in the device may be configured for
either 5 V TTL levels or 3.3 V levels by connecting the
device output voltage supply (Vggipo) to a5V or 3.3V

Output
Voltage
A
Standard . s
7
7
e
7 Slew-Rated Limited
tSLEW P
15V e 2 g
7
7
e
e
”
-
-
Time

(@

voltage supply. Figure 12 shows how the XC9500 device
can be used in 5V only and mixed 3.3 V/5 V systems.

Pin-Locking Capability

The capability to lock the user defined pin assignments dur-
ing design changes depends on the ability of the architec-
ture to adapt to unexpected changes. The XC9500 devices
have architectural features that enhance the ability to
accept design changes while maintaining the same pinout.

The XC9500 provides 100% routing within the
FastCONNECT switch matrix, and incorporates a flexible
Function Block that allows block-wide allocation of available
p-terms. This provides a high level of confidence of main-
taining both input and output pin assignments for unex-
pected design changes.

For extensive design changes requiring higher logic capac-
ity than is available in the initially chosen device, the new
design may be able to fit into a larger pin-compatible device
using the same pin assignments.

Output
Voltage

\
\\ Slew-Rated Limited

tsLEW

Figure 11: Output Slew-Rate Control For (a) Rising and (b) Falling Outputs

15V +—— XN
Standard \\
N
N
~
~ o -
Time
0
(b) xso00

5V CMOS 5V 3.3V

5V ] |

oV 3 C Veeint - Vecio
5V TTL or 33V

36V
x —IN
ov

5V CMOS EA
e
oV Veewr  Vecio
5VTTL O 5VTIL
36V ~av
XC9500
>< —{IN - “Gelp OuT |— ><
ov ov
agv__or
33V
>< GND
ov _L

33V
Xce500 o |
PLD ov ><
3.3V or
33V )
>< GND
ov l

(b) X501

Figure 12: XC9500 Devices in (a) 5 V Systems and (b) Mixed 3.3 V/5V Systems
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In-System Programming

XC9500 devices are programmed in-system via a standard
4-pin JTAG protocol, as shown in Figure 13. In-system pro-
gramming offers quick and efficient design iterations and
eliminates package handling. The Xilinx development sys-
tem provides the programming data sequence using a
download cable, a third-party JTAG development system,
JTAG-compatible board tester, or a simple microprocessor
interface that emulates the JTAG instruction sequence.

The system designer must ensure that the system is well-
behaved before the XC9500 device is programmed with a
user pattern. During XC9500 programming, all I/Os are tri-
stated and pulled-up.

XC9500 devices also can be programmed by third-party
device programmers.

Endurance

All'’XC9500 CPLDs provide a minimum endurance level of
10,000 in-system program/erase cycles. Each device
meets all functional, performance, and data retention spec-
ifications within this endurance limit.

IEEE 1149.1 Boundary-Scan (JTAG)

XC9500 devices fully support IEEE 1149.1 boundary-scan
(JTAG). Extest, Sample/Preload, Bypass, Usercode, Intest,
Idcode, and Highz instructions are supported in each
device. All in-system programming, erase, and verify
instructions are implemented as fully compliant extensions
of the 1149.1 instruction set.

(a)

Figure 13: In-System Programming Operation (a) Solder Device to PCB and (b) Program Using Download Cable

Refer to the application note on the XC9500 JTAG instruc-
tion set for additional information.

Design Security

XC9500 devices incorporate advanced data security fea-
tures which fully protect the programming data against
unauthorized reading or inadvertent device erasure/repro-
gramming. Table 3 shows the four different security settings
available.

The read security bits can be set by the user to prevent the
internal programming pattern from being read or copied.
Erasing the entire device is the only way to reset the read
security bit.

The write security bits provide added protection against
accidental device erasure or reprogramming by the user.
Once set, the write-protection may be deactivated when the
device needs to be reprogrammed with a valid pattern.

Table 3: Data Security Options

Read Security
Default Set

Read Allowed Read Inhibited

Defauit

Program/Erase Allowed | Program/Erase Allowed

Write Security

Read Allowed Read Inhibited

Set

Program/Erase Inhibited | Program/Erase Inhibited

X5905

S XILINX

(b) xso02

3-14

August 1, 1996 (Version 1.1)



& XILINX

Low Power Mode

All XC9500 devices offer a low-power mode for individual
macrocells or across all macrocells. This feature allows the
device power to be significantly reduced.

Each individual macrocell may be programmed in low-
power mode by the user. Performance-critical parts of the
application can remain in standard power mode, while
other parts of the application may be programmed for low-
power operation to reduce the overall power dissipation.
Macrocells programmed for low-power mode incur addi-
tional delay (t_p) in pin-to-pin combinatorial delay as well as
register setup time. Product term clock to output and prod-
uct term output enable delays are unaffected by the macro-
cell power-setting.

Timing Model

The uniformity of the XC9500 architecture allows a simpli-
fied timing model for the entire device. The basic timing

D Combinatorial
Logic > EI

Propagation Delay = tpp
(@)
s Combinatorial
;ombinatorial
(:D Logic DT Q D
D P-Term Clock »
Path
trco

Setup Time =tpgy Clock to Out Time = tpco
(c)

All resources within FB using local Feedback
Combinatorial l
Logic >IDT Q D

Internal Cycle Time = tonT
(e)

Setup

Time

1

Logic

Combinatorial

Logic

Combinatorial

model is shown in Figure 14. Detailed timing information on
a design, including secondary parameters, can be easily
obtained from the timing report in the XACTstep develop-
ment system.

The basic timing model is valid for macrocell functions that
use the direct product terms only, with standard power set-
ting, and standard slew rate setting. Table 4 shows how
each of the key timing parameters is affected by the product
term allocator (if needed), low-power setting, and slew-lim-
ited setting.

The product term allocation time depends on the logic span
of the macrocell function, which is defined as one less than
the maximum number of allocators in the product term
path. If only direct product terms are used, then the logic
span is 0. The Figure 6 example shows that up to 15 prod-
uct terms are available with a span of 1. In the case of
Figure 7, the 18 product term function has a span of 2.

tsu
E] Combinatorial
( OmLcl)g?cOﬂa DT Q D
tco
>

Setup Time = tgy
(b)

Clock to Out Time = tco

L.

O

—>[or QLD

Internal System Cycle Time = tgygteEm
(d)

Combinatorial
Logic
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Combinatorial
Logic

.
—>

Propagation Delay = tpp + tFgk
With Feedback
®

or o]

O

tco

>

Setup Time = tgy + trpk

With Feedback
Figure 14: Basic Timing Model

Clock to Out Time = tcg
@ X903

August 1, 1996 (Version 1.1)
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XC9500 In-System Programmable CPLD Family

Power-Up Characteristics

The XC9500 devices are well behaved under all operating
conditions. During power-up each XC9500 device employs
internal circuitry which keeps the device in the quiescent
state until VooynT Supply voltage is at a safe level (approx-
imately 3.8 V). During this time, all device pins and JTAG
pins are disabled, and all device outputs are disabled with
the I0OB pull-up resistors (~ 10K ohms) enabled. See
Table 5. When the supply voltage reaches a safe level, all
user registers become initialized (within 100 ps typical),
and the device is immediately available for operation, as
shown in Figure 15.

If the device is in the erased state (before any user pattern
is programmed), the device outputs remain disabled with
the IOB pull-up resistors enabled. The JTAG pins are
enabled to allow the device to be programmed at any time.

If the device is programmed, the device inputs and outputs
take on their configured states for normal operation. The
JTAG pins are enabled to allow device erasure or bound-
ary-scan tests at any time.

In mixed 3.3 V/5V systems, it is recommended that Voo nT
2 Vg0 at all times during the power-up sequence.
XACTstep™ Development System

The XC9500 CPLD family is fully supported by the Xilinx
XACTstep development system. The designer can create
the design using ABEL, schematics, equations, VHDL or

Table 4: Timing Model Parameters

other HDL languages in a variety of software front-end-
tools. The XACTstep development system can be used to
implement the design and generate a JEDEC bitmap which
can be used to program the XC9500 device. The XACTstep
development system includes JTAG download software
that can be used to program the devices via a download
cable.

FastFLASH Technology

An advanced 0.6 um CMOS Flash process is used to fabricate all
XC9500 devices. Specifically developed for Xilinx in-system pro-
grammable CPLDs, the process provides high performance
logic capability and endurance of 10,000 program/erase
cycles.

Veeint

LN

38V
(Typ)

ov

Quiescent [ No

No Quiescent
Power State

User Operation

State Power

Initialization of User Registers X50904

Figure 15: Device Behavior During Power-up

Description

Parameter

Product Term
Allocator!

Macrocell
Low-Power Setting

Output Slew-Limited
Setting

Propagation Delay

tpp

+tp1a* S

+hp

+tsLew

Global Clock Setup Time

tsu

+tp1a* S

+hp

Gilobal Clock-to-output

tco

+tsLew

Product Term Clock Setup
Time

tpsu

+tpra*S

+p

Product Term Clock-to-output

trco

+tsLew

Internal System Cycle Period

tsysTem

+tpra* S

+hp

Feedback Time

teak

+tpra* S

+hp

Note:

1. S =the logic span of the function, as defined in the text.

Table 5: XC9500 Device Characteristics

Device
Feature

Quiescent

State

Erased Device
Operation

Valid User
Operation

0B Pull-up Resistors

Enabled

Enabled

Disabled

Device Outputs

Disabled

Disabled

As Configured

Device Inputs and Clocks

Disabled

Disabled

As Configured

Function Block

Disabled

Disabled

As Configured

JTAG Controller

Disabled

Enabled

Enabled

3-16
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S XILINX

XC9536 In-System
Programmable CPLD

June 1, 1996 (Version 1.0)

Preliminary Product Specification

Features

¢ 5 ns pin-to-pin logic delays on all pins
. fCNT to 125 MHz
* 36 macrocells with 800 usable gates
e Up to 34 user I/O pins
¢ 5V in-system programmable
- Endurance of 10,000 program/erase cycles
- Program/erase over full voltage and temperature
range
* Enhanced pin-locking architecture
* Flexible 36V18 Function Block
- 90 product terms drive any or all of 18 macrocells
within Function Block
- Global and product term clocks, output enables, set
and reset signals
¢ Extensive IEEE Std 1149.1 boundary-scan (JTAG)
support
e Programmable power reduction mode in each
macrocell
Slew rate control on individual outputs
User programmable ground pin capability
Extended pattern security features for design protection
High-drive 24 mA outputs with 3.3V or 5V I/O
capability
¢ PCI compliant (-5, -7, -10 speed grades)
* Advanced 0.6 um CMOS 5V FastFLASH technology
¢ Available in 44-pin PLCC and 44-pin VQFP packages

Description

The XC9536 is a high-performance CPLD providing
advanced in-system programming and test capabilities for
general purpose logic integration. It is comprised of two
36V18 Function Blocks, providing 800 usable gates with
propagation delays of 5 ns. See Figure 2 for the architec-
ture overview.

Power Management

Power dissipation can be reduced in the XC9536 by config-
uring macrocells to standard or low-power modes of opera-
tion. Unused macrocells are turned off to minimize power
dissipation.

Operating current for each design can be approximated for
specific operating conditions using the following equation:

Icc (MA) =

MCup (1.7) + MCp (0.9) + MC (0.006 mA/MHz) f

Where:

MCqp = Macrocells in high-performance mode

MC_p = Macrocells in low-power mode

MC =Total number of macrocells used

f = Clock frequency (MHz)

Figure 1 shows a typical calculation for the XC9536 device.

(83)
(50)
Low P M

(50)

Typical g (MA)

(30)

0 50 100

Clock Frequency (MHz) X5920

Figure 1: Typical Igc vs. Frequency For XC9536
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XC9536 In-System Programmable CPLD

3
C>——F— JTAG .
JTAG Port { ] 1, Controller In-System Programming Controller
A A A
\J / /
> 3 > Function
o K F—— 18 Block 1
. Macrocells
1o KA 1t0 18
1 L 3———— A AA
Y
Vo K3 > < > Function
o 18 Block 2
. Macrocells
® I[e] 11018
* Blocks

o g F——

o K FH——

1o K F—

1o L F———
3

I/0/GCK K_ >

I/0/GSR KX
2

110/GTS KX

.4

FastCONNECT Switch Matrix

AA

Figure 2: XC9536 Architecture

Note: Function Block outputs indicated by bold line drive directly to 1/O Blocks

X5919
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S XILINX

Absolute Maximum Ratings

Symbol Parameter Value Units
Voo Supply voltage relative to GND -0.5t07.0 \"
VIN DC input voltage relative to GND -0.5t0 Vg +0.5 \Y
V1s Voltage applied to 3-state output with respect to GND -0.5t0 Vg + 0.5 \
TsTG Storage temperature -65 to +150 °C
TsoL Max soldering temperature (10 ns @ 1/16 in = 1.5 mm) +260 °C

Warning:  Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are
stress ratings only, and functional operation of the device at these or any other conditions beyond those listed under
Recommended Operating Conditions is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
of time may affect device reliability.

Recommended Operating Conditions:

Symbol Parameter Min Max Units

VGoINT Supply voltage for internal logic and input buffer 4.75 5.25 \"

(4.5) (5.5)

Veeio Supply voltage for output drivers for 5 V operation 4.75 (4.5) 5.25 (5.5) \
Supply voltage for output drivers for 3.3 V opera- 3.0 3.6 Vv
tion

ViL Low-level input voltage 0 0.80 \'

VIH High-level input voltage 2.0 VooInT +0.5 \'

Vo Output voltage 0 VoeInT + 0.5 \Y

TIN Input signal transition time 50 ns

Note 1. Numbers in parenthesis are for industrial-temperature range versions.

DC Characteristics Over Recommended Operating Conditions

Symbol Parameter Test Conditions Min Max Units

VoH Output high voltage for 5 V operation  |lgy =-4.0 mA 24 \

VCC = Min
Output high voltage for 3.3 V operation |Igy =-3.2 mA \
VCC = Min 2.4
VoL Output low voltage for 5 V operation loL =24 mA 0.5 \Y
VCC = Min
Output low voltage for 3.3 V operation [lg, = 10 mA 0.4 \Y
VCC = Min
e Input leakage current Ve = Max +10.0 nA
Vin=GND or Vo
iy 1/0 high-Z leakage current Ve = Max +10.0 pA
V|N =GND or VCC

CiN I/O capacitance V|n = GND 10.0 pF

f=1.0 MHz

| Operating Supply Current V) = GND, No load

e (Igw pow?er mzzg, active) f I= 1.0 MHz 30mA Typ
June 1, 1996 (Version 1.0) 3-19




XC9536 In-System Programmable CPLD

AC Characteristics

Note: 1.fgygTEM = internal operating frequency for general purpose system designs spanning multiple FBs.

Device Output ©

VrEST

Ry

XC9536-5 | XC9536-7 | XC9536-10 | XC9536-15
Symbol Parameter Units
Min | Max | Min | Max | Min | Max | Min | Max

tpp 1/0 to output valid 5.0 75 10 15 ns
tsu 1/0 setup time before GCK 4.5 5.5 6.5 8.0 ns
tH 1/O hold time after GCK 0 0 0 0 ns
tco GCK to output valid 4.5 5.5 6.5 80 | ns
fonT 16-bit counter frequency 125 125 111.0 95.0 MHz
fsysTeEM ' |Multiple FB Internal Operating Frequency | 100 83.0 67.0 55.0 MHz
tpsu I/O setup time before p-term clock input 0.5 0.5 1.0 2.0 ns
tpH I/O hold time after p-term clock input 4.0 5.0 5.5 6.0 ns
tpco P-term clock to output valid 7.5 10.5 12.0 140 ] ns
toe GTS to output valid 6.0 7.0 10.0 150 | ns
tob GTS to output disable 6.0 7.0 10.0 15.0 | . ns
tpoOE Product term OE to output valid 10.5 13.0 15.5 18.0 ] ns
tpoD Product term OE to output disable 10.5 13.0 15.5 180 | ns
tpTA Product term allocator delay 1.5 1.5 2.0 20 ns
tFBK Internal combinatorial feedback delay NA 8.5 12.0 170 | ns
tWLH GCK pulse width (High or Low) 4.0 4.0 4.5 5.0 | ns
froa Export Control Max. flip-flop toggle rate 125 125 111 100 | MHz
tsLEW Slew rate time delay
e Low power time delay adder

Output Type Veeio VresT R4 Ry CL
50V 50V 160 Q 120 Q 35 pF
33V 33V 260 Q 360 Q 35 pF

IFAV—8—\\\—0

Ro -L cL
I

Figure 3: AC Load Circuit

X5906
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S XILINX

XC9536 1/O Pins

F‘gl‘gg"(’“ Macrocell | PC44 | VQ44 %fg:': Notes F"'a’l‘g'c':" Macrocell | PC44 | VQ44 %fgg': Notes
1 1 2 40 105 2 1 1 39 51
1 2 3 41 102 2 2 44 38 48
1 3 5 43 99 ] 2 3 42 36 45 1
1 4 4 42 96 2 4 43 37 42
1 5 6 44 93 &l 2 5 40 34 39 1
1 6 8 2 90 2 6 39 33 36 1]
1 7 7 1 87 &l 2 7 38 32 33
1 8 9 3 84 2 8 37 31 30
1 9 11 5 81 2 9 36 30 27
1 10 12 6 78 2 10 35 29 24
1 11 13 7 75 2 11 34 28 21
1 12 14 8 72 2 12 33 27 18
1 13 18 12 69 2 13 29 23 15
1 14 19 13 66 2 14 28 22 12
1 15 20 14 63 2 15 27 21 9
1 16 22 16 60 2 16 26 20 6
1 17 24 18 57 2 17 25 19 3
1 18 = = 54 2 18 i - 0
Note: [1] Global control pin
XC9536 Global, JTAG and Power Pins
Pin Type PC44 vQ44
1/0/GCK1 5 43
1/0/GCK2 6 44
I/O/GCK3 7 1
1/0/GTSH 42 36
1/0/GTS2 40 34
1/O/GSR 39 33
TCK 17 K]
TDI 15 9
TDO 30 24
TMS 16 10
VeaINT B V 21,41 15,35
Veoio3.3V/5V 32 26
GND 23,10,31 17,4,25
No Connects — —

June 1, 1996 (Version 1.0) 3-21



XC9536 In-System Programmable CPLD

Ordering Information
XC9536-5vQ44C

Device Type L Temperature Range
Speed Number of Pins
: Package Type
Speed Options Temperature Options
-15 15 ns pin-to-pin delay C Commercial - 0°C to 70°C
-10 10 ns pin-to-pin delay 1 Industrial -40°C to 85°C

-7 7.5 ns pin-to-pin delay
-5 5 ns pin-to-pin delay

Packaging Options

PC44  44-Pin Plastic Leaded Chip Carrier (PLCC)
VQ44 | 44-Pin Very Thin Quad Flat Pack (VQFP) Xsos2

Component Availability

Pins 44 84 100 160 208
Type Plastic | Plastic | Plastic | Plastic | Plastic | Plastic | Power
PLCC | VQFP | PLCC | PQFP | TQFP | PQFP | QFP
Code
-15
-10
X0953§ 7
-5

" xs907

3-22 June 1, 1996 (Version 1.0)



2 XILINX

XC9572 In-System
Programmable CPLD

June 1, 1996 (Version 1.0)

Advance Product Specification

Features

e 7.5 ns pin-to-pin logic delays on all pins
. fCNT to 125 MHz
e 72 macrocells with 1,600 usable gates
¢ Up to 72 user I/O pins
* 5V in-system programmable
- Endurance of 10,000 program/erase cycles
- Program/erase over full voltage and temperature
range ‘
* Enhanced pin-locking architecture
¢ Flexible 36V18 Function Block
- 90 product terms drive any or all of 18 macrocells
within Function Block
- Global and product term clocks, output enables, set
and reset signals
¢ Extensive |IEEE Std 1149.1 boundary-scan (JTAG)
support
¢ Programmable power reduction mode in each
macrocell
Slew rate control on individual outputs
User programmable ground pin capability
Extended pattern security features for design protection
High-drive 24 mA outputs with 3.3V or 5V I/O
capability
e PCl compliant (-7, -10 speed grades)
e Advanced 0.6 um CMOS 5V FastFLASH technology
¢ Available in 84-pin PLCC, 100-pin PQFP and 100-pin
TQFP packages

Description

The XC9572 is a high-performance CPLD providing
advanced in-system programming and test capabilities for
general purpose logic integration. It is comprised of four
36V18 Function Blocks, providing 1,600 usable gates with
propagation delays of 7.5 ns. See Figure 1 for the architec-
ture overview.

Power Management

Power dissipation can be reduced in the XC9572 by config-
uring macrocells to standard or low-power modes of opera-
tion. Unused macrocells are turned off to minimize power
dissipation.

Operating current for each design can be approximated for
specific operating conditions using the following equation:

lcc (MA) =

MChp (1.7) + MCy p (0.9) + MC (0.006 mA/MHz) f
Where:

MChp = Macrocells in high-performance mode
MC|_p = Macrocells in low-power mode

MC = Total number of macrocells used

f = Clock frequency (MHz)

June 1, 1996 (Version 1.0)
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XC9572 In-System Programmable CPLD

.4

3
CO>———F— J1AG o o )
JTAG Port { 1 1, Controller | In-System Programming Controller
A A A
Y Y 36 Y
» > Function
o K F—— 18 Block 1
1 ] Macrocells
o K 11018
mw K A |
Y
o K3 > '% 36 —»|  Function
18 Block 2
. =
. 5 Macrocells
. /O § 1t018
® Blocks :2 W)
o K FH——— ] - Y
oK 3 > 2 > Function
8 18 Block 3
mw g }— ] I Macrocells
u 1t018
Vo K3 3 A AL
ro/Gek K= 36 - "! "
1 > > unction
1o/asR K 18 Block 4
*_'L—l Macrocells
1O/IGTS K_ X} 1t0 18

A A

Figure 1: XC9572 Architecture

Note: Function Block outputs indicated by bold line drive directly to 1/O Blocks

X5921
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S XILINX

XC9572 1/0 Pins

Function | Macrocell| PC84 | PQ100 | TQ100 %Srg::‘ Notes | |Fmction \macrocell| PC84 | PQ100 | TQ100 %Srg:? Notes
1 1 4 18 16 213 3 1 25 43 41 105
1 2 1 15 13 | 210 3 2 77 | 34 | 32 | 102
1 3 6 20 18 207 3 3 31 51 49 99
1 2 7 22 | 20 | 204 3 2 32 | 52 | 50 | 96
1 5 2 16 14 201 3 5 19 37 35 93
1 6 3 17 15 198 3 6 34 55 53 90
1 7 11 57 | 25 | 195 3 7 35 | 56 | 54 | 87
1 8 5 19 17 192 3 8 21 39 37 84
1 9 9 24 | 22 | 189 | [ 3 9 26 | 44 | 42 | 8l
1 10 13 30 28 186 3 10 40 62 60 78
1 11 10 | 25 | 23 | 183 | 0] 3 11 33 | 54 | 52 | 75
7 12 18 | 35 | 33 | 180 3 12 E 63 | 61 72
1 13 20 | 38 | 36 | 177 3 13 43 | 65 | 63 | 69
7 14 2 | 29 | 27 | 174 | [ 3 14 36 | 57 | 55 | 66
1 15 14 | 31 29 | 171 3 15 37 | 58 | 56 | 63
1 16 23 | 41 39 | 168 3 16 25 | 67 | 65 | 60
1 17 15 | 32 | 30 | 165 3 17 39 | 60 | 58 | 57
1 18 24 | 42 | 40 | 162 3 18 - 61 59 | 54
2 7 83 | 89 | 87 | 159 7 7 76 | 68 | 66 | 51
2 P 69 | 96 | 94 | 156 2 2 24 | 66 | 64 | 48
2 3 67 | 93 | 91 | 153 2 3 51 73 | 71 75
2 Z 68 | 95 | 93 | 150 2 2 52 | 74 | 72 | 42
2 5 70 | 97 | 95 | 147 2 5 47 | 69 | 67 | 39
2 6 71 98 | 96 | 144 Z 6 54 | 78 | 76 | 36
2 7 76 5 3 | 141 | [] 2 7 55 | 79 | 77 | 33
2 8 72 | 99 | 97 | 138 2 8 28 | 70 | 68 | 30
2 9 74 i 99 | 135 | (1] Z 9 50 | 72 | 70 | 27
2 10 75 3 1 132 2 10 57 | 83 | 8 22
2 11 77 6 7 | 129 | M Z 11 53 | 76 | 74 | 21
2 12 79 8 6 | 126 Z 12 58 | 84 | 82 18
2 13 80 | 10 8 | 123 Z 13 61 87 | 85 15
2 14 81 11 9 | 120 2 14 56 | 80 | 78 | 12
2 15 83 | 13 | 11 | 117 2 15 65 | o 89 9
2 16 82 12 10 | 114 Z 16 62 | 88 | 86 6
2 17 84 | 14 | 12 | 111 2 17 66 | 92 | 90 3
2 18 = 94 | 92 | 108 Z 18 - 8 79 0

Notes: [1] Global control pin

June 1, 1996 (Version 1.0)
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XC9572 In-System Programmable CPLD

XC9572 Global, JTAG and Power Pins

Pin Type PC84 PQ100 TQ100
JO/GCK1 9 24 22
IOIGCK2 10 25 23
/O/GCK3 12 29 27
/O/GTSH 76 5 3
I/OIGTS2 77 6 4
VO/GSR 74 1 99
TCK 30 50 48
TDI 28 47 45
TDO 59 85 83
T™MS 29 49 47

Voot 5 V 38,73,78 7,59,100 5,57,00
Veoio 33V5V 22,64 28,40,53,90 26,38,51,88
GND 8,16,27,42,49,60 2,23,33,46,64,71,77,86 | 100,21,31,44,62,69,75,84
No Connects — 4,9,21,26,36,45,48,75,82 | 2,7,19,24,34,43,46,73,80

3-26
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S XILINX

XC95108 In-System
Programmable CPLD

June 1, 1996 (Version 1.0)

Preliminary Product Specification

Features

* 7.5 ns pin-to-pin logic delays on all pins
* fonT to 125 MHz
* 108 macrocells with 2400 usable gates
* Up to 108 user I/O pins
* 5V in-system programmable
- Endurance of 10,000 program/erase cycles
- Program/erase over full voltage and temperature
range
* Enhanced pin-locking architecture
* Flexible 36V18 Function Block
- 90 product terms drive any or all of 18 macrocells
within Function Block
- Global and product term clocks, output enables, set
and reset signals
e Extensive |IEEE Std 1149.1 boundary-scan (JTAG)
support
¢ Programmable power reduction mode in each
macrocell
Slew rate control on individual outputs
User programmable ground pin capability
Extended pattern security features for design protection
High-drive 24 mA outputs with 3.3V or 5V I/O
capability- :
PCI compliant (-7, -10 speed grades)
e Advanced 0.6 um CMOS 5V FastFLASH technology
¢ Available in 84-pin PLCC, 100-pin PQFP, 100-pin TQFP
and 160-pin PQFP packages

e o o o

Description

The XC95108 is a high-performance CPLD providing
advanced in-system programming and test capabilities for
general purpose logic .integration. It is comprised of six
36V18 Function Blocks, providing 2,400 usable gates with
propagation delays of 7.5 ns. See Figure 2 for the architec-
ture overview.

Power Management

Power dissipation can be reduced in the XC95108 by con-
figuring macrocells to standard or low-power modes of
operation. Unused macrocells are turned off to minimize
power dissipation.

Operating current for each design can be approximated for
specific operating conditions using the following equation:

Icc (MA) =

MCyp (1.7) + MC_ p (0.9) + MC (0.006 mA/MHz) f
Where:

MCyp = Macrocells in high-performance mode
MC, p = Macrocells in low-power mode

MC = Total number of macrocells used

f = Clock frequency (MHz)

Figure 1 shows a typical calculation for the XC95108
device.

300

(250)
rut_—|
Hig!
= 200
E (1 80) /
~ (170)
8 /
= i
T Low POXe
2
S
F o100

100

50
Clock Frequency (MHz) Y5398

Figure 1: Typical Ig¢ vs. Frequency for XC95108

June 1, 1996 (Version 1.0)
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XC95108 In-System Programmable CPLD
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H

Figure 2: XC95108 Architecture
Note: Function Block outputs indicated by bold line drive directly to I/O Blocks

X5897
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Absolute Maximum Ratings

Symbol Parameter Value Units
Vee Supply voltage relative to GND -0.5t07.0 \Y
ViN DC input voltage relative to GND -0.5to Vg + 0.5 \%
VT1s Voltage applied to 3-state output with respect to GND -0.5t0 Vg + 0.5 Vv
TsTtg Storage temperature -65 to +150 °C
TsoL Max soldering temperature (10 ns @ 1/16 in = 1.5 mm) +260 - °C

Warning: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are
stress ratings only, and functional operation of the device at these or any other conditions beyond those listed under
Recommended Operating Conditions is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
of time may affect device reliability.

Recommended Operation Conditions:

Symbol Parameter Min Max Units
VCCINT Supply voltage for internal logic and input buffer 4.75 5.25 \'%
(4.5) (5.5)

Veeio Supply voltage for outpqt drivers for 5 V operation 4.75 (4.5) 5.25 (5.5) Vv

Supply voltage for output drivers for 3.3 V operation 3.0 3.6 v
ViL Low-level input voltage 0 0.80 \
ViH High-level input voltage T 2.0 VeeinT +0.5 v
Vo Output voltage 0 VeeInT + 0.5 v
TIN Input signal transition time 50 ns

Note: 1. Numbers in parenthesis are for industrial-temperature range versions.

DC Characteristics Over Recommended Operating Conditions

Symbol Parameter Test Conditions Min Max | Units
VoH Output high voltage for 5 V. operation loq =-4.0 MA 24 \'
Vee = Min
Output high voltage for 3.3 V operation loH =-3.2 MA \"
VCC = Min 2.4
VoL Output low voltage for 5 V operation loL =24 mA 0.5 \'%
Vee = Min
Output low voltage for 3.3 V operation loL =10 mA 0.4 \Y
VCC = Min
L Input leakage current Voo = Max +10.0 | pA
Vin=GND or Vo
i1 I/O high-Z leakage current Voc = Max +10.0 | pA
VIN =GND or VCC
CiN I/O capacitance Vin = GND 10.0 pF
=1.0 MHz
lcc Operating Supply Current V| =GND, No load 100 mA Typ
(low power mode, active) f=1.0 MHz

June 1, 1996 (Version 1.0) 3-29



XC95108 In-System Programmable CPLD

AC Characteristics

Symbol Parameter XC95108-7 |XC95108-10|XC95108-15|XC95108-20] Units
Min | Max | Min | Max | Min | Max | Min | Max

tpp I/O to output valid 7.5 10 15 20 | ns
tsu I/0 setup time before GCK 5.5 6.5 8.0 10.0 ns
tH I/O hold time after GCK 0 0 0 0 ns
tco GCK to output valid 5.5 6.5 8.0 100] ns
fonT 16-bit counter frequency 125 111 95.0 83.0 MHz
fsystEm 1 |Multiple FB Internal Operating Frequency 83.0 67.0 55.0 50.0 MHz
tpsu I/O setup time before p-term clock input 0.5 1.0 2.0 4.0 ns
tpy 1/O hold time after p-term clock input 5.0 5.5 6.0 6.0 ns
tpco P-term clock to output valid 10.5 12.0 14.0 16.0] ns
toE * |GTS to output valid 7.0 10.0 15.0 200} ns
tob GTS to output disable 7.0 10.0 15.0 20.0| ns
tPoE Product term OE to output valid 13.0 15.5 18.0 22.0] ns
troD Product term OE to output disable 13.0 15.5 18.0 220} ns
tpTA Product term allocator delay 1.5 2.0 2.0 20 | ns
tEBK Internal combinatorial feedback delay 8.5 12.0 17.0 20.0] ns
twLH GCK pulse width (High or Low) 4.0 45 5.0 6.0 ns
froa Export Control Max. flip-flop toggle rate 125 111 100 83 | MHz
tsLEwW Slew rate time delay
tp Low power time delay adder

Note: 1. fgygTEM = internal operating frequency for general purpose system designs spanning multiple FBs.

VresT

Ry

Output Type | Vecio V1EsT Ry Ry CL
Device Output ©- ® 50V 50V 160 Q 120 Q 35 pF
33V 33V 260 Q 360 Q 35 pF

X5906

IFAAA—4—AA o

« e
T

Figure 3: AC Load Circuit
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XC95108 /0 Pins

F‘g;gz';’" Macrocell| PC84| PQ100 | TQ100 [PQ160 %fg::‘ Notes Fihotion MacrocelJPcu PQ100 | TQ100 |PQ160 %?:::‘ Notes
i 1 — [ = | = | 25 |3 3 1 — = [ = [ 45 | 213
1 2 T 1 15 | 13 | 21 | 318 3 2 14 | 31 | 29 | 47 | 210
7 3 2 | 16 | 14 | 22 | 315 3 3 [ 15| 32 | 30 | 49 | 207
1 Z — 21 | 19 | 29 | 312 3 2 — | 3 | 34 | 57 | 204
1 5 3 [ 17 | 15 | 23 | 309 3 5 17 | 34 | 32 | 54 | 201
1 6 4 | 18 | 16 | 24 | 306 3 6 |18 | 35 | 33 | 56 | 198
1 7 — = | = [ 27 | 308 3 7 = [ = [ 50 |19
i 8 5 | 19 | 17 | 26 | 300 3 8 |19 ] 37 | 3 | 58 | 192
i 9 6 | 20 | 18 | 28 | 297 3 9 (20 38 | 36 | 59 | 189
1 10 — [ 26 | 24 | 36 | 294 3 10 | — | 45 | 43 | 69 | 186
1 11 7 | 22 | 20 | 30 | 291 3 11 | 21| 39 | 37 | 60 | 183
1 12 9 | 24 | 22 | 33 | 288 | 1] 3 2 [ 23| 41 | 39 | 62 | 180
7 13 — 1 - [ - [ 34 |28 3 B | = | = | = |82 |77
1 14 | 10| 25 | 23 | 35 | 282 | [1] 3 14 |24 | 42 | 40 | 63 | 174
1 5 |11 ] 27 | 25 | 37 | 279 3 15 | 25| 43 | 41 | 64 | 171
1 16 | 12| 29 | 27 | 42 | 276 | (1] 3 16 | 26 | 44 | 42 | 68 | 168
1 17 | 13 | 30 | 28 | 44 | 273 3 17 | 31| 51 | 49 | 77 | 165
1 18 — - [ = [ 43 ]270 3 8 | = | = | = | 74 | 162
2 1 — | - — | 158 | 267 2 1 — | - — | 123 | 159
2 2 71| 98 | 96 | 154 | 264 Z 2 [ 57| 83 | 81 | 134 | 156
5 3 72 | 99 | 97 | 156 | 261 7 3 |58 | 84 | 82 | 135 | 153
2 Z — [ 4 5 | 4 | 258 2 2 — | 82 | 80 [ 133 150
2 5 74 | 1 | 99 | 159 | 255 | [] 7 5 | 61| 8 | 85 | 138 | 147
2 6 75 | 3 1 5 | 252 Z 6 |62 | 88 | 86 | 139 | 144
2 7 “ [ = [ = [ 9 [249 2 7 — 1 = [ = [128 14
2 8 76 | 5 3 | 6 | 246 | ] 2 8 [ 63| 89 | 87 | 140 | 138
2 9 77 | 6 7 | 8 |23 | 2 9 | 65| 91 | 89 | 142 | 135
2 10 — 1 9 7 | 12 | 240 7 0 | = | = | = [147 | 132
2 11 |79 | 8 6 | 11 | 237 2 71 |66 | 92 | 90 | 143 | 129
2 12 |8 | 10 | 8 | 13 | 234 2 2 |67 ] 93 | 91 | 144 | 126
2 13 — [ = | = [ 14 [ 23 2 13 | = | = | = | 153|123
2 14 |81 | 11 | 9 | 15 | 228 2 14 [ 68 | 95 | 93 | 146 | 120
2 5 |82 | 12 | 10 | 17 | 225 2 15 | 69 | 96 | 94 | 148 | 117
2 16 | 83| 13 | 11 | 18 | 222 Z 6 | = | 94 | 92 | 145 | 114
> 7 | 84| 14 | 12 | 19 | 219 Z 77 [ 70| 97 | 95 | 152 | 111
3 18 — | - | - [ 16 | 216 2 18 | - | - | — | 155 ] 108

Notes: [1] Global control pin

June 1, 1996 (Version 1.0)
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XC95108 I/0 Pins (continued)

F“B'}gg"(’“ Macrocell| PC84 | PQ100{ TQ100 |PQ160 %s;gz:‘ Notes || P4Ctio | Macrocell| PC84| P100 | TQ100 [PQ160 %s;::': Notes
5 1 — = [ - [76 105 6 1 = = [9 |5
5 2 32 | 52 | 50 | 79 | 102 6 5 | 45| 67 | 65 | 103 | 48
5 3 33| 54 | 52 | 82 | 99 6 3 (46| 68 | 66 | 104 | 45
5 7 — |48 | 46 | 72 | 9 6 Z — 175 | 73 | 116 | 42
5 5 34| 55 | 53 | 86 | 93 6 5 [ 47| 69 | 67 | 106 | 39
5 6 35| 56 | 54 | 88 | 90 6 6 |48 | 70 | 68 | 108 | 36
5 7 “ [ = - [ 78] 87 6 7 — [ - | = |[105] 33
5 8 36| 57 | 55 | 90 | 84 6 8 (50| 72 | 70 | 111 | 30
5 9 37 | 58 | 56 | 92 | 81 6 9 [ 51| 73 | 71 | 113 27
5 10 - - [ 8| 78 6 10 | = | = | - |[107]| 24
5 11 | 39| 60 | 58 | 95 | 75 6 1 [ 52| 74 | 72 | 115 | 21
5 2 [ 40| 62 | 60 | 97 | 72 6 2 | 53| 76 | 74 | 117 | 18
5 13 = | - [87] 69 6 B |- - | - | 12| 15
5 14 | 41| 63 | 61 | 98 | 66 6 14 |54 | 78 | 76 | 122 | 12
5 15 | 43| 65 | 63 | 101 | 63 6 15 | 55| 79 | 77 | 124 | 9
5 16 — | 61 | 59 | 96 | 60 6 6 | - | 8 | 79 |[129] 6
5 17 | 44 | 66 | 64 | 102 | 57 6 17 [ 56| 80 | 78 | 126 | 3
5 18 — = | - |8 | 54 6 8 | - | - | - [114] 0
XC95108 Global, JTAG and Power Pins
Pin Type PC84 PQ100 TQ100 PQ160
TO/GCKT _ 9 24 22 33
1/O/GCK2 10 25 23 35
/O/GCK3 12 29 27 42
OIGTST 76 5 3 6
1/O/GTS2 77 6 Z 8
VO/GSR 74 1 99 159
TCK 30 50 48 75
DI 28 47 5 71
TDO 59 85 83 136
™S 29 29 47 73
VCoINT 5 V 38,73,78 7,59,100 5,57,98 10,46,94,157 .
Vecio 3.3 V5 V 22,64 28,40,53,90 26,38,51,88 1,41,61,81,121,141
GND 8,16,07,42,49,60 | 2,23,33,46,64,71,77,86 |100,21,31,44,62,69,75,84| 20,31,40,51,70,80,99
GND - - - 100,110,120,127,137
GND - - - 160

3-32
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Ordering Information
XC95108 - 7 PQ 160 C

Device Type Temperature Range
Speed Number of Pins
Package Type
Speed Options
-20 20 ns pin-to-pin delay
-15 15 ns pin-to-pin delay Temperature Options
C Commercial 0°Cto70°C

-10 10 ns pin-to-pin delay

-7 7 ns pin-to-pin delay | Industrial -40°C to 85°C

Packaging Options
PC84  84-Pin Plastic Leaded Chip Carrier (PLCC)

PQ100 100-Pin Plastic Quad Flat Pack (PQFP)
TQ100 100-Pin Thin Quad Flat Pack (TQFP)

PQ160 160-Pin Plastic Quad Flat Pack (PQFP) X505
Component Availability
Pins 44 84 100 160 | 208
Type Plastic | Plastic | Plastic. | Plastic | Plastic | Plastic | Power
PLCC | VQFP | PLCC | PQFP | TQFP | PQFP | QFP
Code PC44 | VQ44 | PC84 | PQ100 | TQ100 | PQ160 | HQ208
0 0 oo i
() ci) | cn | cn
C(l) C(l) ci) | ¢
C C C C

3-38
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XC95144 In-System
Programmable CPLD

June 1, 1996 (Version 1.0)

Advance Product Specification

Features

L]

7.5 ns pin-to-pin logic delays on all pins

fonT to 111 MHz

144 macrocells with 3,200 usable gates

Up to 133 user I/O pins

5V in-system programmable

- Endurance of 10,000 program/erase cycles

- Program/erase over full voltage and temperature
range

Enhanced pin-locking architecture

Flexible 36V 18 Function Block

- 90 product terms drive any or all of 18 macrocells
within Function Block

- Gilobal and product term clocks, output enables, set
and reset signals

Extensive IEEE Std 1149.1 boundary-scan (JTAG)

support

Programmable power reduction mode in each

macrocell

Slew rate control on individual outputs

User programmable ground pin capability

Extended pattern security features for design protection

High-drive 24 mA outputs with 3.3V or 5V I/O

capability

PCI compliant (-7, -10 speed grades)

Advanced 0.6 um CMOS 5V FastFLASH technology

Available in 100-pin PQFP, and 160-pin PQFP

packages

Description

The XC95144 is a high-performance CPLD providing
advanced in-system programming and test capabilities for
general purpose logic integration. It is comprised of eight
36V18 Function Blocks, providing 3,200 usable gates with
propagation delays of 7.5 ns. See Figure 1 for the architec-
ture overview.

Power Management

Power dissipation can be reduced in the XC95144 by con-
figuring macrocells to standard or low-power modes of
operation. Unused macrocells are turned off to minimize
power dissipation.

Operating current for each design can be approximated for
specific operating conditions using the following equation:

Icc (MA) =

MCp (1.7) + MCp (0.9) + MC (0.006 mA/MHz)
Where:

MCyp = Macrocells in high-performance mode
MC p = Macrocells in low-power mode

MC = Total number of macrocells used

f = Clock frequency (MHz)

June 1, 1996 (Version 1.0)

3-35



XC95144 In-System Programmable CPLD

Figure 1: XC95144 Architecture
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XC95144 1/0 Pins

Function BScan Function BScan

Block Macrocell |PQ100 |PQ160 Order Notes Block Macrocell |PQ100|PQ160 Order Notes
1 - 38 429 3 - 53 321
15 21 426 27 37 318
16 22 423 - 84 315
- 25 420 - 45 312

17 | 23 | 417
18 24 | 414
- 32 | 411
19 26 | 408
20 28 | 405
- 74 | 402
21 29 | 399
22 30 | 396
- 39 | 393
24 33 | 390 | (1]
25 35 | 387 | (]

29 | 42 | 309 | [1]
30 | 44 | 306
- 48 | 303
31 47 | 300
32 | 49 | 297
- 89 | 294
34 | 54 | 291
35 | 56 | 288
= 55 | 285
36 | 57 | 282
37 | 58 | 279

o|o|~N|o|u|l s w| v =23 Al el ol Bl Bl R 2| 3] © o N o] af B wf of =
o| o Vool sl w| v =) I ol ol Bl &l ol 2| 3] ©] ®| N| o o] A w| | =

hSIALSHGSISI ST SIS S IR SIS IS TR SIS TS TGS DS TR B Y Y Y Y Y iy gy Joury [Uury Juury ry [Ty JUury [UIFy QRury Juury

BB DDDBDBDDDBDDDD DD AW W W W W WW W W W W W wlw w ww

- 78 | 384 - 34 | 276

26 36 | 381 38 59 | 273

= - 378 - - 270

- 3 375 p 149 | 267

4 4 372 | 0] 92 | 143 | 264

= 147 | 369 - 107 | 261

= 158 | 366 - 123 | 258

5 6 363 | ] 93 | 144 | 255

6 8 360 | [1] 94 | 145 | 252

- 7 357 - 151 | 249

8 11 | 354 95 | 146 | 246

9 12 | 351 96 | 148 | 243

10 = 155 | 348 10 - 114 | 240

1 10 13 | 345 R 97 | 152 | 237

12 1 15 | 342 12 98 | 154 | 234

13 - 5 339 13 = 150 | 231

14 12 17 | 336 14 99 | 156 | 228
15 13 18 | 333 15 1 159 | 225 | []

16 = 105 | 330 16 = 14 | 222
17 14 19 | 327 17 3 2 219 | 0]

2 18 - - 324 18 - - 216

Notes: [1] Global control pin
Macrocell outputs to package pins subject to change, contact factory for latest information. Power, GND, JTAG and Global
Signals are fixed.
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XC95144 1/0 Pins (continued)

F“B';gg‘(’“ Macrocell | PQ100 | PQ160 %srgz:‘ Notes F‘;}g::" Macrocell | PQ100 | PQ160 %fg:’r‘ Notes
5 i - 65 | 213 7 1 - — 105
5 2 39 | 60 | 210 7 2 55 | 86 | 102
5 3 - 27 | 207 7 3 = 50 | 99
5 ) - 76 | 204 7 7 - 23 | 9
5 5 A 62 | 201 7 5 56 | 88 | 93
5 6 42 | 63 | 198 7 6 57 | 90 | 90
5 7 - 67 | 195 7 7 - 83 | 87
5 8 23 | 64 | 192 7 8 58 | 92 | 84
5 9 74 | 68 | 189 7 9 60 | 95 | 81
5 10 - 93 | 186 7" 70 — [ 709 | 78
5 11 25 | 69 | 183 7 1 61 % | 75
5 12 48 | 72 | 180 7 12 62 | 97 | 72
5 13 - 66 | 177 7 13 - 85 | 69
5 14 51 77 | 174 7 14 63 | 98 | 66
5 15 55 | 79 | 171 7 15 65 | 101 | 63
5 16 - 55 | 168 7 16 - 87 | 60
5 17 54 | 82 | 165 7 17 66 | 102 | 57
5 18 - — [ 162 7 18 - - 54
3 7 - — 1 159 ) 7 - - 51
6 2 79 | 124 | 156 8 2 67 | 103 | 48
6 3 - 9 | 153 8 3 — [ 128 | 45
6 7 - 91 | 150 8 Z - 16 | 42
6 5 80 | 126 | 147 8 5 68 | 104 | 39
6 6 81 | 129 | 144 8 6 69 | 106 | 36
6 7 T 131 | 141 8 7 — [ 118 | 33
6 8 8 | 133 | 138 8 8 70 | 108 | 30
6 9 83 | 134 | 135 8 9 72 [ 111 | 27
6 10 — [ 130 | 132 8 10 [ 125 | 24
6 11 84 | 135 | 129 8 11 73 | 113 | 21
6 12 87 | 138 | 126 8 12 74 | 115 | 18
6 13 — 132 | 123 8 13 119 | 15
6 14 88 | 139 | 120 8 13 75 | 116 | 12
6 15 89 | 140 | 117 8 15 76 | 117 | 9
6 16 — [ 153 | 114 8 16 — (112 | 6
6 17 o1 | 142 | 111 8 17 78 | 122 | 3
6 18 - — 108 8 18 - - 0
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XC95144 Global, JTAG and Power Pins

Pin Type PQ100 PQ160
I/O/GCKA1 24 33
I/OIGCK2 25 35
I/O/GCK3 29 42
I/OIGTST 5 6
I/OIGTS2 6 8
I/OIGTS3 3 2
I/OIGTS4 4 4
I/O/GSR 1 159
TCK 50 75
TDI 47 71
TDO 85 136
T™MS 49 73
VCOINT B V 7,569,100 10,46,94,157
Vceio 33 V5V 28,40,53,90 1,41,61,81,121,141
GND 2,23,33,46,64,71, 20,31,40,51,70,80,
77,86 99,100,110,120,127,
137,160
No Connects - -

June 1, 1996 (Version 1.0) 3-39
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XC95180 In-System
Programmable CPLD

August 1, 1996 (Version 1.1)

Advance Product Specification

Features

¢ 10 ns pin-to-pin logic delays on all pins
. fCNT to 111 MHz
¢ 180 macrocells with 4,000 usable gates
* Up to 166 user I/O pins
* 5V in-system programmable
- Endurance of 10,000 program/erase cycles
- Program/erase over full voltage and temperature
range
¢ Enhanced pin-locking architecture
* Flexible 36V18 Function Block
- 90 product terms drive any or all of 18 macrocells
within Function Block
- Global and product term clocks, output enables, set
and reset signals
* Extensive IEEE Std 1149.1 boundary-scan (JTAG)
support
* Programmable power reduction mode in each
macrocell
Slew rate control on individual outputs
User programmable ground pin capability
Extended pattern security features for design protection
High-drive 24 mA outputs with 3.3V or 5V I/O
capability
PCI compliant (-10 speed grade)
e Advanced 0.6 um CMOS 5V FastFLASH technology
* Available in 160-pin PQFP, and 208-pin HQFP
packages

Description

The XC95180 is a high-performance CPLD providing
advanced in-system programming and test capabilities for
general purpose logic integration. It is comprised of ten
36V18 Function Blocks, providing 4,000 usable gates with
propagation delays of 10 ns. See Figure 1 for the architec-
ture overview.

Power Management

Power dissipation can be reduced in the XC95180 by con-
figuring macrocells to standard or low-power modes of
operation. Unused macrocells are turned off to minimize
power dissipation.

Operating current for each design can be approximated for
specific operating conditions using the following equation:

Icc (MmA) =

MCyp (1.7) + MCyp (0.9) + MC (0.006 mA/MHz) f
Where:

MChp = Macrocells in high-performance mode
MC__p = Macrocells in low-power mode

MC = Total number of macrocells used

f = Clock frequency (MHz)

August 1, 1996 (Version 1.1)
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Figure 1: XC95180 Architecture

Note: Function Block outputs indicated by bold line drive directly to I/O Blocks
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XC95180 I/0 Pins

F‘I‘;I'g:‘:':" Macrocell |PQ160 |HQ208 %?Z:': Notes F‘;}gtc'l‘(’“ Macrocell |PQ160 |HQ208 %Srg::‘ Notes
i i 39 | 537 3 1 48 | 429
i 3 7 | 30 | 534 3 P 37 [ 49 | 4%
i 3 25 | 31 | 53 3 3 3 | 50 | 423
i 2 24 | 32 | 528 3 3 39 | 51 | 420
i 5 %5 | 33 | 525 3 5 2 | 5 | 417 | [
1 5 %6 | 34 | 522 3 6 23 | 56 | 414
1 7 — 40 | 519 3 7 B2 | 411
] 8 27 | 3 | 516 3 8 4 | 57 | 408
i 9 %8 | 36 | 513 3 9 25 | 58 | 405
i 10 59 | 37 | 510 3 10 37 | 60 | 402
1 11 30 | 38 | 507 3 1 a8 [ 61 | 399
1 12 3% | 43 | 504 3 2 29 | 63 | 3%
i 13 T 41 | 501 3 13 — 1 62 | 393
1 12 3 | 4 | 498 | 1] 3 12 50 | 64 | 390
1 15 3 | 45 | 4% 3 15 52 | 70 | 387
1 6 3% | 46 | 492 | 1] 3 6 53 | 71 | 384
1 17 3% | a7 | 489 3 7 56 | 74 | 381
i 18 - ~ 486 3 18 = — [ 387
2 ] - 14| 483 4 1 - 196 | 375
P 2 6 7 17480 | 1] 3 2 150 | 194 | 372
2 3 7 g | 477 7} 3 151 | 197 | 369
2 2 8 o [ 474 [ [ 3 7 152 | 198 | 366
2 5 9 10 | 47 7} 5 153 | 199 | 363
) 6 T | 15 | 468 3 5 154 | 200 | 360
3 7 — 1 28 | 465 2 7 ~ T 203 | 357
2 8 2 [ 16 | 462 7} 8 155 | 201 | 354
3 9 B3 [ 17 | 459 3 9 156 | 202 | 351
2 10 4 | 18 | 456 2 10 1 208 | 348
5 T 5 | 19 | 453 7} 11 158 | 205 | 345
2 2 6 | 20 | 450 2 2 159 | 206 | 342 | 1]
2 13 — 29 | 447 2 13 — 12 | 339
3 12 7 21 | 444 2 12 2 3 [ 33 | [
3 15 8 | 22 | 441 2 15 3 7 | 333
) 16 19 | 23 | 438 7 6 2 5 ] 330 | [1]
2 17 21 | 25 | 435 2 17 5 6 | 327
5 18 = — 3 3 18 - p— T

Notes: [1] Global control pin

Macrocell outputs to package pins subject to change, contact factory for latest information. Power, GND, JTAG and Global

Signals are fixed.

August 1, 1996 (Version 1.1)
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XC95180 1/0 Pins (continued)

F‘I‘B':g:"(’“ Macrocell |PQ160 |HQ208 %fg::‘ Notes F‘I‘B’I‘:::" Macrocell | PQ160|HQ208 Bosr::'r‘ Notes
5 1 - T 7 1 %0 | 213
5 3 52 | 72 | 318 7 2 & | 8 | 210
5 3 55 | 73 | 315 7 3 72 | 95 | 207
5 Z 57 | 75 | 312 7 3 74 | 97 | 204
5 5 58 | 76 | 300 7 5 76 | 99 | 201
5 6 59 | 77 | 306 7 6 77 [ 100 | 198
5 7 — [ 67 | 303 7 7 — o1 | 195
5 8 6 | 78 | 300 7 8 78 | 102 | 192
5 9 62 | 82 | 297 7 9 79 | 103 | 189
5 70 - — [ 204 7 10 — [ 701 | 186
5 11 6 | 83 | 201 7 1 82 | 110 | 183
5 12 52 | 84 | 288 7 2 83 | 111 | 180
5 13 — [ 80 | 285 7 13 — [ 06 | 177
5 12 6 | 85 | 282 7 12 84 | 112 | 174
5 15 &6 | 86 | 279 7 15 8 | 113 | 171
5 6 o7 | 87 | 276 7 16 86 | 114 | 168
5 17 &8 | 88 | 273 7 17 87 | 115 | 165
5 18 - — [ 270 7 18 - — [ 162
6 1 - 169 | 267 8 1 - 144 | 159
6 2 134 | 174 | 264 8 2 718 | 154 | 156
6 3 135 | 175 | 261 8 3 119 | 155 | 153
3 2 138 | 178 | 258 8 2 122 | 158 | 150
6 5 139 [ 179 | 255 8 5 123 | 150 | 147
6 6 140 | 180 | 252 8 6 124 | 160 | 144
6 7 — [ 183 | 249 8 7 — 51 [ 14
6 8 142 | 182 | 246 8 8 125 | 161 | 138
6 9 123 | 185 | 243 8 ) 126 | 162 | 135
6 10 — [ 189 | 240 8 10 — 65 | 132
6 11 144 | 186 | 237 8 11 128 | 164 | 129
5 12 145 | 187 | 234 8 12 129 | 166 | 126
3 13 — 195 | 231 8 13 — [ 68 | 123
5 12 146 | 188 | 228 8 12 130 | 167 | 120
3 15 147 [ 191 | 225 8 1 31 [ 170 | 117
6 16 148 | 192 | 222 8 16 32 | 171 | 114
6 17 149 | 193 | 219 8 17 133 | 173 | 111
6 18 - — [ 216 8 18 - — [ 108
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XC95180 I/0 Pins (continued)

F‘;}g:‘:" Macrocell |PQ160 |HQ208 %sr;:': Notes F‘E';:g::'"(’“ Macrocell | PQ160|HQ208 %Srgz:‘ Notes
) 1 - — 05 10 1 - .
9 ) 8 | 116 | 102 10 p 04 | 135 | 48
9 3 89 | 117 | 99 10 3 05 | 136 | 45
) 73 90 | 118 | 96 10 7} 06 | 137 | 42
) 5 91 | 121 | 93 10 5 107 | 188 | 39
9 5 9 | 122 | 90 10 6 708 | 139 | 36
9 7 — 707 | &7 10 7 — T 720 | 33
9 8 93 | 123 | 84 10 8 109 | 140 | 30
9 9 9% | 125 | 81 10 9 T | 145 | 27
9 10 — 700 | 78 10 10 — 142 | 24
9 T 96 | 126 | 75 10 T T2 | 146 | 21
9 2 o7 27 | 72 10 2 T3 | 147 | 18
9 13 — [ 119 | 69 10 13 — 143 | 15
9 14 96 | 128 | 66 10 14 714 | 148 | 12
9 15 01 | 131 | 63 10 15 715 | 149 | 9
9 16 102 [ 133 | 60 10 16 716 | 150 | 6
9 17 03 [ 134 | 57 10 17 717 | 152 | 3
9 18 - — | 54 10 18 P = 0
XC95180 Global, JTAG and Power Pins
Pin Type PQ160 HQ208
OIGCKA 3 4
TO/GCK2 35 6
TO/GCK3 e, 55
TOIGTS 6 7
TOIGTS2 8 )
7OIGTS3 2 3
VOIGTS4 3 5
TO/GSR 159 206
TCK 75 98
] 71 94
D0 136 176
™S 73 96
VoomT 5V 70,46, 94, 157 150 124 153,204
Vocio 33V V 1,47, 61, 81, 121, 141 |1, 26, 53, 65, 79, 92, 105,
132, 157, 172, 181, 184
GND 20,31, 40, 51, 70, 80, 99, | 2, 13, 24, 27, 42, 52, 66,
100, 110, 120, 127, 137, | 68, 69, 81, 93, 104, 108,
160 129, 130, 141, 156, 163,
, 177,190, 207
No Connects - -

August 1, 1996 (Version 1.1)
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XC95216 In-System
Programmable CPLD

August 1, 1996 (Version 1.1)

Preliminary Product Specification

Features

¢ 10 ns pin-to-pin logic delays on all pins
e fonTto 111 MHz
* 216 macrocells with 4800 usable gates
¢ Up to 166 user I/O pins
* 5V in-system programmable
- Endurance of 10,000 program/erase cycles
- Program/erase over full voltage and temperature
range
* Enhanced pin-locking architecture
* Flexible 36V18 Function Block
- 90 product terms drive any or all of 18 macrocells
within Function Block
- Global and product term clocks, output enables, set
and reset signals
* Extensive |IEEE Std 1149.1 boundary-scan (JTAG)
support
¢ Programmable power reduction mode in each
macrocell
Slew rate control on individual outputs
User programmable ground pin capability
Extended pattern security features for design protection
High-drive 24 mA outputs with 3.3V or5V I/O
capability :
e PCIl compliant (-10 speed grade)
* Advanced 0.6 um CMOS 5V FastFLASH technology
¢ Available in 160-pin PQFP and 208-pin HQFP
packages

Description

The XC95216 is a high-performance CPLD providing
advanced in-system programming and test capabilities for
general purpose logic integration. It is comprised of twelve
36V18 Function Blocks, providing 4,800 usable gates with
propagation delays of 10 ns. See Figure 2 for the architec-
ture overview.

Power Management

Power dissipation can be reduced in the XC95216 by con-
figuring macrocells to standard or low-power modes of
operation. Unused macrocells are turned off to minimize
power dissipation.

Operating current for each design can be approximated for
specific operating conditions using the following equation:

Icc (MA) =

MCup (1.7) + MCp (0.9) + MC (0.006 mA/MHz) f
Where:

MCyp = Macrocells in high-performance mode
MC|_p = Macrocells in low-power mode

MC = Total number of macrocells used

f = Clock frequency (MHz)

Figure 1 shows a typical calculation for the XC95216
device.
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Figure 1: Typical Icc vs. Frequency For XC95216
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Figure 2: XC95216 Architecture

Note: Function Block outputs indicated by bold line drive directly to I/O Blocks
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Absolute Maximum Ratings

Symbol Parameter . Value Units
Vee Supply voltage relative to GND -0.5t07.0 Vv
VN DC input voltage relative to GND ) -0.5to Vg + 0.5 \
V1s Voltage applied to 3-state output with respect to GND -0.5t0 Voo + 0.5 \
TsTg Storage temperature -65 to +150 °C
TsoL Max soldering temperature (10 ns @ 1/16 in = 1.5 mm) +260 °C

Warning: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are
stress ratings only, and functional operation of the device at these or any other conditions beyond those listed under
Recommended Operating Conditions is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
of time may affect device reliability. :

Recommended Operating Conditions'

Symbol Parameter Min Max

VGCINT Supply voltage for internal logic and input buffer 4.75 5.25
(4.5) (5.5)
Veeio Supply voltage for output drivers for 5 V operation 4.75 (4.5) 5.25 (5.5)
Supply voltage for output drivers for 3.3 V operation 3.0 3.6

ViL Low-level input voltage 0 0.80
ViH High-level input voltage 2.0 VeoInT +0.5
Vo Output voltage 0 Veoint + 0.5
TiN Input signal transition time 50
Note: 1. Numbers in parenthesis are for industrial-temperature range versions.

DC Characteristics Over Recommended Operating Conditions

Symbol Parameter Test Conditions Min Max Units
VoH Output high voltage for 5 V operation loH =-4.0 MA 2.4 \
Voe = Min
Output high voltage for 3.3 V operation loy=-3.2mA \'
: Ve = Min 2.4
VoL Output low voltage for 5 V operation loL=24mA 0.5 \Y
Vce = Min
.|Output low voltage for 3.3 V operation lor=10mA 0.4 v
VCC = Min
i Input leakage current Ve = Max +10.0 HA
ViN=GND or Vg
IH I/O high-Z leakage current Ve = Max +10.0 pA
V’N =GND or VCC
CiN I/O capacitance V|n = GND 10.0 pF
f=1.0 MHz
Icc Operating Supply Current V| = GND, No load 200 mA
(low power mode, active) f=1.0 MHz
August 1, 1996 (Version 1.1) 3-49
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AC Characteristics

Note: 1.fgygTEM = internal operating frequency for general purpose system designs spanning multiple FBs.

VresT

Ry

Symbol Parameter XC95216-10 | XC95216-15 | XC95216-20 | Units
Min | Max | Min | Max | Min | Max

tpp 1/O to output valid 10 15 20 ns
tsy I/O setup time before GCK 6.5 8.0 10.0 ns
ty 1/0 hold time after GCK 0 0 0 ns
tco GCK to output valid 6.5 8.0 10.0 ns
fonT 16-bit counter frequency 111 95.0 83.0 MHz
fsysTEM 1 [Multiple FB Internal Operating Frequency 67.0 55.0 50.0 MHz
tpsy I/0 setup time before p-term clock input 1.0 2.0 4.0 ns
tpH I/O hold time after p-term clock input 5.5 . 6.0 6.0 ns
tpco P-term clock to output valid 12.0 14.0 16.0 ns
toe GTS to output valid 10.0 15.0 20.0 ns
top GTS to output disable 10.0 15.0 20.0 ns
tpoE Product term OE to output valid 15.5 18.0 22.0 ns
tpoD Product term OE to output disable 15.5 18.0 22.0 ns
tpTA Product term allocator delay 2.0 2.0 2.0 ns
tFBK Internal combinatorial feedback delay 12.0 17.0 20.0 ns
twLH GCK pulse width (High or Low) 4.5 5.0 6.0 ns
frog Export Control Max. flip-flop toggle rate 111 100 83 MHz
tsLEW Slew rate time delay

Device Output o—

Output Type | Vegio VTEST Ry Ry C
50V 5.0V 160 Q 120 Q 35 pF
33V 33V 260 Q 360 Q 35 pF

IEAAA—4 Ao

Figure 3: AC Load Circuit

X5906
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XC95216 I/0 Pins

F‘g;;g:“ Macrocell | PQ160 | HQ208 %sr::p Notes F“B';g::" Macrocell | PQ160 | HQ208 | 2552" | Notes
1 1 - R T 3 1 - 537
1 2 18 | 22 | 642 3 2 32 | 43 | 534
1 3 19 | 23 | 639 3 3 33 | 44 | 531 | [
1 Z Z 28 | 636 3 3 - 39 | 528
1 5 21 25 | 633 3 5 34 | 45 | 525
1 6 22 | 30 | 630 3 6 35 | 46 | 522 | []
1 7 - ~ 627 3 7 - — 519
1 8 23 | 31 | 624 3 8 36 | 47 | 516
1 9 24 | 32 | 621 3 9 37 | 49 | 513
1 10 - 12 | 618 3 70 = 67 | 510
1 11 25 | 33 | 615 3 11 38 | 50 | 507
1 12 26 | 34 | 612 3 12 39 | 51 | 504
1 13 - — [ 609 3 13 - — 501
1 14 57 | 35 | 606 3 14 42 | 55 | 498 | 0]
1 15 28 | 36 | 603 3 15 43 | 56 | 495
1 16 29 | 37 | 600 3 16 - 80 | 492
1 17 30 | 38 | 597 3 17 74 | 57 | 489
1 18 - S Y 3 18 - — | 486
> T - =1 501 7 7 = = 483
2 2 6 7 [ 588 | [l Z 2 152 | 198 | 480
2 3 7 8 | 585 7 3 153 | 199 | 477
2 7 - 29 | 582 ) 7 — [ 196 | 474
2 5 8 9 [ 579 | 0] 2 5 164 | 200 | 471
2 6 9 70 | 576 7 6 155 | 201 | 468
2 7 = — [ 573 2 7 - — | 465
2 8 11 15 | 570 2 8 156 | 202 | 462
3 9 12 | 16 | 567 2 9 158 | 205 | 459
2 70 = — | 564 Z 70 - T
3 11 13 | 17 | 561 Z 11 159 | 206 | 453 | [
2 12 14 | 18 | 558 Z 12 2 3 [ 450 | [1]
2 13 = — 555 Z 13 - — 447
2 14 15 | 19 | 552 2 14 3 7 | 444
2 15 16 | 20 | 549 7 15 7 5 [ 441 | 1]
3 16 - 14 | 546 7 16 — | 203 | 438
2 17 17 | 21 | 543 7 17 5 6 | 435
2 18 = — [ 540 ) 18 = ~ 432
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XC95216 1/0 Pins (continued)

Function | Macrocell | PQ160 | HQG208 %sr::? Notes | | FUMClion | macrocel | PQ160 | HO208 | 852" | Notes
5 1 - — [ 429 7 1 - — 3=
5 2 75 | 58 | 426 7 2 58 | 76 | 318
5 3 47 | 60 | 423 7 3 59 | 77 | 315
5 Z - 4| 420 7 ) - 54 | 312
5 5 8 | 61 | 417 7 5 60 | 78 | 309
5 6 29 | 63 | 414 7 6 62 | 82 | 306
5 7 - — [ a1 7 7 - — | 303
5 8 50 | 64 | 408 7 8 63 | 83 | 300
5 9 52 | 70 | 405 7 9 64 | 84 | 297
5 70 — [ 709 | 402 7 10 - 91 | 294
5 11 53 | 71 | 399 7 i 65 | 85 | 291
5 12 54 | 72 | 39 7 12 66 | 86 | 288
5 13 - — [ 393 7 13 - — [ 285
5 14 55 | 73 | 390 7 14 67 | 87 | 282
5 15 56 | 74 | 387 7 15 68 | 88 | 279
5 16 - 20 | 384 7 16 - 28 | 276
5 17 57 | 75 | 381 7 17 69 | 89 | 273
5 18 - T 7 18 - — 270
3 1 p - 375 8 1 - - 267
6 2 140 | 180 | 372 8 2 126 | 162 | 264
6 3 142 | 182 | 369 8 3 128 | 164 | 261
6 2 — [ 208 | 366 8 Z — [ 143 | 258
6 5 143 | 185 | 363 8 5 129 | 166 | 255
6 6 144 | 186 | 360 8 6 130 | 167 | 252
6 7 - — [ 357 8 7 - — [ 249
6 8 145 | 187 | 354 8 8 131 | 170 | 246
6 9 146 | 188 | 351 8 9 132 | 171 | 243
3 70 — [ 183 | 348 8 70 — [ 195 | 240
6 11 147 | 191 | 345 8 1 133 | 173 | 237
6 12 148 | 192 | 342 8 12 134 | 174 | 234
6 13 - — [ 339 8 13 = — [ 231
6 14 749 | 193 | 336 8 14 135 | 175 | 228
6 15 150 | 194 | 333 8 15 138 | 178 | 225
6 16 — [ 169 | 330 8 16 — [ 189 | 222
6 7 151 | 197 | 327 8 17 139 | 179 | 219
6 18 - — [ 324 8 18 - 216
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XC95216 1/0 Pins (continued)

Function | Macrocell | PQ160 | HQ208 | 553N | Notes | | FURCtion | macrocenl | Pat60 | HQ208 | 35037 | Notes
9 1 - S N TE) 11 1 - — [ 105
9 3 72 | 95 | 210 1 2 87 | 115 | 102
9 3 74 | 97 | 207 11 3 86 | 116 | 99
9 7 ~ 701 | 204 11 Z — [ 119 | 9%
9 5 76 | 99 | 201 11 5 89 | 117 | 93
9 6 77 | 100 | 198 11 6 90 | 118 | 90
9 7 - ~ [ 195 11 7 - - 87
9 8 78 | 102 | 192 11 8 91 | 121 | o4
9 9 79 | 103 | 189 11 9 9 | 122 | e
9 10 - 90 | 186 11 10 — [ 707 | 78
9 11 82 | 110 | 183 1 11 93 | 123 | 75
9 12 83 | 111 | 180 1 12 95 | 125 | 72
9 13 - — 177 11 13 - - 69
9 14 84 | 112 | 174 11 14 96 | 126 | 66
9 15 85 | 113 | 171 11 15 97 | 127 | 63
9 16 - 62 | 168 11 16 — 1120 | 60
9 17 8 | 114 | 165 11 17 98 | 128 | 57
9 18 - S T 11 18 - = 54
70 7 - — 1 159 > 7 - - 51
70 2 113 | 147 | 156 12 2 101 | 131 | 48
10 3 114 | 148 | 153 12 3 702 | 133 | 45
70 2 — | 144 | 150 12 7 — | 106 | 42
10 5 115 | 149 | 147 12 5 103 | 134 | 39
10 6 116 | 150 | 144 12 6 104 | 135 | 36
10 7 Z SV 12 7 = = 33
10 8 117 | 152 | 138 12 8 105 | 136 | 30
10 9 118 | 154 | 135 12 9 106 | 137 | 27
70 10 — [ fes | 132 12 10 151 | 24
70 11 119 | 155 | 129 12 11 107 | 138 | 21
10 12 125 | 158 | 126 12 12 108 | 139 | 18
70 13 - ~ 123 12 13 - - 15
10 14 123 | 159 | 120 12 14 709 | 140 | 12
10 15 124 | 160 | 117 12 15 111 | 145 | 9
10 16 — 165 | 114 12 16 [ 142 | &
70 17 125 | 161 | 111 12 17 172 | 146 | 3
10 18 - — | 108 12 18 - - 0
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XC95216 Global, JTAG and Power Pins

Pin Type PQ160 HQ208

1/0/GCK1 33 44

1/0/GCK2 35 46

1/0/GCK3 42 55

I/O/GTS1 6 7

1/0/GTS2 8 9

1/0/GTS3 2 3

1/0/GTS4 4 5

I/O/GSR 159 206
TCK 75 98
TDI 71 94
TDO 136 176
T™S 73 96

VeoINT B V 10,46,94,157 11, 59, 124, 153, 204
Vceio 33 VBV 1,41,61,81,121,141 1,26, 53, 65, 79, 92, 105, 132,
) 157,172, 181,184

GND 20, 31, 40, 51, 70, 80, 99, 100, |2, 13, 24,27, 42, 52, 66, 68, 69,

110, 120, 127, 137, 160

81, 93, 104, 108, 129, 130, 141,
156, 163, 177, 190, 207

No Connects

3-54
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Ordering Information
XC95216 - 10 PQ 208 C

Device Type - Temperature Range
Speed Number of Pins
Package Type
Speed Options Temperature Options
-20 20 ns pin-to-pin delay o] Commercial 0°Cto 70°C
-15 . 15 ns pin-to-pin delay ! Industrial -40°C to 85°C

-10 10 ns pin-to-pin delay
Packaging Options

PQ160 160-Pin Plastic Quad Flat Pack (PQFP)
HQ208 208-Pin Power Quad Flat Pack (HQFP)

Component Availability

Pins 44 84 100 160 208

Type Plastic | Plastic | Plastic | Plastic | Plastic | Plastic | Power
PLCC | VQFP | PLCC | PQFP | TQFP | PQFP | QFP
44 | Va4
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XC95288 In-System
Programmable CPLD

June 1, 1996 (Version 1.0)

Advance Product Specification

Features

* 10 ns pin-to-pin logic delays on all pins
¢ fonTto 111 MHz
* 288 macrocells with 6,400 usable gates
e Up to 292.user I/O pins
* 5V in-system programmable
- Endurance of 10,000 program/erase cycles
- :'Program/erase over full voltage and temperature
range
* Enhanced pin-locking architecture
* Flexible 36V18 Function Block
- . 90 product terms drive any or all of 18 macrocells
within Function Block
- Global and product term clocks, output enables, set
and reset signals
¢ Extensive IEEE Std 1149.1 boundary-scan (JTAG)
support
* Programmable power reduction mode in each
macrocell
Slew rate control on individual outputs
User programmable ground pin capability
Extended pattern security features for design protection
High-drive 24 mA outputs with 3.3V or 5V I/O
capability '
¢ PCIl compliant ( -10 speed grade)
* Advanced 0.6 um CMOS 5V FastFLASH technology
¢ Available in a 208-pin and 304-pin HQFP packages

Description

The XC95288 is a high-performance CPLD providing
advanced in-system programming and test capabilities for
general purpose logic integration. It is comprised of sixteen
36V18 Function Blocks, providing 6,400 usable gates with
propagation delays of 10 ns. See Figure 1 for the architec-
ture overview.

Power Management

Power dissipation can be reduced in the XC95288 by con-
figuring macrocells to standard or low-power modes of
operation. Unused macrocells are turned off to minimize
power dissipation.

Operating current for each design can be approximated for
specific operating conditions using the following equation:

Icc (MA) =

MCyp (1.7) + MC_p (0.9) + MC (0.006 mA/MHz) f
Where:

MCp = Macrocells in high-performance mode
MC/ p = Macrocells in low-power mode

MC = Total number of macrocells used

f = Clock frequency (MHz)

June 1, 1996 (Version 1.0)
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Figure 1: XC95288 Architecture
Note: Function Block outputs indicated by bold line drive directly to I/O Blocks
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XC95288 I/0 Pins

F"'B':;:: " | Macrocell HQ208 Bosrg::' Notes FuB';::: n Macrocell [HQ208 %Sr;::_‘ Notes
1 1 - 861 3 1 - 753
1 2 28 858 3 2 38 750
1 3 29 855 3 3 39 747
1 4 - 852 3 4 - 744
1 5 30 849 3 5 40 741
1 6 31 846 3 6 41 738
1 7 - 843 3 7 - 735
1 8 32 840 3 8 43 732
1 9 - 837 3 9 - 729
1 10 33 834 3 10 44 726 [1]
1 11 - 831 3 11 - 723
1 12 34 828 3 12 45 720
1 13 - 825 3 13 - 717
1 14 35 822 3 14 46 714 [1]
1 15 36 819 3 15 47 711
1 16 - 816 3 16 - 708
1 17 37 813 3 17 48 705
1 18 - 810 3 18 - 702
2 1 - 807 1 1 = 699
2 2 15 804 4 2 3 696 1]
2 3 16 801 4 3 4 693
2 4 - 798 4 4 - 690
2 5 17 795 4 5 5 687 1]
2 6 18 792 4 6 6 684
2 7 - 789 4 7 - 681
2 8 19 786 4 8 7 678 ]
2 9 - 783 4 9 - 675
2 10 20 780 4 10 8 672
2 1 - 777 4 11 - 669
2 12 21 774 4 12 9 666 [
2 13 - 771 4 13 - 663
2 14 22 768 4 14 10 660
2 15 23 765 4 15 12 657
2 16 - 762 4 16 - 654
2 17 25 759 4 17 14 651
2 18 - 756 4 18 - 648

Notes: [1] Global control pin
Macrocell outputs to package pins subject to change, contact factory for latest information. Power, GND, JTAG and Global
Signals are fixed.
Consult factory for HQ304 pinouts.
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XC95288 I/0 Pins (continued)

F‘érl'gg"(’“ Macrocell |HQ208 %Srgz:‘ Notes 'F‘;:g:"(’“ Macrocell |HQ208 %f::‘: Notes
5 ] — 1 645 7 7 Y
5 2 29 | 642 7 2 62 | 534
5 3 50 | 639 7 3 63 | 531
5 3 ~ [ 6% 7 7 T
5 5 51 | 633 7 5 64 | 525
5 6 54 | 630 7 6 66 | 522
5 7 T 627 7 7 — 1 519
5 8 55 | 624 | [] 7 8 67 | 516
5 9 ~ 621 7 9 ~ [ 513
5 10 56 | 618 7 10 69 | 510
5 11 — 615 7 11 [ 507
5 2 57 | 612 7 12 70 | 504
5 13 = 609 7 13 ~ T 501
5 14 58 | 606 7 12 71 | 498
5 15 60 | 603 7 15 75 | 495
5 16 — [ 600 7 16 — 1 492
5 17 61 | 597 7 17 73 | 489
5 18 — 1 594 7 18 = 486
5 7 p——CT 5 7 — T
5 2 97 | 588 8 2 186 | 480
6 3 798 | 585 8 3 187 | 477
6 7 — 582 8 7 T
6 5 199 | 579 8 5 188 | 471
6 6 200 | 576 8 6 180 | 468
6 7 — [ 573 8 7 — [ 465
6 8 201 | 570 8 8 91 | 462
6 9 — 567 8 9 — | 459
5 10 202 | 564 8 10 195 | 456
6 11 — [ 561 8 11 — T
6 12 203 | 558 8 12 193 | 450
5 13 | 55 8 13 — [ 447
6 14 505 | 552 8 14 o4 | 444
5 15 206 | 549 | ] 8 15 195 | 441
5 16 | 546 8 16 T
6 17 508 | 543 8 17 796 | 435
6 18 T 8 18 — 43

Note: [1] Global control pin
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XC95288 I/0 Pins (continued)

FUBT::: n Macrocell {HQ208 Bosr::': Notes Flg;g:: n Macrocell |HQ208 %Srgzl: Notes
9 1 - 429 11 1 - 321
9 2 74 426 11 2 87 318
9 3 75 423 11 3 88 315
9 4 - 420 11 4 - 312
9 5 76 417 11 5 89 309
9 6 77 414 11 6 90 306
9 7 - 411 11 7 - 303
9 8 78 408 11 8 91 300
9 9 - 405 11 9 - 297
9 10 80 402 11 10 95 294
9 11 82 399 1 11. 97 291
9 12 83 396 11 12 99 288
9 13 - 393 11 13 - 285
9 14 84 390 11 14 100 282 -
9 15 85 387 11 15 101 279
9 16 - 384 ) 11 16 - 276
9 17 86 381 11 17 102 273
9 18 - 378 11 18 - 270
10 7 — | 375 2 1 = 267
10 2 170 372 12 2 158 264
10 3 171 369 12 3 159 261
10 4 - 366 12 4 - 258
10 5 173 363 12 5 160 255
10 6 174 360 12 6 161 252
10 7 - 357 12 7 - 249
10 8 175 354 12 8 162 246
10 9 - 351 12 9 - 243
10 10 178 | 348 12 10 164 240
10 11 179 345 12 11 165 237
10 12 180 342 12 12 166 234
10 13 - 339 |- 12 13 - 231
10 14 182 336 12 14 167 228
10 15 183 333 12 15 168 225
10 16 = 330 12 16 - 222
10 17 185 327 12 17 169 219
10 18 - 324 12 18 - 216
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XC95288 I/0 Pins (continued)

Ftér;g:;n Macrocell |HQ208 %srz:: Notes FuBr:;:’::‘c(m Macrocell |HQ208 %srzz:' Notes
13 1 - 213 15 1 - 105
13 2 103 210 15 2 117 102
13 3 106 207 15 3 118 99
13 4 - 204 15 4 - 96
13 5 107 201 15 5 119 93
13 6 109 198 15 6 120 90
13 7 - 195 15 7 - 87
13 8 110 192 15 8 121 84
13 9 - 189 15 9 - 81
13 10 111 186 15 10 122 78
13 11 112 183 15 11 123 75
13 12 113 180 15 12 125 72
13 13 - 177 15 13 - 69
13 14 114 174 15 14 126 66
13 15 115 171 15 15 127 63
13 16 - 168 15 16 - 60
13 17 116 165 15 17 128 57
13 18 - 162 15 18 - 54
14 1 - 159 16 1 - 51
14 2 144 156 16 2 131 48
14 3 145 153 16 3 133 45
14 4 - 150 16 4 - 42
14 5 146 147 16 5 134 39
14 6 147 144 16 6 135 36
14 7 - 141 16 7 - 33
14 8 148 138 16 8 136 30
14 9 - 135 16 9 - 27
14 10 149 132 16 10 137 24
14 1 150 129 16 11 138 21
14 12 151 126 16 12 139 18
14 13 - 123 16 13 - 15
14 14 152 120 16 14 140 12
14 15 154 117 16 15 142 9
14 16 - 114 16 16 - 6
14 17 155 111 16 17 143 3
14 18 — 108 16 18 - 0
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XC95288 Global, JTAG and Power Pins

PinType HQ208
I/0/GCK1 a4
I/0/GCK2 26
I/O/GCK3 55
I/O/GTS1 7
I/OIGTS2 9
I/O/GTS3 3
I/OIGTS4 5
1/0/GSR 206
TCK 08
TDI 94
TDO 176
TMS 96
Veeint 5V 11,59,124,153,204
Vecio 33 VBV 1,26,53,65,79,92,105,
132,157,172,181,184
GND 2,13,24,27,42,52,68,81,

93,104,108,129,130,
141,156,163,177,
190,207

No Connects

June 1, 1996 (Version 1.0)
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XC95432 In-System
Programmable CPLD

June 1, 1996 (Version 1.0)

Advance Product Specification

Features

* 10 ns pin-to-pin logic delays on all pins
. fCNT to 111 MHz
¢ 432 macrocells with 9,600 usable gates
* Up to 232 user I/O pins
* 5V in-system programmable
- Endurance of 10,000 program/erase cycles
- Program/erase over full voltage and temperature
range
* Enhanced pin-locking architecture
* Flexible 36V18 Function Block
- 90 product terms drive any or all of 18 macrocells
within Function Block
- Global and product term clocks, output enables, set
and reset signals
e Extensive IEEE Std 1149.1 boundary-scan (JTAG)
support
* Programmable power reduction mode in each
macrocell
Slew rate control on individual outputs
User programmable ground pin capability
Extended pattern security features for design protection
High-drive 24 mA outputs with 3.3V or 5V I/O
capability
e Advanced 0.6 um CMOS 5V FastFLASH technology
¢ Available in a 304-pin HQFP package

Description

The XC95432 is a high-performance CPLD providing
advanced in-system programming and test capabilities for
general purpose logic integration. It is comprised of twenty-
four 36V18 Function Blocks, providing 9,600 usable gates
with propagation delays of 10 ns.

June 1, 1996 (Version 1.0)
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XC95576 In-System
Programmable CPLD

June 1, 1996 (Version 1.0)

Advance Product Specification

Features

12 ns pin-to-pin logic delays on all pins

fCNT to 100 MHz

576 macrocells with 12,800 usable gates

Up to 232 user I/O pins

5V in-system programmable

- Endurance of 10,000 program/erase cycles

- Program/erase over full voltage and temperature
range

Enhanced pin-locking architecture

Flexible 36V18 Function Block

- 90 product terms drive any or all of 18 macrocells
within Function Block

- Global and product term clocks, output enables, set
and reset signals

Extensive IEEE Std 1149.1 boundary-scan (JTAG)

support

Programmable power reduction mode in each

macrocell

Slew rate control on individual outputs

User programmable ground pin capability

Extended pattern security features for design protection

High-drive 24 mA outputs with 3.3V or 5V I/O

capability

Advanced 0.6 um CMOS 5V FastFLASH technology

Available in a 304-pin HQFP package

Description

The XC95576 is a high-performance CPLD providing
advanced in-system programming and test capabilities for
general purpose logic integration. It is comprised of thirty-
two 36V 18 Function Blocks, providing 12,800 usable gates
with propagation delays of 12 ns.

June 1, 1996 (Version 1.0)
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Product Specification

Features

* High-performance Complex Programmable Logic

Devices (CPLDs)
- 5/7.5 ns pin-to-pin speeds on all fast inputs
- Up to 167 MHz maximum clock frequency
100% PCI compliant
High-drive 24 mA output
I/O operation at 3.3V or5V
Meets JEDEC Standard (8-1A) for 3.3V 0.3V
100% interconnect matrix
- Maximizes resource utilization
- Wire-AND capability via SMARTswitch
* High-speed arithmetic carry network
- 1 nsripple-carry delay per bit
- 43 to 61 MHz 18-bit accumulators
* Multiple independent clocks
* Each input programmable as direct, latched, or
registered
¢ Power management options
¢ Multiple security bits for design-protection

e o o o o

* Supported by industry standard design and verification

tools
¢ Advanced Dual-Block architecture
- Fast Function Blocks
- High-Density Function Blocks
(XC7354, XC7372, XC73108, XC73144)
* 0.8 u CMOS EPROM technology

The XC7300 Family

Description

The XC7300 family employs a unique Dual-Block architec-
ture that provides high speed operations via Fast Function
Blocks and/or high density capability via High Density
Function Blocks.

Fast Function Blocks (FFBs) provide fast, pin-to-pin speed
and logic throughput for critical decoding and ultra-fast
state machine applications. High-Density Function Blocks
(FBs) provide maximum logic density and system-level fea-
tures to implement complex functions with predictable tim-
ing for adders and accumulators, wide functions and state
machines requiring large numbers of product terms, and
other forms of complex logic. See Figure 1.

In addition, the XC7300 architecture employs the Universal
Interconnect Matrix (UIM) which guarantees 100% inter-
connect of all internal functions. This interconnect scheme
provides constant, short interconnect delays for all routing
paths through the UIM. Constant interconnect delays sim-
plify device timing and guarantee design performance,
regardless of logic placement within the chip.

The UIM provides an intrinsic wire-AND capability called
SMARTswitch. Transferring functions into the UIM con-
serves macrocell logic. This increases the total logic capac-
ity of the device. The wire-AND capability also significantly
increases the signal fan-in of each function block. All Xilinx-
supported CPLD design. tools automatically implement
SMARTswitch. .

XC7318 XC7336 XC7354 XC7372 XC73108 | XC73144

Typical 22V10 Equivalent 1.5-2 3-4 6 8 12 16
Number of Macrocells 18 36 54 72 108 144
Number of Function Blocks 2 4 6 8 12 16
Number of Flip-Flops ; 18 36 108 - - 126 198 276
Number of Fast Inputs . 12 12 12 12 12 12
Number of Signal Pins 38 38 58 84 120 156
June 1, 1996 (Version 1.0) 3-71
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I T X3204

Figure 1: XC7300 Device Block Diagram

All XC7300 Dual-Block CPLDs include programmable
power management features to specify high-performance
or low-power operation on an individual macrocell-by-mac-
rocell basis. Unused macrocells are automatically turned
off to minimize power dissipation. Designers can operate
speed-critical paths at maximum performance, while non-
critical paths dissipate less power.

Fast Function Blocks

The FFB has 24 inputs that can be individually selected
from the UIM, 12 fast input pins, or the nine macrocell feed-
backs from the FFB. The programmable AND array in each
FFB generates 45 product terms to drive the nine macro-
cells in each FFB. Each macrocell can be configured for
registered or combinatorial logic. See Figure 2.

Five product terms from the programmable AND array are
allocated to each macrocell. Four of these product terms
are ORed together and may be optionally inverted before
driving the input of a programmable D-type flip-flop. The
fifth product term drives the asynchronous active-High pro-
grammable Reset or Set Input to the macrocell flip-flop. The
flip-flop can be configured as a D-type or Toggle flip-flop, or
transparent for combinatorial outputs.

Two FFB macrocell differences exist between the XC7318/
XC7336/XC73144 and the XC7354/XC7372/XC73108.

In the XC7318, XC7336 and XC73144, five product terms
from the programmable AND array are allocated to each
macrocell. Four of these product terms are OR'd together
and may be optionally inverted before driving the input of a

programmable D-type flip-flop. The fifth product term drives
the asynchronous active High programmable Set or Reset
input to the macrocell flip-flop. The flip-flop can be config-
ured as a D-type or Toggle flip-flop, or transparent for com-
binatorial outputs. See Figure 2.

In the XC7354, XC7372 and XC73108, five product terms
from the programmable AND array are allocated to each
macrocell. Four of these product terms are OR'd together,
inverted and drive the input of a programmable D-type flip-
flop. The fifth product term drives the asynchronous active
High programmable Set input to the macrocell flip-flop. The
flip-flop can be configured as a D-type flip-flop or transpar-
ent for combinatorial outputs. See Figure 3.

The programmable clock source is one of two global Fast-
Clock signals (FCLKO or FCLK1) that are distributed with
short delay and minimal skew over the entire chip.

The FFB macrocells drive chip outputs directly through 3-
state output buffers. Each output buffer can be individually
controlled by one of two dedicated Fast Output Enable
inputs or permanently enabled or disabled. The macrocell
output can also be routed back as an input to the FFB and
the UIM.

Each FFB output is capable of sinking 24 mA when
Veeio = 5 volts. These include all outputs on the XC7318
and XC7336 devices and all Fast Outputs (FOs) on the
XC7354, XC7372, XC73108, and XC73144 devices.

Unlike other |/Os, the FFB inputs do not have an input reg-
ister.
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Figure 2: Fast Function Block and Macrocell Schematic for the XC731 8, XC7336, and XC73144
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Product Term Assignment

Each macrocell sum-of-product OR gates can be expanded
using the FFB product term assignment scheme. Product
term assignment transfers product terms in increments of
four product terms from one macrocell to the neighboring
macrocell (Figure 4). Complex logic functions requiring up
to 36 product terms can be implemented using all nine
macrocells within the FFB. When product terms are
assigned to adjacent macrocells, the product term normally
dedicated to the Set or Reset function becomes the input to
the macrocell register.

From Previous Global
Macrocell Clocks

D

4 E DWF:D‘M a

Single-Product-
Term Assignment

Output r
Polarity

MCy T

Eight-Product-
Term Assignment

SR
DT Q

*
Output
Polarity
MCp,1 =

Figure 4: Fast Function Block Product Term Assignment

X5220

High-Density Function Blocks

The XC7354, XC7372, XC73108 and XC73144 devices
contain multiple, High-Density FBs linked though the UIM.
Each FB contains nine macrocells. Each macrocell can be

configured for either registered or combinatorial logic. A
detailed block diagram of the FB is shown in Figure 5.

Each FB receives 21 signals and their complements from
the UIM and an additional three inputs from the Fast Input
(F1) pins.

Shared and Private Product Terms

Each macrocell contains five private product terms that can
be used as the primary inputs for combinatorial functions
implemented in the Arithmetic Logic Unit (ALU), or as indi-
vidual Reset, Set, Output-Enable, and Clock logic functions
for the flip-flop. Each FB also provides an additional 12
shared product terms, which are uncommitted product
terms available for any of the nine macrocells within the FB.

Four private product terms can be ORed together with up to
four shared product terms to drive the D1 input to the ALU.
The D2 input is driven by the OR of the fifth private product
term and up to eight of the remaining shared product terms.
The shared product terms add no logic delay, and each
shared product term can be connected to one or all nine
macrocells in the FB.

Arithmetic Logic Unit

The functional versatility of each macrocell in the FB is

enhanced through additional gating and control functions

available in the ALU. A detailed block diagram of the
XC7300 ALU is shown in Figure 6.

The ALU has two programmable modes; logic and arith-
metic. In logic mode, the ALU functions as a 2-input func-
tion generator using a 4-bit look-up table that can be
programmed to generate any Boolean function of its D1
and D2 inputs as illustrated in Table 1.

The function generator can OR its inputs, widening the OR
function to a maximum of 17 inputs. It can AND them, which
means that one sum-of-products can be used to mask the
other. It can also XOR them, toggling the flip-flop or com-
paring the two sums of products. Either or both of the sum-
of-product inputs to the ALU can be inverted, and either or
both can be ignored.
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Figure 5: High-Density Function Block and Macrocell Schematic

Table 1: Function Generator Logic Operations Therefore, the ALU can implement one additional layer of
logic without any speed penalty.
Function In arithmetic mode, the ALU block can be programmed to
D1:+: D2 D1:+: D2 generate the arithmetic sum or difference of the D1 and D2
D1*D2 D1*D2 inputs. Combined with the carry input from the next lower
D1 + D2  Di+D2 macrocell, the ALU operates as a 1-bit full adder generating
a carry output to the next higher macrocell. The carry chain
D1 D2 propagates between adjacent macrocells and also crosses
D1 D2 the boundaries between FBs. This dedicated carry chain
D1*D2 D1 *D2 overcomes the inherent speed and density problems of the
D1 +D3 D7 + D2 trad.itional (?PLD architecture when trying to perform arith-
metic functions.
Avithmetic Logic Uit (ALU) Carry Output Carry Lookahead
1 >— Each FB provides a carry lookahead generator capable of
D anticipating the carry across all nine macrocells. The carry
| lookahead generator reduces the ripple-carry delay of wide
sl = arithmetic functions such as add, subtract, and magnitude
Products Function o Kt compare to that of the first nine bits, plus the carry looka-
s £ Ganeraor D A head delay of the higher-order FBs.
ucts
— Macrocell Flip-Flop S ;
cmome ¥ | The ALU block output drives the input of a programmable
Carry Input X320 D-type flip-flop. The flip-flop is triggered by the rising edge
Figure 6: ALU Schematic of the clock input, but it can be configured as transparent,
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making the Q output identical to the D input, independent of
the clock, or as a conventional flip-flop.

The macrocell clock source is programmable and can be
one of the private product terms or one of two global Fast-
CLK signals (FCLKO and FCLK1). Global FastCLK signals
are distributed to every macrocell flip-flop with short delay
and minimal skew.

The asynchronous Set and Reset product terms override
the clocked operation. If both asynchronous inputs are
active simultaneously, Reset overrides Set.

In addition to driving the chip output buffer, the macrocell
output is routed. back as an input to the UIM. One private
product term can be configured to control the Output
Enable of the output buffer and/or the feedback to the UIM.
If it is configured to control UIM feedback, the Output
Enable product term forces the UIM feedback line High
when the macrocell output is disabled.

Universal Interconnect Matrix

The UIM receives inputs from each macrocell output, /O
pin, and dedicated input pin. Acting as fully connected
crossbar switch, the UIM generates 21 output signals to
each FB and 24 output signals to each FFB.

Each UIM input can be connected to any UIM output. The
UIM delay is constant, regardless of the routing distance,
fan-out, or fan-in. ‘

When multiple UIM inputs are connected to the same out-
put, their wire-AND is formed by using internally available
inversions. This AND logic can also be used to implement
wide NAND, OR or NOR functions. This offers an additional
level of logic without any speed penalty.

A macrocell feedback signal that is disabled by the output
enable product term represents a High input to the UIM.
Programming several such macrocell outputs onto the
same UIM output emulates a 3-state bus line. If one of the
macrocell outputs is enabled, the UIM output assumes the
enabled output’s level.

Input/Output Blocks

Macrocells drive chip outputs directly through 3-state out-
put buffers, each individually controlled by the Output
Enable product term mentioned above. The macrocell out-
put can-be inverted. An additional configuration option
allows the output to be disabled permanently. Two dedi-
cated FastOE inputs can also be configured to control any
of the chip outputs instead of, or in conjunction with, the
individual Output Enable product term. See Figure 7.

< Fast OEQ
< Fast OE1

Feedback
toUIM

To UM

To Function Block
AND-Array (on
Fast Input

Pins Only)

Input and
1/O Pins Only

1/0, FCLK/O, CKEN/O
and FOE/O
Pins Only

> IOPin

] FastCLKO

] FastCLK1
] FastCLK2

) Global
.J’ Select

X5463

Figure 7: Input/Output Schematic (except XC7318/XC7336 which do not include /O flip-flops)
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Output buffers; except those connected to FFBs, can sink
12 mA when Vg0 = 5 V. FFB outputs can sink 24 mA
when Voo =5V.

Each signal input to the chip is.connected to a programma-

ble input structure that can be configured as direct, latched,
or registered. The latch and flip-flop can use one of two
FastCLK signals as latch enable or clock. The two FastCLK
signals are FCLKO and a global choice. of either FCLK1 or
FCLK2. Latches are transparent when FastCLK is High,
and flip-flops clock on the rising edge of FastCLK. The flip-
flop includes an active-low clock enable, which when High,
holds the present state of the flip-flop and inhibits response
to the input signal. The clock enable source is one of two
global Clock Enable signals (CEO and CET). An additional
configuration option is polarlty inversion for each input sig-
nal.

3.3V or 5V Interface Configuration

XC7300 devices can be used in systems with two different
supply voltages: 3.3 V-and 5 V. Each XC7300 device has
separate Vg connections to the internal logic and input
buffers (VCC|NT) and to the I/O drivers (VCCIO)' VCC|NTkmUSt
always be connected to a nominal 5 V supply, while Vo
may be connected to either 3.3V or 5 V, depending on the
output interface requirement.

When Vggo is connected to 5V, the input thresholds are
TTL levels, compatible with 3.3 V and 5V logic. The output
High levels are also TTL compatible. When V¢ o is con-
nected to 3.3V, the input thresholds are still TTL levels, and
the outputs pull up to the 3.3 V rail. This makes the XC7300
family ideal for interfacing directly to 3.3 V components. In
addition, the output structure is designed so the 1/0 can
also safely interface to a mixed 3.3V and 5V bus.

Power-On Characteristics/Master
Reset

Each XC7300 device undergoes a short internal
initialization sequence upon device powerup. During this
time (tgeseT), the outputs remain 3-stated while the device
is configured from its internal EPROM array and all
registers are initialized. If the MR pin is tied to Voo the
initialization sequence is completely transparent to the user
and is completed in tgeget after Voont has reached 4.75
V. If MR is held low while the device is powering up, the
internal initialization sequence 'begins and outputs will
remain 3-stated until the sequence is complete and MR is
brought High. V¢ rise must be monotonic to ensure the
initialization sequence is performed correctly.

For additional flexibility, the MR pin is provided so the
device can be reinitialized after power is applied. On the
falling edge of MR, all outputs become 3-stated and the ini-
tialization sequence begins. The outputs remain 3-stated
until the internal initialization sequence is complete and MR
is brought High. The minimum MR pulse with is tyyg. If MR

is brought high after tyg, but before tgegeT, the outputs
will become active after tgegeT It is essential that the MR
pin remain static during power on reset (tgeseT)-

During the initialization sequence; all input registers or
latches are preloaded High and all FB and FFB macrocell
registers are preloaded to a known state. For FFB macro-
cell registers where the Set/Reset product term is defined,
the preload is accomplished by asserting the product term
shortly before the end of the initialization sequence. When
the Set/Reset product term is configured as Reset, the reg-
ister preload value is Low. When the Set/Reset ‘product
term is configured ‘as Set, the register preload value is
High. For FFB macrocell registers where the Set/Reset
product term is not used, the register preload value is High.

For FB macrocell registers, the preload value is defined by
a separate preload configuration bit, independent of the Set
and Reset product terms. The value of this preload config-
uration bit may be determined by the user. If unspecmed
the register preload value is Low.

Power Management

The XC7300 family features a power-management scheme
permitting non-speed-critical paths of a design to be oper-
ated at reduced power. Overall power dissipation is often
reduced significantly, since, in most systems only a small
portion is speed critical.

Macrocells can individually be specified for high perfor-
mance or low power operation by adding attributes to the
logic schematic, or declaration statements to the behavioral
description. To further reduce power dissipation, unused
FBs are turned off and unused macrocells in used FBs are
configured for low power operation.

Erasure Characteristics

In windowed packages, the EPROM array can be erased by
exposure to UV light with wavelengths of approximately
4000 A. The recommended erasure time is approximately 1
hr. when the device is placed within 1 in. of an UV lamp with
12,000 pW/cm? power rating. To prevent unintentional
exposure, place opaque labels over the device window.

When the device is exposed to high intensity UV light for
much longer periods, permanent damage can occur. The
maximum integrated dose the XC7300 CPLDs can be
exposed to without damage is 7000 W e s/cm?, or approxi-
mately one week at 12,000 pW/cm?2.

Design Recommendations

For proper operation, all unused input and 1/O pins must be
connected to a valid logic level (High or Low). The recom-
mended decoupling for all V¢ pins should total 1 pF using
high-speed (tantalum or ceramic) capacitors.

June 1, 1996 (Version 1.0)
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Use electrostatic discharge (ESD) handling procedures
with the XC7300 CPLDs to prevent damage to the device
during programming, assembly, and test.

Design Security

Each member of the XC7300 family has a multibit security
system that controls access to the configuration pro-
grammed into the device. This security scheme uses multi-
ple EPROM bits at various locations within the EPROM
array to offer a higher degree of design security than other
EPROM and fused-based devices. Programmed data
within EPROM cells is invisible—even when examined
under a microscope~and cannot be selectively erased. The
EPROM security bits, and the device configuration data,
reset when the device is erased.

High-Volume Production
Programming
The XC7300 family is available as a factory programmed

product. For factory programming procedures, contact your
local Xilinx representative.

XACTstep Development System

The XC7300 CPLD family is fully supported by the Xilinx
XACTstep development system. The designer can create
the design using ABEL, schematics, equations, VHDL or
other HDL languages in a variety of software front-end
tools. The XACTstep development system can be used to
implement the design and generate a bitmap which can be
used to program the XC7300 devices.

Timing Model

Timing within the XC7300 family is accurately determined
using external timing parameters from the device data
sheet, a variety of CAE simulators, or with the timing model
shown in Figure 8.

The timing model is based on the fixed internal delays of
the XC7300 architecture which consists of four basic parts:
1/0 Blocks, the UIM, FFBs and FBs. The timing model iden-
tifies the internal delay paths and their relationships to ac
characteristics. Using this model and the ac characteristics,
designers can calculate the timing information for a partic-
ular device.
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Combinational Switching Characteristics
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S XILINX

XC7318 :
18-Macrocell CMOS CPLD

June 1, 1996 (Version 1.0)

Product Specification

Features

e o o o

Ultra high-performance Complex Programmable Logic
Devices (CPLDs) .

- 5 ns pin-to-pin speeds on all fast inputs

- Up to 167 MHz maximum clock frequency

100% PCI compliant

High-drive 24 mA output

1/0 operation at 3.3V or5V

Meets JEDEC Standard (8-1A) for 3.3V £0.3V
100% interconnect matrix

- Maximizes resource utilization

- Wire-AND capability via SMARTswitch

Multiple security bits for design protection”
Incorporates two PAL-like 24V9 Fast Function Blocks
0.8 p CMOS EPROM technology

Available in 44-pin PQFP and PLCC packages

General Description

The XC7318 is a high performance CPLD providing gen-
eral purpose logic integration. It consists of two PAL-like
24V9 Fast Function Blocks interconnected by the 100%-
populated Universal Interconnect Matrix (UIM™). See
Figure 1 for the architecture overview.

11

-1
PQ44 PC44 ; 2‘ rEBr_ N l PC44 PQ44
39 1 VR > MC1-1 > oF - 7 1
12 MC1-2 —> 10 8 2
40 -2 VR MC13 —io 9 3
4. .3 VR > 5 MC1-4 Suw - 1.5
AND
42° 4 R > v - MC1-5 >0 12 6
PO e S0 13 7
! 8 VAL 2 N MC1-7 o 14 8
1319 VFI > ‘ MC1-8 i . 15 9
14 20 VR > [—‘/ ©ImMc1-9 L >0 16 10
2. 28 VR > - 9
36 42 TR UM 2 FFB2
MC2-9 > 29 23
& 43 R 12 MC2-8 w30 24
8 44 VFI > |/ - fmeca7 —>uw - 83 27
117 [ e S MC2-6 w34 28
2 AND Fyico.5 w35 29
16 22 ) iy SO ARRAY| . ’
MC2-4 S 36 30
824 L 9 MC23 S 37 31
19 25 - MC2-2 > 38 32
20 26 [l ey S— J_— M02-1I —{ >0 39 33
]
21 27 [ e S — oE

Figure 1: XC7318 Architecture
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XC7318 18-Macrocell CMOS CPLD

Power Estimation

Figure 2 shows a typical power estimation for the XC7318
device, programmed as a 16-bit counter and operating at

the indicated clock frequency.

Absolute Maximum Ratings

200
. 150 \—\|gh Pe .mrmance |
E ___.——-—'.——-—"’_r—'_—————
8
= 100 .
—_ | et
8 ___.———-——-—L—O“'Tpower
>
50
0 50 100
Clock Frequency (MHz) X5693

Figure 2: Typical Io¢ vs. Frequency for XC7318

Symbol Parameter Value Units
Vee Supply voltage with respect to GND -0.5t07.0 \"
Vin DC Input voltage with respect to GND -0.5to Vg +0.5 \
Vrs Voltage applied to 3-state output with respect to GND -0.5to Vgg +0.5 \

Tstg Storage temperature -65 to +150 °C
TsoL Maximum soldering temperature (10s @ 1/16 in. = 1.5 mm) +260 °C

Warning: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those listed under Recommended

Operating Conditions is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time may affect
device reliability.

Recommended Operating Conditions

Symbol Parameter Min Max Units
\\//CC%“\(‘)T Supply voltage relative to GND Commercial T, = 0°C to 70°C 475 5.25 v
|
Veeio 1/0 supply voltage relative to GND 3.0 3.6 \
Vi Low-level input voltage 0 0.8 "
Viy High-level input voltage 2.0 |Vgc+05 \
Vo Output voltage 0 Veeio \'
Tin Input signal transition time 50.0 ns
3-82
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DC Characteristics Over Recommended Operating Conditions

Symbol Parameter Test Conditions Min Max Units
5V TTL High-level output voltage {;’H =_-;\1/.I:)nmA 2.4 %
Y cc=
OH . lon = -3.2 MA
3.3 V High-level output voltage Ve = Min 2.4 Vv
cc=
5V TTL Low-level output voltage i/OL =_2:Air:A 0.5 \"
Vv cc=
oL loL = 24 mA
3.3 V Low-level output voltage Ve = Min 04 \Y
cc=
I Input leakage current xccféﬁl\?é orV +10.0 | pA
IN= ccio
. R VCC = MaX
loz Output high-Z leakage current Vi = GND or V. +10.0 pA
IN = cclo
Cin Input capacitance for Input and I/O pins :/_'_N 1=0G|\752 6.0 pF
c Input capacitance for global control pins Vin=GND 8.0 F
IN (FCLKO, FCLK1, FOEO, FOE1) f=1.0 MHz . P
Cout' | Output capacitance VE“ 1=0G“732 10.0 pF
V|N = VCC or GND
|C02 Supply current VCClNT = VCCIO =5V 90 Typ mA
f=1.0MHz @ 25°C
Notes: 1. Sample tested.
2. Measured with device programmed as a 16-bit counter.
Power-up/Reset Timing Parameters
Symbol Parameter Min Typ Max Units
twmR Master Reset input Low pulse width 100 ns
tRESET Configuration completion time 80 160 us
—— tWMR ——>
MR \
-« tRESET >
Hi-Z ) 4

Output 8 g >

Figure 3: Global Reset Waveform

X5349
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XC7318 18-Macrocell CMOS CPLD

Fast Function Block (FFB) External AC Characteristics

, XC7318-5 XC7318-7
Symbol Parameter Min Max Min Max Units
tep Fast input to output valid 5.0 7.5 ns
1/O or input to output valid 2 8.5 12.0 ns
tsu Fast input setup time before FCLK 4.5 5.0 ns
1/0 or input setup time before FCLK 7.0 8.5 ns
th Fast, I/O or input hold time after FCLK 0 0 ns
tco FCLK input to output valid 45 4.5 ns
troE FOE input to output valid 7.0 7.5 ns
trop FOE input to output disable 7.0 7.5 ns
fuax  |Max count frequency > % 167.0 125.0 MHz
twiH Fast Clock pulse width (High or Low) 3.0 4.0 ns

‘Notes: 1. All appropriate ac specifications tested using Figure 5 as test load circuit.
2. Assumes four product terms per output.
3. Export Control Max. flip-flop toggle rate.
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Figure 4: Switching Waveform
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Figure 5: AC Load Circuit
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Figure 6: XC7318 Timing Model

Timing Model.

Timing within the XC7318 is accurately determined using
external timing parameters from the device data sheet,
using a variety of CAE simulators, or with the timing model

shown in Figure 6.

The timing model is based on the fixed internal delays of
the XC7318 architecture that consists of three basic parts:

Fast Function Block (FFB) Internal AC Characteristics

Pin

X5221

I/0 Blocks, the UIM and Fast Function Blocks. The timing
model identifies the internal delay paths and their relation-
ships to ac characteristics. Using this model and the ac
characteristics, designers can easily calculate the timing
information for the XC7318.

XC7318-5 XC7318-7
Symbol Parameter Min Max Min Max Units
trLoa! FFB logic array delay 1.0 1.5 ns
triocip | Low-power FFB logic array delay 2.0 35 ns
tesui FFB register setup time 2.5 1.5 ns
tem FFB register hold time 1.0 25 ns
tecol FFB register clock-to-output delay 1.0 1.0 ns
tepDI FFB register pass through delay 0.5 0.5 ns
traol FFB register async. set delay 2.0 2.0 ns
tprxi FFB p-term assignment delay 0.6 0.8 ns
teeD FFB feedback delay 0.5 4.0 ns
Note: 1. Specifications account for logic paths that use the maximum number of available product terms for a given Macrocell.
Internal AC Characteristics
XC7318-5 XC7318-7
Symbol Parameter Min ~ Max Min Max Units
tin Input pad and buffer delay 1.5 2.5 ns
trouT FFB output buffer and pad delay 2.0 3.0 ns
tum Universal Interconnect Matrix delay 35 4.5 ns
trcLki Fast clock buffer delay 15 15 ns
June 1,71996 (Version 1.0) 3-85



XC7318 18-Macrocell CMOS CPLD

Combinational Switching Characteristics
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Synchronous Switching Characteristics
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XC7318 Pinouts
PQ44 PC44 Input XC7318 Output PQ44 PC44 Input XC7318 Output
39 1 I/FI MR 17 23 GND
40 2 I/FI 18 24 |
41 3 I/FI 19 25 |
42 4 I/FI 20 26 |
43 5 FCLKO 21 27 |
44 6 FCLK1 22 28 - I/FI
1 7 I/FO/FI MC1-1 23 29 I/FO MC2-9
2 8 I/FO MC1-2 24 30 I/FO MC2-8
3 9 I/FO MC1-3 25 31 GND
4 10 GND 26 32 Veeio
5 11 I/FO MC1-4 27 33 I/FO MC2-7
6 12 I/FO MC1-5 28 34 I/FO MC2-6
7 13 I/FO MC1-6 29 35 I/FO MC2-5
8 14 I/FO MC1-7 30 36 I/FO MC2-4
9 15 I/FO MC1-8 31 37 I/FO MC2-3
10 16 I/FO MC1-9 32 38 I/FO MC2-2
1 17 | 33 39 FOE1/FO MC2-1
12 18 I/FI 34 40 FOEO
13 19 1/F1 35 41 Veont/Vep
14 20 I/FI 36 42 I/Fl
15 21 VeeinT 37 43 I/F1
16 22 | 38 44 I/FI
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XC7318 18-Macrocell CMOS CPLD

Ordering Information

XC7318 -5 PC44C

Device Type Temperature Range

 Speed L Number of Pins

Package Type
Speed Options

-7 7.5 ns pin-to-pin delay (commercial only)
-5 5 ns pin-to-pin delay (commercial only)

Packaging Options

PC44  44-Pin Plastic Leaded Chip Carrier
PQ44  44-Pin Plastic Quad Flat Pack

Temperature Options

c Commercial 0°C to 70°C

Component Availability

Pins 44

Tvoe Plastic Plastic

yp PLCC | PQFP

Code PC44 PQ44
-7 C C

XC7318 3 C c

C = Commercial = 0° to +70°C

3- 88 June 1, 1996 (Version 1.0)
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XC7336/XC7336Q
36-Macrocell CMOS CPLD

June 1, 1996 (Version 1.0)

Product Specification

Features

Ultra high-performance Complex Programmable Logic
Devices (CPLDs)

- 5 ns pin-to-pin speeds on all fast inputs

- Up to 167 MHz maximum clock frequency

New low power XC7336Q

100% PCI compliant

High-drive 24 mA output

1/0 operation at 3.3V or5V

Meets JEDEC Standard (8-1A) for 3.3V 0.3V

100% interconnect matrix

- Maximizes resource utilization

- Wire-AND capability via SMARTswitch

Multiple security bits for design protection
Incorporates four PAL-like 24V9 Fast Function Blocks
0.8 © CMOS EPROM technology

Available in 44-pin VQFP, PQFP and PLCC/CLCC
packages

General Description

The XC7336 is a high performance CPLD providing. gen-
eral purpose logic integration. It consists of four PAL-like
24V9 Fast Function Blocks interconnected by the 100%-
populated Universal Interconnect Matrix (UIM™). See
Figure 1 for the architecture overview.

The XC7336 is designed in 0.8 u CMOS EPROM technol-
ogy, in speed grades ranging from 5 to 15 ns. The
XC7336Q is also available now, providing lower power con-
sumption in -10, -12 and -15 ns speed grades.

PQ44 PC44 PC44 PQ44
22 28 I/FI } % 7 VFI 42 36
12 34 12

FFB1 FFB2
1 7 1/FO/FI — MC1-1 MC2-9 — ] IFO 29 23
2 8 FO — MC1-2 T2 "‘_“1 2 MC2-8 — I/FO 30 24
3 9 IFO — mMc1-3 ) T2 % 5. | MC27 ] IIFO 33 27
5 11 IFO — MC1-4| £ = | MC2-6 —1 FO 34 28
6 12 FO MC15| & (2 3. Z [Mc2s —— o 35 29
7 13 IIFO I MC1-6| 2 2 | mc2-4 — FO 36 30
8 14 VFO == Mc17| < 9 9 < ['mc2-3 1 VFO 37 31
9 15 VFO MC1-8 ﬂ D‘ MC22 ——— o 38 32
10 16 VFO MC1-9 ’l l' MC2-1 FO/FOE1 39 33
9 9
FFB4 #l um * FFB3
21 27 FO MC4-1 MC3-9 FO/FOEO 40 34
20 26 IIFO MC4-2 3 "‘_11 2 MC3-8 ———| _ UFOFI 43 37
19 25 FO — MC4-3| 2 = 5 [ MC3-7 NE— VFO/FI_ 44 38
18 24 VFO I~ MC4-4| £ X [ MC3-6 VFO/F/MR 1 39
16 22 IIFO mcas| % |2 3 Z ['mc3s —— wrom 2 40
14 20 VFOFI [ MC4-6 | S 2 | MC3-4 N— \FO/FI 3 41
13 19 VFOFl [T Mc4a7| < 9 9 < ['mca3 NS I/FO/FI 4 42
12 18 VFOFI |4 1 MC4-8 ﬂ D‘ MC3-2 FO/FCLKO 5 43
11 17 wFo_ [ MC4-9 1 [’ MC3-1 FO/FCLK1 6 44
9 9
X5452
Figure 1: XC7336 Architecture
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XC7336/XC7336Q 36-Macrocell CMOS CPLD

Power Estimation

Figure 2 shows a typical power estimation for the XC7336

and the XC7336Q device, programmed as two 16-bit 200
counters and operating at the indicated clock frequency. High Pe w —
150
<
E
Q
= 100 "
© C
£ pigh Performan®® _———
2 L — Q devices
50
0 50 100

Clock Frequency (MHz)

X5085

Figure 2: Typical Ic¢ vs. Frequency for XC7336

Absolute Maximum Ratings

Symbol Parameter Value Units
Vee Supply voltage with respect to GND -0.5t07.0 \
Vin DC Input voltage with respect to GND -0.5to Vgg +0.5 \Y
Vs Voltage applied to 3-state output with respect to GND -0.5to Vg +0.5 \

TsTg Storage temperature -65 to +150 °C
TsoL Maximum soldering temperature (10s @ 1/16in. = 1.5 mm) +250 °C

Warning: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those listed under Recommended
Operating Conditions is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time may affect
device reliability.

Recommended Operating Conditions

Symbol » Parameter Min Max | Units
Veoint | Supply voltage relative to GND  Commercial  Tp = 0°C to 70°C 4.75 5.25 \'
Vceio Supply voltage relative to GND  Industrial T, =—40°C to 85°C 4.50 5.50 \"
Veeio I/0 supply voltage relative to GND 3.0 3.60 \
ViL Low-level input voltage 0 0.80 \'
ViH High-level input voltage 2.0 Ve +0.5 \
Vo Output voltage 0 Vecio \'
TiN Input signal transition time | 50 ns

3-90 June 1, 1996 (Version 1.0)
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DC Characteristics Over Recommended Operating Conditions

Symbol Parameter Test Conditions Min Max | Units
5V TTL High-level output voltage I\?:;:':/i&mA 2.4 v
Vo . lop = -3.2 mA
3.3 V High-level output voltage Ve = Min 2.4 \"
5 V TTL Low-level output voltage {?L =—2:Ai?11A 0.5 v
cc=
VOL - IOL =24 mA
3.3 V Low-level output voltage Vo = Min 0.4 \"
he Input leakage current \\;CC_=GN'|\?S RV £10.0 | pA
IN= I
loz Output high-Z leakage current xCCjG'\f\lag or Veoio £10.0 | pA
IN= C
Input capacitance for Input and 1/O Vin = GND
Cin pins f=1.0 MHz 6.0 PF
c Input capacitance for global control Vin = GND 8.0 oF
IN pins (FCLKO, FCLK1, FOEO, FOE1) f=1.0 MHz )
CiN Input capacitance for Fast Inputs :/'_N 1=OGI\'/I\I}!-:I’Z 120 | pF
Cour' |Output capacitance ;/'_N 1=OGI\'/\Ill-EI)z 100 | pF
ViN = Ve or GND
Non Q IN cc 126 T
|002 Supply current (Non Q) Veeint = Vecio =5V P mA
Q f=1.0 MHz @ 25°C 55 Typ
Notes: 1. Sample tested.
2. Measured with device programmed as two 16-bit counters.
Power-up/Reset Timing Parameters
Symbol Parameter Min Typ Max Units
twMmR Master Reset input Low pulse width 100 ns
tRESET Configuration completion time 80 160 us
e—— twMR ——>
MR \
- tRESET >|
Output g 8 } Hi-Z /
X5349
Figure 3: Global Reset Waveform
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XC7336/XC7336Q 36-Macrocell CMOS CPLD

Fast Function Block (FFB) External AC Characteristics

XC7336-5 XC7336-7 | XC7336-10 | XC7336-12 | XC7336-15
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max |Units
tpp |Fastinput to output valid 5.0 7.5 10.0 12.0 15.0| ns
/0 or input to output valid 2 8.5 12.0 15.0 19.0 23.0( ns
tsy  |Fastinput setup time before FCLK 45 5.0 5.0 6.0 7.0 ns’
1/O or input setup time before FCLK | 7.0 8.5 10.0 13.0 15.0 ns
tH Fast, I/O or input hold time after FCLK| 0° 0 0 1 0 0 ns
tco |FCLK input to output valid 45 4.5 8.0 9.0 12.0| ns
troe  |FOE input to output valid 7.0 7.5 10.0 12.0 15.0 | ns
trop |FOE input to output disable 7.0 75 10.0 12.0 15.0| ns
fuax |Max count frequency % 3 167.0 125.0 100.0 80.0 66.7 MHz
twn  |Fast Clock pulse width (High or Low) | 3.0 4.0 5.0 5.5 6.0 ns
XC7336Q-10 | XC7336Q-12 | XC7336Q-15
Symbol Parameter Min | Max | Min | Max | Min | Max |Units
tep  |Fastinput to output valid 10.0 12.0 150 ns
/0 or input to output valid 15.0 19.0 230 ns
tsy . |Fastinput setup time before FCLK 6.5 6.5 7.0 ns
I/O or input setup time before FCLK | 11.5 13.5 16.0 ns
ty Fast, I/O or input hold time after FCLK| 0 0 0 ns
tco = |FCLK input to output valid 6.5 8.5 120 | ns
troe  |FOE input to output valid 10.0 12.0 15.0| ns
trop |FOE input to output disable 10.0 12.0 15.0| ns
fmax |Max count frequency % 3 100.0 80.0 66.7 MHz
twn  |Fast Clock pulse width (High or Low) | 5.0 5.5 6.0 ns

Notes: 1. All appropriate ac specifications tested using Figure 5 as test load circuit.
. Assumes four product terms per output.
. Export Control Max. flip-flop toggle rate.
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Figure 4: Switching Waveform
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Figure 6: XC7336 Timing Model

Timing Model

Timing within the XC7336 is accurately determined using
external timing parameters from the device data sheet,
using a variety of CAE simulators, or with the timing model

shown in Figure 6.

The timing model is based on the fixed internal delays of

Pin

X5221

1/0 Blocks, the UIM and Fast Function Blocks. The timing
model identifies the internal delay paths and their relation-
ships to ac characteristics. Using this model and the ac

characteristics, designers can easily calculate the timing

the XC7336 architecture that consists of three basic parts:

information for the XC7336.

June 1, 1996 (Version 1.0)
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XC7336/XC7336Q 36-Macrocell CMOS CPLD

Fast Function Block (FFB) Internal AC Characteristics

XC7336-5 XC7336-7 | XC7336-10 | XC7336-12 | XC7336-15
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max |Units
troal  |FFBlogic array delay 1.0 1.5 1.5 2.0 20 | ns
trLogiLp  |Low-power FFB logic array delay ' 2.0 3.5 5.5 7.0 8.0 | ns
tesul FFB register setup time 25 1.5 25 3.0 4.0 ns
ten) FFB register hold time 1.0 25 25 3.0 3.0 ns
trcol FFB register clock-to-output delay 1.0 1.0 1.0 1.0 1.0 | ns
tepDI FFB register pass through delay 0.5 0.5 0.5 1.0 1.0 | ns
traol FFB register async. set delay 2.0 2.0 25 3.0 4.0 | ns
tprxi FFB p-term assignment delay 0.6 0.8 1.0 1.2 15 | ns
trrD FFB feedback delay 0.5 4.0 5.0 6.5 8.0 | ns

XC7336Q-10 | XC7336Q-12 | XC7336Q-15

Symbol Parameter Min | Max | Min | Max | Min | Max |Units
troai  |FFB logic array delay 3.0 3.0 20 | ns
teLogiLp  [Low-power FFB logic array delay T 5.5 7.0 8.0 | ns
tesul FFB register setup time 25 3.0 4.0 ns
teH FFB register hold time 25 3.0 3.0 ns
trcol FFB register clock-to-output delay 1.0 1.0 1.0 | ns
tePp) FFB register pass through delay 0.5 1.0 1.0 | ns
traol FFB register async. set delay 25 3.0 4.0 | ns
terxi FFB p-term assignment delay 1.0 1.2 15 | ns
trrD FFB feedback delay 5.0 6.5 8.0 | ns

Note: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.

Internal AC Characteristics

XC7336-5 XC7336-7 | XC7336-10 | XC7336-12 | XC7336-15
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max |Units
N Input pad and buffer delay 15 2.5 3.5 4.0 50 | ns
trouT FFB output buffer and pad delay 2.0 3.0 4.5 5.0 70 | ns
tuim Universal Interconnect Matrix delay 3.5 4.5 5.0 7.0 8.0 | ns
trCLKI Fast clock buffer delay 1.5 1.5 25 3.0 40 | ns

XC7336Q-10 | XC7336Q-12 | XC7336Q-15

Symbol Parameter Min | Max | Min | Max | Min | Max |Units
N Input pad and buffer delay 3.5 4.0 50 | ns
trouT FFB output buffer and pad delay 3.0 4.5 70 | ns
tum Universal Interconnect Matrix delay 5.0 7.0 80 | ns
teCLKI Fast clock buffer delay 25 3.0 40 | ns
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Combinational Switching Characteristics
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XC7336/XC7336Q 36-Macrocell CMOS CPLD

Synchronous Switching Characteristics

Ferk Pin

tsuIN
tSUCEIN

towr —>

r— towr -—>‘

tHIN

Data/CE at Input

e
“ thcen

1/0 Register
—>| 1COIN ja—
- <~ tum
Input, I/O Register
to UIM
tFolkt > |
Fast Clock _——)— _———-\_—-
Input Delay \ /
' > JUN e
f 4" tum [
Data at Input N (
I/0 Pin
toal
fFLoal ™ E;IJI :::u
Data at Input
Register
tcol tout
trcol | trout | ©
Register to )
Output Pin \
X3494
XC7336 Pinouts
VQ44/PQ44| PC44 Input XC7336 Output VQ44/PQ44 | PCa4 Input XC7336 Output
39 1 I/FO/FI MR MC3-6 17 23 . GND
40 2 //FO/FI MC3-5 18 24 I/FO MC4-4
4 3 I/FO/F1 MC3-4 19 25 I/FO MC4-3
42 4 //FO/FI MC3-3 20 26 I/FO MC4-2
43 5 FO/FCLKO MC3-2 21 27 I/FO MC4-1
44 6 FO/FCLK1 MC3-1 22 28 I/FI
1 7 I/FO/FI MC1-1 23 29 I/FO MC2-9
2 8 I/FO MC1-2 24 30 I/FO MC2-8
3 9 I/FO MC1-3 25 31 GND
4 10 GND 26 32 Veeio
5 11 I/FO MC1-4 27 33 I/FO MC2-7
6 12 I/FO MC1-5 28 34 I/FO MC2-6
7 13 I/FO MC1-6 29 35 I/FO MC2-5
8 14 I/FO MC1-7 30 36 I/FO MC2-4
9 15 I/FO MC1-8 3 37 I/FO MC2-3
10 16 I/FO MC1-9 32 38 I/FO MC2-2
11 17 I/FO MC4-9 33 39 FO/FOE1 MC2-1
12 18 I/FO/FI MC4-8 34 40 FO/FOEO MC3-9
13 19 I//FO/FI MC4-7 35 41 VeoInT VPP
14 20 I/FO/FI MC4-6 36 42 I/FI
15 21 VCCINT 37 43 I/FO/FI MC3-8
16 22 IIFO MC4-5 38 44 I/FO/FI MC3-7
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Ordering Information

XC7336Q -5 PC44C

Device Type

Power Option

Power Options

Q

Speed

Low Power -10, -12, -15 speeds

Speed Options

-15
-12
-10
-7
-5

15 ns pin-to-pin delay
12 ns pin-to-pin delay
10 ns pin-to-pin delay
7.5 ns pin-to-pin delay (commercial only)
5 ns pin-to-pin delay (commercial only)

Component Availability

T— Temperature Range

Number of Pins

Package Type

Packaging Options

PC44 44-Pin Plastic Leaded Chip Carrier

WC44 44-Pin Windowed Ceramic Leaded
Chip Carrier

PQ44 44-Pin Plastic Quad Flat Pack

VQ44 44-Pin Thin Quad Pack

Temperature Options

C  Commercial0°C to 70°C
l Industrial-40°C to 85°C

Pins 44
Type Plastic Ceramic Plastic Plastic
PLCC CLCC PQFP VQFP
Code PC44 WC44 PQ44 vQ44
-15 Cl Cl Cl
-12 Cl Cl o]
XC7336 -10 Cl Cl C
-7 C (o} C
-5 C C C
-15 (¢]] Ci C C
XC7336Q -12 Cl Cl C C
-10 C C C C

C = Commercial = 0° to +70°C

| = Industrial = —40° to 85°C

June 1, 1996 (Version 1.0)

3-97



XC7336/XC7336Q 36-Macrocell CMOS CPLD

3-98 June 1, 1996 (Version 1.0)



S XILINX

XC7354
54-Macrocell CMOS CPLD

June 1, 1996 (Version 1.0)

Product Specification

Features

* High-performance Complex Programmable Logic
Devices (CPLDs)
- 7.5 ns pin-to-pin speeds on all fast inputs
- Up to 125 MHz maximum clock frequency
100% PCI compliant
18 outputs with 24 mA drive
I/O operation at 3.3V or 5V
Meets JEDEC Standard (8-1A) for 3.3V +0.3V
100% interconnect matrix
- Maximizes resource utilization
- Wire-AND capability via SMARTswitch
* High-speed arithmetic carry network
- 1 nsripple-carry delay per bit
- 61 MHz 18-bit accumulators
e Multiple independent clocks
Up to 54 inputs programmable as direct, latched, or
registered
Power management options
Multiple security bits for design protection
54 macrocells with programmable I/O architecture
Advanced Dual-Block architecture
- 2 Fast Function Blocks
- 4 High-Density Function Blocks
* 0.8 u CMOS EPROM technology
* Available in 44-pin and 68-pin PLCC and CLCC
packages

e o o o o

General Description

The XC7354 is a high performance CPLD providing gen-
eral purpose logic integration. It consists of two PAL-like
24V9 Fast Function Blocks and four High Density Function
Blocks interconnected by the 100%-populated Universal
Interconnect Matrix (UIM™).

Power Management

The XC7354 features a power-management scheme that
permits non-speed-critical paths of a design to be operated
at reduced power. Overall power dissipation is often
reduced significantly, since, in most systems only a few
paths are speed critical.

Macrocells can individually be specified for high perfor-
mance or low power operation by adding attributes to the
logic schematic, or declaration statements to the behavioral
description. To minimize power dissipation, unused Func-
tion Blocks are turned off and unused macrocells in used
Function Blocks are configured for low power operation.

Operating current for each design can be approximated for
specific operating conditions using the following equation:

ICC (mA)=MCHp (3.0) + MCLP (2.6) +

MC (0.006 mA/MHz) f
Where:
MCyp = Macrocells in high-performance mode
MC_p = Macrocells in low-power mode
MC Total number of macrocells used

f

Figure 1 shows a typical power calculation for the XC7354
device, programmed as three 16-bit counters and operating
at the indicated clock frequency.

Clock frequency (MHz)

200
"
———""mformance
Low Power |
R =
<
£
(6]
£ 100
w
Q
S
'_
50
0 50 100

Clock Frequency (MHz) X5286
Figure 1: Typical Ic¢ vs. Frequency for XC7354
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XC7354 54-Macrocell CMOS CPLD

PC44 PC68 : PC68 PC44
o b
43 67 VFI — — VFt 68 44
42 65 VFI e VFUMR 1 1
28 43 VFI VFI 2 2

""" WFi 3 ‘3
IIFI 5 4
VF 1 7
6 6
12 12 12
FFB1 FFB2 )
— 4 VFO H— MC1-1 [ R — VFO 46 29
8 12 IIFO T MC1-2 MC2-8 VFO 48 30
9 13 IIFO [y MC1-3| T A 5 | MC27 FO 51 33
11 15 1IFO MC1-4| & & | mc2-6 FO 52 34
12 17 _wo [T mMcis| £ |5 - & [o2s wo__ |55 35
13 19 VFO |y mc1-6| 2 2 [ mc2-4 R IFO 56 36
14 21 I/FO T mMc17| < 9 9 < I"'mc2-3 \IFO 57 37
15 22 Fo__ ] MC1-8 ‘[]+ _’-D‘ MC2-2 VFO 58 38
16 23 FO ] MC1-9 '] I‘ MC2-1 I/FO 66 —
9 9
24 18
18 18
Arithmetic Carry
r Serial shift
(e | B3
18 27 1/OIFI v MC6-1 MC3-9 V/OIF! 47 —
19 28 VO/FI 4 MC6-2 MC3-8 VO/IFI 45 —_
5 8 O/FCLKO Mce-3| o UM 5. | MC3-7 V/OIFI 44 -—
6 9 [ oFCLKi MC6-4 | & = [Mc36 O/FOE1 64 —_
— 10| oFCLk2 mCe-5| Z |-2L 21, .| T ["mcas OFOE0 | 62 40
20 29 VorF |7 mce-6| 2 2 [ mMc34 O/CKEN1 | 61 -
— 6 VIOIFT mMc67 | < < [mca3 g O/CKEN0 | 60 39
— 24 V/OIFI MC6-8 mcs-2 [ :
— 26 I/OIF! MC6-9 MC3-1
l J FBS FB4 | l
— 32 110 I~ MC5-1 MC4-9 VOIFI 42 27
— 33 1/0 7 MC5-2 MC4-8 VOIFI 40 26
— 35 110 I~ mMes3| 5. | MC47 VOIFI 39 25
— 37 110 — MC5-4| & 2 [mcas [ - -
— 16 110 — MC55 | % |21 21, | & ['mcas [ — —
—_ 18 ) — MC5-6 | 2 2 [mca4 [ _ =
17 25 VOIFT mMc57| < < [mca3 | o |54 —
22 31 VVOIF1 MC5-8 MC4-2 | 110 53 —_
24 36 VOIFt MC5-9 MC4-1 > 110 38 -
kk Serial Shift ))
Arithmetic Carry X5458

Figure 2: XC7354 Architecture
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Absolute Maximum Ratings

Symbol Parameter Value Units
Vee Supply voltage with respect to GND -0.5t07.0 \"
Vin DC Input voltage with respect to GND -0.5 to Vg +0.5 v
Vs Voltage applied to 3-state output with respect to GND -0.5 to Vgc +0.5 \Y

Tsta Storage temperature -65 to +150 °C
TsoL Maximum soldering temperature (10s @ 1/16 in. = 1.5 mm) +260 °C

Warning: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those listed under Recommended
Operating Conditions is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time may affect

device reliability.

Recommended Operating Conditions

Symbol Parameter Min Max Units
y Supply voltage relative to GND Commercial Tp = 0°C to 70°C 4.75 5.25 \Y
VCC'NT Supply voltage relative to GND Industrial T, = —40°C to 85°C 45 5.5 v
cclo Supply voltage relative to GND Military Tp = -55°C to T + 125°C 45 5.5 Vv
Veeio I/O supply voltage relative to GND 3.0 3.6 \"
Vi Low-level input voltage 0 0.8 \'
Viy High-level input voltage 20 |Vgc+0.5 \'
VO Output voltage 0 VCClO \'
Tin Input signal transition time 50 ns
DC Characteristics Over Recommended Operating Conditions
Symbol Parameter Test Conditions Min Max Units
5V TTL High-level output voltage lop = -4.0 mA 2.4 v
VCC = Min
Vo lon = -3.2 mA
3.3 V High-level output voltage OH T "S- 2.4 Y
VCC = Min
IOL =24 mA (FO)
5V TTL Low-level output voltage loL =12 mA (I/0) 0.5 \
VOL VCC = Min
3.3 V Low-level output voltage lop =10 mA 0.4 %
VCC = Min
VCC = Max +
I Input leakage current Vi = GND or Voo +10.0 A
. VCC = Max +
loz Output high-Z leakage current Vi = GND or Voo +10.0 uA
C Input capacitance for Input and 1/O pins Vin = GND 8.0 pF
IN f=1.0 MHz ]
c Input capacitance for global control pins (FCLKO, | V= GND 12.0 E
IN FCLK1, FCLK2, FOEO, FOE1) f=1.0 MHz : P
1 . VlN = GND
Cout Output capacitance f=1.0 MHz 10.0 pF
VIN = VCC or GND
lec? Supply current (low power mode) Veeint = Veoio =5V 140 Typ mA
f=1.0 MHz @ 25°C
Notes: 1. Sample tested.
2. Measured with device programmed as three 16-bit counters.
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XC7354 54-Macrocell CMOS CPLD

Power-up/Reset Timing Parameters

Symbol Parameter Min Typ Max Units
twmvR Master Reset input Low pulse width 100 ns
tReSET Configuration completion time 80 160 us

Fast Function Block (FFB) External AC Characteristics?

XC7354-7 XC7354-10
(Com only) (Com/Ind only) XC7354-12 XC7354-15
Symbol | Parameter Min | Max | Min | Max | Min | Max | Min | Max | Units
fcr  |Max count frequency T+ 4 125.0 100.0 80.0 66.7 MHz
tsur |Fast input setup time before FCLKT T [ 4.0 5.0 © 6.0 7.0 ns
tyr  |Fastinput hold time after FCLK T 0 0 0 0 ns
tcor |FCLK T to output valid _ 5.5 8.0 9.0 12.0 | ns
tppro |Fast input to output valid T 2 | 75 10.0 12.0 150 | ns
tepry |I/O to output valid -2 12.0 16.0 19.0 23.0 | ns
tcwe [Fast clock pulse width 4.0 5.0 5.5 6.0 ns

Notes: 1. This parameter is given for the high-performance mode. In low-power mode, this parameter is increased due to additional

logic delay of tr ogiLp — trLoal OF tLogILP — tLogl- ) )
2. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
3. All appropriate AC specifications tested using Figure 3 as the test load circuit.
4. Export Control Max. flip-flop toggle rate.

High-Density Function Block (FB) External AC Characteristics

XC7354-7 XC7354-10
(Com only) (Com/Ind only) XC7354-12 XC7354-15
Symbol Parameter Min Max Min Max Min Max Min Max | Units
fc  |Max count frequency T2 95.2 76.9 66.7 55.6 MHz
tsy |I/O setup time before FCLK T T2 10.5 13.0 15.0 18.0 ns
ty  [I/O hold time after FCLK T 0 0 0 0 ns
tco |FCLK T to output valid 7.0 10.0 12.0 15.0 ns
tpsu |I/O setup time before p-term clock T 2 4.0 6.0 7.0 9.0 ns
tpy  |1/O hold time after p-term clock T 0 0 0 0 ns
tpco |P-term clock T to output valid 13.5 17.0 20.0 24.0 ns
tpp |I/O to output valid -2 16.5 22.0 27.0 320 | ns
tow |Fast clock pulse width 4.0 5.0 5.5 6.0 ns
tpow |P-term clock pulse width 5.0 6.0 7.5 8.5 ns

Notes: 1. This parameter is given for the high-performance mode. In low-power mode, this parameter is increased due to additional

logic delay of tr ogiLp — trLoGI OF tLoGILP— tLoGl ) )
2. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
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Fast Function Block (FFB) Internal AC Characteristics

XC7354-7 XC7354-10
(Com only) (Com/ind only) XC7354-12 XC7354-15
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Units
trLoal |FFB logic array delay ' 1.5 1.5 20 20 | ns
trLoGILP |Low-power FFB logic array delay 3.5 55 7.0 8.0 ns
tesui  |FFB register setup time 1.5 25 3.0 4.0 ns
teq1 - |FFB register hold time 25 25 3.0 3.0 ns
trcor  |FFB register clock-to-output delay 1.0 1.0 1.0 ) 1.0 ns
tepp)  |FFB register pass through delay 0.5 ' 0.5 1.0 1.0 ns
teaor |FFB register async. set delay 2.0 25 3.0 4.0 ns
tprxi |FFB p-term assignment delay 08 1.0 1.2 1.5 ns
tegp  |FFB feedback delay 4.0 5.0 6.5 80 | ns

Note: 1. Specifi‘cations account for logic paths that use the maximum number of available product terms fora given macrocell.

High-Density Function Block (FB) Internal AC Characteristics

XC7354-7 XC7354-10 .
i (Com only) (Com/Ind only) XC7354-12. XC7354-15

Symbol Parameter : Min Max Min Max Min Max Min Max | Units
tLog |FB logic array delay 35 35 4.0 50 | ns
tLogiLp |Low power FB logic delay T | 7.0 75 9.0 11.0 | ns
tsur  |FB register setup time 1.5 25 | 380 | 4.0 ns
ty; |FB register hold time 3.5 3.5 4.0 5.0 ns
tcor .|FB register clock-to-output delay 1.0 1.0 ‘1.0 1.0 ns
tppy  |FB register pass through delay 1.5 25 4.0 4.0 ns
taor  |FB register async. set/reset delay 25 3.0 4.0 5.0 ns
tra | Set/reset recovery time before FCLK T| 13.5 16.0 18.0 21.0 ns
tya  [Set/reset hold time after FCLK T 0 0 0 0 ns
tpra  |Set/reset recovery time before p-term | 7.5 10.0 12.0 15.0 ns

clock T
trua | Set/reset hold time after p-term clock T| 5.0 6.0 8.0 9.0 ns
tpcy |FB p-term clock delay 1.0 0 0 0 ns
togr  |FB p-term output enable delay 3.0 4.0 5.0 7.0 ns
tcarvs |ALU carry delay within 1 FB 2 5.0 6.0 8.0 12.0 ns
tcarvrs |Carry lookahead delay per additional 1.0 1.5 2.0 3.0 ns
Functional Block 2 '

Notes: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
2. Arithmetic carry delays are measured as the increase in required set-up time to adjacent macrocell(s) for adder with
registered outputs. :
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XC7354 54-Macrocell CMOS CPLD

1/0 Block External AC Characteristics

XC7354-7 XC7354-10
: (Comonly) | (Com/indonly) | XC7354-12 XC7354-15
Symbol . Parameter . Min | Max | Min | Max | Min | Max | Min | Max. | Units
fin Max pipeline frequency (input registerto FFB or | 95.2 76.9 66.7 55.6 MHz
FB register) '
tsun  |Input register/latch setup time before FCLK T | 4.0 5.0 6.0 7.0 ns
tyn | Input register/latch hold time after FCLK T . 0 0 0 0 ns
tcow  |FCLK T to input register/latch output 25 3.5 4.0 50 | ns
tcesun |Clock enable setup time before FCLK T 5.0 7.0 80 | 10.0 ns
tceqin |Clock enable hold time after FOLK T 0 0 0 0 ns
townin |FCLK pulse width high time 4.0 5.0 55 6.0 ns
towuin  |FCLK pulse width low time 4.0 5.0 5.5 6.0 ) ns

Note: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.

Internal AC Characteristics

' XC7354-7 | XC7354-10
: . : - (Com only) (Com/Ind only) | XC7354-12 XC7354-15

Symbol ; .. -Parameter Min | Max | Min | Max | Min | Max | Min | Max | Units
tin Input pad and buffer delay 25 3.5 4.0 5.0 | ns
trout |FFB output buffer and pad delay - 3.0 4.5 5.0 70 | ns
tour |FB output buffer and pad delay 45 | 6.5 8.0 10.0 | ns
tum  |Universal Interconnect Matrix delay 45 6.0 7.0 8.0 | ns
teoe  |FOE input to output valid : 7.5 10.0 12.0 15.0 | ns
trop |FOE input to output disable 175 10.0 12.0 15.0 { ns
trcii  |Fast clock buffer delay 15 | 25 3.0 40 | ns

VrgsT
Q

2"
Device Imput

Rise and Fall
Times <3 ns

Device Output o : * ® Test Point
' s < J'
jlj )

Output Type |  Veeio VresT Ry Ry CL
FO 5.0V 5.0V 160 Q 120 Q@ 35 pF
33V 33V 260 Q 360 Q 35 pF

X3491

Figure 3: AC Load Circuit
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XC7354 Pinouts

PC68 | PC44 Input XC7354 Output PC68 | PC44 Input XC7354 Output
1 1 I/FI/ MR 35 - /0 MC5-3
2 2 I/FI 36 24 1/O/FI MC5-9
3 3 I/FI 37 - le] MC5-4
4 - I/FO MC1-1 38 - /O MC4-1
5 4 I/FI ; 39 25 I/O/FI MC4-7
6 - I/O/FI MC6-7 40 26 I/O/FI MC4-8
7 - GND 41 - GND
8 5 O/FCLKO MC6-3 42 27 1/O/FI MC4-9
9 6 O/FCLK1 MCe6-4 43 28 I/FI
10 - O/FCLK2 MC6-5 44 - 1/O/FI MC3-7
11 7 I/FI . 45 = I/O/FI MC3-8
12 8 I/[FO MC1-2 46 29 I/FO MC2-9
13 9 I/FO MC1-3 47 - I/O/FI MC3-9
14 10 GND 48 30 I/FO MC2-8
15 11 I/FO MC1-4 - 49 31 GND
16 - /O MC5-5 50 32 Veeio
17 12 I/FO MC1-5 51 33 I/FO MC2-7
18 - /0 MC5-6 52 34 I/FO MC2-6
19 13 I/FO MC1-6 53 - 110 MC4-2
20 - Veeio 54 = /0 MC4-3
21 14 I/FO MC1-7 55 35 I/FO MC2-5
22 15 I/[FO ‘MC1-8 56 36 " I/FO MC2-4
23 16 I/FO MC1-9 57 37 I/[FO MC2-3
24 - 1/0O/FI MCé6-8 58 38 I/FO MC2-2
25 17 I/O/FI MC5-7 59. | - VeoINT
26 - I/O/FI MCe6-9 60 39 O/CKENO MC3-3
27 18 I/O/FI MCé6-1 61 - O/CKENT1 - MC3-4
28 19 I/O/FI MC6-2 62 40 O/FOEOQ MC3-5
29 20 I/O/FI MC6-6 63 41 Veeint/Vep
30 21 Veeint 64 - O/FOE1 MC3-6
31 22 I/O/F) st MC5-8 65 42 I/FI
32 - /0 MC5-1 66 - I/FO MC2-1
33 - l/e] MC5-2 67 43 I/FI
34 23 GND 68 44 I/FI
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XC7354 54-Macrocell CMOS CPLD

Ordering Information

XC7354- 7PC68C

10 ns pin-to-pin delay (commercial and industrial only)
7.5 ns pin-to-pin delay (commercial only)

Temperature Range

Number of Pins

44-Pin Plastic Leaded Chip Carrier
44-Pin Windowed Ceramic Leaded Chip Carrier
68-Pin Plastic Leaded Chip Carrier
68-Pin Windowed Ceramic Leaded Chip Carrier

Component Availability

Device Type
Speed
Speed Options :
-15 15 ns pin-to-pin delay
-12 12 ns pin-to-pin delay
-10
-7
Packaging Options
PC44
WC44
PC68
WCe68
Temperature Options
C Commercial0°C to 70°C
Industrial -40°C to 85°C
M

Package Type

Military -55°C (Ambient) to 125°C (Case)

Pins 44 68
Type Plastic Ceramic Plastic Ceramic
PLCC CLCC PLCC CLCC
Code PC44 WC44 PC68 wcCe6s
-15 Cl Ci (¢]] ‘CIM
-12 (¢]] Cl Cl CIM
Xc7354 -10 Cl (o] Cl Cl
-7 C C C C

C = Commercial = 0° to +70°C

| = Industrial = —40° to 85°C

M = Military = ~55°C(A) to 125°C (C)
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XC7372
72-Macrocell CMOS CPLD

June 1, 1996 (Version 1.0)

Product Specification

Features

¢ High-performance Complex Programmable Logic
Devices (CPLDs)
- 7.5 ns pin-to-pin speeds on all fast inputs
- Up to 125 MHz maximum clock frequency
100% PCI compliant
18 outputs with 24 mA drive
1/O operation at 3.3V or5V
Meets JEDEC Standard (8-1A) for 3.3V +0.3V
100% interconnect matrix
- Maximizes resource utilization
- Wire-AND capability via SMARTswitch
¢ High-speed arithmetic carry network
- 1 nsripple-carry delay per bit
- 61 MHz 18-bit accumulators
¢ Multiple independent clocks
¢ Up to 84 inputs programmable as direct, latched, or
registered
Power management options
Multiple security bits for design protection
72 macrocells with programmable 1/O architecture
Advanced Dual-Block architecture
- 2 Fast Function Blocks
- 6 High-Density Function Blocks
¢ 0.8 u CMOS EPROM technology

¢ Available in 68-pin and 84-pin PLCC/CLCC and 100-pin

PQFP packages

General Description

The XC7372 is a high performance CPLD providing gen-
eral purpose logic integration. It consists of two PAL-like
24V9 Fast Function Blocks and six High Density Function
Blocks interconnected by the 100%-populated Universal
Interconnect Matrix (UIM™). See Figure 2 for the architecture
overview.

Power Management

The XC7372 features a power-management scheme that
permits non-speed-critical paths of a design to be operated
at reduced power. Overall power dissipation is often
reduced significantly, since, in most systems only a few
paths are speed critical.

Macrocells can individually be specified for high perfor-
mance or low power operation by adding attributes to the
logic schematic, or declaration statements to the behavioral
description. To minimize power dissipation, unused Func-

tion Blocks are turned off and unused macrocells in used
Function Blocks are configured for low power operation.

Operating current for each design can be approximated for
specific operating conditions using the following equation:
ICC (mA)=MCHp (31) + MCLp (26) +
MC (0.012 mA/MHz) f

Where:
MCpp = Macrocells in high-performance mode
MC.p = Macrocells in low-power mode
MC = Total number of macrocells used

f

Figure 1 shows a typical power calculation for the XC7372
device, programmed as four 16-bit counters and operating
at the indicated clock frequency.

Clock frequency (MHz)

400

300 oot aRCe_
£ ex
= pow!
Q / )ﬂ“/
O
S 200
w
Q
g
|._

100

0 50 100

Clock Frequency (MHz) X5287
Figure 1: Typical I vs. Frequency for XC7372
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XC7372 72-Macrocell CMOS CPLD

PC68 PC84 PQ100 PQ100 PC84 - PC68
! b oo
68 84 14 IFI — I/Ft 16 2 2
67 83 13 I/F1 — I/l 17 3 3
66 82 12 VFL Summm— VFI 18 4 4
65 81 1" VFI - . ——] IF1 19 5 5
64 80 10 IFI ——— IFI 20 6 6
— 79 8 VFI : — VF1 22 7 —

6 6
12 12 12
FFB1 FFB2 o
— — 26 FO MC1-1 MC2-9 FO 91 65 51
11 13 30 7o WCi2 {l+ VG2 Fo %2 e 52
12 14 31 FO' MC13| Py o ,. | Mc27 FO 93 67 53
13 15 32 FO " MC1-4| £ X | Mmc2:6 FO 95 68 54
15 17 34 FO Mci5| & |2 3..| % [mczs o |96 69 55
16 18 35 FO MCi1-6| 2 2 ['mC24 FO 97 70 56
17 19 37 FO mc17| < 9 9 < [mces FO 98 71 57
18 20 38 Fo MC1-8 —*D‘ MC2-2 FO 99 72 58
19 21 39 FO MC1-9 [’ MC2-1 FO 4 —_ —
9 9
21 21
27 27
Arithmetic Carry
( Serial Shift w
( FB8 FB3 W
— — 36 [5) MC8-1 MC3-9 P 1/O/F! 94 — —
—_ —_ 45 o) MC8-2 MC3-8 D V/O/FI 82 —_ —
8 9 24 | O/FCLKO MC83| UM 5 | MCa7 R 1/OF 9 — —
9 10 25 | OfFCLK1 MC8-4 E o o % MC3-6 OJFOE1 6 77 —_
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Figure 2: XC7372 Architecture
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Absolute Maximum Ratings

Symbol Parameter Value Units
Vee Supply voltage with respect to GND -0.5t07.0 \"
Vin DC Input voltage with respect to GND -0.5t0 Vg +0.5 \
Vs Voltage applied to 3-state output with respect to GND -0.5t0 Vg +0.5 \

Tstg Storage temperature -65 to +150 °C
TsoL Maximum soldering temperature (10s @ 1/16 in. = 1.5 mm) +260 °C

Warning: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
' ratings only, and functional operation of the device at these or any other conditions beyond those listed under Recommended
Operating Conditions is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time may affect

device reliability.

Recommended Operating Conditions

Symbol Parameter Min Max Units
v y Supply voltage relative to GND Commercial =0°Cto 70°C 4.75 5.25 v
\?C'NT Supply voltage relative to GND Industrial T, = —40°C to 85°C , 45 5.5 Y
cclo Supply voltage relative to GND Military Ty = -55°C to T + 125°C 4.5 55 \
Vecio I/0 supply voltage relative to GND 3.0 3.6 \'
Vi |Low-level input voltage 0 0.8 Vv
ViH High-level input voltage 20 |Vec+05 \'%
Vo Output voltage 0 VCCiO \Y
Tin Input signal transition time . 50 ns
DC Characteristics Over Recommended Operating Conditions
Symbol Parameter Test Conditions Min Max Units
5V TTL High-level output voltage lop = -4.0 mA 2.4 v
VCC = Min -
Von lon = -3.2 mA
3.3 V High-level output voltage OH.= =2 2.4 v
. VCC = Min
‘ loL =24 mA (FO)
5 V TTL Low-level output voltage loL = 12 mA (I/O) 0.5 \'
VOL VCC = Min
3.3 V Low-level output voltage loL =10 mA 0.4 v
: P g Vee = Min :
VCC = Max
I Input leakage current Vi = GND or Voao +10.0 pA
- Ve = Max
loz Output high-Z leakage current Vi = GND or Vegio +10.0 pA
. ; Vin = GND
Cin Input capacitance for Input and I/O pins f=1.0 MHz 8.0 pF
c Input capacitance for global control pins Vin = GND 12.0 E
IN (FCLKO, FCLK1, FCLK2, FOEOQ, FOE1) f=1.0 MHz . P
. Vin=GND
Cout Output capacitance f=1.0 MHz 10.0 pF
V|N = VCC or GND
lec? Supply current (low power mode) Veoint = Vecio =5V 187 Typ mA
f=1.0 MHz @ 25°C
Notes: 1. Sample tested.
2. Measured with device programmed as four 16-bit counters.
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XC7372 72-Macrocell CMOS CPLD

Power-up/Reset Timing Parameters

Symbol Parameter Min Typ Max Units
twmR Master Reset input Low pulse width 100 ns
tReSET Configuration completion time 80 160 us
Fast Function Block (FFB) External AC Characteristics®
XC7372-7 XC7372-10
(Com only) (Com/ind only) XC7372-12 XC7372-15
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Units
fcr  |Max count frequency 7+ %4 125.0 100.0 80.0 66.7 MHz
tsur |Fast input setup time before FCLK T 7 | 4.0 5.0 6.0 7.0 ns
tyr  [Fastinput hold time after FCLK T 0 0 0 0 ns
tcor |FCLK T to output valid 5.5 8.0 9.0 120 | ns
tepro |Fast input to output valid 2 7.5 10.0 12.0 150 | ns
tppru |1/O to output valid T+ 2 14.0 17.0 20.0 240 | ns
tcwr |Fast clock pulse width (High or Low) 4.0 5.0 5.5 6.0 ns

Notes: 1. This parameter is given for the high-performance mode. In low-power mode, this parameter is increased due to additional

logic delay of tr oGILP - tFLOGI OF t LOGILP —

tLoal-

2. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
3. All appropriate specifications tested using Figure 3 as the test load circuit.
4. Export Control Max. flip-flop toggle rate.

High-Density Function Block (FB) External AC Characteristics

XC7372-7 XC7372-10
(Com only) (Com/Ind only) XC7372-12 XC7372-15
Symbol Parameter Min Max Min Max Min Max Min Max | Units
fc  |Max count frequency '+ 2 95.2 71.4 62.5 52.6 MHz
tsy |/O setup time before FCLK T 1:2 12,5 14.0 16.0 19.0 ns
ty |1/O hold time after FCLK T 0 0 0 0 ns
tco |FCLK T to output valid 7.0 10.0 12.0 15.0 | ns
tpsy |/O setup time before p-term clock T2 | 6.0 6.0 7.0 9.0 ns
tpy (/O hold time after p-term clock T 0 0 0 0 ns
tpco |P-term clock T to output valid 13.5 18.0 21.0 25.0 ns
tpp |I/O to output valid -2 18.5 23.0 28.0 33.0 | ns
tcw |Fast clock pulse width 4.0 5.0 5.5 6.0 ns
tpocw |P-term clock pulse width 5.0 6.0 7.5 8.5 ns

Notes: 1. This parameter is given for the high-performance mode. In low-power mode, this parameter is increased due to additional

logic delay of tr_ ogILP ~ tFLOGI OF t LOGILP ~

tLoar-

2. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.

3-110
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Fast Function Block (FFB) Internal AC Characteristics

XC7372-7 XC7372-10
(Com only) (Com/Ind only) XC7372-12 XC7372-15
Symbol Parameter Min { Max | Min | Max | Min | Max | Min | Max | Units
trLoal |FFB logic array delay ' 1.5 1.5 2.0 20 | ns
trLogILp |LowW-power FFB logic array delay ' 3.5 5.5 7.0 8.0 ns
tesur  |FFB register setup time 1.5 2.5 3.0 4.0 ns
tey | FFB register hold time 2.5 25 3.0 3.0 ns
trcol  |FFB register clock-to-output delay 1.0 1.0 1.0 1.0 ns
teppr  |FFB register pass through delay 0.5 0.5 1.0 1.0 ns
teaol  |FFB register async. set delay 2.0 2.5 3.0 4.0 ns
tpry; |FFB p-term assignment delay 0.8 1.0 1.2 1.5 ns
teep  |FFB feedback delay 4.0 5.0 6.5 8.0 ns

Note: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.

High-Density Function Block (FB) Internal AC Characteristics

XC7372-7 XC7372-10
; (Com only) (Com/Ind only) XC7372-12 XC7372-15

Symbol Parameter Min Max Min Max Min Max Min Max | Units
t.og |FB logic array delay ' 3.5 3.5 4.0 50 | ns
tioaiLp |Low power FB logic delay 7.0 75 9.0 11.0 | ns
tsuy  |FB register setup time 1.5 25 3.0 4.0 ns
th FB register hold time 3.5 3.5 4.0 5.0 ns
tcol  |FB register clock-to-output delay 1.0 1.0 1.0 1.0 ns
tpp;  |FB register pass through delay 1.5 25 4.0 4.0 ns
taor  |FB register async. set/reset delay 25 3.0 4.0 5.0 ns
tra | Set/reset recovery time before FCLK T| 13.5 17.0 19.0 22.0 ns
tya | Set/reset hold time after FCLK T 0 0 0 0 ns
tpra  |Set/reset recovery time before p-term | 7.5 10.0 12.0 15.0 ns

clock T
tpya | Set/reset hold time after p-term clock T| 5.0 6.0 8.0 9.0 ns
tpcy  |FB p-term clock delay 1.0 0 0 0 ns
tog; |FB p-term output enable delay 3.0 4.0 5.0 7.0 ns
tcarve |ALU carry delay within 1 FB 2 5.0 6.0 | 80 120 | ns
tcaryrs |Carry lookahead delay per additional 1.0 1.5 2.0 3.0 ns
Functional Block 2

Notes: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
2. Arithmetic carry delays are measured as the increase in required set-up time to adjacent macroceli(s) for adder with
registered outputs.
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XC7372 72-Macrocell CMOS CPLD

I/0 Block External AC Characteristics

XC7372-7 XC7372-10
(Com only) (Com/ind only) | XC7372-12 XC7372-15
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Units
fin' [Maxpipeline frequency (input register to FFB or | 95.2 71.4 62.5 52.6 MHz
FB register) !
tsun | Input register/latch setup time before FCLK T | 4.0 5.0 6.0 7.0 ns
tain |Input register/latch hold time after FCLK T 0 0 0 0 ns
tcomw  |FCLK T to input register/latch output 2.5 35 4.0 50 | ns
tcesuin | Clock enable setup time before FCLK T 5.0 7.0 8.0 10.0 ns
tcerin | Clock enable hold time after FCLK T 0 0 0 0 ns
townin |FCLK pulse width high time 4.0 5.0 5.5 6.0 ns
tcwun |FCLK pulse width low time 4.0 5.0 5.5 6.0 ns
Note: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
Internal AC Characteristics
XC7372-7 XC7372-10
. (Comonly) | (Com/ind only) | XC7372-12 XC7372-15
Symbol Parameter Min | Max | Min | Max | Min | Max { Min | Max [ Units
tiv  |Input pad and buffer delay 25 3.5 4.0 50 | ns
trout |FFB output buffer and pad delay 3.0 4.5 5.0 70 | ns
tour |FB output buffer and pad delay 4.5 6.5 8.0 10.0 | ns
tum  |Universal Interconnect Matrix delay 6.5 7.0 8.0 9.0 | ns
troe  |FOE input to output valid 7.5 10.0 12.0 15.0 | ns
trop |FOE input to output disable 7.5 10.0 12.0 15.0 | ns
trck)  |Fast clock buffer delay 1.5 25 3.0 40 | ns

VresT
5

$n

Device Output O

1 @ Test Point
I ’

Device Imput
Rise and Fall
Times <3 ns £
Output Type |  Vocio VresT R4 Ro CL
FO 50V 50V 160 Q 120 Q 35 pF
3.3V 33V 260 Q 360 Q 35 pF
X3491

Figure 3: AC Load Circuit
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XC7372 Pinouts

PQ100{ PC84 | PC68 Input XC7372 Output PQ100| PC84 | PC68 Input XC7372 Output
15 1 1 MR 65 43 35 1/0/F1 MC6-9
16 2 2 I/FI 66 44 36 l{e} MC5-1
17 3 3 I/FI 67 45 37 l{e} MC5-2
18 4 4 /FI 68 46 38 l[e] MC5-3
19 5 5 I/FI 69 47 39 l[e} MC5-4
20 6 6 I/FI 70 48 40 [l{e] MC5-5
21 - - I/O/FI MC8-8 71 49 41 GND
22 7 - I/FI 72 50 42 /0 MC5-6
23 8 7 GND 73 51 - [/{e] MC4-5
24 9 8 O/FCLKO MC8-3 74 52 - lle} MC4-4
25 10 9 O/FCLK1 MC8-4 75 - - (6} MC3-1
26 - - FO MC1-1 76 53 43 1/0/F| MC5-7
27 11 - 1/O/Fi MC8-9 77 - - GND
28 - - Veeo 78 54 | 44 I/O/FI MC5-8
29 12 10 O/FCLK2 MC8-5 79 55 45 1/0/F1 MC5-9
30 13 11 FO MC1-2 80 56 46 110 MC4-1
31 14 12 FO MC1-3 81 - - (o] MC3-2
32 15 13 FO MC1-4 82 - - I/O/FI MC3-8
33 16 14 GND 83 57 47 110 MC4-2
34 17 15 FO MC1-5 84 58 - 110 MC4-6
35 18 16 FO MC1-6 85 59 48 /0 MC4-3
36 - - 0] MC8-1 86 60 49 GND
37 19 17 FO MC1-7 87 61 - 1/O/F1 MC4-7
38 20 18 FO MC1-8 88 62 - 1/O/FI MC4-8
39 21 19 FO MC1-9 89 63 - I/O/FI MC4-9
40 22 20 Veeio 90 64 50 VCClO
41 23 - 110 MC7-1 91 65 51 FO MC2-9
42 24 - 1/0 MC7-2 92 66 52 FO MC2-8
43 25 - 110 MC7-3 93 67 53 FO MC2-7
44 26 21 110 MC7-6 94 - - 1/O/F1 MC3-9
45 - - (0] MC8-2 95 68 54 FO MC2-6
46 27 - GND ‘ 96 69 55 FO MC2-5
47 28 22 I1/O/FI MC7-7 97 70 56 FO MC2-4
48 - - (0] MC8-6 98 71 57 FO MC2-3
49 29 23 1/O/FI MC7-8 99 72 58 FO MC2-2
50 30 24 I/O/FI MC7-9 100 | 73 59 VCCINT
51 31 25 /0 MC6-1 1 74 60 O/CKENO MC3-3
52 32 26 /0 MC6-2 2 - - GND
53 - - Vceio 3 75 61 | O/CKENT MC3-4
54 33 27 /0 MC6-3 4 - - FO MC2-1
55 34 - /0 MC7-4 5 76 62 O/FOEO MC3-5
56 35 - 1/0 MC7-5 6 77 - O/FOE1 MC3-6
57 36 28 /0 MCe6-4 7 78 63 VCCINT/

Vep
58 37 29 110 MC6-5 8 79 - I/F1
59 38 30 VCCINT 9 - - I/O/FI MC3-7
60 39 31 1/0 MC6-6 10 80 64 I/FI
61 - - I/O/FI MC8-7 11 81 65 I/FI
62 40 32 I/O/FI MC6-7 12 82 66 I/F1
63 41 33 1/0/FI MC6-8 13 83 67 I/FI
64 42 34 GND 14 84 68 I/FI
June 1, 1996 (Version 1.0) 3-113




XC7372 72-Macrocell CMOS CPLD

Ordering Information

XC7372- 7 Eg 84C

Device Type

Speed

Speed Options

Packaging Options

-15
-12
-10

-7

PC68
wCe8
PC84
wCs4

PQ100

15 ns pin-to-pin delay
12 ns pin-to-pin delay

10 ns pin-to-pin delay (commercial and industrial only)
7.5 ns pin-to-pin delay (commercial only)

Temperature Range

Number of Pins

Package Type

68-Pin Plastic Leaded Chip Carrier
68-Pin Windowed Ceramic Leaded Chip Carrier
84-Pin Plastic Leaded Chip Carrier
84-Pin Windowed Ceramic Leaded Chip Carrier
100-Pin Plastic Quad Flat Pack

Temperature Options
Commercial0°C to 70°C
Industrial -40°C to 85°C

C
|
M

Military

Component Availability

-55°C (Ambient) to 125°C (Case)

Pins

68 84 100
Tvpe Plastic Ceramic Plastic Ceramic Plastic
yp PLCC cLce PLCC cLce PQFP
Code PC68 WC68 PC84 wCs4 PQ100
-15 Cl CIM Cl CiM Cl
-12 Cl CIM Cl Cl Cl
XCrar2 -10 Cl Cl Cl cl cl
-7 C C . C C C
C = Commercial = 0° to +70°C | = Industrial = —40° to 85°C - M‘:- Mil‘i.’cary:= —55°C(A) to 125°C (C)
3-114
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XC73108
108-Macrocell CMOS CPLD

June 1, 1996 (Version 1.0)

Product Specification

Features

* High-performance Complex Programmable Logic
Devices (CPLDs)
- 7.5 ns pin-to-pin speeds on all fast inputs
- Up to 125 MHz maximum clock frequency
100% PCI compliant
18 outputs with 24 mA drive
I/O operation at 3.3V or 5V
Meets JEDEC Standard (8-1A) for 3.3V 0.3V
100%. interconnect matrix
- ' Maximizes resource utilization
- Wire-AND capability via SMARTswitch
* High-speed arithmetic carry network
- 1 nsripple-carry delay per bit
- 56 MHz 18-bit accumulators
¢ Multiple independent clocks
* Up to 120 inputs programmable as direct, latched, or
registered
Power management options
Multiple security bits for design protection
108 macrocells with programmable 1/0 architecture
Advanced Dual-Block architecture
- 2 Fast Function Blocks
- 10 High-Density Function Blocks
* 0.8 u CMOS EPROM technology
¢ Available in 84-pin and 84-pin PLCC/CLCC, 144-pin
PGA, 100-pin and 160-pin PQFP, and 225-pin BGA
packages

General Description

The XC73108 is a high performance CPLD providing gen-
eral purpose logic integration. It consists of two PAL-like
24V9 Fast Function Blocks and ten High Density Function
Blocks interconnected by the 100%-populated Universal
Interconnect Matrix (UIM™), -

Power Management

The XC73108 features a power-management scheme that
permits non-speed-critical paths of a design to be operated
at reduced power. Overall power dissipation is often
reduced significantly, since, in most systems only a few
paths are speed critical.

Macrocells can individually be specified for high perfor-
mance or low power operation by adding attributes to the
logic schematic, or declaration statements to the behavioral
description. To minimize power dissipation, unused Func-
tion Blocks are turhed off and unused macrocells in used
Function Blocks are configured for low power operation.

Operating current for each design can be approximated for
specific operating conditions using the following equation:

Icc (MA)=MCpp (2.4) + MC(p (2.1) +

MC (0.015 mA/MHz) f
Where:
MCyp = Macrocells in high-performance mode
MCip = Macrocells in low-power mode
MC Total number of macrocells used

f

Figure 1 shows a typical power calculation for the XC73108
device, programmed as six 16-bit counters and operating at
the indicated clock frequency.

Clock frequency (MHz)

400
300

g et

‘.(’) \—\'\9\" /

= 200 T

[+ LO\N

>

-
100

0 50 100
Clock Frequency (MHz) X5697

Figure 1: Typical Icc vs. Frequency for XC73108
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XC73108 108-Macrocell CMOS CPLD
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) = MC9-2 MC6-8 WOIF1
1) = MC9-3| 5. [MCs7 VOIFI
o = MC9-4 é £ | Mce6 o
0 wces | % (-2 2L & [Wces : /0
110 I MC9-6 g 2 ['MCe-4 110

VOIFt MCo-7 < 'Mces K )
VOIFI MC9-8 MC6-2 K 10
VOIF1 MC8-9 MC6-1 )

[ ros =i
110 -y MC8-1 MC7-0 VOIFI
[ I MCB-2 MC7-8 TIOFI
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) Y MC8-5| & |+2L | —-L—J‘ < ['mc75 1)
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kL Serial Shift J J
Arithmetic Carry

Figure 2: XC73108 Architecture

22 J1 16 2
23 K1 17 3
24 J2 18 4
26 K3 19 5
28 L2 20 6
30 N1 22 7
142 A7 9N 65

9% KI5 61 —
93 L5 - —
91 K13 — —
89 L4 - —
87 L3 — —
84 P15 — —
78 NI13 — -
76 R4 — -
74 N1t — -
72 RIZ 48 —
69 Rl 45 —
57 R7 36 =
67 PO — —
55 N7 = -
50 P6 — -
48 R4 — —
45 N5 - -
43 R2 - —
16 Fi — -
14 G2 - —
12 F2 9 —
8 Ci 6 77
6 D2 5 76
2 c2 3 75
159 B2 1 74
9 B2 — -
7 E3 - =
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Absolute Maximum Ratings

Symbol Parameter Value Units
Vee Supply voltage with respect to GND -0.5t07.0 \
Vin DC Input voltage with respect to GND -0.5 to Vg +0.5 v
Vs Voltage applied to 3-state output with respect to GND -0.5to Vg +0.5 \

Tsta Storage temperature -65 to +150 °C
TsoL Maximum soldering temperature (10s @ 1/16 in. = 1.5 mm) +260 °C

Warning: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those listed under Recommended
Operating Conditions is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time may affect
device reliability.

Recommended Operating Conditions

Symbol Parameter Min Max Units
v Supply voltage relative to GND Commercial T, =0°C to 70°C 4.75 5.25 \Y
VCC'NT Supply voltage relative to GND Industrial T = —40°C to 85°C 45 5.5 Y
CCIO [Supply voltage relative to GND Military T4 = -55°C to Tg + 125°C 45 55 v
Veaoio I/0 supply voltage relative to GND 3.0 3.6 V.
Vi Low-level input voltage 0 0.8 \"
ViH High-level input voltage 20 |V +0.5 \"
Vo Output voltage 0 Veaoio \Y
Tin Input signal transition time 50 ns
DC Characteristics Over Recommended Operating Conditions
Symbol Parameter Test Conditions Min | Max Units
5V TTL High-level output voltage I\?H =_':/'”$] mA 24 Vv
Vor 3.3 V High-level output voltage IOCHC= -3.2mA 2.4 %
=V Hig P 9 Vee = Min :
1oL =24 mA (FO)
5V TTL Low-level output voltage loL =12 mA (/O) 0.5 \
VoL Ve = Min
] loL = 10 mA
3.3 V Low-level output voltage Ve = Min 0.4 \"
Voo = Max ‘
L Input leakage current Vin = GND or Veoio +10.0 HA
| Output high-Z leakage current Ve = Max +10.0 pHA
0z VIN=GND or Veclo v
c Input capacitance for Input and I/O pins VIN = GND 8.0 pF
IN f=1.0 MHz '
N Input capacitance for global control pins Vin =GND 12.0 oF
(FCLKO, FCLK1, FCLK2, FOEO, FOE1) f=1.0 MHz
. ViN = GND
1 IN
Cout' |Output capacitance =1.0 MHz 20.0 pF
VIN = Ve or GND
lcc? Supply current (low power mode) VeeINT = Veelo =5Y 227 Typ mA
f=1.0 MHz @ 25°C
Notes: 1. Sample tested.
2. Measured with device programmed as six 16-bit counters.
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XC73108 108-Macrocell CMOS CPLD

Power-up/Reset Timing Parameters

Symbol Parameter Min Typ Max Units
twvr Master Reset input Low pulse width 100 ) ns
tResET Configuration completion time 80 160 us

Fast Function Block (FFB) External AC Characteristics?®

XC73108-7 | XC73108-10 | XC73108-12
(Com only) (Com only) (Com/Ind only) | XC73108-15 | XC73108-20
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Units
for  |Max count frequency 24 125.0 100.0 80.0 66.7 50.0 MHz
tsur | Fastinput setup time before FCLK T T 4.0 5.0 6.0 7.0 10.0 ns
tyr  |Fast input hold time after FCLK T 0 0 0 0 0 ns
tcor |FCLK T to output valid 5.5 8.0 9.0 12.0 150 | ns
tppro |Fast input to output valid T2 7.5 10.0 12.0 15.0 20.0 | ns
tppry | /O to output valid 72 13.5 19.0 22.0 27.0 350 [ ns
tcwg |Fast clock pulse width (High or Low) 4.0 5.0 5.5 6.0 6.0 ns

Notes: 1. This parameter is given for the high-performance mode. In low-power mode, this parameter is increased due to additional
logic delay of tr oaip — trLoGI OF t LOGILP —tLoGl )
2. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
3. All appropriate AC specifications tested using Figure 3 as the test load circuit.
4. Export Control Max. flip-flop toggle rate.

High-Density Function Block (FB) External AC Characteristics

XC73108-7 | XC73108-10 | XC73108-12
(Com only) (Com only) (Com/Ind only) | XC73108-15 | XC73108-20
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max { Min | Max | Units
fc  |Max count frequency "2 83.3 62.5 55.6 45.5 35.7 MHz
tgu |VO setup time before FCLK T T2 12.0 16.0 18.0 22.0 28.0 ns
ty  [I/Ohold time after FCLK T 0 0 0 0 0 ns
tco |FCLK T to output valid 7.0 10.0 12.0 15.0 20.0 | ns
tpsu |V/O setup time before p-term clock T 2 4.0 6.0 7.0 9.0 12.0 ns
tpy  [//O hold time after p-term clock T 0 0 0 0 0 ns
tpco |P-term clock T to output valid 15.0 20.0 23.0 28.0 36.0 ns
tp |VOto output valid -2 18.0 25.0 30.0 36.0 450 | ns
tcw |Fast clock pulse width 4.0 5.0 55 6.0 6.0 ns
tpcw |P-term clock pulse width 5.0 6.0 7.5 8.5 12.0 ns

Notes: 1. This parameter is given for the high-performance mode. In low-power mode, this parameter is increased due to additional

logic delay of g ogiLp — trLoGI OF t LoGILP — tLoal ) )
2. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
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Fast Function Block (FFB) Internal AC Characteristics

XC73108-7 | XC73108-10 | XC73108-12
(Com only) (Comonly) | (Com/ind only) | XC73108-15 | XC73108-20
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Units
trLoal |FFB logic array delay | 15 1.5 2.0 2.0 3.0 ns
trLogiLp |Low-power FFB logic array delay 1 3.5 5.5 7.0 8.0 11.0 ns
trsur  |FFB register setup time 1.5 25 3.0 4.0 6.0 ns
tey1  |FFB register hold time 25 2.5 3.0 3.0 4.0 ns
trcor  |FFB register clock-to-output delay 1.0 1.0 1.0 1.0 1.0 ns
teppy  |FFB register pass through delay 0.5 0.5 1.0 1.0 2.0 ns
traor  |FFB register async. set delay 2.0 25 3.0 4.0 6.0 ns
tprx; |FFB p-term assignment delay 0.8 1.0 1.2 1.5 2.0 ns
tepp  |FFB feedback delay 4.0 5.0 6.5 8.0 10.0 ns
Note: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
High-Density Function Block (FB) Internal AC Characteristics
XC73108-7 | XC73108-10 | XC73108-12
(Com only) . (Comonly) | (Com/ind only) | XC73108-15 | XC73108-20
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Units
tioa |FB logic array delay ' 35 35 4.0 5.0 60 | ns
tLogiLp |Low power FB logic delay T 7.0 7.5 9.0 11.0 14.0 ns
tsur  |FB register setup time 1.5 25 3.0 4.0 6.0 ns
ty  |FBregister hold time 3.5 3.5 4.0 5.0 6.0 ns
tcor  |FB register clock-to-output delay 1.0 1.0 1.0 1.0 1.0 ns
tepy  |FB register pass through delay 1.5 25 4.0 4.0 4.0 ns
taoi  |FB register async. set/reset delay 25 3.0 4.0 5.0 7.0 ns
tra | Set/reset recovery time before FCLK T | 15.0 19.0 21.0 25.0 31.0 ns
tia |Set/reset hold time after FCLK T 0 0 0 0 0 ns
tpra |Set/reset recovery time before p-term 7.5 10.0 12.0 15.0 20.0 ns
clock T
tpya |Set/reset hold time after p-term clock T| 5.0 6.0 8.0 9.0 12.0 ns
tpcy  |FB p-term clock delay 1.0 0 0 0 0 ns
tog; |FB p-term output enable delay 3.0 4.0 5.0 7.0 9.0 ns
tcarys |ALU carry delay within 1 FB 2 5.0 6.0 8.0 12.0 15.0 ns
tcaryrs |Carry lookahead delay per additional 1.0 1.5 20 3.0 4.0 ns
Functional Block 2
Notes: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
2. Arithmetic carry delays are measured as the increase in required set-up time to adjacent macrocell(s) for adder with
registered outputs.
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XC73108 108-Macrocell CMOS CPLD

I/0 Block External AC Characteristics

XC73108-7 | XC73108-10 | XC73108-12
(Com only) (Com only) (Com/ind only) | XC73108-15 | XC73108-20
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Units
fin Max pipeline frequency (input register | 83.3 62.5 55.6 45.5 35.7 MHz
to FFB or FB register) !
tsuin | Input register/latch setup time before 4.0 5.0 6.0 7.0 10.0 ns
FCLK T
tuin |Input register/latch hold time after 0 0 0 0 0. ns
FCLK T
tcon |FCLK T to input register/latch output 25 35 4.0 5.0 6.0 ns
tcesuin | Clock enable setup time before FCLK T| 5.0 7.0 8.0 10.0 12.0 ns
tcerin |Clock enable hold time after FCLK T 0 0 0 0 0 ns
townin |FCLK pulse width high time 4.0 5.0 5.5 6.0 6.0 ns
tewun |FCLK pulse width low time 4.0 5.0 5.5 6.0 6.0 ns
Note: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
Internal AC Characteristics
XC73108-7 | XC73108-10 | XC73108-12
(Com only) (Com only) (Com/ind only) | XC73108-15 | XC73108-20
Symbol Parameter Min | Max { Min | Max | Min | Max | Min | Max | Min | Max | Units
tiv  {Input pad and buffer delay 25 3.5 4.0 5.0 6.0 ns
trout |FFB output buffer and pad delay 3.0 4.5 5.0 7.0 9.0 ns
tour |FB output buffer and pad delay 45 6.5 8.0 10.0 140 | ns
tum  |Universal Interconnect Matrix delay 6.0 9.0 10.0 12.0 15.0 ns
troe  |FOE input to output valid 75 10.0 12.0 15.0 20.0 ns
trop |FOE input to output disable 7.5 10.0 12.0 15.0 20.0 ns
troLy |Fast clock buffer delay 1.5 25 3.0 4.0 50 | ns
VrgsT
o
gn
Device Output © J- —@® Test Point
§ Ro CL
Device Imput
Rise and Fall /]:
Times <3 ns L L
Output Type Veeio VresT R4 Ry Cp
FO 50V 50V 160 Q 120 Q 35 pF
33V 3.3V 260 Q 360 Q 35 pF

Figure 3: AC Load Circuit

X3491
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XC73108 Pinouts
PG144 . PG144

PQ160 | BG225 | PQ100 PC84 Input XC73108 Output PQ160 | BG225 | PQ100 | PC84 Input XC73108 Output
1 D3 - - Veeio 41 N4 28 - Veeio
2 c2 3 75 O/CKEN1 MC5-4 42 P3 29 12 O/FCLK2 MC10-5
3 - - - N/C 43 R2 - - 110 MC4-1
4 B1 4 - FO MC2-1 44 P4 30 13 FO MC1-2
5 - - - N/C 45 N5 - - 110 MC4-2
6 D2 5 76 | O/FOEO MC5-5 46 R3 - - Voot
7 E3 - (e} MC5-1 47 P5 31 14 FO MC1-3
8 C1 77 O/FOE1 MC5-6 48" R4 - - 110 MC4-3
9 E2 - - (o] MC5-2 49 N6 32 15 FO MC1-4
10 D1 7 78 Veont/Vep 50 P6 ~ - 1/0 MC4-4
1 F3 8 79 I/F1 51 R5 33 16 GND
12 F2 9 - 1/0O/F1 MC5-7 52 - - - N/C
13 E1 10 80 I/Fi 53 - - - N/C
14 G2 - - 1/O/FI MC5-8 54 P7 34 17 FO MC1-5
159 G3 11 81 I/F| 55 N7 - - 110 MC4-5
16 F1 - - I1/O/FI1 MC5-9 56 R6 35 18 FO MC1-6
17 G1 12 82 I/FI 57 R7 36 - 1/O/FI MC4-7
18 H2 13 83 I/F1 58 P8 37 19 FO MC1-7
19 H1 14 84 I/F1 59 R8 . 38 20 FO MC1-8
20 H3 - - GND 60 N8 39 21 FO MC1-9
21 J3 15 1 MR 61 N9 40 22 Veeio
22 Ji1 16 2 I/F1 62 R9 41 23 110 MC9-1
23 K1 17 3 I/F1 63 R10 42 24 110 MC9-2
24 J2 18 4 I/F| : 64 P9 43 25 1/0 MC9-3
25 K2 - (o] MC10-1 65 - - - N/C
26 K3 19 5 A/FI 66 - - - N/C !
27 L1 - - (o] MC10-2 67 ‘| P10 - - 110 MC4-6
28 L2 20 6 I/F1 : 68 N10 44 26 110 MC9-6
29 M1 21 - 1/O/FI MC10-8 69 R11 45 - 1/O/FI MC4-8
30 N1 22 7 I/F1 : 70 P11 46 27 GND
31 M2 23 8 GND 71 R12 47 28 1/O/FI MC9-7
32 L3 - - 1/0/FI MC10-7 721 R13 48 - 1/O/FI MC4-9
33 N2 24 9 O/FCLKO MC10-3 73 P12 49 29 1/O/FI MC9-8
34 P1 - - (o] MC10-6 74 N11 - 110 MC3-1
35 M3 25 10 | O/FCLK1 MC10-4 75 P13 50 30 1/0/FI MC9-9
36 N3 26 - FO MC1-1 76 R14 - - 110 MC3-2
37 P2 27 11 1/O/FI MC10-9 77 N12 51 31 110 MC8-1
38 - - - N/C 78 N13 - - 110 MC3-3
39 - - - N/C 79 P14 52 32 /0 MC8-2
40 R1 - - GND 80 R15 - - GND

Note: With the XC73108 in the 225-pin ball grid array package, only 144 of the solder balls are connected, the remaining solder balls should be left unconnected.

June 1, 1996 (Version 1.0)
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XC73108 108-Macrocell CMOS CPLD

XC73108 Pinouts (continued)

PG144 PG144

PQ160 | BG225 | PQ100 | PC84 | Input  XC73108  Output PQ160 | BG225 | PQ100 | PC84 | Input  XC73108  Output
81 M13 | 53 - Veeio 121 | Ci2 - - Veeio
82 N14 54 33 110 MC8-3 122 B13 78 54 1/O/FI MC7-8
83 - - - N/C 123 Al4 - - 110 MC12-6
84 P15 - - /0 MC3-4 124 B12 79 55 I/O/FI MC7-9
85 - - - N/C 125 C11 - - 1/0/FI MC12-7
86 M14 55 34 110 MC9-4 126 A13 80 56 110 MC6-1
87 L13 - - 110 MC3-5 127 B11 - - GND
88 N15 56 35 110 MC9-5 128 A12 - - 1/O/FI MC12-8
89 L14 - - /0 MC3-6 129 Cc10 81 - I/O/FI MC11-7
90 M15 57 36 110 MC8-4 130 B10 - - 110 MC11-1
91 K13 - - 1/O/F1 MC3-7 131 - - - N/C
92 K14 58 37 110 MC8-5 132 - - - N/C
93 L15 - - I/O/FI MC3-8 133 | A11 82 - I/O/F MC11-8
94 | J14 | 59 38 VeoinT 134 | B9 83 57 I/0 MC6-2
95 J13 60 39 110 MC8-6 135 C9 84 58 /0 MC6-6
96 K15 61 - 1/O/FI MC3-9 136 A10 85 59 110 MC6-3
97 J15 62 40 I1/O/FI MC8-7 137 A9 86 60 GND
98 H14 63 41 1/0/F MC8-8 138 B8 87 61 I/O/FI MC6-7
99 H15 - - GND 139 A8 88 62 1/0/FI MC6-8
100 H13 64 42 GND 140 Cc8 89 63 1/O/FI MC6-9
101 | G13 | 65 43 I/O/F MC8-9 141 c7 90 64 Veeio
102 G15 66 44 /0 MC7-1 142 A7 91 65 FO MC2-9
103 F15 67 45 110 MC7-2 143 A6 92 66 FO MC2-8
104 G14 68 46 /0 MC7-3 144 B7 93 67 FO MC2-7
105 F14 - - 110 MC12-1 145 B6 94 - 1/O/FI MC11-9
106 F13 69 47 110 MC7-4 146 Cé 95 68 FO MC2-6
107 E15 - - 1/0 MC12-2 147 A5 - - 110 MC11-2
108 E14 70 48 /0 MC7-5 148 B5 96 69 FO MC2-5
109 | D15 - - 110 MC12-3 149 - - - N/C
110 C15 71 49 GND 150 - - - N/C
111 D14 72 50 110 MC7-6 151 A4 - - 110 MC11-3
112 E13 - - /0 MC12-4 152 A3 97 70 FO MC2-4
113 C14 73 51 /0 MC6-5 153 B4 - - /0 MC11-4
114 B15 - - 110 MC12-5 154 C5 98 71 FO MC2-3
115 D13 74 52 110 MC6-4 155 B3 - - /0 MC11-5
116 C13 75 - I/O/FI MC12-9 156 A2 99 72 FO MC2-2
117 | B14 | 76 53 I/OIFI MC7-7 157 | c4 | 100 | 73 Veont
118 - - - N/C 158 C3 - - /10 MC11-6
119 - - - N/C 159 B2 1 74 |O/CKENO MC5-3
120 | A15 77 - GND 160 Al 2 - GND
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Ordering Information

XC73108- 7PC84C

Device Type Temperature Range
Speed Number of Pins
Package Type
Speed Options
-20 20 ns pin-to-pin delay
-156 15 ns pin-to-pin delay
-12 12 ns pin-to-pin delay
-10 10 ns pin-to-pin delay (commercial and industrial only)
-7 7.5 ns pin-to-pin delay (commercial only)
Packaging Options

PC84 84-Pin Plastic Leaded Chip Carrier
WC84  84-Pin Windowed Ceramic Leaded Chip Carrier
PQ100 100-Pin Plastic Quad Flat Pack

PG144  144-Pin Windowed Pin-Grid-Array

PQ160 160-Pin Plastic Quad Flat Pack
BG225 225-Pin Plastic Ball-Grid-Array

Temperature Options
C Commercial0°C to 70°C
| Industrial -40°C to 85°C

M Military

Component Availability

-55°C (Ambient) to 125°C (Case)

Pins 84 100 144 160 225
Type Plastic Ceramic Plastic Ceramic Plastic Plastic
PLCC CLCC PQFP PGA PQFP BGA
Code PC84 wcCs4 PQ100 PG144 PQ160 BG225
-20 Cl Cl Cl CIM Cl Cl
-15 Cl Cl Cl CIM Cl Cl
XC73108 -12 Cl Cl Cl Cl Cl Cl
-10 C C ] C C o]
-7 C C C C C C

C = Commercial = 0° to +70°C

| = Industrial = —40° to 85°C

M = Military = -55°C(A) to 125°C (C)

June 1, 1996 (Version 1.0)
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XC73144
144-Macrocell CMOS CPLD

June 1, 1996 (Version 1.0)

Product Specification

Features

* High-performance Complex Programmable Logic
Devices (CPLDs)
- 7.5 ns pin-to-pin speeds on all fast inputs
- Up to 100 MHz maximum clock frequency
100% PCI compliant
18 outputs with 24 mA drive
1/O operation at 3.3V or5V
Meets JEDEC Standard (8-1A) for 3.3V 0.3V
100% interconnect matrix
- Maximizes resource utilization
- Wire-AND capability via SMARTswitch
¢ High-speed arithmetic carry network
- 1 nsripple-carry delay per bit
- 43 MHz 16-bit accumulators
e Multiple independent clocks
* Up to 132 inputs programmable as direct, latched, or
registered
Power management options
Multiple security bits for design protection
144 macrocells with programmable 1/0 architecture
Advanced Dual-Block architecture
- 4 Fast Function Blocks
- 12 High-Density Function Blocks
Programmable slew rate
Programmable ground control
0.8 u CMOS EPROM technology
Available in 84-pin and 84-pin PLCC/CLCC, 144-pin
PGA, 100-pin and 160-pin PQFP, and 225 BGA
packages

General Description

The XC73144 is a high performance CPLD providing gen-
eral purpose logic integration. It consists of four PAL-like
24V9 Fast Function Blocks and twelve High Density Func-
tion Blocks interconnected by the 100%-populated Universal
Interconnect Matrix (UIM™).

Power Management

The XC73144 features a power-management scheme that
permits non-speed-critical paths of a design to be operated
at reduced power. Overall power dissipation is often
reduced significantly, since, in most systems only a few
paths are speed critical.

Macrocells can individually be specified for high perfor-
mance or low power operation by adding attributes to the
logic schematic, or declaration statements to the behavioral

description. To minimize power dissipation, unused Func-
tion Blocks are turned off and unused macrocells in used
Function Blocks are configured for low power operation.
Operating current for each design can be approximated for
specific operating conditions using the following equation:

loc (MA)=MCpp (2.4) + MCyp (2.1) +

MC (0.015 mA/MHz) f
Where:
MCyp = Macrocells in high-performance mode
MC.p = Macrocells in low-power mode
MC = Total number of macrocells used

f

Figure 1 shows a typical power calculation for the XC73144
device, programmed as eight 16-bit counters and operating
at the indicated clock frequency.

Clock frequency (MHz)

500
400 p &,/
- Pe
—_ \,\\Q‘\
<<
£ 300 //owe/
g
g
£ 200
>
’.._
100
0 50 100

Clock Frequency (MHz)

X5768

Figure 1: Typical Icc vs. Frequency for XC73144
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XC73144 144-Macrocell CMOS CPLD

PQ160 BG225
| }
19 H1
18 H2
17 G1
156 G3
13 E1
" F3
36 N3
44 P4
47 P5
49 N6
54 P7
56 R6
58 P8
59 R8
60 N8
53 N9
- L4
52 M7
- M5
39 L5
- Le
38 M4
- M6
- M9
105 F14
107 E15
109 D15
112 E13
114 B15
123 A4
125 c11
128 A12
116 c13
130 B10
147 A5
151 Ad
153 B4
155 B3
158 C3
129 c10
133 At1
145 B6
25 K2
27 L1
33 N2
35 M3
42 P3
34 P1
32 L3
29 M1
37 P2
- M10
- L10
- L12
- K12
= K11
65 L1t
66 M11
83 Ji2
85 Gi2
62 K9
63 R10
64 P9
86 M14
88 N15
68 N10
ka! R12
73 P12
75 P13
77 N12
79 P14
82 N14
90 M15
92 K14
95 J13
97 J15
928 H14
101 G13
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¢ 12 2 &
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Figure 2: XC73144 Architecture
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Absolute Maximum Ratings

Symbol Parameter Value Units
Vee Supply voltage with respect to GND -0.5t07.0 \
Vin DC Input voltage with respect to GND -0.5t0 Vg +0.5 \
Vs Voltage applied to 3-state output with respect to GND -0.5to V¢ +0.5 v

Tstg Storage temperature -65 to +150 °C
TsoL Maximum soldering temperature (10s @ 1/16 in. = 1.5 mm) +260 °C

Warning: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those listed under Recommended
Operating Conditions is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time may affect

device reliability.

Recommended Operating Conditions

Symbol Parameter Min Max Units
v Supply voltage relative to GND Commercial Tp = 0°C to 70°C 4.75 5.25 \
VCC'NT Supply voltage relative to GND Industrial T, = —40°C to 85°C 45 5.5 v
CCIO  'Supply voltage relative to GND Military T = —55°C to T + 125°C 45 55 v
Veaoio 1/O supply voltage relative to GND 3.0 3.6 \'
Vi Low-level input voltage 0 0.8 v
ViH High-level input voltage 20 |Vge+0.5 Vv
Vo Output voltage 0 Vecio v
Tin Input signal transition time 50 ns
DC Characteristics Over Recommended Operating Conditions
Symbol Parameter Test Conditions Min Max Units
5V TTL High-level output voltage {?H = 40 A 24 \"
Vo cc =Min
Iy loH =-3.2mA
3.3 V High-level output voltage Ve = Min 24 \
5V TTL Low-level output voltage {?L =24 mA 0.5 \%
VoL cc =Min
. . loL=10mA
3.3 V Low-level output voltage Ve = Min 0.4 Vv
Ve = Max
L Input leakage current Vin = GND or Veoio +10.0 HA
| Output high-Z leakage current Ve =Max +10.0 A
0z : ViN=GND or Voelo -
. . ViN=GND
CiN Input capacitance for Input and I/O pins f=1.0 MHz 8.0 pF -
c Input capacitance for global control pins V|N = GND 12.0 F
IN (FCLKO, FCLK1, FCLK2, FOEO, FOE1) f=1.0 MHz : P
. Vin = GND
1 IN
Cout' |Output capacitance f=1.0 MHz 10.0 pF
VIN = Vg or GND
Icc? Supply current (low power mode) VeeInT = Veclo = 5Y 250 Typ mA
f=1.0MHz @ 25°C
Notes: 1. Sample tested.
2. Measured with device programmed as eight 16-bit counters.
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XC731 44 144-Macrocell CMOS CPLD

Power-up/Reset Timing Parameters

Symbol Parameter Min Typ Max Units
twMR Master Reset input Low pulse width 100 ns
tRESET Configuration completion time 80 160 us

Slew Rate and Programmable Ground Control

Due to the large number of high current drivers available on
the XC73144, two programmable signal management
features have been included — slew rate control (SRC) and
ground - control (GC). Slew rate control is primarily for
external system benefit, to reduce ringing and other
coupling phenomenon. SRC permits designers to select
either 1 V/ns or 1.5 V/ns slew rate on a pin-by-pin basis for
any output or I/O signal. This can be done with PLUSASM
or schematically, as needed. The default slew rate is 1 V/ns.
To assign the pins with equations (PLUSASM), the
designer needs to only declare them as follows:

FAST ON <signal name list>

This will assign the signals in the list to have a 1.5 V/ns slew
rate. Omitting the signal name list will globally set all signals
to be 1.5 V/ns. Specific signals therefore can be declared
with 1 V/ns slew rate as follows:

FAST OFF <signal name list>

Schematic control of SRC is also straightforward. Again,
the default is 1 V/ns, but to assign specific pins fast, the

designer need only attach the “FAST” attribute to the I/O or
output buffer or the corresponding pin.

Programmable ground control is useful for internal chip sig-
nal management. The output buffers of the Fast Function
Blocks have an impedance of. approximately 7 Q when
switching high to low, where the High Density Function
Blocks impedance is around 14 . Since this low imped-
ance is negligible compared to the impedanee of the pin
inductance when output current transients occur, a reason-
able ground connection can be made by driving unused
output pins low and physically attaching them to external
ground. The XC73144 architecture permits the automatic
assignment of external ground signals to all macrocells that
are not declared as primary outputs or 1/Os. Note that the
logical function of the buried macrocell is fully preserved,
while its output driver is driving low and physically attached
to ground. Should designers not wish to employ program-
mable ground control, they need only declare all such pins
as primary 1/Os whether they will be attached externally or
not.

Fast Function Block (FFB) External AC Characterlstlcs3

XC73144-7 | XC73144-10 | XC73144-12
(Com Only) (Com Only) | (Com/ind Only) | XC73144-15
Symbol Parameter Min | Max | Min | Max | Min Max | Min | Max | Units
fcr  |Max count frequency T2 # 105.0 100.0 80.0 66.7 MHz
tsup |Fastinput setup time before FCLK T’ | 4.0 5.0 6.0 7.0 ns
tye  |Fastinput hold time after FCLK T 0 0 0 0 ns
tcor  |FCLK T to output valid 5.5 7.0 9.0 12.0 | ns
tepro |Fast input to output valid ™2 75 9.0 12.0 15.0 | ns
tppru | V/O to output valid -2 13.5 17.0 22.0 270 | ns
towr |Fast clock pulse width (High or Low). ~ 4.0 5.0 55 6.0 ns
Notes: 1. This parameter is given for the high-performance mode. In low-power mode, this parameter is increased due to additional

logic delay of tr ogiLp — trLogI OT t LociLp — tLoa-

pwN

. Export Control Max. flip-flop toggle.rate.

Specifications account for logic paths that use the maximum number of available product terms for a given-macrocell.
All appropriate AC specifications tested using Figure 3 as the test load circuit.
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High-Density Function Block (FB) External AC Characteristics

XC73144-7 | XC73144-10 | XC73144-12
(Com Only) (Com Only) | (Com/ind Only) | XC73144-15
Symbol Parameter Min | Max | Min | Max | Min Max | Min | Max | Units
fc  |Max count frequency '+ 2 83.3 62.5 55.6 45.5 MHz
tsu  |VO setup time before FCLK T T2 12.0 135 18.0 22.0 ns
ty  |I/O hold time after FCLK T ] 0 0 0 0 ns
tco |FCLKT to output valid 7.0 9.0 12.0 15.0 | ns
tpsy |V/O setup time before p-term clock T 2 4.0 6.0 7.0 9.0 ns
tey  [VO hold time after p-term clock T 0 0 0 0 ns
tpco |P-term clock T to output valid 15.0 19.0 23.0 280 | ns
tpp |/O to output valid T2 18.0 22,0 30.0 36.0 | .ns
tcw |Fast clock pulse width 4.0 5.0 55 6.0 ns
tpcw | P-term clock pulse width 5.0 6.0 7.5 8.5 ns

Notes: 1. This parameter is given for the high-performance mode. In low-power mode, this parameter is increased due to additional

logic delay of tr ogiLp — trLoGI OF t LoGiLe — tLoaH- )
2. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.

Fast Function Block (FFB) Internal AC Characteristics

XC73144-7 | XC73144-10| XC73144-12
‘(Com Only) | (ComOnly) | (Com/ind Only) |XC73144-15
Symbol ) Parameter Min | Max | Min | Max | Min Max | Min | Max | Units
trLogi |FFB logic array delay 1.5 1.5 2.0 20 | ns
trLogiLp |LOW-power FFB logic array delay 35 5.5 7.0 8.0 | ns
tesyi  |FFB register setup time 1.5 25 3.0 4.0 ns
ten - |FFB register hold time 25 25 3.0 3.0 ns
trcol - |FFB register clock-to-output delay o 1.0 1.0 1.0 1.0 | ns
tepp)  |FFB register pass through delay ' 0.5 0.5 1.0 1.0 | ns
teaor  |FFB register async. set delay 2.0 2.5 3.0 40 | ns
tprxi  |FFB p-term assignment delay 0.8 1.0 |12 1 15 | ns
trrp  |FFB feedback delay 4.0 5.0 6.5 8.0 | ns

Note: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
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XC73144 144-Macrocell CMOS CPLD

High-Density Function Block (FB) Internal AC Characteristics

XC73144-7 | XC73144-10| XC73144-12
(Com Only) | (Com Only) | (Com/ind Only) |XC73144-15
Symbol Parameter | Min [ Max | Min [ Max | Min | Max | Min | Max |Units
toal |FB logic array delay ' 35 35 4.0 5.0 | ns
tLogiLp |Low power FB logic delay ' 7.0 7.5 9.0 11.0| ns
tsui |FB-register setup time 1.5 2.5 3.0 40 | ns
tyy  |FB register hold time 3.5 3.5 4.0 5.0 ns
tcor |FB register clock-to-output delay 1.0 1.0 1.0 1.0 | ns
tpp;  |FB register pass through delay 1.5 25 4.0 40 | ns
taor |FB register async. set/reset delay 25 3.0 4.0 5.0 | ns
taa | Set/reset recovery time before FCLK T 15.0 19.0 21.0 25.0 ns
tya |Set/reset hold time after FCLK T 0 0 0 0 ns
tpra | Set/reset recovery time before p-term clock T| 7.5 10.0 12.0 15.0 ns
tpya |Set/reset hold time after p-term clock T 5.0 6.0 8.0 9.0 ns
tpc1  |FB p-term clock delay 1.0 0 0 0 ns
togr  |FB p-term output enable delay | 3.0 4.0 5.0 7.0 | ns
tcarys |ALU carry delay within 1 FB 2 5.0 6.0 8.0 120 | ns
tcaryrs |Carry lookahead delay per additional ) 1.0 1.5 2.0 130 | ns
Functional Block 2

Notes: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
2. Arithmetic carry delays are measured as the increase in required set-up time to adjacent macrocell(s) for adder with
registered outputs. '

I/O Block External AC Characteristics

XC73144-7 | XC73144-10] XC73144-12
(ComOnly) | (ComOnly) | (Com/ind Only) |XC73144-15
Symbol Parameter Min | Max | Min | Max | Min Max | Min | Max |Units
fiy  |[Max pipeline frequency (input register to FFB | 83.3 62.5 55.6 45.5 MHz
or FB register) ! ’
tsyin  |Input register/latch setup time before FCLK T | 4.0 5.0 6.0 7.0 ns
v (Input register/latch hold time after FCLK T 0 0 o | 0 ns
tcon  |[FCLK T to input register/latch output 25 3.5 4.0 50 | ns
tcesuin | Clock enable setup time before FCLK T 5.0 7.0 8.0 10.0 ns
tcenin |Clock enable hold time after FCLK T 0 0 0 0 ns
townin | FCLK pulse width high time 4.0 5.0 5.5 6.0 ns
towuin [FCLK pulse width low time 4.0 5.0 5.5 6.0 ns

Note: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
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Internal AC Characteristics

XC73144-7 | XC73144-10| XC73144-12
(Com Only) | (Com Only) | (Com/ind Only) |XC73144-15
Symbol Parameter Min | Max | Min.| Max | Min Max | Min | Max |Units
tiv  |Input pad and buffer delay 2.5 3.5 4.0 5.0 ns
trout |FFB output buffer and pad delay 3.0 4.5 5.0 70 | ns
tout |FB output buffer and pad delay 4.5 6.5 8.0 10.0 | ns
tum  |Universal Interconnect Matrix delay 6.0 | 9.0 10.0 120 | ns
troe  |FOE input to output valid 75 10.0 12.0 15.0 | ns
trop - |FOE input to output disable 7.5 10.0 12.0 15.0 | ns
tecLki |Fast clock buffer delay 1.5 25 3.0 4.0 | ns
VTEST

$n

Device Output © J" ® Test Point
§ Ry CL
Device Imput
Rise and Fall
Times < 3 ns N 1
Output Type | Vceio ViEsT Ry Ra CL
FO 50V 50V 160 Q 120 Q 35 pF
33V 3.3V 260 Q 360 Q@ 35 pF
X3491

Figure 3: AC Load Circuit
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XC73144 144-Macrocell CMOS CPLD

XC73144 Pinouts

BG225 |PQ160| Input XC73144  Output BG225 {[PQ160| Input XC73144 Output
D3 1 i Veelo o N4 41 Veaolo
E4 - I/FO ‘ ' MC3-4 P3 42 | O/FCLK2 MC14-5
F4 - I/FO MC3-2 R2 43 /O MC6-1
c2 2 O/CKEN1 MC7-4 P4 44 I/FO MC1-2
F5 - I/FO MC3-1 N5 45 /0 MCe6-2
G4 3 I/FO MC3-5 R3 46 VCOINT
B1 4 I/FO MC2-1 M5 - I/FO MC4-4
J4 5 I/FO MC3-3 P5 47 I/FO MC1-3
D2 6 O/FOEO MC7-5 R4 48 110 MCe6-3
E3 7 (e} MC7-1 L6 - I/FO MC4-6
C1 8 O/FOE1 MC7-6 Mé - I/FO MC4-8
E2 9 (e} MC7-2 N6 49 I/FO MC1-4
D1 10 VeeInT/ VPP P6 50 /O MCé6-4
F3 11 I/F1 R5 51 GND
F2 12 1/O/FI MC7-7 M7 52 I/FO MC4-7
E1 13 I/FI M9 53 I/FO MC4-9
G2 14 1/O/FI MC7-8 P7 54 I/FO MC1-5
G3 15 I/FI N7 55 /O MC6-5
F1 - 16 1/O/FI MC7-9 R6 56 I/FO MC1-6
G1 17 I/FI R7 57 1/O/FI MC6-7
H2 18 I/FI P8 58 I/FO MC1-7
H1 19 I/Fl R8 59 I/FO MC1-8
H3 20 GND N8 60 I/FO MC1-9
J3 21 I/FI MR N9 61 Vecio
K5 - Vocio M10 - (0] MC13-1
J1 22 I/F1 L10 - o MC13-2
K1 23 I/FI R9 62 /0 MC12-1
J2 24 I/FI ) R10 63 /0 MC12-2
K2 25 o MC14-1 P9 64 /0 MC12-3
K3 26 I/F L11 65 o MC13-6
L1 27 (0] MC14-2 M11 66 1/O/FI MC13-7
L2 28 I/FI M12 - GND
M1 29 I/O/FI MC14-8 P10 67 le} MC6-6
N1 30 I/FI N10 68 lle} MC12-6
M2 31 GND R11 69 I/O/FI MCé6-8
L3 32 I/O/FI MC14-7 P11 70 GND
N2 33 | O/FCLKO MC14-3 R12 71 I/O/FI MC12-7
P1 34 o} MC14-6 R13 72 I/O/FI MC6-9
M3 35 | O/FCLK1 MC14-4 P12 73 1/O/FI MC12-8
N3 36 I/FO MC1-1 N11 74 I/O MC5-1
K4 - I/FO MC4-1 P13 75 1/O/FI MC12-9
L4 - I/FO MC4-2 R14 76 110 MC5-2
P2 37 I/O/FI MC14-9 N12 77 /0 MC11-1
M4 38 I/FO MC4-3 N13 78 /0 MC5-3
L5 39 I/FO MC4-5 P14 79 1/O MC11-2
R1 40 GND R15 80 GND
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XC73144 Pinouts (continued)

BG225 |PQ160| Input XC73144 Output BG225 |PQ160| Input XC73144 Output
L12 - (0] MC13-3 B13 122 I/O/FI MC10-8
K12 - (@] MC13-4 Al4 123 /0 MC16-6
N14 82 /0 MC11-3 B12 124 1/O/FI MC10-9
K11 - (@] MC13-5 C11 125 1/O/FI MC16-7
J12 83 1/O/F| MC13-8 A13 126 I{e] MC9-1
P15 84 /10 MC5-4 D11 - (0] MC8-3
G12 85 1/O/FI MC13-9 B11 127 GND
M14 86 l{e] MC12-4 A2 128 I/O/FI MC16-8
L13 87 110 MC5-5 E10 - (0] MC8-4
N15 88 /10 MC12-5 D10 - (@) MC8-5
L14 89 /0 MC5-6 c10 129 1/O/FI MC15-7
M15 90 /0 MC11-4 B10 130 /0 MC15-1
K13 91 I/O/FI MC5-7 D9 131 1/O/F MC8-8
K14 92 /0 MC11-5 D7 132 1/O/FI MC8-9
L15 93 1/O/FI MC5-8 A1l 133 1/O/FI MC15-8
J14 94 VeeinTt B9 134 /0 MC9-2
J13 95 /0 MC11-6 C9 135 110 MC9-6
K15 96 1/O/FI MC5-9 A10 136 l{e] MC9-3
J15 97 I/O/FI MC11-7 A9 137 GND
H14 98 I/O/FI MC11-8 B8 138 1/O/FI MC9-7
H15 99 GND A8 139 1/O/FI MC9-8
H13 100 GND cs 140 I/O/FI MC9-9
G13 101 10 . MC11-9 A7 142 I/FO MC2-9
G15 102 110 MC10-1 A6 143 I/FO MC2-8
F15 103 110 MC10-2 B7 144 I/FO « MC2-7
G14 104 /0 MC10-3 B6 145 I1/O/FI MC15-9
F14 105 /0 MC16-1 C6 146 I/FO MC2-6
F13 106 1{e] MC10-4 D6 - I/FO MC3-8
E15 107 /0 MC16-2 E6 - I/FO MC3-6
E14 108 110 MC10-5 A5 147 1/0 MC15-2
D15 109 /0 MC16-3 B5 148 I/FO MC2-5
C15 110 GND D5 149 I/FO MC3-9
D14 111 110 MC10-6 E5 150 I/FO MC3-7
E13 112 /O MC16-4 A4 151 110 MC15-3
C14 113 1} MC9-5 A3 152 I/FO MC2-4
B15 114 I} MC16-5 B4 153 I} MC15-4
D13 115 I} MC9-4 C5 154 I/FO MC2-3
C13 116 I/OFI MC16-9 D4 - GND
F12 - (0] MC8-1 B3 155 le] MC15-5
E12 - O MC8-2 A2 156 I/FO MC2-2
B14 | 117 I/O/FI MC10-7 C4 157 VeoInT
E11 118 0 MC8-6 Cc3 158 110 MC15-6
D12 119 1/O/FI MC8-7 B2 159 | O/CKENO MC7-3
A15 120 GND Al 160 GND
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XC73144 144-Macrocell CMOS CPLD

Ordering Information

XC73144 - 7PQ 160 C

Device Type Temperature Range
Speed Number of Pins
Package Type
Speed Options
-15 15 ns pin-to-pin delay
-12 12 ns pin-to-pin delay
-10 10 ns pin-to-pin delay (commercial and industrial only)
-7 7.5 ns pin-to-pin delay (commercial only)
Packaging Options

PQ160 160-Pin Plastic Quad Fiat Pack
BG225 225-Pin Plastic Ball-Grid-Array

Temperature Options

C Commercial 0°C to 70°C
| Industrial -40°C to 85°C

Component Availability

Pins 160 225
Type Plastic Plastic
P PQFP BGA
Code PQ160 BG225
-15 Cl Cl
-12 (o]] Ci
XC73144 =T C C
-7 C C
C = Commercial = 0° to +70°C | = Industrial = —40° to 85°C
3-134
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XC7300 Characterization Data

June 1, 1996 (Version 1.0)

The following section includes typical characterization data
for the XC7354, XC7372 and XC73108. Frequently con-
sulted timing parameters were characterized under varia-
tions in temperature, voltage and number of simultaneously
switching outputs. As demonstrated by the graphical data
presented, all products are well within published data sheet
limits for commercial temperature and voltage ranges.

Though this set of characterization data does not include
explicit information on the XC7318, XC7336 and XC73144,
all XC7300 products are designed using the same circuit
configurations, design rules and process technology.
Therefore, the XC7318, XC7336 and XC73144 timing
parameters are-also safely guardbanded with respect to
their published data sheet limits.
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XC7300 Characterization Data

XC7354 (continued)
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XC7354 (continued)
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XC7300 Characterization Data

tsuy vs Voltage tco Vs #Outputs Switching
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XC7372 (continued)
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XC7300 Characterization Data

XC7372 (continued)

tppro Vs Temperature
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XC73108
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XC7300 Characterization Data

XC73108 (continued)
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XC73108 (continued)
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