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2 XILINX®

Xilinx is disclosing this Document and Intellectual Property (hereinafter “the Design”) to you for use in the development of designs to operate
on, or interface with Xilinx FPGAs. Except as stated herein, none of the Design may be copied, reproduced, distributed, republished,
downloaded, displayed, posted, or transmitted in any form or by any means including, but not limited to, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written consent of Xilinx. Any unauthorized use of the Design may violate copyright
laws, trademark laws, the laws of privacy and publicity, and communications regulations and statutes.

Xilinx does not assume any liability arising out of the application or use of the Design; nor does Xilinx convey any license under its patents,
copyrights, or any rights of others. You are responsible for obtaining any rights you may require for your use or implementation of the Design.
Xilinx reserves the right to make changes, at any time, to the Design as deemed desirable in the sole discretion of Xilinx. Xilinx assumes no
obligation to correct any errors contained herein or to advise you of any correction if such be made. Xilinx will not assume any liability for the
accuracy or correctness of any engineering or technical support or assistance provided to you in connection with the Design.

THE DESIGN IS PROVIDED “AS IS” WITH ALL FAULTS, AND THE ENTIRE RISK AS TO ITS FUNCTION AND IMPLEMENTATION IS
WITH YOU. YOU ACKNOWLEDGE AND AGREE THAT YOU HAVE NOT RELIED ON ANY ORAL OR WRITTEN INFORMATION OR
ADVICE, WHETHER GIVEN BY XILINX, OR ITS AGENTS OR EMPLOYEES. XILINX MAKES NO OTHER WARRANTIES, WHETHER
EXPRESS, IMPLIED, OR STATUTORY, REGARDING THE DESIGN, INCLUDING ANY WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, TITLE, AND NONINFRINGEMENT OF THIRD-PARTY RIGHTS.

IN NO EVENT WILL XILINX BE LIABLE FOR ANY CONSEQUENTIAL, INDIRECT, EXEMPLARY, SPECIAL, OR INCIDENTAL DAMAGES,
INCLUDING ANY LOST DATA AND LOST PROFITS, ARISING FROM OR RELATING TO YOUR USE OF THE DESIGN, EVEN IF YOU
HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. THE TOTAL CUMULATIVE LIABILITY OF XILINX IN CONNECTION
WITH YOUR USE OF THE DESIGN, WHETHER IN CONTRACT OR TORT OR OTHERWISE, WILL IN NO EVENT EXCEED THE
AMOUNT OF FEES PAID BY YOU TO XILINX HEREUNDER FOR USE OF THE DESIGN. YOU ACKNOWLEDGE THAT THE FEES, IF
ANY, REFLECT THE ALLOCATION OF RISK SET FORTH IN THIS AGREEMENT AND THAT XILINX WOULD NOT MAKE AVAILABLE
THE DESIGN TO YOU WITHOUT THESE LIMITATIONS OF LIABILITY.

The Design is not designed or intended for use in the development of on-line control equipment in hazardous environments requiring fail-
safe controls, such as in the operation of nuclear facilities, aircraft navigation or communications systems, air traffic control, life support, or
weapons systems (“High-Risk Applications”). Xilinx specifically disclaims any express or implied warranties of fitness for such High-Risk
Applications. You represent that use of the Design in such High-Risk Applications is fully at your risk.

Copyright © 1995-2005 Xilinx, Inc. All rights reserved. XILINX, the Xilinx logo, and other designated brands included herein are trademarks
of Xilinx, Inc. PowerPC is a trademark of IBM, Inc. All other trademarks are the property of their respective owners.
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About This Guide

The Libraries Guide is part of the ISE documentation collection.

Guide Contents

This guide contains the following:
e Discussion of the Xilinx Unified Libraries
e Slice Count information for FPGAs

® Design elements associated with the following architectures are described in this
guide.

¢ Spartan™-II
¢ Spartan™-IIE
¢ Spartan™-3
¢ Virtex™
¢ Virtex™-E
¢ Virtex™-II
¢ Virtex™-II Pro
¢ Virtex™-II Pro X
¢ XC9500™
¢ XC9500XV™™
¢ XC9500XL™
¢ CoolRunner™ XPLA3
¢ CoolRunner™.-II
e A listing of the various Functional Categories of design elements

e Individual sections for each of the Design Elements.

Additional Resources

To find additional documentation, see the Xilinx website at:
http: / /www.xilinx.com /literature.

To search the Answer Database of silicon, software, and IP questions and answers, or
to create a technical support WebCase, see the Xilinx website at:

http:/ /www.xilinx.com /support.

Libraries Guide www.xilinx.com 3
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Conventions

This document uses the following conventions. An example illustrates each

convention.

Typographical

The following typographical conventions are used in this document:

Convention

Meaning or Use

Example

Courier font

Messages, prompts, and program
files that the system displays

speed grade: - 100

Courier bold

Literal commands that you enter i
a syntactical statement

n |ngdbuild design_name

Helvetica bold

Commands that you select from a |File -Open
menu
Keyboard shortcuts Ctrl+C

Italic font

Variables in a syntax statement fo
which you must supply values

r \ngdbuild design_name

References to other manuals

See the Development System
Reference Guide for more
information.

Emphasis in text

If a wire is drawn so that it
overlaps the pin of a symbol,
the two nets are not connected.

[]

Square brackets

An optional entry or parameter.
However, in bus specifications,
such asbus [7:01], they are
required.

ngdbuild [option_name]
design_name

Braces

{}

A list of items from which you
must choose one or more

lowpwr ={on|off}

Vertical bar |

Separates items in a list of choices

lowpwr ={on|off}

Vertical ellipsis

Repetitive material that has been
omitted

IOB #1: QouT’
IOB #2: CLKIN'

Name =
Name =

Horizontal ellipsis ...

Repetitive material that has been
omitted

allow block block_name locl
loc2 ... locn;

Online Document

The following conventions are used in this document:

Meaning or Use

Example

Cross-reference link to a location
in the current document

See the section “Additional
Resources” for details.

Cross-reference link to a location
in another document

See Figure 2-5 in the Virtex-II
Handbook.

Convention
Blue text
Red text
Bl nderlin xt

Hyperlink to a website (URL)

Go to http:/ /www.xilinx.com

for the latest speed files.

www.xilinx.com
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Functional Categories

The functional categories list the available design elements in each category along
with a brief description of each element that is supported under each Xilinx
architecture.

Design Elements

Design elements are organized in alphanumeric order, with all numeric suffixes in
ascending order. For example, FDR precedes FDRS, and ADD4 precedes ADDS,
which precedes ADD16.

The following information is provided for each library element, where applicable:
e Name of the element

e  Graphic symbol (only in the schematic version of the guide)

e Applicability table (with primitive versus macro identification)

e  Functional description

e Truth table

e VHDL and Verilog instantiation and inference code (only in the HDL version of
the guide)

Schematic Examples

Schematics are included for each device library, if the implementation differs. These
schematics are illustrated only in the schematic user version of the libraries guide for
each Xilinx architecture.

Design elements with bussed or multiple I/O pins (2-, 4-, 8-, 16-bit versions) typically
include just one schematic -- generally the 8-bit version. When only one schematic is
included, implementation of the smaller and larger elements differs only in the
number of sections. In cases where an 8-bit version is very large, an appropriate
smaller element serves as the schematic example.

Naming Conventions

Examples of the general naming conventions for the unified library elements are
shown in the following figures.

Libraries Guide
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www.xilinx.com 5



SUXILINX®

Example 1

FUNCTION SIZE CONTROL PINS
Counter, Binary 4-Bit

Clear (Asy nous)

Load
Clock Enable
r» Bi-Directional
—N—

CB4CLED

—_—
Precedence of Control Pins
Example 2
FUNCTION SIZE CONTROL PINS
Flip-Flop, D-type 16-Bit

Reset (Synchronous)
Clock Enable

N
FD16RE
—
X7764 Precedence of Control Pins

Naming Conventions

Logic Function _T
Number of Inputs
Inverting (Bubble) Inputs

Number of Inverting Inputs

X4316

Combinatorial Naming Conventions

Attributes and Constraints

The terms attribute and constraint have been used interchangeably by some in the
engineering community, while others ascribe different meanings to these terms. In
addition, language constructs use the terms attribute and directive in similar yet
different senses. For the purpose of clarification, the Xilinx documentation refers to
the terms attributes and constraints as defined below.

6 www.xilinx.com Libraries Guide
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Shifters ... ... ... .. . 70
Shift Registers .......... ... .. . .. . . 70

Design Elements

AC T . 75
ACCH, 8,16 ... o 79
AD D 87
ADDA4, 8, 16 ... 89
ADSU . 95
ADSUA4, 8,16 .. .o 99
AND 2-9 105
ANDI2, 06 . ... 111
BRLSHETA, 8 ... oo 115
BSCAN _SPART AN .. 117
BSCAN_SPARTANS ... 119
BSCAN_VIRTEX ... . 121
BSCAN _VIRTEXZ ... 123
BUEF . 125
BUF4, 8, 16 . ... e 127
BUEFCE .. 129
BUFE, 4, 8,16 ... e 131
BUFG . 135
BUFGCE ... 137
BUFGCE 1 ... 139
BUFGDLL . ... 141
BUFGMUX ... 143
BUFGMUX 1 ... e e 145
BUFGP ... 147
BUFG S R .. 149
BUFGT S .. 151
BUFT, 4,8, 16 ... o 153
CAPTURE _SPART AN .. e 157
CAPTURE _SPARTANS ... 159
CAPTURE_VIRTEX . ... e 161
CAPTURE _VIRTEXZ ... e 163
CB2CE, CB4CE, CB8CE, CB16CE ....... ... ... i 165
CB2CLE, CB4CLE, CBS8CLE, CB16CLE ........ ... ... ... ... 169
CB2CLED, CB4CLED, CBSCLED, CB16CLED .................ccciiiun.... 173
CB2RE, CB4RE, CBS8RE, CB16RE ....... ... ... ... 177
CB2RLE, CB4RLE, CBSRLE, CB16RLE ............. .. ... .. ... .. ... ...... 181
CB2X1, CB4X1, CB8X1, CB16X1 ...........oii e 183
CB2X2, CB4X2, CB8X2, CB16X2 . ... .ot 187
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CBD2CE, CBD4CE, CBDSCE, CBD16CE ... .......... ... .. ... 191
CBD2CLE, CBD4CLE, CBDSCLE, CBD16CLE .............................. 193
CBD2CLED, CBD4CLED, CBDSCLED, CBD16CLED ....................... 197
CBD2RE, CBD4RE, CBDSRE, CBD16RE . ............. ... .. ... 201
CBD2RLE, CBD4RLE, CBDSRLE, CBD16RLE .............................. 205
CBD2X1, CBD4X1, CBD8X1, CBD16X1 ...ttt 209
CBD2X2, CBD4X2, CBD8X2, CBD16X2 ...t 211
CCBCE, CCI6CE ... e 215
CCBCLE, CCI6CLE . ... e e 219
CCBCLED, CCI6CLED . .. ... e e e 223
CC8RE, CCI6RE . ... e e 227
CDACE ... 231
CDACLE . . . 235
CDARE . .. 239
CDARLE . .. 243
CDDACE . ... 247
CDDACLE . ... 249
CDDARE ... 251
CDDARLE . ... 253
CJACE, CJ5CE, CJ8CE .. ...t 255
CJ4RE, CJ5RE, CJ8RE ... ..o 257
CJD4CE, CJD5CE, CJD8CE .. ... oo 259
CJD4RE, CJD5RE, CJDS8RE .. ... i 261
CLK_DIV2,4,6,810,12,14,16 ... .. ...ttt 263
CLK_DIV2,4,6,810,12,14,16R . ... ... ... ... . 267
CLK_DIV24,6,810,12,14,16RSD . ... ... ... ... . 273
CLK_DIV2,4,6,810,12,14,16SD . ....... ... .. i 281
CLKDLL .. 289
CLKDLLE . ... 293
CLKDLLHF ... 297
COMP2, 4, 8,06 ...t e e e e 301
COMPM2, 4,8, 16 . ... e 303
COMPMOECS, 16 ..o e e 307
CRS8CE, CRI6CE . ... e 311
CRDSCE, CRDI6CE .. ...t 315
D2 4E .. 317
D3 8BE .. 319
DA _d6E ... 321
DO . 323
DEC_CC4, 8,16 ... 331
DECODEA4, 8,16 ...t 333
DECODE32, 64 ... 335
Libraries Guide www.Xxilinx.com 9
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B 337
EFD 0 339
FDA4, 8, 16 ... 341
FD4CE, FDSCE, FD16CE . ......... e 343
FD4RE, FDSRE, FD16RE . ... .. . e 345
FDC 347
B C L 349
FDCE . . . 351
FDCE 1 ... 353
FD O . o 355
FDC P .. 357
FDCPE ... 359
FDCPE 1 .. 363
B D . 365
FDDA4,8,16 . ... o 367
FDDA4CE, FDDSCE, FDD16CE . . ........ ... . i 369
FDD4RE, FDDSRE, FDD16RE . ...... ... . e 371
FD D C .. 373
FDDCE . .. 375
FDDCP . ..o 377
FD D CPE ... o 379
FD D .. 381
FD DD PE ... 383
FD DR . 385
FDDRCPE . .. 387
FD D RE . .. 389
FDDRRSE . .. 391
FD D RS .. 393
FD D RSE .. 395
D DS 397
FD D SE . o 399
FD D SR .. 401
FD DS RE .. 403
FDE 405
B 1 . 407
D P . 409
FD P . 413
FD PE . 415
FD P E L .. 419
EFD R . 421
FD R I . 423
FRE .. .. 425
10 www.Xxilinx.com Libraries Guide
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135) 1) i 429
FDRS ..o 431
FDRS_T ..o 435
FDRSE ... 437
135) 1) s 441
FDS oo 443
FDS_T .ot 445
FDSE . oot 447
130 1) i 451
FDSR ..ot 453
FDSRE ... 455
FIKC oo 457
FJKCE ..ot 459
FJKCP oo 461
FJKCPE . . oo e 463
FIKP oo 465
FJKPE ..o 467
11205 469
FJKSRE . .. .ot e 471
EMAP oo 473
FTC oo 475
FTCE oo 479
FTCLE ..o 483
FTCLEX ..ot 485
FTCP . oo 487
FTCPE ..o 489
FTCPLE ... 491
FTIDCE ... 493
FTIDCLE .. .ot e 495
FTDCLEX ... oot 497
FTIDCP ..o 499
FIDRSE . ..ottt e 501
FIDRSLE ... oot 503
FTP oo 505
FTPE .o e 509
FTPLE ..o oo e 511
FTRSE .o 513
FTRSLE ... 515
FTSRE .ot 517
FTISRLE ...t 519
GND oot 521
GT_AURORA M ... oo 523
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GT _CUSTOM ... e e 527
GT_ETHERNET 71 ... ... e 529
GT_FIBRE_CHAN 71 ..o e 533
GT_INFINIBAND 71 . ... e 537
GT XAUL 1 .. 541
GTI10_10GE 71 ... 545
GTI10_10GFC 71 .. oo 549
GTI10_AURORA 71 . ..o 553
GTI0_AURORAX 71 . oo e 557
GT10_CUSTOM ... e 561
GTI10_INFINIBAND 71 ... e e 563
GTI10_OCA8 71 ..ot 567
GTI0_OCI92 71 . ..o e 571
GT10_PCI_EXPRESS 71 ... e 575
GTI0_ XAULL K ... 579
IBUE 4,8, 16 ... e e e e e e 583
IBUER DS .. 589
IBUEG . .. 591
IBUEGDS . 593
ICAP _VIRTEXZ ... e e 595
IFD, 4, 8,16 ... e 597
TE D L 601
IFDDRCPE . . . 603
IFDDRRSE . .. 605
TE DI .. 607
TE D L . 609
IFDX, 4,8, 16 ... ..o o 611
T D X L o 615
TE DX .. 617
TE D XTI L .o 619
ILDD, 4,8, 16 . ..o 621
T D L 625
T DI .. 627
1 7 ) 629
ILDX, 4, 8, 16 . ... 631
T D X 0 . 635
T DX .o 637
T D XI ..o 639
INV, 4,8, 06 ... e 641
LOBUEF . .. 643
TOBUER DS . . 645
IOPAD, 4,8, 16 ... 647
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TPAD, 4,8, 16 . ... 649
JTAGPPC .. 651
KEEPER . ... 653
LD 655
L4, 8, 16 .. ... 659
LD d 661
LD C 663
LD C d . . 665
LD CE . . 667
LD CE d .. 669
LD4CE,LDSCE,LD16CE . ......... ... i 671
LD C P .. 673
LD P d .o 675
LD CPE ... 677
LD CPE 1 .. 679
LDE . 681
LD d . 683
LD G . 685
LDGA4, 8,16 ... 687
LD o 689
0 s 691
LD PE . 693
LD PE L ... 695
LUT L, 2, 3,4 . e 697
LUT1_D, LUT2_D, LUT3_D,LUT4. D ....... .. . 703
LUT1_L, LUT2_L, LUT3_L, LUT4_ L ... ... i 709
VL2 o 715
M2 d B .. 717
M2 B . . 719
M2 dE . 721
M dE . . 723
M dE . . 725
M6 _dE . .. 727
MU LT AN .. 729
MULT I8XI8 ... 731
MULTI8XI8S ... o 733
MUX QY o 735
MUXCY D . 737
MUXCY L .. 739
MUXES . .. 741
MUXES D .. 743
MUXES L .. 745
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MUXF6_D ...
MUXF6_L ...

MUXF7_D .
MUXF7_L

MUXFES_D .. e
MUXES_L ..
NAND2-9 .
NAND12,16 ...
NOR2-9 ..
NORI2,16 ..o
OBUE 4,8,16 ........... i
OBUFEDS ...
OBUFE, 4,8,16 ... i
OBUFT, 4,8,16 ...... ... i
OBUFTDS ...

14

www.xilinx.com

Libraries Guide
ISE 8.1i



SUXILINX®

RAMIOXID 1 ... 873
RAMI6XAS .. 877
RAMIGXIS 1 ... oo 879
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Xilinx Unified Libraries

Overview

This chapter describes the Unified Libraries and the applicable device architectures
for each library. It also briefly discusses the contents of the other chapters, the general
naming conventions, and performance issues.

This chapter consists of the following major sections.
e  “Overview”

e “Applicable Architectures”

e “Functional Categories”

e “Design Elements”

e “Schematic Examples”

e “Naming Conventions”

e “Attributes and Constraints”

e “Carry Logic”

e “Flip-Flop, Counter, and Register Performance”

e “Unconnected Pins”

Xilinx maintains software libraries with thousands of functional design elements
(primitives and macros) for different device architectures. New functional elements
are assembled with each release of development system software. The catalog of
design elements is known as the Unified Libraries. Many of the elements in these
libraries can be used in multiple Xilinx device architectures. This “unified” approach
means that you can use your circuit design created with “unified” library elements
across all current Xilinx device architectures that recognize the element you are using.

Elements that exist in multiple architectures look and function the same, but their
implementations might differ to make them more efficient for a particular
architecture. A separate library still exists for each architecture (or architectural
group) and common symbols are duplicated in each one, which is necessary for
simulation (especially board level) where timing depends on a particular architecture.

If you have active designs that were created with former Xilinx library primitives or
macros, you may need to change references to the design elements that you were
using to reflect the Unified Libraries elements.

The Libraries Guide describes the primitive and macro logic elements available in the
Unified Libraries for the Xilinx FPGA and CPLD devices. Common logic functions
can be implemented with these elements and more complex functions can be built by

Libraries Guide
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combining macros and primitives. Several hundred design elements (primitives and
macros) are available across multiple device architectures, providing a common base
for programmable logic designs.

This libraries guide provides a functional selection guide and describes the design
elements.

Applicable Architectures

Design elements for the Spartan-II, Spartan-1IE, Spartan-3, Virtex, Virtex-E,

Virtex -II, Virtex-II Pro, Virtex-II Pro X, XC9500/XV /XL, CoolRunner XPLA3, and
CoolRunner-II libraries are included in the Xilinx Unified Libraries. Each library
supports specific device architectures. For detailed information on the architectural
families referenced below and the devices in each, see the current version of The
Programmable Logic Data Sheets(an online version is available from the Xilinx web site,
http:/ /support.xilinx.com).

Functional Categories

The functional categories list the available elements in each category along with a
brief description of each element and an applicability table identifying which libraries
(Spartan-1I, Spartan-IIE, Virtex, Virtex-E, Virtex -1I, Virtex-II Pro, Virtex-1I Pro X,
XC9500/XV /XL, CoolRunner XPLA3, and CoolRunner-II) contain the element.

Design Elements

Design elements are organized in alphanumeric order, with all numeric suffixes in
ascending order. For example, FDR precedes FDRS, and ADD4 precedes ADDS,
which precedes ADD16.

The following information is provided for each library element, where applicable:
e  Graphic symbol

e Applicability table (with primitive versus macro identification)

e Functional description

e Truth table

e  Schematic for macros

e VHDL and Verilog instantiation and inference code

e Commonly used constraints

Schematic Examples

Schematics are included for each library if the implementation differs.

Design elements with bussed or multiple I/O pins (2-, 4-, 8-, 16-bit versions) typically
include just one schematic -- generally the 8-bit version. When only one schematic is
included, implementation of the smaller and larger elements differs only in the
number of sections. In cases where an 8-bit version is very large, an appropriate
smaller element serves as the schematic example.

18
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Naming Conventions

Examples of the general naming conventions for the unified library elements are
shown in the following figures.

Example 1

FUNCTION SIZE CONTROL PINS
Counter, Binary 4-Bit
Clear (Asynchronous)

Load

Clock Enable

Bi-Directional
N~

CB4CLED
—_—
Precedence of Control Pins

Example 2

FUNCTION SIZE CONTROL PINS

Flip-Flop, D-type 16-Bit
P P P Reset (Synchronous)

Clock Enable

N~
FD16RE
—_—
X7764 Precedence of Control Pins

Naming Conventions

AND3B2

Logic Function
Number of Inputs

Inverting (Bubble) Inputs
Number of Inverting Inputs

X4316

Combinatorial Naming Conventions

Attributes and Constraints

Attributes and constraints are instructions placed on components or nets to indicate
their placement, implementation, naming, directionality, etc.. The Constraints Guide
provides information on all attributes and constraints.

Carry Logic

The Spartan-II, Spartan-IIE, Virtex, and Virtex-II architectures include dedicated carry
logic components.

Spartan-Il, Spartan-lIE, Virtex, and Virtex-E

Carry Logic for Spartan-II, Spartan-IIE, Virtex, and Virtex-E is a simple structure
associated with each look-up table. The design entry library contains the following
dedicated carry logic primitives: MULT_AND, MUXCY, MUXCY_D, MUXCY_L,
XORCY, XORCY_D, and XORCY_L. The function performed is determined by their

Libraries Guide www.xilinx.com
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connectivity and the contents of the look-up table. For an example of how to use carry
logic, see “CC8CE, CC16CE”.

For detailed information on Carry Logic in Virtex and Spartan-II, see The
Programmable Logic Data Sheets available on the Xilinx web site,
http:/ /support.xilinx.com.

Virtex-Il, Virtex-1l Pro, Virtex-11 Pro X, and Spartan-3

The dedicated carry logic primitives for Virtex-II, Virtex-1I Pro, Virtex-II Pro X, and
Spartan-3 are MULT_AND, MUXCY, MUXCY_D, MUXCY_L, XORCY, XORCY_D,

and XORCY_L.
ORCY can only be used exclusively with Virtex-II, Virtex-II Pro, and Virtex-II Pro X.

For detailed information on Carry Logic in Virtex-II, Virtex-1I Pro, Virtex-1I Pro X, and
Spartan-3, see The Programmable Logic Data Sheets available on the Xilinx web site,
http:/ /support.xilinx.com.

Flip-Flop, Counter, and Register Performance

All counter, register, and storage functions derived from the flip-flops are available in
the Configurable Logic Blocks (CLBs).

The D flip-flop is the basic building block for all architectures. Differences occur from
the availability of asynchronous Clear (CLR) and Preset (PRE) inputs, and the source
of the synchronous control signals, such as Clock Enable (CE), Clock (C), Load enable
(L), synchronous Reset (R), and synchronous Set (S). The basic flip-flop configuration
for each architecture follows.

The basic XC9000 flip-flops have both Clear and Preset inputs.

PRE

]

p | FDCP

|O
lo

CLR

Virtex and Spartan-II have two basic flip-flop types. One has both Clear and Preset
inputs and one has both asynchronous and synchronous control functions.

X4397

)
ke
m

FDCPE

L
m
lo

X4389
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i

FDRSE

|°|°|U
m
|D

[

X3732

The asynchronous and synchronous control functions, when used, have a priority that
is consistent across all devices and architectures. These inputs can be either active-
High or active-Low as defined by the macro. The priority, from highest to lowest, is as
follows.

Asynchronous Clear (CLR)
Asynchronous Preset (PRE)
Synchronous Set (S)
Synchronous Reset (R)
Clock Enable (CE)

Note: The asynchronous CLR and PRE inputs, by definition, have priority over all the
synchronous control and clock inputs.

For FPGA families, the Clock Enable (CE) function is implemented using two
different methods in the Xilinx Unified Libraries; both are shown in the following
figure.

In method 1, CE is implemented by connecting the CE pin of the macro directly to
the dedicated Enable Clock (EC) pin of the internal Configurable Logic Block
(CLB) flip-flop. This allows one CE per CLB. CE takes precedence over the L, S,
and R inputs. All flip-flops with asynchronous clear or preset use this method.

In method 2, CE is implemented using function generator logic. This allows two
CEs per CLB. CE has the same priority as the L, S, and R inputs. All flip-flops with
synchronous set or reset use this method.

The method used in a particular macro is indicated by the inclusion of asynchronous
clear, asynchronous preset, synchronous set, or synchronous reset in the macro's
description.

Libraries Guide
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C1

Cc2

(3]

c2

CE
(7] X D Q
Ql— c2 Function
Function i CE Generator|
Generator| —pC
X=(CE * C2)+(CE «C1)
Q—— Cc1 Y D Q
Function EC Cc2 Function
Generator Generator
CE - be
Y=(CE * C1)+(CE *C2)
Cc
Method 1 Method 2

CE implemented

using dedicated EC pin.

CE implemented as a

function generator input.

Clock Enable Implementation Methods

Unconnected Pins

Xilinx recommends that you always connect input pins in your designs. This ensures
that front end simulation functionally matches back end timing simulation. If an input
pin is left unconnected, mapper errors may result.

X4675

If an output pin is left unconnected in your design, the corresponding function is
trimmed. If the component has only one output, the entire component is trimmed. If
the component has multiple outputs, the portion that drives the output is trimmed.
As an example of the latter case, if the overflow pin (OFL) in an adder macro is
unconnected, the logic that generates that term is trimmed, but the rest of the adder is
retained (assuming all of the sum outputs are connected).
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Slice Count

This chapter contains the following sections.
e About Configurable Logic Blocks (CLBs)
e Slice Count for FPGA Components

About Configurable Logic Blocks (CLBs)

Configurable Logic Blocks (CLBs) implement most of the logic in an FPGA.

Each Virtex, Virtex-E and Spartan-II, Spartan-IIE CLB contains two slices. Each
Spartan-3, Virtex-1II, Virtex-II Pro, and Virtex-II Pro X CLB contains four slices. In the
following table, the numbers for Spartan-II, Spartan-IIE, Virtex, Virtex-E, Spartan-3,
Virtex-11, Virtex-II Pro, and Virtex-II Pro X are the number of slices required to
implement the component.

The Slice Count table lists FPGA design elements in alphanumeric order with the
number of CLBs or slices needed for their implementation in each applicable library.

Note: This information is for reference only. The actual count could vary, depending upon the
switch settings of the implementation tools; for example, the effort level in PAR (Place and
Route) or usage of the components with other components.

The asterisk for the RAM16X1D and RAM16X1D_1 in the Spartan-3, Virtex-II, Virtex-
II Pro, and Virtex-II Pro X columns indicates that these design elements consume 1/2
of two slices.

The double asterisks for design elements indicate that these primitives cannot be used
by themselves. However, there is only one available per slice.

Slice Count for FPGA Components

Virtex-ll, Virtex-ll Pro,

Design Element Spartan-Il, Spartan-IIE Spartan-3 Virtex, Virtex-E Virtex-ll Pro X
Name Number of Slices to Implement
ACC4 6 5 6
ACCS8 9 10 9 10
ACC16 17 18 17 18
ADD4 3 3 3 3
ADDS8 5 5 5 5
ADD16 9 9 9 9
ADSU4 3 3 3 3
ADSUS8 5 5 5 5
Libraries Guide www.Xxilinx.com 23
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,
Virtex-Il Pro X

Name

Number of Slices to Implement

ADSU16

\e]

\e]

AND2

AND3

AND4

ANDb5

AND6

AND7

ANDS8

AND9

AND12

AND16

BRLSHFT4

OIN NN N R R =)= =]|=]\O

BN TN NN R R R k=] =

(N[N N N R, R, R R~

BN INNININ R R R R =R| =0

BRLSHFTS8

—_
N

—_
N

—_
N

—_
N

BSCAN_SPARTAN2

BSCAN_VIRTEX

BSCAN_VIRTEX2

BUF

BUF4

BUF8

BUF16

BUFCF

BUFE

BUFE4

BUFES

BUFE16

BUFG

BUFGCE

BUFGCE_1

BUFGDLL

BUFGMUX

BUFGMUX_1

BUFGP

BUFT

BUFT4

BUFT8

BUFT16

CAPTURE_SPARTA
N2
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,
Virtex-Il Pro X

Name

Number of Slices to Implement

CAPTURE_VIRTEX

CAPTURE_VIRTEX2

CB2CE

CB2CLE

CB2CLED

CB2RE

CB4CE

CB4CLE

CB4CLED

CB4RE

CBSCE

N B NGO | W W w| W

S k(N al e olw]w|w

CBS8CLE

O AN | W ||| W[N] W WD

—_
o

O | W Q|G| W[N] W WD

—_
o

CB8CLED

—_
N

—_
N

—_
N

—_
N

CBSRE

(@)}

(@)}

CB16CE

—_
(e8]

14

[t
[68]

14

CB16CLE

—_
@

19

—_
@

19

CB16CLED

N
=

25

N
[

25

CB16RE

—_
[6¥]

14

—_
[6¥]

14

CCS8CE

CC8CLE

CC8CLED

17

17

CC8RE

CC16CE

CC16CLE

CC16CLED

CC16RE

CD4CE

CD4CLE

CD4RE

CD4RLE

CJ4CE

CJ4RE

CJ5CE

CJ5RE

CJ8CE

CJ8RE

B QW NN W] o | W

W | O Q1 | N | O

B QW NN W] o W

I NS RS N T R N R TG NS, N TN

CLKDLL
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,

Virtex-ll Pro X

Name

Number of Slices to Implement

CLKDLLE

CLKDLLHF

COMP2

COMP4

COMPS8

COMP16

COMPM2

COMPM4

COMPMS8

COMPM16

COMPMCS8

COMPMC16

CRS8CE

CR16CE

D2_4E

D3_8E

>

>

D4_16E

—_
o)}

—_
(o)}

—_
@)}

—_
@)}

DCM

DEC_CC4

DEC_CC8

DEC_CC16

DECODE4

DECODES8

DECODE16

DECODE32

DECODE64

FD

FD_1

FD4CE

FD4RE

FDSCE

FDSRE

FD16CE

FD16RE

FDC

FDC_1

FDCE

[ S N e N e -1 IS IS B NC TN Y NG S U Vo0 BTG B NCTR I NC TN U [ O e

RlRr | RO (bR R RRPRIRPROIBRINIDNIRRPIN|R~R|~

[ S P e e -1 IS IS B NC TN Y NS VG U 7o) BTG B NCTR I NCT UGS [ O g

I e S AN " TR "< T Y O TN [ N Y SO e e I N I N R N Y L SR N
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,
Virtex-Il Pro X

Name

Number of Slices to Implement

FDCE_1

1

FDCP

FDCP_1

FDCPE

FDCPE_1

[ES [V UG NI N

[EES [V UGS NI U

[EES [V PRI U

[EE [ G U U N

FDDRCPE

FDDRRSE

FDE

FDE_1

FDP

FDP_1

FDPE

FDPE_1

FDR

FDR_1

FDRE

FDRE_1

FDRS

FDRS_1

FDRSE

FDRSE _1

FDS

FDS_1

FDSE

FDSE_1

FJKC

FJKCE

FJKP

FJKPE

FJKRSE

FJKSRE

Rl R, R,r|RrR,r|Rr|R,r|RrRrR,r|RrR,r|R|Rr[RRrR|R Rk~

R, R,r|RrR,r|Rr|Rr|RrRrRr|RrR,r|R|Rr[RRrR|R Rk~

—lRlRr R, R,r|RrR,r|Rr|Rr|RrRrRr|RrR,r|R|Rr|[RRrR|R] Rk~

Rkl R, R,r|RrR,r|RrRr R, R,r|RrR,r|R|Rr[RrRrR|R Rk~

FMAP

FTC

FTCE

FTCLE

FTCLEX

FTP

RS [V UGS (U N

[ES [V IS (SN N

[ES [V U S N

[ [ S (S N
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,

Virtex-ll Pro X

Name

Number of Slices to Implement

FIPE

1

FTIPLE

FTRSE

FTRSLE

FTSRE

FTSRLE

S B N e B e

N[ R~~~ ]~

1
1
2
1
2

N R | R |[R|PR| =

GND

GT_AURORA_n

GT_CUSTOM_n

GT_ETHERNET_n

GT_FIBRE_CHAN_n

GT_INFINIBAND_n

GT_XAUIL_n

GT10_AURORA _n

GT10_AURORAX_n

GT10_CUSTOM_n

GT10_INFINIBAND
n

GT10_XAUL_n

GT10_10GE_n

GT10_10GFC_n

GT10_OC48_n

GT10_0OC192_n

IBUF

IBUF4

IBUF8

IBUF16

IBUFDS

IBUFG

IBUFGDS

ICAP_VIRTEX2

IFD

IFD_1

IFD4

IFD8

IFD16

IFDDRCPE

IFDDRRSE
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,
Virtex-Il Pro X

Name

Number of Slices to Implement

IFDI

IFDI 1

IFDX

IFDX4

IFDX8

IFDX16

IFDX_1

IFDXI

IFDXI_1

ILD

ILD_1

ILD4

ILD8

ILD16

ILDI

ILDI 1

ILDX

ILDX4

ILDX8

ILDX16

ILDX_1

ILDXI

ILDXI_1

INV

INV4

INVS8

INV16

IOBUF

IOPAD

IOPAD4

IOPADS

IOPAD16

IPAD

IPAD4

IPADS

IPAD16

JTAGPPC
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,
Virtex-Il Pro X

Name

Number of Slices to Implement

KEEPER

LD

LD_1

LD4

LD8

LD16

LD4CE

LDS8CE

LD16CE

LDC

LDC_1

LDCE

LDCE_1

LDCP

LDCP_1

LDCPE

LDCPE_1

LDE

LDE_1

LDP

LDP_1

LDPE

LDPE_1

LUT1

LUT2

LUT3

LUT4

LUT1_D

LUT2_D

LUT3_D

LUT4_D

LUT1_L

LUT2_L

LUT3_L

LUT4 L

M2_1

M2_1B1

—lRrlR,r R, R, R,r|Rr R, R, R,rRrR,r|RrR,r[RrRr|Rr|RrRr|RRr|RRr|R|R R, B[N0 N|R]~—

—lRrlR,r R, R, R,r|Rr R, R, R,rRrR,r|RrR,r[RrRr|Rr|RrRr|R R, R|Rr| R, R, |||~ ~

—lRrlR,r R, RrR,r|Rr R, RrlR,r|R,rRrR,r|RrR,r[RrRr|Rr|RrRr|RRr|RRr|R|RR,R|R| BR[N]0 N|R]~

O S I O e Y I S S S S I S S g N S S S IS o< Y0 [T~ I G ("< YN [NV~ Y Q) UG U
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,
Virtex-Il Pro X

Name

Number of Slices to Implement

M2_1B2

1

M2_1E

M4_1E

MS8_1E

Mi16_1E

G N R|R| R~

GN|R|R]| R~

1
1
2
5

U N | = = =

MULT_AND **

MULT18X18

MULT18X18S

MUXCY **

MUXCY_D **

MUXCY_L **

MUXEF5 **

MUXF5_D **

MUXF5_L **

MUXF6 **

MUXEF6_D **

MUXF6_L **

MUXEF7 **

MUXF7_D **

MUXEF7_L **

MUXES8 **

MUXEFS8_D **

MUXEFS8_L **

NAND2

NAND3

NAND4

NANDS5

NAND6

NAND?

NANDS

NAND9

NAND12

NAND16

NOR2

NOR3

NOR4

NOR5

R R, RN NN R R R R| ==

R R R RL,ININNDNR R R R R|~

R R, RN NN R R R R| ==

Rl R R, R, NN NN R R Rr|R[R]| R
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,
Virtex-Il Pro X

Name

Number of Slices to Implement

NOR6

1

NOR?7

NORS8

NOR9

NOR12

NOR16

NININIDN| P~

NININIDN| |-

1
2
2
2
2

NINININ|=| =

OBUF

OBUF4

OBUEF8

OBUF16

OBUFDS

OBUEFE

OBUFE4

OBUFES

OBUFE16

OBUFT

OBUFT4

OBUFTS

OBUFT16

OBUFTDS

OFD

OFD_1

OFD4

OFD8

OFD16

OFDDRCPE

OFDDRRSE

OFDDRTCPE

OFDDRTRSE

OFDE

OFDE_1

OFDE4

OFDES8

OFDE16

OFDI

OFDI_I

OFDT
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,
Virtex-Il Pro X

Name

Number of Slices to Implement

OFDT_1

OFDT4

OFDT8

OFDT16

OFDX

OFDX4

OFDX8

OFDX16

OFDX_1

OFDXI

OFDXI_I

OPAD

OPAD4

OPADS

OPAD16

OR2

OR3

OR4

OR5

OR6

OR7

OR8

OR9

OR12

OR16

NN N R R R, R~

NN NN R,|R|[R,|R[R]R

NN R R R, R~

NN NN R R R|R[R]RF

ORCY **

PPC405

PULLDOWN

PULLUP

RAM16X1D

2*

RAM16X1D_1

RAM16X1S

RAM16X1S_1

RAM16X2D

RAM16X2S

RAM16X4D

RAM16X4S

B ININ| R R R

W XN |||

B ININR R R
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,

Virtex-ll Pro X

Name

Number of Slices to Implement

RAM16X8D

—_
(o)}

8

—_
[e)}

RAM16X8S

8

RAM32X1D

RAM32X1D_1

RAM32X1S

RAM32X1S5_1

RAM32X2S

RAM32X4S

RAM32X8S

AW |IN|R|RIN|N|OG

RAM64X1D

RAM64X1D_1

RAM64X1S

RAM64X1S5_1

RAM64X2S

RAM128X1S

RAM128X1S_1

B s = NN

B BN NN RN @ IR, P,INDN O

RAMB4_5n

RAMB4_Sm_Sn

RAMB16_5n

RAMB16_Sm_5Sn

ROM16X1

ROM32X1

ROM64X1

N~ =

N~ =

ROM128X1

ROM256X1

SOP3

SOPr4

SR4CE

SR4CLE

SR4CLED

SR4RE

SR4RLE

SR4RLED

SR8CE

SR8CLE

SR8CLED

SR8RE

B O |G| O QIO W N~

B O |G| | O Q| T W k|| PR|0 [N P|-

B O |G O @Q N W N~

oo w|lelgal (e~ d|N|—|~
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Slice Count for FPGA Components

Design Element

Spartan-Il, Spartan-IIE

Spartan-3

Virtex, Virtex-E

Virtex-ll, Virtex-ll Pro,
Virtex-Il Pro X

Name

Number of Slices to Implement

SRSRLE

5

5

SRSRLED

9

9

SR16CE

8

8

SR16CLE

O | | O | U

9

9

O | | O | U

SR16CLED

17

17

SR16RE

o]

o]

SR16RLE

SR16RLED

—_
N

—_
N

SRL16

SRL16_1

SRL16E

SRL16E_1

[EES [V PRI U

SRLC16

SRLC16_1

SRLC16E

SRLC16E_1

R [V G [ S [V U UG U

S S U [ S [ QS UG Y

STARTUP_SPARTA
N2

STARTUP_VIRTEX

STARTUP_VIRTEX2

UPAD

VCC

XNOR2

XNOR3

XNOR4

XNOR5

XNOR6

XNOR?7

XNORS8

XNOR9

XOR2

XOR3

XOR4

XOR5

XOR6

XOR?7

XORS8

XOR9

NN, R, R, RN R R R, R|~

NN~ R, R, RININ| R R|R|R|~R|~

NN R, Rr[R,r| R, RN R R|R| R~~~

NN R, R, R, R, RN R, R RP|[R|~
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Slice Count for FPGA Components

Design Element Spartan-Il, Spartan-lIE Spartan-3 Virtex, Virtex-E V|rt¢\el);;;lé)x:lrt::(;llero,
Name Number of Slices to Implement
XORCY ** - - - -
XORCY_D ** - - - -
XORCY_L ** - - - -
* The RAM16X1D and RAM16X1D_1 consume 1/2 of two slices.
** These primitives cannot be used by themselves. However, there is only one
available per slice.
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Functional Categories

Arithmetic Functions
Buffers

Comparators
Counters

Decoders

Edge Decoders

This section categories, by function, the logic elements that are described in detail in
the “Design Elements” sections. Each category is briefly described. Tables under each
category identify all the available elements for the function and indicate which
architectures are supported by each.

Flip-Flops Logic Primitives
General Map Elements
Input Latches Memory Elements
Input/Output Flip-Flops Multiplexers
Input/Output Functions Shifters

Latches Shift Registers

Elements are listed in alphanumeric order under each category.
The Xilinx libraries contain three types of elements.
e Primitives are basic logical elements such as AND2 and OR2 gates.

e  Soft macros are schematics made by combining primitives and sometimes other
soft macros.

e Relationally placed macros (RPMs) are soft macros that contain relative location
constraint (RLOC) information, carry logic symbols, and FMAP symbols, where
appropriate.

The last item mentioned above, RPMs, applies only to FPGA families.

The relationally placed macro (RPM) library uses RLOC constraints to define the
order and structure of the underlying design primitives. Because these macros are
built upon standard schematic parts, they do not have to be translated before
simulation. The components that are implemented as RPMs are listed in the “Slice
Count” section.

Designs created with RPMs can be functionally simulated. RPMs can, but need not,
include all the following elements.

* Relative location (RLOC) constraints to provide placement structure. They allow
positioning of elements relative to each other.

e Carry logic primitive symbols.

The RPM library offers the functionality and precision of the hard macro library with
added flexibility. You can optimize RPMs and merge other logic within them. The
elements in the RPM library allow you to access carry logic easily and to control
mapping and block placement. Because RPMs are a superset of ordinary macros, you
can design them in the normal design entry environment. They can include any
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Arithmetic Functions

primitive logic. The macro logic is fully visible to you and can be easily back-
annotated with timing information.

Arithmetic Functions

There are three types of arithmetic functions: accumulators (ACC), adders (ADD), and
adder/subtracters (ADSU). With an ADSU, either unsigned binary or twos-
complement operations cause an overflow. If the result crosses the overflow
boundary, an overflow is generated. Similarly, when the result crosses the carry-out
boundary, a carry-out is generated. The following figure shows the ADSU carry-out
and overflow boundaries.

Overflow

Carry-Out

Xa720

ADSU Carry-Out and Overflow Boundaries

Design L Spartan-Il, | Spartan- . Virtex I, XC9500/XV/X
Element Description IE 3 Virtex, E Pro, Pro X L CR XPLA3 CR-lI

ACC1 1-Bit Loadable Cascadable No No No No Primitive Primitive Primitive
Accumulator with Carry-In, Carry-
Out, and Synchronous Reset

ACC4 4-Bit Loadable Cascadable Macro Macro Macro Macro Primitive Primitive Primitive
Accumulator with Carry-In, Carry-
Out, and Synchronous Reset

ACC8 8-Bit Loadable Cascadable Macro Macro Macro Macro Primitive Primitive Primitive
Accumulator with Carry-In, Carry-
Out, and Synchronous Reset

ACC16 16-Bit Loadable Cascadable Macro Macro Macro Macro Primitive Primitive Primitive
Accumulator with Carry-In, Carry-
Out, and Synchronous Reset

ADD1 1-Bit Full Adder with Carry-In and No No No No Primitive Primitive | Primitive
Carry-Out

ADD4 4-Bit Cascadable Full Adder with Macro Macro Macro Macro Primitive Primitive Primitive
Carry-In, Carry-Out, and Overflow

ADDS 8-Bit Cascadable Full Adder with Macro Macro Macro Macro Primitive Primitive Primitive
Carry-In, Carry-Out, and Overflow

ADD16 16-Bit Cascadable Full Adder with Macro Macro Macro Macro Primitive Primitive Primitive
Carry-In, Carry-Out, and Overflow

ADSU1 1-Bit Cascadable Adder/Subtracter No No No No Primitive Primitive Primitive
with Carry-In, Carry-Out

ADSU4 4-Bit Cascadable Adder/Subtracter Macro Macro Macro Macro Primitive Primitive Primitive
with Carry-In, Carry-Out, and
Overflow

ADSUS8 8-Bit Cascadable Adder/Subtracter Macro Macro Macro Macro Primitive Primitive Primitive
with Carry-In, Carry-Out, and
Overflow
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Design Lo Spartan-ll, | Spartan- . Virtex Il, XC9500/XV/X "
Element Description IE 3 Virtex, E Pro, Pro X CR XPLA3 CR-lI
ADSU16 16-Bit Cascadable Adder/Subtracter Macro Macro Macro Macro Macro Macro Macro
with Carry-In, Carry-Out, and
Overflow
MULT18X18 18 x 18 Signed Multiplier No Primitive | No Primitive No No No
MULT18X18S | 18 x 18 Signed Multiplier -- Registered | No Primitive | No Primitive No No No
Version
The buffers in this section route high fanout signals, 3-state signals, and clocks inside
a PLD device. The “Input/Output Functions” section covers off-chip interfaces.
Design e Spartan-ll, | Spartan- . Virtex Il, XC9500 )
Element Description IIE 3 Virtex, E Pro, Pro X IXVIXL CR XPLA3 CR-ll
BUF General Purpose Buffer Primitive Primitive | Primitive Primitive Primitive Primitive Primitive
BUF4 4-Bit General Purpose Macro No No No Primitive Primitive Primitive
Buffer
BUF8 8-Bit General Purpose Macro No No No Primitive Primitive Primitive
Buffer
BUF16 16-Bit General Purpose Macro No No No Primitive Primitive Primitive
Buffer
BUFCF Fast Connect Buffer Primitive Primitive | Primitive Primitive No No No
BUFE Internal 3-State Buffer Primitive No Primitive Primitive Primitive? No No
with Active High Enable
BUFE4 Internal 3-State Buffer Primitive No Macro Macro Primitive No No
with Active High Enable
BUFES8 Internal 3-State Buffer Primitive No Macro Macro Primitive No No
with Active High Enable
BUFE16 Internal 3-State Buffer Primitive No Macro Macro Primitive No No
with Active High Enable
BUFG Global Clock Buffer Primitive Primitive | Primitive Primitive Primitive Primitive Primitive
BUFGCE Global Clock MUX with No Primitive | No Primitive No No No
Clock Enable and Output
State 0
BUFGCE_1 Global Clock MUX Buffer | No Primitive | No Primitive No No No
with Clock Enable and
Output State 1
BUFGDLL Clock Delay Locked Loop | Primitive Primitive | Primitive Primitive No No No
Buffer
BUFGMUX Global Clock MUX Buffer | No Primitive | No Primitive No No No
with Output State 0
BUFGMUX_1 Global Clock MUX with No Primitive | No Primitive No No No
Output State 1
BUFGP Primary Global Buffer for | Primitive Primitive | Primitive Primitive No No No
Driving Clocks or
Longlines (Four per PLD
Device)
BUFGSR Global Set/Reset Input No No No No Primitive Primitive Primitive
Buffer
BUFGTS Global 3-State Input No No No No Primitive Primitive Primitive
Buffer
BUFT Internal 3-State Buffer Primitive No Primitive Primitive PrimitiveP No No
with Active-Low Enable
BUFT4 Internal 3-State Buffer Macro No Macro Macro Primitive No No
with Active-Low Enable
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®
x XILINX Comparators
g:;'g:t Description Spalrltgn-ll, Spa;‘a"' Virtex, E P‘:g“;’: ;"X )/()?\S,’ISXOLO CRXPLA3 | CRlI
BUFT8 Internal 3-State Buffer Macro No Macro Macro Primitive® No No
with Active-Low Enable
BUFT16 Internal 3-State Buffer Macro No Macro Macro Primitive No No
with Active-Low Enable
a.Not supported for XC9500XL and XC9500XV devices.
b.Not supported for XC9500XL and XC9500XV devices.
c.Not supported for XC9500XL and XC9500XV devices.
Following is a list of comparators.

g:::g:t Description s"alrltg“'"’ Spartan-3 | Virtex, E P‘:(':tf,’: cI>I,X x°95°|?’ XVIX | crRXPLA3 | CR-I
COMP2 2-Bit Identity Comparator Macro Macro Macro Macro Primitive Primitive Primitive
COMP4 4-Bit Identity Comparator Macro Macro Macro Macro Primitive Primitive Primitive
COMP8 8-Bit Identity Comparator Macro Macro Macro Macro Primitive Primitive Primitive
COMP16 16-Bit Identity Comparator Macro Macro Macro Macro Primitive Primitive Primitive
COMPM2 2-Bit Magnitude Comparator | Macro Macro Macro Macro Primitive Primitive Primitive
COMPM4 4-Bit Magnitude Comparator | Macro Macro Macro Macro Primitive Primitive Primitive
COMPMS8 8-Bit Magnitude Comparator | Macro Macro Macro Macro Primitive Primitive Primitive
COMPM16 | 16-Bit Magnitude Comparator | Macro Macro Macro Macro Primitive Primitive Primitive
COMPMCS8 | 8-Bit Magnitude Comparator | Macro Macro Macro Macro No No No
COMPMC16 | 16-Bit Magnitude Comparator | Macro Macro Macro Macro No No No

There are six types of counters with various synchronous and asynchronous inputs.
The name of the counter defines the modulo or bit size, the counter type, and which
control functions are included. The counter naming convention is shown in the

following figured:

counter ]
Binary (B)
BCD (D)

Binary, Carry Logic (C)

Johnson (J)
Ripple (R)

(Bit Size)

Synchronous Reset (R)
Asynchronous Clear (C)

Clock Enable

Directional

Counter Naming Convention

X4577

A carry-lookahead design accommodates large counters without extra gating. On TTL
7400-type counters with trickle clock enable (ENT), parallel clock enable (ENP), and
ripple carry-out (RCO), both the ENT and ENP inputs must be High to count. ENT is
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propagated forward to enable RCO, which produces a High output with the
approximate duration of the QA output. The following figure illustrates a carry-
lookahead design.

RCO
ENP
ENT

ENP
ENT

Vee RCO
ENP

ENT

RCO
ENP

cE ENT

Xa719

Carry-Lookahead Design

The RCO output of the first stage of the ripple carry is connected to the ENP input of
the second stage and all subsequent stages. The RCO output of the second stage and
all subsequent stages is connected to the ENT input of the next stage. The ENT of the
second stage is always enabled /tied to VCC. CE is always connected to the ENT input
of the first stage. This cascading method allows the first stage of the ripple carry to be
built as a prescaler. In other words, the first stage is built to count very fast.

Note: For counters, do not use TC (or any other gated signal) as a clock. Possible glitches
may not always allow for a proper setup time when using gated signals.

Design Element

Spartan-Il,
IE

Virtex I, XC9500/XV/X

Pro, Pro X L CR XPLA3 CR-ll

Description Spartan-3 | Virtex, E

CB2CE

2-Bit Cascadable Binary Counter | Macro Macro Macro Macro Primitive Primitive Primitive
with Clock Enable and
Asynchronous Clear

CB4CE

4-Bit Cascadable Binary Counter | Macro Macro Macro Macro Primitive Primitive Primitive
with Clock Enable and
Asynchronous Clear

CB8CE

8-Bit Cascadable Binary Counter | Macro Macro Macro Macro Primitive Primitive Primitive
with Clock Enable and
Asynchronous Clear

CB16CE

16-Bit Cascadable Binary Counter | Macro Macro Macro Macro Primitive Primitive Primitive
with Clock Enable and
Asynchronous Clear

CB2CLE

2-Bit Loadable Cascadable Binary | No No No No Primitive Primitive Primitive
Counters with Clock Enable and
Asynchronous Clear

CB4CLE

4-Bit Loadable Cascadable Binary | No No No No Primitive Primitive Primitive
Counters with Clock Enable and
Asynchronous Clear

CBSCLE

8-Bit Loadable Cascadable Binary | No No No No Primitive Primitive Primitive
Counters with Clock Enable and
Asynchronous Clear

CB16CLE

16-Bit Loadable Cascadable No No No No Primitive Primitive Primitive
Binary Counters with Clock
Enable and Asynchronous Clear
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Design Element

Description

Spartan-Ii,

lIE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/X
L

CR XPLA3

CR-ll

CB2CLED

2-,4-, 8-, 16-Bit Loadable
Cascadable Bidirectional Binary
Counters with Clock Enable and
Asynchronous Clear

No

No

No

No

Primitive

Primitive

Primitive

CB4CLED

2-, 4-, 8-, 16-Bit Loadable
Cascadable Bidirectional Binary
Counters with Clock Enable and
Asynchronous Clear

Primitive

Primitive

Primitive

CB8CLED

2-,4-, 8-, 16-Bit Loadable
Cascadable Bidirectional Binary
Counters with Clock Enable and
Asynchronous Clear

Primitive

Primitive

Primitive

CB16CLED

2-,4-, 8-, 16-Bit Loadable
Cascadable Bidirectional Binary
Counters with Clock Enable and
Asynchronous Clear

Primitive

Primitive

Primitive

CB2RE

2-Bit Cascadable Binary Counter
with Clock Enable and
Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CB4RE

4-Bit Cascadable Binary Counter
with Clock Enable and
Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CBSRE

8-Bit Cascadable Binary Counter
with Clock Enable and
Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CB16RE

16-Bit Cascadable Binary Counter
with Clock Enable and
Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CB2RLE

2-Bit Loadable Cascadable Binary
Counter with Clock Enable and
Synchronous Reset

No

No

No

Macro

Primitive

Primitive

Primitive

CB4RLE

4-Bit Loadable Cascadable Binary
Counter with Clock Enable and
Synchronous Reset

No

No

No

Macro

Primitive

Primitive

Primitive

CBSRLE

8-Bit Loadable Cascadable Binary
Counter with Clock Enable and
Synchronous Reset

No

No

No

Macro

Primitive

Primitive

Primitive

CB16RLE

16-Bit Loadable Cascadable
Binary Counter with Clock
Enable and Synchronous Reset

Macro

Primitive

Primitive

Primitive

CB2X1

2-Bit Loadable Cascadable
Bidirectional Binary Counter with
Clock Enable and Asyn-chronous
Clear

Macro

Primitive

Primitive

Primitive

CB4X1

4-Bit Loadable Cascadable
Bidirectional Binary Counter with
Clock Enable and Asyn-chronous
Clear

Macro

Primitive

Primitive

Primitive

CB8X1

8-Bit Loadable Cascadable
Bidirectional Binary Counter with
Clock Enable and Asyn-chronous
Clear

Macro

Primitive

Primitive

Primitive

CB16X1

16-Bit Loadable Cascadable
Bidirectional Binary Counter with
Clock Enable and Asyn-chronous
Clear

Macro

Primitive

Primitive

Primitive

CB2X2

2-Bit Loadable Cascadable
Bidirectional Binary Counter with
Clock Enable and Synchro-nous
Reset

No

No

No

Macro

Primitive

Primitive

Primitive

CB4Xx2

4-Bit Loadable Cascadable
Bidirectional Binary Counter with
Clock Enable and Synchro-nous
Reset

No

No

No

Macro

Primitive

Primitive

Primitive
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Design Element

Description

Spartan-Ii,
IIE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/X
L

CR XPLA3

CR-ll

CB8X2

8-Bit Loadable Cascadable
Bidirectional Binary Counter with
Clock Enable and Synchro-nous
Reset

No

No

No

Macro

Primitive

Primitive

Primitive

CB16X2

16-Bit Loadable Cascadable
Bidirectional Binary Counter with
Clock Enable and Synchro-nous
Reset

Macro

Primitive

Primitive

Primitive

CBD2CE

2-Bit Cascadable Dual Edge
Triggered Binary Counter with
Clock Enable and Asynchronous
Clear

Primitive

CBD4CE

4-Bit Cascadable Dual Edge
Triggered Binary Counter with
Clock Enable and Asynchronous
Clear

Primitive

CBDSCE

8-Bit Cascadable Dual Edge
Triggered Binary Counter with
Clock Enable and Asynchronous
Clear

Primitive

CBD16CE

16-Bit Cascadable Dual Edge
Triggered Binary Counter with
Clock Enable and Asynchronous
Clear

Primitive

CBD2CLE

2-Bit Loadable Cascadable Dual
Edge Triggered Binary Counter
with Clock Enable and
Asynchronous Clear

Primitive

CBD4CLE

4-Bit Loadable Cascadable Dual
Edge Triggered Binary Counter
with Clock Enable and
Asynchronous Clear

No

No

No

No

No

No

Primitive

CBDSCLE

8-Bit Loadable Cascadable Dual
Edge Triggered Binary Counter
with Clock Enable and
Asynchronous Clear

No

No

No

No

No

No

Primitive

CBD16CLE

16-Bit Loadable Cascadable Dual
Edge Triggered Binary Counter
with Clock Enable and
Asynchronous Clear

No

No

No

No

No

No

Primitive

CBD2CLED

2-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Asynchronous Clear

No

No

No

No

No

No

Primitive

CBD4CLED

4-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Asynchronous Clear

No

No

No

No

No

No

Primitive

CBDSCLED

8-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Asynchronous Clear

Primitive

CBD16CLED

16-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Asynchronous Clear

Primitive

CBD2RE

2-Bit Cascadable Dual Edge
Triggered Binary Counter with
Clock Enable and Synchronous
Reset

Primitive

CBD4RE

4-Bit Cascadable Dual Edge
Triggered Binary Counter with
Clock Enable and Synchronous
Reset

Primitive
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Design Element

Description

Spartan-Ii,
IIE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/X
L

CR XPLA3

CR-ll

CBDSRE

8-Bit Cascadable Dual Edge
Triggered Binary Counter with
Clock Enable and Synchronous
Reset

No

No

No

No

No

No

Primitive

CBD16RE

16-Bit Cascadable Dual Edge
Triggered Binary Counter with
Clock Enable and Synchronous
Reset

Primitive

CBD2RLE

2-Bit Loadable Cascadable Dual
Edge Triggered Binary Counter
with Clock Enable and
Synchronous Reset

Primitive

CBD4RLE

4-Bit Loadable Cascadable Dual
Edge Triggered Binary Counter
with Clock Enable and
Synchronous Reset

Primitive

CBDSRLE

8-Bit Loadable Cascadable Dual
Edge Triggered Binary Counter
with Clock Enable and
Synchronous Reset

Primitive

CBD16RLE

16-Bit Loadable Cascadable Dual
Edge Triggered Binary Counter
with Clock Enable and
Synchronous Reset

Primitive

CBD2X1

2-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Asynchronous Clear

Primitive

CBD4X1

4-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Asynchronous Clear

No

No

No

No

No

No

Primitive

CBD8X1

8-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Asynchronous Clear

No

No

No

No

No

No

Primitive

CBD16X1

16-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Asynchronous Clear

No

No

No

No

No

No

Primitive

CBD2X2

2-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Synchronous Reset

No

No

No

No

No

No

Primitive

CBD4X2

4-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Synchronous Reset

No

No

No

No

No

No

Primitive

CBD8X2

8-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Synchronous Reset

Primitive

CBD16X2

16-Bit Loadable Cascadable
Bidirectional Dual Edge Triggered
Binary Counter with Clock
Enable and Synchronous Reset

No

Primitive

CC8CE

8-Bit Cascadable Binary Counter
with Clock Enable and
Asynchronous Clear

Macro

Macro

Macro

Macro

No

CC16CE

16-Bit Cascadable Binary Counter
with Clock Enable and
Asynchronous Clear

Macro

Macro

Macro

Macro

No

CC8CLE

8-Bit Loadable Cascadable Binary
Counter with Clock Enable and
Asynchronous Clear

Macro

Macro

Macro

Macro

No

No

No
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Design Element

Description

Spartan-Ii,
IE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/X
L

CR XPLA3

CR-ll

CC16CLE

16-Bit Loadable Cascadable
Binary Counter with Clock
Enable and Asynchronous Clear

Macro

Macro

Macro

Macro

No

No

CC8CLED

8-Bit Loadable Cascadable
Bidirectional Binary Counter with
Clock Enable and Asynchronous
Clear

Macro

Macro

Macro

Macro

No

No

No

CC16CLED

16-Bit Loadable Cascadable
Bidirectional Binary Counter with
Clock Enable and Asynchronous
Clear

Macro

Macro

Macro

Macro

CC8RE

8-Bit Cascadable Binary Counter
with Clock Enable and
Synchronous Reset

Macro

Macro

Macro

Macro

CC16RE

16-Bit Cascadable Binary Counter
with Clock Enable and
Synchronous Reset

Macro

Macro

Macro

Macro

No

No

No

CD4CE

4-Bit Cascadable BCD Counter
with Clock Enable and
Asynchronous Clear

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CD4CLE

4-Bit Loadable Cascadable BCD
Counter with Clock Enable and
Asynchronous Clear

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CD4RE

4-Bit Cascadable BCD Counter
with Clock Enable and
Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CD4RLE

4-Bit Cascadable BCD Counter
with Clock Enable And
Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CDD4CE

4-Bit Cascadable Dual Edge
Triggered BCD Counter with
Clock Enable and Asynchronous
Clear

Primitive

CDD4CLE

4-Bit Loadable Cascadable Dual
Edge Triggered BCD Counter
with Clock Enable and
Asynchronous Clear

Primitive

CDD4RE

4-Bit Cascadable Dual Edge
Triggered BCD Counter with
Clock Enable and Synchronous
Reset

Primitive

CDD4RLE

4-Bit Loadable Cascadable Dual
Edge Triggered BCD Counter
with Clock Enable and
Synchronous Reset

Primitive

CD4RE

4-Bit Cascadable BCD Counter
with Clock Enable and
Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CD4RLE

4-Bit Loadable Cascadable BCD
Counter with Clock Enable and
Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CJ4CE

4-Bit Johnson Counter with Clock
Enable and Asynchronous Clear

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CJ5CE

5-Bit Johnson Counter with Clock
Enable and Asynchronous Clear

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CJSCE

8-Bit Johnson Counter with Clock
Enable and Asynchronous Clear

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CJ4RE

4-Bit Johnson Counter with Clock
Enable and Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CJ5RE

5-Bit Johnson Counter with Clock
Enable and Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

CJSRE

8-Bit Johnson Counter with Clock
Enable and Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive
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Decoders

Design Element

Spartan-Ii,

Description 1IE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/X
L

CR XPLA3 CR-ll

CJD4CE

4-Bit Dual Edge Triggered No
Johnson Counter with Clock
Enable and Asynchronous Clear

No

No

No

No No

Primitive

CJD5CE

5-Bit Dual Edge Triggered No
Johnson Counter with Clock
Enable and Asynchronous Clear

No

No

No

No No

Primitive

CJDSCE

8-Bit Dual Edge Triggered No
Johnson Counter with Clock
Enable and Asynchronous Clear

No

No

No

No No

Primitive

CJD4RE

4-Bit Dual Edge Triggered No
Johnson Counter with Clock
Enable and Synchronous Reset

No

No

No

No No

Primitive

CJD5RE

5-Bit Dual Edge Triggered No
Johnson Counter with Clock
Enable and Synchronous Reset

Primitive

CJDSRE

8-Bit Dual Edge Triggered No
Johnson Counter with Clock
Enable and Synchronous Reset

Primitive

CRS8CE

8-Bit Negative-Edge Binary Macro
Ripple Counter with Clock
Enable and Asynchronous Clear

Macro

Macro

Macro

Primitive Primitive

Primitive

CR16CE

16-Bit Negative-Edge Binary Macro
Ripple Counter with Clock
Enable and Asynchronous Clear

Macro

Macro

Macro

Primitive Primitive

Primitive

CRDSCE

8-Bit Dual-Edge Triggered Binary | No
Ripple Counter with Clock
Enable and Asynchronous Clear

Primitive

CRD16CE

16-Bit Dual-Edge Triggered No
Binary Ripple Counter with Clock
Enable and Asynchronous Clear

No

No

No

No No

Primitive

Decoders

Decoder names, shown in the following figure, indicate the number of inputs and

outputs and whether or not an enable is available

used as multiplexers.

D2_4E

Decoder j_
Number of Inputs
Number of Outputs

Output Enable

X4619

Decoder Naming Convention

. Decoders with an enable can be

Design A Spartan-Il, . Virtex Il, XC9500/XV/X
Element Description IIE Spartan-3 | Virtex, E Pro, Pro X L CR XPLA3 CR-lI
D2_4E 2- to 4-Line Macro Macro Macro Macro Primitive Primitive Primitive
Decoder/Demultiplexer with
Enable
D3_8E 3-to 8-Line Macro Macro Macro Macro Primitive Primitive Primitive
Decoder/Demultiplexer with
Enable
D4_16E 4- to 16-Line Macro Macro Macro Macro Primitive Primitive Primitive
Decoder/Demultiplexer with
Enable
DEC_CC4 4-Bit Active Low Decoder Macro Macro Macro Macro No No No
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Design - Spartan-Ii, . Virtex Il, XC9500/XV/X

Element Description IIE Spartan-3 Virtex, E Pro, Pro X L CR XPLA3 CR-ll
DEC_CC8 8-Bit Active Low Decoder Macro Macro Macro Macro No No No
DEC_CC16 16-Bit Active Low Decoder Macro Macro Macro Macro No No No

Edge Decoders

Edge decoders are open-drain wired AND gates that are available in different bit

sizes.

E[::f;:g;'t Description Spantan-l, | spartan-3 | virtex, E P‘ﬁ;“;’:;"x XCOSQ0XVIX | cR xpLA3 | CRAl
DECODE4 4-Bit Active-Low Decoder Macro Macro Macro Macro No No No
DECODES 8-Bit Active-Low Decoder Macro Macro Macro Macro No No No
DECODE16 | 16-Bit Active-Low Decoder Macro Macro Macro Macro No No No
DECODE32 | 32-Bit Active-Low Decoder Macro Macro Macro Macro No No No
DECODE64 | 64-Bit Active-Low Decoder Macro Macro Macro Macro No No No

Flip-Flops

There are three types of flip-flops (D, J-K, toggle) with various synchronous and
asynchronous inputs. Some are available with inverted clock inputs and/or the ability
to set in response to global set/reset rather than reset. The naming convention shown
in the following figure provides a description for each flip-flop. D-type flip-flops are

available in multiples of up to 16 in one macro.

Flip-Flop

D-Type (D)
JK-Type (JK)

Toggle-Type (T)

Preset (P)

Asynchronous Clear (C)
Synchronous Set (S)

Synchronous Reset (R)

Clock Enable

Inverted Clock

X4579

Flip-Flop Naming Convention

Design A Spartan-Il, . Virtex I, XC9500/XV/X g
Element Description IE Spartan-3 Virtex, E Pro, Pro X L CR XPLA3 CR-ll
FD D Flip-Flop Primitive Primitive Primitive Primitive Primitive Primitive Primitive
FD_1 D Flip-Flop with Negative-Edge Primitive Primitive Primitive Primitive No No No
Clock
FD4 Multiple D Flip-Flop No No No No Primitive Primitive Primitive
FD8 Multiple D Flip-Flop No No No No Primitive Primitive Primitive
FD16 Multiple D Flip-Flop No No No No Primitive Primitive Primitive
FD4CE 4-Bit Data Register with Clock Macro Macro Macro Macro Primitive Primitive | Primitive
Enable and Asynchronous Clear
FDSCE 8-Bit Data Register with Clock Macro Macro Macro Macro Primitive Primitive | Primitive
Enable and Asynchronous Clear
FD16CE 16-Bit Data Register with Clock | Macro Macro Macro Macro Primitive Primitive | Primitive
Enable and Asynchronous Clear
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Flip-Flops

Design
Element

Description

Spartan-li,
lIE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/X
L

CR XPLA3

CR-ll

FD4RE

4-Bit Data Register with Clock
Enable and Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FD8RE

8-Bit Data Register with Clock
Enable and Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FD16RE

16-Bit Data Register with Clock
Enable and Synchronous Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FDC

D Hlip-Flop with Asynchronous
Clear

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

FDC_1

D Hlip-Flop with Negative-Edge
Clock and Asynchronous Clear

Primitive

Primitive

Primitive

Primitive

No

No

No

FDCE

D Hlip-Flop with Clock Enable
and Asynchronous Clear

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

FDCE_1

D Hlip-Flop with Negative-Edge
Clock, Clock Enable, and
Asynchronous Clear

Primitive

Primitive

Primitive

Primitive

No

No

No

FDCP

D Flip-Flop with Asynchronous
Preset and Clear

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

FDCP_1

D Flip-Flop with Negative-Edge
Clock and Asynchronous Preset
and Clear

Primitive

Primitive

Primitive

Primitive

No

No

No

FDCPE

D Flip-Flop with Clock Enable
and Asynchronous Preset and
Clear

Primitive

Primitive

Primitive

Primitive

Macro

Macro

Primitive

FDCPE_1

D Flip-Flop with Negative-Edge
Clock, Clock Enable, and
Asynchronous Preset and Clear

Primitive

Primitive

Primitive

Primitive

FDD

Dual Edge Triggered D Flip-Flop

Primitive

FDD4

Multiple Dual Edge Triggered D
Flip-Flop

Primitive

FDD8

Multiple Dual Edge Triggered D
Flip-Flop

Primitive

FDD16

Multiple Dual Edge Triggered D
Flip-Flop

Primitive

FDD4CE

4-Bit Dual Edge Triggered Data
Register with Clock Enable and
Asynchronous Clear

No

No

No

No

No

No

Primitive

FDDSCE

8-Bit Dual Edge Triggered Data
Register with Clock Enable and
Asynchronous Clear

No

No

No

No

No

No

Primitive

FDD16CE

16-Bit Dual Edge Triggered Data
Register with Clock Enable and
Asynchronous Clear

No

Primitive

FDD4RE

4-Bit Dual Edge Triggered Data
Register with Clock Enable and
Synchronous Reset

Primitive

FDDSRE

8-Bit Dual Edge Triggered Data
Register with Clock Enable and
Synchronous Reset

Primitive

FDD16RE

16-Bit Dual Edge Triggered Data
Register with Clock Enable and
Synchronous Reset

Primitive

FDDC

D Dual Edge Triggered Flip-Flop
with Asynchronous Clear

No

No

No

No

No

No

Primitive

FDDCE

Dual Edge Triggered D Flip-Flop
with Clock Enable and
Asynchronous Clear

No

No

No

No

No

No

Primitive

FDDCP

Dual Edge Triggered D Flip-Flop
Asynchronous Preset and Clear

Primitive

FDDCPE

Dual Edge Triggered D Flip-Flop
with Clock Enable and
Asynchronous Preset and Clear

Primitive
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. ®
Flip-Flops SUXILINX
Design - Spartan-Il, . . Virtex I, XC9500/XV/X "
Element Description IIE Spartan-3 Virtex, E Pro, Pro X L CR XPLA3 CR-I

FDDP Dual Edge Triggered D Flip-Flop | No No No No No No Primitive
with Asynchronous Preset

FDDPE Dual Edge Triggered D Flip-Flop | No No No No No No Primitive
with Clock Enable and
Asynchronous Preset

FDDR Dual Edge Triggered D Flip-Flop | No No No No No No Primitive
with Synchronous Reset

FDDRCPE Dual Data Rate D Flip-Flop with | No Primitive No Primitive No No No
Clock Enable and Asynchronous
Preset and Clear

FDDRE Dual Edge Triggered D Flip-Flop | No No No No No No Primitive
with Clock Enable and
Synchronous Reset

FDDRSE Dual Data Rate D Flip-Flop with | No Primitive No Primitive No No No
Clock Enable and Synchronous
Reset and Set

FDDRS Dual Edge Triggered D Flip-Flop | No No No No No No Primitive
with Synchronous Reset and Set

FDDRSE Dual Edge Triggered D Flip-Flop | No No No No No No Primitive
with Synchronous Reset and Set
and Clock Enable

FDDS Dual Edge Triggered D Flip-Flop | No No No No No No Primitive
with Synchronous Set

FDDSE D Hlip-Flop with Clock Enable No No No No No No Primitive
and Synchronous Set

FDDSR Dual Edge Triggered D Flip-Flop | No No No No No No Primitive
with Synchronous Set and Reset

FDDSRE Dual Edge Triggered D Flip-Flop | No No No No No No Primitive
with Synchronous Set and Reset
and Clock Enable

FDE D Flip-Flop with Clock Enable Primitive Primitive Primitive Primitive No No No

FDE_1 D Flip-Flop with Negative-Edge | Primitive Primitive Primitive Primitive No No No
Clock and Clock Enable

FDP D Flip-Flop with Asynchronous | Primitive Primitive Primitive Primitive Primitive Primitive | Primitive
Preset

FDP_1 D Flip-Flop with Negative-Edge | Primitive Primitive Primitive Primitive No No No
Clock and Asynchronous Preset

FDPE D Flip-Flop with Clock Enable Primitive Primitive Primitive Primitive Primitive Primitive Primitive
and Asynchronous Preset

FDPE_1 D Flip-Flop with Negative-Edge | Primitive Primitive Primitive Primitive No No No
Clock, Clock Enable, and
Asynchronous Preset

FDR D Flip-Flop with Synchronous Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Reset

FDR_1 D Flip-Flop with Negative-Edge | Primitive Primitive Primitive Primitive No No No
Clock and Synchronous Reset

FDRE D Flip-Flop with Clock Enable Primitive Primitive Primitive Primitive Primitive Primitive Primitive
and Synchronous Reset

FDRE_1 D Flip-Flop with Negative-Clock | Primitive Primitive Primitive Primitive No No No
Edge, Clock Enable, and
Synchronous Reset

FDRS D Flip-Flop with Synchronous Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Reset and Set

FDRS_1 D Flip-Flop with Negative-Clock | Primitive Primitive Primitive Primitive No No No
Edge and Synchronous Reset and
Set

FDRSE D Hlip-Flop with Synchronous Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Reset and Set and Clock Enable
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Flip-Flops

Design
Element

Description

Spartan-li,
lIE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/X
L

CR XPLA3

CR-ll

FDRSE_1

D Flip-Flop with Negative-Clock
Edge, Synchronous Reset and
Set, and Clock Enable

Primitive

Primitive

Primitive

Primitive

No

No

FDS

D Flip-Flop with Synchronous
Set

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

FDS_1

D Flip-Flop with Negative-Edge
Clock and Synchronous Set

Primitive

Primitive

Primitive

Primitive

No

No

No

FDSE

D Flip-Flop with Clock Enable
and Synchronous Set

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

FDSE_1

D Flip-Flop with Negative-Edge
Clock, Clock Enable, and
Synchronous Set

Primitive

Primitive

Primitive

No

No

No

No

FDSR

D Flip-Flop with Synchronous
Set and Reset

No

No

No

No

Primitive

Primitive

Primitive

FDSRE

D Flip-Flop with Synchronous
Set and Reset and Clock Enable

No

Primitive

Primitive

Primitive

FJKC

J-K Flip-Flop with Asynchronous
Clear

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FJKCE

J-K Flip-Flop with Clock Enable
and Asynchronous Clear

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FJKCP

J-K Flip-Flop with Asynchronous
Clear and Preset

No

Primitive

Primitive

Primitive

FJKCPE

J-K Flip-Flop with Asynchronous
Clear and Preset and Clock
Enable

No

Primitive

Primitive

Primitive

FJKP

J-K Flip-Flop with Asynchronous
Preset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FJKPE

J-K Flip-Flop with Clock Enable
and Asynchronous Preset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FJKRSE

J-K Flip-Flop with Clock Enable
and Synchronous Reset and Set

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FJKSRE

J-K Flip-Flop with Clock Enable
and Synchronous Set and Reset

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FTC

Toggle Flip-Flop with Toggle
Enable and Asynchronous Clear

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FTCE

Toggle Flip-Flop with Toggle and
Clock Enable and Asynchronous
Clear

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FTCLE

Toggle/Loadable Flip-Flop with
Toggle and Clock Enable and
Asynchronous Clear

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FTCLEX

Toggle /Loadable Flip-Flop with
Toggle and Clock Enable and
Asynchronous Clear

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

FTCP

Toggle Flip-Flop with Toggle
Enable and Asynchronous Clear
and Preset

No

Primitive

Primitive

Primitive

FTCPE

Toggle Flip-Flop with Toggle and
Clock Enable and Asynchronous
Clear and Preset

No

No

No

No

Primitive

Primitive

Primitive

FTCPLE

Loadable Toggle Flip-Flop with
Toggle and Clock Enable and
Asynchronous Clear and Preset

No

No

No

No

Primitive

Primitive

Primitive

FTDCE

Dual Edge Triggered Toggle Flip-
Flop with Toggle and Clock
Enable and Asynchronous Clear

No

No

No

No

No

No

Primitive

FTDCLE

Dual Edge Triggered
Toggle/Loadable Flip-Flop with
Toggle and Clock Enable and
Asynchronous Clear

Primitive
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General i:X"JNX®

Design
Element

Description Spa:'ltgn-ll, Spartan-3 Virtex, E Virtex Il, XC9500/XV/X

Pro, Pro X L CR XPLA3 CR-ll

FTDCLEX Dual Edge Triggered No No No No No No Primitive
Toggle/Loadable Flip-Flop with
Toggle and Clock Enable and
Asynchronous Clear

FTDCP Toggle Flip-Flop with Toggle No No No No Primitive Primitive Primitive
Enable and Asynchronous Clear
and Preset

FTDRSE Dual Edge Triggered Toggle Flip- | No No No No No No Primitive
Flop with Toggle and Clock
Enable and Synchronous Reset
and Set

FTDRSLE Dual Edge Triggered Macro Macro Macro Macro Primitive Primitive Primitive
Toggle/Loadable Flip-Flop with
Toggle and Clock Enable and
Synchronous Reset and Set

FTP Toggle Flip-Flop with Toggle Macro Macro Macro Macro Primitive Primitive Primitive
Enable and Asynchronous Preset

FTPE Toggle Flip-Flop with Toggle and | Macro Macro Macro Macro Primitive Primitive Primitive
Clock Enable and Asynchronous
Preset

FTIPLE Toggle/Loadable Flip-Flop with | Macro Macro Macro Macro Primitive Primitive | Primitive
Toggle and Clock Enable and
Asynchronous Preset

FTRSE Toggle Flip-Flop with Toggle and | Macro Macro Macro Macro Primitive Primitive Primitive
Clock Enable and Synchronous
Reset and Set

FTRSLE Toggle/Loadable Flip-Flop with | Macro Macro Macro Macro Primitive Primitive Primitive
Toggle and Clock Enable and
Synchronous Reset and Set

FTSRE Toggle Flip-Flop with Toggle and | Macro Macro Macro Macro Primitive Primitive | Primitive
Clock Enable and Synchronous
Set and Reset

FTSRLE Toggle /Loadable Flip-Flop with | Macro Macro Macro Macro Primitive Primitive Primitive
Toggle and Clock Enable and
Synchronous Set and Reset

General

General elements include FPGA configuration functions, oscillators, boundary scan
logic, and other functions not classified in other sections.

. - Spartan-ll, | Spartan- . Virtex Il, XC9500/XV/X
Design Element Description IIE 3 Virtex, E Pro, Pro X L CR XPLA3 CR-ll

BSCAN_SPARTAN2 | Spartan-II Boundary Scan Primitive? | No No No No No No
Logic Control Circuit

BSCAN_SPARTANS | Spartan-3 Boundary Scan No Primitive | No No No No No
Logic Control Circuit

BSCAN_VIRTEX Virtex Boundary Scan Logic | Primitive? | No Primitive No No No No
Control Circuit

BSCAN_VIRTEX2 Virtex2 Boundary Scan No No No Primitive No No No
Logic Control Circuit

CAPTURE_SPARTA | Spartan-II Register State Primitive No No No No No No

N2 Capture for Bitstream
Readback

CAPTURE_SPARTA | Spartan-3 Register State No Primitive | No No No No No

N3 Capture for Bitstream
Readback

CAPTURE_VIRTEX | Virtex Register State No No Primitive No No No No
Capture for Bitstream
Readback
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. - Spartan-ll, | Spartan- . Virtex I, XC9500/XV/X
Design Element Description IIE 3 Virtex, E Pro, Pro X L CR XPLA3 CR-ll

CAPTURE_VIRTEX2 | Virtex-II Register State No No No Primitive No No No
Capture for Bitstream
Readback

CLK_DIV2 Global Clock Divider No No No No No No Primitive

CLK_DIV4 Global Clock Divider No No No No No No Primitive

CLK_DIV6 Global Clock Divider No No No No No No Primitive

CLK_DIV8 Global Clock Divider No No No No No No Primitive

CLK_DIV10 Global Clock Divider No No No No No No Primitive

CLK_DIV12 Global Clock Divider No No No No No No Primitive

CLK_DIV14 Global Clock Divider No No No No No No Primitive

CLK_DIV16 Global Clock Divider No No No No No No Primitive

CLK_DIV2R Global Clock Divider with No No No No No No Primitive
Synchronous Reset

CLK_DIV4R Global Clock Divider with No No No No No No Primitive
Synchronous Reset

CLK_DIV6R Global Clock Divider with No No No No No No Primitive
Synchronous Reset

CLK_DIVS8R Global Clock Divider with No No No No No No Primitive
Synchronous Reset

CLK_DIV10R Global Clock Divider with No No No No No No Primitive
Synchronous Reset

CLK_DIV12R Global Clock Divider with No No No No No No Primitive
Synchronous Reset

CLK_DIV14R Global Clock Divider with No No No No No No Primitive
Synchronous Reset

CLK_DIV16R Global Clock Divider with No No No No No No Primitive
Synchronous Reset

CLK_DIV2RSD Global Clock Divider with No No No No No No Primitive
Synchronous Reset and Start
Delay

CLK_DIV4RSD Global Clock Divider with No No No No No No Primitive
Synchronous Reset and Start
Delay

CLK_DIV6RSD Global Clock Divider with No No No No No No Primitive
Synchronous Reset and Start
Delay

CLK_DIV8RSD Global Clock Divider with No No No No No No Primitive
Synchronous Reset and Start
Delay

CLK_DIV10RSD Global Clock Divider with No No No No No No Primitive
Synchronous Reset and Start
Delay

CLK_DIV12RSD Global Clock Divider with No No No No No No Primitive
Synchronous Reset and Start
Delay

CLK_DIV14RSD Global Clock Divider with No No No No No No Primitive
Synchronous Reset and Start
Delay

CLK_DIV16RSD Global Clock Divider with No No No No No No Primitive
Synchronous Reset and Start
Delay

CLK_DIV2SD Global Clock Divider with No No No No No No Primitive
Start Delay

CLK_DIV4SD Global Clock Divider with No No No No No No Primitive
Start Delay

CLK_DIV6SD Global Clock Divider with No No No No No No Primitive
Start Delay
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SUXILINX®

. - Spartan-ll, | Spartan- . Virtex Il, XC9500/XV/X .
Design Element Description IIE 3 Virtex, E Pro, Pro X L CR XPLA3 CR-ll
CLK_DIV8SD Global Clock Divider with No No No No No No Primitive
Start Delay

CLK_DIV10SD Global Clock Divider with No No No No No No Primitive
Start Delay

CLK_DIV12SD Global Clock Divider with No No No No No No Primitive
Start Delay

CLK_DIV14SD Global Clock Divider with No No No No No No Primitive
Start Delay

CLK_DIV16SD Global Clock Divider with No No No No No No Primitive
Start Delay

CLKDLL Clock Delay Locked Loop Primitive No Primitive No No No No

CLKDLLE Clock Delay Locked Loop Primitive¢ | No Primitived | No No No No
with Expanded Output

CLKDLLHF High Frequency Clock Primitive No Primitive¢ | No No No No
Delay Locked Loop

DCM Digital Clock Manager No Primitive | No Primitive No No No

GND Ground-Connection Signal | Primitive Primitive | Primitive Primitive Primitive Primitive Primitive
Tag

ICAP_VIRTEX2 User Interface to Virtex-II No No No Primitive No No No
Internal Configuration
Access Port

JTAGPPC JTAG Primitive for the No No No Primitivef No No No
Power PC

KEEPER KEEPER Symbol Primitive Primitive | Primitive Primitive Primitive8 No Primitive

LUT1 1-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
General Output

LUT2 2-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
General Output

LUT3 3-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
General Output

LUT4 4-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
General Output

LUTI_D 1-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
Dual Output

LUT2_D 2-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
Dual Output

LUT3_D 3-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
Dual Output

LUT4 D 4-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
Dual Output

LUT1_L 1-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
Local Output

LUT2_L 2-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
Local Output

LUT3_L 3-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
Local Output

LUT4_L 4-Bit Look-Up Table with Primitive Primitive | Primitive Primitive No No No
Local Output

PPC405 Primitive for the Power PC | No No No Primitivel No No No
Core

PULLDOWN Resistor to GND for Input Primitive Primitive | Primitive Primitive No No No
Pads

PULLUP Resistor to VCC for Input Primitive Primitive | Primitive Primitive No Primitive Primitive
PADs, Open-Drain, and 3-
State Outputs

ROC Reset On Configuration Primitive Primitive | Primitive Primitive No No No

STARTBUF _architect | VHDL Simulation of FPGA | Primitive Primitive | Primitive Primitive No No No

ure Designs
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Input Latches

. - Spartan-ll, | Spartan- . Virtex Il, XC9500/XV/X
Design Element Description IIE 3 Virtex, E Pro, Pro X L CR XPLA3 CR-ll

STARTUP_SPARTA | Spartan-II User Interface to | Primitive! No No No No No No

N2 Global Clock, Reset, and 3-
State Controls

STARTUP_SPARTA | Spartan-3 User Interface to No Primitive | No No No No No

N3 Global Clock, Reset, and 3-
State Controls

STARTUP_VIRTEX Virtex User Interface to Primitivel No Primitive No No No No
Global Clock, Reset, and 3-
State Controls

STARTUP_VIRTEX2 | Virtex-II User Interface to No No No Primitive No No No
Global Clock, Reset, and 3-
State Controls

TOC Three-State On Primitive Primitive | Primitive Primitive No No No
Configuration

TOCBUF Three-State On Primitive Primitive | Primitive Primitive No No No
Configuration Buffer

VCC VCC-Connection Signal Tag | Primitive Primitive | Primitive Primitive Primitive Primitive Primitive

a.Primitive is supported for Spartan-II, but not for Spartan-IIE, which is supported by BSCAN_VIRTEX

b.Primitive is supported for Spartan-IIE, but not for Spartan-II, which is supported by BSCAN_SPARTAN2.

c. Supported for Spartan-IIE and Virtex-E devices only.

d. Supported for Spartan-IIE and Virtex-E devices only.

e.For Virtex E, use CLKDLLHF in HF mode. In LF mode, both the separate CLKDLLE and CLKDLL primitive can be used.
f.Supported for Virtex-II Pro and Virtex-II Pro X only.

g.Supported for only XC9500XL and XC9500XV.

h.Not supported for Virtex-II. Supported for Virtex-II Pro and Virtex-II Pro X only.

i.The Primitive in the field marked Spartan IIE is supported only for Spartan-II but not for Spartan-IIE, the latter of which
is supported by STARTUP_VIRTEX.

j-The Primitive in the Spartan IIE field is supported for Spartan-IIE, but not for Spartan-II, which is supported by
STARTUP_SPARTAN2.

Input Latches

Single and multiple input latches can hold transient data entering a chip. Input latches

use the same naming convention as I/O flip-flops.

Design A Spartan-Il, . Virtex I,
Element Description IIE Spartan-3 Virtex, E Pro, Pro X XC9500/XV/XL | CR XPLA3 CR-lI

ILD Transparent Input Data Macro Macro Macro Macro No No No
Latch

1ILD4 Transparent Input Data Macro Macro Macro Macro No Nob No
Latch

ILD8 Transparent Input Data Macro Macro Macro Macro No No No
Latch

ILD16 Transparent Input Data Macro Macro Macro Macro No No No
Latch

ILD_1 Transparent Input Data Macro Macro Macro Macro No No No
Latch with Inverted Gate

ILDI Transparent Input Data Macro Macro Macro Macro No No No
Latch (Asynchronous
Preset)

ILDI_1 Transparent Input Data Macro Macro Macro Macro No No No
Latch with Inverted Gate
(Asynchronous Preset)

ILDX Transparent Input Data Macro Macro Macro Macro No No No
Latch
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Input/Output Flip-Flops

SUXILINX®

Design s Spartan-Il, . Virtex Il, .
Element Description IIE Spartan-3 Virtex, E Pro, Pro X XC9500/XV/XL | CR XPLA3 CR-ll
ILDX4 Transparent Input Data Macro Macro Macro Macro No No No
Latch
ILDX8 Transparent Input Data Macro Macro Macro Macro No No No
Latch
ILDX16 Transparent Input Data Macro Macro Macro Macro No No No
Latch
ILDX_1 Transparent Input Data Macro Macro Macro Macro No No No
Latch with Inverted Gate
ILDXI Transparent Input Data Macro Macro Macro Macro No No No
Latch (Asynchronous
Preset)
ILDXI_1 Transparent Input Data Macro Macro Macro Macro No No No
Latch with Inverted Gate
(Asynchronous Preset)

Input/Output Flip-Flops

Input/Output flip-flops are configured in IOBs. They include flip-flops whose
outputs are enabled by 3-state buffers, flip-flops that can be set upon global set/reset

rather than reset, and flip-flops with inverted clock inputs. The naming convention

specifies each flip-flop function and is illustrated in the following figure.

OFDEI_1

Output (0), Input (1) _T
Flip-Flop
D-Type

Active High Enable (E)
Active Low Enable (T)

Inverse of Normal Initial State

Inverted Clock

X4580

Input/Output Flip-Flop Naming Convention

Design - Spartan-ll, | Spartan- . Virtex I, "
Element Description IIE 3 Virtex, E Pro, Pro X XC9500/XV/XL CR XPLA3 CR-ll

IFD Single- and Multiple-Input | Macro Macro Macro Macro No No No
D Flip-Flop

IFD_1 Input D th-Flop with Macro Macro Macro Macro No No No
Inverted Clock

IFD4 Single- and Multiple-Input | Macro Macro Macro Macro No No No
D Flip-Flop

IFD8 Single- and Multiple-Input | Macro Macro Macro Macro No No No
D Flip-Flop

IFD16 Single- and Multiple-Input | Macro Macro Macro Macro No No No
D Flip-Flop

IFDDRCPE Dual Data Rate Input D No Primitive | No Primitive No No No
Flip-Flop with Clock Enable
and Asynchronous Preset
and Clear

TFDDRRSE Dual Data Rate Input D No Primitive | No Primitive No No No
Flip-Flop with Synchronous
Reset and Set and Clock
Enable

IFDI Input D Flip-Flop Macro Macro Macro Macro No No No
(Asynchronous Preset)

IFDI_1 Input D Flip-Flop with Macro Macro Macro Macro No No No
Inverted Clock
(Asynchronous Preset)
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S XILINX® Input/Output Flip-Flops

Design
Element

Spartan-ll, | Spartan-

o Virtex I,
Description IIE 3

Pro, Pro X XC9500/XV/XL | CR XPLA3 CR-ll

Virtex, E

IFDX Single- and Multiple-Input | Macro Macro Macro Macro No No No
D Flip-Flop with Clock
Enable

IFDX_1 Input D Flip-Flop with Macro Macro Macro Macro No No No
Inverted Clock and Clock
Enable

IFDX4 Single- and Multiple-Input | Macro Macro Macro Macro No No No
D Flip-Flop with Clock
Enable

TFDX8 Single- and Multiple-Input | Macro Macro Macro Macro No No No
D Flip-Flop with Clock
Enable

IFDX16 Single- and Multiple-Input | Macro Macro Macro Macro No No No
D Flip-Flops with Clock
Enable

TFDXI Input D Flip-Flop with Macro Macro Macro Macro No No No
Clock Enable
(Asynchronous Preset)

ILDXI_1 Input D Flip-Flop with Macro Macro Macro Macro No No No
Inverted Clock and Clock
Enable (Asynchronous
Preset)

OFD Single- and Multiple- Macro Macro Macro Macro No No No
Output D Flip-Flops

OFD4 Single- and Multiple- Macro Macro Macro Macro No No No
Output D Flip-Flops

OFD8 Single- and Multiple- Macro Macro Macro Macro No No No
Output D Flip-Flops

OFD16 Single- and Multiple- Macro Macro Macro Macro No No No
Output D Flip-Flops

OFD_1 Output D Flip-Flop with Macro Macro Macro Macro No No No
Inverted Clock

OFDDRCPE Dual Data Rate Output D No Primitive | No Primitive No No No
Flip-Flop with Clock Enable
and Asynchronous Preset
and Clear

OFDDRRSE Dual Data Rate Output D No Primitive | No Primitive No No No
Flip-Flop with Synchronous
Reset and Set and Clock
Enable

OFDDRTCPE Dual Data Rate D Flip-Flop | No Primitive | No Primitive No No No
with Active-Low 3--State
Output Buffer, Clock
Enable, and Asynchro-nous
Preset and Clear

OFDDRTRSE Dual Data Rate D Flip-Flop | No Primitive | No Primitive No No No
with Active -Low 3-State
Output Buffer,
Synchronous Reset and Set,
and Clock Enable

OFDE D Flip-Flop with Active- Macro Macro Macro Macro No No No
High Enable Output Buffers

OFDE4 D Flip-Flop with Active- Macro Macro Macro Macro No No No
High Enable Output Buffers

OFDES8 D Flip-Flop with Active- Macro Macro Macro Macro No No No
High Enable Output Buffers

OFDE16 D Flip-Flop with Active- Macro Macro Macro Macro No No No
High Enable Output Buffers

OFDE_1 D Flip-Flop with Active- Macro Macro Macro Macro No No No
High Enable Output Buffer
and Inverted Clock

OFDI Output D Flip-Flop Macro Macro Macro Macro No No No
(Asynchronous Preset)
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Design
Element

Description

Spartan-ll, | Spartan-
IIE 3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/XL

CR XPLA3

CR-ll

OFDI_1

Output D Flip-Flop with
Inverted Clock
(Asynchronous Preset)

Macro Macro

Macro

Macro

No

No

OFDT

Single and Multiple D Flip-
Flop with Active-Low 3-
State Output Buffers

Macro Macro

Macro

Macro

No

No

No

OFDT4

Single and Multiple D Flip-
Flop with Active-Low 3-
State Output Buffers

Macro Macro

Macro

Macro

No

No

No

OFDT8

Single and Multiple D Flip-
Flop with Active-Low 3-
State Output Buffers

Macro Macro

Macro

Macro

No

No

No

OFDT16

Single and Multiple D Flip-
Flop with Active-Low 3-
State Output Buffers

Macro Macro

Macro

Macro

No

OFDT_1

D Flip-Flop with Active-
Low 3-State Output Buffer
and Inverted Clock

Macro Macro

Macro

Macro

OFDX

Single- and Multiple-
Output D Flip-Flop with
Clock Enable

Macro Macro

Macro

Macro

OFDX4

Single- and Multiple-
Output D Flip-Flop with
Clock Enable

Macro Macro

Macro

Macro

OFDX8

Single- and Multiple-
Output D Flip-Flop with
Clock Enable

Macro Macro

Macro

Macro

OFDX16

Single- and Multiple-
Output D Flip-Flop with
Clock Enable

Macro Macro

Macro

Macro

No

No

No

OFDX_1

Output D Flip-Flop with
Inverted Clock and Clock
Enable

Macro Macro

Macro

Macro

No

No

No

OFDXI

Output D Flip-Flop with
Clock Enable
(Asynchronous Preset)

Macro Macro

Macro

Macro

No

No

No

OFDXI_1

Output D Flip-Flop with
Inverted Clock and Clock
Enable (Asynchronous
Preset)

Macro Macro

Macro

Macro

Input/Output Functions

Input/Output Block (IOB) resources are configured into various I/O primitives and
macros for convenience, such as output buffers (s) and output buffers with an enable
(OBUFEs). Pads used to connect the circuit to PLD device pins are also included.

Virtex, Virtex-E, Spartan-II, Spartan-IIE, Spartan-3, Virtex-1II, Virtex-II Pro, and Virtex-
II Pro X have multiple variants (Primitives) to choose from for each SelectlO bulffer.
The I/0O interface for each variant corresponds to a specific I/O standard, and those
standards are detailed in Xilinx hardware documentation.

Design Element Description Spartan-ll, | oorian-3 | virtex, E | VXML | xco500/XV/XL | CRXPLA3 | CR-I
IE Pro, Pro X

GT_AURORA_n Gigabit Transceiver for No No No Primitive No No No
High-Speed I/O

GT_CUSTOM Gigabit Transceiver for No No No Primitive No No No
High-Speed I/O

GT_ETHERNET_n Gigabit Transceiver for No No No Primitive No No No
High-Speed 1/O
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Input/Output Functions

Design Element Description Spartan-ll, | gpartan-3 | virtex, E | VX !h | ycos0o/xv/xL | CRXPLA3 | CRl
IE Pro, Pro X

GT_FIBRE_CHAN_n Gigabit Transceiver for | No No No Primitive No No No
High-Speed 1/0O

GT_INFINIBAND_n 10-Gigabit Transceiver | No No No Primitive No No No
for High-Speed I/O

GT_XAULn 10-Gigabit Transceiver | No No No Primitive No No No
for High-Speed I/O

GT10_10GE_n 10-Gigabit Transceiver | No No No Primitive No No No
for High-Speed I/O

GT10_10GFC_n 10-Gigabit Transceiver | No No No Primitive No No No
for High-Speed I/O

GT10_AURORA_n 10-Gigabit Transceiver | No No No Primitive No No No
for High-Speed I/O

GT10_AURORAX_n 10-Gigabit Transceiver | No No No Primitive No No No
for High-Speed I/O

GT10_CUSTOM 10-Gigabit Transceiver | No No No Primitive No No No
for High-Speed I/O

GT10_OC48_n 10-Gigabit Transceiver | No No No Primitive No No No
for High-Speed I/O

GT10_0OC192_n 10-Gigabit Transceiver | No No No Primitive No No No
for High-Speed I/O

GT10_PCI_EXPRESS_n | 10-Gigabit Transceiver | No No No Primitive No No No
for High-Speed I/O

IBUF Single- and Multiple- Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Input Buffer

IBUF4 Single- and Multiple- Macro No Macro Macro Primitive Primitive Primitive
Input Buffer

IBUF8 Single- and Multiple- Macro No Macro Macro Primitive Primitive Primitive
Input Buffer

IBUF16 Single- and Multiple- Macro No Macro Macro Primitive Primitive Primitive
Input Buffer

IBUFDS Differential Signaling No Primitive No Primitive No No No
Input Buffer with
Selectable I/O Interface

IBUFG Dedicated Input Buffer | Primitive Primitive Primitive Primitive No No No
with Selectable I/O
Interface

IBUFGDS Dedicated Differential No Primitive No Primitive No No No
Signaling Input Buffer
with Selectable I/O
Interface

IOBUF Bi-Directional Buffer Primitive Primitive Primitive Primitive No No No
with Selectable I/0
Interface (multiple
primitives)

IOBUFDS 3-State Differential No Primitive No Primitive No No No
Signaling I/0 Buffer
with Active Low Output
Enable

IOPAD Single- and Multiple- Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Input/Output Pad

IOPAD4 Single- and Multiple- Macro Macro Macro Macro Primitive Primitive Primitive
Input/Output Pad

IOPADS Single- and Multiple- Macro Macro Macro Macro Primitive Primitive Primitive
Input/Output Pad

IOPAD16 Single- and Multiple- Macro Macro Macro Macro Primitive Primitive Primitive
Input/Output Pad

IPAD Single- and Multiple- Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Input Pad

IPAD4 Single- and Multiple- Macro Macro Macro Macro Primitive Primitive Primitive
Input Pad
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SUXILINX®

Design Element

Description

Spartan-li,
IE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/XL

CR XPLA3

CR-ll

IPADS8

Single- and Multiple-
Input Pad

Macro

Macro Macro

Macro

Primitive

Primitive

Primitive

IPAD16

Single- and Multiple-
Input Pad

Macro

Macro Macro

Macro

Primitive

Primitive

Primitive

OBUF

Single- and Multiple-
Output Buffer

Primitive

Primitive Primitive

Primitive

Primitive

Primitive

Primitive

OBUF4

Single- and Multiple-
Output Buffer

Macro

Macro Macro

Macro

Primitive

Primitive

Primitive

OBUEF8

Single- and Multiple-
Output Buffer

Macro

Macro Macro

Macro

Primitive

Primitive

Primitive

OBUF16

Single- and Multiple-
Output Buffer

Macro

Macro Macro

Macro

Primitive

Primitive

Primitive

OBUFDS

Differential Signaling
Output Buffer with
Selectable I/O Interface

No

Primitive No

Primitive

No

No

No

OBUFE

3-State Output Buffers
with Active-High
Output Enable

Macro

Macro

Macro

Primitive

Primitive

Primitive

OBUFE4

3-State Output Buffers
with Active-High
Output Enable

Macro

No Macro

Macro

Primitive

Primitive

Primitive

OBUFE8

3-State Output Buffers
with Active-High
Output Enable

Macro

No Macro

Macro

Primitive

Primitive

Primitive

OBUFE16

3-State Output Buffers
with Active-High
Output Enable

Macro

No Macro

Macro

Primitive

Primitive

Primitive

OBUFT

Single and Multiple 3-
State Output Buffer with
Active Low Output
Enable

Primitive

Primitive Primitive

Primitive

Primitive

Primitive

Primitive

OBUFT4

Single and Multiple 3-
State Output Buffer with
Active Low Output
Enable

Macro

Macro Macro

Macro

Primitive

Primitive

Primitive

OBUFT8

Single and Multiple 3-
State Output Buffer with
Active Low Output
Enable

Macro

Macro Macro

Macro

Primitive

Primitive

Primitive

OBUFT16

Single and Multiple 3-
State Output Buffer with
Active Low Output
Enable

Macro

Macro Macro

Macro

Primitive

Primitive

Primitive

OBUFTDS

3-State Output Buffer
with Differential
Signaling, Active-Low
Output Enable, and
Selectable I/0 Interface

No

Primitive No

Primitive

No

No

No

OPAD

Single- and Multiple-
Output Pad

Primitive

Primitive Primitive

Primitive

Primitive

Primitive

Primitive

OPAD4

Multiple-Output Pad

Macro

Macro Macro

Macro

Primitive

Primitive

Primitive

OPADS8

Multiple-Output Pad

Macro

Macro Macro

Macro

Primitive

Primitive

Primitive

OPAD16

Multiple-Output Pad

Macro

Macro Macro

Macro

Primitive

Primitive

Primitive

UPAD

Connects the I/O Node
of an IOB to the Internal
PLD Circuit

Primitive

Primitive Primitive

Primitive

No

No

No
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x XILINX® Latches

Latches

Latches (LD) are available for all architectures.

Design
Element

Description Spartan-ll | spartan3 | Virtex,E | yrtexlb

Pro, Pro X XC9500/XV/XL | CR XPLA3 CR-ll

LD Transparent Data Latch Primitive Primitive Primitive Primitive Primitive Primitive Primitive

LD_1 Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Inverted Gate

LD4 Multiple Transparent Data | Macro Macro Macro Macro Primitive Primitive Primitive
Latch

LD8 Multiple Transparent Data | Macro Macro Macro Macro Primitive Primitive Primitive
Latch

LD16 Multiple Transparent Data | Macro Macro Macro Macro Primitive Primitive Primitive
Latch

LDC Transparent Data Latch Primitive Primitive Primitive Primitive Primitive Primitive Primitive
with Asynchronous Clear

LDC_1 Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Asynchronous Clear
and Inverted Gate

LD4CE Transparent Data Latch Macro Macro Macro Macro No No No
with Asynchronous Clear
and Gate Enable

LD8CE Transparent Data Latch Macro Macro Macro Macro No No No
with Asynchronous Clear
and Gate Enable

LD16CE Transparent Data Latch Macro Macro Macro Macro No No No
with Asynchronous Clear
and Gate Enable

LDCE Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Asynchronous Clear
and Gate Enable

LDCE_1 Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Asynchronous Clear,
Gate Enable, and Inverted
Gate

LDCP Transparent Data Latch Primitive Primitive Primitive Primitive Primitive Primitive Primitive
with Asynchronous Clear
and Preset

LDCP_1 Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Asynchronous Clear
and Preset and Inverted
Gate

LDCPE Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Asynchronous Clear
and Preset and Gate Enable

LDCPE_1 Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Asynchronous Clear
and Preset, Gate Enable,
and Inverted Gate

LDE Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Gate Enable

LDE_1 Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Gate Enable and
Inverted Gate

LDG Transparent Datagate Latch | No No No No No No Primitive

LDG4 Multiple Transparent No No No No No No Primitive
Datagate Latch

LDG8 Multiple Transparent No No No No No No Primitive
Datagate Latch

LDG16 Multiple Transparent No No No No No No Primitive
Datagate Latch
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Design Lo Spartan-li, . Virtex Il,
Element Description IIE Spartan-3 Virtex, E Pro, Pro X XC9500/XV/XL | CR XPLA3 CR-ll
LDP Transparent Data Latch Primitive Primitive Primitive Primitive Primitive Primitive Primitive
with Asynchronous Preset
LDP_1 Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Asynchronous Preset
and Inverted Gate
LDPE Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Asynchronous Preset
and Gate Enable
LDPE_1 Transparent Data Latch Primitive Primitive Primitive Primitive No No No
with Asynchronous Preset,
Gate Enable, and Inverted
Gate

Logic Primitives

Combinatorial logic gates that implement the basic Boolean functions are available in
all architectures with up to five inputs in all combinations of inverted and non-
inverted inputs, and with six to nine inputs non-inverted.

Design
Element

Spartan-li,

Description E

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/XL

CR XPLA3

CR-ll

AND2 2-Input AND Gate with
Inverted and Non-Inverted

Inputs

Primitive Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND2B1 2-Input AND Gate with
Inverted and Non-Inverted

Inputs

Primitive Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND2B2 2-Input AND Gate with Primitive Primitive
Inverted and Non-Inverted

Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

AND3 3-Input AND Gate with
Inverted and Non-Inverted

Inputs

Primitive Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND3B1 3-Input AND Gate with
Inverted and Non-Inverted

Inputs

Macro Macro

Macro

Macro

Primitive

Primitive

Primitive

AND3B2 3-Input AND Gate with Macro Macro

Inverted and Non-Inverted
Inputs

Macro

Macro

Primitive

Primitive

Primitive

AND3B3 3-Input AND Gate with
Inverted and Non-Inverted

Inputs

Macro Macro

Macro

Macro

Primitive

Primitive

Primitive

AND4 4-Input AND Gate with
Inverted and Non-Inverted

Inputs

Primitive Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND4B1 4-Input AND Gate with Primitive
Inverted and Non-Inverted

Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND4B2 4-Input AND Gate with
Inverted and Non-Inverted

Inputs

Primitive Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND4B3 4-Input AND Gate with
Inverted and Non-Inverted

Inputs

Primitive Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND4B4 4-Input AND Gate with
Inverted and Non-Inverted

Inputs

Primitive Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND5 5-Input AND Gate with Primitive Primitive
Inverted and Non-Inverted

Inputs

Primitive

Primitive

Primitive

Primitive

Primitive
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Logic Primitives

Design
Element

Description

Spartan-li,
IE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/XL

CR XPLA3

CR-ll

AND5B1

5-Input AND Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND5B2

5-Input AND Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND5B3

5-Input AND Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND5B4

5-Input AND Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND5B5

5-Input AND Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

AND6

6-Input AND Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

AND7

7-Input AND Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

ANDS

8-Input AND Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

AND9

9-Input AND Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

AND12

12- Input AND Gate with
Non-Inverted Inputs

Macro

Macro

Macro

Macro

No

No

No

AND16

16- Input AND Gate with
Non-Inverted Inputs

Macro

Macro

Macro

Macro

No

No

No

INV

Single and Multiple Inverters

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

INV4

Single and Multiple Inverters

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

INV8

Single and Multiple Inverters

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

INV16

Single and Multiple Inverters

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

MULT_AND

Fast Multiplier AND

Primitive

Primitive

Primitive

Primitive

No

No

No

NAND2

2-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND2B1

2-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND2B2

2-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND3

3-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND3B1

3-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND3B2

3-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND3B3

3-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND4

4-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive
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Design
Element

Description

Spartan-li,
IE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/XL

CR XPLA3

CR-ll

NAND4B1

4-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND4B2

4-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND4B3

4-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND4B4

4-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NANDS5

5-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NANDS5B1

5-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NANDS5B2

5-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NANDS5B3

5-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND5B4

5-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NANDS5B5

5-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NAND6

6-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

NAND7

7-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

NANDS

8-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

NAND9

9-Input NAND Gate with
Inverted and Non-Inverted
Inputs.

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

NAND12

12- Input NAND Gate with
Non-Inverted Inputs.

Macro

Macro

Macro

Macro

NAND16

16- Input NAND Gate with
Non-Inverted Inputs.

Macro

Macro

Macro

Macro

No

No

No

NOR2

2- Input NOR Gate with
Inverted and Non-Inverted
Inputs.

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR2B1

2- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR2B2

2- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR3

3- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR3B1

3- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive
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Logic Primitives

Design
Element

Description

Spartan-li,
IE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/XL

CR XPLA3

CR-ll

NOR3B2

3- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NORB3B3

3- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR4

4- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR4B1

4- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR4B2

4- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR4B3

4- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR4B4

4- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR5

5- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR5B1

5- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR5B2

5- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR5B3

5- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR5B4

5- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR5B5

5- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

NOR6

6- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

NOR7

7- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

NORS8

8- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

NOR9

9- Input NOR Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

NOR12

12-Input NOR Gate with
Non-Inverted Inputs

Macro

Macro

Macro

Macro

No

No

No

NOR16

16-Input NOR Gate with
Non-Inverted Inputs

Macro

Macro

Macro

Macro

No

No

No

OR2

2-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR2B1

2-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

64

www.xilinx.com

Libraries Guide

ISE 8.1i



Logic Primitives

SUXILINX®

Design
Element

Description

Spartan-li,
IIE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/XL

CR XPLA3

CR-ll

OR2B2

2-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR3

3-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR3B1

3-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR3B2

3-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR3B3

3Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR4

4-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR4B1

4-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR4B2

4-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR4B3

4-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR5B1

5-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR5B2

12-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR5B3

5-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR5B4

5-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR5B5

5-Input OR Gate with
Inverted and Non-Inverted
Inputs

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

Primitive

OR6

6-Input OR Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

OR7

6-Input OR Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

OR8

8-Input OR Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

OR9

9-Input OR Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

Primitive

Primitive

Primitive

OR12

12-Input OR Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

No

No

No

OR16

16-Input OR Gate with
Inverted and Non-Inverted
Inputs

Macro

Macro

Macro

Macro

No

No

No

ORCY

OR with Carry Logic

No

Primitive

No

SOP3

Sum of Products

Macro

Macro

Macro

Macro

No

No

No
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Logic Primitives

Design A Spartan-li, . Virtex Il,
Element Description IIE Spartan-3 Virtex, E Pro, Pro X XC9500/XV/XL | CR XPLA3 CR-ll
SOP3B1A Sum of Products Macro Macro Macro Macro No No No
SOP3B1B Sum of Products Macro Macro Macro Macro No No No
SOP3B2A Sum of Products Macro Macro Macro Macro No No No
SOP3B2B Sum of Products Macro Macro Macro Macro No No No
SOP3B3 Sum of Products Macro Macro Macro Macro No No No
SOP4 Sum of Products Macro Macro Macro Macro No No No
SOP4B3 Sum of Products Macro Macro Macro Macro No No No
SOP4B4 Sum of Products Macro Macro Macro Macro No No No
SOP4B1 Sum of Products Macro Macro Macro Macro No No No
SOP4B2A Sum of Products Macro Macro Macro Macro No No No
SOP4B2B Sum of Products Macro Macro Macro Macro No No No
XNOR2 2-Input XNOR Gate with Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Non-Inverted Inputs

XNOR3 3-Input XNOR Gate with Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Non-Inverted Inputs

XNOR4 4-Input XNOR Gate with Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Non-Inverted Inputs

XNOR5 5-Input XNOR Gate with Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Non-Inverted Inputs

XNOR6 6-Input XNOR Gate with Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Non-Inverted Inputs

XNOR7 7-Input XNOR Gate with Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Non-Inverted Inputs

XNORS 8-Input XNOR Gate with Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Non-Inverted Inputs

XNOR9 9-Input XNOR Gate with Macro Macro Macro Macro Primitive Primitive Primitive
Non-Inverted Inputs

XOR2 2-Input XOR Gate with Non- | Macro Macro Macro Macro Primitive Primitive Primitive
Inverted Inputs

XOR3 3-Input XOR Gate with Non- | Macro Macro Macro Macro Primitive Primitive Primitive
Inverted Inputs

XOR4 4-Input XOR Gate with Non- | Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Inverted Inputs

XOR5 5-Input XOR Gate with Non- | Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Inverted Inputs

XOR6 6-Input XOR Gate with Non- | Macro Macro Macro Macro Primitive Primitive | Primitive
Inverted Inputs

XOR7 7-Input XOR Gate with Non- | Macro Macro Macro Macro Primitive Primitive | Primitive
Inverted Inputs

XOR8 8-Input XOR Gate with Non- | Primitive Primitive Primitive Primitive Primitive Primitive Primitive
Inverted Inputs

XOR9 9-Input XOR Gate with Non- | Macro Macro Macro Macro Primitive Primitive | Primitive
Inverted Inputs

XORCY XOR for Carry Logic with Primitive Primitive Primitive Primitive No No No
General Output

XORCY_D XOR for Carry Logic with Primitive Primitive Primitive Primitive No No No
Dual Output

XORCY_L XOR for Carry Logic with Primitive Primitive Primitive Primitive No No No
Local Output
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Map Elements

Map Elements

Map elements are used in conjunction with logic symbols to constrain the logic to
particular CLBs or particular F function generators.

Design A Spartan-li, . Virtex Il,
Element Description IE Spartan-3 Virtex, E Pro, Pro X XC9500/XV/XL | CR XPLA3 CR-II
FMAP F Function Generator Primitive Primitive Primitive Primitive No No No
Partitioning Control Symbol

Memory Elements

In the Virtex, Virtex-E, Spartan-II, and Spartan-IIE, Spartan-3, Virtex-1I, Virtex-II Pro,
and Virtex-II Pro X architectures, a number of static RAMs are defined as primitives.
These 16- or 32-word RAMs are 1, 2, 4, and 8 bits wide.

The Virtex, Virtex-E, Spartan-II, and Spartan-IIE, Spartan-3, Virtex-1I, Virtex-II Pro,
and Virtex-II Pro X architectures have dedicated blocks of on-chip 4096-bit single-port
and dual-port synchronous RAM. Each port is configured to a specific data width.
There are five single-port block RAM primitives and 30 dual-port block RAM

primitives.
. i Spartan-Il, . Virtex Il,
Design Element Description Spartan-3 Virtex, E XC9500/XV/XL | CR XPLA3 CR-ll
IIE Pro, Pro X

RAM16X1D 16-Deep by 1-Wide Static Dual | Primitive Primitive Primitive Primitive No No No
Port Synchronous RAM

RAM16X1D_1 16-Deep by 1-Wide Static Dual | Primitive Primitive Primitive Primitive No No No
Port Synchronous RAM with
Negative-Edge Clock

RAM16X1S 16-Deep by 1-Wide Static Primitive Primitive Primitive Primitive No No No
Synchronous RAM

RAM16X1S_1 16-Deep by 1-Wide Static Primitive Primitive Primitive Primitive No No No
Synchronous RAM with
Negative-Edge Clock

RAM16X2D 16-Deep by 2-Wide Static Dual | Macro No Macro Macro No No No
Port Synchronous RAM

RAM16X2S 16-Deep by 2-Wide Static Macro Primitive Macro Primitive No No No
Synchronous RAM

RAM16X4D 16-Deep by 4-Wide Static Dual | Macro No Macro Macro No No No
Port Synchronous RAM

RAM16X4S 16-Deep by 4-Wide Static Macro Primitive Macro Primitive No No No
Synchronous RAM

RAM16X8D 16-Deep by 8-Wide Static Dual | Macro No Macro Macro No No No
Port Synchronous RAM

RAM16X8S 16-Deep by 8-Wide Static Macro No Macro Primitive No No No
Synchronous RAM

RAM32X1D 32-Deep by 1-Wide Static Dual | No No No Primitive No No No
Static Port Synchronous RAM

RAM32X1D_1 32-Deep by 1-Wide Static Dual | No No No Primitive No No No
Port Synchronous RAM with
Negative-Edge Clock

RAM32X1S 32-Deep by 1-Wide Static Primitive Primitive Primitive Primitive No No No
Synchronous RAM

RAM32X1S_1 32-Deep by 1-Wide Static Primitive Primitive Primitive Primitive No No No
Synchronous RAM with
Negative-Edge Clock

RAM32X2S 32-Deep by 2-Wide Static Macro Primitive Macro Primitive No No No
Synchronous RAM

RAM32X4S 32-Deep by 4-Wide Static Macro No Macro Primitive No No No
Synchronous RAM
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Memory Elements

Design Element

Description

Spartan-li,
IE

Spartan-3

Virtex, E

Virtex Il,
Pro, Pro X

XC9500/XV/XL

CR XPLA3 CR-ll

RAM32X8S

32-Deep by 8-Wide Static
Synchronous RAM

Macro

No

Macro

Primitive

No

No

RAM64X1D

64-Deep by 1-Wide Dual Port
Static Synchronous RAM

No

No

No

Primitive

No

No

RAM64X1D_1

64-Deep by 1-Wide Dual Port
Static Synchronous RAM with
Negative-Edge Clock

No

No

No

Primitive

RAM64X1S

64-Deep by 1-Wide Static
Synchronous RAM

Primitive

No

Primitive

RAM64X1S_1

64-Deep by 1-Wide Static
Synchronous RAM with
Negative-Edge Clock

No

Primitive

No

Primitive

No

No No

RAM64X2S

64-Deep by 2-Wide Static
Synchronous RAM

No

No

No

Primitive

No

No No

RAM128X1S

128-Deep by 1-Wide Static
Synchronous RAM

Primitive

RAM128X1S_1

128-Deep by 1-Wide Static
Synchronous RAM with
Negative-Edge Clock

Primitive

RAMB4_Sm_Sn

4096-Bit Dual-Port
Synchronous Block RAM with
Port Width (m or n)
Configured to 1,2, 4, 8, or 16
Bits

Primitive

Primitive

No

RAMB4_Sn

4096-Bit Single-Port
Synchronous Block RAM with
Port Width (n) Configured to
1,2,4,8, or 16 Bits

Primitive

Primitive

No

RAMB16_Sm_Sn

16384-Bit Data Memory and
2048-Bit Parity Memory, Dual-
Port Synchronous Block RAM
with Port Width (m or n)
Configured to 1,2, 4,9, 18, or
36 Bits

No

Primitive

Primitive

RAMB16_5n

16384-Bit Data Memory and
2048-Bit Parity Memory,
Single-Port Synchronous
Block RAM with Port Width
(n) Configured to 1,2, 4,9, 18,
or 36 Bits

No

Primitive

No

Primitive

No

No No

ROC

Reset On Configuration

Primitive

Primitive

Primitive

Primitive

ROCBUF

Reset On Configuration Buffer

Primitive

Primitive

Primitive

Primitive

ROM16X1

16-Deep by 1-Wide ROM

Primitive

Primitive

Primitive

Primitive

ROM32X1

32-Deep by 1-Wide ROM

Primitive

Primitive

Primitive

Primitive

ROM64X1

64-Deep by 1-Wide ROM

No

Primitive

No

Primitive

ROM128X1

128-Deep by 1-Wide ROM

No

Primitive

No

Primitive

ROM256X1

256-Deep by 1-Wide ROM

No

Primitive

No

Primitive
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SUXILINX®

Multiplexers

The multiplexer naming convention shown in the following figure indicates the
number of inputs and outputs and whether or not an enable is available.

M8 1E

Multiplexer :l-
Number of Inputs

Number of Outputs
Output Enable

X4620

Multiplexer Naming Convention

Design A Spartan-li, ~ . Virtex Il, g
Element Description IE Spartan-3 Virtex, E Pro, Pro X XC9500/XV/XL | CR XPLA3 CR-ll

M2_1 2-to-1 Multiplexer Macro Macro Macro Macro Primitive Primitive Primitive

M2_1B1 2-to-1 Multiplexer with DO Macro Macro Macro Macro Primitive Primitive Primitive
Inverted

M2_1B2 2-to-1 Multiplexer with DO and | Macro Macro Macro Macro Primitive Primitive Primitive
D1 Inverted

M2_1E 2-to-1 Multiplexer with Enable | Macro Macro Macro Macro Primitive Primitive Primitive

M4_1E 4-to-1 Multiplexer with Enable | Macro Macro Macro Macro Primitive Primitive | Primitive

MS8_1E 8-to-1 Multiplexer with Enable | Macro Macro Macro Macro Primitive Primitive Primitive

Mil6_1E 16-to-1 Multiplexer with Macro Macro Macro Macro Primitive Primitive Primitive
Enable

MUXCY 2-to-1 Multiplexer for Carry Primitive Primitive Primitive | Primitive No No No
Logic with General Output

MUXCY_D 2-to-1 Multiplexer for Carry Primitive Primitive Primitive Primitive No No No
Logic with Dual Output

MUXCY_L 2-to-1 Multiplexer for Carry Primitive Primitive Primitive Primitive No No No
Logic with Local Output

MUXEF5 2-to-1 Lookup Table Primitive Primitive Primitive | Primitive No No No
Multiplexer with General
Output

MUXF5_D 2-to-1 Lookup Table Primitive Primitive Primitive | Primitive No No No
Multiplexer with Dual Output

MUXF5_L 2-to-1 Lookup Table Primitive Primitive Primitive | Primitive No No No
Multiplexer with Local Output

MUXFé6 2-to-1 Lookup Table Primitive Primitive Primitive | Primitive No No No
Multiplexer with General
Output

MUXF6_D 2-to-1 Lookup Table Primitive Primitive Primitive Primitive No No No
Multiplexer with Dual Output

MUXF6_L 2-to-1 Lookup Table Primitive Primitive Primitive | Primitive No No No
Multiplexer with Local Output

MUXF7 2-to-1 Lookup Table No Primitive No Primitive No No No
Multiplexer with General
Output

MUXF7_D 2-to-1 Lookup Table No Primitive No Primitive No No No
Multiplexer with Dual Output

MUXF7_L 2-to-1 Lookup Table No Primitive No Primitive No No No
Multiplexer with Local Output

MUXE8 2-to-1 Lookup Table No Primitive No Primitive No No No
Multiplexer with General
Output

MUXF8_D 2-to-1 Lookup Table No Primitive No Primitive No No No
Multiplexer with Dual Output

MUXF8_L 2-to-1 Lookup Table No Primitive No Primitive No No No
Multiplexer with Local Output
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® .
x XILINX Shifters
Shifters are barrel shifters (BRLSHFT) of four and eight bits.
Design T Spartan-Il, ~ . Virtex I, XC9500/XV/X g
Element Description IIE Spartan-3 Virtex, E Pro, Pro X L CR XPLA3 CR-ll
BRLSHFT4 4-Bit Barrel Shifter Macro Macro Macro Macro Primitive Primitive Primitive
BRLSHFTS8 8-Bit Barrel Shifter Macro Macro Macro Macro Primitive Primitive Primitive
Shift registers are available in a variety of sizes and capabilities. The naming
convention shown in the following figure illustrates available features.
SR8RLED
Shift Register J
Bit Size
Synchronous Reset (R)
Asynchronous Clear (C)
Loadabl
Clock Enable
Directional
X4578
Shift Register Naming Convention
Design A Spartan-li, . Virtex Il,
Element Description IIE Spartan-3 Virtex, E Pro, Pro X XC9500/XV/XL | CR XPLA3 CR-ll
SR4CE 4-Bit Serial-In Parallel-Out Shift Macro Macro Macro Macro Primitive Primitive Primitive
Register with Clock Enable and
Asynchronous Clear
SR8CE 8-Bit Serial-In Parallel-Out Shift Macro Macro Macro Macro Primitive Primitive Primitive
Register with Clock Enable and
Asynchronous Clear
SR16CE 16-Bit Serial-In Parallel-Out Shift | Macro Macro Macro Macro Primitive Primitive Primitive
Register with Clock Enable and
Asynchronous Clear
SR4CLE 4-Bit Loadable Serial/Parallel-In | Macro Macro Macro Macro Primitive Primitive Primitive
Parallel-Out Shift Register with
Clock Enable and Asynchronous
Clear
SR8CLE 8-Bit Loadable Serial/Parallel-In | Macro Macro Macro Macro Primitive Primitive Primitive
Parallel-Out Shift Register with
Clock Enable and Asynchronous
Clear
SR16CLE 16-Bit Loadable Serial /Parallel-In | Macro Macro Macro Macro Primitive Primitive Primitive
Parallel-Out Shift Register with
Clock Enable and Asynchronous
Clear
SR4CLED 4-Bit Shift Register with Clock Macro Macro Macro Macro Primitive Primitive Primitive
Enable and Asynchronous Clear
SR8CLED 8-Bit Shift Register with Clock Macro Macro Macro Macro Primitive Primitive Primitive
Enable and Asynchronous Clear
SR16CLED 16-Bit Shift Register with Clock Macro Macro Macro Macro Primitive Primitive Primitive
Enable and Asynchronous Clear
SR4RE 4-Bit Serial-In Parallel-Out Shift Macro Macro Macro Macro Primitive Primitive Primitive
Register with Clock Enable and
Synchronous Reset
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Design Lo Spartan-li, . Virtex Il,
Element Description IIE Spartan-3 Virtex, E Pro, Pro X XC9500/XV/XL | CR XPLA3 CR-ll
SR8RE 8-Bit Serial-In Parallel-Out Shift Macro Macro Macro Macro Primitive Primitive Primitive

Register with Clock Enable and
Synchronous Reset

SR16RE 16-Bit Serial-In Parallel-Out Shift | Macro Macro Macro Macro Primitive Primitive Primitive
Register with Clock Enable and
Synchronous Reset

SR4RLE 4-Bit Loadable Serial /Parallel-In Macro Macro Macro Macro Primitive Primitive Primitive
Parallel-Out Shift Register with
Clock Enable and Synchronous
Reset

SR8RLE 8-Bit Loadable Serial/Parallel-In Macro Macro Macro Macro Primitive Primitive Primitive
Parallel-Out Shift Register with
Clock Enable and Synchronous
Reset

SR16RLE 16-Bit Loadable Serial /Parallel-In | Macro Macro Macro Macro Primitive Primitive Primitive
Parallel-Out Shift Register with
Clock Enable and Synchronous

Reset

SR4RLED 4-Bit Shift Register with Clock Macro Macro Macro Macro Primitive Primitive | Primitive
Enable and Synchronous Reset

SR8RLED 8-Bit Shift Register with Clock Macro Macro Macro Macro Primitive Primitive | Primitive
Enable and Synchronous Reset

SR16RLED 16-Bit Shift Register with Clock Macro Macro Macro Macro Primitive Primitive | Primitive
Enable and Synchronous Reset

SRD4CE 4-Bit Serial-In Parallel-Out Dual | No No No No No No Primitive

Edge Triggered Shift Register with
Clock Enable and Asynchronous
Clear

SRDSCE 8-Bit Serial-In Parallel-Out Dual No No No No No No Primitive
Edge Triggered Shift Register with
Clock Enable and Asynchronous
Clear

SRD16CE 16-Bit Serial-In Parallel-Out Dual | No No No No No No Primitive
Edge Triggered Shift Register with
Clock Enable and Asynchronous
Clear

SRD4CLE 4-Bit Loadable Serial /Parallel-In No No No No No No Primitive
Parallel-Out Dual Edge Triggered
Shift Register with Clock Enable
and Asynchronous Clear

SRDSCLE 8-Bit Loadable Serial /Parallel-In | No No No No No No Primitive
Parallel-Out Dual Edge Triggered
Shift Register with Clock Enable
and Asynchronous Clear

SRD16CLE 16-Bit Loadable Serial /Parallel-In | No No No No No No Primitive
Parallel-Out Dual Edge Triggered
Shift Register with Clock Enable
and Asynchronous Clear

SRD4CLED | 4-Bit Dual Edge Triggered Shift No No No No No No Primitive
Register with Clock Enable and
Asynchronous Clear

SRDS8CLED | 8-Bit Dual Edge Triggered Shift No No No No No No Primitive
Register with Clock Enable and
Asynchronous Clear

SRD16CLED | 16-Bit Dual Edge Triggered Shift | No No No No No No Primitive

Register with Clock Enable and
Asynchronous Clear

SRD4RE 4-Bit Serial-In Parallel-Out Dual No No No No No No Primitive
Edge Triggered Shift Register with
Clock Enable and Synchronous
Reset
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i:X"JNX® Shift Registers

Design A Spartan-li, . Virtex Il,
Element Description IIE Spartan-3 Virtex, E Pro, Pro X XC9500/XV/XL | CR XPLA3 CR-ll
SRDSRE 8-Bit Serial-In Parallel-Out Dual No No No No No No Primitive
Edge Triggered Shift Register with
Clock Enable and Synchronous
Reset
SRD16RE 16-Bit Serial-In Parallel-Out Dual | No No No No No No Primitive
Edge Triggered Shift Register with
Clock Enable and Synchronous
Reset
SRD4RLE 4-Bit Loadable Serial/Parallel-In No No No No No No Primitive

Parallel-Out Dual Edge Triggered
Shift Register with Clock Enable
and Synchronous Reset

SRDSRLE 8-Bit Loadable Serial/Parallel-In | No No No No No No Primitive
Parallel-Out Dual Edge Triggered
Shift Register with Clock Enable
and Synchronous Reset

SRD16RLE 16-Bit Loadable Serial /Parallel-In | No No No No No No Primitive
Parallel-Out Dual Edge Triggered
Shift Register with Clock Enable
and Synchronous Reset

SRD4RLED | 4-Bit Dual Edge Triggered Shift No No No No No No Primitive
Register with Clock Enable and
Synchronous Reset

SRDSRLED | 8-Bit Dual Edge Triggered Shift No No No No No No Primitive

Register with Clock Enable and
Synchronous Reset

SRD16RLED | 16-Bit Dual Edge Triggered Shift No No No No No No Primitive
Register with Clock Enable and
Synchronous Reset

SRL16 16-Bit Shift Register Look-Up Primitive Primitive Primitive Primitive No No No
Table (LUT)

SRL16_1 16-Bit Shift Register Look-Up Primitive Primitive Primitive Primitive No No No
Table (LUT) with Negative-Edge
Clock

SRL16E 16-Bit Shift Register Look-Up Primitive Primitive Primitive Primitive No No No
Table (LUT) with Clock Enable

SRL16E_1 16-Bit Shift Register Look-Up Primitive Primitive Primitive Primitive No No No
Table (LUT) with Negative-Edge
Clock and Clock Enable

SRLC16 16-Bit Shift Register Look-Up No Primitive No Primitive No No No
Table (LUT) with Carry

SRLC16_1 16-Bit Shift Register Look-Up No Primitive No Primitive No No No

Table (LUT) with Carry and
Negative-Edge Clock

SRLC16E 16-Bit Shift Register Look-Up No Primitive No Primitive No No No
Table (LUT) with Carry and Clock
Enable

SRLC16E_1 16-Bit Shift Register Look-Up No Primitive No Primitive No No No

Table (LUT) with Carry, Negative-
Edge Clock, and Clock Enable
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