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Virtex™-E 1.8 V Field Programmable Gate Arrays ST XILINX®

Virtex-E Ordering Information

Example: XCV300E-6PQ240C

Device Type —— L Temperature Range

C = Commercial (Tj=0 C to +85 C)
| = Industrial (Tj =-40 C to +100 C)

Speed Grade Number of Pins

(-6, -7, -8)

Package Type

BG = Ball Grid Array

FG = Fine Pitch Ball Grid Array

HQ = High Heat Dissipation
DS022_043_072000

Figure 1: Ordering Information

Revision History

The following table shows the revision history for this document.

Date Version Revision

12/7/99 1.0 Initial Xilinx release.

1/10/00 1.1 Re-released with spd.txt v. 1.18, FG860/900/1156 package information, and additional DLL,
Select RAM and Selectl/O information.

1/28/00 1.2 Added Delay Measurement Methodology table, updated Selectl/O section, Figures 30, 54,
& 55, text explaining Table 5, Tgyp values, buffered Hex Line info, p. 8, 1/0 Timing
Measurement notes, notes for Tables 15, 16, and corrected F1156 pinout table footnote
references.

2/29/00 1.3 Updated pinout tables, V¢ page 20, and corrected Figure 20.

5/23/00 1.4 Correction to table on p. 22.

7/10/00 1.5 ¢  Numerous minor edits.
e Data sheet upgraded to Preliminary.
* Preview -8 numbers added to Virtex-E Electrical Characteristics tables.

8/1/00 1.6 ¢ Reformatted entire document to follow new style guidelines.
e Changed speed grade values in tables on pages 35-37.

9/20/00 1.7 * Min values added to Virtex-E Electrical Characteristics tables.
e XCV2600E and XCV3200E numbers added to Virtex-E Electrical Characteristics

tables (Module 3).
e Corrected user I/0O count for XCV100E device in Table 1 (Module 1).
* Changed several pins to “No Connect in the XCV100E*" and removed duplicate Voo nT
pins in Table ~ (Module 4).
e Changed pin J10 to “No connect in XCV600E” in Table 74 (Module 4).
e Changed pin J30 to “VREF option only in the XCV600E” in Table 74 (Module 4).
e Corrected pair 18 in Table 75 (Module 4) to be “AO in the XCV1000E, XCV1600E".
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ground. As the DLL delay taps reset to zero, glitches can
occur on the DLL clock output pins. Activation of the RST
pin can also severely affect the duty cycle of the clock out-
put pins. Furthermore, the DLL output clocks no longer
deskew with respect to one another. For these reasons,
rarely use the reset pin unless re-configuring the device or
changing the input frequency.

2x Clock Output — CLK2X

The output pin CLK2X provides a frequency-doubled clock
with an automatic 50/50 duty-cycle correction. Until the
CLKDLL has achieved lock, the CLK2X output appears as a
1x version of the input clock with a 25/75 duty cycle. This
behavior allows the DLL to lock on the correct edge with
respect to source clock. This pin is not available on the
CLKDLLHF primitive.

Clock Divide Output — CLKDV

The clock divide output pin CLKDV provides a lower fre-
quency version of the source clock. The CLKDV_DIVIDE
property controls CLKDV such that the source clock is
divided by N where N is either 1.5, 2, 2.5, 3, 4, 5, 8, or 16.

This feature provides automatic duty cycle correction such
that the CLKDV output pin always has a 50/50 duty cycle,
with the exception of noninteger divides in HF mode, where
the duty cycle is 1/3 for N=1.5 and 2/5 for N=2.5.

1x Clock Outputs — CLK[0/90/1801270]

The 1x clock output pin CLKO represents a delay-compen-
sated version of the source clock (CLKIN) signal. The
CLKDLL primitive provides three phase-shifted versions of
the CLKO signal while CLKDLLHF provides only the 180
phase-shifted version. The relationship between phase shift
and the corresponding period shift appears in Table 13.

Table 13: Relationship of Phase-Shifted Output Clock
to Period Shift

Phase (degrees) Period Shift (percent)
0 0%
90 25%
180 50%
270 75%

The timing diagrams in Figure 25 illustrate the DLL clock
output characteristics.
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Figure 25: DLL Output Characteristics

The DLL provides duty cycle correction on all 1x clock out-
puts such that all 1x clock outputs by default have a 50/50
duty cycle. The DUTY_CYCLE_CORRECTION property
(TRUE by default), controls this feature. In order to deacti-
vate the DLL duty cycle correction, attach the
DUTY_CYCLE_CORRECTION=FALSE property to the
DLL symbol. When duty cycle correction deactivates, the
output clock has the same duty cycle as the source clock.

The DLL clock outputs can drive an OBUF, a BUFG, or they
can route directly to destination clock pins. The DLL clock
outputs can only drive the BUFGs that reside on the same
edge (top or bottom).

Locked Output — LOCKED

To achieve lock, the DLL might need to sample several thou-
sand clock cycles. After the DLL achieves lock, the
LOCKED signal activates. The DLL timing parameter sec-
tion of the data sheet provides estimates for locking times.

To guarantee that the system clock is established prior to
the device “waking up,” the DLL can delay the completion of
the device configuration process until after the DLL locks.
The STARTUP_WAIT property activates this feature.

Until the LOCKED signal activates, the DLL output clocks
are not valid and can exhibit glitches, spikes, or other spuri-
ous movement. In particular the CLK2X output appears as a
1x clock with a 25/75 duty cycle.
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standard requires a Differential Amplifier input buffer and a
Push-Pull output buffer.

SSTL3 — Stub Series Terminated Logic for 3.3V

The Stub Series Terminated Logic for 3.3V, or SSTL3 stan-
dard is a general purpose 3.3V memory bus standard also
sponsored by Hitachi and IBM (JESD8-8). This standard
has two classes, | and Il. Selectl/O devices support both
classes for the SSTL3 standard. This standard requires a
Differential Amplifier input buffer and an Push-Pull output
buffer.

SSTL2 — Stub Series Terminated Logic for 2.5V

The Stub Series Terminated Logic for 2.5V, or SSTL2 stan-
dard is a general purpose 2.5V memory bus standard spon-
sored by Hitachi and IBM (JESD8-9). This standard has two
classes, | and Il. Selectl/O devices support both classes for
the SSTL2 standard. This standard requires a Differential
Amplifier input buffer and an Push-Pull output buffer.

CTT — Center Tap Terminated

The Center Tap Terminated, or CTT standard is a 3.3V
memory bus standard sponsored by Fujitsu (JESD8-4).
This standard requires a Differential Amplifier input buffer
and a Push-Pull output buffer.

AGP-2X — Advanced Graphics Port

The Intel AGP standard is a 3.3V Advanced Graphics
Port-2X bus standard used with the Pentium Il processor for
graphics applications. This standard requires a Push-Pull
output buffer and a Differential Amplifier input buffer.

LVDS — Low Voltage Differential Signal

LVDS is a differential I/O standard. It requires that one data
bit is carried through two signal lines. As with all differential
signaling standards, LVDS has an inherent noise immunity
over single-ended |/O standards. The voltage swing
between two signal lines is approximately 350mV. The use
of a reference voltage (Vggg) or a board termination voltage
(V1) is not required. LVDS requires the use of two pins per
input or output. LVDS requires external resistor termination.

BLVDS — Bus LVDS

This standard allows for bidirectional LVDS communication
between two or more devices. The external resistor termi-
nation is different than the one for standard LVDS.

LVPECL — Low Voltage Positive Emitter Coupled
Logic

LVPECL is another differential 1/0O standard. It requires two
signal lines for transmitting one data bit. This standard
specifies two pins per input or output. The voltage swing
between these two signal lines is approximately 850 mV.
The use of a reference voltage (Vggg) or a board termina-
tion voltage (V171) is not required. The LVPECL standard
requires external resistor termination.

Library Symbols

The Xilinx library includes an extensive list of symbols
designed to provide support for the variety of Selectl/O fea-
tures. Most of these symbols represent variations of the five
generic Selectl/O symbols.

e |IBUF (input buffer)

* IBUFG (global clock input buffer)

¢ OBUF (output buffer)

e OBUFT (3-state output buffer)

e IOBUF (input/output buffer)

IBUF

Signals used as inputs to the Virtex-E device must source
an input buffer (IBUF) via an external input port. The generic
Virtex-E IBUF symbol appears in Figure 37. The extension

IBUF
] 0

x133_01_111699

Figure 37: Input Buffer (IBUF) Symbols

to the base name defines which I/O standard the IBUF
uses. The assumed standard is LVTTL when the generic
IBUF has no specified extension.

The following list details the variations of the IBUF symbol:
e IBUF

e IBUF_LVCMOS2

e |BUF_PCI33_3

* IBUF_PCI66_3

e |IBUF_GTL

e IBUF_GTLP

e |BUF_HSTL_I
e |IBUF_HSTL_II

e IBUF_HSTL_IV
e |BUF_SSTL3_I
e |BUF_SSTL3_II
e IBUF_SSTL2_|
e |BUF_SSTL2_II

e |IBUF_CTT

* IBUF_AGP

e |BUF_LVCMOS18
e |BUF_LVDS

* IBUF_LVPECL

When the IBUF symbol supports an I/O standard that
requires a Vrep the IBUF automatically configures as a dif-
ferential amplifier input buffer. The Vgygg voltage must be
supplied on the Vg pins. In the case of LVDS, LVPECL,
and BLVDS, VRgf is not required.
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Termination Resistor Packs

Resistor packs are available with the values and the config-
uration required for LVDS and LVPECL termination from
Bourns, Inc., as listed in Table. For pricing and availability,
please contact Bourns directly at http://www.bourns.com.

Table 40: Bourns LVDS/LVPECL Resistor Packs

Term. Pairs/

Part Number 1/0 Standard for: Pack | Pins
CAT16-LV2F6 LVDS Driver 2 8
CAT16-LV4F12 LVDS Driver 4 16
CAT16-PC2F6 LVPECL Driver 2 8
CAT16-PC4F12 LVPECL Driver 4 16
CAT16-PT2F2 LVDS/LVPECL | Receiver 2 8
CAT16-PT4F4 LVDS/LVPECL | Receiver 4 16

LVDS Design Guide

The Selectl/O library elements have been expanded for Vir-
tex-E devices to include new LVDS variants. At this time all
of the cells might not be included in the Synthesis libraries.
The 2.1i-Service Pack 2 update for Alliance and Foundation
software includes these cells in the VHDL and Verilog librar-
ies. It is necessary to combine these cells to create the
P-side (positive) and N-side (negative) as described in the
input, output, 3-state and bidirectional sections.

IBUF_LVDS

OBUF_LVDS IOBUF_LVDS

IBUFG_LVDS OBUFT_LVDS

T (0]
| o
| E 6}
x133 22 122299

Figure 58: LVDS elements

Creating LVDS Global Clock Input Buffers

Global clock input buffers can be combined with adjacent
IOBs to form LVDS clock input buffers. P-side is the GCLK-
PAD location; N-side is the adjacent I0_LVDS_DLL site.
Table 41: Global Clock Input Buffer Pair Locations
GCLK 3 GCLK 2 GCLK 1

GCLK 0

Pkg P N P N P N P N

CS144 | A6 Cé6 A7 B7 M7 M6 K7 N8

PQ240 | P213 | P215 | P210 | P209 | P89 P87 P92 P93

HQ240 | P213 | P215 | P210 | P209 | P89 P87 P92 P93

BG352 | D14 | A15 | B14 | A13 | AF14 | AD14 | AE13 | AC13

BG432 | D17 | C17 | A16 | B16 | AK16 | AL17 | AL16 | AH15

BG560 | A17 | C18 | D17 | E17 | AJ17 | AM18 | AL17 | AM17

FG256 | B8 A7 C9 A8 R8 T8 N8 N9

FG456 | C11 | B11 | A11 | D11 Yii AA11 | W12 u12

FG676 | E13 | B13 | C13 | F14 | AB13 | AF13 | AA14 | AC14
FG680 | A20 | C22 | D21 | A19 | AU22 | AT22 | AW19 | AT21
FG860 | C22 | A22 | B22 | D22 | AY22 | AW21 | BA22 | AW20
FG900 | C15 | A15 | E15 | E16 | AK16 | AH16 | AJ16 | AF16
FG1156| E17 | C17 | D17 | J18 | A19 | AL17 | AH18 | AM18

HDL Instantiation

Only one global clock input buffer is required to be instanti-
ated in the design and placed on the correct GCLKPAD
location. The N-side of the buffer is reserved and no other
IOB is allowed to be placed on this location.

In the physical device, a configuration option is enabled that
routes the pad wire to the differential input buffer located in
the GCLKIOB. The output of this buffer then drives the out-
put of the GCLKIOB cell. In EPIC it appears that the second
buffer is unused. Any attempt to use this location for another
purpose leads to a DRC error in the software.

VHDL Instantiation

gclkO_p IBUFG_LVDS port map
(I=>clk_external, O=>clk_internal) ;

Verilog Instantiation

IBUFG_LVDS gclkO_p
.0(clk_internal)) ;

(.I(clk_external),

Location constraints

All LVDS buffers must be explicitly placed on a device. For
the global clock input buffers this can be done with the fol-
lowing constraint in the .ucf or .ncf file.

NET clk_external LOC = GCLKPAD3;

GCLKPADS can also be replaced with the package pin
name such as D17 for the BG432 package.
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Production Product Specification

Virtex-E Electrical Characteristics

Definition of Terms

Electrical and switching characteristics are specified on a
per-speed-grade basis and can be designated as Advance,
Preliminary, or Production. Each designation is defined as
follows:

Advance: These speed files are based on simulations only
and are typically available soon after device design specifi-
cations are frozen. Although speed grades with this desig-
nation are considered relatively stable and conservative,
some under-reporting might still occur.

Preliminary: These speed files are based on complete ES
(engineering sample) silicon characterization. Devices and
speed grades with this designation are intended to give a
better indication of the expected performance of production
silicon. The probability of under-reporting delays is greatly
reduced as compared to Advance data.

Production: These speed files are released once enough
production silicon of a particular device family member has
been characterized to provide full correlation between
speed files and devices over numerous production lots.
There is no under-reporting of delays, and customers
receive formal notification of any subsequent changes. Typ-
ically, the slowest speed grades transition to Production
before faster speed grades.

All specifications are representative of worst-case supply
voltage and junction temperature conditions. The parame-
ters included are common to popular designs and typical
applications. Contact the factory for design considerations
requiring more detailed information.

Table 1 correlates the current status of each Virtex-E device
with a corresponding speed file designation.

Table 1: Virtex-E Device Speed Grade Designations

Speed Grade Designations

Device Advance Preliminary | Production

XCV50E -8,-7,-6
XCV100E -8,—7,-6
XCV200E -8,—7,-6
XCV300E -8,—7,-6
XCV400E -8,—7,-6
XCV600E -8,—7,-6
XCV1000E -8,—7,—6
XCV1600E -8,—7,—6
XCV2000E -8,—7,—6
XCV2600E -8,—7,—6
XCV3200E -8,—7,—6

All specifications are subject to change without notice.

© 2000-20083 Xilinx, Inc. All rights reserved. All Xilinx trademarks, registered trademarks, patents, and disclaimers are as listed at http://www.xilinx.com/legal.htm.
All other trademarks and registered trademarks are the property of their respective owners. All specifications are subject to change without notice.
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CLB Distributed RAM Switching Characteristics

Speed Grade(1)

Description Symbol Min -8 -7 -6 Units
Sequential Delays
Clock CLK to X/Y outputs (WE active) 16 x 1 mode TsHCKO16 0.67 1.38 1.5 1.7 ns, max
Clock CLK to X/Y outputs (WE active) 32 x 1 mode TsHCKO32 0.84 1.66 1.9 2.1 ns, max
Shift-Register Mode
Clock CLK to X/Y outputs TREG 1.25 2.39 2.9 3.2 ns, max
Setup and Hold Times before/after Clock CLK
F/G address inputs Tas/TaH 0.19/0 | 0.38/0 | 0.42/0 | 0.47/0 | ns, min
BX/BY data inputs (DIN) Tps/Tpy | 0.44/0 | 0.87/0|0.97/0 | 1.09/0 | ns, min
SR input (WE) Tws/Twn | 029/0 | 057/0| 0.7/0 | 0.8/0 | ns, min
Clock CLK
Minimum Pulse Width, High TwpH 0.96 1.9 2.1 2.4 ns, min
Minimum Pulse Width, Low TwpL 0.96 1.9 2.1 2.4 ns, min
Minimum clock period to meet address write cycle time Twe 1.92 3.8 4.2 4.8 ns, min
Shift-Register Mode
Minimum Pulse Width, High TsrpH 1.0 1.9 21 2.4 ns, min
Minimum Pulse Width, Low TsrpL 1.0 1.9 2.1 2.4 ns, min

Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but

if a “0” is listed, there is no positive hold time.

RAMB4_S#_S#

WEA

ENA

RSTA

> CLKA
ADDRA[#:0]
DIA[#:0]

] L

WEB

ENB

RSTB
> CLKB
ADDRBI[#:0]
DIBI[#:0]

DOA[#:0]

DOB[#:0]

ds022_06_121699

Figure 3: Dual-Port Block SelectRAM
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Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, without DLL

Speed Grade(®

Description(1) Symbol Device Min -8 -7 -6 Units
LVTTL Global Clock Input to Output Delay using TickoF XCV50E 1.5 4.2 4.4 4.6 ns
ovioe | 15 | 4z | aa | as | o
adjust the delays with the values shown in IOB XCV200E 1.5 4.3 4.5 4.7 ns
X:itssttn?ev:]itt:’hri)r;geC:\(;racteristics Standard XCV300E 15 43 45 4.7 ns
XCV400E 1.5 4.4 4.6 4.8 ns
XCV600E 1.6 4.5 4.7 4.9 ns
XCV1000E 1.7 4.6 4.8 5.0 ns
XCV1600E 1.8 4.7 4.9 5.1 ns
XCV2000E 1.8 4.8 5.0 5.2 ns
XCV2600E 2.0 5.0 5.2 5.4 ns
XCV3200E 2.2 5.2 54 5.6 ns

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and
where all accessible |IOB and CLB flip-flops are clocked by the global clock net.

2. Output timing is measured at 50% V¢ threshold with 35 pF external capacitive load. For other I/O standards and different loads, see

Table 3 and Table 4.
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Date Version Revision
07/23/01 292 Under Absolute Maximum Ratings, changed (Tgg ) to 220 °C.
Changes made to SSTL symbol names in IOB Input Switching Characteristics
Standard Adjustments table.
07/26/01 23 Removed Tgo parameter and added footnote to Absolute Maximum Ratings table.
9/18/01 24 Reworded power supplies footnote to Absolute Maximum Ratings table.
10/25/01 25 Updated the speed grade designations used in data sheets, and added Table 1, which
shows the current speed grade designation for each device.
Added XCV2600E and XCV3200E values to DC Characteristics Over Recommended
Operating Conditions and Power-On Power Supply Requirements tables.
11/09/01 26 Updated the Power-On Power Supply Requirements table.
02/01/02 27 Updated footnotes to the DC Input and Output Levels and DLL Clock Tolerance,
Jitter, and Phase Information tables.
07/17/02 28 Data sheet designation upgraded from Preliminary to Production.
Removed mention of MIL-M-38510/605 specification.
Added link to XAPP158 from the Power-On Power Supply Requirements section.
09/10/02 29 Revised V| in Absolute Maximum Ratings table.
Added Clock CLK switching characteristics to Table 2, “lOB Input Switching
Characteristics,” on page 6 and I0OB Output Switching Characteristics, Figure 1.
12/22/02 291 Added footnote regarding V|5 PCI compliance to Absolute Maximum Ratings table.
The fastest ramp rate is OV to nominal voltage in 2 ms
03/14/03 2902 Under Power-On Power Supply Requirements, the fastest ramp rate is no longer a

"suggested" rate.

Virtex-E Data Sheet

The Virtex-E Data Sheet contains the following modules:

e DS022-1, Virtex-E 1.8V FPGAs: e DS022-3, Virtex-E 1.8V FPGAs:
Introduction and Ordering Information (Module 1) DC and Switching Characteristics (Module 3)
e DS022-2, Virtex-E 1.8V FPGAs: e DS022-4, Virtex-E 1.8V FPGAs:
Functional Description (Module 2) Pinout Tables (Module 4)
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Low Voltage Differential Signals

The Virtex-E family incorporates low-voltage signalling
(LVDS and LVPECL). Two pins are utilized for these signals
to be connected to a Virtex-E device. These are known as
differential pin pairs. Each differential pin pair has a Positive
(P) and a Negative (N) pin. These pairs are labeled in the
following manner.

I0_L#[P/N]
where

L = LVDS or LVPECL pin
# = Pin Pair Number

P = Positive

N = Negative

I/O pins for differential signals can either be synchronous or
asynchronous, input or output. The pin pairs can be used for
synchronous input and output signals as well as asynchro-
nous input signals. However, only some of the low-voltage
pairs can be used for asynchronous output signals.

Differential signals require the pins of a pair to switch almost
simultaneously. If the signals driving the pins are from IOB
flip-flops, they are synchronous. If the signals driving the
pins are from internal logic, they are asynchronous. Table 2
defines the names and function of the different types of
low-voltage pin pairs in the Virtex-E family.

Virtex-E Package Pinouts

The Virtex-E family of FPGAs is available in 12 popular
packages, including chip-scale, plastic and high heat-dissi-
pation quad flat packs, and ball grid and fine-pitch ball grid
arrays. Family members have footprint compatibility across
devices provided in the same package. The pinout tables in

Table 2: LVDS Pin Pairs

Pin Name Description

I0_L#[P/N] Represents a general IO or a
synchronous input/output
differential signal. When used
as a differential signal, N
means Negative I/O and P

means Positive |/0.

Example: 10_L22N

IO_L#[P/N]_Y Represents a general IO or a
synchronous input/output
differential signal, or a
part-dependent asynchronous

output differential signal.

Example: I0_L22N_Y

IO_L#[P/N_YY Represents a general IO or a
synchronous input/output
differential signal, or an
asynchronous output

differential signal.

Example: O_L22N_YY

IO_LVDS_DLL_L#[P/N] | Represents a general 10 or a
synchronous input/output
differential signal, a differential
clock input signal, or a DLL
input. When used as a
differential clock input, this pin
is paired with the adjacent
GCK pin. The GCK pin is
always the positive input in the
differential clock input

Example:
IO_LVDS_DLL_L16N

configuration.

this section indicate function, pin, and bank information for
each package/device combination. Following each pinout
table is an additional table summarizing information specific
to differential pin pairs for all devices provided in that pack-
age.
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Table 14: BG560 — XCV400E, XCV600E, XCV1000E,

XCV1600E, XCV2000E

XCV1600E, XCV2000E

Table 14: BG560 — XCV400E, XCV600E, XCV1000E,

Bank Pin Description Pin# See Note Bank Pin Description Pin# See Note
5 IO_L136P_Y AM31 6 IO_L151N_Y AB31
5 IO_VREF_L136N_Y AK28 3 6 IO_L151P_Y AA29
6 IO_VREF_L152N_Y AA30 3
6 10 AE33 6 IO_L152P_Y AA31
6 10 AF31 6 IO_L153N_Y AA32
6 10 AJ32 6 IO_L153P_Y Y29
6 10 AL33 6 IO_L154N_Y AA33
6 IO_L137N_YY AH29 6 IO_L154P_Y Y30
6 IO_L137P_YY AJ30 6 IO_VREF_L155N_YY Y32
6 IO_L138N_Y AK31 6 IO_L155P_YY W29
6 IO_VREF_L138P_Y AH30 3 6 IO_L156N_Y W30
6 IO_L139N_Y AG29 6 IO_L156P_Y W31
6 IO_L139P_Y AJ31 6 IO_L157N_Y W33
6 IO_VREF_L140N_Y AK32 6 IO_L157P_Y V30
6 IO_L140P_Y AG30 6 IO_VREF_L158N_Y V29
6 IO_L141N_Y AH31 6 IO_L158P_Y V31
6 IO_L141P_Y AF29 6 IO_L159N_Y V32
6 IO_L142N_Y AH32 6 IO_VREF_L159P_Y u33 2
6 IO_L142P_Y AF30 6 10 u29
6 IO_VREF_L143N_YY AE29
6 IO_L143P_YY AH33 7 10 E30
6 IO_L144N_Y AG33 7 10 F29
6 IO_VREF_L144P_Y AE30 1 7 10 F33
6 IO_L145N_Y AD29 7 10 G30
6 IO_L145P_Y AF32 7 10 K30
6 IO_VREF_L146N_Y AE31 4 7 IO_L160N_YY Us1
6 IO_L146P_Y AD30 7 IO_L160P_YY u32
6 IO_L147N_Y AE32 7 IO_VREF_L161N_Y T32 2
6 IO_L147P_Y AC29 7 IO_L161P_Y T30
6 IO_VREF_L148N_YY AD31 7 IO_L162N_Y T29
6 IO_L148P_YY AC30 7 IO_VREF_L162P_Y T31
6 IO_L149N_YY AB29 7 IO_L163N_Y R33
6 IO_L149P_YY AC31 7 IO_L163P_Y R31
6 IO_L150N_Y AC33 7 IO_L164N_Y R30
6 IO_L150P_Y AB30 7 IO_L164P_Y R29
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Table 14: BG560 — XCV400E, XCV600E, XCV1000E,
XCV1600E, XCV2000E

Table 14: BG560 — XCV400E, XCV600E, XCV1000E,
XCV1600E, XCV2000E

Bank Pin Description Pin# See Note Bank Pin Description Pin# See Note

NA GND A29 NA GND AL32

NA GND A32 NA GND AM3

NA GND A33 NA GND AM7

NA GND B1 NA GND AM11

NA GND B6 NA GND AM19

NA GND B9 NA GND AM25

NA GND B15 NA GND AM28

NA GND B23 NA GND AM33

NA GND B27 NA GND AN1

NA GND B31 NA GND AN2

NA GND Cc2 NA GND AN5

NA GND E1 NA GND AN10

NA GND F32 NA GND AN14

NA GND G2 NA GND AN16

NA GND G33 NA GND AN20

NA GND J32 NA GND AN22

NA GND K1 NA GND AN27

NA GND L2 NA GND AN33

NA GND M33 Notes:

NA GND P1 1. ggtlizgnogr|11(3/). option only in the XCV2000E; otherwise, 1/0

NA GND P33 2. VRer or /O option only in the XCV1600E & 2000E;
otherwise, I/0 option only.

NA GND R32 3. VRgr or I/O option only in the XCV1000E, 1600E, & 2000E;
otherwise, I/O option only.

NA GND m 4. Vg or I/O option only in the XCV600E, 1000E, 1600E, &

NA GND V33 2000E; otherwise, 1/0 option only.

NA GND W2

NA GND Y1

NA GND Y33

NA GND AB1

NA GND AC32

NA GND AD33

NA GND AE2

NA GND AG1

NA GND AG32

NA GND AH2

NA GND AJ33
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Table 20: FG676 — XCV400E, XCV600E

Table 20: FG676 — XCV400E, XCV600E

Bank Pin Description Pin # Bank Pin Description Pin #
NA GND P14 NA GND K10
NA GND P13 NA GND J25
NA GND P12 NA GND J2
NA GND P11 NA GND E5
NA GND P10 NA GND E22
NA GND N2 NA GND D4
NA GND N17 NA GND D23
NA GND N16 NA GND C3
NA GND N15 NA GND C24
NA GND N14 NA GND B9
NA GND N13 NA GND B25
NA GND N12 NA GND B2
NA GND N11 NA GND B18
NA GND N10 NA GND B14
NA GND M17 NA GND AF26
NA GND M16 NA GND AF1
NA GND M15 NA GND AE9
NA GND M14 NA GND AE25
NA GND M13 NA GND AE2
NA GND M12 NA GND AE18
NA GND M11 NA GND AE13
NA GND M10 NA GND AD3
NA GND L17 NA GND AD24
NA GND L16 NA GND AC4
NA GND L15 NA GND AC23
NA GND L14 NA GND AB5
NA GND L13 NA GND AB22
NA GND L12 NA GND A26
NA GND L11 NA GND A1l
NA GND L10 Notes: -

NA GND K17 ; \,\;,SE?;?ié%\;ﬁgr?Eﬁly in the XCV600E; otherwise, 1/0
NA GND K16 option only.

NA GND K15

NA GND K14

NA GND K13

NA GND K12

NA GND K11
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Table 21: FG676 Differential Pin Pair Summary

XCV400E, XCV600E

XCV400E, XCV600E

Table 21: FG676 Differential Pin Pair Summary

Ban P N Other Ban P N Other

Pair k Pin Pin AO Functions Pair k Pin Pin AO Functions
52 2 G24 | H22 d - 86 3 | AA24 | Y23 1 -

53 2 J21 G25 | 2 - 87 3 | AB26 | W21 2 -

54 2 G26 | J22 1 VREF 88 3 Y22 | w22 | 1 VREF
55 2 H24 J23 d - 89 3 | AA23 | AB24 | 2 -

56 2 J24 K20 \ VREF 90 3 W20 | AC24 | -

57 2 K22 K21 \ D2 91 3 | AB23 | Y21 V INIT

58 2 H25 K23 \ - 92 4 | AC22 | AD26 | -

59 2 L20 J26 2 - 93 4 | AD23 | AA20 | 1 -

60 2 K25 L22 1 - 94 4 Y19 | AC21 | -

61 2 L21 L23 1 - 95 4 | AD22 | AB20 | VREF
62 2 M20 L24 1 - 96 4 | AE22 | Y18 | NA -

63 2 M23 | M22 | D3 97 4 | AF22 | AA19 | NA -

64 2 L26 M21 \ - 98 4 | AD21 | AB19 | + VREF
65 2 N19 | M24 | 2 - 99 4 | AC20 | AA18 | -

66 2 M26 | N20 1 VREF 100 | 4 | AC19 | AD20 | 1 -

67 2 N24 | N21 d - 101 4 | AF20 | AB18 | 1 VREF
68 2 N23 | N22 d - 102 | 4 | AD19 | Y17 | NA -

69 3 P21 P23 d - 103 | 4 | AE19 | AD18 | NA VREF
70 3 P22 R25 1 VREF 104 | 4 | AF19 | AA17 | -

71 3 P19 P20 2 - 105 | 4 | AC17 | AB17 | 1 -

72 3 R21 R22 \ - 106 4 Y16 | AE17 | -

73 3 R24 R23 \ VREF 107 4 | AF17 | AA16 | W -

74 3 T24 R20 1 - 108 | 4 | AD17 | AB16 | NA -

75 3 T22 u24 1 - 109 | 4 | AC16 | AD16 | -

76 3 T23 u2s 1 - 110 | 4 | AC15 | Y15 V VREF
77 3 T21 u20 2 - 111 4 | AD15 | AA15 | -

78 3 u22 | V26 x/ - 112 | 4 W14 | AB15 | 1 -

79 3 T20 u23 x/ D5 113 | 4 | AF15 | Y14 1 VREF
80 3 V24 | U21 x/ VREF 114 | 4 | AD14 | AB14 | NA -

81 3 Va3 | w24 | o - 115 | 5 | AC14 | AF13 | NA | |0_LVDS_DLL
82 3 v22 | w26 | 1 VREF 116 | 5 | AA13 | AF12 | 1 VREF
83 3 Y25 | V21 2 - 117 | 5 | AC13 | W13 | 1 -

84 3 V20 | AA26 | - 118 5 | AA12 | AD12 | + -

85 3 Y24 | W23 \ VREF 119 5 | AC12 | AB12 | + VREF
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Table 22: FG680- XCV600E, XCV1000E, XCV1600E, XCV2000E Table 22: FG680 - XCV600E, XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
NA GND D20 NA GND AR19
NA GND D12 NA GND AR12
NA GND C39 NA GND AH5
NA GND C37 NA GND AH4
NA GND C3 NA GND AH36
NA GND Cc20 NA GND AH35
NA GND C1 NA GND AA5
NA GND B39 NA GND AA35
NA GND B38 NA GND A39
NA GND B2 NA GND A38
NA GND B1 NA GND A37
NA GND AW39 NA GND A3
NA GND AW38 NA GND A2
NA GND AW37 NA GND A1
NA GND AW3 Notes:

NA GND AW2 1. gt%EeFrvf/)irsg,ol/%pggﬂoonng,nil?l.the XCV1000E, 1600E, 2000E;
NA GND AWA 2. |\//8E(l):pct)i:)|r/100rc1)|‘;):lon only in the XCV1600E, 2000E; otherwise,
NA GND AV39 3. VRggr or I/O option only in the XCV2000E; otherwise, 1/O
NA GND AV38 option only.
NA GND Av2
NA GND AV1
NA GND AU39
NA GND AU37
NA GND AU3
NA GND AU20
NA GND AU1
NA GND AT4
NA GND AT36
NA GND AT28
NA GND AT20
NA GND AT12
NA GND AR5
NA GND AR35
NA GND AR28
NA GND AR21
NA GND AR20
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Table 23: FG680 Differential Pin Pair Summary
XCV600E, XCV1000E, XCV1600E, XCV2000E

Table 23: FG680 Differential Pin Pair Summary
XCV600E, XCV1000E, XCV1600E, XCV2000E

P N Other P N Other
Pair | Bank Pin Pin | AO Functions Pair | Bank Pin Pin | AO Functions
120 3 AN4 | AT1 | 4 - 154 4 AU21 | AV19 | 2 VREF
121 3 AR2 | AP4 | 4 VREF 155 5 AT21 | AT22 | NA | 10_LVDS_DLL
122 3 AT2 | AR3 | 6 - 156 5 AV20 | AR22 | 8 VREF
123 3 AR4 | AU2 | INIT 157 5 Av23 | AW21 | VREF
124 4 AU4 | AV5 | - 158 5 AU23 | AV21 | -
125 4 AT6 | AV4 | 5 - 159 5 AT23 | AW22 | 5 -
126 4 AU6 | AW4 | 5 VREF 160 5 AR23 | AV22 | 5 -
127 4 AT7 | AW5 | - 161 5 Av24 | AW23 | VREF
128 4 AU7 | AVe | W VREF 162 5 AW24 | AU24 | -
129 4 AT8 | AW6 | 3 - 163 5 | AW25 | AT24 | 3 -
130 4 AU8 | AV7 | 3 - 164 5 Av25 | AU25 | 3 -
131 4 AT9 | AW7 | - 165 5 AW26 | AT25 | VREF
132 4 Avs | AU9 | VREF 166 5 AV26 | AW27 | -
133 4 AW8 | AT10 | 5 - 167 5 AU26 | AV27 | 5 -
134 4 AV9 | AU10 | 5 VREF 168 5 AT26 | AW28 | 5 -
135 4 AW9 | AT11 | - 169 5 AU27 | Av28 @+ -
136 4 AV10 | AU1T1 | VREF 170 5 | AW29 | AT27 | VREF
137 4 | AW10 | AU12 | 2 - 171 5 | AW30 | AU28 | 2 -
138 4 AV11 | AT13 | 2 - 172 5 AV30 | AV29 | 2 -
139 4 | AW11 | AU13 | VREF 173 5 | AW31 | AU29 | VREF
140 4 AT14 | AV12 | - 174 5 AV31 | AT29 | -
141 4 AU14 | AW12 | 5 - 175 5 | AW32 | AU30 | 5 VREF
142 4 AT15 | AVi3 | 5 - 176 5 | AW33  AT30 | 5 -
143 4 AU15 | AW13 | + - 177 5 AV33 | AU31 | VREF
144 4 AVi4 | AT16 | VREF 178 5 AT31 | AW34 | + -
145 4 | AW14 | AU16 | 3 - 179 5 AV32 | AV34 | 3 -
146 4 AVi5 | AR17 | 3 - 180 5 AU32 | AW35 | 3 -
147 4 AW15 | AT17 | - 181 5 AT32 | AV35 | + VREF
148 4 AU17 | AV16 | VREF 182 5 AU33 | AW36 | -
149 4 AR18 | AW16 | 5 - 183 5 AT33 | AV36 | 5 VREF
150 4 AT18 | AV17 | 5 - 184 5 AU34 | AU36 | 5 -
151 4 AU18 | AW17 | - 185 6 AT38 | AR36 =V -
152 4 AT19 | AV18 | VREF 186 6 AP36 | AR38 | 6 -
153 4 AU19 | AW18 | 2 - 187 6 AP37 | AT39 | 4 VREF
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Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
4 IO_L147N_YY AW?7 4 IO_L166P_Y AY17
4 I0_L148P_Y AY7 4 IO_L166N_Y AW15
4 IO_L148N_Y BB8 4 IO_L167P_Y BB17
4 I0_L149P_Y BA9 4 IO_L167N_Y AU16
4 IO_L149N_Y AVS8 4 I0_L168P_YY AV16
4 IO_L150P_YY AWS8 4 I0_L168N_YY AY18
4 IO_L150N_YY BA10 4 IO_VREF_L169P_YY AW16
4 IO_VREF_L151P_YY BB10 4 IO_L169N_YY BA18
4 IO_L151N_YY AY8 4 I0_L170P_Y BB19
4 I0_L152P_Y AV9 4 IO_L170N_Y AW17
4 IO_L152N_Y BA11 4 IO_L171P_Y AY19
4 IO_VREF_L153P_Y BB112 4 IO_L171N_Y AV18
4 IO_L153N_Y AW9 4 I0_L172P_YY AW18
4 IO_L154P_YY AY9 4 IO_L172N_YY BB20
4 IO_L154N_YY BA12 4 IO_VREF_L173P_YY AY20
4 IO_VREF_L155P_YY BB12 4 I0_L173N_YY AV19
4 IO_L155N_YY AV10 4 IO_L174P_Y BB21
4 IO_L156P_Y BA13 4 IO_L174N_Y AW19
4 IO_L156N_Y AW10 4 IO_VREF_L175P_Y AY211
4 IO_L157P_Y BB13 4 IO_L175N_Y AV20
4 IO_L157N_Y AY10 4 IO_LVDS_DLL_L176P AW20
4 IO_VREF_L158P_YY AV11
4 IO_L158N_YY BA14 5 GCK1 AY22
4 IO_L159P_YY AW11 5 10 AvV24
4 IO_L159N_YY BB14 5 10 AV34
4 I0_L160P_Y AV12 5 10 AW27
4 IO_L160N_Y BA15 5 10 AW36
4 I0_L161P_Y AW12 5 10 AY23
4 IO_L161N_Y AY15 5 10 AY31
4 I0_L162P_Y AW13 5 10 AY33
4 IO_L162N_Y BB15 5 10 BA26
4 I0_L163P_Y AV14 5 10 BA29
4 IO_L163N_Y BA16 5 10 BA33
4 I0_L164P_YY AW14 5 10 BB25
4 IO_L164N_YY AY16 5 IO_LVDS_DLL_L176N AW21
4 IO_VREF_L165P_YY BB16 5 I0_L177P_Y BB22
4 IO_L165N_YY AV15 5 IO_VREF_L177N_Y Aw221
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Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
6 10 AJ40 6 10_L226P_YY AN39
6 10 AL41 6 IO_L227N_Y AK42
6 10 AN38 6 I0_L227P_Y AN40
6 10 AN42 6 IO_VREF_L228N_YY AM38
6 10 AP41 6 10_L228P_YY AJ41
6 10 AR39 6 I0_L229N_YY AJ42
6 IO_L211N_YY AV41 6 10_L229P_YY AM39
6 I0_L211P_YY AV42 6 IO_L230N_Y AH40
6 I0_L212N_Y AW40 6 I0_L230P_Y AH41
6 I0_L212P_Y AU4 6 IO_L231N_Y AL38
6 IO_L213N_Y AV39 6 I0_L231P_Y AH42
6 I0_L213P_Y AU42 6 IO_L232N_Y AL39
6 IO_VREF_L214N_Y AT41 6 I0_L232P_Y AG41
6 I0_L214P_Y AU38 6 IO_L233N AK39
6 IO_L215N AT42 6 IO_L233P AG40
6 I0_L215P AV40 6 IO_L234N_Y AJ38
6 I0_L216N_Y AR41 6 I0_L234P_Y AG42
6 I0_L216P_Y AU39 6 IO_VREF_L235N_Y AF42
6 IO_VREF_L217N_Y AR42 6 IO_L235P_Y AJ39
6 I0_L217P_Y AU40 6 I0_L236N_YY AF41
6 I0_L218N_YY AT38 6 I0_L236P_YY AH38
6 I0_L218P_YY AP42 6 IO_L237N_Y AE42
6 IO_L219N_Y AN41 6 I0_L237P_Y AH39
6 I0_L219P_Y AT39 6 IO_L238N_Y AG38
6 IO_L220N_Y AT40 6 I0_L238P_Y AE41
6 I0_L220P_Y AM40 6 IO_VREF_L239N_YY AG39
6 IO_VREF_L221N_YY AR38 6 I0_L239P_YY AD42
6 I0_L221P_YY AM41 6 I0_L240N_YY AD40
6 I0_L222N_YY AM42 6 10_L240P_YY AF39
6 I0_L222P_YY AR40 6 I0_L241N_Y AD4A1
6 IO_VREF_L223N_Y AL402 6 I0_L241P_Y AE38
6 I0_L223P_Y AP38 6 I0_L242N_Y AE39
6 I0_L224N_Y AP39 6 I0_L242P_Y AC40
6 I0_L224P_Y AL42 6 IO_VREF_L243N_YY AD38
6 IO_VREF_L225N_YY AP40 6 10_L243P_YY ACA1
6 I0_L225P_YY AK40 6 I0_L244N_YY AB42
6 I0_L226N_YY AK41 6 10_L244P_YY AC38
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Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
NA VCCO_1 F15 NA VCCO_6 AC37
NA VCCO_1 F19 NA VCCO_6 AD37
NA VCCO_1 F20 NA VCCO_6 AH37
NA VCCO_1 F7 NA VCCO_6 AJ37
NA VCCO_1 F8 NA VCCO_6 AL37
NA VCCO_2 G6 NA VCCO_6 AM37
NA VCCO_2 H6 NA VCCO_6 AR37
NA VCCO_2 L6 NA VCCO_6 AT37
NA VCCO_2 M6 NA VCCO_7 G37
NA VCCO_2 P6 NA VCCO_7 H37
NA VCCO_2 R6 NA VCCO_7 L37
NA VCCO_2 Wé NA VCCO_7 M37
NA VCCO_2 Y6 NA VCCO_7 P37
NA VCCO_3 AC6 NA VCCO_7 R37
NA VCCO_3 AD6 NA VCCO_7 W37
NA VCCO_3 AH6 NA VCCO_7 Y37
NA VCCO_3 AJ6
NA VCCO_3 AL6 NA GND N6
NA VCCO_3 AM6 NA GND N5
NA VCCO_3 ARG NA GND N38
NA VCCO_3 AT6 NA GND N37
NA VCCO_4 AU11 NA GND Fé
NA VCCO_4 AU12 NA GND F37
NA VCCO_4 AU14 NA GND F30
NA VCCO_4 AU15 NA GND F22
NA VCCO_4 AU19 NA GND F21
NA VCCO_4 AU20 NA GND F13
NA VCCO_4 AU7 NA GND E5
NA VCCO_4 AU8 NA GND E38
NA VCCO_5 AU23 NA GND E30
NA VCCO_5 AU24 NA GND E22
NA VCCO_5 AU28 NA GND E21
NA VCCO_5 AU29 NA GND E13
NA VCCO_5 AU3A NA GND D42
NA VCCO_5 AU32 NA GND D4
NA VCCO_5 AU35 NA GND D39
NA VCCO_5 AU36 NA GND D1
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Table 26: FG900 — XCV600E, XCV1000E, XCV1600E

Table 26: FG900 — XCV600E, XCV1000E, XCV1600E

Bank Pin Description Pin # Bank Pin Description Pin #
NA VCCO_0 C12 NA VCCO_5 Y14
NA VCCO_1 B25 NA VCCO_5 W14
NA VCCO_1 C19 NA VCCO_5 W13
NA VCCO_1 M18 NA VCCO_5 AH12
NA VCCO_1 M17 NA VCCO_6 AE2
NA VCCO_1 L17 NA VCCO_6 Vi2
NA VCCO_1 H17 NA VCCO_6 ui2
NA VCCO_1 L16 NA VCCO_6 T12
NA VCCO_1 M16 NA VCCO_6 ut1
NA VCCO_2 F29 NA VCCO_6 T11
NA VCCO_2 M28 NA VCCO_6 us
NA VCCO_2 P23 NA VCCO_6 W3
NA VCCO_2 R20 NA VCCO_7 F2
NA VCCO_2 P20 NA VCCO_7 R12
NA VCCO_2 R19 NA VCCO_7 P12
NA VCCO_2 N19 NA VCCO_7 N12
NA VCCO_2 P19 NA VCCO_7 R11
NA VCCO_3 AE29 NA VCCO_7 P11
NA VCCO_3 w28 NA VCCO_7 P8
NA VCCO_3 u23 NA VCCO_7 M3
NA VCCO_3 u20
NA VCCO_3 T20 NA GND Y18
NA VCCO_3 V19 NA GND AH7
NA VCCO_3 T19 NA GND AK30
NA VCCO_3 ut9 NA GND AJ30
NA VCCO_4 AJ25 NA GND B30
NA VCCO_4 AH19 NA GND A30
NA VCCO_4 W18 NA GND AK29
NA VCCO_4 AC17 NA GND AJ29
NA VCCO_4 Y17 NA GND AC29
NA VCCO_4 W17 NA GND H29
NA VCCO_4 W16 NA GND B29
NA VCCO_4 Y16 NA GND A29
NA VCCO_5 AJ6 NA GND AH28
NA VCCO_5 Y15 NA GND Va8
NA VCCO_5 W15 NA GND N28
NA VCCO_5 AC14 NA GND ca8
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Table 28: FG1156 — XCV1000E, XCV1600E, XCV2000E,

XCV2600E, XCV3200E

Table 28: FG1156 — XCV1000E, XCV1600E, XCV2000E,
XCV2600E, XCV3200E

Bank Pin Description Pin # Bank Pin Description Pin #
NA VCCO_7 K5 NA GND AK17
NA VCCO_7 F1 NA GND AH34
NA VCCO_7 T11 NA GND AC6
NA VCCO_7 T12 NA GND AA21
NA VCCO_7 R11 NA GND Y21
NA VCCO_7 R12 NA GND W20
NA VCCO_7 P3 NA GND V20
NA VCCO_7 P11 NA GND u21
NA VCCO_7 P12 NA GND T21
NA VCCO_7 N11 NA GND R20

NA GND P20
NA GND K32 NA GND H16
NA GND R4 NA GND F23
NA GND ANA1 NA GND C3
NA GND AM11 NA GND B2
NA GND AK5 NA GND A28
NA GND AH28 NA GND AP34
NA GND AD32 NA GND AM3
NA GND AA20 NA GND AL31
NA GND Y20 NA GND AH7
NA GND W19 NA GND AD3
NA GND V19 NA GND AA19
NA GND u20 NA GND Y19
NA GND T20 NA GND W18
NA GND R19 NA GND V18
NA GND P19 NA GND u19
NA GND H8 NA GND T19
NA GND F12 NA GND R18
NA GND C2 NA GND P18
NA GND B1 NA GND J26
NA GND A7 NA GND Fé
NA GND AP1 NA GND C1
NA GND AN2 NA GND C34
NA GND AM15 NA GND A3
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