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Date

Version

Revision

11/20/00

1.8

Upgraded speed grade -8 numbers in Virtex-E Electrical Characteristics tables to
Preliminary.

Updated minimums in Table 13 and added notes to Table 14.

Added to note 2 to Absolute Maximum Ratings.

Changed speed grade -8 numbers for Tgnckoszz: TReag: TBccss @nd Tickor
Changed all minimum hold times to —0.4 under Global Clock Setup and Hold for
LVTTL Standard, with DLL.

Revised maximum Tp| | pw in -6 speed grade for DLL Timing Parameters.

Changed GCLKO to BA22 for FG860 package in Table 46.

2/12/01

1.9

Revised footnote for Table 14.

Added numbers to Virtex-E Electrical Characteristics tables for XCV1000E and
XCV2000E devices.

Updated Table 27 and Table 78 to include values for XCV400E and XCV600E devices.

Revised Table 62 to include pinout information for the XCV400E and XCV600E devices
in the BG560 package.

Updated footnotes 1 and 2 for Table 76 to include XCV2600E and XCV3200E devices.

4/2/01

2.0

Updated numerous values in Virtex-E Switching Characteristics tables.
Converted data sheet to modularized format. See the Virtex-E Data Sheet section.

10/25/01

2.1

Updated the Virtex-E Device/Package Combinations and Maximum I/O table to
show XCV3200E in the FG1156 package.

11/09/01

2.2

Minor edits.

07/17/02

2.3

Data sheet designation upgraded from Preliminary to Production.

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)

DS022-1 (v2.3) July 17, 2002

Production Product Specification

www.xilinx.com Module 1 of 4
1-800-255-7778 5


http://www.xilinx.com/bvdocs/publications/ds022-2.pdf
http://www.xilinx.com/bvdocs/publications/ds022-3.pdf
http://www.xilinx.com/bvdocs/publications/ds022-4.pdf
http://www.xilinx.com

Virtex™-E 1.8 V Field Programmable Gate Arrays

SXILINX®

The DLL also operates as a clock mirror. By driving the out-
put from a DLL off-chip and then back on again, the DLL can
be used to deskew a board level clock among multiple
devices.

To guarantee that the system clock is operating correctly
prior to the FPGA starting up after configuration, the DLL
can delay the completion of the configuration process until
after it has achieved lock. For more information about DLL
functionality, see the Design Consideration section of the
data sheet.
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Figure 10: DLL Locations

Boundary Scan

Virtex-E devices support all the mandatory Boundary Scan
instructions specified in the IEEE standard 1149.1. A Test
Access Port (TAP) and registers are provided that imple-
ment the EXTEST, INTEST, SAMPLE/PRELOAD, BYPASS,
IDCODE, USERCODE, and HIGHZ instructions. The TAP

also supports two internal scan chains and configura-
tion/readback of the device.

The JTAG input pins (TDI, TMS, TCK) do not have a Vo
requirement and operate with either 2.5 V or 3.3 V input sig-
nalling levels. The output pin (TDO) is sourced from the
Vceo in bank 2, and for proper operation of LVTTL 3.3 V lev-
els, the bank should be supplied with 3.3 V.

Boundary Scan operation is independent of individual 10OB
configurations, and unaffected by package type. All 10Bs,
including un-bonded ones, are treated as independent
3-state bidirectional pins in a single scan chain. Retention of
the bidirectional test capability after configuration facilitates
the testing of external interconnections, provided the user
design or application is turned off.

Table 6 lists the Boundary Scan instructions supported in
Virtex-E FPGAs. Internal signals can be captured during
EXTEST by connecting them to un-bonded or unused IOBs.
They can also be connected to the unused outputs of IOBs
defined as unidirectional input pins.

Before the device is configured, all instructions except
USER1 and USER2 are available. After configuration, all
instructions are available. During configuration, it is recom-
mended that those operations using the Boundary Scan
register (SAMPLE/PRELOAD, INTEST, EXTEST) not be
performed.

In addition to the test instructions outlined above, the
Boundary Scan circuitry can be used to configure the
FPGA, and also to read back the configuration data.

Figure 11 is a diagram of the Virtex-E Series Boundary
Scan logic. It includes three bits of Data Register per OB,
the IEEE 1149.1 Test Access Port controller, and the
Instruction Register with decodes.
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Figure 11: Virtex-E Family Boundary Scan Logic
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Table 6: Boundary Scan Instructions (Continued)

The Virtex-E series Boundary Scan instruction set also Boundary Scan Binary
includes instructions to configure the device and read back Command Code(4:0) Description
configuration data (CFG_IN, CFG_OUT, and JSTART). The
complete instruction set is coded as shown in Table 6.. CFG_IN 00101 ACCG,”SS th?
configuration bus for
Table 6: Boundary Scan Instructions write operations.
Boundary Scan Binary INTEST 00111 Enables Boundary Scan
Command Code(4:0) Description INTEST operation
EXTEST 00000 Enables Boundary Scan USERCODE 01000 Enables shifting out
EXTEST operation USER code
SAMPLE/ 00001 Enables Boundary Scan IDCODE 01001 Enables shifting out of
PRELOAD SAMPLE/PRELOAD ID Code
operation HIGHZ 01010 3-states output pins
USER1 00010 Access user-defined while enabling the
register 1 Bypass Register
USER2 00011 Access user-defined JSTART 01100 Clock the start-up
register 2 sequence when
StartupClk is TCK
CFG_OUT 00100 Access the
configuration bus for BYPASS 11111 Enables BYPASS
read operations. RESERVED All other | Xilinx reserved
codes instructions

DS022-2 (v2.8) January 16, 2006
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Configuration through the TAP uses the CFG_IN instruc-
tion. This instruction allows data input on TDI to be con-
verted into data packets for the internal configuration bus.

The following steps are required to configure the FPGA
through the Boundary Scan port (when using TCK as a
start-up clock).

1. Load the CFG_IN instruction into the Boundary Scan
instruction register (IR).

Enter the Shift-DR (SDR) state.

Shift a configuration bitstream into TDI.
Return to Run-Test-Idle (RTI).

Load the JSTART instruction into IR.
Enter the SDR state.

Clock TCK through the startup sequence.
Return to RTI.

© N oA ®D

Vee TPOR

Configuration and readback via the TAP is always available.
The Boundary Scan mode is selected by a <101> or <001>
on the mode pins (M2, M1, MO). For details on TAP charac-
teristics, refer to XAPP139.

Configuration Sequence

The configuration of Virtex-E devices is a three-phase pro-
cess. First, the configuration memory is cleared. Next, con-
figuration data is loaded into the memory, and finally, the
logic is activated by a start-up process.

Configuration is automatically initiated on power-up unless
it is delayed by the user, as described below. The configura-
tion process can also be initiated by asserting PROGRAM.
The end of the memory-clearing phase is signalled by INIT
going High, and the completion of the entire process is sig-
nalled by DONE going High.

The power-up timing of configuration signals is shown in
Figure 20.

S<

PROGRAM

TPL >

INIT

CCLK OUTPUT or INPUT

—TICCK|e—

/N
VALIX

ds022_020_071201

MO, M1, M2
(Required)

Figure 20: Power-Up Timing Configuration Signals

The corresponding timing characteristics are listed in
Table 12.

Table 12: Power-up Timing Characteristics

Description Symbol Value Units
Power-on Reset! Tror 2.0 | ms, max
Program Latency TpL 100.0 | ps, max

0.5 us, min
CCLK (output) Delay Ticck

4.0 us, max
Program Pulse Width | Tprogram | 300 ns, min

Notes:

1. Tppgdelay is the initialization time required after Voo iyt and
Vceo in Bank 2 reach the recommended operating voltage.

Delaying Configuration

INIT can be held Low using an open-drain driver. An
open-drain is required since INIT is a bidirectional
open-drain pin that is held Low by the FPGA while the con-
figuration memory is being cleared. Extending the time that
the pin is Low causes the configuration sequencer to wait.
Thus, configuration is delayed by preventing entry into the
phase where data is loaded.

Start-Up Sequence

The default Start-up sequence is that one CCLK cycle after
DONE goes High, the global 3-state signal (GTS) is
released. This permits device outputs to turn on as neces-
sary.

One CCLK cycle later, the Global Set/Reset (GSR) and Glo-
bal Write Enable (GWE) signals are released. This permits

Module 2 of 4
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the internal storage elements to begin changing state in
response to the logic and the user clock.

The relative timing of these events can be changed. In addi-
tion, the GTS, GSR, and GWE events can be made depen-

Readback

The configuration data stored in the Virtex-E configuration
memory can be readback for verification. Along with the
configuration data it is possible to readback the contents all
flip-flops/latches, LUT RAMSs, and block RAMs. This capa-

Design Considerations

This section contains more detailed design information on
the following features.

e Delay-Locked Loop . . . see page 19
* BlockRAM ... see page 24
e Selectl/O. .. see page 31

Using DLLs

The Virtex-E FPGA series provides up to eight fully digital
dedicated on-chip Delay-Locked Loop (DLL) circuits which
provide zero propagation delay, low clock skew between
output clock signals distributed throughout the device, and
advanced clock domain control. These dedicated DLLs can
be used to implement several circuits which improve and
simplify system level design.

Introduction

As FPGAs grow in size, quality on-chip clock distribution
becomes increasingly important. Clock skew and clock
delay impact device performance and the task of managing
clock skew and clock delay with conventional clock trees
becomes more difficult in large devices. The Virtex-E series
of devices resolve this potential problem by providing up to
eight fully digital dedicated on-chip DLL circuits, which pro-
vide zero propagation delay and low clock skew between
output clock signals distributed throughout the device.

Each DLL can drive up to two global clock routing networks
within the device. The global clock distribution network min-
imizes clock skews due to loading differences. By monitor-
ing a sample of the DLL output clock, the DLL can
compensate for the delay on the routing network, effectively
eliminating the delay from the external input port to the indi-
vidual clock loads within the device.

In addition to providing zero delay with respect to a user
source clock, the DLL can provide multiple phases of the
source clock. The DLL can also act as a clock doubler or it
can divide the user source clock by up to 16.

Clock multiplication gives the designer a number of design
alternatives. For instance, a 50 MHz source clock doubled
by the DLL can drive an FPGA design operating at 100
MHz. This technique can simplify board design because the
clock path on the board no longer distributes such a

dent on the DONE pins of multiple devices all going High,
forcing the devices to start synchronously. The sequence
can also be paused at any stage until lock has been
achieved on any or all DLLs.

bility is used for real-time debugging. For more detailed
information, see application note XAPP138 “Virtex FPGA
Series Configuration and Readback”.

high-speed signal. A multiplied clock also provides design-
ers the option of time-domain-multiplexing, using one circuit
twice per clock cycle, consuming less area than two copies
of the same circuit. Two DLLs in can be connected in series
to increase the effective clock multiplication factor to four.

The DLL can also act as a clock mirror. By driving the DLL
output off-chip and then back in again, the DLL can be used
to deskew a board level clock between multiple devices.

In order to guarantee the system clock establishes prior to
the device “waking up,” the DLL can delay the completion of
the device configuration process until after the DLL
achieves lock.

By taking advantage of the DLL to remove on-chip clock
delay, the designer can greatly simplify and improve system
level design involving high-fanout, high-performance clocks.

Library DLL Symbols

Figure 21 shows the simplified Xilinx library DLL macro
symbol, BUFGDLL. This macro delivers a quick and effi-
cient way to provide a system clock with zero propagation
delay throughout the device. Figure 22 and Figure 23 show
the two library DLL primitives. These symbols provide
access to the complete set of DLL features when imple-
menting more complex applications.

_I Ons 4>21—

ds022_25_121099

Figure 21: Simplified DLL Macro Symbol BUFGDLL
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Application Examples

Creating a design with the Selectl/O features requires the
instantiation of the desired library symbol within the design
code. At the board level, designers need to know the termi-
nation techniques required for each I/O standard.

This section describes some common application examples
illustrating the termination techniques recommended by
each of the standards supported by the Selectl/O features.

Termination Examples

Circuit examples involving typical termination techniques for
each of the Selectl/O standards follow. For a full range of
accepted values for the DC voltage specifications for each
standard, refer to the table associated with each figure.

The resistors used in each termination technique example
and the transmission lines depicted represent board level

GTL+

A sample circuit illustrating a valid termination technique for
GTL+ appears in Figure 45. DC voltage specifications
appear in Table 24.

GTL+
Vir=1.5V Vyr=1.5V

x133_09_012400

Figure 45: Terminated GTL+

Table 24: GTL+ Voltage Specifications

components and are not meant to represent components Parameter Min Typ Max
on the device. v
CCO - - -
GTL Vigr = N x Vop! 0.88 1.0 1.12
A sample circuit illustrating a valid termination technique for
GTL is shown in Figure 44. V1T 1.35 1.5 1.65
V|H =VREF+0'1 0.98 1.1 -
GTL V| =VRegg — 0.1 - 0.9 1.02
Vir=12V V=12V Von - - -
500 VoL 0.3 0.45 0.6
Veco = NA lon at Vou (MA) - - -
n loLat VoL (mA) at 0.6V 36 - -
se- e loLat VoL (mA) at 0.3V - - 48
Figure 44: Terminated GTL oat VoL (mA)
Notes:
Table 23 lists DC voltage specifications. 1. N must be greater than or equal to 0.653 and less than or
equal to 0.68.
Table 23: GTL Voltage Specifications
Parameter Min Typ Max
Veeo - N/A -
VREF =N x VTT1 0.74 0.8 0.86
Vi1 1.14 1.2 1.26
V|H = VREF + 0.05 0.79 0.85 -
VL= VRer —0.05 - 0.75 0.81
Von - - -
VoL - 0.2 0.4
lor at Vor(mA) - - -
loLat VoL(mA) at 0.4V 32 - -
loLat VoL(mA) at 0.2V - - 40
Notes:
1. N must be greater than or equal to 0.653 and less than or
equal to 0.68.
DS022-2 (v2.8) January 16, 2006 www.xilinx.com Module 2 of 4
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Calculation of T, as a Function of Capacitance

Tioop is the propagation delay from the O Input of the 10B to For other capacitive loads, use the formulas below to calcu-
the pad. The values for T;,,, are based on the standard  late the corresponding Tioop:
capacitive load (Cg) for each I/O standard as listed in R
Tagle 3. ( Sl) Tioop = Tioop + Topadjust + (Cload - Csl) fl
where:
Table 3: Constants for Use in Calculation of Tiqop

Topadijust is reported above in the Output Delay

Standard Csl (pF) | fl (ns/pF) Adjustment section.
LVTTL Fast Slew Rate, 2mA drive 35 0.41 Cload is the Capacitive load for the design_
LVTTL Fast Slew Rate, 4mA drive 35 0.20
Table 4: Delay Measurement Methodology
LVTTL Fast Slew Rate, 6mA drive 35 0.13
Meas. VREF
LVTTL Fast Slew Rate, 8mA drive 35 0.079 Standard v 1 Vy! Point | (Typ)?
LVTTL Fast Slew Rate, 12mA drive 35 0.044 LVTTL 0 3 1.4 .
LVTTL Fast Slew Rate, 16mA drive 35 0.043 LVCMOS2 0 25 1.125 _
LVTTL Fast Slew Rate, 24mA drive 35 0.033 PCI33_3 Per PCI Spec ]
LVTTL Slow Slew Rate, 2mA drive 35 0.41 PCI66_3 Per PCI Spec i
LVTTL Slow Slew Rate, 4mA drive 35 0.20
GTL VREF -0.2 VREF +0.2 VREF 0.80
LVTTL Slow Slew Rate, 6mA drive 35 0.10
GTL+ VREF -0.2 VREF +0.2 VREF 1.0
LVTTL Slow Slew Rate, 8mA drive 35 0.086
HSTL Class | VREF -0.5 VREF +0.5 VREF 0.75
LVTTL Slow Slew Rate, 12mA drive 35 0.058
X HSTL Class llI VREF -0.5 VREF +0.5 VREF 0.90
LVTTL Slow Slew Rate, 16mA drive 35 0.050
LVTTL Slow Slew Rate, 24maA drive 35 0.048 HSTL Class IV | Veer =05 | Vaer+0.5 | Veer | 0.90
LVCMOS2 35 0.041 SSTL3 1 &l VRer—1.0 | VR +1.0 VREF 1.5
PCI 33 MHZ 3.3 V 10 0.050 crT Vrer 02 | VRer+0.2 | Vger | 1.5
PCI 66 MHz 3.3 V 10 0.033 AGP VRer — VRer + VRer Per
AGP
(0.2xVeeo) | (0.2xVeeo)
GTL 0 0.014 cco cco Spec
GTL+ 0 0.017 LvVDS 1.2-0.125 | 1.2+0.125 1.2
HSTL Class | 20 0.022
LVPECL 1.6 -0.3 1.6+0.3 1.6
HSTL Class llI 20 0.016
Notes:
HSTL Class IV 20 0.014 1. Input waveform switches between V and V.
2. Measurements are made at Vrgg (Typ), Maximum, and
SSTL2 Class | 30 0.028 Minimum. Worst-case values are reported.
SSTL2 Class 30 0.016 I/O parameter measurements are made with the
capacitance values shown in Table 3. See the application
SSTL3 Class | 30 0.029 examples (in Module 2 of this data sheet) for appropriate
SSTL3 Class Il 30 0.016 terminations.
CTT 20 0.035 _I/O stanc_iard measurements are reflected in the IBIS model
information except where the IBIS format precludes it.
AGP 10 0.037
Notes:

1. I/O parameter measurements are made with the capacitance
values shown above. See the application examples (in
Module 2 of this data sheet) for appropriate terminations.

2. 1/O standard measurements are reflected in the IBIS model
information except where the IBIS format precludes it.

DS022-3 (v2.9.2) March 14, 2003 www.xilinx.com Module 3 of 4
Production Product Specification 1-800-255-7778 11


http://www.xilinx.com

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

Virtex-E Pin-to-Pin Output Parameter Guidelines

All devices are 100% functionally tested. Listed below are representative values for typical pin locations and normal clock
loading. Values are expressed in nanoseconds unless otherwise noted.

Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, with DLL

Speed Grade(2 3)

Description(1) Symbol Device Min -8 -7 -6 Units
LVTTL Global Clock Input to Output Delay using | T ckorpLL XCV50E 1.0 3.1 3.1 3.1 ns
Output Flip-flop, 12 mA, Fast Slew Rate, with
DLL. For data output with different standards, XCV100E 1.0 3.1 3.1 81 ns
adjust the delays with the values shown in IOB XCV200E 1.0 3.1 3.1 3.1 ns

Output Switching Characteristics Standard

Adjustments, page 10. XCV300E 1.0 3.1 3.1 3.1 ns

XCV400E 1.0 3.1 3.1 3.1 ns
XCV600E 1.0 3.1 3.1 3.1 ns
XCV1000E 1.0 3.1 3.1 3.1 ns
XCV1600E 1.0 3.1 3.1 3.1 ns
XCV2000E 1.0 3.1 3.1 3.1 ns
XCV2600E 1.0 3.1 3.1 3.1 ns
XCV3200E 1.0 3.1 3.1 3.1 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.

3. DLL output jitter is already included in the timing calculation.

Module 3 of 4 www.xilinx.com DS022-3 (v2.9.2) March 14, 2003
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Virtex-E Pin Definitions

Pin Name Dedicated Pin Direction Description
GCKOo0, GCK1, Yes Input Clock input pins that connect to Global Clock Buffers.
GCK2, GCKS3
MO, M1, M2 Yes Input Mode pins are used to specify the configuration mode.
CCLK Yes Input or The configuration Clock 1/O pin: it is an input for SelectMAP and
Output slave-serial modes, and output in master-serial mode. After
configuration, it is input only, logic level = Don’t Care.
PROGRAM Yes Input Initiates a configuration sequence when asserted Low.
DONE Yes Bidirectional | Indicates that configuration loading is complete, and that the start-up

sequence is in progress. The output can be open drain.

INIT No Bidirectional | When Low, indicates that the configuration memory is being cleared.
(Open-drain) The pin becomes a user I/O after configuration.

BUSY/DOUT No Output In SelectMAP mode, BUSY controls the rate at which configuration
data is loaded. The pin becomes a user I/O after configuration unless
the SelectMAP port is retained.

In bit-serial modes, DOUT provides preamble and configuration data
to downstream devices in a daisy-chain. The pin becomes a user /O
after configuration.

DO/DIN, No Input or In SelectMAP mode, D0O-7 are configuration data pins. These pins
D1. D2 Output become user I/Os after configuration unless the SelectMAP port is
T retained.
D3, D4, , , . . . -
In bit-serial modes, DIN is the single data input. This pin becomes a
D5, De, user I/O after configuration.
D7
WRITE No Input In SelectMAP mode, the active-low Write Enable signal. The pin
becomes a user I/O after configuration unless the SelectMAP port is
retained.

CS No Input In SelectMAP mode, the active-low Chip Select signal. The pin
becomes a user I/O after configuration unless the SelectMAP port is
retained.

TDI, TDO, Yes Mixed Boundary-scan Test-Access-Port pins, as defined in IEEE1149.1.
TMS, TCK
DXN, DXP Yes N/A Temperature-sensing diode pins. (Anode: DXP, cathode: DXN)
VeaInT Yes Input Power-supply pins for the internal core logic.
Veeo Yes Input Power-supply pins for the output drivers (subject to banking rules)
VREF No Input Input threshold voltage pins. Become user I/Os when an external
threshold voltage is not needed (subject to banking rules).
GND Yes Input Ground

© 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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Table 8: HQ240 — XCV600E, XCV1000E

Table 8: HQ240 — XCV600E, XCV1000E

Pin # Pin Description Bank Pin # Pin Description Bank
P66 IO_VREF_L46P 5 P30 VCCO 6
P65 IO_L46N 5 P29 GND NA
P64 I0_L47P_YY 5 P28 IO_L56N_YY 7
P63 IO_L47N_YY 5 P27 IO_L56P_YY 7
P62 M2 NA P26 IO_VREF 7
P61 VCCO 5 P25 VCCO 7
P60 MO NA P24 [O_L57N_Y 7
P59 GND NA P23 IO_VREF_L57P_Y 7
P58 M1 NA P22 GND NA
P57 IO_L48N_YY 6 P21 [O_L58N_Y 7
P56 I0_L48P_YY 6 P20 I0_L58P_Y 7
P55 VCCO 6 P191 IO_VREF 7
P54 IO_VREF 6 P18 IO_L59N_YY 7
P53 IO_L49N_Y 6 P17 IO_L59P_YY 7
P52 I0_L49P_Y 6 P16 VCCINT NA
P51 GND NA P15 VCCO 7
P50 IO_VREF_L50N_Y 6 P14 GND NA
P49 IO_L50P_Y 6 P13 [O_L60ON_Y 7
P48 IO_VREF 6 P12 IO_VREF_L60P_Y 7
P47 IO_VREF_L51N_Y 6 P11 IO_VREF 7
P46 IO_L51P_Y 6 P10 [O_L61N_Y 7
P45 GND NA P9 IO_VREF_L61P_Y 7
P44 VCCO 6 P8 GND NA
P43 VCCINT NA P7 [O_L62N_Y 7
P42 IO_L52N_YY 6 P6 I0_L62P_Y 7
P41 I0_L52P_YY 6 P5 IO_VREF_LB3N_Y 7
P401 IO_VREF 6 P4 I0_L63P_Y 7
P39 I0_L53N_Y 6 P3 10 7
P38 IO_L53P_Y 6 P2 T™MS NA
P37 GND NA P1 GND NA
P36 IO_VREF_L54N_Y 6 Notes:

P35 I0_L54P_Y 6 1. ggtlizgnogrh/l(y). option only in the XCV1000E; otherwise, 1/O
P34 IO_L55N_Y 6

P33 IO_VREF_L55P_Y 6

P32 VCCINT NA

P31 10 6
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Table 10: BG352 — XCV100E, XCV200E, XCV300E

Table 10: BG352 — XCV100E, XCV200E, XCV300E

Bank Pin Description Pin # Bank Pin Description Pin #
0 10 C15 1 10 B4
0 (e} B151 1 10 Cs5!
0 IO_LVDS_DLL_L9N A15 1 10 A31
0 GCK3 D14 1 IO_WRITE_L20N_YY D5

1 I0_CS_L20P_YY C4
1 GCK2 B14
1 IO_LVDS_DLL_L9P A13 2 IO_DOUT_BUSY_L21P_YY E4
1 10 B131 2 IO_DIN_DO_L21N_YY D3
1 IO_L10N C13 2 10 c21
1 I0_L10P Al12 2 10 E3!
1 IO_L11N_Y B12 2 10 F4
1 IO_VREF_1_L11P_Y C12 2 IO_VREF_2_L22P_YY D22
1 IO_L12N_Y Al1 2 IO_L22N_YY C1
1 I0_L12P_Y B11 2 10 D11
1 10 B101 2 I0_L23P_YY G4
1 IO_L13N C11 2 IO_L23N_YY F3
1 I0_L13P D11 2 IO_VREF_2_L24P_Y E2
1 10 A9T 2 I0_L24N_Y F2
1 IO_L14N_YY B9 2 10 G3!
1 IO_L14P_YY C10 2 10 G2!
1 IO_L15N_YY B8 2 I0_L25P F1
1 IO_VREF_1_L15P_YY C9 2 I0_L25N J4
1 IO_L16N _Y D9 2 10 H3
1 IO_L16P _Y A7 2 IO_VREF_2_L26P _Y H2
1 10 B7 2 IO_D1_L26N _Y G1
1 10 (of:1 2 I0_D2_L27P_YY J3
1 10 D8 2 I0_L27N_YY J2
1 IO_L17N_YY A6 2 10 K31
1 IO_VREF_1_L17P_YY B6 2 I0_L28P J1
1 IO_L18N_YY Cc7 2 I0_L28N L4
1 IO_L18P_YY A4 2 10 K21
1 10 B5! 2 I0_L29P_YY L3
1 [O_L19N_YY Ccé6 2 IO_L29N_YY L2
1 IO_VREF_1_L19P_YY D62 2 IO_VREF_2_L30P _Y M4
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Table 12: BG432 — XCV300E, XCV400E, XCV600E

Table 12: BG432 — XCV300E, XCV400E, XCV600E

Bank Pin Description Pin # Bank Pin Description Pin #
0 IO_L12N_YY A20 1 IO_L26P_Y B8
0 I0_L12P_YY D19 1 IO_L27N_YY Ccs8
0 IO_VREF_L13N_YY B19 1 IO_VREF_L27P_YY B7
0 IO_L13P_YY A19 1 IO_L28N_YY D8
0 IO_L14N_Y B18 1 IO_L28P_YY A6
0 IO_L14P_Y D18 1 IO_L29N_Y B6
0 IO_VREF_L15N_Y c182 1 I0_L29P_Y D7
0 IO_L15P_Y B17 1 IO_L30ON_YY A5
0 IO_LVDS_DLL_L16N C17 1 IO_VREF_L30P_YY Cé

1 IO_L31N_YY B5
1 GCK2 A16 1 IO_L31P_YY D6
1 10 A12 1 I0_L32N_Y A4
1 10 B9 1 IO_L32P_Y C5
1 10 B11 1 IO_WRITE_L33N_YY B4
1 10 C16 1 I0_CS_L33P_YY D5
1 10 D9
1 IO_LVDS_DLL_L16P B16 2 10 H4
1 IO_L17N_Y A15 2 10 J3
1 IO_VREF_L17P_Y B152 2 0] L3
1 IO_L18N_Y Ci15 2 10 M1
1 IO_L18P_Y D15 2 10 R2
1 IO_L19N_YY B14 2 I0_DOUT_BUSY_L34P_YY D3
1 IO_VREF_L19P_YY A13 2 IO_DIN_DOQO_L34N_YY Cc2
1 IO_L20N_YY B13 2 I0_L35P D2
1 I0_L20P_YY D14 2 IO_L35N E4
1 IO_L21N_YY C13 2 IO_L36P_Y D1
1 I0_L21P_YY B12 2 IO_L36N_Y E3
1 I0_L22N_YY D13 2 IO_VREF_L37P_Y E2
1 I0_L22P_YY C12 2 IO_L37N_Y F4
1 IO_L23N_YY D12 2 I0_L38P E1
1 I0_L23P_YY C11 2 IO_L38N F3
1 I0_L24N_YY B10 2 IO_L39P_Y F2
1 IO_VREF_L24P_YY C10 2 IO_L39N_Y G4
1 IO_L25N_Y C9 2 IO_VREF_L40P_YY G3
1 IO_VREF_L25P_Y D101 2 IO_L40ON_YY G2
1 IO_L26N_Y A8 2 IO_L41P_Y H3
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Table 16: FG256 Package — XCV50E, XCV100E,
XCV200E, XCV300E

Table 16: FG256 Package — XCV50E, XCV100E,
XCV200E, XCV300E

Bank Pin Description Pin # Bank Pin Description Pin #
7 IO_L74N_Y G4 NA VCCINT D13
7 IO_VREF_L74P_Y H3 NA VCCINT E5
7 IO_L75N_YY G2 NA VCCINT E12
7 IO_L75P_YY F5 NA VCCINT M5
7 I0_L76N F4 NA VCCINT M12
7 I0_L76P F1 NA VCCINT N4
7 IO_L77N_YY G3 NA VCCINT N13
7 IO_L77P_YY F2 NA VCCINT P3
7 IO_L78N_Y E1 NA VCCINT P14
7 IO_VREF_L78P_Y D11
7 I0_L79N E4 VCCO F8
7 I0_L79P E2 VCCO E8
7 IO_L8ON_Y F3 1 VCCO F9
7 IO_VREF_L80P_Y C1 1 VCCO E9
7 IO_L81N_YY D2 2 VCCO H12
7 IO_L81P_YY E3 2 VCCO H11
7 IO_VREF_L82N B12 3 VCCO J12
7 I0_L82P A2 3 VCCO J11

4 VCCO M9
2 CCLK D15 4 VCCO L9
3 DONE R14 5 VCCO M8
NA DXN R4 5 VCCO L8
NA DXP P4 6 VCCO J6
NA MO N3 6 VCCO J5
NA M1 P2 7 VCCO H6
NA M2 R3 7 VCCO H5
NA PROGRAM P15
NA TCK C4 NA GND T16
NA TDI A15 NA GND T
2 TDO B14 NA GND R15
NA T™MS D3 NA GND R2
NA GND L11
NA VCCINT C3 NA GND L10
NA VCCINT C14 NA GND L7
NA VCCINT D4 NA GND L6
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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

Table 21: FG676 Differential Pin Pair Summary
XCV400E, XCV600E

Ban P N Other Ban P N Other
Pair k Pin Pin AO Functions Pair k Pin Pin AO Functions
120 | 5 | AD11 | Y12 d - 154 | 6 T3 R7 1 -
121 5 | AB11 | AD10 | NA - 155 | 6 R6 R4 x/ VREF
122 5 | AC11 | AE10 | - 156 6 R5 R3 \ -
123 | 5 | AC10 | AA11 | - 157 | 6 P7 P8 2 -
124 | 5 Y11 AD9 1 - 158 | 6 P6 R1 1 VREF
125 5 | AB10 | AF9 \ - 159 6 P4 P5 \ -
126 5 AD8 | AA10 | VREF 160 7 N8 N5 \ -
127 5 AES8 Y10 \ - 161 7 N3 N6 \ -
128 | 5 AC9 | AF8 1 VREF 162 | 7 M2 N4 1 VREF
129 | 5 AF7 | AB9 1 - 163 | 7 M7 N7 2 -
130 5 AA9 | AF6 \ - 164 7 M3 M6 \ -
131 5 AC8 | AC7 \ VREF 165 7 M5 M4 \ VREF
132 | 5 AD6 Y9 d - 166 | 7 L7 L3 1 -
133 | 5 AE5 | AAS8 d - 167 | 7 K2 L6 1 -
134 | 5 AC6 | ABS8 d VREF 168 | 7 K1 L4 1 -
135 | 5 AD5 | AA7 d - 169 | 7 L5 K3 2 -
136 | 5 AF4 | AC5 | 2 - 170 | 7 J3 K5 V -
137 6 AC3 | AA5 \ - 171 7 J4 K4 \ -
138 6 AB4 | AC2 \ - 172 7 K6 H3 \ VREF
139 | 6 AA4 we 2 - 173 | 7 G3 K7 V -
140 | 6 Y5 AB3 1 VREF 174 | 7 H1 J5 1 VREF
141 6 V7 AB2 1 - 175 | 7 J6 G2 2 -
142 6 Y4 AB1 \ - 176 7 F1 J7 \ -
143 6 W5 V5 \ VREF 177 7 G4 H4 \ VREF
144 | 6 V6 AA1 % - 178 | 7 H5 F3 1 -
145 | 6 Y3 w4 2 - 179 | 7 H6 E2 2 -
146 | 6 uz Y1 1 VREF 180 | 7 F4 G5 1 VREF
147 | 6 V4 Wi % - 181 7 G6 H7 2 -
148 6 ue w2 \ VREF 182 7 E4 E3 \ -
149 | 6 T5 V3 V - Notes:
10 6 | U4 | Us | Y : 2 AO in the XOVAOOE.
151 6 us T7 2 -
152 | 6 T6 U2 1 -
153 | 6 T4 Ut 1 -
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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 #
1 10 C5 1 IO_L47N_Y B11
1 IO_LVDS_DLL_L29P A19 1 I0_L47P_Y C11
1 IO_L30N_Y C21 1 IO_L48N_YY A10
1 IO_VREF_L30P_Y B192 1 IO_VREF_L48P_YY D11
1 IO_L31N_Y C19 1 IO_L49N_YY B10
1 IO_L31P_Y A18 1 IO_L49P_YY C10
1 I0_L32N_YY D19 1 IO_L50N_Y A9
1 IO_VREF_L32P_YY B18 1 IO_VREF_L50P_Y D103
1 I0_L33N_YY C18 1 IO_L51N_Y B9
1 I0_L33P_YY A17 1 IO_L51P_Y C9
1 I0_L34N_Y D18 1 IO_L52N_YY A8
1 I0_L34P_Y B17 1 IO_VREF_L52P_YY B8
1 IO_L35N_Y E18 1 IO_L53N_YY D9
1 IO_L35P_Y A16 1 IO_L53P_YY A7
1 I0_L36N_YY C17 1 I0_L54N_Y cs
1 IO_VREF_L36P_YY D17 1 I0_L54P_Y B7
1 IO_L37N_YY B16 1 IO_L55N_Y D8
1 I0_L37P_YY E17 1 IO_L55P_Y A6
1 I0_L38N_Y A15 1 IO_L56N_YY c7
1 I0_L38P_Y C16 1 IO_VREF_L56P_YY B6
1 IO_L39N_Y B15 1 IO_L57N_YY D7
1 I0_L39P_Y D16 1 IO_L57P_YY A5
1 I0_L40N_YY Al4 1 IO_L58N_Y cé
1 IO_VREF_L40P_YY B141 1 IO_VREF_L58P_Y B5!
1 I0_L41N_YY C15 1 IO_L59N_Y D6
1 I0_L41P_YY A13 1 IO_L59P_Y A4
1 I0_L42N_Y D15 1 IO_WRITE_L60ON_YY B4
1 I0_L42P_Y B13 1 I0_CS_L60P_YY D5
1 IO_L43N_Y Ci14
1 I0_L43P_Y A12 2 10 D1
1 I0_L44N_YY D14 2 10 F4
1 I0_L44P_YY C13 2 I0_DOUT_BUSY_L61P_YY E3
1 I0_L45N_YY B12 2 IO_DIN_DO_LB61N_YY c2
1 IO_VREF_L45P_YY D13 2 I0_L62P_Y D3
1 I0_L46N_Y Al 2 IO_L62N_Y F3
1 I0_L46P_Y C12 2 IO_VREF_L63P D21
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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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FG860 Fine-Pitch Ball Grid Array Package

XCV1000E, XCV1600E, and XCV2000E devices in the
FG680 fine-pitch Ball Grid Array package have footprint
compatibility. Pins labeled 10_VREF can be used as either
in all parts unless device-dependent as indicated in the foot-
notes. If the pin is not used as Vg it can be used as gen-
eral /0. Immediately following Table 24, see Table 25 for
Differential Pair information.

Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin #
0 GCKs3 Cc22
0 10 A26
0 10 B31
0 10 B34
0 10 C24
0 10 C29
0 10 C34
0 10 D24
0 10 D36
0 10 D40
0 10 E26
0 10 E28
0 10 E35
0 IO_LON_Y A38
0 IO_LOP_Y D38
0 IO_LIN_Y B37
0 IO_L1P_Y E37
0 IO_VREF_L2N_Y A37
0 I0_L2P_Y C39
0 IO_L3N_Y B36
0 IO_L3P_Y C38
0 IO_L4AN_YY A36
0 IO_L4P_YY B35
0 IO_VREF_L5N_YY A35
0 IO_L5P_YY D37
0 IO_L6N_Y C37
0 I0_L6P_Y A34
0 IO_L7N_Y E36
0 IO_L7P_Y B33
0 IO_L8N_YY A33

Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin #
0 I0_L8P_YY C32
0 IO_VREF_LIN_YY C36
0 I0_L9P_YY B32
0 IO_L10N_Y A32
0 IO_L10P_Y D35
0 IO_VREF_L11N_Y C312
0 IO_L11P_Y C35
0 IO_L12N_YY E34
0 IO_L12P_YY A31
0 IO_VREF_L13N_YY D34
0 IO_L13P_YY C30
0 IO_L14N_Y B30
0 I0_L14P_Y E33
0 IO_L15N_Y A30
0 IO_L15P_Y D33
0 IO_VREF_L16N_YY C33
0 IO_L16P_YY B29
0 IO_L17N_YY E32
0 IO_L17P_YY A29
0 IO_L18N_Y D32
0 IO_L18P_Y c28
0 IO_L19N_Y E31
0 IO_L19P_Y B28
0 IO_L20N_Y D31
0 I0_L20P_Y A28
0 IO_L21N_Y D30
0 I0_L21P_Y c27
0 IO_L22N_YY E29
0 I0_L22P_YY B27
0 IO_VREF_L23N_YY D29
0 I0_L23P_YY A27
0 I0_L24N_Y C26
0 I0_L24P_Y D28
0 IO_L25N_Y B26
0 I0_L25P_Y F27
0 IO_L26N_YY E27
0 I0_L26P_YY C25
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Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Table 24: FG860 — XCV1000E, XCV1600E, XCV2000E

Bank Pin Description Pin # Bank Pin Description Pin #
2 IO_D1_L87N_YY P2
2 I0_D2_L88P_YY P3 3 10 AB4
2 IO_L88N_YY L4 3 10 AC2
2 IO_L89P_Y P1 3 10 AD1
2 IO_L8IN_Y R2 3 10 AE3
2 IO_L90P_Y M5 3 10 AF4
2 IO_L9ON_Y R3 3 10 AH5
2 IO_L91P_Y M4 3 10 AJ2
2 I0_L91N_Y R1 3 10 ALA1
2 10_L92P N4 3 10 AM3
2 10_L92N T2 3 10 AP3
2 IO_L93P_Y P5 3 10 AR5
2 IO_L93N_Y T3 3 10 AU4
2 IO_VREF_L94P_Y P4 3 10 AB2
2 I0_L94N_Y T 3 IO_L106P_Y AB3
2 IO_L95P_YY u2 3 IO_VREF_L106N_Y AC41
2 IO_L95N_YY R4 3 I0_L107P_YY AB1
2 IO_L96P_Y us 3 I0_L107N_YY AC5
2 IO_L96N_Y T5 3 I0_L108P_YY AD4
2 I0_L97P_Y T4 3 IO_VREF_L108N_YY AC3
2 I0_L97N_Y V2 3 I0_L109P_Y AC1
2 IO_VREF_L98P_YY us 3 IO_L109N_Y AD5
2 IO_D3_L98N_YY V3 3 IO_L110P_Y AE4
2 I0_L99P_YY V1 3 IO_L110N_Y AD3
2 IO_L9IN_YY V5 3 I0_L111P_YY AE5
2 I0_L100P_Y w2 3 IO_L111IN_YY AD2
2 [O_L100N_Y V4 3 I0_D4_L112P_YY AET1
2 I0_L101P_Y W5 3 IO_VREF_L112N_YY AF5
2 IO_L101N_Y W1 3 I0_L113P_Y AE2
2 IO_VREF_L102P_YY Y2 3 IO_L113N_Y AG4
2 IO_L102N_YY W4 3 I0_L114P_Y AG5
2 I0_L103P_YY Y1 3 IO_L114N_Y AF1
2 IO_L103N_YY Y5 3 I0_L115P_YY AH4
2 IO_VREF_L104P_Y AA1T 3 IO_L115N_YY AF2
2 IO_L104N_Y Y4 3 IO_L116P_Y AF3
2 IO_L105P_YY AA4 3 IO_VREF_L116N_Y AJ4
2 IO_L105N_YY AA2 3 IO_L117P_Y AG1
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Table 25: FG860 Differential Pin Pair Summary
XCV1000E, XCV1600E, XCV2000E

FG900 Fine-Pitch Ball Grid Array Package

XCV600E, XCV1000E, and XCV1600E devices in the
FG900 fine-pitch Ball Grid Array package have footprint
compatibility. Pins labeled I0_VREF can be used as either
in all parts unless device-dependent as indicated in the foot-
notes. If the pin is not used as Vg it can be used as gen-
eral I/0O. Immediately following Table 26, see Table 27 for
Differential Pair information.

Table 26: FG900 — XCV600E, XCV1000E, XCV1600E

P N Other

Pair | Bank Pin Pin AO Functions
256 7 T38 | T41 \ -
257 | 7 T42 | R39 1 VREF
258 7 R38 | R42 2 -
259 7 P39 | R40 4 -
260 7 P38 | R41 2 -
261 7 N39 | P42 1 -
262 7 M39 | P40 3 -
263 7 M38 | P41 \ -
264 | 7 L39 | N42 x/ VREF
265 7 N41 L38 2 -
266 7 M42 | K40 \ -
267 7 K38 | M40 \ VREF
268 7 J40 | M41 2 -
269 7 L40 | J39 5 VREF
270 7 L41 J38 \ -
271 7 H39 | K42 \ VREF
272 7 H38 | K41 1 -
273 7 G40 | J# 2 -
274 7 G39 | H42 \ -
275 7 G42 | G38 1 VREF
276 7 F40 | G41 2 -
277 | 7 Fa1 F42 4 -
278 7 E42 | F39 2 VREF
279 7 E41 E40 1 -
280 7 D41 E39 3 -

Notes:

1.  AO in the XCV1000E, 2000E.

2. AO in the XCV1000E, 1600E.

3. AO in the XCV2000E.

4. AO in the XCV1600E.

5. AO in the XCV1000E.

Bank Pin Description Pin #
0 GCKs3 C15
0 10 A74
0 10 A134
0 10 C54
0 10 ce4
0 10 C144
0 10 D8®
0 10 D10
0 10 D134
0 10 E6
0 10 EQ°
0 10 E145
0 10 Fo4
0 10 F145
0 10 G15
0 10 K115
0 10 K12
0 10 L134
0 IO_LON_YY C44
0 IO_LOP_YY F73
0 IO_LIN_Y D5
0 IO_L1P_Y G8
0 IO_VREF_L2N_Y A31
0 I0_L2P_Y H9
0 IO_L3N_Y B44
0 IO_L3P_Y J104
0 IO_L4AN_YY A4
0 IO_L4P_YY D6
0 IO_VREF_L5N_YY E7
0 IO_L5P_YY B5
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