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Virtex™-E 1.8 V Field Programmable Gate Arrays

Table 9 lists the total number of bits required to configure

each device.

Table 9: Virtex-E Bitstream Lengths

Device # of Configuration Bits

XCV50E 630,048
XCV100E 863,840
XCV200E 1,442,016
XCV300E 1, 875,648
XCV400E 2,693,440
XCV600E 3,961,632
XCV1000E 6,587,520
XCV1600E 8,308,992
XCV2000E 10,159,648
XCV2600E 12,922,336
XCV3200E 16,283,712

Slave-Serial Mode
In slave-serial mode, the FPGA receives configuration data

For more detailed information on serial PROMs, see the
PROM data sheet at http://www.xilinx.com/bvdocs/publi-
cations/ds026.pdf.

Multiple FPGAs can be daisy-chained for configuration from a
single source. After a particular FPGA has been configured,
the data for the next device is routed to the DOUT pin. The
maximum capacity for a single LOUT/DOUT write is 220-1
(1,048,575) 32-bit words, or 33,554,4000 bits. The data on the
DOUT pin changes on the rising edge of CCLK.

The change of DOUT on the rising edge of CCLK differs
from previous families, but does not cause a problem for
mixed configuration chains. This change was made to
improve serial configuration rates for Virtex and Virtex-E
only chains.

Figure 13 shows a full master/slave system. A Virtex-E
device in slave-serial mode should be connected as shown
in the right-most device.

Slave-serial mode is selected by applying <111> or <011> to
the mode pins (M2, M1, MO0). A weak pull-up on the mode pins
makes slave serial the default mode if the pins are left uncon-
nected. However, it is recommended to drive the configura-
tion mode pins externally. Figure 14 shows slave-serial

in bit-serial form from a serial PROM or other source of
serial configuration data. The serial bitstream must be set
up at the DIN input pin a short time before each rising edge
of an externally generated CCLK.

mode programming switching characteristics.

Table 10 provides more detail about the characteristics
shown in Figure 14. Configuration must be delayed until the
INIT pins of all daisy-chained FPGAs are High.

Table 10: Master/Slave Serial Mode Programming Switching

Figure
Description References Symbol Values Units
DIN setup/hold, slave mode 1/2 Toce/Tcep 5.0/0.0 ns, min
DIN setup/hold, master mode 1/2 Tpsck/Tckps| 5.0/0.0 ns, min
DOUT Teco 12.0 ns, max
CCLK | High time TceH 5.0 ns, min
Low time 5 TeoL 5.0 ns, min
Maximum Frequency Fce 66 MHz, max
Frequency Tolerance, master mode with respect to nominal +45% —30%
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Figure 18: SelectMAP Flowchart for Write Operations
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Figure 19: SelectMAP Write Abort Waveforms

Boundary Scan Mode

In the Boundary Scan mode, configuration is done through

the IEEE 1149.1 Test Access Port. Note that the

PROGRAM pin must be pulled High prior to reconfiguration.

no JTAG operations can be performed.

A Low on the PROGRAM pin resets the TAP controller and
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Table 14: Available Library Primitives

Dual-Port Block SelectRAM+ Memory

ds022_033_121399

Figure 32: Single-Port Block SelectRAM+ Memory

Primitive Port A Width Port B Width
RAMB4_S1 N/A
RAMB4_S1_S1 1
RAMB4_S1_S2 ] 2
RAMB4_S1_54 4
RAMB4_S1_S8 8
RAMB4_S1_S16 16
RAMB4_S2 N/A
RAMB4_S2_S2 2
RAMB4_S2_S4 2 4
RAMB4_S2_S8 8
RAMB4_S2_S16 16
RAMB4_S4 N/A
RAMB4_S4 5S4 4
RAMB4_S4_S8 4 8
RAMB4_S4_S16 16
RAMB4_S8 N/A
RAMB4_S8_S8 8 8
RAMB4_S8_S16 16
RAMB4_S16 N/A
RAMB4_S16_S16 16 16

Port Signals

Each block SelectRAM+ port operates independently of the
others while accessing the same set of 4096 memory cells.

Table 15 describes the depth and width aspect ratios for the
block SelectRAM+ memory.

Table 15: Block SelectRAM+ Port Aspect Ratios

Width Depth ADDR Bus Data Bus
1 4096 ADDR<11:0> DATA<0>
2 2048 ADDR<10:0> DATA<1:0>
4 1024 ADDR<9:0> DATA<3:0>
8 512 ADDR<8:0> DATA<7:0>
16 256 ADDR<7:0> DATA<15:0>

Clock—CLK[AIB]

Each port is fully synchronous with independent clock pins.
All port input pins have setup time referenced to the port
CLK pin. The data output bus has a clock-to-out time refer-
enced to the CLK pin.

Enable—EN[AIB]

The enable pin affects the read, write and reset functionality
of the port. Ports with an inactive enable pin keep the output
pins in the previous state and do not write data to the mem-
ory cells.

Write Enable—WE[AIB]

Activating the write enable pin allows the port to write to the
memory cells. When active, the contents of the data input
bus are written to the RAM at the address pointed to by the
address bus, and the new data also reflects on the data out
bus. When inactive, a read operation occurs and the con-
tents of the memory cells referenced by the address bus
reflect on the data out bus.

Reset—RST[AIB]

The reset pin forces the data output bus latches to zero syn-
chronously. This does not affect the memory cells of the
RAM and does not disturb a write operation on the other
port.

Address Bus—ADDRJ[AIB]<#:0>

The address bus selects the memory cells for read or write.
The width of the port determines the required width of this
bus as shown in Table 15.

Data In Bus—DI[AIB]<#:0>

The data in bus provides the new data value to be written
into the RAM. This bus and the port have the same width, as
shown in Table 15.

DS022-2 (v2.8) January 16, 2006
Production Product Specification

www.xilinx.com

Module 2 of 4
25


http://www.xilinx.com

SXILINX®

Virtex™-E 1.8 V Field Programmable Gate Arrays

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.
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SSTL2 1l

A sample circuit illustrating a valid termination technique for
SSTL2_II appears in Figure 52. DC voltage specifications
appear in Table 31.

SSTL2 Class I

50Q

—L 250

x133_16_111699

Figure 52: Terminated SSTL2 Class Il

Table 31: SSTL2_Il Voltage Specifications

Parameter Min Typ Max
Veeo 2.3 2.5 2.7
Vger = 0.5 x Vo 1.15 1.25 1.35
V11 = Vgeg + N 1.11 1.25 1.39
Viy = VReg + 0.18 1.33 1.43 3.0@)
V) =Vggr—0.18 -0.38) | 1.07 117
Von =VRer + 0.8 1.95 - -
VoL=VRer—0.8 - - 0.55
lon at Vou (mA) -15.2 - -
loLat VoL (mA) 15.2 - -
Notes:
1. N must be greater than or equal to -0.04 and less than or

equal to 0.04.

2. Vg maximumis Voo + 0.3.
3. V| minimum does not conform to the formula.

CTT

A sample circuit illustrating a valid termination technique for
CTT appear in Figure 53. DC voltage specifications appear
in Table 32.

x133_17_111699

Figure 563: Terminated CTT

Table 32: CTT Voltage Specifications

Parameter Min Typ Max
Veeo 2.05M | 33 3.6
VREE 1.35 1.5 1.65
Vit 1.35 1.5 1.65
Vin = Vgeg + 0.2 1.55 1.7 -
VL =Vggr—-0.2 - 1.3 1.45
Von = VRer + 0.4 1.75 1.9 -
VoL= VRer - 0.4 - 1.1 1.25
lon at Von (mA) -8 - -
loLat VoL (mA) 8 - -

Notes:
1. Timing delays are calculated based on Vo min of 3.0V.

PCI33_3 & PCI66_3

PCI33_3 or PCI66_3 require no termination. DC voltage
specifications appear in Table 33.

Table 33: PCI33_3 and PCI66_3 Voltage Specifications

Parameter Min Typ Max
Veeco 3.0 3.3 3.6
VRer - - -
V17 - - -
Vin = 0.5 x Veco 1.5 | 1.65 | Vgeo+0.5
ViL=0.3x Vo -0.5 | 0.99 1.08
Vou = 0.9 x Vgeo 2.7 - -
VoL=0.1x Veeo - - 0.36
lon at Vop (MA) Note 1 - -
lgLat VoL (mA) Note 1 - -

Notes:
1. Tested according to the relevant specification.

Module 2 of 4
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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)
Module 2 of 4 www.xilinx.com DS022-2 (v2.8) January 16, 2006
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DC Characteristics
Absolute Maximum Ratings

Symbol Description(1) Units
VeeINT Internal Supply voltage relative to GND -0.5t02.0 \Y
Veeo Supply voltage relative to GND -0.5t04.0 Vv
VREE Input Reference Voltage -0.51t04.0 \
Vi @) Input voltage relative to GND -0.5to Voo +0.5 Y
Vs Voltage applied to 3-state output -0.5t04.0 \Y
Vee Longest Supply Voltage Rise Time from 0V -1.71V 50 ms
Tsta Storage temperature (ambient) —65 to +150 °C
T, Junction temperature (2) Plastic packages +125 °C

Notes:

1. Stresses beyond those listed under Absolute Maximum Ratings can cause permanent damage to the device. These are stress

ratings only, and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions

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

For soldering guidelines and thermal considerations, see the device packaging information on www.xilinx.com.

3. Inputs configured as PCI are fully PCI compliant. This statement takes precedence over any specification that would imply that the
device is not PCI compliant.

N

Recommended Operating Conditions

Symbol Description Min Max Units
Voont Internal Supply voltage relative to GND, T; =0 °C to +85 °C Commercial | 1.8 -5% | 1.8 + 5% \Y
Internal Supply voltage relative to GND, T; =—40°C to +100 °C | Industrial 1.8-5% | 1.8+5% \Y
Voo Supply voltage relative to GND, T; =0 °C to +85 °C Commercial 1.2 3.6 \Y
Supply voltage relative to GND, T; = —40 °C to +100 °C Industrial 1.2 3.6 \Y
TN Input signal transition time 250 ns
Module 3 of 4 www.xilinx.com DS022-3 (v2.9.2) March 14, 2003

2 1-800-255-7778 Production Product Specification


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

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

Virtex-E Switching Characteristics

All devices are 100% functionally tested. Internal timing parameters are derived from measuring internal test patterns. Listed
below are representative values. For more specific, more precise, and worst-case guaranteed data, use the values reported
by the static timing analyzer (TRCE in the Xilinx Development System) and back-annotated to the simulation net list. All
timing parameters assume worst-case operating conditions (supply voltage and junction temperature). Values apply to all
Virtex-E devices unless otherwise noted.

10B Input Switching Characteristics

Input delays associated with the pad are specified for LVTTL levels in Table 2. For other standards, adjust the delays with the
values shown in 10B Input Switching Characteristics Standard Adjustments, page 8.

Table 2: 10B Input Switching Characteristics

Speed Grade(!)

Description(2) Symbol Device Min -8 -7 -6 Units

Propagation Delays

Pad to | output, no delay Tiop All 0.43 0.8 0.8 0.8 ns, max

Pad to | output, with delay TioriD XCV50E 0.51 1.0 1.0 1.0 ns, max
XCV100E 0.51 1.0 1.0 1.0 ns, max
XCV200E 0.51 1.0 1.0 1.0 ns, max
XCV300E 0.51 1.0 1.0 1.0 ns, max
XCV400E 0.51 1.0 1.0 1.0 ns, max
XCV600E 0.51 1.0 1.0 1.0 ns, max
XCV1000E 0.55 1.1 1.1 1.1 ns, max
XCV1600E 0.55 1.1 1.1 1.1 ns, max
XCV2000E 0.55 1.1 1.1 1.1 ns, max
XCV2600E 0.55 1.1 1.1 1.1 ns, max
XCV3200E 0.55 1.1 1.1 1.1 ns, max

Pad to output 1Q via transparent

latch, no delay TiopPLI All 0.8 1.4 1.5 1.6 ns, max
Pad to output 1Q via transparent TioPLID XCV50E 1.31 2.9 3.0 3.1 ns, max
latch, with delay XCV100E 1.31 2.9 3.0 31 | ns, max
XCV200E 1.39 3.1 3.2 3.3 ns, max
XCV300E 1.39 3.1 3.2 3.3 ns, max
XCV400E 1.43 3.2 3.3 3.4 ns, max
XCV600E 1.55 3.5 3.6 3.7 ns, max
XCV1000E 1.55 3.5 3.6 3.7 ns, max
XCV1600E 1.59 3.6 3.7 3.8 ns, max
XCV2000E 1.59 3.6 3.7 3.8 ns, max
XCV2600E 1.59 3.6 3.7 3.8 ns, max
XCV3200E 1.59 3.6 3.7 3.8 ns, max
Module 3 of 4 www.xilinx.com DS022-3 (v2.9.2) March 14, 2003
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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, Vo page 20, and corrected Figure 20.
5/23/00 1.4 Correction to table on p. 22.
7/10/00 15 ¢  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.
¢ 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 VoonT
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*.
11/20/00 1.8 e Upgraded speed grade -8 numbers in Virtex-E Electrical Characteristics tables to
Preliminary.
e 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 Tgyckos2, Treas TBccs, and Tickor
e Changed all minimum hold times to —0.4 under Global Clock Set-Up and Hold for
LVTTL Standard, with DLL.
* Revised maximum Tp| | pyw 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.
e Added numbers to Virtex-E Electrical Characteristics tables for XCV1000E and
XCV2000E devices.
e 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.
e Updated footnotes 1 and 2 for Table 76 to include XCV2600E and XCV3200E devices.
4/02/01 2.0 * Updated numerous values in Virtex-E Switching Characteristics tables.
* Converted data sheet to modularized format. See the Virtex-E Data Sheet section.
4/19/01 21 e Updated values in Virtex-E Switching Characteristics tables.
Module 3 of 4 www.xilinx.com DS022-3 (v2.9.2) March 14, 2003
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Table 12: BG432 — XCV300E, XCV400E, XCV600E Table 12: BG432 — XCV300E, XCV400E, XCV600E
Bank Pin Description Pin # Bank Pin Description Pin #
7 I0_L132P_Y G28 NA VCCINT T
7 IO_L133N E31 NA VCCINT T29
7 I0_L133P E30 NA VCCINT W2
7 IO_L134N_Y F29 NA VCCINT W31
7 IO_VREF_L134P_Y F28 NA VCCINT AB2
7 IO_L135N_Y D31 NA VCCINT AB30
7 I0_L135P_Y D30 NA VCCINT AE29
7 I0_L136N E29 NA VCCINT AF1
7 I0_L136P E28 NA VCCINT AH8

NA VCCINT AH24

2 CCLK D4 NA VCCINT AJ10

3 DONE AH4 NA VCCINT AJ16
NA DXN AH27 NA VCCINT AK22
NA DXP AK29 NA VCCINT AK13
NA MO AH28 NA VCCINT AK19
NA M1 AH29

NA M2 AJ28 0 VCCO A21
NA PROGRAM AH3 0 VCCO C29
NA TCK D28 0 VCCO D21
NA TDI B3 1 VCCO Al
2 TDO Cc4 1 VCCO A1
NA TMS D29 1 VCCO D11

2 VCCO C3
NA VCCINT A10 2 VCCO L4
NA VCCINT A17 2 VCCO L1
NA VCCINT B23 3 VCCO AA1
NA VCCINT B26 3 VCCO AA4
NA VCCINT C7 3 VCCO AJ3
NA VCCINT C14 4 VCCO AH11
NA VCCINT C19 4 VCCO ALA1
NA VCCINT F1 4 VCCO AL11
NA VCCINT F30 5 VCCO AH21
NA VCCINT K3 5 VCCO AL21
NA VCCINT K29 5 VCCO AJ29
NA VCCINT N2 6 VCCO AA28
NA VCCINT N29 6 VCCO AA31
DS022-4 (v2.5) March 14, 2003 www.xilinx.com Module 4 of 4
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Table 20: FG676 — XCV400E, XCV600E Table 20: FG676 — XCV400E, XCV600E

Bank Pin Description Pin # Bank Pin Description Pin #
7 10 D2 7 IO_L174N_Y J5
7 10 D3 7 IO_VREF_L174P_Y H12
7 10 E1 7 IO_L175N_Y G2
7 10 G1 7 I0_L175P_Y J6
7 10 H2 7 IO_L176N_YY J7
7 10 J11 7 I0_L176P_YY F1
7 (o) L1 7 IO_L177N_YY H4
7 10 M11 7 IO_VREF_L177P_YY G4
7 10 N1 7 IO_L178N_Y F3
7 IO_L160N_YY N5 7 I0_L178P_Y H5
7 I0_L160P_YY N8 7 [O_L179N_Y E2
7 IO_L161N_YY N6 7 I0_L179P_Y H6
7 IO_L161P_YY N3 7 IO_L180N_Y G5
7 IO_L162N_Y N4 7 IO_VREF_L180P_Y F4
7 IO_VREF_L162P_Y M2 7 IO_L181N_Y H7
7 IO_L163N_Y N7 7 I0_L181P_Y G6
7 I0_L163P_Y M7 7 IO_L182N_YY E3
7 IO_L164N_YY M6 7 I0_L182P_YY E4
7 I0_L164P_YY M3
7 IO_L165N_YY M4 2 CCLK D24
7 IO_VREF_L165P_YY M5 3 DONE AB21
7 IO_L166N_Y L3 NA DXN AB7
7 I0_L166P_Y L7 NA DXP Y8
7 IO_L167N_Y L6 NA MO AD4
7 I0_L167P_Y K2 NA M1 W7
7 IO_L168N_Y L4 NA M2 AB6
7 I0_L168P_Y K1 NA PROGRAM AA22
7 IO_L169N_Y K3 NA TCK E6
7 I0_L169P_Y L5 NA TDI D22
7 IO_L170N_YY K5 2 TDO Cc23
7 I0_L170P_YY J3 NA T™MS F5
7 IO_L171N_YY K4
7 I0_L171P_YY J4 NA NC T25
7 I0_L172N_YY H3 NA NC T2
7 IO_VREF_L172P_YY K6 NA NC P2
7 I0_L173N_YY K7 NA NC N25
7 I0_L173P_YY G3 NA NC L25

DS022-4 (v2.5) March 14, 2003 www.xilinx.com Module 4 of 4

Production Product Specification 1-800-255-7778 65


http://www.xilinx.com

Virtex™-E 1.8 V Field Programmable Gate Arrays

SXILINX®

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 #
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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FG860 Differential Pin Pairs

Table 25: FG860 Differential Pin Pair Summary

XCV1000E, XCV1600E, XCV2000E

Virtex-E devices have differential pin pairs that can also pro-

vide other functions when not used as a differential pair. A \ P N Other
in the AO column indicates that the pin pair can be used as Pair | Bank | Pin Pin | AO Functions
an asynchronous output for all devices provided in this
package. Pairs with a note number in the AO column are 18 0 C28 D32 2 -
device dependent. They can have asynchronous outputs if 19 0 B28 E31 1 -
the pin pair are in the same CLB row and column in the
device. Numbers in this column refer to footnotes that indi- 20 0 A28 D31 1 }
cate which devices have pin pairs than can be asynchro- 21 0 C27 D30 5 -
nous outputs. The Other Functions column indicates
alternative function(s) not available when the pair is used as 22 0 B27 E29 v }
a differential pair or differential clock. o3 0 A27 D29 N VREF
Table 25: FG860 Differential Pin Pair Summary 24 0 D28 C26 5 -
XCV1000E, XCV1600E, XCV2000E o5 0 Fo7 B26 5 _
P N Other %6 | 0o | C25 | E27 | A :
Pair | Bank | Pin Pin AO Functions
27 0 B25 | D27 V VREF
Global Differential Clock
28 0 D26 A25 1 -
3 0 c22 A22 NA IO_DLL_L34N
29 0 E25 A24 1 -
1 B22 D22 NA IO_DLL_L34P
30 0 B24 | D25 V -
1 5 AY22 | AW21 | NA | IO_DLL_L176N
31 0 A23 E24 \ VREF
0 4 BA22 | AW20 | NA | IO_DLL_L176P
32 0 E23 c23 2 -
10 LVDS
. . 33 0 D23 B23 2 VREF
Total Pairs: 281, Asynchronous Output Pairs: 111
34 1 D22 A22 NA | I0_LVDS_DLL
0 0 D38 A38 2 -
35 1 B21 D21 2 VREF
1 0 E37 B37 1 -
36 1 A21 D20 2 -
2 0 C39 A37 1 VREF
37 1 D19 | C20 | VREF
3 0 C38 B36 1 -
38 1 E19 | B20 l -
4 0 B35 | A36 V -
39 1 A19 D18 1 -
5 0 D37 | A35 V VREF
40 1 C19 E18 1 -
6 0 A34 C37 5 -
M 1 E17 | B19 l VREF
7 0 B33 E36 5 -
42 1 D16 | A18 \ -
8 0 C32 | A33 V -
43 1 B18 E16 5 -
9 0 B32 | C36 V VREF
44 1 A17 F16 5 -
10 0 D35 A32 1 -
45 1 E15 | C17 | VREF
11 0 C35 C31 1 VREF
46 1 D14 | B17 l -
12 0 A31 E34 v -
47 1 E14 A16 5 -
13 0 C30 | D34 V VREF
48 1 D13 C16 1 -
14 0 E33 B30 2 -
49 1 D12 B16 1 -
15 0 D33 A30 2 -
50 1 E12 A15 2 -
16 0 B29 | C33 v VREF
51 1 ci1 | c15 | A -
17 0 A29 | E32 V -
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Table 25: FG860 Differential Pin Pair Summary Table 25: FG860 Differential Pin Pair Summary
XCV1000E, XCV1600E, XCV2000E XCV1000E, XCV1600E, XCV2000E
P N Other P N Other

Pair | Bank Pin Pin AO Functions Pair | Bank Pin Pin AO Functions
52 1 D11 B15 x/ VREF 86 2 N3 K3 2 -
53 1 C14 | E11 2 - 87 2 L5 P2 V D1
54 1 B14 | C10 2 - 88 2 P3 L4 V D2
55 1 E10 | A13 x/ VREF 89 2 P1 R2 3 -
56 1 C9 C13 \ - 90 2 M5 R3 1 -
57 1 A12 D9 1 VREF a1 2 M4 R1 2 -
58 1 c12 E9 1 - 92 2 N4 T2 4 -
59 1 D8 B12 x/ VREF 93 2 P5 T3 2 -
60 1 E8 A1 x/ - 94 2 P4 T1 1 VREF
61 1 A10 c7 5 - 95 2 u2 R4 \ -
62 1 B10 cé 5 - 96 2 us T5 2 -
63 1 B9 A9 \/ VREF 97 2 T4 V2 1 -
64 1 E7 A8 \ - 98 2 us V3 \ D3
65 1 C5 B8 5 - 99 2 V1 V5 \ -
66 1 A6 A7 1 VREF 100 | 2 w2 V4 5 -
67 1 D6 B7 1 - 101 2 W5 W1 2 -
68 1 c4 A5 2 - 102 | 2 Y2 w4 v VREF
69 1 E6 B6 \ Cs 103 2 Y1 Y5 \ -
70 2 F5 D2 \/ DIN, DO 104 | 2 AA1 Y4 2 VREF
71 2 E4 E2 3 - 105 | 2 AA4 | AA2 V -
72 2 D3 F2 1 - 106 3 AB3 | AC4 | 2 VREF
73 2 E1 F4 2 VREF 107 3 AB1 | AC5 V -
74 2 G2 E3 4 - 108 3 AD4 | AC3 | W VREF
75 2 F1 G5 2 - 109 | 3 AC1 | AD5 | 2 -
76 2 G1 F3 1 VREF 110 | 3 AE4 | AD3 | 5 -
77 2 G4 H1 \ - 111 3 AE5 | AD2 \ -
78 2 J2 G3 2 - 112 3 AE1 | AF5 V VREF
79 2 H5 K2 1 - 113 3 AE2 | AG4 1 -
80 2 H4 K1 \ VREF 114 3 AG5 | AFT1 2 -
81 2 L2 L3 \ - 115 3 AH4 | AF2 \ -
82 2 L1 J5 5 VREF 116 3 AF3 | AJ4 1 VREF
83 2 J4 M3 2 - 117 3 AG1 | AJ5 2 -
84 2 J3 M1 \/ VREF 118 3 AG2 | AK4 | 4 -
85 2 N2 K4 \/ - 119 3 AG3 | AL4 2 -
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Table 26: FG900 — XCV600E, XCV1000E, XCV1600E

Table 26: FG900 — XCV600E, XCV1000E, XCV1600E

Bank Pin Description Pin # Bank Pin Description Pin #
4 10_L154N AG23 4 IO_L173P_YY AE16
4 I0_L155P_YY AF22 4 I0_L173N_YY AE17
4 IO_L155N_YY AE22 4 IO_VREF_L174P_YY AG17
4 IO_VREF_L156P_YY AJ22 4 I0_L174N_YY AJ17
4 IO_L156N_YY AG22 4 IO_L175P AD15%
4 I0_L157P AK244 4 IO_L175N AH178
4 I0_L157N AD203 4 IO_VREF_L176P_YY AG162
4 I0_L158P_YY AA19 4 I0_L176N_YY AK17
4 IO_L158N_YY AF21 4 IO_LVDS_DLL_L177P AF16
4 I0_L159P AH224
4 IO_VREF_L159N AA18 5 GCK1 AK16
4 I0_L160P AG21 5 10 AA114
4 I0_L160N AK23 5 10 AA144
4 I0_L161P_YY AH214 5 10 AD144
4 IO_L161N_YY AD194 5 10 AE7°
4 10_L162P AE20 5 10 AE85
4 I0_L162N AJ21 5 10 AE104
4 IO_L163P AG20 5 10 AF6*4
4 I0_L163N AF20 5 10 AF10%4
4 10_L164P AC184 5 10 AG94
4 I0_L164N AF194 5 10 AG124
4 I0_L165P_YY AJ20 5 10 AG14°
4 IO_L165N_YY AE19 5 10 AHg*
4 IO_VREF_L166P_YY AK221 5 10 AKG®
4 I0_L166N_YY AH20 5 10 AK14%
4 IO_L167P AG19 5 10 AJ134
4 IO_L167N AB17 5 10 AJ154
4 10_L168P AJ19 5 I0_LVDS_DLL_L177N AH16
4 I0_L168N AD17 5 IO_L178P_YY AC154
4 I0_L169P_YY AA16 5 IO_VREF_L178N_YY AG1523
4 IO_L169N_YY AA17 5 IO_L179P_YY AB15
4 IO_VREF_L170P_YY AK21 5 I0_L179N_YY AF15
4 IO_L170N_YY AB16 5 IO_L180P_YY AA15
4 I0_L171P AG18 5 IO_VREF_L180N_YY AF14
4 I0_L171N AK20 5 IO_L181P_YY AH15
4 I0_L172P AK19 5 I0_L181N_YY AK15
4 I0_L172N AD16 5 I0_L182P AB14
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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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FG1156 Differential Pin Pairs
Virtex-E devices have differential pin pairs that can also pro-

Table 29: FG1156 Differential Pin Pair Summary:
XCV1000E, XCV1600E, XCV2000E, XCV2600E, XCV3200E

vide other functions when not used as a differential pair. The P N Other
AO column in Table 29 indicates which devices in this pack- Pair | Bank | Pin | Pin AO Functions
age can use the pin pair as an asynchronous output. The
“Other Functions” column indicates alternative function(s) 13| o | Bs | Eg | 32002000 )
that are not available when the pair is used as a differential 1000
pair or differential clock.
. . . . 14 0 G11 K13 3200 2000 VREF
Table 29: FG1156 Differential Pin Pair Summary: 1000
XCV1000E, XCV1600E, XCV2000E, XCV2600E, XCV3200E 15 0 F10 | A8 3200 2600 .
P N Other 3200 2600
Pair | Bank | Pin Pin AO Functions 16 0 H12 C9 2000 1600 -
GCLK LVDS 1000
3200 2600
3 0 E17 c17 NA I0_DLL_L 42N 17 0 A9 D10 2000 1600 VREF
2 1 D17 J18 NA IO_DLL_L 42P 1000
1 5 AL19 | AL17 NA IO_DLL_L 215N 18 0 A10 F11 262%3300 i
0 4 AH18 | AM18 NA IO0_DLL_L 215P
2600 1600
10 LVDS 19 0 C10 K14 1000 -
Total Pairs: 344, Asynchronous Output Pairs: 134
3200 2600
0 0 H9 F7 3200 1600 ) 20 0 G12 H13 2000 1600 VREF
1000 1000
1 0 J10 c5 3200 2000 i 3200 2600
1000 21 0 B11 A11 2000 1600 -
1000
2 0 D6 E6 322%5800 VREF 3200 1600
22 0 D11 E12 1000 -
3200 2600
8 0 Gs | Ad 1000 ) 3200 2000
23 0 C12 | G13 1000 -
3200 2600
4 0 J11 Cé6 2000 1600 - 3200 2000
1000 24 0 A12 K15 1000 -
3200 2600 3200 2600
5 0 | F8 | G9 | 20001600 VREF 25| 0 | Hi4 ) Bi2 1000 ]
1000
3200 2600
6 0 H10 A5 2000 1600 - 26 0 F13 D12 2000 1600 -
7 0 0 | B5 | D7 | 32001000 . 1000
8 | 0 | E8 | Ki2 | 32001000 i 3200 2600
27 0 B13 A13 2000 1600 VREF
9 0 F9 B6 3200 2600 - 1000
3200 2600 28 0 G114 J15 2000 1600 -
10 0 Cc7 G10 2000 1600 - 3200 2600
1000 -
29 0 F14 C13 1000
3200 2600 3200 2600
11 0 B7 D8 2000 1600 VREF 30 0 D13 H15 -
1000
1000
12| o | c8 | H11 | 32001600 : 31| 0 | Ki6 | Al4 3200 )
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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, Vo page 20, and corrected Figure 20.
5/23/00 1.4 Correction to table on p. 22.
7/10/00 15 ¢ Numerous minor edits.
e Data sheet upgraded to Preliminary.
e 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 e 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/O count for XCV100E device in Table 1 (Module 1).
* Changed several pins to “No Connect in the XCV100E*" and removed duplicate VoonT
pins in Table ~ (Module 4).
e Changed pin J10 to “No connect in XCV600E” in Table 74 (Module 4).
e Changed pin J30 to “Vrgg or I/O 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"“.
11/20/00 1.8 e Upgraded speed grade -8 numbers in Virtex-E Electrical Characteristics tables to
Preliminary.
e 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 Tgyckose, TReas Teces, and Tickor
e Changed all minimum hold times to —0.4 under Global Clock Set-Up and Hold for
LVTTL Standard, with DLL.
* Revised maximum Tp| | pw in -6 speed grade for DLL Timing Parameters.
e Changed GCLKO to BA22 for FG860 package in Table 46.
2/12/01 1.9 ¢ Revised footnote for Table 14.
e Added numbers to Virtex-E Electrical Characteristics tables for XCV1000E and
XCV2000E devices.
e 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.
e Updated footnotes 1 and 2 for Table 76 to include XCV2600E and XCV3200E devices.
Module 4 of 4 www.xilinx.com DS022-4 (v2.5) March 14, 2003

146

1-800-255-7778 Production Product Specification


http://www.xilinx.com

SXILINX®

Virtex™-E 1.8 V Field Programmable Gate Arrays

Date

Version

Revision

4/2/01

2.0

Updated numerous values in Virtex-E Switching Characteristics tables.
Changed pinout table footnotes from "Vggg option only" to "Vggg or I/0 option only" to
improve clarity.

Converted file to modularized format. See the Virtex-E Data Sheet section.

7/26/01

2.1

Changed pinout table footnotes from "Vggg or I/O option only" to "Vggg or I/0 option only;
otherwise I/0 only" to improve clarity.
Changed designation for pin pair 300 in Table 29 from AO to footnote 9.

10/25/01

2.2

Changed Table 29 to clarify which devices in the FG1156 package can use each pin
pair as an asynchronous output.

Updated references to the XCV3200E device in the FG1156 package.

11/15/01

2.3

Fixed cosmetic error.

07/17/02

2.4

Added “VREF” to the description for pin B15 in Table 12.

Changed designation for pin pair 129 in Table 15 from AO to “AO in the XCV1000E,
1600E, 2000E“.

Data sheet designation upgraded from Preliminary to Production.

03/14/03

2.5

Removed the Virtex-E XCV300E section under Pinout Differences Between Virtex
and Virtex-E Families (and revised Table 1), since these differences do not exist.

Virtex-E Data Sheet

The Virtex-E Data Sheet contains the following modules:

e DS022-1, Virtex-E 1.8V FPGAs: ¢ 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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