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Virtex-Il Platform FPGAs: Functional Description

Digitally Controlled Impedance (DCI)

Today’s chip output signals with fast edge rates require ter-
mination to prevent reflections and maintain signal integrity.
High pin count packages (especially ball grid arrays) can
not accommodate external termination resistors.

Virtex-1l XCITE DCI provides controlled impedance drivers
and on-chip termination for single-ended and differential
I/Os. This eliminates the need for external resistors, and
improves signal integrity. The DCI feature can be used on
any IOB by selecting one of the DCI I/O standards.

When applied to inputs, DCI provides input parallel termina-
tion. When applied to outputs, DCI provides controlled
impedance drivers (series termination) or output parallel
termination.

DCI operates independently on each 1/O bank. When a DCI
I/O standard is used in a particular I/O bank, external refer-
ence resistors must be connected to two dual-function pins
on the bank. These resistors, voltage reference of N transis-
tor (VRN) and the voltage reference of P transistor (VRP)
are shown in Figure 9.
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Controlled Impedance Drivers (Series Term.)

DCI can be used to provide a buffer with a controlled output
impedance. It is desirable for this output impedance to
match the transmission line impedance (Zg). Virtex-1l input
buffers also support LVDCI and LVDCI_DV2 I/O standards.
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Figure 10: Internal Series Termination

Table 6: Selectl/O-Ultra Controlled Impedance Buffers

Veeo DCI DCI Half Impedance
33V LvDCI_33 LvDCI_DVv2_33
25V LVDCI_25 LVDCI_DV2_25
18V LvDCI_18 LvDCI_Dv2_18
15V LvDCI_15 LvDCI_DV2_15

Controlled Impedance Drivers (Parallel)

DCI also provides on-chip termination for SSTL3, SSTL2,
HSTL (Class I, I, lll, or 1IV), and GTL/GTLP receivers or
transmitters on bidirectional lines.

Table 7 and Table 8 list the on-chip parallel terminations avail-
able in Virtex-ll devices. Voco must be set according to
Table 3. Note that there is a Vo requirement for GTL_DCI
and GTLP_DCI, due to the on-chip termination resistor.

Table 7: Selectl/O-Ultra Buffers With On-Chip Parallel

VRN j .
Termination
VRP -
IOSTANDARD Attribute
RREF (1%) .
I/O Standard External On-Chip
Description Termination Termination
GND
SSTL3 Class | SSTL3 | SSTL3 | DCI®)
DS031_50_101200
Figure 9: DCI in a Virtex-Il Bank SSTL3 Class II SSTL3_II SSTL3_li_DCIM

SSTL2 Class | SSTL2_| SSTL2_I_DCI®)
When used with a terminated 1/O standard, the value of SSTL2 Class Il SSTL2_ I SSTL2_1I_DCI®
resistors are specified by _the standard. (typically _50(2). HSTL Class | HSTL | HSTL_I_DCI
When used with a controlled impedance driver, the resistors
set the output impedance of the driver within the specified HSTL Class i HSTL_I HSTL_II_DCl
range (25Q to 100Q). For all series and parallel termina- HSTL Class Il HSTL_III HSTL_Ill_DCI
tions listed in Table 6 and Table 7, .the reference resistors HSTL Class IV HSTL_IV HSTL_IV_DCI
must have the same value for any given bank. One percent GTL GTL GTL DCI
resistors are recommended. -
The DCI system adjusts the 1/0 impedance to match the two GTLP GTLP GTLP_DCI
external reference resistors, or half of the reference resis- Notes: _
tors, and compensates for impedance changes due to volt- 1. SSTL-compatible
age and/or temperature fluctuations. The adjustment is
done by turning parallel transistors in the IOB on or off.
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Virtex-Il Platform FPGAs: Functional Description

Multiplexers

Virtex-1l function generators and associated multiplexers
can implement the following:

e 4:1 multiplexer in one slice

e 8:1 multiplexer in two slices

e 16:1 multiplexer in one CLB element (4 slices)
e 32:1 multiplexer in two CLB elements (8 slices)

Each Virtex-Il slice has one MUXF5 multiplexer and one
MUXFX multiplexer. The MUXFX multiplexer implements
the MUXF6, MUXF7, or MUXF8, as shown in Figure 23.
Each CLB element has two MUXF6 multiplexers, one
MUXF7 multiplexer and one MUXF8 multiplexer. Examples
of multiplexers are shown in the Virtex-1l Platform FPGA
User Guide. Any LUT can implement a 2:1 multiplexer.

MUXF8 combines

the two MUXF7 outputs
(Two CLBs)

MUXF6 combines the two MUXF5

outputs from slices S2 and S3

MUXF7 combines the two MUXF6
outputs from slices SO and S2

MUXF6 combines the two MUXF5
outputs from slices SO and S1
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Figure 23: MUXF5 and MUXFX multiplexers

Fast Lookahead Carry Logic

Dedicated carry logic provides fast arithmetic addition and
subtraction. The Virtex-ll CLB has two separate carry
chains, as shown in the Figure 24.

The height of the carry chains is two bits per slice. The carry
chain in the Virtex-Il device is running upward. The dedi-
cated carry path and carry multiplexer (MUXCY) can also

be used to cascade function generators for implementing
wide logic functions.

Arithmetic Logic

The arithmetic logic includes an XOR gate that allows a
2-bit full adder to be implemented within a slice. In addition,
a dedicated AND (MULT_AND) gate (shown in Figure 16)
improves the efficiency of multiplier implementation.

DS031-2 (v3.5) November 5, 2007
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Virtex-Il Platform FPGAs: Functional Description

Each SelectRAM memory and multiplier block is tied to four
switch matrices, as shown in Figure 35.

Switch
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Switch
Matrix

18-Kbit block
SelectRAM

18 x 18 Multiplier

Switch
Matrix

Switch
Matrix
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Figure 35: SelectRAM and Multiplier Blocks

Association With Block SelectRAM Memory

The interconnect is designed to allow SelectRAM memory
and multiplier blocks to be used at the same time, but some
interconnect is shared between the SelectRAM and the
multiplier. Thus, SelectRAM memory can be used only up to
18 bits wide when the multiplier is used, because the multi-
plier shares inputs with the upper data bits of the
SelectRAM memory.

This sharing of the interconnect is optimized for an
18-bit-wide block SelectRAM resource feeding the multi-
plier. The use of SelectRAM memory and the multiplier with
an accumulator in LUTSs allows for implementation of a digi-
tal signal processor (DSP) multiplier-accumulator (MAC)
function, which is commonly used in finite and infinite
impulse response (FIR and IIR) digital filters.

Configuration

The multiplier block is an 18-bit by 18-bit signed multiplier
(2's complement). Both A and B are 18-bit-wide inputs, and
the output is 36 bits. Figure 36 shows a multiplier block.

Multiplier Block

A[17:0] —e

MULT 18 x 18

P[35:0]

B[17:0] ———

DS031_40_100400

Figure 36: Multiplier Block

Locations / Organization

Multiplier organization is identical to the 18 Kbit SelectRAM
organization, because each multiplier is associated with an
18 Kbit block SelectRAM resource.

In addition to the built-in multiplier blocks, the CLB elements
have dedicated logic to implement efficient multipliers in
logic. (Refer to Configurable Logic Blocks (CLBSs)).

Table 20: Multiplier Floor Plan

DS031-2 (v3.5) November 5, 2007
Product Specification
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Multipliers

Device Columns | Per Column Total

XC2Vv40 2 2 4

XC2Vv80 2 4 8
XC2Vv250 4 6 24
XC2Vv500 4 8 32
XC2Vv1000 4 10 40
XC2Vv1500 4 12 48
XC2v2000 4 14 56
XC2V3000 6 16 96
XC2v4000 6 20 120
XC2Vv6000 6 24 144
XC2v8000 6 28 168

Module 2 of 4
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Virtex-1l Platform FPGAs:
DC and Switching Characteristics

DS031-3 (v3.5) November 5, 2007

Product Specification

Virtex-ll Electrical Characteristics

Virtex-II™ devices are provided in -6, -5, and -4 speed
grades, with -6 having the highest performance.

Virtex-1l DC and AC characteristics are specified for both
commercial and industrial grades. Except the operating
temperature range or unless otherwise noted, all the DC
and AC electrical parameters are the same for a particular
speed grade (that is, the timing characteristics of a -4 speed
grade industrial device are the same as for a -4 speed grade

Virtex-1l DC Characteristics

Table 1: Absolute Maximum Ratings

commercial device). However, only selected speed grades
and/or devices might be available in the industrial range.

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

All specifications are subject to change without notice.

Symbol Description(1) Units
Veaint Internal supply voltage relative to GND -0.51t0 1.65 \%
Vecaux Auxiliary supply voltage relative to GND -0.5t0 4.0 \%

Veco Output drivers supply voltage relative to GND -0.51t0 4.0 \%
VBATT Key memory battery backup supply -0.5t0 4.0 \%
VRer Input reference voltage —0.5t0 Vgepo + 0.5 \Y
Vin® Input voltage relative to GND (user and dedicated 1/0s) —0.5t0 Vgepo + 0.5 \%
V1s Voltage applied to 3-state output (user and dedicated 1/0s) -0.5t0 4.0 \%
Tste Storage temperature (ambient) —65 to +150 °C
AL T o w0

TsoL Maximum soldering temperature (2) Zr?;rBeg 2(732%4vsvﬁe-Fb%S§;2cE%i§75 +250 °C
Pdze ooz s cooiss <

T Maximum junction temperature (2) +125 °C

Notes:

1. Stresses beyond those listed under Absolute Maximum Ratings might 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 might affect device reliability.

2. For soldering guidelines and thermal considerations, see the Device Packaging and Thermal Characteristics Guide information on the Xilinx

website.

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.

© 2000-2007 Xilinx, Inc. All rights reserved. XILINX, the Xilinx logo, the Brand Window, and other designated brands included herein are trademarks of Xilinx, Inc. All other

trademarks are the property of their respective owners.
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Virtex-Il Platform FPGAs: DC and Switching Characteristics

Virtex-ll Performance Characteristics

This section provides the performance characteristics of
some common functions and designs implemented in
Virtex-11 devices. The numbers reported here are worst-case
values; they have all been fully characterized. Note that

these values are subject to the same guidelines as Virtex-I|

Switching Characteristics, page 9 (speed files).

Table 11: Pin-to-Pin Performance

Table 11 provides pin-to-pin values (in nanoseconds)
including 10B delays; that is, delay through the device from
input pin to output pin. In the case of multiple inputs and out-
puts, the worst delay is reported.

Description Device Used & Speed Grade | Pin-to-Pin (with I/O delays) | Units
Basic Functions
16-bit Address Decoder XC2V1000 -5 6.3 ns
32-bit Address Decoder XC2V1000 -5 7.7 ns
64-bit Address Decoder XC2V1000 -5 9.3 ns
4:1 MUX XC2Vv1000 -5 5.7 ns
8:1 MUX XC2Vv1000 -5 6.5 ns
16:1 MUX XC2Vv1000 -5 6.7 ns
32:1 MUX XC2V1000 -5 8.7 ns
Combinatorial (pad to LUT to pad) XC2V1000 -5 5.0 ns
Memory
Block RAM
Pad to setup 16 ns
Clock to Pad 9.5 ns
Distributed RAM
Pad to setup XC2V1000 -5 2.7 ns
Clock to Pad XC2V1000 -5 5.1 (no clk skew) ns
Table 12 shows internal (register-to-register) performance. Values are reported in MHz.
Table 12: Register-to-Register Performance
Device Used & Speed Register-to-Register
Description Grade Performance Units
Basic Functions
16-bit Address Decoder XC2V1000 -5 398 MHz
32-bit Address Decoder XC2V1000 -5 291 MHz
64-bit Address Decoder XC2V1000 -5 274 MHz
4:1 MUX XC2V1000 -5 563 MHz
8:1 MUX XC2Vv1000 -5 454 MHz
16:1 MUX XC2Vv1000 -5 414 MHz
32:1 MUX XC2Vv1000 -5 323 MHz
Register to LUT to Register XC2Vv1000 -5 613 MHz
DS031-3 (v3.5) November 5, 2007 www.Xilinx.com Module 3 of 4
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Virtex-Il Platform FPGAs: DC and Switching Characteristics

Serial DIN
@TDCC—’* @TCCD @TCCL |
CCLK ]{ \\ AL
@TCCH
~—®Tcco
Serial DOUT
ds083-3_08_111104
Figure 3: Slave Serial Mode Timing Sequence
CCLK

(Output)

Serial DIN

\
Serial DOUT X X %X

Figure 4: Master Serial Mode Timing Sequence

ds083-3_09_111104

Table 31: Master/Slave Serial Mode Timing Characteristics

Figure
Description References Symbol Value Units
DIN setup/hold, slave mode (Figure 3) 1/2 Toce/Teep 5.0/0.0 ns, min
DIN setup/hold, master mode (Figure 4) 1/2 Tpsck!/Tckps 5.0/0.0 ns, min
DOUT 3 Teco 12.0 ns, max
High time 4 TeeH 5.0 ns, min
CCLK Low time 5 TeeL 5.0 ns, min
Maximum start-up frequency Fcc_starTup 50 MHz, max
Maximum frequency Fcc_ SERIAL 66(1) MHz, max
Frequency tolerance, master mode with +45%
respect to nominal -30%
Notes:

1. If no provision is made in the design to adjust the frequency of CCLK, Fcc sgriaL should not exceed Fee starTup-

Master/Slave SelectMAP Parameters

Figure 5 is a generic timing diagram for data loading using SelectMAP. For other data loading diagrams, refer to the
Virtex-ll Pro Platform FPGA User Guide.

DS031-3 (v3.5) November 5, 2007 www.Xilinx.com Module 3 of 4
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X XILINX® Virtex-Il Platform FPGAs: DC and Switching Characteristics

JTAG Test Access Port Switching Characteristics

Characterization data for some of the most commonly requested timing parameters shown in Figure 6 is listed in Table 33.

X X X
TDI \\ / \

(D |

Traprcek | Trckrap
Tex I\ W
Treko

TDO X Data Valid X X

Data to be captured \ / \
Data to be driven out X Data Valid X X

ds083-3_11_012104

Figure 6: Virtex-1l Pro Boundary Scan Port Timing Waveforms

Table 33: Boundary-Scan Port Timing Specifications

Figure
Description References Symbol Value Units
TMS and TDI setup time 1 T1aPTCK 55 ns, min
TMS and TDI hold times 2 TrckTaP 0.0 ns, min
TeK Falling edge to TDO output valid 3 TtckTDO 10.0 ns, max
Maximum frequency Frck 33.0 MHz, max
DS031-3 (v3.5) November 5, 2007 www.Xilinx.com Module 3 of 4
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Virtex-1l Platform FPGAs: Pinout Information

FG256/FGG256 Fine-Pitch BGA Package

As shown in Table 6, XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000 Virtex-ll devices are available in the
FG256/FGG256 fine-pitch BGA package. The pins in the XC2V250, XC2V500, and XC2V1000 devices are same. The No
Connect columns show pin differences for the XC2V40 and XC2V80 devices. Following this table are the FG256/FGG256
Fine-Pitch BGA Package Specifications (1.00mm pitch).

Table 6: FG256/FGG256 BGA — XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000

Bank Pin Description Pin Number | No Connectin XC2V40 | No Connect in XC2V80
0 IO_LOIN_O C4
0 IO_LO1P_O B4
0 IO_LO2N_O D5
0 IO_LO2P_0 C5
0 IO_LO3N_O/VRP_O B5
0 IO_LO3P_0/VRN_O A5
0 IO_LO4N_O/VREF_O D6 NC NC
0 IO_LO4P_0 C6 NC NC
0 IO_LO5N_O B6 NC NC
0 IO_LO5P_0 A6 NC NC
0 IO_L92N_0O E6 NC NC
0 I0_L92P_0 E7 NC NC
0 IO_L93N_O D7 NC NC
0 IO_L93P_0 Cc7 NC NC
0 IO_L94N_0O/VREF_0 B7
0 I0_L94P_0 A7
0 IO_L95N_0/GCLK7P D8
0 IO_L95P_0/GCLK6S Cc8
0 IO_L96N_0/GCLK5P B8
0 IO_L96P_0/GCLKA4S A8
1 IO_L96N_1/GCLK3P A9
1 I0_L96P_1/GCLK2S B9
1 IO_L95N_1/GCLK1P C9
1 I0_L95P_1/GCLKOS D9
1 I0_L94N_1 A10
1 |IO_L94P_1/VREF_1 B10
1 IO_L93N_1 C10 NC NC
1 [O_L93P_1 D10 NC NC
1 IO_L92N 1 E10 NC NC
DS031-4 (v3.5) November 5, 2007 www.xilinx.com Module 4 of 4
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Virtex-1l Platform FPGAs: Pinout Information

Table 8: FG676/FGG676 BGA — XC2V1500, XC2V2000, and XC2V3000

Bank Pin Description Pin Number | No Connect in XC2V1500 | No Connect in XC2V2000
2 I0_L96P_2 N23
3 I0_L96N_3 N26
3 I0_L96P_3 P26
3 I0_L94N_3 P23
3 I0_L94P_3 P22
3 IO_L93N_3/VREF_3 P19
3 I0_L93P_3 N19
3 I0_L91N_3 P21
3 I0_L91P_3 P20
3 I0_L78N_3 R26 NC
3 I0_L78P_3 R25 NC
3 IO_L76N_3 R20 NC
3 I0_L76P_3 R19 NC
3 IO_L75N_3/VREF_3 R24 NC
3 IO_L75P_3 R23 NC
3 I0_L73N_3 R22 NC
3 I0_L73P_3 R21 NC
3 I0_L72N_3 T26
3 I0_L72P_3 T25
3 IO_L70N_3 T20
3 IO_L70P_3 T19
3 IO_L69N_3/VREF_3 T24
3 I0_L69P_3 T23
3 IO_L67N_3 T22
3 I0_L67P_3 T21
3 I0_L54N_3 u26
3 I0_L54P_3 V26
3 I0_L52N_3 u24
3 I0_L52P_3 u23
3 IO_L51IN_3/VREF_3 u22
3 I0_L51P_3 u21
3 I0_L49N_3 V25
3 I0_L49P_3 V24
3 I0_L48N_3 V23
3 10_L48P_3 V22
3 IO_L46N_3 W26

DS031-4 (v3.5) November 5, 2007
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Table 9: BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in XC2V1000 | No Connect in XC2V1500
2 IO_LO1P_2 D23
2 IO_LO2N_2/VRP_2 E21
2 IO_LO2P_2/VRN_2 E22
2 IO_LO3N_2 F21
2 IO_LO3P_2/VREF_2 F20
2 IO_LO4N_2 G20
2 IO_LO4P_2 G19
2 IO_LO6N_2 H18
2 IO_LO6P_2 Ji7
2 IO_L19N_2 D24
2 IO_L19P_2 E23
2 IO_L21IN_2 E24
2 I0_L21P_2/VREF_2 F24
2 IO_L22N_2 F23
2 I0_L22P_2 G23
2 IO_L24N_2 G21
2 I0_L24P_2 G22
2 IO_L43N_2 H19
2 IO_L43P_2 H20
2 IO_L45N_2 J18
2 IO_L45P_2/VREF_2 J19
2 IO_L46N_2 K17
2 IO_L46P_2 K18
2 IO_L48N_2 H23
2 IO_L48P_2 H24
2 IO_L49N_2 H21
2 IO_L49P_2 H22
2 IO_L51IN_2 J24
2 IO_L51P_2/VREF_2 K24
2 IO_L52N_2 J22
2 IO_L52P_2 J23
2 IO_L54N_2 J20
2 IO_L54P_2 J21
2 IO_L67N_2 K19 NC
2 IO_L67P_2 K20 NC
2 IO_L69N_2 L17 NC
DS031-4 (v3.5) November 5, 2007 www.Xilinx.com Module 4 of 4
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Virtex-1l Platform FPGAs: Pinout Information

Table 9: BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in XC2V1000 | No Connect in XC2V1500
NA GND D15
NA GND D10
NA GND D4
NA GND C22
NA GND C3
NA GND B24
NA GND B23
NA GND B2
NA GND B1
NA GND A24
NA GND A23
NA GND A18
NA GND A7
NA GND A2

Notes:

1. See Table 4 for an explanation of the signals available on this pin.
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Table 10: BG728 BGA — XC2V3000

Bank Pin Description Pin Number
NA VCCAUX P26
NA VCCAUX P2
NA VCCAUX C26
NA VCCAUX Cc2
NA VCCAUX B14
NA VCCINT V18
NA VCCINT V14
NA VCCINT V10
NA VCCINT u17
NA VCCINT Ul16
NA VCCINT uU15
NA VCCINT ui14
NA VCCINT U13
NA VCCINT U1z
NA VCCINT Uil
NA VCCINT T17
NA VCCINT T11
NA VCCINT R17
NA VCCINT R11
NA VCCINT P18
NA VCCINT P17
NA VCCINT P11
NA VCCINT P10
NA VCCINT N17
NA VCCINT N11
NA VCCINT M17
NA VCCINT M11
NA VCCINT L17
NA VCCINT L16
NA VCCINT L15
NA VCCINT L14
NA VCCINT L13
NA VCCINT L12
NA VCCINT L11
NA VCCINT K18
NA VCCINT K14

DS031-4 (v3.5) November 5, 2007 www.Xilinx.com Module 4 of 4
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Virtex-1l Platform FPGAs: Pinout Information

Table 11: FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in the XC2V1000 | No Connect in the XC2V1500

2 I0_L48N_2 J5

2 I0_L48P_2 H5

2 I0_L49N_2 J3

2 I0_L49P_2 H3

2 IO_L50N_2 K7

2 IO_L50P_2 L7

2 IO _L5IN_2 J4

2 IO_L51P_2/VREF_2 K4

2 I0_L52N_2 K1

2 IO_L52P 2 Ji

2 I0_L53N_2 L6

2 I0_L53P_2 M6

2 IO _L54N_2 L5

2 I0_L54P_2 K5

2 I0_L67N_2 L2 NC

2 IO_L67P_2 K2 NC

2 I0_L68N_2 M8 NC

2 I0_L68P_2 N8 NC

2 IO_L69N_2 L4 NC

2 I0_L69P_2/VREF_2 M4 NC

2 I0_L70N_2 M1 NC

2 IO_L70P_2 L1 NC

2 I0_L71IN_2 M7 NC

2 I0_L71P_2 N7 NC

2 IO_L72N_2 M3 NC

2 I0_L72P_2 L3 NC

2 I0_L73N_2 N2 NC NC
2 IO_L73P_2 M2 NC NC
2 I0_L74N_2 N6 NC NC
2 I0_L74P_2 P6 NC NC
2 IO_L75N_2 N5 NC NC
2 I0_L75P_2/VREF_2 N4 NC NC
2 IO_L76N_2 P1 NC NC
2 IO_L76P_2 N1 NC NC
2 I0_L77N_2 P9 NC NC
2 IO_L77P_2 R9 NC NC
2 IO_L78N_2 R5 NC NC
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Table 11: FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in the XC2V1000 | No Connect in the XC2V1500
2 VCCO_2 L10
2 VCCO_2 L9
2 VCCO_2 K9
2 VCCO_2 E2
3 VCCO_3 AF2
3 VCCO_3 AA9
3 VCCO_3 Y10
3 VCCO_3 Y9
3 VCCO_3 w10
3 VCCO_3 W9
3 VCCO_3 V10
3 VCCO_3 V9
3 VCCO_3 V3
3 VCCO_3 u10
3 VCCO_3 T10
4 VCCO_4 AJ5
4 VCCO_4 AH13
4 VCCO_4 AB13
4 VCCO_4 AB12
4 VCCO_4 AB11
4 VCCO_4 AB10
4 VCCO_4 AA15
4 VCCO_4 AAl4
4 VCCO_4 AA13
4 VCCO_4 AA12
4 VCCO_4 AAll
5 VCCO_5 AJ26
5 VCCO_5 AH18
5 VCCO_5 AB21
5 VCCO_5 AB20
5 VCCO_5 AB19
5 VCCO_5 AB18
5 VCCO_5 AA20
5 VCCO_5 AA19
5 VCCO_5 AA18
5 VCCO_5 AA17
5 VCCO_5 AA16
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FF896 Flip-Chip Fine-Pitch BGA Package Specifications (1.00mm pitch)

S

v | MILLIMETERS

B

Dl oMING | NOM | MAX,

A 3.40

al 040 | 050 | 0.60
D/E|  31.00 BASIC
DyEi|  29.00 REF

o 1.00 BASIC

b [ 050 | 0.60 | 0,70
ccc| e —~«< | 0.35

M 30

T0P VIEW

3. CONFORMS TO JEDEC MS—034—AAN—1 (DEPOPULAT

Figure 7: FF896 Flip-Chip Fine-Pitch BGA Package Specifications

FF1152 Flip-Chip Fine-Pitch BGA Package

As shown in Table 12, XC2V3000, XC2V4000, XC2V6000, and XC2V8000 Virtex-Il devices are available in the FF1152
flip-chip fine-pitch BGA package. Pins in each of these devices are the same, except for the pin differences in the XC2V3000
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
1 I0_L93P_1 F17
1 I0_L92N_1 G16
1 I0_L92P_1 G17
1 [O_L91IN_1 C16
1 I0_L91P_1/VREF_1 C15
1 I0_L84N_1 D14 NC
1 IO_L84P_1 D15 NC
1 IO_L83N_1 Ji7 NC
1 IO_L83P_1 K17 NC
1 I0_L82N_1 B17 NC
1 I0_L82P_1 Al7 NC
1 IO_L81IN_1/VREF_1 Al5 NC
1 IO_L81P_1 B16 NC
1 IO_L8ON_1 L17 NC
1 IO_L80OP_1 L16 NC
1 IO_L79N_1 Al13 NC
1 IO_L79P_1 Al4 NC
1 IO_L78N_1 C13
1 IO_L78P_1 Ci14
1 IO_L77N_1 K16
1 I0_L77P_1 K15
1 IO_L76N_1 B13
1 IO_L76P_1 B14
1 IO_L75N_1/VREF_1 F15
1 IO_L75P_1 G15
1 I0_L74N_1 H15
1 I0_L74P_1 H14
1 [O_L73N_1 All
1 I0_L73P_1 Al2
1 I0_L72N_1 E13
1 I0_L72P_1 E14
1 IO_L71N_1 J15
1 I0_L71P_1 Ji4
1 IO_L70N_1 D12
1 IO_L70P_1 D13
1 IO_L69N_1/VREF_1 F14
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
6 IO_L29P_6 AF31
6 IO_L29N_6 AG31
6 IO_L30P_6 AF32
6 IO_L30N_6 AG32
6 IO_L43P_6 AC25
6 IO_L43N_6 AB25
6 IO_L44P_6 AJ33
6 IO_L44N_6 AH33
6 IO_L45P_6 AE31
6 IO_L45N_6/VREF_6 AD32
6 IO_L46P_6 AD27
6 IO_L46N_6 AC27
6 IO_L47P_6 AJ34
6 IO_L47N_6 AH34
6 IO_L48P_6 AE30
6 IO_L48N_6 AD30
6 IO_L49P_6 AC26
6 IO_L49N_6 AB26
6 IO_L50P_6 AD29
6 IO_L50N_6 AC29
6 IO_L51P_6 AF33
6 IO_L51N_6/VREF_6 AG33
6 IO_L52P_6 AC28
6 IO_L52N_6 AB28
6 IO_L53P_6 AF34
6 IO_L53N_6 AE33
6 IO_L54P_6 AB27
6 IO_L54N_6 AA27
6 IO_L67P_6 AA25
6 IO_L67N_6 Y25
6 IO_L68P_6 AD33
6 IO_L68N_6 AC33
6 IO_L69P_6 AC32
6 IO_L69N_6/VREF_6 AB32
6 IO_L70P_6 AA26
6 IO_L70N_6 Y26
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Table 13: FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number | No Connect in the XC2V4000 | No Connect in the XC2V6000
4 I0_L08P_4 AL12 NC
4 IO_LO9N_4 AP9 NC
4 IO_LO9P_4/VREF_4 AP8 NC
4 IO_L10ON_4 AV6 NC
4 IO_L10P_4 AV5 NC
4 IO_L11N_4 AM11 NC
4 I0_L11P_4 AM12 NC
4 I0O_L12N_4 AN10 NC
4 I0_L12P_4 AN9 NC
4 IO_L19N_4 AU8
4 IO_L19P_4 AU7
4 IO_L20N_4 AH14
4 IO_L20P_4 AH15
4 IO_L21N_4 AT8
4 IO_L21P_4/VREF_4 AT7
4 IO_L22N_4 AW7
4 I0_L22P_4 AWG6
4 IO_L23N_4 AK13
4 I0_L23P_4 AK14
4 IO_L24N_4 AR10
4 I0_L24P_4 AR9
4 IO_L25N_4 AVS8
4 IO_L25P_4 AV7
4 IO_L26N_4 AJl4
4 I0_L26P_4 AJ15
4 IO_L27N_4 AP11
4 I0_L27P_4/VREF_4 AP10
4 IO_L28N_4 AU10
4 I0_L28P_4 AU9
4 IO_L29N_4 AL13
4 I0_L29P_4 AL14
4 IO_L30N_4 AN12
4 IO_L30P_4 AN11
4 IO_L31N_4 AW9 NC
4 I0_L31P_4 AWS NC
4 I0_L32N_4 AM13 NC
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Table 13: FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number | No Connect in the XC2V4000 | No Connect in the XC2V6000
7 I0_L26P_7 M31
7 I0_L26N_7 L31
7 I0_L25P_7 G38
7 IO_L25N_7 H38
7 I0_L24P_7 J34
7 I0_L24N_7 K34
7 I0_L23P_7 K32
7 I0_L23N_7 K31
7 I0_L22P_7 F39
7 I0_L22N_7 G39
7 I0_L21P_7/VREF_7 G36
7 IO_L21N_7 H36
7 I0_L20P_7 N28
7 IO_L20N_7 M28
7 I0_L19P_7 G37
7 IO_L19N_7 H37
7 I0_L12P_7 J33 NC
7 I0_L12N_7 K33 NC
7 I0_L11P_7 M29 NC
7 I0_L11N_7 L28 NC
7 IO_L10P_7 E38 NC
7 IO_LI1ON_7 F38 NC
7 I0_LO9P_7/VREF_7 G35 NC
7 IO_LO9N_7 H35 NC
7 I0_L08P_7 L30 NC
7 IO_LO8N_7 K29 NC
7 I0_LO7P_7 D39 NC
7 I0_LO7N_7 E39 NC
7 I0_LO6P_7 G34
7 IO_LO6N_7 H34
7 IO_LO5P_7 J32
7 IO_LO5N_7 H33
7 I0_L04P_7 F36
7 I0_LO4AN_7 F37
7 I0_LO3P_7/VREF_7 E36
7 IO_LO3N_7 F35
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Table 14: BF957 — XC2V2000, XC2Vv3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2Vv2000
NA DXP B28
NA VBATT D5
NA RSVD B4
NA VCCAUX B16
NA VCCAUX C2
NA VCCAUX C30
NA VCCAUX T2
NA VCCAUX T30
NA VCCAUX AJ2
NA VCCAUX AJ30
NA VCCAUX AK16
NA VCCINT K15
NA VCCINT K17
NA VCCINT L11
NA VCCINT L16
NA VCCINT L21
NA VCCINT M12
NA VCCINT M16
NA VCCINT M20
NA VCCINT N13
NA VCCINT N14
NA VCCINT N15
NA VCCINT N16
NA VCCINT N17
NA VCCINT N18
NA VCCINT N19
NA VCCINT P13
NA VCCINT P19
NA VCCINT R10
NA VCCINT R13
NA VCCINT R19
NA VCCINT R22
NA VCCINT T11
NA VCCINT T12
NA VCCINT T13
NA VCCINT T19
NA VCCINT T20
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