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Virtex-ll Platform FPGAs: Functional Description
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Figure 7: Virtex-ll /O Banks: Top View for Wire-Bond
Packages (CS/CSG, FG/FGG, & BG/BGG)

Some input standards require a user-supplied threshold
voltage (Vggef), and certain user-1/0 pins are automatically
configured as VRgp inputs. Approximately one in six of the
I/O pins in the bank assume this role.
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Figure 8: Virtex-ll /O Banks: Top View for Flip-Chip
Packages (FF & BF)

VRreg pins within a bank are interconnected internally, and
consequently only one Vggg voltage can be used within
each bank. However, for correct operation, all Vggg pins in
the bank must be connected to the external reference volt-
age source.

The Voo and the Vg pins for each bank appear in the
device pinout tables. Within a given package, the number of
Vger and Vg pins can vary depending on the size of
device. In larger devices, more |/O pins convert to Vg
pins. Since these are always a superset of the Vygg pins
used for smaller devices, it is possible to design a PCB that
permits migration to a larger device if necessary.

All Vger pins for the largest device anticipated must be con-
nected to the Vggfg voltage and not used for I/O. In smaller

devices, some Vo pins used in larger devices do not con-
nect within the package. These unconnected pins can be
left unconnected externally, or, if necessary, they can be
connected to V¢ to permit migration to a larger device.

Rules for Combining I/O Standards in the Same Bank

The following rules must be obeyed to combine different
input, output, and bi-directional standards in the same bank:

1. Combining output standards only. Output standards
with the same output V¢ requirement can be
combined in the same bank.

Compatible example:
SSTL2_l and LVDS_25_DCI outputs
Incompatible example:
SSTL2_| (output Voo = 2.5V) and
LVCMOS33 (output Ve = 3.3V) outputs

2. Combining input standards only. Input standards
with the same input Vg and input Vygg requirements
can be combined in the same bank.

Compatible example:
LVCMOS15 and HSTL_IV inputs
Incompatible example:
LVCMOS15 (input Voo = 1.5V) and
LVCMOS18 (input Voo = 1.8V) inputs
Incompatible example:
HSTL_I_DCI_18 (Vggr = 0.9V) and
HSTL_IV_DCI_18 (Vger = 1.1V) inputs

3. Combining input standards and output standards.
Input standards and output standards with the same
input Voo and output Vo requirement can be
combined in the same bank.

Compatible example:
LVDS_25 output and HSTL_| input
Incompatible example:
LVDS_25 output (output Voo = 2.5V) and
HSTL_I_DCI_18 input (input Vggo = 1.8V)

4. Combining bi-directional standards with input or
output standards. When combining bi-directional I/O
with other standards, make sure the bi-directional
standard can meet rules 1 through 3 above.

5. Additional rules for combining DCI I/O standards.

a. No more than one Single Termination type (input or
output) is allowed in the same bank.
Incompatible example:
HSTL_IV_DCI input and HSTL_III_DCI input
b. No more than one Split Termination type (input or
output) is allowed in the same bank.
Incompatible example:
HSTL_I_DCI input and HSTL_II_DCI input
The implementation tools will enforce these design rules.

Table 5 summarizes all standards and voltage supplies.
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Virtex-ll Platform FPGAs: Functional Description

Figure 12 provides examples illustrating the use of the SSTL2_|_DCI, SSTL2_II_DCI, SSTL3_I_DCI, and SSTL3_II_DCI I/O
standards. For a complete list, see the Virtex-ll Platform FPGA User Guide.
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- -—— | - -——
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250"
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e 2L | Virexli DI Virex| DG | |Virlex!1 DG
VRN =VRP =R =27 VRN =VRP =R =2 VRN =VRP =R =27 VRN =VRP =R =7
50 Q 50 Q 50 Q 50 Q
Notes:

1. The SSTL-compatible 25Q series resistor is accounted for in the DCI buffer, and it is not DCI controlled.
2. Zg is the recommended PCB trace impedance.

Figure 12: SSTL DCI Usage Examples
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Virtex-ll Platform FPGAs: Functional Description

BUFGCE

DS031_62_101200

Figure 42: Virtex-ll BUFGCE Function

If the CE input is inactive (Low) prior to the incoming rising
clock edge, the following clock pulse does not pass through
the clock buffer, and the output stays Low. Any level change
of CE during the incoming clock High time has no effect. CE
must not change during a short setup window just prior to
the rising clock edge on the BUFGCE input I. Violating this
setup time requirement can result in an undefined runt
pulse output.

BUFGMUX

BUFGMUX can switch between two unrelated, even asyn-
chronous clocks. Basically, a Low on S selects the 10 input,
a High on S selects the 11 input. Switching from one clock to
the other is done in such a way that the output High and Low
time is never shorter than the shortest High or Low time of
either input clock. As long as the presently selected clock is
High, any level change of S has no effect .

BUFGMUX

0
|

S
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Figure 43: Virtex-ll BUFGMUX Function

If the presently selected clock is Low while S changes, or if
it goes Low after S has changed, the output is kept Low until
the other ("to-be-selected") clock has made a transition
from High to Low. At that instant, the new clock starts driv-
ing the output.

The two clock inputs can be asynchronous with regard to
each other, and the S input can change at any time, except
for a short setup time prior to the rising edge of the presently
selected clock (10 or 11). Violating this setup time require-
ment can result in an undefined runt pulse output.

All Virtex-1l devices have 16 global clock multiplexer buffers.
Figure 44 shows a switchover from 10 to I1.
* The current clock is CLKO.

e S is activated High.

* If CLKOis currently High, the multiplexer waits for CLKO
to go Low.

* Once CLKO is Low, the multiplexer output stays Low

until CLK1 transitions High to Low.

e When CLK1 transitions from High to Low, the output
switches to CLK1.

* No glitches or short pulses can appear on the output.

Wait for Low

|
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| e | - |
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ouTt | _—— N ————
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Figure 44: Clock Multiplexer Waveform Diagram

Local Clocking

In addition to global clocks, there are local clock resources
in the Virtex-Il devices. There are more than 72 local clocks
in the Virtex-Il family. These resources can be used for
many different applications, including but not limited to
memory interfaces. For example, even using only the left
and right 1O banks, Virtex-1l FPGAs can support up to 50
local clocks for DDR SDRAM. These interfaces can operate
beyond 200 MHz on Virtex-Il devices.

Digital Clock Manager (DCM)

The Virtex-Il DCM offers a wide range of powerful clock
management features.

* Clock De-skew: The DCM generates new system
clocks (either internally or externally to the FPGA),
which are phase-aligned to the input clock, thus
eliminating clock distribution delays.

* Frequency Synthesis: The DCM generates a wide
range of output clock frequencies, performing very
flexible clock multiplication and division.

¢ Phase Shifting: The DCM provides both coarse phase
shifting and fine-grained phase shifting with dynamic
phase shift control.

The DCM utilizes fully digital delay lines allowing robust
high-precision control of clock phase and frequency. It also
utilizes fully digital feedback systems, operating dynamically
to compensate for temperature and voltage variations dur-
ing operation.

Up to four of the nine DCM clock outputs can drive inputs to
global clock buffers or global clock multiplexer buffers simul-
taneously (see Figure 45). All DCM clock outputs can simul-
taneously drive general routing resources, including routes
to output buffers.
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Virtex-ll Platform FPGAs: DC and Switching Characteristics

Extended LVDS DC Specifications (LVDSEXT_33 & LVDSEXT_25)

Table 9: Extended LVDS DC Specifications

DC Parameter Symbol Conditions Min Typ Max Units
Supply Voltage Veeco 3.30r2.5 \
Output High voltage for Q and Q Vou Rt = 100 Q across Q and Q signals 1.785 \Y
Output Low voltage for Q and Q VoL Rt = 100 Q across Q and Q signals 0.705 \
Differentirfll out_put volta_ge (Q, - Q). Vobirr Rt = 100 Q across Q and Q signals 440 820 mV
Q = High (Q - Q), Q = High
Output common-mode voltage Vocm Rt = 100 Q across Q and Q signals 1.125 1.200 1.375 \
Differenti'al ingut voltage (Q__ Q. ViDIFe Common-mode input voltage = 1.25 V 100 350 N/A mV
Q =High (Q—-Q), Q = High
Input common-mode voltage Vicm Differential input voltage = £350 mV 0.2 1.25 Veco—0.5 \

LVPECL DC Specifications

These values are valid when driving a 100 Q differential
load only, i.e., a 100 Q resistor between the two receiver
pins. The Vgy levels are 200 mV below standard LVPECL

levels and are compatible with devices tolerant of lower

Table 10: LVPECL DC Specifications

common-mode ranges. Table 10 summarizes the DC output
specifications of LVPECL. For more information on using
LVPECL, see the Virtex-Il User Guide.

DC Parameter Min Max Min Max Min Max Units

Veeo 3.0 3.3 3.6 Vv

Vo 1.8 2.11 1.92 2.28 213 2.41 V

VoL 0.96 1.27 1.06 1.43 1.30 1.57 V

ViH 1.49 2.72 1.49 2.72 1.49 2.72 \

Vi 0.86 2.125 0.86 2.125 0.86 2.125 \

Differential Input Voltage 0.3 - 0.3 - 0.3 - Vv
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Virtex-ll Platform FPGAs: DC and Switching Characteristics

Table 15: 10B Input Switching Characteristics Standard Adjustments (Continued)

IOSTANDARD Timing Speed Grade
Description Attribute Parameter -6 -5 -4 Units

LVDCI, 3.3V, Half-Impedance LvVDCI_Dv2_33 TiLvbcl_pv2 33 0.00 | 0.00 | 0.00 ns
LVDCI, 2.5V, Half-Impedance LVDCI_DV2_25 Tuvocipvz 2s | 011 | 011 | 012 | ns
LVDCI, 1.8V, Half-Impedance LvDCI_Dv2_18 Tivpci_pve_ 18 0.42 | 0.43 | 0.49 ns
LVDCI, 1.5V, Half-Impedance LVDCI_DV2_15 Tiwvool pve 15 | 0.98 | 1.00 | 1.14 ns
HSLVDCI (High-Speed Low-Voltage DCI), 1.5V HSLVDCI_15 TiHsLvDCl_ 15 0.42 0.42 0.48 ns
HSLVDCI, 1.8V HSLVDCI_18 TiHsLVDCI 18 052 | 053 | 0.60 ns
HSLVDCI, 2.5V HSLVDCI_25 TiHSLVDCI 25 0.42 | 0.42 | 048 ns
HSLVDCI, 3.3V HSLVDCI_33 TiHsLVDCI 33 0.42 | 042 | 0.48 ns
GTL (Gunning Transceiver Logic) with DCI GTL_DCI T\eTL_DCI 042 | 0.42 | 048 ns
GTL Plus with DCI GTLP_DCI TigTLP DCI 042 | 042 | 048 | ns
HSTL (High-Speed Transceiver Logic), Class I, with DCI HSTL_I_DCI TiHsTL I DCI 042 | 0.42 | 048 ns
HSTL, Class I, with DCI HSTL_II_DCI TIHSTL_1l_DCI 0.42 | 0.42 | 0.48 ns
HSTL, Class Ill, with DCI HSTL_IlI_DCI TIHSTL_II_DCI 042 | 042 | 048 | ns
HSTL, Class IV, with DCI HSTL_IV_DCI TiHSTL IV DCI 042 | 042 | 048 | ns
HSTL, Class I, 1.8V, with DCI HSTL_I_DCI_18 TiHsTL I DCL 18 | 042 | 042 | 0.48 ns
HSTL, Class Il, 1.8V, with DCI HSTL_IILDCI_18 | TjstLnpciis | 042 | 042 | 048 | ns
HSTL, Class Ill, 1.8V, with DCI HSTL_II_DCI_18 | TjstL m pci1s | 042 | 0.42 | 0.48 | ns
HSTL, Class IV, 1.8V, with DCI HSTL_IV_DCI_18 | TiustL v poi1s | 042 | 0.42 | 0.48 ns
SSTL (Stub Series Terminated Logic), Class |, 1.8V, with DCI SSTL18_I_DCI TissTL18_I_DCI 042 | 0.42 | 048 ns
SSTL, Class I, 1.8V, with DCI SSTL18_II_DCI TisstLis i pcl | 042 | 0.42 | 048 | ns
SSTL, Class |, 2.5V, with DCI SSTL2_I_DCI TissTL2 1 DCI 0.42 | 042 | 0.48 ns
SSTL, Class Il, 2.5V, with DCI SSTL2_II_DCI TissTL2. 1L DCI 042 | 042 | 048 | ns
SSTL, Class |, 3.3V, with DCI SSTL3_I_DCI TissTL3 | DCI 035 | 0.35 | 040 | ns
SSTL, Class II, 3.3V, with DCI SSTL3_II_DCI TissTL3_I1DCI 0.35 | 0.35 | 0.40 ns
LVDS (Low-Voltage Differential Signaling), 2.5V, with DCI LvDS_25_DCI T\Lvbs_25_pcI 0.60 0.60 0.69 ns
LVDS, 3.3V, with DCI LVDS_33_DClI TiLvDs 33 DCI 0.60 | 0.60 | 0.69 ns
LVDSEXT (LVDS Extended Mode), 2.5V, with DCI LVDSEXT_25_DCl | TyypsexT 25 pci | 0.58 | 0.59 | 0.79 ns
LVDSEXT, 3.3V, with DCI LVDSEXT_33_DCl | Tyypsext 33 pci | 0.56 | 0.56 | 0.65 ns
Notes:

1. Input timing for LVTTL is measured at 1.4V. For other I/O standards, see Table 18.
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Virtex-ll Platform FPGAs: DC and Switching Characteristics

Output Clock Jitter

Table 40: Output Clock Jitter

Speed Grade
Description Symbol Constraints -6 -5 -4 Units
Clock Synthesis Period Jitter
CLKO CLKOUT_PER_JITT_O +100 +100 +100 ps
CLK90 CLKOUT_PER_JITT_90 +150 +150 +150 ps
CLK180 CLKOUT_PER_JITT_180 +150 +150 +150 ps
CLK270 CLKOUT_PER_JITT_270 +150 +150 +150 ps
CLK2X, CLK2X180 CLKOUT_PER_JITT_2X +200 +200 +200 ps
CLKDV (integer division) CLKOUT_PER_JITT_DVA1 +150 +150 +150 ps
CLKDV (non-integer division) CLKOUT_PER_JITT_DV2 +300 +300 +300 ps
CLKFX, CLKFX180 CLKOUT_PER_JITT_FX Note 1 | Note 1 | Note 1 ps
Notes:
1. Values for this parameter are available at www.xilinx.com.
Output Clock Phase Alignment
Table 41: Output Clock Phase Alignment
Speed Grade
Description Symbol Constraints -6 -5 -4 Units
Phase Offset Between CLKIN and CLKFB
CLKIN/CLKFB CLKIN_CLKFB_PHASE +50 +50 +50 ps
Phase Offset Between Any DCM Outputs
All CLK outputs CLKOUT_PHASE +140 +140 +140 ps
Duty Cycle Precision
DLL outputs(!) CLKOUT_DUTY_CYCLE_DLL®) +150 +150 +150 ps
CLKFX outputs CLKOUT_DUTY_CYCLE_FX +100 +100 +100 ps
Notes:
1. "DLL outputs" is used here to describe the outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.
2. CLKOUT_DUTY_CYCLE_DLL applies to the 1X clock outputs (CLKO, CLK90, CLK180, and CLK270) only if
DUTY_CYCLE_CORRECTION = TRUE.
3. Specification also applies to PSCLK.
DS031-3 (v3.5) November 5, 2007 www.xilinx.com Module 3 of 4
Product Specification 37


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

S XIuNXe

Virtex-ll 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

5 IO_L70N_5 W11

5 I0_L70P_5 Y10

5 IO_L69N_5/VREF_5 Y11

5 I0_L69P_5 AA11

5 IO_L67N_5 AF9

5 I0_L67P_5 AF8

5 I0_L54N_5 AE9

5 I0_L54P_5 AD9

5 IO_L52N_5 AB10

5 I0_L52P_5 AA10

5 IO_L51N_5/VREF_5 AD10

5 I0_L51P_5 AC10

5 IO_L49N_5 AES8

5 I0_L49P_5 AF7

5 I0_L28N_5 ADS8 NC NC
5 I0_L28P_5 AC8 NC NC
5 IO_L27N_5/VREF_5 AB9 NC NC
5 I0_L27P_5 AC9 NC NC
5 IO_L25N_5 AA9 NC NC
5 I0_L25P_5 Y9 NC NC
5 I0_L24N_5 AF6

5 I0_L24P_5 AE6

5 I0O_L22N_5 AB8

5 I0_L22P_5 AA8

5 IO_L21N_5/VREF_5 AC7

5 I0_L21P_5 AD7

5 IO_L19N_5 AF5

5 IO_L19P_5 AE5

5 IO_LO6N_5 AF4

5 I0_LO6P_5 AE4

5 IO_LO5N_5/VRP_5 AF3

5 IO_LO5P_5/VRN_5 AE3

5 I0_LO4N_5 Y8

5 IO_LO4P_5/VREF_5 Y7

5 IO_LO3N_5/D4/ALT_VRP_5 AB7

5 IO_LO3P_5/D5/ALT_VRN_5 AA7

5 IO_LO2N_5/D6 AD6
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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

6 IO_L91N_6 P4

6 IO_L93P_6 N4

6 I0_L93N_6/VREF_6 N3

6 I0_L94P_6 N6

6 IO_L94N_6 N5

6 I0_L96P_6 N8

6 IO_L96N_6 N7

7 I0_L96P_7 N2

7 IO_L96N_7 M1

7 I0_L94P_7 M2

7 IO_L94N_7 M3

7 I0_L93P_7/VREF_7 M4

7 IO_L93N_7 M5

7 I0_L91P_7 M6

7 IO_L91N_7 M7

7 IO_L73P_7 M8 NC
7 IO_L73N_7 L8 NC
7 I0_L72P_7 L1 NC
7 IO_L72N_7 K1 NC
7 IO_L70P_7 K2 NC
7 IO_L70N_7 K3 NC
7 I0_L69P_7/VREF_7 L3 NC
7 IO_L69N_7 L4 NC
7 IO_L67P_7 L5 NC
7 IO_L67N_7 L7 NC
7 IO_L54P_7 J1

7 IO_L54N_7 H1

7 I0_L52P_7 J2

7 IO_L52N_7 J3

7 I0_L51P_7/VREF_7 J4

7 IO_L51N_7 J5

7 I0_L49P_7 K5

7 IO_L49N_7 K6

7 I0_L48P_7 F1

7 IO_L48N_7 F2
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Table 10: BG728 BGA — XC2V3000

Bank Pin Description Pin Number
1 10_L94N_1 C15
1 10_L94P_1/VREF_1 D15
1 I0_L93N_1 E15
1 I0_L93P_1 F15
1 10_L92N_1 G15
1 10_L92P_1 H15
1 I0_L91N_1 J15
1 I0_L91P_1/VREF_1 J16
1 I0_L78N_1 A16
1 I0_L78P_1 B16
1 IO_L76N_1 D16
1 I0_L76P_1 E16
1 IO_L75N_1/VREF_A1 F16
1 I0_L75P_1 F17
1 I0_L73N_1 H16
1 I0_L73P_1 H17
1 I0_L72N_1 A17
1 I0_L72P_1 B17
1 IO_L70N_A1 C17
1 IO_L70P_1 D17
1 IO_L69N_1/VREF_1 G18
1 I0_L69P_1 G17
1 I0_L67N_1 A18
1 I0_L67P_1 B18
1 10_L54N_1 ci8
1 I0_L54P_1 D18
1 I0_L52N_1 E18
1 I0_L52P_1 F18
1 IO_L51N_1/VREF_1 H19
1 I0_L51P_1 H18
1 I0_L49N_1 A19
1 10_L49P_1 A20
1 IO_L30N_1 B19
1 I0_L30P_1 C19
1 I0_L28N_1 D19
1 I0_L28P_1 E19
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Table 10: BG728 BGA — XC2V3000

Bank Pin Description Pin Number
2 I0_L70P_2 N19
2 IO_L72N_2 M22
2 I0_L72P_2 M23
2 IO_L73N_2 M24
2 I0_L73P_2 N24
2 IO_L75N_2 M26
2 I0_L75P_2/VREF_2 M27
2 IO_L76N_2 N20
2 I0_L76P_2 N21
2 IO_L78N_2 N22
2 I0_L78P_2 N23
2 IO_L91N_2 N25
2 I0_L91P_2 P25
2 IO_L93N_2 N26
2 I0_L93P_2/VREF_2 N27
2 I0O_L94N_2 P20
2 I0_L94P_2 P21
2 IO_L96N_2 P22
2 I0_L96P_2 P23
3 IO_L96N_3 R27
3 I0_L96P_3 R26
3 I0_L94N_3 R25
3 I0_L94P_3 R24
3 IO_L93N_3/VREF_3 R23
3 I0_L93P_3 T23
3 IO_L91N_3 R22
3 I0_L91P_3 R21
3 IO_L78N_3 R20
3 I0_L78P_3 R19
3 I0O_L76N_3 T27
3 I0_L76P_3 T26
3 IO_L75N_3/VREF_3 T24
3 I0_L75P_3 u24
3 IO_L73N_3 T22
3 I0_L73P_3 u22
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
NA GND AE32
NA GND AE3
NA GND AC30
NA GND AC5
NA GND AA28
NA GND AA21
NA GND AA20
NA GND AA19
NA GND AA18
NA GND AA17
NA GND AA16
NA GND AA15
NA GND AA14
NA GND AA7
NA GND Y33
NA GND Y21
NA GND Y20
NA GND Y19
NA GND Y18
NA GND Y17
NA GND Y16
NA GND Y15
NA GND Y14
NA GND Y2
NA GND W26
NA GND W21
NA GND W20
NA GND W19
NA GND W18
NA GND W17
NA GND W16
NA GND W15
NA GND W14
NA GND W9
NA GND Va1
NA GND V20
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Virtex-ll Platform FPGAs: Pinout Information

FF1152 Flip-Chip Fine-Pitch BGA Package Specifications (1.00mm pitch)
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Figure 8: FF1152 Flip-Chip Fine-Pitch BGA Package Specifications
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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
2 I0_L81P_2/VREF_2 us
2 IO_L82N_2 V2
2 I0_L82P_2 u2
2 IO_L83N_2 V8
2 I0_L83P_2 w8
2 IO_L84N_2 w7
2 I0_L84P_2 V7
2 IO_L91N_2 Wi+
2 IO_L91P_2 V1
2 IO_L92N_2 Y11
2 I0_L92P_2 Y12
2 IO_L93N_2 w4
2 I0_L93P_2/VREF_2 V4
2 IO_L94N_2 w2
2 I0_L94P_2 W3
2 IO_L95N_2 Y8
2 I0_L95P_2 Y9
2 IO_L96N_2 W5
2 I0_L96P_2 W6
3 IO_L96N_3 AB8
3 IO_L96P_3 AA8
3 IO_L95N_3 Y3
3 IO_L95P_3 AA3
3 IO_L94N_3 Y6
3 10_L94P_3 AA6
3 IO_L93N_3/VREF_3 AB9
3 IO_L93P_3 AA9
3 I0_L92N_3 AAT1
3 I0_L92P_3 AB1
3 IO_L91N_3 Y5
3 I0_L91P_3 AA5
3 I0_L84N_3 AB10
3 I0_L84P_3 AA10
3 IO_L83N_3 AA2
3 IO_L83P_3 AB2
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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
3 I0_L34N_3 AH6 NC
3 I0O_L34P_3 AJ6 NC
3 I0_L33N_3/VREF_3 AJ8 NC
3 IO_L33P_3 AH8 NC
3 I0_L32N_3 ALA1 NC
3 I0_L32P_3 AMA1 NC
3 IO_L31N_3 AH7 NC
3 I0_L31P_3 AJ7 NC
3 IO_L30N_3 AH10
3 IO_L30P_3 AG10
3 IO_L29N_3 AK3
3 I0_L29P_3 AL3
3 I0_L28N_3 AK4
3 I0_L28P_3 AL4
3 I0_L27N_3/VREF_3 AJ9
3 I0_L27P_3 AH9
3 IO_L26N_3 AM2
3 I0_L26P_3 AN2
3 IO_L25N_3 AK5
3 I0_L25P_3 AL5
3 I0_L24N_3 AK9
3 I0_L24P_3 AK8
3 IO_L23N_3 ANA1
3 I0_L23P_3 AP1
3 I0_L22N_3 AK6
3 I0_L22P_3 AL6
3 IO_L21N_3/VREF_3 AH12
3 I0_L21P_3 AG12
3 IO_L20N_3 AM3
3 I0_L20P_3 AN3
3 IO_L19N_3 AM4
3 I0_L19P_3 AN4
3 IO_L12N_3 AJ12 NC
3 I0_L12P_3 AH11 NC
3 IO_L11N_3 AP2 NC
3 I0_L11P_3 AR2 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
4 I0_L08P_4 AL12 NC
4 IO_LO9N_4 AP9 NC
4 IO_LO9P_4/VREF_4 AP8 NC
4 IO_L10N_4 AV6 NC
4 IO_L10P_4 AV5 NC
4 IO_L11N_4 AM11 NC
4 I0_L11P_4 AM12 NC
4 IO_L12N_4 AN10 NC
4 I0_L12P_4 AN9 NC
4 IO_L19N_4 AUS8
4 I0_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 AW6
4 IO_L23N_4 AK13
4 I0O_L23P_4 AK14
4 IO_L24N_4 AR10
4 I0_L24P_4 AR9
4 IO_L25N_4 AVS8
4 I0_L25P_4 AV7
4 IO_L26N_4 AJ14
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 IO_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 IO_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
NA VCCINT AE18
NA VCCINT AE17
NA VCCINT AE16
NA VCCINT AE15
NA VCCINT AD25
NA VCCINT AD24
NA VCCINT AD16
NA VCCINT AD15
NA VCCINT AC25
NA VCCINT AC15
NA VCCINT AB25
NA VCCINT AB15
NA VCCINT AA25
NA VCCINT AA15
NA VCCINT Y27
NA VCCINT Y26
NA VCCINT Y25
NA VCCINT Y15
NA VCCINT Y14
NA VCCINT Y13
NA VCCINT W25
NA VCCINT W15
NA VCCINT V25
NA VCCINT V15
NA VCCINT u25
NA VCCINT ui5
NA VCCINT T25
NA VCCINT T24
NA VCCINT T16
NA VCCINT T15
NA VCCINT R25
NA VCCINT R24
NA VCCINT R23
NA VCCINT R22
NA VCCINT R21
NA VCCINT R20
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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
NA GND AC20
NA GND AC19
NA GND AC18
NA GND AC17
NA GND AC16
NA GND AC8
NA GND AC4
NA GND AB24
NA GND AB23
NA GND AB22
NA GND AB21
NA GND AB20
NA GND AB19
NA GND AB18
NA GND AB17
NA GND AB16
NA GND AA24
NA GND AA23
NA GND AA22
NA GND AA21
NA GND AA20
NA GND AA19
NA GND AA18
NA GND AA17
NA GND AA16
NA GND Y39
NA GND Y36
NA GND Y33
NA GND Y30
NA GND Y24
NA GND Y23
NA GND Y22
NA GND Y21
NA GND Y20
NA GND Y19
NA GND Y18
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BF957 Flip-Chip BGA Package

As shown in Table 14, XC2V2000, XC2V3000, XC2V4000, and XC2V6000 Virtex-ll devices are available in the BF957
package. Pins in each of these devices are the same, except for the pin differences in the XC2V2000 device shown in the
No Connect column. Following this table are the BF957 Flip-Chip BGA Package Specifications (1.27mm pitch).

Table 14: BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
0 IO_LO1IN_O H23
0 IO_LO1P_0 H22
0 IO_LO2N_O G24
0 IO_LO2P_0 E25
0 IO_LO3N_0/VRP_O B29
0 IO_LO3P_O/VRN_O c27
0 IO_LO4N_0/VREF_O F24
0 IO_LO4P_0 F23
0 IO_LO5N_O D26
0 IO_LO5P_0 D25
0 IO_LO6N_O A28
0 IO_LO6P_0 A27
0 IO_L19N_O J22
0 IO_L19P_0 J21
0 IO_L20N_O G23
0 IO_L20P_0 G22
0 IO_L21N_0 B27
0 I0_L21P_0O/VREF_0 B26
0 IO_L22N_0 K20
0 I0_L22P_0 K19
0 IO_L23N_0 C26
0 IO_L23P_0 C24
0 IO_L24N_0 D24
0 I0_L24P_0 D23
0 IO_L25N_0 E24 NC
0 IO_L25P_0 E23 NC
0 IO_L26N_0 G21 NC
0 I0_L26P_0 G20 NC
0 IO_L27N_0 A26 NC
0 I0_L27P_0O/VREF_0 A25 NC
0 IO_L29N_0 H21 NC
0 IO_L29P_0 H20 NC
0 IO_L30N_O B25 NC
0 IO_L30P_0 B23 NC
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Table 14: BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
5 I0_L24P_5 AG23
5 IO_L23N_5 AE22
5 I0_L23P_5 AE23
5 IO_L22N_5 AK25
5 I0_L22P_5 AK26
5 IO_L21N_5/VREF_5 AH25
5 IO_L21P_5 AG25
5 IO_L20N_5 AB21
5 IO_L20P_5 AC22
5 IO_L19N_5 AL27
5 IO_L19P_5 AL28
5 IO_LOBN_5 AK27
5 IO_LO6P_5 AJ27
5 IO_LO5N_5/VRP_5 AD23
5 IO_LO5P_5/VRN_5 AE24
5 IO_LO4N_5 AJ26
5 I0_L04P_5/VREF_5 AH26
5 IO_LO3N_5/D4/ALT_VRP_5 AF23
5 IO_LO3P_5/D5/ALT_VRN_5 AF24
5 IO_LO2N_5/D6 AG24
5 I0_L02P_5/D7 AF25
5 I0_LO1N_5/RDWR_B AK28
5 IO_LO1P_5/CS_B AK29
6 IO_LO1P_6 AF27
6 IO_LO1IN_6 AF28
6 IO_LO2P_6/VRN_6 AE26
6 IO_LO02N_6/VRP_6 AE27
6 IO_LO3P_6 AH29
6 IO_LO3N_6/VREF_6 AH30
6 IO_L04P_6 AB22
6 IO_LO4N_6 AB23
6 IO_LO5P_6 AG28
6 IO_LO5N_6 AG29
6 IO_LO6P_6 AH31
6 IO_LO6N_6 AG31
6 IO_L19P_6 AA22
6 IO_L19N_6 Y22
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Table 14: BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
NA VCCINT T21
NA VCCINT u1o
NA VCCINT u13
NA VCCINT u19
NA VCCINT u22
NA VCCINT V13
NA VCCINT V19
NA VCCINT W13
NA VCCINT W14
NA VCCINT W15
NA VCCINT W16
NA VCCINT W17
NA VCCINT w18
NA VCCINT W19
NA VCCINT Y12
NA VCCINT Y16
NA VCCINT Y20
NA VCCINT AA11
NA VCCINT AA16
NA VCCINT AA21
NA VCCINT AB15
NA VCCINT AB17
NA GND A2
NA GND A3
NA GND A16
NA GND A29
NA GND A30
NA GND B1
NA GND B2
NA GND B8
NA GND B24
NA GND B30
NA GND B31
NA GND C1
NA GND C3
NA GND C29
NA GND C31
NA GND D4
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