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Pinout Information

Introduction

This section describes the pinouts for Virtex-II devices in the following packages:
® (S144: wire-bond chip-scale ball grid array (BGA) of 0.80 mm pitch

® FG256, FG456, and FG676: wire-bond fine-pitch BGA of 1.00 mm pitch

® FF896, FF1152, FF1517: flip-chip fine-pitch BGA of 1.00 mm pitch

® BGS575 and BG728: wire-bond BGA of 1.27 mm pitch

® BF957: flip-chip BGA of 1.27 mm pitch

All of the devices supported in a particular package are pinout compatible and are listed in
the same table (one table per package). In addition, the FG456 and FG676 packages are
compatible, as are the FF896 and FF1152 packages. Pins that are not available for the
smallest devices are listed in right-hand columns.

Each device is split into eight I/O banks to allow for flexibility in the choice of I/O
standards (see the Virtex-ll Data Sheet). Global pins, including JTAG, configuration, and
power/ground pins, are listed at the end of each table. Table 4-1 provides definitions for all
pin types.

The FG256 pinouts (Table 4-2) is included as an example. All Virtex-1I pinout tables are
available on the distribution CD-ROM, or on the www.xilinx.com website.

Pin Definitions

Table 4-1 provides a description of each pin type listed in Virtex-II pinout tables.

Table 4-1: Virtex-ll Pin Definitions

Pin Name ‘ Direction Description
User I/O Pins
IO_LXXY_# Input/Output | All user I/O pins are capable of differential signalling and can implement

LVDS, ULVDS, BLVDS, or LDT pairs. Each user I/O is labeled
“TO_LXXY_#”, where:

IO indicates a user I/O pin.

LXXY indicates a differential pair, with XX a unique pair in the bank and Y
= P/N for the positive and negative sides of the differential pair.

# indicates the bank number (0 through 7)

Dual-Function Pins

IO_LXXY_#/Z27Z7Z

The dual-function pins are labelled “IO_LXXY_#/ZZZ"”, where ZZZ can be
one of the following pins:

Per Bank - VRP, VRN, or VREF
Globally - GCLKX(S/P), BUSY/DOUT, INIT_B, DIN/DO - D7, RDWR_B,

or CS_B

With /ZZZ:

DIN/DO, D1, D2, | Input/Output | In SelectMAP mode, DO through D7 are configuration data pins. These pins

D3, D4, D5, D6, become user 1/Os after configuration, unless the SelectMAP port is retained.

D7 In bit-serial modes, DIN (D0) is the single-data input. This pin becomes a
user I/O after configuration.

CS_B Input In SelectMAP mode, this is the active-low Chip Select signal. The pin becomes
a user I/O after configuration, unless the SelectMAP port is retained.
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Table 4-1: Virtex-ll Pin Definitions (Continued)
Pin Name Direction Description

RDWR_B Input In SelectMAP mode, this is the active-low Write Enable signal. The pin
becomes a user 1/O after configuration, unless the SelectMAP port is retained.

BUSY/DOUT 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 down-
stream devices in a daisy-chain. The pin becomes a user I/O after configuration.

INIT_B Bidirectional | When Low, this pin indicates that the configuration memory is being

(open-drain) | cleared. When held Low, the start of configuration is delayed. During
configuration, a Low on this output indicates that a configuration data error
has occurred. The pin becomes a user I/O after configuration.

GCLKXx (S/P) Input These are clock input pins that connect to Global Clock Buffers. These pins
become regular user I/Os when not needed for clocks.

VRP Input This pin is for the DCI voltage reference resistor of P transistor (per bank).

VRN Input This pin is for the DCI voltage reference resistor of N transistor (per bank).

ALT_VRP Input This is the alternative pin for the DCI voltage reference resistor of P transistor.

ALT_VRN Input This is the alternative pin for the DCI voltage reference resistor of N transistor.

VREF Input These are input threshold voltage pins. They become user I/Os when an
external threshold voltage is not needed (per bank).

Dedicated Pins!

CCLK Input/Output | Configuration clock. Output in Master mode or Input in Slave mode.

PROG_B Input Active Low asynchronous reset to configuration logic. This pin has a
permanent weak pull-up resistor.

DONE Input/Output | DONE is a bidirectional signal with an optional internal pull-up resistor. As
an output, this pin indicates completion of the configuration process. As an
input, a Low level on DONE can be configured to delay the start-up sequence.

M2, M1, MO Input Configuration mode selection.

HSWAP_EN Input Enable I/O pullups during configuration.

TCK Input Boundary Scan Clock.

TDI Input Boundary Scan Data Input.

TDO Output Boundary Scan Data Output.

T™MS Input Boundary Scan Mode Select.

PWRDWN_B Input Power down pin.

Other Pins

DXN, DXP N/A Temperature-sensing diode pins (Anode: DXP, Cathode: DXN).

VBATT Input Decryptor key memory backup supply. (Do not connect if battery is not used.)

RSVD N/A Reserved pin - do not connect.

Veco Input Power-supply pins for the output drivers (per bank).

Veeaux Input Power-supply pins for auxiliary circuits.

VNt Input Power-supply pins for the internal core logic.

GND Input Ground.

Notes:

1. All dedicated pins (JTAG and configuration) are powered by V-caux (independent of the bank Vo voltage).
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FG256 Fine-Pitch BGA Package

As shown in Table 4-2, XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000 Virtex-II
devices are available in the FG256 fine-pitch BGA package. Pins in the XC2V250, XC2V500,
and XC2V1000 devices are the same. The No Connect column shows pin differences for the
XC2V40 and XC2V80 devices.

The FG256 pinout information (Table 4-2) is included as an example. All Virtex-1I pinout
tables are available on the distribution CD-ROM, or on the web (at http://www.xilinx.com).

Table 4-2: FG256 BGA — XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000

Bank Pin Description Pin No Connect l\!o Connect
Number | in XC2V40 | in XC2V80

0 IO_LOIN_O C4

0 I0_L01P_0 B4

0 I0_L02N_0 D5

0 I0_L02P_0 C5

0 I0_LO3N_0/VRP_0 B5

0 I0_L0O3P_0/VRN_0 A5

0 I0_L04N_0/VREEF_0 D6 NC NC
0 I0_L04P_0 Cé6 NC NC
0 I0_LO5N_0 B6 NC NC
0 I0_LO05P_0 A6 NC NC
0 I0_L92N_0 E6 NC NC
0 I0_L92P_0 E7 NC NC
0 I0_L93N_0 D7 NC NC
0 I0_L93P_0 Cc7 NC NC
0 I0_L94N_0/VREF_0 B7

0 I0_L94P_0 A7

0 I0_L95N_0/GCLK7P D8

0 10_L95P_0/GCLK6S C8

0 I0_L96N_0/GCLK5P B8

0 10_L96P_0/GCLK4S A8

1 I0_L96N_1/GCLK3P A9

1 10_L96P_1/GCLK2S B9

1 I0_L95N_1/GCLK1P 9

1 10_L95P_1/GCLKO0S D9

1 I0_L94N_1 A10

1 I0_L94P_1/VREF_1 B10

1 I0_L93N_1 C10 NC NC
1 I0_L93P_1 D10 NC NC
1 I0_L92N_1 E10 NC NC
1 10_L92P_1 E11 NC NC
1 I0_LO5N_1 All NC NC
1 I0_L05P_1 B11 NC NC
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Table 4-2: FG256 BGA — XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000
Bank Pin Description Pin No Connect No Connect
Number | in XC2V40 | in XC2V80
1 I0_LO04N_1 Cl11 NC NC
1 I0_L04P_1/VREF_1 D11 NC NC
1 I0_LO3N_1/VRP_1 Al2
1 I0_L03P_1/VRN_1 B12
1 I0_L02N_1 C12
1 I0_L02P_1 D12
1 IO_LOIN_1 B13
1 I0_LO01P_1 C13
2 IO_LOIN_2 C16
2 I0_L01P_2 D16
2 I0_L02N_2/VRP_2 D14
2 I0_L02P_2/VRN_2 D15
2 I0_LO3N_2 E13
2 I0_L03P_2/VREF_2 E14
2 I0_L04N_2 E15 NC
2 I0_L04P_2 El6 NC
2 I0_L06N_2 F13 NC
2 10_L06P_2 F14 NC
2 I0_L43N_2 F15 NC NC
2 10_143P_2 F16 NC NC
2 I0_L45N_2 F12 NC NC
2 10_L45P_2/VREF_2 G12 NC NC
2 I0_L9IN_2 G13 NC
2 I0_L91P_2 Gl4 NC
2 I0_1L93N_2 G15 NC
2 10_1L93P_2/VREF_2 Gl6 NC
2 I0_L94N_2 H13
2 10_L94P_2 H14
2 I0_L96N_2 H15
2 10_L96P_2 Hi6
3 I0_L96N_3 J16
3 I10_196P_3 J15
3 I0_194N_3 J14
3 10_L94P_3 J13
3 I0_L93N_3/VREEF_3 K16 NC
3 I10_1L93P_3 K15 NC
3 I0_L9IN_3 K14 NC
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Table 4-2: FG256 BGA — XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000

Bank Pin Description Pin No Connect No Connect
Number | in XC2V40 | in XC2V80
3 I0_1L91P_3 K13 NC
3 I0_L45N_3/VREF_3 K12 NC NC
3 10_L45P_3 L12 NC NC
3 10_L43N_3 L16 NC NC
3 10_L43P_3 L15 NC NC
3 I0_L06N_3 L14 NC
3 10_L06P_3 L13 NC
3 I0_L04N_3 M16 NC
3 10_L04P_3 M15 NC
3 IO_LO3N_3/VREEF_3 M14
3 10_L03P_3 M13
3 I0_L02N_3/VRP_3 N15
3 I0_L02P_3/VRN_3 N14
3 I0_LO1IN_3 N16
3 I0_L01P_3 P16
4 I0_LOIN_4/DOUT T14
4 I0_L01P_4/INIT_B T13
4 I0_L02N_4/D0 P13
4 10_L02P_4/D1 R13
4 I0_L03N_4/D2/ALT_VRP_4 N12
4 I0_L03P_4/D3/ALT_VRN_4 P12
4 I0_L04N_4/VREF 4 R12 NC NC
4 I0_L04P_4 T12 NC NC
4 I0_LO5N_4/VRP_4 N11 NC NC
4 I0_L05P_4/VRN_4 P11 NC NC
4 IO_L91IN_4/VREF 4 R11 NC NC
4 I0_L91P_4 T11 NC NC
4 I0_L92N_4 M11 NC NC
4 10_L92P_4 M10 NC NC
4 I0_L93N_4 N10 NC NC
4 I10_L93P_4 P10 NC NC
4 I0_L94N_4/VREF 4 R10
4 10_L94P_4 T10
4 I0_L95N_4/GCLK3S N9
4 10_L95P_4/GCLK2P P9
4 I0_L96N_4/GCLK1S R9
4 10_L96P_4/GCLKOP T9
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Table 4-2: FG256 BGA — XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000

Bank Pin Description Pin No Connect No Connect
Number | in XC2V40 | in XC2V80

5 I0_L96N_5/GCLK7S T8

5 10_L96P_5/GCLK6P R8

5 I0_L95N_5/GCLK5S P8

5 10_L95P_5/GCLK4P N8

5 I0_L94N_5 T7

5 10_194P_5/VREF_5 R7

5 I0_L93N_5 P7 NC NC
5 10_L93P_5 N7 NC NC
5 I0_L92N_5 M7 NC NC
5 10_L92P_5 M6 NC NC
5 I0_L9IN_5 T6 NC NC
5 I0_L91P_5/VREF_5 R6 NC NC
5 IO_LO5N_5/VRP_5 P6 NC NC
5 I0_LO5P_5/VRN_5 N6 NC NC
5 I0_L04N_5 T5 NC NC
5 10_L04P_5/VREF_5 R5 NC NC
5 I0_L03N_5/D4/ALT_VRP_5 P5

5 I0_L03P_5/D5/ALT_VRN_5 N5

5 I0_L02N_5/D6 R4

5 10_L02P_5/D7 P4

5 I0_LO0IN_5/RDWR_B T4

5 I0_L01P_5/CS_B T3

6 I0_L01P_6 P1

6 IO_LOIN_6 N1

6 I0_L02P_6/VRN_6 N3

6 I0_L02N_6/VRP_6 N2

6 I0_L03P_6 M4

6 IO_LO3N_6/VREF_6 M3

6 I0_L04P_6 M2 NC

6 I0_L04N_6 M1 NC

6 I0_L06P_6 L4 NC

6 I0_L06N_6 L3 NC

6 10_L43P_6 L2 NC NC
6 I0_L43N_6 L1 NC NC
6 10_L45P_6 L5 NC NC
6 IO_L45N_6/VREF_6 K5 NC NC
6 I0_L91P_6 K4 NC

6 I0_L9IN_6 K3 NC
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Table 4-2: FG256 BGA — XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000

Bank Pin Description Pin No Connect I\!o Connect
Number | in XC2V40 | in XC2V80
6 10_1L93P_6 K2 NC
6 I0_L93N_6/VREF_6 K1 NC
6 I0_L94P_6 J4
6 I0_L94N_6 I3
6 10_L96P_6 J2
6 I0_L96N_6 J1
7 10_L96P_7 Hi1
7 I0_L96N_7 H2
7 10_1L94P_7 H3
7 I0_L94N_7 H4
7 I0_L93P_7/VREF_7 Gl NC
7 I0_L93N_7 G2 NC
7 I0_L91P_7 G3 NC
7 I0_L9IN_7 G4 NC
7 10_L45P_7/VREF_7 G5 NC NC
7 I0_L45N_7 F5 NC NC
7 10_L43P_7 F1 NC NC
7 I0_L43N_7 F2 NC NC
7 I0_L06P_7 F3 NC
7 I0_L06N_7 F4 NC
7 10_L04P_7 El NC
7 I0_L04N_7 E2 NC
7 10_L03P_7/VREF_7 E3
7 I0_LO3N_7 E4
7 I0_L02P_7/VRN_7 D2
7 I0_L02N_7/VRP_7 D3
7 I0_L01P_7 D1
7 IO_LOIN_7 C1
0 VCCO_0 F8
0 VCCO_0 F7
0 VCCO_0 ES8
1 VCCO_1 F10
1 VCCO_1 F9
1 VCCO_1 E9
2 VCCO_2 H12
2 VCCO_2 H11
2 VCCO_2 Gl1
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Table 4-2: FG256 BGA — XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000

Bank Pin Description Pin No Connect I\!o Connect
Number | in XC2V40 | in XC2V80
3 VCCO_3 K11
3 VCCO_3 J12
3 VCCO_3 J11
4 VCCO_4 M9
4 VCCO_4 L10
4 VCCO_4 L9
5 VCCO_5 M8
5 VCCO_5 L8
5 VCCO_5 L7
6 VCCO_6 K6
6 VCCO_6 J6
6 VCCO_6 J5
7 VCCO_7 H6
7 VCCO_7 H5
7 VCCO_7 G6
NA CCLK P15
NA PROG_B A2
NA DONE R14
NA MO T2
NA M1 P2
NA M2 R3
NA HSWAP_EN B3
NA TCK Al5
NA TDI C2
NA TDO C15
NA ™S B14
NA PWRDWN_B T15
NA RSVD A4
NA RSVD A3
NA VBATT Al4
NA RSVD Al3
NA VCCAUX R16
NA VCCAUX R1
NA VCCAUX B16
NA VCCAUX B1
NA VCCINT N13
NA VCCINT N4
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Table 4-2: FG256 BGA — XC2V40, XC2V80, XC2V250, XC2V500, and XC2V1000

Bank Pin Description Pin No Connect I\!o Connect
Number | in XC2V40 | in XC2V80
NA VCCINT Mi12
NA VCCINT M5
NA VCCINT E12
NA VCCINT E5
NA VCCINT D13
NA VCCINT D4
NA GND T16
NA GND T1
NA GND R15
NA GND R2
NA GND P14
NA GND P3
NA GND L11
NA GND L6
NA GND K10
NA GND K9
NA GND K8
NA GND K7
NA GND J10
NA GND J9
NA GND 8
NA GND J7
NA GND H10
NA GND H9
NA GND H8
NA GND H7
NA GND G10
NA GND G9
NA GND G8
NA GND G7
NA GND F11
NA GND F6
NA GND C14
NA GND C3
NA GND B15
NA GND B2
NA GND Alé6
NA GND Al
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