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Virtex-Il Platform FPGAs: Introduction and Overview

Table 6: Virtex-ll Device/Package Combinations and Maximum Number of Available 1/0s (Advance Information)

Available 1/0s

XC2V | XC2V | XC2V | XC2Vv | XC2V | XC2v | XC2V | XC2V | XC2v | XC2v | Xcz2v

Package(1:2) 40 80 250 500 1000 | 1500 | 2000 | 3000 | 4000 | 6000 | 8000
CS144/CSG144 88 92 92 - - - - - - - -
FG256/FGG256 88 120 172 172 172 - - - - - -
FG456/FGG456 - - 200 264 324 - - - - - -
FG676/FGG676 - - - - - 392 456 484 - - -
FF896 - - - - 432 528 624 - - - -

FF1152 - - - - - - - 720 824 824 824

FF1517 - - - - - - - - 912 1,104 | 1,108
BG575/BGG575 - - - - 328 392 408 - - - -
BG728/BGG728 - - - - - - - 516 - - -
BF957 - - - - - - 624 684 684 684 -

Notes:

1. All devices in a particular package are pinout (footprint) compatible. In addition, the FG456/FGG456 and FG676/FGG676 packages

are compatible, as are the FF896 and FF1152 packages.
2. Wire-bond packages CS144, FG256, FG456, FG676, BG575, and BG728 are also available in Pb-free versions CSG144, FGG256, FGG456,
FGG676, BGG575, and BGG728. See Virtex-1l Ordering Examples for details on how to order.

Virtex-ll Ordering Examples

Example: XC2V1000-5FG456C

Device Type

Speed Grade
(-4, -5, -6)

Temperature Range
C = Commercial (Tj = 0°C to +85°C)
| = Industrial (Tj =—40°C to +100°C)

Number of Pins

Package Type

DS031_35_033001

Figure 2: Virtex-ll Ordering Example. Regular Package

Example: XC2V3000-6BGG728C

Device Type

Speed Grade
(-4! -5’ -6)

Temperature Range
C = Commercial (Tj=0°C to +85°C)
| = Industrial (Tj = -40°C to +100°C)

— Number of Pins
Pb-Free Package
Package Type

DS031_35a_061804

Figure 3: Virtex-ll Ordering Example. Pb-Free Package
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Detailed Description

Input/Output Blocks (I0OBs) Table 1: Supported Single-Ended I/O Standards
Virtex-1™ 1/O blocks (IOBs) are provided in groups of two or Board
four on the perimeter of each device. Each I0B can be used IOSTANDARD | Output | Input | Input | Termination
as input and/or output for single-ended 1/Os. Two I0Bs can Attribute Veco | Veco | Veer | Voltage (Vy7)
be used as a differential pair. A differential pair is always LVTTL 3.3 3.3 N/R() N/R
connected to the same switch matrix, as shown in Figure 1. LVCMOS33 33 33 N/R N/R
IOB blocks are designed for high performances 1/Os, sup- LVCMOS25 25 o5 N/R N/R
porting 19 single-ended standards, as well as differential
signaling with LVDS, LDT, Bus LVDS, and LVPECL. LVCMOS18 18 18 NR N/R
LVCMOS15 1.5 1.5 N/R N/R
: PCI33_3 3.3 3.3 N/R N/R
.| 0B PCIl66_3 3.3 3.3 N/R N/R
“ > PAD4
~ Differential Pair PCI-X 3.3 3.3 N/R N/R
_| 108
S - ™ PAD3 GTL Note (1) | Note (1) 0.8 1.2
witc -
Matrix i GTLP Note (1) | Note (1) 1.0 15
- .| 10B HSTL_| 1.5 N/R 0.75 0.75
PAD2
L Differential Pair HSTL_II 1.5 N/R 0.75 0.75
.| 10B
< > oAD HSTL_III 15 N/R 0.9 15
HSTL_IV 1.5 N/R 0.9 1.5
DS031_30_101600
HSTL_I_18 1.8 N/R 0.9 0.9
Figure 1: Virtex-ll Input/Output Tile —
Note: Differential I/Os must use the same clock. HSTL_IL18 1.8 NR 0.9 0.9
HSTL_IIl _18 1.8 N/R 1.1 1.8
Supported I/O Standards - =
. . HSTL_IV_18 1.8 N/R 1.1 1.8
Virtex-1l 1OB blocks feature Selectl/O-Ultra inputs and out- 5
puts that support a wide variety of I/O signaling standards. SSTL18 1 1.8 N/R 0.9 0.9
In addition to the internal supply voltage (Veeoint = 1.5V), SSTL18_lI 1.8 N/R 0.9 0.9
output driver supply voltage (V¢co) is dependent on the 1/0 SSTL2 | o5 N/R 105 1.05
standard (see Table 1 and Table 2). An auxiliary supply volt- = : : :
age (Vocaux = 3.3V) is required, regardless of the /O | SSTL2I 2.5 N/R 1.25 1.25
standard used. For exact supply voltage absolute maximum SSTL3_I 3.3 N/R 1.5 1.5
ratings, see DC Input and Output Levels in Module 3. SSTL3 Il 33 N/R 15 15
All of the user IOBs have fixed-clamp diodes to Vg and to AGP-2X/AGP 33 N/R 132 N/R

ground. As outputs, these IOBs are not compatible or com-
pliant with 5V I/O standards. As inputs, these IOBs are not Notes:

; 1. Vgceo of GTL or GTLP should not be lower than the termination
normally 5V tolerant, but can be used with 5V 1/O standards voltage or the voltage seen at the I/O pad. Example: If the pin High

when external current-limiting resistors are used. For more level is 1.5V, connect Vg to 1.5V.

details, see the “5V Tolerant I/Os* Tech Topic at www.xil- 2. SSTL18_lis not a JEDEC-supported standard.
inx.com - 3. N/R = no requirement.

Table 3 lists supported 1/O standards with Digitally Con-
trolled Impedance. See Digitally Controlled Impedance
(DCI), page 8.

© 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-ll 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 |OB by selecting one of the DCI 1/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 I/O bank. When a DCI
I/O standard is used in a particular I/0 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.

1 Bank

DCI D
DCI D

DCI 4
DCI 4

Vceco

RRer (1%)
VRN

VRP

RRer (1%)

- L

GND

DS031_50_101200

Figure 9: DCI in a Virtex-ll Bank

When used with a terminated 1/O standard, the value of
resistors are specified by the standard (typically 50Q).
When used with a controlled impedance driver, the resistors
set the output impedance of the driver within the specified
range (25Q to 100Q). For all series and parallel termina-
tions listed in Table 6 and Table 7, the reference resistors
must have the same value for any given bank. One percent
resistors are recommended.

The DCI system adjusts the I/O impedance to match the two
external reference resistors, or half of the reference resis-
tors, and compensates for impedance changes due to volt-
age and/or temperature fluctuations. The adjustment is
done by turning parallel transistors in the IOB on or off.

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 (Zgp). Virtex-1l input
buffers also support LVDCI and LVDCI_DV2 I/O standards.

OB | |
' |
|
0z
|
' |
' |
Virtex-Il DCI | |

—_—— e —— — = —_—— e — — —

Veco=33V,2.5V,1.8Vor15V DS031_51_110600

Figure 10: Internal Series Termination

Table 6: Selectl/O-Ultra Controlled Impedance Buffers

Veeco DCI DCI Half Impedance
3.3V LvDCI_33 LvDCI_DV2_33
25V LVDCI_25 LvDCI_Dv2_25
1.8V LvDCl_18 LvDCI_DV2_18
1.5V LvDCI_15 LvDCI_DvV2_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-II devices. Voco must be set according to
Table 3. Note that there is a V¢ requirement for GTL_DCI
and GTLP_DCI, due to the on-chip termination resistor.

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

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

www.Xilinx.com

IOSTANDARD Attribute
I/O Standard External On-Chip
Description Termination Termination
SSTL3 Class | SSTL3_I SSTL3_I_DCIM
SSTL3 Class Il SSTL3_II SSTL3_lI_DCI(")
SSTL2 Class | SSTL2_| SSTL2_1_DCI(M
SSTL2 Class Il SSTL2_lI SSTL2_lI_DCI(")
HSTL Class | HSTL_I HSTL_I_DCI
HSTL Class Il HSTL_II HSTL_II_DCI
HSTL Class IlI HSTL_II HSTL_III_DCI
HSTL Class IV HSTL_IV HSTL_IV_DCI
GTL GTL GTL_DCI
GTLP GTLP GTLP_DCI
Notes:
1. SSTL-compatible
Module 2 of 4
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Virtex-ll Platform FPGAs: Functional Description

Figure 18, Figure 19, and Figure 20 illustrate various exam-

ple configurations.

l 4

Al3:0] A41] D
| [:4 WG[4:1]
|

0: (BY)
|

we 1SR

WCLK 4

RAM 16x1S

B RAM

|
|
: Output
| Registered
LD Q—
I —
WSG : (optional)
WE |
CK |
|
[

DS031_02_100900

Figure 18: Distributed SelectRAM (RAM16x1S)
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WE
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B dual_port
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44 LlG41] D

(BY)

WG[4:1]
WS DI

B dual_port
m RAM

G[4:1] D

WG[4:1]
WS DI

(SR)

DS031_04_110100

Figure 20: Dual-Port Distributed SelectRAM

available:

(RAM16x1D)

ROM32x1,

Similar to the RAM configuration, each function generator
(LUT) can implement a 16 x 1-bit ROM. Five configurations
ROM16x1,
ROM128x1, and ROM256x1. The ROM elements are cas-
cadable to implement wider or/and deeper ROM. ROM con-
tents are loaded at configuration. Table 10 shows the
number of LUTs occupied by each configuration.

ROM®64x1,

______________ _ Table 10: ROM Configuration
DS031_03_110100
ROM Number of LUTs
Figure 19: Single-Port Distributed SelectRAM

(RAM32x1S) 16 x 1 1
32x 1 2
64 x 1 4
128 x 1 8 (1 CLB)
256 x 1 16 (2 CLBs)
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Virtex-ll Platform FPGAs: DC and Switching Characteristics

Table 17: 10B Output Switching Characteristics Standard Adjustments (Continued)

IOSTANDARD Timing Speed Grade
Description Attribute Parameter -6 -5 -4 Units
LVCMOS, 2.5V, Fast, 16 mA LVCMOS25_F16 Towvemoszs_Fie | —0.18 | =0.19 | —0.21 ns
LVCMOS, 2.5V, Fast, 24 mA LVCMOS25_F24 | Toycmoszs o4 | —0.35 | —0.36 | —0.40 | ns
LVCMOS, 1.8V, Slow, 2 mA LVCMOS18_82 Towvemos1s_s2 | 15.62 | 16.10 | 17.71 ns
LVCMOS, 1.8V, Slow, 4 mA LVCMOS18_54 Towvemosts s4 | 10.20 | 10.51 | 11.57 ns
LVCMOS, 1.8V, Slow, 6 mA LVCMOS18_S6 Towvemosts se | 7-52 | 7.75 | 8.53 ns
LVCMOS, 1.8V, Slow, 8 mA LVCMOS18_S8 Towvemosts ss | 6.87 | 7.08 | 7.78 ns
LVCMOS, 1.8V, Slow, 12 mA LVCMOS18_812 Towvemos1s s12 | 5.54 | 5.71 | 6.28 ns
LVCMOS, 1.8V, Slow, 16 mA LVCMOS18_S16 Towvemos1s_s1e6 | 5.31 | 547 | 6.02 ns
LVCMOS, 1.8V, Fast, 2 mA LVCMOS18_F2 Towvemosts F2 | 5.55 | 572 | 6.30 ns
LVCMOS, 1.8V, Fast, 4 mA LVCMOS18_F4 Towvomosts Fa | 1.89 | 1.95 | 215 | ns
LVCMOS, 1.8V, Fast, 6 mA LVCMOS18_F6 Towvcmos1s Fe | 0.83 | 0.85 | 0.94 ns
LVCMOS, 1.8V, Fast, 8 mA LVCMOS18_F8 Towvemosts Fs | 0.70 | 0.72 | 0.80 ns
LVCMOS, 1.8V, Fast, 12 mA LVCMOS18_F12 Towvemos1s_F12 | 0.26 | 0.27 | 0.30 ns
LVCMOS, 1.8V, Fast, 16 mA LVCMOS18_F16 Towvemos1s_Fis | 023 | 0.23 | 0.26 ns
LVCMOS, 1.5V, Slow, 2 mA LVCMOS15_82 Towvcmosts s2 | 18.96 | 19.55 | 21.50 | ns
LVCMOS, 1.5V, Slow, 4 mA LVCMOS15_5S4 Towvemost1s.sa | 12.77 | 13.17 | 14.48 ns
LVCMOS, 1.5V, Slow, 6 mA LVCMOS15_S6 Towvemos1s_se | 12.05 | 12.42 | 13.66 ns
LVCMOS, 1.5V, Slow, 8 mA LVCMOS15_S8 Towvemost1s_ss | 975 | 10.06 | 11.06 ns
LVCMOS, 1.5V, Slow, 12 mA LVCMOS15_812 | Toyemosis si2 | 904 | 9.32 | 1025 | ns
LVCMOS, 1.5V, Slow, 16 mA LVCMOS15_S16 Towvemosts_s1e | 821 | 8.46 | 9.31 ns
LVCMOS, 1.5V, Fast, 2 mA LVCMOS15_F2 Towvemosts_ F2 | 5.09 | 525 | 578 ns
LVCMOS, 1.5V, Fast, 4 mA LVCMOS15_F4 Towvomosts Fa | 2.01 | 207 | 227 | ns
LVCMOS, 1.5V, Fast, 6 mA LVCMOS15_F6 Towvemosts Fe | 146 | 1.51 1.66 ns
LVCMOS, 1.5V, Fast, 8 mA LVCMOS15_F8 Towvomosts Fs | 0.93 | 0.96 | 1.05 | ns
LVCMOS, 1.5V, Fast, 12 mA LVCMOS15_F12 Towvemosts Fi2 | 0.74 | 0.77 | 0.84 ns
LVCMOS, 1.5V, Fast, 16 mA LVCMOS15_F16 Towvemos1s_Fis | 0.67 | 0.69 | 0.75 ns
LVDS (Low-Voltage Differential Signaling), 2.5V LVDS_25 ToLvps_25 -0.31 | -0.32 | -0.36 ns
LVDS, 3.3V LVDS_33 ToLvps_33 -0.25 | -0.26 | —-0.29 ns
LVDSEXT (LVDS Extended Mode), 2.5V LVDSEXT_25 Towvpsext 25 | —0.18 | —0.19 | =0.21 | ns
LVDSEXT, 3.3V LVDSEXT_33 Towpsext 33 | —0.17 | =0.18 | -0.19 ns
ULVDS (Ultra LVDS), 2.5V ULVDS_25 TouLvps. 25 -0.20 | -0.21 | -0.23 | ns
BLVDS (Bus LVDS), 2.5V BLVDS_25 TosLVDS_25 0.67 | 0.69 | 0.76 ns
LDT (HyperTransport), 2.5V LDT_25 ToLpT 25 -0.20 | -0.21 | -0.23 ns
LVPECL (Low-Voltage Positive Electron-Coupled Logic), 3.3V LVPECL_33 ToLvPECL 33 0.29 | 0.30 | 0.33 ns
PCI (Peripheral Component Interface), 33 MHz, 3.3V PCI33_3 Topcias_ 3 115 | 119 | 1.31 ns
PCI, 66 MHz, 3.3V PCI66_3 Torciss_3 -0.01 | -0.01 | —0.01 ns
PCI-X, 133 MHz, 3.3V PCIX Topcix -0.01 | =0.01 | -0.01 ns
GTL (Gunning Transceiver Logic) GTL ToaTL -0.31 | -0.32 | -0.36 ns
GTL Plus GTLP TogTLp -0.17 | -0.18 | —0.20 ns
HSTL (High-Speed Transceiver Logic), Class | HSTL_I ToHsTL | 026 | 027 | 0.29 ns
HSTL, Class Il HSTL_II TonsTL Il -0.15 | -0.16 | -0.17 ns
HSTL, Class llI HSTL_III ToHsTL 1Nl -0.17 | -0.17 | -0.19 ns
HSTL, Class IV HSTL_IV TOHSTL IV -0.40 | —-0.41 | -0.45 | ns
HSTL, Class I, 1.8V HSTL_I_18 ToHsTL I 18 0.03 | 0.03 | 0.04 ns
DS031-3 (v3.5) November 5, 2007 www.xilinx.com Module 3 of 4
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Enhanced Multiplier Switching Characteristics

Table 26 and Table 27 provide timing information for enhanced Virtex-ll multiplier blocks, available in stepping revisions of
Virtex-Il devices. For more information on stepping revisions, availability, and ordering instructions, see your local sales
representative.

Table 26: Enhanced Multiplier Switching Characteristics

Speed Grade
Description Symbol -6 ‘ -5 ‘ -4 Units

Propagation Delay to Output Pin

Input to Pin 35 TMmuLT1_P3s 4.66 5.14 5.91 ns, Max
Input to Pin 34 TMmuLT1 P34 4.57 5.03 5.79 ns, Max
Input to Pin 33 TMmuLT1 P33 4.47 4.93 5.66 ns, Max
Input to Pin 32 TMmuLT1 P32 4.37 4.82 5.54 ns, Max
Input to Pin 31 TMULT1 P31 4.28 4.71 5.42 ns, Max
Input to Pin 30 TMULT1_P30 418 | 4.61 5.29 ns, Max
Input to Pin 29 TMmuLT1 P29 4.08 4.50 5.17 ns, Max
Input to Pin 28 TMmuLT1 P28 3.99 4.39 5.05 ns, Max
Input to Pin 27 TMmuLT1 P27 3.89 4.28 4.92 ns, Max
Input to Pin 26 TMmuLT1 P26 3.79 4.18 4.80 ns, Max
Input to Pin 25 TMmuLT1 P25 3.69 4.07 4.68 ns, Max
Input to Pin 24 TmULT1 P24 3.60 3.96 4.56 ns, Max
Input to Pin 23 TMmuLT1 P23 3.50 3.86 4.43 ns, Max
Input to Pin 22 TMmuLT1 P22 3.40 3.75 4.31 ns, Max
Input to Pin 21 TMmuLT1 P21 3.31 3.64 4.19 ns, Max
Input to Pin 20 TMmuLT1 P20 3.21 3.54 4.06 ns, Max
Input to Pin 19 TMmuLT1 P19 3.1 3.43 3.94 ns, Max
Input to Pin 18 TmuLT1 P18 3.02 3.32 3.82 ns, Max
Input to Pin 17 TmuLT1 P17 2.92 3.21 3.69 ns, Max
Input to Pin 16 TMmuLT1 P16 2.82 3.11 3.57 ns, Max
Input to Pin 15 TMmuLT1 P15 2.72 3.00 3.45 ns, Max
Input to Pin 14 TMULT1 P14 2.63 2.89 3.33 ns, Max
Input to Pin 13 TMmuLT1 P13 2.53 2.79 3.20 ns, Max
Input to Pin 12 TmuLT1 P12 2.43 2.68 3.08 ns, Max
Input to Pin 11 TMmuLT1 P11 2.34 2.57 2.96 ns, Max
Input to Pin 10 TmuLT1 P10 2.24 2.47 2.83 ns, Max
Input to Pin 9 TymuLT1_Po 2.14 2.36 2.71 ns, Max
Input to Pin 8 TmuLT1 P8 2.05 2.25 2.59 ns, Max
Input to Pin 7 TymuLtt_p7 1.95 2.14 2.46 ns, Max
Input to Pin 6 TmuLT1_Ps 1.85 2.04 2.34 ns, Max
Input to Pin 5 TmuLt1_Ps 1.75 1.93 2.22 ns, Max
Input to Pin 4 TMmuLT1 P4 1.66 1.82 2.10 ns, Max
Input to Pin 3 TymuLT1 P 1.56 1.72 1.97 ns, Max
Input to Pin 2 TymuLT1 P2 1.46 1.61 1.85 ns, Max
Input to Pin 1 TymuLT1_P1 1.37 1.50 1.73 ns, Max
Input to Pin O TmuLT1_Po 1.27 1.40 1.60 ns, Max

DS031-3 (v3.5) November 5, 2007 www.xilinx.com Module 3 of 4

Product Specification 24


http://www.xilinx.com

S XIuNXe

Virtex-ll Platform FPGAs: DC and Switching Characteristics

Input Clock Tolerances

Table 39: Input Clock Tolerances

Speed Grade
Constraints 6 - -
Description Symbol FoLkin Min Max Min Max Min Max | Units
Input Clock Low/High Pulse Width
PSCLK PSCLK_PULSE < 1MHz 25.00 25.00 25.00 ns
1-10 MHz 25.00 25.00 25.00 ns
10 - 25 MHz 10.00 10.00 10.00 ns
25 - 50 MHz 5.00 5.00 5.00 ns
50 - 100 MHz 3.00 3.00 3.00 ns
100 — 150 MHz 2.40 2.40 2.40 ns
PSCLK and CLKIN(®) ZEEI'N&PUULLSSEE and 150 - 200 MHz | 2.00 2.00 2.00 ns
200 — 250 MHz 1.80 1.80 1.80 ns
250 — 300 MHz 1.50 1.50 1.50 ns
300 — 350 MHz 1.30 1.30 1.30 ns
350 — 400 MHz 1.15 1.15 1.15 ns
> 400 MHz 1.05 1.05 1.05 ns
Input Clock Cycle-Cycle Jitter (Low Frequency Mode)
CLKIN (using DLL outputs)(") CLKIN_CYC_JITT_DLL_LF +300 +300 +300 ps
CLKIN (using CLKFX outputs)@ CLKIN_CYC_JITT_FX_LF +300 +300 +300 ps
Input Clock Cycle-Cycle Jitter (High Frequency Mode)
CLKIN (using DLL outputs)(") CLKIN_CYC_JITT_DLL_HF +150 +150 +150 ps
CLKIN (using CLKFX outputs)@ CLKIN_CYC_JITT_FX_HF +150 +150 +150 ps
Input Clock Period Jitter (Low Frequency Mode)
CLKIN (using DLL outputs)(") CLKIN_PER_JITT_DLL_LF +1 +1 +1 ns
CLKIN (using CLKFX outputs)@ CLKIN_PER_JITT_FX_LF +1 +1 +1 ns
Input Clock Period Jitter (High Frequency Mode)
CLKIN (using DLL outputs)(") CLKIN_PER_JITT_DLL_HF +1 +1 +1 ns
CLKIN (using CLKFX outputs)@ CLKIN_PER_JITT_FX_HF +1 +1 +1 ns
Feedback Clock Path Delay Variation
CLKFB off-chip feedback CLKFB_DELAY_VAR_EXT +1 +1 +1 ns
Notes:
1. “DLL outputs” is used here to describe the outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.
2. If both DLL and CLKFX outputs are used, follow the more restrictive specification.
3. If DCM phase shift feature is used and CLKIN frequency > 200 Mhz, CLKIN duty cycle must be within +5% (45/55 to 55/45).
DS031-3 (v3.5) November 5, 2007 www.xilinx.com Module 3 of 4
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Virtex-ll Platform FPGAs: DC and Switching Characteristics

Miscellaneous Timing Parameters

Table 42: Miscellaneous Timing Parameters

Constraints
Description Symbol FeLkin Speed Grade Units
-6 -5 -4
Time Required to Achieve LOCK
Using DLL outputs(1) LOCK_DLL
LOCK_DLL_60 > 60MHz 20.0 20.0 20.0 us
LOCK_DLL_50_60 50 - 60 MHz 25.0 25.0 25.0 us
LOCK_DLL_40_50 40 - 50 MHz 50.0 50.0 50.0 ps
LOCK_DLL_30_40 30 - 40 MHz 90.0 90.0 90.0 us
LOCK_DLL_24_30 24 - 30 MHz 120.0 120.0 120.0 us
Using CLKFX outputs LOCK_FX_MIN 10.0 10.0 10.0 ms
LOCK_FX_MAX 10.0 10.0 10.0 ms
Q::_i;iﬁgglelcs)ﬁli(ﬂtiirge with LOCK_DLL_FINE_SHIFT 50.0 50.0 50.0 us
Fine-Phase Shifting
Absolute shifting range FINE_SHIFT_RANGE 10.0 10.0 10.0 ns
Delay Lines
Tap delay resolution DCM_TAP_MIN 30.0 30.0 30.0 ps
DCM_TAP_MAX 60.0 60.0 60.0 ps
Notes:
1. "DLL outputs" is used here to describe the outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.
2. Specification also applies to PSCLK.
Frequency Synthesis
Table 43: Frequency Synthesis
Attribute Min Max
CLKFX_MULTIPLY 2 32
CLKFX_DIVIDE 1 32
Parameter Cross Reference
Table 44: Parameter Cross Reference
Libraries Guide Data Sheet
DLL_CLKOUT_{MINIMAX}_LF CLKOUT_FREQ_{1XI2XIDV}_LF
DFS_CLKOUT_{MINIMAX}_LF CLKOUT_FREQ_FX_LF
DLL_CLKIN_{MINIMAX}_LF CLKIN_FREQ_DLL_LF
DFS_CLKIN_{MINIMAX}_LF CLKIN_FREQ_FX_LF
DLL_CLKOUT_{MINIMAX}_HF CLKOUT_FREQ_{1XIDV}_HF
DFS_CLKOUT_{MINIMAX}_HF CLKOUT_FREQ_FX_HF
DLL_CLKIN_{MINIMAX}_HF CLKIN_FREQ_DLL_HF
DFS_CLKIN_{MINIMAX}_HF CLKIN_FREQ_FX_HF
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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

0 I0_L69P_O/VREF_0 B9 NC

0 IO_L70N_0 F10 NC

0 IO_L70P_0 E10 NC

0 IO_L72N_0 A10 NC

0 IO_L72P_0 Al1 NC

0 IO_L73N_0 C10 NC NC
0 I0_L73P_0 B10 NC NC
0 I0_L91N_0/VREF_0 D11

0 I0_L91P_0 C11

0 IO_L92N_0 G11

0 I0_L92P_0 E11

0 IO_L93N_0 C12

0 IO_L93P_0 B12

0 I0_L94N_0/VREF_0 E12

0 I0_L94P_0 D12

0 IO_L95N_0/GCLK7P G12

0 I0_L95P_0/GCLK6S F12

0 IO0_L96N_0/GCLK5P H11

0 I0_L96P_0/GCLK4S H12

1 I0_L96N_1/GCLK3P A13

1 10_L96P_1/GCLK2S Al4

1 IO_L95N_1/GCLK1P B13

1 I0_L95P_1/GCLKOS C13

1 I0O_L94N_1 D13

1 10_L94P_1/VREF_1 E13

1 IO_L93N_1 F13

1 10_L93P_1 G13

1 IO_L92N_1 H13

1 10_L92P_1 H14

1 IO_L91N_A1 Ci14

1 I0_L91P_1/VREF_1 D14

1 I0_L73N_1 E14 NC NC
1 IO_L73P_1 G14 NC NC
1 IO_L72N_1 A15 NC

1 IO_L72P_1 A16 NC
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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
1 VCCO_1 B14
2 VCCO_2 M16
2 VCCO_2 L23
2 VCCO_2 L19
2 VCCO_2 L16
2 VCCO_2 K16
2 VCCO_2 F22
3 VCCO_3 W22
3 VCCO_3 R16
3 VCCO_3 P23
3 VCCO_3 P19
3 VCCO_3 P16
3 VCCO_3 N16
4 VCCO_4 AC14
4 VCCO_4 AB19
4 VCCO_4 W14
4 VCCO_4 T15
4 VCCO_4 T14
4 VCCO_4 T13
5 VCCO_5 AC11
5 VCCO_5 AB6
5 VCCO_5 W11
5 VCCO_5 T12
5 VCCO_5 T11
5 VCCO_5 T10
6 VCCO_6 W3
6 VCCO_6 R9
6 VCCO_6 P9
6 VCCO_6 P6
6 VCCO_6 P2
6 VCCO_6 N9
7 VCCO_7 M9
7 VCCO_7 L9
7 VCCO_7 L6
7 VCCO_7 L2
7 VCCO_7 K9
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Table 10: BG728 BGA — XC2V3000

Bank Pin Description Pin Number
NA GND T12
NA GND R16
NA GND R15
NA GND R14
NA GND R13
NA GND R12
NA GND P27
NA GND P24
NA GND P19
NA GND P16
NA GND P15
NA GND P14
NA GND P13
NA GND P12
NA GND P9
NA GND P4
NA GND P1
NA GND N16
NA GND N15
NA GND N14
NA GND N13
NA GND N12
NA GND M16
NA GND M15
NA GND M14
NA GND M13
NA GND M12
NA GND L23
NA GND L5
NA GND J14
NA GND H26
NA GND H20
NA GND H8
NA GND H2
NA GND G21
NA GND G7
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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
3 I0_L73P_3 w4 NC NC
3 I0_L72N_3 W7 NC
3 I0_L72P_3 V7 NC
3 I0_L71N_3 V5 NC
3 IO_L71P_3 W6 NC
3 IO_L70N_3 W3 NC
3 IO_L70P_3 Y3 NC
3 IO_L69N_3/VREF_3 V8 NC
3 IO_L69P_3 w8 NC
3 I0_L68N_3 AA1 NC
3 IO_L68P_3 AB1 NC
3 I0_L67N_3 Y4 NC
3 I0_L67P_3 AA4 NC
3 I0_L54N_3 AA6
3 IO_L54P_3 Y6
3 I0_L53N_3 AA2
3 I0_L53P_3 AB2
3 I0_L52N_3 Y5
3 I0_L52P_3 AA5
3 IO_L51N_3/VREF_3 Y8
3 I0_L51P_3 AA8
3 IO_L50N_3 AC2
3 IO_L50P_3 AD2
3 I0_L49N_3 Y7
3 I0_L49P_3 AA7
3 I0_L48N_3 AC6
3 I0_L48P_3 AB6
3 I0_L47N_3 AD1
3 I0_L47P_3 AE1
3 I0_L46N_3 AB3
3 I0_L46P_3 AC3
3 IO_L45N_3/VREF_3 AB7
3 IO_L45P_3 AC7
3 I0_L44N_3 AB4
3 I0_L44P_3 AC4
3 I0_L43N_3 AB5
3 IO_L43P_3 AC5
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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

7 I0_L95N_7 R24

7 I0_L94P_7 R29

7 I0_L94N_7 T29

7 I0_L93P_7/VREF_7 R27

7 I0_L93N_7 P27

7 I0_L92P_7 R23

7 I0_L92N_7 P23

7 IO_L91P_7 N30

7 I0_L91N_7 P30

7 I0_L78P_7 P26 NC NC
7 I0_L78N_7 R26 NC NC
7 I0_L77P_7 R22 NC NC
7 I0_L77N_7 P22 NC NC
7 I0_L76P_7 N29 NC NC
7 I0_L76N_7 P29 NC NC
7 I0_L75P_7/VREF_7 N27 NC NC
7 I0_L75N_7 N26 NC NC
7 IO_L74P_7 P25 NC NC
7 I0_L74N_7 N25 NC NC
7 IO_L73P_7 L30 NC NC
7 I0_L73N_7 M30 NC NC
7 I0_L72P_7 L28 NC

7 I0_L72N_7 M28 NC

7 IO_L71P_7 N24 NC

7 I0_L71N_7 M24 NC

7 IO_L70P_7 L29 NC

7 I0_L70N_7 M29 NC

7 I0_L69P_7/VREF_7 M27 NC

7 I0_L69N_7 L27 NC

7 IO_L68P_7 N23 NC

7 I0_L68N_7 M23 NC

7 I0_L67P_7 J30 NC

7 I0_LB67N_7 K30 NC

7 I0_L54P_7 K26

7 I0_L54N_7 L26

7 IO_L53P_7 M25

7 I0_L53N_7 L25

DS031-4 (v3.5) November 5, 2007
Product Specification

www.Xilinx.com

Module 4 of 4
109


http://www.xilinx.com

S XIuNXe

Virtex-ll Platform FPGAs: Pinout Information

Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
4 IO_L20N_4 AJ10
4 I0_L20P_4 AJ9
4 IO_L21N_4 AH9
4 IO_L21P_4/VREF_4 AH10
4 I0_L22N_4 AN5
4 I0_L22P_4 AN4
4 I0_L23N_4 AE12
4 I0_L23P_4 AE13
4 I0_L24N_4 AM9
4 I0_L24P_4 AL8
4 IO_L25N_4 AP5
4 I0_L25P_4 AP4
4 I0_L26N_4 AG11
4 10_L26P_4 AG12
4 I0_L27N_4 AN7
4 I0_L27P_4/VREF_4 AN6
4 I0_L28N_4 AL10
4 I0_L28P_4 AL9
4 I0_L29N_4 AF12
4 10_L29P_4 AF13
4 I0_L30N_4 AK10
4 I0_L30P_4 AK11
4 IO_L49N_4 AP7
4 10_L49P_4 AP6
4 I0_L50N_4 AH13
4 I0_L50P_4 AH12
4 I0_L51N_4 AJ11
4 IO_L51P_4/VREF_4 AJ12
4 I0_L52N_4 AP9
4 I0_L52P_4 AN8
4 I0_L53N_4 AG13
4 I0_L53P_4 AG14
4 I0_L54N_4 AM11
4 10_L54P_4 AL11
4 I0_L60N_4 AN10
4 I0_L60P_4 AN9
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
5 VCCO_5 AP19
5 VCCO_5 AL28
5 VCCO_5 AK20
5 VCCO_5 AD23
5 VCCO_5 AD22
5 VCCO_5 AD21
5 VCCO_5 AD20
5 VCCO_5 AC22
5 VCCO_5 AC21
5 VCCO_5 AC20
5 VCCO_5 AC19
5 VCCO_5 AC18
6 VCCO_6 AH31
6 VCCO_6 AE34
6 VCCO_6 AC24
6 VCCO_6 AB24
6 VCCO_6 AB23
6 VCCO_6 AA24
6 VCCO_6 AA23
6 VCCO_6 Y30
6 VCCO_6 Y24
6 VCCO_6 Y23
6 VCCO_6 W34
6 VCCO_6 W23
6 VCCO_6 V23
7 VCCO_7 u23
7 VCCO_7 T34
7 VCCO_7 T23
7 VCCO_7 R30
7 VCCO_7 R24
7 VCCO_7 R23
7 VCCO_7 P24
7 VCCO_7 P23
7 VCCO_7 N24
7 VCCO_7 N23
7 VCCO_7 M24
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
7 VCCO_7 K34
7 VCCO_7 G31

NA CCLK AH8
NA PROG_B D30
NA DONE AJ7
NA MO AH27
NA M1 AJ28
NA M2 AK29
NA HSWAP_EN E29
NA TCK F7
NA TDI C31
NA TDO D5
NA T™MS E6
NA PWRDWN_B AK6
NA DXN F28
NA DXP G27
NA VBATT C4
NA RSVD G8
NA VCCAUX AM30
NA VCCAUX AM18
NA VCCAUX AM5
NA VCCAUX V3
NA VCCAUX u32
NA VCCAUX C30
NA VCCAUX C17
NA VCCAUX C5
NA VCCINT AD24
NA VCCINT AD11
NA VCCINT AC23
NA VCCINT AC12
NA VCCINT AB22
NA VCCINT AB21
NA VCCINT AB20
NA VCCINT AB19
NA VCCINT AB18
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
NA VCCINT AB17
NA VCCINT AB16
NA VCCINT AB15
NA VCCINT AB14
NA VCCINT AB13
NA VCCINT AA22
NA VCCINT AA13
NA VCCINT Y22
NA VCCINT Y13
NA VCCINT W22
NA VCCINT W13
NA VCCINT V22
NA VCCINT V13
NA VCCINT u22
NA VCCINT ui3
NA VCCINT T22
NA VCCINT T13
NA VCCINT R22
NA VCCINT R13
NA VCCINT P22
NA VCCINT P13
NA VCCINT N22
NA VCCINT N21
NA VCCINT N20
NA VCCINT N19
NA VCCINT N18
NA VCCINT N17
NA VCCINT N16
NA VCCINT N15
NA VCCINT N14
NA VCCINT N13
NA VCCINT M23
NA VCCINT M12
NA VCCINT L24
NA VCCINT L11

DS031-4 (v3.5) November 5, 2007
Product Specification

www.Xilinx.com

Module 4 of 4

147


http://www.xilinx.com

S XIuNXe

Virtex-ll Platform FPGAs: Pinout Information

Table 13: FF1517 BGA — XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number | No Connect in the XC2V4000 | No Connect in the XC2V6000
0 IO_L76P_0 C24
0 IO_L77N_0 K22
0 I0_L77P_0 K21
0 IO_L78N_0 E22
0 IO_L78P_0 E23
0 IO_L79N_0 B23
0 IO_L79P_0 B24
0 IO_L8ON_O J22
0 IO_L80OP_0O J21
0 IO_L81N_O G21
0 I0_L81P_0O/VREF_0 G22
0 IO_L82N_0 A23
0 I0_L82P_0 A24
0 IO_L83N_0 H22
0 IO_L83P_0 H21
0 IO_L84N_0 F21
0 IO_L84P_0 F22
0 IO_L91N_0/VREF_0 B21
0 I0_L91P_0 B22
0 I0O_L92N_0 L20
0 I0_L92P_0 M20
0 IO_L93N_0 E21
0 IO_L93P_0 D22
0 I0_L94N_0/VREF_0 A21
0 I0_L94P_0 A22
0 IO_L95N_0/GCLK7P H20
0 IO_L95P_0/GCLK6S J20
0 IO_L96N_0/GCLK5P C21
0 I0_L96P_0/GCLK4S D21
1 I0_L96N_1/GCLK3P F19
1 I0_L96P_1/GCLK2S F20
1 IO_L95N_1/GCLK1P H19
1 I0_L95P_1/GCLKO0S H18
1 I0_L94N_1 C19
1 10_L94P_1/VREF_1 C20
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Table 14: BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
4 IO_L78N_4 AJ13
4 IO_L78P_4 AK13
4 IO_L91N_4/VREF_4 AC15
4 I0_L91P_4 AC16
4 IO_L92N_4 AG14
4 I0_L92P_4 AG15
4 IO_L93N_4 AK14
4 IO_L93P_4 AK15
4 I0_L94N_4/VREF_4 AF16
4 I0_L94P_4 AG16
4 IO_L95N_4/GCLK3S AL14
4 I0_L95P_4/GCLK2P AL15
4 IO_L96N_4/GCLK1S AH15
4 I0_L96P_4/GCLKOP AJ15
5 IO_L96N_5/GCLK7S AJ16
5 I0_L96P_5/GCLK6P AH17
5 IO_L95N_5/GCLK5S AD16
5 IO_L95P_5/GCLK4P AD17
5 IO_L94N_5 AL17
5 I0_L94P_5/VREF_5 AL18
5 IO_L93N_5 AG17
5 IO_L93P_5 AF17
5 I0O_L92N_5 AE17
5 I0_L92P_5 AE18
5 IO_L91N_5 AK17
5 I0_L91P_5/VREF_5 AJ17
5 IO_L78N_5 AK18
5 IO_L78P_5 AK19
5 IO_L77N_5 AC17
5 IO_L77P_5 AB18
5 IO_L76N_5 AH18
5 IO_L76P_5 AH19
5 I0_L75N_5/VREF_5 AL19
5 IO_L75P_5 AL20
5 IO_L74N_5 AC18
5 IO_L74P_5 AC19
5 IO_L73N_5 AJ19
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Table 14: BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
5 IO_L73P_5 AJ20
5 IO_L72N_5 AG18
5 IO_L72P_5 AG19
5 IO_L71N_5 AF18
5 IO_L71P_5 AF19
5 IO_L70N_5 AK20
5 IO_L70P_5 AK21
5 IO_L69N_5/VREF_5 AH20
5 IO_L69P_5 AH21
5 IO_L68N_5 AD19
5 IO_L68P_5 AD20
5 IO_L67N_5 AL21
5 IO_L67P_5 AL22
5 IO_L54N_5 AG20
5 IO_L54P_5 AG21
5 IO_L53N_5 AB19
5 IO_L53P_5 AB20
5 IO_L52N_5 AJ21
5 IO_L52P_5 AJ22
5 IO_L51N_5/VREF_5 AF20
5 IO_L51P_5 AF21
5 IO_L50N_5 AE20
5 IO_L50P_5 AE21
5 IO_L49N_5 AK22
5 IO_L49P_5 AK23
5 IO_L30N_5 AJ23 NC
5 IO_L30P_5 AJ24 NC
5 IO_L29N_5 AC20 NC
5 I0_L29P_5 AC21 NC
5 IO_L28N_5 AL23 NC
5 IO_L28P_5 AL24 NC
5 IO_L27N_5/VREF_5 AL25 NC
5 IO_L27P_5 AL26 NC
5 IO_L26N_5 AD21 NC
5 IO_L26P_5 AD22 NC
5 IO_L25N_5 AH23 NC
5 IO_L25P_5 AH24 NC
5 IO_L24N_5 AG22
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