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Advance Product Specification

Virtex™-|| Electrical Characteristics

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

Virtex-Il 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-ll 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 Units
VeaInT Internal Supply voltage relative to GND -0.5t0 1.65 \Y
Vecaux | Auxiliary supply voltage relative to GND -0.5t0 4.0 \Y
Veeo Output drivers supply voltage relative to GND -0.5t0 4.0 \%
VBaTT Key memory battery backup supply -0.5t0 4.0 \%
VREE Input Reference Voltage -0.5t04.0 \Y
VN Input voltage relative to GND (user and dedicated I/Os) -0.5t04.0 \%
Vs Voltage applied to 3-state output (user and dedicated 1/0s) -0.5t0 4.0 \%
VeeINT Longest Supply Voltage Rise Time from 0V - 1.425V 50 ms
Tsto Storage temperature (ambient) —-65 to +150 °C
TsoL Maximum soldering temp. +220 °C
T; Operating junction temperature +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. Power supplies might turn on in any order.

© 2001 Xilinx, Inc. All rights reserved. All Xilinx trademarks, registered trademarks, patents, and disclaimers are as listed at http://www.xilinx.com/legal.htm.
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Table 2: Recommended Operating Conditions

Symbol Description Min Max Units
Internal Supply voltage relative to GND, T; = 0 °C to +85°C Commercial | 1.425 | 1.575 Y
VecinT Internal Supply voltage relative to GND, T; = —40°C to +100°C Industrial 1.425 | 1.575 \%
Auxiliary supply voltage relative to GND, T; =0 °C to +85°C Commercial 3.0 3.6 \%
Vecaux Auxiliary supply voltage relative to GND, T; = —-40°C to +100°C Industrial 3.0 3.6 \%
Supply voltage relative to GND, T; =0 °C to +85°C Commercial 1.2 3.6 \%
Veco Supply voltage relative to GND, T; = —-40°C to +100°C Industrial 1.2 3.6 \%
Battery voltage relative to GND, T; =0 °C to +85°C Commercial 1.0 3.6 \%
Veart Battery voltage relative to GND, T; = —40°C to +100°C Industrial 1.0 3.6 \%

Notes:

1. If Vecaux and Voo are both at 3.3 V, they must use a common supply voltage.
2. If battery is not used, do not connect Vgar-
3. For LVDS operation, Vccayx minis 3.13 V and max is 3.47 V.

Table 3: DC Characteristics Over Recommended Operating Conditions

Symbol Description Device Min Max | Units
Vot Data Rete-ntion VQC,NT \/0Itage | All 1.2 \Y
(below which configuration data might be lost)
Vor Data Rete-ntion VCICAUXIVoItage | All 25 \Y
(below which configuration data might be lost)
oo Quiescent Ve nt supply current! Device
Q Dependent
leco Quiescent Vo supply current? Device
Q Dependent
lecauxQ Quiescent Vecaux supply current? DeDevice
pendent
IREE VReg current per bank All LA
I Input or output leakage current All A
Cin Input capacitance (sample tested) All pF
IrpU Pad pull-up (when selected) @ Vi, =0V, Vcco = 3.3 V (sample tested) All Note 2 mA
IrPD Pad pull-down (when selected) @ Vj, = 3.6 V (sample tested) All Note 2 mA
Notes:

1. With no output current loads, no active input pull-up resistors, all I/0 pins are 3-state and floating.

2. Internal pull-up and pull-down resistors guarantee valid logic levels at unconnected input pins. These pull-up and pull-down resistors
do not guarantee valid logic levels when input pins are connected to other circuits.

3. Data are retained even if Voo drops to O V.
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Power-On Power Supply Requirements

Xilinx FPGAs require a certain amount of supply current
during power-on to insure proper device operation. The
actual current consumed depends on the power-on ramp
rate of the power supply. This is the time required to reach

Table 4: Supply Current Requirements

the nominal power supply voltage of the devicel from 0 V.
The current is highest at the fastest suggested ramp rate
(0 V to nominal voltage in 2 ms) and is lowest at the slowest
allowed ramp rate (0 V to nominal voltage in 50 ms).

Product Description2 Current Requirement3
Virtex-1l Family, Commercial Grade Minimum required current supply 500 mA
Virtex-1l Family, Industrial Grade Minimum required current supply 500 mA

Notes:

1. Ramp rate used for this specification is from 0 to 1.5 V DC. Peak current occurs on or near the internal power-on reset threshold and

lasts for less than 3 ms.

2. Devices are guaranteed to initialize properly with the minimum current available from the power supply as noted above.
3. Larger currents may result if ramp rates are forced to be faster.

DC Input and Output Levels

Values for V,_and V,y are recommended input voltages.
Values for Ig, and lgy are guaranteed over the recom-
mended operating conditions at the Vg and Vgy test
points. Only selected standards are tested. These are cho-

Table 5: DC Input and Output Levels

sen to ensure that all standards meet their specifications.
The selected standards are tested at minimum Vg with
the respective Vg and Vg voltage levels shown. Other
standards are sample tested.

Input/Output ViL Vin VoL VoH lov lon
Standard V, min V, max V, min V, max V, Max V, Min mA mA
LVTTL®) -05 0.8 2.0 3.6 0.4 2.4 24 —-24
LVCMOS33 -05 0.8 2.0 3.6 0.4 Veco—0.4 24 - 24
LVCMOS25 -05 0.7 1.7 2.7 0.4 Veeo — 0.4 24 -24
LVCMOS18 -05 20% Veeo 70% Veco 1.95 0.4 Veeo — 0.45 16 -16
LVCMOS15 -05 20% Veeo 70% Veeo 1.65 0.4 Veeo — 0.45 16 -16
PCI33_3 -05 30% Veeo 50% Veco | Veco* 05 | 10% Veco 90% Veco Note2 | Note 2
PCI66_3 -05 30% Veeo 50% Veco | Veco* 05 | 10% Veco 90% Veco Note2 | Note 2
PCI-X -05 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2
GTLP -05 Vgeg — 0.1 Vgeg + 0.1 3.6 0.6 n/a 36 n/a
GTL -05 Vgeg — 0.05 Vgeg + 0.05 3.6 0.4 n/a 40 n/a
HSTL | -05 Vger — 0.1 Vger + 0.1 1.5 0.4 Veeo — 0.4 8 -8
HSTL Il -05 Vger — 0.1 Vger + 0.1 1.5 0.4 Veco—0.4 16 - 16
HSTL 1l -05 Vger — 0.1 Vger + 0.1 1.5 0.4 Veco—0.4 24 -8
HSTL IV -05 Vger — 0.1 VRer + 0.1 15 0.4 Veeo — 0.4 48 -8
SSTL3 | -05 VReg — 0.2 VRee + 0.2 3.6 Vger — 0.6 VRer + 0.6 8 -8
SSTL3 I -05 VReg — 0.2 VRee + 0.2 3.6 Vger — 0.8 VRer + 0.8 16 - 16
SSTL2 | -05 VRer — 0.2 VRer + 0.2 2.7 Vger—0.65 | Vggg + 0.65 7.6 -76
SSTL2 1l -05 Vgeg — 0.2 VRer + 0.2 2.7 VRer—0.80 | Vggr+0.80 15.2 -15.2
AGP-2X -05 Vgeg — 0.2 VRer + 0.2 3.6 10% Veeo 90% Veco Note2 | Note 2
Notes:

1. VgL and Vgy for lower drive currents are sample tested. The DONE pin is always LVTTL 12 mA.
2. Tested according to the relevant specifications.
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LDT DC Specifications (LDT_25)
Table 6: LDT DC Specifications

DC Parameter Symbol Conditions Min Typ Max | Units
Differential Output Voltage Vob Rt = 100 ohm across Q and Q signals | 530 600 740 mvV
Change in Vop Magnitude AVop | Ry =100 ohm across Q and Q signals 30 mv

Output Common Mode Voltage Vos Rt =100 ohm across Q and Q signals | 550 600 680 mv
Change in Vgog Magnitude A Vs 30 mv

LVDS DC Specifications (LVDS_33 & LVDS_25)
Table 7: LVDS DC Specifications

DC Parameter Symbol Conditions Min Typ Max | Units

Supply Voltage Veeo 3§;r \%
Output High Voltage for Q and Q Vou Rt = 100 Q across Q and Q signals 1475 | V
Output Low Voltage for Q and Q VoL Rt =100 Q across Q and Q signals | 0.925 \%

Differential Output Voltage (Q — Q),
Q = High (Q - Q), Q = High
Output Common-Mode Voltage Vocm Ry = 100 Q across Q and Q signals | 1.125 1.2 1.275 \Y,

Vopire | Rt =100 Q across Q and Q signals 250 350 400 mV

Differential Input Voltage (Q — Q),
Q = High (Q - Q), Q = High
Input Common-Mode Voltage Viem Differential input voltage = +350 mV 0.2 1.25 2.2 \%

Vipire | Common-mode input voltage =1.25V | 100 350 NA mV

Extended LVDS DC Specifications (LVDSEXT_33 & LVDSEXT_25)
Table 8: Extended LVDS DC Specifications

DC Parameter Symbol Conditions Min Typ Max | Units

Supply Voltage Veeo 3§;r \%
Output High Voltage for Q and Q Vou Ry = 100 Q across Q and Q signals 1.70 \Y
Output Low Voltage for Q and Q VoL Rt =100 Q across Q and Q signals | 0.705 \%

Differential Output Voltage (Q — Q),
Q = High (Q - Q), Q = High
Output Common-Mode Voltage Vocm Ry = 100 Q across Q and Q signals | 1.125 | 1.200 | 1.275 \Y,

Vopire | Rt =100 Q across Q and Q signals 440 820 mV

Differential Input Voltage (Q — Q),

o —_ Vipire | Common-mode input voltage = 1.25V mvV
Q = High (Q - Q), Q = High
Input Common-Mode Voltage Viem Differential input voltage = +350 mV \%
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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 Vg levels are 200 mV below standard LVPECL

Table 9: LVPECL DC Specifications

levels and are compatible with devices tolerant of lower
common-mode ranges. Table 9 summarizes the DC output
specifications of LVPECL.

DC Parameter Min Max Min Max Min Max Units
Veeo 3.0 3.3 3.6 \Y
Vou 1.8 211 1.92 2.28 2.13 241 \Y
VoL 0.96 1.27 1.06 1.43 1.30 1.57 v
Viy 1.49 2.72 1.49 2.72 1.49 2.72 v
ViL 0.86 2.125 0.86 2.125 0.86 2.125 \Y
Differential Input Voltage 0.3 - 0.3 - 0.3 - \%

Virtex-ll Performance Characteristics

This section provides the performance characteristics of
some common functions and designs implemented in
Virtex-1l 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-ll
Switching Characteristics, page 7 (speed files).

Table 10: Pin-to-Pin Performance

Table 10 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 Pin-to-Pin (w/ I/O delays) Device Used & Speed Grade

Basic Functions

16-bit Address Decoder 6.7 XC2V1000 -5

32-bit Address Decoder 8.0 XC2V1000 -5

64-bit Address Decoder 9.6 XC2V1000 -5

4:1 MUX 6.0 XC2Vv1000 -5

8:1 MUX 6.8 XC2Vv1000 -5

16:1 MUX 6.8 XC2Vv1000 -5

32:1 MUX 8.9 XC2Vv1000 -5

Combinatorial (pad to LUT to pad) 5.4 XC2V1000 -5

Memory

Block RAM

Pad to setup N/A

Clock to Pad N/A

Distributed RAM

Pad to setup 2.9 XC2V1000 -5

Clock to Pad 5.3 (no clk skew) XC2V1000 -5
DS031-3 (v1.5) April 23, 2001 www.xilinx.com Module 3 of 4
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Table 11 shows internal (register-to-register) performance. Values are reported in MHz.

Table 11: Register-to-Register Performance

Description

Register-to-Register Performance

Device Used & Speed Grade

Basic Functions

16-bit Address Decoder 460 XC2V1000 -5
32-bit Address Decoder 3125 XC2V1000 -5
64-bit Address Decoder 264.6 XC2Vv1000 -5
4:1 MUX 554 XC2Vv1000 -5
8:1 MUX 516.5 XC2V1000 -5
16:1 MUX 428 XC2Vv1000 -5
32:1 MUX 371.2 XC2Vv1000 -5
Register to LUT to Register 715.3 XC2V1000 -5
8-bit Adder 315.2 XC2Vv1000 -5
16-bit Adder 284.8 XC2Vv1000 -5
64-bit Adder 171.2 XC2V1000 -5
64-bit Counter 186.2 XC2V1000 -5
64-bit Accumulator 116.9 XC2V1000 -5
Multiplier 18x18 (with Block RAM inputs) 103.8 XC2V1000 -5
Multiplier 18x18 (with Register inputs) 147.3 XC2V1000 -5
Memory
Block RAM
Single-Port 4096 x 4 bits N/A
Single-Port 2048 x 9 bits N/A
Single-Port 1024 x 18 bits N/A
Single-Port 512 x 36 bits N/A
Dual-Port A:4096 x 4 bits & B:1024 x 18 bits N/A
Dual-Port A:1024 x 18 bits & B:1024 x 18 bits N/A
Dual-Port A:2048 x 9 bits & B: 512 x 36 bits N/A
Distributed RAM
Single-Port 32 x 8-bit 481.0 XC2Vv1000 -5
Single-Port 64 x 8-bit 405.8 XC2Vv1000 -5
Single-Port 128 x 8-bit 343.4 XC2Vv1000 -5
Dual-Port 16 x 8 264.9 XC2Vv1000 -5
Dual-Port 32 x 8 414.3 XC2Vv1000 -5
Dual-Port 64 x 8 363.4 XC2Vv1000 -5
Dual-Port 128 x 8 318.7 XC2V1000 -5
Shift Registers
128-bit SRL N/A
256-bit SRL N/A
Module 3 of 4 www.xilinx.com DS031-3 (v1.5) April 23, 2001
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Table 11: Register-to-Register Performance (Continued)

Description Register-to-Register Performance Device Used & Speed Grade
FIFOs (Async. in Block RAM)
1024 x 18-hit N/A
1024 x 18-hit N/A
FIFOs (Sync. in SRL)
128 x 8-bit N/A
128 x 16-hit N/A
CAMs in Block RAM
32 x 9-bit N/A
64 x 9-bit N/A
128 x 9-bit N/A
256 x 9-bit N/A
CAMs in SRL
32 x 16-bit N/A
64 x 32-bit N/A
128 x 40-bit N/A
256 x 48-bit N/A
1024 x 16-bit N/A
1024 x 72-hit N/A

Virtex-Il Switching Characteristics

Switching  characteristics are  specified on a
per-speed-grade basis and can be desighated as Advance,
Preliminary, or Final. Note that Virtex-ll Performance
Characteristics, page 5 are subject to these guidelines, as
well. The status of each designation is defined as follows:

Advance:These speed files are based on additional simula-
tion and testing of some family members. Although speed
grades with this designation are considered relatively sta-
ble, some under-reporting might still occur. All family mem-
bers do not necessarily transition to “Advance” at the same
time. Typically, the slowest speed grades transition to
“Advance” before faster speed grades.

Testing of Switching Characteristics

All devices are 100% functionally tested. Internal timing
parameters are derived from measuring internal test pat-
terns. Listed below are representative values. For more
specific, more precise, and worst-case guaranteed data,

IOB Input Switching Characteristics

Input delays associated with the pad are specified for
LVTTL levels. For other standards, adjust the delays with

Preliminary:Preliminary speed files are based on full
device characterization. Devices and speed grades with this
designation are considered safe for use in production
designs. There are no under-reported delays.

Final:Final speed files are released once the family has
enough production history and full correlation between the
speeds files and devices is established over numerous pro-
duction lots.

All specifications are always representative of worst-case
supply voltage and junction temperature conditions.

use the values reported by the static timing analyzer (TRCE
in the Xilinx Development System) and back-annotate to the
simulation net list. Unless otherwise noted, values apply to
all Virtex-11 devices.

the values shown in I0B Input Switching Characteristics
Standard Adjustments, page 8.
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Table 12: 10B Input Switching Characteristics

Speed Grade

Description Symbol Device -6 -5 -4 Units
Propagation Delays
Pad to | output, no delay Tiop All 0.61 0.70 ns, max
Pad to | output, with delay TioriD 2.61 3.00 ns, max
Propagation Delays
Eg(?jteolazlutput IQ viatransparent latch, TiopL] Al 0.82 0.94 ns, max
Eviﬁ t(;)ecl);;put IQ via transparent latch, TiopLID 282 3.24 ns, max
Clock CLK to output IQ TiockiQ All 0.66 0.76 ns, max
Setup and Hold Times With Respect to Clock at IOB Input
Register
Pad, no delay Tiopick/Tioickp All 0.69/0.00 | 0.79/0.00 | ns, min
Pad, with delay Tiopickn/TioickPD 2.69/0.00 | 3.09/0.00 | ns, min
ICE input Tioiceck!/ TiockIcE All 0.21/0.00 | 0.24/0.00 | ns, min
SR input (IFF, synchronous) Tiosrcki All 0.19 0.21 ns, min
Set/Reset Delays
SR input to 1Q (asynchronous) TiosrIQ All 0.32 0.36 ns, max
GSR to output IQ Tesro All 7.66 8.81 ns, max

Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but
if a “0” is listed, there is no positive hold time.

2. Input timing for LVTTL is measured at 1.4 V. For other I/O standards, see Table 17.

IOB Input Switching Characteristics Standard Adjustments

Table 13: 10B Input Switching Characteristics Standard Adjustments

Speed Grade
Description Symbol Standard -6 -5 -4 Units
Data Input Delay Adjustments

Standard-specific data input delay TivTTL LVTTL 0.00 0.00 ns
adjustments TveMos33 LVCMOS33 000 | 000 | ns
Tivemos2s LVCMOS25 0.11 0.12 ns

Tivemosis LVCMOS18 0.43 0.49 ns

TiLvemosis LVCMOS15 1.00 1.14 ns

TiLvDs_25 LVDS_25 0.60 0.69 ns

TILVDS_33 LVDS_33 0.60 0.69 ns

TivPecL 33 LVPECL 0.60 0.69 ns

Module 3 of 4
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Table 13: 10B Input Switching Characteristics Standard Adjustments (Continued)

Speed Grade
Description Symbol Standard -6 -5 -4 Units
Tipcias. 3 PCI, 33 MHz, 3.3V 000 | 000 | ns
Tipcies._3 PCI, 66 MHz, 3.3 V 000 | 000 | ns
Tipcix PCI-X, 133 MHz, 3.3 V 000 | 000 | ns
TieTL GTL 0.42 0.48 ns
TiGTLPLUS GTLP 0.42 0.48 ns
TiHsTLI HSTL | 0.42 0.48 ns
TiHsSTL I HSTL II 0.42 0.48 ns
TiusTL M HSTL 1l 0.42 0.48 ns
TiHsTL IV HSTL IV 0.42 0.48 ns
TissTL2 SSTL2 | 042 | 048 ns
TissTL2. 1l SSTL2 1 0.42 0.48 ns
TissTLa SSTL3 | 035 | 0.40 ns
TissTL3 Il SSTL3 I 0.35 0.40 ns
Tiacp AGP-2X 035 | 0.40 ns
Tivpcizs LVDCI_33 0.00 0.00 ns
Tivpeizs LVDCI_25 0.11 0.12 ns
Tivpcis LVDCI_18 0.43 0.49 ns
Tivocis LVDCI_15 1.00 1.14 ns
TILVDCI_DV2_33 LvDCI_Dv2_33 0.00 0.00 ns
TiLvbel pv2 25 LvDCI_Dv2_25 0.11 0.12 ns
TiLvbel_pvz_18 LVDCI_DVv2_18 0.43 0.49 ns
TiLvbel_pvz_15 LVDCI_DV2_15 1.00 1.14 ns
TIGTL_DCI GTL_DCI 0.42 0.48 ns
TicTLr Dei GTLP_DCI 0.42 0.48 ns
TiHSTL |_bC HSTL_|_DCI 042 | 048 ns
THSTL 11 DOl HSTL_Il_DCI 042 | 048 ns
THSTL I1L_DC HSTL_Ill_DCI 042 | 048 ns
TIHSTL IV DC! HSTL_IV_DCI 042 | 048 ns
TissTL2_ 1 pCl SSTL2 | DCI 042 | 048 ns
TissTL2 1L_pol SSTL2_Il_DCI 042 | 048 ns
TissTL3 | Dol SSTL3_I_DCI 035 | 0.40 ns
TissTL3 11 _DCI SSTL3_II_DCI 0.35 0.40 ns
TiLpT 25 LDT_25 0.49 0.56 ns
TIULVDS_25 ULVDS_25 0.49 0.56 ns
Notes:
1. Inputtiming for LVTTL is measured at 1.4 V. For other 1/O standards, see Table 17.
DS031-3 (v1.5) April 23, 2001 www.xilinx.com Module 3 of 4
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IOB Output Switching Characteristics

Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. For other standards, adjust
the delays with the values shown in IOB Output Switching Characteristics Standard Adjustments, page 11.

Table 14: 10B Output Switching Characteristics

Speed Grade

Description Symbol -6 -5 -4 Units
Propagation Delays
O input to Pad Tioop 2.88 331 ns, max
O input to Pad via transparent latch TiooLp 3.09 3.55 ns, max
3-State Delays
T input to Pad high-impedance (Note 2) TioThz 2.37 2.73 ns, max
T input to valid data on Pad TiotoN 2.37 2.73 ns, max
T input to Pad high-impedance via
transparent latch (Note 2) TiotLPHz 2.58 2.91 NS, max
l'l'at|(r:1r|13ut to valid data on Pad via transparent TIoTLPON 258 297 ns, max
GTS to Pad high impedance (Note 2) TeTs 6.89 7.92 ns, max
Sequential Delays
Clock CLK to Pad Tiockp 3.24 3.73 ns, max
Clock CLK to Pad high-impedance
(synchronous) (Note 2) TiockHz 2.88 3.32 NS, max
Clock CLK to valid data on Pad
(synchronous) Tiockon 2.88 3.32 ns, max
Setup and Hold Times Before/After Clock CLK
O input Tioock/Tiocko 0.19/0.00 0.21/0.00 | ns, min
OCE input T|OOCECK/T|OCKOCE 0.21/0.00 0.24/0.00 ns, min
SR inpUt (OFF) T|OSRCKO/T|OCKOSR 0.19/0.00 0.21/0.00 ns, min
3-State Setup Times, T input Tiotex/TiockT 0.22/0.00 0.26/0.00 | ns, min
3-State Setup Times, TCE input Tiotceck!/TiockTcE 0.21/0.00 0.24/0.00 | ns, min
3-State Setup Times, SR input (TFF) TiosrckT/ TiockTsr 0.19/0.00 0.21/0.00 | ns, min
Set/Reset Delays
SR input to Pad (asynchronous) TiosrpP 3.08 3.55 ns, max
SR input to Pad high-impedance
(asynchronous) (Note 2) TiosrHz 2.54 2.92 NS, max
SR input to valid data on Pad
(asynchronous) TiosroN 2.54 2.92 ns, max
GSR to Pad Tiossro 5.98 6.88 ns, max

Notes:

1. AZero"“0”Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but
if a “0” is listed, there is no positive hold time.

2. The 3-state turn-off delays should not be adjusted.
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IOB Output Switching Characteristics Standard Adjustments

Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. For other standards, adjust
the delays by the values shown.

Table 15: 10B Output Switching Characteristics Standard Adjustments

Speed Grade
Description Symbol Standard -6 -5 -4 Units
Output Delay Adjustments
Standard-specific adjustments for TowvTTL S2 LVTTL, Slow, 2 mA 11.13 | 12.80 ns
(basedton siandard capaciive load, | TOWTTL_S4 4mA 687 | 790 | ns
Csl) ToLvTTL s6 6 mA 479 | 550 ns
ToLvTTL S8 8 mA 3.40 | 391 ns
TowTTL s12 12 mA 2.61 3.00 ns
ToLvTTL S16 16 mA 1.83 | 2.10 ns
ToLvTTL s24 24 mA 1.22 | 1.40 ns
TOLVTTL_F2 LVTTL, Fast, 2 mA 7.66 8.80 ns
TowvTTL F4 4 mA 3.05 | 3.50 ns
ToLvTTL_F6 6 MA 1.83 | 2.10 ns
TowvTTL F8 8 mA 0.27 0.30 ns
ToLvTTL F12 12 mA 0.00 | 000 | ns
ToLvTTL F16 16 mA 044 | -050 | ns
TowvTTL F24 24 mA -052 | -0.60 | ns
ToLvps_25 LVDS -1.12 | -1.29 | ns
Towvps_33 LVDS -1.18 | -1.36 | ns
ToLVDSEXT_25 LvDS -1.03 | -1.19 | ns
ToLvDSEXT 33 LVDS -1.05 | -1.21 | ns
ToLpT_25 LDT -1.11 | -1.28 | ns
TosLvDs 25 BLVDS ns
Touwvps 25 ULVDS -1.11 | -1.28 | ns
TowvPECL 33 LVPECL 081 | 093 | ns
Topciss 3 PCI, 33 MHz, 3.3 V 279 | 320 | ns
TOPCI66_3 PCI, 66 MHz, 3.3V 0.27 0.30 ns
Topcix PCI-X, 133 MHz, 3.3 V 027 | 030 | ns
ToaTL GTL 0.00 | 0.00 | ns
TogTLp GTLP 0.00 0.00 ns
TonsTL_| HSTL I 018 | 020 | ns
TonsTL_ HSTL Il -0.17 | 020 | ns
TonsTL_ 1 HSTL Il -0.34 | -0.40 | ns
TonsTL_Iv HSTL IV -0.52 | 060 | ns
TossTL2 | SSTL2 | -0.09 | -0.10 | ns
TossTL2 11 SSTL2 1l -0.34 | 040 | ns
DS031-3 (v1.5) April 23, 2001 www.xilinx.com Module 3 of 4
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Table 15: 10B Output Switching Characteristics Standard Adjustments (Continued)

Speed Grade

Description Symbol Standard -6 -5 -4 Units
TossTL3 | SSTL3 | 0.00 0.00 ns
TossTLa i SSTL3 I -0.17 | -0.20 ns

Toacp AGP-2X -0.26 | =030 | ns
Towvemosas_s2 LVCMOS33, Slow, 2 mA 9.66 | 11.10 ns
ToLvemosss_sa 4 mA 551 | 633 | ns
Towvemosas_se 6 mA 400 | 460 | ns
ToLveMos33_ss 8 mA 270 | 310 | ns
ToLvemos3s s12 12 mA 227 | 260 | ns
ToLvemoss3_s16 16 mA 1.40 | 160 | ns
ToLvemos3s s24 24 mA 131 | 150 | ns
ToLvemosss F2 LVCMOS33, Fast, 2 mA 7.22 8.30 ns
ToLvemos33 F4 4 mA 313 | 360 | ns
ToLveMmos33_F6 6 mA 140 | 160 | ns
ToLvemos33 _Fs 8 mA 027 | 030 | ns
Towvemosss F12 12 mA 0.00 | 0.00 | ns
ToLvemosss F16 16 mA -0.34 | -0.40 | ns
ToLvemos33 Fa4 24 mA 052 | -0.60 | ns
Towvemos2s s2 | LVCMOS25, Slow, 2 mA 11.22 | 1290 | ns
ToLvemos2s_s4 4 mA 6.44 | 740 | ns
ToLvemos2s_s6 6 mA 583 | 670 | ns
ToLvemosz2s_ss 8 mA 505 | 580 | ns
ToLvemos2s_s12 12 mA 366 | 420 | ns
ToLvemos2s_s16 16 mA 296 | 340 | ns
ToLvemos2s_s24 24 mA 261 | 300 | ns
TOLVCMOSZS_FZ LVCMOS25, Fast, 2 mA 5.57 6.40 ns
ToLvemos2s_Fa 4 mA 1.74 | 2.00 | ns
ToLvemos2s_F6 6 mA 1.05 | 120 | ns
ToLvemos2s_Fs 8 mA 070 | 080 | ns
ToLvemos2s_F12 12 mA 018 | 020 | ns
ToLvemos2s F16 16 mA 0.00 | 000 | ns
ToLvemos2s_F24 24 mA -0.17 | -0.20 ns
Towvemosis_s2 LVCMOS18, Slow, 2 mA 20.18 | 23.20 ns
Towvemosis_s4 4 mA 13.74 | 15.80 ns
Towvemosis s6 6 mA 10.35 | 11.90 | ns
ToLvemos1s_ss 8 mA 957 | 11.00 | ns
ToLvemosis s12 12 mA 818 | 940 | ns
ToLvemosis_s16 16 mA 774 | 890 | ns
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Table 15: 10B Output Switching Characteristics Standard Adjustments (Continued)

Speed Grade
Description Symbol Standard -6 -5 -4 Units
TOLVCMOSlS_FZ LVCMOS18, Fast, 2 mA 7.66 8.80 ns
Towvemosis Fa 4 mA 348 | 4.00 | ns
ToLvemosis_F6 6 mA 157 | 180 | ns
ToLvemosis Fs 8 mA 1.40 | 160 | ns
ToLvemosis F12 12 mA 070 | 080 | ns
ToLvcmosis F16 16 mA 061 | 070 | ns
Towvemosis sz | LVCMOS15, Slow, 2 mA 2557 | 2940 @ ns
ToLvemosis s4 4 mA 18.09 | 20.80 | ns
ToLveMosis._ s6 6 MA 16.79 | 1930 | ns
Towvemosis_ss 8 mA 14.53 | 16.70 ns
ToLvemosis_s12 12 mA 1331 | 1530 | ns
ToLvemosis s16 16 mA 1253 | 1440 | ns
TOLVCMOSlS_FZ LVCMOS15, Fast, 2 mA 7.48 8.60 ns
ToLvemosis_F4 4 mA 383 | 440 | ns
ToLvemos15_Fé 6 MA 279 | 320 | ns
ToLvemosis_Fs 8 mA 1.74 | 200 | ns
ToLvemosis F12 12 mA 1.40 | 160 | ns
ToLvemosis_F16 16 mA 1.40 | 160 | ns
Tolvpeiss LvDCI_33 0.09 0.10 ns
ToLvbcizs LvDCI_25 0.18 0.20 ns
Tovvpciis LvDCI_18 0.44 0.50 ns
ToLvbciis LvDCI_15 0.53 0.60 ns
TOLVDCI_DV2_33 LvDCI_Dv2_33 -0.87 | -1.00 ns
TOLVDCI_DV2_25 LvDCI_Dv2_25 -0.69 | -0.80 ns
Towvbel_pv2 18 LvDCI_Dv2_18 -0.60 | -0.70 | ns
TOLVDCI_DV2_15 LvDCI_Dv2_15 -0.43 | -0.50 ns
TogTL_DCI GTL_DCI 035 | 040 @ ns
ToGTLP DCI GTLP_DCI 0.27 0.30 ns
ToHsTL I_DCI HSTL_I_DCI 018 | 020 | ns
ToHSTL_Il_DCI HSTL_II_DCI -0.17 | =020 | ns
ToHSTL_II_DC HSTL_IIl_DCI 034 | =040 | ns
TOHSTL_|V_DC| HSTL_IV_DCI -0.52 | —-0.60 ns
TossTLz | bl SSTL2_ | DCI —0.09 | -0.10 | ns
TossTL2 11_DCI SSTL2_Il_DCI -0.34 | -040 | ns
TossTLs 1 bl SSTL3 | DCI 0.00 | 000 | ns
TossTL3 11_DCI SSTL3_Il_DCI -0.17 | -0.20 | ns
DS031-3 (v1.5) April 23, 2001 www.xilinx.com Module 3 of 4
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Calculation of T\gop as a Function of Capacitance

Tioop is the propagation delay from the O input of the I0B to the pad. The values for T|gop are based on the standard
capacitive load (Cg ) for each I/O standard, as listed in Table 16.

Table 16: Constants for Use in Calculation of T\ggp

Standard Csl (pF) fl (ns/pF)
LVTTL Fast Slew Rate, 2mA drive 35
LVTTL Fast Slew Rate, 4mA drive 35
LVTTL Fast Slew Rate, 6mA drive 35
LVTTL Fast Slew Rate, 8mA drive 35
LVTTL Fast Slew Rate, 12mA drive 35
LVTTL Fast Slew Rate, 16mA drive 35
LVTTL Fast Slew Rate, 24mA drive 35
LVTTL Slow Slew Rate, 2mA drive 35
LVTTL Slow Slew Rate, 4mA drive 35
LVTTL Slow Slew Rate, 6mA drive 35
LVTTL Slow Slew Rate, 8mA drive 35
LVTTL Slow Slew Rate, 12mA drive 35
LVTTL Slow Slew Rate, 16mA drive 35
LVTTL Slow Slew Rate, 24mA drive 35
LVCMOS33 35
LVCMOS25 35
LVCMOS18 35
LVCMOS15 35
PCI 33MHZ 3.3V 10
PCl 66 MHz 3.3 V 10
PCI-X 133 MHz 3.3V 10
GTL 0
GTLP 0
HSTL Class | 20
HSTL Class Il 20
HSTL Class llI 20
HSTL Class IV 20
SSTL2 Class | 30
SSTL2 Class 1l 30
SSTL3 Class | 30
SSTL3 Class Il 30
AGP-2X 10
Notes:

1. /O parameter measurements are made with the capacitance values shown above.

2. 1/O standard measurements are reflected in the IBIS model information except where the IBIS format precludes it.
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For other capacitive loads, use the formulas below to calcu-
late the corresponding T\gop

Tioop = Tioop * TorabausT * (CLoap — Cs) *fl

Table 17: Delay Measurement Methodology

Where:

TopapJusT IS reported above in the Output Delay

Adjustment section.

CLoap Is the capacitive load for the design.

Standard v 1 Vil Meas. Point Vger (Typ)?
LVTTL 0 3 1.4 -
LVCMOS33 0 3.3 1.65 -
LVCMOS25 0 25 1.25 -
LVCMOS18 0 1.8 0.9 -
LVCMOS15 0 1.5 0.75 -
PCI33_3 Per PCI Specification -
PCI66_3 Per PCI Specification -
PCIX33_3 Per PCI-X Specification -
GTL VRer — 0.2 VRrer + 0.2 VREF 0.80
GTLP Vgeg — 0.2 VRer + 0.2 VREF 1.0
HSTL Class | Vger — 0.5 VRer + 0.5 VREF 0.75
HSTL Class I Vger — 0.5 VRer + 0.5 VREF 0.75
HSTL Class IlI Vger — 0.5 VRrer + 0.5 VREF 0.90
HSTL Class IV Vger — 0.5 VRrer + 0.5 VREF 0.90
SSTL3 1 &I Vger — 1.0 VRrer + 1.0 VREF 15
SSTL21& 1l Vgeg — 0.75 Vgee +0.75 VREF 1.25
AGP-2X VRrer — (0.2xVeeo) VRer + (0.2XVeco) VREF Per AGP Spec
LVDS_25 1.2-0.125 1.2+0.125 1.2
LvVDS_33 1.2-0.125 1.2+0.125 1.2
LVDSEXT_25 1.2-0.125 1.2+0.125 1.2
LVDSEXT_33 1.2-0.125 1.2+0.125 1.2
ULVDS_25 0.6 -0.125 0.6 +0.125 0.6
LDT_25 0.6 -0.125 0.6 +0.125 0.6
LVPECL 1.6-0.3 16+0.3 1.6
Notes:

1. Input waveform switches between V and V.

aprwdn

b. Record the relative time to the Vg or Vo, transition of interest.
c. Remove the capacitance, and model the actual PCB traces (transmission lines) and actual loads from the

appropriate IBIS models for driven devices.
Record the results from the new simulation.

Measurements are made at Vggg (Typ), Maximum, and Minimum. Worst-case values are reported.
I/O parameter measurements are made with the capacitance values shown in Table 16.

I/O standard measurements are reflected in the IBIS model information except where the IBIS format precludes it.
Use of IBIS models results in a more accurate prediction of the propagation delay:

a. Model the output in an IBIS simulation into the standard capacitive load.

Compare with the capacitance simulation. The increase or decrease in delay from the capacitive load delay
simulation should be added or subtracted from the value above to predict the actual delay.
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Clock Distribution Switching Characteristics
Table 18: Clock Distribution Switching Characteristics

Speed Grade
Description Symbol -6 -5 -4 Units
GCLK IOB and Buffer
Global Clock PAD to output. Tepio 0.36 0.41 ns, max
Global Clock Buffer | input to O output Tcio 0.23 0.26 ns, max

CLB Switching Characteristics

Delays originating at F/G inputs vary slightly according to the input used (see Figure 14). The values listed below are
worst-case. Precise values are provided by the timing analyzer.

Table 19: CLB Switching Characteristics

Speed Grade

Description Symbol -6 -5 -4 Units
Combinatorial Delays
4-input function: F/G inputs to X/Y outputs TiLo 0.39 0.45 ns, max
5-input function: F/G inputs to F5 output TiEs 0.58 0.67 ns, max
5-input function: F/G inputs to X output TiFsx 0.77 0.88 ns, max
FXINA or FXINB inputs to Y output via MUXFX TiExy 0.33 0.38 ns, max
FXINA input to FX output via MUXFX TINAEX 0.25 0.28 ns, max
FXINB input to FX output via MUXFX TINBEX 0.25 0.28 ns, max
SOPIN input to SOPOUT output via ORCY Tsopsop 0.49 0.56 ns, max
lgcizr?\?gtilu(:sb?s/ routing through transparent latch TiEneTL 0.33 0.37 ns, max
Sequential Delays
FF Clock CLK to XQ/YQ outputs Tcko 0.42 0.48 ns, max
Latch Clock CLK to XQ/YQ outputs Tcklo 0.61 0.70 ns, max
Setup and Hold Times Before/After Clock CLK
BX/BY inputs Toick/Tekol 0.28/0.00 0.32/0.00 | ns, min
DY inputs Tovek/Tckpy 0.19/0.00 0.22/0.00 | ns, min
DX inputs Toxck/Tckpx 0.19/0.00 0.22/0.00 | ns, min
CE input Tceek/Tekee 0.21/0.00 | 0.24/0.00 | ns, min
SR/BY inputs (synchronous) Trek/Tekr 0.19/0.00 0.22/0.00 | ns, min
Clock CLK
Minimum Pulse Width, High TchH 0.57 0.66 ns, min
Minimum Pulse Width, Low TeoL 0.57 0.66 ns, min
Set/Reset
Minimum Pulse Width, SR/BY inputs TrRew 0.57 0.66 ns, min
(E()fjl(zl;/a\r)]/cfrr]cr)(r)’r;msuRs/)BY inputs to XQ/YQ outputs Tro 0.95 0.29 ns, max
Toggle Frequency (MHz) (for export control) Frog 880 765 MHz
Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but
if a “0” is listed, there is no positive hold time.
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CLB Distributed RAM Switching Characteristics
Table 20: CLB Distributed RAM Switching Characteristics

Speed Grade

Description Symbol -6 -5 -4 Units
Sequential Delays
Clock CLK to X/Y outputs (WE active) in 16 x 1 mode TsHcko16 1.78 2.04 ns, max
Clock CLK to X/Y outputs (WE active) in 32 x 1 mode TsHcko32 2.09 241 ns, max
Clock CLK to F5 output TSHCKOFR5 1.89 217 ns, max
Setup and Hold Times Before/After Clock CLK
BX/BY data inputs (DIN) Tps/ToH 0.67/0.00 0.77/0.00 ns, min
F/G address inputs Tas/Tan 0.44/0.00 0.50/0.00 ns, min
CE input (WE) Twes/Twen 0.46/0.00 0.53/0.00 | ns, min
Clock CLK
Minimum Pulse Width, High TweH 0.63 0.72 ns, min
Minimum Pulse Width, Low TweL 0.63 0.72 ns, min
Minimum clock period to meet address write cycle time Twe 1.25 1.44 ns, min

Notes:

1. A Zero “0" Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but

if a “0” is listed, there is no positive hold time.

CLB Shift Register Switching Characteristics

Table 21: CLB Shift Register Switching Characteristics

Speed Grade

Description Symbol -6 -5 -4 Units
Sequential Delays
Clock CLK to X/Y outputs TrEG 2.53 291 ns, max
Clock CLK to X/Y outputs TrREG32 2.84 3.27 ns, max
Clock CLK to XB output via MC15 LUT output TrREGXB 2.45 2.82 ns, max
Clock CLK to YB output via MC15 LUT output TrREGYB 2.39 2.75 ns, max
Clock CLK to Shiftout TcksH 2.17 2.49 ns, max
Clock CLK to F5 output TREGES 2.64 3.04 ns, max
Setup and Hold Times Before/After Clock CLK
BX/BY data inputs (DIN) Tsrips/TsRLDH 0.28/0.00 0.32/0.00 | ns, min
CE input (WS) Twss/TwsH 0.21/0.00 | 0.24/0.00 | ns, min
Clock CLK
Minimum Pulse Width, High TsrpPH 0.63 0.72 ns, min
Minimum Pulse Width, Low TsrpL 0.63 0.72 ns, min

Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but

if a “0” is listed, there is no positive hold time.
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Multiplier Switching Characteristics

Table 22: Multiplier Switching Characteristics

Speed Grade

Description Symbol -6 ‘ -5 ‘ -4 Units

Propagation Delay to Output Pin

Input to Pin35 TMmuLT 4.34 4.98 ns, max
Input to Pin34 Tyvult 422 4.85 ns, max
Input to Pin33 TmuLT 4.11 4.72 ns, max
Input to Pin32 Tyvult 3.99 4.59 ns, max
Input to Pin31 Tvult 3.88 4.46 ns, max
Input to Pin30 TvulT 3.77 4.33 ns, max
Input to Pin29 Tyvult 3.65 4.20 ns, max
Input to Pin28 Tyvult 3.54 4.07 ns, max
Input to Pin27 TmuLT 3.42 3.93 ns, max
Input to Pin26 Tvult 331 3.80 ns, max
Input to Pin25 Tvult 3.20 3.67 ns, max
Input to Pin24 Tvult 3.08 3.54 ns, max
Input to Pin23 Tyvult 2.97 3.41 ns, max
Input to Pin22 Tyvult 2.85 3.28 ns, max
Input to Pin21 TmuLT 2.74 3.15 ns, max
Input to Pin20 Tvult 2.63 3.02 ns, max
Input to Pin19 Tvult 2.51 2.89 ns, max
Input to Pin18 Tvult 2.40 2.76 ns, max
Input to Pinl7 Tyvult 2.28 2.62 ns, max
Input to Pinl6 TmuLT 2.17 2.49 ns, max
Input to Pin15 TmuLT 2.06 2.36 ns, max
Input to Pin14 Tvult 1.94 2.23 ns, max
Input to Pin13 Tvult 1.83 2.10 ns, max
Input to Pin12 Tvult 171 1.97 ns, max
Input to Pin1l Tyvult 1.60 1.84 ns, max
Input to Pin10 TmuLT 1.49 171 ns, max
Input to Pin9 TmuLT 1.37 1.58 ns, max
Input to Pin8 Tvult 1.26 1.45 ns, max
Input to Pin7 Tvult 1.14 1.31 ns, max
Input to Pin6 Tvult 1.03 1.18 ns, max
Input to Pin5 Tyvult 0.92 1.05 ns, max
Input to Pind TmuLT 0.80 0.92 ns, max
Input to Pin3 TmuLT 0.69 0.79 ns, max
Input to Pin2 Tvult 0.57 0.66 ns, max
Input to Pinl Tvult 0.46 0.53 ns, max
Input to Pin0 Tvult 0.35 0.40 ns, max
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Block SelectRAM Switching Characteristics

Table 23: Block SelectRAM Switching Characteristics

Speed Grade

Description Symbol -6 -5 -4 Units
Sequential Delays
Clock CLK to DOUT output Tecko 3.01 3.46 ns, max
Setup and Hold Times Before Clock CLK
ADDR inputs Teack/Tacka 0.32/ 0.00 0.36/ 0.00 ns, min
DIN inputs Tepck/Teckp 0.32/ 0.00 0.36/ 0.00 ns, min
EN input Teeck/Tecke 1.04/0.00 1.20/0.00 ns, min
RST input Terek/TeCKR 1.44/0.00 1.65/0.00 ns, min
WEN input Tewcek/Teckw 0.63/ 0.30 0.72/ 0.00 ns, min
Clock CLK
Minimum Pulse Width, High TepPWH 1.51 1.74 ns, min
Minimum Pulse Width, Low TepwL 1.51 1.74 ns, min

Notes:

1. A Zero“0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but

if a “0” is listed, there is no positive hold time.

TBUF Switching Characteristics
Table 24: TBUF Switching Characteristics

Speed Grade
Description Symbol -6 -5 -4 Units
Combinatorial Delays
IN input to OUT output Tio 0.25 0.29 ns, max
TRI input to OUT output high-impedance Torr 0.48 0.55 ns, max
TRI input to valid data on OUT output Ton 0.48 0.55 ns, max
JTAG Test Access Port Switching Characteristics
Table 25: JTAG Test Access Port Switching Characteristics
Speed Grade
Description Symbol -6 -5 -4 Units
TMS and TDI Setup times before TCK T1aPTK ns, min
TMS and TDI Hold times after TCK TrckTAP ns, min
Output delay from clock TCK to output TDO TrckTDO ns, max
Maximum TCK clock frequency Frck MHz, max
DS031-3 (v1.5) April 23, 2001 www.xilinx.com Module 3 of 4
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Virtex-Il Pin-to-Pin Output Parameter Guidelines

All devices are 100% functionally tested. Listed below are representative values for typical pin locations and normal clock
loading. Values are expressed in nanoseconds unless otherwise noted.

Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, With DCM

Table 26: Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, With DCM
Speed Grade

Description Symbol Device -6 -5 -4 Units

LVTTL Global Clock Input to Output Delay using Output | T\ckorpcm ns
Flip-flop, 12 mA, Fast Slew Rate, with DCM. For data
output with different standards, adjust the delays with
the values shown in IOB Output Switching
Characteristics Standard Adjustments, page 11.

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and
where all accessible IOB and CLB flip-flops are clocked by the global clock net.

2. Output timing is measured at 50% V¢ threshold with 35 pF external capacitive load. For other I/O standards and different loads, see
Table 16 and Table 17.

3. DCM output jitter is already included in the timing calculation.

Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, Without DCM

Table 27: Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, Without DCM
Speed Grade

Description Symbol Device -6 -5 -4 Units

LVTTL Global Clock Input to Output Delay using Output Tickor 2V1000 5.20 5.98 ns
Flip-flop, 12 mA, Fast Slew Rate, without DCM. For data
output with different standards, adjust the delays with
the values shown in IOB Output Switching
Characteristics Standard Adjustments, page 11.

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and
where all accessible IOB and CLB flip-flops are clocked by the global clock net.

2. Output timing is measured at 50% V¢ threshold with 35 pF external capacitive load. For other I/O standards and different loads, see
Table 16 and Table 17.

3. DCM output jitter is already included in the timing calculation.
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Virtex-Il Pin-to-Pin Input Parameter Guidelines

All devices are 100% functionally tested. Listed below are representative values for typical pin locations and normal clock
loading. Values are expressed in nanoseconds unless otherwise noted

Global Clock Set-Up and Hold for LVTTL Standard, With DCM
Table 28: Global Clock Set-Up and Hold for LVTTL Standard, With DCM

Speed Grade

Description Symbol Device -6 -5 -4 Units

Input Setup and Hold Time Relative
to Global Clock Input Signal

for LVTTL Standard. For data input
with different standards, adjust the
setup time delay by the values
shown in IOB Input Switching
Characteristics Standard
Adjustments, page 8.

No Delay
Global Clock and IFF

Tpspem/ TpHDCM ns

Notes:

1. IFF = Input Flip-Flop or Latch

2. Setup time is measured relative to the Global Clock input signal with the fastest route and the lightest load. Hold time is measured
relative to the Global Clock input signal with the slowest route and heaviest load.

3. DCM output jitter is already included in the timing calculation.

Global Clock Set-Up and Hold for LVTTL Standard, Without DCM
Table 29: Global Clock Set-Up and Hold for LVTTL Standard, Without DCM

Speed Grade

Description Symbol Device -6 -5 -4 Units

Input Setup and Hold Time Relative
to Global Clock Input Signal

for LVTTL Standard. For data input
with different standards, adjust the
setup time delay by the values
shown in IOB Input Switching
Characteristics Standard
Adjustments, page 8.

Full Delay

T al 2V1000 1.8/0.0 2.1/0.0 ns
Global Clock and IFF PSFD/ | PHFD

Notes:

1. IFF = Input Flip-Flop or Latch

2. Setup time is measured relative to the Global Clock input signal with the fastest route and the lightest load. Hold time is measured
relative to the Global Clock input signal with the slowest route and heaviest load.

3. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values can not be guaranteed “best-case”, but
if a “0” is listed, there is no positive hold time.
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DCM Timing Parameters

Testing of switching parameters is modeled after testing
methods specified by MIL-M-38510/605; all devices are
100% functionally tested. Because of the difficulty in directly
measuring many internal timing parameters, those parame-
ters are derived from benchmark timing patterns. The fol-

Operating Frequency Ranges

Table 30: Operating Frequency Ranges

lowing guidelines reflect worst-case values across the
recommended operating conditions. All output jitter and
phase specifications are determined through statistical
measurement at the package pins.

Speed Grade
-6 -5 -4
Description Symbol Constraints | Min | Max | Min Max | Min Max | Units
Output Clocks (Low Frequency Mode)
CLKO, CLK90, CLK180, CLK270 | CLKOUT_FREQ_1X_LF 24 210 24 180 | MHz
CLK2X, CLK2X180 CLKOUT_FREQ_2X_LF 48 420 48 360 | MHz
CLKDV CLKOUT_FREQ_DV_LF 1.5 140 1.5 120 | MHz
CLKFX, CLKFX180 CLKOUT_FREQ_FX_LF 24 240 24 200 | MHz
Input Clocks (Low Frequency Mode)
CLKIN (using DLL outputs?) CLKIN_FREQ_DLL_LF 24 210 24 180 | MHz
CLKIN (using CLKFX outputs) CLKIN_FREQ_FX_LF 12 240 12 200 | MHz
PSCLK PSCLK_FREQ_LF 0.01 210 | 0.01 180 | MHz
Output Clocks (High Frequency Mode)
CLKO, CLK180 CLKOUT_FREQ_1X_HF 48 420 48 360 | MHz
CLKDV CLKOUT_FREQ_DV_HF 3 280 3 240 | MHz
CLKFX, CLKFX180 CLKOUT_FREQ_FX_HF 160 320 160 270 | MHz
Input Clocks (High Frequency Mode)
CLKIN (using DLL outputs?) CLKIN_FREQ_DLL_HF 48 420 | 48 360 | MHz
CLKIN (using CLKFX outputs) CLKIN_FREQ_FX_HF 32 320 | 32 270 | MHz
PSCLK PSCLK_FREQ_HF 0.01 420 | 0.01 365 | MHz
Notes:

1. “’DLL outputs” is used here to describe the outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.
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Input Clock Tolerances

Table 31: Input Clock Tolerances

Speed Grade
Constraints —6 -5 —4
Description Symbol FeLkin Min | Max | Min Max Min Max | Units
Input Clock Low/high Pulse Width
PSCLK PSCLK_PULSE < 1MHz 25.00 25.00 ns
CLKIN?2 CLKIN_PULSE 1-10 MHz 25.00 25.00 ns
10 - 25 MHz 10.00 10.00 ns
25 - 50 MHz 5.00 5.00 ns
50 - 100 MHz 3.00 3.00 ns
100 - 150 MHz 2.40 2.40 ns
150 - 200 MHz 2.00 2.00 ns
200 - 250 MHz 1.80 1.80 ns
250 - 300 MHz 1.50 1.50 ns
300 - 350 MHz 1.30 1.30 ns
350 - 400 MHz 1.15 1.15 ns
> 400 MHz 1.05 1.05 ns
Input Clock Cycle-Cycle Jitter (Low Frequency Mode)
CLKIN (using DLL outputs?) CLKIN_CYC_JITT_DLL_LF +300 +300 ps
CLKIN (using CLKFX outputs) CLKIN_CYC_JITT_FX_LF +300 +300 ps
Input Clock Cycle-Cycle Jitter (High Frequency Mode)
CLKIN (using DLL outputs?) CLKIN_CYC_JITT_DLL_HF +150 +150 ps
CLKIN (using CLKFX outputs) CLKIN_CYC_JITT_FX_HF +150 +150 ps
Input Clock Period Jitter (Low Frequency Mode)
CLKIN (using DLL outputs?) CLKIN_PER_JITT DLL_LF +1.00 +1.00 | ns
CLKIN (using CLKFX outputs) CLKIN_PER_JITT_FX_LF +1.00 +1.00 ns
Input Clock Period Jitter (High Frequency Mode)
CLKIN (using DLL outputs?) CLKIN_PER_JITT DLL_HF +1.00 #1.00 | ns
CLKIN (using CLKFX outputs) CLKIN_PER_JITT_FX_HF +1.00 #1.00 | ns
Feedback Clock Path Delay Variation
CLKFB off-chip feedback CLKFB_DELAY VAR _EXT +1.00 #1.00 | ns
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.
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Output Clock Jitter

Table 32: Output Clock Jitter

Speed Grade
-6 -5 -4
Description Symbol Constraints Min Max Min Max Min Max | Units
Clock Synthesis Period Jitter
CLKO CLKOUT_PER_JITT_O +100 +100 | ps
CLK90 CLKOUT_PER_JITT_90 +150 +150 | ps
CLK180 CLKOUT_PER_JITT_180 +150 +150 | ps
CLK270 CLKOUT_PER_JITT_270 +150 +150 | ps
CLK2X, CLK2X180 CLKOUT_PER_JITT_2X +200 +200 | ps
CLKDV (integer division) CLKOUT_PER_JITT_DV1 +150 +150 | ps
CLKDV (non-integer division) | CLKOUT_PER_JITT_DV2 +300 +300 | ps
CLKFX, CLKFX180 CLKOUT_PER_JITT_FX ps
Output Clock Phase Alignment
Table 33: Output Clock Phase Alignment
Speed Grade
-6 -5 -4
Description Symbol Constraints Min Max Min Max Min Max | Units
Phase Offset Between CLKIN and CLKFB
CLKIN/CLKFB CLKIN_CLKFB_PHASE +100 +100 | ps
Phase Offset Between Any DCM Outputs
All CLK* outputs CLKOUT_PHASE +140 +140 | ps
Duty Cycle Precision
DLL outputs?! CLKOUT _DUTY_CYCLE_DLL +150 +150 | ps
CLKFX outputs CLKOUT_DUTY_CYCLE_FX +100 +100 | ps
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Miscellaneous Timing Parameters

Table 34: Miscellaneous Timing Parameters

Speed Grade
Constraints -6 -5 —4
Description Symbol FcLkin Min | Max | Min | Max | Min | Max | Units
Time Required to Achieve LOCK
Using DLL outputs! LOCK DLL
> 60MHz 20 20 us
50 - 60 MHz 25 25 us
40 - 50 MHz 50 50 us
30 - 40 MHz 90 90 us
24 - 30 MHz 120 120 us
Using CLKFX outputs LOCK_FX 10 us 10 10 us 10 ms
ﬁfgi,ffﬁgi'iﬁ!‘fﬂge with LOCK_DLL_FINE_SHIFT 50 50 | us
Fine Phase Shifting
Absolute shifting range FINE_SHIFT_RANGE 10 10 ns
Delay Lines
Tap delay resolution DCM_TAP 40 50 40 50 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.
Parameter Cross-Reference
Table 35: Parameter Cross-Reference
Libraries Guide Data Sheet
DLL_CLKOUT_{MIN|MAX}_LF CLKOUT_FREQ_{1X|2X|DV}_LF
DFS_CLKOUT_{MIN|MAX}_LF CLKOUT_FREQ_FX_LF
DLL_CLKIN_{MIN|MAX}_LF CLKIN_FREQ_DLL_LF
DFS_CLKIN_{MIN|MAX}_LF CLKIN_FREQ_FX_LF
DLL_CLKOUT_{MIN|MAX}_HF CLKOUT_FREQ_{1X|DV}_HF
DFS_CLKOUT_{MIN|MAX}_HF CLKOUT_FREQ_FX_HF
DLL_CLKIN_{MIN|MAX}_HF CLKIN_FREQ_DLL_HF
DFS_CLKIN_{MIN|MAX}_HF CLKIN_FREQ_FX_HF
DS031-3 (v1.5) April 23, 2001 www.xilinx.com Module 3 of 4
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Revision History

This section records the change history for this module of
the data sheet.

Date Version Revision
11/07/00 1.0 Early access draft.
12/06/00 11 Initial release.
01/15/01 1.2 Added values to the tables in the Virtex-Il Performance Characteristics and Virtex-I|

Switching Characteristics sections.

01/25/01 1.3 The data sheet was divided into four modules (per the current style standard). Values were
added and revised in tables in the following sections:

¢ Virtex-ll Performance Characteristics

e Virtex-ll Switching Characteristics

¢ DCM Timing Parameters

e Table 17, “Delay Measurement Methodology,” on page 15

04/23/01 1.5 « Updated values in the tables in the Virtex-1l Performance Characteristics and
Virtex-Il Switching Characteristics sections.

* Added Trggzz Symbol to Table 21.

»  Skipped v1.4 to sync with other modules. Reverted to traditional double-column format.

Virtex-ll Data Sheet

The Virtex-ll Data Sheet contains the following modules:

e DSO031-1, Virtex-1l 1.5V FPGASs: Introduction and e DS031-3, Virtex-1l 1.5V FPGAs: DC and Switching
Ordering Information (Module 1) Characteristics (Module 3)

¢ DS031-2, Virtex-ll 1.5V FPGAS: Functional Description e DS031-4, Virtex-1l 1.5V FPGAS: Pinout Tables
(Module 2) (Module 4)
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