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Advance Product Specification

Virtex-5 Electrical Characteristics

Virtex™-5 FPGAs are available in -3, -2, -1 speed grades,
with -3 having the highest performance.

Virtex-5 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 -1 speed
grade industrial device are the same as for a -1 speed grade
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.

This Virtex-5 Data Sheet, part of an overall set of documen-
tation on the Virtex-5 family of FPGAs, is available on the
Xilinx website:

e Virtex-5 Family Overview

e Virtex-5 User Guide

* Virtex-5 Configuration Guide

¢ Virtex-5 XtremeDSP™ Design Considerations

e Virtex-5 Packaging and Pinout Specification

e Virtex-5 RocketlO™ GTP Transceiver User Guide

e Virtex-5 Tri-mode Ethernet MAC User Guide

e Virtex-5 Integrated Endpoint Block User Guide for
PCI Express® Designs

* Virtex-5 System Monitor User Guide
¢ Virtex-5 PCB Designer’'s Guide

All specifications are subject to change without notice.

Virtex-5 DC Characteristics

Table 1: Absolute Maximum Ratings

Symbol Description Units
VceInT Internal supply voltage relative to GND -0.5t0 1.1 \"
Veeaux Auxiliary supply voltage relative to GND -0.5103.0

Veco Output drivers supply voltage relative to GND -0.5103.75 \"

VBaTT Key memory battery backup supply -0.5t0 4.05 \Y

VRer Input reference voltage -0.5103.75 \

Vin® 3.3V I/O input voltage relative to GND(*) (user and dedicated 1/0s) -0.75 to 4.05 v

2.5V or below I/O input voltage relative to GND (user and dedicated 1/Os) -0.75to Vo + 0.5 \"

Vrs Voltage applied to 3-state 3.3V output® (user and dedicated 1/Os) -0.7510 4.05 \Y;
Voltage applied to 3-state 2.5V or below output (user and dedicated 1/Os) -0.75to Voo + 0.5 Vv

TsoL Maximum soldering temperature(?) +220 °C

T, Maximum 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.

Rl

For soldering guidelines and thermal considerations, see UG195: Virtex-5 Packaging and Pinout Specification on the Xilinx website.
3.3V I/O absolute maximum limit applied to DC and AC signals.
For 3.3V I/O operation, refer to UG190: Virtex-5 User Guide, Chapter 6, 3.3V I/O Design Guidelines.

© 2006-2007 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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Virtex-5 Data Sheet: DC and Switching Characteristics

Table 2: Recommended Operating Conditions

Symbol Description Min Max Units
Internal supply voltage relative to GND, T; = 0°C to +85°C Commercial 0.95 1.05
VooinT Internal supply voltage relative to GND, T; = —40°C to +100°C Industrial 0.95 1.05 \
- Auxiliary supply voltage relative to GND, T; = 0°C to +85°C Commercial 2.375 2.625 Vv
Auxiliary supply voltage relative to GND, T; = —40°C to +100°C | Industrial 2.375 2.625 Vv
Vooo249) Supply voltage relative to GND, T; = 0°C to +85°C Commercial 1.14 3.45 \"
Supply voltage relative to GND, T; = —40°C to +100°C Industrial 1.14 3.45 \Y
3.3V supply voltage relative to GND, T; = 0°C to +85°C Commercial | GND - 0.20 3.45 \Y
3.3V supply voltage relative to GND, T; = —40°C to +100°C Industrial GND -0.20 3.45 \Y
Vin 2.5V and below supply voltage relative to GND, Commercial | GND - 0.20 | Vggo + 0.2 \'
T,=0°C to +85°C
2.5V and below supply voltage relative to GND, Industrial | GND -0.20 | Voo + 0.2 \
T, =-40°C to +100°C
Maximum current through any pin in a powered or unpowered | Commercial 10 mA
N bank when forward biasing the clamp diode. Industrial 10 mA
Vaarr® Battery voltage relative to GND, T; = 0°C to +85°C Commercial 1.0 3.6
Battery voltage relative to GND, T; = —40°C to +100°C Industrial 1.0 3.6 \
Notes:
1. Recommended maximum voltage drop for Vocayux is 10 mV/ms.
2. Configuration data is retained even if Vo drops to OV.
3. Vparr is required only when using bitstream encryption. If battery is not used, connect Vgart to either ground or Vooayx-
4. Includes Vo of 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V.
5. The configuration supply voltage Vo conrig i @lso known as Voo o
Table 3: DC Characteristics Over Recommended Operating Conditions
Symbol Description Data Rate Min Typ Max Units
VDRINT Data retention Vggyt Voltage 0.75 \'
(below which configuration data might be lost)
VDRI Data retention Vgcayx voltage 2.0 \
(below which configuration data might be lost)
IREF VRgr current per pin HA
I Input or output leakage current per pin (sample-tested) 10 MA
Cin Input capacitance (sample-tested) 8 pF
lgpy™M Pad pull-up (when selected) @ V,y = 0V, Vgeo = 3.3V 20 150 pA
Pad pull-up (when selected) @ V| =0V, Veco = 2.5V 10 90 HA
Pad pull-up (when selected) @ V| =0V, Voo = 1.8V 5 45 MA
Pad pull-up (when selected) @ V| =0V, Vgco = 1.5V 3 30 pA
Pad pull-up (when selected) @ V| =0V, Vo = 1.2V 2 15 pA
lrpp'") Pad pull-down (when selected) @ V) = 2.5V 5 110 HA
lgart(™M Battery supply current nA
n Temperature diode ideality factor n
r Series resistance Q
Notes:

1. Typical values are specified at nominal voltage, 25°C.
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Important Note

Typical values for queiscent supply current are now specified at nominal voltage, 85°C junction temperatures (T;). Xilinx
recommends analyzing static power consumption at T; = 85°C because the majority of designs operate near the high end of
the commercial temperature range. Use the XPOWER™ Estimator (XPE) tool to calculate static power consumption for
junction temperatures other than 85°C. Data sheets for older products (e.g., Virtex-4 devices) still specify typical quiescent
supply current at T; = 25°C.

Table 4: Quiescent Supply Current

Symbol Description Device T; = 85°C Typical(!) Max Units

lccinTQ Quiescent Von Supply current XC5VLX30 360 mA
XC5VLX30T 377 mA

XC5VLX50 490 mA

XC5VLX50T 515 mA

XC5VLX85 755 mA

XC5VLX85T 790 mA

XC5VLX110 956 mA

XC5VLX110T 999 mA

XC5VLX220 1568 mA

XC5VLX220T 1619 mA

XC5VLX330 2254 mA

XC5VLX330T 2313 mA

XC5VSX35T 470 mA

XC5VSX50T 723 mA

XC5VSX95T 1233 mA

lccoa Quiescent Vo supply current XC5VLX30 1.5 mA
XC5VLX30T 15 mA

XC5VLX50 2 mA

XC5VLX50T 2 mA

XC5VLX85 3 mA

XC5VLX85T 3 mA

XC5VLX110 4 mA

XC5VLX110T 4 mA

XC5VLX220 8 mA

XC5VLX220T 8 mA

XC5VLX330 12 mA

XC5VLX330T 12 mA

XC5VSX35T 1.5 mA

XC5VSX50T 2 mA

XC5VSX95T 4 mA
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Table 4: Quiescent Supply Current (Continued)

Symbol Description Device Tj = 85°C Typical(!) Max Units

lccauxa Quiescent Vocaux supply current XC5VLX30 38 mA
XC5VLX30T 43 mA
XC5VLX50 57 mA
XC5VLX50T 62 mA
XC5VLX85 93 mA
XC5VLX85T 98 mA
XC5VLX110 125 mA
XC5VLX110T 130 mA
XC5VLX220 229 mA
XC5VLX220T 236 mA
XC5VLX330 345 mA
XC5VLX330T 353 mA
XC5VSX35T 49 mA
XC5VSX50T 74 mA
XC5VSX95T 131 mA

Notes:

1. Typical values are specified at nominal voltage, 85°C junction temperatures (T)).
2. Typical values are for blank configured devices with no output current loads, no active input pull-up resistors, all I/O pins are 3-state and floating.
3. 1If DCI or differential signaling is used, more accurate quiescent current estimates can be obtained by using the XPOWER Estimator (XPE) or

XPOWER Analyzer (XPA) tools.

Power-On Power Supply Requirements

Xilinx FPGAs require a certain amount of supply current
during power-on to insure proper device initialization. The
actual current consumed depends on the power-on ramp
rate of the power supply.

The power supplies can be can be turned on in any
sequence, though the specifications shown in Table 5 are
for the recommended power-on sequence of VgonT
Vecauxs @and Veeo- Xilink does not specify the current for
other power-on sequences.

Table 5: Power-On Current for Virtex-5 Devices

Table 5 shows the minimum current required by Virtex-5
devices for proper power-on and configuration.

If the current minimums shown in Table 5 are met, the
device powers on properly after all three supplies have
passed through their power-on reset threshold voltages.

Once initialized and configured, use the XPOWER tools to
estimate current drain on these supplies.

lccintmin lccauxmin lccomin
Device Typ(M Max Typ() Max Typ() Max Units
XC5VLX30 235 76 50 mA
XC5VLX30T 246 86 50 mA
XC5VLX50 320 114 50 mA
XC5VLX50T 336 124 50 mA
XC5VLX85 492 186 100 mA
XC5VLX85T 515 196 100 mA
XC5VLX110 623 250 100 mA
XC5VLX110T 651 260 100 mA
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Table 5: Power-On Current for Virtex-5 Devices (Continued)

lccintmin lccauxmin lccomin
Device Typ() Max Typ() Max Typ() Max Units

XC5VLX220 1023 458 150 mA
XC5VLX220T 1056 472 150 mA
XC5VLX330 1470 690 150 mA
XC5VLX330T 1509 706 150 mA
XC5VSX35T 307 98 50 mA
XC5VSX50T 472 148 50 mA
XC5VSX95T 804 262 100 mA
Notes:

1. Typical values are specified at nominal voltage, 25°C.

Table 6: Power Supply Ramp Time

Symbol Description Ramp Time Units

VeanT Internal supply voltage relative to GND 0.20 to 50.0 ms
Veeo Output drivers supply voltage relative to GND 0.20 t0 50.0 ms
Veeaux Auxiliary supply voltage relative to GND 0.20t0 50.0 ms

SelectlO™ DC Input and Output Levels

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

Table 7: SelectlO DC Input and Output Levels

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

ViL Vin VoL Vou loL lon
I/0 Standard V, Min V, Max V, Min V, Max V, Max V, Min mA mA
LVTTL -0.2 0.8 2.0 3.45 0.4 2.4 Note(3) | Note(3)
LVCMOS33, -0.2 0.8 2.0 3.45 0.4 Veco—0.4 | Note(3) | Note(3)
LVDCI33
LVCMOS25, -0.3 0.7 1.7 Veeo + 0.3 0.4 Vcco—0.4 | Note(3) | Note(3)
LVDCI25
LVCMOS18, -0.3 30% Veco 70% Veco Veeo + 0.3 0.4 Veeco —0.45 | Note(4) | Note(4)
LVDCI18
LVCMOS15, -0.3 35% Veeo 65% Vceo Veeo + 0.3 0.4 Veco—0.45 | Note(4) | Note(4)
LVDCI15
LVCMOS12 -0.3 35% Veco 65% Vceo Veco+0.3 | 25% Vgoo | 75% Veco | Note(8) | Note(6)
PCI33_30) -0.2 30% Veeo 50% Vco Veco 10% Veeo 90% Veeo 1.5 -0.5
PCl66_30) -0.2 30% Veeo 50% Vco Veco 10% Veeo 90% Veeo 1.5 -0.5
PCI-X®) -0.2 35% Veco 50% Vceo Veeo 10% Voo | 90% Veco 1.5 -0.5
GTLP -0.3 Vger - 0.1 Vpger + 0.1 - 0.6 N/A 36 N/A
GTL -0.3 Vgeg — 0.05 VRger + 0.05 - 0.4 N/A 32 N/A
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Table 7: SelectlO DC Input and Output Levels (Continued)

ViL ViH VoL Vou loL lon
I/0 Standard V, Min V, Max V, Min V, Max V, Max V, Min mA mA
HSTL |_12 -0.3 VREF -0.1 VREF + 0.1 VCCO +0.3 25% VCCO 75% VCCO 6.3 6.3
HSTL 1@ -0.3 VRer — 0.1 VRer + 0.1 Veco + 0.3 0.4 Veco— 0.4 8 -8
HSTL 11 -0.3 Vger — 0.1 Vger + 0.1 Veco + 0.3 0.4 Veco — 0.4 16 -16
HSTL 111 -0.3 VRer — 0.1 VRer + 0.1 Veco +0.3 0.4 Veco - 0.4 24 -8
HSTL IV®@ -0.3 Vger - 0.1 Vper + 0.1 Voo + 0.3 0.4 Veeo — 0.4 48 -8
DIFF HSTL 1@ -0.3 50% 50% Veeo + 0.3 0.4 Veco — 0.4 - -
VCCO -0.1 VCCO +0.1
DIFF HSTL 113 -0.3 50% 50% Veco + 0.3 0.4 Veco— 0.4 - -
VCCO -0.1 VCCO + 0.1
SSTL2 1 -0.3 VREF -0.15 VREF +0.15 VCCO +0.3 VTT - 0.61 V'|—|' + 0.61 8.1 -8.1
SSTL2 11 -0.3 VREF -0.15 VREF +0.15 VCCO +0.3 VTT - 0.81 V'|—|' +0.81 16.2 -16.2
DIFF SSTL2 | -0.3 50% 50% Veeo + 0.3 0.5 Veeo - 0.5 - -
VCCO -0.15 VCCO +0.15
DIFF SSTL2 I -0.3 50% 50% Veeo + 0.3 0.5 Veco - 0.5 - -
VCCO -0.15 VCCO +0.15
SSTL18 | -0.3 VREF -0.125 VREF +0.125 VCCO +0.3 VTT -0.47 V'|—|' +0.47 6.7 -6.7
SSTL18 I -0.3 Vger —0.125 VRer+0.125 | Voo +0.3 | Vip—0.60 Vo7 + 0.60 13.4 -13.4
DIFF SSTL18 1 -0.3 50% 50% Veeo + 0.3 0.4 Veeo — 0.4 - -
Vcco—0.125 VCCO +0.125
DIFF SSTL18 II -0.3 50% 50% Veeo + 0.3 0.4 Veeo — 0.4 - -
VCCO_O'125 VCCO +0.125
Notes:

Tested according to relevant specifications.

Applies to both 1.5V and 1.8V HSTL.

Using drive strengths of 2, 4, 6, 8, 12, 16, or 24 mA.
Using drive strengths of 2, 4, 6, 8, 12, or 16 mA.

ourON~

Supported drive strengths of 2, 4, 6, or 8 mA.

HT DC Specifications (HT_25)
Table 8: HT DC Specifications

For more information on PCI33_3, PCI66_3, and PCI-X, refer to refer to UG190: Virtex-5 User Guide, Chapter 6, 3.3V I/O Design Guidelines.

Symbol DC Parameter Conditions Min Typ Max | Units
Vececo | Supply Voltage 2.38 25 2.63 \Y
Vop Differential Output Voltage Rt = 100 Q across Q and Q signals 495 600 715 mV
AVpp | Change in Vgp Magnitude -15 15 mV
Vocm | Output Common Mode Voltage Rt = 100 Q across Q and Q signals 495 600 715 mV
AVocm | Change in Voo Magnitude -15 15 mV
Vip Input Differential Voltage 200 600 1000 mV
AVp | Change in V|p Magnitude -15 15 mV
Vicm Input Common Mode Voltage 440 600 780 mV
AViem | Change in V| Magnitude -15 15 mV
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LVDS DC Specifications (LVDS_25)

Table 9: LVDS DC Specifications

Symbol DC Parameter Conditions Min Typ Max | Units
Veco | Supply Voltage 2.38 25 2.63 \
Von | Output High Voltage for Qand Q | Ry = 100 Q across Q and Q signals 1.602 v
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.898 \'%
Vopirr | Differential Output Voltage (Q — Q), | Ry = 100 Q across Q and Q signals 247 | 350 | 454 | mV
Q = High (Q - Q), Q = High
Vocm | Output Common-Mode Voltage Rt = 100 Q across Q and Q signals 1.125 | 1.250 | 1.375 \'%
Vipire | Differential Input Voltage (Q — Q), 100 350 600 mV
Q = High (Q - Q), Q = High
Viem Input Common-Mode Voltage 0.3 1.2 2.2 \'%
Extended LVDS DC Specifications (LVDSEXT_25)
Table 10: Extended LVDS DC Specifications
Symbol DC Parameter Conditions Min Typ Max | Units
Veco | Supply Voltage 2.38 25 2.63 \
Von | Output High Voltage for Qand Q | Ry = 100 Q across Q and Q signals - - 1785 |V
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.715 - - Vv
Vopirr | Differential Output Voltage (Q — Q), | Ry = 100 Q across Q and Q signals 440 - 820 | mV
Q = High (Q - Q), Q = High
Vocm | Output Common-Mode Voltage Rt = 100 Q across Q and Q signals 1.125 | 1.250 | 1.375 \'%
Vipire | Differential Input Voltage (Q —Q), | Common-mode input voltage = 1.25V | 100 - 1000 | mV
Q = High (Q - Q), Q = High
Viem Input Common-Mode Voltage Differential input voltage = +350 mV 0.3 1.2 2.2 \'%

LVPECL DC Specifications (LVPECL_25)

These values are valid when driving a 100Q differential load
only, i.e., a 100Q resistor between the two receiver pins.
The Vg levels are 200 mV below standard LVPECL levels
and are compatible with devices tolerant of lower com-

Table 11: LVPECL DC Specifications

mon-mode ranges. Table 11 summarizes the DC output
specifications of LVPECL. For more information on using
LVPECL, see UG190: Virtex-5 User Guide, Chapter 6,
SelectlO Resources.

Symbol DC Parameter Min Typ Max Units
Vou Output High Voltage Ve — 1.025 1.545 Ve —0.88 \"
VoL Output Low Voltage Vee —1.81 0.795 Voo — 1.62 \
Viem Input Common-Mode Voltage 0.6 2.2 \
V\DIFF Differential Input Voltage(1:2) 0.100 1.5 %

Notes:

1. Recommended input maximum voltage not to exceed Voayx + 0.2V.
2.  Recommended input minimum voltage not to go below —0.5V.
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RocketlO GTP Transceiver Specifications
RocketlO GTP DC Characteristics

Table 12: Absolute Maximum Ratings

Symbol Description Units

MGTAVCCPLL | Analog supply voltage for the GTP_DUAL shared PLL relative to GND -0.5t01.32 \"

MGTAVTTTX Analog supply voltage for the GTP_DUAL transmitters relative to GND -0.51t0 1.32
MGTAVTTRX Analog supply voltage for the GTP_DUAL receivers relative to GND —-0.510 1.32 \
MGTAVCC Analog supply voltage for the GTP_DUAL common circuits relative to GND -0.51t0 1.32 Y
MGTAVTTRXC | Analog supply voltage for the resistor calibration circuit of the GTP_DUAL -0.5t01.32 \"

column
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.

Table 13: Recommended Operating Conditions(1)(2)

Symbol Description Min Max Units
MGTAVCCPLL( | Analog supply voltage for the GTP_DUAL shared PLL relative to GND 1.14 1.26
MGTAVTTTX() | Analog supply voltage for the GTP_DUAL transmitters relative to GND 1.14 1.26 \
MGTAVTTRX(") | Analog supply voltage for the GTP_DUAL receivers relative to GND 1.14 1.26 \
MGTAVCC() | Analog supply voltage for the GTP_DUAL common circuits relative to GND 0.95 1.05 \
MGTAVTTRXC() | Analog supply voltage for the resistor calibration circuit of the GTP_DUAL 1.14 1.26 \
column
Notes:
1. Each voltage listed requires the filter circuit described in UG196: Virtex-5 RocketlO GTP Transceiver User Guide.
2. Voltages are specified for the temperature range of T; = —40°C to +100°C.
Table 14: DC Characteristics Over Recommended Operating Conditions
Symbol Description Min Typ Max Units
lcoint® Internal supply current (additional supply current for the digital section of mA
the GTP_DUAL)
ImeTavTTTx® | Transmitter termination supply current when transmitter is AC coupled or 65 80 mA
VMGTAVTTTX = VMGTAVTTRX
ImaTavecpLL® | GTP_DUAL shared PLL supply current 35 60 mA
ImaTavTTRxc® | Receiver termination switching supply current 1 mA
ImeTavTTrx® | Receiver termination supply current 12 18 mA
ImgTavec®@® | Internal analog supply current 46 64 mA
RRer Precision reference resistor for internal calibration termination 49.5 50 50.5 Q
Notes:
1. Typical values are specified at nominal voltage, 25°C.
2. lgc numbers are given per GTP_DUAL with both GTP devices operating with default settings.
3. Varies with AC/DC coupling.
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Table 15: Quiescent Supply Current

Symbol Description Device Typ() Max Units
lccINTQ Quiescent internal supply current XC5VLX30T mA
XC5VLX50T mA
XC5VLX85T mA
XC5VLX110T mA
XC5VLX220T mA
XC5VLX330T mA
XC5VSX35T mA
XC5VSX50T mA
XC5VSX95T mA
vTTTXQ Quiescent transmitter supply current XC5VLX30T mA
XC5VLX50T mA
XC5VLX85T mA
XC5VLX110T mA
XC5VLX220T mA
XC5VLX330T mA
XC5VSX35T mA
XC5VSX50T mA
XC5VSX95T mA
lavCePLLQ Quiescent GTP_DUAL PLL supply current XC5VLX30T mA
XC5VLX50T mA
XC5VLX85T mA
XC5VLX110T mA
XC5VLX220T mA
XC5VLX330T mA
XC5VSX35T mA
XC5VSX50T mA
XC5VSX95T mA
\VTTRXCQ Quiescent receiver termination switching supply current XC5VLX30T mA
XC5VLX50T mA
XC5VLX85T mA
XC5VLX110T mA
XC5VLX220T mA
XC5VLX330T mA
XC5VSX35T mA
XC5VSX50T mA
XC5VSX95T mA
DS202 (v3.0) February 2, 2007 www.xilinx.com
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Table 15: Quiescent Supply Current (Continued)

Symbol Description Device Typ() Max Units
lrTRXQ Quiescent receiver termination supply current XC5VLX30T mA
XC5VLX50T mA
XC5VLX85T mA
XC5VLX110T mA
XC5VLX220T mA
XC5VLX330T mA
XC5VSX35T mA
XC5VSX50T mA
XC5VSX95T mA
lveca Quiescent internal analog supply current XC5VLX30T mA
XC5VLX50T mA
XC5VLX85T mA
XC5VLX110T mA
XC5VLX220T mA
XC5VLX330T mA
XC5VSX35T mA
XC5VSX50T mA
XC5VSX95T mA
Notes:

1. Typical values are specified at nominal voltage, 25°C.

2. Given for entire die. Powered and unconfigured.

3. Unconnected (if channel is driven to voltage).

4. More accurate quiescent current estimates can be obtained by using the XPOWER Estimator (XPE) or XPOWER Analyzer (XPA) tools.
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RocketlO GTP Transceiver DC Input and Output Levels

Table 16 summarizes the DC output specifications of the  peak-to-peak differential output voltage. Consult UG196:
Virtex-5 RocketlO GTP Transceivers. Figure 1 shows the Virtex-5 RocketlO GTP Transceiver User Guide for further
single-ended output voltage swing. Figure 2 shows the  details.

Table 16: GTP Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DV Peak-to-Peak Differential Input Voltage Internal AC Coupled mV
SEyin Single-Ended Input Range Internal AC Coupled mV
Common Mode Input Voltage Range Internal AC Coupled mV

Vicm Bypassed Internal AC
Coupled (1) mv
Vout Single-Ended Output Voltage Swing (@) mV
V1em Common Mode Output Voltage Range mV
DVppouT Peak-to-Peak Differential Output Voltage (@) mV
RXOOByppp | Signal detect threshold RX
TXOOByppp | Electrical idle amplitude TX mV
RLCMRX Common Mode Return Loss dB
RLDIFFRX Differential Return Loss dB
RINRX Differential Input Resistance Q
DDOUT Deemphasized differential output voltage (ratio) dB
V1em Output common mode voltage range \Y
RLCMTX Common mode return loss dB
RLDIFFTX Differential return loss dB
RINTX Differential input resistance Q
Toskew Differential output skew ps
VxreovpeTecT | TX receive detect \
Notes:

1. The maximum AVTTRX is 1.26V when bypassing the internal AC coupled V,cy.
2. The output swing and preemphasis levels are selected using the attributes discussed in UG196: Virtex-5 RocketlO GTP Transceiver User Guide.

+V — TXP

T A XA XX Koo

ds202_01_100506

Figure 1: Single-Ended Output Voltage Swing
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+V —

-V —

Table 17 summarizes the DC input specifications of the
Virtex-5 RocketlO GTP Transceivers. Figure 3 shows the
single-ended input voltage swing. Figure 4 shows the

o

TXP-TXN

Figure 2: Peak-to-Peak Differential Output Voltage

further details.

Table 17: RocketlO GTP Clock DC Input Level Specification(1)

ds202_02_100506

peak-to-peak differential clock input voltage swing. Consult
UG196: Virtex-5 RocketlO GTP Transceiver User Guide for

Symbol DC Parameter Conditions Min Typ Max Units
Vise Peak-to-Peak Single-Ended Input Voltage 100 600 1000 mV
ViDIFF Peak-to-Peak Differential Input Voltage 200 1200 2000 mV
Rin Differential Input Resistance 71 105 124 Q
Notes:

1. Vpmin =0V and Viyax = 1200mV

+V —

REFCLK_P

X A XN XX

>< *
Vise
v

+V —

Figure 3: Single-Ended Clock Input Voltage Swing Peak-to-Peak

REFCLK_P — REFCLK_N

A A

ds202_03_100506

-

ViDIFr

o

Figure 4: Differential Clock Input Voltage Swing Peak-to-Peak

ds202_04_100506
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RocketlO GTP Switching Characteristics
Consult UG196: Virtex-5 RocketlO GTP Transceiver User Guide for further information.

Table 18: Maximum GTP Transceiver Performance

Speed Grade

Description -3 -2 -1 Units
RocketlO GTP Transceiver 3.200 3.200 3.200 Gb/s

Table 19: RocketlO CRC Block

Speed Grade
Description -3 -2 -1 Units
CRCCLK frequency 320 320 250 MHz

Table 20: GTP Reference Clock Switching Characteristics

All Speed Grades

Symbol Description Conditions Min Typ Max Units
Feok | Reference Clock frequency range(1) CLK 60 311 MHz
TreoLk Reference Clock rise time 20% — 80% 200 400 ps
TrcLk Reference Clock fall time 20% — 80% 200 400 ps

Tocrer | Reference Clock duty cycle CLK 45 50 55 %
Teytr | Reference Clock total jitter, peak-peak (@) | CLK 40 ps
TLock Clock recovery frequency acquisition Initial lock of the PLL from ms

time startup (programmable)

Tpuase | Clock recovery phase acquisition time Lock to data after PLL has

relocked to the reference clock.
Includes lock to reference time
(programmable)
AC coupling capacitor 0.075 0.100 0.200 uF

Notes:

1. The clock from the GTP_DUAL differential clock pin pair can be used for all serial bit rates. GREFCLK can be used for serial bit rates up to 1 Gb/s.

2. Measured at the package pin. For serial rates equal to or above 1 Gb/s, a clock sourced from the GTP_DUAL differential clock pin pair or a
GTP_DUAL adjacent tile must be used. Ul = Unit Interval.

80%————-\"————————— e e

20%———————N—————— A N\~ — -
Trok I=—1

ds202_05_100506

Figure 5: Reference Clock Timing Parameters
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Table 21: GTP User Clock Switching Characteristics

All Speed Grades

Symbol Description Conditions Min Typ Max Units
TXOUTCLK frequency range 10 320 MHz
TXOUTCLK duty cycle 40 50 60 %
RXRECCLK frequency range 10 320 MHz
RXRECCLK duty cycle 40 50 60 %
TRrx RXUSRCLK frequency range 10 320 MHz
Trx2 RXUSRCLK2 frequency range 5 320 MHz
Trxpc | RXUSRCLK duty cycle 40 50 60 %
Trxopc | RXUSRCLK2 duty cycle 40 50 60 %
Trx TXUSRCLK frequency range 10 320 MHz
Trxo TXUSRCLK2 frequency range 5 320 MHz
Trxpc | TXUSRCLK duty cycle 40 50 60 %
Trxopc | TXUSRCLK2 duty cycle 40 50 60 %
Table 22: GTP Transmitter Switching Characteristics
Symbol Description Min Typ Max Units
FaTx Serial data rate 0.1 3.200 Gb/s
TrTX Rise time ps
TETX Fall time ps
TLLsKEW Lane-to-lane output skew ps
TXOOBansition Electrical idle transition time ps
TXCC AC coupling capacitor F
Ty3.105 Total Jitter 3.125 Gb/s ul
Dy3.125 Deterministic Jitter ul
Tios Total Jitter 2.5 Gb/s ul
Dys 5 Deterministic Jitter ul
Tyo.4883 Total Jitter 2.4883 Gb/s ul
Do 4883 Deterministic Jitter ul
Ty1.0625 Total Jitter 1.0625 Gb/s ul
D1 0625 Deterministic Jitter ul
Notes:
1. Ul = Unit Interval.
DS202 (v3.0) February 2, 2007 www.xilinx.com
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Table 23: GTP Receiver Switching Characteristics

Symbol Description Min Typ Max Units
RLCMRX Common Mode Return Loss dB
RLDIFFRX Differential Return Loss dB
RINRX Differential Input Resistance Q
Tiskew Differential Input skew ps
RXOOBVDPP OOB Detect \Y
RXSST Spread-spectrum tracking ppm
RXRL Run length 150 bits
RXPPMTOL Data/REFCLK PPM offset tolerance ppm
JT_TJ3 105 Total Jitter 3.125 Gb/s ul
JT_DJ3 125 Deterministic Jitter ul
JT_RJ3 105 Random Jitter ul
JT_SJ3 125 Sinusoidal Jitter ul
JT_Tdo 5 Total Jitter 2.5Gb/s ul
JT_DJds 5 Deterministic Jitter ul
JT_RJs 5 Random Jitter ul
JT_Sds 5 Sinusoidal Jitter ul
JT_TJ5 4883 Total Jitter 2.4883 Gb/s ul
JT_DJs 4883 Deterministic Jitter ul
JT_RJs 4883 Random Jitter ul
JT_SJ5 4883 Sinusoidal Jitter ul
JT_TJ4 ge25 Total Jitter 1.0625 Gb/s ul
JT_DJq gg25 Deterministic Jitter ul
JT_RJq o625 Random Jitter ul
JT_SJ1 0625 Sinusoidal Jitter ul
Notes:
1. Ul'=Unit Interval.
DS202 (v3.0) February 2, 2007 www.xilinx.com
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System Monitor Analog-to-Digital Converter Specification

Table 24: Analog-to-Digital Specifications

Parameter Symbol Comments/Conditions Min Typ Max Units
AVpp = 2.5V + 2%, Vrepp = 2.5V, Vregpn = 0V, ADCCLK = 5.2 MHz, Ty = TN 1o Tiax, Typical values at Ty=+25°C
DC Accuracy: All external input channels such as Vp/Vy and Vayxp[15:01/Vayxn[15:0], Unipolar Mode,
and Common Mode = 0V
Resolution 10 Bits
Integral Nonlinearity INL +2 LSBs
Differential Nonlinearity DNL No missing codes (Tyn t0 Tpax) +0.9 LSBs
Guaranteed Monotonic
Unipolar Offset Error Uncalibrated +2 +30 LSBs
Bipolar Offset Error Uncalibrated measured in bipolar mode +2 +30 LSBs
Gain Error Uncalibrated +2 +10 LSBs
Bipolar Gain Error Uncalibrated measured in bipolar mode +2 +10 LSBs
Total Unadjusted Error TUE Deviation from ideal transfer function. +10 LSBs
(Uncalibrated) VRerp — VRern = 2.5V
Total Unadjusted Error TUE Deviation from ideal transfer function. +1 +2 LSBs
(Calibrated) VRerp — VRern = 2.5V
Calibrated Gain Temperature Variation of FS code with temperature +0.01 LSB/°C
Coefficient
DC Common-Mode Reject CMRRpc | VN =Vem = 0.5V £0.5Y, 70 dB
Vp —Vy = 100mV
Conversion Rate(!)
Conversion Time - Continuous | tcony Number of CLK cycles 26 32
Conversion Time - Event tconv Number of CLK cycles 21
T/H Acquisition Time taca Number of CLK cycles 4
ADC Clock Frequency ADCCLK | Derived from DCLK 1 5.2 MHz
CLK Duty cycle 40 60 Y%
Analog Inputs(®
Dedicated Analog Inputs Unipolar Operation 0 1 Volts
I\?:tjtv\;oltage Range Differential Inputs -0.25 +0.25
Unipolar Common Mode Range (FS input) -0.2 +0.5
Differential Common Mode Range (FS input) | -0.1 +1.0
Bandwidth 20 MHz
Auxiliary Analog Inputs Unipolar Operation 0 1 Volts
Input Voltage Range Differential Operation -0.25 +0.25
Vauxpio] /Vauxnio) 10 Vauxpris) : -
NAUXN[5] Unipolar Common Mode Range (FS input) 0 +0.5
Differential Common Mode Range (FS input) | —0.1 +1.0
Bandwidth 10 kHz
Input Leakage Current A/D not convertin, ADCCLK stopped +1.0 MA
Input Capacitance 10 pF
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Table 24: Analog-to-Digital Specifications (Continued)

Parameter Symbol Comments/Conditions Min Typ Max Units
On-chip Supply Monitor Error Veeint and Veeaux With calibration enabled +1.0 | % Reading
On-chip Temperature Monitor —40°C to +125°C with calibration enabled +4 °C
Error
External Reference Inputs(®
Positive Reference Input VRErp Measured Relative to VRgpn 2.45 2.5 2.55 Volts
Voltage Range
Negative Reference Input VREFN Measured Relative to AGND -50 0 100 mV
Voltage Range
Input current IRerF ADCCLK = 5.2 MHz 100 pA
Power Requirements
Analog Power Supply AVpp Measured Relative to AVgg 2.45 2.5 2.55 Volts
Analog Supply Current Alpp ADCCLK = 5.2 MHz 5 8 mA

Notes:

1. See "System Monitor Timing" in UG192: Virtex-5 System Monitor User Guide.

2. See "Analog Inputs" in UG192: Virtex-5 System Monitor User Guide for a detailed description.

3. Any variation in the reference voltage from the nominal Vggpp = 2.5V and Vggpy = OV will result is a deviation from the ideal transfer function.This
also impacts the accuracy of the internal sensor measurements (i.e., temperature and power supply). However, for external ratiometric type
applications allowing the supply voltage and reference to vary by +2% is permitted.
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Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in

Virtex-5 devices. The numbers reported here are worst-case values; they have all been fully characterized. These values are
subject to the same guidelines as the Switching Characteristics, page 20. Table 25 shows internal (register-to-register)

performance.

Table 25: Register-to-Register Performance

Register-to-Register (with 1/0O Delays)
Speed Grade

Description -3 -2 -1 Units
Basic Functions
16:1 Multiplexer(!) 550 500 450 MHz
32:1 Multiplexer(!) 550 500 450 MHz
64:1 Multiplexer 511 467 407 MHz
9 x 9 Logic Multiplier with 4 pipe stages 468 438 428 MHz
9 x 9 Logic Multiplier with 5 pipe stages(!) 550 500 428 MHz
16-bit Adder(!) 550 500 450 MHz
32-bit Adder(!) 550 500 447 MHz
64-bit Adder 423 377 323 MHz
Register to LUT to Register(1) 550 500 450 MHz
16-bit Counter(!) 550 500 450 MHz
32-bit Counter(1) 550 500 450 MHz
64-bit Counter 428 381 333 MHz
Memory
Cascaded block RAM (64K)(1) 500 450 400 MHz
Block RAM Pipelined
Single-Port 512 x 36 bits(1) 550 500 450 MHz
Single-Port 4096 x 4 bits(1) 550 500 450 MHz
Dual-Port A: 4096 x 4 bits and B: 1024 x 18 bits() 550 500 450 MHz
Distributed RAM
Single-Port 16 x 8(1) 550 500 450 MHz
Single-Port 32 x 8(1) 550 500 450 MHz
Single-Port 64 x 8(1) 550 500 450 MHz
Dual-Port 16 x 8 MHz
Shift Register Chain
16-bit(1) 550 500 450 MHz
32-bit(") 550 500 450 MHz
64-bit(1) 550 500 438 MHz
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Table 25: Register-to-Register Performance (Continued)

Register-to-Register (with 1/0O Delays)
Speed Grade
Description -3 -2 -1 Units
Dedicated Arithmetic Logic
DSP48E Quad 12-bit Adder/Subtracter(!) 550 500 450 MHz
DSP48E Dual 24-bit Adder/Subtracter(1) 550 500 450 MHz
DSP48E 48-bit Adder/Subtracter(!) 550 500 450 MHz
DSP48E 48-bit Counter(?) 550 500 450 MHz
DSP48E 48-bit Comparator(!) 550 500 450 MHz
DSP48E 25 x 18 bit Pipelined Multiplier(!) 550 500 450 MHz
DSP48E Direct 4-tap FIR Filter Pipelined 510 458 397 MHz
DSP48E Systolic n-tap FIR Filter Pipelined(!) 550 500 450 MHz
Notes:
1. Performance limited by Fyyax of the Clock
2. Deviced used is the XC5VLX50T- FF1136
Table 26: Interface Performances
Speed Grade
Description -3 -2 -1
Networking Applications
SFI-4.1 (SDR LVDS Interface) 710 MHz 710 MHz 645 MHz
SPI-4.2 (DDR LVDS Interface) 1.25 GHz 1.0 GHz 1.0 GHz
Memory Interfaces
DDR 200 MHz 200 MHz 200 MHz
DDR2 333 MHz 267 MHz 200 MHz
QDR Il SRAM 300 MHz 300 MHz 250 MHz
RLDRAM Il 333 MHz 300 MHz 250 MHz
DS202 (v3.0) February 2, 2007 www.xilinx.com
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Switching Characteristics

Switching  characteristics are  specified on a
per-speed-grade basis and can be designated as Advance,
Preliminary, or Production. Each designation is defined as
follows:

Advance

These specifications are based on simulations only and are
typically available soon after device design specifications
are frozen. Although speed grades with this designation are
considered relatively stable and conservative, some
under-reporting might still occur.

Preliminary

These specifications are based on complete ES (engineer-
ing sample) silicon characterization. Devices and speed
grades with this designation are intended to give a better
indication of the expected performance of production sili-
con. The probability of under-reporting delays is greatly
reduced as compared to Advance data.

Production

These specifications are released once enough production
silicon of a particular device family member has been char-
acterized to provide full correlation between specifications
and devices over numerous production lots. There is no
under-reporting of delays, and customers receive formal
notification of any subsequent changes. Typically, the slow-
est speed grades transition to Production before faster
speed grades.

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

Since individual family members are produced at different
times, the migration from one category to another depends
completely on the status of the fabrication process for each
device.

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.

Table 27 correlates the current status of each Virtex-5
device to a corresponding speed specification version 1.51
designation. ISE software 9.1i SP1 or later must be used
when designing with Virtex-5 devices.

Table 27: Virtex-5 Device Speed Grade Designations

Speed Grade Designations
Device Advance | Preliminary | Production

XC5VLX30 -3, -2, -1
XC5VLX30T -3, -2, -1
XC5VLX50 -3, -2, -1
XC5VLX50T -3, -2, -1
XC5VLX85 -3, -2, -1
XC5VLX85T -3, -2, -1
XC5VLX110 -3, -2, -1
XC5VLX110T -3, -2, -1
XC5VLX220 -2, -1

XC5VLX220T -2, -1

XC5VLX330 -2, -1

XC5VLX330T -2, -1

XC5VSX35T -3, -2, -1
XC5VSX50T -3, -2, -1
XC5VSX95T -3, -2, -1

For more specific, more precise, and worst-case guaran-
teed data, use the values reported by the static timing ana-
lyzer and back-annotate to the simulation net list. Unless
otherwise noted, values apply to all Virtex-5 devices.
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I0B Pad Input/Output/3-State Switching Characteristics

Table 28 summarizes the values of standard-specific data
input delay adjustments, output delays terminating at pads
(based on standard) and 3-state delays.

Tiop| is described as the delay from 10B pad through the
input buffer to the I-pin of an IOB pad. The delay varies
depending on the capability of the SelectlO input buffer.

Tioop is described as the delay from the O pin to the 10B
pad through the output buffer of an IOB pad. The delay var-
ies depending on the capability of the SelectlO output
buffer.

Table 28: 10B Switching Characteristics

Tiorp is described as the delay from the T pin to the 10B
pad through the output buffer of an IOB pad, when 3-state is
disabled. The delay varies depending on the SelectlO capa-
bility of the output buffer.

Table 29 summarizes the value of TlOTPHZ' TlOTPHZ is
described as the delay from the T pin to the 10B pad
through the output buffer of an 0B pad, when 3-state is
enabled (i.e., a high impedance state).

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -3 -2 -1 -3 -2 -1
LVDS_25 0.80 0.90 1.06 1.13 1.29 1.44 1.13 1.29 1.44 ns
LVDSEXT_25 1.01 1.16 1.30 1.17 1.34 1.49 1.17 1.34 1.49 ns
HT_25 0.80 0.90 1.06 1.10 1.26 1.40 1.10 1.26 1.40 ns
BLVDS 0.80 0.90 1.06 1.24 1.38 1.58 1.24 1.38 1.58 ns
RSDS (point to point) 0.80 0.90 1.06 1.13 1.29 1.44 1.13 1.29 1.44 ns
ULVDS 0.80 0.90 1.06 1.10 1.27 1.41 1.10 1.27 1.41 ns
PCI33_3 0.62 0.70 0.82 1.85 2.06 2.38 1.85 2.06 2.38 ns
PCIl66_3 0.62 0.70 0.82 1.85 2.06 2.38 1.85 2.06 2.38 ns
PCI-X 0.62 0.70 0.82 1.40 1.56 1.80 1.40 1.56 1.80 ns
GTL 0.76 0.85 1.00 1.47 1.63 1.86 1.47 1.63 1.86 ns
GTLP 0.76 0.85 1.00 1.51 1.68 1.93 1.51 1.68 1.93 ns
HSTL_I 0.76 0.85 1.00 1.42 1.57 1.79 1.42 1.57 1.79 ns
HSTL_II 0.76 0.85 1.00 1.39 1.53 1.74 1.39 1.53 1.74 ns
HSTL_II 0.76 0.85 1.00 1.44 1.60 1.85 1.44 1.60 1.85 ns
HSTL_IV 0.76 0.85 1.00 1.44 1.60 1.83 1.44 1.60 1.83 ns
HSTL_I_18 0.76 0.85 1.00 1.40 1.55 1.77 1.40 1.55 1.77 ns
HSTL_Il _18 0.76 0.85 1.00 1.36 1.51 1.72 1.36 1.51 1.72 ns
HSTL_Ill _18 0.76 0.85 1.00 1.45 1.61 1.85 1.45 1.61 1.85 ns
HSTL_IV_18 0.76 0.85 1.00 1.41 1.57 1.81 1.41 1.57 1.81 ns
SSTL2_| 0.76 0.85 1.00 1.48 1.64 1.87 1.48 1.64 1.87 ns
SSTL2_1I 0.76 0.85 1.00 1.40 1.55 1.76 1.40 1.55 1.76 ns
LVTTL, Slow, 2 mA 0.62 0.70 0.82 2.83 3.08 3.46 2.83 3.08 3.46 ns
LVTTL, Slow, 4 mA 0.62 0.70 0.82 2.34 2.56 2.89 2.34 2.56 2.89 ns
LVTTL, Slow, 6 mA 0.62 0.70 0.82 2.38 2.61 2.95 2.38 2.61 2.95 ns
LVTTL, Slow, 8 mA 0.62 0.70 0.82 2.09 2.30 2.61 2.09 2.30 2.61 ns
LVTTL, Slow, 12 mA 0.62 0.70 0.82 1.94 2.15 2.46 1.94 2.15 2.46 ns
LVTTL, Slow, 16 mA 0.62 0.70 0.82 1.84 2.04 2.34 1.84 2.04 2.34 ns
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Table 28: 10B Switching Characteristics (Continued)

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -3 -2 -1 -3 -2 -1
LVTTL, Slow, 24 mA 0.62 0.70 0.82 1.87 2.07 2.38 1.87 2.07 2.38 ns
LVTTL, Fast, 2 mA 0.62 0.70 0.82 2.29 2.51 2.83 2.29 2.51 2.83 ns
LVTTL, Fast, 4 mA 0.62 0.70 0.82 1.90 2.09 2.38 1.90 2.09 2.38 ns
LVTTL, Fast, 6 mA 0.62 0.70 0.82 1.89 2.08 2.37 1.89 2.08 2.37 ns
LVTTL, Fast, 8 mA 0.62 0.70 0.82 1.65 1.82 2.09 1.65 1.82 2.09 ns
LVTTL, Fast, 12 mA 0.62 0.70 0.82 1.47 1.63 1.89 1.47 1.63 1.89 ns
LVTTL, Fast, 16 mA 0.62 0.70 0.82 1.41 1.57 1.81 1.41 1.57 1.81 ns
LVTTL, Fast, 24 mA 0.62 0.70 0.82 1.36 1.52 1.74 1.36 1.52 1.74 ns
LVCMOSS33, Slow, 2 mA 0.62 0.70 0.82 2.76 3.00 3.38 2.76 3.00 3.38 ns
LVCMOSS33, Slow, 4 mA 0.62 0.70 0.82 2.28 2.50 2.83 2.28 2.50 2.83 ns
LVCMOSS3S, Slow, 6 mA 0.62 0.70 0.82 2.33 2.56 2.90 2.33 2.56 2.90 ns
LVCMOSS3S, Slow, 8 mA 0.62 0.70 0.82 2.06 2.26 2.57 2.06 2.26 2.57 ns
LVCMOSS33, Slow, 12 mA 0.62 0.70 0.82 1.95 2.14 2.42 1.95 2.14 2.42 ns
LVCMOSS33, Slow, 16 mA 0.62 0.70 0.82 1.86 2.04 2.31 1.86 2.04 2.31 ns
LVCMOSS33, Slow, 24 mA 0.62 0.70 0.82 1.87 2.07 2.35 1.87 2.07 2.35 ns
LVCMOSS33, Fast, 2 mA 0.62 0.70 0.82 2.25 2.45 2.75 2.25 2.45 2.75 ns
LVCMOSS3S, Fast, 4 mA 0.62 0.70 0.82 1.86 2.04 2.32 1.86 2.04 2.32 ns
LVCMOSS3S, Fast, 6 mA 0.62 0.70 0.82 1.85 2.04 2.32 1.85 2.04 2.32 ns
LVCMOSS33, Fast, 8 mA 0.62 0.70 0.82 1.61 1.79 2.05 1.61 1.79 2.05 ns
LVCMOSS33, Fast, 12 mA 0.62 0.70 0.82 1.45 1.61 1.86 1.45 1.61 1.86 ns
LVCMOSS33, Fast, 16 mA 0.62 0.70 0.82 1.40 1.56 1.80 1.40 1.56 1.80 ns
LVCMOSS33, Fast, 24 mA 0.62 0.70 0.82 1.35 1.51 1.74 1.35 1.51 1.74 ns
LVCMOS25, Slow, 2 mA 0.61 0.70 0.82 3.23 3.50 3.90 3.23 3.50 3.90 ns
LVCMOS25, Slow, 4 mA 0.61 0.70 0.82 2.24 2.45 2.78 2.24 2.45 2.78 ns
LVCMOS25, Slow, 6 mA 0.61 0.70 0.82 2.19 2.41 2.74 2.19 2.41 2.74 ns
LVCMOS25, Slow, 8 mA 0.61 0.70 0.82 2.05 2.26 2.56 2.05 2.26 2.56 ns
LVCMOS25, Slow, 12 mA 0.61 0.70 0.82 2.10 2.31 2.63 2.10 2.31 2.63 ns
LVCMOS25, Slow, 16 mA 0.61 0.70 0.82 1.84 2.02 2.30 1.84 2.02 2.30 ns
LVCMOS25, Slow, 24 mA 0.61 0.70 0.82 1.83 2.04 2.34 1.83 2.04 2.34 ns
LVCMOS25, Fast, 2 mA 0.61 0.70 0.82 2.77 3.01 3.38 2.77 3.01 3.38 ns
LVCMOS25, Fast, 4 mA 0.61 0.70 0.82 1.79 1.97 2.25 1.79 1.97 2.25 ns
LVCMOS25, Fast, 6 mA 0.61 0.70 0.82 1.74 1.92 2.20 1.74 1.92 2.20 ns
LVCMOS25, Fast, 8 mA 0.61 0.70 0.82 1.66 1.83 2.09 1.66 1.83 2.09 ns
LVCMOS25, Fast, 12 mA 0.61 0.70 0.82 1.52 1.66 1.79 1.52 1.66 1.79 ns
LVCMOS25, Fast, 16 mA 0.61 0.70 0.82 1.43 1.60 1.85 1.43 1.60 1.85 ns
LVCMOS25, Fast, 24 mA 0.61 0.70 0.82 1.40 1.54 1.76 1.40 1.54 1.76 ns
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Table 28: 10B Switching Characteristics (Continued)

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -3 -2 -1 -3 -2 -1
LVCMOS18, Slow, 2 mA 0.67 0.76 0.89 2.98 3.23 3.62 2.98 3.23 3.62 ns
LVCMOS18, Slow, 4 mA 0.67 0.76 0.89 2.35 2.58 2.92 2.35 2.58 2.92 ns
LVCMOS18, Slow, 6 mA 0.67 0.76 0.89 2.24 2.46 2.80 2.24 2.46 2.80 ns
LVCMOS18, Slow, 8 mA 0.67 0.76 0.89 2.15 2.37 2.69 2.15 2.37 2.69 ns
LVCMOS18, Slow, 12 mA 0.67 0.76 0.89 1.95 2.16 2.47 1.95 2.16 247 ns
LVCMOS18, Slow, 16 mA 0.67 0.76 0.89 1.93 2.14 2.45 1.93 2.14 2.45 ns
LVCMOS18, Fast, 2 mA 0.67 0.76 0.89 2.43 2.65 2.98 2.43 2.65 2.98 ns
LVCMOS18, Fast, 4 mA 0.67 0.76 0.89 1.85 2.05 2.34 1.85 2.05 2.34 ns
LVCMOS18, Fast, 6 mA 0.67 0.76 0.89 1.76 1.94 2.22 1.76 1.94 2.22 ns
LVCMOS18, Fast, 8 mA 0.67 0.76 0.89 1.69 1.87 213 1.69 1.87 2.13 ns
LVCMOS18, Fast, 12 mA 0.67 0.76 0.89 1.51 1.68 1.93 1.51 1.68 1.93 ns
LVCMOS18, Fast, 16 mA 0.67 0.76 0.89 1.44 1.61 1.86 1.44 1.61 1.86 ns
LVCMOS15, Slow, 2 mA 0.73 0.83 0.98 2.59 2.84 3.22 2.59 2.84 3.22 ns
LVCMOS15, Slow, 4 mA 0.73 0.83 0.98 217 2.40 2.74 217 2.40 2.74 ns
LVCMOS15, Slow, 6 mA 0.73 0.83 0.98 1.99 2.20 2.52 1.99 2.20 2.52 ns
LVCMOS15, Slow, 8 mA 0.73 0.83 0.98 1.91 212 2.43 1.91 212 2.43 ns
LVCMOS15, Slow, 12 mA 0.73 0.83 0.98 1.74 1.95 2.25 1.74 1.95 2.25 ns
LVCMOS15, Slow, 16 mA 0.73 0.83 0.98 1.71 1.91 2.20 1.71 1.91 2.20 ns
LVCMOS15, Fast, 2 mA 0.73 0.83 0.98 2.09 2.29 2.60 2.09 2.29 2.60 ns
LVCMOS15, Fast, 4 mA 0.73 0.83 0.98 1.76 1.95 2.23 1.76 1.95 2.23 ns
LVCMOS15, Fast, 6 mA 0.73 0.83 0.98 1.62 1.80 2.06 1.62 1.80 2.06 ns
LVCMOS15, Fast, 8 mA 0.73 0.83 0.98 1.57 1.74 2.00 1.57 1.74 2.00 ns
LVCMOS15, Fast, 12 mA 0.73 0.83 0.98 1.43 1.60 1.86 1.43 1.60 1.86 ns
LVCMOS15, Fast, 16 mA 0.73 0.83 0.98 1.37 1.53 1.77 1.37 1.53 1.77 ns
LVCMOS12, Slow, 2 mA 0.84 0.96 1.14 2.53 2.82 3.25 2.53 2.82 3.25 ns
LVCMOS12, Slow, 4 mA 0.84 0.96 1.14 2.10 2.33 2.66 2.10 2.33 2.66 ns
LVCMOS12, Slow, 6 mA 0.84 0.96 1.14 2.00 2.18 2.45 2.00 2.18 2.45 ns
LVCMOS12, Slow, 8 mA 0.84 0.96 1.14 1.91 2.14 2.48 1.91 2.14 2.48 ns
LVCMOS12, Fast, 2 mA 0.84 0.96 1.14 2.18 2.41 2.77 2.18 2.41 2.77 ns
LVCMOS12, Fast, 4 mA 0.84 0.96 1.14 1.71 1.91 2.20 1.71 1.91 2.20 ns
LVCMOS12, Fast, 6 mA 0.84 0.96 1.14 1.58 1.78 2.08 1.58 1.78 2.08 ns
LVCMOS12, Fast, 8 mA 0.84 0.96 1.14 1.52 1.70 1.97 1.52 1.70 1.97 ns
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Table 28: 10B Switching Characteristics (Continued)

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -3 -2 -1 -3 -2 -1
LVDCI_33 0.62 0.70 0.82 1.50 1.66 1.90 1.50 1.66 1.90 ns
LvDCI_25 0.61 0.70 0.82 1.55 1.71 1.93 1.55 1.71 1.93 ns
LvDCI_18 0.67 0.76 0.89 1.65 1.78 1.99 1.65 1.78 1.99 ns
LvDCI_15 0.73 0.83 0.98 1.58 1.75 2.02 1.58 1.75 2.02 ns
LvDCI_DvV2_25 0.61 0.70 0.82 1.36 1.51 1.74 1.36 1.51 1.74 ns
LvDCI_Dv2_18 0.67 0.76 0.89 1.43 1.60 1.85 1.43 1.60 1.85 ns
LvDCI_DV2_15 0.73 0.83 0.98 1.48 1.65 1.91 1.48 1.65 1.91 ns
GTL_DCI 0.76 0.85 1.00 1.36 1.47 1.65 1.36 1.47 1.65 ns
GTLP_DCI 0.76 0.85 1.00 1.37 1.52 1.76 1.37 1.52 1.76 ns
LVPECL_25 0.80 0.90 1.06 1.28 1.42 1.62 1.28 1.42 1.62 ns
HSTL_I_12 0.76 0.85 1.00 1.45 1.61 1.85 1.45 1.61 1.85 ns
HSTL_I_DCI 0.76 0.85 1.00 1.41 1.56 1.77 1.41 1.56 1.77 ns
HSTL_II_DCI 0.76 0.85 1.00 1.34 1.48 1.69 1.34 1.48 1.69 ns
HSTL_II_T_DCI 0.76 0.85 1.00 1.41 1.56 1.77 1.41 1.56 1.77 ns
HSTL_IlI_DCI 0.76 0.85 1.00 1.57 1.72 1.95 1.57 1.72 1.95 ns
HSTL_IV_DCI 0.76 0.85 1.00 1.34 1.46 1.64 1.34 1.46 1.64 ns
HSTL_I_DCI_18 0.76 0.85 1.00 1.36 1.50 1.70 1.36 1.50 1.70 ns
HSTL_II_DCI_18 0.76 0.85 1.00 1.30 1.43 1.64 1.30 1.43 1.64 ns
HSTL_Il _T_DCI_18 0.76 0.85 1.00 1.36 1.50 1.70 1.36 1.50 1.70 ns
HSTL_III_DCI_18 0.76 0.85 1.00 1.55 1.69 1.91 1.55 1.69 1.91 ns
HSTL_IV_DCI_18 0.76 0.85 1.00 1.31 1.44 1.62 1.31 1.44 1.62 ns
DIFF_HSTL_I_18 0.80 0.90 1.06 1.40 1.55 1.77 1.40 1.55 1.77 ns
DIFF_HSTL_I_DCI_18 0.80 0.90 1.06 1.36 1.50 1.70 1.36 1.50 1.70 ns
DIFF_HSTL_I 0.80 0.90 1.06 1.42 1.57 1.79 1.42 1.57 1.79 ns
DIFF_HSTL_I_DCI 0.80 0.90 1.06 1.41 1.56 1.77 1.41 1.56 1.77 ns
DIFF_HSTL_II_18 0.80 0.90 1.06 1.36 1.51 1.72 1.36 1.51 1.72 ns
DIFF_HSTL_II_DCI_18 0.80 0.90 1.06 1.30 1.43 1.64 1.30 1.43 1.64 ns
DIFF_HSTL_II 0.80 0.90 1.06 1.39 1.53 1.74 1.39 1.53 1.74 ns
DIFF_HSTL_II_DCI 0.80 0.90 1.06 1.34 1.48 1.69 1.34 1.48 1.69 ns
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Table 28: 10B Switching Characteristics (Continued)

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -3 -2 -1 -3 -2 -1
SSTL2_|_DCI 0.76 0.85 1.00 1.42 1.56 1.78 1.42 1.56 1.78 ns
SSTL2_1I_DCI 0.76 0.85 1.00 1.34 1.48 1.70 1.34 1.48 1.70 ns
SSTL2_II_T_DCI 0.76 0.85 1.00 1.42 1.56 1.78 1.42 1.56 1.78 ns
SSTL18_I 0.76 0.85 1.00 1.46 1.61 1.84 1.46 1.61 1.84 ns
SSTL18_lI 0.76 0.85 1.00 1.39 1.53 1.75 1.39 1.53 1.75 ns
SSTL18_I_DCI 0.76 0.85 1.00 1.39 1.53 1.74 1.39 1.53 1.74 ns
SSTL18_II_DCI 0.76 0.85 1.00 1.30 1.44 1.64 1.30 1.44 1.64 ns
SSTL18_II_T_DCI 0.76 0.85 1.00 1.39 1.53 1.74 1.39 1.53 1.74 ns
DIFF_SSTL2_]I 0.80 0.90 1.06 1.48 1.64 1.87 1.48 1.64 1.87 ns
DIFF_SSTL2_I_DCI 0.80 0.90 1.06 1.42 1.56 1.78 1.42 1.56 1.78 ns
DIFF_SSTL18_I 0.80 0.90 1.06 1.46 1.61 1.84 1.46 1.61 1.84 ns
DIFF_SSTL18_I_DCI 0.80 0.90 1.06 1.39 1.53 1.74 1.39 1.53 1.74 ns
DIFF_SSTL2_lI 0.80 0.90 1.06 1.40 1.55 1.76 1.40 1.55 1.76 ns
DIFF_SSTL2_lI_DCI 0.80 0.90 1.06 1.34 1.48 1.70 1.34 1.48 1.70 ns
DIFF_SSTL18_lI 0.80 0.90 1.06 1.39 1.53 1.75 1.39 1.53 1.75 ns
DIFF_SSTL18_II_DCI 0.80 0.90 1.06 1.30 1.44 1.64 1.30 1.44 1.64 ns
Table 29: 10B 3-state ON Output Switching Characteristics (T|o1pHz)
Speed Grade
Symbol Description -3 -2 -1 Units
TioTPHZ T input to Pad high-impedance 0.88 1.01 1.12 ns
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Input/Output Logic Switching Characteristics

Table 30: ILOGIC Switching Characteristics

Speed Grade

Symbol Description -3 -2 -1 Units

Setup/Hold

Tice1ck/TICKCET CE1 pin Setup/Hold with respect to CLK 0.43 0.49 0.59 ns
-0.24 -0.24 -0.24

Tisrek/TicksR SR/REV pin Setup/Hold with respect to CLK 0.85 1.00 1.22 ns
-0.20 -0.20 -0.20

Tipock/Tiockp D pin Setup/Hold with respect to CLK without Delay 0.19 0.22 0.24 ns
-0.12 -0.12 -0.12

Tipockp/Tiockpp DDLY pin Setup/Hold with respect to CLK (using IODELAY) 0.16 0.18 0.21 ns
-0.09 -0.09 -0.08

Combinatorial

Tioi D pin to O pin propagation delay, no Delay 0.24 0.26 0.30 ns

TipiD DDLY pin to O pin propagation delay (using IODELAY) 0.20 .022 0.26 ns

Sequential Delays

TipLo D pin to Q1 pin using flip-flop as a latch without Delay 0.44 0.50 0.58 ns

TioLob DDLY pin to Q1 pin using flip-flop as a latch (using IODELAY) 0.41 0.46 0.55 ns

Ticka CLK to Q outputs 0.47 0.52 0.60 ns

Tra SR/REV pin to OQ/TQ out 1.12 1.28 1.53 ns

Tesra Global Set/Reset to Q outputs 7.30 7.30 10.10 ns

Set/Reset

TrPw Minimum Pulse Width, SR/REV inputs 0.78 0.95 1.20 “r;ls

in
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Table 31: OLOGIC Switching Characteristics

Speed Grade

Symbol Description -3 -2 -1 Units

Setup/Hold

Toock/Tockp D1/D2 pins Setup/Hold with respect to CLK 0.30 0.36 0.44 ns
-0.21 -0.21 -0.21

TOOCECK/TOCKOCE OCE pin Setup/Hold with respect to CLK 0.16 0.19 0.23 ns
-0.07 -0.07 -0.07

Tosrck/TocksR SR/REV pin Setup/Hold with respect to CLK 0.93 1.02 1.16 ns
-0.20 -0.20 -0.20

Torek/TockT T1/T2 pins Setup/Hold with respect to CLK 0.28 0.34 0.41 ns
-0.18 -0.18 -0.18

Torceck/TockTcE TCE pin Setup/Hold with respect to CLK 0.20 0.23 0.29 ns

-0.06 —-0.06 —-0.06

Combinatorial

Tooa D11to OQoutor T1 to TQ out 0.62 0.70 0.83 ns

Sequential Delays

Tocka CLK to OQ/TQ out 0.61 0.62 0.62 ns

Tra SR/REV pin to OQ/TQ out 1.63 1.89 2.27 ns

Tasra Global Set/Reset to Q outputs 7.30 7.30 10.10 ns

Set/Reset

TrPw Minimum Pulse Width, SR/REV inputs 0.80 0.98 1.25 ns,
Min
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Input Serializer/Deserializer Switching Characteristics

Table 32: ISERDES Switching Characteristics

Speed Grade
Symbol Description -3 -2 -1 Units
Setup/Hold for Control Lines
T|SCCK_B|TSL|P/ T|SCKC_B|TSL|P BITSLIP pln Setup/HOId with reSpeCt to CLKDIV 0.10 0.11 0.12 ns
0.00 0.00 0.00
TISCCK_CE / TISCKC_CE(Z) CE pln Setup/HoId with respect to CLK (for CE1) 0.42 0.48 0.57 ns
-0.27 —-0.27 -0.27
T|SCCK_CE2 / TlSCKC_CE2<2) CE pln Setup/HoId with respect to CLKDIV (fOf CE2) 0.03 0.04 0.06 ns
0.11 0.13 0.15
Setup/Hold for Data Lines
Tispck b /Tisckp. D D pin Setup/Hold with respect to CLK 0.03 0.03 0.03 ns
0.05 0.06 0.08
Tispck_poLy /Tisckp_poLy DDLY pin Setup/Hold with respect to CLK (using 0.06 0.07 0.07 ns
IODELAY) 0.02 0.03 0.04
Tispck_por/Tisckp_DDR D pin Setup/Hold with respect to CLK at DDR mode 0.03 0.03 0.03 ns
0.05 0.06 0.08
Tisbck_DDLY_DDR D pin Setup/Hold with respect to CLK at DDR mode 0.06 0.07 0.07 ns
TiSCKD_DDLY DDR (using IODELAY) 0.02 0.03 0.04
Sequential Delays
Tiscko_a CLKDIV to out at Q pin 0.46 0.51 0.60 ns
Propagation Delays
Tispo_po D input to DO output pin 0.20 0.22 0.26 ns
Notes:
1. Recorded at 0 tap value.
2. T|SCCK_CE2 and T|SCKC_CE2 are reported as T|SCCK_CE/T|SCKC_CE in TRACE report.
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Output Serializer/Deserializer Switching Characteristics Input Delay Switching Characteristics

Table 33: OSERDES Switching Characteristics

Speed Grade
Symbol Description -3 -2 -1 Units
Setup/Hold
Tospck_p/Tosckp_p D input Setup/Hold with respect to CLKDIV 0.21 0.24 0.30 ns
-0.02 -0.02 -0.02
TOSDCK_T/TOSCKD_T<1) T input Setup/HOId with reSpeCt to CLK 0.28 0.34 0.41 ns
-0.18 —0.18 -0.18
TOSDCK_TZ/TOSCKD_TZ(1) T input Setup/HOId with respect to CLKDIV 0.21 0.24 0.28 ns
-0.03 —0.03 —0.03
TOSCCK_OCE/TOSCKC_OCE OCE input Setup/HoId with respect to CLK 0.16 0.19 0.23 ns
-0.07 -0.07 —0.07
Toscek s SR (Reset) input Setup with respect to CLKDIV 0.52 0.58 0.70 ns
TOSCCK_TCE/TOSCKC_TCE TCE input Setup/HoId with respect to CLK 0.20 0.23 0.29 ns
—0.06 —0.06 —0.06
Sequential Delays
Toscko_oaq Clock to out from CLK to OQ 0.59 0.60 0.61 ns
Toscko Ta Clock to out from CLK to TQ 0.61 0.62 0.62 ns
Combinatorial
Tospo_TTa T input to TQ Out 0.62 0.70 0.83 ns
Tosco_oaq Asynchronous Reset to OQ 1.57 1.82 2.19 ns
Tosco Ta Asynchronous Reset to TQ 1.63 1.89 2.27 ns
Notes:
1. TOSDCK_TZ and TOSCKD_T2 are reported as TOSDCK_T/TOSCKD_T in TRACE report.
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Table 34: Input/Output Delay Switching Characteristics

Speed Grade
Symbol Description -3 -2 -1 Units
T\DELAYRESOLUTION IDELAY Chain Delay 1/(64 x Fgeg x 1€5) ps
Resolution
TIDELAYCTRLCO_RDY Reset to Ready for 3.00 3.00 3.00 ps
IDELAYCTRL
FIDELAYCTRL REF REFCLK frequency 200.00 200.00 200.00 MHz
IDELAYCTRL_REF_PRECISION | REFCLK precision +10 +10 +10 MHz
T\DELAYCTRL_RPW Minimum Reset pulse 50.00 50.00 50.00 ns
width
T\DELAYRESOLUTION_ERR Tap resolution error %
Tioncek_ce/ Tiobeke_cE CE pin Setup/Hold 0.29 0.34 0.42 ns
with respect to CK —0.06 —0.06 -0.06
Tiopck_Ine/ Tiobcke_INC INC pin Setup/Hold 0.18 0.20 0.24 ns
with respect to CK 0.02 0.04 0.06
Tiopck_rst/ Tiobcke RST RST pin Setup/Hold 0.25 0.28 0.33 ns
with respect to CK -0.12 —-0.12 -0.12
CLB Switching Characteristics
Table 35: CLB Switching Characteristics
Speed Grade
Symbol Description -3 -2 -1 Units
Combinatorial Delays
An —Dn LUT address to A 0.08 0.09 0.10 ns, Max
TiLo An — Dn LUT address to AMUX/CMUX 0.20 0.22 0.25 ns, Max
An — Dn LUT address to BMUX_A 0.31 0.35 0.40 ns, Max
Tito An —Dn inputs to A — D Q outputs 0.67 0.77 0.90 ns, Max
Taxa AX inputs to AMUX output 0.39 0.44 0.53 ns, Max
Taxs AX inputs to BMUX output 0.46 0.52 0.61 ns, Max
Taxc AX inputs to CMUX output 0.31 0.36 0.42 ns, Max
Taxp AX inputs to DMUX output 0.55 0.62 0.73 ns, Max
Texs BX inputs to BMUX output 0.36 0.41 0.48 ns, Max
TexD BX inputs to DMUX output 0.45 0.51 0.59 ns, Max
Texs CX inputs to CMUX output 0.33 0.36 0.42 ns, Max
Texo CX inputs to DMUX output 0.37 0.42 0.49 ns, Max
Toxp DX inputs to DMUX output 0.38 0.42 0.49 ns, Max
Topcva An input to COUT output 0.43 0.50 0.59 ns, Max
TopcyB Bn input to COUT output 0.39 0.44 0.51 ns, Max
Topcyc Cn input to COUT output 0.33 0.37 0.43 ns, Max
TopcyD Dn input to COUT output 0.30 0.34 0.40 ns, Max
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Table 35: CLB Switching Characteristics (Continued)

Speed Grade

Symbol Description -3 -2 -1 Units
Taxcy AX input to COUT output 0.36 0.42 0.50 ns, Max
Texcy BX input to COUT output 0.26 0.30 0.37 ns, Max
Texey CXinput to COUT output 0.20 0.22 0.26 ns, Max
Toxcy DX input to COUT output 0.20 0.22 0.26 ns, Max
Teyp CIN input to COUT output 0.09 0.10 0.11 ns, Max
Tcina CIN input to AMUX output 0.24 0.27 0.31 ns, Max
TcINB CIN input to BMUX output 0.27 0.30 0.35 ns, Max
Taine CIN input to CMUX output 0.29 0.32 0.36 ns, Max
TcinD CIN input to DMUX output 0.31 0.35 0.41 ns, Max
Sequential Delays
Teko Clock to AQ — DQ outputs 0.35 0.40 0.47 ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Toick/Tckol A — D input to CLK on A — D Flip Flops 0.36 0.41 0.49 ns, Min

0.19 0.21 0.24
Trek/Teksr DX input to CLK when used as REV 0.37 0.42 0.51 ns, Min
0.00 0.00 0.00
Tceck/Tekce CE input to CLK on A — D Flip Flops 0.18 0.20 0.23 ns, Min
-0.04 -0.04 —-0.04
Tsrek/Teksr SR input to CLK on A — D Flip Flops 0.41 0.49 0.59 ns, Min
-0.19 -0.19 -0.19
Teinek/Tekein CIN input to CLK on A — D Flip Flops 0.14 0.16 0.18 ns, Min
0.14 0.16 0.19
Set/Reset
TsrMIN SR input minimum pulse width 0.90 0.90 0.90 ns, Min
Tra Delay from SR or REV input to AQ — DQ flip-flops 0.74 0.86 1.03 ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops 0.46 0.52 0.63 ns, Max
Frog Toggle frequency (for export control) 1205 1205 1028 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.
2. These items are of interest for Carry Chain applications.
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CLB Distributed RAM Switching Characteristics (SLICEM Only)
Table 36: CLB Distributed RAM Switching Characteristics

Speed Grade
Symbol Description -3 -2 -1 Units

Sequential Delays

TsHcko Clock to A — B outputs 1.08 1.26 1.54 ns, Max

TSHCKO_1 Clock to AMUX — BMUX outputs 1.19 1.38 1.68 ns, Max

Setup and Hold Times Before/After Clock CLK

Tps/ToH A — D inputs to CLK 0.72 0.84 1.08 ns, Min
0.20 0.22 0.26

Tas/TanH Address An inputs to clock 0.41 0.46 0.54 ns, Min
0.20 0.22 0.27

Tws/TwH WE input to clock 0.34 0.39 0.46 ns, Min
-0.06 -0.04 -0.02

Tceck/Tekce CE input to CLK 0.36 0.42 0.51 ns, Min
-0.08 -0.07 -0.06

Clock CLK

TvpPw Minimum pulse width 0.70 0.82 1.00 ns, Min

Trwe Minimum clock period 1.40 1.64 2.00 ns, Min

Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values cannot be guaranteed “best-case”, but if a “0” is listed,
there is no positive hold time.
2. Tgncko also represents the CLK to XMUX output. Refer to TRACE report for the CLK to XMUX path.

CLB Shift Register Switching Characteristics (SLICEM Only)
Table 37: CLB Shift Register Switching Characteristics

Speed Grade

Symbol Description -3 -2 -1 Units

Sequential Delays

TrEG Clock to A — D outputs 1.23 1.43 1.73 ns,
Max

TrReG_Mux Clock to AMUX — DMUX output 1.33 1.55 1.87 ns,
Max

TREG_M31 Clock to DMUX output via M31 output 0.99 1.15 1.38 ns,
Max

Setup and Hold Times Before/After Clock CLK

Tws/TwH WE input 0.21 0.24 0.29 ns,
—0.06 -0.04 -0.02 Min
TCECK/TCKCE CE input to CLK 023 027 033 ns,
—0.08 -0.07 —0.06 Min
Tps/ToH A - D inputs to CLK 0.57 0.66 0.78 ns,

0.07 0.09 0.11 Min

DS202 (v3.0) February 2, 2007 www.xilinx.com
Advance Product Specification 32


http://www.xilinx.com

SXILINX®

Virtex-5 Data Sheet: DC and Switching Characteristics

Table 37: CLB Shift Register Switching Characteristics (Continued)

Speed Grade
Symbol Description -3 -2 -1 Units
Clock CLK
Tupw Minimum pulse width 0.60 0.70 0.85 ,CIS
n

Notes:

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

there is no positive hold time.

Block RAM and FIFO Switching Characteristics

Table 38: Block RAM and FIFO Switching Characteristics

Speed Grade

Symbol Description -3 -2 -1 Units

Block RAM and FIFO Clock to Out Delays

Treko_po and Treko por'” Clock CLK to DOUT output (without output 1.79 2.02 2.37 ns, Max
register)(@(3)
Clock CLK to DOUT output (with output register)4)®) | 0.61 0.69 0.82 ns, Max
Clock CLK to DOUT output with ECC (without output 2.64 3.03 3.61 ns, Max
register)()
Clock CLK to DOUT output with ECC (with output 0.66 0.77 0.93 ns, Max
register)(“)(®)
Clock CLK to DOUT output with Cascade (without 2.10 2.44 2.94 ns, Max
output register)(@)
Clock CLK to DOUT output with Cascade (with output 0.91 1.07 1.30 ns, Max
register)

TRCKO_FLAGS Clock CLK to FIFO flags outputs(®) 0.71 0.83 0.99 ns, Max

TRCKO_POINTERS Clock CLK to FIFO pointer outputs(?) 1.10 1.26 1.48 ns, Max

Trcko_ECCR Clock CLK to BITERR (with output register) 0.66 0.77 0.93 ns, Max
Clock CLK to BITERR (without output register) 2.48 2.85 3.41 ns, Max

Treko_ECC Clock CLK to ECCPARITY in standard ECC mode 1.29 1.47 1.74 ns, Max
Clock CLK to ECCPARITY in ECC encode only mode 0.77 0.89 1.05 ns, Max
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Table 38: Block RAM and FIFO Switching Characteristics (Continued)

Speed Grade
Symbol Description -3 -2 -1 Units
Setup and Hold Times Before/After Clock CLK
THCCK_ADDR/TRCKC_ADDR ADDR Inputs 0.34 0.40 0.48 ns, Min
0.30 0.32 0.36
Trock b TRckp_DI DIN inputs(® 0.27 0.30 0.35 ns, Min
0.28 0.28 0.29
DIN inputs with ECC in standard mode(®) 0.33 0.37 0.42 ns, Min
T T 0.32 0.33 0.36
RDCK_DI_E RCKD_DI_E
CK_DI_ECCTTRCKD_DI_ECC DIN inputs with ECC encode only(8) 0.67 0.75 0.88 ns, Min
0.32 0.33 0.36
TRCCK_EN/TRCKC_EN EN input 0.32 0.36 0.42 ns, Min
0.15 0.15 0.15
TRCCK_REGCE/TRCKC_REGCE CE input of output register 0.15 0.16 0.18 ns, Min
0.22 0.24 0.27
THCCK_SSR/TRCKC_SSR SSR input 0.17 0.21 0.26 ns, Min
0.23 0.25 0.28
TRCCK_WE/TRCKC_WE WEN input 0.44 0.51 0.63 ns, Min
0.16 0.17 0.18
TRCCK_WREN/TRCKC_WREN WREN/RDEN FIFO |nputs(9) 0.36 0.41 0.48 ns, Min
0.30 0.34 0.40
Reset Delays
TRCO. FLAGS Reset RST to FIFO Flags/Pointers(10) 1.10 ‘ 1.26 ‘ 148 | ns, Max
Maximum Frequency
FMmAx Block RAM in all modes 550 500 450 MHz
FMAX_CASCADE Block RAM in Cascade mode 500 450 400 MHz
Fumax_FIFO FIFO in all modes 550 500 450 MHz
Fumax_Ecc Block RAM in ECC mode 415 375 325 MHz
Notes:
1. Trace will report all of these parameters as Trcko po-
2. TRCKO DOR includes TRCKO DOWs TRCKO DOPR: and TRCKO DOPW as well as the B pOI’t equVaIent tlmlng parameters
3. These parameters also apply to synchronous FIFO with DO_REG = 0.
4. Tgrcko_po includes Treko pop as well as the B port equivalent timing parameters.
5. These parameters also apply to multirate (asynchronous) and synchronous FIFO with DO_REG = 1.
6. Trcko_rLaGs includes the following parameters: Trcko AEMPTY: TRCKO_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: TRCKO_WRERR.
7. Troko_POINTERs includes both Treko RpcOUNT @Nd TRCKO WRCOUNT.
8. Tgcko_pi includes both A and B inputs as well as the parity inputs of A and B.
9. These parameters also apply to RDEN.
10. Treo_FLas includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.
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DSP48E Switching Characteristics

Table 39: DSP48E Switching Characteristics

Speed
Symbol Description -3 -2 -1 Units

Setup and Hold Times of Data/Control Pins to the Input Register Clock

TDSPDCK_{AA, BB, ACINA, BCINB}/ {A, B, ACIN, BCIN} input to {A, B} 0.17 | 0.21 0.26 ns

TDSPCKD_{AA, BB, ACINA, BCINB} register CLK 0.37 0.43 0.50

TDSPDCK_CC/TDSPCKD_CC C input to C register CLK 0.14 0.16 0.20 ns
0.44 0.49 0.55

Setup and Hold Times of Data Pins to the Pipeline Register Clock

TDSPDCK_{AM, BM, ACINM, BCINM}Y/ {A, B, ACIN, BCIN} input to M register 1.30 1.44 1.71 ns

TDSPCKD_{AM, BM, ACINM, BCINM} CLK 0.19 0.19 0.19

Setup and Hold Times of Data/Control Pins to the Output Register Clock

TDSPDCK_{AP, BP, ACINP, BCINP}_M/ {A, B, ACIN, BCIN} input to P register 2.39 2.74 3.25 ns

TDSPCKD_{AP, BP, ACINP, BCINP}_M CLK using multiplier -0.30 | -0.30 | -0.30

TDSPDCK_{AP, BP, ACINP, BCINP}_NM/ {A, B, ACIN, BCIN} input to P register 1.35 1.54 1.83 ns

TDSPCKD_{AP, BP, ACINP, BCINP}_NM CLK not using multiplier -0.10 | -0.10 | -0.10

TDSPDCK_CP/TDSPCKD_CP C input to P register CLK 1.30 1.42 1.70 ns
-0.13 | -0.13 | -0.13

TDSPDCK_{PCINP, CRYCINP, MULTSIGNINP}/ {PCIN, CARRYCASCIN, MULTSIGNIN} 1.07 1.22 1.46 ns

TDSPCKD_{PCINP, CRYCINP, MULTSIGNINP} input to P register CLK -0.05 | -0.05 | -0.05

Setup and Hold Times of the CE Pins

TDSPCCK_{CEA1A, CEA2A, CEB1B, CEB2B}/ {CEA1, CEA2A, CEB1B, CEB2B} input 0.24 0.28 0.33 ns

TDSPCKC_{CEA1A, CEA2A, CEB1A, CEB2B} to {A, B} register CLK 0.26 0.30 0.36

TDSPCCK_CECC/TDSPCKC_CECC CEC input to C register CLK 0.19 0.21 0.26 ns
0.32 0.36 0.43

TDSPCCK_CEMM/TDSPCKC_CEMM CEM input to M register CLK 0.25 0.29 0.36 ns
0.18 0.21 0.26

TDSPCCK_CEPP/TDSPCKC_CEPP CEP input to P register CLK 0.56 0.63 0.73 ns
0.01 0.01 0.01

Setup and Hold Times of the RST Pins

TDSPCCK_{RSTAA, RSTBB}/ {RSTA, RSTB} input to {A, B} register 0.24 | 028 | 0.33 ns

TDSPCKC_{RSTAA, RSTBB} CLK 0.28 0.31 0.36

TDSPCCK_RSTCC/ TDSPCKC_RSTCC RSTC input to C register CLK 0.19 0.21 0.26 ns
0.32 0.36 0.43

TDSPCCK_RSTMM/ TDSPCKC_RSTMM RSTM input to M register CLK 0.25 0.29 0.36 ns
0.18 0.21 0.26

TDSPCCK_RSTPP/TDSPCKC_RSTPP RSTP input to P register CLK 0.56 0.63 0.73 ns
0.01 0.01 0.01
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Table 39: DSP48E Switching Characteristics (Continued)

Speed
Symbol Description -3 -2 -1 Units

Combinatorial Delays from Input Pins to Output Pins

TDSPDO_{AP, ACRYOUT, BP, BCRYOUT}_M {A, B} input to {P, CARRYOUT} output 2.65 3.07 3.65 ns
using multiplier

TDSPDO_{AP, ACRYOUT, BP, BCRYOUT}_NM {A, B} input to {P, CARRYOUT} output 1.59 1.77 2.22 ns
not using multiplier

TDSPDO_{CP, CCRYOUT, CRYINP, {C, CARRYIN} input to 1.50 1.67 2.08 ns

CRYINCRYOUT} {P, CARRYOUT} output

Combinatorial Delays from Input Pins to Cascading Output Pins

TDSPDO_{AACOUT, BBCOUT} {A, B} input to 1.00 112 1.31 ns
{ACOUT, BCOUT} output

TDSPDO_{APCOUT, ACRYCOUT, {A, B} input to {PCOUT, 2.78 3.22 3.84 ns

AMULTSIGNOUT, BPCOUT, BCRYCOUT, CARRYCASCOUT, MULTSIGNOUT}

BMULTSIGNOUT}_M output using multiplier

TDSPDO_{APCOUT, ACRYCOUT, {A, B} input to {PCOUT, 172 | 192 | 242 ns

AMULTSIGNOUT, BPCOUT, BCRYCOUT, CARRYCASCOUT, MULTSIGNOUT}

BMULTSIGNOUT}_NM output not using multiplier

TDSPDO_{CPCOUT, CCRYCOUT, {C, CARRYIN} input to {PCOUT, 1.63 1.82 2.28 ns

CMULTSIGNOUT, CRYINPCOUT, CRYINCRYCOUT, | CARRYCASCOUT, MULTSIGNOUT}

CRYINMULTSIGNOUT} output

Combinatorial Delays from Cascading Input Pins to All Output Pins

TDSPDO_{ACINP, ACINCRYOUT, BCINP, {ACIN, BCIN} input to {P, CARRYOUT} 2.65 3.07 3.65 ns

BCINCRYOUT}_M output using multiplier

TDSPDO_{ACINP, ACINCRYOUT, BCINP, {ACIN, BCIN} input to {P, CARRYOUT} 1.59 1.77 2.22 ns

BCINCRYOUT}_NM output not using multiplier

TDSPDO_{ACINACOUT, BCINBCOUT} {ACIN, BCIN} input to {ACOUT, 1.00 | 1.12 | 1.31 ns
BCOUT]} output

TDSPDO_{ACINPCOUT, ACINCRYCOUT, {ACIN, BCIN} input to {PCOUT, 2.78 3.22 3.84 ns

ACINMULTSIGNOUT, BCINPCOUT, CARRYCASCOUT, MULTSIGNOUT}

BCINCRYCOUT, BCINMULTSIGNOUT}_M output using multiplier

TDSPDO_{ACINPCOUT, ACINCRYCOUT, {ACIN, BCIN} input to {PCOUT, 1.72 1.92 2.42 ns

ACINMULTSIGNOUT, BCINPCOUT, CARRYCASCOUT, MULTSIGNOUT}

BCINCRYCOUT, BCINMULTSIGNOUT}_NM output not using multiplier

TDSPDO_{PCINP, CRYCINP, MULTSIGNINP, {PCIN, CARRYCASCIN, MULTSIGNIN} 1.30 1.45 1.82 ns

PCINCRYOUT, CRYCINCRYOUT, input to {P, CARRYOUT} output

MULTSIGNINCRYOUT}

TDSPDO_{PCINPCOUT, CRYCINPCOUT, {PCIN, CARRYCASCIN, MULTSIGNIN} 1.43 1.60 2.02 ns

MULTSIGNINPCOUT, PCINCRYCOUT, input to {PCOUT, CARRYCASCOUT,

CRYCINCRYCOUT, MULTSIGNINCRYCOUT, MULTSIGNOUT} output

PCINMULTSIGNOUT, CRYCINMULTSIGNOUT,

MULTSIGNINMULTSIGNOUT}

Clock to Outs from Output Register Clock to Output Pins

TDSPCKO_{PP, CRYOUTP} CLK (PREG) to {P, CARRYOUT} output 0.45 0.48 0.56 ns

TDSPCKO_{CRYCOUTP, PCOUTP, CLK (PREG) to {CARRYCASCOUT, 0.48 0.53 0.62 ns

MULTSIGNOUTP} PCOUT, MULTSIGNOUT} output
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Table 39: DSP48E Switching Characteristics (Continued)

Speed
Symbol Description -3 -2 -1 Units
Clock to Outs from Pipeline Register Clock to Output Pins
TDSPCKO_{PM, CRYOUTM} CLK (MREG) to {P, CARRYOUT} output | 1.81 2.10 2.47 ns
TDSPCKO_{PCOUTM, CRYCOUTM, CLK (MREG) to {PCOUT, 1.91 2.13 2.66 ns
MULTSIGNOUTM} CARRYCASCOUT, MULTSIGNOUT}
output

Clock to Outs from Input Register Clock to Output Pins

TDSPCKO_{PA, CRYOUTA, PB, CRYOUTB}_M CLK (AREG, BREG) to {P, CARRYOUT} | 2.96 3.41 4.04 ns
output using multiplier

TDSPCKO_{PA, CRYOUTA, PB, CRYOUTB}_NM CLK (AREG, BREG) to {P, CARRYOUT} | 1.90 2.1 2.63 ns
output not using multiplier

TDSPCKO_{PC, CRYOUTC} CLK (CREG) to {P, CARRYOUT} output | 1.89 2.11 2.62 ns
Clock to Outs from Input Register Clock to Cascading Output Pins
TDSPCKO_{ACOUTA, BCOUTB} CLK (AREG, BREG) to {ACOUT, 0.61 0.68 0.79 ns
BCOUT}
TDSPCKO_{PCOUTA, CRYCOUTA, CLK (AREG, BREG) to {PCOUT, 3.09 3.57 4.23 ns
MULTSIGNOUTA, PCOUTB, CRYCOUTB, CARRYCASCOUT, MULTSIGNOUT}
MULTSIGNOUTB}_M output using multiplier
TDSPCKO_{PCOUTA, CRYCOUTA, CLK (AREG, BREG) to {PCOUT, 2.03 2.27 2.82 ns
MULTSIGNOUTA, PCOUTB, CRYCOUTB, CARRYCASCOUT, MULTSIGNOUT}
MULTSIGNOUTB}_NM output not using multiplier
TDSPCKO_{PCOUTC, CRYCOUTC, CLK (CREG) to {PCOUT, 2.03 2.26 2.82 ns
MULTSIGNOUTC} CARRYCASCOUT, MULTSIGNOUT}
output

Maximum Frequency

Fmax With all registers used 550 500 450 MHz
Fmax_PATDET With pattern detector 540 480 410 MHz
FMAX_MULT _NOMREG Two register multiply without MREG 374 324 275 MHz
FMAX_MULT_NOMREG_PATDET Two register multiply without MREG 345 300 254 MHz

with pattern detect
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Configuration Switching Characteristics

Table 40: Configuration Switching Characteristics

Speed Grade

Symbol Description -3 -2 -1 Units
Power-up Timing Characteristics
TpL Program Latency ps/frame
Max
Tpor Power-on-Reset ms, Max
Ticck CCLK (output) delay ns, Min
TPROGRAM Program Pulse Width ns, Min

Master/Slave Serial Mode Programming Switching

Tocek/Teekp DIN Setup/Hold, slave mode 4.0 4.0 4.0 ns, Min
0.5 0.5 0.5
Toscek/Tscekp DIN Setup/Hold, master mode 2.0 2.0 2.0 ns, Min
0.5 0.5 0.5
TCCO DOUT 7.5 7.5 7.5 ns, Max
Fmeck Maximum Frequency, master mode with 100 100 100 MHz,
respect to nominal CCLK. Max
FmcckToL Frequency Tolerance, master mode with %
respect to nominal CCLK.
Fmscck Slave mode external CCLK 100 100 100 MHz
SelectMAP Mode Programming Switching
TSMDCCK/TSMCCKD SelectMAP Setup/Hold 3.0 3.0 3.0 ns, Min
0.5 0.5 0.5
TSMCSCCK/TSMCCKCS CS_B Setup/HoId 3.0 3.0 3.0 ns, Min
0.5 0.5 0.5
TSMCCKW/TSMWCCK RDWR_B Setup/HoId 8.0 8.0 8.0 ns, Min
0.5 0.5 0.5
TsmckBY BUSY Propagation Delay 7.5 7.5 7.5 ns, Max
Tsmekeso CSO_B clock to out 100 100 100 ns, Min
Fsmcck Maximum Frequency, master mode with MHz,
respect to nominal CCLK. Max
FmcckToL Frequency Tolerance, master mode with %

respect to nominal CCLK.

Boundary-Scan Port Timing Specifications

T1apTCK TMS and TDI Setup time before TCK 1.0 1.0 1.0 ns, Min
TrckTap TMS and TDI Hold time after TCK 2.0 2.0 2.0 ns, Min
TrckTDO TCK falling edge to TDO output valid ns, Max
Frek Maximum configuration TCK clock frequency 66 66 66 MHz,
Max
Frcke Maximum boundary-scan TCK clock MHz,
frequency Max
DS202 (v3.0) February 2, 2007 www.xilinx.com

Advance Product Specification 38


http://www.xilinx.com

SXILINX®

Virtex-5 Data Sheet: DC and Switching Characteristics

Table 40: Configuration Switching Characteristics (Continued)

Speed Grade

Symbol Description -3 -2 -1 Units
BPI Master Flash Mode Programming Switching
TerICCO ADDR[25:0], RS[1:0], FCS_B, FOE_B, ns
FWE_B outputs valid after CCLK rising edge
Terincc/TePICCD Setup/Hold on D[15:0] data input pins 3.0 3.0 3.0 ns
0.5 0.5 0.5
TINITADDR Minimum period of initial ADDR[25:0] 3.0 3.0 3.0 CCLK
address cycles cycles
SPI Master Flash Mode Programming Switching
Tspincc/Tspipced DIN Setup/Hold before/after the rising CCLK 2.0 2.0 2.0 ns
edge 0.5 0.5 0.5
Tspicem MOSI clock to out ns
Tspiccre FCS_B clock to out ns
TesNT/TESINITH FS[2:0] to INIT_B rising edge Setup and Hold ns
CCLK Output (Master Modes)
TmcekL Master CCLK clock minimum Low time 3.0 3.0 3.0 ns, Min
TmcckH Master CCLK clock minimum High time 3.0 3.0 3.0 ns, Min
CCLK Input (Slave Modes)
TscekL Slave CCLK clock minimum Low time 2.0 2.0 2.0 ns, Min
TscekH Slave CCLK clock minimum High time 2.0 2.0 2.0 ns, Min
Dynamic Reconfiguration Port (DRP) for DCM Before and After DCLK
Fock Maximum frequency for DCLK MHz
Tomcck_papprR/TbMCKC_DADDR DADDR Setup/Hold ns
Tomcck b Tomeke D DI Setup/Hold ns
Tomcek_peEN/TDMCKC_DEN DEN Setup/Hold time ns
Tomcck_pwe/ ToMcKc_DWE DWE Setup/Hold time ns
TpMCKO_DO CLK to out of DO®) ns
Tomcck_broy/ ToMeke_DRDY CLK to out of DRDY ns
Notes:
1. To support longer delays in configuration, use the design solutions described in UG190: Virtex-5 User Guide.
2. DO will hold until next DRP operation.
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Clock Buffers and Networks

Table 41: Global Clock Switching Characteristics (Including BUFGCTRL)

Speed Grade
Symbol Description -3 -2 -1 Units
Tsceek_ce/Teccke. ce'” CE pins Setup/Hold 0.27 0.27 0.31 ns
0.00 0.00 0.00
Tececk s/Teccke st S pins Setup/Hold 0.27 0.27 0.31 ns
0.00 0.00 0.00
Tsccko o BUFGCTRL delay from 10/I1 to O 0.19 0.22 0.25 ns
Teacko o BUFG delay from 10 to O 0.19 0.22 0.25 ns
Maximum Frequency
Fuax ] Global clock tree \ 550 \ 500 \ 450 ‘ MHz

Notes:

1. Tgecceok ce @and Teoeke ce Must be satisfied to assure glitch-free operation of the global clock when switching between clocks. These parameters
do not apply to the %CEJ EG?\/IUX?VIRTEX4 primitive that assures glitch-free operation. The other global clock setup and hold times are optional; only
needing to be satisfied if device operation requires simulation matches on a cycle-for-cycle basis when switching between clocks.

Table 42: Input/Output Clock Switching Characteristics (BUFIO)

Speed Grade
Symbol Description -3 -2 -1 Units
TBUFIOCKO_O Clock to out delay from | to O 1.08 1.16 1.29 ns
Maximum Frequency
Fiax Global clock tree ‘ 710 ‘ 710 ‘ 645 ‘ MHz
Table 43: Regional Clock Switching Characteristics (BUFR)
Speed Grade
Symbol Description -3 -2 -1 Units
TeRcko_ O Clock to out delay from | to O 0.56 0.59 0.67 ns
TBRCKO_0O_BYP Clock to out delay from | to O with Divide Bypass attribute 0.23 0.24 0.26 ns
set
TBRDO_CLRO Propagation delay from CLR to O 0.61 0.70 0.82 ns
Maximum Frequency
Fiiax Regional clock tree ‘ 300 ‘ 250 \ 250 ‘ MHz
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PLL Specification

Table 44: PLL Specification

Speed Grade

Symbol Description -3 -2 -1 Units
FINMAX Maximum Input Clock Frequency 710 710 710 MHz
FinviN Minimum Input Clock Frequency 19 19 19 MHz
FINOITTER Maximum Input Clock Period Jitter <20% of clock input period or 1 ns Max
FinDuTy Allowable Input Duty Cycle: 19—49 MHz 25/75 %
Allowable Input Duty Cycle: 50—199 MHz 30/70 %
Allowable Input Duty Cycle: 200—399 MHz 35/65 %
Allowable Input Duty Cycle: >400 MHz 40/60 %
Fvcomin Minimum PLL VCO Frequency 400 400 400 MHz
Fvcomax Maximum PLL VCO Frequency 1100 1000 900 MHz
FeANDWIDTH Low PLL Bandwidth at Typical 1 1 1 MHz
High PLL Bandwidth at Typical 4 4 4 MHz
TSTAPHAOFFSET Static Phase Offset of the PLL Outputs 120 120 120 ps
TOUTJITTER PLL Output Jitter(1) Note 1
TouTbuTY PLL Output Clock Duty Cycle Precision(2) 150 200 200 ps
TLockmAx PLL Maximum Lock Time 100 100 100 ps
Foutmin PLL Maximum Output Frequency 550 500 450 MHz
FOUTMAX PLL Minimum Output Frequency(®) 3.125 3.125 3.125 MHz
TEXTFDVAR External Clock Feedback Variation <20% of clock input period or 1 ns Max
RSTminPULSE Minimum Reset Pulse Width 5 5 5 ns
FPEDMAX Maximum Frequency at the Phase Frequency Detector 550 500 450 MHz
FreDMIN Minimum Frequency at the Phase Frequency Detector 19 19 19 MHz
TeBDELAY Maximum Delay in the Feedback Path 3 ns Max or one CLKIN cycle
Notes:
1. Values for this parameter are available in the Architecture Wizard.
2. Includes global clock buffer.
3. Calculated as Fycp/128 assuming output duty cycle is 50%.
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DCM Switching Characteristics

Table 45: Operating Frequency Ranges for DCM in Maximum Speed (MS) Mode

Speed Grade

Symbol Description -3 -2 -1 Units

Outputs Clocks (Low Frequency Mode)

F1XLEMSMIN CLKO, CLK90, CLK180, CLK270 32.00 32.00 32.00 | MHz
FiXLFMSMAX 150.00 135.00 120.00 MHz
FoxL FMSMIN CLK2X, CLK2X180 64.00 64.00 64.00 MHz
FoxLFMSMAX 300.00 270.00 240.00 MHz
FovLEMSMIN CLKDV 2.0 2.0 2.0 MHz
FovLFMsSMAX 100.00 90.00 80.00 MHz
FEXLEMSMIN CLKFX, CLKFX180 32.00 32.00 32.00 MHz
FEXLFMSMAX 180.00 160.00 140.00 MHz
Input Clocks (Low Frequency Mode)

FDOLLLFMSMIN CLKIN (using DLL outputs)(*. 3. 4) 32.00 32.00 32.00 MHz
FoLLLFMSMAX 150.00 135.00 120.00 MHz
F GLKINLEEXMSMIN CLKIN (using DFS outputs only)(2 3. 4) 1.00 1.00 1.00 MHz
F CLKINLFFXMSMAX 180.00 160.00 140.00 MHz
FpSCLKLEMSMIN PSCLK 1.00 1.00 1.00 KHz
FpscLKLFMSMAX 550.00 | 500.00 | 450.00 | MHz
Outputs Clocks (High Frequency Mode)

F1XHFMSMIN CLKO, CLK90, CLK180, CLK270 120.00 120.00 120.00 MHz
F1XHFMSMAX 550.00 500.00 450.00 MHz
FoXHEMSMIN CLK2X, CLK2X180 240.00 | 240.00 | 240.00 | MHz
FoxHFMSMAX 550.00 500.00 450.00 MHz
FovHFEMSMIN CLKDV 7.5 7.5 7.5 MHz
FovHFEMSMAX 366.67 333.34 300.00 MHz
FEXHEMSMIN CLKFX, CLKFX180 140.00 140.00 140.00 MHz
FEXHEMSMAX 400.00 375.00 350.00 MHz
Input Clocks (High Frequency Mode)

FDLLHFMSMIN CLKIN (using DLL outputs)(*. 3. 4) 120.00 | 120.00 | 120.00 | MHz
FDLLHFMSMAX 550.00 500.00 450.00 MHz
F CLKINHEEXMSMIN CLKIN (using DFS outputs only)@: 3. 4) 25.00 25.00 25.00 MHz
F CLKINHFEXMSMAX 400.00 375.00 350.00 MHz
FpscLKHEMSMIN PSCLK 1.00 1.00 1.00 KHz
FpPsCLKHFMSMAX 550.00 500.00 450.00 MHz
Notes:

1. DLL outputs are used in these instances to describe the outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.

2. DFS outputs are used in these instances to describe the outputs: CLKFX and CLKFX180.

3. When using the DCMs CLKIN_DIVIDE_BY_2 attribute these values should be doubled.

4. When using a CLKIN frequency > 400 MHz and the DCMs CLKIN_DIVIDE_BY _2 attribute, the CLKIN duty cycle must be within +5% (45/55 to 55/45).
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Table 46: Operating Frequency Ranges for DCM in Maximum Range (MR) Mode

Speed Grade

Symbol Description -3 -2 -1 Units

Outputs Clocks (Low Frequency Mode)

FixMRMIN CLKO, CLK90, CLK180, CLK270 19.00 | 19.00 | 19.00 | MHz
F1xMRMAX 32.00 32.00 32.00 | MHz
FaxMRMIN CLK2X, CLK2X180 38.00 38.00 38.00 | MHz
FaxMRmAX 64.00 64.00 64.00 | MHz
FoLLMRMIN CLKDV 1.19 1.19 1.19 MHz
FoLLMRMAX 21.34 21.34 21.34 | MHz
FEXMRMIN CLKFX, CLKFX180 19.00 19.00 19.00 | MHz
FEXMRMAX 40.00 40.00 40.00 | MHz
Input Clocks (Low Frequency Mode)

FCLKINDLLMRMIN CLKIN (using DLL outputs)(! 3 4) 19.00 19.00 19.00 | MHz
FCLKINDLLMRMAX 32.00 32.00 32.00 MHz
FGLKINEXMBMIN CLKIN (using DFS outputs only)(2 3,4) 1.00 1.00 1.00 MHz
FCLKINFXMRMAX 40.00 40.00 40.00 | MHz
FpscLKMRMIN PSCLK 1.00 1.00 1.00 KHz
FpscLKMRMAX 300.00 | 270.00 | 240.00 | MHz
Notes:

1. DLL Outputs are used in these instances to describe the outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.

DFS Outputs are used in these instances to describe the outputs: CLKFX and CLKFX180.

2.
3. When using the DCMs CLKIN_DIVIDE_BY_2 attribute these values should be doubled.
4. When using a CLKIN frequency > 400 MHz and the DCMs CLKIN_DIVIDE_BY _2 attribute, the CLKIN duty cycle must be within +5% (45/55 to 55/45).
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Table 47: Input Clock Tolerances

Symbol Description Frequency Range Value Units
Duty Cycle Input Tolerance (in %)
TOUTYCYCRANGE 1 PSCLK only <1 MHz 25-75 %
TDUTYCYCRANGE_1_50 1-50 MHz 25-75 %
TbUTYCYCRANGE_50_100 50 - 100 MHz 30-70 %
TOUTYCYCRANGE. 100, 200 PSCLK and CLKIN 100 - 200 MHz 40 - 60 %
TDUTYCYCRANGE_200_400 200 - 400 MHz 45 - 55 %
TbuTYCYCRANGE_400 > 400 MHz 45 - 55 %
Speed Grade

Input Clock Cycle-Cycle Jitter (Low Frequency Mode) -3 -2 -1 Units
TCYCLFDLL CLKIN (using DLL outputs)(") 300.00 300.00 345.00 ps
TeveLrrx CLKIN (using DFS outputs)(@) 300.00 300.00 345.00 ps
Input Clock Cycle-Cycle Jitter (High Frequency Mode)

TCYCHEDLL CLKIN (using DLL outputs)(") 150.00 150.00 173.00 ps
TCYCHFEX CLKIN (using DFS outputs)(@) 150.00 150.00 173.00 ps
Input Clock Period Jitter (Low Frequency Mode)

TPERLFDLL CLKIN (using DLL outputs)(") 1.00 1.00 1.15 ns
TPERLFEX CLKIN (using DFS outputs)(@) 1.00 1.00 1.15 ns
Input Clock Period Jitter (High Frequency Mode)

TPERHFDLL CLKIN (using DLL outputs)(") 1.00 1.00 1.15 ns
TPERHEEX CLKIN (using DFS outputs)(@) 1.00 1.00 1.15 ns
Feedback Clock Path Delay Variation

TCLKFB_DELAY_VAR CLKFB off-chip feedback 1.00 1.00 1.15 ns
Notes:

1. DLL Outputs are used in these instances to describe the outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.

2. DFS Outputs are used in these instances to describe the outputs: CLKFX and CLKFX180.

3. If both DLL and DFS outputs are used, follow the more restrictive specifications.
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Output Clock Jitter
Table 48: Output Clock Jitter

Speed Grade
Symbol Description Constraints -3 -2 -1 Units
Clock Synthesis Period Jitter
TeERJITT 0 CLKO 100 100 100 ps
TeERJITT 90 CLK90 150 150 180 ps
TPERJITT 180 CLK180 150 150 180 ps
ThERUITT 270 CLK270 150 150 180 ps
TeERJITT 2X CLK2X, CLK2X180 200 200 230 ps
ThERJITT DV1 CLKDV (integer division) 150 150 180 ps
TpERJITT DV2 CLKDV (non-integer division) 300 300 345 ps
TPERJITT FX CLKFX, CLKFX180 Note 1 | Note 1 | Note 1 ps
Notes:
1. Values for this parameter are available in the Architecture Wizard.
Output Clock Phase Alignment
Table 49: Output Clock Phase Alignment
Speed Grade
Symbol Description Constraints -3 -2 -1 Units
Phase Offset Between CLKIN and CLKFB
TIN_FB_OFFSET CLKIN/CLKFB 50 50 60 ps
Phase Offset Between Any DCM Outputs
TouT OFFSET All CLK outputs 140 140 160 ps
Duty Cycle Precision
Touty cyc o ® DLL outputs(!) 150 150 180 ps
TbuTy CYC_FX DFS outputs(?) 100 100 120 ps

Notes:

1. DLL Outputs are used in these instances to describe the outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.
2. DFS Outputs are used in these instances to describe the outputs: CLKFX and CLKFX180.
3. CLKOUT_DUTY_CYCLE_DLL applies to the 1X clock outputs (CLKO, CLK90, CLK180, and CLK270) only if DUTY_CYCLE_CORRECTION =

TRUE.
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Table 50: Miscellaneous Timing Parameters

Speed Grade
Symbol Description -3 -2 -1 Units

Time Required to Achieve LOCK

TpLL 240 DLL output — Frequency range > 240 MHz (1) 80.00 80.00 80.00 us
TDLL 120 240 DLL output — Frequency range 120 - 240 MHz (1) 250.00 | 250.00 | 250.00 us
TDLL 60120 DLL output — Frequency range 60 - 120 MHz (1) 900.00 | 900.00 | 900.00 us
TpoLL 50_60 DLL output — Frequency range 50 - 60 MHz(1) 1300.00 | 1300.00 | 1300.00 ps
TpLL_40_50 DLL output — Frequency range 40 - 50 MHz (1) 2000.00 | 2000.00 | 2000.00 ps
TpLL 30_40 DLL output — Frequency range 30 - 40 MHz (1) 3600.00 | 3600.00 | 3600.00 ps
TpLL 24 30 DLL output — Frequency range 24 - 30 MHz(1) 5000.00 | 5000.00 | 5000.00 ps
TpLL 30 DLL output — Frequency range < 30 MHz (1) 5000.00 | 5000.00 | 5000.00 | ps
Tex_MIN DFS outputs® 10.00 10.00 10.00 ms
Tex_MAX 10.00 10.00 10.00 ms
TbLL_FINE_SHIFT Multiplication factor for DLL lock time with Fine Shift 2.00 2.00 2.00

Fine Phase Shifting

TRANGE_Ms Absolute shifting range in maximum speed mode 7.00 7.00 7.00 ns
TRANGE MR Absolute shifting range in maximum range mode 10.00 10.00 10.00 ns
Delay Lines

TTaAP_MS_MIN Tap delay resolution (Min) in maximum speed mode 7.00 7.00 7.00 ps
T1aAP_Ms_MAX Tap delay resolution (Max) in maximum speed mode 30.00 30.00 30.00 ps
TTAP_MR_MIN Tap delay resolution (Min) in maximum range mode 10.00 10.00 10.00 ps
T1AP_MR_MAX Tap delay resolution (Max) in maximum range mode 40.00 40.00 40.00 ps
Notes:

1. DLL Outputs are used in these instances to describe the outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.

2. DFS Outputs are used in these instances to describe the outputs: CLKFX and CLKFX180.
Table 51: Frequency Synthesis

Attribute Min Max
CLKFX_MULTIPLY 2 33
CLKFX_DIVIDE 1 32
Table 52: DCM Switching Characteristics
Speed Grade
Symbol Description Units
-3 -2 -1
Tomcek_Psen/ ToMCKC_PSEN PSEN Setup/Hold 1.20 1.35 1.56 ns
0.00 0.00 0.00
Tomcck_PsINCDEC! TDMCKC_PSINCDEC PSINCDEC Setup/Hold 1.20 1.35 1.56 ns
0.00 0.00 0.00

TbMcKo_PSDONE Clock to out of PSDONE 1.00 1.12 1.30 ns
DS202 (v3.0) February 2, 2007 www.xilinx.com
Advance Product Specification 46


http://www.xilinx.com

SXILINX®

Virtex-5 Data Sheet: DC and Switching Characteristics

Virtex-5 Pin-to-Pin Output Parameter Guidelines

All devices are 100% functionally tested. The representative values for typical pin locations and normal clock loading are
listed in Table 53. Values are expressed in nanoseconds unless otherwise noted.

Table 53: Global Clock Input to Output Delay Without DCM or PLL

Speed Grade

Symbol Description Device Units
-3 -2 -1

LVCMOS25 Gilobal Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, without DCM or PLL

TickoF Global Clock and OFF without DCM or PLL XC5VLX30 5.41 5.87 6.44 ns
XC5VLX30T 5.41 5.87 6.44 ns
XC5VLX50 5.56 6.02 6.60 ns
XC5VLX50T 5.56 6.02 6.60 ns
XC5VLX85 5.68 6.15 6.73 ns
XC5VLX85T 5.68 6.15 6.73 ns
XC5VLX110 5.89 6.37 6.97 ns
XC5VLX110T 5.89 6.37 6.97 ns
XC5VLX220 N/A 6.83 7.42 ns
XC5VLX220T N/A 6.83 7.42 ns
XC5VLX330 N/A 7.48 8.13 ns
XC5VLX330T N/A 7.48 8.13 ns
XC5VSX35T 5.60 6.05 6.63 ns
XC5VSX50T 5.74 6.21 6.79 ns
XC5VSX95T 6.13 6.61 7.21 ns

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

I0B and CLB flip-flops are clocked by the global clock net.
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Table 54: Global Clock Input to Output Delay With DCM in System-Synchronous Mode

Speed Grade

Symbol Description Device Units
-3 -2 -1
LVCMOS25 Gilobal Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with DCM
in System-Synchronous Mode.
T\cKoFDCM Global Clock and OFF with DCM XC5VLX30 2.49 2.63 2.80 ns
XC5VLX30T 2.49 2.63 2.80 ns
XC5VLX50 2.51 2.65 2.82 ns
XC5VLX50T 2.51 2.65 2.82 ns
XC5VLX85 2.64 2.78 2.94 ns
XC5VLX85T 2.64 2.78 2,94 ns
XC5VLX110 2.72 2.87 3.04 ns
XC5VLX110T 2.72 2.87 3.04 ns
XC5VLX220 N/A 3.31 3.48 ns
XC5VLX220T N/A 3.31 3.48 ns
XC5VLX330 N/A 3.69 3.89 ns
XC5VLX330T N/A 3.69 3.89 ns
XC5VSX35T 2.67 2.81 2.98 ns
XC5VSX50T 2.69 2.83 3.00 ns
XC5VSX95T 2.96 3.11 3.28 ns
Notes:
" Scosssible 10B andl LB fip lops are clocked by the glabal dogknet. - 01 1o clock e it each accessible column, and where &l
2. DCM output jitter is already included in the timing calculation.
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Table 55: Global Clock Input to Output Delay With DCM in Source-Synchronous Mode

Speed Grade

Symbol Description Device Units
-3 -2 -1
LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with DCM
in Source-Synchronous Mode.
T\ckoFDCM_0 Global Clock and OFF with DCM XC5VLX30 3.46 3.73 3.99 ns
XC5VLX30T 3.46 3.73 3.99 ns
XC5VLX50 3.48 3.75 4.01 ns
XC5VLX50T 3.48 3.75 4.01 ns
XC5VLX85 3.61 3.87 413 ns
XC5VLX85T 3.61 3.87 413 ns
XC5VLX110 3.69 3.96 4.22 ns
XC5VLX110T 3.69 3.96 4.22 ns
XC5VLX220 N/A 4.41 4.67 ns
XC5VLX220T N/A 4.41 4.67 ns
XC5VLX330 N/A 4.78 5.08 ns
XC5VLX330T N/A 4.78 5.08 ns
XC5VSX35T 3.64 3.91 417 ns
XC5VSX50T 3.66 3.93 419 ns
XC5VSX95T 3.93 4.20 4.46 ns
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 I0B and CLB flip-flops are clocked by the global clock net.
2. DCM output jitter is already included in the timing calculation.
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Table 56: Global Clock Input to Output Delay With PLL in System-Synchronous Mode

Speed Grade

Symbol Description Device Units
-3 -2 -1
LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with PLL in System-Synchronous Mode.
T\cKOFPLL Global Clock and OFF with PLL XC5VLX30 3.93 4.31 4.89 ns

XC5VLX30T 3.93 4.31 4.89 ns
XC5VLX50 3.93 4.31 4.89 ns
XC5VLX50T 3.93 4.31 4.89 ns
XC5VLX85 ns
XC5VLX85T ns
XC5VLX110 ns
XC5VLX110T ns
XC5VLX220 ns
XC5VLX220T ns
XC5VLX330 ns
XC5VLX330T ns
XC5VSX35T ns
XC5VSX50T ns
XC5VSX95T ns

Notes:

1. Iéics(t:ggs?gcévl% %rz r:gpcr;?_%a;}}g}if\lloep\éag;:scrgggg gr;ethg;oglglbgf)&lg(i:r&p#;tfirives one vertical clock line in each accessible column, and where all
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Table 57: Global Clock Input to Output Delay With PLL in Source-Synchronous Mode

Symbol Description Device Speed Grade Units
-3 -2 -1
LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with PLL in Source-Synchronous Mode.
TICKOFPLL 0 Global Clock and OFF with PLL XC5VLX30 3.93 4.31 4.89 ns
XC5VLX30T 3.93 4.31 4.89 ns
XC5VLX50 3.93 4.31 4.89 ns
XC5VLX50T 3.93 4.31 4.89 ns
XC5VLX85 ns
XC5VLX85T ns
XC5VLX110 ns
XC5VLX110T ns
XC5VLX220 ns
XC5VLX220T ns
XC5VLX330 ns
XC5VLX330T ns
XC5VSX35T ns
XC5VSX50T ns
XC5VSX95T ns
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 0B and CLB flip-flops are clocked by the global clock net.
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Table 58: Global Clock Input to Output Delay With DCM and PLL in System-Synchronous Mode

Speed Grade

Symbol Description Device Units
-3 -2 -1
LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with DCM and PLL
in System-Synchronous Mode.
TickoFDCM_PLL Global Clock and OFF with DCM and PLL XC5VLX30 2.84 3.26 3.69 ns
XC5VLX30T 2.84 3.26 3.69 ns
XC5VLX50 2.84 3.26 3.69 ns
XC5VLX50T 2.84 3.26 3.69 ns
XC5VLX85 ns
XC5VLX85T ns
XC5VLX110 ns
XC5VLX110T ns
XC5VLX220 ns
XC5VLX220T ns
XC5VLX330 ns
XC5VLX330T ns
XC5VSX35T ns
XC5VSX50T ns
XC5VSX95T ns
Notes:
1. Iéic?éggs?ggvleo aBrczl r:gp(rjtla_sg;}}S}if\llgp\éaggscl\gggg g;ethg;oéalgltglo&l&i:rllp#étqrives one vertical clock line in each accessible column, and where all
2. DCM output jitter is already included in the timing calculation.
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Table 59: Global Clock Input to Output Delay With DCM and PLL in Source-Synchronous Mode

Speed Grade

Symbol Description Device Units
-3 -2 -1
LVCMOS25 Global Clock Input to Output Delay using Output Flip-Flop, 12mA, Fast Slew Rate, with DCM and PLL
in Source-Synchronous Mode.
TickoFDCMO_PLL Global Clock and OFF with DCM and PLL XC5VLX30 4.35 4.77 5.39 ns
XC5VLX30T 4.35 477 5.39 ns
XC5VLX50 4.35 477 5.39 ns
XC5VLX50T 4.35 477 5.39 ns
XC5VLX85 ns
XC5VLX85T ns
XC5VLX110 ns
XC5VLX110T ns
XC5VLX220 ns
XC5VLX220T ns
XC5VLX330 ns
XC5VLX330T ns
XC5VSX35T ns
XC5VSX50T ns
XC5VSX95T ns
Notes:
1. Iéic?éggs?ggvleo aBrczl r:gp(rjtla_sg;}}S}if\llgp\éaggscl\gggg g;ethg;oéalgltglo&l&i:rllp#étqrives one vertical clock line in each accessible column, and where all
2. DCM output jitter is already included in the timing calculation.
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Virtex-5 Pin-to-Pin Input Parameter Guidelines

All devices are 100% functionally tested. The representative values for typical pin locations and normal clock loading are
listed in Table 61. Values are expressed in nanoseconds unless otherwise noted.

Table 60: Global Clock Setup and Hold Without DCM or PLL

o ) Speed Grade _
Symbol Description Device Units
-3 -2 -1
Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(1)
Tpsen/ TPHED Full Delay (Legacy Delay or Default Delay) XC5VLX30 1.37 1.47 1.62 ns
Global Clock and IFF( without DCM or PLL -0.29 -0.29 -0.29
XC5VLX30T 1.36 1.46 1.62 ns
—-0.29 —-0.29 —-0.29
XC5VLX50 1.34 1.45 1.62 ns
—-0.15 —-0.15 —-0.15
XC5VLX50T 1.33 1.44 1.61 ns
-0.15 -0.15 -0.15
XC5VLX85 1.63 1.76 1.95 ns
—-0.38 —-0.38 —-0.38
XC5VLX85T 1.62 1.75 1.95 ns
—-0.38 —-0.38 —-0.38
XC5VLX110 1.58 1.73 1.94 ns
-0.17 -0.17 -0.17
XC5VLX110T 1.57 1.72 1.94 ns
-0.17 -0.17 -0.17
XC5VLX220 N/A 245 2.72 ns
—-0.87 -0.87
XC5VLX220T N/A 2.44 2.72 ns
-0.87 -0.87
XC5VLX330 N/A 2.36 2.68 ns
-0.21 -0.21
XC5VLX330T N/A 2.39 2.69 ns
—-0.21 —-0.21
XC5VSX35T 1.35 1.45 1.62 ns
-0.11 -0.11 -0.11
XC5VSX50T 1.64 1.76 1.96 ns
-0.32 -0.32 -0.32
XC5VSX95T 1.79 1.94 217 ns
—-0.16 —-0.16 —-0.16
Notes:

1. 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.
2. IFF = Input Flip-Flop or Latch

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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Table 61: Global Clock Setup and Hold With DCM in System-Synchronous Mode

Speed Grade
Symbol Description Device Units
-3 -2 -1
Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(1)
TPSDCM/ TPHDCM No Delay Global Clock and |FF(2) with DCM in XC5VLX3O 1.05 1.15 1.26 ns
System-Synchronous Mode -0.35 -0.35 -0.35
XC5VLX30T 1.05 1.15 1.26 ns
-0.35 -0.35 -0.35
XC5VLX50 1.05 1.15 1.25 ns
-0.32 -0.32 -0.32
XC5VLX50T 1.05 1.14 1.25 ns
-0.32 -0.32 -0.32
XC5VLX85 1.03 1.13 1.24 ns
-0.20 -0.20 -0.20
XC5VLX85T 1.02 1.12 1.24 ns
-0.20 -0.20 -0.20
XC5VLX110 1.05 1.14 1.25 ns
-0.12 -0.12 -0.12
XC5VLX110T 1.04 1.14 1.24 ns
-0.12 -0.12 -0.12
XC5VLX220 N/A 1.10 1.22 ns
0.25 0.25
XC5VLX220T N/A 1.09 1.22 ns
0.25 0.25
XC5VLX330 N/A 1.13 1.24 ns
0.62 0.62
XC5VLX330T N/A 1.12 1.23 ns
0.62 0.62
XC5VSX35T 1.03 1.14 1.26 ns
-0.17 -0.17 -0.17
XC5VSX50T 1.04 1.13 1.24 ns
-0.14 -0.14 -0.14
XC5VSX95T 1.03 1.13 1.24 ns
0.12 0.12 0.12
Notes:

1.  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.

These measurements include:
CLKO DCM jitter
2. IFF = Input Flip-Flop or Latch

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 62: Global Clock Setup and Hold With DCM in Source-Synchronous Mode

Speed Grade

Symbol Description Device Units
-3 -2 -1
Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(1)
Tpspcmo/ No Delay Global Clock and IFF(@) with DCM in XC5VLX30 0.19 0.19 0.19 ns
TpHDCMO Source-Synchronous Mode 0.63 0.66 0.66
XC5VLX30T 0.18 0.19 0.19 ns
0.63 0.66 0.66
XC5VLX50 0.19 0.19 0.19 ns
0.65 0.68 0.68
XC5VLX50T 0.19 0.19 0.19 ns
0.65 0.68 0.68
XC5VLX85 0.16 0.17 0.17 ns
0.77 0.80 0.80
XC5VLX85T 0.15 0.16 0.16 ns
0.77 0.80 0.80
XC5VLX110 0.18 0.18 0.18 ns
0.85 0.89 0.89
XC5VLX110T 0.17 0.18 0.18 ns
0.85 0.89 0.89
XC5VLX220 N/A 0.14 0.14 ns
1.34 1.34
XC5VLX220T N/A 0.13 0.13 ns
1.34 1.34
XC5VLX330 N/A 0.17 0.17 ns
1.72 1.74
XC5VLX330T N/A 0.16 0.16 ns
1.72 1.74
XC5VSX35T 0.17 0.18 0.18 ns
0.81 0.84 0.84
XC5VSX50T 0.17 0.17 0.17 ns
0.83 0.86 0.86
XC5VSX95T 0.16 0.17 0.17 ns
1.09 1.13 1.13
Notes:

1.  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.
These measurements include:

CLKO DCM jitte

2. IFF = Input Flip-Flop or Latch
3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 63: Global Clock Setup and Hold With PLL in System-Synchronous Mode

Speed Grade
Symbol Description Device Units
-3 -2 -1
Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(1)
TPSPLL/ TPHPLL No Delay Global Clock and |FF(2) with PLL in XC5VLX3O -0.82 -0.82 -0.82 ns
System-Synchronous Mode 1.44 1.54 1.69
XC5VLX30T -0.82 -0.82 -0.82 ns
1.44 1.54 1.69
XC5VLX50 -0.82 -0.82 -0.82 ns
1.44 1.54 1.69
XC5VLX50T -0.82 -0.82 -0.82 ns
1.44 1.54 1.69
XC5VLX85 ns
XC5VLX85T ns
XC5VLX110 ns
XC5VLX110T ns
XC5VLX220 ns
XC5VLX220T ns
XC5VLX330 ns
XC5VLX330T ns
XC5VSX35T ns
XC5VSX50T ns
XC5VSX95T ns
Notes:

1.  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.
These measurements include:

CLKO DCM jitter

2. IFF = Input Flip-Flop or Latch
3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 64: Global Clock Setup and Hold With PLL in Source-Synchronous Mode

Speed Grade
Symbol Description Device Units
-3 -2 -1
Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(1)
Tpspiro/ TerpLLo | No Delay Global Clock and IFF(@) with PLL in XC5VLX30 2.69 3.00 3.64 ns
Source-Synchronous Mode -1.64 -1.64 -1.64
XC5VLX30T 2.69 3.00 3.64 ns
-1.64 —-1.64 -1.64
XC5VLX50 2.69 3.00 3.64 ns
-1.64 -1.64 -1.64
XC5VLX50T 2.69 3.00 3.64 ns
-1.64 -1.64 -1.64
XC5VLX85 ns
XC5VLX85T ns
XC5VLX110 ns
XC5VLX110T ns
XC5VLX220 ns
XC5VLX220T ns
XC5VLX330 ns
XC5VLX330T ns
XC5VSX35T ns
XC5VSX50T ns
XC5VSX95T ns
Notes:

1.  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.
These measurements include:

CLKO DCM jitter

2. IFF = Input Flip-Flop or Latch
3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 65: Global Clock Setup and Hold With DCM and PLL in System-Synchronous Mode

Speed Grade
Symbol Description Device Units
-3 -2 -1
Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(1)
TPSDCMPLL/ No Delay Global Clock and |FF(2) with XC5VLX30 2.69 3.00 3.64 ns
TpPHDCMPLL DCM and PLL in System-Synchronous Mode -1.64 -1.64 -1.64
XC5VLX30T 2.69 3.00 3.64 ns
-1.64 —-1.64 -1.64
XC5VLX50 2.69 3.00 3.64 ns
-1.64 -1.64 -1.64
XC5VLX50T 2.69 3.00 3.64 ns
-1.64 -1.64 -1.64
XC5VLX85 ns
XC5VLX85T ns
XC5VLX110 ns
XC5VLX110T ns
XC5VLX220 ns
XC5VLX220T ns
XC5VLX330 ns
XC5VLX330T ns
XC5VSX35T ns
XC5VSX50T ns
XC5VSX95T ns
Notes:

1.  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.

These measurements include:
CLKO DCM jitter
2. IFF = Input Flip-Flop or Latch

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 66: Global Clock Setup and Hold With DCM and PLL in Source-Synchronous Mode

Speed Grade

Symbol Description Device -3 -2 -1 Units

Example Data Input Set-Up and Hold Times Relative to a Forwarded Clock Input Pin,(1) Using DCM, PLL, and Global Clock Buffer. For
situations where clock and data inputs conform to different standards, adjust the setup and hold values accordingly using the values
shown in IOB Switching Characteristics, page 21.

TpspempLL o/ No Delay Global Clock and IFF() with DCM and | XC5VLX30 1.30 1.61 2.08 ns
TpHDCMPLL 0 PLL in Source-Synchronous Mode -0.13 -0.13 -0.13
XC5VLX30T 1.30 1.61 2.08 ns
-0.13 -0.13 -0.13
XC5VLX50 1.30 1.61 2.08 ns
-0.13 —-0.13 -0.13
XC5VLX50T 1.30 1.61 2.08 ns
-0.13 -0.13 -0.13
XC5VLX85 ns
XC5VLX85T ns
XC5VLX110 ns
XC5VLX110T ns
XC5VLX220 ns
XC5VLX220T ns
XC5VLX330 ns
XC5VLX330T ns
XC5VSX35T ns
XC5VSX50T ns
XC5VSX95T ns
Notes:

1. The timing values were measured using the fine-phase adjustment feature of the DCM. These measurements include CLKO DCM jitter. Package
skew is not included in these measurements.
2. IFF = Input Flip-Flop
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ChipSync™ Source-Synchronous Switching Characteristics

The parameters in this section provide the necessary values for calculating timing budgets for Virtex-5 source-synchronous
transmitter and receiver data-valid windows.

Table 67: Duty Cycle Distortion and Clock-Tree Skew

Symbol Description Device Speed Grade Units
-3 -2 -1

Toep_cLK Global Clock Tree Duty Cycle Distortion (1) Al ps

TCKSKEW Global Clock Tree Skew (2) XC5VLX30 ps
XC5VLX30T ps
XC5VLX50 ps
XC5VLX50T ps
XC5VLX85 ps
XC5VLX85T ps
XC5VLX110 ps
XC5VLX110T ps
XC5VLX220 ps
XC5VLX220T ps
XC5VLX330 ps
XC5VLX330T ps
XC5VSX35T ps
XC5VSX50T ps
XC5VSX95T ps

Tbep_BUFIO I/O clock tree duty cycle distortion All ps

TBUFIOSKEW I/O clock tree skew across one clock region All ps

Tbep BUFR Regional clock tree duty cycle distortion All ps

Notes:

1. These parameters represent the worst-case duty cycle distortion observable at the pins of the device using LVDS output buffers. For cases where
other I/O standards are used, IBIS can be used to calculate any additional duty cycle distortion that might be caused by asymmetrical rise/fall times.

2. The Tckskew value represents the worst-case clock-tree skew observable between sequential I/O elements. Significantly less clock-tree skew exists
for 1/O registers that are close to each other and fed by the same or adjacent clock-tree branches. Use the Xilinx FPGA_Editor and Timing Analyzer
tools to evaluate clock skew specific to your application.
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Table 68: Package Skew

Symbol Description Device Package Value Units
TrraSKEW Package Skew(") XC5VLX30 ps
XC5VLX30T ps
XC5VLX50 ps
XC5VLX50T ps
XC5VLX85 ps
XC5VLX85T ps
XC5VLX110 ps
XC5VLX110T ps
XC5VLX220 ps
XC5VLX220T ps
XC5VLX330 ps
XC5VLX330T ps
XC5VSX35T ps
XC5VSX50T ps
XC5VSX95T ps

Notes:

1. These values represent the worst-case skew between any two balls of the package: shortest flight time to longest flight time from Pad to Ball

(7.1 ps per mm).

2. Package trace length information is available for these device/package combinations. This information can be used to deskew the package.

Table 69: Sample Window

Speed Grade

Symbol Description Device Units
-3 -2 -1
Tsamp Sampling Error at Receiver Pins(1) All 450 500 550 ps
TsAMP_BUFIO Sampling Error at Receiver Pins using BUFIO() All 350 400 450 ps

Notes:

1. This parameter indicates the total sampling error of Virtex-5 DDR input registers across voltage, temperature, and process. The characterization
methodology uses the DCM to capture the DDR input registers’ edges of operation. These measurements include:

- CLKO DCM jitter

- DCM accuracy (phase offset)
- DCM phase shift resolution

These measurements do not include package or clock tree skew.

2. This parameter indicates the total sampling error of Virtex-5 DDR input registers across voltage, temperature, and process. The characterization
methodology uses the BUFIO clock network and IDELAY to capture the DDR input registers’ edges of operation. These measurements do not include
package or clock tree skew.
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Table 70: ChipSync Pin-to-Pin Setup/Hold and Clock-to-Out

o Speed Grade )
Symbol Description 3 0 ] Units

Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO

Tpscs/TPHCS Setup/Hold of 1/O clock -0.71 -0.69 -0.69 ns
1.59 1.72 1.91

Pin-to-Pin Clock-to-Out Using BUFIO

TIcKOFCS ‘Clock-to-Outof /O clock \ 442 \ 478 \ 5.25 ‘ ns

Revision History

The following table shows the revision history for this document.

Date Version Revision
04/14/06 1.0 Initial Xilinx release.
05/12/06 1.1 ¢  First version posted to the Xilinx website. Minor typograpical edits. Revised design

software version on page 20.
* Revised T\pgLavyreEsoLuTION iN Table 34, page 30.
¢ Revised TDSPCKO in Table 39, page 35.
05/24/06 1.2 * Added register-to-register parameters to Table 25.

08/04/06 1.3 e Added VDRlNT’ VDRli and CIN values to Table 3.

e Added HSTL_I_12 and LVCMOS12 to Table 7 and renumbered the notes.

¢ Removed pin-to-pin performance (Table 12). Updated and added values to
register-register performance Table 25 (was Table 13).

e Added values to Table 26.
e Updated the speed specification version above Table 27.

e Added to Table 28 the I/O standards: HSTL_II_T_DCI, HSTL_II_T_DCI_18,
SSTL2_II_T_DCI, and SSTL18_II_T_DCI.

* Revised Fyax values in Table 38, and RDWR_B Setup/Hold values in Table 40.

* In Table 44, changed Fycomax: removed T, gckmin, @nd revised T ockmax values, also
removed note pointing to Architecture Wizard.

* Removed Note 2 on Table 57.

09/06/06 20 * Added new sections for LXT devices and added LXT devices to the appropriate tables.
The addition of the RocketlO GTP Transceiver Specifications required the tables to
be renumbered.

e Changed maximum Vy values in Table 1 and Table 2.
* Updated values and added T, = 85°C to Table 4, page 3.

* Revised the cascade block RAM Memory, page 18 section in Table 25 to 64K with new
1/0O delays.

* Revised the setup and hold times in Table 30, page 26.

* Added Fyax_cascape to Table 38, page 33.

i Revised FFXLFMSMAX and FCLK|NLFFXMSMAX in Table 45, page 42.
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Date Version Revision

10/13/06 21 e Added System Monitor parameters. Added XC5VLX85T to appropriate tables.
¢ Revised Table 16 including notes. Added Table 17, and Figure 3 and Figure 4.
e Added Table 19, page 13: RocketlO CRC block.
* Revised design software version and Table 27 on page 20.
e Updated ILOGIC Switching Characteristics, page 26
* Updated Fyyax gcc in Table 38, page 33.
¢ Changed hold times for Tgypecek! Tsmeekp @nd Tepipce/Tepicep in Table 40, page 38.
* Revised TegpeLay: Foutmin: Foutmax: and Fingitrer Table 44, page 41.
¢ Revised Table 45, page 42.

01/05/07 29 e Added I\ to Table 2. Added XC5VLX220T to appropriate tables.
e Added LVDCI33, LVDCI25, LVDCI18, LVDCI15 to Table 7.
e Update the symbols in the GTP Transceiver Table 12, Table 13, and Table 14.
e Add values for -1 speed grade in Table 18, page 13.
e Added SFI-4.1 values to Table 26, page 19.
* Removed -3 speed grade from available LX220 device list in Table 27, page 20.
e Added maximum frequency to Table 42 and Table 43, page 40.
* In Table 45, page 42 changed the all the CLKDV, CLKFX, and CLKFX180 Min values

and the CLKIN Min values in the Input Clocks (High Frequency Mode) section.

e Added values to Table 48 and Table 49, page 45.

02/02/07 3.0 e Added XC5VSX35T, XC5VSX50T, and SX5VSX95T devices to appropriate tables.

Revised the Igp values in Table 3, page 2.

Revised the Iccauxq values in Table 4, page 3.

Added values to Table 5, page 4.

Minor added notes and changed descriptions in Table 13, page 8 and Table 14, page 8.

Revised the SFI-4.1 (SDR LVDS Interface) -1 values in Table 26, page 19.

Revised gain error, bipolar gain error, and event conversion time in Table 24, page 16

Changed the design software version that matches this datasheet above Table 27 on

page 20.

In Switching Characteristics, the following values are revised:

- LVCMOS25, Fast, 12 mA in Table 28, page 21.

- Setup and Hold and T ckq in Table 30, page 26.

- Tockq in Table 31, page 27.

- Sequential delay values in Table 33, page 29.

- TCXB’ TCEO’ and TDICK in Table 35, page 30.

- Trcko_Do» TRCKO_POINTERS: TRCKO_ECCR: TRCKO_ECC: TRCCK_ADDR: TRDCK_DI»
Trock_pi_ecc: Trecek_wRreN: @nd Treo_pLags in Table 38, page 33.

- Tosppck_cc: Tospcck (RSTAA, RSTBB) TDSPCKO_{PP, CRYOUTP): FMAX_MULT_NOMREG
and Fyax_muLT NOoMREG_PATDET in Table 39, page 35.
- TBCCKO_O, and TBGCKO_O in Table 41, page 40.

- TBUFlOCKO_O and FIVIAX in Table 42, page 40.

- TBRCKO_O and TBRCKO_O_BYP in Table 43, page 40.
- Parameters in Table 44, page 41 including notes.

In Virtex-5 Pin-to-Pin Output Parameter Guidelines:
- Revised values in Table 53, Table 54, and Table 55.
In Virtex-5 Pin-to-Pin Input Parameter Guidelines:

- Clarified description in Table 60, page 54.

- Revised values in Table 60, Table 61, and Table 62.

- Removed duplicate TBUFR_MAX_FREQ and TBUFIO_MAX_FREQ from Table 67.
Revised values in Table 70, page 63.
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