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Kintex-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 1: Absolute Maximum Ratings (1) (Cont'd)

Symbol Description Min Max Units
Ibcin DC input current for receiver input pins DC coupled VygtaytT = 1.2V - 14 mA
IbcouT DC output current for transmitter pins DC coupled VygtayTT = 1.2V - 14 mA
XADC
Veeabc XADC supply relative to GNDADC -0.5 2.0 \%
VREeFP XADC reference input relative to GNDADC -0.5 2.0 \Y
Temperature
Tsta Storage temperature (ambient) —65 150 °C
TeoL Maximum soldering temperature for Pb/Sn component bodies (©) - +220 °C

Maximum soldering temperature for Pb-free component bodies (6) - +260 °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.

o0k,

The lower absolute voltage specification always applies.

For I/O operation, refer to UG471: 7 Series FPGAs SelectlO Resources User Guide.
The maximum limit applied to DC and AC signals.

For maximum undershoot and overshoot AC specifications, see Table 4 and Table 5.
For soldering guidelines and thermal considerations, see UG475: 7 Series FPGA Packaging and Pinout Specification.

Table 2: Recommended Operating Conditions (1)

Symbol Description Min ‘ Typ Max Units
FPGA Logic
5 Internal supply voltage 0.97 1.00 1.03 \
Veent® ..
For -2L (0.9V) devices: internal supply voltage 0.87 0.90 0.93 \
5 Block RAM supply voltage 0.97 1.00 1.03 \
Veesram® ,
For -2L (0.9V) devices: block RAM supply voltage 0.87 0.90 1.03 \
Vecaux Auxiliary supply voltage 1.71 1.80 1.89 Vv
Supply voltage for 3.3V HR 1/O banks 1.14 - 3.465 \
Veco®®)
Supply voltage for 1.8V HP 1/O banks 1.14 - 1.89 \"
Auxiliary supply voltage when set to 1.8V 1.71 1.80 1.89 \
Vecaux_io i~
Auxiliary supply voltage when set to 2.0V 1.94 2.00 2.06 \
V) I/O input voltage -0.20 - Veco+02]  V
N I/O input voltage for Vrer and differential I/O standards -0.20 - 2.625 \
I (6) Maximum current through any pin in a powered or unpowered bank when - - 10 mA
IN forward biasing the clamp diode.
Veegart” Battery voltage 1.0 - 1.89 v
GTX Transceiver
Analog supply voltage for the GTX transceiver QPLL frequency range
o |10z pa e 0.97 1.0 1.08 v
Vweravec® ly voltage for the GTX transceiver QPLL f
nalog supply voltage for the ransceiver requency range 1.02 1.05 1.08 Vv
> 10.3125 GHz
VMGTAVTT(S) A_nak_)g supply voltage for the GTX transmitter and receiver termination 117 1o 103 Vv
circuits
VimaTvecaux® | Auxiliary analog QPLL voltage supply for the transceivers 1.75 1.80 1.85 v
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Table 2: Recommended Operating Conditions (1) (Cont’d)

Symbol Description Min Typ Max Units
Vuaravrrca® ﬁgglsc::%ii:;r)pégllz%l’:]age for the resistor calibration circuit of the GTX 117 19 103 Vv
XADC
Veeabe XADC supply relative to GNDADC 1.71 1.80 1.89 Vv
VREFP Externally supplied reference voltage 1.20 1.25 1.30 Vv
Temperature

Junction temperature operating range for commercial (C) temperature 0 - 85 °C
devices
T; Junction temperature operating range for extended (E) temperature 0 - 100 °C
devices
Junction temperature operating range for industrial (1) temperature devices —40 - 100 °C
Notes:

1. All voltages are relative to ground.

2. Vgeint and Veegram should be connected to the same supply.
3. Configuration data is retained even if Vgco drops to OV.
4. Includes Vgco of 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V.

5. The lower absolute voltage specification always applies.
6. A total of 200 mA per bank should not be exceeded.

7. VcoparT is required only when using bitstream encryption. If battery is not used, connect Vgcgart to either ground or Vegaux-
8. Each voltage listed requires the filter circuit described in UG476: 7 Series FPGAs GTX/GTH Transceiver User Guide.

9. Fordata rates < 10.3125 Gb/s, VygTavce should be 1.0V £3% for lower power consumption.

10. For lower power consumption, VygTtavcec should be 1.0V +3% over the entire CPLL frequency range.

Table 3: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min Typ() Max | Units
VDRINT Data retention Vgn Voltage (below which configuration data might be lost) 0.75 - - \
VpRi Data retention Vcayx voltage (below which configuration data might be lost) 1.5 - - \
IREF VRer leakage current per pin - - 15 HA
I Input or output leakage current per pin (sample-tested) - - 15 A
Cin®@ Die input capacitance at the pad - - 8 pF

Pad pull-up (when selected) @ V|\ = 0V, Vgcpo = 3.3V 90 - 330 MA
Pad pull-up (when selected) @ V|y =0V, Vg = 2.5V 68 - 250 pA
lrpU Pad pull-up (when selected) @ V=0V, Ve = 1.8V 34 - 220 pA
Pad pull-up (when selected) @ V| =0V, Veeo = 1.5V 23 - 150 MA
Pad pull-up (when selected) @ V|y =0V, Vgco = 1.2V 12 - 120 pA
e Pad pull-down (when selected) @ V,\ = 3.3V 68 - 330 pA
Pad pull-down (when selected) @ V| = 1.8V 45 - 180 MA
lccapc Analog supply current, analog circuits in powered up state - - 25 mA
lgarT® Battery supply current - - 150 nA
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Table 5: Maximum Allowed AC Voltage Overshoot and Undershoot for 1.8V HP I/O Banks(1)(2) (Contd)

AC Voltage Overshoot % of Ul @-40°C to 100°C AC Voltage Undershoot % of Ul @-40°C to 100°C
Veeo + 0.80 9.71 —-0.80 50.0
Veeo + 0.85 4.51 -0.85 28.4
Vceo + 0.90 2.12 -0.90 12.7
Veeo + 0.95 1.01 -0.95 5.79

Notes:

1. A total of 200 mA per bank should not be exceeded.
2. For Ul smaller than 20 ps.

Table 6: Typical Quiescent Supply Current

Speed Grade
Symbol Description Device 1.0V 0.9V Units
-3 -2/-2L -1 -2L
lccinTQ Quiescent Vggnt Supply current XC7K70T 241 241 241 187 mA
XC7K160T 474 474 474 368 mA
XC7K325T 810 810 810 629 mA
XC7K355T 993 993 993 771 mA
XC7K410T 1080 1080 1080 838 mA
XC7K420T 1313 1313 1313 1019 mA
XC7K480T 1313 1313 1313 1019 mA
lccoa Quiescent Vo supply current XC7K70T 1 1 1 1 mA
XC7K160T 1 1 1 1 mA
XC7K325T 1 1 1 1 mA
XC7K355T 1 1 1 1 mA
XC7K410T 1 1 1 1 mA
XC7K420T 1 1 1 1 mA
XC7K480T 1 1 1 1 mA
lccauxa Quiescent Vcaux supply current XC7K70T 21 21 21 21 mA
XC7K160T 40 40 40 40 mA
XC7K325T 68 68 68 68 mA
XC7K355T 75 75 75 75 mA
XC7K410T 85 85 85 85 mA
XC7K420T 99 99 99 99 mA
XC7K480T 99 99 99 99 mA
Iccaux_loq | Quiescent Veoaux 1o supply current | XC7K70T N/A N/A N/A N/A mA
XC7K160T 2 2 2 2 mA
XC7K325T 2 2 2 2 mA
XC7K355T N/A N/A N/A N/A mA
XC7K410T 2 2 2 2 mA
XC7K420T N/A N/A N/A N/A mA
XC7K480T N/A N/A N/A N/A mA
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Table 6: Typical Quiescent Supply Current (Contd)

Speed Grade
Symbol Description Device 1.0V 0.9V Units
-3 -2/-2L -1 -2L

lcceramq | Quiescent Voogram supply current | XC7K70T 6 6 6 6 mA
XC7K160T 14 14 14 14 mA
XC7K325T 19 19 19 19 mA
XC7K355T 31 31 31 31 mA
XC7K410T 34 34 34 34 mA
XC7K420T 41 41 41 41 mA
XC7K480T 41 41 41 41 mA

Notes:

1. Typical values are specified at nominal voltage, 85°C junction temperatures (T;) with single-ended SelectlO resources.

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. Use the XPower™ Estimator (XPE) spreadsheet tool (download at http://www.xilinx.com/power) to calculate static power consumption for
conditions other than those specified.

Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Vooint: Veceramr Yecaux: Vecaux 10 @nd Ve to achieve minimum current
draw and ensure that the I/Os are 3-stated at power-on. The recommended power-off sequence is the reverse of the power-
on sequence. If Voont @and Veegram have the same recommended voltage levels then both can be powered by the same
supply and ramped simultaneously. If Vocauxs Vecaux 10, @and Voo have the same recommended voltage levels then they
can be powered by the same supply and ramped simultaneously.

For Vo voltages of 3.3V in HR I/O banks and configuration bank O:

* The voltage difference between Voo and Vooayx must not exceed 2.625V for longer than Tyccosvecaux for each
power-on/off cycle to maintain device reliability levels.

* The Tyccozvccaux time can be allocated in any percentage between the power-on and power-off ramps.

The recommended power-on sequence to achieve minimum current draw for the GTX transceivers is Vooint VMaTAVCE:

VMGTAVTT OR VMGTAVCC! VCCINT’ VMGTAVTT' There is no recommended sequencing for VMGTVCCAUX' Both VMGTAVCC and
Vceint €an be ramped simultaneously. The recommended power-off sequence is the reverse of the power-on sequence to

achieve minimum current draw.

If these recommended sequences are not met, current drawn from VygtayTT €an be higher than specifications during
power-up and power-down.

*  When VMGTAVTT is powered before VMGTAVCC and VMGTAVTT - VMGTAVCC > 150 mV and VMGTAVCC < 0.7V, the
VmaTavTT current draw can increase by 460 mA per transceiver during Vygtavce ramp up. The duration of the current
draw can be up to 0.3 x TygTavee (ramp time from GND to 90% of VygTavee)- The reverse is true for power-down.

d When VMGTAVTT is pOWGred before VCC|NT and VMGTAVTT - VCC|NT > 150 mV and VCC|NT < 07V, the VMGTAVTT current
draw can increase by 50 mA per transceiver during Vgt famp up. The duration of the current draw can be up to
0.3 x Tyceint (ramp time from GND to 90% of VgonT)- The reverse is true for power-down.
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Table 7 shows the minimum current, in addition to Igcq, that are required by Kintex-7 devices for proper power-on and
configuration. If the current minimums shown in Table 6 and Table 7 are met, the device powers on after all five supplies have
passed through their power-on reset threshold voltages. The FPGA must not be configured until after Voo iyt IS applied.

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

Table 7: Power-On Current for Kintex-7 Devices

Device lccintmin lccauxmin lccomin Iccaux_iomin lccBrRAMMIN Units

Typ() Typ(M Typ() Typ() Typ(M
XC7K70T lccintq + 450 | lccauxa +40 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Icceramq + 40 mA
XC7K160T lcointQ + 550 | lccauxa + 50 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Iccgramvq + 40 mA
XC7K325T lcointq + 600 | lgcauxa + 80 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Igcgramvq + 40 mA
XC7K355T | lgcintq + 1450 | Igcauxa + 109 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Igcsramva + 81 mA
XC7K410T | lgointq + 1500 | lccauxa + 125 | Iccoq + 40 mA per bank | Iccoauxioq + 40 mA perbank | Igcgrama + 90 mA
XC7K420T | lcointq + 2200 | Iccauxa + 180 | Igcoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Iccgramq + 108 | mA
XC7K480T | lgcintQ + 2200 | Igcauxaq + 180 | Iccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Igcgramq + 108 | mA
Notes:

1. Typical values are specified at nominal voltage, 25°C.
2. Use the XPower Estimator (XPE) spreadsheet tool (download at http://www.xilinx.com/power) to calculate maximum power-on currents.

Table 8: Power Supply Ramp Time

Symbol Description Conditions Min Max Units
TvceInT Ramp time from GND to 90% of VgonT 0.2 50 ms
Tveco Ramp time from GND to 90% of Vo 0.2 50 ms
Tvccaux Ramp time from GND to 90% of Vecaux 0.2 50 ms
Tvccaux_10 Ramp time from GND to 90% of Vccaux 10 0.2 50 ms
TvceBRAM Ramp time from GND to 90% of Vecpram 0.2 50 ms
Tvccozvecaux Allowed time per power cycle for Vecco — Vecaux > 2.625V Ty=100°C) - °00 ms

T,=85°C(") - 800
TmaTAavee Ramp time from GND to 90% of VygTtavce 0.2 50 ms
TuGTAVTT Ramp time from GND to 90% of ViygTavTT 0.2 50 ms
TmaTVCCAUX Ramp time from GND to 90% of Vygtvecaux 0.2 50 ms
Notes:

1. Based on 240,000 power cycles with nominal Vg of 3.3V or 36,500 power cycles with a worst case V¢ of 3.465V.
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AC Switching Characteristics

All values represented in this data sheet are based on the speed specifications in ISE® software 14.3 v1.07 for the
-3, -2, -2L(1.0V), -1, and v1.06 for -2L(0.9V) speed grades.

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 Product Specification

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 Product Specification

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

Product Specification

These specifications are released once enough production silicon of a particular device family member has been
characterized 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 slowest
speed grades transition to production before faster speed grades.

Testing of AC Switching Characteristics

Internal timing parameters are derived from measuring internal test patterns. All AC switching characteristics are
representative of worst-case supply voltage and junction temperature conditions.

For more specific, more precise, and worst-case guaranteed data, use the values reported by the static timing analyzer and
back-annotate to the simulation net list. Unless otherwise noted, values apply to all Kintex-7 FPGAs.
Speed Grade Designations

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. Table 14 correlates the current status of each Kintex-7
device on a per speed grade basis.

Table 14: Kintex-7 Device Speed Grade Designations

Device Speed Grade Designations
Advance Preliminary Production

XC7K70T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K160T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K325T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K355T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K410T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K420T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
XC7K480T -3, -2, -2L(1.0V), -1, and -2L (0.9V)
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Production Silicon and ISE Software Status

In some cases, a particular family member (and speed grade) is released to production before a speed specification is
released with the correct label (Advance, Preliminary, Production). Any labeling discrepancies are corrected in subsequent

speed specification releases.

Table 15 lists the production released Kintex-7 device, speed grade, and the minimum corresponding supported speed
specification version and ISE software revisions. The ISE software and speed specifications listed are the minimum releases

required for production. All subsequent releases of software and speed specifications are valid.

Table 15: Kintex-7 Device Production Software and Speed Specification Release

Speed Grade Designations

Device 1.0V 0.9V

-3 -2/-2L -1 -2L
XC7K70T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K160T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K325T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K355T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K410T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K420T ISE 14.2 v1.06 ISE 14.3 v1.06
XC7K480T ISE 14.2 v1.06 ISE 14.3 v1.06

Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in Kintex-7
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 AC Switching Characteristics, page 11. In each table, the I/O bank type is either High

Performance (HP) or High Range (HR).

Table 16: Networking Applications Interface Performances

/o Speed Grade

Description Bank 1.0V 0.9V Units
Type 3 -2/-2L -1 2L

SDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 8) HR 710 710 625 625 Mb/s
HP 710 710 625 625 Mb/s
DDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 14) HR 1250 1250 950 950 Mb/s
HP 1600 1400 1250 1250 Mb/s
SDR LVDS receiver (SFI-4.1)(1) HR 710 710 625 625 Mb/s
HP 710 710 625 625 Mb/s
DDR LVDS receiver (SPI-4.2)(1) HR 1250 1250 950 950 Mb/s
HP 1600 1400 1250 1250 Mb/s

Notes:

1. LVDS receivers are typically bounded with certain applications where specific dynamic phase-alignment (DPA) algorithms dominate

deterministic performance.
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Table 17: Maximum Physical Interface (PHY) Rate for Memory Interfaces (FFG Packages)(1)(2)

Speed Grade
S'Vt':r'::;:r“’j /O Bank Type |  Vccaux 10 1.0V 0.9V Units
-3 2r2L | -1 -2L
4:1 Memory Controllers
HP 2.0V 1866 1866 1600 1333 Mb/s
DDRS3 HP 1.8V 1600 1333 1066 1066 Mb/s
HR N/A 1066 1066 800 800 Mb/s
HP 2.0V 1600 1600 1333 1066 Mb/s
DDRS3L HP 1.8V 1333 1066 800 800 Mb/s
HR N/A 800 800 667 667 Mb/s
HP 2.0V 800 800 800 800 Mb/s
DDR2 HP 1.8V 800 800 800 800 Mb/s
HR N/A 800 800 800 800 Mb/s
HP 2.0V 800 667 667 533 MHz
RLDRAM 111(3) HP 1.8V 550 500 450 450 MHz
HR N/A N/A
2:1 Memory Controllers
HP 2.0V 1066 1066 800 800 Mb/s
DDR3 HP 1.8V 1066 1066 800 800 Mb/s
HR N/A 1066 1066 800 800 Mb/s
HP 2.0V 1066 1066 800 800 Mb/s
DDR3L HP 1.8V 1066 1066 800 800 Mb/s
HR N/A 800 800 667 667 Mb/s
HP 2.0V
DDR2 HP 1.8V 800 800 800 800 Mb/s
HR N/A
HP 2.0V
QDR 11+ Hp 18V 550 500 450 450 MHz
HR N/A 500 450 400 400 MHz
HP 2.0V
RLDRAM II HP 1.8V 533 500 450 450 MHz
HR N/A
HP 2.0V 800 800 800 800 Mb/s
LPDDR2(®) HP 1.8V 800 800 800 800 Mb/s
HR N/A 800 667 667 667 Mb/s
Notes:

1. VRgr tracking is required. For more information, see UG586, 7 Series FPGAs Memory Interface Solutions User Guide.
2. When using the internal Vgygg the maximum data rate is 800 Mb/s (400 MHz).

3. RLDRAM Il (BL = 4, BL = 8) and LPDDR2 specifications have not been validated with memory IP.

4

The maximum QDRII+ performance specifications are for burst-length 4 (BL = 4) implementations. Burst length 2 (BL = 2) implementations
are limited to 333 MHz for all speed grades and I/O bank types.
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Table 18: Maximum Physical Interface (PHY) Rate for Memory Interfaces (FBG Packages)(1)(2)

Speed Grade
Memor .
Standang | VO Bank Type | Vccaux 1o 1.0V 0.9V Units
-3 2r2L | -1 -2L
4:1 Memory Controllers
HP N/A 1333 1066 800 800 Mb/s
DDR3
HR N/A 1066 800 800 800 Mb/s
HP N/A 1066 800 667 667 Mb/s
DDR3L
HR N/A 800 800 667 667 Mb/s
HP N/A 800 800 800 800 Mb/s
DDR2
HR N/A 800 667 667 667 Mb/s
HP N/A 550 500 450 450 MHz
RLDRAM [11¢4)
HR N/A N/A
2:1 Memory Controllers
HP N/A 1066 1066 800 800 Mb/s
DDR3
HR N/A 1066 800 800 800 Mb/s
HP N/A 1066 800 667 667 Mb/s
DDR3L
HR N/A 800 800 667 667 Mb/s
HP N/A 800 800 800 800 Mb/s
DDR2
HR N/A 800 667 667 667 Mb/s
HP N/A 550 500 450 450 MHz
QDR 11+0)
HR N/A 450 400 350 350 MHz
HP N/A
RLDRAM Il 533 500 450 450 MHz
HR N/A
HP N/A 667 667 667 667 Mb/s
LPDDR2(*)
HR N/A 667 667 533 533 Mb/s
Notes:
1. VRger tracking is required. For more information, see UG586, 7 Series FPGAs Memory Interface Solutions User Guide.
2. When using the internal Vggg the maximum data rate is 800 Mb/s (400 MHz).
3. FBG packages do not have separate Vocaux_jo Supply pins to adjust the pre-driver voltage of the HP 1/O banks.
4. RLDRAM III (BL = 4, BL = 8) and LPDDR2 specifications have not been validated with memory IP.
5. The maximum QDRII+ performance specifications are for burst-length 4 (BL = 4) implementations. Burst length 2 (BL = 2) implementations

are limited to 333 MHz for all speed grades and I/O bank types.
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I10B Pad Input/Output/3-State

Table 19 (3.3V high-range IOB (HR)) and Table 20 (1.8V high-performance 10B (HP)) summarizes the values of standard-
specific data input delay adjustments, output delays terminating at pads (based on standard) and 3-state delays.

* Top) is described as the delay from IOB 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.

* T,oop is described as the delay from the O pin to the IOB pad through the output buffer of an IOB pad. The delay varies

depending on the capability of the SelectlO output buffer.

* Torp is described as the delay from the T pin to the IOB pad through the output buffer of an 0B pad, when 3-state is
disabled. The delay varies depending on the SelectlO capability of the output buffer. In HP 1/0O banks, the internal DCI
termination turn-on time is always faster than T\qrp Wwhen the DCITERMDISABLE pin is used. In HR I/O banks, the
IN_TERM termination turn-on time is always faster than T otp Wwhen the INTERMDISABLE pin is used.

Table 19: 3.3V I0B High Range (HR) Switching Characteristics

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/O Standard Units
1.0V 0.9V 1.0V 0.9V 1.0V 0.9V
-3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L -3 |-2/-2L| -1 -2L
LVTTL_S4 1.31 142 | 164 | 151 | 527 | 563 | 6.05 | 413 | 6.03 | 6.49 | 7.04 | 4.64 ns
LVTTL_S8 131 | 142 | 164 | 151 | 445 | 483 | 530 | 3.86 | 521 | 569 | 6.29 | 4.38 ns
LVTTL_S12 131 | 142 | 164 | 151 | 445 | 483 | 529 | 3.84 | 521 | 569 | 6.28 | 4.36 ns
LVTTL_S16 1.31 142 | 164 | 151 | 347 | 3.88 | 440 | 3.39 | 423 | 474 | 5.39 | 3.91 ns
LVTTL_S24 131 | 142 | 164 | 151 | 358 | 3.99 | 451 | 3.61 | 434 | 485 | 550 | 4.13 ns
LVTTL_F4 131 | 142 | 164 | 151 | 470 | 498 | 529 | 358 | 546 | 5.84 | 6.28 | 4.09 ns
LVTTL_F8 1.31 142 | 164 | 151 | 3.66 | 4.06 | 456 | 3.06 | 442 | 492 | 555 | 3.58 ns
LVTTL_F12 131 | 142 | 164 | 151 | 3.66 | 4.06 | 456 | 3.05 | 442 | 492 | 555 | 3.56 ns
LVTTL_F16 131 | 142 | 164 | 151 | 257 | 285 | 3.15 | 2.88 | 3.33 | 3.71 | 4.14 | 3.39 ns
LVTTL_F24 1.31 142 | 164 | 151 | 241 | 264 | 289 | 294 | 3.17 | 3.50 | 3.88 | 3.45 ns
LvDS_25(1) 064 | 068 | 0.80 | 0.83 | 1.36 | 1.47 | 1.55 | 1.58 | 212 | 2.33 | 254 | 2.09 ns
MINI_LVDS_25 068 | 0.70 | 0.79 | 0.83 | 1.36 | 1.47 | 155 | 159 | 212 | 233 | 254 | 2.11 ns
BLVDS_25(1) 065 | 069 | 0.80 | 0.83 | 1.83 | 2.02 | 220 | 2.16 | 259 | 2.88 | 3.19 | 2.67 ns
RSDS_25 (point to point)(1) 063 | 0.68 | 0.79 | 0.83 | 1.36 | 148 | 155 | 159 | 2.12 | 2.34 | 254 | 211 | ns
PPDS_25(1 065 | 069 | 080 | 083 | 1.36 | 149 | 158 | 1.59 | 212 | 235 | 257 | 2.11 ns
TMDS_33(1) 072 | 0.76 | 0.86 | 0.83 | 143 | 154 | 1.60 | 1.70 | 219 | 240 | 259 | 2.22 ns
PCI33_3(1) 128 | 141 | 165 | 150 | 271 | 3.08 | 3.52 | 3.42 | 3.47 | 3.94 | 451 | 3.94 ns
HSUL_12 063 | 064 | 0.71 | 0.79 | 206 | 231 | 259 | 213 | 282 | 3.17 | 3.58 | 2.64 ns
DIFF_HSUL_12 0.58 | 0.61 | 0.70 | 0.81 1.83 | 204 | 226 | 1.92 | 259 | 290 | 3.25 | 2.44 ns
HSTL_I_S 061 | 064 | 0.73 | 0.79 | 155 | 1.69 | 1.80 | 1.91 | 2.31 | 255 | 2.79 | 2.42 ns
HSTL_II_S 061 | 064 | 073 | 0.78 | 1.21 | 1.34 | 143 | 1.70 | 1.97 | 220 | 242 | 2.22 ns
HSTL_I_18_S 064 | 067 | 0.76 | 0.79 | 1.28 | 1.39 | 145 | 158 | 2.04 | 225 | 244 | 2.09 ns
HSTL_II_18_S 064 | 067 | 0.76 | 0.79 | 1.18 | 1.31 140 | 1.69 | 1.94 | 217 | 239 | 2.20 ns
DIFF_HSTL_I_S 063 | 067 | 0.77 | 0.78 | 142 | 154 | 161 | 1.84 | 218 | 240 | 2.60 | 2.36 ns
DIFF_HSTL_II_S 063 | 067 | 0.77 | 0.79 | 115 | 124 | 127 | 1.78 | 1.91 | 210 | 2.26 | 2.30 ns
DIFF_HSTL_I_18_S 0.65 | 0.69 | 0.78 | 0.79 | 1.27 | 1.38 | 143 | 1.67 | 203 | 224 | 242 | 219 ns
DIFF_HSTL_II_18_S 065 | 069 | 0.78 | 0.81 | 1.14 | 123 | 126 | 1.72 | 1.90 | 2.09 | 225 | 2.23 ns
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Table 19: 3.3V I0B High Range (HR) Switching Characteristics (Contd)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/O Standard Units
1.0V 0.9V 1.0V 0.9V 1.0V 0.9V
-3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L
HSTL_I_F 061 | 064 | 0.73 | 0.79 | 110 | 119 | 123 | 1.41 1.86 | 2.05 | 222 | 1.92 ns
HSTL_II_F 061 | 064 | 073 | 0.78 | 1.05 | 1.18 | 128 | 142 | 1.81 | 2.04 | 227 | 1.94 ns
HSTL_I_18_F 064 | 067 | 0.76 | 0.79 | 1.05 | 1.18 | 1.28 | 1.44 | 1.81 | 2.04 | 227 | 1.95 ns
HSTL_II_18_F 064 | 067 | 0.76 | 0.79 | 1.03 | 1.14 | 123 | 142 | 1.79 | 2.00 | 222 | 1.94 ns
DIFF_HSTL_I_F 0.63 | 0.67 | 0.77 | 0.78 | 1.09 | 1.18 | 122 | 148 | 1.85 | 2.04 | 221 | 2.00 ns
DIFF_HSTL_II_F 063 | 067 | 0.77 | 0.79 | 1.02 | 111 | 114 | 1.48 | 1.78 | 1.97 | 213 | 2.00 ns
DIFF_HSTL_I_18_F 0.65 | 0.69 | 0.78 | 0.79 | 1.08 | 1.17 | 1.21 148 | 1.84 | 2.03 | 2.20 | 2.00 ns
DIFF_HSTL_Il_18_F 0.65 | 0.69 | 0.78 | 0.81 1.01 110 | 113 | 148 | 1.77 | 1.96 | 212 | 2.00 ns
LVCMOS33_5S4 131 | 140 | 1.60 | 154 | 523 | 561 | 6.09 | 413 | 599 | 6.47 | 7.08 | 4.64 ns
LVCMOS33_S8 1.31 140 | 1.60 | 154 | 446 | 485 | 533 | 3.84 | 522 | 571 | 6.32 | 4.36 ns
LVCMOS33_S12 1.31 140 | 1.60 | 1.54 | 346 | 3.89 | 442 | 341 | 422 | 475 | 541 | 3.92 ns
LVCMOS33_S16 131 | 140 | 1.60 | 154 | 3.06 | 3.43 | 3.88 | 3.72 | 3.82 | 429 | 487 | 4.23 ns
LVCMOS33_F4 1.31 | 140 | 160 | 1.54 | 470 | 501 | 536 | 3.58 | 546 | 5.87 | 6.35 | 4.09 ns
LVCMOS33_F8 1.31 | 140 | 160 | 1.54 | 362 | 404 | 456 | 3.06 | 438 | 490 | 5,55 | 3.58 ns
LVCMOSS33_F12 131 | 140 | 1.60 | 154 | 257 | 285 | 3.15 | 2.88 | 3.33 | 3.71 | 4.14 | 3.39 ns
LVCMOS33_F16 131 | 140 | 160 | 1.54 | 244 | 269 | 296 | 2.88 | 3.20 | 3.55 | 3.95 | 3.39 ns
LVCMOS25_54 1.08 | 116 | 1.32 | 1.36 | 449 | 480 | 516 | 3.44 | 525 | 566 | 6.15 | 3.95 ns
LVCMOS25_S8 1.08 | 116 | 1.32 | 1.36 | 3.66 | 4.04 | 449 | 3.20 | 442 | 490 | 548 | 3.72 ns
LVCMOS25_S12 1.08 | 116 | 1.32 | 1.36 | 2.77 | 3.10 | 3.49 | 280 | 3.53 | 3.96 | 4.48 | 3.31 ns
LVCMOS25_S16 1.08 | 116 | 1.32 | 1.36 | 3.24 | 362 | 409 | 3.14 | 400 | 448 | 5.08 | 3.66 ns
LVCMOS25_F4 1.08 | 116 | 1.32 | 1.36 | 3.96 | 431 | 472 | 3.06 | 472 | 517 | 571 | 3.58 ns
LVCMOS25_F8 1.08 | 116 | 1.32 | 1.36 | 243 | 287 | 342 | 250 | 3.19 | 3.73 | 4.41 | 3.02 ns
LVCMOS25_F12 1.08 | 116 | 1.32 | 1.36 | 223 | 263 | 3.13 | 248 | 299 | 349 | 4.12 | 3.00 ns
LVCMOS25_F16 1.08 | 116 | 1.32 | 1.36 | 1.92 | 217 | 245 | 233 | 268 | 3.03 | 3.44 | 2.84 ns
LVCMOS18_S4 064 | 066 | 0.74 | 0.87 | 324 | 345 | 3.66 | 1.91 | 400 | 431 | 465 | 242 ns
LVCMOS18_S8 064 | 066 | 0.74 | 0.87 | 258 | 291 | 3.31 | 250 | 3.34 | 3.77 | 430 | 3.02 ns
LVCMOS18_S12 064 | 066 | 0.74 | 087 | 258 | 291 | 3.31 | 250 | 3.34 | 3.77 | 4.30 | 3.02 ns
LVCMOS18_S16 064 | 066 | 0.74 | 087 | 1.82 | 203 | 224 | 1.84 | 258 | 2.89 | 3.23 | 2.36 ns
LVCMOS18_5S24(1) 064 | 066 | 0.74 | 0.87 | 1.74 | 192 | 208 | 1.92 | 250 | 2.78 | 3.07 | 2.44 ns
LVCMOS18_F4 064 | 066 | 0.74 | 087 | 312 | 331 | 349 | 1.77 | 3.88 | 417 | 4.48 | 2.28 ns
LVCMOS18_F8 064 | 066 | 0.74 | 0.87 | 191 | 213 | 236 | 2.00 | 2.67 | 299 | 3.35 | 252 ns
LVCMOS18_F12 064 | 066 | 0.74 | 0.87 | 191 | 213 | 236 | 2.00 | 2.67 | 299 | 3.35 | 252 ns
LVCMOS18_F16 064 | 066 | 0.74 | 087 | 1.52 | 168 | 1.81 | 1.72 | 228 | 254 | 2.80 | 2.23 ns
LVCMOS18_F24(1) 064 | 066 | 0.74 | 087 | 1.34 | 146 | 155 | 1.66 | 210 | 232 | 254 | 217 ns
LVCMOS15_54 066 | 069 | 0.81 | 090 | 348 | 3.74 | 4.03 | 222 | 424 | 460 | 5.02 | 2.73 ns
LVCMOS15_S8 066 | 069 | 0.81 | 090 | 237 | 267 | 3.01 | 241 | 313 | 353 | 4.00 | 2.92 ns
LVCMOS15_S12 066 | 069 | 0.81 | 090 | 1.83 | 203 | 223 | 1.91 | 259 | 289 | 3.22 | 242 ns
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Table 19: 3.3V I0B High Range (HR) Switching Characteristics (Contd)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/0 Standard Units
1.0V 0.9V 1.0V 0.9V 1.0V 0.9V
-3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L

LVCMOS15_S16 066 | 069 | 0.81 | 090 | 1.76 | 195 | 213 | 1.91 | 252 | 281 | 3.12 | 242 ns
LVCMOS15_F4 066 | 069 | 0.81 | 090 | 3.39 | 3.60 | 3.80 | 1.98 | 415 | 446 | 479 | 250 ns
LVCMOS15_F8 066 | 069 | 081 | 090 | 1.79 | 199 | 218 | 1.92 | 255 | 285 | 3.17 | 2.44 ns
LVCMOS15_F12 066 | 069 | 0.81 | 090 | 140 | 154 | 165 | 1.67 | 216 | 240 | 264 | 2.19 ns
LVCMOS15_F16 066 | 069 | 0.81 | 0.90 | 1.37 | 1.51 1.61 1.66 | 213 | 2.37 | 260 | 2.17 ns
LVCMOS12_54 088 | 091 | 1.00 | 1.01 | 385 | 422 | 469 | 289 | 461 | 5.08 | 5.68 | 3.41 ns
LVCMOS12_S8 0.88 | 0.91 1.00 | 1.01 | 252 | 296 | 3.52 | 241 | 3.28 | 3.82 | 451 | 2.92 ns
LvCMOS12_S12(1) 0.88 | 0.91 1.00 H 1.01 | 206 | 231 | 259 | 211 | 282 | 3.17 | 3.58 | 2.63 ns
LVCMOS12_F4 088 | 091 | 1.00 | 1.01 | 344 | 3.73 | 406 | 230 | 420 | 459 | 5.05 | 2.81 ns
LVCMOS12_F8 0.88 | 0.91 1.00 | 1.01 1.72 | 204 | 240 | 1.86 | 248 | 290 | 3.39 | 2.38 ns
LVCMOS12_F12(1) 0.88 | 0.91 1.00 | 1.01 154 | 1.71 1.87 | 1.69 | 2.30 | 257 | 286 | 2.20 ns
SSTL135_S 061 | 064 | 073 | 0.79 | 127 | 140 | 150 | 164 | 203 | 226 | 2.49 | 2.16 ns
SSTL15_S 061 | 0.64 | 0.73 | 0.73 | 1.24 | 1.37 | 147 | 159 | 200 | 223 | 2.46 | 2.11 ns
SSTL18_I_S 0.64 | 067 | 0.76 | 0.79 | 1.59 | 1.74 | 1.85 | 195 | 235 | 2.60 | 2.84 | 2.47 ns
SSTL18_I1I_S 064 | 067 | 0.76 | 0.78 | 1.27 | 140 | 150 | 163 | 203 | 226 | 249 | 2.14 ns
DIFF_SSTL135_S 059 | 061 | 0.73 | 0.79 | 1.27 | 140 | 1.50 | 1.64 | 203 | 226 | 249 | 2.16 ns
DIFF_SSTL15_S 063 | 067 | 0.77 | 0.79 | 1.24 | 1.37 | 147 | 159 | 200 | 223 | 2.46 | 2.11 ns
DIFF_SSTL18_I_S 065 | 069 | 0.78 | 0.79 | 150 | 1.63 | 1.72 | 1.95 | 226 | 2.49 | 2.71 | 2.47 ns
DIFF_SSTL18_II_S 0.65 | 069 | 0.78 | 0.79 | 113 | 122 | 125 | 166 | 1.89 | 2.08 | 224 | 2.17 ns
SSTL135_F 061 | 064 | 073 | 0.79 | 1.04 | 117 | 126 | 142 | 1.80 | 2.03 | 225 | 1.94 ns
SSTL15_F 061 | 064 | 0.73 | 0.73 | 1.04 | 117 | 126 | 1.39 | 1.80 | 2.03 | 225 | 1.91 ns
SSTL18_I_F 064 | 067 | 0.76 | 0.79 | 112 | 122 | 126 | 144 | 1.88 | 2.08 | 225 | 1.95 ns
SSTL18_II_F 064 | 067 | 0.76 | 0.78 | 1.05 | 1.18 | 128 | 142 | 1.81 | 2.04 | 227 | 1.94 ns
DIFF_SSTL135_F 059 | 061 | 0.73 | 0.79 | 1.04 | 117 | 126 | 1.42 | 1.80 | 2.03 | 225 | 1.94 ns
DIFF_SSTL15_F 063 | 067 | 0.77 | 0.79 | 1.04 | 117 | 126 | 1.39 | 1.80 | 2.03 | 225 | 1.91 ns
DIFF_SSTL18_I_F 065 | 069 | 0.78 | 0.79 | 110 | 119 | 123 | 152 | 1.86 | 2.05 | 222 | 2.03 ns
DIFF_SSTL18_II_F 065 | 069 | 0.78 | 0.79 | 1.02 | 1.10 | 1.14 | 150 | 1.78 | 1.96 | 2.13 | 2.02 ns
Notes:

1. This I/O standard is only available in the 3.3V high-range (HR) banks.
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Table 21 Specifies the values of TIOTPHZ and TIOIBUFDISABLE' TIOTPHZ is described as the deIay fromthe T pln to the IOB pad
through the output buffer of an I0OB pad, when 3-state is enabled (i.e., a high impedance state). T\oisurpISABLE iS described
as the 10B delay from IBUFDISABLE to O output. In HP 1/O banks, the internal DCI termination turn-off time is always faster
than T ,otpnz when the DCITERMDISABLE pin is used. In HR I/O banks, the internal IN_TERM termination turn-off time is
always faster than T \grpHz When the INTERMDISABLE pin is used.

Table 21: 10B 3-state Output Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L

TiIoTPHZ T input to pad high-impedance 0.76 0.86 0.99 0.62 ns

TioiBUFDISABLE_HR | IBUF turn-on time from IBUFDISABLE to O output for HR 1.72 1.89 2.14 2.17 ns
I/O banks

TioBurDISABLE Hp | IBUF turn-on time from IBUFDISABLE to O output for HP 1.31 1.46 1.76 1.86 ns
I/0 banks
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Input Serializer/Deserializer Switching Characteristics

Table 24: ISERDES Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Setup/Hold for Control Lines
Tiscek_sisuip/ BITSLIP pin Setup/Hold with respect to CLKDIV 0.01/0.12 | 0.02/0.13 | 0.02/0.15 | 0.02/0.21 ns
Tiscke_BITsLIP
Tiscek_ce/ CE pin Setup/Hold with respect to CLK (for CE1) 0.39/-0.02 | 0.44/-0.02 | 0.63/-0.02 | 0.51/-0.22 | ns
Tiscke_cE
Tiscck_ce2/ CE pin Setup/Hold with respect to CLKDIV (for CE2) | —0.12/0.29 | -0.12/0.31 | -0.12/0.35 | -0.17/0.40 | ns
Tisckc_ce2
Setup/Hold for Data Lines
Tispck_p/Tisckp_b D pin Setup/Hold with respect to CLK —-0.02/0.11 | =0.02/0.12 | -0.02/0.15 | =0.04/0.19 | ns
Tispck_poLy/ DDLY pin Setup/Hold with respect to CLK (using —0.02/0.11 | -0.02/0.12 | -0.02/0.15 | —0.03/0.19 | ns
Tisckp_pbLy IDELAY)(®)
Tisbck_p_ppR/ D pin Setup/Hold with respect to CLK at DDR mode | -0.02/0.11 | —0.02/0.12 | -0.02/0.15 | —0.04/0.19 | ns
Tisckp_p_bDbR
Tispbck_ppLy_DDR/ D pin Setup/Hold with respect to CLK at DDR mode | 0.11/0.11 | 0.12/0.12 | 0.15/0.15 | 0.19/0.19 ns
TiSCkD_DDLY_DDR (using IDELAY)()
Sequential Delays
Tiscko_a \ CLKDIV to out at Q pin 0.46 0.47 ‘ 0.58 0.67 ns
Propagation Delays
Tis00_DO ‘ D input to DO output pin 0.09 0.10 ‘ 0.12 0.14 ns
Notes:
1. Recorded at 0 tap value.
2. TlSCCK_CE2 and TlSCKC_CE2 are reported as TlSCCK_CE/-I—lSCKC_CE in TRACE report.
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Table 27: 10_FIFO Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L

10_FIFO Clock to Out Delays
TorFrFcko_po RDCLK to Q outputs 0.51 0.56 0.63 0.81 ns
Tcko_FLAGS Clock to IO_FIFO Flags 0.59 0.62 0.81 0.77 ns
Setup/Hold
Teek /Teke b D inputs to WRCLK 0.43/-0.01 | 0.47/-0.01 | 0.53/-0.01 | 0.76/-0.05 | ns
Tirrcck_wreN /TiFrckc_wren | WREN to WRCLK 0.39/-0.01 | 0.43/-0.01 | 0.50/-0.01 | 0.70/~0.05| ns
Torrcok RDEN'Torrckc rpen | RDEN to RDCLK 0.49/0.01 | 0.53/0.02 | 0.61/0.02 | 0.79/-0.02 | ns
Minimum Pulse Width
TPWH_I0_FIFO RESET, RDCLK, WRCLK 0.81 0.92 1.08 1.29 ns
TPwL 10_FIFO RESET, RDCLK, WRCLK 0.81 0.92 1.08 1.29 ns
Maximum Frequency
Fumax RDCLK and WRCLK 533.05 470.37 400.00 333.33 MHz
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MMCM Switching Characteristics
Table 38: MMCM Specification

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
MMCM_Fnmax Maximum Input Clock Frequency 1066.00 | 933.00 | 800.00 | 800.00 MHz
MMCM_F\nviN Minimum Input Clock Frequency 10.00 10.00 10.00 10.00 MHz
MMCM_F\nuiTTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
MMCM_FnpuTy Allowable Input Duty Cycle: 10—49 MHz 25.00 25.00 25.00 25.00 %
Allowable Input Duty Cycle: 50—199 MHz 30.00 30.00 30.00 30.00 %
Allowable Input Duty Cycle: 200—399 MHz 35.00 35.00 35.00 35.00 %
Allowable Input Duty Cycle: 400—499 MHz 40.00 40.00 40.00 40.00 %
Allowable Input Duty Cycle: >500 MHz 45.00 45.00 45.00 45.00 %
MMCM_Fuin_pscLk Minimum Dynamic Phase Shift Clock Frequency 0.01 0.01 0.01 0.01 MHz
MMCM_Fyax_pscLk Maximum Dynamic Phase Shift Clock Frequency 550.00 | 500.00 | 450.00 | 450.00 MHz
MMCM_Fycomin Minimum MMCM VCO Frequency 600.00 | 600.00 | 600.00 | 600.00 MHz
MMCM_Fycomax Maximum MMCM VCO Frequency 1600.00 | 1440.00 | 1200.00 | 1200.00 MHz
MMCM_FganDWIDTH Low MMCM Bandwidth at Typical(!) 1.00 1.00 1.00 1.00 MHz
High MMCM Bandwidth at Typical(®) 4.00 4.00 4.00 4.00 MHz
MMCM_TgtarpHAORFSET | Static Phase Offset of the MMCM Outputs(®) 0.12 0.12 0.12 0.12 ns
MMCM_ToytyrTER MMCM Output Jitter Note 3
MMCM_ToutpuTty MMCM Output Clock Duty Cycle Precision(*) 0.20 0.20 0.20 0.25 ns
MMCM_T_ockmax MMCM Maximum Lock Time 100.00 | 100.00 100.00 100.00 ps
MMCM_Fqoutmax MMCM Maximum Output Frequency 1066.00 | 933.00 | 800.00 | 800.00 MHz
MMCM_Foutmin MMCM Minimum Output Frequency(®)(®) 4.69 4.69 4.69 4.69 MHz
MMCM_TgxtrpVAR External Clock Feedback Variation < 20% of clock input period or 1 ns Max
MMCM_RST\nPULSE Minimum Reset Pulse Width 5.00 5.00 5.00 5.00 ns
MMCM_Fpepmax Maximum Frequency at the Phase Frequency 550.00 500.00 450.00 450.00 MHz
Detector with Bandwidth Set to High or Optimized
Maximum Frequency at the Phase Frequency 300.00 300.00 300.00 300.00 MHz
Detector with Bandwidth Set to Low
MMCM_FpepmiN Minimum Frequency at the Phase Frequency 10.00 10.00 10.00 10.00 MHz
Detector
MMCM_TggpgLay Maximum Delay in the Feedback Path 3 ns Max or one CLKIN cycle
MMCM Switching Characteristics Setup and Hold
Tummembpek_PseN/ Setup and Hold of Phase Shift Enable 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
TMMCMCKD_PSEN
TMMCMDCK_PSINCDEC! Setup and Hold of Phase Shift 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
TMMCMCKD_PSINCDEC Increment/Decrement
TMMCMCKO_PSDONE Phase Shift Clock-to-Out of PSDONE 0.59 0.68 0.81 0.78 ns
Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK
TMMCMDCK_DADDR/ DADDR Setup/Hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TMMCMCKD_DADDR
Tmmempek b DI Setup/Hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TMMCMCKD_DI
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Table 38: MMCM Specification (Cont’d)

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
TmmcMDCK_DEN/ DEN Setup/Hold 1.76/0.00 | 1.97/0.00 | 2.29/0.00 | 2.40/0.00 | ns, Min
TMMCMCKD_DEN
TmmoMDeK DWE! DWE Setup/Hold 1.25/0.15| 1.40/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TMMCMCKD_DWE
TMMCMCKO_DRDY CLK to out of DRDY 0.65 0.72 0.99 0.70 ns, Max
Fbock DCLK frequency 200.00 200.00 200.00 100.00 | MHz, Max
Notes:
1.  The MMCM does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.
2. The static offset is measured between any MMCM outputs with identical phase.
3. Values for this parameter are available in the Clocking Wizard.
See http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm.
4. Includes global clock buffer.
5. Calculated as Fyco/128 assuming output duty cycle is 50%.
6. When CLKOUT4_CASCADE = TRUE, MMCM_Fgytmin is 0.036 MHz.

PLL Switching Characteristics

Table 39: PLL Specification

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
PLL_FnmAX Maximum Input Clock Frequency 1066.00 | 933.00 800.00 800.00 MHz
PLL_Finmin Minimum Input Clock Frequency 19.00 19.00 19.00 19.00 MHz
PLL_FingiTTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
PLL_FinpuTy Allowable Input Duty Cycle: 19—49 MHz 25.00 25.00 25.00 25.00 %
Allowable Input Duty Cycle: 50—199 MHz 30.00 30.00 30.00 30.00 %
Allowable Input Duty Cycle: 200—399 MHz 35.00 35.00 35.00 35.00 %
Allowable Input Duty Cycle: 400—499 MHz 40.00 40.00 40.00 40.00 %
Allowable Input Duty Cycle: >500 MHz 45.00 45.00 45.00 45.00 %
PLL_Fycomin Minimum PLL VCO Frequency 800.00 | 800.00 | 800.00 | 800.00 MHz
PLL_Fycomax Maximum PLL VCO Frequency 2133.00 | 1866.00 | 1600.00 | 1600.00 MHz
PLL_FgaNDWIDTH Low PLL Bandwidth at Typical(") 1.00 1.00 1.00 1.00 MHz
High PLL Bandwidth at Typical( 4.00 4.00 4.00 4.00 MHz
PLL_TSTATPHAOFESET Static Phase Offset of the PLL Outputs(@) 0.12 0.12 0.12 0.12 ns
PLL_TouTuITTER PLL Output Jitter Note 3
PLL_TouTpuTy PLL Output Clock Duty Cycle Precision(4) 0.20 0.20 0.20 0.25 ns
PLL_T_ockmax PLL Maximum Lock Time 100 100 100 100 ps
PLL_Foutmax PLL Maximum Output Frequency 1066.00 | 933.00 | 800.00 | 800.00 MHz
PLL_Foutmin PLL Minimum Output Frequency(®) 6.25 6.25 6.25 6.25 MHz
PLL_TexTrDVAR External Clock Feedback Variation < 20% of clock input period or 1 ns Max
PLL_RST\iNPULSE Minimum Reset Pulse Width 500 | 500 | 500 | 500 | ns
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Table 52 summarizes the DC specifications of the clock input of the GTX transceiver. Consult UG476: 7 Series FPGAs
GTX/GTH Transceiver User Guide for further details.

Table 52: GTX Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units
ViDiFr Differential peak-to-peak input voltage 250 - 2000 mV
Rin Differential input resistance - 100 - Q
Cext Required external AC coupling capacitor - 100 - nF

GTX Transceiver Switching Characteristics
Consult UG476: 7 Series FPGAs GTX/GTH Transceiver User Guide for further information.

Table 53: GTX Transceiver Performance

Speed Grade
1.0V 0.9V
_— Output _ o, PR o1 (2 .
Symbol Description Divider 3 2/-2L 1(1) 2L (2) Units
Package Type
FF FB FF FB FF FB FF FB

Farxuax® | Maximum GTX transceiver datarate | 125 | 6.6 |10.3125| 6.6 8.0 6.6 6.6 6.6 |Gbls

Feran® Minimum GTX transceiver data rate | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | Gb/s
1 3.2-6.6 Gb/s
2 1.6-3.3 Gb/s
Fotxcrange | CPLL line rate range 4 0.8-1.65 Gb/s
8 0.5-0.825 Gb/s
16 N/A Gb/s
1 5.93- | 593- | 5.93—- | 593- | 593- | 593- 5.93-6.6 Gb/s

8.0 6.6 8.0 6.6 8.0 6.6
2.965-4.0 2.965-4.0 2.965-4.0 2.965-3.3 Gb/s
Farxaranger | QPLLline rate range 1 1.4825-2.0 1.4825-2.0 1.4825-2.0 1.4825-1.65 | Gbl/s
0.74125-1.0 0.74125-1.0 0.74125-1.0 0.74125-0.825 | Gb/s
16 N/A N/A N/A N/A Gb/s
1 9.8- N/A 9.8- N/A N/A N/A Gb/s

12.5 10.3125
4.9-6.25 4.9-5.15625 N/A N/A Gb/s
FaTxarange2 | QPLL line rate range 2(4) 4 2.45-3.125 2.45-2.578125 N/A N/A Gb/s
1.225-1.5625 |1.225-1.2890625 N/A N/A Gb/s
16 0.6125-0.78125 0.6125— N/A N/A Gb/s
0.64453125
FacpLLrange | GTX transceiver CPLL frequency 1.6-3.3 1.6-3.3 1.6-3.3 1.6-3.3 GHz
range
FeapLLrangE1 | GTX transceiver QPLL frequency 5.93-8.0 5.93-8.0 5.93-8.0 5.93-6.6 GHz
range 1
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Table 63: CEI-6G and CEI-11G Protocol Characteristics

Description Line Rate (Mb/s) Interface Min Max Units

CEI-6G Transmitter Jitter Generation

CEI-6G-SR - 0.3 ul
Total transmitter jitter(1) 4976-6375

CEI-6G-LR - 0.3 Ul
CEI-6G Receiver High Frequency Jitter Tolerance

CEI-6G-SR 0.6 - ul
Total receiver jitter tolerance(!) 4976-6375

CEI-6G-LR 0.95 - ul
CEI-11G Transmitter Jitter Generation

CEI-11G-SR - 0.3 Ul
Total transmitter jitter(2) 9950-11100

CEI-11G-LR/MR - 0.3 ul
CEI-11G Receiver High Frequency Jitter Tolerance

CEI-11G-SR 0.65 - ul
Total receiver jitter tolerance(@) 9950-11100 CEI-11G-MR 0.65 - ul

CEI-11G-LR 0.825 - ul

Notes:

1. Tested at most commonly used line rate of 6250 Mb/s using 390.625 MHz reference clock.
2. Tested at line rate of 9950 Mb/s using 155.46875 MHz reference clock and 11100 Mb/s using 173.4375 MHz reference clock.

Table 64: SFP+ Protocol Characteristics

Description Line Rate (Mb/s) Min Max Units
SFP+ Transmitter Jitter Generation
9830.40(1)
9953.00
Total transmitter jitter 10312.50 - 0.28 ul
10518.75
11100.00
SFP+ Receiver Frequency Jitter Tolerance
9830.40(1)
9953.00
Total receiver jitter tolerance 10312.50 0.7 - ul
10518.75
11100.00
Notes:
1. Line rated used for CPRI over SFP+ applications.
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Date

Version

Description

07/25/12

1.6

Updated the descriptions, changed V,y and Note 2 and added Note 4 in Table 1. In Table 2, changed
descriptions and notes, removed Note 7, changed GTX transceiver parameters and values and added
Note 9. Updated parameters in Table 3. Added Table 4 and Table 5.

Changed the typical values for many of the devices in Table 7. Updated LVCMOS12 and the SSTLs in
Table 9. Updated many of the specifications in Table 10 and Table 11.

Updated speed specification to v1.06 (-3, -2, -2L(1.0V), -1) and v1.05 (-2L(0.9V)) with appropriate
changes to Table 14 and Table 15 including production release of the XC7K325T and the XC7K410T
in the -2, -2L(1.0V), and -1 speed designations.

Added notes and specifications to Table 17 and Table 18.

Updated the I0B Pad Input/Output/3-State discussion and changed Table 21 by adding
Ti0IBUFDISABLE-

Removed many of the combinatorial delay specifications and T nek/Tckein from Table 28.
Rearranged Table 51 including moving some parameters to Table 1. Added Table 56. Updated

Table 57. In Table 59, updated SJ Jitter Tolerance with Stressed Eye section, page 51 and Note 8.
Added Note 1, Note 2, and Note 3 to Table 62. Added Note 1 and Note 2 to Table 63, and line rate
ranges. Updated Table 64 including adding Note 1. Updated Table 65 including adding Note 1.

In Table 67 updated Note 1 and added Note 4. In Table 68, updated Tpgr and Fgpycck-

09/04/12

1.7

Updated Table 14 and Table 15 for production release of the XC7K160T in the -2, -2L(1.0V), and -1
speed designations.

09/26/12

1.8

In Table 2, revised VNt @and Vecgram and added Note 2. Updated Table 14 and Table 15 for
production release of the XC7K480T in the -2, -2L(1.0V), and -1 speed designations and the
XC7K325T and XC7K410T in the -3 speed designation.

10/10/12

1.9

Updated the Iggintmin Value for the XC7K355T in Table 7. Updated Table 14 and Table 15 for
production release of the XC7K420T in the -2, -2L(1.0V), and -1 speed designations.

10/25/12

2.0

Updated the AC Switching Characteristics based upon ISE 14.3 v1.07 for the -3, -2, -2L (1.0V), -1
speed specifications, and ISE 14.3 v1.06 for the -2L (0.9V) speed specifications throughout the
document.

Updated Table 14 and Table 15 for production release of the XC7K355T in the -2, -2L(1.0V), and -1
speed designations. Also updated Table 14 and Table 15 for production release of the XC7K325T and
XC7K410T in the -2L (0.9V).

Added values for Table 16 -2L (0.9V). Added package skew values to Table 50. In Table 53, increased
-1 speed grade (FF package) FgTxmax value from 6.6 Gb/s to 8.0 Gb/s.

10/31/12

2.1

Updated Table 14 and Table 15 for production release of the XC7K70T in the -2, -2L(1.0V), and -1
speed designations.

11/26/12

2.2

Updated Table 14 and Table 15 for production release of -3 speed designation for XC7K70T,
XC7K160T, XC7K355T, XC7K420T, and XC7K480T. Removed Note 4 from Table 67.

12/05/12

2.3

Updated Table 14 and Table 15 for production release of the -2L (0.9V) speed designation for
XC7K160T, XC7K420T, and XC7K480T. Updated Note 1 in Table 50.

12/12/12

24

Updated Table 14 and Table 15 for production release of the -2L (0.9V) speed designation for
XC7K70T and XC7K355T. Added Internal Configuration Access Port section to Table 68.
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