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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 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.

DS182 (v2.4) December 12, 2012 www.xilinx.com
Product Specification 7


http://www.xilinx.com/power
http://www.xilinx.com

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

Table 10: Differential SelectlO DC Input and Output Levels

Ve Vp(? Vocu® Vop@
I/O Standard ICM ID ocMm - oD
V,Min | V, Typ | V, Max |V, Min |V, Typ |V, Max V, Min V, Typ V, Max V, Min ‘ V, Typ ‘ V, Max
BLVDS_25 0.300 | 1.200 | 1.425 | 0.100 - - - 1.250 - Note 5
MINI_LVDS_25| 0.300 | 1.200 | Vccaux | 0.200 | 0.400 | 0.600 1.000 1.200 1.400 0.300 | 0.450 | 0.600
PPDS_25 0.200 | 0.900 | Vgcaux | 0.100 | 0.250 | 0.400 0.500 0.950 1.400 0.100 | 0.250 | 0.400
RSDS_25 0.300 | 0.900 | 1.500 | 0.100 | 0.350 | 0.600 1.000 1.200 1.400 0.100 | 0.350 | 0.600
TMDS_33 2.700 | 2.965 | 3.230 | 0.150 | 0.675 | 1.200 |Vcco—0.405 | Veeo—0.300 |Voco—0.190| 0.400 | 0.600 | 0.800
Notes:
1. Vigm is the input common mode voltage.
2. Vpis the input differential voltage (Q — Q).
3.  Vocwm is the output common mode voltage.
4. Vgp is the output differential voltage (Q — Q).
5. Vgp for BLVDS will vary significantly depending on topology and loading.
6. LVDS_25 is specified in Table 12.
7. LVDS is specified in Table 13.
Table 11: Complementary Differential SelectlO DC Input and Output Levels
Va1 Vn(2) Va 3) Vay | |
/O Standard ICM ID oL OH oL OH :
V,Min | V,Typ | V,Max | V, Min | V, Max V, Max V, Min mA, Max | mA, Min
DIFF_HSTL_I 0.300 0.750 1.125 0.100 - 0.400 Veco—0.400 8.00 -8.00
DIFF_HSTL_I_18 0.300 0.900 1.425 0.100 - 0.400 Vcco—0.400 8.00 -8.00
DIFF_HSTL_II 0.300 0.750 1.125 0.100 - 0.400 Veeo—0.400 16.00 -16.00
DIFF_HSTL_II_18 0.300 0.900 1.425 0.100 - 0.400 Veco—0.400 16.00 -16.00
DIFF_HSUL_12 0.300 0.600 0.850 0.100 - 20% Veeo 80% Vcco 0.100 -0.100
DIFF_MOBILE_DDR | 0.300 0.900 1.425 0.100 - 10% Veco 90% Veeo 0.100 -0.100
DIFF_SSTL12 0.300 0.600 0.850 0.100 - (Veco/2) —0.150 | (Veco/2) + 0.150 14.25 -14.25
DIFF_SSTL135 0.300 0.675 1.000 0.100 - (Veco/2) —0.150 | (Veco/2) + 0.150 13.0 -13.0
DIFF_SSTL135_R 0.300 0.675 1.000 0.100 - (Veco/2) —0.150 | (Veeo/2) + 0.150 8.9 -8.9
DIFF_SSTL15 0.300 0.750 1.125 0.100 - (Veco/2) —0.175 | (Veco/2) + 0.175 13.0 -13.0
DIFF_SSTL15_R 0.300 0.750 1.125 0.100 - (Veco/2) —0.175 | (Veco/2) + 0.175 8.9 -8.9
DIFF_SSTL18_I 0.300 0.900 1.425 0.100 - (Veco/2) —0.470 | (Veeo/2) + 0.470 8.00 -8.00
DIFF_SSTL18_lI 0.300 0.900 1.425 0.100 - (Veco/2) —0.600 | (Veco/2) + 0.600 13.4 -13.4
Notes:

1. Vigm is the input common mode voltage.

2. V|pis the input differential voltage (Q - Q).
3. Vg is the single-ended low-output voltage.
4. Vo is the single-ended high-output voltage.
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LVDS DC Specifications (LVDS_25)

The LVDS_25 standard is available in the HR I/O banks. See UG471: 7 Series FPGAs SelectlO Resources User Guide for
more information.

Table 12: LVDS_25 DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
Vceo Supply Voltage 2.375 | 2,500 | 2.625 \
Vor Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 Y
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.700 - - Y
Vopirr Differential Output Voltage (Q - Q), Rt = 100 Q across Q and Q signals 247 350 600 mV

Q =High (Q -Q), Q = High
Vocwm Output Common-Mode Voltage Rt = 100 Q across Q and Q signals 1.000 | 1.250 | 1.425 \
Vioire Differe_ntiaunput Voltage (Q-Q), 100 350 600 mV
Q =High (Q -Q), Q = High
Vicm Input Common-Mode Voltage 0.300 | 1.200 | 1.425 \

LVDS DC Specifications (LVDS)

The LVDS standard is available in the HP I/O banks. See UG471: 7 Series FPGAs SelectlO Resources User Guide for more

information.

Table 13: LVDS DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
Veco Supply Voltage 1.710 | 1.800 | 1.890 \Y
VoH Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 \Y
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.825 - - v
Vooire Differential Output Voltage (Q — Q), Rt = 100 Q across Q and Q signals 247 350 600 mV

Q =High (Q-Q), Q = High
Vocm Output Common-Mode Voltage Rt =100 Q across Q and Q signals 1.000 | 1.250 | 1.425 \
Vipire Differential Input Voltage (Q — Q), Common-mode input voltage = 1.25V 100 350 600 mV
Q =High (Q-Q), Q = High
Viem Input Common-Mode Voltage Differential input voltage = +350 mV 0.300 | 1.200 | 1.425 \'
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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 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/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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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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Block RAM and FIFO Switching Characteristics
Table 31: Block RAM and FIFO Switching Characteristics

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

Block RAM and FIFO Clock-to-Out Delays

Trcko_po and Clock CLK to DOUT output (without output 1.57 1.80 2.08 2.44 ns, Max

Treko_po_rea!” register)(2)()

Clock CLK to DOUT output (with output 0.54 0.63 0.75 0.86 ns, Max
register)(#)(®)
Trcko_po_ecc and Clock CLK to DOUT output with ECC 2.35 2.58 3.26 4.49 ns, Max
TROKO DO ECC REG (without output register)(2®)
Clock CLK to DOUT output with ECC (with 0.62 0.69 0.80 0.94 ns, Max
output register)#)(®)
TRCKO_DO_CASCOUT and Clock CLK to DOUT output with Cascade 2.21 2.45 2.80 3.19 ns, Max
TRCKO_DO_CASCOUT_REG (without output register)(®
Clock CLK to DOUT output with Cascade 0.98 1.08 1.24 1.32 ns, Max
(with output register)®
TRCKO_FLAGS Clock CLK to FIFO flags outputs(® 0.65 0.74 0.89 0.97 ns, Max
TRCKO_POINTERS Clock CLK to FIFO pointers outputs(?) 0.79 0.87 0.98 1.10 ns, Max
TRCKO_PAR|TY_ECC Clock CLK to ECCPARITY in ECC encode 0.66 0.72 0.80 0.93 ns, Max
only mode
Trcko_spBaIT_Ecc and Clock CLK to BITERR (without output 217 2.38 3.01 415 ns, Max
TRCKO_SDBIT_ECC_REG register)
Clock CLK to BITERR (with output 0.57 0.65 0.76 0.89 ns, Max
register)
TRCKO_RDADDR_ECC and Clock CLK to RDADDR output with ECC 0.64 0.74 0.90 0.98 ns, Max
TRCKO?RDADDR?ECC?REG (WithOUt OUtpUt register)
Clock CLK to RDADDR output with ECC 0.71 0.79 0.92 1.10 ns, Max

(with output register)
Setup and Hold Times Before/After Clock CLK

Trcek_ADDRA/TRCKC_ADDRA ADDR inputs(®) 0.38/0.27 | 0.42/0.28 | 0.48/0.31 | 0.65/0.38 | ns, Min
Trpck_bi_wF_Nc/ Data input setup/hold time when block 0.49/0.51 | 0.55/0.53 | 0.63/0.57 | 0.78/0.64 | ns, Min
TRCKD_DI_WF_NC RAM is configured in WRITE_FIRST or

T NO_CHANGE mode(®
Trock_pi_RF/TRCKD_DI_RF Data input setup/hold time when block 0.17/0.25 | 0.19/0.29 | 0.21/0.35 | 0.25/0.32 | ns, Min

o T RAM is configured in READ_FIRST

mode(®)

Trook_pi_Ecc/ DIN inputs with block RAM ECC in 0.42/0.37 | 0.47/0.39 | 0.53/0.43 | 0.66/0.46 | ns, Min
Trekp_DI_ECC standard mode(®)
Trock_pi_Eccw/ DIN inputs with block RAM ECC encode 0.79/0.37 | 0.87/0.39 | 0.99/0.43 | 1.17/0.41 | ns, Min
TRcKD_DI_ECCW only(®)
Trock pI_Ecc_FIFO! DIN inputs with FIFO ECC in standard 0.89/0.47 | 0.98/0.50 | 1.12/0.54 | 1.32/0.65 | ns, Min
TRCKD_DI_ECC_FIFO mode(®)
TRCCK_INJECTBITERR! Inject single/double bit error in ECC mode | 0.49/0.30 | 0.55/0.31 | 0.63/0.34 | 0.78/0.41 | ns, Min
TRCKC_INJECTBITERR
Treek_EN'TRCKG_EN Block RAM Enable (EN) input 0.30/0.17 | 0.33/0.18 | 0.38/0.20 | 0.48/0.22 | ns, Min
Trcek_RreGee/Trekc_Regee | CE input of output register 0.21/0.13 | 0.25/0.13 | 0.31/0.14 | 0.34/0.16 | ns, Min
Treek rsTReG/TRekc_RsTReG | Synchronous RSTREG input 0.25/0.06 | 0.27/0.06 | 0.29/0.06 | 0.35/0.06 | ns, Min
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Clock Buffers and Networks
Table 33: Global Clock Switching Characteristics (Including BUFGCTRL)

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

Tsceek_ce/Teccke. ce!” CE pins Setup/Hold 0.12/0.30 | 0.14/0.38 | 0.26/0.38 | 0.23/0.40 | ns
Teccek_s/Teccke. s'! S pins Setup/Hold 0.12/0.30 | 0.14/0.38 | 0.26/0.38 | 0.23/0.40 | ns
Teccko 0@ BUFGCTRL delay from 10/I1 to O 0.08 0.10 0.12 0.10 ns
Maximum Frequency
FMAX_BUFG Global clock tree (BUFG) | 741.00 | 710.00 | 62500 | 560.00 | MHz
Notes:

1. Tgccocok_ce and Teooke ce Must be satisfied to assure glitch-free operation of the global clock when switching between clocks. These
parameters do not apply to the BUFGMUX 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.

2. Tgacko_o (BUFG delay from 10 to O) values are the same as Tgccko o Values.

Table 34: Input/Output Clock Switching Characteristics (BUFIO)

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
Teiocko_o Clock to out delay from | to O 1.04 1.14 1.32 1.48 ns
Maximum Frequency
FMAX_BUFIO /O clock tree (BUFIO) | 800.00 | 800.00 | 710.00 | 710.00 | MHz
Table 35: Regional Clock Buffer Switching Characteristics (BUFR)
Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
TBRCKO_O ICtlcc;ccl)( to out delay from 0.60 0.65 0.77 1.06 ns
TBRCKO © BYP Clopk to out delay from | to O with Divide Bypass 0.30 0.32 0.38 0.57 ns
O attribute set
TsRDO O Propagation delay from CLR to O 0.71 0.75 0.96 0.93 ns
Maximum Frequency
Fuax_surr'? Regional clock tree (BUFR) | 600.00 | 54000 | 450.00 | 450.00 | MHz
Notes:

1. The maximum input frequency to the BUFR is the BUFIO Fyax frequency.
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Table 42: Clock-Capable Clock Input to Output Delay With MMCM

Speed Grade
Symbol Description Device 1.0V 0.9V Units
3| 2L | A 2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with MMCM.
TickoFMMCMCC Clock-capable clock input and OUTFF XC7K70T 0.95 0.95 0.95 1.74 ns
with MMCM XC7K160T 0.96 0.96 0.96 1.78 ns
XC7K325T 1.00 1.00 1.00 1.82 ns
XC7K355T 1.00 1.00 1.00 1.78 ns
XC7K410T 1.00 1.00 1.00 1.82 ns
XC7K420T 1.07 1.07 1.07 1.82 ns
XC7K480T 1.07 1.07 1.07 1.82 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 OB and CLB flip-flops are clocked by the global clock net.

2.  MMCM output jitter is already included in the timing calculation.

Table 43: Clock-Capable Clock Input to Output Delay With PLL

Speed Grade
Symbol Description Device 1.0V 0.9V Units
3 | 2L | -2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with PLL.
TickoFPLLCC Clpck-capable clock input and OUTFF XC7K70T 0.84 0.84 0.84 1.45 ns
with PLL XC7K160T 0.89 0.89 0.89 154 | ns
XC7K325T 0.89 0.89 0.89 1.54 ns
XC7K355T 0.89 0.89 0.89 1.50 ns
XC7K410T 0.89 0.89 0.89 1.54 ns
XC7K420T 0.96 0.96 0.96 1.54 ns
XC7K480T 0.96 0.96 0.96 1.54 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 IOB and CLB flip-flops are clocked by the global clock net.

2. PLL output jitter is already included in the timing calculation.

Table 44: Pin-to-Pin, Clock-to-Out using BUFIO

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with BUFIO.
TickoFcs Clock-to-Out of I/O clock for HR I/O banks 4.93 5.52 6.20 6.97 ns
Clock-to-Out of 1/0 clock for HP 1/O banks 4.85 5.44 6.11 6.90 ns
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GTX Transceiver Specifications

GTX Transceiver DC Input and Output Levels

Table 51 summarizes the DC output specifications of the GTX transceivers in Kintex-7 FPGAs. Consult UG476: 7 Series
FPGAs GTX/GTH Transceiver User Guide for further details.

Table 51: GTX Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DVppout Differential peak-to-peak output Tran_smitter ou_tput swing is set to - - 1000 mV
voltage() maximum setting
VeMoUTDG \%Cn gggmon mode output Equation based VmaTtavtT — DVppout/4 mV
Rout Differential output resistance - 100 - Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - 2 12 ps
Differential peak-to-peak input | >10.3125 Gb/s 150 - 1250 mV
DVppiy voltage (external AC coupled) g "t 10,3125 Gbrs 150 - 1250 | mv
<6.6 Gb/s 150 - 2000 mV
ViN Absolute input voltage DC coupled VygraytT = 1.2V -200 - VyeTavrT | mV
Vemin Common mode input voltage DC coupled VygravTT = 1.2V - 2/3 VGTAVTT - mV
Rin Differential input resistance - 100 - Q
Cext Recommended external AC coupling capacitor(?) - 100 - nF
Notes:

1. The output swing and preemphasis levels are programmable using the attributes discussed in UG476: 7 Series FPGAs GTX/GTH
Transceiver User Guide and can result in values lower than reported in this table.

2. Other values can be used as appropriate to conform to specific protocols and standards.

+V— P
o Single-Ended
] N Voltage
0
ds182_01_041712
Figure 1: Single-Ended Peak-to-Peak Voltage
+V —
0 / \ / \ Differential
/ \ / \ / Voltage
-V — P-N
ds182_02_042712
Figure 2: Differential Peak-to-Peak Voltage
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Table 58: GTX Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
TJ Total Jitter() - - 0.28 ul
10.3125 - 10.3125 Gb/s
DJ10.3125 Deterministic Jitter(2)(4) - - 0.17 ul
TJQ 953 Total Jltter(z)(4) - - 0.28 ul
: — 9.953 Gb/s
DJg g53 Deterministic Jitter(2)() - - 0.17 ul
Tdgg Total Jitter(2() - - 0.28 ul
' TR 9.8 Gb/s
DJg g Deterministic Jitter(2)(4) - - 0.17 ul
Tdgo Total Jitter(2() - - 0.30 ul
' S 8.0 Gb/s
DJg o Deterministic Jitter(2)(4) - - 0.15 ul
TJ Total Jitter()) - - 0.28 ul
6.6 QPLL I 6.6 Gb/s
DJe6_qpLL Deterministic Jitter(2)(4) - - 0.17 ul
TJ Total Jitter(3)) - - 0.30 ul
66 CPLL - 6.6 Gb/s
DJe.6_CPLL Deterministic Jitter(3)(4) - - 0.15 ul
Tdso Total Jitter(3)4) - - 0.30 ul
' TR 5.0 Gb/s
DJs o Deterministic Jitter(3)(4) - - 0.15 ul
Tdgos Total Jitter(3)4) - - 0.30 ul
' TR 4.25 Gb/s
DJy o5 Deterministic Jitter(3)(4) - - 0.15 ul
T3 75 Total Jitter(3)4) - - 0.30 ul
: — 3.75 Gb/s
DJ3 75 Deterministic Jitter(3)(4) - - 0.15 ul
TJ Total Jitter(3)) - - 0.2 ul
32 S 3.20 Gb/s®)
DJ3 Deterministic Jitter(3)(4) - - 0.1 ul
TJ Total Jitter(3)) - - 0.32 ul
s2L - 3.20 Gb/s(®)
DJ3 oL Deterministic Jitter(3)(4) - - 0.16 ul
Tos Total Jitter(3)4) - - 0.20 ul
: . 2.5 Gb/s(?)
DJs 5 Deterministic Jitter(3)(4) - - 0.08 ul
TJ Total Jitter(3)) - - 0.15 ul
125 - 1.25 Gb/s(®)
DJq 25 Deterministic Jitter(3)(4) - - 0.06 ul
TJs00 Total Jitter(3)4) - - 0.1 ul
PP 500 Mb/s
DJsoo Deterministic Jitter(3)(4) - - 0.03 ul
Notes:
1. Using same REFCLK input with TX phase alignment enabled for up to 12 consecutive transmitters (three fully populated GTX Quads).
2. Using QPLL_FBDIV = 40, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
3. Using CPLL_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
4. Al jitter values are based on a bit-error ratio of 1e712,
5. CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
6. CPLL frequency at 1.6 GHz and TXOUT_DIV = 1.
7. CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
8. CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.
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GTX Transceiver Protocol Jitter Characteristics

For Table 60 through Table 65, the UG476: 7 Series FPGAs GTX/GTH Transceiver User Guide contains recommended
settings for optimal usage of protocol specific characteristics.

Table 60: Gigabit Ethernet Protocol Characteristics

Description ‘ Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
Gigabit Ethernet Transmitter Jitter Generation

Total transmitter jitter (T_TJ) \ 1250 \ - ‘ 0.24 \ ul

Gigabit Ethernet Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance ’ 1250 ’ 0.749 ‘ - ‘ ul

Table 61: XAUI Protocol Characteristics

Description ‘ Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
XAUI Transmitter Jitter Generation

Total transmitter jitter (T_TJ) \ 3125 \ - \ 0.35 \ ul

XAUI Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance ’ 3125 ‘ 0.65 ‘ - ‘ ul

Table 62: PCl Express Protocol Characteristics(1)

Standard Description Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
PCI Express Transmitter Jitter Generation
PCI Express Gen 1 Total transmitter jitter 2500 - 0.25 ul
PCI Express Gen 2 Total transmitter jitter 5000 - 0.25 ul
Total transmitter jitter uncorrelated - 31.25 ps
PCI Express Gen 3(2 8000
Deterministic transmitter jitter uncorrelated - 12 ps

PCI Express Receiver High Frequency Jitter Tolerance

PCI Express Gen 1 Total receiver jitter tolerance 2500 0.65 - ul
Receiver inherent timing error 0.40 - ul

PCI Express Gen 2(3) 5000
Receiver inherent deterministic timing error 0.30 - ul
0.03 MHz-1.0 MHz 1.00 - ul

Receiver sinusoidal jitter

2
PCI Express Gen 3(2) tolerance

1.0 MHz-10 MHz 8000 Note 4 - ul
10 MHz-100 MHz 0.10 - ul

Notes:

1. Tested per card electromechanical (CEM) methodology.

2.  PCI-SIG 3.0 certification and compliance test boards are currently not available.

3. Using common REFCLK.

4. Between 1 MHz and 10 MHz the minimum sinusoidal jitter roll-off with a slope of 20dB/decade.
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XADC Specifications
Table 67: XADC Specifications

Parameter ‘ Symbol Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Veeapc = 1.8V = 5%, Vrerp = 1.25V, VRepn = 0V, ADCCLK = 26 MHz, T; = —-40°C to 100°C, Typical values at T=+40°C
ADC Accuracy(!
Resolution 12 - - Bits
Integral Nonlinearity(2) INL - - +3 LSBs
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - - +1 LSBs
Offset Error Offset calibration enabled - - +6 LSBs
Gain Error Gain calibration disabled - - +0.5 %
Offset Matching Offset calibration enabled - - 4 LSBs
Gain Matching Gain calibration disabled - - 0.3 %
Sample Rate 0.1 - 1 MS/s
Signal to Noise Ratio(2) \ SNR FsampLE = 500KS/s, Fy = 20KHz 60 - - dB
RMS Code Noise External 1.25V reference - - 2 LSBs

On-chip reference - 3 - LSBs

Total Harmonic Distortion(® \ THD FsampLE = 500KS/s, Fy = 20KHz - 70 - dB
ADC Accuracy at Extended Temperatures (-55°C to 125°C)
Resolution 10 - - Bits
Integral Nonlinearity(® INL - - +1 LSB
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - - +1 (at 10 bits)

Analog Inputs®)

ADC Input Ranges Unipolar operation 0 - 1 \Y,
Bipolar operation -0.5 - +0.5 Vv
Unipolar common mode range (FS input) 0 - +0.5 \Y,
Bipolar common mode range (FS input) +0.5 - +0.6 Vv
Maximum External Channel Input Ranges Adjacent channels set within these ranges -0.1 - Veeanc \Y
should not corrupt measurements on adjacent
channels
Auxiliary Channel Full FRBW 250 - - KHz
Resolution Bandwidth
On-Chip Sensors
Temperature Sensor Error Tj= —40°C to 100°C. - - +4 °C
Tj=-55°C to +125°C - - +6 °C
Supply Sensor Error Measurement range of Vecaux 1.8V 5% - - +1 %
T;=-40°C to +100°C
Measurement range of Vocayx 1.8V +5% - - +2 %
Tj=-55°C to +125°C
Conversion Rate(*)
Conversion Time - Continuous | tcony Number of ADCCLK cycles 26 - 32 Cycles
Conversion Time - Event tconv Number of CLK cycles - - 21 Cycles
DRP Clock Frequency DCLK DRP clock frequency 8 - 250 MHz
ADC Clock Frequency ADCCLK | Derived from DCLK 1 - 26 MHz
DCLK Duty Cycle 40 - 60 %

DS182 (v2.4) December 12, 2012 www.xilinx.com
Product Specification 55


http://www.xilinx.com

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

Table 68: Configuration Switching Characteristics (Contd)

Speed Grade
Symbol Description 1.0V 0.9v Units
3| 2L | - 2L
Master/Slave Serial Mode Programming Switching
Tocex/Teekn DIN Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 5.00/0.00 | ns, Min
Teco DOUT clock to out 8.00 8.00 8.00 9.00 ns, Max
SelectMAP Mode Programming Switching
Tsmpcek/TsMeckD D[31:00] Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.50/0.00 | ns, Min
Tsmescek/Tsmeckes | CSI_B Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 5.00/0.00 | ns, Min
Temweek/Tsmeckw | RDWR_B Setup/Hold 10.00/0.00/10.00/0.00/10.00/0.00|12.00/0.00|  ns, Min
Tsmekeso CSO_B clock to out (330 Q pull-up resistor 7.00 7.00 7.00 8.00 ns, Max
required)
Tsmco D[31:00] clock to out in readback 8.00 8.00 8.00 10.00 ns, Max
Frecck Readback frequency 100.00 100.00 100.00 70.00 MHz, Max
Boundary-Scan Port Timing Specifications
TrapTok/TTCKTAP TMS and TDI Setup/Hold 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | ns, Min
TrckTDO TCK falling edge to TDO output 7.00 7.00 7.00 8.50 ns, Max
Frck TCK frequency 66.00 66.00 66.00 50.00 MHz, Max
BPI Master Flash Mode Programming Switching
TBPICCO(z) A[28:00], RS[1:0], FCS_B, FOE_B, FWE_B, 8.50 8.50 8.50 10.00 ns, Max
ADV_B clock to out
Tepince/TeRICCD D[15:00] Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.50/0.00 | ns, Min
SPI Master Flash Mode Programming Switching
Tspinec/Tspiced D[03:00] Setup/Hold 3.00/0.00 | 3.00/0.00 | 3.00/0.00 | 3.00/0.00 | ns, Min
Tspicom MOSI clock to out 8.00 8.00 8.00 9.00 ns, Max
Tspiccre FCS_B clock to out 8.00 8.00 8.00 9.00 ns, Max

Notes:
1. To support longer delays in configuration, use the design solutions described in UG470: 7 Series FPGA Configuration User Guide.
2. Only during configuration, the last edge is determined by a weak pull-up/pull-down resistor in the I/O.

eFUSE Programming Conditions

Table 69 lists the programming conditions specifically for eFUSE. For more information, see UG470: 7 Series FPGA
Configuration User Guide.

Table 69: eFUSE Programming Conditions(1)

Symbol Description Min Typ Max Units
Irs Vccaux supply current - - 115 mA
t; Temperature range 15 - 125 °C
Notes:

1. The FPGA must not be configured during eFUSE programming.

DS182 (v2.4) December 12, 2012 www.xilinx.com
Product Specification 57



http://www.xilinx.com/support/documentation/user_guides/ug470_7Series_Config.pdf
http://www.xilinx.com/support/documentation/user_guides/ug470_7Series_Config.pdf
http://www.xilinx.com

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

Notice of Disclaimer

The information disclosed to you hereunder (the "Materials") is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL
WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable
(whether in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage suffered as a result of
any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had been advised of the possibility
of the same. Xilinx assumes no obligation to correct any errors contained in the Materials, or to advise you of any corrections or update.
You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent. Certain products are subject to
the terms and conditions of the Limited Warranties which can be viewed at http://www.xilinx.com/warranty.htm; IP cores may be subject to
warranty and support terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or
for use in any application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products in Critical
Applications: http://www.xilinx.com/warranty.htm#critapps.

AUTOMOTIVE APPLICATIONS DISCLAIMER

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-
SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (ll) CONTROL OF A
VEHICLE, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE IN
THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE OPERATOR, OR (lll)
USES THAT COULD LEAD TO DEATH OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY
USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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