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& XILINX.

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

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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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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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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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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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 20: 1.8V 10B High Performance (HP) Switching Characteristics (Cont’d)

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
SSTL18_I_F 068 | 0.72 | 082 | 0.86 | 094 | 1.06 | 1.15 | 1.32 | 158 | 1.82 | 1.97 | 1.93 ns
SSTL18_II_F 068 | 0.72 | 0.82 | 0.87 | 0.97 | 1.09 | 1.16 | 1.36 | 1.61 1.84 | 1.99 | 1.98 ns
SSTL18_I_DCI_F 068 | 0.72 | 082 | 0.76 | 089 | 1.02 | 1.10 | 1.30 | 153 | 1.77 | 1.92 | 1.91 ns
SSTL18_II_DCI_F 068 | 0.72 | 0.82 | 0.78 | 0.89 | 1.02 | 110 | 1.24 | 153 | 1.77 | 1.92 | 1.85 ns
SSTL18_II_T_DCI_F 068 | 0.72 | 082 | 0.78 | 0.89 | 1.02 | 110 | 127 | 153 | 1.77 | 1.92 | 1.88 ns
SSTL15_F 068 | 0.72 | 082 | 0.81 | 0.89 | 1.01 | 1.09 | 1.24 | 153 | 1.77 | 191 | 1.85 ns
SSTL15_DCI_F 068 | 0.72 | 0.82 | 0.78 | 0.89 | 1.01 1.09 | 127 | 153 | 1.77 | 1.91 1.88 ns
SSTL15_T_DCI_F 068 | 0.72 | 0.82 | 0.80 | 0.89 | 1.01 1.09 | 127 | 153 | 1.77 | 1.91 1.88 ns
SSTL135_F 069 | 0.72 | 082 | 0.89 | 0.88 | 1.00 | 1.08 | 1.27 | 152 | 1.76 | 1.90 | 1.88 ns
SSTL135_DCI_F 069 | 0.72 | 082 | 0.84 | 0.89 | 1.00 | 1.08 | 1.27 | 152 | 1.76 | 1.90 | 1.88 ns
SSTL135_T_DCI_F 069 | 0.72 | 082 | 0.84 | 0.89 | 1.00 | 1.08 | 1.27 | 152 | 1.76 | 1.90 | 1.88 ns
SSTL12_F 069 | 0.72 | 082 | 095 | 0.88 | 1.00 | 1.08 | 1.26 | 1.52 | 1.76 | 1.90 | 1.87 ns
SSTL12_DCI_F 069 | 0.72 | 0.82 | 0.91 | 0.91 1.08 | 1.11 124 | 154 | 1.79 | 1.93 | 1.85 ns
SSTL12_T_DCI_F 069 | 0.72 | 0.82 | 0.91 | 0.91 1.08 | 1.11 126 | 154 | 1.79 | 1.93 | 1.87 ns
DIFF_SSTL18_I_F 075 | 079 | 092 | 089 | 094 | 1.06 | 1.15 | 1.38 | 1.58 | 1.82 | 1.97 | 1.99 ns
DIFF_SSTL18_II_F 075 | 079 | 092 | 0.89 | 097 | 1.09 | 1.16 | 1.40 | 1.61 1.84 | 1.99 | 2.01 ns
DIFF_SSTL18_I_DCI_F 075 | 079 | 092 | 0.76 | 0.89 | 1.02 | 110 | 1.36 | 1.53 | 1.77 | 1.92 | 1.98 ns
DIFF_SSTL18_II_DCI_F 075 | 079 | 092 | 0.75 | 0.89 | 1.02 | 1.10 | 1.32 | 153 | 1.77 | 1.92 | 1.93 ns
DIFF_SSTL18_II_T_DCI_F 075 | 0.79 | 092 | 0.76 | 0.89 | 1.02 | 1.10 | 1.38 | 153 | 1.77 | 1.92 | 1.99 ns
DIFF_SSTL15_F 0.68 | 0.72 | 0.82 | 0.89 | 0.89 | 1.01 1.09 | 124 | 153 | 1.77 | 1.91 1.85 ns
DIFF_SSTL15_DCI_F 068 | 0.72 | 082 | 0.75 | 0.89 | 1.01 | 1.09 | 1.27 | 153 | 1.77 | 191 | 1.88 ns
DIFF_SSTL15_T_DCI_F 0.68 | 0.72 | 0.82 | 0.76 | 0.89 | 1.01 1.09 | 1.35 | 153 | 1.77 | 1.91 1.96 ns
DIFF_SSTL135_F 069 | 0.72 | 0.82 | 091 | 0.88 | 1.00 | 1.08 | 1.27 | 152 | 1.76 | 1.90 | 1.88 ns
DIFF_SSTL135_DCI_F 069 | 0.72 | 082 | 0.76 | 0.89 | 1.00 | 1.08 | 1.27 | 152 | 1.76 | 1.90 | 1.88 ns
DIFF_SSTL135_T_DCI_F 069 | 0.72 | 0.82 | 0.76 | 0.89 | 1.00 | 1.08 | 1.35 | 1.52 | 1.76 | 1.90 | 1.96 ns
DIFF_SSTL12_F 069 | 0.72 | 0.82 | 091 | 0.88 | 1.00 | 1.08 | 126 | 1.52 | 1.76 | 1.90 | 1.87 ns
DIFF_SSTL12_DCI_F 069 | 0.72 | 082 | 0.78 | 0.91 | 1.03 | 111 | 1.24 | 154 | 1.79 | 193 | 1.85 ns
DIFF_SSTL12_T_DCI_F 0.69 | 0.72 | 0.82 | 0.80 | 0.91 1.08 | 1.11 133 | 154 | 1.79 | 1.93 | 1.94 ns

Notes:
1. This I/O standard is only available in the 1.8V high-performance (HP) 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 23: OLOGIC Switching Characteristics

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

Setup/Hold
Topck/Tockp D1/D2 pins Setup/Hold with respect to CLK 0.45/-0.13 | 0.50/-0.13 | 0.58/-0.13 | 0.79/~0.18 | ns
Tooceck/Tockoce | OCE pin Setup/Hold with respect to CLK 0.28/0.03 | 0.29/0.03 | 0.45/0.03 | 0.35/-0.10 | ns
Tosrek/TocksR SR pin Setup/Hold with respect to CLK 0.32/0.18 | 0.38/0.18 | 0.70/0.18 | 0.62/-0.04 | ns
Torek/TockT T1/T2 pins Setup/Hold with respect to CLK 0.49/-0.16 | 0.56/—0.16 | 0.68/-0.16 | 0.67/-0.18 | ns
Totceck/TockTcE TCE pin Setup/Hold with respect to CLK 0.28/0.01 | 0.30/0.01 | 0.45/0.01 |0.31/-0.10 | ns
Combinatorial
Topq D1 to OQ out or T1 to TQ out 0.73 0.81 0.97 1.18 ns
Sequential Delays
Tocka CLK to OQ/TQ out 0.41 0.43 0.49 0.63 ns
Tra_oLoGICE2 SR pin to OQ/TQ out (HP I/O banks only) 0.63 0.70 0.83 1.12 ns
TGSRQ_OLOGICE2 Global Set/Reset to Q outputs (HP 1/O banks only) 7.60 7.60 10.51 11.39 ns
TrQ_0OLOGICES SR pin to OQ/TQ out (HR I/O banks only) 0.63 0.70 0.83 1.12 ns
Tesra OLOGICE3 Global Set/Reset to Q outputs (HR 1/O banks only) 7.60 7.60 10.51 11.39 ns
Set/Reset
TRPW_OLOGICE2 Minimum Pulse Width, SR inputs (HP 1/O banks only) 0.54 0.54 0.63 0.68 ns, Min
TrPW OLOGICES Minimum Pulse Width, SR inputs (HR 1/0 banks only) 0.54 0.54 0.63 0.68 ns, Min
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Input/Output Delay Switching Characteristics

Table 26: Input/Output Delay Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
IDELAYCTRL
TpLycco Rpy Reset to Ready for IDELAYCTRL 3.22 3.22 3.22 3.22 us
FIDELAYCTRL_REF Attribute REFCLK frequency = 200.00(") |  200.00 200.00 200.00 200.00 | MHz
Attribute REFCLK frequency = 300.00() | 300.00 300.00 N/A N/A MHz
IDELAYCTRL_REF_PRECISION | REFCLK precision +10 +10 +10 +10 MHz
TIDELAYCTRL_RPW Minimum Reset pulse width 52.00 52.00 52.00 52.00 ns
IDELAY/ODELAY
T|DELAYRESOLUT|ON IDELAY/ODELAY chain delay resolution 1/(32 X2X FHEF) ps
Pattern dependent period jitter in delay 0 0 0 0 ps
chain for clock pattern.(2) per tap
Pattern dependent period jitter in delay +5 +5 +5 +5 ps
TipELAYPAT JiT @Nd chain for random data pattern per tap
TODELAYPAT JIT (PRBS 23)®)
Pattern dependent period jitter in delay +9 +9 +9 +9 ps
chain for random data pattern per tap
(PRBS 23)@
TiDELAY_CLK_MAX/ Maximum frequency of CLK input to 800.00 800.00 710.00 710.00 MHz
TODELAY_CLK_MAX IDELAY/ODELAY
TIDCCK CE / TIDCKC CE CE pln Setup/HoId with respect to C for 0.11/0.10 | 0.14/0.12 0.18/0.14 | 0.14/0.16 ns
B B IDELAY
Tobpcck ce’/ Tobcke cE CE pin Setup/Hold with respect to C for | 0.14/0.03 | 0.16/0.04 | 0.19/0.05 | 0.28/0.06 ns
- - ODELAY
Tiocek Inc! Tipcke INC INC pin Setup/Hold with respect to C for | 0.10/0.14 | 0.12/0.16 | 0.14/0.20 | 0.10/0.23 ns
B B IDELAY
Topcek Ine/ Tobcke INC INC pin Setup/Hold with respect to C for | 0.10/0.07 | 0.12/0.08 | 0.13/0.09 | 0.19/0.16 ns
- B ODELAY
Tipcek rsT/ Tipcke RsT RST pin Setup/Hold with respect to C for | 0.13/0.08 | 0.14/0.10 | 0.16/0.12 | 0.22/0.19 ns
N - IDELAY
Topcek rRst/ Tobcke RsT RST pin Setup/Hold with respect to C for | 0.16/0.04 | 0.19/0.06 | 0.24/0.08 | 0.32/0.11 ns
- B ODELAY
TiDDO_IDATAIN Propagation delay through IDELAY Note 5 Note 5 Note 5 Note 5 ps
Tobpo_ODATAIN Propagation delay through ODELAY Note 5 Note 5 Note 5 Note 5 ps
Notes:
1. Average Tap Delay at 200 MHz = 78 ps, at 300 MHz = 52 ps.
2. When HIGH_PERFORMANCE mode is set to TRUE or FALSE.
3.  When HIGH_PERFORMANCE mode is set to TRUE.
4.  When HIGH_PERFORMANCE mode is set to FALSE.
5. Delay depends on IDELAY/ODELAY tap setting. See TRACE report for actual values.
DS182 (v2.4) December 12, 2012 www.xilinx.com
Product Specification 27


http://www.xilinx.com

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

CLB Distributed RAM Switching Characteristics (SLICEM Only)
Table 29: CLB Distributed RAM Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Sequential Delays
TsHcko Clock to A — B outputs 0.68 0.70 0.85 1.08 ns, Max
TsHcko_ 1 Clock to AMUX — BMUX outputs 0.91 0.95 1.15 1.44 ns, Max
Setup and Hold Times Before/After Clock CLK
Tos_LrRav/ToH_LRAM | A — D inputs to CLK 0.45/0.23 | 0.45/0.24 | 0.54/0.27 | 0.69/0.33 | ns, Min
Tas LRAM/TAH_LRAM | Address An inputs to clock 0.13/0.50 | 0.14/0.50 | 0.17/0.58 | 0.21/0.63 | ns, Min
Address An inputs through MUXs and/or carry 0.40/0.16 | 0.42/0.17 | 0.52/0.23 | 0.63/0.23 | ns, Min
logic to clock
Tws_ LrRamw/TwH_Lram | WE input to clock 0.29/0.09 | 0.30/0.09 | 0.36/0.09 | 0.46/0.10 | ns, Min
Tceck_Lraw/ CE input to CLK 0.29/0.09 | 0.30/0.09 | 0.37/0.09 | 0.47/0.10 | ns, Min
TcKCE_LRAM
Clock CLK
Tmew Minimum pulse width 0.68 0.77 0.91 1.11 ns, Min
Tmep Minimum clock period 1.35 1.54 1.82 2.22 ns, Min
Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time.
2. Tgucko 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 30: CLB Shift Register Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Sequential Delays
TReG Clock to A — D outputs 0.96 0.98 1.20 1.35 ns, Max
TREG_MUX Clock to AMUX — DMUX output 1.19 1.23 1.50 1.72 ns, Max
TREG_M31 Clock to DMUX output via M31 output 0.89 0.91 1.10 1.25 ns, Max
Setup and Hold Times Before/After Clock CLK
Tws_sHFReG/ WE input 0.26/0.09 | 0.27/0.09 | 0.33/0.09 | 0.41/0.10 ns, Min
TwH_SHFREG
TcECK SHFREG! CE input to CLK 0.27/0.09 | 0.28/0.09 | 0.33/0.09 | 0.42/0.10 | ns, Min
TCKCE_SHFREG
Tps_SHFREG/ A — D inputs to CLK 0.28/0.26 | 0.28/0.26 | 0.33/0.30 | 0.41/0.36 ns, Min
TpH_SHFREG
Clock CLK
TMPW._SHFREG Minimum pulse width ‘ 0.55 ‘ 0.65 ‘ 0.78 ‘ 0.91 ‘ ns, Min
Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time.
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Table 31: Block RAM and FIFO Switching Characteristics (Cont'd)

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
TRCCK_RSTRAM/TRCKC_RSTRAM Synchronous RSTRAM input 0.27/0.35 0.29/0.37 0.31/0.39 0.34/0.40 ns, Min
TRCCK_WEA/TRCKC_WEA Write Enable (WE) input (BlOCk RAM onIy) 0.38/0.15 0.41/0.16 0.46/0.17 0.54/0.19 ns, Min
Trcek WReN/TRCKC. WREN WREN FIFO inputs 0.39/0.25 | 0.39/0.30 | 0.40/0.37 | 0.65/0.37 | ns, Min
TRCCK_RDEN/TRCKC_RDEN RDEN FIFO inputs 0.36/0.26 0.36/0.30 | 0.37/0.37 0.60/0.38 ns, Min
Reset Delays
TRCO._FLAGS Reset RST to FIFO flags/pointers(10) 0.76 0.83 0.93 1.06 | ns, Max
Trrec_RST/TRREM_RST FIFO reset recovery and removal timing('") | 1.59/-0.68 | 1.76/-0.68 | 2.01/~0.68 | 2.07/-0.60 | ns, Max
Maximum Frequency
FMAX?BRAM?WF?NC Block RAM 601.32 543.77 458.09 372.44 MHz
(Write first and No change modes)
When not in SDP RF mode
FMAX_BRAM_RF_PERFORMANCE Block RAM 601.32 543.77 458.09 372.44 MHz
(Read first, Performance mode)
When in SDP RF mode but no address
overlap between port A and port B
FMAX_BRAM_RF_DELAYED_WRlTE Block RAM 528.26 477.33 400.80 317.36 MHz
(Read first, Delayed_write mode)
When in SDP RF mode and there is
possibility of overlap between port A and
port B addresses
FMAX_CAS WF_NC Block RAM Cascade 551.27 493.83 408.00 322.48 MHz
(Write first, No change mode)
When cascade but not in RF mode
FMAX_CAS_RF_PERFORMANCE Block RAM Cascade 551.27 493.83 408.00 322.48 MHz
(Read first, Performance mode)
When in cascade with RF mode and no
possibility of address overlap/one port is
disabled
FMAX?CAS?RF?DELAYED?WF"TE When in cascade RF mode and there is a 478.27 427.35 350.88 267.38 MHz
possibility of address overlap between port
A and port B
Fumax_FIFo FIFO in all modes without ECC 601.32 543.77 458.09 372.44 MHz
Fmax_ecc Block RAM and FIFO in ECC configuration | 484.26 430.85 351.12 254.13 MHz
Notes:
1. TRACE will report all of these parameters as Trcko po-
2. Trcko_por includes Treko pow: TReko_porr: @nd Treko popw a@s well as the B port equivalent timing parameters.
3. These parameters also apply to synchronous FIFO with DO_REG = 0.
4. Trcko_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. Troko_FLAGs includes the following parameters: Troko_AEMPTY: TRCKO_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: TRCKO_WRERR.
7. Trcko_roINTERs includes both Treko_rocount @and Treko_WRCOUNT.
8. The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is

possible.

9. These parameters include both A and B inputs as well as the parity inputs of A and B.

. Trco_FLAgs includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.

11. RDEN and WREN must be held Low prior to and during reset. The FIFO reset must be asserted for at least five positive clock edges of the

slowest clock (WRCLK or RDCLK).
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DSP48E1 Switching Characteristics
Table 32: DSP48E1 Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V | Units
3 |22l A 2L
Setup and Hold Times of Data/Control Pins to the Input Register Clock
TDSPDCK_A_AREG/ TDSPCKD_A_AREG A input to A register CLK 0.24/ 0.27/ 0.31/ 0.38/ ns
0.12 0.14 0.16 0.12
TDSPDCK_B_BREG/TDSPCKD_B_BREG B inputto B register CLK 0.28/ 0.32/ 0.39/ 0.51/ ns
0.13 0.14 0.15 0.16
TDSPDCK_C_CREG/TDSPCKD_C_CREG C input toC register CLK 0.15/ 0.17/ 0.20/ 0.31/ ns
0.15 0.17 0.20 0.21
TDSPDCK_D_DREG/TDSPCKD_D_DREG D input toD register CLK 0.21/ 0.27/ 0.35/ 0.46/ ns
0.19 0.22 0.26 0.20
TDSPDCK_AClN_AREG/TDSPCKD_AC|N_AREG ACIN input toA register CLK 0.21/ 0.24/ 0.27/ 0.31/ ns
0.12 0.14 0.16 0.12
TDSPDCK_BCIN_BREG”DSPCKD_BClN_BREG BCIN input toB register CLK 0.22/ 0.25/ 0.30/ 0.34/ ns
0.13 0.14 0.15 0.16
Setup and Hold Times of Data Pins to the Pipeline Register Clock
TDSPDCK_{A, B}_MREG_MULT/ {A, B,} input toM register CLK using 2.04/ 2.34/ 2.79/ 3.66/ ns
TDSPCKD_B_MREG_MULT multlpller -0.01 -0.01 -0.01 -0.06
TDSPDCK_{A, B}_ADREG/ TDSPCKD_ D_ADREG {A, D} input to AD register CLK 1.09/ 1.25/ 1.49/ 1.94/ ns
-0.02 | -0.02 | -0.02 -0.23
Setup and Hold Times of Data/Control Pins to the Output Register Clock
TbspDCK_{A, B} PREG_MULT/ {A, B,} input to P register CLK using 3.41/ | 3.90/ | 4.64/ 5.89/ ns
TDSPCKDi{A B}i PREG7 MULT multiplier -0.24 -0.24 -0.24 —-0.41
TpsPDCK_D_PREG._MULT/ D input to P register CLK using 3.33/ 3.81/ 4.53/ 5.70/ ns
TDSPCKD_D_PREG_MULT multlpller -0.62 -0.62 -0.62 —-1.42
Tbsppck (A, B} PREG/ A or Binput to P register CLK notusing | 1.47/ 1.68/ 2.00/ 2.37/ ns
TDSPCKDi{A B} 7PREG multiplier -0.24 -0.24 -0.24 —-0.41
TDSPDCK_C_PREG/ TDSPCKD_C_PREG C input toP register CLK not using 1.30/ 1.49/ 1.78/ 211/ ns
multiplier -0.22 -0.22 -0.22 -0.36
TDSPDCK?PClN?PREG/ TDSPCKD?PClN?PREG PCIN input toP register CLK 1.12/ 1.28/ 1.52/ 1.81/ ns
-0.13 -0.13 -0.13 -0.21
Setup and Hold Times of the CE Pins
TDSPDCK?{CEA;CEBL{AREG;BREG}/ {CEA; CEB} input to {A; B} register CLK | 0.30/ 0.36/ 0.44/ 0.55/ ns
DSPCKD_{CEA;CEB}_{AREG;BREG} 0.05 | 006 | 0.09 0.09
TDSPDCK_CEC_CREG/ TDSPCKD_CEC_CREG CEC inputto C register CLK 0.24/ 0.29/ 0.36/ 0.43/ ns
0.08 0.09 0.11 0.11
TDSPDCK_CED_DREG/ TDSPCKD_CED_DREG CED input toD register CLK 0.31/ 0.36/ 0.44/ 0.58/ ns
-0.02 -0.02 -0.02 0.12
TDSPDCK?CEM?MREG/ TDSPCKD?CEM?MREG CEM input toM register CLK 0.26/ 0.29/ 0.33/ 0.39/ ns
0.15 0.17 0.20 0.25
TDSPDCK_CEP_PREG/ TDSPCKD_CEP_PREG CEP inputto P register CLK 0.31/ 0.36/ 0.45/ 0.54/ ns
0.01 0.01 0.01 0.00
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Table 32: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description 1.0V 0.9V | Units
3 2kl A 2L
Setup and Hold Times of the RST Pins
TbsPcKD_{RSTA; RSTB}_{AREG: BREG) CLK 0.10 0.1 0.13 0.34
TDSPDCK_RSTC_CHEG/ TDSPCKD_RSTC_CREG RSTC input toC register CLK 0.06/ 0.07/ 0.08/ 0.08/ ns
0.22 0.24 0.26 0.31
TDSPDCK?RSTD?DREG/ TDSPCKD?RSTD?DREG RSTD inputto D register CLK 0.37/ 0.42/ 0.50/ 0.57/ ns
0.06 0.06 0.07 0.07
TDSPDCK RSTM MREG/ TDSPCKD RSTM_MREG RSTM input to M register CLK 0.18/ 0.20/ 0.23/ 0.24/ ns
B B - B 0.18 0.21 0.24 0.29
TDSPDCK_RSTP_PREG/ TDSPCKD_RSTP_PHEG RSTP input toP register CLK 0.24/ 0.26/ 0.30/ 0.37/ ns
0.01 0.01 0.01 0.00
Combinatorial Delays from Input Pins to Output Pins
TDSPDO_A_CARRYOUT_MULT A input to CARRYOUT output using 3.21 3.69 4.39 5.60 ns
multiplier
Tpbsppo D_P_MULT D input to P output using multiplier 3.15 3.61 4.30 5.44 ns
TpbspPpo A P A input to P output not using multiplier 1.30 1.48 1.76 2.10 ns
TDSPDO_C_P C input to P output 1.13 1.30 1.55 1.84 ns
Combinatorial Delays from Input Pins to Cascading Output Pins
TDSPDO_{A; B}_{ACOUT; BCOUT} {A, B} input to {ACOUT, BCOUT} output 0.47 0.53 0.63 0.75 ns
TDSPDO_{A, B}_CARRYCASCOUT_MULT {A, B} input to CARRYCASCOUT 3.44 3.94 4.69 5.96 ns
output using multiplier
TDSPDO_D_CARRYCASCOUT_MULT D input to CARRYCASCOUT output 3.36 3.85 4.58 5.77 ns
using multiplier
TDSPDO {A, B}_CARRYCASCOUT {A, B} input to CARRYCASCOUT 1.50 1.72 2.04 2.44 ns
o output not using multiplier
TDSPDO_C_CARRYCASCOUT C input to CARRYCASCOUT output 1.34 1.53 1.83 2.18 ns
Combinatorial Delays from Cascading Input Pins to All Output Pins
TbsPpo_ACIN_P_MULT ACIN input to P output using multiplier 3.09 3.55 4.24 5.42 ns
Tbsppo ACIN P ACIN input to P output not using 1.16 1.33 1.59 2.07 ns
o multiplier
TDSPDO_AC|N_ACOUT ACIN lnput to ACOUT output 0.32 0.37 0.45 0.53 ns
TDSPDO ACIN CARRYCASCOUT MULT ACIN inputto CARRYCASCOUT output 3.30 3.79 4.52 5.76 ns
T - using multiplier
TDSPDO_AClN_CARRYCASCOUT ACIN input to CARRYCASCOUT output 1.37 1.57 1.87 2.40 ns
not using multiplier
TDSPDO_PCIN_P PCIN input to P output 0.94 1.08 1.29 1.54 ns
TDSPDO_PClN_CARRYCASCOUT PCIN input to CARRYCASCOUT output 1.15 1.32 1.57 1.88 ns
Clock to Outs from Output Register Clock to Output Pins
TDSPCKO_P_PREG CLK PREGto P output 0.33 0.35 0.39 0.45 ns
TDSPCKO_CARRYCASCOUT_PREG CLK PREG to CARRYCASCOUT 0.44 0.50 0.59 0.71 ns
output
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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 36: Horizontal Clock Buffer Switching Characteristics (BUFH)

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
TBHCko_O BUFH delay from [ to O 0.10 0.11 0.13 0.12 ns
TeHcck_ce/ TBHCKC_CE CE pin Setup and Hold 0.20/0.16 | 0.23/0.20 | 0.38/0.21 | 0.28/0.09 ns
Maximum Frequency
Fmax_BUFH Horizontal clock buffer (BUFH) | 741.00 | 71000 | 62500 | 560.00 | MHz

Table 37: Duty Cycle Distortion and Clock-Tree Skew

Speed Grade
Symbol Description Device 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Tbep_cLk Gilobal Clock Tree Duty Cycle All 0.20 0.20 0.20 0.25 ns
Distortion(!)
TCKSKEW Global Clock Tree Skew(?) XC7K70T 0.29 0.40 0.40 0.47 ns
XC7K160T 0.42 0.53 0.57 0.59 ns
XC7K325T 0.59 0.74 0.79 0.91 ns
XC7K355T 0.45 0.57 0.59 0.69 ns
XC7K410T 0.60 0.74 0.79 0.91 ns
XC7K420T 0.60 0.74 0.79 0.91 ns
XC7K480T 0.60 0.74 0.79 0.91 ns
Tbcb_BUFIO I/0 clock tree duty cycle distortion All 0.12 0.12 0.12 0.12 ns
TBUFIOSKEW I/O clock tree skew across one clock All 0.02 0.02 0.02 0.03 ns
region
Tocb_BUFR Regional clock tree duty cycle All 0.15 0.15 0.15 0.15 ns
distortion
Notes:

1. These parameters represent the worst-case duty cycle distortion observable at the 1/O flip flops. For all I/O standards, IBIS can be used to
calculate any additional duty cycle distortion that might be caused by asymmetrical rise/fall times.
2. The Tgkskew Value represents the worst-case clock-tree skew observable between sequential I/O elements. Significantly less clock-tree

skew exists for I/O registers that are close to each other and fed by the same or adjacent clock-tree branches. Use the Xilinx Timing Analyzer
tools to evaluate clock skew specific to your application.
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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 47: Clock-Capable Clock Input Setup and Hold With PLL

Speed Grade

Symbol Description Device 1.0v 0.9V Units
-3 -2/-2L -1 -2L
Input Setup and Hold Time Relative to Clock-Capable Clock Input Signal for SSTL15 Standard.(1)
TpspLLce/ No Delay clock-capable clock input and | XC7K70T 2.75/-0.32 | 3.04/-0.32 | 3.33/-0.32 | 2.42/-0.54 | ns
TPHPLLCC IFF@) with PLL

XC7K160T 2.85/-0.31 | 3.16/-0.31 | 3.46/-0.31 | 2.59/-0.56 | ns
XC7K325T 2.91/-0.27 | 3.24/-0.27 | 3.54/-0.27 | 2.80/-0.56 | ns
XC7K355T 2.79/-0.27 | 3.12/-0.27 | 3.40/-0.27 | 2.67/-0.52 | ns
XC7K410T 2.91/-0.27 | 3.24/-0.27 | 3.53/-0.27 | 2.78/-0.56 | ns
XC7K420T 2.83/-0.20 | 3.12/-0.20 | 3.41/-0.20 | 2.61/-0.50 | ns
XC7K480T 2.83/-0.20 | 3.12/-0.20 | 3.41/-0.20 | 2.61/-0.50 | ns

Notes:

1.

2.
3.

Setup and Hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the
Global Clock input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the Global
Clock input signal using the fastest process, lowest temperature, and highest voltage.

IFF = Input Flip-Flop or Latch
Use IBIS to determine any duty-cycle distortion incurred using various standards.

Table 48: Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Input Setup and Hold Time Relative to a Forwarded Clock Input Pin Using BUFIO for SSTL15 Standard.
Tpscs/TPHCS Setup/Hold of I/0O clock for HR 1/O banks —-0.36/1.36 | —0.36/1.50 | —0.36/1.70 | —0.44/1.87 | ns
Setup/Hold of 1/O clock for HP 1/O banks —0.34/1.39 | —0.34/1.53 | —-0.34/1.73 | —0.44/1.87 ns

Table 49: Sample Window

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
Tsamp Sampling Error at Receiver Pins(1) 0.51 0.56 0.61 0.56 ns
TsAMP_BUFIO Sampling Error at Receiver Pins using BUFIO() 0.30 0.35 0.40 0.35 ns
Notes:

1.

This parameter indicates the total sampling error of the Kintex-7 FPGAs DDR input registers, measured across voltage, temperature, and
process. The characterization methodology uses the MMCM to capture the DDR input registers’ edges of operation. These measurements
include:

- CLKO MMCM jitter

- MMCM accuracy (phase offset)

- MMCM phase shift resolution

These measurements do not include package or clock tree skew.

2. This parameter indicates the total sampling error of the Kintex-7 FPGAs DDR input registers, measured 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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Additional Package Parameter Guidelines

The parameters in this section provide the necessary values for calculating timing budgets for Kintex-7 FPGA clock

transmitter and receiver data-valid windows.

Table 50: Package Skew

Symbol Description Device Package Value Units

TpkGSKEW Package Skew(!) XC7K70T FBG484 108 ps
FBG676 135 ps

XC7K160T FBG484 118 ps

FBG676 136 ps

FFG676 161 ps

XC7K325T FBG676 146 ps

FFG676 154 ps

FBG900 163 ps

FFG900 161 ps

XC7K355T FFG901 149 ps

XC7K410T FBG676 165 ps

FFG676 168 ps

FBG900 151 ps

FFG900 146 ps

XC7K420T FFG901 149 ps

FFG1156 145 ps

XC7K480T FFG901 149 ps

FFG1156 145 ps

Notes:

1. These values represent the worst-case skew between any two SelectlO resources in the package: shortest delay to longest delay from die

pad to ball.

2. Package delay information is available for these device/package combinations. This information can be used to deskew the package.
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Table 59: GTX Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units
FaTxRx Serial data rate RX oversampler not enabled 0.500 - Fotxmax | Gb/s
TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data - 10 - ns
RXooBvDPP OOB detect threshold peak-to-peak 60 - 150 mV
Receiver spread-spectrum -5000 - 0 ppm
RXgsT tracking(") Modulated @ 33 KHz
RXRL Run length (CID) - - 512 ul
Data/REFCLK PPM offset Bit rates < 6.6 Gb/s -1250 - 1250 ppm
tolerance .
RX Bit rates > 6.6 Gb/s and —700 - 700 ppm
PPMTOL <8.0 Gb/s
Bit rates > 8.0 Gb/s -200 - 200 ppm
SJ Jitter Tolerance(®
JT_SJqo5 Sinusoidal Jitter (QPLL)®) 12.5 Gb/s 0.3 - - ul
JT_SJq1.18 Sinusoidal Jitter (QPLL)®) 11.18 Gb/s 0.3 - - ul
JT_SJq032 Sinusoidal Jitter (QPLL)®) 10.32 Gb/s 0.3 - - ul
JT_SJg g5 Sinusoidal Jitter (QPLL)®) 9.95 Gb/s 0.3 - - ul
JT_SJg g Sinusoidal Jitter (QPLL)®) 9.8 Gb/s 0.3 - - ul
JT_SJg g Sinusoidal Jitter (QPLL)®) 8.0 Gb/s 0.44 - - ul
JT_SJ66_apLL Sinusoidal Jitter (QPLL)®) 6.6 Gb/s 0.48 - - ul
JT_SJg6_cpLL Sinusoidal Jitter (CPLL)(3) 6.6 Gb/s 0.44 - - ul
JT_SJg g Sinusoidal Jitter (CPLL)(®) 5.0 Gb/s 0.44 - - ul
JT_SJ405 Sinusoidal Jitter (CPLL)(®) 4.25 Gb/s 0.44 - - ul
JT_SJ3 75 Sinusoidal Jitter (CPLL)(®) 3.75 Gb/s 0.44 - - ul
JT_SJs Sinusoidal Jitter (CPLL)®3) 3.2 Gb/s@ 0.45 - - ul
JT_SJd3 9 Sinusoidal Jitter (CPLL)(®) 3.2 Gb/s®) 0.45 - - ul
JT_SJs5 Sinusoidal Jitter (CPLL)(3) 2.5 Gb/s(®) 0.5 - - ul
JT_SJq.05 Sinusoidal Jitter (CPLL)(®) 1.25 Gb/s(? 0.5 - - ul
JT_SJ509 Sinusoidal Jitter (CPLL)(®) 500 Mb/s 0.4 - - ul
SJ Jitter Tolerance with Stressed Eye(2)
JT_TJSEj3» 3.2 Gb/s 0.70 - - ul
Total Jitter with Stressed Eye(®)
JT_TJSEgg 6.6 Gb/s 0.70 - - ul
JT_SJSEg Sinusoidal Jitter with Stressed 3.2 Gb/s 0.1 - - ul
JT_SJSEg g Eye(®) 6.6 Gb/s 0.1 - - ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. Alljitter values are based on a bit error ratio of 16712,
3. The frequency of the injected sinusoidal jitter is 10 MHz.
4. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. CPLL frequency at 1.6 GHz and RXOUT_DIV = 1.
6. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.
7. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.
8. Composite jitter with RX and LPM or DFE mode.
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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 %
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