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

Table 3: DC Characteristics Over Recommended Operating Conditions (Contd)

Symbol Description Min Typ() Max | Units
Thevenin equivalent resistance of programmable input termination to Voco/2 28 40 55 Q
(UNTUNED_SPLIT_40) for commercial (C), industrial (1), and extended (E)
temperature devices
Thevenin equivalent resistance of programmable input termination to Vgco/2 35 50 65 Q

Rin_Term® | (UNTUNED_SPLIT_50) for commercial (C), industrial (1), and extended (E)
temperature devices
Thevenin equivalent resistance of programmable input termination to Voco/2 44 60 83 Q
(UNTUNED_SPLIT_60) for commercial (C), industrial (1), and extended (E)
temperature devices
n Temperature diode ideality factor - 1.010 - -
r Temperature diode series resistance - 2 - Q
Notes:

1. Typical values are specified at nominal voltage, 25°C.
2. This measurement represents the die capacitance at the pad, not including the package.
3. Maximum value specified for worst case process at 25°C.

4. Termination resistance to a Vgp/2 level.

Table 4: Maximum Allowed AC Voltage Overshoot and Undershoot for 3.3V HR I/O Banks(1)

AC Voltage Overshoot % of Ul @-40°C to 100°C AC Voltage Undershoot % of Ul @-40°C to 100°C
Vceo + 0.40 100 —-0.40 100
Veeo + 0.45 100 -0.45 61.7
Veeo + 0.50 100 —-0.50 25.8
Vceo + 0.55 100 —-0.55 11.0
Veeo + 0.60 46.6 -0.60 477
Veeo + 0.65 21.2 —-0.65 2.10
Vceo +0.70 9.75 —-0.70 0.94
Veeo + 0.75 4.55 -0.75 0.43
Veeo + 0.80 2.15 —-0.80 0.20
Vceo +0.85 1.02 -0.85 0.09
Veeo + 0.90 0.49 —-0.90 0.04
Veeo + 0.95 0.24 —-0.95 0.02

Notes:

1. A total of 200 mA per bank should not be exceeded.

Table 5: Maximum Allowed AC Voltage Overshoot and Undershoot for 1.8V HP I/0O Banks(1)(2)

AC Voltage Overshoot % of Ul @-40°C to 100°C AC Voltage Undershoot % of Ul @-40°C to 100°C
Veeo + 0.40 100 -0.40 100
Voo + 0.45 100 -0.45 100
Veeo + 0.50 100 —0.50 100
Veeo + 0.55 100 -0.55 100
Vceo + 0.60 50.0 -0.60 50.0
Veeo + 0.65 50.0 —0.65 50.0
Veeo +0.70 47.0 -0.70 50.0
Voco + 0.75 21.2 -0.75 50.0
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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 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/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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Output Serializer/Deserializer Switching Characteristics
Table 25: OSERDES Switching Characteristics

Speed Grade

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

Setup/Hold
Tospck_p/Tosckp. b D input Setup/Hold with respect to CLKDIV 0.37/0.02 | 0.40/0.02 | 0.55/0.02 | 0.44/-0.24 | ns
Tospck_TTosckp_ 1" T input Setup/Hold with respect to CLK 0.49/-0.15 | 0.56/-0.15 | 0.68/-0.15 | 0.67/-0.25 | ns
Tospck_To/Tosckp_T2!" | T input Setup/Hold with respect to CLKDIV 0.27/-0.15 | 0.30/-0.15 | 0.34/-0.15 | 0.46/-0.25 | ns
Toscck_oce/Tosckc_oce | OCE input Setup/Hold with respect to CLK 0.28/0.03 | 0.29/0.03 | 0.45/0.03 | 0.35/-0.15| ns
Toscek s SR (Reset) input Setup with respect to CLKDIV 0.41 0.46 0.75 0.70 ns
Toscck_Tce/Toscke_TcE TCE input Setup/Hold with respect to CLK 0.28/0.01 | 0.30/0.01 | 0.45/0.01 | 0.31/-0.15| ns
Sequential Delays
Toscko_oq Clock to out from CLK to OQ 0.35 0.37 0.42 0.54 ns
Toscko_Ta Clock to out from CLK to TQ 0.41 0.43 0.49 0.63 ns
Combinatorial
Tospo_TTQ T input to TQ Out 0.73 0.81 0.97 1.18 ns
Notes:

1. TOSDCK7T2 and TOSCKD7T2 are reported as TOSDCK?T/TOSCKDfT in TRACE report.
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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
DS182 (v2.4) December 12, 2012 www.xilinx.com
Product Specification 33



http://www.xilinx.com

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

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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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 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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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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Table 53: GTX Transceiver Performance (Cont’d)

Speed Grade
1.0V 0.9V

- Output - o, 10 o1 (2 .

Symbol Description Divider 3 ‘ 2/-2L ‘ 1(1) 21.(2) Units
Package Type

FF | FB | FF | FB | FF | FB | FF | FB
FeapLLrangE2 | GTX transceiver QPLL frequency 9.8-12.5 9.8-10.3125 N/A N/A GHz
range 2
Notes:

1. The -1 speed grade requires a 4-byte internal data width for operation above 5.0 Gb/s.

2. The -2L (0.9V) speed grade requires a 4-byte internal data width for operation above 3.8 Gb/s.
3. Data rates between 8.0 Gb/s and 9.8 Gb/s are not available.

4. For QPLL line rate range 2, the maximum line rate with the divider N set to 66 is 10.3125Gb/s.

Table 54: GTX Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
FaTxDRPCLK GTXDRPCLK maximum frequency 175.01 175.01 156.25 125.00 | MHz

Table 55: GTX Transceiver Reference Clock Switching Characteristics

L. . All Speed Grades .
Symbol Description Conditions Units
Min Typ Max
-3 speed grade 60 - 700 MHz
FacLk Reference clock frequency range
All other speed grades 60 - 670 MHz
Treolk Reference clock rise time 20% — 80% - 200 - ps
TrcLK Reference clock fall time 80% — 20% - 200 - ps
TbcRer Reference clock duty cycle Transceiver PLL only 40 50 60 %

e e A

20%———————N—————— A — N\ — — -
Trok 1=

ds182_03_042712

Figure 3: Reference Clock Timing Parameters
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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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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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Table 67: XADC Specifications (Cont’d)

Parameter ‘ Symbol ‘ Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
XADC Reference(®)
External Reference ‘ VRErP Externally supplied reference voltage 1.20 1.25 1.30 \%
On-Chip Reference Ground Vggpp pin to AGND, 1.2375| 1.25 | 1.2625 \
Tj=-40°C to 100°C

Notes:

1. Offset and gain errors are removed by enabling the XADC automatic gain calibration feature. The values are specified for when this feature

is enabled.

oD

Only specified for new BitGen option XADCEnhancedLinearity = ON.
See the ADC chapter in UG480: 7 Series FPGAs XADC User Guide for a detailed description.

See the Timing chapter in UG480: 7 Series FPGAs XADC User Guide for a detailed description.
Any variation in the reference voltage from the nominal Vrgpp = 1.25V and Vggpy = OV will result in a deviation from the ideal transfer

function. This also impacts the accuracy of the internal sensor measurements (i.e., temperature and power supply). However, for external

ratiometric type applications allowing reference to vary by +4% is permitted. On-chip reference variation is +1%.

Configuration Switching Characteristics
Table 68: Configuration Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
3| 2kl | - 2L
Power-up Timing Characteristics
Tp (M Program latency 5 5 5 5 ms, Max
Tpor" Power-on reset (50 ms ramp rate time) 10/50 10/50 10/50 10/50 |ms, Min/Max
Power-on reset (1 ms ramp rate time) 10/35 10/35 10/35 10/35 |ms, Min/Max
TPROGRAM Program pulse width 250 250 250 250 ns, Min
CCLK Output (Master Mode)
Ticck Master CCLK output delay 150 150 150 150 ns, Min
TmeeKL Master CCLK clock Low time duty cycle 40/60 40/60 40/60 40/60 | %, Min/Max
TyvcekH Master CCLK clock High time duty cycle 40/60 40/60 40/60 40/60 | %, Min/Max
Fmcck Master CCLK frequency 100.00 100.00 100.00 70.00 MHz, Max
Master CCLK frequency for AES encrypted x16 50.00 50.00 50.00 35.00 MHz, Max
FMcck_sTART Master CCLK frequency at start of configuration 3.00 3.00 3.00 3.00 MHz, Typ
FmcckToL Frequency tolerance, master mode with respect to +50 +50 +50 +50 %, Max
nominal CCLK
CCLK Input (Slave Modes)
TscekL Slave CCLK clock minimum Low time 2.50 2.50 2.50 2.50 ns, Min
TscckH Slave CCLK clock minimum High time 2.50 2.50 2.50 2.50 ns, Min
Fscck Slave CCLK frequency 100.00 100.00 100.00 70.00 MHz, Max
EMCCLK Input (Master Mode)
TemcckL External master CCLK Low time 2.50 2.50 2.50 2.50 ns, Min
TeEmccKH External master CCLK High time 2.50 2.50 2.50 2.50 ns, Min
Femcck External master CCLK frequency 100.00 100.00 100.00 70.00 MHz, Max
Internal Configuration Access Port
FlcAPCK Internal configuration access port (ICAPE2) 100.00 | 100.00 | 10000 | 70.00 | MHz, Max
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Revision History

The following table shows the revision history for this document:

Date

Version

Description

03/01/11

1.0

Initial Xilinx release.

04/01/11

1.1

Added the XC7K355T, XC7K420T, and XC7K480T devices throughout data sheet. Added the
extended temperature range discussion to page 1. Updated Vcaux 10 in Table 2. Edits to clarify
Power-On/Off Power Supply Sequencing power sequencing discussion. Added Iccaux 10 and lcceram
to Table 6 and Table 7. Updated MMCM—FlNDUTY and added FINJI'l_l'ER’ TOUTJITTER! TEXTFDVAR’ and
Note 3 to Table 38. Removed the SBG324 package from Table 50. Updated the Notice of Disclaimer.

10/04/11

1.2

Replaced -1L with -2L throughout this data sheet. Updated Min/Max values and removed Note 5 from
Table 2. Clarified Power-On/Off Power Supply Sequencing power sequencing discussion including
adding Tyccozvecaux to Table 8. Updated V gy in Table 12 and Table 13. Added Note 1 to table 12.
Updated Table 69 including adding Note 1. Added Absolute Maximum Ratings for GTX Transceivers.
Revised the reference clock maximum frequency (Fgc k) in Table 55. Added Table 57. Added LVTTL
and removed SSTL135_Il and SSTL15_II specifications from Table 19. Removed HSTL_III from
Table 20. Removed the I/O Standard Adjustment Measurement Methodology section. Use IBIS for
more accurate information and measurements. Updated T\pg aypar JiT in Table 26. Added Tag/Tan to
Table 28. Added Trpck_pi_wr_Nc/Trekp_bi_wr_Nc @nd Trpek_pi_Re/TRckp_pi_RF to Table 31.
Completely updated Table 68. Updated the AC Switching Characteristics in Table 19, Table 20,

Table 21, Table 22, Table 23, Table 24, Table 26 through Table 38, Table 40 though Table 37, and Table
67.

11/03/11

1.3

Revised the Vo specification in Table 12. Updated the AC Switching Characteristics based upon the
ISE 13.3 v1.02 speed specification throughout document including Table 19 and Table 20. Added
MMCM_TggpeLay While adding MMCM_ to the symbol names of a few specifications in Table 38 and
PLL to the symbol names in Table 39. In Table 40 through Table 47, updated the pin-to-pin descriptions
with the SSTL15 standard. Updated units in Table 49.

02/13/12

1.4

Updated summary description on page 1. In Table 2, revised V¢ for the 3.3V HR I/O banks and
updated T;. Added typical values to Table 3. Updated the notes in Table 6. Added MGTAVCC,
MGTAV'I'[J, and MGTVCCAUX power supply ramp times to Table 8. Rearranged Table 9, added
Mobile_DDR, HSTL_I_18, HSTL_II_18, HSUL_12, SSTL135_R, SSTL15_R, and SSTL12 and
removed DIFF_SSTL135, DIFF_SSTL18_I, DIFF_SSTL18_ll, DIFF_HSTL_I, and DIFF_HSTL_|II.
Added Table 10 and Table 11. Revised the specifications in Table 12 and Table 13. Updated the
eFUSE Programming Conditions section and removed the endurance table. Added the I0_FIFO
Switching Characteristics table. Revised Iccapc and updated Note 1 in Table 67. Revised DDR LVDS
transmitter data width in Table 16. Updated the AC Switching Characteristics based upon the ISE 13.4
v1.03 speed specification throughout document. Removed notes from Table 28 as they are no longer
applicable. Updated specifications in Table 68. Updated Note 1 in Table 37.

In the GTX Transceiver DC Input and Output Levels section: Revised V y, and added Ipgy and Ipcout
to Table 51. Added Note 4 to Table 53. In Table 55, revised Fgc k, removed Tpyasg, and added
TpLock- Revised specifications and added Note 2 to Table 57. Added Table 58 and Table 59 along with
GTX Transceiver Protocol Jitter Characteristics in Table 60 through Table 65.

05/23/12

1.5

Reorganized entire data sheet including adding Table 44 and Table 48.

Updated Tgg in Table 1. Updated Igart and added Ry term to Table 3. Added values to Table 6 and
Table 7. Updated Power-On/Off Power Supply Sequencing, page 6 with regards to GTX transceivers.
Updated many parameters in Table 9 including SSTL135 and SSTL135_R. Removed Vgy column and
added DIFF_HSUL_12 to Table 11. Updated Vq in Table 12. Updated Table 16 and removed notes 2
and 3. Updated Table 17.

Updated the AC Switching Characteristics based upon the ISE 14.1 v1.04 for the -3, -2, -2L (1.0V), -1,
and -2L (0.9V) speed specifications throughout the document.

In Table 31, updated Reset Delays section including Note 10 and Note 11. Added data for T ock and
TpLock in Table 55. Updated many of the XADC specifications in Table 67 and added Note 2. Updated
and moved Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK section from
Table 68 to Table 38 and Table 39.
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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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