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

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

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

Maximum soldering temperature for Pb-free component bodies (6) - +260 °C
T; Maximum junction temperature(®) - +125 °C
Notes:

1. Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions is not implied.
Exposure to Absolute Maximum Ratings conditions for extended periods of time might affect device reliability.

o0k,

The lower absolute voltage specification always applies.

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

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

Table 2: Recommended Operating Conditions (1)

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

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

Notes:

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

Table 6: Typical Quiescent Supply Current

Speed Grade
Symbol Description Device 1.0V 0.9V Units
-3 -2/-2L -1 -2L
lccinTQ Quiescent Vggnt Supply current XC7K70T 241 241 241 187 mA
XC7K160T 474 474 474 368 mA
XC7K325T 810 810 810 629 mA
XC7K355T 993 993 993 771 mA
XC7K410T 1080 1080 1080 838 mA
XC7K420T 1313 1313 1313 1019 mA
XC7K480T 1313 1313 1313 1019 mA
lccoa Quiescent Vo supply current XC7K70T 1 1 1 1 mA
XC7K160T 1 1 1 1 mA
XC7K325T 1 1 1 1 mA
XC7K355T 1 1 1 1 mA
XC7K410T 1 1 1 1 mA
XC7K420T 1 1 1 1 mA
XC7K480T 1 1 1 1 mA
lccauxa Quiescent Vcaux supply current XC7K70T 21 21 21 21 mA
XC7K160T 40 40 40 40 mA
XC7K325T 68 68 68 68 mA
XC7K355T 75 75 75 75 mA
XC7K410T 85 85 85 85 mA
XC7K420T 99 99 99 99 mA
XC7K480T 99 99 99 99 mA
Iccaux_loq | Quiescent Veoaux 1o supply current | XC7K70T N/A N/A N/A N/A mA
XC7K160T 2 2 2 2 mA
XC7K325T 2 2 2 2 mA
XC7K355T N/A N/A N/A N/A mA
XC7K410T 2 2 2 2 mA
XC7K420T N/A N/A N/A N/A mA
XC7K480T N/A N/A N/A N/A mA
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Table 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 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 20: 1.8V IOB High Performance (HP) Switching Characteristics

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
LVDS 075 | 079 | 092 | 089 | 1.05 | 117 | 1.24 | 143 | 168 | 1.92 | 2.06 | 2.04 ns
HSUL_12 069 | 0.72 | 082 | 095 | 165 | 1.84 | 205 | 1.80 | 229 | 259 | 287 | 2.41 ns
DIFF_HSUL_12 069 | 0.72 | 0.82 | 092 | 165 | 1.84 | 205 | 147 | 229 | 259 | 2.87 | 2.08 ns
HSTL_I_S 068 | 0.72 | 082 | 0.84 | 1.15 | 128 | 1.38 | 1.46 | 1.79 | 2.03 | 2.20 | 2.07 ns
HSTL_II_S 068 | 0.72 | 082 | 0.84 | 1.05 | 117 | 126 | 1.44 | 1.69 | 1.93 | 2.08 | 2.05 ns
HSTL_I_18_S 070 | 0.72 | 0.82 | 086 | 1.12 | 124 | 1.34 | 1.41 1.75 | 2.00 | 216 | 2.02 ns
HSTL_II_18_S 070 | 0.72 | 082 | 086 | 1.06 | 1.18 | 1.26 | 1.44 | 1.70 | 1.94 | 2.08 | 2.05 ns
HSTL_I_12_S 068 | 0.72 | 082 | 094 | 114 | 127 | 1.37 | 143 | 1.78 | 2.02 | 2.20 | 2.04 ns
HSTL_I_DCI_S 0.68 | 0.72 | 0.82 | 0.78 | 1.11 123 | 1.33 | 1.36 | 1.74 | 1.99 | 215 | 1.98 ns
HSTL_II_DCI_S 068 | 0.72 | 082 | 0.78 | 1.05 | 117 | 126 | 1.33 | 1.69 | 1.93 | 2.08 | 1.94 ns
HSTL_II_T_DCI_S 070 | 0.72 | 082 | 0.76 | 1.115 | 1.28 | 1.38 | 140 | 1.78 | 2.03 | 2.20 | 2.01 ns
HSTL_I_DCI_18_S 0.70 | 0.72 | 0.82 | 0.76 | 1.11 123 | 1.33 | 1.36 | 1.74 | 1.99 | 215 | 1.98 ns
HSTL_II_DCI_18_S 070 | 0.72 | 082 | 0.76 | 1.05 | 1.16 | 124 | 1.32 | 1.69 | 1.92 | 2.06 | 1.93 ns
HSTL_Il _T_DCI_18_S 0.70 | 0.72 | 0.82 | 0.76 | 1.11 1283 | 1.33 | 1.36 | 1.74 | 1.99 | 215 | 1.98 ns
DIFF_HSTL_I_S 075 | 079 | 092 | 089 | 115 | 128 | 1.38 | 147 | 1.79 | 203 | 220 | 2.08 ns
DIFF_HSTL_II_S 075 | 079 | 092 | 089 | 1.05 | 117 | 1.26 | 1.47 | 169 | 1.93 | 2.08 | 2.08 ns
DIFF_HSTL_I_DCI_S 075 | 079 | 092 | 0.76 | 115 | 128 | 1.38 | 147 | 1.78 | 2.03 | 2.20 | 2.08 ns
DIFF_HSTL_II_DCI_S 075 | 079 | 092 | 0.76 | 1.05 | 117 | 126 | 140 | 1.69 | 1.93 | 2.08 | 2.01 ns
DIFF_HSTL_I_18_S 075 | 079 | 092 | 0.89 | 112 | 124 | 1.34 | 1.46 | 1.75 | 2.00 | 2.16 | 2.07 ns
DIFF_HSTL_II_18_S 075 | 079 | 092 | 089 | 1.06 | 1.18 | 1.26 | 147 | 1.70 | 1.94 | 2.08 | 2.08 ns
DIFF_HSTL_I_DCI_18_S 0.75 | 0.79 | 0.92 | 0.75 | 1.11 1283 | 1.33 | 146 | 1.74 | 1.99 | 215 | 2.07 ns
DIFF_HSTL_II_DCI_18_S 075 | 079 | 092 | 0.75 | 1.05 | 1.16 | 1.24 | 1.41 | 1.69 | 1.92 | 2.06 | 2.02 ns
DIFF_HSTL_II _T_DCI_18_S 0.75 | 0.79 | 092 | 0.76 | 1.11 1283 | 1.33 | 146 | 1.74 | 1.99 | 215 | 2.07 ns
HSTL_I_F 068 | 0.72 | 0.82 | 084 | 1.02 | 114 | 122 | 126 | 1.66 | 1.90 | 2.04 | 1.87 ns
HSTL_II_F 068 | 0.72 | 082 | 0.84 | 097 | 1.08 | 1.115 | 1.29 | 161 | 1.84 | 1.97 | 1.90 ns
HSTL_I_18_F 070 | 0.72 | 0.82 | 086 | 1.04 | 116 | 124 | 1.32 | 168 | 1.91 | 2.06 | 1.93 ns
HSTL_II_18_F 070 | 0.72 | 0.82 | 086 | 098 | 1.09 | 116 | 1.35 | 1.62 | 1.85 | 1.98 | 1.96 ns
HSTL_I_12_F 068 | 0.72 | 082 | 094 | 102 | 113 | 121 | 1.26 | 165 | 1.88 | 2.03 | 1.87 ns
HSTL_I_DCI_F 068 | 0.72 | 0.82 | 0.78 | 1.04 | 116 | 124 | 1.30 | 1.67 | 191 | 2.06 | 1.91 ns
HSTL_II_DCI_F 068 | 0.72 | 0.82 | 0.78 | 097 | 1.08 | 1.15 | 1.22 | 1.61 1.84 | 1.97 | 1.83 ns
HSTL_II_T_DCI_F 070 | 0.72 | 082 | 0.76 | 1.02 | 114 | 122 | 1.26 | 1.66 | 1.90 | 2.04 | 1.87 ns
HSTL_I_DCI_18_F 070 | 0.72 | 082 | 0.76 | 1.04 | 116 | 124 | 1.30 | 1.67 | 1.91 | 2.06 | 1.91 ns
HSTL_II_DCI_18_F 070 | 0.72 | 0.82 | 0.76 | 098 | 1.09 | 1.16 | 1.27 | 1.61 1.85 | 1.98 | 1.88 ns
HSTL_IIl _T_DCI_18_F 070 | 0.72 | 082 | 0.76 | 1.04 | 1.16 | 1.24 | 1.30 | 1.67 | 1.91 | 2.06 | 1.91 ns
DIFF_HSTL_I_F 075 | 079 | 092 | 089 | 1.02 | 114 | 122 | 1.35 | 166 | 1.90 | 2.04 | 1.96 ns
DIFF_HSTL_II_F 075 | 079 | 092 | 0.89 | 097 | 1.08 | 1.15 | 1.35 | 1.61 1.84 | 1.97 | 1.96 ns
DIFF_HSTL_I_DCI_F 075 | 0.79 | 092 | 0.76 | 1.02 | 1.14 | 122 | 1.35 | 1.66 | 1.90 | 2.04 | 1.96 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/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
LVCMOS12_F8 064 | 067 | 0.78 | 095 | 1.27 | 142 | 155 | 1.41 191 | 218 | 2.37 | 2.02 ns
LvDCI_18 047 | 050 | 060 | 0.86 | 1.99 | 215 | 235 | 244 | 262 | 291 | 3.17 | 3.05 ns
LvDCI_15 059 | 062 | 0.73 | 087 | 198 | 223 | 258 | 240 | 262 | 2.99 | 3.40 | 3.01 ns
LvDCI_Dv2_18 047 | 050 | 060 | 0.87 | 199 | 215 | 2.34 | 1.86 | 262 | 290 | 3.17 | 2.48 ns
LvDCI_DV2_15 059 | 062 | 0.73 | 0.87 | 198 | 223 | 258 | 1.83 | 2.62 | 299 | 340 | 244 ns
HSLVDCI_18 068 | 0.72 | 082 | 0.86 | 1.99 | 215 | 235 | 243 | 262 | 291 | 3.17 | 3.04 ns
HSLVDCI_15 068 | 0.72 | 0.82 | 0.84 | 1.98 | 223 | 258 | 227 | 262 | 2.99 | 3.40 | 2.88 ns
SSTL18_I_S 068 | 0.72 | 0.82 | 086 | 1.02 | 1.15 | 1.24 | 1.41 1.66 | 1.90 | 2.07 | 2.02 ns
SSTL18_II_S 068 | 0.72 | 082 | 087 | 117 | 129 | 1.37 | 155 | 1.81 | 205 | 2.19 | 2.16 ns
SSTL18_I_DCI_S 068 | 0.72 | 082 | 0.76 | 092 | 1.06 | 117 | 1.32 | 156 | 1.82 | 1.99 | 1.93 ns
SSTL18_II_DCI_S 0.68 | 0.72 | 0.82 | 0.78 | 0.88 | 098 | 1.08 | 1.26 | 1.51 1.74 | 1.90 | 1.87 ns
SSTL18_II_T_DCI_S 068 | 0.72 | 082 | 0.78 | 0.92 | 1.06 | 1.17 | 1.32 | 156 | 1.82 | 1.99 | 1.93 ns
SSTL15_S 068 | 0.72 | 082 | 0.81 | 094 | 1.06 | 1.15 | 1.32 | 158 | 1.82 | 1.97 | 1.93 ns
SSTL15_DCI_S 068 | 0.72 | 0.82 | 0.78 | 094 | 1.06 | 1.15 | 1.30 | 1.57 | 1.82 | 1.97 | 1.91 ns
SSTL15_T_DCI_S 068 | 0.72 | 082 | 080 | 094 | 106 | 1.115 | 1.30 | 1.57 | 1.82 | 1.97 | 1.91 ns
SSTL135_S 069 | 0.72 | 0.82 | 0.89 | 097 | 110 | 119 | 1.35 | 1.60 | 1.85 | 2.01 1.96 ns
SSTL135_DCI_S 069 | 0.72 | 0.82 | 0.84 | 097 | 1.09 | 119 | 1.33 | 1.60 | 1.85 | 2.01 1.94 ns
SSTL135_T_DCI_S 069 | 0.72 | 082 | 084 | 097 | 1.09 | 119 | 133 | 160 | 1.85 | 2.01 | 1.94 ns
SSTL12_S 069 | 0.72 | 082 | 095 | 096 | 1.09 | 1.18 | 1.33 | 1.60 | 1.84 | 2.00 | 1.94 ns
SSTL12_DCI_S 069 | 0.72 | 0.82 | 0.91 1.03 | 117 | 1.27 | 1.33 | 1.66 | 1.92 | 2.09 | 1.94 ns
SSTL12_T_DCI_S 069 | 0.72 | 082 | 091 | 1.03 | 117 | 1.27 | 1.33 | 166 | 1.92 | 2.09 | 1.94 ns
DIFF_SSTL18_I_S 075 | 079 | 092 | 089 | 1.02 | 115 | 124 | 143 | 1.66 | 1.90 | 2.07 | 2.04 ns
DIFF_SSTL18_II_S 075 | 079 | 092 | 089 | 117 | 129 | 1.37 | 155 | 1.81 | 2.05 | 219 | 2.16 ns
DIFF_SSTL18_I_DCI_S 075 | 0.79 | 092 | 0.76 | 0.92 | 1.06 | 1.17 | 1.40 | 156 | 1.82 | 1.99 | 2.01 ns
DIFF_SSTL18_II_DCI_S 075 | 079 | 092 | 0.75 | 0.88 | 0.98 | 1.08 | 1.33 | 1.51 1.74 | 1.90 | 1.94 ns
DIFF_SSTL18_II_T_DCI_S 0.75 | 0.79 | 092 | 0.76 | 092 | 1.06 | 1.17 | 1.40 | 156 | 1.82 | 1.99 | 2.01 ns
DIFF_SSTL15_S 068 | 0.72 | 082 | 089 | 094 | 1.06 | 1.15 | 1.32 | 158 | 1.82 | 1.97 | 1.93 ns
DIFF_SSTL15_DCI_S 068 | 0.72 | 082 | 0.75 | 094 | 1.06 | 1.15 | 1.30 | 1.57 | 1.82 | 1.97 | 1.91 ns
DIFF_SSTL15_T_DCI_S 068 | 0.72 | 082 | 0.76 | 094 | 1.06 | 1.15 | 1.38 | 1.57 | 1.82 | 1.97 | 1.99 ns
DIFF_SSTL135_S 069 | 072 | 082 | 091 | 0.97 | 110 | 119 | 1.35 | 1.60 | 1.85 | 2.01 | 1.96 ns
DIFF_SSTL135_DCI_S 069 | 0.72 | 0.82 | 0.76 | 097 | 1.09 | 119 | 1.33 | 1.60 | 1.85 | 2.01 1.94 ns
DIFF_SSTL135_T_DCI_S 069 | 0.72 | 082 | 0.76 | 097 | 1.09 | 119 | 143 | 1.60 | 1.85 | 2.01 | 2.04 ns
DIFF_SSTL12_S 069 | 072 | 082 | 091 | 096 | 1.09 | 1.18 | 1.33 | 1.60 | 1.84 | 2.00 | 1.94 ns
DIFF_SSTL12_DCI_S 069 | 0.72 | 082 | 0.78 | 1.03 | 117 | 127 | 1.33 | 166 | 1.92 | 2.09 | 1.94 ns
DIFF_SSTL12_T_DCI_S 069 | 0.72 | 0.82 | 0.80 | 1.03 | 117 | 1.27 | 1.41 166 | 1.92 | 2.09 | 2.02 ns
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Input/Output Logic Switching Characteristics

Table 22: ILOGIC Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.9v Units
3 | 22 | A 2L

Setup/Hold

Tice1ck/TicKCET CE1 pin Setup/Hold with respect to CLK 0.42/0.00 | 0.48/0.00 | 0.67/0.00 [0.56/-0.16| ns

Tisrek/Ticksr SR pin Setup/Hold with respect to CLK 0.53/0.01 | 0.61/0.01 | 0.99/0.01 |0.88/-0.30| ns

Tipocke2/Tiockpez | D pin Setup/Hold with respect to CLK without Delay 0.01/0.27 | 0.01/0.29 | 0.01/0.34 | 0.01/0.41 | ns
(HP I/O banks only)

Tipockpe2/Tiockppez | DDLY pin Setup/Hold with respect to CLK (using IDELAY) | 0.01/0.27 | 0.02/0.29 | 0.02/0.34 | 0.01/0.41 ns
(HP 1/0 banks only)

Tipockes/Tiockpea | D pin Setup/Hold with respect to CLK without Delay 0.01/0.27 | 0.01/0.29 | 0.01/0.34 | 0.01/0.41 ns
(HR I/O banks only)

Tipockpes/Tiockppea| DDLY pin Setup/Hold with respect to CLK (using IDELAY) | 0.01/0.27 | 0.02/0.29 | 0.02/0.34 | 0.01/0.41 ns
(HR 1/0 banks only)

Combinatorial

TiDiE2 D pin to O pin propagation delay, no Delay 0.09 0.10 0.12 0.14 ns
(HP I/O banks only)

TiDIDE2 DDLY pin to O pin propagation delay (using IDELAY) 0.10 0.11 0.13 0.15 ns
(HP 1/0 banks only)

TiDiE3 D pin to O pin propagation delay, no Delay 0.09 0.10 0.12 0.14 ns
(HR I/O banks only)

TiDIDE3 DDLY pin to O pin propagation delay (using IDELAY) 0.10 0.11 0.13 0.15 ns
(HR 1/0 banks only)

Sequential Delays

TibLOE2 D pin to Q1 pin using flip-flop as a latch without Delay 0.36 0.39 0.45 0.54 ns
(HP I/O banks only)

TibLODE2 DDLY pin to Q1 pin using flip-flop as a latch (using IDELAY)| 0.36 0.39 0.45 0.55 ns
(HP 1/0 banks only)

TibLOE3 D pin to Q1 pin using flip-flop as a latch without Delay 0.36 0.39 0.45 0.54 ns
(HR I/O banks only)

T\DLODE3 DDLY pin to Q1 pin using flip-flop as a latch (using IDELAY)| 0.36 0.39 0.45 0.55 ns
(HR 1/0 banks only)

Ticka CLK to Q outputs 0.47 0.50 0.58 0.71 ns

TRQ_|LOG|CE2 SR pin to OQ/TQ out (HP 1/O banks only) 0.84 0.94 1.16 1.32 ns

TGsrQ ILOGICE2 Global Set/Reset to Q outputs (HP 1/O banks only) 7.60 7.60 10.51 11.39 ns

Tra_ILOGICE3 SR pin to OQ/TQ out (HR I/O banks only) 0.84 0.94 1.16 1.32 ns

Tasra_ILOGICES Global Set/Reset to Q outputs (HR 1/O banks only) 7.60 7.60 10.51 11.39 ns

Set/Reset

TRPW_ILOGICE2 Minimum Pulse Width, SR inputs (HP I/O banks only) 0.54 0.63 0.63 0.68 |ns, Min

TRPW_ILOGICE3 Minimum Pulse Width, SR inputs (HR 1/0 banks only) 0.54 0.63 0.63 0.68 |ns, Min
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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 Serializer/Deserializer Switching Characteristics

Table 24: ISERDES Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Setup/Hold for Control Lines
Tiscek_sisuip/ BITSLIP pin Setup/Hold with respect to CLKDIV 0.01/0.12 | 0.02/0.13 | 0.02/0.15 | 0.02/0.21 ns
Tiscke_BITsLIP
Tiscek_ce/ CE pin Setup/Hold with respect to CLK (for CE1) 0.39/-0.02 | 0.44/-0.02 | 0.63/-0.02 | 0.51/-0.22 | ns
Tiscke_cE
Tiscck_ce2/ CE pin Setup/Hold with respect to CLKDIV (for CE2) | —0.12/0.29 | -0.12/0.31 | -0.12/0.35 | -0.17/0.40 | ns
Tisckc_ce2
Setup/Hold for Data Lines
Tispck_p/Tisckp_b D pin Setup/Hold with respect to CLK —-0.02/0.11 | =0.02/0.12 | -0.02/0.15 | =0.04/0.19 | ns
Tispck_poLy/ DDLY pin Setup/Hold with respect to CLK (using —0.02/0.11 | -0.02/0.12 | -0.02/0.15 | —0.03/0.19 | ns
Tisckp_pbLy IDELAY)(®)
Tisbck_p_ppR/ D pin Setup/Hold with respect to CLK at DDR mode | -0.02/0.11 | —0.02/0.12 | -0.02/0.15 | —0.04/0.19 | ns
Tisckp_p_bDbR
Tispbck_ppLy_DDR/ D pin Setup/Hold with respect to CLK at DDR mode | 0.11/0.11 | 0.12/0.12 | 0.15/0.15 | 0.19/0.19 ns
TiSCkD_DDLY_DDR (using IDELAY)()
Sequential Delays
Tiscko_a \ CLKDIV to out at Q pin 0.46 0.47 ‘ 0.58 0.67 ns
Propagation Delays
Tis00_DO ‘ D input to DO output pin 0.09 0.10 ‘ 0.12 0.14 ns
Notes:
1. Recorded at 0 tap value.
2. TlSCCK_CE2 and TlSCKC_CE2 are reported as TlSCCK_CE/-I—lSCKC_CE in TRACE report.
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Table 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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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 39: PLL Specification (Contd)

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
PLL_Fprpmax 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
PLL_FprpMmiN Minimum Frequency at the Phase Frequency 19.00 19.00 19.00 19.00 MHz
Detector
PLL_TrgpELAY Maximum Delay in the Feedback Path 3 ns Max or one CLKIN cycle
Dynamic Reconfiguration Port (DRP) for PLL Before and After DCLK
TpLLCcCK_DADDR! Setup and hold of D address 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TpLLCKC_DADDR
TpLLcek bl Setup and hold of D input 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TpLLcKC DI
TpLLcCoK_DEN Setup and hold of D enable 1.76/0.00 | 1.97/0.00 | 2.29/0.00 | 2.40/0.00 | ns, Min
TPLLCKG_DEN
TpLLcok_pwe/ Setup and hold of D write enable 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.43/0.00 | ns, Min
TpLLcKC_DWE
TpLLcKo_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 PLL 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 PLL 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 Fycp/128 assuming output duty cycle is 50%.
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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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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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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 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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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 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.
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