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

Table 3: DC Characteristics Over Recommended Operating Conditions (Cont’d)

Symbol Description Min Typ® Max | Units
| | | |

Uncalibrated programmable on-die termination in HP 1/0s banks (measured per JEDEC specification)

Thevenin equivalent resistance of programmable input

— (o) 0,
termination to Veeo/2 where ODT = RTT_40 50% 40 +50% | Q
Thevenin equivalent resistance of programmable input _=no o
termination to Vecp/2 where ODT = RTT_48 50% 48 +50% Q
Thevenin equivalent resistance of programmable input =no o
termination to Vccp/2 where ODT = RTT_60 50% 60 +50% Q
(P)rg_?rin;r_}”l_?b‘:%mput termination to Vcco Where _50% 40 +50% 1)

R(M - —

grg_?rirgrgsbéll% input termination to Vcco Where _50% 48 +50% o
grg_lgrin;r_lr_l_lz_abé%mput termination to Voo Where _50% 60 +50% Q
grg_?rirg?_?biez(l)nput termination to Vcco Where _50% 120 +50% o
Programmable input termination to Vcco Where _50% 240 +50% o)

ODT = RTT_240

Uncalibrated programmable on-die termination in HR 1/0 banks (measured per JEDEC specification)

Thevenin equivalent resistance of programmable input

— [0) o)
termination to Vcco/2 where ODT = RTT_40 50% 40 +50% Q
Thevenin equivalent resistance of programmable input
@) _500 o
R termination to Vecp/2 where ODT = RTT_48 50% 48 +50% Q
Thevenin equivalent resistance of programmable input o o
termination to Vgco/2 where ODT = RTT_60 —50% 60 +50% Q
V X V X V X
9 CCO CCo CCO
50% Veeo 0.49 0.50 0.51 v
Internal Vggr v v v
0 cco X cco X cco X
70% Veco 0.69 0.70 0.71 v
lefe_rentllal Programmable differential termination (TERM_100) - 100 - Q
termination
n Temperature diode ideality factor — 1.002 — —
r Temperature diode series resistance - 2 - Q
Notes:
1. Typical values are specified at nominal voltage, 25°C.
2. For HP 1/0 banks with a V¢ of 1.8V and separated Vccp and Vecaux_1o Power supplies, the I maximum current is 70 pA.
3. This measurement represents the die capacitance at the pad, not including the package.
4. Maximum value specified for worst case process at 25°C.
5. If VRP resides at a different bank (DCI cascade), the range increases to =15%.
6. VRP resistor tolerance is (240Q +1%)
7. On-die input termination resistance, for more information see the UltraScale Architecture SelectlO Resources User Guide

(UG571).
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Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Veeint/VecinT 100 Vecsramr Yecaux/Vecaux 1o @and Veeo 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 Vccint/VecinT 10 @nd Vecgram have the
same recommended voltage levels, they can be powered by the same supply and ramped simultaneously.
VeeinT 10 Mmust be connected to Vvt If Vecaux/Vecaux 10 and Vecp have the same recommended
voltage levels, they can be powered by the same supply and ramped simultaneously. Vccaux and Vecaux 10
must be connected together. When the current minimums are met, the device powers on after the -
Veant/VeanT 100 Veeeramr Vecaux/Vecaux 1o @and Veco supplies have all passed through their power-on
reset threshold voltages. The device must not be configured until after Vccynt is applied.

Vceeapc and Vgee can be powered at any time and have no power-up sequencing recommendations.

The recommended power-on sequence to achieve minimum current draw for the GTH or GTY transceivers
is VCCINT' VMGTAVCC' VMGTAVTT OR VMGTAVCC' VCCINT' VMGTAVTT' There is no recommended sequencing for
VmeTvecaux- Both Vpgtavee and Vecnt can 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 Vy,gtayTT €an be higher than specifications
during power-up and power-down.
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Performance Characteristics

This section provides the performance characteristics of some common functions and designs
implemented in Kintex UltraScale FPGAs. These values are subject to the same guidelines as the AC
Switching Characteristics, page 17.1n each table, the I/O bank type is either high performance (HP) or high

range (HR).
Table 23: LVDS Component Mode Performance
Speed Grade and V¢ nT Operating Voltages
o 170 1.0V 0.95V 0.90V )
Description Bank Units
Type —3 '2 '1/'1'— '1L
Min | Max | Min | Max | Min | Max | Min | Max
HP 0 1250 0 1250 0 1250 0 1250 Mb/s
LVDS TX DDR (OSERDES 4:1, 8:1)
HR 0 1250 0 1250 0 1000 (0] 1000 Mb/s
HP 0 625 0 625 0 625 0 625 Mb/s
LVDS TX SDR (OSERDES 2:1, 4:1)
HR 0 625 0 625 0 500 0 500 Mb/s
HP (0] 1250 0 1250 0 1250 0 1250 Mb/s
LVDS RX DDR (ISERDES 1:4, 1:8)(D)
HR 0 1250 0 1250 0 1000 0 1000 Mb/s
HP 0 625 0 625 0 625 0 625 Mb/s
LVDS RX SDR (ISERDES 1:2, 1:4)(1)
HR 0 625 0 625 0 500 0 500 Mb/s

Notes:

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

phase-tracking algorithms are used to achieve maximum performance.

Table 24: LVDS Native Mode Performance(1)

Speed Grade and V¢ |nT Operating Voltages
o 170 1.0V 0.95V 0.90V Units
Description Bank
Type —3 '2 —1/'1L '1L
Min | Max | Min | Max | Min | Max | Min | Max
HP 300 | 1600 | 300 | 1600 | 300 | 1400 | 300 | 1400 | Mb/s
LVDS TX DDR (TX_BITSLICE 4:1, 8:1)
HR 300 | 1250 | 300 | 1250 | 300 | 1250 | 300 | 1250 | Mb/s
HP 150 | 800 | 150 | 800 | 150 | 700 | 150 | 700 | Mb/s
LVDS TX SDR (TX_BITSLICE 2:1, 4:1)
HR 150 | 625 | 150 | 625 | 150 | 625 | 150 | 625 | Mb/s
HP 300 | 1600 | 300 | 1600 | 300 | 1400 | 300 | 1400 | Mb/s
LVDS RX DDR (RX_BITSLICE 1:4, 1:8)(®
HR 300 | 1250 | 300 | 1250 | 300 | 1250 | 300 | 1250 | Mb/s
HP 150 | 800 | 150 | 800 | 150 | 700 | 150 | 700 | Mb/s
LVDS RX SDR (RX_BITSLICE 1:2, 1:4)(®
HR 150 | 625 | 150 | 625 | 150 | 625 | 150 | 625 | Mb/s

Notes:

1. Native mode is supported through the High-Speed SelectlO Interface Wizard available with the Vivado Design Suite.

2. LVDS receivers are typically bounded with certain applications where specific dynamic phase-alignment (DPA) or
phase-tracking algorithms are used to achieve maximum performance.
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Table 25: LVDS Native-Mode 1000BASE-X Support(1)

Speed Grade and V¢ nT Operating Voltages
Description 1/0 Bank Type 1.0V 0.95V 0.90Vv
-3 -2 -1/-1L -1L
1000BASE-X HP Yes Yes Yes Yes
Notes:

1. 1000BASE-X support is based on the IEEE Standard for CSMA/CD Access Method and Physical Layer Specifications (IEEE
Std 802.3-2008).

Table 26 provides the maximum data rates for applicable memory standards using the Kintex UltraScale
FPGAs memory PHY. Refer to Memory Interfaces for the complete list of memory interface standards
supported and detailed specifications. The final performance of the memory interface is determined
through a complete design implemented in the Vivado Design Suite, following guidelines in the UltraScale
Architecture PCB Design Guide (UG583), electrical analysis, and characterization of the system.

Table 26: Maximum Physical Interface (PHY) Rate for Memory Interfaces by 1/0 and Package

Speed Grade, Temperature Ranges,
and VNt Operating Voltages

170

Memory | gank Package DRAM Type | =V 2-95Y 299 nits
Standard
Type -1C/1
-3E -2E -21 -1M -1L1
-1L1
Single rank 2400 2400 2400 2133 2133
component

All FF/RF packages
All FL packages | 1 rank DIMM(D() 2133 | 2133 | 2133 | 1866 | 1866

FBVA900 2 rank DIMM(D®3) 1866 | 1866 | 1866 1600 1600
DDR4 HP 4 rank DIMMM#) 1333 1333 1333 N/A N/A Mb/s

Single rank

FBVAG76 component 2133 2133 2133 1866 1866

RBAG76 1 rank DIMM(M@ | 1866 | 1866 | 1866 | 1600 | 1600
SFVA784
2 rank DIMMM®) 1600 1600 1600 1333 1333
All FF/RF packages | Single rank 2133 | 2133 | 2133 | 1866 | 1866
component
All FL packages
FBVAG76 1 rank DIMMM(2) 1866 | 1866 | 1866 | 1600 | 1600
RBAG676 2 rank DIMMM®) 1600 1600 1600 1333 1333
P FBVA900 4 rank DIMMD®) 1066 | 1066 | 1066 800 800
DDR3 Single rank 1866 | 1866 | 1866 | 1600 | 1600 | Mb/s
component
SEVA784 1 rank DIMMM(2) 1600 | 1600 | 1600 | 1333 | 1333
2 rank DIMMM®) 1333 1333 1333 1066 1066
4 rank DIMMM)#) 800 800 800 606 606
HR All Single rank 133305) 1066 | 1066
component
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Table 27: 10B High Range (HR) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_I

TouTBUF_DELAY_O_PAD

TouTBUF_DELAY_TD_PAD

1/0 Standards |10V 0.95Vv 0.9V|1.0V 0.95Vv 0.9V| 1.0V 0.95Vv 0.9V | Units
3|2 Ham | 3 2 M am | 3 2 M iav| 1

HSTL_I 18 F 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.73 | 0.73 | 0.93 | 0.93 | 0.93 | 0.84 | 0.84 | 1.08 | 1.08 | 1.08 | ns
HSTL_I_18_S 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.85 | 0.85 | 1.05 | 1.05 | 1.05 | 0.95 | 0.96 | 1.18 | 1.18 | 1.18 | ns
HSTL_I_F 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.75 | 0.75 | 0.94 | 0.94 | 0.95 | 0.92 | 0.92 | 1.16 | 1.16 | 1.17 | ns
HSTL_L_S 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.79 | 0.79 | 0.98 | 0.98 | 0.99 | 0.97 | 1.00 | 1.25 | 1.25 | 1.25 | ns
HSTL_II_18_F 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.82 | 0.82 | 1.01 | 1.01 | 1.02 | 0.97 | 1.00 | 1.25 | 1.25 | 1.25 | ns
HSTL_11_18_S 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.85 | 0.85 | 1.05 | 1.05 | 1.05| 1.03 | 1.05 | 1.30 | 1.30 | 1.30 | ns
HSTL_II_F 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.73 | 0.73 | 0.93 | 0.93 | 0.93 | 0.89 | 0.90 | 1.13 | 1.13 | 1.13 | ns
HSTL_II_S 0.52|0.55|0.59 | 0.59 | 0.59|0.82|0.82|1.01|1.01|1.02| 0.98 | 0.98 | 1.22 | 1.22 | 1.22 | ns
HSUL_12_F 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.75 | 0.75 | 0.94 | 0.94 | 0.95 | 0.75 | 0.75 | 0.94 | 0.94 | 0.95 | ns
HSUL_12_S 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.84 | 0.84 | 1.04 | 1.04 | 1.04 | 0.96 | 0.97 | 1.15 | 1.15 | 1.15 | ns
LVCMOS12_F 12 0.76 | 0.95|0.95 | 0.95 | 0.95|0.95 | 0.95 | 1.16 | 1.16 | 1.16 | 0.95 | 0.95 | 1.16 | 1.16 | 1.16 | ns
LVCMOS12_F_4 0.76 | 0.95|0.95 | 0.95 | 0.95|1.13 | 1.16 | 1.39 | 1.39 | 1.39 | 1.13 | 1.16 | 1.39 | 1.39 | 1.39 | ns
LVCMOS12_F 8 0.76 | 0.95|0.95 | 0.95 | 0.95|0.97 | 0.97 | 1.19 | 1.19 | 1.19 | 0.97 | 0.97 | 1.19 | 1.19 | 1.19 | ns
LVCMOS12_S_12 0.76 | 0.95| 0.95 | 0.95 | 0.95| 1.06 | 1.06 | 1.28 | 1.28 | 1.28 | 1.06 | 1.06 | 1.28 | 1.28 | 1.28 | ns
LVCMOS12_S_4 0.76 | 0.95|0.95 | 0.95 | 0.95|1.27 | 1.36 | 1.60 | 1.60 | 1.60 | 1.27 | 1.36 | 1.60 | 1.60 | 1.60 | ns
LVCMOS12_S_8 0.76 | 0.95|0.95|0.95 | 0.95|1.10 | 1.10 | 1.32 | 1.32 | 1.32 | 1.10 | 1.10 | 1.32 | 1.32 | 1.32 | ns
LVCMOS15_F 12 0.68|0.82|0.87 | 0.87 | 0.88|0.96 | 0.96 | 1.18 | 1.18 | 1.18 | 0.96 | 0.96 | 1.18 | 1.18 | 1.18 | ns
LVCMOS15_F_16 0.68|0.82|0.87 | 0.87 | 0.88(0.94|0.94 |1.15|1.15|1.15| 0.94 | 0.94 | 1.17 | 1.17 | 1.17 | ns
LVCMOS15_F 4 0.68|0.82|0.87|0.87 | 0.88|1.15|1.15|1.38|1.38|1.39| 1.15 | 1.15 | 1.38 | 1.38 | 1.39 | ns
LVCMOS15_F_8 0.68|0.82|0.87 | 0.87 | 0.88|1.02 | 1.02 |1.24 | 1.24 | 1.24| 1.02 | 1.02 | 1.24 | 1.24 | 1.24 | ns
LVCMOS15_S_12 0.68|0.82|0.87 | 0.87 | 0.88|1.07 | 1.07 | 1.29 | 1.29 | 1.30 | 1.07 | 1.07 | 1.29 | 1.29 | 1.30 | ns
LVCMOS15_S_16 0.68|0.82|0.87 | 0.87 | 0.88|1.04 | 1.04 | 1.26 | 1.26 | 1.27 | 1.04 | 1.04 | 1.26 | 1.26 | 1.27 | ns
LVCMOS15_S_4 0.68|0.82|0.87|0.87 | 0.88|1.28|1.29 153|153 |1.54| 1.28 | 1.29 | 1.53 | 1.53 | 1.54 | ns
LVCMOS15_S_8 0.68|0.82|0.87|0.87|0.88|1.11 |1.11 |[1.34 |1.34 | 1.34| 1.11 | 1.11 | 1.34 | 1.34 | 1.34 | ns
LVCMOS18_F 12 0.64|0.76 | 0.79 | 0.79 | 0.80| 1.04 | 1.04 | 1.25 | 1.25 | 1.26 | 1.04 | 1.04 | 1.25 | 1.25 | 1.26 | ns
LVCMOS18_F_16 0.64|0.76 | 0.79 | 0.79 | 0.80 | 1.00 | 1.00 | 1.21 | 1.21 | 1.22 | 1.00 | 1.00 | 1.21 | 1.21 | 1.22 | ns
LVCMOS18 F 4 0.64|0.760.79 | 0.79 | 0.80 | 1.17 | 1.17 | 1.41 | 1.41 | 1.41 | 1.17 | 1.17 | 1.41 | 1.41 | 1.41 | ns
LVCMOS18_F_8 0.64|0.76 | 0.79 | 0.79 | 0.80| 1.10 | 1.10 | 1.33 | 1.33 | 1.33 | 1.10 | 1.10 | 1.33 | 1.33 | 1.33 | ns
LVCMOS18_S_12 0.64|0.760.79 | 0.79 | 0.80| 1.11 | 1.11 | 1.34 | 1.34 | 1.35| 1.11 | 1.11 | 1.34 | 1.34 | 1.35 | ns
LVCMOS18_S_16 0.64|0.760.79 | 0.79 | 0.80 | 1.11 | 1.11 [ 1.34 | 1.34 | 1.34 | 1.11 | 1.11 | 1.34 | 1.34 | 1.34 | ns
LVCMOS18_S_4 0.64|0.760.79 | 0.79 | 0.80|1.32 | 1.32 | 1.58 | 1.58 | 1.58 | 1.32 | 1.32 | 1.58 | 1.58 | 1.58 | ns
LVCMOS18_S_8 0.64|0.76 | 0.79|0.79 | 0.80|1.18 | 1.18 | 1.38 | 1.38 | 1.38 | 1.18 | 1.18 | 1.38 | 1.38 | 1.38 | ns
LVCMOS25_F 12 0.83|0.85/0.90 | 0.90 |0.91|1.54 |1.54 |1.81|1.81|1.81| 1.54 | 1.54 | 1.81 | 1.81 | 1.81 | ns
LVCMOS25_F_16 0.83|0.85|0.90 | 0.90 | 0.91|1.56 | 1.59 | 1.88 | 1.88 | 1.88 | 1.56 | 1.59 | 1.88 | 1.88 | 1.88 | ns
LVCMOS25_F 4 0.83|0.85|0.90 | 0.90 | 0.91 | 2.24 | 2.24 | 2.56 | 2.56 | 2.56 | 2.24 | 2.24 | 2.56 | 2.56 | 2.56 | ns
LVCMOS25_F_8 0.83|0.85|0.90 | 0.90 |0.91|1.67 | 1.67 | 1.95|1.95|1.95| 1.67 | 1.67 | 1.95 | 1.95 | 1.95 | ns
LVCMOS25_S_12 0.83|0.85|0.90 | 0.90 | 0.91 | 2.05 | 2.14 | 2.47 | 2.47 | 2.47 | 2.05 | 2.14 | 2.47 | 2.47 | 2.47 | ns
LVCMOS25_S_16 0.83|0.85|0.90 | 0.90 | 0.91|1.84 |1.89|2.19 |2.19 | 2.19| 1.84 | 1.89 | 2.19 | 2.19 | 2.19 | ns
LVCMOS25_S_4 0.83|0.85|0.90 | 0.90 | 0.91 | 3.23 | 3.27 | 3.68 | 3.68 | 3.68 | 3.23 | 3.27 | 3.68 | 3.68 | 3.68 | ns
LVCMOS25_S_8 0.83|0.85|0.90 | 0.90 | 0.91 | 2.11 | 2.15 | 2.47 | 2.47 | 2.47 | 2.11 | 2.15 | 2.47 | 2.47 | 2.47 | ns
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Table 27: 10B High Range (HR) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_I TouTBUF_DELAY_O_PAD TouTBUF_DELAY_TD_PAD
1/0 Standards 1.0V 0.95Vv 0.9v|1.0V 0.95Vv 0.9Vv| 1.0V 0.95Vv 0.9V Units
3|2 Ham | 3 2 M am | 3 2 M iav| 1

LVCMOS33_F 12 0.96|0.97|1.03|1.03|1.03|1.98|1.98|2.24|2.24|224| 1.98 | 1.98 | 2.24 | 2.24 | 2.24 | ns
LVCMOS33_F_16 0.96 | 0.97|1.03|1.03|1.03|1.79 | 1.79 | 2.09 | 2.09 | 2.09| 1.79 | 1.79 | 2.09 | 2.09 | 2.09 | ns
LVCMOS33 F 4 0.96|0.97|1.03 | 1.03|1.03|2.34|2.34|2.63|2.63|263| 234|234 | 263|263 263]| ns
LVCMOS33_F_8 0.96 | 0.97 | 1.03 | 1.03 | 1.03|2.05 | 2.05 | 2.32 | 2.32 | 2.33 | 2.05 | 2.05 | 2.32 | 2.32 | 2.33 | ns
LVCMOS33_S_12 0.96|0.97|1.03|1.03|1.03|2.13 |2.13 | 2.48 | 2.48 | 2.48| 2.13 | 2.13 | 2.48 | 2.48 | 2.48 | ns
LVCMOS33_S_16 0.96 | 0.971.03|1.03|1.03|2.11 |2.11|2.43|2.43 |2.43| 2.11 | 2.11 | 2.43 | 2.43 | 243 | ns
LVCMOS33_S_4 0.96|0.97|1.03|1.03|1.03|3.23|3.23|3.67|3.67|3.67| 3.23 | 3.23 | 3.67 | 3.67 | 3.67 | ns
LVCMOS33_S_8 0.96 | 0.97|1.03 | 1.03 | 1.03|2.28 | 2.28 | 2.55 | 2.55 | 2.55| 2.66 | 2.67 | 2.78 | 2.78 | 2.78 | ns
LVDS_25 0.45|0.58 | 0.62 | 0.62 | 0.63 | 0.80 | 0.83 | 0.95 | 0.96 | 0.95 |105.74|105.74|105.85|105.85(105.85| ns
LVPECL 0.43|0.57|0.62 | 0.62 | 0.63| N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | ns
LVTTL_F 12 1.04|1.04|1.05|1.05|1.06|1.83 |1.83|2.10|2.10|2.10| 1.83 | 1.83 | 2.10 | 2.10 | 2.10 | ns
LVTTL_F_16 1.04|1.04|1.05|1.05|1.06|1.79 | 1.79 | 2.06 | 2.06 | 2.06 | 1.79 | 1.79 | 2.06 | 2.06 | 2.06 | ns
LVTTL_F 4 1.04 | 1.04|1.05|1.05|1.06 | 2.34 |2.34|2.63|2.63|2.63| 2.34 | 2.34 | 2.63 | 2.63 | 2.63 | ns
LVTTL_F_8 1.04|1.04|1.05|1.05|1.06|1.97 | 1.97 | 2.22 | 2.22 | 2.23| 1.97 | 1.97 | 2.22 | 2.22 | 2.23 | ns
LVTTL_S_12 1.04|1.04|1.05|1.05|1.06|1.90 | 1.90 | 2.19 | 2.19 | 2.19| 1.96 | 1.97 | 2.19 | 2.19 | 2.19 | ns
LVTTL_S_16 1.04 | 1.04|1.05|1.05|1.06 | 2.07 | 2.07 | 2.40 | 2.40 | 2.40 | 2.07 | 2.07 | 2.40 | 2.40 | 2.40 | ns
LVTTL_S_4 1.04|1.04|1.05|1.05|1.06 | 3.23 | 3.23 | 3.67 | 3.67 | 3.67 | 3.23 | 3.23 | 3.67 | 3.67 | 3.67 | ns
LVTTL_S_8 1.04 | 1.04|1.05|1.05|1.06 | 2.22 |2.22|2.47 | 2.47 | 2.47 | 2.22 | 2.37 | 2.50 | 2.50 | 2.51 | ns
MINI_LVDS_25 0.45|0.58 | 0.62 | 0.62 | 0.63 | 0.80 | 0.83 | 0.95 | 0.96 | 0.95 |105.74|105.74|105.85|105.85(105.85| ns
PPDS_25 0.45|0.58 | 0.62 | 0.62 | 0.63 | 0.80 | 0.83 | 0.95 | 0.96 | 0.95 |105.74|105.74|105.85|105.85(105.85| ns
RSDS_25 0.45|0.58 | 0.62 | 0.62 | 0.63 | 0.80 | 0.83 | 0.95 | 0.96 | 0.95 |105.74|105.74|105.85|105.85(105.85| ns
SLVS_400_25 0.45|0.58 | 0.62 | 0.62 | 0.63| N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | ns
SSTL12_F 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.72 | 0.72 | 0.91 | 0.91 | 0.91 | 0.83 | 0.83 | 1.04 | 1.04 | 1.04 | ns
SSTL12_S 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.78 | 0.78 | 0.97 | 0.97 | 0.98 | 0.88 | 0.88 | 1.11 | 1.11 | 1.11 | ns
SSTL135_F 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.72 | 0.72 | 0.90 | 0.90 | 0.91 | 0.88 | 0.89 | 1.11 | 1.11 | 1.11 | ns
SSTL135_S 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.77 | 0.77 | 0.97 | 0.97 | 0.97 | 0.94 | 0.94 | 1.18 | 1.18 | 1.18 | ns
SSTL135_R_F 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.74 | 0.74 | 0.93 | 0.93 | 0.93 | 0.85 | 0.86 | 1.08 | 1.08 | 1.08 | ns
SSTL135_R_S 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.82 | 0.82 | 1.02 | 1.02 | 1.03 | 0.95 | 0.96 | 1.19 | 1.19 | 1.19 | ns
SSTL15_F 0.52 | 0.55 | 0.59 | 0.59 | 0.59 | 0.68 | 0.68 | 0.87 | 0.87 | 0.87 | 0.83 | 0.84 | 1.07 | 1.07 | 1.07 | ns
SSTL15_S 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.80 | 0.80 | 1.00 | 1.00 | 1.01 | 0.98 | 0.99 | 1.23 | 1.23 | 1.23 | ns
SSTL15_R_F 0.52 | 0.55 | 0.59 | 0.59 | 0.59 | 0.75 | 0.75 | 0.94 | 0.94 | 0.94 | 0.88 | 0.89 | 1.11 | 1.11 | 1.11 | ns
SSTL15_R_S 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.83 | 0.83 | 1.04 | 1.04 | 1.04 | 0.95 | 0.96 | 1.20 | 1.20 | 1.21 | ns
SSTL18_I_F 0.52 | 0.55| 0.59 | 0.59 | 0.59 | 0.76 | 0.76 | 0.96 | 0.96 | 0.96 | 0.94 | 0.95 | 1.21 | 1.21 | 1.21 | ns
SSTL18_I_S 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.88 | 0.88 | 1.08 | 1.08 | 1.08 | 0.88 | 0.88 | 1.08 | 1.08 | 1.08 | ns
SSTL18_II_F 0.52 | 0.55|0.59 | 0.59 | 0.59 | 0.73 | 0.73 | 0.92 | 0.92 | 0.92 | 0.89 | 0.90 | 1.14 | 1.14 | 1.14 | ns
SSTL18_1I_S 0.52|0.55|0.59 | 0.59 | 0.59|0.85| 0.85 | 1.05|1.05|1.05| 1.01 | 1.06 | 1.32 | 1.32 | 1.32 | ns
SUB_LVDS 0.45|0.58 | 0.62 | 0.62 | 0.63 | 0.80 | 0.83 | 0.95 | 0.96 | 0.95 |105.74|105.74|105.85|105.85|105.85| ns
TMDS_33 0.57 | 0.65 | 0.73 | 0.73 | 0.74 | 0.80 | 0.83 | 0.95 | 0.96 | 0.95 |105.74|105.74|105.85|105.85(105.85| ns
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Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 28: 10B High Performance (HP) Switching Characteristics

1/0 Standards

TINBUF_DELAY_PAD_I

TouTBUF_DELAY_O_PAD

TouTBUF_DELAY_TD_PAD

1.0V 0.95V 0.9V|1.0v 0.95V 0.9V|1.0v 0.95V 0.9V
-1/ -1/ -1/
83| -2 |q{|-aM|-1L | -8 | -2 | 7] [-AM|-1L | -8 | -2 | 7 |-AM| -1l

Units

DIFF_HSTL_I 12 F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.54 | 0.54 | 0.54

0.54 | 0.62 | 0.68 | 0.68 | 0.68

ns

DIFF_HSTL_I_12_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.50 | 0.55 | 0.60 | 0.60 | 0.60

0.60 | 0.68 | 0.76 | 0.76 | 0.76

ns

DIFF_HSTL_I 12 S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.56 | 0.61 | 0.67 | 0.67 | 0.67

0.67 | 0.76 | 0.85 | 0.85 | 0.85

ns

DIFF_HSTL_I_18_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.45|0.49 | 0.53 | 0.53 | 0.53

0.53 | 0.61| 0.68 | 0.68 | 0.68

ns

DIFF_HSTL_I_18 M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.50 | 0.55 | 0.59 | 0.59 | 0.59

0.59 | 0.68 | 0.76 | 0.76 | 0.76

ns

DIFF_HSTL_I_18_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.56 | 0.62 | 0.67 | 0.67 | 0.67

0.67 | 0.77 | 0.86 | 0.86 | 0.86

ns

DIFF_HSTL_I_DCI_12_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.54 | 0.54 | 0.54

0.54 | 0.62 | 0.68 | 0.68 | 0.68

ns

DIFF_HSTL_I_DCI_12_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.50 | 0.55 | 0.60 | 0.60 | 0.60

0.60 | 0.68 | 0.76 | 0.76 | 0.76

ns

DIFF_HSTL_I_DCI_12_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.56 | 0.61 | 0.67 | 0.67 | 0.67

0.67 | 0.76 | 0.85 | 0.85 | 0.85

ns

DIFF_HSTL_I_DCI_18_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.45 | 0.49 | 0.53 | 0.53 | 0.53

0.53 | 0.61| 0.68 | 0.68 | 0.68

ns

DIFF_HSTL_I_DCI_18_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.50 | 0.55 | 0.59 | 0.59 | 0.59

0.59 | 0.68 | 0.76 | 0.76 | 0.76

ns

DIFF_HSTL_I_DCI_18_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.56 | 0.62 | 0.67 | 0.67 | 0.67

0.67 | 0.77 | 0.86 | 0.86 | 0.86

ns

DIFF_HSTL_I_DCI_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.54 | 0.54 | 0.54

0.54 | 0.62 | 0.68 | 0.68 | 0.68

ns

DIFF_HSTL_I_DCI_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.50 | 0.55 | 0.60 | 0.60 | 0.60

0.60 | 0.68 | 0.76 | 0.76 | 0.76

ns

DIFF_HSTL_I_DCI_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.56 | 0.61 | 0.67 | 0.67 | 0.67

0.67 | 0.76 | 0.85 | 0.85 | 0.85

ns

DIFF_HSTL_I_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.54 | 0.54 | 0.54

0.54 | 0.62 | 0.68 | 0.68 | 0.68

ns

DIFF_HSTL_I_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.50 | 0.55 | 0.60 | 0.60 | 0.60

0.60 | 0.68 | 0.76 | 0.76 | 0.76

ns

DIFF_HSTL_I_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.56 | 0.61 | 0.67 | 0.67 | 0.67

0.67 | 0.76 | 0.85 | 0.85 | 0.85

ns

DIFF_HSUL_12_DCI_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.54 | 0.54 | 0.54

0.54 | 0.62 | 0.68 | 0.68 | 0.68

ns

DIFF_HSUL_12_DCI_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.50 | 0.55 | 0.60 | 0.60 | 0.60

0.60 | 0.68 | 0.76 | 0.76 | 0.76

ns

DIFF_HSUL_12_DCI_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.56 | 0.61 | 0.67 | 0.67 | 0.67

0.67 | 0.76 | 0.85 | 0.85 | 0.85

ns

DIFF_HSUL_12_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.54 | 0.54 | 0.54

0.54 | 0.62 | 0.68 | 0.68 | 0.68

ns

DIFF_HSUL_12_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.50 | 0.55 | 0.60 | 0.60 | 0.60

0.60 | 0.68 | 0.76 | 0.76 | 0.76

ns

DIFF_HSUL_12_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.56 | 0.61 | 0.67 | 0.67 | 0.67

0.67 | 0.76 | 0.85 | 0.85 | 0.85

ns

DIFF_POD10_DCI_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.55 | 0.55 | 0.55

0.58 | 0.65 | 0.73 | 0.73 | 0.73

ns

DIFF_POD10_DCI_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.52 | 0.58 | 0.63 | 0.63 | 0.63

0.62 | 0.71| 0.79 | 0.79 | 0.79

ns

DIFF_POD10_DCI_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.61 | 0.68 | 0.74 | 0.74 | 0.74

0.69 | 0.79 | 0.88 | 0.88 | 0.88

ns

DIFF_POD10_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.55 | 0.55 | 0.55

0.58 | 0.65 | 0.73 | 0.73 | 0.73

ns

DIFF_POD10_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.52 | 0.58 | 0.63 | 0.63 | 0.63

0.62 | 0.71 | 0.79 | 0.79 | 0.79

ns

DIFF_POD10_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.61 | 0.68 | 0.74 | 0.74 | 0.74

0.69 | 0.79 | 0.88 | 0.88 | 0.88

ns

DIFF_POD12_DCI_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.55 | 0.55 | 0.55

0.58 | 0.65 | 0.73 | 0.73 | 0.73

ns

DIFF_POD12_DCI_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.52 | 0.58 | 0.63 | 0.63 | 0.63

0.62 | 0.71| 0.79 | 0.79 | 0.79

ns

DIFF_POD12_DCI_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.61 | 0.68 | 0.74 | 0.74 | 0.74

0.69 | 0.79 | 0.88 | 0.88 | 0.88

ns

DIFF_POD12_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.55 | 0.55 | 0.55

0.58 | 0.65 | 0.73 | 0.73 | 0.73

ns

DIFF_POD12_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.52 | 0.58 | 0.63 | 0.63 | 0.63

0.62 | 0.71 | 0.79 | 0.79 | 0.79

ns

DIFF_POD12_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.61 | 0.68 | 0.74 | 0.74 | 0.74

0.69 | 0.79 | 0.88 | 0.88 | 0.88

ns

DIFF_SSTL12 DCI_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.54 | 0.54 | 0.54

0.54 | 0.62 | 0.68 | 0.68 | 0.68

ns

DIFF_SSTL12_DCI_M

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.50 | 0.55 | 0.60 | 0.60 | 0.60

0.60 | 0.68 | 0.76 | 0.76 | 0.76

ns

DIFF_SSTL12_DCI_S

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.56 | 0.61 | 0.67 | 0.67 | 0.67

0.67 | 0.76 | 0.85 | 0.85 | 0.85

ns

DIFF_SSTL12_F

0.43 | 0.48 | 0.55 | 0.55 | 0.55

0.46 | 0.50 | 0.54 | 0.54 | 0.54

0.54 | 0.62 | 0.68 | 0.68 | 0.68

ns
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& XILINX. Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 28: 10B High Performance (HP) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_I TOUTBUF_DELAY_O_PAD ToOUTBUF_DELAY_TD_PAD
/6 Standards | 1-0V 0.95V 0.9v|1.0v 0.95V 0.9v|1.0v 0.95V 0.9V| Units
3 2 Mam a3 2 M iav a3 2 am

SSTL135_DCI_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68|0.68| 0.68| 0.69 | 0.78 | 0.87 | 0.87 | 0.87 ns
SSTL135_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.48 | 0.52 | 0.56 | 0.56 | 0.56 | 0.56 | 0.64 | 0.70 | 0.70 | 0.70 | ns
SSTL135_M 0.43|0.46 | 0.52 | 0.52 | 0.52|/0.52|0.57061|0.61|0.61|0.61|0.70| 0.78 | 0.78 | 0.78 ns
SSTL135_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68 | 0.68 | 0.68 | 0.69 | 0.78 | 0.87 | 0.87 | 0.87 | ns
SSTL15_DCI_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.47 | 0.52 | 0.56|0.56 | 0.56|0.56|0.63|0.70| 0.70 | 0.70 ns
SSTL15_DCI_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52 | 0.57 | 0.61 | 0.61 | 0.61 | 0.61 | 0.70 | 0.78 | 0.78 | 0.78 | ns
SSTL15 DCI_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68|0.68| 0.68| 0.69 | 0.78 | 0.87 | 0.87 | 0.87 ns
SSTL15_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.47 | 0.52 | 0.56 | 0.56 | 0.56 | 0.56 | 0.63 | 0.70 | 0.70 | 0.70 | ns
SSTL15_M 0.43|0.46 | 0.52 | 0.52 | 0.52|0.52|0.570.61|0.61|0.61|0.61|0.70| 0.78 | 0.78 | 0.78 ns
SSTL15._S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.57 | 0.63 | 0.68 | 0.68 | 0.68 | 0.69 | 0.78 | 0.87 | 0.87 | 0.87 | ns
SSTL18_I1_DCI_F 0.43 | 0.46 | 0.52 | 0.52 | 0.52|/0.47 | 051 055|055/ 0.55|055|0.63|0.70| 0.70 | 0.70 ns
SSTL18_1_DCI_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.52 | 0.57 | 0.61 | 0.61 | 0.61 | 0.61 | 0.70 | 0.78 | 0.78 | 0.78 | ns
SSTL18 I_DCI_S 0.43 | 0.46 | 0.52 | 0.52 | 0.52 |/ 0.58 | 0.63 ] 0.69|0.69|0.69|0.69|0.78 | 0.88 | 0.88 | 0.88 ns
SSTL18 I F 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.47 | 0.51 | 0.55 | 0.55 | 0.55 | 0.55 | 0.63 | 0.70 | 0.70 | 0.70 | ns
SSTL18_1I_M 0.43 | 0.46 | 0.52 | 0.52 | 0.52|0.52|0.57061|0.61|0.61|0.61|0.70| 0.78 | 0.78 | 0.78 ns
SSTL18 IS 0.43 | 0.46 | 0.52 | 0.52 | 0.52 | 0.58 | 0.63 | 0.69 | 0.69 | 0.69 | 0.69 | 0.78 | 0.88 | 0.88 | 0.88 | ns
SUB_LVDS 0.42 | 0.46 | 0.51 | 0.51 | 0.51 | 0.57 | 0.67 | 0.72 | 0.72 | 0.72 |890.24|890.26|890.28 |890.28 |890.28 ns

Table 29 specifies the values of ToyTaur_peLay TE_PAD @Nd TINBUF_DELAY 1BUFDIS_O- TOUTBUF_DELAY_TE_PAD iS the
delay from the T pin to the IOB pad through the output buffer of an IOB pad, when 3-state is enabled (i.e.,

a high impedance state). TinsuF DELAY 1BUFDIS O IS the IOB delay from IBUFDISABLE to O output. In HP I/O
banks, the internal DCI termination turn-off time is always faster than ToyTsur DELAY TE pAD When the
DCITERMDISABLE pin is used. In HR 1/O banks, the internal IN_.TERM termination turn-off time is always
faster than TOUTBUF_DELAY_TE_PAD when the INTERMDISABLE pln is used.

Table 29: 10B 3-state Output Switching Characteristics

Speed Grade and Ve |nT
Operating Voltages
Symbol Description 1.0V 0.95V 0.90V Units
-3 -2 |-1/-1L| -1L
T input to pad high-impedance for HR 1/0 banks 1.37 1.52 1.69 1.69 ns
T input to pad high-impedance for HP 1/0 banks 0.62 0.71 0.78 0.78 ns

IBUF turn-on time from IBUFDISABLE to O output
for HR 1/0 banks

IBUF turn-on time from IBUFDISABLE to O output
for HP 1/0 banks

@

TouTBUF_DELAY_TE_PAD

0.47 0.65 0.68 0.68 ns

TINBUF_DELAY_IBUFDIS_O
1.06 1.21 1.49 1.49 ns

Notes:

1. The Touteur DELAY TE paD Values are applicable to single-ended 1/0 standards. For true differential standards, the values
are larger. Use the Vivado timing report for the most accurate timing values for your configuration.
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Table 31: Output Delay Measurement Methodology

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

@

Description 170 Standard Attribute FEBE)F C?S'f:) VE/'\';)AS \?\?/E)F
LVCMOS, 1.2V LVCMOS12 M 0 0.6
LVCMOS 1.5V LVCMOS15 M 0 0.75 0
LVCMOS 1.8V LVCMOS18 M 0 0.9 0
LVCMOS, 2.5V LVCMOS25 M 0 1.25 0
LVCMOS, 3.3V LVCMOS33 M 0 1.65 0
LVTTL, 3.3V LVTTL M 0 1.65 0
LVDCI/HSLVDCI, 1.5V LVDCI_15, HSLVDCI_15 50 0 Vger | 0.75
LVDCI/HSLVDCI, 1.8V LVDCI_18, HSLVDCI_18 50 0 VRer 0.9
HSTL (high-speed transceiver logic), Class I, 1.2V HSTL_I_12 50 0 VRer 0.6
HSTL, Class I, 1.5V HSTL_I 50 0 Vger | 0.75
HSTL, Class II, 1.5V HSTL_II 25 0 Vrer | 0.75
HSTL, Class I, 1.8V HSTL_I_18 50 0 VRer 0.9
HSTL, Class II, 1.8V HSTL_I1_18 25 0 VRer 0.9
HSUL (high-speed unterminated logic), 1.2V HSUL_12 50 0 VREE 0.6
SSTL12, 1.2V SSTL12 50 0 VRer 0.6
SSTL135/SSTL135_R, 1.35V SSTL135, SSTL135_R 50 0 Vger | 0.675
SSTL15/SSTL15_R, 1.5V SSTL15, SSTL15_R 50 0 Vrer | 0.75
gf;}'; ES:;E ores Itl‘?r;r_'g{f‘ted logic), SSTL18_I, SSTL18_II 50 0 Vege | 0.9
POD10, 1.0V POD10 50 0 VRer 1.0
POD12, 1.2V POD12 50 0 VRer 1.2
DIFF_HSTL, Class I, 1.2V DIFF_HSTL_I_12 50 0 VRer 0.6
DIFF_HSTL, Class I and 11, 1.5V DIFF_HSTL_ I, DIFF_HSTL_Il| 50 0 Vrer | 0.75
DIFF_HSTL, Class I and 11, 1.8V B:Egzﬂgt::l—_lfé 50 0 Veer | 0.9
DIFF_HSUL_12, 1.2V DIFF_HSUL_12 50 0 VRer 0.6
DIFF_SSTL12, 1.2V DIFF_SSTL12 50 VRer 0.6
DIFF_SSTL135/DIFF_SSTL135_R, 1.35V B:Eizgiﬂggﬁ 50 0 Vger | 0.675
DIFF_SSTL15/DIFF_SSTL15_R, 1.5V g:EEﬁg'ﬁg_R 50 0 Vrer | 0.75
DIFF_SSTL18, Class | and I, 1.8V B:Eizggpﬁgz:i 50 0 VRer 0.9
DIFF_POD10, 1.0V DIFF_POD10 50 0 VRer 1.0
DIFF_POD12, 1.2V DIFF_POD12 50 0 VRer 1.2
LVDS (low-voltage differential signaling), 1.8V LVDS 100 0 0@ 0
LVDS, 2.5V LVDS_25 100 0 0 0
BLVDS (Bus LVDS), 2.5V BLVDS_25 100 0 0@ 0
Mini LVDS, 2.5V MINI_LVDS_25 100 0 0@ 0
PPDS_25 PPDS_25 100 0 0® 0
RSDS_25 RSDS_25 100 0 0@ 0
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Table 39: Global Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)

Speed Grade and VeenT
Operating Voltages
Symbol Description Device 1.0V 0.95V 0.90V Units
3 | -2 | -1 | -1 -1

SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without
MMCM/PLL.

TiCKOF_FAR Global clock input and output flip-flop without | XCKUO25 | N/A | 6.40 | 7.37 | N/A N/A ns

MMCM/PLL (far clock region) XCKUO35 | 5.84 | 6.73 | 7.64 | 7.64 | 8.09 | ns

XCKUO40 | 5.84 | 6.73 | 7.64 | 7.64 | 8.09 ns

XCKUOG60 | 5.94 | 6.84 | 7.91 | 7.91 | 8.22 ns

XCKUO85 | 5.95 | 6.98 | 8.12 | 8.12 | 8.21 ns

XCKU095 | N/A | 6.67 | 7.69 N/A N/A ns

XCKU115 | 5.95 | 6.98 | 8.12 | 8.12 | 8.21 ns

XQKUO40 | N/A | 6.73 | 7.75 N/7A N/7A ns

XQKUO60 | N/A | 6.84 | 7.91 N/A N/A ns

XQKUO095 | N/A | 6.67 | 7.69 N/A N/A ns

XQKU115 | N/A | 6.98 | 8.12 N/7A N/7A ns

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column,
and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net in a single SLR.

Table 40: Global Clock Input to Output Delay With MMCM

Speed Grade and Vo nT
Operating Voltages
Symbol Description Device 1.0V 0.95V 0.90V Units
3 | -2 | -1 | -1l -1
SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with MMCM.
Tickormmemcec | Global clock input and output flip-flop with | XCKUO25 | N/A | 1.80 | 1.88 | N/A N/A ns
MMCM XCKUO035 | 2.13 | 245 | 2.78 | 2.78 | 3.72 ns
XCKUO40 | 2.13 | 2.45 | 2.78 | 2.78 | 3.72 ns
XCKUO60 | 1.58 | 1.92 | 2.05 | 2.05 | 241 ns
XCKUO085 | 1.58 | 1.95 | 2.12 | 2.12 | 241 ns
XCKUO095 | N/A 1.59 | 1.85 N/7A N/A ns
XCKU115 | 1.58 | 1.95 | 2.12 | 2.12 | 241 ns
XQKUO040 | N/A 1.81 | 1.91 N/A N/A ns
XQKUO60 | N/A 1.92 | 2.05 N/A N/A ns
XQKUO095 | N/A 1.59 | 1.85 N/A N/A ns

XQKU115 | N/A 1.95 | 2.12 N/7A N/7A ns

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column,
and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net in a single SLR.

2. MMCM output jitter is already included in the timing calculation.
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Device Pin-to-Pin Input Parameter Guidelines

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

The pin-to-pin numbers in Table 42 through Table 43 are based on the clock root placement in the center
of the device. The actual pin-to-pin values will vary if the root placement selected is different. Consult the
Vivado Design Suite timing report for the actual pin-to-pin values.

Table 42: Global Clock Input Setup and Hold With MMCM

Speed Grade, Vo nT Operating Voltage,
and Temperature Range
Symbol Description Device 1.0V 0.95V 0.90V Units
-3E |-2E/1 |-1C/1 ‘ -1M -1L1 -1L1
Input Setup and Hold Time Relative to Global Clock Input Signal using SSTL15 Standard.(1)(2)(3)
Tpsmmemece kuozs | Global clock input and Setup N/A 2.16 | 2.51 N/A N/A N/A ns
T g input flip-flop (or latch) |-, | XCKUOZS [0 e o s T A | A | WA | ns
PHMMCMCC_KU025 | with MMCM . .
T Setu 1.70 1.72 1.74 N/A 1.74 2.07 ns
PSMMCMCC_KUO035 P XCKUO35
TPHMMCMCC._KUO35 Hold -0.23 | -0.23 | -0.23 | N/A | -0.23 | —0.13 | ns
T Setu 1.70 1.72 1.74 N/A 1.74 2.07 ns
PSMMCMCC_KUO040 P XCKUO40
ThHMMCMCC_KU040 Hold -0.23 | -0.23 | -0.23 | N/A | -0.23 | —0.13 | ns
T Setu 2.21 2.23 2.51 N/A 2.51 2.55 ns
PSMMCMCC_KUO060 p XCKUOBO
TPHMMCMCC_KU060 Hold —-0.47 | —-0.47 | —0.47 N/A -0.47 | -0.15 ns
T Setu 2.21 2.23 2.51 N/A 2.51 2.55 ns
PSMMCMCC_KUO085 P XCKUOBS
TPHMMCMCC._KUO8S Hold -0.37 | -0.37 | -0.37 | N/A | -0.37 | —0.15 | ns
T Setu N/A 2.25 2.55 N/A N/A N/A ns
PSMMCMCC_KU095 P SCKUDoE
ThHMMCMCC_KU095 Hold N/A | —0.47 | -0.47 | N/A | N/A | N/A | ns
T Setu 2.21 2.23 2.51 N/A 2.51 2.55 ns
PSMMCMCC_KU115 p XCKU115
TPHMMCMCC_KU115 Hold -0.37 | -0.37 | —0.37 N/A -0.37 | -0.15 ns
T Setu N/A 2.23 2.58 2.60 N/A N/A ns
PSMMCMCC_KUO040 P XQKUO40
TPHMMCMCC._KU040 Hold N/A | —0.45 | —0.45 | —0.45 | N/A | N/A ns
T Setu N/A 2.23 2.51 2.52 N/A N/A ns
PSMMCMCC_KUO060 P XQKUOBO
TPHMMCMCC_KU0B0 Hold N/A | —0.47 | —-0.47 | -0.47 | N/A | N/A | ns
T Setu N/A 2.25 2.55 2.56 N/A N/A ns
PSMMCMCC_KUO095 p XQKUO95
TPHMMCMCC_KU095 Hold N/A -0.47 | —-0.47 | -0.47 N/A N/A ns
T Setu N/A 2.23 2.51 N/A N/A N/A ns
PSMMCMCC_KU115 P XOKU115
TPHMMCMCC._KU115 Hold N/A | —0.37 | —0.37 | N/A | N/A | N/A ns

Notes:

1. 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, slowest temperature, and slowest voltage. Hold time is
measured relative to the global clock input signal using the fastest process, fastest temperature, and fastest voltage.

2. This table lists representative values where one global clock input drives one vertical clock line in each accessible column,
and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net in a single SLR.

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 43: Global Clock Input Setup and Hold With PLL

Speed Grade, V¢ nT Operating Voltage,
and Temperature Range
Symbol Description Device 1.0V 0.95V 0.90V Units
-3 2 | -1 | -am | Al | -
Input Setup and Hold Time Relative to Global Clock Input Signal using SSTL15 Standard.(1)(2)(3)
TpspLLCC KUO25 Global clock input and Setup N/A | —0.48 | —0.48 | N/A N/A N/A ns
= input flip-flop (or latch) XCKU025
TPHPLLCC_KUO25 | with PLL Hold N/A | 2.42 | 270 | N/A | N/A | N/A ns
T, Setu 0.00 0.00 0.00 N/A 0.00 0.00 ns
PSPLLCC_KU035 p XCKUO35
TPHPLLCC_KUO35 Hold 1.36 1.59 1.79 N/A 1.79 1.79 ns
T, Setu 0.00 0.00 0.00 N/A 0.00 0.00 ns
PSPLLCC_KU040 p XCKUO40
TPHPLLCC_KUO4O Hold 1.36 1.59 1.79 N/A 1.79 1.79 ns
T Setu -0.70 | -0.70 | -0.70 | N/A | -0.70 | —0.78 ns
PSPLLCC_KUO060 p XCKUOBO
TPHPLLCC_KU0GO Hold 218 | 2.41 | 275 | N/A | 275 | 2.98 | ns
T, Setu —0.66 | —0.66 | —0.66 N/A | -0.66 | —0.78 ns
PSPLLCC_KU085 p XCKUO8S5
TPHPLLCC_KU085 Hold 2.18 2.46 2.83 N/A 2.83 2.98 ns
T, Setu N/A | -0.94 | —0.94 N/A N/A N/A ns
PSPLLCC_KU095 p XCKUO95
TPHPLLCC_KUOQS Hold N/A 2.36 2.71 N/A N/A N/A ns
T Setup —-0.66 | —-0.66 | —-0.66 | N/A | —0.66 | —0.78 ns
PSPLLCC_KU115 XCKU115
ThHPLLCC_KU115 Hold 2.18 | 2.46 | 2.83 | N/A | 2.83 | 298 | ns
T, Setu N/A | -0.67 | —0.67 | —0.67 N/A N/A ns
PSPLLCC_KU040 p XQKU040
TPHPLLCC_KUO40 Hold N/A 2.48 2.83 2.84 N/A N/A ns
T, Setu N/A | -0.70 | —0.70 | —0.70 N/A N/A ns
PSPLLCC_KU060 p XQKUOBO
TPHPLLCC_KU0GO Hold N/A | 2.41 | 2.75 | 2.75 | N/A | N/A ns
T, Setu N/A | —0.94 | —0.94 | —0.94 N/A N/A ns
PSPLLCC_KU095 p XQKUO095
ThHPLLCC_KU095 Hold N/A | 2.36 | 2.71 | 2.71 | N/A | N/A ns
T, Setu N/A | —0.66 | —0.66 N/A N/A N/A ns
PSPLLCC_KU115 p XQKU115
TPHPLLCC_KU115 Hold N/A 2.46 2.83 N/A N/A N/A ns

Notes:

1. 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, slowest temperature, and slowest voltage. Hold time is
measured relative to the global clock input signal using the fastest process, fastest temperature, and fastest voltage.

2. This table lists representative values where one global clock input drives one vertical clock line in each accessible column,
and where all accessible 1/0 and CLB flip-flops are clocked by the global clock net in a single SLR.

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Table 45: Package Skew (Cont’d)

Symbol Description Device Package Value Units
FLVA1517 217 ps
FLVD1517 143 ps
FLVB1760 177 ps
XCKU115 FLVD1924 172 ps
FLVF1924 143 ps
FLVA2104 184 ps
PKGSKEW
(cont’d) Package Skew FLVB2104 198 ps
RBA676 178 ps
XQKU040
RFA1156 164 ps
XQKUO060 RFA1156 170 ps
XQKUO095 RFA1156 163 ps
RLD1517 147 ps
XQKU115
RLF1924 146 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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GTH Transceiver Switching Characteristics

Consult the UltraScale Architecture GTH Transceiver User Guide (UG576) for further information.

Table 49: GTH Transceiver Performance

Speed Grade, Temperature Ranges,
and VN1 Operating Voltages
L Output .
Symbol Description - 1.0V 0.95Vv 0.90Vv Units
Divider
-1C, -11, -1M,
-3E -2E, -21 AL -1L1
FF/FL FB/SF

Package Type| FF/FL | FB/SF RE RB All Packages All Packages
FGTHMAX GTH maximum line rate |16.375| 12.5 [16.375 12.5 12.5 12.5(1) Gb/s
FeTHMIN GTH minimum line rate 0.5 0.5 0.5 0.5 0.5 0.5 Gb/s

Min Max Min Max Min Max Min Max
1 4.0 12.5 4.0 12.5 4.0 8.5 4.0 8.5 Gb/s
2 2.0 6.25 2.0 6.25 2.0 4.25 2.0 4.25 Gb/s
F G THCRANGE f;’rfgLe'gge rate 4 1.0 | 3125 | 1.0 | 3.125 | 1.0 | 2.125 | 1.0 | 2.125 | Gb/s
8 0.5 1.5625 | 0.5 1.5625 | 0.5 |1.0625| 0.5 1.0625 | Gb/s
16 N/A Gb/s

Min Max Min Max Min Max Min Max

9.8 16.375 9.8 16.375 9.8 12.5 9.8 12.5 Gb/s

4.9 8.1875 4.9 8.1875 49 |8.1875| 4.9 8.1875 | Gb/s
QPLLO line rate

1
2

FGTHQRANGEL | 13nge(3) a4 2.45 | 4.0938 | 2.45 | 4.0938 | 2.45 | 4.0938 | 2.45 | 4.0938 | Gb/s
8 1.225 2.0469 1.225 2.0469 1.225 | 2.0469 | 1.225 2.0469 Gb/s

16 0.6125| 1.0234 |0.6125| 1.0234 |0.6125| 1.0234 |0.6125| 1.0234 Gb/s

Min Max Min Max Min Max Min Max
1 8.0 13.0 8.0 13.0 8.0 12.5 8.0 12.5 Gb/s
2 4.0 6.5 4.0 6.5 4.0 6.5 4.0 6.5 Gb/s
F GTHORANGEZ %F;'b"el(‘g”e rate |4 20 | 325 | 20 | 325 | 20 | 325 | 2.0 | 3.25 | Gb/s
8 1.0 1.625 1.0 1.625 1.0 1.625 1.0 1.625 Gb/s
16 0.5 0.8125 0.5 0.8125 0.5 |0.8125| 0.5 0.8125 | Gb/s
Min Max Min Max Min Max Min Max
FcpLirancge | CPLL frequency range 2.0 6.25 2.0 6.25 2.0 4.25 2.0 4.25 GHz

FopLLoranGe | QPLLO frequency range | 9.8 | 16.375 | 9.8 | 16.375 | 9.8 | 16.375| 9.8 | 16.375 | GHz

FopLLirance | QPLLL frequency range 8.0 13.0 8.0 13.0 8.0 13.0 8.0 13.0 GHz

Notes:

1. Designs must use Vivado Design Suite v2015.4.1 or later to achieve 12.5 Gb/s.

2. The values listed are the rounded results of the calculated equation (2 x CPLL_Frequency)/Output_Divider.
3. The values listed are the rounded results of the calculated equation (QPLLO_Frequency)/Output_Divider.

4. The values listed are the rounded results of the calculated equation (QPLL1_Frequency)/Output_Divider.

Table 50: GTH Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics

Symbol Description All Devices Units

FGTHDRPCLK GTHDRPCLK maximum frequency 250 MHz
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Table 56: GTH Transceiver Receiver Switching Characteristics (Cont’d)

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Symbol Description Condition Min Typ Max Units
JT s18.0_CPLL Sinusoidal jitter (CPLL)(3) 8.0 Gb/s 0.42 - - ul
‘]T_SJG.S_CPLL Sinusoidal jitter (CPLL)(s) 6.6 Gb/s 0.44 — — Ul
Jr 8350 Sinusoidal jitter (CPLL)(3) 5.0 Gb/s 0.44 - - ul
I sia.25 Sinusoidal jitter (CPLL)(®) 4.25 Gb/s 0.44 — — ul
JT suaoL Sinusoidal jitter (CPLL)(®) 4.0 Gh/s™® 0.45 — — ul
Jr s13.75 Sinusoidal jitter (CPLL)(3) 3.75 Gb/s 0.44 — - ul
I si3.2 Sinusoidal jitter (CPLL)(3) 3.2 Gb/s®) 0.45 - - Ul
T si25 Sinusoidal jitter (CPLL)(®) 2.5 Gb/s® 0.50 — — ul
Jr si2s Sinusoidal jitter (CPLL)(3) 1.25 Gb/s(M 0.50 - - ul
JT 53500 Sinusoidal jitter (CPLL)(3) 500 Mb/s 0.40 - - ul
SJ Jitter Tolerance with Stressed Eye(2)
J 3.2 Gb/s 0.70 - - ul
T_TISE3.2 Total jitter with stressed eye(®)
J1_TISE6.6 6.6 Gb/s 0.70 - - ul
J 3.2 Gb/s 0.10 - - Ul
T_SI5E3.2 Sinusoidal jitter with stressed eye(8)
‘]T_SJSEG.G 6.6 Gb/s 0.10 — — Ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. All jitter values are based on a bit error ratio of 10-12,
3. The frequency of the injected sinusoidal jitter is 10 MHz.
4. CPLL frequency at 2.0 GHz and RXOUT_DIV =1
5. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.
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 equalizer enabled. DFE disabled.
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GTH Transceiver Protocol Jitter Characteristics

For Table 58 through Table 63, the UltraScale Architecture GTH Transceiver User Guide (UG576) contains

recommended settings for optimal usage of protocol specific characteristics.

Table 58: Gigabit Ethernet Protocol Characteristics (GTH Transceivers)

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 59: XAUI Protocol Characteristics (GTH Transceivers)

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 60: PCI Express Protocol Characteristics (GTH Transceivers)(1)

Standard Description ‘ Condition ‘ 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
PCIl 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(2) — — 5000
Receiver inherent deterministic timing error 0.30 - Ul
0.03 MHz—1.0 MHz 1.00 — ul
PCI Express Gen 3(2) | Receiver sinusoidal 1y o\ 10 vz 8000 Note 3 - ul
jitter tolerance
10 MHz—100 MHz 0.10 — ul

Notes:

1. Tested per card electromechanical (CEM) methodology.
2. Using common REFCLK.

3. Between 1 MHz and 10 MHz the minimum sinusoidal jitter roll-off with a slope of 20 dB/decade.
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Table 61: CEI-6G and CEI-11G Protocol Characteristics (GTH Transceivers)

Description Line Rate (Mb/s) ‘ Interface ‘ Min ‘ Max ‘ Units
CEI1-6G Transmitter Jitter Generation
o CEI-6G-SR - 0.3 ul
Total transmitter jitter(1) 4976-6375
CEI-6G-LR — 0.3 Ul
CEI1-6G Receiver High Frequency Jitter Tolerance
S CEI-6G-SR 0.6 - ul
Total receiver jitter tolerance(1) 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 62: SFP+ Protocol Characteristics (GTH Transceivers)

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()
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 73: GTY Transceiver Transmitter Switching Characteristics

Kintex UltraScale FPGAs Data Sheet: DC and AC Switching Characteristics

Symbol Description Condition Min Typ Max Units
FotvyTx Serial data rate range 0.500 - Fotymax | Gb/s
TRTX TX rise time 20%—-80% - 40 — ps
TeETx TX fall time 80%—-20% — 40 — ps
TLLskeEW TX lane-to-lane skew() - - 500 ps
V1x00OBVDPP Electrical idle amplitude — - 15 mV
TtxooeTRANSITION | Electrical idle transition time — - 140 ns
T Total jitter(2)(4) - - 0.28 ul
J16.375_QPLL J e 16.375 Gb/s

Dj16.375_QPLL Deterministic jitter(2 ) — - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J15.0_QPLL J b 15.0 Gb/s

Dj15.0_QpLL Deterministic jitter(2)(#) - - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
141 QPLL Sl 14.1 Gb/s

Dj14.1_QpLL Deterministic jitter(2)(#) — — 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J14.025_QPLL J e 14.025 Gb/s

Dj14.025_QPLL Deterministic jitter(2 ) — - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J13.1_QPLL J b 13.1 Gb/s

Dj13.1_QpLL Deterministic jitter(2)(#) - - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J12.5 QPLL Sl 12.5 Gb/s

Dj12.5 QpLL Deterministic jitter(2)(#) — — 0.17 ul

T Total jitter(2)(4) - - 0.33 ul
J12.5_CPLL J e 125 Gb/s

Dj12.5_cpLL Deterministic jitter(2)4) - - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J11.3_QPLL J b 11.3 Gb/s

Dj11.3 QpLL Deterministic jitter(2)(#4) - - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J10.3125_QPLL J e 10.3125 Gb/s

Dj10.3125_QPLL Deterministic jitter(2)(#) — — 0.17 ul

T Total jitter(3)(4) - - 0.33 ul
J10.3125_CPLL J e 10.3125 Gb/s

Dj10.3125_cpLL Deterministic jitter(3“) - - 0.17 ul

T Total jitter(2)(4) - - 0.28 ul
J9.953_QPLL J b 9.953 Gb/s

Dj9.953_QPLL Deterministic jitter(2)(#4) - - 0.17 ul

T Total jitter(2(4) - - 0.28 ul
J9.8_QPLL e 9.8 Gb/s

Djo.8 QpLL Deterministic jitter(2)(#) — — 0.17 ul

T Total jitter®) — — 0.28 ul
J8.0_QPLL — 8.0 Gb/s

Dys.0_qpLL Deterministic jitter(2)(4) - - 0.17 ul

T Total jitter(3)(4) - - 0.32 ul
J8.0_CPLL J b 8.0 Gb/s

Djs.0_cPLL Deterministic jitter(3(®#) - - 0.17 ul

T Total jitter(3(4) - - 0.30 ul
J6.6_CPLL e 6.6 Gb/s

Dj6.6_CPLL Deterministic jitter(3®) — — 0.15 ul

Ti5.0 Total jitter(®®) - — 0.30 ul

B 5.0 Gb/s

Dys.0 Deterministic jitter(3®) - - 0.15 ul

T Total jitter(3)(4) - - 0.30 ul
7.2 e 4.25 Gb/s

D4 25 Deterministic jitter(3®) - — 0.15 ul
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Table 73: GTY Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units

T Total jitter(3(4) - - 0.32 ul
J4.00L e 4.00 Gb/s

Dj4 0oL Deterministic jitter(3®) - — 0.16 ul

T Total jitter(® ) — — 0.20 ul
I3.75 — 3.75 Gb/s

Dj3.75 Deterministic jitter(3“) - - 0.10 ul

T Total jitter(3(4) - - 0.20 ul
73.20 JEer” 3.20 Gb/s®)

Dj3.20 Deterministic jitter(3(®#) - - 0.10 ul

T Total jitter(3(4) - - 0.20 ul
25 ! 2.5 Gb/s(®)

Dy s Deterministic jitter(3®) — — 0.10 ul

T Total jitter(3(4) - - 0.15 ul
125 ! 1.25 Gb/s()

Dj1.25 Deterministic jitter(3®) — - 0.05 ul

T Total jitter(3(4) - - 0.10 ul
7500 JEer” 500 Mb/s

D500 Deterministic jitter(3(®#) - - 0.05 ul

Notes:

1. Using same REFCLK input with TX phase alignment enabled for up to four fully-populated GTY Quads at maximum line rate.

2. Using QPLL_FBDIV = 40, 20-bit internal data width. These values are NOT intended for protocol specific compliance
determinations.

w

determinations.

No ok

All jitter values are based on a bit-error ratio of 10-12,
CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.

Table 74: GTY Transceiver Receiver Switching Characteristics

Using CPLL_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance

Symbol Description Condition Min Typ Max Units
FoTvrx Serial data rate 0.500 — Fetvymax | Gb/s
TRXELECIDLE '(I:I'Z\tﬁ; for RXELECIDLE to respond to loss or restoration of _ 10 _ ns
RxooBvDPP OOB detect threshold peak-to-peak 60 — 150 mV
RxssT Receiver spread-spectrum tracking(® | Modulated at 33 kHz —-5000 - 0 ppm
RxrL Run length (CID) — — 256 Ul

Bit rates < 6.6 Gb/s -1250 - 1250 ppm
RypPMTOL Data/REFCLK PPM offset tolerance Er']t drztg_so>eg'/63 Gb/s | _700 - 700 ppm

Bit rates > 8.0 Gb/s —200 - 200 ppm
SJ Jitter Tolerance(®
JT $116.375 Sinusoidal jitter (CPLL)(3) 16.375 Gb/s - - 0.30 ul
Jr s115.0 Sinusoidal jitter (CPLL)(3) 15.0 Gb/s - - 0.30 ul
I sinaa Sinusoidal jitter (CPLL)(3) 14.1 Gb/s - - 0.30 ul
Jr sns.a Sinusoidal jitter (CPLL)(3) 13.1 Gb/s — — 0.30 ul
Jr si2.5 gpuL | Sinusoidal jitter (CPLL)(®) 12.5 Gb/s - - 0.30 ul
Jr si2.5 cpL | Sinusoidal jitter (CPLL)(®) 12.5 Gb/s - - 0.30 ul
Jr sn13 Sinusoidal jitter (CPLL)(3) 11.3 Gb/s — — 0.30 ul
J1_si10.32 opLL | Sinusoidal jitter (CPLL)(®) 10.32 Gb/s — - 0.30 ul
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Date

Version

Description of Revisions

05/12/2015

1.6

The minimum software requirements changed for KUO40 requiring Vivado Design Suite
2015.1 v1.15 per the design advisory answer record AR64347: Design Advisory for
UltraScale Speed Specification - 2015.1 Production Speed Specification Changes. This
includes revisions to Table 20, Table 21, Table 22, Table 27, Table 28, and Table 38 to
Table 43. Also, in Table 29, revised the HR 170 values for Toyteur DELAY TE PAD @nd added
Note 1.

Updated Table 21 and Table 22 to production release of the XCKUO35 devices in the
FBVA676 and FFVA1156 packages. Added Note 2 to Table 3. Clarifying edits to Table 30
and Table 31. Added Note 1 to Table 81. Updated the On-Chip Sensor Accuracy in
Table 84. In Table 87, added more specifications to the STARTUPE3 Ports section.

02/24/2015

1.5

In Table 1, added Ipc and Igys and updates to the GTH and GTY Transceivers Ipcin/ouT
section including adding Note 9.

Added many specifications and recommended values to Table 3. Updated specifications in
Table 4, Table 5, and Table 6. Added Table 7. Revised the Vgcy maximum for
MINI_LVDS_25 and RSDS_25 in Table 12. Revised the V ¢\ specifications in Table 14.
Removed rows from Table 16 and Table 17. Removed Vo and Vg rows, revised the Voepy
maximum, and revised V ¢y in Table 18. Removed Vg and Vg rows and revised Vcy in
Table 19.

Updated the following tables specifically addressing FBVA900 design specifications;
Table 21, Table 22, Table 45, and Table 49. Removed Table 27.

Updated Table 20, Table 21, Table 22, Table 27, and Table 28 with speed specifications for
Vivado Design Suite 2014.4.1.

Completely revised the Performance Characteristics section including adding Table 23,
Table 24, and Table 25, updating Table 26 (including Note 7), and removing Table 27:
Maximum Physical Interface (PHY) Rate for Memory Interfaces (FBV Packages). Added
the section: 1/0 Standard Adjustment Measurement Methodology. Revised Frgrc i in
Table 33. Revised MMCM_T, ockmax iN Table 36. Revised the Fiyuwax in Table 36 and
Table 37. Updated Table 44. Updated devices listed, packages listed, and package skew
in Table 45. Updated VcyouTtpe and Dyppoyt in Table 46. Added Table 48. Table 49. Added
new values and descriptions to both Table 55 and Table 56. Updated the Fpgrp ¢k in
Table 81, Table 82, and Table 83. Added to Fcore ¢k and Fysercik Table 81. Updated
On-chip reference and Note 5 in Table 84. Updated the Fgyceks Fsceks Fmceks Teors and
TUSRCCLKO specifications in Table 87.

11/14/2014

1.4

Updated Note 2 and Note 3 in Table 1 and Note 3, Note 4, and Note 6 in Table 2. Updated
Note 3 in Table 6. Revised the Power-On/Off Power Supply Sequencing section. Updated
the descriptions in Table 8. Removed Note 1 from both Table 26 and Table 27. Revised
DDR3 specification for FBVA900 package -21 speed grade in Table 27. Updated Table 20,
Table 27, and Table 28 with speed specifications for Vivado Design Suite 2014.3. Updated
the descriptions in Table 37. Added a discussion on the data in the device pin-to-pin
parameter tables on page 40 and page 43. Revised the values for F gys ¢k in Table 81.
Updated Note 5 in Table 84. In Table 87, added more speed specifications, updated Tp|,
FmccekToL, and Frgeck. added the STARTUPES3 Ports section, and added Note 1.

07/10/2014

1.3

Updated LVDCI_15 information in Table 10. Revised the SLVS_400 values in Table 12.

Updated Table 20 and all the tables relevant to the latest speed specification Vivado
2014.2 v1.08.

Removed RLDRAM I from Table 26 and Table 27. Also added FBV Package to Table 27.
Removed TDELAY RST RDY from Table 33. Revised MMCM_FlNDUTY in Table 36 and
PLL_FnpuTy in Table 37. Updated the V| description in Table 46. Updated Figure 3 and
Figure 4. Updated Note 1 in Table 55. Added two new sections for the Integrated Interface
Block for Interlaken for the XCKUO095 and XQKUO95 and the Integrated Interface Block
for 100G Ethernet MAC and PCS for the XCKU095 and XQKUQ95.
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