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& XILINX

Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

Power Supply Requirements

Table 7 shows the minimum current, in addition to Iccq maximum, required by each Kintex UltraScale+
FPGA for proper power-on and configuration. If the current minimums shown in Table 7 are met, the
device powers on after all supplies have passed through their power-on reset threshold voltages. The
device must not be configured until after Vcint is applied. Once initialized and configured, use the Xilinx
Power Estimator (XPE) tools to estimate current drain on these supplies.

Table 7: Power-on Current by Device(1)

Device lccinTMIN lccinTt_1omin + lccBrRAMMIN lccomin Iccauxmin + lccaux_1omin | Units
XCKU3P lccintg + 770 lcceramo + lccinT 100 + 229 lccog + 50 lccauxg + lccaux_1og + 386 | mA
XCKU5P lccintg + 770 lcceramo + lccint 10g + 305 lccog + 50 lccauxg + lecaux_1og + 515 | mMA
XCKU9P lccintg + 1800 | lccgramg + lccinT 10g + 600 lccog + 50 lccauxo + lccaux_1og + 650 | mA
XCKU11P | lccintg + 1961 | Icceramg + lccinT 10 + 654 lccog + 55 lccauxq + lccaux_1og + 709 | mA
XCKU13P ICCINTQ + 2242 ICCBRAMQ + ICCINT_IOQ + 748 ICCOQ + 63 ICCAUXQ + ICCAUX_IOQ + 810 mA
XCKUL5P | lIceintg + 3433 | lcceramq + lcaint_tog + 1145 | lccog + 96 | Iccauxq + lecaux_tog + 1240 | mA
Notes:

1. Use the Xilinx Power Estimator (XPE) spreadsheet tool (download at www.xilinx.com/power) to estimate power-on current
for all supplies.

Table 8 shows the power supply ramp time.

Table 8: Power Supply Ramp Time

Symbol Description Min Max | Units
TyceInT Ramp time from GND to 95% of VecnT- 0.2 40 ms
TvceInT 10 Ramp time from GND to 95% of VceinT 10- 0.2 40 ms
Tveeo Ramp time from GND to 95% of V. 0.2 40 ms
Tvceaux Ramp time from GND to 95% of Vecaux- 0.2 40 ms
TvccBRAM Ramp time from GND to 95% of Vccgram- 0.2 40 ms
TMGTAvVCC Ramp time from GND to 95% of VygTavcce- 0.2 40 ms
TMGTAVTT Ramp time from GND to 95% of VygtavTT- 0.2 40 ms
TMGTVCCAUX Ramp time from GND to 95% of VycTtvecaux- 0.2 40 ms
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Table 27: Maximum Physical Interface (PHY) Rate for Memory Interfaces (Cont’d)

Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

Speed Grade and V¢ nT Operating
Memory Voltages
Standard| Fackage DRAM Type 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Single rank component 1866 1866 1866 1866 1600 Mb/s
1 rank DIMM((2) 1600 1600 1600 1600 1333 Mb/s
All FFV packages
2 rank DIMMM®3) 1333 1333 1333 1333 1066 Mb/s
DDRAL 4 rank DIMM®@)(5) 800 800 800 800 606 Mb/s
Single rank component 1600 1600 1600 1600 1600 Mb/s
1 rank DIMM(2) 1600 1600 1600 1600 1333 Mb/s
SFVB784

2 rank DIMM1)(#) 1333 1333 1333 1333 1066 Mb/s
4 rank DIMM®@)(5) 800 800 800 800 606 Mb/s
QDR I+ All Single rank component(®) 633 633 600 600 550 MHz
RLDRAM 3 All FFV packages | Single rank component 1200 1200 1066 1066 933 MHz
SFVB784 Single rank component 1066 1066 933 933 800 MHz
QDR IV XP All Single rank component 1066 1066 1066 933 933 MHz
LPDDR3 All Single rank component 1600 1600 1600 1600 1600 Mb/s

Notes:

1. Dual in-line memory module (DIMM) includes RDIMM, SODIMM, UDIMM, and LRDIMM.
2. Includes: 1 rank 1 slot, DDP 2 rank, LRDIMM 2 or 4 rank 1 slot.

3. For the DDR4 DDP components at -3 and -2 speed grades and V¢ |yt = 0.85V, the maximum data rate is 2133 Mb/s for
six or more DDP devices. For five or less DDP devices, use the single rank DIMM data rates for the -3 and -2 speed grades

at 0.85V.

4. Includes: 2 rank 1 slot, 1 rank 2 slot, LRDIMM 2 rank 2 slot.
5. Includes: 2 rank 2 slot, 4 rank 1 slot.

6. The QDRII+ performance specifications are for burst-length 4 (BL = 4) implementations.
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Kintex UltraScale+ FPGAs Data Sheet: DC and AC Switching Characteristics

FPGA Logic Switching Characteristics

Table 28 (high-density IOB (HD)) and Table 29 (high-performance IOB (HP)) summarizes the values of
standard-specific data input delay adjustments, output delays terminating at pads (based on standard)
and 3-state delays.

e TiNgur DELAY PAD 1 IS the delay from IOB pad through the input buffer to the I-pin of an IOB pad. The

delay varies depending on the capability of the SelectIO input buffer.

*  Toutsur DELAY O _pAD IS the delay from the O pin to the IOB pad through the output buffer of an IOB
pad. The delay varies depending on the capability of the SelectlO output buffer.

*  TouTBUF DELAY TD PAD IS the delay from the T pin to the IOB pad through the output buffer of an IOB
pad, when 3-state is disabled. The delay varies depending on the SelectlO capability of the output
buffer. In HP I/O banks, the internal DCI termination turn-on time is always faster than
TouTBUF DELAY TD pAD When the DCITERMDISABLE pin is used. In HD I/O banks, the on-die termination
turn-on time is always faster than TouTtsur_peLAY T pap When the INTERMDISABLE pin is used.

I0B High Density (HD) Switching Characteristics

Table 28: 10B High Density (HD) Switching Characteristics

TINBUF_DELAY_PAD_1I TouTBUF_DELAY_O_PAD TouTBUF_DELAY_TD_PAD
1/0 Standards |0.90v| 0.85V 0.72v |0.90V| 0.85V 0.72v  |0.90V| 0.85V 0.72v  |Units
-3 2| 1| -2 |1 -3 2| 1| -2 | -1 -3 2| 1| 2| a

DIFF_HSTL_I_18_F | 0.978 |0.978|1.058|0.978|1.058| 1.574 |1.574(1.718|1.574|1.718| 1.160 |1.160|1.271|1.160|1.271| ns
DIFF_HSTL_I_18_S | 0.978 |0.978|1.058|0.978|1.058| 1.805 |1.805(1.950|1.805|1.950| 1.748 |1.748|1.867|1.748|/1.867| ns
DIFF_HSTL_I_F 0.978 |0.978(1.058|0.978/1.058| 1.611 |1.611|1.762|1.611(1.762| 1.313 |1.313|1.417|1.313|1.417| ns
DIFF_HSTL_I_S 0.978 |0.978(1.058|0.978/1.058| 1.798 |1.798|1.913|1.798(1.913| 1.630 |1.630|1.780|1.630(1.780| ns
DIFF_HSUL_12_F 0.911 |0.911(0.977|0.911|0.977| 1.573 |1.573|1.703|1.573|1.703| 1.222 |1.222|1.335|1.222(1.335| ns
DIFF_HSUL_12_S 0.911 |0.911(0.977|0.911|0.977| 1.711 |1.711|1.864|1.711|1.864| 1.536 |1.536|1.665|1.536|1.665| ns
DIFF_SSTL12_F 0.906 |0.906(0.977|0.906|0.977| 1.643 |1.643|1.792|1.643|1.792| 1.285 |1.285|1.423|1.285(1.423| ns
DIFF_SSTL12_S 0.906 |0.906(0.977|0.906|0.977| 1.784 |1.784|1.948|1.784|1.948| 1.567 |1.567|1.706|1.567|1.706| ns
DIFF_SSTL135_F 0.927 |0.927(0.995|0.927|0.995| 1.625 |1.625|1.765|1.625|1.765| 1.341 |1.341|1.458|1.341(1.458| ns
DIFF_SSTL135_II_F | 0.927 |0.927|0.995|0.927|0.995| 1.623 |1.623|1.770|1.623|1.770| 1.325 |1.325|1.470|1.325|1.470| ns
DIFF_SSTL135_11_S | 0.927 |0.927|0.995|0.927|0.995| 1.768 |1.768(1.916|1.768|1.916| 1.722 |1.722|1.911|1.722|1.911| ns
DIFF_SSTL135_S 0.927 |0.927|0.995|0.927|0.995| 1.869 |1.869|2.025|1.869(2.025| 1.814 |1.814|1.976|1.814(1.976| ns
DIFF_SSTL15_F 0.928 |0.928(1.020|0.928|1.020| 1.628 |1.628|1.771|1.628|1.771| 1.374 |1.374|1.483|1.374|1.483| ns
DIFF_SSTL15_II_F | 0.928 |0.928|1.020|0.928(1.020| 1.622 |1.622(1.778|1.622|1.778| 1.356 |1.356|1.442|1.356|1.442| ns
DIFF_SSTL15_1I_S | 0.928 |0.928|1.020|0.9281.020| 1.821 |1.821(1.987|1.821|1.987| 1.895 |1.895|2.047|1.895|2.047| ns
DIFF_SSTL15_S 0.928 |0.928(1.020|0.928|1.020| 1.824 |1.824|1.977|1.824(1.977| 1.743 |1.743|1.907|1.743|1.907| ns
DIFF_SSTL18 II_F | 0.961 [0.961|1.038|0.961|1.038| 1.729 |1.729(1.880|1.729|1.880| 1.377 |1.377|1.492|1.377|1.492| ns
DIFF_SSTL18_ II_S | 0.961 [0.961|1.038|0.961|1.038| 1.796 |1.796(1.965|1.796|1.965| 1.616 |1.616|1.800|1.616|/1.800| ns
DIFF_SSTL18_I_F 0.961 |0.961(1.038|0.961|1.038| 1.609 |1.609|1.755|1.609|1.755| 1.220 |1.220|1.313|1.220(1.313| ns
DIFF_SSTL18 I_S | 0.961 |0.961|1.038|0.961|1.038| 1.786 |1.786(1.942|1.786|1.942| 1.677 |1.677|1.836|1.677|1.836| ns
HSTL_I_18_F 0.947 |0.947(1.021|0.947|1.021| 1.574 |1.574|1.718|1.574(1.718| 1.160 |1.160|1.271|1.160(1.271| ns
HSTL_1_18_S 0.947 |0.947(1.021|0.947|1.021| 1.805 |1.805|1.950|1.805|1.950| 1.748 |1.748|1.867|1.748|1.867| ns
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Table 28: 10B High Density (HD) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_1I TouTBUF_DELAY_O_PAD TouTBUF_DELAY_TD_PAD
1/0 Standards |0.90v| 0.85V 0.72v |0.90V| 0.85V 0.72V |0.90V| 0.85V 0.72V  |Units
-3 2| 1| -2 |1 -3 2| 1| -2 | -1 -3 2| 1| 2|2

LVCMOS33_S_8 1.154 (1.154(1.213|1.154(1.213| 2.929 |2.929(3.260|2.929|3.260| 2.260 |2.260|2.532|2.260|2.532| ns
LVDS_25 1.003 |1.003/1.116|1.003(1.116| N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | ns
LVPECL 1.003 [1.003/1.116|1.003(1.116| N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | ns
LVTTL_F_12 1.164 |1.164|1.223|1.164|1.223| 2.415 |2.415|2.651|2.415|2.651| 1.754 |1.754|1.915|1.754|1.915| ns
LVTTL_F_16 1.164 |1.164|1.223|1.164|1.223| 2.464 |2.464|2.732|2.464|2.732| 1.750 |1.750|1.986|1.750|1.986| ns
LVTTL_F_4 1.164 |1.164|1.223|1.164|1.223| 2.541 |2.541|2.765|2.541|2.765| 1.932 [1.932|2.135|1.932|2.135| ns
LVTTL_F_8 1.164 |1.164/1.223|1.164|1.223| 2.582 |2.582|2.787|2.582|2.787| 1.910 |1.910|2.063|1.910|2.063| ns
LVTTL_S_12 1.164 |1.164(1.223|1.164|1.223| 2.731 |2.731(3.075|2.731|3.075| 2.072 |2.072|2.343|2.072|2.343| ns
LVTTL_S_16 1.164 (1.164(1.223|1.164|1.223| 2.714 |2.714(3.024|2.714|3.024| 2.028 |2.028|2.232|2.028|2.232| ns
LVTTL_S_4 1.164 |1.164|1.223|1.164(1.223| 2.999 [2.999|3.340|2.999|3.340| 2.320 |2.320|2.610|2.320|2.610| ns
LVTTL_S_8 1.164 |1.164/1.223|1.164|1.223| 2.929 [2.929|3.260|2.929|3.260| 2.260 |2.260|2.532|2.260|2.532| ns
SLVS_400_25 1.020 [1.020/1.136|1.020(1.136| N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | ns
SSTL12_F 0.780 |0.780|0.867|0.780|0.867 | 1.643 |1.643|1.792|1.643|1.792| 1.285 |1.285|1.423|1.285(1.423| ns
SSTL12_S 0.780 |0.780|0.867|0.780|0.867 | 1.784 |1.784|1.948|1.784|1.948| 1.567 |1.567|1.706|1.567|1.706| ns
SSTL135_F 0.798 |0.798(0.881|0.798/0.881| 1.625 |1.625|1.765|1.625(1.765| 1.341 |1.341|1.458(1.341|1.458| ns
SSTL135_II_F 0.798 |0.798(0.881|0.798/0.881| 1.623 |1.623|1.770|1.623|1.770| 1.325 |1.325|1.470(1.325(1.470| ns
SSTL135_I11_S 0.798 |0.798/0.881(0.798/0.881| 1.768 |1.768|1.916|1.768(1.916| 1.722 |1.722(1.911|1.722|1.911| ns
SSTL135_S 0.798 |0.798/0.881|0.798/0.881| 1.869 |1.869|2.025|1.869(2.025| 1.814 |1.814|1.976(1.814(1.976| ns
SSTL15_F 0.838 |0.838/0.880|0.838/0.880| 1.612 |1.612|1.754|1.612|1.754| 1.357 |1.357|1.464|1.357|1.464| ns
SSTL15_II_F 0.838 |0.838/0.880|0.838/0.880| 1.622 |1.622|1.778|1.622|1.778| 1.356 |1.356|1.442|1.356|1.442| ns
SSTL15_11_S 0.838 |0.838/0.880|0.838/0.880| 1.821 |1.821|1.987|1.821(1.987| 1.895 |1.895|2.047|1.895|2.047| ns
SSTL15_S 0.838 |0.838/0.880|0.838/0.880| 1.824 |1.824|1.977|1.824(1.977| 1.743 |1.743|1.907|1.743|1.907| ns
SSTL18_II_F 0.947 |0.947|1.021(0.947|1.021| 1.729 |1.729|1.880|1.729(1.880| 1.377 |1.377|1.492|1.377|1.492| ns
SSTL18_II_S 0.947 |0.947(1.021|0.947|1.021| 1.796 |1.796|1.965|1.796|1.965| 1.616 |1.616|1.800|1.616(1.800| ns
SSTL18_I_F 0.947 |0.947|1.021(0.947|1.021| 1.609 [1.609|1.755|1.609|1.755| 1.220 |1.220(1.313|1.220|1.313| ns
SSTL18 I_S 0.947 |0.947(1.021|0.947|1.021| 1.786 |1.786|1.942|1.786(1.942| 1.677 |1.677|1.836|1.677|1.836| ns
SUB_LVDS 1.002 |1.002|1.036|1.002(1.036| N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A | ns
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I0B High Performance (HP) Switching Characteristics

Table 29: 10B High Performance (HP) Switching Characteristics

TINBUF_DELAY_PAD_I TouTBUF_DELAY_O_PAD TouTBUF_DELAY_TD_PAD
1/0 Standards |0.90v| 0.85V 0.72vV  |0.90V| 0.85V 0.72V  |0.90V| 0.85V 0.72V  |Units
-3 2| -1 | 2| 1 -3 2| -1 -2 4 -3 2| -1 -2 4

DIFF_HSTL_I_12_F 0.394 |0.394/0.402|0.394|0.402| 0.423 |0.423|0.443|0.423|0.443| 0.553 |0.553|0.582|0.553|0.582| ns
DIFF_HSTL_I_12_M 0.394 |0.3940.402|0.394/0.402| 0.552 |0.552|0.583|0.552|0.583| 0.641 |0.641|0.679|0.641|0.679| ns
DIFF_HSTL_I_12_S 0.394 |0.394/0.402|0.394/0.402| 0.752 |0.752|0.800|0.752|0.800| 0.813 |0.813|0.868|0.813|0.868| ns
DIFF_HSTL_I_18_F 0.319 |0.319/0.339/0.319/0.339| 0.456 |0.456|0.474|0.456|0.474| 0.576 |0.576|0.606|0.576|0.606| ns
DIFF_HSTL_I_18_M 0.319 |0.319/0.339/0.319/0.339| 0.570 |0.570|0.603|0.570|0.603| 0.653 |0.653|0.692|0.653|0.692| ns
DIFF_HSTL_I_18_S 0.319 |0.319/0.339/0.319/0.339| 0.782 |0.782|0.834|0.782|0.834| 0.816 |0.816|0.871|0.816|0.871| ns
DIFF_HSTL_I_DCI_12_F | 0.394 |0.394|0.402|0.394|0.402| 0.406 |0.406|0.429|0.406|0.429| 0.534 |0.534/0.564|0.534|0.564| ns
DIFF_HSTL_I_DCI_12_M| 0.394 |0.394|0.402|0.394|0.402| 0.557 |0.557|0.587|0.557|0.587| 0.653 |0.653/0.694|0.653|0.694| ns
DIFF_HSTL_I_DCI_12_S|0.394 |0.394|0.402|0.394|0.402| 0.755 |0.755|0.806|0.755|0.806| 0.842 |0.842/0.907|0.842|0.907| ns
DIFF_HSTL_I_DCI_18 F | 0.323 |0.323|0.339|0.323|0.339| 0.445 |0.445|0.461|0.445|0.461| 0.566 |0.566/0.595|0.566|0.595| ns
DIFF_HSTL_I_DCI_18_M| 0.323 |0.323|0.339|0.323/0.339| 0.555 |0.555|0.586|0.555|0.586| 0.643 |0.643/0.684|0.643|0.684| ns
DIFF_HSTL_I_DCI_18_ S| 0.323 |0.323|0.339|0.323/0.339| 0.762 |0.762|0.818|0.762|0.818| 0.836 |0.836/0.900|0.836/0.900| ns
DIFF_HSTL_I_DCI_F 0.397 |0.397/0.417/0.397|0.417| 0.431 |0.431|0.445|0.431|0.445| 0.555 |0.555|0.575|0.555|0.575| ns
DIFF_HSTL_I_DCI_M 0.397 |0.397/0.417/0.397/|0.417| 0.553 |0.553|0.583|0.553|0.583| 0.644 |0.644|0.684|0.644|0.684| ns
DIFF_HSTL_I_DCI_S 0.397 |0.397/0.417/0.397/|0.417| 0.767 |0.767|0.823|0.767|0.823| 0.848 |0.848|0.912|0.848|0.912| ns
DIFF_HSTL_I_F 0.404 |0.4040.417|0.404|0.417| 0.423 |0.423|0.443|0.423|0.443| 0.549 |0.549|0.581|0.549|0.581| ns
DIFF_HSTL_I_M 0.404 |0.404/0.417|0.404/0.417| 0.555 |0.555|0.586|0.555|0.586| 0.640 |0.640|0.677|0.640|0.677| ns
DIFF_HSTL_I_S 0.404 |0.404/0.417|0.404/0.417| 0.767 |0.767|0.818|0.767|0.818| 0.811 |0.811|0.866|0.811|0.866| ns
DIFF_HSUL_12_DCI_F |0.381 |0.381|0.400|0.381|0.400| 0.425 |0.425|0.443|0.425|0.443| 0.558 |0.558/0.586|0.558|0.586| ns
DIFF_HSUL_12_DCI_M |0.381 |0.381|0.400|0.381|0.400| 0.557 |0.557|0.587|0.557|0.587| 0.653 |0.653/0.694|0.653|0.694| ns
DIFF_HSUL_12_DCI_S |0.381 |0.381|0.400|0.381|0.400| 0.737 |0.737|0.787|0.737|0.787| 0.822 |0.822/0.885|0.822|0.885| ns
DIFF_HSUL_12_F 0.394 |0.3940.402|0.394|0.402| 0.412 |0.412|0.430|0.412|0.430| 0.538 |0.538|0.566|0.538|0.566| ns
DIFF_HSUL_12_M 0.394 |0.394/0.402|0.394|0.402| 0.552 |0.552|0.583|0.552|0.583| 0.641 |0.641|0.679|0.641|0.679| ns
DIFF_HSUL_12_S 0.394 |0.3940.402|0.394|0.402| 0.752 |0.752|0.800|0.752|0.800| 0.813 |0.813|0.868|0.813|0.868| ns
DIFF_POD10_DCI_F 0.411 |0.411/0.430/0.411|0.430| 0.425 |0.425|0.444|0.425|0.444| 0.555 |0.555|0.584|0.555|0.584| ns
DIFF_POD10_DCI_M 0.411 |0.411/0.430/0.411|0.430| 0.542 |0.542|0.571|0.542|0.571| 0.640 |0.640|0.681|0.640|0.681| ns
DIFF_POD10_DCI_S 0.411 |0.411/0.430/0.411|0.430| 0.754 |0.754/0.815|0.754/0.815| 0.850 |0.850|0.917|0.850|0.917| ns
DIFF_POD10_F 0.411 |0.411/0.433|0.411|0.433| 0.438 |0.438|0.459|0.438|0.459| 0.569 |0.569|0.601|0.569|0.601| ns
DIFF_POD10_M 0.411 |0.411/0.433/0.411|0.433| 0.538 |0.538|0.568|0.538|0.568| 0.630 |0.630|0.667|0.630|0.667| ns
DIFF_POD10_S 0.411 |0.411/0.433|0.411|0.433| 0.766 |0.766|0.821|0.766|0.821| 0.836 |0.836|0.894|0.836|0.894| ns
DIFF_POD12_DCI_F 0.407 |0.407|0.432|0.407|0.432| 0.425 |0.425|0.443|0.425|0.443| 0.558 |0.558|0.586|0.558|0.586| ns
DIFF_POD12_DCI_M 0.407 |0.407|0.432|0.407|0.432| 0.543 |0.543|0.572|0.543|0.572| 0.638 |0.638|0.678|0.638|0.678| ns
DIFF_POD12_DCI_S 0.407 |0.407|0.432|0.407|0.432| 0.772 |0.772/0.822(0.772|0.822| 0.862 |0.862|0.929|0.862|0.929| ns
DIFF_POD12_F 0.409 |0.4090.430/0.409|0.430| 0.455 |0.455|0.476|0.455|0.476| 0.595 |0.595|0.626|0.595|0.626| ns
DIFF_POD12_M 0.409 |0.4090.430/0.409|0.430| 0.551 |0.551|0.582|0.551|0.582| 0.641 |0.641|0.679|0.641|0.679| ns
DIFF_POD12_S 0.409 |0.4090.430/0.409|0.430| 0.767 |0.767(0.817|0.767|0.817| 0.832 |0.832|0.889|0.832|0.889| ns
DIFF_SSTL12_DCI_F 0.381 |0.381/0.400/0.381|0.400| 0.425 |0.425|0.443|0.425|0.443| 0.558 |0.558|0.586|0.558|0.586| ns
DIFF_SSTL12_DCI_M 0.381 |0.381/0.400/0.381|0.400| 0.557 |0.557|0.587|0.557|0.587| 0.654 |0.654|0.694|0.654|0.694| ns
DIFF_SSTL12_DCI_S 0.381 |0.381/0.400/0.381|0.400| 0.754 |0.754/0.803|0.754|0.803| 0.842 |0.842|0.908|0.842|0.908| ns
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Table 29: 10B High Performance (HP) Switching Characteristics (Cont’d)

TINBUF_DELAY_PAD_I TouTBUF_DELAY_O_PAD TouTBUF_DELAY_TD_PAD
1/0 Standards |0.90v| 0.85V 0.72vV  |0.90V| 0.85V 0.72v  |0.90V| 0.85V 0.72V  |Units
-3 2| -1 | 2| 1 -3 2| -1 -2 4 -3 2| -1 -2 4

DIFF_SSTL12_F 0.394 |0.394/0.402|0.394/0.402| 0.412 |0.412|0.430|0.412|0.430| 0.538 |0.538|0.566|0.538|0.566| ns
DIFF_SSTL12_M 0.394 |0.3940.402|0.394|0.402| 0.553 |0.553|0.584|0.553|0.584| 0.641 |0.641|0.676|0.641|0.676| ns
DIFF_SSTL12_S 0.394 |0.394/0.402|0.394/0.402| 0.758 |0.758/0.808|0.758|0.808| 0.823 |0.823|0.879|0.823|0.879| ns
DIFF_SSTL135_DCI_F |0.371|0.371|0.402|0.371|0.402| 0.411 |0.411|0.428|0.411|0.428| 0.537 |0.537/0.565|0.537|0.565| ns
DIFF_SSTL135_DCI_M |0.371 |0.371|0.402|0.371/0.402| 0.551 |0.551|0.582|0.551|0.582| 0.645 |0.645/0.685|0.645|0.685| ns
DIFF_SSTL135_DCI_S |0.371|0.371|0.402|0.371|0.402| 0.746 |0.746|0.799|0.746|0.799| 0.829 |0.829/0.893|0.829|0.893| ns
DIFF_SSTL135_F 0.375 |0.375/0.402|0.375|0.402| 0.408 |0.408|0.428|0.408|0.428| 0.528 |0.528|0.561|0.528|0.561| ns
DIFF_SSTL135_M 0.375|0.375/0.402|0.375|0.402| 0.555 |0.555|0.585|0.555|0.585| 0.641 |0.641|0.679|0.641|0.679| ns
DIFF_SSTL135_S 0.375|0.375/0.402|0.375|0.402| 0.772 |0.772|0.823|0.772|0.823| 0.827 |0.827|0.878|0.827|0.878| ns
DIFF_SSTL15_DCI_F 0.397 |0.397/0.417/0.397|0.417| 0.412 |0.412|0.429|0.412|0.429| 0.531 |0.531|0.563|0.531|0.563| ns
DIFF_SSTL15_DCI_M 0.397 |0.397/0.417/0.397/|0.417| 0.553 |0.553|0.583|0.553|0.583| 0.645 |0.645|0.685|0.645|0.685 ns
DIFF_SSTL15_DCI_S 0.397 |0.397/0.417/0.397|0.417| 0.768 |0.768|0.822|0.768|0.822| 0.847 |0.847|0.912|0.847|0.912| ns
DIFF_SSTL15_F 0.404 |0.404/0.417|0.404|0.417| 0.424 |0.424|0.445|0.424|0.445| 0.551 |0.551|0.577|0.551|0.577| ns
DIFF_SSTL15_M 0.404 |0.4040.417|0.404/0.417| 0.554 |0.554|0.585|0.554|0.585| 0.639 |0.639|0.677|0.639|0.677| ns
DIFF_SSTL15_S 0.404 |0.4040.417|0.404|0.417| 0.767 |0.767|0.817|0.767|0.817| 0.813 |0.813|0.867|0.813|0.867| ns
DIFF_SSTL18 I_DCI_F |0.320 |0.320|0.336|0.320|0.336| 0.445 |0.445|0.461|0.445|0.461| 0.566 |0.566/0.595|0.566|0.595| ns
DIFF_SSTL18 I_DCI_M |0.320 |0.320|0.336|0.320|0.336| 0.554 |0.554|0.585|0.554|0.585| 0.644 |0.644/0.683|0.644|0.683| ns
DIFF_SSTL18 I_DCI_S |0.320 |0.320|0.336|0.320|0.336| 0.762 |0.762|0.818|0.762|0.818| 0.837 |0.837/0.899|0.837|0.899| ns
DIFF_SSTL18_I_F 0.316 |0.316/0.336/0.316|0.336| 0.454 |0.454|0.476|0.454|0.476| 0.578 |0.578|0.608|0.578|0.608| ns
DIFF_SSTL18_ I_M 0.316 |0.316/0.336/0.316/0.336| 0.571 |0.571|0.603|0.571|0.603| 0.652 |0.652|0.692|0.652|0.692| ns
DIFF_SSTL18 I_S 0.316 |0.316/0.336/0.316/0.336| 0.782 |0.782|0.835|0.782|0.835| 0.816 |0.816|0.870|0.816|0.870| ns
HSLVDCI_15_F 0.393 |0.393/0.415/0.393|0.415| 0.425 |0.425|0.443|0.425|0.443| 0.548 |0.548|0.579|0.548|0.579| ns
HSLVDCI_15_M 0.393 |0.393/0.415/0.393|0.415| 0.552 |0.552|0.581|0.552|0.581| 0.644 |0.644|0.684|0.644|0.684| ns
HSLVDCI_15_S 0.393 |0.393/0.415/0.393|0.415| 0.748 |0.748/0.802|0.748|0.802| 0.827 |0.827|0.890|0.827|0.890| ns
HSLVDCI_18_F 0.424 |0.4240.447|0.424|0.447| 0.445 |0.445|0.461|0.445|0.461| 0.566 |0.566|0.595|0.566|0.595 ns
HSLVDCI_18_M 0.424 |0.4240.447|0.424|0.447| 0.567 |0.567|0.598|0.567|0.598| 0.658 |0.658|0.699|0.658|0.699| ns
HSLVDCI_18_S 0.424 |0.4240.447|0.424|0.447| 0.761 |0.761|0.817|0.761|0.817| 0.836 |0.836|0.900|0.836|0.900| ns
HSTL_I_12_F 0.3780.378/0.399/0.378/0.399| 0.423 |0.423|0.443|0.423|0.443| 0.553 |0.553|0.582|0.553|0.582| ns
HSTL_I_12_M 0.378|0.378/0.399/0.378/0.399| 0.551 |0.551|0.582|0.551|0.582| 0.642 |0.642|0.679|0.642|0.679| ns
HSTL_I_12_S 0.378|0.378/0.399/0.378/0.399| 0.750 |0.750|0.799|0.750(0.799| 0.813 |0.813|0.868|0.813|0.868| ns
HSTL_I_18 F 0.322 |0.322|0.339/0.322|0.339| 0.456 |0.456|0.474|0.456|0.474| 0.576 |0.576|0.606|0.576|0.606| ns
HSTL_I_18_M 0.322 0.322|0.339/0.322|0.339| 0.569 |0.569|0.602|0.569|0.602| 0.653 |0.653|0.692|0.653|0.692| ns
HSTL_I_18_S 0.3220.322|0.339/0.322|0.339| 0.781 |0.781|0.833|0.781|0.833| 0.816 |0.816|0.871|0.816|0.871| ns
HSTL_I_DCI_12_F 0.3780.378/0.399/0.378/0.399| 0.406 |0.406|0.429|0.406|0.429| 0.534 |0.534|0.564|0.534|0.564| ns
HSTL_I_DCI_12_M 0.378|0.378/0.399/0.378/0.399| 0.556 |0.556|0.586|0.556|0.586| 0.654 |0.654|0.694|0.654|0.694| ns
HSTL_I_DCI_12_S 0.3780.378/0.399/0.378/0.399| 0.754 |0.754/0.803|0.754|0.803| 0.842 |0.842|0.907|0.842|0.907| ns
HSTL_I_DCI_18 F 0.321 0.321/0.339/0.321|0.339| 0.445 |0.445|0.461|0.445|0.461| 0.566 |0.566|0.595|0.566|0.595 ns
HSTL_I_DCI_18_M 0.3210.321/0.339/0.321|0.339| 0.554 |0.554|0.585|0.554|0.585| 0.643 |0.643|0.684|0.643|0.684| ns
HSTL_I_DCI_18_S 0.3210.321/0.339/0.321/0.339| 0.761 |0.761|0.817|0.761|0.817| 0.836 |0.836|0.900|0.836|0.900| ns
HSTL_I_DCI_F 0.393 |0.393/0.415/0.393|0.415| 0.431 |0.431|0.445|0.431|0.445| 0.555 |0.555|0.575|0.555|0.575| ns
HSTL_I_DCI_M 0.393 |0.393/0.415/0.393|0.415| 0.552 |0.552|0.581|0.552|0.581| 0.644 |0.644|0.684|0.644|0.684| ns
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Output Delay Measurement Methodology

Output delays are measured with short output traces. Standard termination was used for all testing. The
propagation delay of the trace is characterized separately and subtracted from the final measurement, and
is therefore not included in the generalized test setups shown in Figure 1 and Figure 2.

VREF

Output RREF

VMEAS (voltage level when taking delay measurement)

— CReF (probe capacitance)

X16654-101316

Figure 1: Single-Ended Test Setup

Output

s

—— Crer Rrer Vieas

X16640-101316

Figure 2: Differential Test Setup

Parameters Vrer, Rrers Crer @and Vieas fully describe the test conditions for each I/O standard. The most
accurate prediction of propagation delay in any given application can be obtained through IBIS
simulation, using this method:

1.
2.
3.

Simulate the output driver of choice into the generalized test setup using values from Table 32.
Record the time to Vpgas.

Simulate the output driver of choice into the actual PCB trace and load using the appropriate IBIS
model or capacitance value to represent the load.

Record the time to Vpgas.

Compare the results of step 2 and step 4. The increase or decrease in delay yields the actual
propagation delay of the PCB trace.
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Table 42: Global Clock Input to Output Delay With MMCM

Speed Grade and
Vceint Operating Voltages

Symbol Description Device 0.90V 0.85V 0.72Vv Units
-3 -2 -1 -2 -1
SSTL15 Global Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with MMCM.
Tickormmemcc | Global clock input and output XCKU3P 1.98 1.98 2.17 2.66 2.66 ns
flip-flop with MMCM. XCKUSP | 1.98 | 1.98 2.17 2.66 | 2.66 | ns
XCKU9P 2.15 2.15 2.36 2.86 2.86 ns
XCKU11P 2.64 2.64 2.96 3.25 3.55 ns
XCKU13P 2.18 2.18 2.38 2.88 2.90 ns
XCKU15P 2.44 2.44 2.66 3.19 3.19 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 170 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

The pin-to-pin numbers in Table 43 and Table 44 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 43: Global Clock Input Setup and Hold With 3.3V HD 1/0 without MMCM

Speed Grade and

Vceeint Operating Voltages

Symbol Description Device 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1

Input Setup and Hold Time Relative to Global Clock Input Signal using SSTL15 Standard.(1)(2)(3)

Tpsep KU3P Global clock input and | Setup 1.40 2.28 2.38 2.56 2.65 ns

Touen input flip-flop (or latch) o~ XCKUSP o T 26 | 045 | —0.45 | ns
PHFD_KU3P without MMCM. e e e e T

T Setu 1.40 2.28 2.38 2.56 2.65 ns
PSFD_KUS5P p XCKUSP

TPHFD_ KUSP Hold -0.36 | -0.36 | -0.36 | —-0.15 | —0.15 ns

T Setu 0.96 1.79 1.86 1.93 2.02 ns
PSFD_KU9P p XCKUOP

TPHFD_KUQP Hold —0.05 —0.05 —0.05 0.27 0.42 ns

T Setu 1.28 2.01 2.07 2.59 2.59 ns
PSFD_KU11P p XCKU11P

TPHFD_KUllP Hold —-0.29 —-0.29 —-0.29 —0.09 0.19 ns

T Setu 0.96 1.79 1.85 1.92 2.01 ns
PSFD_KU13P p XCKU13P

TPHFD._KU13P Hold -0.04 | —0.04 | —0.04 | 0.27 0.43 ns

T Setu 1.41 2.29 2.38 2.57 2.65 ns
PSFD_KU15P p XCKU15P

TpHFD_KU15P Hold -0.38 -0.38 -0.38 -0.19 -0.19 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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+V P
A Single-Ended
Peak-to-Peak
N Y \Voltage
0

X16653-101316

Figure 3: Single-Ended Peak-to-Peak Voltage

+V —]

N , \ / \ / \ Differential
0 Peak-to-Peak
\ Voltage
— S S '

-V —

Differential peak-to-peak voltage = (Single-ended peak-to-peak voltage) x 2
X16639-101316

Figure 4: Differential Peak-to-Peak Voltage
Table 48 and Table 49 summarize the DC specifications of the GTH transceivers input and output clocks in
Kintex UltraScale+ FPGAs. Consult the UltraScale Architecture GTH Transceiver User Guide (UG576) for

further information.

Table 48: GTH Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max | Units
VIDIFF Differential peak-to-peak input voltage. 250 — 2000 mV
Rin Differential input resistance. - 100 - Q
CexT Required external AC coupling capacitor. - 10 - nF

Table 49: GTH Transceiver Clock Output Level Specification

Symbol Description Conditions Min Typ Max | Units
VoL Output Low voltage for P and N. | Rt = 1002 across P and N signals 100 — 330 mV
VoH Output High voltage for P and N. | Rt = 1002 across P and N signals 500 - 700 mV

Differential output voltage.
VbpouT (P—N), P = High Rt = 100Q across P and N signals 300 — 430 mV
(N—P), N = High

VemouT Common mode voltage. Rt = 100Q across P and N signals 300 — 500 mVv
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Table 56: GTH Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
T Total jitter(3(4) - - 0.20 ul
)25 e 2.5 Gb/s(®)
Do s Deterministic jitter(3®) - — 0.10 ul
T Total jitter(3(4) - - 0.15 ul
125 e - 1.25 Gb/s(?)
Dj1.25 Deterministic jitter(3®) — - 0.06 ul
T Total jitter(3(4) - - 0.10 ul
7500 JEer” 500 Mb/s®
DJs500 Deterministic jitter(3(®#) - - 0.03 ul
Notes:

1. Using same REFCLK input with TX phase alignment enabled for up to four consecutive transmitters (one fully populated
GTH Quad) at the 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.

N GOA

All jitter values are based on a bit-error ratio of 10712,
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.
CPLL frequency at 2.0 GHz and TXOUT_DIV = 8.

Table 57: GTH 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
FoTHRX Serial data rate 0.500 — FoThHmax | Gb/s
RyssT 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 | o 13189 = -6 Gb/s 1|+ _709 - 700 | ppm

Bit rates > 8.0 Gb/s —200 - 200 ppm
SJ Jitter Tolerance(®
JT_s116.375 Sinusoidal jitter (QPLL)(®) 16.375 Gb/s 0.30 - - ul
Jr sns.1 Sinusoidal jitter (QPLL)(3) 15.1 Gb/s 0.30 — — ul
I sinaa Sinusoidal jitter (QPLL)(® 14.1 Gb/s 0.30 - — ul
Jr snsa Sinusoidal jitter (QPLL)(® 13.1 Gb/s 0.30 - - ul
I sn2.s Sinusoidal jitter (QPLL)(3) 12.5 Gb/s 0.30 — — ul
Jr si13 Sinusoidal jitter (QPLL)(® 11.3 Gb/s 0.30 - — ul
J1_s310.32_opLL | Sinusoidal jitter (QPLL)(® 10.32 Gb/s 0.30 - - ul
JT s110.32 cpLL | Sinusoidal jitter (CPLL)(®) 10.32 Gb/s 0.30 — — ul
J1_s39.953 gpLL | Sinusoidal jitter (QPLL)(®) 9.953 Gb/s 0.30 - — ul
J1_s39.953 cpLL | Sinusoidal jitter (CPLL)(® 9.953 Gb/s 0.30 - - ul
Jr si8.0 Sinusoidal jitter (QPLL)(®) 8.0 Gb/s 0.42 - - ul
JT_s36.6_CPLL Sinusoidal jitter (CPLL)(3) 6.6 Gb/s 0.44 - — ul
Jr s15.0 Sinusoidal jitter (CPLL)(3) 5.0 Gb/s 0.44 - - ul
T sia.25 Sinusoidal jitter (CPLL)(®) 4.25 Gb/s 0.44 — — ul
Jr s13.2 Sinusoidal jitter (CPLL)(3) 3.2 Gh/s® 0.45 - - ul
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GTY Transceiver Specifications

The UltraScale Architecture and Product Overview (DS890) lists the Kintex UltraScale+ FPGAs that include

the GTY tra

nsceivers.

GTY Transceiver DC Input and Output Levels

Table 59 and Table 60 summarize the DC specifications of the GTY transceivers in Kintex UltraScale+
FPGAs. Consult the UltraScale Architecture GTY Transceiver User Guide (UG578) for further information.

Table 59: GTY Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
>10.3125 Gb/s 150 - 1250 mV
Differential peak-to-peak input
DVpp|N VOltage (external AC Coupled) 6.6 Gb/s to 10.3125 Gb/s 150 — 1250 mVv
< 6.6 Gb/s 150 — 2000 mV
Single-ended input voltage.
VIN Voltage measured at the pin 5(: coupIeE 1.2v —400 — VyveTtavtT | MV
referenced to GND. MGTAVTT = =
Vemin Common mode input voltage \[/)EG(;Z?/S_:_GE 1.2V - 2/3 VyaTavTT — mV
D Differential peak-to-peak output | Transmitter output swing 800 _ . mv
VPPOUT | yoltage® is set to 11111
When remote RX is
terminated to GND VmeTavTT/2 = Dyppout/4 mv
Vv Common mode output voltage: When remote RX Vv _D /2 mv
CMOUTDC | DC coupled (equation based) termination is floating MGTAVTT — =VPPOUT
When remote RX is v DyppouT (VMGTAVTT‘VRXJERM) mv
terminated to Vgy tgrw(® | "METAVIT 4~ 2
Common mode output voltage: .
VemouTac | ac coupled Equation based VmeTavTT — Dyvppout/2 mv
Rin Differential input resistance — 100 — Q
Rout Differential output resistance — 100 — Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - - 10 ps
CexT Recommended external AC coupling capacitor(3® — 100 — nF
Notes:

1. The output swing and pre-emphasis levels are programmable using the GTY transceiver attributes discussed in the
UltraScale Architecture GTY Transceiver User Guide (UG578) and can result in values lower than reported in this table.

2. Vpx_TerMm IS the remote RX termination voltage.
3. Other values can be used as appropriate to conform to specific protocols and standards.
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Table 68: GTY Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
T Total jitter(® — - 0.20 ul
7320 e 3.20 Gb/s(®)
Dj3.20 Deterministic jitter(3®) - — 0.10 ul
T Total jitter(®®) - - 0.20 ul
25 : 2.5 Gb/s(®)
Do s Deterministic jitter(3“) - - 0.10 ul
T Total jitter(3®) — — 0.15 ul
125 ! 1.25 Gb/s(™)
Dj1.25 Deterministic jitter(3(®#) - - 0.06 ul
T Total jitter(® — - 0.10 ul
7500 ! 500 Mb/s(®)
D500 Deterministic jitter(3®) — — 0.03 ul
Notes:

1. Using same REFCLK input with TX phase alignment enabled for up to four consecutive transmitters (one fully populated
GTY Quad) 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.

®NOoOGOA

DS922 (v1.2) April 11, 2017
Preliminary Product Specification

All jitter values are based on a bit-error ratio of 10712,
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.
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Table 69: GTY Transceiver Receiver Switching Characteristics

Symbol Description Condition Min Typ Max Units
FGTYRX Serial data rate 0.500 — FGTYMAX Gb/s
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
Bit rates > 6.6 Gb/s
RxppmTOL Data/REFCLK PPM offset tolerance and < 8.0 Gb/s —700 - 700 ppm
Bit rates > 8.0 Gh/s —200 - 200 ppm
SJ Jitter Tolerance(®
I s132.75 Sinusoidal jitter (QPLL)(®) 32.75 Gb/s 0.30 - - ul
Jr sies.21 Sinusoidal jitter (QPLL)(® 28.21 Gb/s 0.30 - - ul
J1_s116.375 Sinusoidal jitter (QPLL)(® 16.375 Gb/s 0.30 - - ul
JT sis.0 Sinusoidal jitter (QPLL)(®) 15.0 Gb/s 0.30 - - ul
I sinaa Sinusoidal jitter (QPLL)(® 14.1 Gb/s 0.30 - — ul
Jr snsza Sinusoidal jitter (QPLL)(® 13.1 Gb/s 0.30 - - ul
I sn2.s Sinusoidal jitter (QPLL)(3) 12.5 Gb/s 0.30 — — ul
Jr si13 Sinusoidal jitter (QPLL)(® 11.3 Gb/s 0.30 - — ul
J1_s310.32_opLL | Sinusoidal jitter (QPLL)(® 10.32 Gb/s 0.30 - - ul
JT s110.32 cpLL | Sinusoidal jitter (CPLL)(®) 10.32 Gb/s 0.30 — — ul
‘]T_SJ9.953_QPLL Sinusoidal jitter (QPLL)(3) 9.953 Gbh/s 0.30 — — Ul
J1_s39.953 cpLL | Sinusoidal jitter (CPLL)(®) 9.953 Gb/s 0.30 - - ul
Jr sis.0 Sinusoidal jitter (CPLL)(3) 8.0 Gb/s 0.42 - - ul
Jr sie6 Sinusoidal jitter (CPLL)(3) 6.6 Gb/s 0.44 - — ul
Jr s15.0 Sinusoidal jitter (CPLL)(3) 5.0 Gb/s 0.44 - - ul
T sia.25 Sinusoidal jitter (CPLL)(®) 4.25 Gb/s 0.44 — — ul
Jr s13.2 Sinusoidal jitter (CPLL)(3) 3.2 Gh/s® 0.45 - - ul
Jr si2s Sinusoidal jitter (CPLL)(3) 2.5 Gb/s®) 0.30 - - ul
I sn.2s Sinusoidal jitter (CPLL)(®) 1.25 Gb/s(®) 0.30 — — ul
J1_s3500 Sinusoidal jitter (CPLL)(3) 500 Mb/s(M 0.30 - - ul
SJ Jitter Tolerance with Stressed Eye(2)
J 3.2 Gbh/s 0.70 - - Ul
T_TISE3.2 Total jitter with stressed eye(®)
‘]T_TJSEG.G 6.6 Gb/s 0.70 — — Ul
J 3.2 Gb/s 0.10 - - ul
T_515E3.2 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 80 MHz.
4. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.
6. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.
7. CPLL frequency at 2.0 GHz and RXOUT_DIV = 8.
8. Composite jitter with RX equalizer enabled. DFE disabled.
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Table 70: GTY Transceiver Protocol List (Cont’d)

Serial Rate

Electrical

Protocol Specification (Gb/s) Compliance
Serial RapidlO RapidlO specification 3.1 1.25-10.3125 Compliant
DisplayPort DP 1.2B CTS 1.62-5.4 Compliant(®)
Fibre channel FC-PI-4 1.0625-14.025 Compliant
SATA Genl, 2, 3 Serial ATA revision 3.0 specification 1.5, 3.0, and 6.0 Compliant
SAS Genl, 2, 3 T10/BSR INCITS 519 3.0, 6.0, and 12.0 Compliant
SFI-5 OIF-SFI5-01.0 0.625 - 12.5 Compliant
Aurora CEI-6G, CEI-11G-LR All rates Compliant
Notes:

1. 25 dB loss at Nyquist without FEC.
2. The transition time of the transmitter is faster than the IEEE Std 802.3-2012 specification.

3. This protocol requires external circuitry to achieve compliance.
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Integrated Interface Block for Interlaken

More information and documentation on solutions using the integrated interface block for Interlaken can
be found at UltraScale Interlaken. The UltraScale Architecture and Product Overview (DS890) lists how
many blocks are in each Kintex UltraScale+ FPGA. This section describes the following Interlaken
configurations.

e 12x12.5 Gb/s protocol and lane logic mode (Table 71).
e 6x25.78125 Gb/s and 6 x 28.21 Gb/s protocol and lane logic mode (Table 72).
e 12 x25.78125 Gb/s lane logic only mode (Table 73).

Kintex UltraScale+ FPGAs in the SFVB784, FFVA676, and FFVA1156 packages are only supported using the
12 x 12.5 Gb/s Interlaken configuration. See Table 62 for the Fgrymax description.

Table 71: Maximum Performance for Interlaken 12 x 12.5 Gb/s Protocol and Lane Logic Mode
Designs

Speed Grade and V¢ nT Operating Voltages

Symbol Description 0.90Vv 0.85v 0.72vVv Units
-3 -2 -1 -2 -1
Receive serializer/
FRX_SERDES_CLK| qosorilizor clock 195.32 195.32 195.32 195.32 195.32 MHz
Transmit
Frx SErDES CLk | serializer/ 195.32 195.32 195.32 195.32 195.32 MHz
N - deserializer clock
Dynamic
Forp cLk reconfiguration 250.00 250.00 250.00 250.00 250.00 MHz
B port clock
Min(D | Max | Min(® | Max |[Min® | Max | Min® | Max | Min(®) | Max
FCORE CLK Interlaken core |35 00|322.27/300.00322.27|300.00|322.27/300.00|322.27|300.00(322.27 MHz
— clock
F Interlaken local |54, 5/322 27/300.00/322.27/300.00 322.27/300.00/322.27/300.00|322.27| MHz
LBUS_CLK bus clock
Notes:

1. These are the minimum clock frequencies at the maximum lane performance.
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Configuration Switching Characteristics

Table 79: Config

uration Switching Characteristics

Speed Grade and
Vceeint Operating Voltages
Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
Power-up Timing Characteristics
TpL Program latency. 7.5 7.5 7.5 7.5 7.5 ms, Max
Power-on reset 65 65 65 65 65 ms, Max
(40 ms maximum ramp rate). 0 0 0 0 0 ms, Min
Tpor Power-on reset with POR override 15 15 15 15 15 ms, Max
(2 ms maximum ramp rate). 5 5 5 5 5 ms, Min
TPROGRAM Program pulse width. 250 250 250 250 250 ns, Min
CCLK Output (Master Mode)
Ticck Master CCLK output delay from INIT_B. 150 150 150 150 150 ns, Min
Tmeekl® Master CCLK clock Low time duty cycle. | 40/60 | 40/60 | 40/60 | 40/60 | 40/60 | %, Min/Max
TmceKkH Master CCLK clock High time duty cycle. | 40/60 | 40/60 | 40/60 | 40/60 | 40/60 | %, Min/Max
. ]lc\/laster SPI/BPI CCLK | XCKU3P, XCKUSP | 125 | 125 | 125 60 60 MHz. Max
requency. All other devices 150 150 150 125 125
FMCCK_START gﬂoﬁﬁgzgfibﬁfreq“ency at start of 2.70 | 2.70 | 2.70 | 2.70 | 2.70 | MHz, Typ
Fucexrol respect £ nominal CCLK. | #15 | #15  #15 | *15 | 215 | %, Max
CCLK Input (Slave Mode)
TscekL Slave CCLK clock minimum Low time. 2.5 2.5 2.5 2.5 2.5 ns, Min
TscckH Slave CCLK clock minimum High time. 2.5 2.5 2.5 2.5 2.5 ns, Min
Slave serial XCKU3P, XCKU5P | 125 125 125 60 60
Fscck SelectMap CCLK : MHz, Max
frequency. All other devices 125 125 125 125 125
EMCCLK Input (Master Mode)
TemcckL External master CCLK Low time. 2.5 2.5 2.5 2.5 2.5 ns, Min
TEMCCKH External master CCLK High time. 2.5 2.5 2.5 2.5 2.5 ns, Min
oo EXtemal master CCLK | XCKU3P, XCKU5P | 125 | 125 | 125 60 60 MHz. Max
requency. All other devices 150 150 150 125 125
Internal Configuration Access Port
FloapcK '(?éeArFf‘é‘é)‘fonﬁgura“O” access port 200 | 200 | 200 | 150 | 150 | MHz, Max
Slave Serial Mode Programming Switching
Tocek/ Teckp DN setup/hold. 3.0/0 | 3.0/0 | 3.0/0 | 4.0/0 | 4.0/0 ns, Min
Teco Doyt clock to out. 8.0 8.0 8.0 9.0 9.0 ns, Max
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Table 79: Configuration Switching Characteristics (Cont’d)

Speed Grade and
Vceeint Operating Voltages
Symbol Description 0.90V 0.85V 0.72V Units
-3 -2 -1 -2 -1
SelectMAP Mode Programming Switching
) XCKU3P, XCKU5P | 4.5/0 | 4.5/0 | 4.5/0 | 8.0/0 | 8.0/0 .
Tswocek/Tsweeko | DI3L:00) setup/hold. 70 - ices | 3.5/0 | 3.5/0 | 3.5/0 | a5/0 | asno | M
Temcscex/ Temecres| CS1_B setup/hold. XCKUS3P, XCI$U5P 45/0 | 4.5/0 | 4.5/0 | 7.0/0 | 7.0/0 ns. Min
All other devices | 4.0/0 | 4.0/0 | 4.0/0 | 5.0/0 | 5.0/0
Terweex/Tsvcekw | RDWR_B setup/hold. XCKUS3P, XCI$U5P 10.0/0 | 10.0/0 | 10.0/0 | 17.0/0 | 17.0/0 ns. Min
All other devices | 10.0/0 | 10.0/0 | 10.0/0 | 11.0/0 | 11.0/0
CSO_B clock to out XCKU3P, XCKU5P 7.0 7.0 7.0 10.0 10.0
Tsickeso Eg;gi?e%l;!l_up resistor All other devices 7.0 7.0 7.0 7.0 7.0 ns, Max
Teves D[31:00] clock to out |XCKU3P, XCKUSP | 8.0 8.0 8.0 | 10.0 | 10.0 ns. Max
in readback. All other devices | 8.0 8.0 8.0 8.0 8.0
Fraccx Readback frequency. XCKUS3P, XCI$U5P 125 125 125 60 60 MHz, Max
All other devices 125 125 125 125 125
Boundary-Scan Port Timing Specifications
Traptek/ TTekTAP TMS and TDI setup/hold. 32%/ 32%/ 32%/ 32%/ 32%/ ns, Min
TrckTDO TCK falling edge to TDO output. 7.0 7.0 7.0 7.0 7.0 ns, Max
Frck TCK frequency. XCRULSP - 66 66 66 >0 >0 MHz, Max
All other devices 66 66 66 66 66
BPI1 Master Flash Mode Programming Switching
e e e R
) XCKU3P, XCKU5P | 4.5/0 | 4.5/0 | 4.5/0 | 8.0/0 | 8.0/0 .
Teeioce/Tepicep | DILS:00F setup/hold. Fh - evices | 3.5/0 | 3.5/0 | 3.5/0 | a5/0 | asno | o M"
SPI1 Master Flash Mode Programming Switching
Tspinee/ Tspiced D[03:00] setup/hold. 3.0/0 | 3.0/0 | 3.0/0 | 4.0/0 | 4.0/0 ns, Min
) XCKU3P, XCKU5P | 4.5/0 | 4.5/0 | 4.5/0 | 8.0/0 | 8.0/0 ]
Tseioce/Tspicep | DIO7:04T setup/hold. 70 devices | 3.5/0 | 3.5/0 | 3.5/0 | a.5/0 | asno | oM
TspiceMm MOSI clock to out. 8.0 8.0 8.0 8.0 8.0 ns, Max
Tspiccec FCS_B clock to out. 8.0 8.0 8.0 8.0 8.0 ns, Max
DNA Port Switching
FONACK DNA port frequency. | 200 | 200 | 200 | 175 | 175 | MMz, Max
STARTUPE3 Ports
T USRCCLKO STARTL_JPE3 USRCCLKO input port to 0.25/ | 0.25/ | 0.25/ | 0.25/ | 0.25/ ns. Min/Max
CCLK pin output delay. 6.00 6.50 7.50 9.00 9.00 ’
Too 53{5350] ports to DO3-D00 pins output 062756/ 0727':'6/ %i%/ (1)028(/) (1)028(/) ns, Min/Max
Tors ([j)TS[S:O] ports to DO3-DO0O0 pins 3-state | 0.25/ | 0.25/ | 0.25/ | 0.25/ | 0.25/ ns, Min/Max
elays. 6.70 7.70 8.40 | 10.00 | 10.00
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Revision History

The following table shows the revision history for this document.

Date

Version

Description of Revisions

04/11/2017

1.2

Updated the Summary description. In Table 1, updated and added data, and updated
Note 7, added Note 8, Note 9, and Note 10. Updated and added data to Table 2, revised
Note 11 and added Note 12 and Note 13. Updated Table 3 and added Note 6. Added
specifications to Table 4 though Table 6. Updated maximum V,cy and Note 1 in Table 18.
Updated the maximum Vgp e in Table 19.

Updated Table 20, Table 21, and Table 22 to production release for the following
devices/speed/temperature grades in Vivado Design Suite 2017.1.

XCKUS3P: -2E, -2I, -1E, -11

XCKUS5P: -2E, -2I, -1E, -11

Added Note 1 to Table 21. Updated Table 23. Updated Table 24 and added Note 2. Added
Table 25. Updated Table 27 and added Note 3. Many revisions to the speed specifications
inTable 28, Table 29, Table 30, Table 33, Table 34, Table 35, Table 40, Table 41, Table 42,
Table 43, Table 44, and Table 45. Updated V| and Vy values in Table 31. In Table 35,
added TMlNPER CLK and Note 1, and revised FREFCLK' Added MMCM_FDPRCLK vax to
Table 38 and PLL_Fpprcik max to Table 39. Updated Table 46. Revised the GTH
Transceiver Specifications and GTH Transceiver Specifications sections. Revised the
Integrated Interface Block for Interlaken and Integrated Interface Block for 100G
Ethernet MAC and PCS sections. Updated the System Monitor Specifications section
including On-Chip Sensor Accuracy and adding Note 3 to Table 76. Removed timing
diagrams from the SYSMON I2C/PMBus Interfaces section. Updated the Configuration
Switching Characteristics section. Removed the eFUSE Programming Conditions table and
added the specifications to Table 2 and Table 3. Updated Table 79. Updated the
Automotive Applications Disclaimer.

05/09/2016

1.1

In Table 1 revised V| for HP 1/0 banks. Updated Note 5 in Table 3. Added values to
Table 7. Added MIPI_DPHY_DCI to Table 9, Table 10, and Table 12. Updated and added
notes in Table 18 and Table 19. Updated Table 20 speed specifications for Vivado Design
Suite 2016.1. Removed Table 23, Video Codec Unit Performance. Updated Table 24.
Expanded and updated Table 27. Updated Table 28 and Table 29. Updated Table 31 and
Table 32 with MIPI D-PHY values. Updated Table 31 and Table 32. In Table 33, added the
Block RAM and FIFO Clock-to-Out Delays section. Updated Table 40 to Table 44. Revised
the symbol names in Table 43. Revised typical values in Table 48. Updated the -2 (0.72V)
and -1 (0.72V) values in Table 50. Added Table 53 and Table 65. Added Note 2 to
Table 59. Revised Table 67. Revised data and added notes to Table 62, Table 71, and
Table 74. Revised INL in Table 76. Added notes to Table 77 and Table 78. Many revised
sections in Table 79.

11/24/2015

1.0

Initial Xilinx release.
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Notice of Disclaimer

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

Automotive Applications Disclaimer

AUTOMOTIVE PRODUCTS (IDENTIFIED AS "XA" IN THE PART NUMBER) ARE NOT WARRANTED FOR USE IN THE DEPLOYMENT OF
AIRBAGS OR FOR USE IN APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE ("SAFETY APPLICATION") UNLESS THERE IS A
SAFETY CONCEPT OR REDUNDANCY FEATURE CONSISTENT WITH THE ISO 26262 AUTOMOTIVE SAFETY STANDARD ("SAFETY
DESIGN"). CUSTOMER SHALL, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY
TEST SUCH SYSTEMS FOR SAFETY PURPOSES. USE OF PRODUCTS IN A SAFETY APPLICATION WITHOUT A SAFETY DESIGN IS FULLY
AT THE RISK OF CUSTOMER, SUBJECT ONLY TO APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON PRODUCT
LIABILITY.
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