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& XILINX. Virtex-7 T and XT FPGAs Data Sheet: DC and AC Switching Characteristics

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

AC Voltage Overshoot % of Ul @-40°C to 100°C AC Voltage Undershoot % of Ul @-40°C to 100°C
Vceo + 0.55 100 —-0.55 100
Veeo + 0.60 50.0 —-0.60 50.0
Veeo + 0.65 50.0 —0.65 50.0
Vceo +0.70 47.0 -0.70 50.0
Veeo +0.75 21.2 -0.75 50.0
Veeo + 0.80 9.71 —-0.80 50.0
Veeo + 0.85 4.51 -0.85 28.4
Veeo + 0.90 2.12 -0.90 12.7
Veeo + 0.95 1.01 —-0.95 5.79

Notes:

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

Table 6: Typical Quiescent Supply Current

Symbol Description Device Speed Grade Units
-3 -2/-2L/-2G -1
lccinTQ Quiescent Vont supply current XC7V585T 1483 1483 1483 mA
XC7V2000T N/A 3756 3756 mA
XC7VX330T 1012 1012 1012 mA
XC7VX415T 1324 1324 1324 mA
XC7VX485T 1578 1578 1578 mA
XC7VX550T 2214 2214 2214 mA
XC7VX690T 2214 2214 2214 mA
XC7VX980T N/A 2580 2580 mA
XC7VX1140T N/A 3448 3448 mA
lccoa Quiescent Vo supply current XC7V585T 1 1 1 mA
XC7V2000T N/A 1 1 mA
XC7VX330T 1 1 1 mA
XC7VX415T 1 1 1 mA
XC7VX485T 1 1 1 mA
XC7VX550T 1 1 1 mA
XC7VX690T 1 1 1 mA
XC7VX980T N/A 1 1 mA
XC7VX1140T N/A 1 1 mA
DS183 (v1.14) April 17, 2013 www.xilinx.com

Preliminary Product Specification 5



http://www.xilinx.com

& XILINX. Virtex-7 T and XT FPGAs Data Sheet: DC and AC Switching Characteristics

Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in
Virtex-7 T and XT devices. The numbers reported here are worst-case values; they have all been fully characterized. These
values are subject to the same guidelines as the AC Switching Characteristics, page 12. In each table, the I/0 bank type is

either High Performance (HP) or High Range (HR).

Table 17: Networking Applications Interface Performances

Description 1/0 Bank Type Speed Grade Units
-3 -2/-2L/-2G -1

SDR LVDS transmitter (using OSERDES; DATA_WIDTH =4 to 8) HR 710 710 625 Mb/s
HP 710 710 625 Mb/s

DDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 14) HR 1250 1250 950 Mb/s
HP 1600 1400 1250 Mb/s

SDR LVDS receiver (SFI-4.1)(" HR 710 710 625 Mb/s
HP 710 710 625 Mb/s

DDR LVDS receiver (SPI-4.2)(1) HR 1250 1250 950 Mb/s
HP 1600 1400 1250 Mb/s

Notes:

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

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

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2/-2L/-2G -1 -3 -2/-2L/-2G -1 -3 -2/-2L/-2G -1
LvDCI_15 0.59 0.62 0.73 1.98 2.23 2.58 2.62 2.99 3.40 ns
LvDCI_Dv2_18 0.47 0.50 0.60 1.99 2.15 2.34 2.62 2.90 3.17 ns
LvDCI_DV2_15 0.59 0.62 0.73 1.98 2.23 2.58 2.62 2.99 3.40 ns
HSLVDCI_18 0.68 0.72 0.82 1.99 2.15 2.35 2.62 2.91 3.17 ns
HSLVDCI_15 0.68 0.72 0.82 1.98 2.23 2.58 2.62 2.99 3.40 ns
SSTL18_I_S 0.68 0.72 0.82 1.02 1.15 1.24 1.66 1.90 2.07 ns
SSTL18_II_S 0.68 0.72 0.82 1.17 1.29 1.37 1.81 2.05 219 ns
SSTL18_I_DCI_S 0.68 0.72 0.82 0.92 1.06 1.17 1.56 1.82 1.99 ns
SSTL18_II_DCI_S 0.68 0.72 0.82 0.88 0.98 1.08 1.51 1.74 1.90 ns
SSTL18_II_T_DCI_S 0.68 0.72 0.82 0.92 1.06 1.17 1.56 1.82 1.99 ns
SSTL15_S 0.68 0.72 0.82 0.94 1.06 1.15 1.58 1.82 1.97 ns
SSTL15_DCI_S 0.68 0.72 0.82 0.94 1.06 1.15 1.57 1.82 1.97 ns
SSTL15_T_DCI_S 0.68 0.72 0.82 0.94 1.06 1.15 1.57 1.82 1.97 ns
SSTL135_S 0.69 0.72 0.82 0.97 1.10 1.19 1.60 1.85 2.01 ns
SSTL135_DCI_S 0.69 0.72 0.82 0.97 1.09 1.19 1.60 1.85 2.01 ns
SSTL135_T_DCI_S 0.69 0.72 0.82 0.97 1.09 1.19 1.60 1.85 2.01 ns
SSTL12_S 0.69 0.72 0.82 0.96 1.09 1.18 1.60 1.84 2.00 ns
SSTL12_DCI_S 0.69 0.72 0.82 1.038 1.17 1.27 1.66 1.92 2.09 ns
SSTL12_T_DCI_S 0.69 0.72 0.82 1.03 1.17 1.27 1.66 1.92 2.09 ns
DIFF_SSTL18_I_S 0.75 0.79 0.92 1.02 1.15 1.24 1.66 1.90 2.07 ns
DIFF_SSTL18_II_S 0.75 0.79 0.92 1.17 1.29 1.37 1.81 2.05 2.19 ns
DIFF_SSTL18_I_DCI_S 0.75 0.79 0.92 0.92 1.06 1.17 1.56 1.82 1.99 ns
DIFF_SSTL18_II_DCI_S 0.75 0.79 0.92 0.88 0.98 1.08 1.51 1.74 1.90 ns
DIFF_SSTL18_II_T_DCI_S 0.75 0.79 0.92 0.92 1.06 1.17 1.56 1.82 1.99 ns
DIFF_SSTL15_S 0.68 0.72 0.82 0.94 1.06 1.15 1.58 1.82 1.97 ns
DIFF_SSTL15_DCI_S 0.68 0.72 0.82 0.94 1.06 1.15 1.57 1.82 1.97 ns
DIFF_SSTL15_T_DCI_S 0.68 0.72 0.82 0.94 1.06 1.15 1.57 1.82 1.97 ns
DIFF_SSTL135_S 0.69 0.72 0.82 0.97 1.10 1.19 1.60 1.85 2.01 ns
DIFF_SSTL135_DCI_S 0.69 0.72 0.82 0.97 1.09 1.19 1.60 1.85 2.01 ns
DIFF_SSTL135_T_DCI_S 0.69 0.72 0.82 0.97 1.09 1.19 1.60 1.85 2.01 ns
DIFF_SSTL12_S 0.69 0.72 0.82 0.96 1.09 1.18 1.60 1.84 2.00 ns
DIFF_SSTL12_DCI_S 0.69 0.72 0.82 1.03 1.17 1.27 1.66 1.92 2.09 ns
DIFF_SSTL12_T_DCI_S 0.69 0.72 0.82 1.038 1.17 1.27 1.66 1.92 2.09 ns
SSTL18_I_F 0.68 0.72 0.82 0.94 1.06 1.15 1.58 1.82 1.97 ns
SSTL18_II_F 0.68 0.72 0.82 0.97 1.09 1.16 1.61 1.84 1.99 ns
SSTL18_I_DCI_F 0.68 0.72 0.82 0.89 1.02 1.10 1.53 1.77 1.92 ns
SSTL18_II_DCI_F 0.68 0.72 0.82 0.89 1.02 1.10 1.53 1.77 1.92 ns
SSTL18_II_T_DCI_F 0.68 0.72 0.82 0.89 1.02 1.10 1.53 1.77 1.92 ns
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Table 20: 1.8V 10B High Performance (HP) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2/-2L/-2G -1 -3 -2/-2L/-2G -1 -3 -2/-2L/-2G -1
SSTL15_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
SSTL15_DCI_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
SSTL15_T_DCI_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
SSTL135_F 0.69 0.72 0.82 0.88 1.00 1.08 1.52 1.76 1.90 ns
SSTL135_DCI_F 0.69 0.72 0.82 0.89 1.00 1.08 1.52 1.76 1.90 ns
SSTL135_T_DCI_F 0.69 0.72 0.82 0.89 1.00 1.08 1.52 1.76 1.90 ns
SSTL12_F 0.69 0.72 0.82 0.88 1.00 1.08 1.52 1.76 1.90 ns
SSTL12_DCI_F 0.69 0.72 0.82 0.91 1.03 1.11 1.54 1.79 1.93 ns
SSTL12_T_DCI_F 0.69 0.72 0.82 0.91 1.03 1.11 1.54 1.79 1.93 ns
DIFF_SSTL18_I_F 0.75 0.79 0.92 0.94 1.06 1.15 1.58 1.82 1.97 ns
DIFF_SSTL18_II_F 0.75 0.79 0.92 0.97 1.09 1.16 1.61 1.84 1.99 ns
DIFF_SSTL18_I_DCI_F 0.75 0.79 0.92 0.89 1.02 1.10 1.53 1.77 1.92 ns
DIFF_SSTL18_II_DCI_F 0.75 0.79 0.92 0.89 1.02 1.10 1.53 1.77 1.92 ns
DIFF_SSTL18_II_T_DCI_F 0.75 0.79 0.92 0.89 1.02 1.10 1.53 1.77 1.92 ns
DIFF_SSTL15_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
DIFF_SSTL15_DCI_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
DIFF_SSTL15_T_DCI_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
DIFF_SSTL135_F 0.69 0.72 0.82 0.88 1.00 1.08 1.52 1.76 1.90 ns
DIFF_SSTL135_DCI_F 0.69 0.72 0.82 0.89 1.00 1.08 1.52 1.76 1.90 ns
DIFF_SSTL135_T_DCI_F 0.69 0.72 0.82 0.89 1.00 1.08 1.52 1.76 1.90 ns
DIFF_SSTL12_F 0.69 0.72 0.82 0.88 1.00 1.08 1.52 1.76 1.90 ns
DIFF_SSTL12_DCI_F 0.69 0.72 0.82 0.91 1.03 1.11 1.54 1.79 1.93 ns
DIFF_SSTL12_T_DCI_F 0.69 0.72 0.82 0.91 1.03 1.11 1.54 1.79 1.93 ns

Notes:

1. This I/O standard is only available in the 1.8V high-performance (HP) banks.

Table 21 specifies the values of T\otpnz and T oiBurDISABLE- TI0TPHZ iS described as 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). T\ isurDIsaBLE iS described
as the IOB delay from IBUFDISABLE to O output. In HP I/O banks, the internal DCI termination turn-off time is always faster
than T\gTpnz When the DCITERMDISABLE pin is used. In HR I/O banks, the internal IN_TERM termination turn-off time is
always faster than T ,grpyz When the INTERMDISABLE pin is used.

Table 21: 10B 3-state Output Switching Characteristics

L. Speed Grade .
Symbol Description Units
-3 -2/-2L/-2G -1

TioTPHZ T input to pad high-impedance 0.76 0.86 0.99 ns
TI0IBUFDISABLE_HR IBUF turn-on time from IBUFDISABLE to O output for HR 1/0 banks 1.72 1.89 2.14 ns
T\0IBUFDISABLE_HP IBUF turn-on time from IBUFDISABLE to O output for HP I/O banks 1.31 1.46 1.76 ns
DS183 (v1.14) April 17, 2013 www.xilinx.com
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Table 23: OLOGIC Switching Characteristics

Speed Grade

Symbol Description Units
-3 -2/-2L/-2G -1

Setup/Hold
Topck/Tockp D1/D2 pins setup/hold with respect to CLK 0.45/-0.13 | 0.50/-0.13 | 0.58/-0.13 | ns
Tooceck/Tockoce | OCE pin setup/hold with respect to CLK 0.28/0.03 | 0.29/0.03 | 0.45/0.03 ns
Tosrek/Tocksr SR pin setup/hold with respect to CLK 0.32/0.18 | 0.38/0.18 | 0.70/0.18 ns
Torek/TockT T1/T2 pins setup/hold with respect to CLK 0.49/-0.16 | 0.56/-0.16 | 0.68/-0.16 | ns
Totceck/Tocktce | TCE pin setup/hold with respect to CLK 0.28/0.01 0.30/0.01 0.45/0.01 ns
Combinatorial
Tobaq D1 to OQ out or T1 to TQ out 0.73 0.81 0.97 ns
Sequential Delays
Tocka CLK to OQ/TQ out 0.41 0.43 0.49 ns
Tra_oLoGICE2 SR pin to OQ/TQ out (HP I/O banks only) 0.63 0.70 0.83 ns
TGSRQ_OLOGICE2 Global set/reset to Q outputs (HP I/O banks only) 7.60 7.60 10.51 ns
TrQ_0LOGICES SR pin to OQ/TQ out (HR I/O banks only) 0.63 0.70 0.83 ns
TesraQ OLOGICE3 Global set/reset to Q outputs (HR I/O banks only) 7.60 7.60 10.51 ns
Set/Reset
TRPW_OLOGICE2 Minimum pulse width, SR inputs (HP I/O banks only) 0.54 0.54 0.63 ns, Min
TrPw OLOGICES Minimum pulse width, SR inputs (HR 1/O banks only) 0.54 0.54 0.63 ns, Min
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Table 27: 10_FIFO Switching Characteristics

Speed Grade

Symbol Description Units
-3 -2/-2L/-2G -1

10_FIFO Clock to Out Delays
TorrFcko_ DO RDCLK to Q outputs 0.51 0.56 0.63 ns
Tcko_FLAGS Clock to IO_FIFO flags 0.59 0.62 0.81 ns
Setup/Hold
Teok p/Teke b D inputs to WRCLK 0.43/-0.01 | 0.47/-0.01 | 0.53/-0.01 ns
Tirrcek_wreN /TIFFCKC_WREN WREN to WRCLK 0.39/-0.01 | 0.43/-0.01 | 0.50/-0.01 ns
Torrcck_RDEN/TOFFCKC_RDEN RDEN to RDCLK 0.49/0.01 | 0.53/0.02 | 0.61/0.02 ns
Minimum Pulse Width
TpwH_I0_FIFO RESET, RDCLK, WRCLK 0.81 0.92 1.08 ns
TpwL_10_FIFO RESET, RDCLK, WRCLK 0.81 0.92 1.08 ns
Maximum Frequency
Fumax RDCLK and WRCLK 533.05 470.37 400.00 MHz
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Table 31: Block RAM and FIFO Switching Characteristics (Cont'd)

Speed Grade

Symbol Description Units
-3 -2/-2L/-2G -1

Maximum Frequency

FMAX_BRAM_WF_NC Block RAM 601.32 543.77 458.09 MHz
(Write first and No change modes)
When not in SDP RF mode

FMAX?BRAM?RF?PERFORMANCE Block RAM 601.32 543.77 458.09 MHz
(Read first, Performance mode)
When in SDP RF mode but no address overlap between
port A and port B

FMAX?BRAM?RF?DELAYED?WR|TE Block RAM 528.26 477.33 400.80 MHz
(Read first, Delayed_write mode)
When in SDP RF mode and there is possibility of
overlap between port A and port B addresses

FMAX_CAS WF_NC Block RAM Cascade 551.27 493.83 408.00 MHz
(Write first, No change mode)
When cascade but not in RF mode

FMAX_CAS_RF_PERFORMANCE Block RAM Cascade 551.27 493.83 408.00 MHz
(Read first, Performance mode)
When in cascade with RF mode and no possibility of
address overlap/one port is disabled

FMAX_CAS_RF_DELAYED WRITE When in cascade RF mode and there is a possibility of | 478.24 427.35 350.88 MHz
address overlap between port A and port B

Fmax_FIFo FIFO in all modes without ECC 601.32 543.77 458.09 MHz

Fmax_ecc Block RAM and FIFO in ECC configuration 484.26 430.85 351.12 MHz

Notes:

1. The timing report shows all of these parameters as Trcko po-

2. Trcko_por includes Treko pows TReko porrs @nd Treko popw @s well as the B port equivalent timing parameters.

3. These parameters also apply to synchronous FIFO with DO_REG = 0.

4.  Tgreko_po includes Treko pop as well as the B port equivalent timing parameters.

5. These parameters also apply to multirate (asynchronous) and synchronous FIFO with DO_REG = 1.

6. Troko_FLAGs includes the following parameters: Troko _aEMPTY: TRCKO_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: TRCKO_WRERR.

7. Treko_poINTERs includes both Treko_rpcount and Treko_WRCOUNT.

8. The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is

possible.

9. These parameters include both A and B inputs as well as the parity inputs of A and B.
10. Trco_rLags includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.

11. RDEN and WREN must be held Low prior to and during reset. The FIFO reset must be asserted for at least five positive clock edges of the
slowest clock (WRCLK or RDCLK).
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Table 32: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description Units
-3 -2/-2L/-2G -1

Clock to Outs from Input Register Clock to Cascading Output Pins

TDSPCKO_{ACOUT; BCOUT}_{AREG; BREG} CLK (ACOUT, BCOUT) to {A,B} 0.55 0.62 0.74 ns
register output

TDSPCKO_CARRYCASCOUT_{AREG, BREG}_MULT CLK (AREG, BREG) to . 3.55 4.06 4.84 ns
CARRYCASCOUT output using
multiplier

TDSPCKO?CARRYCASCOUT? BREG CLK (BREG) to CARRYCASCOUT 1.60 1.82 2.16 ns
output not using multiplier

TDSPCKO_CARRYCASCOUT_ DREG_MULT CLK (DREG) to CARRYCASCOUT 3.52 4.03 4.79 ns
output using multiplier

TDSPCKO_CAHRYCASCOUT_ CREG CLK (CREG) to CARRYCASCOUT 1.64 1.88 2.23 ns
output

Maximum Frequency

Fmax With all registers used 741.84 650.20 547.95 MHz

FMAX_PATDET With pattern detector 627.35 549.75 463.61 MHz

FMAX?MULT?NOMREG Two register multlply without MREG 412.20 360.75 303.77 MHz

FMAX_MULT_NOMHEG_PATDET Two register multlply without MREG 374.25 327.65 276.01 MHz
with pattern detect

FMAX?PREADD?MULT?NOADREG Without ADREG 468.82 408.66 342.70 MHz

FMAX_PREADD_MULT_NOADREG_PATDET Without ADREG with pattern detect 468.82 408.66 342.58 MHz

FMAX NOPIPELINEREG Without pipeline registers (MREG, 306.84 267.81 225.02 MHz

- ADREG)

FMAX_NOP|PEL|NEHEG_PATDET Without plpellne registers (MREG, 285.23 249.13 209.38 MHz

ADREG) with pattern detect
DS183 (v1.14) April 17, 2013 www.xilinx.com
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Table 37: Duty Cycle Distortion and Clock Tree Skew

Symbol Description Device Speed Grade Units
-3 -2/-2L/-2G -1

Toep. oLk Global clock tree duty cycle distortion(?) Al 0.20 0.20 0.20 ns

TCKSKEW Global clock tree skew(?) XC7V585T 0.75 0.91 0.98 ns
XC7V2000T N/A 0.39 0.39 ns
XC7VX330T 0.60 0.74 0.79 ns
XC7VX415T 0.76 0.84 0.91 ns
XC7VX485T 0.60 0.74 0.79 ns
XC7VX550T 0.73 0.88 0.96 ns
XC7VX690T 0.73 0.88 0.96 ns
XC7VX980T N/A 0.91 0.98 ns
XC7VX1140T N/A 0.39 0.39 ns

Tbep_BUFIO I/0 clock tree duty cycle distortion All 0.12 0.12 0.12 ns

TBUFIOSKEW I/O clock tree skew across one clock region All 0.02 0.02 0.02 ns

Tbcb_BUFR Regional clock tree duty cycle distortion All 0.15 0.15 0.15 ns

Notes:

1. These parameters represent the worst-case duty cycle distortion observable at the I/O flip-flops. For all I/O standards, IBIS can be used to
calculate any additional duty cycle distortion that might be caused by asymmetrical rise/fall times.

2. The Tckskew Value represents the worst-case clock-tree skew observable between sequential I/O elements in a single SLR. Significantly
less clock-tree skew exists for I/O registers that are close to each other and fed by the same or adjacent clock-tree branches. Use the Xilinx

Timing Analyzer tools to evaluate clock skew specific to your application.

MMCM Switching Characteristics
Table 38: MMCM Specification

Speed Grade

Symbol Description Units
-3 -2/-2L/-2G -1
MMCM_F nmax Maximum input clock frequency 1066.00 | 933.00 800.00 MHz
MMCM_F\nviN Minimum input clock frequency 10 10 10 MHz
MMCM_F\nuiTTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max
MMCM_FnpuTy Allowable input duty cycle: 10—49 MHz 25 25 25 %
Allowable input duty cycle: 50—199 MHz 30 30 30 Y%
Allowable input duty cycle: 200—399 MHz 35 35 35 %
Allowable input duty cycle: 400—499 MHz 40 40 40 %
Allowable input duty cycle: >500 MHz 45 45 45 %
MMCM_Fyin_pscLk Minimum dynamic phase shift clock frequency 0.01 0.01 0.01 MHz
MMCM_Fpax pscLk Maximum dynamic phase shift clock frequency 550.00 500.00 450.00 MHz
MMCM_Fycomin Minimum MMCM VCO frequency 600.00 600.00 600.00 MHz
MMCM_Fycomax Maximum MMCM VCO frequency 1600.00 | 1440.00 | 1200.00 MHz
MMCM_FganpwiDTH Low MMCM bandwidth at typical(!) 1.00 1.00 1.00 MHz
High MMCM bandwidth at typical(!) 4.00 4.00 4.00 MHz
MMCM_T §TATPHAOFFSET Static phase offset of the MMCM outputs(® 0.12 0.12 0.12 ns
MMCM_TouTuITTER MMCM output jitter Note 3
MMCM_TouTpuTy MMCM output clock duty cycle precision(4) 0.20 0.20 ‘ 0.20 ns
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PLL Switching Characteristics

Table 39: PLL Specification

Speed Grade

Symbol Description Units
-3 -2/-2L/-2G -1

PLL_FnmaX Maximum input clock frequency 1066.00 | 933.00 800.00 MHz

PLL_FinmiN Minimum input clock frequency 19.00 19.00 19.00 MHz

PLL_F\NyiTTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max

PLL_F\npuTy Allowable input duty cycle: 19—49 MHz 25 25 25 %
Allowable input duty cycle: 50—199 MHz 30 30 30 %
Allowable input duty cycle: 200—399 MHz 35 35 35 %
Allowable input duty cycle: 400—499 MHz 40 40 40 %
Allowable input duty cycle: >500 MHz 45 45 45 %

PLL_Fycomin Minimum PLL VCO frequency 800.00 800.00 800.00 MHz

PLL_Fycomax Maximum PLL VCO frequency 2133.00 | 1866.00 | 1600.00 MHz

PLL_FganDWIDTH Low PLL bandwidth at typical(") 1.00 1.00 1.00 MHz
High PLL bandwidth at typical(") 4.00 4.00 4.00 MHz

PLL_TSTATPHAOFFSET Static phase offset of the PLL outputs(®) 0.12 0.12 0.12 ns

PLL_TouTuItTeR PLL output jitter Note 3

PLL_TouTpuTy PLL output clock duty cycle precision) 0.20 0.20 0.20 ns

PLL_T, ockmax PLL maximum lock time 100 100 100 us

PLL_Foutmax PLL maximum output frequency 1066.00 | 933.00 800.00 MHz

PLL_Foutmin PLL minimum output frequency(®) 6.25 6.25 6.25 MHz

PLL_TexTrDVAR External clock feedback variation < 20% of clock input period or 1 ns Max

PLL_RSTyinpuLSE Minimum reset pulse width 5.00 5.00 5.00 ns

PLL_Fprpmax Maximum frequency at the phase frequency detector | 550.00 500.00 450.00 MHz

PLL_FprpmiN Minimum frequency at the phase frequency detector | 19.00 19.00 19.00 MHz

PLL_TegpeLay Maximum delay in the feedback path 3 ns Max or one CLKIN cycle

Dynamic Reconfiguration Port (DRP) for PLL Before and After DCLK

TpLLbek_pabpR/ TeLickp pabbr | DADDR setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | ns, Min

ThLLock D TPLLCKD. DI DI setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | ns, Min

TpLLDCK DEN/TPLLCKD. DEN DEN setup/hold 1.76/0.00 | 1.97/0.00 | 2.29/0.00 | ns, Min

TpLLbck _DWE/TPLLCKD_DWE DWE setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | ns, Min

TpLLCKO_DRDY CLK to out of DRDY 0.65 0.72 0.99 ns, Max

Fbck DCLK frequency 200.00 200.00 200.00 |MHz, Max

Notes:

1. The PLL does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.

2. The static offset is measured between any PLL outputs with identical phase.

3. Values for this parameter are available in the Clocking Wizard.

See http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm.

4. Includes global clock buffer.

5. Calculated as Fyco/128 assuming output duty cycle is 50%.
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Table 42: Clock-Capable Clock Input to Output Delay With MMCM

Symbol Description Device Speed Grade Units
-3 -2/-2L/-2G -1

SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with MMCM.

TickoEMMCMCC Clock-capable clock input and OUTFF with MMCM | XC7V585T 1.07 1.07 1.07 ns
XC7V2000T N/A 0.82 0.82 ns
XC7VX330T 1.01 1.01 1.01 ns
XC7VX415T 1.07 1.07 1.07 ns
XC7VX485T 0.91 0.91 0.91 ns
XC7VX550T 0.97 0.97 0.97 ns
XC7VX690T 1.07 1.07 1.07 ns
XC7VX980T N/A 0.96 0.96 ns
XC7VX1140T N/A 0.82 0.82 ns

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible 0B 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.

Table 43: Clock-Capable Clock Input to Output Delay With PLL

Symbol Description Device Speed Grade Units
-3 -2/-2L/-2G -1

SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with PLL.

TIcKOFPLLCC Clock-capable clock input and OUTFF with PLL XC7V585T 0.96 0.96 0.96 ns
XC7V2000T N/A 0.71 0.71 ns
XC7VX330T 0.90 0.90 0.90 ns
XC7VX415T 0.96 0.96 0.96 ns
XC7VX485T 0.80 0.80 0.80 ns
XC7VX550T 0.86 0.86 0.86 ns
XC7VX690T 0.96 0.96 0.96 ns
XC7VX980T N/A 0.85 0.85 ns
XC7VX1140T N/A 0.71 0.71 ns

Notes:

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

2.  PLL output jitter is already included in the timing calculation.

Table 44: Pin-to-Pin, Clock-to-Out using BUFIO

Speed Grade
Symbol Description Units
-3 -2/-2L/-2G -1
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with BUFIO.
TickoFcs Clock-to-out of I/O clock for HR I/O banks 4.93 5.52 6.20 ns
Clock-to-out of I/O clock for HP 1/0 banks 4.85 5.44 6.11 ns
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Device Pin-to-Pin Input Parameter Guidelines
All devices are 100% functionally tested. Values are expressed in nanoseconds unless otherwise noted.

Table 45: Global Clock Input Setup and Hold Without MMCM/PLL with ZHOLD_DELAY on HR I/O Banks (only)

Speed Grade
Symbol Description Device Units
3 | 2r2u2G) A
Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(!)
Tpsen/ TPHFD gtll(l)lbcﬁlgyé élf?::gtc;ilgyl slg(g;eia?rlmtoi(tell?ﬂyl\)/lCM/PLL XC7V585T 3.12/-0.37 | 3.19/-0.37 | 3.42/-0.37 | ns
with ZHOLD_DELAY on HR I/O banks XC7v2000T /A NA A ns
XC7VX330T |2.90/-0.31 | 2.96/-0.31 | 3.16/—0.31 ns
XC7VX415T N/A N/A N/A ns
XC7VX485T N/A N/A N/A ns
XC7VX550T N/A N/A N/A ns
XC7VX690T N/A N/A N/A ns
XC7VX980T N/A N/A N/A ns
XC7VX1140T 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, highest temperature, and lowest voltage. Hold time is measured relative to the global
clock input signal using the fastest process, lowest temperature, and highest voltage.

2. IFF = Input Flip-Flop or Latch

Table 46: Clock-Capable Clock Input Setup and Hold With MMCM

Speed Grade

Symbol Description Device Units
-3 -2/-2L/-2G -1
Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(1)(2)
Tpsmmcemece! No delay clock-capable clock input and IFF() with | XC7V585T 2.71/-0.10 | 3.00/-0.10 | 3.33/-0.10 | ns
Trrmmomce MMCM XC7V2000T N/A | 2.60/-0.24 2.87/-0.24| ns

XC7VX330T |2.58/-0.15|2.87/-0.15|3.18/-0.15| ns
XC7VX415T 2.73/0.01 | 3.03/0.01 | 3.36/0.01 ns
XC7VX485T |2.58/-0.15|2.87/-0.15| 3.18/-0.15| ns
XC7VX550T |2.72/-0.09 | 3.01/-0.09 | 3.34/-0.09 | ns
XC7VX690T 2.72/0.01 | 3.01/0.01 | 3.34/0.01 ns
XC7VX980T N/A 3.01/-0.10 | 3.36/~0.10 | ns
XC7VX1140T N/A 2.61/-0.24 | 2.88/-0.24 | 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, highest temperature, and lowest voltage. Hold time is measured relative to the global
clock input signal using the fastest process, lowest temperature, and highest voltage.

2. Listed below are representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible I0OB and CLB flip-flops are clocked by the global clock net in a single SLR.

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

@
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GTX Transceiver Specifications

GTX Transceiver DC Input and Output Levels

Table 51 summarizes the DC specifications of the GTX transceivers in Virtex-7 Tand XT FPGAs. Consult the 7 Series
FPGAs GTX/GTH Transceiver User Guide (UG476) for further details.

Table 51: GTX Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DVppout Differential peak-to-peak output Tran_smitter ou_tput swing is set to - - 1000 mV
voltage() maximum setting
VeMoUTDG \%Cn gggmon mode output Equation based VuaTtavtT — DVppout/4 mV
Rout Differential output resistance - 100 - Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - 2 12 ps
Differential peak-to-peak input | >10.3125 Gb/s 150 - 1250 mV
DVppiy voltage (external AC coupled) g <10 10,3125 Gbrs 150 - 1250 | mv
<6.6 Gb/s 150 - 2000 mV
Vi Absolute input voltage DC coupled -200 - VmeTavrT | mV
VmaTavrT = 1.2V
Ve Common mode input voltage DC coupled - 2/3 VygTavTT - mV
Vmaravtt = 1.2V
Rin Differential input resistance - 100 - Q
Cexr Recommended external AC coupling capacitor(2) - 100 - nF
Notes:

1. The output swing and preemphasis levels are programmable using the attributes discussed in the 7 Series FPGAs GTX/GTH Transceiver
User Guide (UG476), and can result in values lower than reported in this table.

2. Other values can be used as appropriate to conform to specific protocols and standards.
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Table 59: GTX Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units
FaTxRx Serial data rate RX oversampler not enabled 0.500 - Fotxmax | Gb/s
TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data - 10 - ns
RXooBvDPP OOB detect threshold peak-to-peak 60 - 150 mV
Receiver spread-spectrum -5000 - 0 ppm
RXssT tracking() Modulated @ 33 KHz
RXRL Run length (CID) - - 512 ul
Data/REFCLK PPM offset Bit rates < 6.6 Gb/s -1250 - 1250 ppm
tolerance .
RX Bit rates > 6.6 Gb/s and —700 - 700 ppm
PPMTOL <8.0 Gb/s
Bit rates > 8.0 Gb/s -200 - 200 ppm
SJ Jitter Tolerance(?
JT_SJqy25 Sinusoidal jitter (QPLL)(®) 12.5 Gb/s 0.3 - - ul
JT_SJq1.18 Sinusoidal jitter (QPLL)(®) 11.18 Gb/s 0.3 - - ul
JT_SJiga Sinusoidal jitter (QPLL)(®) 10.32 Gb/s 0.3 - - ul
JT_SJg g5 Sinusoidal jitter (QPLL)(®) 9.95 Gb/s 0.3 - - ul
JT_SJgg Sinusoidal jitter (QPLL)(®3) 9.8 Gb/s 0.3 - - ul
JT_SJgg Sinusoidal jitter (QPLL)(®) 8.0 Gb/s 0.44 - - ul
JT_SJg6 apLL Sinusoidal jitter (QPLL)(®) 6.6 Gb/s 0.48 - - ul
JT_SJes cPLL Sinusoidal jitter (CPLL)® 6.6 Gb/s 0.44 - - ul
JT_SJs Sinusoidal jitter (CPLL)(3) 5.0 Gb/s 0.44 - - ul
JT_SJ405 Sinusoidal jitter (CPLL)®) 4.25 Gb/s 0.44 - - ul
JT_SJ375 Sinusoidal jitter (CPLL)() 3.75 Gb/s 0.44 - - ul
JT_SJs Sinusoidal jitter (CPLL)(3) 3.2 Gb/s@ 0.45 - - ul
JT_SJd3 9 Sinusoidal jitter (CPLL)®) 3.2 Gb/s®) 0.45 - - Ul
JT_SJs5 Sinusoidal jitter (CPLL)() 2.5 Gb/s(®) 0.5 - - ul
JT_SJq.05 Sinusoidal jitter (CPLL)(3) 1.25 Gb/s(?) 0.5 - - ul
JT_SJ509 Sinusoidal jitter (CPLL)®) 500 Mb/s 0.4 - - ul
SJ Jitter Tolerance with Stressed Eye(2)
JT_TJSEj3» 3.2 Gb/s 0.70 - - ul
Total jitter with stressed eye(®)
JT_TJSEgg 6.6 Gb/s 0.70 - - ul
JT_SJSEg Sinusoidal jitter with stressed 3.2 Gb/s 0.1 - - ul
JT_SJSEg g eye(® 6.6 Gb/s 0.1 - - ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. Alljitter values are based on a bit error ratio of 16712,
3. The frequency of the injected sinusoidal jitter is 80 MHz.
4. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. CPLL frequency at 1.6 GHz and RXOUT_DIV = 1.
6. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.
7. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.
8. Composite jitter with RX equalizer enabled. DFE disabled.
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Table 63: CEI-6G and CEI-11G Protocol Characteristics (GTX Transceivers)

Description Line Rate (Mb/s) ’ Interface ‘ Min Max Units

CEI-6G Transmitter Jitter Generation

CEI-6G-SR - 0.3 ul
Total transmitter jitter(1) 4976-6375

CEI-6G-LR - 0.3 Ul
CEI-6G Receiver High Frequency Jitter Tolerance

CEI-6G-SR 0.6 - ul
Total receiver jitter tolerance(!) 4976-6375

CEI-6G-LR 0.95 - ul
CEI-11G Transmitter Jitter Generation

CEI-11G-SR - 0.3 Ul
Total transmitter jitter(2) 9950-11100

CEI-11G-LR/MR - 0.3 ul
CEI-11G Receiver High Frequency Jitter Tolerance

CEI-11G-SR 0.65 - ul
Total receiver jitter tolerance(@) 9950-11100 CEI-11G-MR 0.65 - ul

CEI-11G-LR 0.825 - ul

Notes:

1. Tested at most commonly used line rate of 6250 Mb/s using 390.625 MHz reference clock.
2. Tested at line rate of 9950 Mb/s using 155.46875 MHz reference clock and 11100 Mb/s using 173.4375 MHz reference clock.

Table 64: SFP+ Protocol Characteristics (GTX 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(1)
9953.00
Total receiver jitter tolerance 10312.50 0.7 - ul
10518.75
11100.00
Notes:
1. Line rated used for CPRI over SFP+ applications.
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GTH Transceiver Specifications

GTH Transceiver DC Input and Output Levels

Table 66 summarizes the DC specifications of the GTH transceivers in Virtex-7 Tand XT FPGAs. Consult the 7 Series

FPGAs GTX/GTH Transceiver User Guide (UG476) for further details.

Table 66: GTH Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
Differential peak-to-peak input | >10.3125 Gb/s 150 - 1250 mV
DVppiy voltage (external AC coupled) g <10 103125 Gbrs 150 - 1250 | mv
<6.6 Gb/s 150 - 2000 mV
Vi Absolute input voltage DC coupled —400 - VmeTavrT | mV
VmaTavrT = 1.2V
Ve Common mode input voltage DC coupled - 2/3 VygTavTT - mV
Vmaravtt = 1.2V
DVppouT Differential peak-to-peak output | Transmitter output swing is set to - - 800 mV
voltage () 1010
VeMOUTDG gcc:;n;r:l?gl égode output voltage: | Equation based VmaTavtT — DVppout/4 mV
VeMOUTAC ggrr;?fpr}ergode output voltage: | Equation based VmaTtavtT — DVepout/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(®) - 100 - nF
Notes:

1. The output swing and preemphasis levels are programmable using the attributes discussed in the 7 Series FPGAs GTX/GTH Transceiver

User Guide (UG476), and can result in values lower than reported in this table.
2. Other values can be used as appropriate to conform to specific protocols and standards.
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Figure 5: Differential Peak-to-Peak Voltage
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Table 67 summarizes the DC specifications of the clock input of the GTH transceiver. Consult the 7 Series FPGAs GTX/GTH
Transceiver User Guide (UG476) for further details.

Table 67: GTH Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units
ViDiFr Differential peak-to-peak input voltage 350 - 2000 mV
Rin Differential input resistance - 100 - Q
Cext Required external AC coupling capacitor - 100 - nF

GTH Transceiver Switching Characteristics
Consult the 7 Series FPGAs GTX/GTH Transceiver User Guide (UG476) for further information.
Table 68: GTH Transceiver Performance
Symbol Description Output Divider Speed Grade Units
-3E/-2GE -2(C&l)/-2LE -1(C&nM
FGTHMAX Maximum GTH transceiver data rate 13.1 11.3 8.5 Gb/s
FGTHMIN Minimum GTH transceiver data rate 0.500 0.500 0.500 Gb/s
1 3.2-10.3125 3.2-8.0 Gb/s
2 1.6-5.16 1.6-4.0 Gb/s
FGTHCRANGE CPLL line rate range 4 0.8-2.58 0.8-2.0 Gb/s
8 0.5-1.29 0.5-1.0 Gb/s
16 N/A Gb/s
1 8.0-11.85 8.0-11.3 8.0-8.5 Gb/s
2 4.0-5.925 4.0-5.65 4.0-4.25 Gb/s
FGTHQRANGE1 QPLL line rate range 1 4 2.0-2.9625 2.0-2.825 2.0-2.125 Gb/s
8 1.0-1.48125 1.0-1.4125 1.0-1.0625 Gb/s
16 N/A Gb/s
1 11.85-13.1 N/A Gb/s
2 5.925-6.55 N/A Gb/s
FGTHQRANGE? QPLL line rate range 2 4 2.96-3.275 N/A Gb/s
8 1.48-1.63 N/A Gb/s
16 0.74-0.81 N/A Gb/s
FGcPLLRANGE GTH transceiver CPLL frequency range 1.6-5.16 1.6-4.0 GHz
FGQPLLRANGE1 GTH transceiver QPLL frequency range 1 8.0-11.85 8.0-11.3 8.0-8.5 GHz
FGcaQPLLRANGE? GTH transceiver QPLL frequency range 2 11.85-13.1 N/A GHz
Notes:

1. The -1 speed grade requires a 4-byte internal data width for operation above 5.0 Gb/s. A -1 speed grade with Vegnt = 0.9V, as described
in the Lowering Power using the Voltage Identification Bit application note (XAPP555), requires a 4-byte internal data width for operation
above 3.8 Gb/s.

Table 69: GTH Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics

Speed Grade
Symbol Description Units
-3/-2G -2L -2 -1
FGTHDRPCLK GTHDRPCLK maximum frequency 175 175 175 156 MHz
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Table 70: GTH Transceiver Reference Clock Switching Characteristics

L. . All Speed Grades .
Symbol Description Conditions Units
Min Typ Max
Faclk Reference clock frequency range 60 - 820 MHz
TReLK Reference clock rise time 20% — 80% - 200 - ps
Trck Reference clock fall time 80% — 20% - 200 - ps
TbcRrer Reference clock duty cycle Transceiver PLL only 40 50 60 Y%
O N A -
20%—————— %~ —————Hf———————————— =\ ——— -
Trolk I=—|
ds183_03_021611
Figure 6: Reference Clock Timing Parameters
Table 71: GTH Transceiver PLL/Lock Time Adaptation
All Speed Grades
Symbol Description Conditions Units
Min Typ Max
TLock Initial PLL lock - - 1 ms
Clock recovery phase acquisition and ) - 50,000 37 x106 ul
adaptation time for decision feedback | After the PLL is locked to the
equalizer (DFE). reference clock, this is the time it
TpbLock — takes to lock the clock data
Clock recovery phase acquisition and | recovery (CDR) to the data - 50,000 2.3 x108 ul
adaptation time for low-power mode present at the input.
(LPM) when the DFE is disabled.
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Table 74: GTH Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units
FGTHRX Serial data rate RX oversampler not enabled 0.500 - Fothmax | Gb/s
TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data - 10 - ns
RXooBvDPP OOB detect threshold peak-to-peak 60 - 150 mV
Receiver spread-spectrum -5000 - 0 ppm
RXgsT tracking(") Modulated @ 33 KHz
RXRL Run length (CID) - - 512 ul
Data/REFCLK PPM offset Bit rates < 6.6 Gb/s -1250 - 1250 ppm
tolerance .
RX Bit rates > 6.6 Gb/s and —700 - 700 ppm
PPMTOL <8.0 Gb/s
Bit rates > 8.0 Gb/s -200 - 200 ppm
SJ Jitter Tolerance(?
JT_SJq34 Sinusoidal jitter (QPLL)(®) 13.1 Gb/s 0.3 - - ul
JT_SJqyo5 Sinusoidal jitter (QPLL)(®) 12.5 Gb/s 0.3 - - ul
JT_SJq13 Sinusoidal jitter (QPLL)(®) 11.3 Gb/s 0.3 - - ul
JT_SJ1O'327QP|_|_ Sinusoidal jitter (QPLL)(S) 10.32 Gb/s 0.3 - - Ul
JT_SJ1032 cpLL Sinusoidal jitter (CPLL)® 10.32 Gb/s 0.3 - - ul
JT _SJgg Sinusoidal jitter (QPLL)(®) 9.8 Gb/s 0.3 - - ul
JT_SJgo apLL Sinusoidal jitter (QPLL)(®) 8.0 Gb/s 0.44 - - ul
JT_SJgo cpLL Sinusoidal jitter (CPLL)® 8.0 Gb/s 0.42 - - ul
JT_SJes apLL Sinusoidal jitter (QPLL)®) 6.6 Gb/s 0.48 - - ul
JT_SJg6_cpLL Sinusoidal jitter (CPLL)®) 6.6 Gb/s 0.44 - - Ul
JT_SJs50 Sinusoidal jitter (CPLL)() 5.0 Gb/s 0.44 - - ul
JT_SJs 05 Sinusoidal jitter (CPLL)(3) 4.25 Gb/s 0.44 - - ul
JT_SJ3 75 Sinusoidal jitter (CPLL)®) 3.75 Gb/s 0.44 - - Ul
JT_SJ3, Sinusoidal jitter (CPLL)() 3.2 Gb/s) 0.45 - - ul
JT_SJ35. Sinusoidal jitter (CPLL)®) 3.2 Gb/s®) 0.45 - - ul
JT_Sds 5 Sinusoidal jitter (CPLL)®) 2.5 Gb/s(®) 0.5 - - ul
JT_SJq 05 Sinusoidal jitter (CPLL)®) 1.25 Gb/s(?) 0.5 - - ul
JT_SJs00 Sinusoidal jitter (CPLL)() 500 Mb/s 0.4 - - ul
SJ Jitter Tolerance with Stressed Eye(?)
JT_TJSEj3,H . ] 3.2 Gb/s 0.70 - - ul
Total jitter with stressed eye(®)
JT_TJSEgg 6.6 Gb/s 0.70 - - ul
JT_SJSE;5, Sinusoidal jitter with stressed 3.2 Gb/s 01 - - ul
JT_SJSEg ¢ eye(® 6.6 Gb/s 0.1 - - ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. Alljitter values are based on a bit error ratio of 1e=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 1.6 GHz and RXOUT_DIV = 1.
6. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.
7. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.
8. Composite jitter with RX equalizer enabled. DFE disabled.
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GTH Transceiver Protocol Jitter Characteristics

For Table 75 through Table 80, the 7 Series FPGAs GTX/GTH Transceiver User Guide (UG476)contains recommended
settings for optimal usage of protocol specific characteristics.

Table 75: 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 76: 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 77: PCl Express Protocol Characteristics (GTH Transceivers)(1)

Standard Description ‘ Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
PCI Express Transmitter Jitter Generation
PCI Express Gen 1 Total transmitter jitter 2500 - 0.25 ul
PCI Express Gen 2 Total transmitter jitter 5000 - 0.25 ul
Total transmitter jitter uncorrelated - 31.25 ps
PCI Express Gen 3(2 8000
Deterministic transmitter jitter uncorrelated - 12 ps

PCI Express Receiver High Frequency Jitter Tolerance

PCI Express Gen 1 Total receiver jitter tolerance 2500 0.65 - ul
Receiver inherent timing error 0.40 - ul

PCI Express Gen 2(3) 5000
Receiver inherent deterministic timing error 0.30 - ul
0.03 MHz-1.0 MHz 1.00 - ul

Receiver sinusoidal jitter

2
PCI Express Gen 3(2) tolerance

1.0 MHz-10 MHz 8000 Note 4 - ul
10 MHz-100 MHz 0.10 - ul

Notes:

1. Tested per card electromechanical (CEM) methodology.

2.  PCI-SIG 3.0 certification and compliance test boards are currently not available.

3. Using common REFCLK.

4. Between 1 MHz and 10 MHz the minimum sinusoidal jitter roll-off with a slope of 20dB/decade.
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