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

Table 2: Recommended Operating Conditions(1)() (Cont'd)

Symbol ‘ Description ‘ Min ‘ Typ ‘ Max Units
GTX and GTH Transceivers
Analog supply voltage for the GTX/GTH transceiver QPLL frequency range
<10.3125 GHz(12(13) 0.97 1.0 1.08 v
Vmaravec! ,
Analog supply voltage for the GTX/GTH transceiver QPLL frequency range
1.02 1.05 1.08 \"
>10.3125 GHz
Analog supply voltage for the GTX/GTH transmitter and receiver
11
Vmaravrr" termination circuits 117 12 1.23 v
VmaTvecaux!'” | Auxiliary analog Quad PLL (QPLL) voltage supply for the transceivers 1.75 1.80 1.85 \Y
Analog supply voltage for the resistor calibration circuit of the GTX/GTH
11
Vwaravrrrca! transceiver column 117 12 1.23 v
XADC
Vecabc XADC supply relative to GNDADC 1.71 1.80 1.89 \
VREFP Externally supplied reference voltage 1.20 1.25 1.30 \
Temperature
Junction temperature operating range for commercial (C) temperature 0 - 85 °C
devices
T Junction temperature operating range for extended (E) temperature 0 - 100 °C
devices
Junction temperature operating range for industrial (I) temperature devices -40 - 100 °C
Notes:
1. All voltages are relative to ground.
2. For the design of the power distribution system, consult the 7 Series FPGAs PCB Design and Pin Planning Guide (UG483).
3.  Veeint @and Veegram should be connected to the same supply.
4. For more information on the VID bit see the Lowering Power using the Voltage Identification Bit application note (XAPP555).
5. Configuration data is retained even if Vocg drops to OV.
6. Includes Vo of 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V.
7. The lower absolute voltage specification always applies.
8. See Table 10 for TMDS_33 specifications.

©

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

10. VceparT is required only when using bitstream encryption. If battery is not used, connect Vcgart to either ground or Vocaux-
11. Each voltage listed requires the filter circuit described in the 7 Series FPGAs GTX/GTH Transceiver User Guide (UG476).

12. For data rates < 10.3125 Gb/s, VygTavce should be 1.0V £3% for lower power consumption.

13. For lower power consumption, VygTtavcc should be 1.0V +3% over the entire CPLL frequency range.

Table 3: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min | Typ(") | Max | Units
VDRINT Data retention Vg nT Voltage (below which configuration data might be lost) 0.75 - - \
VbR Data retention Vcayx voltage (below which configuration data might be lost) 1.5 - - \
IRer VRer leakage current per pin - - 15 pA
I Input or output leakage current per pin (sample-tested) - - 15 pA
Ccin® Die input capacitance at the pad - - 8 pF

Pad pull-up (when selected) @ V| = 0V, Voo = 3.3V 90 - 330 HA
Pad pull-up (when selected) @ V| = 0V, Voo = 2.5V 68 - 250 pA
IrpU Pad pull-up (when selected) @ V| =0V, Voo = 1.8V 34 - 220 A
Pad pull-up (when selected) @ V |\ =0V, Voo = 1.5V 23 - 150 pA
Pad pull-up (when selected) @ V| =0V, Voo = 1.2V 12 - 120 pA
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AC Switching Characteristics

All values represented in this data sheet are based on the speed specifications in the ISE® Design Suite 14.5 and Vivado®
Design Suite 2013.1 as outlined in Table 14.

Table 14: Virtex-7 T and XT FPGA Speed Specification Version By Device/Speed Grade

Version In: Typical Veoint
Device
ISE 14.5 | Vivado 2013.1 (Table 2)
1.09 1.09 1.0V XC7V585T, XC7VX485T
N/A 1.08 1.0V XC7V2000T
1.08 1.08 1.0V XC7VX330T, XC7VX415T, XC7VX550T, XC7VX690T, XC7VX980T
N/A 1.08 1.0V XC7VX1140T

Switching characteristics are specified on a per-speed-grade basis and can be designated as Advance, Preliminary, or
Production. Each designation is defined as follows:

Advance Product Specification

These specifications are based on simulations only and are typically available soon after device design specifications are
frozen. Although speed grades with this designation are considered relatively stable and conservative, some under-
reporting might still occur.

Preliminary Product Specification

These specifications are based on complete ES (engineering sample) silicon characterization. Devices and speed grades
with this designation are intended to give a better indication of the expected performance of production silicon. The
probability of under-reporting delays is greatly reduced as compared to Advance data.

Production Product Specification

These specifications are released once enough production silicon of a particular device family member has been
characterized to provide full correlation between specifications and devices over numerous production lots. There is no
under-reporting of delays, and customers receive formal notification of any subsequent changes. Typically, the slowest
speed grades transition to Production before faster speed grades.

Testing of AC Switching Characteristics

Internal timing parameters are derived from measuring internal test patterns. All AC switching characteristics are
representative of worst-case supply voltage and junction temperature conditions.

For more specific, more precise, and worst-case guaranteed data, use the values reported by the static timing analyzer and
back-annotate to the simulation net list. Unless otherwise noted, values apply to all Virtex-7 Tand XT FPGAs.
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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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Input Serializer/Deserializer Switching Characteristics

Table 24: ISERDES Switching Characteristics

Speed Grade
Symbol Description Units
-3 -2/-2L/-2G -1
Setup/Hold for Control Lines
Tiscck_BITsLIP/ BITSLIP pin setup/hold with respect to CLKDIV 0.01/0.12 | 0.02/0.13 | 0.02/0.15 ns
Tisckc_BITSLIP
Tiscek o/ Tisckc_ce® | CE pin setup/hold with respect to CLK (for CE1) 0.39/-0.02 | 0.44/-0.02 | 0.63/~0.02| ns
Tiscck_ce2/ CE pin setup/hold with respect to CLKDIV (for CE2) —-0.12/0.29 | -0.12/0.31 |-0.12/0.35| ns
Tisckc_ce2®
Setup/Hold for Data Lines
Tisbck_p/Tisckp_b D pin setup/hold with respect to CLK -0.02/0.11 | —0.02/0.12 | -0.02/0.15 | ns
Tispck_pory /Tisckp_ppry | DDLY pin setup/hold with respect to CLK (using IDELAY)(™ | -0.02/0.11 | -0.02/0.12 | -0.02/0.15| ns
Tisbck_p_ppR/ D pin setup/hold with respect to CLK at DDR mode —-0.02/0.11 | —0.02/0.12 | -0.02/0.15 | ns
Tisckp_b_ppR
Tispck_ppLy_ppr/ D pin setuF/hoId with respect to CLK at DDR mode (using | 0.11/0.11 | 0.12/0.12 | 0.15/0.15 ns
Tisckp_pbLY_DDR IDELAY)(
Sequential Delays
Tiscko.Q | CLKDIV to out at Q pin 046 | 047 | o058 ns
Propagation Delays
Tispo_po | Dinput to DO output pin 009 | o010 | o012 ns
Notes:
1. Recorded at 0 tap value.
2. Tiscck_cez and Tigcke_cez are reported as Tigcok_ce/Tiscke_cke in the timing report.
DS183 (v1.14) April 17, 2013 www.xilinx.com
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Output Serializer/Deserializer Switching Characteristics
Table 25: OSERDES Switching Characteristics

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

Setup/Hold
Tospck_p/Tosckp_ b D input setup/hold with respect to CLKDIV 0.37/0.02 0.40/0.02 0.55/0.02 ns
Tospck T/ Tosckp TV T input setup/hold with respect to CLK 0.49/-0.15 | 0.56/-0.15 | 0.68/-0.15 | ns
TOSDCK_TQ/TOSCKD_TQ“) T input setup/hold with respect to CLKDIV 0.27/-0.15 | 0.30/~0.15 | 0.34/-0.15 ns
Toscck_oce/Tosckc_ocE OCE input setup/hold with respect to CLK 0.28/0.03 0.29/0.03 0.45/0.03 ns
Toscck_ s SR (Reset) input setup with respect to CLKDIV 0.41 0.46 0.75 ns
Toscck_Tce/Toscke_TCE TCE input setup/hold with respect to CLK 0.28/0.01 0.30/0.01 0.45/0.01 ns
Sequential Delays
Toscko_oq Clock to out from CLK to OQ 0.35 0.37 0.42 ns
Toscko_TQ Clock to out from CLK to TQ 0.41 0.43 0.49 ns
Combinatorial
Tospo_TTQ T input to TQ Out 0.73 0.81 0.97 ns

Notes:
1. Tospck_ T2 and Togckp T2 @re reported as Togpck T/ Tosckp_T in the timing report.
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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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CLB Distributed RAM Switching Characteristics (SLICEM Only)
Table 29: CLB Distributed RAM Switching Characteristics

Symbol Description Speed Grade Units
-3 -2/-2L/-2G -1
Sequential Delays
Tshcko!! Clock to A — B outputs 0.68 0.70 0.85 ns, Max
TsHcko_1 Clock to AMUX — BMUX outputs 0.91 0.95 1.15 ns, Max
Setup and Hold Times Before/After Clock CLK
Tos_LrRaM/TDH_LRAM A —D inputs to CLK 0.45/0.23 | 0.45/0.24 | 0.54/0.27 ns, Min
Tas_LRAM TAH_LRAM Address An inputs to clock 0.13/0.50 | 0.14/0.50 | 0.17/0.58 ns, Min
Address An inputs through MUXs and/or carry logic | 0.40/0.16 | 0.42/0.17 | 0.52/0.23 ns, Min
to clock
Tws_LRAM TWH_LRAM WE input to clock 0.29/0.09 | 0.30/0.09 | 0.36/0.09 ns, Min
Tceck LRAM/TCKCE_LRAM CE input to CLK 0.29/0.09 | 0.30/0.09 | 0.37/0.09 ns, Min
Clock CLK
Tvpw Minimum pulse width 0.68 0.77 0.91 ns, Min
Tmep Minimum clock period 1.35 1.54 1.82 ns, Min
Notes:
1. TsHcko also represents the CLK to XMUX output. Refer to the timing report for the CLK to XMUX path.
CLB Shift Register Switching Characteristics (SLICEM Only)
Table 30: CLB Shift Register Switching Characteristics
Symbol Description Speed Grade Units
-3 -2/-2L/-2G -1
Sequential Delays
TREG Clock to A — D outputs 0.96 0.98 1.20 ns, Max
TREG_MUX Clock to AMUX — DMUX output 1.19 1.23 1.50 ns, Max
TREG_M31 Clock to DMUX output via M31 output 0.89 0.91 1.10 ns, Max
Setup and Hold Times Before/After Clock CLK
Tws_sHFREG/TWH_SHFREG WE input 0.26/0.09 | 0.27/0.09 | 0.33/0.09 | ns, Min
Tceck_sHrFrec/Tekee_sHFrea | CE input to CLK 0.27/0.09 | 0.28/0.09 | 0.33/0.09 | ns, Min
Tbs_sHFREG/TDH_SHFREG A - D inputs to CLK 0.28/0.26 | 0.28/0.26 | 0.33/0.30 | ns, Min
Clock CLK
TMPW_SHFREG Minimum pulse width 0.55 0.65 0.78 ns, Min
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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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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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Device Pin-to-Pin Output Parameter Guidelines
All devices are 100% functionally tested. Values are expressed in nanoseconds unless otherwise noted.

Table 40: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)

Speed Grade
Symbol Description Device Units
3 |-22u26

SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
Tickor Clock-capable clock input and OUTFF without XC7V585T 5.63 6.20 6.97 ns
MMCM/PLL (near clock region) XC7V2000T N/A 566 6.35 ns
XC7VX330T 5.41 5.97 6.71 ns
XC7VX415T 5.46 5.96 6.70 ns
XC7VX485T 5.29 5.84 6.57 ns
XC7VX550T 5.45 6.02 6.76 ns
XC7VX690T 5.46 6.02 6.76 ns
XC7VX980T N/A 6.12 6.87 ns
XC7VX1140T N/A 5.59 6.28 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 I0B and CLB flip-flops are clocked by the global clock net in a single SLR.

Table 41: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)

Symbol Description Device Speed Grade Units
3 |-2¢2u-2G) -

SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
TICKOFFAR Clock-capable clock input and OUTFF without XC7V585T 6.81 7.53 8.44 ns
MMCM/PLL (far clock region) XC7V2000T N/A 6.00 673 | ns
XC7VX330T 6.31 6.97 7.83 ns
XC7VX415T 6.36 6.90 7.69 ns
XC7VX485T 6.20 6.86 7.69 ns
XC7VX550T 6.66 7.37 8.27 ns
XC7VX690T 6.69 7.37 8.27 ns
XC7VX980T N/A 7.47 8.37 ns
XC7VX1140T N/A 5.93 6.65 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.
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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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Table 47: Clock-Capable Clock Input Setup and Hold With PLL

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

Input Setup and Hold Time Relative to Clock-Capable Clock Input Signal for SSTL15 Standard.(1)@

TpspLLce/ No delay clock-capable clock input and IFF(®) with | XC7V585T 3.07/-0.21 | 3.40/-0.21 | 3.72/-0.21| ns

TerpLLCC PLL XC7V2000T N/A  |2.99/~0.35 | 3.27/-0.35 | ns
XC7VX330T |2.94/-0.26 | 3.26/-0.26 | 3.57/-0.26 ns
XC7VX415T | 3.09/-0.10 | 3.42/-0.10 | 3.75/-0.10 ns
XC7VX485T | 2.95/-0.26 | 3.26/-0.26 | 3.58/—0.26 ns
XC7VX550T | 3.08/-0.20 | 3.40/-0.20 | 3.74/—0.20 ns
XC7VX690T | 3.08/-0.10 | 3.40/-0.10 | 3.74/-0.10 ns
XC7VX980T N/A 3.39/-0.21 | 3.72/-0.21 ns
XC7VX1140T N/A 3.00/-0.35 | 3.27/-0.35 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 10B and CLB flip-flops are clocked by the global clock net in a single SLR.

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

Table 48: Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO

Speed Grade
Symbol Description Units
-3 -2/-2L/-2G -1
Input Setup and Hold Time Relative to a Forwarded Clock Input Pin Using BUFIO for SSTL15 Standard.
Tpscs/TPHcs Setup/hold of 1/0 clock for HR 1/O banks —-0.36/1.36 | —0.36/1.50 | -0.36/1.70 | ns
Setup/hold of 1/0 clock for HP 1/0 banks —0.34/1.39 | —0.34/1.53 | -0.34/1.73 ns
Table 49: Sample Window
Speed Grade
Symbol Description Units
-3 -2/-2L/-2G -1
Tsavp Sampling error at receiver pins(1) 0.51 0.56 0.61 ns
TsAMP_BUFIO Sampling error at receiver pins using BUFIO(2) 0.30 0.35 0.40 ns
Notes:

1. This parameter indicates the total sampling error of the Virtex-7 T and XT FPGAs DDR input registers, measured across voltage,
temperature, and process. The characterization methodology uses the MMCM to capture the DDR input registers’ edges of operation. These
measurements include:

- CLKO MMCM jitter

- MMCM accuracy (phase offset)

- MMCM phase shift resolution

These measurements do not include package or clock tree skew.

2. This parameter indicates the total sampling error of the Virtex-7 Tand XT FPGAs DDR input registers, measured across voltage,
temperature, and process. The characterization methodology uses the BUFIO clock network and IDELAY to capture the DDR input registers’
edges of operation. These measurements do not include package or clock tree skew.
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Additional Package Parameter Guidelines

The parameters in this section provide the necessary values for calculating timing budgets for Virtex-7 T and XT FPGA clock
transmitter and receiver data-valid windows.

Table 50: Package Skew

Symbol Description Device Package Value Units

TPKGSKEW Package Skew(!) N FFG1157 232 ps
FFG1761 255 ps
FHG1761 308 ps

XC7V2000T
FLG1925 266 ps
FFG1157 170 ps

XC7VX330T
FFG1761 270 ps
FFG1157 203 ps
XC7VX415T FFG1158 237 ps
FFG1927 183 ps
FFG1157 191 ps
FFG1158 209 ps
XC7VX485T FFG1761 274 ps
FFG1927 209 ps
FFG1930 304 ps
FFG1158 217 ps

XC7VX550T
FFG1927 254 ps
FFG1157 239 ps
FFG1158 217 ps
FFG1761 284 ps

XC7VX690T
FFG1926 238 ps
FFG1927 254 ps
FFG1930 287 ps
FFG1926 242 ps
XC7VX980T FFG1928 199 ps
FFG1930 243 ps
FLG1926 271 ps
XC7VX1140T FLG1928 216 ps
FLG1930 279 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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Table 55: GTX Transceiver Reference Clock Switching Characteristics

L. . All Speed Grades .
Symbol Description Conditions Units
Min Typ Max
-3 speed grade 60 - 700 MHz
FacLk Reference clock frequency range
All other speed grades 60 - 670 MHz
Treolk Reference clock rise time 20% — 80% - 200 - ps
TrcLk Reference clock fall time 80% — 20% - 200 - ps
TbcREF Reference clock duty cycle Transceiver PLL only 40 50 60 %
80%————\————— — — — — — -4t -k X — - — — =
0%~~~ XN = T -
TroLk I=—
' ds183_03 021611
Figure 3: Reference Clock Timing Parameters
Table 56: GTX Transceiver PLL/Lock Time Adaptation
L . 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 x106 ul
adaptation time for low-power mode present at the input.
(LPM) when the DFE is disabled.
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GTX Transceiver Protocol Jitter Characteristics

For Table 60 through Table 65, the 7 Series FPGAs GTX/GTH Transceiver User Guide (UG476) contains recommended
settings for optimal usage of protocol specific characteristics.

Table 60: Gigabit Ethernet Protocol Characteristics (GTX 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 61: XAUI Protocol Characteristics (GTX 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 62: PCI Express Protocol Characteristics (GTX 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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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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Table 73: GTH Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
TJ Total jitter(3)(4) - - 0.32 ul
8.0 CPLL e 8.0 Gb/s
DJg.o cpLL Deterministic jitter(3)(“) - - 0.17 ul
TJ Total jitter()(4) - - 0.28 ul
66 QPLL e 6.6 Gb/s
DJes QpLL Deterministic jitter()(“) - - 0.17 ul
TJ Total jitter(3)(4) - - 0.30 ul
66 CPLL el 6.6 Gb/s
DJe6_CPLL Deterministic jitter(3(4) - - 0.15 ul
Tdso Total jitter(3)(4) - - 0.30 ul
' T 5.0 Gb/s
DJs o Deterministic jitter(3)(4) - - 0.15 ul
Tdgos Total jitter(3)(4) - - 0.30 ul
' T 4.25 Gb/s
DJy o5 Deterministic jitter(3(4) - - 0.15 ul
T3 75 Total jitter(3)(4) - - 0.30 ul
' T 3.75 Gb/s
DJ3 75 Deterministic jitter(3)(4) - - 0.15 ul
TJ Total jitter(3)(4) - - 0.2 ul
320 Jrer— = 3.20 Gb/s®)
DJ3.50 Deterministic jitter(3)(“) - - 0.1 ul
TJ Total jitter(3)(4) - - 0.32 ul
820 Jrer— 3.20 Gb/s(®)
DJ3 o0 Deterministic jitter(3(4) - - 0.16 ul
TJ Total jitter(3)(4) - - 0.20 ul
25 Jrer— 2.5 Gb/s(?)
DJs 5 Deterministic jitter(3(4) - - 0.08 ul
TJ Total jitter(3)(4) - - 0.15 ul
125 Jrer— 1.25 Gb/s(®)
DJq 25 Deterministic jitter(3(4) - - 0.06 ul
TJs00 Total jitter(3)(4) - - 0.1 ul
o 500 Mb/s
DJsoo Deterministic jitter(3)(4) - - 0.03 ul
Notes:
1. Using same REFCLK input with TX phase alignment enabled for up to 12 consecutive transmitters (three fully populated GTH Quads).
2. Using QPLL_FBDIV = 40, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
3. Using CPLL_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
4. Al jitter values are based on a bit-error ratio of 1e712,
5. CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
6. CPLL frequency at 1.6 GHz and TXOUT_DIV = 1.
7. CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
8. CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.
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Table 78: CEI-6G and CEI-11G Protocol Characteristics (GTH 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 79: 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(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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Date

Version

Description

08/03/2012

1.5

Updated the descriptions, changed V,y and Note 2 and added Note 4 in Table 1. In Table 2, changed
descriptions and notes, removed Note 7, changed GTX transceiver parameters and values and added
Note 12 and Note 13. Updated parameters in Table 3. Added Table 4 and Table 5. Updated the values
for in Table 7. Updated LVCMOS12 and the SSTLs in Table 9. Updated many of the specifications in
Table 10 and Table 11.

Updated the AC Switching Characteristics section, based upon Table 14, for the ISE 14.2 speed
specifications throughout the document with appropriate changes to Table 15 and Table 16 including
production release of the XC7VX485T in the -2 and -1 speed designations.

Added notes and specifications to Table 18. Updated the IOB Pad Input/Output/3-State discussion and
Changed Table 21 by addlng T|O|BUFD|SABLE'

Removed many of the combinatorial delay specifications and Tenek/Tckein from Table 28.
Rearranged Table 51 including moving some parameters to Table 1. Added Table 56. Updated

Table 57. In Table 59, updated SJ Jitter Tolerance with Stressed Eye section, page 48 and Note 8.
Added Note 1, Note 2, and Note 3 to Table 62. Added Note 1 and Note 2 to Table 63, and line rate
ranges. Updated Table 64 including adding Note 1. Updated Table 65 including adding Note 1.

In Table 82 updated Note 1 and added Note 4. In Table 83, updated Tpor and Fgpmcck-

09/20/2012

1.6

Removed the XC7V1500T device from data sheet. In Table 2, revised Vogint @and Vecpram @and added
Note 3. Updated some of the values in Table 7. Revised Table 15 and Table 16 to include production
release of the XC7V585T in the -2 and -1 speed designations. Added values for the XC7V585T in
Table 50. Updated Note 2 in Table 58.

09/26/2012

1.7

Revised Table 15 and Table 16 to include production release of the XC7VX485T in the -3 speed
designation.

10/19/2012

1.8

Revised Table 15 and Table 16 to include production release of the XC7VX485T in the -2L (1.0V)
speed designation.

Removed -2L (0.9V) speed specifications from data sheet, this change includes edits to Vg yt @and
Vcesrawm in Table 2, editing Note 1 and removing Note 2 in Table 53. Also in Table 53, updated the
FGTXMAX! FGTXQRANGE1’ and FGQPLLRANGE1 specification for -1 speed grade from 6.6 Gb/s to

8.0 Gb/s. Edited Note 4 in Table 57 and Note 3 in Table 72.

12/12/2012

1.9

Updated the AC Switching Characteristics section, based upon Table 14, for the ISE 14.3 speed
specifications throughout the document. Revised Table 15 and Table 16 to include production release
of the XC7V585T in the -3 and -2L(1.0V) speed designations. Updated the notes in Table 50.
Updated GTH Transceiver Specifications including removal of GTH Transceiver DC Characteristics
section (use the XPE (download at http://www.xilinx.com/power). Updated Table 68 and added

Table 71, Table 73, and Table 74. Removed Note 4 from Table 82.

12/24/2012

Updated the AC Switching Characteristics section, based upon Table 14, for the ISE 14.4 and
Vivado 2012.4 speed specifications throughout the document. Revised the XC7V2000T in the -1 and
-2 speed designations Table 15 to preliminary.

Added the GTH Transceiver Protocol Jitter Characteristics section. Updated Ttcktpo and added
Internal Configuration Access Port section to Table 83.

01/31/2013

Added Note 2 to Table 2. Revised Table 15 and Table 16 to include production release of the
XC7V2000T in the -1 and -2 speed specifications. Updated Note 1 in Table 35. Updated the notes in
Table 37, Table 40 through Table 43, Table 46, and Table 47. In Table 66, updated Dypp|y. In Table 67,
updated VIDIFF' Removed TLOCK and TPHASE from Table 70. Updated TDLOCK in Table 71.

03/07/2013

Updated the AC Switching Characteristics section, based upon Table 14, for the ISE 14.5 and
Vivado 2013.1 speed specifications throughout the document. Revised Table 15 and Table 16 to
include production release of the XC7VX690T.

Revised DyppoyT in Table 66. Updated values in Table 67 and Table 74. Removed Note 1 from
Table 68. Updated MMCM_Fpgpumax in Table 38 and PLL_Fppppax in Table 39. Added skew values to
Table 50.
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