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& XILINX.

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

Table 7 shows the minimum current, in addition to Igcq, that is required by Virtex-7 Tand XT devices for proper power-on
and configuration. If the current minimums shown in Table 6 and Table 7 are met, the device powers on after all five supplies
have passed through their power-on reset threshold voltages. The FPGA must not be configured until after Vo nT is

applied.

Once initialized and configured, use the XPower tools to estimate current drain on these supplies.

Table 7: Power-On Current for Virtex-7 T and XT Devices

Device lccinTmIN lccauxmin lccomin lccaux_io lccBrAM Units

Typ(™ Typ(™ Typ(™ Typ() Typ(M
XC7V585T lccint + 2700 | Igcauxa + 40 | lccoq + 60 mA per bank | Igcoauxioq + 40 mA per bank |lccgramq + 108 mA
XC7Vv2000T lcointq + 4000 | Igcauxa + 80 | Iccoq + 60 mA per bank | Igcoauxioq + 40 mA per bank |lccgramq + 176 mA
XC7VX330T lccintg + 1000 | Iccauxq + 65 | Iccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Iccgramq +95 | MA
XC7VX415T lcointq + 1200 | Igcauxa + 75 | lccoq + 40 mA per bank | Igcoauxioq + 40 mA per bank |lccgramq + 115 mMA
XC7VX485T lcointq + 1200 | Igcauxa + 80 | Iccoq + 40 mA per bank | Igcoauxioq + 40 mA per bank |lccgramq + 140 mA
XC7VX550T Icointq + 3300 | Igcauxa + 143 | Iccoq + 40 mA per bank | Igcoauxioq + 57 MA per bank | lscgramaq +200( mA
XC7VX690T lccintq + 3300 | Iccauxa + 143 | lccoq + 40 mA per bank | Igcoauxioq + 57 MA per bank |lcceramq + 200 mA
XC7VX980T Iccintq + 6500 | Igcauxa + 202 | Iccoq + 40 mA per bank | Igcoauxioq + 60 mA per bank |lccgramq +204| mA
XC7VX1140T | Iggintq + 8000 | Igcauxa + 235 | lccoq + 40 mA per bank | lgcoauxiog + 63 MA per bank | lccgramq + 256 mMA
Notes:

1. Typical values are specified at nominal voltage, 25°C.
2. Use the Xilinx Power Estimator (XPE) spreadsheet tool (download at http://www.xilinx.com/power) to calculate maximum power-on currents.

Table 8: Power Supply Ramp Time

Symbol Description Conditions Min Max Units
TvceInT Ramp time from GND to 90% of VoonT 0.2 50 ms
Tveco Ramp time from GND to 90% of Vcco 0.2 50 ms
Tvccaux Ramp time from GND to 90% of Vecaux 0.2 50 ms
Tvccaux_10 Ramp time from GND to 90% of Vccaux 10 0.2 50 ms
TvceBRAM Ramp time from GND to 90% of Vecpram 0.2 50 ms

_ T, =100°C() 500
Tvccozvecaux Allowed time per power cycle for Voco — Vecaux > 2.625V T, = 85°C(1) 800 ms
TmaTAavee Ramp time from GND to 90% of VygTtavce 0.2 50 ms
TuGTAVTT Ramp time from GND to 90% of ViygTavTT 0.2 50 ms
TmGTVCCAUX Ramp time from GND to 90% of Vygtvecaux 0.2 50 ms
Notes:

1. Based on 240,000 power cycles with nominal Vg of 3.3V or 36,500 power cycles with a worst case V¢ of 3.465V.
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DC Input and Output Levels

Values for V|_and V|4 are recommended input voltages. Values for I and loy are guaranteed over the recommended

operating conditions at the Vo, and Vg test points. Only selected standards are tested. These are chosen to ensure that
all standards meet their specifications. The selected standards are tested at a minimum V¢ with the respective Vg and
Von voltage levels shown. Other standards are sample tested.

Table 9: SelectlO DC Input and Output Levels(1)(2)

/0 Standard ViL ViH VoL Vou loL lon
V, Min V, Max V, Min V, Max V, Max V, Min mA mA

HSTL_I —0.300 | Vgge—0.100 | Vggr+0.100 |Vgeo + 0.300 0.400 Veeo — 0.400 8 -8
HSTL_I_12 —0.300 | Vggr—0.080 | Vggr+0.080 |Vggo+0.300) 25% Veeo 75% Voco 6.3 -6.3
HSTL_I_18 —0.300 | Vgge—0.100 | VRggr+0.100 |Vgeo + 0.300 0.400 Veeo — 0.400 8 -8
HSTL_II —0.300 | Vgge—0.100 | Vggr+0.100 |Vgeo + 0.300 0.400 Voo —0.400 | 16 -16
HSTL_II_18 —0.300 | VRgg—0.100 Vger +0.100 |Vgco + 0.300 0.400 Vcco — 0.400 16 -16
HSUL_12 —0.300 | Vggr—0.130 | Vggp+0.130 |Vggo +0.300)  20% Veco 80% Veco 0.1 —0.1
LVCMOS12 -0.300 | 35% Veeo 65% Veco | Veco + 0.300 0.400 Veeo — 0400 | Note 3 | Note 3
LVCMOS15, -0.300 | 35% V¢co 65% Voco | Voco +0.300)  25% Veeo 75%Voco | Note 4 | Note 4
LvDCI_15
LVCMOS18, -0.300 | 35% Veeo 65% Veco | Veco + 0.300 0.450 Veeo — 0450 | Note 5 | Note 5
LvDCI_18
LVCMOS25 —0.300 0.700 1.700 Veco + 0.300 0.400 Voo — 0.400 | Note 6 | Note 6
LVCMOS33 —-0.300 0.800 2.000 3.450 0.400 Vecco —0.400 | Note 6 | Note 6
LVTTL —-0.300 0.800 2.000 3.450 0.400 2.400 Note 7 | Note 7
MOBILE_DDR —-0.300 20% Vceo 80% Vcco Vcco +0.300|  10% Voo 90% Veeco 0.1 -0.1
PCI33_3 —-0.400 30% Vceo 50% Vcco Veeo +0.500|  10% Veco 90% Veco 15 -0.5
SSTL12 —0.300 | VRgg—0.100 VReg + 0.100 |Veeo + 0.300 | Veco/2 —0.150 | Veep/2 + 0.150| 14.25 | —14.25
SSTL135 —-0.300 | VRgr—0.090 VRer + 0.090 Vo + 0.300 | Vego/2 —0.150 | Veep/2 + 0.150|  13.0 -13.0
SSTL135_R -0.300 | VRgr—0.090 Vger + 0.090 | Vo +0.300 | Veep/2 —0.150 (Veco/2 + 0.1501 8.9 -8.9
SSTL15 —0.300 | VRgg—0.100 VRer + 0.100 |Veep + 0.300 | Veco/2 —0.175 | Veep/2 + 0175 13.0 -13.0
SSTL15_R -0.300 | VRgr—0.100 VReg + 0.100 |V +0.300 | Veco/2 = 0.175|Veep/2 +0.175) 8.9 -8.9
SSTL18_I -0.300 Vger—0.125 VRer + 0.125 | Voo + 0.300 |Veco/2 = 0.470 |Vco/2 + 0.470 8 -8
SSTL18_lI -0.300 Vgee—0.125 VRer + 0.125 |V + 0.300 | Vecp/2 — 0.600 |Vecp/2 + 0.600|  13.4 -13.4
Notes:

ON>GO AN~

Tested according to relevant specifications.
3.3V and 2.5V standards are only supported in 3.3V I/O banks.
Supported drive strengths of 2, 4, 6, or 8 mA in HP I/O banks and 4, 8, or 12 mA in HR I/O banks.
Supported drive strengths of 2, 4, 6, 8, 12, or 16 mA in HP I/O banks and 4, 8, 12, or 16 mA in HR 1/O banks.

Supported drive strengths of 2, 4, 6, 8, 12, or 16 mA in HP 1/O banks and 4, 8, 12, 16, or 24 mA in HR /O banks.
Supported drive strengths of 4, 8, 12, or 16 mA

Supported drive strengths of 4, 8, 12, 16, or 24 mA
For detailed interface specific DC voltage levels, see the 7 Series FPGAs SelectlO Resources User Guide (UG471).
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Speed Grade Designations

Since individual family members are produced at different times, the migration from one category to another depends
completely on the status of the fabrication process for each device. Table 15 correlates the current status of each
Virtex-7 Tand XT device on a per speed grade basis.

Table 15: Virtex-7 T and XT Device Speed Grade Designations

Device Speed Grade Designations

Advance Preliminary Production
XC7V585T -3, -2, -2L, -1
XC7v2000T 2L, -2G -2, -1
XC7VX330T -3,-2, -2L, -1
XC7VX415T -3,-2, 2L, -1
XC7VX485T 3.2, -2L, -1
XC7VX550T -3,-2,-2L, -1
XC7VX690T -3,-2, 2L, -1
XC7VX980T -2, -2L, -1
XC7VX1140T -2, -2L, -2G, -1

Production Silicon and Software Status

In some cases, a particular family member (and speed grade) is released to production before a speed specification is
released with the correct label (Advance, Preliminary, Production). Any labeling discrepancies are corrected in subsequent
speed specification releases.

Table 16 lists the production released Virtex-7 T and XT device, speed grade, and the minimum corresponding supported
speed specification version and software revisions. The software and speed specifications listed are the minimum releases
required for production. All subsequent releases of software and speed specifications are valid.

Table 16: Virtex-7 T and XT Device Production Software and Speed Specification Release

. Speed Grade Designations
Device
-3 -2G -2 | -2L | 1
Vivado 2012.4 v1.08 .
XC7V585T or ISE 14.2 v1.06 N/A Vivado 2012.4 v1.08 or ISE 14.2 v1.06
XC7V2000T N/A Vivado 2012.4 v1.07 ‘ ’ Vivado 2012.4 v1.07
XC7VX330T i N/A
Vivado 2013.1 v1.08 Vivado 2013.1 v1.08 or ISE 14.5 v1.08
XC7VX415T or ISE 14.5v1.08 N/A
Vivado 2012.4 v1.08 .
XC7VX485T or ISE 14.2 v1.06 N/A Vivado 2012.4 v1.08 or ISE 14.2 v1.06
Vivado 2013.1 v1.08 .
XC7VX550T or ISE 14.5 v1.08 N/A Vivado 2013.1 v1.08 or ISE 14.5 v1.08
Vivado 2013.1 v1.08 .
XC7VX690T or ISE 14.5 v1.08 N/A Vivado 2013.1 v1.08 or ISE 14.5 v1.08
XC7VX980T N/A N/A
XC7VX1140T N/A
Notes:

1. Blank entries indicate a device and/or speed grade in advance or preliminary status.
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I10B Pad Input/Output/3-State

Table 19 (3.3V high-range IOB (HR)) and Table 20 (1.8V high-performance 10B (HP)) summarizes the values of standard-
specific data input delay adjustments, output delays terminating at pads (based on standard) and 3-state delays.

* Top) is described as 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 SelectlO input buffer.

* T,oop is described as 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.

* Torp is described as the delay from the T pin to the IOB pad through the output buffer of an 0B pad, when 3-state is
disabled. The delay varies depending on the SelectlO capability of the output buffer. In HP 1/0O banks, the internal DCI
termination turn-on time is always faster than T\qrp Wwhen the DCITERMDISABLE pin is used. In HR I/O banks, the
IN_TERM termination turn-on time is always faster than T otp Wwhen the INTERMDISABLE pin is used.

Table 19: 3.3V I0B High Range (HR) Switching Characteristics

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 |-2l-21-2G| -1 -3 |-21-2L-2G| -1 -3 |-2/-2L/-2G| -1
LVTTL_S4 1.31 1.42 1.64 3.77 3.90 4.00 4.53 4.76 4.99 ns
LVTTL_S8 1.31 1.42 1.64 3.50 3.64 3.73 4.26 4.50 4.72 ns
LVTTL_S12 1.31 1.42 1.64 3.49 3.62 3.72 4.25 4.48 4.71 ns
LVTTL_S16 1.31 1.42 1.64 3.03 3.17 3.26 3.79 4.03 4.25 ns
LVTTL_S24 1.31 1.42 1.64 3.25 3.39 3.48 4.01 4.25 4.47 ns
LVTTL_F4 1.31 1.42 1.64 3.22 3.36 3.45 3.98 4.22 4.44 ns
LVTTL_F8 1.31 1.42 1.64 2.71 2.84 2.93 3.47 3.70 3.92 ns
LVTTL_F12 1.31 1.42 1.64 2.69 2.82 2.92 3.45 3.68 3.91 ns
LVTTL_F16 1.31 1.42 1.64 2.57 2.85 3.15 3.33 3.71 4.14 ns
LVTTL_F24 1.31 1.42 1.64 2.41 2.64 2.89 3.17 3.50 3.88 ns
LvVDS_25(1) 0.64 0.68 0.80 1.36 1.47 1.55 2.12 2.33 2.54 ns
MINI_LVDS_25 0.68 0.70 0.79 1.36 1.47 1.55 2.12 2.33 2.54 ns
BLVDS_25(1) 0.65 0.69 0.80 1.83 2.02 2.20 2.59 2.88 3.19 ns
RSDS_25 (point to point)(1) 0.63 0.68 0.79 1.36 1.48 1.55 2.12 2.34 2.54 ns
PPDS_25(1) 0.65 0.69 0.80 1.36 1.49 1.58 2.12 2.35 2.57 ns
TMDS_33( 0.72 0.76 0.86 1.43 1.54 1.60 2.19 2.40 2.59 ns
PCI33_3(1 1.28 1.41 1.65 2.71 3.08 3.52 3.47 3.94 4.51 ns
HSUL_12 0.63 0.64 0.71 1.77 1.90 2.00 2.53 2.76 2.99 ns
DIFF_HSUL_12 0.58 0.61 0.70 1.55 1.68 1.78 2.31 2.54 2.77 ns
HSTL_I_S 0.61 0.64 0.73 1.55 1.69 1.80 2.31 2.55 2.79 ns
HSTL_II_S 0.61 0.64 0.73 1.21 1.34 1.43 1.97 2.20 2.42 ns
HSTL_I_18_S 0.64 0.67 0.76 1.28 1.39 1.45 2.04 2.25 2.44 ns
HSTL_II_18_S 0.64 0.67 0.76 1.18 1.31 1.40 1.94 2.17 2.39 ns
DIFF_HSTL_I_S 0.63 0.67 0.77 1.42 1.54 1.61 2.18 2.40 2.60 ns
DIFF_HSTL_II_S 0.63 0.67 0.77 1.15 1.24 1.27 1.91 2.10 2.26 ns
DIFF_HSTL_I_18_S 0.65 0.69 0.78 1.27 1.38 1.43 2.03 2.24 2.42 ns
DIFF_HSTL_II_18_S 0.65 0.69 0.78 1.14 1.23 1.26 1.90 2.09 2.25 ns
HSTL_I_F 0.61 0.64 0.73 1.10 1.19 1.23 1.86 2.05 2.22 ns
DS183 (v1.14) April 17, 2013 www.xilinx.com
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Input/Output Logic Switching Characteristics

Table 22: ILOGIC Switching Characteristics

Speed Grade

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

Setup/Hold

Tice1ck/TicKcE1 CE1 pin setup/hold with respect to CLK 0.42/0.00 | 0.48/0.00 | 0.67/0.00 ns

Tisrck/Ticksr SR pin setup/hold with respect to CLK 0.53/0.01 | 0.61/0.01 | 0.99/0.01 ns

Tipocke2/Tiockpe2 | D pin setup/hold with respect to CLK without delay 0.01/0.27 | 0.01/0.29 | 0.01/0.34 ns
(HP I/O banks only)

Tipockpe2/Tiockppez | DDLY pin setup/hold with respect to CLK (using IDELAY) 0.01/0.27 | 0.02/0.29 | 0.02/0.34 ns
(HP 1/O banks only)

Tipockes/Tiockpea | D pin setup/hold with respect to CLK without delay 0.01/0.27 | 0.01/0.29 | 0.01/0.34 ns
(HR I/O banks only)

Tipockpes/Tiockppes| DDLY pin setup/hold with respect to CLK (using IDELAY) 0.01/0.27 | 0.02/0.29 | 0.02/0.34 ns
(HR 1/0 banks only)

Combinatorial

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

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

TiDiIE3 D pin to O pin propagation delay, no delay 0.09 0.10 0.12 ns
(HR I/O banks only)

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

Sequential Delays

TibLoE2 D pin to Q1 pin using flip-flop as a latch without delay 0.36 0.39 0.45 ns
(HP I/O banks only)

T\bLODE2 DDLY pin to Q1 pin using flip-flop as a latch (using IDELAY) 0.36 0.39 0.45 ns
(HP 1/O banks only)

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

TibLODE3 DDLY pin to Q1 pin using flip-flop as a latch (using IDELAY) 0.36 0.39 0.45 ns
(HR 1/0O banks only)

Ticka CLK to Q outputs 0.47 0.50 0.58 ns

Tra_ILOGICE2 SR pin to OQ/TQ out (HP 1/O banks only) 0.84 0.94 1.16 ns

TasRQ_ILOGICE2 Global set/reset to Q outputs (HP I/O banks only) 7.60 7.60 10.51 ns

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

TesrRQ_ILOGICES Global set/reset to Q outputs (HR 1/O banks only) 7.60 7.60 10.51 ns

Set/Reset

TrPw ILOGICE2 Minimum pulse width, SR inputs (HP I/O banks only) 0.54 0.63 0.63 ns, Min

TRPW_ILOGICES Minimum pulse width, SR inputs (HR 1/O banks only) 0.54 0.63 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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CLB Switching Characteristics
Table 28: CLB Switching Characteristics

Symbol Description Speed Grade Units
-3 -2/-2L/-2G -1
Combinatorial Delays
TiLo An —Dn LUT address to A 0.05 0.05 0.06 ns, Max
TiLo 2 An — Dn LUT address to AMUX/CMUX 0.15 0.16 0.19 ns, Max
Tios An —Dn LUT address to BMUX_A 0.24 0.25 0.30 ns, Max
Tito An —Dn inputs to A — D Q outputs 0.58 0.61 0.74 ns, Max
Taxa AX inputs to AMUX output 0.38 0.40 0.49 ns, Max
Taxs AX inputs to BMUX output 0.40 0.42 0.52 ns, Max
Taxc AX inputs to CMUX output 0.39 0.41 0.50 ns, Max
Taxp AX inputs to DMUX output 0.43 0.44 0.52 ns, Max
TexB BX inputs to BMUX output 0.31 0.33 0.40 ns, Max
TexD BX inputs to DMUX output 0.38 0.39 0.47 ns, Max
Texe CX inputs to CMUX output 0.27 0.28 0.34 ns, Max
Texo CX inputs to DMUX output 0.33 0.34 0.41 ns, Max
Toxp DX inputs to DMUX output 0.32 0.33 0.40 ns, Max
Sequential Delays
Tcko Clock to AQ — DQ outputs 0.26 0.27 0.32 ns, Max
TsHcko Clock to AMUX — DMUX outputs 0.32 0.32 0.39 ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Tas/TaH Ay — Dy input to CLK on A — D flip-flops 0.01/0.12 | 0.02/0.13 | 0.03/0.18 | ns, Min
Tpick/Tckpl Ay — Dy input to CLK on A — D flip-flops 0.04/0.14 | 0.04/0.14 | 0.05/0.20 | ns, Min
Ay — Dy input through MUXs and/or carry logic to CLK on | 0.36/0.10 | 0.37/0.11 | 0.46/0.16 | ns, Min
A — D flip-flops
Tceck_cLe/Tekce cue | CE input to CLK on A — D flip-flops 0.19/0.05 | 0.20/0.05 | 0.25/0.05 | ns, Min
Tsrek/Tcksr SR input to CLK on A — D flip-flops 0.30/0.05 | 0.31/0.07 | 0.37/0.09 | ns, Min
Set/Reset
TsrMIN SR input minimum pulse width 0.52 0.78 1.04 ns, Min
Tra Delay from SR input to AQ — DQ flip-flops 0.38 0.38 0.46 ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops 0.34 0.35 0.43 ns, Max
Frog Toggle frequency (for export control) 1818 1818 1818 MHz
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Table 32: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description Units
-3 -2/-2L/-2G -1
Tpsppo A P A input to P output not using multiplier 1.30 1.48 1.76 ns
Tpsppo_c_p C input to P output 1.13 1.30 1.55 ns
Combinatorial Delays from Input Pins to Cascading Output Pins
TDSPDO?{A; B}_{ACOUT; BCOUT} {A, B} input to {ACOUT, BCOUT} 0.47 0.53 0.63 ns
output
TDSPDO_{A, B}_CARRYCASCOUT_MULT {A, B} input to CARRYCASCOUT 3.44 3.94 4.69 ns
output using multiplier
TDSPDO_D_CARRYCASCOUT_MULT D input to CARRYCASCOUT OUtpUt 3.36 3.85 4.58 ns
using multiplier
TDSPDO?{A, B}_CARRYCASCOUT {A, B} input to CARRYCASCOUT 1.50 1.72 2.04 ns
output not using multiplier
TDSPDO_C_CARRYCASCOUT C input to CARRYCASCOUT output 1.34 1.53 1.83 ns
Combinatorial Delays from Cascading Input Pins to All Output Pins
TpbsPpo_ACIN_P_MULT ACIN input to P output using multiplier 3.09 3.55 4.24 ns
TbspPpo ACIN P ACIN input to P output not using 1.16 1.33 1.59 ns
- multiplier
TDSPDO_AC|N_ACOUT ACIN input to ACOUT OUtpUt 0.32 0.37 0.45 ns
TDSPDO_AClN_CARRYCASCOUT_MULT ACIN lnput to CARRYCASCOUT 3.30 3.79 4.52 ns
output using multiplier
TDSPDO_AClN_CARRYCASCOUT ACIN input to CARRYCASCOUT 1.37 1.57 1.87 ns
output not using multiplier
TDSPDO_PCIN_P PCIN input to P output 0.94 1.08 1.29 ns
TDSPDO_PClN_CARRYCASCOUT PCIN input to CARRYCASCOUT 1.15 1.32 1.57 ns
output
Clock to Outs from Output Register Clock to Output Pins
TDSPCKO_P_PREG CLK PREGto P OUtpUt 0.33 0.35 0.39 ns
TDSPCKO_CARRYCASCOUT_PREG CLK PREG to CARRYCASCOUT 0.44 0.50 0.59 ns
output
Clock to Outs from Pipeline Register Clock to Output Pins
TDSPCKO_P_MREG CLK MREG to P output 1.42 1.64 1.96 ns
TDSPCKO_CARRYCASCOUT_MREG CLK MREG to CARRYCASCOUT 1.63 1.87 2.24 ns
output
TDSPCKO P ADREG MULT CLK ADREG to P output using 2.30 2.63 3.13 ns
T B multiplier
TDSPCKO_CARRYCASCOUT_ADREG_MULT CLK ADREG to CARRYCASCOUT 2.51 2.87 3.41 ns
output using multiplier
Clock to Outs from Input Register Clock to Output Pins
TDSPCKO_P_AHEG_MULT CLK AREGto P OUtpUt using 3.34 3.83 4.55 ns
multiplier
TDSPCKO P BREG CLK BREG to P output not USing 1.39 1.59 1.88 ns
T multiplier
Tbspcko P CREG CLK CREG to P output not using 1.43 1.64 1.95 ns
T multiplier
TDSPCKO_P_DREG_MULT CLK DREG to P OUtpUt using 3.32 3.80 4.51 ns
multiplier
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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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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 52 summarizes the DC specifications of the clock input of the GTX transceiver. Consult the 7 Series FPGAs GTX/GTH
Transceiver User Guide (UG476) for further details.

Table 52: GTX Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units
ViDiFr Differential peak-to-peak input voltage 250 - 2000 mV
Rin Differential input resistance - 100 - Q
Cext Required external AC coupling capacitor - 100 - nF

GTX Transceiver Switching Characteristics
Consult the 7 Series FPGAs GTX/GTH Transceiver User Guide (UG476) for further information.
Table 53: GTX Transceiver Performance
Symbol Description Output Divider Speed Grade Units
-3/-2G -2/-2L -1(1)
Farxmax®@ Maximum GTX transceiver data rate 12,5 10.3125 8.0 Gb/s
Feran® Minimum GTX transceiver data rate 0.500 0.500 0.500 Gb/s
1 3.2-6.6 Gb/s
2 1.6-3.3 Gb/s
FGTXCRANGE CPLL line rate range 4 0.8-1.65 Gb/s
8 0.5-0.825 Gb/s
16 N/A Gb/s
1 5.93-8.0 5.93-8.0 5.93-8.0 Gb/s
2 2.965-4.0 2.965-4.0 2.965-4.0 Gb/s
FGTXQRANGE1 QPLL line rate range 1 4 1.4825-2.0 1.4825-2.0 1.4825-2.0 Gb/s
8 0.74125-1.0 0.74125-1.0 0.74125-1.0 Gb/s
16 N/A N/A N/A Gb/s
1 9.8-12.5 9.8-10.3125 N/A Gb/s
2 4.9-6.25 4.9-5.15625 N/A Gb/s
FGTXQRANGE2 QPLL line rate range 20 4 2.45-3.125 2.45-2.578125 N/A Gb/s
8 1.225-1.5625 1.225-1.2890625 N/A Gb/s
16 0.6125-0.78125 | 0.6125-0.64453125 N/A Gb/s
FGcPLLRANGE GTX transceiver CPLL frequency range 1.6-3.3 1.6-3.3 1.6-3.3 GHz
FGQPLLRANGE1 GTX transceiver QPLL frequency range 1 5.93-8.0 5.93-8.0 5.93-8.0 GHz
FGcapPLLRANGE? GTX transceiver QPLL frequency range 2 9.8-12.5 9.8-10.3125 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 Vg nt = 0.9V, as described
in tge Lowering Power using the Voltage Identification Bit application note (XAPP555), requires a 4-byte internal data width for operation

above 3.8 Gb/s.

2. Data rates between 8.0 Gb/s and 9.8 Gb/s are not available.
3. For QPLL line rate range 2, the maximum line rate with the divider N set to 66 is 10.3125Gb/s.

Table 54: GTX Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics

Speed Grade
Symbol Description Units
-3/-2G -2/-2L -1
FeTXDRPCLK GTXDRPCLK maximum frequency 175.01 175.01 156.25 | MHz
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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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Table 58: GTX Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
TJ Total jitter(3)(4) - - 0.30 ul
66 CPLL e 6.6 Gb/s
DJg.6_CPLL Deterministic jitter(3)(“) - - 0.15 ul
Tdso Total jitter(3)(4) - - 0.30 ul
- — 5.0 Gb/s
DJs g 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) - - 0.20 ul
320 Jrer— = 3.20 Gb/s®)
DJ3.50 Deterministic jitter(3)(4) - - 0.10 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) - - 0.10 ul
o 500 Mb/s
DJsoo Deterministic jitter(3)(“) - - 0.03 ul
Notes:
1. Using same REFCLK input with TX phase alignment enabled for up to 12 consecutive transmitters (three fully populated GTX 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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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 4: Single-Ended Peak-to-Peak Voltage
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Figure 5: Differential Peak-to-Peak Voltage
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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 72: GTH Transceiver User Clock Switching Characteristics(1)

L Data Width Conditions Speed Grade .

Symbol Description - Units

Internal Logic Interconnect Logic | -3E/-2GE() | -2(C&I)/-2LE?) | -1(C&I)(3)

Frxour | TXUSERCLKOUT maximum frequency 412.500 412.500 312.500 | MHz

Frxoutr | RXUSERCLKOUT maximum frequency 412.500 412.500 312,500 | MHz

. TXUSERCLKIN 16-bit 16-bit and 32-bit 412.500 412.500 312,500 | MHz

TN maximum frequency 32-bit 32-bit 409.375 353.125 265.625 | MHz

. RXUSERCLKIN 16-bit 16-bit and 32-bit 412.500 412.500 312.500 | MHz

RXIN i
maximum frequency 32-bit 32-bit 409.375 353.125 265.625 | MHz
16-bit 16-bit 412.500 412.500 312,500 | MHz
TXUSERCLKIN2 : : ,

Frxing maximum frequency 16-bit and 32-bit 32-bit 409.375 353.125 265.625 | MHz
64-bit 64-bit 204.688 176.563 132.813 | MHz
16-bit 16-bit 412.500 412.500 312,500 | MHz

RXUSERCLKIN2 : : ,

FRxing maximum frequency 16-bit and 32-bit 32-bit 409.375 353.125 265.625 | MHz
64-bit 64-bit 204.688 176.563 132.813 | MHz

Notes:

1. Clocking must be implemented as described in the 7 Series FPGAs GTX/GTH Transceiver User Guide (UG476).

2. For speed grades -3E, -2GE, -2C, -2, and -2LE, a 16-bit data path can only be used for speeds less than 6.6 Gb/s.
3. For speed grade -1 (and when VggnT = 0.9V), a 16-bit data path can only be used for speeds less than 5.0 Gb/s.
Table 73: GTH Transceiver Transmitter Switching Characteristics
Symbol Description Condition Min Typ Max Units

FaTHTX Serial data rate range 0.500 - Fothmax | Gb/s

TRTX TX rise time 20%—-80% - 40 - ps

TErx TX fall time 80%—20% - 40 - ps

TLLSKEW TX lane-to-lane skew(1) - - 500 ps

V1xo0BvVDPP Electrical idle amplitude - - 15 mV

TTXOOBTRANSITION Electrical idle transition time - - 140 ns

TJi34 Total jitter(2)(4) - - 0.3 ul

: B — 13.1 Gb/s
DJ131 Deterministic jitter(2(4) - - 0.17 ul
Tios Total jitter(2)(4) - - 0.28 ul
' S 12.5 Gb/s
DJios Deterministic jitter(2(4) - - 0.17 ul
Ti13 Total jitter(2)(4) - - 0.28 ul
: B — 11.3 Gb/s
DJi13 Deterministic jitter(2(4) - - 0.17 ul
TJ Total jitter(2)(4) - - 0.28 ul
103125 QPLL : B — 10.3125 Gb/s
DJ10.3125_QPLL Deterministic jitter(2(4) - - 0.17 ul
TJ Total jitter(3)(4) - - 0.33 ul
103126 OPLL : B — 10.3125 Gb/s
DJ10.3125_CPLL Deterministic jitter(3)(4) - - 0.17 ul
TJ Total jitter(2)(4) - - 0.28 ul
9.953 yrer— 9.953 Gb/s
DJg o953 Deterministic jitter(2)(4) - - 0.17 ul
Tdosg Total jitter(2)(4) - - 0.28 ul
: — 9.8 Gb/s

DJg g Deterministic jitter(2)(4) - - 0.17 ul

TJ Total jitter(2)(4) - - 0.28 ul

8.0_QPLL J e 8.0 Gb/s

DJg.o_qpLL Deterministic jitter(2(4) - - 0.17 ul

DS183 (v1.14) April 17, 2013 www.xilinx.com
Preliminary Product Specification 57


http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug476_7Series_Transceivers.pdf

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

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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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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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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Table 82: XADC Sp

ecifications (Cont'd)

T; = —40°C to 100°C

Parameter ‘ Symbol ‘ Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
XADC Reference(®)
External Reference ‘ VRErP Externally supplied reference voltage 1.20 1.25 1.30 \%
On-Chip Reference Ground Vggpp pin to AGND, 1.2375| 1.25 | 1.2625 \

Notes:

1. Offset zTnd gain errors are removed by enabling the XADC automatic gain calibration feature. The values are specified for when this feature

2. g:l;/]zzggi-ﬁed for new BitGen option XADCEnhancedLinearity = ON.

3. Foradetailed description, see the ADC chapter in the 7 Series FPGAs and Zynq-7000 AP SoC XADC Dual 12-Bit 1 MSPS Analog-to-Digital
Converter (UG480).

4. For a detailed description, see the Timing chapter in the 7 Series FPGAs and Zynq-7000 AP SoC XADC Dual 12-Bit 1 MSPS Analog-to-
Digital Converter (UG480).

5. Any variation in the reference voltage from the nominal Vggpp = 1.25V and Vigpn = OV will result in a deviation from the ideal transfer
function. This also impacts the accuracy of the internal sensor measurements (i.e., temperature and power supply). However, for external
ratiometric type applications allowing reference to vary by +4% is permitted. On-chip reference variation is +1%.

Configuration Switching Characteristics

Table 83: Configuration Switching Characteristics

Symbol Description Virte)é-zv?'cae:d X7 3 S'_):::Li;z’e A Units

Power-up Timing Characteristics

Tp (M Program latency 5 5 5 ms, Max

Tpor'" Power-on reset (50ms ramp rate time) 10/50 10/50 10/50 |ms, Min/Max

Power-on reset (1ms ramp rate time) 10/35 10/35 10/35 |ms, Min/Max

TPROGRAM Program pulse width 250 250 250 ns, Min

CCLK Output (Master Mode)

Ticck Master CCLK output delay 150 150 150 ns, Min

TyvcekL Master CCLK clock Low time duty cycle 40/60 40/60 40/60 | %, Min/Max

TMCCKH Master CCLK clock High time duty cycle 40/60 40/60 40/60 | %, Min/Max

Fmeck Master CCLK frequency 100 100 100 MHz, Max

Master CCLK frequency for AES encrypted x16 50 50 50 MHz, Max

FMccK_START Master CCLK frequency at start of configuration 3 3 3 MHz, Typ

FmccktoL Frequency tolerance, master mode with respect to nominal CCLK. | +50 +50 +50 %, Max

CCLK Input (Slave Modes)

TscekL Slave CCLK clock minimum Low time 2.5 25 2.5 ns, Min

TscckH Slave CCLK clock minimum High time 25 25 25 ns, Min

Fscek Slave CCLK frequency 100 100 100 MHz, Max

EMCCLK Input (Master Mode)

TemcckL External master CCLK Low time 25 25 25 ns, Min

TEMCCKH External master CCLK High time 25 25 25 ns, Min

Femcck External master CCLK frequency 100 100 100 MHz, Max

Internal Configuration Access Port

Ficapck Internal configuration access port (ICAPE2) ‘ 100.00 ’ 100.00 ‘ 100.00 ’ MHz, Max
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