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& XILINX.

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

LVDS DC Specifications (LVDS_25)

The LVDS standard is available in the HR I/O banks.

Table 12: LVDS_25 DC Specifications(1)

Symbol DC Parameter ‘ Conditions Min Typ Max Units
Veco Supply voltage 2.375 | 2500 | 2.625 \
Vou Output High voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 Y
VoL Output Low voltage for Q and Q Rt = 100 Q across Q and Q signals 0.700 - - \Y
Vool Differential output voltage (Q — Q), Rt = 100 Q across Q and Q signals 247 350 600 mV

Q =High (Q-Q), Q = High
Vocwm Output common-mode voltage Rt =100 Q across Q and Q signals 1.000 | 1.250 | 1.425 \'
ViDIFr Differential input voltage (Q — Q), Q = High (Q - Q), Q = High 100 350 600 mv
Viem Input common-mode voltage 0.300 | 1.200 | 1.425 \'
Notes:

1. Differential inputs for LVDS_25 can be placed in banks with V¢ levels that are different from the required level for outputs. Consult the
7 Series FPGAs SelectlO Resources User Guide (UG471) for more information.

LVDS DC Specifications (LVDS)
The LVDS standard is available in the HP 1/O banks.

Table 13: LVDS DC Specifications

Symbol DC Parameter ‘ Conditions Min Typ Max Units
Veco Supply voltage 1.710 | 1.800 | 1.890 \
VoH Output High voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 \Y
VoL Output Low voltage for Q and Q Rt = 100 Q across Q and Q signals 0.825 - - v
VooiFe Differential output voltage (Q — Q), Rt = 100 Q across Q and Q signals 247 350 600 mV

Q =High (Q-Q), Q = High
Vocwm Output common-mode voltage Rt =100 Q across Q and Q signals 1.000 | 1.250 | 1.425 \
Vipire Differgntiaunput voltage _(Q -Q), Common-mode input voltage = 1.25V 100 350 600 mV
Q =High (Q-Q), Q = High
Vicm Input common-mode voltage Differential input voltage = +350 mV 0.300 | 1.200 | 1.425 \'
Notes:

1. Differential inputs for LVDS can be placed in banks with Vo levels that are different from the required level for outputs. Consult the 7 Series
FPGAs SelectlO Resources User Guide (UG471) for more information.
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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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Table 18: Maximum Physical Interface (PHY) Rate for Memory Interfaces IP available with the Memory Interface
Generator(1)(2)

Memory Standard 1/0 Bank Type Veeaux 10 Speed Grade Units
- -3 -2/-2L/-2G -1
4:1 Memory Controllers
HP 2.0V 1866 1866 1600 Mb/s
DDR3 HP 1.8V 1600 1333 1066 Mb/s
HR N/A 1066 1066 800 Mb/s
HP 2.0V 1600 1600 1333 Mb/s
DDR3L HP 1.8V 1333 1066 800 Mb/s
HR N/A 800 800 667 Mb/s
HP 2.0V 800 800 800 Mb/s
DDR2 HP 1.8V 800 800 800 Mb/s
HR N/A 800 800 800 Mb/s
HP 2.0V 800 667 667 MHz
RLDRAM IlI HP 1.8V 550 500 450 MHz
HR N/A N/A
2:1 Memory Controllers
HP 2.0V 1066 1066 800 Mb/s
DDR3 HP 1.8V 1066 1066 800 Mb/s
HR N/A 1066 1066 800 Mb/s
HP 2.0V 1066 1066 800 Mb/s
DDR3L HP 1.8V 1066 1066 800 Mb/s
HR N/A 800 800 667 Mb/s
HP 2.0V
DDR2 HP 1.8V 800 800 800 Mb/s
HR N/A
HP 2.0V
QDR 11+@) P ey 550 500 450 MHz
HR N/A 500 450 400 MHz
HP 2.0V
RLDRAM II HP 1.8V 533 500 450 MHz
HR N/A
HP 2.0V 667 667 667 Mb/s
LPDDR2 HP 1.8V 667 667 667 Mb/s
HR N/A 667 667 667 Mb/s

Notes:
1. VRggr tracking is required. For more information, see the 7 Series FPGAs Memory Interface Solutions User Guide (UG586).
2. When using the internal Vggg the maximum data rate is 800 Mb/s (400 MHz).

3. The maximum QDRII+ performance specifications are for burst-length 4 (BL = 4) implementations. Burst length 2 (BL = 2) implementations
are limited to 333 MHz for all speed grades and I/O bank types.
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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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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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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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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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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 38: MMCM Specification

(Contd)

Speed Grade

Symbol Description Units
-3 -2/-2L/-2G -1
MMCM_T| ockmax MMCM maximum Lock Time 100 100 100 ps
MMCM_Foutmax MMCM maximum output frequency 1066.00 | 933.00 800.00 MHz
MMCM_Foutmin MMCM minimum output frequency®)®) 4.69 4.69 4.69 MHz

MMCM_TexTrDVAR

External clock feedback variation

< 20% of clock input period or 1 ns Max

MMCM_RSTynpuULSE Minimum reset pulse width 5.00 5.00 5.00 ns
MMCM_Fprpmax Maximum frequency at the phase frequency detector | 550.00 500.00 450.00 MHz
MMCM_Fpepmin Minimum frequency at the phase frequency detector | 10.00 10.00 10.00 MHz
MMCM_TggpeLay Maximum delay in the feedback path 3 ns Max or one CLKIN cycle
MMCM Switching Characteristics Setup and Hold
TmmcMDeK_PSEN Setup and hold of phase-shift enable 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
TMMCMCKD_PSEN
TMMCMDCK_PSINCDEC/ Setup and hold of phase-shift increment/decrement | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
TMMCMCKD_PSINCDEC
TMMCMCKO_PSDONE Phase shift clock-to-out of PSDONE 0.59 0.68 0.81 ns
Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK
TMMCMDCK_DADDR/ DADDR Setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 ns, Min
TMMCMCKD_DADDR
TMMCMDCKiDI/TMMCMCKDiDI DI setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 ns, Min
TMMCMDCK_DEN/TMMCMCKD_DEN DEN Setup/hold 1.76/0.00 | 1.97/0.00 | 2.29/0.00 | ns, Min
TMMCMDCK_DWE/TMMCMCKD_DWE DWE setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 ns, Min
TMMCMCKO_DRDY CLK to out of DRDY 0.65 0.72 0.99 ns, Max
Fbock DCLK frequency 200.00 200.00 200.00 |MHz, Max
Notes:
1. The MMCM 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 MMCM 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 Fycp/128 assuming output duty cycle is 50%.
6. When CLKOUT4_CASCADE = TRUE, MMCM_Fgytmin is 0.036 MHz.
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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 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 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 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 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
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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 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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XADC Specifications
Table 82: XADC Specifications

Parameter ‘ Symbol Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Veeapc = 1.8V = 5%, Vrerp = 1.25V, VRepn = 0V, ADCCLK = 26 MHz, T; = —-40°C to 100°C, Typical values at T=+40°C
ADC Accuracy(!
Resolution 12 - - Bits
Integral Nonlinearity(2) INL - - +3 LSBs
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - - +1 LSBs
Offset Error Offset calibration enabled - - +6 LSBs
Gain Error Gain calibration disabled - - +0.5 %
Offset Matching Offset calibration enabled - - LSBs
Gain Matching Gain calibration disabled - - 0.3 %
Sample Rate 0.1 - 1 MS/s
Signal to Noise Ratio(2) \ SNR FsampLE = 500KS/s, Fy = 20KHz 60 - - dB
RMS Code Noise External 1.25V reference - - 2 LSBs
On-chip reference - 3 - LSBs
Total Harmonic Distortion(® \ THD FsampLE = 500KS/s, Fy = 20KHz - 70 - dB
ADC Accuracy at Extended Temperatures (-55°C to 125°C)
Resolution 10 - - Bits
Integral Nonlinearity(® INL - - +1 LSB
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - - +1 (at 10 bits)
Analog Inputs®)
ADC Input Ranges Unipolar operation 0 - 1 \Y,
Bipolar operation -0.5 - +0.5 Vv
Unipolar common mode range (FS input) 0 - +0.5 \Y,
Bipolar common mode range (FS input) +0.5 - +0.6 Vv
Maximum External Channel Input Ranges Adjacent channels set within these ranges -0.1 - Veeanc \Y
should not corrupt measurements on adjacent
channels
Auxiliary Channel Full FRBW 250 - - KHz
Resolution Bandwidth
On-Chip Sensors
Temperature Sensor Error Tj= —40°C to 100°C. - - +4 °C
T;=-55°C to +125°C - - +6 °C
Supply Sensor Error Measurement range of Vecaux 1.8V 5% - - +1 %
T;=-40°C to +100°C
Measurement range of Vocayx 1.8V +5% - - +2 %
T;=-55°C to +125°C
Conversion Rate(*)
Conversion Time - Continuous | tcony Number of ADCCLK cycles 26 - 32 cycle
Conversion Time - Event tconv Number of CLK cycles - - 21 cycle
DRP Clock Frequency DCLK DRP clock frequency 8 - 250 MHz
ADC Clock Frequency ADCCLK | Derived from DCLK 1 - 26 MHz
DCLK Duty Cycle 40 - 60 %
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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

DS183 (v1.14) April 17,

2013 www.Xxilinx.com

Preliminary Product Specification

64


http://www.xilinx.com/support/documentation/user_guides/ug480_7Series_XADC.pdf
http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug480_7Series_XADC.pdf

& XILINX.

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

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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