AMD Xilinx - XC7VX485T-2FFG1927C Datasheet

Details

Product Status

Number of LABs/CLBs
Number of Logic Elements/Cells
Total RAM Bits

Number of I/O

Number of Gates
Voltage - Supply
Mounting Type
Operating Temperature
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Active

37950

485760

37969920

600

0.97V ~ 1.03V
Surface Mount

0°C ~ 85°C (T))
1924-BBGA, FCBGA
1927-FCBGA (45x45)

https://www.e-xfl.com/product-detail/xilinx/xc7vx485t-2ffg1927c

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/xc7vx485t-2ffg1927c-4487977
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

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

Table 3: DC Characteristics Over Recommended Operating Conditions (Contd)

Symbol Description Min | Typ(" | Max | Units
e Pad pull-down (when selected) @ V,\ = 3.3V 68 - 330 HA
Pad pull-down (when selected) @ V,\ = 1.8V 45 - 180 A
lccapc Analog supply current, analog circuits in powered up state - - 25 mA
Igart® Battery supply current - - 150 nA
Thevenin equivalent resistance of programmable input termination to Vco/2 28 40 55 Q

(UNTUNED_SPLIT_40) for commercial (C), industrial (I), and extended (E)
temperature devices

Thevenin equivalent resistance of programmable input termination to Vco/2 35 50 65 Q
Rin_Term™ | (UNTUNED_SPLIT_50) for commercial (C), industrial (1), and extended (E)
temperature devices

Thevenin equivalent resistance of programmable input termination to Vco/2 44 60 83 Q
(UNTUNED_SPLIT_60) for commercial (C), industrial (I), and extended (E)
temperature devices

n Temperature diode ideality factor - 1.010 - -
r Temperature diode series resistance - 2 - Q
Notes:

1. Typical values are specified at nominal voltage, 25°C.

2. This measurement represents the die capacitance at the pad, not including the package.
3. Maximum value specified for worst case process at 25°C.

4. Termination resistance to a V¢go/2 level.

Table 4: Vjy Maximum Allowed AC Voltage Overshoot and Undershoot for 3.3V HR I/O Banks(?)

AC Voltage Overshoot % of Ul @-40°C to 100°C AC Voltage Undershoot % of Ul @-40°C to 100°C

—-0.40 100

—-0.45 61.7
Vceo + 0.55 100 050 58

-0.55 11.0
Veeo + 0.60 46.6 -0.60 4.77
Veeo + 0.65 21.2 -0.65 2.10
Veeo +0.70 9.75 -0.70 0.94
Veeo +0.75 4.55 -0.75 0.43
Veeo + 0.80 215 -0.80 0.20
Veco +0.85 1.02 -0.85 0.09
Veeo + 0.90 0.49 -0.90 0.04
Veeo + 0.95 0.24 -0.95 0.02

Notes:
1. A total of 200 mA per bank should not be exceeded.
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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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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
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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
DS183 (v1.14) April 17, 2013 www.xilinx.com
Preliminary Product Specification 30



http://www.xilinx.com

& XILINX.

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

DSP48E1 Switching Characteristics
Table 32: DSP48E1 Switching Characteristics

Speed Grade

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

Setup and Hold Times of Data/Control Pins to the Input Register Clock

Tpsppck_A_AREG/ TDSPCKD_A_AREG A input to A register CLK 0.24/0.12 | 0.27/0.14 | 0.31/0.16 | ns
Tbsppck B BREG/TDSPCKD._B_BREG B input to B register CLK 0.28/0.13 | 0.32/0.14 | 0.39/0.15 | ns
Tpsppck ¢ CREG/TDSPCKD C_CREG C input to C register CLK 0.15/0.15 | 0.17/0.17 | 0.20/0.20 | ns
Tpspbck D DREG/TDSPCKD D_DREG D input to D register CLK 0.21/0.19 | 0.27/0.22 | 0.35/0.26 | ns
Tpsppck ACIN. AREG/TDSPCKD_ACIN_AREG ACIN input to A register CLK 0.21/0.12 | 0.24/0.14 | 0.27/0.16 | ns
Tosppck _BCIN_ BREG/ TDSPCKD._BCIN_BREG BCIN input to B register CLK 0.22/0.13 | 0.25/0.14 | 0.30/0.15 | ns
Setup and Hold Times of Data Pins to the Pipeline Register Clock

TpsPDCK_{A, B}_ MREG_MULT/ {A, B,} input to M register CLK using | 2.04/-0.01 | 2.34/-0.01 | 2.79/-0.01 | ns
TpSPCKD_B_MREG_MULT multiplier

TpsPpck_{A, B)_ADREG/ TDSPCKD_ D_ADREG {A, D} input to AD register CLK 1.09/-0.02 | 1.25/-0.02 | 1.49/-0.02 | ns
Setup and Hold Times of Data/Control Pins to the Output Register Clock

TpsPDck_{A, B} PREG_MULT/ {A, B,} input to P register CLK using | 3.41/-0.24 | 3.90/-0.24 | 4.64/-0.24 | ns
TDSPCKD_{A, B} _PREG_MULT multiplier

Tbsppck D PREG MULT. D input to P register CLK using 3.33/-0.62 | 3.81/-0.62 | 4.53/-0.62 | ns
TDSPCKD_D_PREG_MULT multiplier

TbsPbck (A, B} _PREG/ A or B input to P register CLK not 1.47/-0.24 | 1.68/~0.24 | 2.00/-0.24 | ns
TDSPCKD?{A, B} PREG using multiplier

Tpbspbck ¢ PREG/ C input to P register CLK not using 1.30/-0.22 | 1.49/-0.22 | 1.78/-0.22 | ns
TDSPCKD_C_PREG multiplier

TbsPDCK PCIN PREG! PCIN input to P register CLK 1.12/-0.13 | 1.28/-0.13 | 1.52/-0.13 | ns
TDSPCKD_PCIN_PREG

Setup and Hold Times of the CE Pins

TbsSPDCK_{CEA;CEB} {AREG:BREG) {CEA; CEB} input to {A; B} register 0.30/0.05 | 0.36/0.06 | 0.44/0.09 | ns

DSPCKD_{CEA;CEB}_{AREG;BREG} CLK

Tpsppck cec_cREG/TDSPCKD_CEC_CREG CEC input to C register CLK 0.24/0.08 | 0.29/0.09 | 0.36/0.11 ns
Tpsppck cep DREG/TDSPCKD_CED_DREG CED input to D register CLK 0.31/~0.02 | 0.36/~0.02 | 0.44/-0.02 | ns
Tpspbck_ceEM _MREG/TDSPCKD._CEM_MREG CEM input to M register CLK 0.26/0.15 | 0.29/0.17 | 0.33/0.20 | ns
Tpsppck_cer PREG! TDSPCKD_CEP_PREG CEP input to P register CLK 0.31/0.01 | 0.36/0.01 | 0.45/0.01 | ns
Setup and Hold Times of the RST Pins

TbsPDCK_{RSTA; RSTB}_{AREG; BREG) {RSTA, RSTB} input to {A, B} register | 0.34/0.10 | 0.39/0.11 | 0.47/0.13 | ns

DSPCKD_{RSTA: RSTB)}_{AREG: BREG} CLK

Tpsppck _RsTc_CREG/Tpspckp RsTc _cReg | RSTC inputto C register CLK 0.06/0.22 | 0.07/0.24 | 0.08/0.26 | ns
Tbsppck _RSTD_DREG/TDSPCKD_RSTD _DREG | RSTD input to D register CLK 0.37/0.06 | 0.42/0.06 | 0.50/0.07 | ns
Tpsppck RSTM_MREG/ TDSPckD RsTM_MREG | RSTM input to M register CLK 0.18/0.18 | 0.20/0.21 | 0.23/0.24 | ns
Tpsppck RsTP PREG/TDsPckD RSTP PREg | RSTP input to P register CLK 0.24/0.01 | 0.26/0.01 | 0.30/0.01 | ns
Combinatorial Delays from Input Pins to Output Pins

TbsPDO_A_CARRYOUT MULT A input to CARRYOUT output using 3.21 3.69 4.39 ns

multiplier

TpbsPbo_D_P_MULT D input to P output using multiplier 3.15 3.61 4.30 ns
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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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Table 32: DSP48E1 Switching Characteristics (Contd)

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

Clock to Outs from Input Register Clock to Cascading Output Pins

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

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

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

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

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

Maximum Frequency

Fmax With all registers used 741.84 650.20 547.95 MHz

FMAX_PATDET With pattern detector 627.35 549.75 463.61 MHz

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

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

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

FMAX_PREADD_MULT_NOADREG_PATDET Without ADREG with pattern detect 468.82 408.66 342.58 MHz

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

- ADREG)

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

ADREG) with pattern detect
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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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PLL Switching Characteristics

Table 39: PLL Specification

Speed Grade

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

PLL_FnmaX Maximum input clock frequency 1066.00 | 933.00 800.00 MHz

PLL_FinmiN Minimum input clock frequency 19.00 19.00 19.00 MHz

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

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

PLL_Fycomin Minimum PLL VCO frequency 800.00 800.00 800.00 MHz

PLL_Fycomax Maximum PLL VCO frequency 2133.00 | 1866.00 | 1600.00 MHz

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

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

PLL_TouTuItTeR PLL output jitter Note 3

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

PLL_T, ockmax PLL maximum lock time 100 100 100 us

PLL_Foutmax PLL maximum output frequency 1066.00 | 933.00 800.00 MHz

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

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

PLL_RSTyinpuLSE Minimum reset pulse width 5.00 5.00 5.00 ns

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

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

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

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

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

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

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

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

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

Fbck DCLK frequency 200.00 200.00 200.00 |MHz, Max

Notes:

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

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

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

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

4. Includes global clock buffer.

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

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

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

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

Notes:

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

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

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

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

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

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

Notes:

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

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

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

Speed Grade
Symbol Description Units
-3 -2/-2L/-2G -1
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with BUFIO.
TickoFcs Clock-to-out of I/O clock for HR I/O banks 4.93 5.52 6.20 ns
Clock-to-out of I/O clock for HP 1/0 banks 4.85 5.44 6.11 ns
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Table 57: GTX Transceiver User Clock Switching Characteristics(1)(2)

L Data Width Conditions Speed Grade .
Symbol Description Units
Internal Logic Interconnect Logic | -3/-2GG) | -2/-2LG) | -14)

Frxout | TXOUTCLK maximum frequency 412.500 | 412.500 | 312.500 | MHz
Frxoutr | RXOUTCLK maximum frequency 412.500 | 412.500 | 312.500 | MHz

16-bit 16-bit and 32-bit 412.500 | 412.500 | 312.500 | MHz
Frxin TXUSRCLK maximum frequency

32-bit 32-bit 390.625 | 322.266 | 250.000 | MHz

16-bit 16-bit and 32-bit 412.500 | 412.500 | 312.500 | MHz
FrxIN RXUSRCLK maximum frequency

32-bit 32-bit 390.625 | 322.266 | 250.000 | MHz

16-bit 16-bit 412.500 | 412.500 | 312.500 | MHz
Frxine | TXUSRCLK2 maximum frequency | 16-bit and 32-bit 32-bit 390.625 | 322.266 | 250.000 | MHz

64-bit 64-bit 195.313 | 161.133 | 125.000 | MHz

16-bit 16-bit 412.500 | 412.500 | 312.500 | MHz
Frxine | RXUSRCLK2 maximum frequency | 16-bit and 32-bit 32-bit 390.625 | 322.266 | 250.000 | MHz

64-bit 64-bit 195.313 | 161.133 | 125.000 | MHz
Notes:

1. Clocking must be implemented as described in the 7 Series FPGAs GTX/GTH Transceiver User Guide (UG476).
2. These frequencies are not supported for all possible transceiver configurations.

3. For speed grades -3, -2, -2L, and -2G, a 16-bit data path can only be used for speeds less than 6.6 Gb/s.
4

For speed grade -1, a 16-bit data path can only be used for speeds less than 5.0 Gb/s. For speed grade -1C with VT = 0.9V, as described
in the Lowering Power using the Voltage Identification Bit application note (XAPP555), a 16-bit data path can only be used for speeds less

than 3.8 Gb/s.

Table 58: GTX Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units
FerxTx Serial data rate range 0.500 - Ferxmax | 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
V1xo00BVDPP Electrical idle amplitude - - 15 mV
TTXOOBTRANSITION Electrical idle transition time - - 140 ns
Tios Total jitter(2)(4) - - 0.28 ul

' —— 12.5 Gb/s
DJys5 Deterministic jitter(2(4) - - 0.17 ul
TJ1118 Total jitter(2)(4) - - 0.28 ul
: — 11.18 Gb/s
DJyq 18 Deterministic jitter(2(4) - - 0.17 ul
TJ Total jitter(®)(4) - - 0.28 ul
10.3125 e 10.3125 Gb/s
DJy0.3125 Deterministic jitter(2(4) - - 0.17 ul
TJ Total jitter(®)(4) - - 0.28 ul
9.953 e 9.953 Gb/s
DJg 953 Deterministic jitter(2)(4) - - 0.17 ul
Tdgg Total jitter(2)(4) - - 0.28 ul
' T 9.8 Gb/s
DJg g Deterministic jitter(2)(4) - - 0.17 ul
Tdgo Total jitter(2)(4) - - 0.30 ul
' T 8.0 Gb/s
DJg o Deterministic jitter(2)(4) - - 0.15 ul
TJ Total jitter(®)(4) - - 0.28 ul
66.QPLL e 6.6 Gb/s
DJe6_qpLL Deterministic jitter(2(4) - - 0.17 ul
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Table 59: GTX Transceiver Receiver Switching Characteristics

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

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

CEI-6G Transmitter Jitter Generation

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

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

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

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

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

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

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

CEI-11G-LR 0.825 - ul

Notes:

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

Table 64: SFP+ Protocol Characteristics (GTX Transceivers)

Description ‘ Line Rate (Mb/s) Min Max Units
SFP+ Transmitter Jitter Generation
9830.40(1)
9953.00
Total transmitter jitter 10312.50 - 0.28 ul
10518.75
11100.00
SFP+ Receiver Frequency Jitter Tolerance
9830.40(1)
9953.00
Total receiver jitter tolerance 10312.50 0.7 - ul
10518.75
11100.00
Notes:
1. Line rated used for CPRI over SFP+ applications.
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GTH Transceiver Specifications

GTH Transceiver DC Input and Output Levels

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

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

Table 66: GTH Transceiver DC Specifications

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

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

User Guide (UG476), and can result in values lower than reported in this table.
2. Other values can be used as appropriate to conform to specific protocols and standards.

+V— P
N Single-Ended
] N Voltage
O ds183_01_021611
Figure 4: Single-Ended Peak-to-Peak Voltage
+V —
0 / \ / \ / \ _ Differential
/ \ / \ / Voltage
-V — P-N
ds183_02_021611
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 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 83: Configuration Switching Characteristics (Contd)
Symbol Description Virte)[()-zv'il'c:rs\d XT 3 s'?:f;i;z‘e p Units

Master/Slave Serial Mode Programming Switching

Tocek/Teekn DIN setup/hold 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | ns, Min

Teco DOUT clock to out 8.0 8.0 8.0 ns, Max

SelectMAP Mode Programming Switching

Tsmpcek/Tsmeckp | DI31:00] setup/hold 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | ns, Min

Tsmescek/Tsmeckes | CSI_B setup/hold 4.0/0.0 | 4.0/0.0 | 4.0/0.0 ns, Min

Tsmweek/Tsmeckw | RDWR_B setup/hold 10.0/0.0| 10.0/0.0 |10.0/0.0| ns, Min

Tsmckeso CSO_B clock to out (330 Q pull-up resistor required) 7.0 7.0 7.0 ns, Max

Tsmco D[31:00] clock to out in readback 8.0 8.0 8.0 ns, Max

Frecck Readback frequency SLR-based 70 70 70 MHz, Max
All other devices 100 100 100 MHz, Max

Boundary-Scan Port Timing Specifications

Traptek/TTCKTAP TMS and TDI setup/hold SLR-based 9.0/2.0 | 9.0/2.0 | 9.0/2.0 ns, Min
All other devices 3.0/2.0 3.0/2.0 3.0/2.0 ns, Min

TrckTDO TCK falling edge to TDO output SLR-based 17 17 17 ns, Max
All other devices 7.0 7.0 7.0 ns, Max

Frck TCK frequency SLR-based 20 20 20 MHz, Max
All other devices 66 66 66 MHz, Max

BPI Master Flash Mode Programming Switching

Tepicco® A[28:00], RS[1:0], FCS_B, FOE_B, FWE_B, ADV_B clockto out | 8.5 8.5 8.5 ns, Max

Tapinee/ TericeD D[15:00] setup/hold 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | ns, Min

SPI Master Flash Mode Programming Switching

Tspioce/Tspicep D[03:00] setup/hold 3.0/0.0 | 3.0/0.0 | 3.0/0.0 ns, Min

Tspicem MOSI clock to out 8.0 8.0 8.0 ns, Max

Tspiccre FCS_B clock to out 8.0 8.0 8.0 ns, Max

Notes:

1. To support longer delays in configuration, use the design solutions described in the 7 Series FPGA Configuration User Guide (UG470).
2. Only during configuration, the last edge is determined by a weak pull-up/pull-down resistor in the 1/O.

eFUSE Programming Conditions

Table 84 lists the programming conditions specifically for eFUSE. For more information, see the 7 Series FPGA

Configuration User Guide (UG470).

Table 84: eFUSE Programming Conditions(1)

Symbol Description Min Typ Max Units
Irs Vceaux supply current - - 115 mA
t; Temperature range 15 - 125 °C
Notes:
1. The FPGA must not be configured during eFUSE programming.
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Revision History

The following table shows the revision history for this document.

Date

Version

Description

03/01/2011

1.0

Initial Xilinx release.

10/05/2011

1.1

Removed the XC7V285T, XC7V450T, and XC7V855T devices from the entire data sheet. Added the
XC7VX330T, XC7VX415T, XC7VX550T, XC7VX690T, XC7VX980T, and XC7VX1140T devices to the
entire data sheet.

Replaced -1L with -2L throughout this data sheet. Added the extended temperature range discussion
to page 1. Updated Min/Max values and removed Note 5 from Table 2. Clarified Power-On/Off Power
Supply Sequencing power sequencing discussion including adding Tyccozovecaux to Table 8. Added
lccaux 10 @nd lccgram to Table 6 and Table 7. Updated V) in Table 12 and Table 13. Added Note 1
to Table 12. Updated Table 84 including adding Note 1. Added Table 13. Revised the reference clock
maximum frequency (Fgc k) in Table 55. Added Table 57. Added GTH Transceiver Specifications
section. Removed erroneous instances of HSTL_III from Table 20. Removed the /O Standard
Adjustment Measurement Methodology section. Use IBIS for more accurate information and
measurements. Updated T\pgLaypar JiT in Table 26. Added Tpg/TaH to Table 28. Added

Trock_bi wr_Nc/Trekp_bi_wr Nc @nd Troek pi re/Trekp_pi_Rr to Table 31. Completely updated
the specifications in Table 83. Updated MMCM—FINDUTY and added FINJITTER! TOUTJITTER! and
Texteovar @nd Note 3 to Table 38. Updated the AC Switching Characteristics section. Updated the
Table 50 package list. Updated the Notice of Disclaimer.

11/07/2011

1.2

Added -2G speed grade, where appropriate, throughout document.

Revised the Vo specification in Table 12. Updated the AC Switching Characteristics based upon the
ISE 13.3 v1.02 speed specification throughout document including Table 19 and Table 20. Added
MMCM to the symbol names of a few specifications in Table 38 and PLL to the symbol names in
Table 39. In Table 40 through Table 47, updated the pin-to-pin description with the SSTL15 standard.
Updated units in Table 49.

02/13/2012

1.3

Updated summary description on page 1. In Table 2, revised V¢ for the 3.3V HR I/O banks and
updated T;. Added typical numbers to Table 3. Updated the notes in Table 6. Added MGTAVCC,
MGTAVTTJ, and MGTVCCAUX power supply ramp times to Table 8. Rearranged Table 9, added
Mobile_DDR, HSTL_I_18, HSTL_Il_18, HSUL_12, SSTL135_R, SSTL15_R, and SSTL12 and
removed DIFF_SSTL135, DIFF_SSTL18_I, DIFF_SSTL18_ll, DIFF_HSTL_I, and DIFF_HSTL_II.
Added Table 10 and Table 11. Revised the specifications in Table 12 and Table 13. Updated the
eFUSE Programming Conditions section and removed the endurance table. Added the I0_FIFO
Switching Characteristics table. Revised Igcapc and updated Note 1 in Table 82. Revised DDR LVDS
transmitter data width in Table 17. Updated the AC Switching Characteristics based upon the ISE 13.4
v1.03 speed specification throughout document. Removed notes from Table 28 as they are no longer
applicable. Updated specifications in Table 83. Updated Note 1 in Table 37.

In the GTX Transceiver Specifications section: Revised V,y, and added Ipgy and Ipcoyt to Table 51.
Updated and added notes to Table 53. In Table 55, revised Fgck, removed Tpyasg, and added
TpLock- Revised specifications and added Note 2 to Table 57. Added Table 58 and Table 59 along with
GTX Transceiver Protocol Jitter Characteristics in Table 60 through Table 65.

05/23/2012

1.4

Reorganized entire data sheet including adding Table 44 and Table 48.

Updated Tgp in Table 1. Updated Igart and added Ry term to Table 3. Added values to Table 6 and
Table 7. Updated Power-On/Off Power Supply Sequencing section with regards to GTX/GTH
transceivers. Updated many parameters in Table 9, including SSTL135 and SSTL135_R. Removed
Vox column and added DIFF_HSUL_12 to Table 11. Updated Vg in Table 12. Updated Table 17 and
removed notes 2 and 3. Updated Table 18.

Updated the AC Switching Characteristics section based upon the ISE 14.1 v1.04 for the -3, -2, -2L
(1.0V), -1, and v1.05 for the -2L (0.9V) speed specifications throughout the document.

In Table 31, updated Reset Delays section including Note 10 and Note 11. Added data for T ock and
TpLock in Table 55. Updated many of the XADC specifications in Table 82 and added Note 2. Updated
and moved Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK section from
Table 83 to Table 38 and Table 39.
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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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