AMD Xilinx - XC7S100-2FGGA484C Datasheet

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.

Details

Product Status Active
Number of LABs/CLBs 8000
Number of Logic Elements/Cells 102400
Total RAM Bits 4423680
Number of I/O 338

Number of Gates -

Voltage - Supply 0.95V ~ 1.05V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (T))

Package / Case 484-BGA

Supplier Device Package 484-FPBGA (23x23)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc7s100-2fgga484c

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/xc7s100-2fgga484c-4485000
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

& XILINX.

Table 2: Recommended Operating Conditions(1)(2)

Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Symbol Description Min Typ Max Units
FPGA Logic
v 3 For -2 and -1 (1.0V) devices: internal supply voltage. 0.95 1.00 1.05 \%
CeInNT For -1L (0.95V) devices: internal supply voltage. 0.92 0.95 0.98 \%
Veeaux Auxiliary supply voltage. 1.71 | 1.80 1.89 \
v 3 For -2 and -1 (1.0V) devices: block RAM supply voltage. 0.95 1.00 1.05 \%
CCBRAM For -1L (0.95V) devices: block RAM supply voltage. 0.92 0.95 0.98 \%
Veeo®®) | Supply voltage for HR 1/0 banks. 1.14 — 3.465 \Y}
170 input voltage. —0.20 —  |Veeo +0.20 \
Vin® 1/0 input voltage (when Vo = 3.3V) for Vger and _0.20 _ 5 625 Vv
differential 1/0 standards except TMDS_33.(") : |
[ (8) Maximum current through any pin in a powered or unpowered _ _ 10 mA
IN bank when forward biasing the clamp diode.
Veegart® | Battery voltage. 1.0 - 1.89 Y
XADC
Veeape XADC supply relative to GNDADC. 1.71 | 1.80 1.89 \%
VREFP Externally supplied reference voltage. 1.20 | 1.25 1.30 \%
Temperature
Junction temperature operating range for commercial (C) 0 _ 85 o
temperature devices.
T Junction tempera}ture operating range for industrial (1) _40 _ 100 o
i temperature devices.
Junction temperature operating range for expanded
p ! p g g p Q) _40 _ 125 oC
temperature devices.
Notes:
1. All voltages are relative to ground.
2. For the design of the power distribution system consult the 7 Series FPGAs PCB Design Guide (UG483) [Ref 5].
3. If Veant and Vecgram are operating at the same voltage, Vcnt and Vecgram should be connected to the same supply.
4. Configuration data is retained even if Vg drops to OV.
5. Includes Vg of 1.2V, 1.35V, 1.5V, 1.8V, 2.5V, and 3.3V at +5%.
6. The lower absolute voltage specification always applies.
7. See Table 9 for TMDS_33 specifications.
8. A total of 200 mA per bank should not be exceeded.
9. Vccpart is required only when using bitstream encryption. If battery is not used, connect Vcpatr to either ground or Vecaux-
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Table 5: Typical Quiescent Supply Current(1)(2)3) (Cont’d)

Speed Grade
Symbol Description Device 1.0v 0.95V | Units
-2C -2l -1C -1l -1Q -1l
XC7S6 1 1 1 1 1 1 mA
XC7S15 1 1 1 1 1 mA
XC7S25 1 1 1 1 1 1 mA
XC7S50 1 1 1 1 1 1 mA
XC7S75 4 4 4 4 4 4 mA
] XC7S100 4 4 4 4 4 4 mA
lccog Quiescent V¢ supply current. XATSE N/A 1 N/A 1 1 N/A A
XA7S15 N/A 1 N/A 1 1 N/A mA
XA7S25 N/A 1 N/A 1 1 N/A mA
XA7S50 N/A 1 N/A 1 1 N/A mA
XA7S75 N/A 4 N/A 4 4 N/A mA
XA7S100 N/A 4 N/A 4 4 N/A mA
XC7S6 10 10 10 10 10 10 mA
XC7S15 10 10 10 10 10 10 mA
XC7S25 13 13 13 13 13 13 mA
XC7S50 22 22 22 22 22 20 mA
XC7S75 43 43 43 43 43 43 mA
] XC7S100 43 43 43 43 43 43 mA
lccauxq | Quiescent Vecaux supply current. v o oo N/A | 10 | N/A | 10 | 10 | N/A | mA
XA7S15 N/A 10 N/A 10 10 N/A mA
XA7S25 N/A 13 N/A 13 13 N/A mA
XA7S50 N/A 22 N/A 22 22 N/A mA
XA7S75 N/A 43 N/A 43 43 N/A mA
XA7S100 N/A 43 N/A 43 43 N/A mA
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LVDS DC Specifications (LVDS_25)

Table 11: LVDS_25 DC Specifications(?)

Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Symbol DC Parameter Conditions Min Typ Max | Units
Veeo Supply voltage. 2.375 | 2.500 | 2.625 \Y
VoH Output High voltage for Q and Q. Rt = 1002 across Q and Q signals. - — 1.675 \%
VoL Output Low voltage for Q and Q. | Ry = 100Q across Q and Q signals. | 0.700 - - v
Differential output voltage:

VoDIEE (Q — Q), Q = High Rt = 1002 across Q and Qsignals. | 247 350 600 mV
(Q - Q), Q = High

Vocwm Output common-mode voltage. | Ry = 100Q across Q and Q signals. | 1.000 | 1.250 | 1.425 \%
Differential input voltage:

V\DIFF (Q — Q), Q = High 100 350 600 | mV
(Q - Q), Q = High

Viem Input common-mode voltage. 0.300 | 1.200 | 1.500 \Y

Notes:

1. Differential inputs for LVDS_25 can be placed in banks with Vccq levels that are different from the required level for outputs. Consult the
7 Series FPGAs SelectlO Resources User Guide (UG471) [Ref 3] for more information.
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AC Switching Characteristics

All values represented in this data sheet are based on the speed specifications from the Vivado® Design
Suite as outlined in Table 12.

Table 12: Speed Specification Version By Device
2018.2.1 Device

1.23 XC7S6, XC7S15, XC7S25, XC7S50, XC7S75, XC7S100
1.16 XA7S6, XA7S15, XA7S25, XA7S50, XA7S75, XA75100

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

Advance Product Specification

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

Preliminary Product Specification

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

Production Product Specification

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

Testing of AC Switching Characteristics

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

For more specific, more precise, and worst-case guaranteed data, use the values reported by the static
timing analyzer and back-annotate to the simulation net list. Unless otherwise noted, values apply to all
Spartan-7 FPGAs.
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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 13 correlates
the current status of each Spartan-7 device on a per speed grade basis.

Table 13: Spartan-7 Device Speed Grade Designations

Devi Speed Grade, Temperature Range, and V¢ )yt Operating Voltage
evice
Advance Preliminary Production
XC7S6 -2C (1.0V), -21 (1.0V), -1C (1.0V),
-11 (1.0V), -1Q (1.0V), and -1LI (0.95V)(1
-2C (1.0V), -21 (1.0V), -1C (1.0V),
XC7S15 -11 (1.0V), -1Q (1.0V), and -1LI (0.95Vv)(D)
-2C (1.0V), -21 (1.0V), -1C (1.0V),
XC7525 -11 (1.0V), -1Q (1.0V), and -1LI (0.95V)(D)
-2C (1.0V), -21 (1.0V), -1C (1.0V),
XC7S50 -11 (1.0V), -1Q (1.0V), and -1LI (0.95V)(D)
-2C (1.0V), -21 (1.0V), -1C (1.0V),
XC7S75 -11 (1.0V), -1Q (1.0V), and -1LI (0.95V)(1
-2C (1.0V), -21 (1.0V), -1C (1.0V),
XC75100 -11 (1.0V), -1Q (1.0V), and -1LI (0.95V)(D
XA7S6 -21 (1.0V), -11 (1.0V), -1Q (1.0V)
XA7S15 -21 (1.0V), -11 (1.0V), -1Q (1.0V)
XA7S25 -21 (1.0V), -11 (1.0V), -1Q (1.0V)
XA7S50 -21 (1.0V), -11 (1.0V), -1Q (1.0V)
XA7S75 -21 (1.0V), -11 (1.0V), -1Q (1.0V)
XA7S100 -21 (1.0V), -11 (1.0V), -1Q (1.0V)
Notes:

1. The lowest power -1LI devices, where Vccnt = 0.95V, are listed in the Vivado Design Suite as -1IL.

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 14 lists the production released Spartan-7 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.
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Table 17: 10B High Range (HR) Switching Characteristics

Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Tiopi Tioop Tiote
\/O Standard Vcant Operating Voltage and Speed Grade Units
1.0v 0.95V 1.0v 0.95Vv 1.0v 0.95V
-2 -1 -1L -2 -1 -1L -2 -1 -1L

LVTTL_S4 1.34 1.41 1.41 3.93 4.18 4.18 3.96 4.20 4.20 ns
LVTTL_S8 1.34 1.41 1.41 3.66 3.92 3.92 3.69 3.93 3.93 ns
LVTTL_S12 1.34 1.41 1.41 3.65 3.90 3.90 3.68 3.91 3.91 ns
LVTTL_S16 1.34 1.41 1.41 3.19 3.45 3.45 3.22 3.46 3.46 ns
LVTTL_S24 1.34 1.41 1.41 3.41 3.67 3.67 3.44 3.68 3.68 ns
LVTTL_F4 1.34 1.41 1.41 3.38 3.64 3.64 3.41 3.65 3.65 ns
LVTTL_F8 1.34 1.41 1.41 2.87 3.12 3.12 2.90 3.13 3.13 ns
LVTTL_F12 1.34 1.41 1.41 2.85 3.10 3.10 2.88 3.12 3.12 ns
LVTTL_F16 1.34 1.41 1.41 2.68 2.93 2.93 2.71 2.95 2.95 ns
LVTTL_F24 1.34 1.41 1.41 2.65 2.90 2.90 2.68 2.91 2.91 ns
LVDS_25 0.81 0.88 0.88 1.41 1.67 1.67 1.44 1.68 1.68 ns
MINI_LVDS_25 0.81 0.88 0.88 1.40 1.65 1.65 1.43 1.66 1.66 ns
BLVDS_ 25 0.81 0.88 0.88 1.96 2.21 2.21 1.99 2.23 2.23 ns
RSDS_25 (point to point) | 0.81 0.88 0.88 1.40 1.65 1.65 1.43 1.66 1.66 ns
PPDS_25 0.81 0.88 0.88 1.41 1.67 1.67 1.44 1.68 1.68 ns
TMDS_33 0.81 0.88 0.88 1.54 1.79 1.79 1.57 1.80 1.80 ns
PCI33_3 1.32 1.39 1.39 3.22 3.48 3.48 3.25 3.49 3.49 ns
HSUL_12 S 0.75 0.82 0.82 1.93 2.18 2.18 1.96 2.20 2.20 ns
HSUL_12 F 0.75 0.82 0.82 1.41 1.67 1.67 1.44 1.68 1.68 ns
DIFF_HSUL_12_S 0.76 0.83 0.83 1.93 2.18 2.18 1.96 2.20 2.20 ns
DIFF_HSUL_12 F 0.76 0.83 0.83 1.41 1.67 1.67 1.44 1.68 1.68 ns
MOBILE_DDR_S 0.84 0.91 0.91 1.80 2.06 2.06 1.83 2.07 2.07 ns
MOBILE_DDR_F 0.84 0.91 0.91 1.51 1.76 1.76 1.54 1.77 1.77 ns
DIFF_MOBILE_DDR_S 0.78 0.85 0.85 1.82 2.07 2.07 1.85 2.09 2.09 ns
DIFF_MOBILE_DDR_F 0.78 0.85 0.85 1.57 1.82 1.82 1.60 1.84 1.84 ns
HSTL_I_S 0.75 0.82 0.82 1.74 1.99 1.99 1.77 2.01 2.01 ns
HSTL_II_S 0.73 0.80 0.80 1.54 1.79 1.79 1.57 1.80 1.80 ns
HSTL_I1_18_S 0.75 0.82 0.82 1.41 1.67 1.67 1.44 1.68 1.68 ns
HSTL_I1_18_S 0.75 0.81 0.81 1.54 1.79 1.79 1.57 1.80 1.80 ns
DIFF_HSTL_I_S 0.76 0.83 0.83 1.71 1.96 1.96 1.74 1.98 1.98 ns
DIFF_HSTL_I1_S 0.76 0.83 0.83 1.63 1.88 1.88 1.66 1.90 1.90 ns
DIFF_HSTL_1_18_ S 0.79 0.86 0.86 1.51 1.76 1.76 1.54 1.77 1.77 ns
DIFF_HSTL _I1_18_ S 0.78 0.85 0.85 1.58 1.84 1.84 1.61 1.85 1.85 ns
HSTL_I_F 0.75 0.82 0.82 1.22 1.48 1.48 1.25 1.49 1.49 ns
HSTL_II_F 0.73 0.80 0.80 1.24 1.49 1.49 1.27 1.51 1.51 ns
HSTL_1_18 F 0.75 0.82 0.82 1.26 1.51 1.51 1.29 1.52 1.52 ns
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Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 17: 10B High Range (HR) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
/O Standard Vcant Operating Voltage and Speed Grade Units
0.95Vv 1.0v 0.95V 1.0V 0.95V
-2 -1 -1L -2 -1 -1L -2 -1 -1L

HSTL_I11_18 F 0.75 0.81 0.81 1.24 1.49 1.49 1.27 1.51 1.51 ns
DIFF_HSTL_I_F 0.76 0.83 0.83 1.30 1.56 1.56 1.33 1.57 1.57 ns
DIFF_HSTL_Il_F 0.76 0.83 0.83 1.33 1.59 1.59 1.36 1.60 1.60 ns
DIFF_HSTL_I_18 F 0.79 086 | 0.86 | 1.33 | 159 | 1.59 | 1.36 | 1.60 | 1.60 | ns
DIFF_HSTL_1l_18_F 0.78 | 0.85 | 0.85 | 1.33 | 1.59 | 159 | 1.36 | 1.60 | 1.60 | ns
LVCMOS33_S4 1.34 1.41 1.41 3.93 4.18 4.18 3.96 4.20 4.20 ns
LVCMOS33_S8 1.34 1.41 1.41 3.65 3.90 3.90 3.68 3.91 3.91 ns
LVCMOS33_S12 1.34 1.41 1.41 3.21 3.46 3.46 3.24 3.48 3.48 ns
LVCMOS33_S16 1.34 1.41 1.41 3.52 3.77 3.77 3.55 3.79 3.79 ns
LVCMOS33_F4 1.34 1.41 1.41 3.38 3.64 3.64 3.41 3.65 3.65 ns
LVCMOS33_F8 1.34 1.41 1.41 2.87 3.12 3.12 2.90 3.13 3.13 ns
LVCMOS33_F12 1.34 1.41 1.41 2.68 2.93 2.93 2.71 2.95 2.95 ns
LVCMOS33_F16 1.34 1.41 1.41 2.68 2.93 2.93 2.71 2.95 2.95 ns
LVCMOS25_S4 1.20 1.27 1.27 3.26 3.51 3.51 3.29 3.52 3.52 ns
LVCMOS25_S8 1.20 1.27 1.27 3.01 3.26 3.26 3.04 3.27 3.27 ns
LVCMOS25_S12 1.20 1.27 1.27 2.60 2.85 2.85 2.63 2.87 2.87 ns
LVCMOS25_S16 1.20 1.27 1.27 2.94 3.20 3.20 2.97 3.21 3.21 ns
LVCMOS25_F4 1.20 1.27 1.27 2.87 3.12 3.12 2.90 3.13 3.13 ns
LVCMOS25_F8 1.20 1.27 1.27 2.30 2.56 2.56 2.33 2.57 2.57 ns
LVCMOS25 F12 1.20 1.27 1.27 2.29 2.54 2.54 2.32 2.55 2.55 ns
LVCMOS25_ F16 1.20 1.27 1.27 2.13 2.39 2.39 2.16 2.40 2.40 ns
LVCMOS18_S4 0.83 0.89 0.89 1.74 1.99 1.99 1.77 2.01 2.01 ns
LVCMOS18_S8 0.83 0.89 0.89 2.30 2.56 2.56 2.33 2.57 2.57 ns
LVCMOS18_S12 0.83 0.89 0.89 2.30 2.56 2.56 2.33 2.57 2.57 ns
LVCMOS18_S16 0.83 0.89 0.89 1.65 1.90 1.90 1.68 1.91 1.91 ns
LVCMOS18_S24 0.83 0.89 0.89 1.72 1.98 1.98 1.75 1.99 1.99 ns
LVCMOS18_F4 0.83 0.89 0.89 1.57 1.82 1.82 1.60 1.84 1.84 ns
LVCMOS18_F8 0.83 0.89 0.89 1.80 2.06 2.06 1.83 2.07 2.07 ns
LVCMOS18_F12 0.83 0.89 0.89 1.80 2.06 2.06 1.83 2.07 2.07 ns
LVCMOS18 F16 0.83 0.89 0.89 1.52 1.77 1.77 1.55 1.79 1.79 ns
LVCMOS18_F24 0.83 0.89 0.89 1.46 1.71 1.71 1.49 1.73 1.73 ns
LVCMOS15_S4 0.86 0.93 0.93 2.18 2.43 2.43 2.21 2.45 2.45 ns
LVCMOS15_S8 0.86 0.93 0.93 2.21 2.46 2.46 2.24 2.48 2.48 ns
LVCMOS15_S12 0.86 0.93 0.93 1.71 1.96 1.96 1.74 1.98 1.98 ns
LVCMOS15_S16 0.86 0.93 0.93 1.71 1.96 1.96 1.74 1.98 1.98 ns
LVCMOS15_F4 0.86 0.93 0.93 1.97 2.23 2.23 2.00 2.24 2.24 ns
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Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 19: Input Delay Measurement Methodology (Cont’d)

Description I/O Standard Attribute AR vy VimeasPI®) | Vgee2)4)
PPDS_25 PPDS_25 1.25 -0.125 | 1.25 + 0.125 0 -
RSDS_25 RSDS_25 1.25 -0.125 | 1.25 + 0.125 0 -
TMDS_33 TMDS_33 3-0.125 3+ 0.125 o® -
Notes:

1. Input waveform switches between V| and V.
2. Measurements are made at typical, minimum, and maximum Vggr values. Reported delays reflect worst case of these measurements. Vggr

values listed are typical.

3. Input voltage level from which measurement starts.
4. This is an input voltage reference that bears no relation to the Vggr / Veas parameters found in IBIS models and/or noted in Figure 1.

5. The value given is the differential input voltage.
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Input/Output Logic Switching Characteristics

Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 21: ILOGIC Switching Characteristics

Vceant Operating Voltage and
Speed Grade

Symbol Description 1.0V 0.95V Units
-2 -1 -1L
Setup/Hold
Tice1ck/Tickcer | CEL pin setup/hold with respect to CLK. 0.54/0.02 | 0.76/0.02 | 0.76/0.02 ns
Tisrek/ Ticksr SR pin setup/hold with respect to CLK. 0.70/0.01 | 1.13/0.01 | 1.13/0.01 ns
Ti0ek/TI0CKD gef’a'l; setup/hold with respect to CLK without 0.01/0.29 | 0.01/0.33 | 0.01/0.33 | ns
Ti0oekn/ TIOCKDD DDLY pin setup/hold with respect to CLK (using 0.02/0.29 | 0.02/0.33 | 0.02/0.33 ns
IDELAY).
Combinatorial
Tipi D pin to O pin propagation delay, no delay. 0.11 0.13 0.13 ns
DDLY pin to O pin propagation delay (using
TiDID IDELAY). 0.12 0.14 0.14 ns
Sequential Delays
TioLo D pin to Q1 pin using flip-flop as a latch without 0.44 0.51 0.51 ns
delay.
DDLY pin to Q1 pin using flip-flop as a latch (using
TibLoD IDELAY). 0.44 0.51 0.51 ns
Tickao CLK to Q outputs. 0.57 0.66 0.66 ns
TRQ_lLOG|C SR pln to OQ/TQ out. 1.08 1.32 1.32 ns
TesrQ_ILoGIC Global set/reset to Q outputs. 7.60 10.51 10.51 ns
Set/Reset
Trrw_ILOGIC Minimum pulse width, SR inputs. 0.72 0.72 0.72 ns, Min
DS189 (v1.7) July 31, 2018 www.xilinx.com I Send Feedback I
Product Specification 24


http://www.xilinx.com
https://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS189&Title=Spartan-7%20FPGAs%20Data%20Sheet%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=1.7&docPage=24

{ XI LI NX Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics
- ®

Input/Output Delay Switching Characteristics

Table 25: Input/Output Delay Switching Characteristics

Vcant Operating Voltage and
Speed Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
IDELAYCTRL
TbLycco RpDY Reset to ready for IDELAYCTRL. 3.67 3.67 3.67 Hs
Attribute REFCLK frequency = 200.00.(1) 200.00 200.00 200.00 MHz
F|DELAYCTRL_REF Attribute REFCLK frequency = 30000(1) 300.00 300.00 300.00 MHz
Attribute REFCLK frequency = 400.00.(1) 400.00 N/A N/A MHz
IDELAYCTRL_REF L.
— — + + +
PRECISION REFCLK precision +10 +10 +10 MHz
TlDELAYCTRL_RPW Minimum reset pulse width. 59.28 59.28 59.28 ns
IDELAY
TlDELAYRESOLUTK)N IDELAY chain delay resolution. 1/(32 X 2 X FREF) Us
Pattern dependent period jitter in delay chain for ps
2) 0 0 0
clock pattern.( per tap
T Pattern dependent period jitter in delay chain for +5 45 45 ps
IDELAYPAT_JIT random data pattern (PRBS 23).(® - - - per tap
Pattern dependent period jitter in delay chain for +9 +9 +9 ps
random data pattern (PRBS 23).(4 per tap
TIDELAY_CLK_MAX Maximum frequency of CLK input to IDELAY. 680.00 600.00 600.00 MHz
T . .
incek_ce / CE pin setup/hold with respect to C for IDELAY. | 0.16/0.13|0.21/0.16|0.21/0.16 | ns
Tibcke_ce
Tipcek_inc/ INC pin setup/hold with respect to C for IDELAY. | 0.14/0.18 | 0.16/0.22|0.16/0.22 ns
Tibcke_Ine
Tipcek_rst/ RST pin setup/hold with respect to C for IDELAY. |0.16/0.11|0.18/0.14 | 0.18/0.14 ns
Tipcke_RsT
TiDDO_IDATAIN Propagation delay through IDELAY. Note 5 Note 5 Note 5 ps
Notes:
1. Average tap delay at 200 MHz = 78 ps, at 300 MHz = 52 ps, and at 400 MHz = 39 ps.
2. When HIGH_PERFORMANCE mode is set to TRUE or FALSE.
3. When HIGH_PERFORMANCE mode is set to TRUE.
4.  When HIGH_PERFORMANCE mode is set to FALSE.
5. Delay depends on IDELAY tap setting. See the timing report for actual values.
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{ XI LI NX Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics
- ®

CLB Switching Characteristics

Table 27: CLB Switching Characteristics

Vcant Operating Voltage and Speed
Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L

Combinatorial Delays
Tio An — Dn LUT address to A. 0.11 0.13 0.13 ns, Max
Tio 2 An — Dn LUT address to AMUX/CMUX. 0.30 0.36 0.36 ns, Max
Tio_3 An — Dn LUT address to BMUX_A. 0.46 0.55 0.55 ns, Max
Tito An — Dn inputs to A — D Q outputs. 1.05 1.27 1.27 ns, Max
Taxa AX inputs to AMUX output. 0.69 0.84 0.84 ns, Max
Taxs AX inputs to BMUX output. 0.66 0.83 0.83 ns, Max
Taxc AX inputs to CMUX output. 0.68 0.82 0.82 ns, Max
TaxD AX inputs to DMUX output. 0.75 0.90 0.90 ns, Max
Texp BX inputs to BMUX output. 0.57 0.69 0.69 ns, Max
Texp BX inputs to DMUX output. 0.69 0.82 0.82 ns, Max
Texe CX inputs to CMUX output. 0.48 0.58 0.58 ns, Max
Texp CX inputs to DMUX output. 0.59 0.71 0.71 ns, Max
Toxp DX inputs to DMUX output. 0.58 0.70 0.70 ns, Max
Sequential Delays
Tcko Clock to AQ — DQ outputs. 0.44 0.53 0.53 ns, Max
TsHeko Clock to AMUX — DMUX outputs. 0.53 0.66 0.66 ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Tas’Tan AN — DN input to CLK on A — D flip-flops. 0.09/0.14 | 0.11/0.18 | 0.11/0.18 | ns, Min

AX — DX input to CLK on A — D flip-flops. 0.07/0.21 | 0.09/0.26 | 0.09/0.26 | ns, Min
Tpick/Tckpr | AX — DX input t_hrough MUXs and/or carry logic to 0.66/0.09 | 0.81/0.11 | 0.81/0.11 | ns, Min

CLK on A — D flip-flops.
Teeck_ce/ | g input to CLK on A — D flip-flops. 0.17/0.00 | 0.21/0.01 | 0.21/0.01 | ns, Min
Tckcee_cLB
Tsrek/Teksr | SR input to CLK on A — D flip-flops. 0.43/0.04 | 0.53/0.05 | 0.53/0.05 | ns, Min
Set/Reset
TSrRMIN SR input minimum pulse width. 0.78 1.04 1.04 ns, Min
Tro Delay from SR input to AQ — DQ flip-flops. 0.59 0.71 0.71 ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops. 0.58 0.70 0.70 ns, Max
Frog Toggle frequency (for export control). 1286 1098 1098 MHz
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Table 30: Block RAM and

Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

FIFO Switching Characteristics (Cont’d)

Vcant Operating Voltage and Speed

Grade
Symbol Description Units
Y P 1.0V 0.95V
-2 -1 -1L

F When in cascade RF mode and there is a

MAX_CAS_RF_ possibility of address overlap between 362.19 297.35 297.35 MHz
DELAYED_WRITE port A and port B.
Fmax_FIFo FIFO in all modes without ECC. 460.83 388.20 388.20 MHz

Block RAM and FIFO in ECC
Fmax Ecc . . 365.10 297.53 297.53 MHz
— configuration.

Notes:
1. Treko_por includes Treko pow: Treko popr: @nd Treko popw as well as the B port equivalent timing parameters.
2. These parameters also apply to synchronous FIFO with DO_REG = 0.
3. Treko_po includes Trexo pop as well as the B port equivalent timing parameters.
4. These parameters also apply to multi-rate (asynchronous) and synchronous FIFO with DO_REG = 1.
5. Treko_fLags includes the following parameters: Trcko_aempTy: TRCKO_AFULL TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: TRCKO_WRERR:
6. Trcko_poinTeRs includes both Teeko rocount @nd Trcko WRCOUNT-
7. The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is possible.
8. These parameters include both A and B inputs as well as the parity inputs of A and B.
9. Treo fLacs includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.

a
©

slowest clock (WRCLK or RDCLK).
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Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 31: DSP48E1 Switching Characteristics (Cont’d)

Vcant Operating

Voltage and Speed
Symbol Description Grade Units
1.0v 0.95Vv
-2 -1 -1L
Tbsppck_cem_mree/ CEM input to M register CLK. 0.21/1.0.27/1 0.217 | |
Tbspckp_CEM_MREG 0.20 | 0.23 | 0.23
Tpspock_cep_prec/ CEP input to P register CLK. 0.43/10.53/) 0.3/
Tbspckp_CEP_PREG 0.01 | 0.01 | 0.01
Setup and Hold Times of the RST Pins
TDsPDCK_{RSTA; RSTB}_{AREG; BREG} {RSTA, RSTB} input to {A, B} register CLK. 0.46//1 0.5/ 0.55/|
TbspckD_{RSTA; RSTB} {AREG; BREG} 0.13 | 0.15 | 0.15
Tospock_rsTc_cree/ RSTC input to C register CLK. 0.08//1 0.09/1 0.09/|
TbsSPCKD_RSTC_CREG 0.11 | 0.12 | 0.12
— - RSTD input to D register CLK ns
Tbspckp_RSTD_DREG P 0.08 | 0.09 | 0.09
Tbsppck_RSTM_MREG RSTM input to M register CLK 0.23/1 0.27/ | 0.27/ ns
TpsPckD_RSTM_MREG 0.24 | 0.28 | 0.28
Tospock_rste_prec/ RSTP input to P register CLK 0.30710.35/) 0.35/|
Tbspckp_RSTP_PREG 0.01 | 0.01 | 0.01
Combinatorial Delays from Input Pins to Output Pins
TDSPDO_A_CARRYOUT_MULT A input to CARRYOUT Output USing multlpller 4.35 5.18 5.18 ns
TbsPpo_D_P_MULT D input to P output using multiplier. 4.26 | 5.07 5.07 ns
Tosppo B P B input to P output not using multiplier. 1.75 | 2.08 | 2.08 ns
Tbsppo_c_p C input to P output. 1.53 | 1.82 | 1.82 ns
Combinatorial Delays from Input Pins to Cascading Output Pins
TDSPDO_{A; B} {ACOUT; BCOUT} {A, B} input to {ACOUT, BCOUT} output. 0.63 0.74 0.74 ns
{A, B} input to CARRYCASCOUT output using
Tbsppo_{A, B} CARRYCASCOUT_MULT multiplier. 465 | 554 | 554 | ns
D input to CARRYCASCOUT output using
TbsPDO_D_CARRYCASCOUT MULT multiplier. 4.54 | 540 | 540 | ns
{A, B} input to CARRYCASCOUT output not
TbsPpo_{A, B} CARRYCASCOUT using multiplier. 2.03 | 241 | 241 | ns
TDSPDO_C_CARRYCASCOUT C input to CARRYCASCOUT Output. 1.81 2.15 2.15 ns
Combinatorial Delays from Cascading Input Pins to All Output Pins
TDSPDO_AC|N_P_MULT ACIN input to P Output USing multlpller 4.19 5.00 5.00 ns
TbsPpo_ACIN_P ACIN input to P output not using multiplier. 1.57 1.88 1.88 ns
TpbsPpo_ACIN_ACOUT ACIN input to ACOUT output. 0.44 | 0.53 | 0.53 ns
ACIN input to CARRYCASCOUT output using
TpbsPDO_ACIN_CARRYCASCOUT MULT L 4.47 | 533 | 5.33 | ns
multiplier.
ACIN input to CARRYCASCOUT output not
TbsPDO_ACIN_CARRYCASCOUT using multiplier. 185 | 2.21 | 221 | ns
TDSPDO_PC'N_P PCIN input to P Output. 1.28 1.52 1.52 ns
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Table 31: DSP48E1 Switching Charact

Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

eristics (Cont’d)

Vcant Operating

Voltage and Speed
Symbol Description Grade Units
1.0v 0.95V
-2 -1 -1L

TDSPDO_PCIN._ CARRYCASCOUT PCIN input to CARRYCASCOUT output. 1.56 | 1.85 | 1.85 | ns
Clock to Outs from Output Register Clock to Output Pins
TbSPCKO_P_PREG CLK PREG to P output. 0.37 | 0.44 | 0.44 | ns
TDSPCKO_ CARRYCASCOUT PREG CLK PREG to CARRYCASCOUT output. 0.59 | 0.69 | 0.69 | ns
Clock to Outs from Pipeline Register Clock to Output Pins
Tbspcko P _MREG CLK MREG to P output. 1.93 231 | 2.31 ns
TDHSPCKO_CARRYCASCOUT MREG CLK MREG to CARRYCASCOUT output. 221 | 2.64 | 2.64 | ns
TbsPCKO_P_ADREG_MULT CLK ADREG to P output using multiplier. 3.10 | 3.69 | 3.69 ns
TbsSPCKO_CARRYCASCOUT_ADREG_MULT SnLu'Tt%I:I)izE G to CARRYCASCOUT output using | 335 | 2.02 | 4.02 | ns
Clock to Outs from Input Register Clock to Output Pins
TpbsPcko_P_AREG_MULT CLK AREG to P output using multiplier. 451 | 5.37 | 5.37 ns
TbsPCKO_P_BREG CLK BREG to P output not using multiplier. 1.87 | 2.22 | 2.22 ns
TbsPCKO_P_CREG CLK CREG to P output not using multiplier. 1.93 | 2.30 | 2.30 ns
TbsPcko_P_DREG_MULT CLK DREG to P output using multiplier. 4.48 | 5.32 | 5.32 ns
Clock to Outs from Input Register Clock to Cascading Output Pins
TbspPcko_{ACOUT; BCOUT} CLK (ACOUT, BCOUT) to {A,B} register 0.73 | 0.87 | 0.87 ns
{AREG; BREG} output.
TbsPckO_CARRYCASCOUT CLK (AREFB, BREG? t.o CARRYCASCOUT 4.79 5.70 570 ns
{AREG, BREG} MULT output using multiplier.
TbsPcko_CARRYCASCOUT  BREG SIS_iEgBTnEjﬁtpc:igf RRYCASCOUT output not 2.15 | 255 | 2.55 | ns
TbsPCKO_CARRYCASCOUT _ DREG_MULT anqLuITt:?oﬁES to CARRYCASCOUT output using | 4 76 | 5.65 | 5.65 | ns
TDSPCKO_CARRYCASCOUT  CREG CLK CREG to CARRYCASCOUT output. 2.21 2.63 2.63 ns
Maximum Frequency
Fmax With all registers used. 550.66|464.25|464.25| MHz
FMAX_PATDET With pattern detector. 465.77/392.93|392.93| MHz
FMAX_MULT NOMREG Two register multiply without MREG. 305.62|257.47|257.47| MHz
FMAX_MULT NOMREG. PATDET g‘;"t‘:erﬁ]g:j;teécru't'p'y without MREG with 1,22 651233.92/233.92| MHz
FMAX_PREADD.MULT NOADREG Without ADREG. 346.26/290.44|290.44| MHz
FMAX_PREADD_MULT NOADREG_pATDET | Without ADREG with pattern detect. 346.26290.44|290.44| MHz
FMAX_NOPIPELINEREG Without pipeline registers (MREG, ADREG). [227.01|190.69|190.69| MHz
FMAX_NOPIPELINEREG_PATDET wi:[:c;ittgfnelér;iel;eflsters (MREG, ADREG) 511,15 177.43177.43| MHz
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& XILINX.

Clock Buffers and Networks

Table 32: Global Clock Switching Characteristics (Including BUFGCTRL)

Vcant Operating Voltage and
Speed Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
Taccek_ce/Teceke ce® | CE pins setup/hold. 0.13/0.40|0.16/0.41|0.16/0.41| ns
Teccek_s/ Teecke s | S pins setup/hold. 0.13/0.40 | 0.16/0.41|0.16/0.41| ns
Teccko 0 BUFGCTRL delay from 10/11 to O. 0.09 0.10 0.10 ns
Maximum Frequency
FMAX_BUFG Global clock tree (BUFG). 628.00 464.00 464.00 MHz
Notes:

1. Tgccck ce and Tgecke ce must be satisfied to assure glitch-free operation of the global clock when switching between clocks. These
parameters do not apply to the BUFGMUX primitive that assures glitch-free operation. The other global clock setup and hold times are
optional; only needing to be satisfied if device operation requires simulation matches on a cycle-for-cycle basis when switching between

clocks.
2. Tggcko_ o (BUFG delay from IO to O) values are the same as Tgccko o values.

Table 33: Input/Output Clock Switching Characteristics (BUFIO)

Vceint Operating Voltage and
Speed Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
Teiocko_o Clock to out delay from | to O. 1.26 1.54 1.54 ns
Maximum Frequency
FMAX_BUFIO 1/0 clock tree (BUFIO). ‘ 680.00 600.00 600.00 MHz
Table 34: Regional Clock Buffer Switching Characteristics (BUFR)
Vccaint Operating Voltage and
Speed Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
Tercko 0 Clock to out delay from I to O. 0.76 0.99 0.99 ns
TeRCKO O BYP gtl(t),ilgutfe(;l;_delay from | to O with Divide Bypass 0.39 0.52 0.52 ns
TerDO O Propagation delay from CLR to O. 0.85 1.09 1.09 ns
Maximum Frequency
Fuax_surr® Regional clock tree (BUFR). 375.00 315.00 315.00 MHz
Notes:

1. The maximum input frequency to the BUFR is the BUFIO Fyax frequency.
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Device Pin-to-Pin Output Parameter Guidelines

Table 39: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)(?)

Vcant Operating Voltage and
Speed Grade
Symbol Description Device 1.0V 0.95V Units
-2 -1 -1L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
TickoE Clock-capable clock input and OUTFF at XC7S6 5.55 6.50 6.50 ns
pins/banks closest to the BUFGs without XC7S15 555 6.50 6.50 ns
MMCM/PLL (near clock region).(2)
XC7S25 5.55 6.44 6.44 ns
XC7S50 571 6.62 6.62 ns
XC7S75 5.73 6.71 6.71 ns
XC7S100 5.73 6.71 6.71 ns
XA7S6 5.55 6.50 N/A ns
XA7S15 5.55 6.50 N/A ns
XA7S25 5.55 6.44 N/A ns
XA7S50 5.71 6.62 N/A ns
XA7S75 5.73 6.71 N/A ns
XA7S100 5.73 6.71 N/A ns

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible IOB and CLB flip-flops are clocked by the global clock net.

2. Refer to the Die Level Bank Numbering Overview section of the 7 Series FPGA Packaging and Pinout Specification (UG475) [Ref 4].
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Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

XADC Specifications

The 7 Series FPGAs Overview (DS180) [Ref 1] and XA Spartan-7 Automotive FPGA Data Sheet: Overview
(DS171) [Ref 2] list the devices that contain a 7 series XADC dual 12-Bit 1 MSPS analog-to-digital

converter.

Table 50: XADC Specifications

Parameter Symbol Comments/Conditions Min Typ Max | Units
VCCADC = 1.8V + 5%, VREFP = 125V, VREFN == OV, ADCCLK = 26 MHZ, —-55°C < Tj < 125°C.
Typical values at T; = +40°C.
ADC Accuracy(l)
Resolution 12 — — Bits
. . —40°C < Tj <100°C — — +2 LSBs
Integral nonlinearity(?) INL
—55°C < TJ- < —-40°C; 100°C < Tj <125°C — — +3 LSBs
Differential nonlinearity DNL No missing codes, guaranteed monotonic. — - +1 LSBs
) —40°C < T; £ 100°C — - +8 LSBs
Unipolar
Offset error —55°C < Tj < —40°C; 100°C < T; £ 125°C — — +12 | LSBs
Bipolar |-55°C < TJ- <125°C — — +4 LSBs
Gain error — — +0.5 %
Offset matching — — 4 LSBs
Gain matching — — 0.3 %
Sample rate — — 1 MS/s
Signal to noise ratio(?) ’ SNR FsampLe = 500 KS/s, Fiy = 20 kHz 60 - - dB
) External 1.25V reference. — — 2 LSBs
RMS code noise -
On-chip reference. — 3 - LSBs
Total harmonic distortion(?) \ THD FsampLe = 500 KS/s, Fiy = 20 kHz 70 - - dB
Analog Inputs(3)
Unipolar operation. 0 — 1 \%
) Bipolar operation. -0.5 — +0.5 \%
ADC input ranges - -
Unipolar common mode range (FS input). 0 - +0.5 \%
Bipolar common mode range (FS input). +0.5 - +0.6 \%
. . Adjacent analog channels set within these
Maximum external channel input
ranges should not corrupt measurements | —0.1 —  |Vecapel V
ranges .
on adjacent channels.
Full-resolution bandwidth | FRBW Auxnla.ry channel full resolution 250 — — kHz
bandwidth.
On-chip Sensors
—40°C < T; £ 100°C - - +4 °C
Temperature sensor error
—55°C < Tj < —40°C; 100°C < T; £ 125°C — — +6 °C
—40°C < TJ- <100°C — — +1 %
Supply sensor error
—55°C < Tj < —40°C; 100°C < T; < 125°C | — - +2 %
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Configuration Switching Characteristics

Table 51: Configuration Switching Characteristics

Vcant Operating Voltage and Speed

Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
Power-up Timing Characteristics
Tp @M Program latency. 5.00 5.00 5.00 ms, Max
Toor® I(Dgg)v ?;so;rr:s er;te time). 10750 10750 10750 Mirrlr}i/]ax
I(D:lc.)vl\1l1esr r(::nls?’?[e time). 10735 10735 10735 Mirrlr}i/’lax
TPrROGRAM Program pulse width. 250.00 250.00 250.00 ns, Min
CCLK Output (Master Mode)
Ticck Master CCLK output delay. 150.00 150.00 150.00 ns, Min
TmeceKL Master CCLK clock Low time duty cycle. 40/60 40/60 40/60 %, Min/Max
TMmcCKH Master CCLK clock High time duty cycle. 40/60 40/60 40/60 %, Min/Max
Fucex Master CCLK frequency. 100.00 100.00 100.00 MHz, Max
Master CCLK frequency for AES encrypted x16.(2) 50.00 50.00 50.00 MHz, Max
Fmcck_sTarT | Master CCLK frequency at start of configuration. 3.00 3.00 3.00 MHz, Typ
FucekTol El(;targ:xnzr:cggflfrance, master mode with respect to +50 +50 +50 %, Max
CCLK Input (Slave Modes)
TscekL Slave CCLK clock minimum Low time. 2.50 2.50 2.50 ns, Min
TscckH Slave CCLK clock minimum High time. 2.50 2.50 2.50 ns, Min
Fscck Slave CCLK frequency. 100.00 100.00 100.00 MHz, Max
EMCCLK Input (Master Mode)
TeEmccKL External master CCLK Low time. 2.50 2.50 2.50 ns, Min
TemcckH External master CCLK High time. 2.50 2.50 2.50 ns, Min
FEmcck External master CCLK frequency. 100.00 100.00 100.00 MHz, Max
Internal Configuration Access Port
FieapcK ;gglrjr;ilcgc-mﬁguration access port (ICAPE2) clock 100.00 100.00 100.00 MHz, Max
Master/Slave Serial Mode Programming Switching
EEEE/ D,y setup/hold. 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | ns, Min
Teco Doy clock to out. 8.00 8.00 8.00 ns, Max
SelectMAP Mode Programming Switching
Eng}fg/ D[31:00] setup/hold. 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | ns, Min
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Table 51: Configuration Switching Characteristics (Cont’d)

Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Vcant Operating Voltage and Speed

Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
Emgiigg CSI_B setup/hold. 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | ns, Min
Em’gfxl RDWR_B setup/hold. 10.00/0.00/10.00/0.00/10.00/0.00| ns, Min
TapeKeso fesq(l)“_ri;)l?ck to out (330 Q pull-up resistor 7 00 7 00 7 00 ns, Max
Tsmco D[31:00] clock to out in readback. 8.00 8.00 8.00 ns, Max
FrRBCCK Readback frequency. 100.00 100.00 100.00 MHz, Max
Boundary-Scan Port Timing Specifications
E@Zi';/ TMS and TDI setup/hold. 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | ns, Min
TtckTDO TCK falling edge to TDO output. 7.00 7.00 7.00 ns, Max
Frek TCK frequency. 66.00 66.00 66.00 MHz, Max
SPI Flash Master Mode Programming Switching
Ei:i’gg/ D[03:00] setup/hold. 3.00/0.00 | 3.00/0.00 | 3.00/0.00 | ns, Min
Tspicem MOSI clock to out. 8.00 8.00 8.00 ns, Max
Tspiccec FCS_B clock to out. 8.00 8.00 8.00 ns, Max
STARTUPE2 Ports
TusrccLko STARTUPE2 USRCCLKO input to CCLK output. 0.50/6.70 | 0.50/7.50 | 0.50/7.50 |ns, Min/Max
FcremeLk STARTUPE2 CFGMCLK output frequency. 65.00 65.00 65.00 MHz, Typ
FerameLkToL | STARTUPE2 CFGMCLK output frequency tolerance. +50 +50 +50 %, Max
Device DNA Access Port
Fonack DNA access port (DNA_PORT). 100.00 100.00 100.00 MHz, Max
Notes:

1. To support longer delays in configuration, use the design solutions described in the 7 Series FPGA Configuration User Guide (UG470) [Ref 10].
2. Seethe 7 Series FPGAs Overview (DS180) [Ref 1] and XA Spartan-7 Automotive FPGA Data Sheet: Overview (DS171) [Ref 2] for a list of devices
that support bitstream encryption.
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Please Read: Important Legal Notices

The information disclosed to you hereunder (the “"Materials”) is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS
ALL WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable (whether
in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect,
special, incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage
suffered as a result of any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had
been advised of the possibility of the same. Xilinx assumes no obligation to correct any errors contained in the Materials or to
notify you of updates to the Materials or to product specifications. You may not reproduce, modify, distribute, or publicly display
the Materials without prior written consent. Certain products are subject to the terms and conditions of Xilinx's limited warranty,
please refer to Xilinx's Terms of Sale which can be viewed at www.xilinx.com/legal.htm#tos; IP cores may be subject to warranty
and support terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or
for use in any application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products in such
critical applications, please refer to Xilinx's Terms of Sale which can be viewed at www.xilinx.com/legal.htm#tos.

© Copyright 2016-2018 Xilinx, Inc. Xilinx, the Xilinx logo, Artix, ISE, Kintex, Spartan, Virtex, Vivado, Zyng, and other designated
brands included herein are trademarks of Xilinx in the United States and other countries. All other trademarks are the property of
their respective owners.

Automotive Applications Disclaimer

AUTOMOTIVE PRODUCTS (IDENTIFIED AS "XA" IN THE PART NUMBER) ARE NOT WARRANTED FOR USE IN THE DEPLOYMENT OF
AIRBAGS OR FOR USE IN APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE ("SAFETY APPLICATION") UNLESS THERE IS A
SAFETY CONCEPT OR REDUNDANCY FEATURE CONSISTENT WITH THE ISO 26262 AUTOMOTIVE SAFETY STANDARD (“SAFETY
DESIGN"). CUSTOMER SHALL, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY
TEST SUCH SYSTEMS FOR SAFETY PURPOSES. USE OF PRODUCTS IN A SAFETY APPLICATION WITHOUT A SAFETY DESIGN IS FULLY
AT THE RISK OF CUSTOMER, SUBJECT ONLY TO APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON PRODUCT
LIABILITY.
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