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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 3: DC Characteristics Over Recommended Operating Conditions

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

Symbol Description Min Typ() Max Units

VoRINT Data re_tention Vcent Voltage (below which configuration 0.75 _ _ Vv
data might be lost).

Vor, Data re.tention Vceaux Voltage (below which configuration 15 _ _ Vv
data might be lost).

Irer Vger leakage current per pin. - - 15 HA

I Input or output leakage current per pin (sample-tested). — — 15 HA

CiN® Die input capacitance at the pad. — — 8 pF
Pad pull-up (when selected) at V| = OV, Vo = 3.3V. 90 — 330 A
Pad pull-up (when selected) at V| = OV, Vcco = 2.5V. 68 - 250 HA

Irpy Pad pull-up (when selected) at V| = OV, Veco = 1.8V. 34 — 220 HA
Pad pull-up (when selected) at V| = OV, Vgco = 1.5V. 23 — 150 HA
Pad pull-up (when selected) at V| = OV, Veco = 1.2V. 12 — 120 A

IrpD Pad pull-down (when selected) at V,y = 3.3V. 68 - 330 HA

lccapc Analog supply current, analog circuits in powered up state. — — 25 mA

Igatr® Battery supply current. - - 150 nA
Thevenin equivalent resistance of programmable input o8 40 55 o
termination to Vcco/2 (UNTUNED_SPLIT_40).

BT | e ey a0 e
Thevenin equivalent resistance of programmable input a4 60 83 o
termination to Vcco/2 (UNTUNED_SPLIT_60).

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.

This measurement represents the die capacitance at the pad, not including the package.

2
3. Maximum value specified for worst case process at 25°C.
4. Termination resistance to a Vcco/2 level.
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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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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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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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Output Delay Measurements

Output delays are measured with short output traces. Standard termination was used for all testing. The
propagation delay of the trace is characterized separately and subtracted from the final measurement, and
is therefore not included in the generalized test setups shown in Figure 1 and Figure 2.

VREF
Output Rrer

Vueas (voltage level when taking delay measurement)

— Crer (probe capacitance)

X16654-092616

Figure 1: Single-ended Test Setup

Py T*.
—— Crer Rrer  VMeas

.. '

X16640-092616

Output

Figure 2: Differential Test Setup

Parameters Vrer, Rrers Crer @and Vieas fully describe the test conditions for each I/0O standard. The most
accurate prediction of propagation delay in any given application can be obtained through IBIS
simulation, using this method:

1. Simulate the output driver of choice into the generalized test setup using values from Table 20.

2. Record the time to Vpgas.

3. Simulate the output driver of choice into the actual PCB trace and load using the appropriate IBIS
model or capacitance value to represent the load.

4. Record the time to Vygas-

5. Compare the results of step 2 and step 4. The increase or decrease in delay yields the actual
propagation delay of the PCB trace.
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Table 22: OLOGIC Switching Characteristics

Vccaint Operating Voltage and Speed
Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
Setup/Hold
Topck/Tockp D1/D2 pins setup/hold with respect to CLK. 0.71/-0.11|0.84/-0.11 | 0.84/-0.11 ns
Tooceck/Tockoce | OCE pin setup/hold with respect to CLK. 0.34/0.58 | 0.51/0.58 | 0.51/0.58 ns
Tosrek/ Tocksr SR pin setup/hold with respect to CLK. 0.44/0.21 | 0.80/0.21 | 0.80/0.21 ns
Totek/TockT T1/T2 pins setup/hold with respect to CLK. 0.73/-0.14 | 0.89/-0.14 | 0.89/-0.14 ns
Totceck/Tocktce | TCE pin setup/hold with respect to CLK. 0.34/0.01 | 0.51/0.01 | 0.51/0.01 ns
Combinatorial
Tobg D1 to OQ out or T1 to TQ out. 0.96 1.16 1.16 ns
Sequential Delays
Tocka CLK to OQ/TQ out. 0.49 0.56 0.56 ns
Tro_oLocic SR pin to OQ/TQ out. 0.80 0.95 0.95 ns
Tesro oLocic Global set/reset to Q outputs. 7.60 10.51 10.51 ns
Set/Reset
Trrw_oLOGIC Minimum pulse width, SR inputs. 0.74 0.74 0.74 ns, Min
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Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Input Serializer/Deserializer Switching Characteristics

Table 23: ISERDES Switching Characteristics

Vcant Operating Voltage and Speed
Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
Setup/Hold for Control Lines
Tiscek_sitsLip/ BITSLIP pin setup/hold with respect to 0.02/0.15 | 0.02/0.17 | 0.02/0.17 ns
Tisckc_BITSLIP CLKDIV.
Tiscek_ce/ CE pin setup/hold with respect to CLK 0.50/—0.01 | 0.72/-0.01 | 0.72/—0.01 s
Tiscke_ce (for CE1).
Tiscek_ce2/ CE pin setup/hold with respect to CLKDIV —0.10/0.36 | —0.10/0.40 | —0.10/0.40 ns
Tiscke_ce2 (for CE2).
Setup/Hold for Data Lines
pSDCK—D/ D pin setup/hold with respect to CLK. —0.02/0.14|-0.02/0.17 | —=0.02/0.17 | ns
ISCKD_D
Tispck_poLy/ DDLY pin setup/hold with respect to CLK ~0.02/0.14 | -0.02/0.17 | —0.02/0.17 | ns
TlSCKD_DDLY (USlng IDELAY)( )
Tisbck_p_ppr/ D pin setup/hold with respect to CLK at —0.02/0.14 | —-0.02/0.17 | —0.02/0.17 ns
TlSCKD_D_DDR DDR mode.
Tispek_poLy_ppr/ | D pin setup/hold with respect to CLK at 0.14/0.14 | 0.17/0.17 | 0.17/0.17 | ns
T|SCKD_DDLY_DDR DDR mode (USIng IDELAY)( )
Sequential Delays
Tiscko @ ‘ CLKDIV to out at Q pin. 0.54 0.66 0.66 ns
Propagation Delays
Tispo_po ‘ D input to DO output pin. 0.11 0.13 0.13 ns
Notes:
1. Recorded at 0 tap value.
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Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 26: 10_FIFO Switching Characteristics

Vcaint Operating Voltage and Speed

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

I0_FIFO Clock to Out Delays

Torrcko _po RDCLK to Q outputs. 0.60 0.68 0.68 ns
Tcko FLAGS Clock to 10_FIFO flags. 0.61 0.77 0.77 ns
Setup/Hold

Teek o/ Teke b D inputs to WRCLK. 0.51/0.02 | 0.58/0.02 | 0.58/0.02 | ns
ﬁ:iiiigﬁii:/ WREN to WRCLK. 0.47/-0.01 | 0.53/-0.01 | 0.53/-0.01| ns
%EEEEE:EEEE/ RDEN to RDCLK. 0.58/0.02 | 0.66/0.02 | 0.66/0.02 | ns
Minimum Pulse Width

TPWH_10_FIFO RESET, RDCLK, WRCLK. 2.15 2.15 2.15 ns
ThwL_10_FIFO RESET, RDCLK, WRCLK. 2.15 2.15 2.15 ns
Maximum Frequency

FMAX RDCLK and WRCLK. 200.00 200.00 200.00 | MHz
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Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Block RAM and FIFO Switching Characteristics

Table 30: Block RAM and FIFO Switching Characteristics

Vcant Operating Voltage and Speed
Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
Block RAM and FIFO Clock-to-Out Delays
Clock CLK 'to Dog(g)utput (without 513 > 46 > 46 ns, Max
Treko_po and output register).
T -
RCKO_DO_REG Cloc_:k CLK3to4DOUT output (with output 0.74 0.89 0.89 ns, Max
register).(3)(4)
lock CLK DOUT ith E
Clock CLK to DOU .C’Utp“fl‘;‘z'zt) cc 3.04 3.84 3.84 | ns, Max
Treko_po_ecc and (without output register).
Trcko_Do_Ecc_REG Clock CLK to DOUT output with ECC
(with output register).(3)®) 081 0-94 094 ns, Max
Clqck CLK to DOUT f)utput(i/;nth cascade > 88 3.30 3.30 ns, Max
Treko_po_cascout and (without output register).
T -
RCKO_DO_CASCOUT_REG Clqck CLK to DOpT outgut with cascade 1,28 1.46 1.46 ns, Max
(with output register).®
TRCKO_FLAGS Clock CLK to FIFO flags outputs.(®) 0.87 1.05 1.05 ns, Max
TRCKO_POINTERS Clock CLK to FIFO pointers outputs.(®) 1.02 1.15 1.15 ns, Max
Clock CLK to ECCPARITY in ECC encode
C|0(.3k CLK to BITERR (without output > 81 355 3.55 ns, Max
Treko_spBIT gcc and | register).
T .
RCKO_SDBIT_ECC_REG Clo?k CLK to BITERR (with output 0.76 0.89 0.89 ns, Max
register).
Clqck CLK to RDADI?R output with ECC 0.88 1.07 1.07 ns, Max
TRcko_RDADDR_Ecc and (without output register).
T -
RCKO_RDADDR_ECC_REG Clqck CLK to RDADDR output with ECC 0.93 1.08 1.08 ns, Max
(with output register).
Setup and Hold Times Before/After Clock CLK
Treck_appra’ ADDR inputs.(7) 0.49/0.33 | 0.57/0.36 | 0.57/0.36 | ns, Min
Trckc_ADDRA
T / Data input setup/hold time when block
TRDCK—D'—WF—NC RAM is configured in WRITE_FIRST or | 0.65/0.63 | 0.74/0.67 | 0.74/0.67 | ns, Min
RCKD_DI_WF_NC NO_CHANGE mode.(®)
T / Data input setup/hold time when block
RDCK_DI_RF RAM is configured in READ_FIRST 0.22/0.34 | 0.25/0.41 | 0.25/0.41 | ns, Min
TrekD_DI_RF mode.(®
Trock_p1_ecc/ DIN inputs with block RAM ECC in 0.55/0.46 | 0.63/0.50 | 0.63/0.50 | ns, Min
TRCKD_Dl_ECC standard mode.( )
Trock_p1_eccw/ DIN '{;‘;“ts with block RAM ECC encode | 54 46 | 1.17/0.50 | 1.17/0.50 | ns, Min
Trekp_pI_ECCW only.
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{ XI LI NX Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics
- ®

DSP48E1 Switching Characteristics

Table 31: DSP48E1 Switching Characteristics

Vcant Operating

Voltage and Speed
Symbol Description Grade Units
1.0v 0.95Vv

-2 -1 -1L
Setup and Hold Times of Data/Control Pins to the Input Register Clock
Tosppck_a_arec/ A input to A register CLK. 0.30/) 0.37/1 0.37/ ns
Tbspckp A AREG 0.13 | 0.14 | 0.14
Tospock_s_sre/ B input to B register CLK. 0.38/ | 0.45/ | 0.45/ ns
TbspPckp_B_BREG 0.16 | 0.18 | 0.18
Tospbck_c_crec/ . , 0.20/ | 0.24/ | 0.24/

—— C input to C register CLK. ns
Tbspckp_c_CREG P 9 0.19 | 0.21 | 0.21
Tpspbock_D_bREG! . , 0.32/ | 0.42/ | 0.42/

—— D input to D register CLK. ns
TpspckD_D_DREG P 9 0.27 | 0.27 | 0.27
Tospock_acin_aree/ ACIN input to A register CLK. 0.27/ | 0.32/ | 0.32/ ns
TbsPckD_ACIN_AREG 0.13 0.14 0.14
Tbsppck_BeIN_eres/ BCIN input to B register CLK. 0.29/1 0.36/ | 0.36/ ns

TbspckD_BCIN_BREG 0.16 0.18 0.18

Setup and Hold Times of Data Pins to the Pipeline Register Clock

TDSPDCK {A, B}_MREG MULT/ {A, B} input to M register CLK USing 2.76/ 3.29/ 3.29/

— ’ —_— —_— . . ns
TpspPckD_{A, B} MREG_MULT multiplier. -0.01 | —0.01 | —-0.01
Tospock_{a, D}_ADREG! {A, D} input to AD register CLK. 1.48/ | 1.76/ | 1.76/ ns
TbspPckp_{A, D} ADREG -0.02 | -0.02 | -0.02
Setup and Hold Times of Data/Control Pins to the Output Register Clock
Tbsppock_{A, B} _PREG_MuULT/ {A, B} input to P register CLK using 4.60/ | 5.48/ | 5.48/

_{A, B}_ _ = ns
Tbspckp_{A, B} _PREG_MULT multiplier. -0.28 | —0.28 | —0.28
Tpbspbck_b_PReG_MuLT/ - . . - 4.50/ | 5.35/ | 5.35/

—-— — D input to P register CLK using multiplier. ns
TDSPCKD_D_PREG_MULT P 9 P —-0.73 | -0.73 | —0.73
Tobspbck_{A, B} _PReG/ A or B input to P register CLK not using 1.98/ | 2.35/ | 2.35/ s
TDSPCKD_{A, B} PREG multlpller —-0.28 | —0.28 | —0.28
Tospock_c_pres/ C input to P register CLK not using multiplier. 1.v6/ | 2.10/ ) 2.10/ ns
TbspckD_C_PREG —0.26 | —0.26 | —0.26
Tosppck_pcin_preG/ PCIN input to P register CLK. 1.51//) 1.80/ | 1.80/ ns
TbspckD_PCIN_PREG —-0.15 | —0.15 | -0.15
Setup and Hold Times of the CE Pins
TpspDCK_{CEA;CEB}._{AREG:BREGY {CEA; CEB} input to {A; B} register CLK. 0.42/) 0.52/ 1 0.52/ |
TbsPckD_{CEA;CEB} {AREG;BREG} 0.08 | 0.11 | 0.11
T . . .34 42 42

DSPDCK—CEC—CREG/ CEC input to C register CLK. 0.34/ 1 0.42/ | 0.42/ ns
TbspPckD_CEC_CREG 0.11 | 0.13 | 0.13
Tbsppck_cep_prec/ CED input to D register CLK. 0.43/°) 0.52/] 0.52/ ns

—-0.03 | —-0.03 | —-0.03

Tbspckp_CED_DREG
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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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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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Table 35: Horizontal Clock Buffer Switching Characteristics (BUFH)

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

Vccaint Operating Voltage and Speed
Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
TBHCKO O BUFH delay from I to O. 0.11 0.13 0.13 ns
Tereek_ce/ Tereke ce | CE pin setup and hold. 0.22/0.15 | 0.28/0.21 | 0.28/0.21 ns
Maximum Frequency
FMAX_BUFH Horizontal clock buffer (BUFH). 628.00 464.00 464.00 MHz
Table 36: Duty Cycle Distortion and Clock-Tree Skew
Vcant Operating Voltage and
Speed Grade
Symbol Description Device 1.0V 0.95V Units
-2 -1 -1L
Tocp_cik | Global clock tree duty-cycle distortion. (%) All 0.20 0.20 0.20 ns
XC7S6 0.05 0.06 0.06 ns
XC7S15 0.05 0.06 0.06 ns
XC7S25 0.26 0.26 0.26 ns
XC7S50 0.26 0.26 0.26 ns
XC7S75 0.33 0.36 0.36 ns
Tekskew | Global clock tree skew.(?) xcrs100| 033 0.36 0-36 ns
XA7S6 0.05 0.06 N/A ns
XA7S15 0.05 0.06 N/A ns
XA7S25 0.26 0.26 N/A ns
XA7S50 0.26 0.26 N/A ns
XA7S75 0.33 0.36 N/A ns
XA7S100 0.33 0.36 N/A ns
Tocp_Burio | 170 clock tree duty cycle distortion. All 0.14 0.14 0.14 ns
Teurioskew | 170 clock tree skew across one clock region. All 0.03 0.03 0.03 ns
Tocp _Burr | Regional clock tree duty cycle distortion. All 0.18 0.18 0.18 ns
Notes:

1. These parameters represent the worst-case duty cycle distortion observable at the I/O flip flops. For all I/O standards, IBIS can be used to
calculate any additional duty cycle distortion that might be caused by asymmetrical rise/fall times.
2. The Tckskew value represents the worst-case clock-tree skew observable between sequential I/O elements. Significantly less clock-tree skew
exists for I/O registers that are close to each other and fed by the same or adjacent clock-tree branches. Use the Xilinx timing analysis tools
to evaluate clock skew specific to your application.
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Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

MMCM Switching Characteristics

Table 37: MMCM Specification

Vcant Operating Voltage and Speed

Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
MMCM_F;nmax Maximum input clock frequency. 800.00 800.00 800.00 MHz
MMCM_F\nmiN Minimum input clock frequency. 10.00 10.00 10.00 MHz

MMCM_FngiTTER

Maximum input clock period jitter.

< 20% of clock input period or 1 ns Max

Allowable input duty cycle: 10—49 MHz. 25 25 25 %
Allowable input duty cycle: 50—199 30 30 30 %
MHz.
MMCM_Fynputy erzv?/able input duty cycle: 200—399 35 35 35 %
Allowable input duty cycle: 400—499 40 40 40 %
MHz.
Allowable input duty cycle: > 500 MHz. 45 45 45 %
MMCM_Fyin_pscLk ?fg;'[;‘;r:yéy”am'c phase-shift clock 0.01 0.01 0.01 MHz
MMCM_Fyiax_pscLk 'f\f:;(:J"e‘r‘:g.dy”am'c phase-shift clock 500.00 | 450.00 | 450.00 MHz
MMCM_Fycomin Minimum MMCM VCO frequency. 600.00 600.00 600.00 MHz
MMCM_Fycomax Maximum MMCM VCO frequency. 1440.00 1200.00 1200.00 MHz
MMCM F Low MMCM bandwidth at typical.(1) 1.00 1.00 1.00 MHz
— BANDWIDTH High MMCM bandwidth at typical.(®) 4.00 4.00 4.00 MHz
Static phase offset of the MMCM
MMCM_TsTATPHAOFESET outputs. 0.12 0.12 0.12 ns
MMCM_TOUTJlTTER MMCM output jlttel’ Note 3
MMCM output clock duty-cycle
MMCM_ToutpuTy precision. ) 0.20 0.20 0.20 ns
MMCM_T| ockMAX MMCM maximum lock time. 100.00 100.00 100.00 Ms
MMCM_Foutmax MMCM maximum output frequency. 800.00 800.00 800.00 MHz
MMCM_Foutmin MMCM minimum output frequency.(®)(6) 4.69 4.69 4.69 MHz

MMCM_TexTtrDVAR

External clock feedback variation.

< 20% of clock input period or 1 ns Max

MMCM_RSTpminPULSE Minimum reset pulse width. 5.00 5.00 5.00 ns
Maximum frequency at the phase

MMCM_FPFDMAX frequency detector. 500.00 450.00 450.00 MHz
Minimum frequency at the phase

MMCM_FPFDM|N 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

Tmmempek_psen/ Setup and hold of phase-shift enable. | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns

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

Table 37: MMCM Specification (Cont’d)

Vcant Operating Voltage and Speed

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

Twmcmpck_psincpec/ | Setup and hold of phase-shift 1.04/0.00 | 1.04/0.00 | 1.04/0.00 |  ns
TMMCMCKD_PSINCDEC increment/decrement.
TMMCMCKO_PSDONE Phase shift clock-to-out of PSDONE. 0.68 0.81 0.81 ns
Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK
T .

MMCMDCK_DADDR/ DADDR setup/hold. 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | ns, Min
TMMCMCKD_DADDR
T .

MmMcMDCK_DI/ DI setup/hold. 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | ns, Min
Tmmemekp_pi
Tmempek_pen/ DEN setup/hold. 1.97/0.00 | 2.29/0.00 | 2.29/0.00 | ns, Min
TMMCMCKD._DEN
Tmmempek_pwe/ DWE setup/hold. 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | ns, Min
TMMCMCKD_DWE
TMMCMCKO_DRDY CLK to out of DRDY. 0.72 0.99 0.99 ns, Max
Fock 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 [Ref 8].
4. Includes global clock buffer.
5. Calculated as Fycp/128 assuming output duty cycle is 50%.
6. When CLKOUT4_CASCADE = TRUE, MMCM_Foumvn is 0.036 MHz.

PLL Switching Characteristics

Table 38: PLL Specification

Vceint Operating Voltage and Speed

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

PLL_FinmAX Maximum input clock frequency. 800.00 800.00 800.00 MHz
PLL_FinmiN Minimum input clock frequency. 19.00 19.00 19.00 MHz
PLL_FiNoITTER Maximum input clock period jitter. < 20% of clock input period or 1 ns Max

Allowable input duty cycle: 19—49 MHz. 25 25 25 %

Allowable input duty cycle: 50—199 MHz. 30 30 30 %

PLL_FinDuTY 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_Fyvcomax Maximum PLL VCO frequency. 1866.00 1600.00 1600.00 MHz
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Table 45: Clock-Capable Clock Input Setup and Hold With MMCM

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

Vccaint Operating Voltage and Speed

Grade
Symbol Description Device 1.0V 0.95V Units
-2 -1 -1L

Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(1)(2)

Tesmmemcee/ | No delay clock-capable clock input and | XC7S6 2.73/-0.59 | 3.27/-0.59 | 3.27/-0.59 ns

Temmemee | IFF® with MMCM. XC7S15 | 2.73/-0.59 | 3.27/-0.59 | 3.27/-0.59 | ns
XC7S25 2.69/-0.61 | 3.21/-0.61 | 3.21/-0.61 ns
XC7S50 2.81/-0.62 | 3.35/-0.62 | 3.35/-0.62 ns
XC7S75 2.81/-0.62 | 3.36/-0.62 | 3.36/-0.62 ns
XC7S100 | 2.81/-0.62 | 3.36/-0.62 | 3.36/-0.62 ns
XA7S6 2.73/-0.59 | 3.27/-0.59 N/A ns
XA7S15 2.73/-0.59 | 3.27/-0.59 N/A ns
XA7S25 2.69/-0.61 | 3.21/-0.61 N/A ns
XA7S50 2.81/-0.62 | 3.35/-0.62 N/A ns
XA7S75 2.81/-0.62 | 3.36/-0.62 N/A ns
XA7S100 | 2.81/-0.62 | 3.36/-0.62 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. Use IBIS to determine any duty-cycle distortion incurred using various standards.
3. IFF = Input flip-flop or latch.
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Table 46: Clock-Capable Clock Input Setup and Hold With PLL

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

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

Input Setup and Hold Time Relative to Clock-Capable Clock Input Signal for SSTL15 Standard.(1)(2

TpspLLce! No delay clock-capable clock input and | XC7S6 3.07/-0.17 | 3.69/-0.17 | 3.69/-0.17 ns

Terpice | IFF() with PLL. XC7S15 | 3.07/-0.17 | 3.69/-0.17 | 3.69/-0.17 | ns
XC7S25 3.04/-0.19 | 3.64/-0.19 | 3.64/-0.19 ns
XC7S50 3.15/-0.19 | 3.77/-0.19 | 3.77/-0.19 ns
XC7S75 3.15/-0.19 | 3.78/-0.19 | 3.78/-0.19 ns
XC7S100 | 3.15/-0.19 | 3.78/-0.19 | 3.78/-0.19 ns
XA7S6 3.07/-0.17 | 3.69/-0.17 N/A ns
XA7S15 3.07/-0.17 | 3.69/-0.17 N/A ns
XA7S25 3.04/-0.19 | 3.64/-0.19 N/A ns
XA7S50 3.15/-0.19 | 3.77/-0.19 N/A ns
XA7S75 3.15/-0.19 | 3.78/-0.19 N/A ns
XA7S100 | 3.15/-0.19 | 3.78/-0.19 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. Use IBIS to determine any duty-cycle distortion incurred using various standards.
3. IFF = Input flip-flop or latch.

Table 47: Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO

Vcaint Operating Voltage and Speed

Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
Input Setup and Hold Time Relative to a Forwarded Clock Input Pin Using BUFIO for SSTL15 Standard.
Tpscs/ TpHes | Setup and hold of 170 clock. —0.38/1.46 | —0.38/1.73 | —0.38/1.76 ns
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Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Revision History

The following table shows the revision history for this document:

Date

Version

Description of Revisions

07/31/2018

1.7

In Table 12, updated Vivado tools version to 2018.2.1. In Table 13, moved all speed
grades for all devices to Production. In Table 14, added Vivado tools version for
XC7S6, XC7S15, XC7S75, XC7S100, XA7S6, XA7515, XA7S75, and XA7S100.

06/18/2018

1.6

In Table 12, updated Vivado tools version to 2018.2. In Table 13, moved all speed
grades except -1Q (1.0V) for XC7S6 and XC7S15 to Production. In Table 14, added
Vivado tools version for XC7S6 and XC7S15.

04/04/2018

1.5

Added XA7S6, XA7S15, XA7S25, XA7S75, and XA7S100 devices throughout. In
Table 5, updated typical quiescent supply current values for XC7S25 and XC7S50
devices, and added values for XC7S6, XC7S15, XC7S75, and XC7S100 devices. In
Table 6, updated table title and lcointvin @Nd lecauxmin for XC7S75 and XC7S100
devices. In Table 13, moved all speed grades for XC7S6 and XC7S15 to Preliminary,
moved -1LI (0.95V) speed grade for XC7S25 to Production, and moved all speed
grades except -1Q (1.0V) for XC7S75 and XC7S100 from Preliminary to Production.
In Table 14, added Vivado tools version for XC7S25, XC7S75, and XC7S100. In
Table 36, Table 39, Table 40, Table 41, Table 42, Table 44, Table 45, and Table 46,
changed parameter value for XA7S50 to N/A. In Table 49, added package skew
values for XC7S6 and XC7S15 devices.

12/22/2017

1.4

In Table 12, updated Vivado tools version to 2017.4. In Table 13, moved all speed
grades for XC7S75 and XC7S100 from Advance to Preliminary and all speed grades
except -1LI (0.95V) for XC7S25 from Advance to Production. In Table 14, added
Vivado tools version for XC7S25. Added Note 2 to Table 16. In Table 49, added
package skew values for XC7S25 device in CSGA324 package and XC7S75 and
XC7S100 devices in FGGA676 package.

11/20/2017

1.3

Added XA7S50 device throughout. Updated description of offered temperature
ranges in second paragraph of Introduction. Added row for junction temperature (T;)
at expanded (Q) temperature to Table 2. Added -1Q (1.0V) speed grade to Table 5,
and Table 13 to Table 16. In Table 12, updated Vivado tools version to 2017.3. In
Table 49, added package skew values for XC7S25, XC7S50, XC7S75, and XC7S100
devices in CSGA225, FTGB196, and FGGA484 packages. Added XA Spartan-7
Automotive FPGA Data Sheet: Overview (DS171) to References.

06/20/2017

1.2

Updated paragraph before Table 6. In Table 12, updated Vivado tools version to
2017.2. In Table 13, moved all speed grades for XC7S50 from Preliminary to
Production and updated Note 1. In Table 14, added Vivado tools version for XC7S50.
In Table 49, added package skew value for XC7S50 device in FGGA484 package.

04/07/2017

1.1

Added 1.35V to Note 5 in Table 2. In Table 12, updated Vivado tools version to
2016.4. In Table 13, moved all speed grades for XC7S50 from Advance to
Preliminary. Removed SFI-4.1 and SPI-4.2 from descriptions of SDR LVDS receiver
and DDR LVDS receiver, respectively, in Table 15. In Table 25, changed
TIDELAYRESOLUTION Units from ps to ps. Removed BUFMR from Note 1 in Table 34. In
Table 49, replaced TQGA144 with FTGB196 for XC7S6, XC7S15, and XC7S25
devices, added FTGB196 package for XC7S50 device, and added package skew value
for XC7S50 device in CSGA324 package.

09/27/2016

1.0

Initial Xilinx release.
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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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