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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 -21 -1C -1l -1Q -1LI
XC7S6 1 1 1 1 1 1 mA
XC7S15 1 1 1 1 1 1 mA
XC7S25 1 1 1 1 1 1 mA
XC7S50 2 2 2 2 2 1 mA
XC7S75 9 9 9 9 9 8 mA
] XC7S100 9 9 9 9 9 8 mA
lcceramg | Quiescent Vecgram SUPPlY current. XA7SE 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 2 N/A 2 2 N/A mA
XA7S75 N/A 9 N/A 9 9 N/A mA
XA7S100 N/A 9 N/A 9 9 N/A mA

Notes:
1. Typical values are specified at nominal voltage, 85°C junction temperature (Tj) with single-ended SelectlO™ resources.

2. Typical values are for blank configured devices with no output current loads, no active input pull-up resistors, all I/O pins are 3-state and
floating.
3. Use the Xilinx Power Estimator spreadsheet tool [Ref 6] to estimate static power consumption for conditions other than those specified.

Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Vcceint: Vecsram: Vecaux: @and Veco to achieve minimum current
draw and ensure that the I/Os are 3-stated at power-on. The recommended power-off sequence is the

reverse of the power-on sequence. If Vccint and Vecgram have the same recommended voltage levels then
both can be powered by the same supply and ramped simultaneously. If Vccayx and Vcco have the same
recommended voltage levels then both can be powered by the same supply and ramped simultaneously.

For Vcco voltages of 3.3V in HR I/O banks and configuration bank 0 the following conditions apply.

e The voltage difference between Vccg and Vcayx must not exceed 2.625V for longer than
Tvccoavccaux for each power-on/off cycle to maintain device reliability levels.

e The Tyccoavccaux time can be allocated in any percentage between the power-on and power-off
ramps.

There is no recommended sequence for supplies not discussed in this section.
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Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

DC Input and Output Levels

Values for Vj and Viy are recommended input voltages. Values for I, and Ioy are guaranteed over the
recommended operating conditions at the Vg and Vgy 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 Vo with the respective Vo and Vgy voltage levels shown. Other standards are sample

tested.

Table 8: SelectlO DC Input and Output Levels(1)(2)(3)

Vou

ViL Vin Vou
1/0 Standard - - - -
V, Min V, Max V, Min V, Max V, Max V, Min mA, Max mA, Min

HSTL_I —0.300 | VRgg — 0.100|VRggg + 0.100| Vo + 0.300 0.400 Veeo — 0.400 8.00 —8.00
HSTL_1_18 —0.300 | Vgegr — 0.100 |Vgeg + 0.100| Vo + 0.300 0.400 Veeo — 0.400 8.00 —8.00
HSTL_II —0.300 | Vggg — 0.100 |Vggg + 0.100|Vco + 0.300 0.400 Veeo — 0.400 16.00 | —16.00
HSTL_11_18 —0.300 |VRgg — 0.100 | VR + 0.100| Vo + 0.300 0.400 Veeo — 0.400 16.00 | —16.00
HSUL_12 —0.300 | VRgg — 0.130|VRggr + 0.130| Vo + 0.300 20% Vcco 80% Vcco 0.10 —0.10
LVCMOS12 —0.300| 35% Vcco 65% Veco |Veco + 0.300 0.400 Vcco — 0.400 | Note 4 | Note 4
LVCMOS15 —0.300| 35% Vcco 65% Vcco |Veco + 0.300 25% Vcco 75% Vcco Note 5 | Note 5
LVCMOS18 —0.300| 35% Vcco 65% Vcco | Veco + 0.300 0.450 Vceo — 0.450 | Note 6 | Note 6
LVCMOS25 —0.300 0.7 1.700 Veeo + 0.300 0.400 Veco —0.400 | Note 5 | Note 5
LVCMOS33 —0.300 0.8 2.000 3.450 0.400 Veco — 0.400 | Note S | Note 5
LVTTL —0.300 0.8 2.000 3.450 0.400 2.400 Note 6 | Note 6
MOBILE_DDR |—-0.300| 20% Vcco 80% Vo | Veco + 0.300 10% Vcco 90% Vcco 0.10 —-0.10
PCI33_3 —0.400| 30% Vcco 50% Vceo | Veco + 0.500 10% Veeo 90% Vcco 1.50 —0.50
SSTL135 —0.300 | VRgg — 0.090 | Vggg + 0.090| Vo + 0.300 |Veep/2 — 0.150|Veep/2 + 0.150| 13.00 | —13.00
SSTL135_R —0.300 | VRgg — 0.090 | Vggg + 0.090| Vo + 0.300 |Veep/2 — 0.150|Vecp/2 + 0.150| 8.90 —-8.90
SSTL15 —0.300 | VReg — 0.100 | Vggg + 0.100| Vo + 0.300 |Veep/2 — 0.175|Veep/2 + 0.175| 13.00 | —13.00
SSTL15_R —0.300 | Vreg — 0.100 | Vggg + 0.100| Vo + 0.300 |Veep/2 — 0.175|Veee/2 + 0.175|  8.90 —8.90
SSTL18_1 —0.300 | VRgg — 0.125|VRgg + 0.125| Vo + 0.300 |Veep/2 — 0.470|Veco/2 + 0.470|  8.00 —8.00
SSTL18 I —0.300 | VRgg — 0.125|VRggg + 0.125| Vo + 0.300 |Veep/2 — 0.600|Vecp/2 + 0.600| 13.40 | —13.40
Notes:
1. Tested according to relevant specifications.
2. 3.3V and 2.5V standards are only supported in HR I/O banks.
3. For detailed interface specific DC voltage levels, see the 7 Series FPGAs SelectlO Resources User Guide (UG471) [Ref 3].
4. Supported drive strengths of 4, 8, or 12 mA in HR I/O banks.
5. Supported drive strengths of 4, 8, 12, or 16 mA in HR I/O banks.
6. Supported drive strengths of 4, 8, 12, 16, or 24 mA in HR I/O banks.
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Spartan-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 9: Differential SelectlO DC Input and Output Levels

Viem™) Vip? Vocm® Voo™
I/OStandard | v | v | v | v, |V, |V, v, v, v, V, |V, |V,
Min | Typ | Max | Min | Typ | Max Min Typ Max Min | Typ | Max
BLVDS_25 0.300(1.200| 1.425 |0.100| — — 1.250 — Note 5
MINI_LVDS_25|0.300{1.200|V¢caux|0.200({0.400/0.600 1.000 1.200 1.400 0.300|0.450|0.600
PPDS_25 0.200|0.900|Vcaux|0.100(0.250(0.400 0.500 0.950 1.400 0.100|0.250/0.400
RSDS_25 0.300|0.900| 1.500 |{0.100|0.350(0.600 1.000 1.200 1.400 0.100|0.350|0.600
TMDS_33 2.700|2.965| 3.230 |0.150|0.675|1.200|Vcco — 0.405 Vo — 0.300|Veco — 0.190(0.400|0.600| 0.800
Notes:
1. Vgm is the input common mode voltage.
2. Vjpis the input differential voltage (Q - Q).
3. Vpcwm is the output common mode voltage.
4. Vgp is the output differential voltage (Q — Q).
5. Vgp for BLVDS will vary significantly depending on topology and loading.
Table 10: Complementary Differential SelectlO DC Input and Output Levels
Viem™ Vip? Vo ® Vou? loL lon
I/0 Standard - - - -
V, Min | V, Typ |V, Max |V, Min |V, Max V, Max V, Min mA, Max | mA, Min
DIFF_HSTL_I 0.300 | 0.750 | 1.125 | 0.100 — 0.400 Vceo — 0.400 8.00 —8.00
DIFF_HSTL_1_18 0.300 | 0.900 | 1.425 | 0.100 — 0.400 Vceo — 0.400 8.00 -8.00
DIFF_HSTL_II 0.300 | 0.750 | 1.125 | 0.100 — 0.400 Vceo — 0.400 16.00 —16.00
DIFF_HSTL_I11_18 | 0.300 | 0.900 | 1.425 | 0.100 — 0.400 Vceo — 0.400 16.00 —16.00
DIFF_HSUL_12 0.300 | 0.600 | 0.850 | 0.100 - 20% Vcco 80% Vcco 0.100 —0.100
DIFF_MOBILE_DDR | 0.300 | 0.900 | 1.425 | 0.100 — 10% Vcco 90% Vcco 0.100 —0.100
DIFF_SSTL135 0.300 | 0.675 | 1.000 | 0.100 — (Veco/2) — 0.150|(Veeo/2) + 0.150)  13.0 -13.0
DIFF_SSTL135_R 0.300 | 0.675 | 1.000 | 0.100 — (Veeo/2) — 0.150 | (Veep/2) + 0.150 8.9 -8.9
DIFF_SSTL15 0.300 | 0.750 | 1.125 | 0.100 — (Veco/2) — 0.175|(Veeo/2) + 0.175]  13.0 -13.0
DIFF_SSTL15_R 0.300 | 0.750 | 1.125 | 0.100 — (Veco/2) — 0.175|(Veco/2) + 0.175 8.9 -8.9
DIFF_SSTL18 | 0.300 | 0.900 | 1.425 | 0.100 — (Veco/2) — 0.470|(Veco/2) + 0.470)  8.00 -8.00
DIFF_SSTL18 Il 0.300 | 0.900 | 1.425 | 0.100 — (Vcco/2) — 0.600 |(Vecpo/2) + 0.600| 13.4 -13.4
Notes:
1. Vicum is the input common mode voltage.
2. Vppis the input differential voltage (Q — Q).
3. Vg is the single-ended low-output voltage.
4. Voy is the single-ended high-output voltage.
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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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Table 18: 10B 3-state Output Switching Characteristics

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
T\0TPHZ T input to pad high-impedance. 2.19 2.37 2.37 ns
TioisurDIsaBLE | IBUF turn-on time from IBUFDISABLE to O output. 2.30 2.60 2.60 ns
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I/0 Standard Adjustment Measurement Methodology

Input Delay Measurements

Table 19 shows the test setup parameters used for measuring input delay.

Table 19: Input Delay Measurement Methodology

Description I/0 Standard Attribute AR v, ViieasP1B) | Vggp(2)4)
LVCMOS, 1.2V LVCMOS12 0.1 1.1 0.6 —
LVCMOS, 1.5V LVCMOS15 0.1 1.4 0.75 —
LVCMOS, 1.8V LVCMOS18 0.1 1.7 0.9 —
LVCMOS, 2.5V LVCMOS25 0.1 2.4 1.25 —
LVCMOS, 3.3V LVCMOS33 0.1 3.2 1.65 —
LVTTL, 3.3V LVTTL 0.1 3.2 1.65 —
MOBILE_DDR, 1.8V MOBILE_DDR 0.1 1.7 0.9 —
PCI33, 3.3V PCI33_3 0.1 3.2 1.65 -
HSTL (high-speed transceiver

— 0. + 0. .
logic), Class 1, 1.2V HSTL_1_12 Vgee — 0.5 Vger + 0.5 VRer 0.60
HSTL, Class | & II, 1.5V HSTL_I, HSTL_II Vgregr — 0.65 | Vger + 0.65 VRer 0.75
HSTL 1 18,
HSTL, Class | & “, 1.8V HSTL:“__lS VREF - 0.8 VREF + 0.8 VREF 0.90
HSUL (high-speed
unterminated logic), 1.2V HSUL_12 Vrer — 0.5 Vrer + 0.5 VRer 0.60
SSTL (stub-terminated
transceiver logic), 1.2V SSTL12 Vgee — 0.5 Vgee + 0.5 VREE 0.60
SSTL, 1.35V SSTL135, SSTL135 R | Vggr — 0.575 | Vger + 0.575 VRer 0.675
SSTL, 1.5V SSTL15, SSTL15 R Vgregr — 0.65 | Vger + 0.65 VRer 0.75
SSTL, Class | & 11, 1.8V SSTL18_I, SSTL18_II Vger — 0.8 Vger + 0.8 VREF 0.90
DIFF_MOBILE_DDR, 1.8V DIFF_MOBILE_DDR 0.9-0.125 | 0.9 + 0.125 0® -
DIFF_HSTL, Class I, 1.2V DIFF_HSTL_I_12 0.6 —0.125 | 0.6 + 0.125 0®) -
DIFF_HSTL I
— - - ©) -
DIFF_HSTL, Class | & 11,1.5V DIFE_HSTL It 0.75-0.125 | 0.75 + 0.125 0
DIFF_HSTL 1 18
— — 1S, _ (5) _
DIFF_HSTL, Class I & 11, 1.8V DIFF_HSTL_II_18 0.9 -0.125 0.9 + 0.125 0]
DIFF_HSUL, 1.2V DIFF_HSUL_12 0.6 —0.125 | 0.6 + 0.125 0o®® -
DIFF_SSTL135/ DIFF_SSTL135
J— i ’ _ (5) _
DIFF_SSTL135 R, 1.35V DIFF_SSTL135_R 0.675-0.125/0.675 + 0.125 0
DIFF_SSTL15/ DIFF_SSTL15
— — ’ _ (5) _
DIFF_SSTL15 R, 1.5V DIFF_SSTL15 R 0.75-0.125 ) 0.75+ 0.125 0
DIFF_SSTL18 I/ DIFF_SSTL18 |
— — — —! _ ®) _
DIFF_SSTL18_II, 1.8V DIFF_SSTL18_ 11 0.9 -0.125 0.9+ 0.125 0
LVDS_25, 2.5V LVDS_25 1.2-0.125 | 1.2 +0.125 0 -
BLVDS_25, 2.5V BLVDS_25 1.25 -0.125 | 1.25 + 0.125 0 -
MINI_LVDS 25, 2.5V MINI_LVDS 25 1.25-0.125 | 1.25 + 0.125 0®) -
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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
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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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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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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 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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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 38: PLL Specification

Vcant Operating Voltage and Speed

Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
Low PLL bandwidth at typical. 1.00 1.00 1.00 MHz
PLL_FganpbwiDTH : : 7
High PLL bandwidth at typical.(1) 4.00 4.00 4.00 MHz
PLL_TstaTPHAORESET | Static phase offset of the PLL outputs.(2) 0.12 0.12 0.12 ns
PLL_TOUTJlTTER PLL Output jitter. Note 3
PLL_TouTtouTy PLL output clock duty-cycle precision.(®) 0.20 0.20 0.20 ns
PLL_T| ockmax PLL maximum lock time. 100.00 100.00 100.00 Hs
PLL_FouTtmax PLL maximum output frequency. 800.00 800.00 800.00 MHz
PLL_FouTtmIN PLL minimum output frequency.(®) 6.25 6.25 6.25 MHz
PLL_TexTEDVAR External clock feedback variation. < 20% of clock input period or 1 ns Max
PLL_RSTpminpPULSE Minimum reset pulse width. 5.00 5.00 5.00 ns
Maximum frequency at the phase
PLL_F . 450. 450. MH
— PFDMAX frequency detector. 500.00 50.00 50.00 z
Minimum frequency at the phase frequency
PLL_F 19. 19. 19. MH
__FPEDMIN detector. 9.00 9.00 9.00 z
PLL_TrepELAY Maximum delay in the feedback path. 3 ns Max or one CLKIN cycle
Dynamic Reconfiguration Port (DRP) for PLL Before and After DCLK
TpLLock_papDR/ Setup and hold of D address. 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | ns, Min
TpLLCKD_DADDR
TeLeock o/ Setup and hold of D input. 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | ns, Min
TpLLCKD DI
TeLibck_Den/ Setup and hold of D enable. 1.97/0.00 | 2.29/0.00 | 2.29/0.00 | ns, Min
TrLLCcKkD_DEN
T . .
PLLDCK_DWE/ Setup and hold of D write enable. 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | ns, Min
TpLLckD_DWE
TPLLCKO_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 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 [Ref 8].
4. Includes global clock buffer.
5. Calculated as FVCO/128 assuming output duty cycle is 50%.
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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].

DS189 (v1.7) July 31, 2018 www.xilinx.com Send Feedback
Product Specification [—\/—] 43


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=43

& XILINX.

Table 40: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)(1)

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

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.
TICKOFEAR Clock-capable clock input and OUTFF at XC7S6 5.55 6.50 6.50 ns
pins/banks farthest from the BUFGs without |y-~7g15 5.55 6.50 6.50 ns
MMCM/PLL (far clock region).(?)
XC7S25 5.55 6.44 6.44 ns
XC7S50 5.71 6.62 6.62 ns
XC7S75 6.01 7.02 7.02 ns
XC7S100 6.01 7.02 7.02 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 571 6.62 N/A ns
XA7S75 6.01 7.02 N/A ns
XA7S100 6.01 7.02 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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Table 42: Clock-Capable Clock Input to Output Delay With PLL(1)

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, with PLL.
T\cKOEPLLCC Clock-capable clock input and OUTFF with | XC7S6 0.85 0.85 0.85 ns
PLL.® XC7S15 0.85 0.85 0.85 ns
XC7S25 0.83 0.83 0.83 ns
XC7S50 0.83 0.83 0.83 ns
XC7S75 0.83 0.83 0.83 ns
XC7S100 0.83 0.83 0.83 ns
XA7S6 0.85 0.85 N/A ns
XA7S15 0.85 0.85 N/A ns
XA7S25 0.83 0.83 N/A ns
XA7S50 0.83 0.83 N/A ns
XA7S75 0.83 0.83 N/A ns
XA7S100 0.83 0.83 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. PLL output jitter is already included in the timing calculation.

Table 43: Pin-to-Pin, Clock-to-Out using BUFIO

Vceint Operating Voltage and Speed
Grade
Symbol Description 1.0V 0.95V Units
-2 -1 -1L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with BUFIO.
T\ckoFcs Clock to out of 1/0 clock. 5.61 6.64 6.64 ns
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Device Pin-to-Pin Input Parameter Guidelines

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

All devices are 100% functionally tested. Values are expressed in nanoseconds unless otherwise noted.

Table 44: Global Clock Input Setup and Hold Without MMCM/PLL with ZHOLD_DELAY on HR 1/0 Banks

Vcant 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)
Tpsep/ Full delay (legacy delay or default XC7S6 2.76/-0.40 | 3.17/-0.40 | 3.17/-0.40 ns
TPHFD delay) global clock input and IFF®  Fyeog15™ 5 76/-0.40 | 3.17/-0.40 | 3.17/-0.40 | ns
without MMCM/PLL with ZHOLD_ _DELAY
on HR 1/0 banks. XC7S25 2.67/-0.37 | 3.12/-0.37 | 3.12/-0.37 ns
XC7S50 2.66/-0.28 | 3.11/-0.28 | 3.11/-0.28 ns
XC7S75 2.91/-0.33 | 3.36/-0.33 | 3.36/-0.33 ns
XC7S100 | 2.91/-0.33 | 3.36/-0.33 | 3.36/-0.33 ns
XA7S6 2.76/-0.40 | 3.17/-0.40 N/A ns
XA7S15 2.76/-0.40 | 3.17/-0.40 N/A ns
XA7S25 2.67/-0.37 | 3.12/-0.37 N/A ns
XA7S50 2.66/-0.28 | 3.11/-0.28 N/A ns
XA7S75 2.91/-0.33 | 3.36/-0.33 N/A ns
XA7S100 | 2.91/-0.33 | 3.36/-0.33 N/A ns
Notes:

1. Setup and hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the global
clock input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the global clock
input signal using the fastest process, lowest temperature, and highest voltage.

2. IFF = Input flip-flop or latch.
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Table 50: XADC Specifications (Cont’d)

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

Parameter Symbol Comments/Conditions Min Typ Max | Units

Conversion Rate(4)

E::cc))r?t\i/r?lfniag time: tcony Number of ADCCLK cycles. 26 - 32 | Cycles

Conversion time: event tcony Number of CLK cycles. - - 21 |Cycles

DRP clock frequency DCLK DRP clock frequency. - 250 MHz

ADC clock frequency ADCCLK | Derived from DCLK. - 26 MHz

DCLK duty cycle 40 — 60 %

XADC Reference(®)

External reference VREFP Externally supplied reference voltage. 1.20 | 1.25 | 1.30 \Y
Ground Vggpp pin to AGND,

On-chip reference _40°C < T, < 109°C 1.2375| 1.25 |1.2625| V
Ground VREFP pin to AGND, 1225 | 1.25 | 1.275 v

—55°C < Tj < —-40°C; 100°C < T; < 125°C

Notes:

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

is enabled.

2. Only specified for bitstream option XADCEnhancedLinearity = ON.
3. For a detailed description, see the ADC chapter in the 7 Series FPGAs and Zynq-7000 AP SoC XADC Dual 12-Bit 1 MSPS Analog-to-Digital
Converter User Guide (UG480) [Ref 9].
4. For a detailed description, see the Timing chapter in the 7 Series FPGAs and Zynq-7000 AP SoC XADC Dual 12-Bit 1 MSPS Analog-to-Digital
Converter User Guide (UG480) [Ref 9].
5. Any variation in the reference voltage from the nominal Vggep = 1.25V and Vggpy = OV will result in a deviation from the ideal transfer
function. This also impacts the accuracy of the internal sensor measurements (i.e., temperature and power supply). However, for external
ratiometric type applications allowing reference to vary by +4% is permitted.
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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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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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