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& XILINX. Virtex-6 FPGA Data Sheet: DC and Switching Characteristics

Table 4: Typical Quiescent Supply Current (Contd)

Speed and Temperature Grade
Symbol Description Device Units
-3(C) |-2(C,E,&l)|-1(C&l)|-1(1&M)P | -1L(C) | -1L ()

lccoq | Quiescent Voo XCBVLX75T 1 1 1 N/A 1 1 mA
supply current XCBVLX130T 1 1 1 N/A 1 1 mA
XCBVLX195T 1 1 1 N/A 1 1 mA

XCBVLX240T 2 2 N/A 2 2 mA

XCBVLX365T 2 2 N/A 2 2 mA

XCBVLX550T®) N/A 3 3 N/A 3 3 mA

XCBVLX760(3) N/A 3 3 N/A 3 3 mA

XCB6VSX315T 2 2 2 N/A 2 2 mA

XC6VSX475TA) N/A 2 2 N/A 2 2 mA

XCBVHX250T 1 1 1 N/A N/A N/A mA

XCBVHX255T 1 1 1 N/A N/A N/A mA

XC6VHX380T) 2 2 N/A N/A N/A mA

XCBVHX565T(®) N/A 2 N/A N/A N/A mA

XQ6VLX130T N/A 1 N/A 1 N/A 1 mA

XQBVLX240T N/A 2 N/A 2 N/A 2 mA

XQBVLX550T(?) N/A N/A N/A 3 N/A 3 mA

XQBVSX315T N/A 2 N/A 2 N/A 2 mA

XQBVSX475T(7) N/A N/A N/A 2 N/A 2 mA
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& XILINX. Virtex-6 FPGA Data Sheet: DC and Switching Characteristics

Table 4: Typical Quiescent Supply Current (Contd)

Speed and Temperature Grade
Symbol Description Device Units
-3(C) |-2(C,E,&l)|-1(C&l)|-1(1&M)P | -1L(C) | -1L ()

lccauxq | Quiescent Vocaux | XCBVLX75T 45 45 45 N/A 45 45 mA
supply current XCBVLX130T 75 75 75 N/A 75 75 mA
XCBVLX195T 113 113 113 N/A 113 113 mA

XCBVLX240T 135 135 135 N/A 135 135 mA

XCBVLX365T 191 191 191 N/A 191 191 mA

XCBVLX550T®) N/A 286 286 N/A 286 286 mA

XCBVLX760(3) N/A 387 387 N/A 387 387 mA

XC6VSX315T 186 186 186 N/A 186 186 mA

XC6VSX475TA) N/A 279 279 N/A 279 279 mA

XCBVHX250T 152 152 152 N/A N/A N/A mA

XCBVHX255T 152 152 152 N/A N/A N/A mA

XC6VHX380T) 227 227 227 N/A N/A N/A mA

XCBVHX565T®) N/A 315 315 N/A N/A N/A mA

XQBVLX130T®) N/A 75 N/A 75 N/A 75 mA

XQBVLX240T(®) N/A 135 N/A 135 N/A 135 mA

XQBVLX550T(7) N/A N/A N/A 286 N/A 286 mA

XQBVSX315T(®) N/A 186 N/A 186 N/A 186 mA

XQBVSX475T(7) N/A N/A N/A 279 N/A 279 mA

Notes:
1. Typical values are specified at nominal voltage, 85°C junction temperatures (T;). -1 and -2 industrial (I) grade devices have the same typical

values as commercial (C) grade devices at 85°C, but higher values at 100°C. {Jse the XPE tool to calculate 100°C values. -1L industrial
temperature range devices have the values specified in this column.

2. Use the XPE tool to calculate 125°C values for -1M temperature range devices.

3. The -2E extended temperature range (T; = 0°C to +100°C) is only available in these devices. The -2I temperature range (T; = -40°C to
+100°C) is available for all other devnces except the XC6VHX565T.

4. The XC6VHX380T is available with both -2E and -2I temperature ranges.

5. The XC6VHX565T is only available in the following temperature ranges: -1C, -1l, -2C, and -2E.

6. The XQ6VLX130T, XQ6VLX240T, and XQ6VSX315T are available in -2I, -11, -1M, and -1LI temperature ranges.

7. The XQ6VLX550T and the XQ6VSX475T are only available in -1l and -1LI temperature ranges.

8. ;Il'ypical values are for blank configured devices with no output current loads, no active input pull-up resistors, all /O pins are 3-state and

oating.

9. If DCI or differential signaling is used, more accurate quiescent current estimates can be obtained by using the XPE or XPower Analyzer
(XPA) tools.
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GTH Transceiver DC Input and Output Levels

Table 30 summarizes the DC output specifications of the GTH transceivers in Virtex-6 FPGAs. Consult UG371: Virtex-6
FPGA GTH Transceivers User Guide for further details.

Table 30: GTH Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DyppiN Differential peak-to-peak input voltage | External AC coupled 175 - 1200 mV
DvprouT \I?J{g;eer}ai?l peak-to-peak output 'Ir;:gzﬁnn:me; gtltjitrﬁ);t swing is set to 800 - 1200 mV
Rin Differential input resistance 80 100 120 Q
Rout Differential output resistance 80 100 120 Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - 2 - ps
Cexr Recommended external AC coupling capacitor(2) - 100 - nF
Notes:

1. The output swing and preemphasis levels are programmable using the attributes discussed in UG371: Virtex-6 FPGA GTH Transceivers User
Guide and can result in values lower than reported in this table.
2. Other values can be used as appropriate to conform to specific protocols and standards.

Table 31 summarizes the DC specifications of the clock input of the GTH transceiver. Consult UG371: Virtex-6 FPGA GTH
Transceivers User Guide for further details.

Table 31: GTH Transceiver Clock DC Input Level Specification

Symbol DC Parameter Conditions Min Typ Max Units
V\DIFF Differential peak-to-peak input voltage = 600 MHz 590 - 1600 mv
> 600 MHz 600 - 1600 mV
Rin Differential input resistance 80 100 120 Q
Cext Required external AC coupling capacitor - 100 - nF
DS152 (v3.4) January 12, 2012 www.xilinx.com
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& XILINX.

Virtex-6 FPGA Data Sheet: DC and Switching Characteristics

GTH Transceiver Switching Characteristics

Consult UG371:Virtex-6 FPGA GTH Transceivers User Guide for further information.

Table 32: GTH Transceiver Maximum Data Rate and PLL Frequency Range

Speed Grade
Symbol Description Conditions 3 p ] Units
PLL Output Divider = 1 11.182 11.182 10.32 Gb/s
FeTHMAX Maximum GTH transceiver data rate
PLL Output Divider = 4 2.795 2.795 2.58 Gb/s
PLL Output Divider = 1 9.92 9.92 9.92 Gb/s
FGTHMIN Minimum GTH transceiver data rate(1)
PLL Output Divider = 4 248 2.48 2.48 Gb/s
FaPLLMAX Maximum GTH PLL frequency 5.591 5.591 5.16 GHz
FepLLMIN Minimum GTH PLL frequency 4.96 4.96 4.96 GHz
Notes:
1. Lower data rates can be achieved using FPGA logic based oversampling designs.
Table 33: GTH Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Speed Grade
Symbol Description Units
-3 -2 -1
FGTHDRPCLK GTHDRPCLK maximum frequency 70 70 60 MHz
Table 34: GTH Transceiver Reference Clock Switching Characteristics
All Speed Grades
Symbol Description Conditions Units
Min Typ Max
-1 speed grade 150 - 645 MHz
Faclk Reference clock frequency range
-2 and -3 speed grades 150 - 700 MHz
TRoLK Reference clock rise time 20% — 80% - 200 - ps
TrcLK Reference clock fall time 80% — 20% - 200 - ps
TbcREF Reference clock duty cycle CLK 45 50 55 %
T Clock recovery frequency acquisition Initial PLL lock - - 2 ms
LOCK time
C Lock to data after PLL has locked - - 20 ps
TpHASE Clock recovery phase acquisition time to the reference clock
B0%———— o\ T T A e e
20%——————— XX~ ———— 4~ ——— =\~ —— -
TroLk 1=
ds152_05_042109
Figure 5: Reference Clock Timing Parameters
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Table 35: GTH Transceiver User Clock Switching Characteristics (1)

Speed Grade
Symbol Description Conditions 3 - 1 Units
Frxoutr | TXUSERCLKOUT maximum frequency 350 350 323 MHz
Frxoutr | RXUSERCLKOUT maximum frequency 350 350 323 MHz
16-bit data path 350 350 323 MHz
20-bit data path 280 280 258 MHz
32-bit data path 350 350 323 MHz
Frxin TXUSERCLKIN maximum frequency 40-bit data path 280 280 258 MHz
64-bit data path 175 175 162 MHz
80-bit data path 140 140 129 MHz
64B/66B-bit data path 170 170 157 MHz
16-bit data path 350 350 323 MHz
20-bit data path 280 280 258 MHz
32-bit data path 350 350 323 MHz
FrxiN RXUSERCLKIN maximum frequency 40-bit data path 280 280 258 MHz
64-bit data path 175 175 162 MHz
80-bit data path 140 140 129 MHz
64B/66B-bit data path 170 170 157 MHz

Notes:
1. Clocking must be implemented as described in UG371:Virtex-6 FPGA GTH Transceivers User Guide.

Table 36: GTH Transceiver Transmitter Switching Characteristics

Symbol Description Condition Min Typ Max Units

TrTx TX Rise time 20%—-80% - 500) - ps
TErx TX Fall time 80%—20% - 500) - ps
TLLSKEW TX lane-to-lane skew within one GTH Quad - - 300 ps
Transmitter Output Jitter(1(2)

TJi1.18 Total Jitter 11.181 Gb/s - - 0.280 Ul
DJi1.18 Deterministic Jitter - - 0.170 ul
TJ10.3125 Total Jitter 10.3125 Gb/s - - 0.280 ul
DJ1g.3125 Deterministic Jitter - - 0.170 ul
TJg 053 Total Jitter 9.953 Gb/s - - 0.280 Ul
DJg 953 Deterministic Jitter - - 0.170 ul
TJo 667 Total Jitter 2.667 Gb/s - - 0.110 Ul
DJs 667 Deterministic Jitter - - 0.060 ul
TJo 488 Total Jitter 2.488 Gb/s - - 0.110 ul
DJ5 488 Deterministic Jitter - - 0.060 ul

Notes:

1. These values are NOT intended for protocol specific compliance determinations.
2. Alljitter values are based on a bit-error ratio of 1e712,

3. Rise and fall times are specified at the transmitter package balls.
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Integrated Interface Block for PCI Express Designs Switching Characteristics

More information and documentation on solutions for PCI Express designs can be found at:
http://www.xilinx.com/technology/protocols/pciexpress.htm

Table 39: Maximum Performance for PCl Express Designs

Speed Grade
Symbol Description Units
-3 -2 -1 -1L
FpiPECLK Pipe clock maximum frequency 250 250 250 250 MHz
FusercLk User clock maximum frequency 500 500 250 250 MHz
FbrrcLK DRP clock maximum frequency 250 250 250 250 MHz
System Monitor Analog-to-Digital Converter Specification
Table 40: Analog-to-Digital Specifications
Parameter ‘ Symbol ‘ Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
AVpp = 2.5V + 5%, Vgerp = 1.25V, VRgpn = 0V, ADCCLK = 5.2 MHz, T; = -55°C to 125°C M-Grade, Typical values at Tj=+35°C
DC Accuracy: All external input channels. Both unipolar and bipolar modes.
Resolution 10 - - Bits
Integral Nonlinearity INL - - +1 LSBs
Differential Nonlinearity DNL No missing codes (Tyn t0 Tpax) - - +0.9 LSBs
Guaranteed Monotonic
Unipolar Offset Error () Uncalibrated - +2 +30 LSBs
Bipolar Offset Error (1) Uncalibrated measured in bipolar mode - +2 +30 LSBs
Gain Error Uncalibrated - External Reference - +0.2 +2 %
Uncalibrated - Internal Reference - +2 - %
Bipolar Gain Error (1) Uncalibrated - External Reference - +0.2 +2 %
Uncalibrated - Internal Reference - +2 - %
Total Unadjusted Error TUE Deviation from ideal transfer function. - +10 - LSBs
(Uncalibrated) External 1.25V reference
Deviation from ideal transfer function. - +20 - LSBs
Internal reference
Total Unadjusted Error TUE Deviation from ideal transfer function. - +1 +2 LSBs
(Calibrated) External 1.25V reference
Calibrated Gain Temperature Variation of FS code with temperature - +0.01 - LSB/°C
Coefficient
DC Common-Mode Reject CMRRpc | Vn=Vem =0.5V +£0.5Y, - 70 - dB
Vp —Vy = 100mV
Conversion Rate(@)
Conversion Time - Continuous | tcony Number of CLK cycles 26 - 32
Conversion Time - Event tconv Number of CLK cycles - - 21
T/H Acquisition Time taca Number of CLK cycles 4 - -
DRP Clock Frequency DCLK DRP clock frequency 8 - 80 MHz
ADC Clock Frequency ADCCLK | Derived from DCLK 1 - 5.2 MHz
CLK Duty cycle 40 - 60 %
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Table 44: 10B Switching Characteristics for the Commercial (XC) Virtex-6 Devices (Cont'd)

Tiopi Tioop Tiotp

I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -1L -3 -2 -1 -1L -3 -2 -1 -1L
LVCMOS25, Fast, 24 mA 0.51 | 057 | 0.66 | 0.70 | 1.66 | 1.79 | 1.99 | 1.96 | 1.66 | 1.79 | 1.99 | 1.96 ns
LVCMOS18, Slow, 2 mA 055 | 061 | 0.71 | 0.73 | 421 | 4.47 | 487 | 4.30 | 4.21 | 447 | 4.87 | 4.30 ns
LVCMOS18, Slow, 4 mA 055 | 061 | 0.71 | 0.73 | 279 | 296 | 3.21 | 294 | 2.79 | 296 | 3.21 | 2.94 ns
LVCMOS18, Slow, 6 mA 0.55 | 061 | 0.71 | 0.73 | 2.30 | 243 | 2.64 | 247 | 2.30 | 2.43 | 2.64 | 247 ns
LVCMOS18, Slow, 8 mA 055 | 061 | 0.71 | 0.73 | 201 | 211 | 227 | 224 | 2.01 | 2.11 | 227 | 2.24 ns
LVCMOS18, Slow, 12 mA 055 | 061|071 | 073 | 1.88 | 1.99 | 215 | 210 | 1.88 | 1.99 | 2.15 | 2.10 ns
LVCMOS18, Slow, 16 mA 055 | 061|071 | 0.73 | 1.84 | 195 | 211 | 2.04 | 1.84 | 1.95 | 2.11 | 2.04 ns
LVCMOS18, Fast, 2 mA 0.55 | 0.61 | 0.71 | 0.73 | 4.00 | 423 | 457 | 4.08 | 4.00 | 423 | 457 | 4.08 ns
LVCMOS18, Fast, 4 mA 055 | 061 | 0.71 | 0.73 | 262 | 2.76 | 297 | 274 | 2.62 | 2.76 | 297 | 2.74 ns
LVCMOS18, Fast, 6 mA 055 | 061 | 0.71 | 0.73 | 215 | 228 | 246 | 2.32 | 2.15 | 2.28 | 2.46 | 2.32 ns
LVCMOS18, Fast, 8 mA 055 | 061|071 | 073 | 190 | 199 | 213 | 214 | 190 | 1.99 | 213 | 2.14 ns
LVCMOS18, Fast, 12 mA 055 | 061|071 | 073 | 169 180|197 | 1.88 | 1.69 | 1.80 | 1.97 | 1.88 ns
LVCMOS18, Fast, 16 mA 055 | 061|071 | 073 | 1.63 | 1.74 | 191 | 1.88 | 1.63 | 1.74 | 1.91 | 1.88 ns
LVCMOS15, Slow, 2 mA 064 | 0.73 | 0.85 | 0.85 | 3.43 | 3.77 | 429 | 3.91 | 343 | 3.77 | 429 | 3.91 ns
LVCMOS15, Slow, 4 mA 064 | 0.73 | 0.85 | 0.85 | 258 | 2.79 | 3.10 | 293 | 258 | 2.79 | 3.10 | 2.93 ns
LVCMOS15, Slow, 6 mA 064 | 0.73 | 0.85 | 0.85 | 2.08 | 2.32 | 2.68 | 2.50 | 2.08 | 2.32 | 2.68 | 2.50 ns
LVCMOS15, Slow, 8 mA 064 | 073 | 085|085 | 1.81 | 1.98 | 223 | 224 | 1.81 | 1.98 | 223 | 2.24 ns
LVCMOS15, Slow, 12 mA 064 | 0.73 | 0.85 | 085 | 1.76 | 1.91 | 213 | 2.07 | 1.76 | 1.91 | 2.13 | 2.07 ns
LVCMOS15, Slow, 16 mA 064 | 073|085 | 0.85 | 1.69 | 1.83 | 2.04 | 1.98 | 1.69 | 1.83 | 2.04 | 1.98 ns
LVCMOS15, Fast, 2 mA 064 | 0.73 | 0.85 | 0.85 | 3.44 | 3.77 | 428 | 3.91 | 3.44 | 3.77 | 4.28 | 3.91 ns
LVCMOS15, Fast, 4 mA 064 | 0.73 | 0.85 | 0.85 | 237 | 253 | 2.78 | 2.66 | 2.37 | 253 | 2.78 | 2.66 ns
LVCMOS15, Fast, 6 mA 064 | 0.73 | 0.85 | 0.85 | 1.80 | 205 | 242 | 2.16 | 1.80 | 2.05 | 2.42 | 2.16 ns
LVCMOS15, Fast, 8 mA 064 | 073 | 085 | 085 | 1.76 | 1.90 | 2.11 | 2.04 | 1.76 | 1.90 | 2.11 | 2.04 ns
LVCMOS15, Fast, 12 mA 064 | 0.73 | 0.85 | 0.85 | 164 | 1.77 | 1.97 | 190 | 1.64 | 1.77 | 1.97 | 1.90 ns
LVCMOS15, Fast, 16 mA 064 | 073|085 | 085 | 162 | 1.76 | 1.96 | 1.92 | 1.62 | 1.76 | 1.96 | 1.92 ns
LVCMOS12, Slow, 2 mA 0.72 | 0.81 | 093 | 0.95 | 3.14 | 3.39 | 3.75 | 3.54 | 3.14 | 3.39 | 3.75 | 3.54 ns
LVCMOS12, Slow, 4 mA 0.72 | 0.81 | 0.93 | 0.95 | 243 | 263 | 293 | 279 | 243 | 263 | 293 | 2.79 ns
LVCMOS12, Slow, 6 mA 0.72 | 0.81 | 093 | 0.95 | 1.92 | 211 | 241 | 226 | 1.92 | 2.11 | 2.41 | 2.26 ns
LVCMOS12, Slow, 8 mA 0.72 | 0.81 | 093 | 0.95 | 1.87 | 202 | 225 | 217 | 1.87 | 2.02 | 225 | 2.17 ns
LVCMOS12, Fast, 2 mA 0.72 | 0.81 | 093 | 0.95 | 271 | 298 | 3.39 | 3.11 | 2.71 | 298 | 3.39 | 3.11 ns
LVCMOS12, Fast, 4 mA 0.72 | 0.81 | 093 | 095 | 193 | 216 | 251 | 2.31 | 1.93 | 2.16 | 2.51 | 2.31 ns
LVCMOS12, Fast, 6 mA 0.72 | 0.81 | 093 | 095 | 1.75 | 1.89 | 211 | 2.05 | 1.75 | 1.89 | 2.11 | 2.05 ns
LVCMOS12, Fast, 8 mA 072 | 0.81 | 093 | 095 | 169 | 1.82 | 2.02 | 198 | 1.69 | 1.82 | 2.02 | 1.98 ns
LvDCI_25 0.51 | 0.57 | 0.66 | 0.70 | 2.05 | 214 | 2.26 | 2.26 | 2.05 | 2.14 | 2.26 | 2.26 ns
LvDCI_18 0.55 | 0.61 | 0.71 | 0.73 | 2.07 | 223 | 247 | 2.38 | 2.07 | 2.23 | 2.47 | 2.38 ns
LVDCI_15 064 | 0.73 | 0.85 | 0.85 | 1.85 | 2.01 | 224 | 218 | 1.85 | 2.01 | 224 | 2.18 ns
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Table 44: 10B Switching Characteristics for the Commercial (XC) Virtex-6 Devices (Cont'd)

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -1L -3 -2 -1 -1L -3 -2 -1 -1L
DIFF_SSTL18_lI 085|094 | 109 | 1.08 | 147 | 158 | 1.75 | 1.73 | 1.47 | 158 | 1.75 | 1.73 ns
DIFF_SSTL18_I_DCI 085|094 | 1.09 | 1.08 | 140 | 151 | 167 | 1.65 | 1.40 | 1.51 | 1.67 | 1.65 ns
DIFF_SSTL18_lI 085|094 | 1.09 | 1.08 | 1.39 | 150 | 1.67 | 1.66 | 1.39 | 1.50 | 1.67 | 1.66 ns
DIFF_SSTL18_lI_DCI 085|094 | 109 | 1.08 | 1.36 | 147 | 163 | 1.62 | 1.36 | 1.47 | 1.63 | 1.62 ns
DIFF_SSTL18_II_T_DCI 085|094 | 109 | 1.08 | 140 | 151 | 167 | 1.65| 1.40 | 1.51 | 1.67 | 1.65 ns
DIFF_SSTL15 081 | 091 | 1.06 | 1.06 | 142 | 154 | 1.71 | 1.69 | 1.42 | 1.54 | 1.71 | 1.69 ns
DIFF_SSTL15_DCI 0.81 | 091|106 | 1.06 | 141 | 152 | 168 | 1.66 | 1.41 | 1.52 | 1.68 | 1.66 ns
DIFF_SSTL15_T_DCI 081 | 091|106 | 1.06 | 141 | 152 | 168 | 1.66 | 1.41 | 1.52 | 1.68 | 1.66 ns
Table 45: 10B Switching Characteristics for the Defense-grade (XQ) Virtex-6 Devices
Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-2 -1 -1L -2 -1 -1L -2 -1 -1L

LVDS_25 0.94 1.09 1.08 1.54 2.16 1.62 1.54 2.16 1.62 ns
LVDSEXT_25 0.94 1.09 1.08 1.65 2.20 1.73 1.65 2.20 1.73 ns
HT_25 0.94 1.09 1.08 1.62 2.20 1.69 1.62 2.20 1.69 ns
BLVDS_25 0.94 1.09 1.08 1.50 3.18 1.65 1.50 3.18 1.65 ns
RSDS_25 (point to point) 0.94 1.09 1.08 1.54 2.22 1.62 1.54 2.22 1.62 ns
HSTL_I 0.91 1.06 1.06 1.56 2.44 1.71 1.56 2.44 1.71 ns
HSTL_II 0.91 1.06 1.06 1.56 2.21 1.72 1.56 2.21 1.72 ns
HSTL_III 0.91 1.06 1.06 1.54 2.50 1.69 1.54 2.50 1.69 ns
HSTL_I_18 0.91 1.06 1.06 1.58 2.43 1.72 1.58 2.43 1.72 ns
HSTL_II_18 0.91 1.06 1.06 1.62 2.30 1.78 1.62 2.30 1.78 ns
HSTL_III_18 0.91 1.06 1.06 1.54 2.49 1.69 1.54 2.49 1.69 ns
SSTL2_| 0.91 1.06 1.06 1.60 2.50 1.74 1.60 2.50 1.74 ns
SSTL2_lI 0.91 1.06 1.06 1.54 2.49 1.71 1.54 2.49 1.71 ns
SSTL15 0.91 1.06 1.06 1.54 2.07 1.69 1.54 2.07 1.69 ns
LVCMOS25, Slow, 2 mA 0.57 0.66 0.70 5.46 6.01 5.63 5.46 6.01 5.63 ns
LVCMOS25, Slow, 4 mA 0.57 0.66 0.70 3.49 3.79 3.65 3.49 3.79 3.65 ns
LVCMOS25, Slow, 6 mA 0.57 0.66 0.70 2.81 3.08 2.95 2.81 3.08 2.95 ns
LVCMOS25, Slow, 8 mA 0.57 0.66 0.70 2.41 2.72 2.59 2.41 2.72 2.59 ns
LVCMOS25, Slow, 12 mA 0.57 0.66 0.70 1.95 2.23 2.10 1.95 2.23 2.10 ns
LVCMOS25, Slow, 16 mA 0.57 0.66 0.70 2.05 2.29 2.21 2.05 2.29 2.21 ns
LVCMOS25, Slow, 24 mA 0.57 0.66 0.70 1.82 2.24 1.98 1.82 2.24 1.98 ns
LVCMOS25, Fast, 2 mA 0.57 0.66 0.70 5.49 6.04 5.62 5.49 6.04 5.62 ns
LVCMOS25, Fast, 4 mA 0.57 0.66 0.70 3.50 3.82 3.65 3.50 3.82 3.65 ns
LVCMOS25, Fast, 6 mA 0.57 0.66 0.70 2.73 2.99 2.88 2.73 2.99 2.88 ns
LVCMOS25, Fast, 8 mA 0.57 0.66 0.70 2.33 2.65 2.53 2.33 2.65 2.53 ns
LVCMOS25, Fast, 12 mA 0.57 0.66 0.70 1.88 2.08 2.03 1.88 2.08 2.03 ns
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I/0 Standard Adjustment Measurement Methodology

Input Delay Measurements

Table 47 shows the test setup parameters used for measuring input delay.

Table 47: Input Delay Measurement Methodology

Description I/O Standard Attribute v ()2 vy Vueas | Vrer
M@G) | (1)EX5)

LVCMOS, 2.5V LVCMOS25 0 25 1.25 -
LVCMOS, 1.8V LVCMOS18 1.8 0.9 -
LVCMOS, 1.5V LVCMOS15 1.5 0.75 -
HSTL (High-Speed Transceiver Logic), HSTL_I, HSTL_II Vgeg— 0.5 VRer + 0.5 VREr 0.75
Class | & Il
HSTL, Class llI HSTL_IlI VRer — 0.5 VReg + 0.5 VREF 0.90
HSTL, Class | &I, 1.8V HSTL_I_18, HSTL_Il_18 | VRgr—0.5 Vgreg + 0.5 VRer 0.90
HSTL, Class Il 1.8V HSTL_III_18 VRer — 0.5 VRer + 0.5 VREF 1.08
SSTL (Stub Terminated Transceiver Logic), SSTL3_I, SSTL3_II Vger—1.00 | Vggr+1.00 VRer 1.5
Class | & I, 3.3V
SSTL, Class | & I, 2.5V SSTL2_|, SSTL2_I Vrer—0.75 | Vggr +0.75 VREerF 1.25
SSTL, Class | & Il, 1.8V SSTL18_I, SSTL18_lI VReg — 0.5 VRgeg + 0.5 VREF 0.90
LVDS (Low-Voltage Differential Signaling), 2.5V LVDS_25 1.2-0.125 1.2 +0.125 0®) -
LVDSEXT (LVDS Extended Mode), 2.5V LVDSEXT_25 1.2-0.125 1.2+0.125 0® -
HT (HyperTransport), 2.5V LDT_25 0.6-0.125 | 0.6+0.125 0® -

Notes:

1. The input delay measurement methodology parameters for LVDCI are the same for LVCMOS standards of the same voltage. Input delay
measurement methodology parameters for HSLVDCI are the same as for HSTL_II standards of the same voltage. Parameters for all other
DCI standards are the same for the corresponding non-DCI standards.

2. Input waveform switches between V and V.

3. Measurements are made at typical, minimum, and maximum VRrgg values. Reported delays reflect worst case of these measurements. Vieg

values listed are typical.

4. Input voltage level from which measurement starts.

5. This is an input voltage reference that bears no relation to the Vger / Vyeas parameters found in IBIS models and/or noted in Figure 6.

6. The value given is the differential input voltage.
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Input/Output Delay Switching Characteristics

Table 53: Input/Output Delay Switching Characteristics

L. Speed Grade .
Symbol Description Units
-3 -2 -1 -1L
IDELAYCTRL
TbLycco_RDY Reset to Ready for IDELAYCTRL 3.00 3.00 3.00 3.25 ys
F|DELAYCTRL7REF REFCLK frequency = 2000(1) 200 200 200 200 MHz
REFCLK frequency = 300.0(1) 300 300 - - MHz
IDELAYCTRL_REF_PRECISION | REFCLK precision +10 +10 +10 +10 MHz
T|DELAYCTRL7RPW Minimum Reset pulse width 50.00 50.00 50.00 52.50 ns
IODELAY
TlDELAYRESOLUTlON IODELAY Chain Delay Resolution 1/(832 x 2 x FREF) ps
Pattern dependent period jitter in delay 0 0 0 0 ps
chain for clock pattern.(2) per tap
Pattern dependent period jitter in delay +5 +5 +5 +5 ps
T chain for random data pattern per tap
IDELAYPAT_JIT (PRBS 23)_(3)
Pattern dependent period jitter in delay +9 +9 +9 +9 ps
chain for random data pattern per tap
(PRBS 23).(4)
TlODELAY CLK MAX Maximum frequency of CLK input to 500.00 420.00 300.00 300.00 MHz
T IODELAY
Tiobcek_ce’ Tiobcke_CE CE pin Setup/Hold with respect to CK 0.45/ 0.58/ 0.65/ 0.84/ ns
—-0.09 —-0.09 -0.09 -0.14
Tiopck_INc/ Tiobcke_INC INC pin Setup/Hold with respect to CK 0.23/ 0.27/ 0.31/ 0.27/ ns
—-0.02 —-0.01 0.00 —-0.04
TIODCCK RST/ TlODCKC RST RST pln Setup/HoId with respect to CK 0.57/ 0.62/ 0.69/ 0.74/ ns
- - —-0.08 -0.08 —-0.08 -0.13
Tiobpo_T TSCONTROL delay to MUXE/MUXF Note 5 Note 5 Note 5 Note 5 ps
switching and through IODELAY
T\0DDO_IDATAIN Propagation delay through IODELAY Note 5 Note 5 Note 5 Note 5 ps
T\0DDO_ODATAIN Propagation delay through IODELAY Note 5 Note 5 Note 5 Note 5 ps
Notes:
1. Average Tap Delay at 200 MHz = 78 ps, at 300 MHz = 52 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 IODELAY tap setting. See TRACE report for actual values.
CLB Switching Characteristics
Table 54: CLB Switching Characteristics
Speed Grade
Symbol Description Units
-3 -2 -1 -1L
Combinatorial Delays
TiLo An —Dn LUT address to A 0.06 0.07 0.07 0.09 ns, Max
An — Dn LUT address to AMUX/CMUX 0.18 0.20 0.22 0.25 ns, Max
An — Dn LUT address to BMUX_A 0.28 0.31 0.36 0.40 ns, Max
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CLB Distributed RAM Switching Characteristics (SLICEM Only)
Table 55: CLB Distributed RAM Switching Characteristics

Symbol Description Speed Grade Units
3 | 2 | L

Sequential Delays
TsHcko Clock to A — B outputs 0.92 1.10 1.36 1.49 ns, Max
TsHcko_ 1 Clock to AMUX — BMUX outputs 1.19 1.40 1.71 1.87 ns, Max
Setup and Hold Times Before/After Clock CLK
Tps/TpH A —D inputs to CLK 0.62/0.18 0.72/0.20 0.88/0.22 0.98/0.23 ns, Min
Tas/TaH Address An inputs to clock 0.19/0.52 0.22/0.59 0.27/0.66 0.30/0.75 ns, Min
Tws/TwH WE input to clock 0.27/0.00 0.32/0.00 0.40/0.00 0.47/-0.03 ns, Min
Tceck/Tekee CE input to CLK 0.28/-0.01 | 0.34/-0.01 | 0.41/-0.01 | 0.48/-0.05 ns, Min
Clock CLK
Tmpw Minimum pulse width 0.70 0.82 1.00 1.04 ns, Min
Tmep Minimum clock period 1.40 1.64 2.00 2.08 ns, Min
Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values cannot be guaranteed “best-case”, but if a “0” is
listed, there is no positive hold time.
2. TsHcko also represents the CLK to XMUX output. Refer to TRACE report for the CLK to XMUX path.

CLB Shift Register Switching Characteristics (SLICEM Only)
Table 56: CLB Shift Register Switching Characteristics

Speed Grade
Symbol Description Units
3 2 | A L
Sequential Delays
TReG Clock to A — D outputs 1.11 1.30 1.58 1.74 ns, Max
TREG_MUX Clock to AMUX — DMUX output 1.37 1.60 1.93 2.12 ns, Max
TREG_M31 Clock to DMUX output via M31 output 1.08 1.27 1.55 1.74 ns, Max
Setup and Hold Times Before/After Clock CLK
Tws/TwH 0.05/0.00 | 0.07/0.00 | 0.09/0.00 | 0.11/0.03 ns, Min
Tceek/Tekee CE input to CLK 0.06/~0.01 | 0.08/-0.01 | 0.10/-0.01 | 0.12/0.02 | ns, Min
Tos/TpH A — D inputs to CLK 0.64/0.18 | 0.76/0.21 | 0.94/0.24 | 1.07/0.23 ns, Min
Clock CLK
Tmpw Minimum pulse width 0.60 0.70 0.85 0.89 ns, Min
Notes:

1. A Zero “0” Hold Time listing indicates no hold time or a negative hold time. Negative values cannot be guaranteed “best-case”, but if a “0” is
listed, there is no positive hold time.
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Block RAM and FIFO Switching Characteristics
Table 57: Block RAM and FIFO Switching Characteristics

o Speed Grade .
Symbol Description Units
3| 2 | 4|
Block RAM and FIFO Clock-to-Out Delays
Treko_po and Treko po_Rea!! | Clock CLK to DOUT output 160 | 179 | 2.08 | 2.36 | ns, Max
(without output register)(2)(3)
Clock CLK to DOUT output 0.60 0.66 0.75 0.83 ns, Max
(with output register)#(®)
Trcko _po_ecc and Clock CLK to DOUT output with ECC 2.62 2.89 3.30 3.73 ns, Max
TRCKO_DO_ECC_REG (without output register)(2)(©)
Clock CLK to DOUT output with ECC 0.71 0.77 0.86 0.94 ns, Max
(with output register)@(®)
Trcko_casc and Clock CLK to DOUT output with Cascade 2.49 2.77 3.18 3.61 ns, Max
TRCKO_CASC_REG (without output register) 2)
Clock CLK to DOUT output with Cascade 1.29 1.41 1.58 1.79 ns, Max
(with output register))
TRCKO_FLAGS Clock CLK to FIFO flags outputs(®) 0.74 | 0.81 0.91 0.98 | ns, Max
TRCKO_POINTERS Clock CLK to FIFO pointers outputs(?) 0.90 | 098 | 1.09 | 1.21 | ns, Max
Trcko_spBIT_Ecc and Clock CLK to BITERR (with output register) 0.62 0.68 0.76 0.82 ns, Max
RCKO_SDBIT_ECC_REG Clock CLK to BITERR (without output register) 221 | 246 | 284 | 323 | ns, Max
TRcKoO_PARITY ECC Clock CLK to ECCPARITY in ECC encode only 0.86 0.94 1.06 1.18 ns, Max
mode
TRCKO_RDADDR_ECC and Clock CLK to RDADDR output with ECC 0.73 0.79 0.90 1.00 ns, Max
TRCKO_RDADDR_ECC_REG (without output register)
Clock CLK to RDADDR output with ECC 0.76 0.82 0.92 1.02 ns, Max
(with output register)
Setup and Hold Times Before/After Clock CLK
TRCCK ADDR/TRCKC ADDR ADDR InputS(B) 0.47/ 0.53/ 0.62/ 0.66/ ns, Min
B N 0.27 0.29 0.32 0.34
Trock pDYTRCKD DI DIN inputs(®) 0.84/ | 0.95/ | 1.11/ | 1.26/ | ns, Min
- - 0.30 0.32 0.34 0.36
TRDCK DI ECC/TRCKD DI ECC DIN inputs with block RAM ECC in standard mode(g) 0.47/ 0.52/ 0.59/ 0.68/ ns, Min
o T 0.30 0.32 0.34 0.36
DIN inputs with block RAM ECC encode only(®) 0.68/ | 0.75/ | 0.85/ | 0.97/ | ns, Min
0.30 0.32 0.34 0.36
DIN inputs with FIFO ECC in standard mode(®) 0.77/ | 0.87/ | 1.02/ | 1.16/ | ns, Min
0.30 0.32 0.34 0.36
Treek ck/TReke CLK Inject single/double bit error in ECC mode 0.90/ | 1.02/ | 1.20/ | 1.56/ | ns, Min
B - 0.27 0.28 0.29 0.29
TRCCK RDEN/TRCKC RDEN Block RAM Enable (EN) input 0.31/ 0.35/ 0.41/ 0.44/ ns, Min
- - 0.26 0.27 0.30 0.31
Trecok REGCE/TRCKC_REGCE CE input of output register 0.18/ | 0.19/ | 0.22/ | 0.24/ | ns, Min
0.25 0.27 0.31 0.33
TRCCK RSTREG/TRCKC RSTREG Synchronous RSTREG input 0.22/ 0.24/ 0.28/ 0.31/ ns, Min
- - 023 | 024 | 026 | 0.27
Troek _RsTRAM/ TRCKC_RSTRAM | Synchronous RSTRAM input 0.32/ | 0.36/ | 0.41/ | 0.46/ ns, Min
0.23 0.24 0.27 0.29
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DSP48E1 Switching Characteristics
Table 58: DSP48E1 Switching Characteristics

Speed Grade
Symbol Description 3 - -1 -1 AL Units
(XC) | (XQ)
Setup and Hold Times of Data/Control Pins to the Input Register Clock
TDSPDCK {A, ACIN; B, BCIN}_{AREG; BREG}/ {A, ACIN, B, BCIN} input to 0.25/ | 0.29/ | 0.35/ | 0.36/ | 0.46/ ns
DSPCKD:{A, ACIN: B, BCIN}:{AREG; BREG} {A, B} register CLK 0.27 | 0.30 | 0.34 0.34 | 0.39
Tpbspock ¢ cREG/TDSPCKD C CREG C input to C register CLK 0.16/| 0.19/ | 0.22/ | 0.25/ | 0.33/ | ns
T T 0.20 | 0.22 | 0.24 | 0.24 | 0.30
TDSPDCK D DREG/TDSPCKD D DREG D inputto D register CLK 0.07/ | 0.10/ | 0.15/ 0.16/ | 0.24/ ns
o o 0.31 | 0.34 | 0.39 | 0.39 | 0.45
Setup and Hold Times of Data Pins to the Pipeline Register Clock
TDSPDCK?{A, ACIN, B, BC|N}7MREG7MULT/ {A, AClN, B, BClN} input to 2.36/ | 2.70/ | 3.21/ 3.21/ | 3.66/ ns
TDSPCKD_{A, ACIN, B, BCIN}_MREG_MULT M register CLK 0.04 0.04 0.04 0.04 0.02
TDSPDCK_{A, D)_ADREG/ {A, D} input to AD register CLK 1.24/ | 1.42/ | 1.69/ 1.69/ | 1.91/ ns
TbsPckD_{A, D} ADREG 0.10 | 0.12 | 0.13 0.13 | 0.16
Setup and Hold Times of Data/Control Pins to the Output Register Clock
TDSPDCK {A, ACIN, B, BCIN}_PREG MULT/ {A, ACIN, B, BC'N} input to 3.83/ | 4.37/ | 5.20/ 5.20/ | 5.94/ ns
ThsPcKD | A ACIN.B. BCIN) PREG._MULT P register CLK using multiplier |-0.13|-0.13| -0.13 | -0.13 | -0.24
TDSPDCK D PREG MULT/ TDSPCKD D PREG MULT D input to P register CLK 3.62/ | 4.13/ | 4.90/ | 4.90/ | 5.61/ ns
o h T B -0.47 | -0.47 | -0.47 | -0.47 | -0.77
TDSPDCK {A, ACIN, B, BCIN} PREG/ {A, ACIN, B, BC'N} input to 1.59/ | 1.81/ | 2.15/ 2.15/ | 2.44/ ns
TbsPcKD | A ACIN.B. BCIN) PREG P register CLK not using -0.13|-0.13| -0.13 | -0.13 | -0.24
- T - multiplier
Tpospock ¢ PREG/ TDSPCKD ¢ PREG C input to P register CLK 1.42/ | 1.61/| 1.91/ | 1.91/ | 2.16/| ns
T T -0.10|-0.10 | -0.10 | —-0.10 | -0.19
TDSPDCK_{PC|N, CARRYCASCIN, MULTS|GN|N}_PREG/ {PC'N, CARRYCASC'N, 1.23/ | 1.41/ 1.67/ 1.67/ | 1.91/ ns
DSPCKD_{PCIN, CARRYCASCIN, MULTSIGNIN}_PREG MULTSIGNIN} input to -0.02 | -0.02| -0.02 | -0.02 | -0.07
P register CLK
Setup and Hold Times of the CE Pins
DSPCKD_{CEA: CEB} {AREG: BREG} register CLK 0.19 | 022 | 0.25 | 0.25 | 0.28
TDSPDCK CEC CREG/ TDSPCKD CEC CREG CEC input to C register CLK 0.15/ | 0.18/ | 0.24/ 0.24/ | 0.31/ ns
- o 0.18 | 0.20 | 0.23 | 0.23 | 0.26
TDSPDCK CED DREG/ TDSPCKD CED DREG CED input to D register CLK 0.20/ | 0.24/ | 0.31/ | 0.31/ | 0.43/ ns
B B B B 0.12 | 0.13 | 0.14 0.14 | 0.16
TDSPDCK CEM MREG/ TDSPCKD CEM MREG CEM input to M register CLK 0.16/ | 0.20/ | 0.26/ | 0.26/ | 0.32/ ns
B B - B 0.19 | 0.21 | 0.25 0.25 | 0.28
TDSPDCK CEP PREG/ TDSPCKD CEP PREG CEP input to P register CLK 0.32/ | 0.38/ | 0.46/ | 0.46/ | 0.54/ ns
- T 0.02 | 0.02 | 0.03 | 0.03 | 0.04
Setup and Hold Times of the RST Pins
TDSPDCKi{RSTA; RSTB}_{AREG; BREG}/ {RSTA, RSTB} input to {A, B} 0.27/ | 0.31/ | 0.38/ | 0.38/ | 0.41/ ns
Tpospock RsTC cREG! TDSPCKD RSTC CREG RSTC input to C register CLK | 0.18/ | 0.20/ | 0.23/ | 0.23/ | 0.27/ | ns
- - B h 0.08 | 0.08 | 0.09 | 0.09 | 0.11
TDSPDCK RSTD DREG/ TDSPCKD RSTD DREG RSTD input to D register CLK 0.28/ | 0.32/ | 0.38/ | 0.38/ | 0.45/ ns
B B B B 0.15 | 0.16 | 0.19 | 0.19 | 0.21
TDSPDCK RSTM MREG/ TDSPCKD RSTM MREG RSTM input to M register CLK 0.20/ | 0.23/ | 0.26/ 0.26/ | 0.29/ ns
- - B h 024 | 026 | 0.30 | 0.30 | 0.34
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Table 58: DSP48E1 Switching Characteristics (Contd)
Speed Grade
Symbol Description - - Units
y P 3 | -2 1 T a
(XC) | (XQ)
TDSPDO_{PC|N, CARRYCASCIN, MULTSIGNIN}_ {PC'N, CARRYCASC'N, 1.28 1.46 1.72 1.72 2.06 ns
{PCOUT, CARRYCASCOUT, MULTSIGNOUT} MULTSIGNIN} input to {PCOUT,
CARRYCASCOUT,
MULTSIGNOUT} output
Clock to Outs from Output Register Clock to Output Pins
TpSPCKO_{P, CARRYOUT} PREG CLK (PREG) to {P, CARRYOUT} | 0.38 | 0.43 | 0.50 | 0.50 | 0.57 | ns
output
TDSPCKO_{PCOUT, CARRYCASCOUT, MULTSIGNOUT}_PReG | CLK (PREG) to 0.50 | 0.56 | 0.66 | 0.66 | 0.76 | ns
{CARRYCASCOUT, PCOUT,
MULTSIGNOUT} output
Clock to Outs from Pipeline Register Clock to Output Pins
TDSPCKO?{P, CARRYOUT}_MREG CLK (MREG) to {P, CARRYOUT} 1.72 1.96 2.30 2.30 2.69 ns
output
TDSPCKO_{PCOUT, CARRYCASCOUT, MULTSIGNOUT}_MREG | CLK (MREG) to {PCOUT, 1.81 | 206 | 243 | 243 | 288 | ns
CARRYCASCOUT,
MULTSIGNOUT} output
TDSPCKO_{P, CARRYOUT}_ADREG_MULT CLK (ADREG) to {P, 2.79 | 3.16 3.72 3.72 4.32 ns
CARRYOUT} output
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (ADREG) to {PCOUT, 2.87 3.26 3.84 3.84 4.51 ns
MULTSIGNOUT}_ADREG_MULT CARRYCASCOUT,
MULTSIGNOUT} output
Clock to Outs from Input Register Clock to Output Pins
TDSPCKO_{P, CARRYOUT}_{AREG, BREG}_MULT CLK (AREG, BREG) to {P, 3.97 452 5.36 5.36 6.20 ns
CARRYOUT} output using
multiplier
TDSPCKO_{P, CARRYOUT}_{AREG, BREG} CLK (AREG, BREG) to {P, 1.70 | 1.93 2.27 2.27 2.65 ns
CARRYOUT} output not using
multiplier
TDSPCKO_{P, CARRYOUT}_CREG CLK (CREG) to {P, CARRYOUT} | 1.70 | 1.93 2.27 2.27 2.80 ns
output
TDSPCKO_{P, CARRYOUT}_DREG_MULT CLK (DREG) to {P, CARRYOUT} | 3.89 | 4.44 5.25 5.25 6.07 ns
output
Clock to Outs from Input Register Clock to Cascading Output Pins
TDSPCKO_{ACOUT; BCOUT]_{AREG; BREG} CLK (AREG, BREG) to {P, 0.66 | 0.76 0.89 0.89 1.01 ns
CARRYOUT} output
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (AREG, BREG)to {PCOUT, | 4.05 | 463 | 549 | 549 | 6.39 | ns
MULTSIGNOUT}_{AREG, BREG}_MULT CARRYCASCOUT, _
MULTSIGNOUT} output using
multiplier
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (AREG, BREG) to {PCOUT, 1.79 2.03 2.40 2.40 2.84 ns
MULTSIGNOUT}_{AREG, BREG} CARRYCASCOUT,
MULTSIGNOUT} output not
using multiplier
TDSPCKO_{PCOUT, CARRYCASCOUT, CLK (DREG) to {PCOUT, 3.98 | 454 5.38 5.38 6.26 ns
MULTSIGNOUT}_DREG_MULT CARRYCASCOUT, .
MULTSIGNOUT} output using
multiplier
TbsPcko_{PCOUT, CARRYCASCOUT, MULTSIGNOUT}_CREG | CLK (CREG) to {PCOUT, 1.78 | 2.03 | 240 | 240 | 299 | ns
CARRYCASCOUT,
MULTSIGNOUT} output
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Table 59: Configuration Switching Characteristics (Contd)

Speed Grade

Symbol Description 3 0 ] 1L Units
TsMmckBY CCLK to BUSY out in readback at 2.5V 6 6 6 7 ns, Max
CCLK to BUSY out in readback at 1.8V 6 6 6 7 ns, Max
Fsmcek Maximum Frequency with respect to nominal CCLK | 100 100 100 70 MHz, Max
Frecck Maximum Readback Frequency with respect to 100 100 100 60 MHz, Max
nominal CCLK
FmcckToL Frequency tolerance, master mode with 55 55 55 60 %

respect to nominal CCLK

Boundary-Scan Port Timing Specifications

Traptek/TTCKTAP TMS and TDI Setup time before TCK/ Hold time 3.0/2.0 | 3.0/2.0 | 3.0/2.0 | 4.0/2.0 ns, Min
after TCK

TrckTDOo TCK falling edge to TDO output valid at 2.5V 6 6 6 7 ns, Max
TCK falling edge to TDO output valid at 1.8V 6 6 6 7 ns, Max

Frck Maximum configuration TCK clock frequency 66 66 66 33 MHz, Max

Frcke MmN Minimum boundary-scan TCK clock frequency 15 15 15 15 MHz, Min

when using IEEE Std 1149.6 (AC-JTAG). Minimum
operating temperature for IEEE Std 1149.6 is 0°C.

Frcks Maximum boundary-scan TCK clock frequency 66 66 66 33 MHz, Max

BPI Master Flash Mode Programming Switching

Tepicco® ADDRJ[25:0], RS[1:0], FCS_B, FOE_B, FWE_B 6 6 6 7 ns
outputs valid after CCLK rising edge at 2.5V
ADDR([25:0], RS[1:0], FCS_B, FOE_B, FWE_B 6 6 6 7 ns
outputs valid after CCLK rising edge at 1.8V

Terincc/TrPiCCD Setup/Hold on D[15:0] data input pins 4.0/0.0 | 4.0/0.0 | 4.0/0.0 | 5.0/0.0 ns

TINITADDR Minimum period of initial ADDR[25:0] address 3 3 3 3 CCLK cycles
cycles

SPI Master Flash Mode Programming Switching

Tspipcc/ Tspipced DIN Setup/Hold before/after the rising CCLK edge | 3.0/0.0 | 3.0/0.0 | 3.0/0.0 | 3.5/0.0 ns
Tspicem MOSI clock to out at 2.5V 6 6 6 7 ns
MOSI clock to out at 1.8V 6 6 6 7 ns
Tspiccre FCS_B clock to out at 2.5V 6 6 6 7 ns
FCS_B clock to out at 1.8V 6 6 6 7 ns
Tesin/TESINITH FS[2:0] to INIT_B rising edge Setup and Hold 2 2 2 2 ps
CCLK Output (Master Modes)
TyvcekL Master CCLK clock Low time duty cycle 45/55 45/55 45/55 40/60 | %, Min/Max
TyvcekH Master CCLK clock High time duty cycle 45/55 | 45/55 45/55 40/60 | %, Min/Max
CCLK Input (Slave Modes)
TscekL Slave CCLK clock minimum Low time 25 25 25 25 ns, Min
TscekH Slave CCLK clock minimum High time 25 25 25 25 ns, Min
Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK
Fpock Maximum frequency for DCLK 200 200 200 200 MHz
TMMCMDCK_DADDR/ DADDR Setup/Hold 1.25/ 1.40/ 1.63/ 1.64/ ns
TMMCMCKD_DADDR 0.00 0.00 0.00 0.00
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Table 59: Configuration Switching Characteristics (Contd)

Speed Grade
Symbol Description Units

-3 -2 -1 -1L
TMMCMDCK?DI/ DI Setup/HoId 1.25/ 1.40/ 1.63/ 1.64/ ns
TmmMemeKD_pl 0.00 0.00 0.00 0.00
TMMCMDCK_DEN/ DEN Setup/Hold time 1.25/ 1.40/ 1.63/ 1.64/ ns
TMMCMCKD_DEN 0.00 0.00 0.00 0.00
TmMmcMDCK_DWE/ DWE Setup/Hold time 1.25/ 1.40/ 1.63/ 1.64/ ns
TmmMcmeKkD_DwE 0.00 0.00 0.00 0.00
TMMCMCKO_ DO CLK to out of DO®) 2.60 3.02 3.64 3.68 ns
TMMCMCKO_DRDY CLK to out of DRDY 0.32 0.34 0.38 0.38 ns

Notes:

1. To support longer delays in configuration, use the design solutions described in UG360: Virtex-6 FPGA Configuration User Guide.
2. Only during configuration, the last edge is determined by a weak pull-up/pull-down resistor in the I/O.
3. DO will hold until next DRP operation.

Clock Buffers and Networks
Table 60: Global Clock Switching Characteristics (Including BUFGCTRL)

Speed Grade

Symbol Description Devices Units
-3 -2 -1 -1L
TBCCCK_CE/TBCCKC_CE(1) CE pins Setup/HoId All 0.11/ 0.13/ 0.16/ 0.13/ ns
0.00 0.00 0.00 0.00
TBCCCK S/TBCCKC 3(1) S pins Setup/Hold All 0.11/ 0.18/ 0.16/ 0.18/ ns
- - 0.00 0.00 0.00 0.00
TBCCKO_O(z) BUFGCTRL delay from 10/11 to O All 0.07 0.08 0.10 0.10 ns
Maximum Frequency
All except LX760 | 800 750 700 667 MHz
Fmax Global clock tree (BUFG)
LX760 N/A 700 700 667 MHz
Notes:

1. Tgceck ce and Tgeeke 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_VIRTEX4 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. Tpggcko_o (BUFG delay from 10 to O) values are the same as Tgcoko o Values.

Table 61: Input/Output Clock Switching Characteristics (BUFIO)

L. Speed Grade .
Symbol Description Units
-3 -2 -1 -1L
Tgiocko_ o Clock to out delay from I to O 0.14 0.16 0.18 0.21 ns

Maximum Frequency

Fuax /O clock tree (BUFIO) | 800 | 800 | 710 | 710 | MHz

Table 62: Regional Clock Switching Characteristics (BUFR)

Speed Grade
Symbol Description Units

-3 -2 -1 -1L
TBRCKO O Clock to out delay from | to O 0.56 0.62 0.73 0.82 ns

T Clock to out delay from I to O with Divide Bypass attribute | 0.28 0.31 0.36 0.41 ns
BRCKO_O_BYP set
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Table 69: Global Clock Input Setup and Hold With MMCM

L . Speed Grade .
Symbol Description Device Units
3 | 2 | A4 L
Input Setup and Hold Time Relative to Global Clock Input Signal for LVCMOS25 Standard.(!)
Tpsmmemac/ No Delay Global Clock Input and IFF(® | XC6VLX75T 1.45/ 1.57/ 1.72/ 1.78/ ns
TPHMMCMGC with MMCM -0.18 -0.18 -0.18 -0.08
XC6VLX130T 1.53/ 1.65/ 1.81/ 1.87/ ns
-0.18 -0.18 -0.18 -0.07
XC6VLX195T 1.54/ 1.66/ 1.82/ 1.87/ ns
-0.17 -0.17 -0.17 —-0.08
XC6VLX240T 1.54/ 1.66/ 1.82/ 1.87/ ns
-0.17 -0.17 -0.17 —-0.08
XC6VLX365T 1.55/ 1.67/ 1.83/ 1.87/ ns
-0.18 -0.18 -0.18 -0.07
XC6VLX550T N/A 1.84/ 2.02/ 2.06/ ns
-0.17 -0.17 —0.06
XC6VLX760 N/A 2.26/ 2.49/ 2.06/ ns
-0.13 -0.13 —-0.03
XCBVSX315T 1.56/ 1.68/ 1.84/ 1.89/ ns
-0.18 -0.18 -0.18 —-0.08
XC6VSX475T N/A 1.85/ 2.03/ 2.07/ ns
-0.23 —-0.23 -0.13
XCBVHX250T 1.52/ 1.64/ 1.80/ N/A ns
-0.17 -0.17 -0.17
XCBVHX255T 1.52/ 1.64/ 1.85/ N/A ns
-0.12 -0.12 -0.12
XC6VHX380T 1.68/ 1.81/ 1.99/ N/A ns
-0.16 —-0.16 —-0.16
XC6VHX565T N/A 1.81/ 1.99/ N/A ns
—-0.01 —-0.01
XQ6VLX130T N/A 1.65/ 1.81/ 1.87/ ns
-0.18 -0.18 -0.07
XQ6VLX240T N/A 1.66/ 1.82/ 1.87/ ns
-0.17 -0.17 —-0.08
XQBVLX550T N/A N/A 2.02/ 2.06/ ns
-0.17 —-0.06
XQ6VSX315T N/A 1.68/ 1.84/ 1.89/ ns
-0.18 -0.18 —-0.08
XQ6VSX475T N/A N/A 2.03/ 2.07/ ns
—-0.23 —-0.13
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

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 70: Clock-Capable Clock Input Setup and Hold With MMCM

L . Speed Grade .
Symbol Description Device Units
3 02 | 1 |
Input Setup and Hold Time Relative to Clock-capable Clock Input Signal for LVCMOS25 Standard.(1)
Tpsmmcmce! No Delay Clock-capable Clock Inputand | XC6VLX75T 1.56/ 1.69/ 1.86/ 1.91/ ns
TPHMMCMCC IFF( with MMCM -0.25 -0.25 -0.25 -0.15
XC6VLX130T 1.64/ 1.78/ 1.95/ 2.00/ ns
-0.25 -0.25 -0.25 -0.14
XC6VLX195T 1.65/ 1.79/ 1.96/ 2.01/ ns
-0.24 —0.24 -0.24 -0.15
XC6VLX240T 1.65/ 1.79/ 1.96/ 2.01/ ns
-0.24 -0.24 -0.24 -0.15
XC6VLX365T 1.66/ 1.79/ 1.97/ 2.02/ ns
-0.25 —0.25 -0.25 -0.15
XCBVLX550T N/A 1.97/ 2.16/ 2.19/ ns
—0.24 -0.24 -0.14
XC6VLX760 N/A 2.39/ 2.63/ 2.21/ ns
—0.20 —0.20 -0.10
XC6VSX315T 1.67/ 1.80/ 1.98/ 2.03/ ns
-0.25 —0.25 -0.25 —-0.16
XC6VSX475T N/A 1.98/ 217/ 2.21/ ns
-0.29 -0.29 —-0.20
XCBVHX250T 1.63/ 1.76/ 1.94/ N/A ns
-0.24 -0.24 -0.24
XC6VHX255T 1.63/ 1.76/ 1.99/ N/A ns
-0.19 -0.19 -0.19
XC6VHX380T 1.80/ 1.94/ 2.13/ N/A ns
-0.23 —-0.23 -0.23
XCBVHX565T N/A 1.94/ 2.13/ N/A ns
—0.08 —0.08
XQ6VLX130T N/A 1.78/ 1.95/ 2.00/ ns
-0.25 -0.25 -0.14
XQ6VLX240T N/A 1.79/ 1.96/ 2.01/ ns
—0.24 -0.24 —-0.15
XQ6VLX550T N/A N/A 2.16/ 2.19/ ns
-0.24 -0.14
XQB6VSX315T N/A 1.80/ 1.98/ 2.03/ ns
—0.25 -0.25 —0.16
XQ6VSX475T N/A N/A 217/ 221/ ns
-0.29 —-0.20
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

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 72: Package Skew

Symbol Description Device Package Value Units
T Package Skew(!) FF484 95 s
PKGSKEW 9 XCBVLX75T P

FF784 146 ps
FF484 95 ps
XCBVLX130T FF784 146 ps
FF1156 165 ps
FF784 145 ps

XCBVLX195T
FF1156 182 ps
FF784 146 ps
XC6VLX240T FF1156 182 ps
FF1759 187 ps
FF1156 189 ps

XCBVLX365T
FF1759 184 ps
FF1759 196 ps

XCBVLX550T
FF1760 249 ps
XCBVLX760 FF1760 236 ps
FF1156 168 ps

XCBVSX315T
FF1759 190 ps
FF1156 168 ps

XC6VSX475T
FF1759 204 ps
XCBVHX250T FF1154 166 ps
FF1155 168 ps

XCBVHX255T
FF1923 228 ps
FF1154 159 ps
FF1155 172 ps

XCBVHX380T
FF1923 227 ps
FF1924 220 ps
FF1923 232 ps

XCBVHX565T
FF1924 197 ps
XQ6VLX130T RF784 146 ps
RF1156 165 ps
FFG1156 165 ps
XQ6VLX240T RF784 146 ps
RF1156 182 ps
FFG1156 182 ps
RF1759 187 ps
XQ6VLX550T RF1759 196 ps
XQ6VSX315T RF1156 168 ps
FFG1156 168 ps
RF1759 190 ps
XQ6VSX475T RF1156 168 ps
FFG1156 168 ps
RF1759 204 ps

Notes:

1. These values represent the worst-case skew between any two SelectlO resources in the package: shortest flight time to longest flight time
from Pad to Ball (7.0 ps per mm).

2. Package trace length information is available for these device/package combinations. This information can be used to deskew the package.
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Notice of Disclaimer

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 advise you of any corrections or update.
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 the Limited Warranties which can be viewed at hitp://www.xilinx.com/warranty.htm; 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 Critical
Applications: http://www.xilinx.com/warranty.htm#critapps.

AUTOMOTIVE APPLICATIONS DISCLAIMER

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING FAIL-
SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (ll) CONTROL OF A
VEHICLE, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE IN
THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE OPERATOR, OR (lll)
USES THAT COULD LEAD TO DEATH OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY
USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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