AMD Xilinx - XC7K325T-1FB900C Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

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

Applications of Embedded - FPGAs

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

Details

Product Status Active
Number of LABs/CLBs 25475
Number of Logic Elements/Cells 326080
Total RAM Bits 16404480
Number of I/O 500

Number of Gates -

Voltage - Supply 0.97V ~ 1.03V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (T))

Package / Case 900-BBGA, FCBGA

Supplier Device Package 900-FCBGA (31x31)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc7k325t-1fb900c

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



https://www.e-xfl.com/product/pdf/xc7k325t-1fb900c-4487240
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

& XILINX.

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

Table 1: Absolute Maximum Ratings (1) (Cont'd)

Symbol Description Min Max Units
Ibcin DC input current for receiver input pins DC coupled VygtaytT = 1.2V - 14 mA
IbcouT DC output current for transmitter pins DC coupled VygtayTT = 1.2V - 14 mA
XADC
Veeabc XADC supply relative to GNDADC -0.5 2.0 \%
VREeFP XADC reference input relative to GNDADC -0.5 2.0 \Y
Temperature
Tsta Storage temperature (ambient) —65 150 °C
TeoL Maximum soldering temperature for Pb/Sn component bodies (©) - +220 °C

Maximum soldering temperature for Pb-free component bodies (6) - +260 °C
T; Maximum junction temperature(®) - +125 °C
Notes:

1. Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions is not implied.
Exposure to Absolute Maximum Ratings conditions for extended periods of time might affect device reliability.

o0k,

The lower absolute voltage specification always applies.

For I/O operation, refer to UG471: 7 Series FPGAs SelectlO Resources User Guide.
The maximum limit applied to DC and AC signals.

For maximum undershoot and overshoot AC specifications, see Table 4 and Table 5.
For soldering guidelines and thermal considerations, see UG475: 7 Series FPGA Packaging and Pinout Specification.

Table 2: Recommended Operating Conditions (1)

Symbol Description Min ‘ Typ Max Units
FPGA Logic
5 Internal supply voltage 0.97 1.00 1.03 \
Veent® ..
For -2L (0.9V) devices: internal supply voltage 0.87 0.90 0.93 \
5 Block RAM supply voltage 0.97 1.00 1.03 \
Veesram® ,
For -2L (0.9V) devices: block RAM supply voltage 0.87 0.90 1.03 \
Vecaux Auxiliary supply voltage 1.71 1.80 1.89 Vv
Supply voltage for 3.3V HR 1/O banks 1.14 - 3.465 \
Veco®®)
Supply voltage for 1.8V HP 1/O banks 1.14 - 1.89 \"
Auxiliary supply voltage when set to 1.8V 1.71 1.80 1.89 \
Vecaux_io i~
Auxiliary supply voltage when set to 2.0V 1.94 2.00 2.06 \
V) I/O input voltage -0.20 - Veco+02]  V
N I/O input voltage for Vrer and differential I/O standards -0.20 - 2.625 \
I (6) Maximum current through any pin in a powered or unpowered bank when - - 10 mA
IN forward biasing the clamp diode.
Veegart” Battery voltage 1.0 - 1.89 v
GTX Transceiver
Analog supply voltage for the GTX transceiver QPLL frequency range
o |10z pa e 0.97 1.0 1.08 v
Vweravec® ly voltage for the GTX transceiver QPLL f
nalog supply voltage for the ransceiver requency range 1.02 1.05 1.08 Vv
> 10.3125 GHz
VMGTAVTT(S) A_nak_)g supply voltage for the GTX transmitter and receiver termination 117 1o 103 Vv
circuits
VimaTvecaux® | Auxiliary analog QPLL voltage supply for the transceivers 1.75 1.80 1.85 v
DS182 (v2.4) December 12, 2012 www.xilinx.com
Product Specification 2



http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug471_7Series_SelectIO.pdf
http://www.xilinx.com/support/documentation/user_guides/ug475_7Series_Pkg_Pinout.pdf

& XILINX.

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

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

Symbol Description Min Typ() Max | Units
Thevenin equivalent resistance of programmable input termination to Voco/2 28 40 55 Q
(UNTUNED_SPLIT_40) for commercial (C), industrial (1), and extended (E)
temperature devices
Thevenin equivalent resistance of programmable input termination to Vgco/2 35 50 65 Q

Rin_Term® | (UNTUNED_SPLIT_50) for commercial (C), industrial (1), and extended (E)
temperature devices
Thevenin equivalent resistance of programmable input termination to Voco/2 44 60 83 Q
(UNTUNED_SPLIT_60) for commercial (C), industrial (1), and extended (E)
temperature devices
n Temperature diode ideality factor - 1.010 - -
r Temperature diode series resistance - 2 - Q
Notes:

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

4. Termination resistance to a Vgp/2 level.

Table 4: Maximum Allowed AC Voltage Overshoot and Undershoot for 3.3V HR I/O Banks(1)

AC Voltage Overshoot % of Ul @-40°C to 100°C AC Voltage Undershoot % of Ul @-40°C to 100°C
Vceo + 0.40 100 —-0.40 100
Veeo + 0.45 100 -0.45 61.7
Veeo + 0.50 100 —-0.50 25.8
Vceo + 0.55 100 —-0.55 11.0
Veeo + 0.60 46.6 -0.60 477
Veeo + 0.65 21.2 —-0.65 2.10
Vceo +0.70 9.75 —-0.70 0.94
Veeo + 0.75 4.55 -0.75 0.43
Veeo + 0.80 2.15 —-0.80 0.20
Vceo +0.85 1.02 -0.85 0.09
Veeo + 0.90 0.49 —-0.90 0.04
Veeo + 0.95 0.24 —-0.95 0.02

Notes:

1. A total of 200 mA per bank should not be exceeded.

Table 5: Maximum Allowed AC Voltage Overshoot and Undershoot for 1.8V HP I/0O Banks(1)(2)

AC Voltage Overshoot % of Ul @-40°C to 100°C AC Voltage Undershoot % of Ul @-40°C to 100°C
Veeo + 0.40 100 -0.40 100
Voo + 0.45 100 -0.45 100
Veeo + 0.50 100 —0.50 100
Veeo + 0.55 100 -0.55 100
Vceo + 0.60 50.0 -0.60 50.0
Veeo + 0.65 50.0 —0.65 50.0
Veeo +0.70 47.0 -0.70 50.0
Voco + 0.75 21.2 -0.75 50.0
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Table 10: Differential SelectlO DC Input and Output Levels

Ve Vp(? Vocu® Vop@
I/O Standard ICM ID ocMm - oD
V,Min | V, Typ | V, Max |V, Min |V, Typ |V, Max V, Min V, Typ V, Max V, Min ‘ V, Typ ‘ V, Max
BLVDS_25 0.300 | 1.200 | 1.425 | 0.100 - - - 1.250 - Note 5
MINI_LVDS_25| 0.300 | 1.200 | Vccaux | 0.200 | 0.400 | 0.600 1.000 1.200 1.400 0.300 | 0.450 | 0.600
PPDS_25 0.200 | 0.900 | Vgcaux | 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 | Veeo—0.300 |Voco—0.190| 0.400 | 0.600 | 0.800
Notes:
1. Vigm is the input common mode voltage.
2. Vpis the input differential voltage (Q — Q).
3.  Vocwm 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.
6. LVDS_25 is specified in Table 12.
7. LVDS is specified in Table 13.
Table 11: Complementary Differential SelectlO DC Input and Output Levels
Va1 Vn(2) Va 3) Vay | |
/O Standard ICM ID oL OH oL OH :
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 Veco—0.400 8.00 -8.00
DIFF_HSTL_I_18 0.300 0.900 1.425 0.100 - 0.400 Vcco—0.400 8.00 -8.00
DIFF_HSTL_II 0.300 0.750 1.125 0.100 - 0.400 Veeo—0.400 16.00 -16.00
DIFF_HSTL_II_18 0.300 0.900 1.425 0.100 - 0.400 Veco—0.400 16.00 -16.00
DIFF_HSUL_12 0.300 0.600 0.850 0.100 - 20% Veeo 80% Vcco 0.100 -0.100
DIFF_MOBILE_DDR | 0.300 0.900 1.425 0.100 - 10% Veco 90% Veeo 0.100 -0.100
DIFF_SSTL12 0.300 0.600 0.850 0.100 - (Veco/2) —0.150 | (Veco/2) + 0.150 14.25 -14.25
DIFF_SSTL135 0.300 0.675 1.000 0.100 - (Veco/2) —0.150 | (Veco/2) + 0.150 13.0 -13.0
DIFF_SSTL135_R 0.300 0.675 1.000 0.100 - (Veco/2) —0.150 | (Veeo/2) + 0.150 8.9 -8.9
DIFF_SSTL15 0.300 0.750 1.125 0.100 - (Veco/2) —0.175 | (Veco/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_I 0.300 0.900 1.425 0.100 - (Veco/2) —0.470 | (Veeo/2) + 0.470 8.00 -8.00
DIFF_SSTL18_lI 0.300 0.900 1.425 0.100 - (Veco/2) —0.600 | (Veco/2) + 0.600 13.4 -13.4
Notes:

1. Vigm is the input common mode voltage.

2. V|pis the input differential voltage (Q - Q).
3. Vg is the single-ended low-output voltage.
4. Vo is the single-ended high-output voltage.
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Table 17: Maximum Physical Interface (PHY) Rate for Memory Interfaces (FFG Packages)(1)(2)

Speed Grade
S'Vt':r'::;:r“’j /O Bank Type |  Vccaux 10 1.0V 0.9V Units
-3 2r2L | -1 -2L
4:1 Memory Controllers
HP 2.0V 1866 1866 1600 1333 Mb/s
DDRS3 HP 1.8V 1600 1333 1066 1066 Mb/s
HR N/A 1066 1066 800 800 Mb/s
HP 2.0V 1600 1600 1333 1066 Mb/s
DDRS3L HP 1.8V 1333 1066 800 800 Mb/s
HR N/A 800 800 667 667 Mb/s
HP 2.0V 800 800 800 800 Mb/s
DDR2 HP 1.8V 800 800 800 800 Mb/s
HR N/A 800 800 800 800 Mb/s
HP 2.0V 800 667 667 533 MHz
RLDRAM 111(3) HP 1.8V 550 500 450 450 MHz
HR N/A N/A
2:1 Memory Controllers
HP 2.0V 1066 1066 800 800 Mb/s
DDR3 HP 1.8V 1066 1066 800 800 Mb/s
HR N/A 1066 1066 800 800 Mb/s
HP 2.0V 1066 1066 800 800 Mb/s
DDR3L HP 1.8V 1066 1066 800 800 Mb/s
HR N/A 800 800 667 667 Mb/s
HP 2.0V
DDR2 HP 1.8V 800 800 800 800 Mb/s
HR N/A
HP 2.0V
QDR 11+ Hp 18V 550 500 450 450 MHz
HR N/A 500 450 400 400 MHz
HP 2.0V
RLDRAM II HP 1.8V 533 500 450 450 MHz
HR N/A
HP 2.0V 800 800 800 800 Mb/s
LPDDR2(®) HP 1.8V 800 800 800 800 Mb/s
HR N/A 800 667 667 667 Mb/s
Notes:

1. VRgr tracking is required. For more information, see UG586, 7 Series FPGAs Memory Interface Solutions User Guide.
2. When using the internal Vgygg the maximum data rate is 800 Mb/s (400 MHz).

3. RLDRAM Il (BL = 4, BL = 8) and LPDDR2 specifications have not been validated with memory IP.

4

The maximum QDRII+ performance specifications are for burst-length 4 (BL = 4) implementations. Burst length 2 (BL = 2) implementations
are limited to 333 MHz for all speed grades and I/O bank types.
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Table 18: Maximum Physical Interface (PHY) Rate for Memory Interfaces (FBG Packages)(1)(2)

Speed Grade
Memor .
Standang | VO Bank Type | Vccaux 1o 1.0V 0.9V Units
-3 2r2L | -1 -2L
4:1 Memory Controllers
HP N/A 1333 1066 800 800 Mb/s
DDR3
HR N/A 1066 800 800 800 Mb/s
HP N/A 1066 800 667 667 Mb/s
DDR3L
HR N/A 800 800 667 667 Mb/s
HP N/A 800 800 800 800 Mb/s
DDR2
HR N/A 800 667 667 667 Mb/s
HP N/A 550 500 450 450 MHz
RLDRAM [11¢4)
HR N/A N/A
2:1 Memory Controllers
HP N/A 1066 1066 800 800 Mb/s
DDR3
HR N/A 1066 800 800 800 Mb/s
HP N/A 1066 800 667 667 Mb/s
DDR3L
HR N/A 800 800 667 667 Mb/s
HP N/A 800 800 800 800 Mb/s
DDR2
HR N/A 800 667 667 667 Mb/s
HP N/A 550 500 450 450 MHz
QDR 11+0)
HR N/A 450 400 350 350 MHz
HP N/A
RLDRAM Il 533 500 450 450 MHz
HR N/A
HP N/A 667 667 667 667 Mb/s
LPDDR2(*)
HR N/A 667 667 533 533 Mb/s
Notes:
1. VRger tracking is required. For more information, see UG586, 7 Series FPGAs Memory Interface Solutions User Guide.
2. When using the internal Vggg the maximum data rate is 800 Mb/s (400 MHz).
3. FBG packages do not have separate Vocaux_jo Supply pins to adjust the pre-driver voltage of the HP 1/O banks.
4. RLDRAM III (BL = 4, BL = 8) and LPDDR2 specifications have not been validated with memory IP.
5. The maximum QDRII+ performance specifications are for burst-length 4 (BL = 4) implementations. Burst length 2 (BL = 2) implementations

are limited to 333 MHz for all speed grades and I/O bank types.
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I10B Pad Input/Output/3-State

Table 19 (3.3V high-range IOB (HR)) and Table 20 (1.8V high-performance 10B (HP)) summarizes the values of standard-
specific data input delay adjustments, output delays terminating at pads (based on standard) and 3-state delays.

* Top) is described as the delay from IOB pad through the input buffer to the I-pin of an IOB pad. The delay varies
depending on the capability of the SelectlO input buffer.

* T,oop is described as the delay from the O pin to the IOB pad through the output buffer of an IOB pad. The delay varies

depending on the capability of the SelectlO output buffer.

* Torp is described as the delay from the T pin to the IOB pad through the output buffer of an 0B pad, when 3-state is
disabled. The delay varies depending on the SelectlO capability of the output buffer. In HP 1/0O banks, the internal DCI
termination turn-on time is always faster than T\qrp Wwhen the DCITERMDISABLE pin is used. In HR I/O banks, the
IN_TERM termination turn-on time is always faster than T otp Wwhen the INTERMDISABLE pin is used.

Table 19: 3.3V I0B High Range (HR) Switching Characteristics

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/O Standard Units
1.0V 0.9V 1.0V 0.9V 1.0V 0.9V
-3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L -3 |-2/-2L| -1 -2L
LVTTL_S4 1.31 142 | 164 | 151 | 527 | 563 | 6.05 | 413 | 6.03 | 6.49 | 7.04 | 4.64 ns
LVTTL_S8 131 | 142 | 164 | 151 | 445 | 483 | 530 | 3.86 | 521 | 569 | 6.29 | 4.38 ns
LVTTL_S12 131 | 142 | 164 | 151 | 445 | 483 | 529 | 3.84 | 521 | 569 | 6.28 | 4.36 ns
LVTTL_S16 1.31 142 | 164 | 151 | 347 | 3.88 | 440 | 3.39 | 423 | 474 | 5.39 | 3.91 ns
LVTTL_S24 131 | 142 | 164 | 151 | 358 | 3.99 | 451 | 3.61 | 434 | 485 | 550 | 4.13 ns
LVTTL_F4 131 | 142 | 164 | 151 | 470 | 498 | 529 | 358 | 546 | 5.84 | 6.28 | 4.09 ns
LVTTL_F8 1.31 142 | 164 | 151 | 3.66 | 4.06 | 456 | 3.06 | 442 | 492 | 555 | 3.58 ns
LVTTL_F12 131 | 142 | 164 | 151 | 3.66 | 4.06 | 456 | 3.05 | 442 | 492 | 555 | 3.56 ns
LVTTL_F16 131 | 142 | 164 | 151 | 257 | 285 | 3.15 | 2.88 | 3.33 | 3.71 | 4.14 | 3.39 ns
LVTTL_F24 1.31 142 | 164 | 151 | 241 | 264 | 289 | 294 | 3.17 | 3.50 | 3.88 | 3.45 ns
LvDS_25(1) 064 | 068 | 0.80 | 0.83 | 1.36 | 1.47 | 1.55 | 1.58 | 212 | 2.33 | 254 | 2.09 ns
MINI_LVDS_25 068 | 0.70 | 0.79 | 0.83 | 1.36 | 1.47 | 155 | 159 | 212 | 233 | 254 | 2.11 ns
BLVDS_25(1) 065 | 069 | 0.80 | 0.83 | 1.83 | 2.02 | 220 | 2.16 | 259 | 2.88 | 3.19 | 2.67 ns
RSDS_25 (point to point)(1) 063 | 0.68 | 0.79 | 0.83 | 1.36 | 148 | 155 | 159 | 2.12 | 2.34 | 254 | 211 | ns
PPDS_25(1 065 | 069 | 080 | 083 | 1.36 | 149 | 158 | 1.59 | 212 | 235 | 257 | 2.11 ns
TMDS_33(1) 072 | 0.76 | 0.86 | 0.83 | 143 | 154 | 1.60 | 1.70 | 219 | 240 | 259 | 2.22 ns
PCI33_3(1) 128 | 141 | 165 | 150 | 271 | 3.08 | 3.52 | 3.42 | 3.47 | 3.94 | 451 | 3.94 ns
HSUL_12 063 | 064 | 0.71 | 0.79 | 206 | 231 | 259 | 213 | 282 | 3.17 | 3.58 | 2.64 ns
DIFF_HSUL_12 0.58 | 0.61 | 0.70 | 0.81 1.83 | 204 | 226 | 1.92 | 259 | 290 | 3.25 | 2.44 ns
HSTL_I_S 061 | 064 | 0.73 | 0.79 | 155 | 1.69 | 1.80 | 1.91 | 2.31 | 255 | 2.79 | 2.42 ns
HSTL_II_S 061 | 064 | 073 | 0.78 | 1.21 | 1.34 | 143 | 1.70 | 1.97 | 220 | 242 | 2.22 ns
HSTL_I_18_S 064 | 067 | 0.76 | 0.79 | 1.28 | 1.39 | 145 | 158 | 2.04 | 225 | 244 | 2.09 ns
HSTL_II_18_S 064 | 067 | 0.76 | 0.79 | 1.18 | 1.31 140 | 1.69 | 1.94 | 217 | 239 | 2.20 ns
DIFF_HSTL_I_S 063 | 067 | 0.77 | 0.78 | 142 | 154 | 161 | 1.84 | 218 | 240 | 2.60 | 2.36 ns
DIFF_HSTL_II_S 063 | 067 | 0.77 | 0.79 | 115 | 124 | 127 | 1.78 | 1.91 | 210 | 2.26 | 2.30 ns
DIFF_HSTL_I_18_S 0.65 | 0.69 | 0.78 | 0.79 | 1.27 | 1.38 | 143 | 1.67 | 203 | 224 | 242 | 219 ns
DIFF_HSTL_II_18_S 065 | 069 | 0.78 | 0.81 | 1.14 | 123 | 126 | 1.72 | 1.90 | 2.09 | 225 | 2.23 ns
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Table 19: 3.3V I0B High Range (HR) Switching Characteristics (Contd)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/O Standard Units
1.0V 0.9V 1.0V 0.9V 1.0V 0.9V
-3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L
HSTL_I_F 061 | 064 | 0.73 | 0.79 | 110 | 119 | 123 | 1.41 1.86 | 2.05 | 222 | 1.92 ns
HSTL_II_F 061 | 064 | 073 | 0.78 | 1.05 | 1.18 | 128 | 142 | 1.81 | 2.04 | 227 | 1.94 ns
HSTL_I_18_F 064 | 067 | 0.76 | 0.79 | 1.05 | 1.18 | 1.28 | 1.44 | 1.81 | 2.04 | 227 | 1.95 ns
HSTL_II_18_F 064 | 067 | 0.76 | 0.79 | 1.03 | 1.14 | 123 | 142 | 1.79 | 2.00 | 222 | 1.94 ns
DIFF_HSTL_I_F 0.63 | 0.67 | 0.77 | 0.78 | 1.09 | 1.18 | 122 | 148 | 1.85 | 2.04 | 221 | 2.00 ns
DIFF_HSTL_II_F 063 | 067 | 0.77 | 0.79 | 1.02 | 111 | 114 | 1.48 | 1.78 | 1.97 | 213 | 2.00 ns
DIFF_HSTL_I_18_F 0.65 | 0.69 | 0.78 | 0.79 | 1.08 | 1.17 | 1.21 148 | 1.84 | 2.03 | 2.20 | 2.00 ns
DIFF_HSTL_Il_18_F 0.65 | 0.69 | 0.78 | 0.81 1.01 110 | 113 | 148 | 1.77 | 1.96 | 212 | 2.00 ns
LVCMOS33_5S4 131 | 140 | 1.60 | 154 | 523 | 561 | 6.09 | 413 | 599 | 6.47 | 7.08 | 4.64 ns
LVCMOS33_S8 1.31 140 | 1.60 | 154 | 446 | 485 | 533 | 3.84 | 522 | 571 | 6.32 | 4.36 ns
LVCMOS33_S12 1.31 140 | 1.60 | 1.54 | 346 | 3.89 | 442 | 341 | 422 | 475 | 541 | 3.92 ns
LVCMOS33_S16 131 | 140 | 1.60 | 154 | 3.06 | 3.43 | 3.88 | 3.72 | 3.82 | 429 | 487 | 4.23 ns
LVCMOS33_F4 1.31 | 140 | 160 | 1.54 | 470 | 501 | 536 | 3.58 | 546 | 5.87 | 6.35 | 4.09 ns
LVCMOS33_F8 1.31 | 140 | 160 | 1.54 | 362 | 404 | 456 | 3.06 | 438 | 490 | 5,55 | 3.58 ns
LVCMOSS33_F12 131 | 140 | 1.60 | 154 | 257 | 285 | 3.15 | 2.88 | 3.33 | 3.71 | 4.14 | 3.39 ns
LVCMOS33_F16 131 | 140 | 160 | 1.54 | 244 | 269 | 296 | 2.88 | 3.20 | 3.55 | 3.95 | 3.39 ns
LVCMOS25_54 1.08 | 116 | 1.32 | 1.36 | 449 | 480 | 516 | 3.44 | 525 | 566 | 6.15 | 3.95 ns
LVCMOS25_S8 1.08 | 116 | 1.32 | 1.36 | 3.66 | 4.04 | 449 | 3.20 | 442 | 490 | 548 | 3.72 ns
LVCMOS25_S12 1.08 | 116 | 1.32 | 1.36 | 2.77 | 3.10 | 3.49 | 280 | 3.53 | 3.96 | 4.48 | 3.31 ns
LVCMOS25_S16 1.08 | 116 | 1.32 | 1.36 | 3.24 | 362 | 409 | 3.14 | 400 | 448 | 5.08 | 3.66 ns
LVCMOS25_F4 1.08 | 116 | 1.32 | 1.36 | 3.96 | 431 | 472 | 3.06 | 472 | 517 | 571 | 3.58 ns
LVCMOS25_F8 1.08 | 116 | 1.32 | 1.36 | 243 | 287 | 342 | 250 | 3.19 | 3.73 | 4.41 | 3.02 ns
LVCMOS25_F12 1.08 | 116 | 1.32 | 1.36 | 223 | 263 | 3.13 | 248 | 299 | 349 | 4.12 | 3.00 ns
LVCMOS25_F16 1.08 | 116 | 1.32 | 1.36 | 1.92 | 217 | 245 | 233 | 268 | 3.03 | 3.44 | 2.84 ns
LVCMOS18_S4 064 | 066 | 0.74 | 0.87 | 324 | 345 | 3.66 | 1.91 | 400 | 431 | 465 | 242 ns
LVCMOS18_S8 064 | 066 | 0.74 | 0.87 | 258 | 291 | 3.31 | 250 | 3.34 | 3.77 | 430 | 3.02 ns
LVCMOS18_S12 064 | 066 | 0.74 | 087 | 258 | 291 | 3.31 | 250 | 3.34 | 3.77 | 4.30 | 3.02 ns
LVCMOS18_S16 064 | 066 | 0.74 | 087 | 1.82 | 203 | 224 | 1.84 | 258 | 2.89 | 3.23 | 2.36 ns
LVCMOS18_5S24(1) 064 | 066 | 0.74 | 0.87 | 1.74 | 192 | 208 | 1.92 | 250 | 2.78 | 3.07 | 2.44 ns
LVCMOS18_F4 064 | 066 | 0.74 | 087 | 312 | 331 | 349 | 1.77 | 3.88 | 417 | 4.48 | 2.28 ns
LVCMOS18_F8 064 | 066 | 0.74 | 0.87 | 191 | 213 | 236 | 2.00 | 2.67 | 299 | 3.35 | 252 ns
LVCMOS18_F12 064 | 066 | 0.74 | 0.87 | 191 | 213 | 236 | 2.00 | 2.67 | 299 | 3.35 | 252 ns
LVCMOS18_F16 064 | 066 | 0.74 | 087 | 1.52 | 168 | 1.81 | 1.72 | 228 | 254 | 2.80 | 2.23 ns
LVCMOS18_F24(1) 064 | 066 | 0.74 | 087 | 1.34 | 146 | 155 | 1.66 | 210 | 232 | 254 | 217 ns
LVCMOS15_54 066 | 069 | 0.81 | 090 | 348 | 3.74 | 4.03 | 222 | 424 | 460 | 5.02 | 2.73 ns
LVCMOS15_S8 066 | 069 | 0.81 | 090 | 237 | 267 | 3.01 | 241 | 313 | 353 | 4.00 | 2.92 ns
LVCMOS15_S12 066 | 069 | 0.81 | 090 | 1.83 | 203 | 223 | 1.91 | 259 | 289 | 3.22 | 242 ns
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Table 20: 1.8V IOB High Performance (HP) Switching Characteristics

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/0 Standard Units
1.0V 0.9V 1.0V 0.9v 1.0V 0.9V
-3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L
LVDS 075 | 079 | 092 | 089 | 1.05 | 117 | 1.24 | 143 | 168 | 1.92 | 2.06 | 2.04 ns
HSUL_12 069 | 0.72 | 082 | 095 | 165 | 1.84 | 205 | 1.80 | 229 | 259 | 287 | 2.41 ns
DIFF_HSUL_12 069 | 0.72 | 0.82 | 092 | 165 | 1.84 | 205 | 147 | 229 | 259 | 2.87 | 2.08 ns
HSTL_I_S 068 | 0.72 | 082 | 0.84 | 1.15 | 128 | 1.38 | 1.46 | 1.79 | 2.03 | 2.20 | 2.07 ns
HSTL_II_S 068 | 0.72 | 082 | 0.84 | 1.05 | 117 | 126 | 1.44 | 1.69 | 1.93 | 2.08 | 2.05 ns
HSTL_I_18_S 070 | 0.72 | 0.82 | 086 | 1.12 | 124 | 1.34 | 1.41 1.75 | 2.00 | 216 | 2.02 ns
HSTL_II_18_S 070 | 0.72 | 082 | 086 | 1.06 | 1.18 | 1.26 | 1.44 | 1.70 | 1.94 | 2.08 | 2.05 ns
HSTL_I_12_S 068 | 0.72 | 082 | 094 | 114 | 127 | 1.37 | 143 | 1.78 | 2.02 | 2.20 | 2.04 ns
HSTL_I_DCI_S 0.68 | 0.72 | 0.82 | 0.78 | 1.11 123 | 1.33 | 1.36 | 1.74 | 1.99 | 215 | 1.98 ns
HSTL_II_DCI_S 068 | 0.72 | 082 | 0.78 | 1.05 | 117 | 126 | 1.33 | 1.69 | 1.93 | 2.08 | 1.94 ns
HSTL_II_T_DCI_S 070 | 0.72 | 082 | 0.76 | 1.115 | 1.28 | 1.38 | 140 | 1.78 | 2.03 | 2.20 | 2.01 ns
HSTL_I_DCI_18_S 0.70 | 0.72 | 0.82 | 0.76 | 1.11 123 | 1.33 | 1.36 | 1.74 | 1.99 | 215 | 1.98 ns
HSTL_II_DCI_18_S 070 | 0.72 | 082 | 0.76 | 1.05 | 1.16 | 124 | 1.32 | 1.69 | 1.92 | 2.06 | 1.93 ns
HSTL_Il _T_DCI_18_S 0.70 | 0.72 | 0.82 | 0.76 | 1.11 1283 | 1.33 | 1.36 | 1.74 | 1.99 | 215 | 1.98 ns
DIFF_HSTL_I_S 075 | 079 | 092 | 089 | 115 | 128 | 1.38 | 147 | 1.79 | 203 | 220 | 2.08 ns
DIFF_HSTL_II_S 075 | 079 | 092 | 089 | 1.05 | 117 | 1.26 | 1.47 | 169 | 1.93 | 2.08 | 2.08 ns
DIFF_HSTL_I_DCI_S 075 | 079 | 092 | 0.76 | 115 | 128 | 1.38 | 147 | 1.78 | 2.03 | 2.20 | 2.08 ns
DIFF_HSTL_II_DCI_S 075 | 079 | 092 | 0.76 | 1.05 | 117 | 126 | 140 | 1.69 | 1.93 | 2.08 | 2.01 ns
DIFF_HSTL_I_18_S 075 | 079 | 092 | 0.89 | 112 | 124 | 1.34 | 1.46 | 1.75 | 2.00 | 2.16 | 2.07 ns
DIFF_HSTL_II_18_S 075 | 079 | 092 | 089 | 1.06 | 1.18 | 1.26 | 147 | 1.70 | 1.94 | 2.08 | 2.08 ns
DIFF_HSTL_I_DCI_18_S 0.75 | 0.79 | 0.92 | 0.75 | 1.11 1283 | 1.33 | 146 | 1.74 | 1.99 | 215 | 2.07 ns
DIFF_HSTL_II_DCI_18_S 075 | 079 | 092 | 0.75 | 1.05 | 1.16 | 1.24 | 1.41 | 1.69 | 1.92 | 2.06 | 2.02 ns
DIFF_HSTL_II _T_DCI_18_S 0.75 | 0.79 | 092 | 0.76 | 1.11 1283 | 1.33 | 146 | 1.74 | 1.99 | 215 | 2.07 ns
HSTL_I_F 068 | 0.72 | 0.82 | 084 | 1.02 | 114 | 122 | 126 | 1.66 | 1.90 | 2.04 | 1.87 ns
HSTL_II_F 068 | 0.72 | 082 | 0.84 | 097 | 1.08 | 1.115 | 1.29 | 161 | 1.84 | 1.97 | 1.90 ns
HSTL_I_18_F 070 | 0.72 | 0.82 | 086 | 1.04 | 116 | 124 | 1.32 | 168 | 1.91 | 2.06 | 1.93 ns
HSTL_II_18_F 070 | 0.72 | 0.82 | 086 | 098 | 1.09 | 116 | 1.35 | 1.62 | 1.85 | 1.98 | 1.96 ns
HSTL_I_12_F 068 | 0.72 | 082 | 094 | 102 | 113 | 121 | 1.26 | 165 | 1.88 | 2.03 | 1.87 ns
HSTL_I_DCI_F 068 | 0.72 | 0.82 | 0.78 | 1.04 | 116 | 124 | 1.30 | 1.67 | 191 | 2.06 | 1.91 ns
HSTL_II_DCI_F 068 | 0.72 | 0.82 | 0.78 | 097 | 1.08 | 1.15 | 1.22 | 1.61 1.84 | 1.97 | 1.83 ns
HSTL_II_T_DCI_F 070 | 0.72 | 082 | 0.76 | 1.02 | 114 | 122 | 1.26 | 1.66 | 1.90 | 2.04 | 1.87 ns
HSTL_I_DCI_18_F 070 | 0.72 | 082 | 0.76 | 1.04 | 116 | 124 | 1.30 | 1.67 | 1.91 | 2.06 | 1.91 ns
HSTL_II_DCI_18_F 070 | 0.72 | 0.82 | 0.76 | 098 | 1.09 | 1.16 | 1.27 | 1.61 1.85 | 1.98 | 1.88 ns
HSTL_IIl _T_DCI_18_F 070 | 0.72 | 082 | 0.76 | 1.04 | 1.16 | 1.24 | 1.30 | 1.67 | 1.91 | 2.06 | 1.91 ns
DIFF_HSTL_I_F 075 | 079 | 092 | 089 | 1.02 | 114 | 122 | 1.35 | 166 | 1.90 | 2.04 | 1.96 ns
DIFF_HSTL_II_F 075 | 079 | 092 | 0.89 | 097 | 1.08 | 1.15 | 1.35 | 1.61 1.84 | 1.97 | 1.96 ns
DIFF_HSTL_I_DCI_F 075 | 0.79 | 092 | 0.76 | 1.02 | 1.14 | 122 | 1.35 | 1.66 | 1.90 | 2.04 | 1.96 ns
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Table 20: 1.8V 10B High Performance (HP) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/0 Standard Units
1.0V 0.9V 1.0V 0.9V 1.0V 0.9V
-3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L -3 |-2/2L| -1 -2L
DIFF_HSTL_II_DCI_F 075 | 0.79 | 092 | 0.76 | 097 | 1.08 | 1.15 | 1.30 | 1.61 1.84 | 1.97 | 1.91 ns
DIFF_HSTL_I_18_F 075 | 079 | 092 | 089 | 1.04 | 116 | 124 | 138 | 1.68 | 1.91 | 2.06 | 1.99 ns
DIFF_HSTL_Il_18_F 075 | 0.79 | 092 | 0.89 | 098 | 1.09 | 1.16 | 1.40 | 162 | 1.85 | 1.98 | 2.01 ns
DIFF_HSTL_I_DCI_18_F 075 | 079 | 092 | 0.75 | 1.04 | 116 | 124 | 138 | 1.67 | 1.91 | 2.06 | 1.99 ns
DIFF_HSTL_II_DCI_18_F 075 | 0.79 | 092 | 0.75 | 098 | 1.09 | 1.16 | 1.33 | 1.61 1.85 | 1.98 | 1.94 ns
DIFF_HSTL_Il _T_DCI_18_F 075 | 079 | 092 | 0.76 | 1.04 | 116 | 1.24 | 1.38 | 1.67 | 1.91 | 2.06 | 1.99 ns
LVCMOS18_S2 047 | 0.50 | 060 | 0.87 | 3.95 | 428 | 4.85 | 3.40 | 459 | 5.04 | 5.67 | 4.01 ns
LVCMOS18_54 047 | 050 | 060 | 0.87 | 267 | 298 | 3.43 | 2.69 | 3.31 | 3.73 | 426 | 3.30 ns
LVCMOS18_S6 047 | 050 | 060 | 087 | 214 | 238 | 2.72 | 218 | 2.77 | 3.14 | 3.54 | 2.79 ns
LVCMOS18_S8 047 | 050 | 060 | 0.87 | 198 | 221 | 252 | 2.02 | 261 | 297 | 3.35 | 2.63 ns
LVCMOS18_S12 047 | 050 | 060 | 0.87 | 1.70 | 191 | 217 | 1.85 | 2.34 | 267 | 299 | 2.46 ns
LVCMOS18_S16 047 | 050 | 060 | 087 | 1.57 | 1.75 | 197 | 1.76 | 220 | 251 | 2.79 | 2.37 ns
LVCMOS18_F2 047 | 050 | 060 | 0.87 | 3.50 | 3.87 | 448 | 2.85 | 414 | 463 | 530 | 3.46 ns
LVCMOS18_F4 047 | 050 | 060 | 0.87 | 223 | 250 | 2.87 | 226 | 2.87 | 3.25 | 3.69 | 2.87 ns
LVCMOS18_F6 047 | 050 | 060 | 087 | 1.80 | 200 | 226 | 1.52 | 243 | 2.76 | 3.08 | 2.13 ns
LVCMOS18_F8 047 | 050 | 060 | 0.87 | 146 | 1.72 | 2.04 | 151 | 210 | 247 | 286 | 2.12 ns
LVCMOS18_F12 047 | 050 | 060 | 087 | 126 | 1.40 | 153 | 1.46 | 1.89 | 2.16 | 2.35 | 2.07 ns
LVCMOS18_F16 047 | 050 | 060 | 087 | 119 | 1.33 | 144 | 146 | 1.83 | 2.08 | 226 | 2.07 ns
LVCMOS15_S2 059 | 062 | 0.73 | 0.86 | 3.55 | 3.89 | 445 | 3.11 | 419 | 465 | 527 | 3.73 ns
LVCMOS15_54 059 | 062 | 0.73 | 0.86 | 245 | 270 | 3.06 | 2.46 | 3.08 | 3.45 | 3.89 | 3.07 ns
LVCMOS15_S6 059 | 062 | 0.73 | 086 | 224 | 251 | 288 | 233 | 288 | 3.26 | 3.71 | 2.94 ns
LVCMOS15_S8 059 | 062 | 0.73 | 0.86 | 191 | 216 | 249 | 2.05 | 255 | 291 | 3.31 | 2.66 ns
LVCMOS15_S12 059 | 062 | 0.73 | 086 | 1.77 | 198 | 223 | 1.97 | 241 | 273 | 3.05 | 2.58 ns
LVCMOS15_S16 059 | 062 | 0.73 | 086 | 162 | 1.81 | 202 | 1.85 | 226 | 256 | 2.84 | 2.46 ns
LVCMOS15_F2 059 | 062 | 0.73 | 0.86 | 3.38 | 3.69 | 4.18 | 2.74 | 4.02 | 444 | 500 | 3.35 ns
LVCMOS15_F4 059 | 062 | 0.73 | 0.86 | 2.04 | 221 | 244 | 1.72 | 268 | 297 | 3.26 | 2.33 ns
LVCMOS15_F6 059 | 062 | 0.73 | 086 | 1.47 | 1.74 | 209 | 1.49 | 210 | 250 | 291 | 2.10 ns
LVCMOS15_F8 059 | 062 | 0.73 | 0.86 | 1.31 1.46 | 1.61 147 | 1.95 | 222 | 243 | 2.08 ns
LVCMOS15_F12 059 | 062 | 0.73 | 0.86 | 1.21 1.34 | 145 | 144 | 1.84 | 210 | 2.27 | 2.05 ns
LVCMOS15_F16 059 | 062 | 0.73 | 086 | 1.18 | 1.31 | 141 | 1.41 | 182 | 2.07 | 223 | 2.02 ns
LVCMOS12_S2 064 | 067 | 0.78 | 095 | 3.38 | 3.80 | 448 | 3.27 | 4.02 | 455 | 530 | 3.88 ns
LVCMOS12_54 064 | 067 | 0.78 | 095 | 262 | 294 | 3.43 | 2.76 | 3.26 | 3.70 | 425 | 3.37 ns
LVCMOS12_S6 064 | 067 | 0.78 | 095 | 205 | 233 | 272 | 224 | 269 | 3.08 | 3.54 | 2.85 ns
LVCMOS12_S8 064 | 067 | 0.78 | 095 | 194 | 218 | 251 | 2.16 | 258 | 294 | 3.33 | 2.77 ns
LVCMOS12_F2 064 | 067 | 0.78 | 095 | 284 | 3.15 | 3.62 | 247 | 3.48 | 3.90 | 444 | 3.08 ns
LVCMOS12_F4 064 | 067 | 0.78 | 095 | 197 | 218 | 244 | 169 | 261 | 293 | 3.26 | 2.30 ns
LVCMOS12_F6 064 | 067 | 0.78 | 0.95 | 1.33 | 1.51 1.70 | 143 | 1.96 | 226 | 252 | 2.04 ns
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Table 21 Specifies the values of TIOTPHZ and TIOIBUFDISABLE' TIOTPHZ is described as the deIay fromthe T pln to the IOB pad
through the output buffer of an I0OB pad, when 3-state is enabled (i.e., a high impedance state). T\oisurpISABLE iS described
as the 10B delay from IBUFDISABLE to O output. In HP 1/O banks, the internal DCI termination turn-off time is always faster
than T ,otpnz when the DCITERMDISABLE pin is used. In HR I/O banks, the internal IN_TERM termination turn-off time is
always faster than T \grpHz When the INTERMDISABLE pin is used.

Table 21: 10B 3-state Output Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L

TiIoTPHZ T input to pad high-impedance 0.76 0.86 0.99 0.62 ns

TioiBUFDISABLE_HR | IBUF turn-on time from IBUFDISABLE to O output for HR 1.72 1.89 2.14 2.17 ns
I/O banks

TioBurDISABLE Hp | IBUF turn-on time from IBUFDISABLE to O output for HP 1.31 1.46 1.76 1.86 ns
I/0 banks

DS182 (v2.4) December 12, 2012 www.xilinx.com

Product Specification 22


http://www.xilinx.com

& XILINX.

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

Table 23: OLOGIC Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L

Setup/Hold
Topck/Tockp D1/D2 pins Setup/Hold with respect to CLK 0.45/-0.13 | 0.50/-0.13 | 0.58/-0.13 | 0.79/~0.18 | ns
Tooceck/Tockoce | OCE pin Setup/Hold with respect to CLK 0.28/0.03 | 0.29/0.03 | 0.45/0.03 | 0.35/-0.10 | ns
Tosrek/TocksR SR pin Setup/Hold with respect to CLK 0.32/0.18 | 0.38/0.18 | 0.70/0.18 | 0.62/-0.04 | ns
Torek/TockT T1/T2 pins Setup/Hold with respect to CLK 0.49/-0.16 | 0.56/—0.16 | 0.68/-0.16 | 0.67/-0.18 | ns
Totceck/TockTcE TCE pin Setup/Hold with respect to CLK 0.28/0.01 | 0.30/0.01 | 0.45/0.01 |0.31/-0.10 | ns
Combinatorial
Topq D1 to OQ out or T1 to TQ out 0.73 0.81 0.97 1.18 ns
Sequential Delays
Tocka CLK to OQ/TQ out 0.41 0.43 0.49 0.63 ns
Tra_oLoGICE2 SR pin to OQ/TQ out (HP I/O banks only) 0.63 0.70 0.83 1.12 ns
TGSRQ_OLOGICE2 Global Set/Reset to Q outputs (HP 1/O banks only) 7.60 7.60 10.51 11.39 ns
TrQ_0OLOGICES SR pin to OQ/TQ out (HR I/O banks only) 0.63 0.70 0.83 1.12 ns
Tesra OLOGICE3 Global Set/Reset to Q outputs (HR 1/O banks only) 7.60 7.60 10.51 11.39 ns
Set/Reset
TRPW_OLOGICE2 Minimum Pulse Width, SR inputs (HP 1/O banks only) 0.54 0.54 0.63 0.68 ns, Min
TrPW OLOGICES Minimum Pulse Width, SR inputs (HR 1/0 banks only) 0.54 0.54 0.63 0.68 ns, Min

DS182 (v2.4) December 12, 2012 www.xilinx.com

Product Specification 24



http://www.xilinx.com

& XILINX.

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

Input/Output Delay Switching Characteristics

Table 26: Input/Output Delay Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
IDELAYCTRL
TpLycco Rpy Reset to Ready for IDELAYCTRL 3.22 3.22 3.22 3.22 us
FIDELAYCTRL_REF Attribute REFCLK frequency = 200.00(") |  200.00 200.00 200.00 200.00 | MHz
Attribute REFCLK frequency = 300.00() | 300.00 300.00 N/A N/A MHz
IDELAYCTRL_REF_PRECISION | REFCLK precision +10 +10 +10 +10 MHz
TIDELAYCTRL_RPW Minimum Reset pulse width 52.00 52.00 52.00 52.00 ns
IDELAY/ODELAY
T|DELAYRESOLUT|ON IDELAY/ODELAY chain delay resolution 1/(32 X2X FHEF) 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
TipELAYPAT JiT @Nd chain for random data pattern per tap
TODELAYPAT JIT (PRBS 23)®)
Pattern dependent period jitter in delay +9 +9 +9 +9 ps
chain for random data pattern per tap
(PRBS 23)@
TiDELAY_CLK_MAX/ Maximum frequency of CLK input to 800.00 800.00 710.00 710.00 MHz
TODELAY_CLK_MAX IDELAY/ODELAY
TIDCCK CE / TIDCKC CE CE pln Setup/HoId with respect to C for 0.11/0.10 | 0.14/0.12 0.18/0.14 | 0.14/0.16 ns
B B IDELAY
Tobpcck ce’/ Tobcke cE CE pin Setup/Hold with respect to C for | 0.14/0.03 | 0.16/0.04 | 0.19/0.05 | 0.28/0.06 ns
- - ODELAY
Tiocek Inc! Tipcke INC INC pin Setup/Hold with respect to C for | 0.10/0.14 | 0.12/0.16 | 0.14/0.20 | 0.10/0.23 ns
B B IDELAY
Topcek Ine/ Tobcke INC INC pin Setup/Hold with respect to C for | 0.10/0.07 | 0.12/0.08 | 0.13/0.09 | 0.19/0.16 ns
- B ODELAY
Tipcek rsT/ Tipcke RsT RST pin Setup/Hold with respect to C for | 0.13/0.08 | 0.14/0.10 | 0.16/0.12 | 0.22/0.19 ns
N - IDELAY
Topcek rRst/ Tobcke RsT RST pin Setup/Hold with respect to C for | 0.16/0.04 | 0.19/0.06 | 0.24/0.08 | 0.32/0.11 ns
- B ODELAY
TiDDO_IDATAIN Propagation delay through IDELAY Note 5 Note 5 Note 5 Note 5 ps
Tobpo_ODATAIN Propagation delay through ODELAY 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 IDELAY/ODELAY tap setting. See TRACE report for actual values.
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DSP48E1 Switching Characteristics
Table 32: DSP48E1 Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V | Units
3 |22l A 2L
Setup and Hold Times of Data/Control Pins to the Input Register Clock
TDSPDCK_A_AREG/ TDSPCKD_A_AREG A input to A register CLK 0.24/ 0.27/ 0.31/ 0.38/ ns
0.12 0.14 0.16 0.12
TDSPDCK_B_BREG/TDSPCKD_B_BREG B inputto B register CLK 0.28/ 0.32/ 0.39/ 0.51/ ns
0.13 0.14 0.15 0.16
TDSPDCK_C_CREG/TDSPCKD_C_CREG C input toC register CLK 0.15/ 0.17/ 0.20/ 0.31/ ns
0.15 0.17 0.20 0.21
TDSPDCK_D_DREG/TDSPCKD_D_DREG D input toD register CLK 0.21/ 0.27/ 0.35/ 0.46/ ns
0.19 0.22 0.26 0.20
TDSPDCK_AClN_AREG/TDSPCKD_AC|N_AREG ACIN input toA register CLK 0.21/ 0.24/ 0.27/ 0.31/ ns
0.12 0.14 0.16 0.12
TDSPDCK_BCIN_BREG”DSPCKD_BClN_BREG BCIN input toB register CLK 0.22/ 0.25/ 0.30/ 0.34/ ns
0.13 0.14 0.15 0.16
Setup and Hold Times of Data Pins to the Pipeline Register Clock
TDSPDCK_{A, B}_MREG_MULT/ {A, B,} input toM register CLK using 2.04/ 2.34/ 2.79/ 3.66/ ns
TDSPCKD_B_MREG_MULT multlpller -0.01 -0.01 -0.01 -0.06
TDSPDCK_{A, B}_ADREG/ TDSPCKD_ D_ADREG {A, D} input to AD register CLK 1.09/ 1.25/ 1.49/ 1.94/ ns
-0.02 | -0.02 | -0.02 -0.23
Setup and Hold Times of Data/Control Pins to the Output Register Clock
TbspDCK_{A, B} PREG_MULT/ {A, B,} input to P register CLK using 3.41/ | 3.90/ | 4.64/ 5.89/ ns
TDSPCKDi{A B}i PREG7 MULT multiplier -0.24 -0.24 -0.24 —-0.41
TpsPDCK_D_PREG._MULT/ D input to P register CLK using 3.33/ 3.81/ 4.53/ 5.70/ ns
TDSPCKD_D_PREG_MULT multlpller -0.62 -0.62 -0.62 —-1.42
Tbsppck (A, B} PREG/ A or Binput to P register CLK notusing | 1.47/ 1.68/ 2.00/ 2.37/ ns
TDSPCKDi{A B} 7PREG multiplier -0.24 -0.24 -0.24 —-0.41
TDSPDCK_C_PREG/ TDSPCKD_C_PREG C input toP register CLK not using 1.30/ 1.49/ 1.78/ 211/ ns
multiplier -0.22 -0.22 -0.22 -0.36
TDSPDCK?PClN?PREG/ TDSPCKD?PClN?PREG PCIN input toP register CLK 1.12/ 1.28/ 1.52/ 1.81/ ns
-0.13 -0.13 -0.13 -0.21
Setup and Hold Times of the CE Pins
TDSPDCK?{CEA;CEBL{AREG;BREG}/ {CEA; CEB} input to {A; B} register CLK | 0.30/ 0.36/ 0.44/ 0.55/ ns
DSPCKD_{CEA;CEB}_{AREG;BREG} 0.05 | 006 | 0.09 0.09
TDSPDCK_CEC_CREG/ TDSPCKD_CEC_CREG CEC inputto C register CLK 0.24/ 0.29/ 0.36/ 0.43/ ns
0.08 0.09 0.11 0.11
TDSPDCK_CED_DREG/ TDSPCKD_CED_DREG CED input toD register CLK 0.31/ 0.36/ 0.44/ 0.58/ ns
-0.02 -0.02 -0.02 0.12
TDSPDCK?CEM?MREG/ TDSPCKD?CEM?MREG CEM input toM register CLK 0.26/ 0.29/ 0.33/ 0.39/ ns
0.15 0.17 0.20 0.25
TDSPDCK_CEP_PREG/ TDSPCKD_CEP_PREG CEP inputto P register CLK 0.31/ 0.36/ 0.45/ 0.54/ ns
0.01 0.01 0.01 0.00
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Table 32: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description 1.0V 0.9V | Units
3 2kl A 2L
Clock to Outs from Pipeline Register Clock to Output Pins
TDSPCKO_P_MREG CLKMREG to P output 1.42 1.64 1.96 2.31 ns
TDSPCKO?CARRYCASCOUT?MREG CLK MREG to CARRYCASCOUT 1.63 1.87 2.24 2.65 ns
output
TDSPCKO P ADREG MULT CLK ADREG to P output using 2.30 2.63 3.13 3.90 ns
T B multiplier
TDSPCKO_CARRYCASCOUT_ADREG_MULT CLK ADREG to CARRYCASCOUT 2.51 2.87 3.41 4.23 ns
output using multiplier
Clock to Outs from Input Register Clock to Output Pins
TDSPCKO_P_AREG_MULT CLK AREG to P output using multiplier 3.34 3.83 4.55 5.80 ns
TDSPCKO P BREG CLK BREG to P output not using 1.39 1.59 1.88 2.24 ns
T multiplier
TpsPcko_P_CREG CLK CREG to P output not using 1.43 1.64 1.95 2.32 ns
multiplier
TbspPcko_P_DREG._MULT CLK DREG to P output using multiplier | 3.32 3.80 4.51 5.74 ns
Clock to Outs from Input Register Clock to Cascading Output Pins
TDSPCKO_{ACOUT; BCOUT}_{AREG; BREG} CLK (ACOUT, BCOUT) to {A,B} register 0.55 0.62 0.74 0.87 ns
output
TDSPCKO_CARRYCASCOUT_{AREG, BREG}_MULT CLK (AREG, BREG) to ) 3.55 4.06 4.84 6.13 ns
CARRYCASCOUT output using
multiplier
TDSPCKO_CARRYCASCOUT_ BREG CLK BREG to CARRYCASCOUT 1.60 1.82 2.16 2.58 ns
output not using multiplier
TDSPCKO?CARRYCASCOUT? DREG_MULT CLK DREG to CARRYCASCOUT 3.52 4.03 4.79 6.07 ns
output using multiplier
TDSPCKO_CARRYCASCOUT_ CREG CLK CREG to CARRYCASCOUT 1.64 1.88 2.23 2.65 ns
output
Maximum Frequency
Fmax With all registers used 741.84 | 650.20 | 547.95 | 429.37 | MHz
FMAX_PATDET With pattern detector 627.35 | 549.75 | 463.61 | 365.90 | MHz
FMAX_MULT _NOMREG Two register multiply without MREG 412.20 | 360.75 | 303.77 | 248.32 | MHz
FMAX MULT NOMREG PATDET Two register multiply without MREG 374.25 | 327.65 | 276.01 225.73 MHz
B B - with pattern detect
FMAX_PREADD_MULT_NOADREG Without ADREG 468.82 | 408.66 | 342.70 | 263.44 MHz
FMAX_PREADD_MULT_NOADREG_PATDET Without ADREG with pattern detect 468.82 | 408.66 | 342.70 | 263.44 MHz
FMAX_NOPIPELINEREG Without pipeline registers (MREG, 306.84 | 267.81 | 225.02 | 177.15 | MHz
ADREG)
FMAX_NOPlPELlNEREG_PATDET Without pipeline registers (MREG, 285.23 | 249.13 | 209.38 | 165.32 MHz
ADREG) with pattern detect
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Device Pin-to-Pin Output Parameter Guidelines
All devices are 100% functionally tested. Values are expressed in nanoseconds unless otherwise noted.

Table 40: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)
Speed Grade

Symbol Description Device 1.0V 0.9v Units
3| 2L | 2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
Tickor Clock-capable clock input and OUTFF | XC7K70T 4.98 5.49 6.17 7.04 ns
without MMCM/PLL (near clock region) XC7K160T 503 577 6.48 738 ns
XC7K325T 5.72 6.31 7.09 8.07 ns
XC7K355T 5.34 5.87 6.57 7.51 ns
XC7K410T 5.84 6.44 7.22 8.21 ns
XC7K420T 5.50 6.04 6.77 7.73 ns
XC7K480T 5.50 6.04 6.77 7.73 ns

Notes:

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

Table 41: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)
Speed Grade

Symbol Description Device 1.0V 0.9v Units
3 | 2L | 2L
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
T\cKOFFAR Clock-capable clock input and OUTFF XC7K70T 5.29 5.83 6.55 7.47 ns
without MMCM/PLL (far clock region) XC7K160T 584 6.45 704 804 ns
XC7K325T 6.33 6.99 7.84 8.92 ns
XC7K355T 5.95 6.55 7.32 8.36 ns
XC7K410T 6.45 7.12 7.97 9.07 ns
XC7K420T 6.41 7.06 7.90 9.01 ns
XC7K480T 6.41 7.06 7.90 9.01 ns

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible OB and CLB flip-flops are clocked by the global clock net.
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Table 47: Clock-Capable Clock Input Setup and Hold With PLL

Speed Grade

Symbol Description Device 1.0v 0.9V Units
-3 -2/-2L -1 -2L
Input Setup and Hold Time Relative to Clock-Capable Clock Input Signal for SSTL15 Standard.(1)
TpspLLce/ No Delay clock-capable clock input and | XC7K70T 2.75/-0.32 | 3.04/-0.32 | 3.33/-0.32 | 2.42/-0.54 | ns
TPHPLLCC IFF@) with PLL

XC7K160T 2.85/-0.31 | 3.16/-0.31 | 3.46/-0.31 | 2.59/-0.56 | ns
XC7K325T 2.91/-0.27 | 3.24/-0.27 | 3.54/-0.27 | 2.80/-0.56 | ns
XC7K355T 2.79/-0.27 | 3.12/-0.27 | 3.40/-0.27 | 2.67/-0.52 | ns
XC7K410T 2.91/-0.27 | 3.24/-0.27 | 3.53/-0.27 | 2.78/-0.56 | ns
XC7K420T 2.83/-0.20 | 3.12/-0.20 | 3.41/-0.20 | 2.61/-0.50 | ns
XC7K480T 2.83/-0.20 | 3.12/-0.20 | 3.41/-0.20 | 2.61/-0.50 | ns

Notes:

1.

2.
3.

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.

IFF = Input Flip-Flop or Latch
Use IBIS to determine any duty-cycle distortion incurred using various standards.

Table 48: Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
Input Setup and Hold Time Relative to a Forwarded Clock Input Pin Using BUFIO for SSTL15 Standard.
Tpscs/TPHCS Setup/Hold of I/0O clock for HR 1/O banks —-0.36/1.36 | —0.36/1.50 | —0.36/1.70 | —0.44/1.87 | ns
Setup/Hold of 1/O clock for HP 1/O banks —0.34/1.39 | —0.34/1.53 | —-0.34/1.73 | —0.44/1.87 ns

Table 49: Sample Window

Speed Grade
Symbol Description 1.0V 0.9v Units
-3 -2/-2L -1 -2L
Tsamp Sampling Error at Receiver Pins(1) 0.51 0.56 0.61 0.56 ns
TsAMP_BUFIO Sampling Error at Receiver Pins using BUFIO() 0.30 0.35 0.40 0.35 ns
Notes:

1.

This parameter indicates the total sampling error of the Kintex-7 FPGAs DDR input registers, measured across voltage, temperature, and
process. The characterization methodology uses the MMCM to capture the DDR input registers’ edges of operation. These measurements
include:

- CLKO MMCM jitter

- MMCM accuracy (phase offset)

- MMCM phase shift resolution

These measurements do not include package or clock tree skew.

2. This parameter indicates the total sampling error of the Kintex-7 FPGAs DDR input registers, measured across voltage, temperature, and
process. The characterization methodology uses the BUFIO clock network and IDELAY to capture the DDR input registers’ edges of
operation. These measurements do not include package or clock tree skew.
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Table 52 summarizes the DC specifications of the clock input of the GTX transceiver. Consult UG476: 7 Series FPGAs
GTX/GTH Transceiver User Guide for further details.

Table 52: GTX Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units
ViDiFr Differential peak-to-peak input voltage 250 - 2000 mV
Rin Differential input resistance - 100 - Q
Cext Required external AC coupling capacitor - 100 - nF

GTX Transceiver Switching Characteristics
Consult UG476: 7 Series FPGAs GTX/GTH Transceiver User Guide for further information.

Table 53: GTX Transceiver Performance

Speed Grade
1.0V 0.9V
_— Output _ o, PR o1 (2 .
Symbol Description Divider 3 2/-2L 1(1) 2L (2) Units
Package Type
FF FB FF FB FF FB FF FB

Farxuax® | Maximum GTX transceiver datarate | 125 | 6.6 |10.3125| 6.6 8.0 6.6 6.6 6.6 |Gbls

Feran® Minimum GTX transceiver data rate | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | Gb/s
1 3.2-6.6 Gb/s
2 1.6-3.3 Gb/s
Fotxcrange | CPLL line rate range 4 0.8-1.65 Gb/s
8 0.5-0.825 Gb/s
16 N/A Gb/s
1 5.93- | 593- | 5.93—- | 593- | 593- | 593- 5.93-6.6 Gb/s

8.0 6.6 8.0 6.6 8.0 6.6
2.965-4.0 2.965-4.0 2.965-4.0 2.965-3.3 Gb/s
Farxaranger | QPLLline rate range 1 1.4825-2.0 1.4825-2.0 1.4825-2.0 1.4825-1.65 | Gbl/s
0.74125-1.0 0.74125-1.0 0.74125-1.0 0.74125-0.825 | Gb/s
16 N/A N/A N/A N/A Gb/s
1 9.8- N/A 9.8- N/A N/A N/A Gb/s

12.5 10.3125
4.9-6.25 4.9-5.15625 N/A N/A Gb/s
FaTxarange2 | QPLL line rate range 2(4) 4 2.45-3.125 2.45-2.578125 N/A N/A Gb/s
1.225-1.5625 |1.225-1.2890625 N/A N/A Gb/s
16 0.6125-0.78125 0.6125— N/A N/A Gb/s
0.64453125
FacpLLrange | GTX transceiver CPLL frequency 1.6-3.3 1.6-3.3 1.6-3.3 1.6-3.3 GHz
range
FeapLLrangE1 | GTX transceiver QPLL frequency 5.93-8.0 5.93-8.0 5.93-8.0 5.93-6.6 GHz
range 1
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Table 53: GTX Transceiver Performance (Cont’d)

Speed Grade
1.0V 0.9V

- Output - o, 10 o1 (2 .

Symbol Description Divider 3 ‘ 2/-2L ‘ 1(1) 21.(2) Units
Package Type

FF | FB | FF | FB | FF | FB | FF | FB
FeapLLrangE2 | GTX transceiver QPLL frequency 9.8-12.5 9.8-10.3125 N/A N/A GHz
range 2
Notes:

1. The -1 speed grade requires a 4-byte internal data width for operation above 5.0 Gb/s.

2. The -2L (0.9V) speed grade requires a 4-byte internal data width for operation above 3.8 Gb/s.
3. Data rates between 8.0 Gb/s and 9.8 Gb/s are not available.

4. For QPLL line rate range 2, the maximum line rate with the divider N set to 66 is 10.3125Gb/s.

Table 54: GTX Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.9V Units
-3 -2/-2L -1 -2L
FaTxDRPCLK GTXDRPCLK maximum frequency 175.01 175.01 156.25 125.00 | MHz

Table 55: GTX Transceiver Reference Clock Switching Characteristics

L. . All Speed Grades .
Symbol Description Conditions Units
Min Typ Max
-3 speed grade 60 - 700 MHz
FacLk Reference clock frequency range
All other speed grades 60 - 670 MHz
Treolk Reference clock rise time 20% — 80% - 200 - ps
TrcLK Reference clock fall time 80% — 20% - 200 - ps
TbcRer Reference clock duty cycle Transceiver PLL only 40 50 60 %

e e A

20%———————N—————— A — N\ — — -
Trok 1=

ds182_03_042712

Figure 3: Reference Clock Timing Parameters
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GTX Transceiver Protocol Jitter Characteristics

For Table 60 through Table 65, the UG476: 7 Series FPGAs GTX/GTH Transceiver User Guide contains recommended
settings for optimal usage of protocol specific characteristics.

Table 60: Gigabit Ethernet Protocol Characteristics

Description ‘ Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
Gigabit Ethernet Transmitter Jitter Generation

Total transmitter jitter (T_TJ) \ 1250 \ - ‘ 0.24 \ ul

Gigabit Ethernet Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance ’ 1250 ’ 0.749 ‘ - ‘ ul

Table 61: XAUI Protocol Characteristics

Description ‘ Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
XAUI Transmitter Jitter Generation

Total transmitter jitter (T_TJ) \ 3125 \ - \ 0.35 \ ul

XAUI Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance ’ 3125 ‘ 0.65 ‘ - ‘ ul

Table 62: PCl Express Protocol Characteristics(1)

Standard Description Line Rate (Mb/s) ‘ Min ‘ Max ‘ Units
PCI Express Transmitter Jitter Generation
PCI Express Gen 1 Total transmitter jitter 2500 - 0.25 ul
PCI Express Gen 2 Total transmitter jitter 5000 - 0.25 ul
Total transmitter jitter uncorrelated - 31.25 ps
PCI Express Gen 3(2 8000
Deterministic transmitter jitter uncorrelated - 12 ps

PCI Express Receiver High Frequency Jitter Tolerance

PCI Express Gen 1 Total receiver jitter tolerance 2500 0.65 - ul
Receiver inherent timing error 0.40 - ul

PCI Express Gen 2(3) 5000
Receiver inherent deterministic timing error 0.30 - ul
0.03 MHz-1.0 MHz 1.00 - ul

Receiver sinusoidal jitter

2
PCI Express Gen 3(2) tolerance

1.0 MHz-10 MHz 8000 Note 4 - ul
10 MHz-100 MHz 0.10 - ul

Notes:

1. Tested per card electromechanical (CEM) methodology.

2.  PCI-SIG 3.0 certification and compliance test boards are currently not available.

3. Using common REFCLK.

4. Between 1 MHz and 10 MHz the minimum sinusoidal jitter roll-off with a slope of 20dB/decade.
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Table 68: Configuration Switching Characteristics (Contd)

Speed Grade
Symbol Description 1.0V 0.9v Units
3| 2L | - 2L
Master/Slave Serial Mode Programming Switching
Tocex/Teekn DIN Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 5.00/0.00 | ns, Min
Teco DOUT clock to out 8.00 8.00 8.00 9.00 ns, Max
SelectMAP Mode Programming Switching
Tsmpcek/TsMeckD D[31:00] Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.50/0.00 | ns, Min
Tsmescek/Tsmeckes | CSI_B Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 5.00/0.00 | ns, Min
Temweek/Tsmeckw | RDWR_B Setup/Hold 10.00/0.00/10.00/0.00/10.00/0.00|12.00/0.00|  ns, Min
Tsmekeso CSO_B clock to out (330 Q pull-up resistor 7.00 7.00 7.00 8.00 ns, Max
required)
Tsmco D[31:00] clock to out in readback 8.00 8.00 8.00 10.00 ns, Max
Frecck Readback frequency 100.00 100.00 100.00 70.00 MHz, Max
Boundary-Scan Port Timing Specifications
TrapTok/TTCKTAP TMS and TDI Setup/Hold 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | ns, Min
TrckTDO TCK falling edge to TDO output 7.00 7.00 7.00 8.50 ns, Max
Frck TCK frequency 66.00 66.00 66.00 50.00 MHz, Max
BPI Master Flash Mode Programming Switching
TBPICCO(z) A[28:00], RS[1:0], FCS_B, FOE_B, FWE_B, 8.50 8.50 8.50 10.00 ns, Max
ADV_B clock to out
Tepince/TeRICCD D[15:00] Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.50/0.00 | ns, Min
SPI Master Flash Mode Programming Switching
Tspinec/Tspiced D[03:00] Setup/Hold 3.00/0.00 | 3.00/0.00 | 3.00/0.00 | 3.00/0.00 | ns, Min
Tspicom MOSI clock to out 8.00 8.00 8.00 9.00 ns, Max
Tspiccre FCS_B clock to out 8.00 8.00 8.00 9.00 ns, Max

Notes:
1. To support longer delays in configuration, use the design solutions described in UG470: 7 Series 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.

eFUSE Programming Conditions

Table 69 lists the programming conditions specifically for eFUSE. For more information, see UG470: 7 Series FPGA
Configuration User Guide.

Table 69: eFUSE Programming Conditions(1)

Symbol Description Min Typ Max Units
Irs Vccaux supply current - - 115 mA
t; Temperature range 15 - 125 °C
Notes:

1. The FPGA must not be configured during eFUSE programming.
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