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Product Specification

General Description
Xilinx® 7 series FPGAs comprise three new FPGA families that address the complete range of system requirements, ranging from low cost, small form
factor, cost-sensitive, high-volume applications to ultra high-end connectivity bandwidth, logic capacity, and signal processing capability for the most

demanding high-performance applications. The 7 series FPGAs include:

Artix®-7 Family: Optimized for lowest cost and power with small
form-factor packaging for the highest volume applications.

Kintex®-7 Family: Optimized for best price-performance with a 2X
improvement compared to previous generation, enabling a new class
of FPGAs.

e Virtex®-7 Family: Optimized for highest system performance and
capacity with a 2X improvement in system performance. Highest
capability devices enabled by stacked silicon interconnect (SSI)

technology.

Built on a state-of-the-art, high-performance, low-power (HPL), 28 nm, high-k metal gate (HKMG) process technology, 7 series FPGAs enable an
unparalleled increase in system performance with 2.9 Tb/s of /0O bandwidth, 2 million logic cell capacity, and 5.3 TMAC/s DSP, while consuming 50% less
power than previous generation devices to offer a fully programmable alternative to ASSPs and ASICs.

Summary of 7 Series FPGA Features

Advanced high-performance FPGA logic based on real 6-input look-
up table (LUT) technology configurable as distributed memory.

36 Kb dual-port block RAM with built-in FIFO logic for on-chip data
buffering.

High-performance SelectlO™ technology with support for DDR3
interfaces up to 1,866 Mb/s.

High-speed serial connectivity with built-in multi-gigabit transceivers
from 600 Mb/s to maximum rates of 6.6 Gb/s up to 28.05 Gb/s,
offering a special low-power mode, optimized for chip-to-chip
interfaces.

A user configurable analog interface (XADC), incorporating dual
12-bit 1MSPS analog-to-digital converters with on-chip thermal and
supply sensors.

DSP slices with 25 x 18 multiplier, 48-bit accumulator, and pre-adder

. Powerful clock management tiles (CMT), combining phase-locked
loop (PLL) and mixed-mode clock manager (MMCM) blocks for high

precision and low jitter.

o Integrated block for PCI Express® (PCle), for up to x8 Gen3
Endpoint and Root Port designs.

. Wide variety of configuration options, including support for
commodity memories, 256-bit AES encryption with HMAC/SHA-256
authentication, and built-in SEU detection and correction.

. Low-cost, wire-bond, lidless flip-chip, and high signal integrity flip-
chip packaging offering easy migration between family members in
the same package. All packages available in Pb-free and selected

packages in Pb option.

. Designed for high performance and lowest power with 28 nm,
HKMG, HPL process, 1.0V core voltage process technology and
0.9V core voltage option for even lower power.

for high-performance filtering, including optimized symmetric
coefficient filtering.

Table 1: 7 Series Families Comparison

Maximum Capability Artix-7 Family Kintex-7 Family Virtex-7 Family
Logic Cells 215K 478K 1,955K
Block RAM(1) 13 Mb 34 Mb 68 Mb
DSP Slices 740 1,920 3,600
Peak DSP Performance(® 929 GMAC/s 2,845 GMAC/s 5,335 GMAC/s
Transceivers 16 32 96
Peak Transceiver Speed 6.6 Gb/s 12.5 Gb/s 28.05 Gb/s
Peak Serial Bandwidth (Full Duplex) 211 Gb/s 800 Gb/s 2,784 Gb/s
PCle Interface x4 Gen2 x8 Gen2 x8 Gen3
Memory Interface 1,066 Mb/s 1,866 Mb/s 1,866 Mb/s
1/0 Pins 500 500 1,200
1/0 Voltage 1.2V, 1.35V, 1.5V, 1.8V, 2.5V,3.3V | 1.2V, 1.35V, 1.5V, 1.8V, 2.5V, 3.3V 1.2V, 1.35V, 1.5V, 1.8V, 2.5V, 3.3V
Package Options Low-Cost, Wire-Bond, Lidless Low-Cost, Lidless Flip-Chip and Highest Performance Flip-Chip
Flip-Chip High-Performance Flip-Chip

Notes:
1. Additional memory available in the form of distributed RAM.
2. Peak DSP performance numbers are based on symmetrical filter implementation.
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Artix-7 FPGA Feature Summary
Table 2: Artix-7 FPGA Feature Summary by Device

Configurable Logic Blocks 3
(CLBs) Block RAM Blocks(®) ADC
. Logic DSP48E1 4 5 Total I/O Max User
Device Cells Max Slices(®) My | CMTS® | PCIE®) | GTPs | o\ ks | Banks® 1Y)
Slices(") Distributed 18Kb | 36 Kb (Kb)
RAM (Kb)
XC7A15T 16,640 2,600 200 45 50 25 900 5 1 4 1 5 250
XC7A35T 33,280 5,200 400 90 100 50 1,800 5 1 4 1 5 250
XC7A50T 52,160 8,150 600 120 150 75 2,700 5 1 4 1 5 250
XC7A75T 75,520 11,800 892 180 210 105 3,780 6 1 8 1 6 300
XC7A100T 101,440 15,850 1,188 240 270 135 4,860 6 1 8 1 6 300
XC7A200T 215,360 33,650 2,888 740 730 365 13,140 10 1 16 1 10 500
Notes:
1. Each 7 series FPGA slice contains four LUTs and eight flip-flops; only some slices can use their LUTs as distributed RAM or SRLs.
2. Each DSP slice contains a pre-adder, a 25 x 18 multiplier, an adder, and an accumulator.
3. Block RAMs are fundamentally 36 Kb in size; each block can also be used as two independent 18 Kb blocks.
4. Each CMT contains one MMCM and one PLL.
5.  Artix-7 FPGA Interface Blocks for PCI Express support up to x4 Gen 2.
6. Does not include configuration Bank 0.
7.  This number does not include GTP transceivers.
Table 3: Artix-7 FPGA Device-Package Combinations and Maximum I/Os
Package(!) CPG236 CSG324 CSG325 FTG256 SBG484 FGG484(2) FBG484() FGG676(3) FBG676() FFG1156
Size (mm) 10x 10 15x 15 15x 15 17 x 17 19x19 23 x23 23 x 23 27 x 27 27 x 27 35x35
Ball Pitch (mm) 0.5 0.8 0.8 1.0 0.8 1.0 1.0 1.0 1.0 1.0
/0 /0 110 110 /0 /0 110 110 /0 1o}
Device GTP GTP GTP GTP GTP GTP GTP GTP GTP GTP
HR®) HR®) HR®) HR®) HR®) HR®) HR®) HR® HR®) HR®)

XC7A15T 2 106 0 210 4 150 0 170 4 250
XC7A35T 2 106 0 210 4 150 0 170 4 250
XC7A50T 2 106 0 210 4 150 0 170 4 250
XC7A75T 0 210 0 170 4 285 8 300
XC7A100T 0 210 0 170 4 285 8 300
XC7A200T 4 285 4 285 8 400 16 500
Notes:

1. All packages listed are Pb-free. Some packages are available in Pb option.
2. Devices in FGG484 and FBG484 are footprint compatible.

3. Devices in FGG676 and FBG676 are footprint compatible.

4 HR = High-range 1/O with support for I/O voltage from 1.2V to 3.3V.
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Kintex-7 FPGA Feature Summary
Table 4: Kintex-7 FPGA Feature Summary by Device

Configurable Logic 3
Blocks (CLBS) Block RAM Blocks(®) Max
: Logic DSP 4 5 XADC | Total I/O
Device Cells Max Slices® CMTs® | PCle® | GTXs | Biocks | Banks® st
Slices() | Distributed 18Kb | 36 Kb | Max (Kb)
RAM (Kb)
XC7K70T 65,600 10,250 838 240 270 135 4,860 6 1 8 1 6 300
XC7K160T 162,240 25,350 2,188 600 650 325 11,700 8 1 8 1 8 400
XC7K325T 326,080 50,950 4,000 840 890 445 16,020 10 1 16 1 10 500
XC7K355T 356,160 55,650 5,088 1,440 1,430 715 25,740 6 1 24 1 6 300
XC7K410T 406,720 63,550 5,663 1,540 1,590 795 28,620 10 1 16 1 10 500
XC7K420T 416,960 65,150 5,938 1,680 1,670 835 30,060 8 1 32 1 8 400
XC7K480T 477,760 74,650 6,788 1,920 1,910 955 34,380 8 1 32 1 8 400
Notes:
1. Each 7 series FPGA slice contains four LUTs and eight flip-flops; only some slices can use their LUTs as distributed RAM or SRLs.
2. Each DSP slice contains a pre-adder, a 25 x 18 multiplier, an adder, and an accumulator.
3.  Block RAMs are fundamentally 36 Kb in size; each block can also be used as two independent 18 Kb blocks.
4. Each CMT contains one MMCM and one PLL.
5.  Kintex-7 FPGA Interface Blocks for PCI Express support up to x8 Gen 2.
6. Does not include configuration Bank 0.
7.  This number does not include GTX transceivers.
Table 5: Kintex-7 FPGA Device-Package Combinations and Maximum I/Os
Package(!) FBG484 FBG676( FFG676( FBG900(3) FFG900(3) FFG901 FFG1156
Size (mm) 23 x 23 27 x 27 27 x 27 31x31 31x31 31 x 31 35x 35
Ball Pitch
(mm) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
i 110 110 110 110 110 1o} 1o}
Device GTX GTX GTX GTX GTX GTX GTX
HR® | HPG) HR(® | HP®) HR® | HP®) HR® | HP®) HR® | HP®) HR® | HP®) HR® | HPG)
XC7K70T 4 185 | 100 200 | 100
XC7K160T 4 185 | 100 250 | 150 8 250 | 150
XC7K325T 250 | 150 8 250 | 150 16 | 350 | 150 16 | 350 | 150
XC7K355T 24 | 300 0
XC7K410T 250 | 150 8 250 | 150 16 | 350 | 150 16 | 350 | 150
XC7K420T 28 | 380 0 32 | 400 0
XC7K480T 28 | 380 0 32 | 400 0
Notes:

apwh =

All packages listed are Pb-free. Some packages are available in Pb option.
Devices in FBG676 and FFG676 are footprint compatible.

Devices in FBG900 and FFG900 are footprint compatible.

HR = High-range 1/0O with support for I/O voltage from 1.2V to 3.3V.

HP = High-performance 1/0O with support for I/O voltage from 1.2V to 1.8V.
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Virtex-7 FPGA Feature Summary
Table 6: Virtex-7 FPGA Feature Summary

Configurable Logic 4
Blocks (CLBs) Block RAM Blocks(®) Max
- (1 Logic DSP CMTs | PCle XADC | Totall/O 9
Device(! Cells Max Slices®) Max ® ® | GTX| GTH | GTZ | giocks | Banks( VS&E SLRs®
Slices(?) | Distributed 18 Kb | 36 Kb (Kb)
RAM (Kb)

XC7V585T 582,720 | 91,050 6,938 1,260 1,590 795 28,620 18 3 36 0 0 1 17 850 N/A
XC7V2000T | 1,954,560 | 305,400 21,550 2,160 2,684 | 1,292 | 46,512 24 4 36 0 0 1 24 1,200 4
XC7VX330T 326,400 | 51,000 4,388 1,120 1,500 750 27,000 14 2 0 28 0 1 14 700 N/A
XC7VX415T 412,160 | 64,400 6,525 2,160 1,760 880 31,680 12 2 0 48 0 1 12 600 N/A
XC7VX485T 485,760 | 75,900 8,175 2,800 2,060 | 1,030 | 37,080 14 4 56 0 0 1 14 700 N/A
XC7VX550T 554,240 | 86,600 8,725 2,880 2,360 | 1,180 | 42,480 20 2 0 80 0 1 16 600 N/A
XC7VX690T 693,120 | 108,300 10,888 3,600 2,940 | 1,470 | 52,920 20 3 0 80 0 1 20 1,000 N/A
XC7VX980T 979,200 | 153,000 13,838 3,600 3,000 | 1,500 | 54,000 18 3 0 72 0 1 18 900 N/A
XC7VX1140T | 1,139,200 | 178,000 17,700 3,360 3,760 | 1,880 | 67,680 24 4 0 96 0 1 22 1,100 4
XC7VH580T 580,480 | 90,700 8,850 1,680 1,880 940 33,840 12 2 0 48 8 1 12 600 2
XC7VH870T 876,160 | 136,900 13,275 2,520 2,820 | 1,410 | 50,760 18 3 0 72 16 1 6 300 3
Notes:
1. EasyPath™-7 FPGAs are also available to provide a fast, simple, and risk-free solution for cost reducing Virtex-7 T and Virtex-7 XT FPGA designs
2. Each 7 series FPGA slice contains four LUTs and eight flip-flops; only some slices can use their LUTs as distributed RAM or SRLs.
3. Each DSP slice contains a pre-adder, a 25 x 18 multiplier, an adder, and an accumulator.
4.  Block RAMs are fundamentally 36 Kb in size; each block can also be used as two independent 18 Kb blocks.
5.  Each CMT contains one MMCM and one PLL.
6.  Virtex-7 T FPGA Interface Blocks for PCI Express support up to x8 Gen 2. Virtex-7 XT and Virtex-7 HT Interface Blocks for PCI Express support up to x8 Gen 3, with the

exception of the XC7VX485T device, which supports x8 Gen 2.
Does not include configuration Bank 0.
This number does not include GTX, GTH, or GTZ transceivers.

9.  Super logic regions (SLRs) are the constituent parts of FPGAs that use SSI technology. Virtex-7 HT devices use SSI technology to connect SLRs with 28.05 Gb/s
transceivers.

© N

DS180 (v1.16.1) December 17, 2014 www.xilinx.com
Product Specification 4


http://www.xilinx.com

7 Series FPGAs Overview

& XILINX.
Table 7: Virtex-7 FPGA Device-Package Combinations and Maximum I/Os
Package(!) FFG1157 FFG1761( FHG1761(2) FLG1925
Size (mm) 35x35 42.5 x 42.5 45 x 45 45 x 45
Ball Pitch 1.0 1.0 1.0 1.0
Device GTX | GTH vo GTX |GTH Vo GTX | GTH Vo GTX Vo
HR® | HP®) HR®) | HP() HR®) | HP(4) HRG) HP(®)
XC7V585T 20 0 0 600 | 36 0 100 | 750
XC7V2000T 36 0 0 850 16 0 1,200
XC7VX330T 0 20 0 600 0 28 50 650
XC7VX415T 0 20 0 600
XC7VX485T | 20 0 0 600 | 28 0 0 700
XC7VX550T
XC7VX690T 0 20 0 600 0 36 0 850
XC7VX980T
XC7VX1140T
Notes:

1.

2.
3.
4

All packages listed are Pb-free. Some packages are available in Pb option.
Devices in FFG1761 and FHG1761 are footprint compatible.
HR = High-range 1/0 with support for I/O voltage from 1.2V to 3.3V.
HP = High-performance 1/O with support for I/O voltage from 1.2V to 1.8V.

Table 8: Virtex-7 FPGA Device-Package Combinations and Maximum I/Os - Continued

Package(!) FFG1158 FFG1926(2) FLG1926(2 FFG1927 FFG1928() FLG19280) FFG1930(4) FLG1930(4)
Size (mm) 35x35 45x 45 45x45 45x 45 45x 45 45x 45 45 x 45 45x 45
Ball Pitch 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1/0 o Vo Vo 1/0 Vo /0 /o
Device |GTX|GTH| jp |GTX|GTH| yp |GTX |GTH| yp |GTX|GTH| yp |GTX|GTH| yp |GTX|GTH| yp |GTX|GTH[ yp |GTX|GTH| 4p
®) ) ) ) ®) ) ®) )
XC7V585T
XC7V2000T
XC7VX330T
XC7VX415T | O | 48 | 350 0 | 48 | 600
XC7VX485T | 48 | 0 | 350 56 | 0 | 600 24 | 0 | 700
XC7VX550T | 0 | 48 | 350 0 | 80 | 600
XC7VX690T | O | 48 | 350 | O | 64 | 720 0 | 80 | 600 0 | 24 |1,000
XC7VX980T 0 | 64 | 720 0 | 72 | 480 0 | 24 | 900
XC7VX1140T 0 | 64 | 720 0 | 96 | 480 0 | 24 |1,100
Notes:

arwO=

All packages listed are Pb-free. Some packages are available in Pb option.
Devices in FFG1926 and FLG 1926 are footprint compatible.
Devices in FFG1928 and FLG 1928 are footprint compatible.
Devices in FFG1930 and FLG 1930 are footprint compatible.
HP = High-performance 1/0 with support for I/O voltage from 1.2V to 1.8V.

Table 9: Virtex-7 HT FPGA Device-Package Combinations and Maximum 1/Os

Package(!) FLG1155 HCG1155 FLG1931 FLG1932

Size (mm) 35x35 35x 35 45 x 45 45 x 45

Ball Pitch 1.0 1.0 1.0 1.0

Device GTH | GTZ vo GTH | GTZ vo GTH | GTZ vo GTH | GTZ vo
HP®R) HP( HP® HP®@

XC7VH580T 24 8 400 24 8 400 48 8 600
XC7VH870T 72 16 300
Notes:

1.
2.

All packages listed are Pb-free. Some packages are available in Pb option.
HP = High-performance 1/0O with support for I/O voltage from 1.2V to 1.8V.
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Stacked Silicon Interconnect (SSI) Technology

There are many challenges associated with creating high capacity FPGAs that Xilinx addresses with the SSI technology.
SSI technology enables multiple super logic regions (SLRs) to be combined on a passive interposer layer, using proven
manufacturing and assembly techniques from industry leaders, to create a single FPGA with more than ten thousand inter-
SLR connections, providing ultra-high bandwidth connectivity with low latency and low power consumption. There are two
types of SLRs used in Virtex-7 FPGAs: a logic intensive SLR used in the Virtex-7 T devices and a DSP/block
RAM/transceiver-rich SLR used in the Virtex-7 XT and HT devices. SSI technology enables the production of higher
capability FPGAs than traditional manufacturing methods, enabling the highest capacity and highest performance FPGAs
ever created to reach production more quickly and with less risk than would otherwise be possible. Thousands of super long
line (SLL) routing resources and ultra-high performance clock lines that cross between the SLRs ensure that designs span
seamlessly across these high-density programmable logic devices.

CLBs, Slices, and LUTs

Some key features of the CLB architecture include:

¢ Real 6-input look-up tables (LUTSs)
*  Memory capability within the LUT
* Register and shift register functionality

The LUTs in 7 series FPGAs can be configured as either one 6-input LUT (64-bit ROMs) with one output, or as two 5-input
LUTs (32-bit ROMs) with separate outputs but common addresses or logic inputs. Each LUT output can optionally be
registered in a flip-flop. Four such LUTs and their eight flip-flops as well as multiplexers and arithmetic carry logic form a
slice, and two slices form a configurable logic block (CLB). Four of the eight flip-flops per slice (one per LUT) can optionally
be configured as latches.

Between 25-50% of all slices can also use their LUTs as distributed 64-bit RAM or as 32-bit shift registers (SRL32) or as two
SRL16s. Modern synthesis tools take advantage of these highly efficient logic, arithmetic, and memory features.

Clock Management

Some of the key highlights of the clock management architecture include:

* High-speed buffers and routing for low-skew clock distribution
* Frequency synthesis and phase shifting
* Lows-jitter clock generation and jitter filtering

Each 7 series FPGA has up to 24 clock management tiles (CMTs), each consisting of one mixed-mode clock manager
(MMCM) and one phase-locked loop (PLL).

Mixed-Mode Clock Manager and Phase-Locked Loop

The MMCM and PLL share many characteristics. Both can serve as a frequency synthesizer for a wide range of frequencies
and as a jitter filter for incoming clocks. At the center of both components is a voltage-controlled oscillator (VCO), which
speeds up and slows down depending on the input voltage it receives from the phase frequency detector (PFD).

There are three sets of programmable frequency dividers: D, M, and O. The pre-divider D (programmable by configuration
and afterwards via DRP) reduces the input frequency and feeds one input of the traditional PLL phase/frequency
comparator. The feedback divider M (programmable by configuration and afterwards via DRP) acts as a multiplier because
it divides the VCO output frequency before feeding the other input of the phase comparator. D and M must be chosen
appropriately to keep the VCO within its specified frequency range. The VCO has eight equally-spaced output phases

(0°, 45°,90°, 135°, 180°, 225°, 270°, and 315°). Each can be selected to drive one of the output dividers (six for the PLL,
00 to 05, and seven for the MMCM, OO0 to O6), each programmable by configuration to divide by any integer from 1 to 128.

The MMCM and PLL have three input-jitter filter options: low bandwidth, high bandwidth, or optimized mode. Low-bandwidth
mode has the best jitter attenuation but not the smallest phase offset. High-bandwidth mode has the best phase offset, but
not the best jitter attenuation. Optimized mode allows the tools to find the best setting.
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MMCM Additional Programmable Features

The MMCM can have a fractional counter in either the feedback path (acting as a multiplier) or in one output path. Fractional
counters allow non-integer increments of 1/8 and can thus increase frequency synthesis capabilities by a factor of 8.

The MMCM can also provide fixed or dynamic phase shift in small increments that depend on the VCO frequency. At
1600 MHz, the phase-shift timing increment is 11.2 ps.

Clock Distribution

Each 7 series FPGA provides six different types of clock lines (BUFG, BUFR, BUFIO, BUFH, BUFMR, and the high-
performance clock) to address the different clocking requirements of high fanout, short propagation delay, and extremely low
skew.

Global Clock Lines

In each 7 series FPGA, 32 global clock lines have the highest fanout and can reach every flip-flop clock, clock enable, and
set/reset, as well as many logic inputs. There are 12 global clock lines within any clock region driven by the horizontal clock
buffers (BUFH). Each BUFH can be independently enabled/disabled, allowing for clocks to be turned off within a region,
thereby offering fine-grain control over which clock regions consume power. Global clock lines can be driven by global clock
buffers, which can also perform glitchless clock multiplexing and clock enable functions. Global clocks are often driven from
the CMT, which can completely eliminate the basic clock distribution delay.

Regional Clocks

Regional clocks can drive all clock destinations in their region. A region is defined as an area that is 50 1/0 and 50 CLB high
and half the chip wide. 7 series FPGAs have between six and twenty-four regions. There are four regional clock tracks in
every region. Each regional clock buffer can be driven from any of four clock-capable input pins, and its frequency can
optionally be divided by any integer from 1 to 8.

I/0 Clocks

I/O clocks are especially fast and serve only I/O logic and serializer/deserializer (SerDes) circuits, as described in the
I/O Logic section. The 7 series devices have a direct connection from the MMCM to the 1/O for low-jitter, high-performance
interfaces.

Block RAM

Some of the key features of the block RAM include:

e Dual-port 36 Kb block RAM with port widths of up to 72
e Programmable FIFO logic

*  Built-in optional error correction circuitry

Every 7 series FPGA has between 25 and 1,880 dual-port block RAMs, each storing 36 Kb. Each block RAM has two
completely independent ports that share nothing but the stored data.

Synchronous Operation

Each memory access, read or write, is controlled by the clock. All inputs, data, address, clock enables, and write enables are
registered. Nothing happens without a clock. The input address is always clocked, retaining data until the next operation. An
optional output data pipeline register allows higher clock rates at the cost of an extra cycle of latency.

During a write operation, the data output can reflect either the previously stored data, the newly written data, or can remain
unchanged.
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Programmable Data Width

Each port can be configured as 32K x 1, 16K x 2, 8K x 4, 4K x 9 (or 8), 2K x 18 (or 16), 1K x 36 (or 32), or 512 x 72 (or 64).
The two ports can have different aspect ratios without any constraints.

Each block RAM can be divided into two completely independent 18 Kb block RAMs that can each be configured to any
aspect ratio from 16K x 1 to 512 x 36. Everything described previously for the full 36 Kb block RAM also applies to each of
the smaller 18 Kb block RAMs.

Only in simple dual-port (SDP) mode can data widths of greater than 18 bits (18 Kb RAM) or 36 bits (36 Kb RAM) be
accessed. In this mode, one port is dedicated to read operation, the other to write operation. In SDP mode, one side (read
or write) can be variable, while the other is fixed to 32/36 or 64/72.

Both sides of the dual-port 36 Kb RAM can be of variable width.
Two adjacent 36 Kb block RAMs can be configured as one cascaded 64K x 1 dual-port RAM without any additional logic.

Error Detection and Correction

Each 64-bit-wide block RAM can generate, store, and utilize eight additional Hamming code bits and perform single-bit error
correction and double-bit error detection (ECC) during the read process. The ECC logic can also be used when writing to or
reading from external 64- to 72-bit-wide memories.

FIFO Controller

The built-in FIFO controller for single-clock (synchronous) or dual-clock (asynchronous or multirate) operation increments

the internal addresses and provides four handshaking flags: full, empty, almost full, and almost empty. The almost full and
almost empty flags are freely programmable. Similar to the block RAM, the FIFO width and depth are programmable, but the
write and read ports always have identical width.

First word fall-through mode presents the first-written word on the data output even before the first read operation. After the
first word has been read, there is no difference between this mode and the standard mode.

Digital Signal Processing — DSP Slice
Some highlights of the DSP functionality include:

e 25 x 18 two's complement multiplier/accumulator high-resolution (48 bit) signal processor
e Power saving pre-adder to optimize symmetrical filter applications
e Advanced features: optional pipelining, optional ALU, and dedicated buses for cascading

DSP applications use many binary multipliers and accumulators, best implemented in dedicated DSP slices. All 7 series
FPGAs have many dedicated, full custom, low-power DSP slices, combining high speed with small size while retaining
system design flexibility.

Each DSP slice fundamentally consists of a dedicated 25 x 18 bit two's complement multiplier and a 48-bit accumulator,
both capable of operating up to 741 MHz. The multiplier can be dynamically bypassed, and two 48-bit inputs can feed a
single-instruction-multiple-data (SIMD) arithmetic unit (dual 24-bit add/subtract/accumulate or quad 12-bit
add/subtract/accumulate), or a logic unit that can generate any one of ten different logic functions of the two operands.

The DSP includes an additional pre-adder, typically used in symmetrical filters. This pre-adder improves performance in
densely packed designs and reduces the DSP slice count by up to 50%. The DSP also includes a 48-bit-wide Pattern
Detector that can be used for convergent or symmetric rounding. The pattern detector is also capable of implementing
96-bit-wide logic functions when used in conjunction with the logic unit.

The DSP slice provides extensive pipelining and extension capabilities that enhance the speed and efficiency of many
applications beyond digital signal processing, such as wide dynamic bus shifters, memory address generators, wide bus
multiplexers, and memory-mapped /O register files. The accumulator can also be used as a synchronous up/down counter.
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Input/Output
Some highlights of the input/output functionality include:

* High-performance SelectlO technology with support for 1,866 Mb/s DDR3
* High-frequency decoupling capacitors within the package for enhanced signal integrity
* Digitally Controlled Impedance that can be 3-stated for lowest power, high-speed 1/0 operation

The number of 1/O pins varies depending on device and package size. Each I/O is configurable and can comply with a large
number of I/0 standards. With the exception of the supply pins and a few dedicated configuration pins, all other package pins
have the same I/O capabilities, constrained only by certain banking rules. The 1/O in 7 series FPGAs are classed as high
range (HR) or high performance (HP). The HR I/Os offer the widest range of voltage support, from 1.2V to 3.3V. The HP 1/Os
are optimized for highest performance operation, from 1.2V to 1.8V.

HR and HP 1/O pins in 7 series FPGAs are organized in banks, with 50 pins per bank. Each bank has one common Vo
output supply, which also powers certain input buffers. Some single-ended input buffers require an internally generated or an
externally applied reference voltage (Vrgg). There are two Vyeg pins per bank (except configuration bank 0). A single bank
can have only one Vggp voltage value.

Xilinx 7 series FPGAs use a variety of package types to suit the needs of the user, including small form factor wire-bond
packages for lowest cost; conventional, high performance flip-chip packages; and lidless flip-chip packages that balance
smaller form factor with high performance. In the flip-chip packages, the silicon device is attached to the package substrate
using a high-performance flip-chip process. Controlled ESR discrete decoupling capacitors are mounted on the package
substrate to optimize signal integrity under simultaneous switching of outputs (SSO) conditions.

I/O Electrical Characteristics

Single-ended outputs use a conventional CMOS push/pull output structure driving High towards Vg or Low towards
ground, and can be put into a high-Z state. The system designer can specify the slew rate and the output strength. The input
is always active but is usually ignored while the output is active. Each pin can optionally have a weak pull-up or a weak pull-
down resistor.

Most signal pin pairs can be configured as differential input pairs or output pairs. Differential input pin pairs can optionally be
terminated with a 100Q internal resistor. All 7 series devices support differential standards beyond LVDS: HT, RSDS,
BLVDS, differential SSTL, and differential HSTL.

Each of the I/Os supports memory I/O standards, such as single-ended and differential HSTL as well as single-ended SSTL
and differential SSTL. The SSTL I/O standard can support data rates of up to 1,866 Mb/s for DDR3 interfacing applications.

3-State Digitally Controlled Impedance and Low Power I/O Features

The 3-state Digitally Controlled Impedance (T_DCI) can control the output drive impedance (series termination) or can
provide parallel termination of an input signal to V¢ or split (Thevenin) termination to Veco/2. This allows users to
eliminate off-chip termination for signals using T_DCI. In addition to board space savings, the termination automatically
turns off when in output mode or when 3-stated, saving considerable power compared to off-chip termination. The I/Os also
have low power modes for IBUF and IDELAY to provide further power savings, especially when used to implement memory
interfaces.

I/0 Logic
Input and Output Delay

All inputs and outputs can be configured as either combinatorial or registered. Double data rate (DDR) is supported by all

inputs and outputs. Any input and some outputs can be individually delayed by up to 32 increments of 78 ps, 52 ps, or 39 ps
each. Such delays are implemented as IDELAY and ODELAY. The number of delay steps can be set by configuration and

can also be incremented or decremented while in use.

DS180 (v1.16.1) December 17, 2014 www.xilinx.com
Product Specification 9


http://www.xilinx.com

& XILINX. 7 Series FPGAs Overview

ISERDES and OSERDES

Many applications combine high-speed, bit-serial I/O with slower parallel operation inside the device. This requires a
serializer and deserializer (SerDes) inside the 1/O structure. Each I/O pin possesses an 8-bit IOSERDES (ISERDES and
OSERDES) capable of performing serial-to-parallel or parallel-to-serial conversions with programmable widths of 2, 3, 4, 5,
6, 7, or 8 bits. By cascading two IOSERDES from two adjacent pins (default from differential 1/0), wider width conversions
of 10 and 14 bits can also be supported. The ISERDES has a special oversampling mode capable of asynchronous data
recovery for applications like a 1.25 Gb/s LVDS 1/0O-based SGMII interface.

Low-Power Gigabit Transceivers
Some highlights of the Low-Power Gigabit Transceivers include:

e High-performance transceivers capable of up to 6.6 Gb/s (GTP), 12.5 Gb/s (GTX), 13.1 Gb/s (GTH), or 28.05 Gb/s
(GTZ) line rates depending on the family, enabling the first single device for 400G implementations.

e Low-power mode optimized for chip-to-chip interfaces.

e Advanced Transmit pre and post emphasis, receiver linear equalization (CTLE), and decision feedback equalization
(DFE) for long reach or backplane applications. Auto-adaption at receiver equalization and on-chip Eye Scan for easy
serial link tuning.

Ultra-fast serial data transmission to optical modules, between ICs on the same PCB, over the backplane, or over longer
distances is becoming increasingly popular and important to enable customer line cards to scale to 100 Gb/s and onwards
to 400 Gb/s. It requires specialized dedicated on-chip circuitry and differential I/O capable of coping with the signal integrity
issues at these high data rates.

The transceiver count in the 7 series FPGAs ranges from up to 16 transceiver circuits in the Artix-7 family, up to 32
transceiver circuits in the Kintex-7 family, and up to 96 transceiver circuits in the Virtex-7 family. Each serial transceiver is a
combined transmitter and receiver. The various 7 series serial transceivers use either a combination of ring oscillators and
LC tank or, in the case of the GTZ, a single LC tank architecture to allow the ideal blend of flexibility and performance while
enabling IP portability across the family members. The different 7 series family members offer different top-end data rates.
The GTP operates up to 6.6 Gb/s, the GTX operates up to 12.5 Gb/s, the GTH operates up to 13.1 Gb/s, and the GTZ
operates up to 28.05 Gb/s. Lower data rates can be achieved using FPGA logic-based oversampling. The serial transmitter
and receiver are independent circuits that use an advanced PLL architecture to multiply the reference frequency input by
certain programmable numbers up to 100 to become the bit-serial data clock. Each transceiver has a large number of user-
definable features and parameters. All of these can be defined during device configuration, and many can also be modified
during operation.

Transmitter

The transmitter is fundamentally a parallel-to-serial converter with a conversion ratio of 16, 20, 32, 40, 64, or 80. Additionally,
the GTZ transmitter supports up to 160 bit data widths. This allows the designer to trade-off datapath width for timing margin
in high-performance designs. These transmitter outputs drive the PC board with a single-channel differential output signal.
TXOUTCLK is the appropriately divided serial data clock and can be used directly to register the parallel data coming from
the internal logic. The incoming parallel data is fed through an optional FIFO and has additional hardware support for the
8B/10B, 64B/66B, or 64B/67B encoding schemes to provide a sufficient number of transitions. The bit-serial output signal
drives two package pins with differential signals. This output signal pair has programmable signal swing as well as
programmable pre- and post-emphasis to compensate for PC board losses and other interconnect characteristics. For
shorter channels, the swing can be reduced to reduce power consumption.

Receiver

The receiver is fundamentally a serial-to-parallel converter, changing the incoming bit-serial differential signal into a parallel
stream of words, each 16, 20, 32, 40, 64, or 80 bits. Additionally, the GTZ receiver supports up to 160 bit data widths. This
allows the FPGA designer to trade-off internal datapath width versus logic timing margin. The receiver takes the incoming
differential data stream, feeds it through programmabile linear and decision feedback equalizers (to compensate for PC
board and other interconnect characteristics), and uses the reference clock input to initiate clock recognition. There is no
need for a separate clock line. The data pattern uses non-return-to-zero (NRZ) encoding and optionally guarantees
sufficient data transitions by using the selected encoding scheme. Parallel data is then transferred into the FPGA logic using
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the RXUSRCLK clock. For short channels, the transceivers offers a special low power mode (LPM) to reduce power
consumption by approximately 30%.

Out-of-Band Signaling

The transceivers provide out-of-band (OOB) signaling, often used to send low-speed signals from the transmitter to the
receiver while high-speed serial data transmission is not active. This is typically done when the link is in a powered-down
state or has not yet been initialized. This benefits PCI Express and SATA/SAS applications.

Integrated Interface Blocks for PCI Express Designs
Highlights of the integrated blocks for PCI Express include:

e Compliant to the PCI Express Base Specification 2.1 or 3.0 (depending of family) with Endpoint and Root Port
capability

e Supports Gen1 (2.5 Gb/s), Gen2 (5 Gb/s), and Gen3 (8 Gb/s) depending on device family

* Advanced configuration options, Advanced Error Reporting (AER), and End-to-End CRC (ECRC) Advanced Error
Reporting and ECRC features

e Multiple-function and single root I/O virtualization (SR-IOV) support enabled through soft-logic wrappers or embedded
in the integrated block depending on family

All 7 series devices include at least one integrated block for PCI Express technology that can be configured as an Endpoint
or Root Port, compliant to the PCI Express Base Specification Revision 2.1 or 3.0. The Root Port can be used to build the
basis for a compatible Root Complex, to allow custom FPGA-to-FPGA communication via the PCI Express protocol, and to
attach ASSP Endpoint devices, such as Ethernet Controllers or Fibre Channel HBAs, to the FPGA.

This block is highly configurable to system design requirements and can operate 1, 2, 4, or 8 lanes at the 2.5 Gb/s, 5.0 Gb/s,
and 8.0 Gb/s data rates. For high-performance applications, advanced buffering techniques of the block offer a flexible
maximum payload size of up to 1,024 bytes. The integrated block interfaces to the integrated high-speed transceivers for
serial connectivity and to block RAMs for data buffering. Combined, these elements implement the Physical Layer, Data Link
Layer, and Transaction Layer of the PCI Express protocol.

Xilinx provides a light-weight, configurable, easy-to-use LogiCORE™ IP wrapper that ties the various building blocks (the
integrated block for PCI Express, the transceivers, block RAM, and clocking resources) into an Endpoint or Root Port
solution. The system designer has control over many configurable parameters: lane width, maximum payload size, FPGA
logic interface speeds, reference clock frequency, and base address register decoding and filtering.

Xilinx offers two wrappers for the integrated block: AX14-Stream and AXI4 (memory mapped). Note that legacy TRN/Local
Link is not available in 7 series devices for the integrated block for PCI Express. AXI4-Stream is designed for existing
customers of the integrated block and enables easy migration to AXI4-Stream from TRN. AXI4 (memory mapped) is
designed for Xilinx Platform Studio/EDK design flow and MicroBlaze™ processor based designs.

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

Configuration
There are many advanced configuration features, including:

* High-speed SPI and BPI (parallel NOR) configuration

*  Built-in MultiBoot and safe-update capability

*  256-bit AES encryption with HMAC/SHA-256 authentication

e Built-in SEU detection and correction

*  Partial reconfiguration

Xilinx 7 series FPGAs store their customized configuration in SRAM-type internal latches. The number of configuration bits

is between 17 Mb and 450 Mb, depending on device size and user-design implementation options. The configuration
storage is volatile and must be reloaded whenever the FPGA is powered up. This storage can also be reloaded at any time
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by pulling the PROGRAM_B pin Low. Several methods and data formats for loading configuration are available, determined
by the three mode pins.

The SPl interface (x1, x2, and x4 modes) and the BPI interface (parallel-NOR x8 and x16) are two common methods used
for configuring the FPGA. Users can directly connect an SPI or BPI flash to the FPGA, and the FPGA's internal configuration
logic reads the bitstream out of the flash and configures itself. The FPGA automatically detects the bus width on the fly,
eliminating the need for any external controls or switches. Bus widths supported are x1, x2, and x4 for SPI, and x8 and x16
for BPI. The larger bus widths increase configuration speed and reduce the amount of time it takes for the FPGA to start up
after power-on. Note that BPI is not supported in the CPG236 package used by the XC7A15T, XC7A35T, and XC7A50T.

In master mode, the FPGA can drive the configuration clock from an internally generated clock, or for higher speed
configuration, the FPGA can use an external configuration clock source. This allows high-speed configuration with the ease
of use characteristic of master mode. Slave modes up to 32 bits wide are also supported by the FPGA that are especially
useful for processor-driven configuration.

The FPGA has the ability to reconfigure itself with a different image using SPI or BPI flash, eliminating the need for an
external controller. The FPGA can reload its original design in case there are any errors in the data transmission, ensuring
an operational FPGA at the end of the process. This is especially useful for updates to a design after the end product has
been shipped. Customers can ship their products with an early version of the design, thus getting their products to market
faster. This feature allows customers to keep their end users current with the most up-to-date designs while the product is
already in the field.

The dynamic reconfiguration port (DRP) gives the system designer easy access to the configuration and status registers of
the MMCM, PLL, XADC, transceivers, and integrated block for PCI Express. The DRP behaves like a set of memory-mapped
registers, accessing and modifying block-specific configuration bits as well as status and control registers.

Encryption, Readback, and Partial Reconfiguration

In all 7 series FPGAs devices, the FPGA bitstream, which contains sensitive customer IP, can be protected with 256-bit AES
encryption and HMAC/SHA-256 authentication to prevent unauthorized copying of the design. The FPGA performs
decryption on the fly during configuration using an internally stored 256-bit key. This key can reside in battery-backed RAM
or in nonvolatile eFUSE bits.

Most configuration data can be read back without affecting the system's operation. Typically, configuration is an
all-or-nothing operation, but Xilinx 7 series FPGAs support partial reconfiguration. This is an extremely powerful and flexible
feature that allows the user to change portions of the FPGA while other portions remain static. Users can time-slice these
portions to fit more IP into smaller devices, saving cost and power. Where applicable in certain designs, partial
reconfiguration can greatly improve the versatility of the FPGA.

XADC (Analog-to-Digital Converter)

Highlights of the XADC architecture include:

e Dual 12-bit 1 MSPS analog-to-digital converters (ADCs)

* Upto 17 flexible and user-configurable analog inputs

*  On-chip or external reference option

e On-chip temperature (x4°C max error) and power supply (+1% max error) sensors
* Continuous JTAG access to ADC measurements

All Xilinx 7 series FPGAs integrate a new flexible analog interface called XADC. When combined with the programmable
logic capability of the 7 series FPGAs, the XADC can address a broad range of data acquisition and monitoring
requirements. For more information, go to: http://www.xilinx.com/ams.

The XADC contains two 12-bit 1 MSPS ADCs with separate track and hold amplifiers, an on-chip analog multiplexer (up to
17 external analog input channels supported), and on-chip thermal and supply sensors. The two ADCs can be configured to
simultaneously sample two external-input analog channels. The track and hold amplifiers support a range of analog input
signal types, including unipolar, bipolar, and differential. The analog inputs can support signal bandwidths of at least

500 KHz at sample rates of IMSPS. It is possible to support higher analog bandwidths using external analog multiplexer
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mode with the dedicated analog input (see UG480, 7 Series FPGAs and Zyng-7000 All Programmable SoC XADC Dual
12-Bit 1 MSPS Analog-to-Digital Converter User Guide).

The XADC optionally uses an on-chip reference circuit (+1%), thereby eliminating the need for any external active
components for basic on-chip monitoring of temperature and power supply rails. To achieve the full 12-bit performance of the
ADCs, an external 1.25V reference IC is recommended.

If the XADC is not instantiated in a design, then by default it digitizes the output of all on-chip sensors. The most recent
measurement results (together with maximum and minimum readings) are stored in dedicated registers for access at any
time via the JTAG interface. User-defined alarm thresholds can automatically indicate over-temperature events and
unacceptable power supply variation. A user-specified limit (for example, 100°C) can be used to initiate an automatic
powerdown.

EasyPath-7 FPGAs

EasyPath-7 FPGAs provide a fast, simple, and risk-free solution for cost reducing Kintex-7, Virtex-7 T, and Virtex-7 XT FPGA
designs. EasyPath-7 FPGAs support the same packages, speed grades, and match all Kintex-7 or Virtex-7 FPGA data
sheet specifications (in function and timing). With no re-engineering or re-qualification, EasyPath-7 FPGAs deliver the
lowest total product cost compared to any other FPGA cost-reduction solution.

7 Series FPGA Documentation

For more information about 7 series FPGAs, go to:

http://www.xilinx.com/support/index.html/content/xilinx/en/supportNav/silicon_devices/fpga/num-7-series.html

7 Series FPGA Ordering Information

Table 10 shows the speed and temperature grades available in the different device families. Some devices might not be
available in every speed and temperature grade.
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Table 10: 7 Series Speed Grade and Temperature Ranges

Speed Grade, Temperature Range, and Operating Voltage

Device .
Family Devices Commercial (C) Extended (E) Industrial (1)
0°C to +85°C 0°C to +100°C -40°C to +100°C
-3E (1.0V)
-2C (1.0V) -2 (1.0V)
Artix-7 All -2LE (1.0V or 0.9V)
-1C (1.0V) 11 (1.0V)
-1LI (0.95V)
-3E (1.0V)
-2C (1.0V) -2 (1.0V)
XC7K70T
-2LE (1.0V or 0.9V)
-1C (1.0V) -11 (1.0V)
Kintex-7 XC7K160T -3E (1.0V)
XC7K325T -2C (1.0V) -21 (1.0V)
XC7K355T
XCTKA10T -2LE (1.0V or 0.9V) -2L1 (0.95V)
XC7K420T
OTKABOT -1C (1.0V) 11 (1.0V)
-3E (1.0V)
-2C (1.0V) -21 (1.0V)
XC7Vv585T
-2LE (1.0V)
-1C (1.0V) -11 (1.0V)
Virtex-7 T
-2C (1.0V)
-2GE (1.0V)
XC7VvV2000T
-2LE (1.0V)
-1C (1.0V) 11 (1.0V)
XC7VX330T -3E (1.0V)
XC7VX415T -2C (1.0V) -21 (1.0V)
XC7VX485T
XC7VX550T -2LE (1.0V)
XC7VX690T -1C (1.0V) 11 (1.0V)
-2C (1.0V)
Virtex-7 XT XC7VX980T -2LE (1.0V)
-1C (1.0V) 11 (1.0V)
-2C (1.0V)
-2GE (1.0V)
XC7VX1140T
-2LE (1.0V)
-1C (1.0V) -11 (1.0V)
-2C (1.0V)
-2GE (1.0V)
Virtex-7 HT All
-2LE (1.0V)
-1C (1.0V)
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The Artix-7, Kintex-7, and Virtex-7 FPGA ordering information, shown in Figure 1, applies to all packages including Pb-Free.
Refer to the Package Marking section of UG475, 7 Series FPGAs Packaging and Pinout for a more detailed explanation of
the device markings.

Example: XC7K325T-2FBG900C

Device Type -IV— Temperature Range

C = Commercial (Tj = 0°C to +85°C)
Speed Grade E = Extended (Tj = 0°C to +100°C)
(-L1O, -L2®), -G20), -1, -2, -3) | = Industrial (Tj = -40°C to +100°C)

Number of Pins®

Pb-Free
Package Type
1) -L1 is the ordering code for the lower power, -1L speed grade.
2) -L2 is the ordering code for the lower power, -2L speed grade.
3) -G2 is the ordering code for the -2 speed grade devices with higher performance transceivers.
4) Some package names do not exactly match the number of pins present on that package.
See UG475: 7 Series FPGAs Packaging and Pinout User Guide for package details. DS180_01 090914

Figure 1: Ordering Information
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Revision History

The following table shows the revision history for this document:

Date Version Description of Revisions
06/21/10 1.0 Initial Xilinx release.
07/30/10 1.1 Added SHA-256 to authentication information. Updated Table 3, Table 5, Virtex-7 FPGA Device-

Package Combinations and Maximum 1/Os table (Virtex-7 T devices), and Table 7 with ball pitch
information and voltage bank information. Updated DSP and Logic Slice information in Table 6.
Updated Low-Power Gigabit Transceivers.

09/24/10 1.2 In General Description, updated 4.7 TMACS DSP to 5.0 TMACS DSP. In Table 1, added Note 1;
updated Peak DSP Performance for Kintex-7 and Virtex-7 families. In Table 2, updated CMT
information for XC7A175T and XC7A355T. In Table 4, replaced XC7K120T with XC7K160T and
replaced XC7K230T with XC7K325T—and updated corresponding information. Also added
XC7K355T, XC7K420T, and XC7K480T. In Table 5,replaced XC7K230T with XC7K325T. In Table 6,
updated XC7V450T Logic Cell, CLB, block RAM, and PCI information; updated XC7VX415T and
XC7VX690T PCI information; updated XC7V1500T, and XC7V2000T block RAM information; and
replaced XC7VX605T with XC7VX575T, replaced XC7VX895T with XC7VX850T, and replaced
XC7VX910T with XC7VX865T—and updated corresponding information. Updated Digital Signal
Processing — DSP Slice with operating speed of 640 MHz. Removed specific transceiver type from
Out-of-Band Signaling. In Virtex-7 FPGA Device-Package Combinations and Maximum I/Os table
(Virtex-7 T devices), replaced XC7VX605T with XC7VX575T and added table notes 2 and 3. In
Table 7, removed the FFG784 package for the XC7VX485T device; replaced XC7VX605T with
XC7VX575T; replaced XC7VX895T with XC7VX850T; and replaced XC7VX910T with XC7VX865T.

10/20/10 1.3 In Table 5, replaced XC7K120T with XC7K160T. Updated Digital Signal Processing — DSP Slice.

11/17/10 1.4 Updated maximum I/O bandwidth to 3.1 Tb/s in General Description. Updated Peak Transceiver Speed
for Virtex-7 FPGAs in Summary of 7 Series FPGA Features and in Table 1. Updated Peak DSP
Performance values in Table 1 and Digital Signal Processing — DSP Slice. In Table 5, updated
XC7K70T I/O information. In Table 6, added XC7VH290T, XC7VH580T, and XC7VH870T devices and
updated total I/0 banks information for the XC7V585T, XC7V855T, XC7V1500T, and XC7VX865T
devices. In Table 7, updated XC7VX415T, XC7VX485T, XC7VX690T, XC7VX850T, and XC7VX865T
device information. Added Table 9. Updated Low-Power Gigabit Transceivers information, including the
addition of the GTZ transceivers.

02/22/11 1.5 Updated Summary of 7 Series FPGA Features and the Low-Power Gigabit Transceivers highlights and
section. In Table 1, updated Kintex-7 FPGA, Artix-7 FPGA information. In Table 2, updated XC7A175T.
Also, updated XC7A355T. Added three Artix-7 FPGA packages to Table 3: SBG325, SBG484, and
FBG485, changed package from FGG784 to FBG784, and updated package information for
XC7A175T and XC7A355T devices. In Table 4, updated XC7K160T and added three devices:
XC7K355T, XC7K420T, and XC7K480T. In Table 5, updated XC7K70T package information and added
three devices: XC7K355T, XC7K420T, and XC7K480T. In Table 6, added note 1 (EasyPath FPGASs)
and updated note 7 to include GTZ transceivers. In Virtex-7 FPGA Device-Package Combinations and
Maximum I/Os table (Virtex-7 T devices), added two Virtex-7 FPGA packages: FHG1157 and
FHG1761, and updated XC7V1500T (no FFG1157) and XC7V2000T (no FFG1761) package
information and removed the associated notes. Added CLBs, Slices, and LUTs. Updated Input/Output.
Added EasyPath-7 FPGAs.

03/28/11 1.6 Updated General Description, Summary of 7 Series FPGA Features, Table 1, Table 2, Table 3, Table 4,
Table 5, Table 6, Table 7 (combined Virtex-7 T and XT devices in one table), and Table 9. Updated the
Low-Power Gigabit Transceivers highlights and section. Updated Block RAM, Integrated Interface
Blocks for PCI Express Designs, Configuration, Encryption, Readback, and Partial Reconfiguration,
XADC (Analog-to-Digital Converter), 7 Series FPGA Ordering Information, and EasyPath-7 FPGAs.

07/06/11 1.7 Updated General Description, Summary of 7 Series FPGA Features, Table 1, Table 2, Table 4, Table 6,
Table 7 and Table 9. Added Table 8. Added Stacked Silicon Interconnect (SSI) Technology. Updated
Transmitter, Configuration, and XADC (Analog-to-Digital Converter). Updated Figure 1.

09/13/11 1.8 Updated General Description, Table 1, Table 2, Table 3, Table 6, CLBs, Slices, and LUTs,
Configuration, and 7 Series FPGA Ordering Information.
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Date Version Description of Revisions

01/15/12 1.9 Updated General Description, Table 1, Table 2, Table 3, Table 4, Table 5, Table 6, Table 8, Table 9,
Block RAM, Digital Signal Processing — DSP Slice, Low-Power Gigabit Transceivers, Integrated
Interface Blocks for PCI Express Designs, Configuration, EasyPath-7 FPGAs, and 7 Series FPGA
Ordering Information.

03/02/12 1.10 Updated General Description, Table 3, and Table 10.

05/02/12 1.11 Updated Table 5, Table 7, Table 8, Low-Power Gigabit Transceivers, and 7 Series FPGA Ordering
Information. Added 7 Series FPGA Documentation.

10/15/12 1.12 Updated overview with Artix-7 SL and SLT devices. Updated Table 1, Table 2, Table 3, Table 6, Table 7,

Table 8, Table 9, and Table 10. Added Table 3. Updated Regional Clocks, Block RAM, Integrated
Interface Blocks for PCI Express Designs, Configuration, and 7 Series FPGA Ordering Information.

11/30/12 1.13 Updated notes in Table 2 and Table 10. Updated XADC (Analog-to-Digital Converter).

07/29/13 1.14 Removed SL and SLT devices. Updated General Description, Table 2, Table 3, notes in Table 4 and
Table 6, Regional Clocks, Input/Output, Low-Power Gigabit Transceivers, Integrated Interface Blocks
for PCI Express Designs, Configuration, and 7 Series FPGA Ordering Information. Removed previous
Table 3.

02/18/14 1.15 Changed document classification to Product Specification from Preliminary Product Specification.
Updated HR 1/O information for XC7A35T and XC7A50T in Table 3. Updated XC7VH870T 1/O
information in Table 6. Updated Table 9.

10/08/14 1.16 Added XC7A15T to Table 2 and Table 3. Removed HCG1931 and HCG1932 from Table 9. Updated
Input/Output Delay; Block RAM; Configuration; I/O Clocks; and Updated Table 10 and Figure 1.
12/17/14 1.16.1 Typographical edit.

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 notify you of updates to the Materials or to
product specifications. You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent. Certain
products are subject to the terms and conditions of Xilinx’s limited warranty, please refer to Xilinx’s Terms of Sale which can be viewed at
www.xilinx.com/legal.htm#tos; IP cores may be subject to warranty and support terms contained in a license issued to you by Xilinx. Xilinx
products are not designed or intended to be fail-safe or for use in any application requiring fail-safe performance; you assume sole risk and
liability for use of Xilinx products in such critical applications, please refer to XilinxX’s Terms of Sale which can be viewed at
www.xilinx.com/legal.htm#tos.

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.

DS180 (v1.16.1) December 17, 2014 www.xilinx.com
Product Specification 17


http://www.xilinx.com
www.xilinx.com/legal.htm#tos
www.xilinx.com/legal.htm#tos

& XILINX.

Kintex-7 FPGAs Data Sheet:

DC and AC Switching Characteristics

DS182 (v2.13) February 23, 2015

Product Specification

Introduction

Kintex®-7 FPGAs are available in -3, -2, -1, and -2L speed
grades, with -3 having the highest performance. The -2L
devices are screened for lower maximum static power and
can operate at lower core voltages for lower dynamic power.
The -2L industrial () temperature devices operate only at
Veeint = 0.95V. The -2L extended (E) temperature devices
can operate at either Voot = 0.9V or 1.0V. The -2LE
devices when operated at Vognt = 1.0V, and the -2LI
devices when operated at Voo nt = 0.95V, have the same
speed specifications as the -2 speed grade, except where
noted. When the -2LE devices are operated at

Veeint = 0.9V, the speed specifications, static power, and
dynamic power are reduced.

Kintex-7 FPGA DC and AC characteristics are specified in
commercial, extended, industrial, and military temperature
ranges. Except for the operating temperature range or
unless otherwise noted, all the DC and AC electrical

parameters are the same for a particular speed grade (that
is, the timing characteristics of a -1 speed grade military
device are the same as for a -1 speed grade commercial
device). However, only selected speed grades and/or
devices are available in each temperature range.

All supply voltage and junction temperature specifications
are representative of worst-case conditions. The
parameters included are common to popular designs and
typical applications.

Available device and package combinations can be found in:
e 7 Series FPGAs Overview (DS180)
e Defense-Grade 7 Series FPGAs Overview (DS185)

This Kintex-7 FPGA data sheet, part of an overall set of
documentation on the 7 series FPGAs, is available on the
Xilinx website at www.xilinx.com/7.

DC Characteristics
Table 1: Absolute Maximum Ratings (1)

Symbol ‘ Description Min Max Units
FPGA Logic
VeeINT Internal supply voltage -0.5 1.1 \
Veeaux Aucxiliary supply voltage -0.5 2.0 \Y
VeeBrAM Supply voltage for the block RAM memories -0.5 1.1 \Y
Veco Output dr?vers supply voltage for HR 1/O banks -0.5 3.6 Vv
Output drivers supply voltage for HP I/O banks -0.5 2.0 \Y
Vecaux_ 1o Auxiliary supply voltage -0.5 2.06 \
VRer Input reference voltage -0.5 2.0 \
I/0 input voltage for HR 1/O banks -040 |Vgco+0.55 V
V@O I/0 input voltage for HP 1/O banks -055 |Vgco+0.55 V
I/O input voltage (when Voo = 3.3V) for Vrer and differential I/O standards except |  —0.40 2.625 \Y
TMDS_33(5)
VeeBarT Key memory battery backup supply -0.5 2.0 \Y
GTX Transceiver
VmGTAavCe Analog supply voltage for the GTX transmitter and receiver circuits -0.5 1.1 \
VMGTAVTT Analog supply voltage for the GTX transmitter and receiver termination circuits -0.5 1.32 \Y
VMGTVCCAUX Auxiliary analog Quad PLL (QPLL) voltage supply for the GTX transceivers -0.5 1.935 \Y

© 2011-2015 Xilinx, Inc. XILINX, the Xilinx logo, Virtex, Kintex, Artix, Zyng, Spartan, ISE, Vivado and other designated brands included herein are trademarks of Xilinx in the
United States and other countries. All other trademarks are the property of their respective owners.
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Table 1: Absolute Maximum Ratings (1) (Cont'd)

Symbol Description Min Max Units
VMGTREFCLK GTX transceiver reference clock absolute input voltage -0.5 1.32 \
VGTAVTTRCAL éc?lilr%% supply voltage for the resistor calibration circuit of the GTX transceiver -0.5 1.32 \
VN Receiver (RXP/RXN) and Transmitter (TXP/TXN) absolute input voltage -0.5 1.26 Vv
IDCIN-FLOAT DC input current for receiver input pins DC coupled RX termination = floating - 14 mA
IDCIN-MGTAVTT DC input current for receiver input pins DC coupled RX termination = VygrayTT - 12 mA
IDCIN-GND DC input current for receiver input pins DC coupled RX termination = GND - 6.5 mA
IDCOUT-FLOAT DC output current for transmitter pins DC coupled RX termination = floating - 14 mA
IpcourmaTavTT | DC output current for transmitter pins DC coupled RX termination = ViygravTT - 12 mA
XADC
Veeane XADC supply relative to GNDADC -0.5 2.0 \Y
VREFP XADC reference input relative to GNDADC -0.5 2.0 \%
Temperature
Tste 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 ©) - +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.

o 0hwN

The lower absolute voltage specification always applies.

For 1/O operation, refer to the 7 Series FPGAs SelectlO Resources User Guide (UG471).
The maximum limit applies to DC signals. For maximum undershoot and overshoot AC specifications, see Table 4 and Table 5.
See Table 10 for TMDS_33 specifications.
For soldering guidelines and thermal considerations, see the 7 Series FPGA Packaging and Pinout Specification (UG475).

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

Symbol Description Min ‘ Typ ‘ Max Units
FPGA Logic
For -3, -2, -2LE (1.0V), -1, -1M devices: internal supply voltage 0.97 1.00 1.03 \Y
Veont® For -2LE (0.9V) devices: internal supply voltage 0.87 0.90 0.93 v
For -2LI (0.95V) devices: internal supply voltage 0.93 0.95 0.97 \Y
For -3, -2, -2LE (1.0V), -1, -1M devices: block RAM supply voltage 0.97 1.00 1.03 \Y
Veeerav® For -2LE (0.9V) devices: block RAM supply voltage 0.87 0.90 1.03 \
For -2LI (0.95V) devices: block RAM supply voltage 0.93 0.95 0.97 \Y
Vecaux Auxiliary supply voltage 1.71 1.80 1.89 \
Supply voltage for HR I/O banks 1.14 - 3.465 \
Veco@W®)
Supply voltage for HP 1/O banks 1.14 - 1.89 \Y
6 Auxiliary supply voltage when set to 1.8V 1.71 1.80 1.89 \Y
Vecaux 10 -
Auxiliary supply voltage when set to 2.0V 1.94 2.00 2.06 \
I/0 input voltage -0.20 - Veco+02| V
Vin® I/0 input voltage (when VCC% = 3.3V) for Vger and differential 1/0 -0.20 - 2.625 \'
standards except TMDS_33(®)
DS182 (v2.13).F.ebr.uary 23, 2015 www.xilinx.com Send Feedback
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Table 2: Recommended Operating Conditions (1)(2) (Cont’d)

Symbol Description Min Typ Max Units
(@) Maximum current through any pin in a powered or unpowered bank when - - 10 mA
IN forward biasing the clamp diode.
Veesart''9 Battery voltage 1.0 - 1.89 \Y
GTX Transceiver
Analog supply voltage for the GTX transceiver QPLL frequency range
<10.3125 GHz(12)(13) 0.97 1.0 1.08 \
Vmamavec!" ,
Analog supply voltage for the GTX transceiver QPLL frequency range
1.02 1.05 1.08 \
> 10.3125 GHz
VMGTAVTT(11) A_nalqg 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
(11)| Analog supply voltage for the resistor calibration circuit of the GTX
VMGTAVTTRCAL' | transceiver column 1.7 12 1.23 v
XADC
Veeabc XADC supply relative to GNDADC 1.71 1.80 1.89 \'%
VREFP Externally supplied reference voltage 1.20 1.25 1.30 \
Temperature
Junction temperature operating range for commercial (C) temperature 0 - 85 °C
devices
Junction temperature operating range for extended (E) temperature 0 - 100 °C
T; devices
Junction temperature operating range for industrial (I) temperature devices -40 - 100 °C
Junction temperature operating range for military (M) temperature devices -55 - 125 °C
Notes:
1. All voltages are relative to ground.
2. For the design of the power distribution system, consult the 7 Series FPGAs PCB Design and Pin Planning Guide (UG483).
3. Vgeint and Vecgram should be connected to the same supply.
4. Configuration data is retained even if Voo drops to OV.
5. Includes Vggp of 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V at +5%.
6. For more information, refer to the Vcaux |0 section of 7 Series FPGAs SelectlO Resources User Guide (UG471).
7. The lower absolute voltage specification always applies.
8. See Table 10 for TMDS_383 specifications.
9. Atotal of 200 mA per bank should not be exceeded.
10. VgeparT is required only when using bitstream encryption. If battery is not used, connect Vcgart to either ground or Vocaux-
11. Each voltage listed requires the filter circuit described in the 7 Series FPGAs GTX/GTH Transceivers User Guide (UG476).
12. For data rates < 10.3125 Gb/s, VygTavee should be 1.0V +3% for lower power consumption.
13. For lower power consumption, Vyygtavce should be 1.0V £3% over the entire CPLL frequency range.
Table 3: DC Characteristics Over Recommended Operating Conditions
Symbol Description Min Typ() Max | Units
VDRINT Data retention Vg Nt Voltage (below which configuration data might be lost) 0.75 - - \
VDRI Data retention Vcayyx voltage (below which configuration data might be lost) 1.5 - - \
IRerF VRer leakage current per pin - - 15 pA
I Input or output leakage current per pin (sample-tested) - - 15 A
Cin®@ Die input capacitance at the pad - - 8 pF
DS182 (v2.13).F.ebr.uary 23, 2015 www.xilinx.com Send Feedback
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Table 3: DC Characteristics Over Recommended Operating Conditions (Contd)

Symbol Description Min Typ() Max | Units

Pad pull-up (when selected) @ V| =0V, Voo = 3.3V 90 - 330 HA
Pad pull-up (when selected) @ V|y =0V, Vg = 2.5V 68 - 250 pA

lrpPU Pad pull-up (when selected) @ V=0V, Vg = 1.8V 34 - 220 pA
Pad pull-up (when selected) @ V| =0V, Voo = 1.5V 23 - 150 HA
Pad pull-up (when selected) @ V|y =0V, Vg = 1.2V 12 - 120 pA

e Pad pull-down (when selected) @ V| = 3.3V 68 - 330 pA
Pad pull-down (when selected) @ V| = 1.8V 45 - 180 HA

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

lgarT® Battery supply current - - 150 nA
Thevenin equivalent resistance of programmable input termination to Voco/2 28 40 55 Q
(UNTUNED_SPLIT_40)

Ry Term® Thevenin equivalent resistance of programmable input termination to Vcp/2 35 50 65 Q

- (UNTUNED_SPLIT_50)

Thevenin equivalent resistance of programmable input termination to Vco/2 44 60 83 Q
(UNTUNED_SPLIT_60)

n Temperature diode ideality factor - 1.010 - -

r Temperature diode series resistance - 2 - Q

Notes:

1. Typical values are specified at nominal voltage, 25°C.
This measurement represents the die capacitance at the pad, not including the package.

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

Table 4: V;y Maximum Allowed AC Voltage Overshoot and Undershoot for HR I/0 Banks(1)(2)

AC Voltage Overshoot % of Ul at -55°C to 125°C AC Voltage Undershoot % of Ul at -55°C to 125°C

-0.40 100

-0.45 61.7
Veeo + 0.55 100 0.5 058

-0.55 11.0
Veeo + 0.60 46.6 -0.60 4.77
Veeo + 0.65 21.2 —0.65 2.10
Veeo + 0.70 9.75 -0.70 0.94
Vceo +0.75 4.55 -0.75 0.43
Veeo + 0.80 2.15 -0.80 0.20
Veeo + 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.
2. The peak voltage of the overshoot or undershoot, and the duration above Vg + 0.20V or below GND — 0.20V, must not exceed the values

in this table.
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Table 5: V;y Maximum Allowed AC Voltage Overshoot and Undershoot for HP I/0 Banks(1)(2)

AC Voltage Overshoot % of Ul at -55°C to 125°C AC Voltage Undershoot % of Ul at -55°C to 125°C
Veeo + 0.55 100 -0.55 100
Vo + 0.60 50.00) -0.60 50.00)
Vo + 0.65 50.00) -0.65 50.00)
Vceo +0.70 47.0 -0.70 50.009)
Veeo +0.75 21.2 -0.75 50.009)
Vo + 0.80 9.71 -0.80 50.00)
Veeo + 0.85 4.51 -0.85 28.4
Veeo + 0.90 2.12 -0.90 12.7
Veeo + 0.95 1.01 -0.95 5.79

Notes:

1. Atotal of 200 mA per bank should not be exceeded.

2. The peak voltage of the overshoot or undershoot, and the duration above Vg + 0.20V or below GND — 0.20V, must not exceed the values
in this table.

3. For Ul lasting less than 20 ps.

Table 6: Typical Quiescent Supply Current

Speed Grade

Symbol Description Device 1.0V 0.95V 0.9V | Units
-3 -2/-2LE -1 -1M -2L1 -2LE
lccinTQ Quiescent Vont Supply current XC7K70T 241 241 241 N/A N/A 187 mA
XC7K160T 474 474 474 N/A 271 368 mA
XC7K325T 810 810 810 N/A 463 629 mA
XC7K355T 993 993 993 N/A 568 771 mA

XC7K410T 1080 1080 1080 N/A 618 838 mA
XC7K420T 1313 1313 1313 N/A 751 1019 mA

XC7K480T 1313 1313 1313 N/A 751 1019 mA

XQ7K325T N/A 810 810 810 N/A 629 mA
XQ7K410T N/A 1080 1080 1080 N/A 838 mA
lccoa Quiescent Vo supply current XC7K70T 1 1 1 N/A N/A 1 mA
XC7K160T 1 1 1 N/A 1 1 mA
XC7K325T 1 1 1 N/A 1 1 mA
XC7K355T 1 1 1 N/A 1 1 mA
XC7K410T 1 1 1 N/A 1 1 mA
XC7K420T 1 1 1 N/A 1 1 mA
XC7K480T 1 1 1 N/A 1 1 mA
XQ7K325T N/A 1 1 1 N/A 1 mA
XQ7K410T N/A 1 1 1 N/A 1 mA
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Table 6: Typical Quiescent Supply Current (Contd)

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V | Units
-3 -2/-2LE -1 -1M -2L1 -2LE
lccauxa Quiescent Vgcaux supply current XC7K70T 21 21 21 N/A N/A 21 mA
XC7K160T 40 40 40 N/A 36 40 mA
XC7K325T 68 68 68 N/A 61 68 mA
XC7K355T 75 75 75 N/A 67 75 mA
XC7K410T 85 85 85 N/A 76 85 mA
XC7K420T 99 99 99 N/A 89 99 mA
XC7K480T 99 99 99 N/A 89 99 mA
XQ7K325T N/A 68 68 68 N/A 68 mA
XQ7K410T N/A 85 85 85 N/A 85 mA
lccaux_loq | Quiescent Vocaux 1o supply current | XC7K70T N/A N/A N/A N/A N/A N/A mA
XC7K160T 2 2 2 N/A 1 2 mA
XC7K325T 2 2 2 N/A 1 2 mA
XC7K355T N/A N/A N/A N/A N/A N/A mA
XC7K410T 2 2 2 N/A 1 2 mA

XC7K420T N/A N/A N/A N/A N/A N/A mA
XC7K480T N/A N/A N/A N/A N/A N/A mA

XQ7K325T N/A 2 2 2 N/A 2 mA
XQ7K410T N/A 2 2 2 N/A 2 mA
lccBramq | Quiescent Vocogram supply current | XC7K70T 6 6 6 N/A N/A 6 mA
XC7K160T 14 14 14 N/A 8 14 mA
XC7K325T 19 19 19 N/A 10 19 mA
XC7K355T 31 31 31 N/A 17 31 mA
XC7K410T 34 34 34 N/A 19 34 mA
XC7K420T 41 41 41 N/A 23 41 mA
XC7K480T 41 41 41 N/A 23 41 mA
XQ7K325T N/A 19 19 19 N/A 19 mA
XQ7K410T N/A 34 34 34 N/A 34 mA

Notes:

1. Typical values are specified at nominal voltage, 85°C junction temperatures (T;) with single-ended SelectIO resources.

2. Typical values are for blank configured devices with no output current loads, no active input pull-up resistors, all I/O pins are 3-state and
floating.

3. Use the Xilinx Power Estimator (XPE) spreadsheet tool (download at www.xilinx.com/power) to estimate static power consumption for
conditions other than those specified.

Power-On/Off Power Supply Sequencing

The recommended power-on sequence is Vooint Vecerams Yecaux: Vecaux 10, @nd Ve to achieve minimum current
draw and ensure that the I/Os are 3-stated at power-on. The recommended power-off sequence is the reverse of the power-
on sequence. If Voo iyt and Veegram have the same recommended voltage levels then both can be powered by the same
supply and ramped simultaneously. If Vecauxs Vecaux 10, and Voo have the same recommended voltage levels then they
can be powered by the same supply and ramped simultaneously.

For Voo voltages of 3.3V in HR I/O banks and configuration bank O:
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* The voltage difference between Vo and Vocaux must not exceed 2.625V for longer than Tyccoovecaux for each
power-on/off cycle to maintain device reliability levels.

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

The recommended power-on sequence to achieve minimum current draw for the GTX transceivers is Veoin, VMGTAVCS

VMGTAVTT OR VMGTAVCC’ VCCINT’ VMGTAVTT' There is no recommended Sequencing for VMGTVCCAUX' Both VMGTAVCC and
Vceint €an be ramped simultaneously. The recommended power-off sequence is the reverse of the power-on sequence to
achieve minimum current draw.

If these recommended sequences are not met, current drawn from VygtayTT €an be higher than specifications during

power-up and

power-down.

e  When VMGTAVTT is powered before VMGTAVCC and VMGTAVTT - VMGTAVCC > 150 mV and VMGTAVCC < 0.7V, the
VmaTAVTT current draw can increase by 460 mA per transceiver during Vygtavce ramp up. The duration of the current
draw can be up to 0.3 X TygTavee (ramp time from GND to 90% of VygTavee)- The reverse is true for power-down.

e  When VMGTAVTT is powered before VCClNT and VMGTAVTT - VCCINT > 150 mV and VCClNT < 0.7V, the VMGTAVTT current
draw can increase by 50 mA per transceiver during Vgt famp up. The duration of the current draw can be up to
0.3 X TyceinT (ramp time from GND to 90% of V¢ nT)- The reverse is true for power-down.

There is no recommended sequence for supplies not shown.

Table 7 shows the minimum current, in addition to Igcq, that are required by Kintex-7 devices for proper power-on and
configuration. If the current minimums shown in Table 6 and Table 7 are met, the device powers on after all five supplies have
passed through their power-on reset threshold voltages. The FPGA must not be configured until after Vo nT is applied.

Once initialized and configured, use the Xilinx Power Estimator (XPE) spreadsheet tool (download at www.xilinx.com/power)
to estimate current drain on these supplies.

Table 7: Power-On Current for Kintex-7 Devices

Device IcciNTmIN lccauxmin lccomin Iccaux_1omiN lccerammin | Units
XC7K70T lccinTQ + 450 | lccauxa +40 | lccoq + 40 mA per bank | Igcoauxioq + 40 mA per bank | Icceramq + 40 mA
XC7K160T lcointQ + 550 | lccauxa + 50 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Iccgramvq + 40 mA
XC7K325T lcointq + 600 | lgcauxa + 80 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Igcgramvq + 40 mA
XC7K355T | lccintq + 1450 | Iccauxq + 109 | Iccoq + 40 mA per bank | Iccoauxioq + 40 mA perbank | lccgramvq + 81 mA
XC7K410T | lgointq + 1500 | Iccauxa + 125 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | lccgrama + 90 mA
XC7K420T | lgcintq + 2200 | Igcauxa + 180 | Iccoq + 40 mA per bank | Igcoauxioq + 40 mA per bank | Igcgramg + 108 | mA
XC7K480T | lceinTtq + 2200 | Iccauxq + 180 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA perbank | Iccgramg + 108 | mA
XQ7K325T Iccintq + 600 | lccauxa + 80 | lccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Iccgramg +40 | mA
XQ7K410T | lggint + 1500 | Igcauxa + 125 | Iccoq + 40 mA per bank | Iccoauxioq + 40 mA per bank | Igcerama + 90 mA
Table 8: Power Supply Ramp Time

Symbol Description Conditions Min Max Units
TvceinT Ramp time from GND to 90% of VooinT 0.2 50 ms
Tvcco Ramp time from GND to 90% of Vsco 0.2 50 ms
Tvccaux Ramp time from GND to 90% of Vecaux 0.2 50 ms
Tvccaux 10 Ramp time from GND to 90% of Vocaux 10 0.2 50 ms
TvCCBRAM Ramp time from GND to 90% of Vcceram 0.2 50 ms

T,=125°C() - 300
Tvccozvecaux | Allowed time per power cycle for Voo — Vecaux > 2-625V T, =100°C(") - 500 ms
T,=85°C(1) - 800
TmaTavee Ramp time from GND to 90% of VygTtavce 0.2 50 ms
TMGTAVTT Ramp time from GND to 90% of VygtavTT 0.2 50 ms
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Table 8: Power Supply Ramp Time (Contd)

Symbol Description Conditions Min Max Units
TMGTVCCAUX Ramp time from GND to 90% of VMGTVCCAUX 0.2 50 ms
Notes:

1. Based on 240,000 power cycles with nominal Vg of 3.3V or 36,500 power cycles with a worst case V¢ of 3.465V.

DC Input and Output Levels

Values for V|_and V| are recommended input voltages. Values for Ig, and loy are guaranteed over the recommended

operating conditions at the Vo and Vg test points. Only selected standards are tested. These are chosen to ensure that
all standards meet their specifications. The selected standards are tested at a minimum V¢ with the respective Vo and
Von voltage levels shown. Other standards are sample tested.

Table 9: SelectlO DC Input and Output Levels (1)(2)

/O Standard Vi ViH VoL Vou lou lon
V, Min V, Max V, Min V, Max V, Max V, Min mA mA

HSTL_I —0.300 | Vgpgr—0.100 | Vggr+0.100 |Vgeo + 0.300 0.400 Veoo — 0.400 8 -8
HSTL_I_12 —0.300 | Vgpgr—0.080 | Vger+0.080 |Vogo +0.300)  25% Voo 75% Veco 6.3 -6.3
HSTL_I_18 —0.300 | Vgpge—0.100 | Vggr+0.100 |Vgeo + 0.300 0.400 Veoo — 0.400 8 -8
HSTL_II —0.300 | Vgpgr—0.100 | Vggr+0.100 |Vgeo + 0.300 0.400 Veoo—0.400 | 16 -16
HSTL_II_18 —0.300 | Vgpge—0.100 | Vggr+0.100 |Vgeo + 0.300 0.400 Voo —0.400 | 16 -16
HSUL_12 —0.300 | Vpgr—0.130 | Vggp+0.130 |Vggo+0.300) 20% Vego 80% Vcco 0.1 -0.1
LVCMOS12 —0.300 | 35% Vgco 65% Veco | Veco + 0.300 0.400 Veoo — 0.400 | Note 3 | Note 3
LVCMOS15, -0.300 35% Veco 65% Veco | Veoo + 0.300)  25% Vo 75% Voco | Note 4 | Note 4
LVDCI_15
LVCMOST18, -0.300 | 35% Vgeo 65% Veco | Veco + 0.300 0.450 Veoo - 0.450 | Note 5 | Note 5
LvDCI_18
LVCMOS25 -0.300 0.700 1.700 Veco + 0.300 0.400 Vgco — 0.400 | Note 6 | Note 6
LVCMOS33 —-0.300 0.800 2.000 3.450 0.400 Vcco —0.400 | Note 6 | Note 6
LVTTL —-0.300 0.800 2.000 3.450 0.400 2.400 Note 7 | Note 7
MOBILE_DDR -0.300 | 20% V¢co 80% Voo |Voco +0.300)  10% Vego 90% Veco 0.1 -0.1
PCI33_3 —0.400 | 30% Vgco 50% Veco | Veoo + 0.5000  10% Veco 90% Veeo 1.5 0.5
SSTL12 —0.300 | Vggp—0.100 | Vggg+0.100 |Vego + 0.300 | Veco/2 —0.150|Vego/2 + 0.150| 14.25 | —14.25
SSTL135 —0.300 | Vgpgr—0.090 | Vggr+0.090 |Vgoo + 0.300|Veeo/2 - 0.150 | Voeo/2 +0.150)  13.0 | —13.0
SSTL135_R —0.300 | Vgpgr—0.090 | Vggr+0.090 |Vgeo + 0.300|Vego/2 —0.150 |Vego/2 +0.150| 8.9 -8.9
SSTL15 —0.300 | Vggg—0.100 | Vggg+0.100 |Vego + 0.300|Veeo/2 —0.175 | Vego/2 +0.175)  13.0 | —-13.0
SSTL15_R —0.300 | Vggr—0.100 | Vggr+0.100 |Vggo +0.300|Veeo/2 —0.175 | Vego/2 + 0175 8.9 -8.9
SSTL18_| —0.300 | Vgpgr—0.125 | Vggp+0.125 Voo + 0.300 | Vepo/2 — 0.470 | Vogo/2 + 0470, 8 -8
SSTL18_lI —0.300 | Vpge—0.125 | Vggp+0.125 |Vggo + 0.300|Veco/2 — 0.600 | Vogo/2 +0.600) 134 | —13.4
Notes:

©NDO AW~

Tested according to relevant specifications.
3.3V and 2.5V standards are only supported in HR I/O banks.
Supported drive strengths of 2, 4, 6, or 8 mA in HP I/O banks and 4, 8, or 12 mA in HR I/O banks.
Supported drive strengths of 2, 4, 6, 8, 12, or 16 mA in HP I/O banks and 4, 8, 12, or 16 mA in HR 1/O banks.

Supported drive strengths of 2, 4, 6, 8, 12, or 16 mA in HP 1/O banks and 4, 8, 12, 16, or 24 mA in HR 1/O banks.
Supported drive strengths of 4, 8, 12, or 16 mA

Supported drive strengths of 4, 8, 12, 16, or 24 mA
For detailed interface specific DC voltage levels, see the 7 Series FPGAs SelectlO Resources User Guide (UG471).
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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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LVDS DC Specifications (LVDS_25)

The LVDS_25 standard is available in the HR I/O banks. See the 7 Series FPGAs SelectlO Resources User Guide (UG471)
for more information.

Table 12: LVDS_25 DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
Vceo Supply Voltage 2.375 | 2,500 | 2.625 \
Vor Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 Y
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.700 - - Y

Differential Output Voltage: Rt = 100 Q across Q and Q signals 247 350 600 mV
Vobirr (Q-Q), Q=High

(Q-0Q), Q=High
Vocm Output Common-Mode Voltage Rt = 100 Q across Q and Q signals 1.000 | 1.250 | 1.425 \

Differential Input Voltage: 100 350 600 mV
VibIFr (Q-Q), Q=High

(Q-Q), Q=High
Viem Input Common-Mode Voltage 0.300 | 1.200 | 1.500 \'%
Notes:

1. Differential inputs for LVDS_25 can be placed in banks with V¢ levels that are different from the required level for outputs. Refer to the
7 Series FPGAs SelectlO Resources User Guide (UG471) for more information.

LVDS DC Specifications (LVDS)

The LVDS standard is available in the HP 1/O banks. See the 7 Series FPGAs SelectlO Resources User Guide (UG471) for
more information.

Table 13: LVDS DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
Veco Supply Voltage 1.710 | 1.800 | 1.890 \
VoH Output High Voltage for Q and Q Rt = 100 Q across Q and Q signals - - 1.675 \Y
VoL Output Low Voltage for Q and Q Rt = 100 Q across Q and Q signals 0.825 - - \Y

Differential Output Voltage: Rt = 100 Q across Q and Q signals 247 350 600 mV
Vobirr (Q-Q), Q=High

(Q-0Q), Q=High
Vocm Output Common-Mode Voltage Rt = 100 Q across Q and Q signals 1.000 | 1.250 | 1.425 \

Differential Input Voltage: Common-mode input voltage = 1.25V 100 350 600 mV
VioiFr (Q-Q), Q= High

(Q-Q), Q=High
Viem Input Common-Mode Voltage Differential input voltage = +350 mV 0.300 | 1.200 | 1.425 \
Notes:

1. Differential inputs for LVDS can be placed in banks with Vg levels that are different from the required level for outputs. Refer to the 7 Series
FPGAs SelectlO Resources User Guide (UG471) for more information.
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AC Switching Characteristics

All values represented in this data sheet are based on the speed specifications in the Vivado® Design Suite 2014.4 and
ISE® software 14.7 as outlined in Table 14.

Table 14: Kintex-7 FPGA Speed Specification Version By Device

Version In: Typical Veoint .
Device
ISE 14.7 | Vivado 2014.4 (Table 2)

1.10 1.12 1.0V XC7K70T, XC7K160T, XC7K325T, XC7K355T, XC7K410T, XC7K420T, XC7K480T
N/A 1.12 0.95V XC7K160T, XC7K325T, XC7K355T, XC7K410T, XC7K420T, XC7K480T

1.09 1.09 0.9v XC7K70T, XC7K160T, XC7K325T, XC7K355T, XC7K410T, XC7K420T, XC7K480T
1.05 1.08 1.0V XQ7K325T, XQ7K410T

1.05 1.07 0.9V XQ7K325T, XQ7K410T

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

Advance Product Specification

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

Preliminary Product Specification

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

Product Specification

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

Testing of AC Switching Characteristics

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

For more specific, more precise, and worst-case guaranteed data, use the values reported by the static timing analyzer and
back-annotate to the simulation net list. Unless otherwise noted, values apply to all Kintex-7 FPGAs.
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Speed Grade Designations

Since individual family members are produced at different times, the migration from one category to another depends
completely on the status of the fabrication process for each device. Table 15 correlates the current status of each Kintex-7
device on a per speed grade basis.

Table 15: Kintex-7 Device Speed Grade Designations

Device Speed Grade Designations
Advance Preliminary Production

XC7K70T -3, -2, -2LE(1.0V), -1, and -2LE (0.9V)
XC7K160T -3, -2, -2LE(1.0V), -2LI (0.95V), -1, and -2LE (0.9V)
XC7K325T -3, -2, -2LE(1.0V), -2LI (0.95V), -1, and -2LE (0.9V)
XC7K355T -3, -2, -2LE(1.0V), -2LI (0.95V), -1, and -2LE (0.9V)
XC7K410T -3, -2, -2LE(1.0V), -2LI (0.95V), -1, and -2LE (0.9V)
XC7K420T -3, -2, -2LE(1.0V), -2LI (0.95V), -1, and -2LE (0.9V)
XC7K480T -3, -2, -2LE(1.0V), -2LI (0.95V), -1, and -2LE (0.9V)
XQ7K325T -21, -2LE(1.0V), -11, -2LE(0.9V), and -1M
XQ7K410T -21, -2LE(1.0V), -11, -2LE(0.9V), and -1M

Production Silicon and Software Status

In some cases, a particular family member (and speed grade) is released to production before a speed specification is
released with the correct label (Advance, Preliminary, Production). Any labeling discrepancies are corrected in subsequent
speed specification releases.

Table 16 lists the production released Kintex-7 device, speed grade, and the minimum corresponding supported speed
specification version and software revisions. The software and speed specifications listed are the minimum releases

required for production. All subsequent releases of software and speed specifications are valid.

Table 16: Kintex-7 Device Production Software and Speed Specification Release

Speed Grade Designations
Device 1.0V 0.95V 0.9v
-3 -2/-2LE -1 -1M -2L1 -2LE

XC7K70T Vivado tools 2012.4 v1.08 N/A N/A Vivado tools 2012.4 v1.07
or ISE tools 14.2 v1.06 or ISE tools 14.3 v1.06

XC7K160T Vivado tools 2012.4 v1.08 N/A Vivado tools 2014.4 v1.12 Vivado tools 2012.4 v1.07
or ISE tools 14.2 v1.06 or ISE tools 14.3 v1.06

XC7K325T Vivado tools 2012.4 v1.08 N/A Vivado tools 2014.4 v1.12 Vivado tools 2012.4 v1.07
or ISE tools 14.2 v1.06 or ISE tools 14.3 v1.06

XC7K355T Vivado tools 2012.4 v1.08 N/A Vivado tools 2014.4 v1.12 Vivado tools 2012.4 v1.07
or ISE tools 14.2 v1.06 or ISE tools 14.3 v1.06

XC7K410T Vivado tools 2012.4 v1.08 N/A Vivado tools 2014.4 v1.12 Vivado tools 2012.4 v1.07
or ISE tools 14.2 v1.06 or ISE tools 14.3 v1.06

XC7K420T Vivado tools 2012.4 v1.08 N/A Vivado tools 2014.4 v1.12 Vivado tools 2012.4 v1.07
or ISE tools 14.2 v1.06 or ISE tools 14.3 v1.06

XC7K480T Vivado tools 2012.4 v1.08 N/A Vivado tools 2014.4 v1.12 Vivado tools 2012.4 v1.07
or ISE tools 14.2 v1.06 or ISE tools 14.3 v1.06

XQ7K325T N/A Vivado tools 2013.1 v1.04 N/A Vivado tools 2013.1 v1.04
or ISE tools 14.5 v1.04 or ISE tools 14.5 v1.04

XQ7K410T N/A Vivado tools 2013.1 v1.04 N/A Vivado tools 2013.1 v1.04
or ISE tools 14.5 v1.04 or ISE tools 14.5 v1.04
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Selecting the Correct Speed Grade and Voltage in the Vivado Tools
It is important to select the correct device speed grade and voltage in the Vivado tools for the device that you are selecting.

To select the 1.0V speed specifications in the Vivado tools, select the Kintex-7 or Defense Grade Kintex-7Q sub-family,
and then select the part name that is the device name followed by the package name followed by the speed grade. For
example, select the xc7k325tffg900-3 part name for the XC7K325T device in the FFG900 package and -3 (1.0V) speed
grade or select the xc7k325tffg900-2L part name for the XC7K325T device in the FFG900 package and -2LE (1.0V) speed
grade.

To select the -2LI (0.95V) speed specifications in the Vivado tools, select the Kintex-7 sub-family and then select the part
name that is the device name followed by an i followed by the package name followed by the speed grade. For example,
select the xc7k325tiffg900-2L part name for the XC7K325T device in the FFG900 package and -2LI (0.95V) speed grade.
The -2LI (0.95V) speed specifications are not supported in the ISE tools.

To select the -2LE (0.9V) speed specifications in the Vivado tools, select the Kintex-7 Low Voltage or Defense Grade
Kintex-7Q Low Voltage sub-family, and then select the part name that is the device name followed by an /followed by the
package name followed by the speed grade. For example, select the xc7k325tIffg900-2L part name for the XC7K325T
device in the FFG900 package and -2LE (0.9V) speed grade.

A similar part naming convention applies to the speed specifications selection in the ISE tools for supported devices. See
Table 16 for the subset of 7 series FPGAs supported in the ISE tools.
Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in Kintex-7
devices. The numbers reported here are worst-case values; they have all been fully characterized. These values are subject
to the same guidelines as the AC Switching Characteristics, page 11. In each table, the 1/0O bank type is either High
Performance (HP) or High Range (HR).

Table 17: Networking Applications Interface Performances

1o Speed Grade
Description Bank 1.0V 0.95V 0.9V | Units
TvPe T g [ 2m2E| 4 2L | -2LE
SDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 8) HR 710 710 625 710 625 Mb/s
HP 710 710 625 710 625 Mb/s
DDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 14) HR 1250 1250 950 1250 950 Mb/s
HP 1600 1400 1250 1400 1250 Mb/s

SDR LVDS receiver (SFI-4.1)(1) HR 710 710 625 710 625 Mb/s
HP 710 710 625 710 625 Mb/s
DDR LVDS receiver (SPI-4.2)(1) HR 1250 1250 950 1250 950 Mb/s

HP 1600 1400 1250 1400 1250 Mb/s

Notes:

1. LVDS receivers are typically bounded with certain applications where specific dynamic phase-alignment (DPA) algorithms dominate
deterministic performance.
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Table 18: Maximum Physical Interface (PHY) Rate for Memory Interfaces IP available with the Memory Interface
Generator (FFG and RF Packages)(1)(?)

Speed Grade
opemory '/‘?rfpae“k Vecaux 1o 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2L1 -2LE
4:1 Memory Controllers
HP 2.0V 1866(3) 1866(3) 1600 1066 1600 1333 Mb/s
DDR3 HP 1.8V 1600 1333 1066 800 1333 1066 Mb/s
HR N/A 1066 1066 800 800 1066 800 Mb/s
HP 2.0V 1600 1600 1333 1066 1600 1066 Mb/s
DDR3L HP 1.8V 1333 1066 800 800 1066 800 Mb/s
HR N/A 800 800 667 N/A 800 667 Mb/s
HP 2.0V 800 800 800 667 800 800 Mb/s
DDR2 HP 1.8V 800 800 800 667 800 800 Mb/s
HR N/A 800 800 800 533 800 800 Mb/s
HP 2.0V 800 667 667 550 667 533 MHz
RLDRAM Il HP 1.8V 550 500 450 400 500 450 MHz
HR N/A N/A
2:1 Memory Controllers
HP 2.0V 1066 1066 800 667 1066 800 Mb/s
DDR3 HP 1.8V 1066 1066 800 667 1066 800 Mb/s
HR N/A 1066 1066 800 667 1066 800 Mb/s
HP 2.0V 1066 1066 800 667 1066 800 Mb/s
DDR3L HP 1.8V 1066 1066 800 667 1066 800 Mb/s
HR N/A 800 800 667 N/A 800 667 Mb/s
HP 2.0V 667
DDR2 HP 1.8V 800 800 800 667 800 800 Mb/s
HR N/A 533
HP 2.0V
QDR 114 P Py 550 500 450 300 500 450 MHz
HR N/A 500 450 400 300 450 400 MHz
HP 2.0V
RLDRAM I HP 1.8V 533 500 450 400 500 450 MHz
HR N/A
HP 2.0V 667 667 667 533 667 667 Mb/s
LPDDR2 HP 1.8V 667 667 667 533 667 667 Mb/s
HR N/A 667 667 667 533 667 667 Mb/s
Notes:

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

3. For designs that require > 1800 Mb/s, contact Xilinx Technical Support and open a WebCase.

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 19: Maximum Physical Interface (PHY) Rate for Memory Interfaces IP available with the Memory Interface
Generator (FBG Packages)(1)(2)

Speed Grade
Memory I/0 Bank 3 .
Standard Type Veeaux_10® 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2LI -2LE
4:1 Memory Controllers
DDR3 HP N/A 1333 1066 800 800 1066 800 Mb/s
HR N/A 1066 800 800 800 800 800 Mb/s
HP N/A 1066 800 667 667 800 667 Mb/s
DDR3L
HR N/A 800 800 667 N/A 800 667 Mb/s
DDR2 HP N/A 800 800 800 667 800 800 Mb/s
HR N/A 800 667 667 533 667 667 Mb/s
HP N/A 550 500 450 350 500 450 MHz
RLDRAM IlI
HR N/A N/A
2:1 Memory Controllers
DDR3 HP N/A 1066 1066 800 667 1066 800 Mb/s
HR N/A 1066 800 800 667 800 800 Mb/s
HP N/A 1066 800 667 667 800 667 Mb/s
DDR3L
HR N/A 800 800 667 N/A 800 667 Mb/s
DDR2 HP N/A 800 800 800 667 800 800 Mb/s
HR N/A 800 667 667 533 667 667 Mb/s
HP N/A 550 500 450 300 500 450 MHz
QDR 11+
HR N/A 450 400 350 300 400 350 MHz
HP N/A
RLDRAM II 533 500 450 400 500 450 MHz
HR N/A
HP N/A 667 667 667 400 667 667 Mb/s
LPDDR2
HR N/A 667 667 533 400 667 533 Mb/s
Notes:

1. VRggr tracking is required. For more information, see the 7 Series FPGAs Memory Interface Solutions User Guide (UG586).
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

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 20 (high-range 10B (HR)) and Table 21 (high-performance IOB (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 20: 10B High Range (HR) Switching Characteristics

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/O Standard 1.0V 0.95V | 0.9V 1.0V 0.95V|0.9v 1.0V 0.95V | 0.9v Units
-2/ -2/ -2/
3 20 am | eu 2t 3 2L 1 am| 2u 2tE) 3| 2T 1AM 2Ll |-2LE

LVTTL S4 131 142 | 1.64|1.64 | 1.42 | 1.51 |3.77 | 3.90 | 4.00 | 4.00| 3.90 | 4.13 | 3.52 |3.67 | 3.86 | 3.86 | 3.67 | 3.85 | ns
LVTTL S8 1.31]1.42|164|164| 1.42 | 151|350 3.64 |3.73/3.73| 3.64 | 3.86 | 3.26|3.40 3.60 |3.60 | 3.40 | 3.58 | ns
LVTTL_S12 131|142 164|164 | 1.42 | 151 |3.49 | 362 |3.72|3.72| 3.62 | 3.84 | 3.24 |3.39| 3.58 | 3.58 | 3.39 | 3.56 | ns
LVTTL S16 131|142 164|164| 1.42 | 151|303 317|326 /3.26| 317 | 3.39 279|293 3.13|3.13| 2.93 | 3.11 | ns
LVTTL_S24 131|142 164|164 | 1.42 | 151 |3.25 | 3.39 |3.48 | 3.48 | 3.39 | 3.61 |3.01 |3.15 3.35 3.35| 3.15 | 3.33 | ns
LVTTL F4 131|142 164 164] 142 | 151|322 336 |3.45|3.45| 3.36 | 3.58 | 2.98|3.12/3.32|3.32| 312 | 3.30 | ns
LVTTL F8 131|1.42|164|164| 1.42 | 151|271 2.84 |2.932.93| 2.84 | 3.06 | 2.46|2.61 2.80|2.80| 2.61 |2.78 | ns
LVTTL_F12 131|142 164 164] 142 151|269 282|202 2.92| 2.82 | 3.05 |2.44|259 279|279 259 |2.77 | ns
LVTTL F16 131|142 164|164| 1.42 | 151|257 | 2.85|3.153.15| 2.85 | 2.88 | 2.33|2.613.02|3.02| 2.61 | 2.60 | ns
LVTTL_F24 131|142 164 164| 142 151|241 264 |289|3.04| 264 | 2.94 | 216|241 2.76 |2.91 | 2.41 | 2.66 | ns
LVDS_25 064|068 080|087 | 068 | 0.83|1.36 | 1.47 | 1.55|1.55| 1.47 |1.58 | 1.11 |1.24|1.41|1.41| 124 | 130 | ns
MINI_LVDS_25 | 0.68 | 0.70 | 0.79 | 0.87 | 0.70 | 0.83 | 1.36 | 1.47 | 1.55 |1.55| 1.47 | 1.59 |1.11 | 1.24 | 1.41|1.41| 124 | 1.31 | ns
BLVDS_25 0.65|0.69|0.80|0.85| 0.69 | 0.83|1.83 | 2.02 |2.20 257 | 2.02 |2.16 | 1.59 |1.79| 2.07 | 2.44| 179 | 1.88 | ns
RSDS_25

ool nony | 063 0.68 079 087 | 0.68 | 0.83 136 148 155 155 1.48 1.59 111124 141 141|124 131 ns
PPDS_25 0.65|0.69|0.80 | 0.87 | 0.69 | 0.83|1.36 | 1.49 | 1.58 | 1.58 | 1.49 | 1.59 | 1.1 |1.25 1.45|1.45| 1.25 | 1.31 | ns
TMDS_33 072|076 086|090 | 076 | 0.83|1.43 | 1.54 |1.60|1.60| 1.54 |1.70 | 1.18 |1.31|1.47 | 1.47| 131 | 1.42 | ns
PCI33 3 1.28|1.41]165|165| 1.41 |1.50 | 2.71 | 3.08 |3.52|3.52| 3.08 | 3.42 |2.46|2.84 339 |3.39| 2.84 | 3.14 | ns
HSUL 12 S 0.63|0.64 | 0.71|0.85| 0.64 | 0.79 | 1.77 | 1.90 | 2.00 | 2.00| 1.90 |2.13|1.52|1.67|1.86|1.86| 1.67 | 1.85| ns
HSUL 12 F 063064071085 064 | 0.79]1.26 | 1.40 |1.50 | 1.50 | 1.40 | 1.61 | 1.01 |1.16|1.37|1.37| 1.16 | 1.33 | ns
?Z'FE—HSU'—— 058 | 0.61|0.70 | 0.84 | 061 081 155 1.68|1.78|1.78| 1.68 |1.92 1.30 | 1.45|1.65|1.65| 1.45 | 1.64 | ns
1D2'F,F:—HSU'-— 058 | 0.61|0.70 | 0.84 | 061 081 1.6 1.28 |1.35(1.35| 1.28 |1.50 |0.92 |1.04|1.21|1.21| 1.04 | 122]| ns
MOBILE_DDR_S | 0.64 | 0.66 | 0.74 | 0.74 | 0.66 | 0.89 | 2.58 | 2.91 |3.31 |3.31 | 2.91 | 1.95 |2.33 | 2.68 3.17 |3.17 | 2.68 | 1.67 | ns
MOBILE_DDR_F | 0.64 | 0.66 | 0.74 | 0.74 | 0.66 | 0.89 | 1.91 | 2.13 | 2.36 | 2.36 | 2.13 | 1.69 | 1.66 | 1.89 | 2.23 |2.23| 1.89 | 1.41 | ns
B'E'):E—QAOB”-E— 0.63 | 0.66 | 0.75|0.75 | 0.66 | 0.79 | 2.51 | 2.84 |3.24 |3.24| 2.84 |1.95|2.26 2.61|3.10|3.10| 2.61 | 1.67 | ns
DFF-MOBILE_ | 063 | 0.66 | 0.75|0.75 | 0.66 | 0.79|1.89 | 2.11 |2.34 |2.34| 211 |1.72 | 1.64 |1.88 2.21 221  1.88 | 1.44 ns
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Table 20: 10B High Range (HR) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
/O Standard 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9v Units
3 2L 4 am| 2w 2te) 3 20 4 am| 2w 2tE 3 2R 4 [ am| 20 -2LE
HSTL_I_S 0.61]0.64 |0.73|0.84 | 0.64 | 0.79|1.55| 1.69 | 1.80 1.80| 1.69 | 1.91|1.30|1.46 | 1.67 | 1.67| 1.46 | 1.63 | ns
HSTL_ILS 0.61|0.64|0.73|0.84 | 0.64 | 078 |1.21| 1.34 | 1.43]1.61 1.34 |1.70 | 0.96 |1.11]1.30 | 1.47| 1.11 | 1.42 | ns

HSTL_I_18_S 0.64 | 0.67 | 0.76 | 0.85 | 0.67 [0.79 |1.28|1.39 |1.45|1.45| 1.39 |1.58 |1.04|1.16|1.311.32| 1.16 | 1.30 | ns
HSTL_II_18_S 0.64 | 0.67 | 0.76 | 0.85 | 0.67 [0.79 |1.18 | 1.31 |1.40|1.57| 1.31 |1.69|0.93|1.08|1.27 |1.44| 1.08 | 1.41 | ns
DIFF_HSTL_I_S | 0.63|0.67 |0.77 |0.84 | 0.67 |0.78 |1.42 | 154 |161|1.78| 1.54 | 184 /117 |1.31|148|1.65| 1.31 |1.56 | ns
DIFF_HSTL_II_S | 0.63 | 0.67 | 0.77 | 0.84 | 0.67 |0.79 |1.15| 124|127 |1.61| 1.24 | 1.78 091 1.01|1.14|1.47| 1.01 |1.50 | ns

?éF';—HST'-—'— 065 0.69 /078 |0.84| 0.69 | 0.79 | 1.27 | 1.38 |1.43|1.45 1.38 | 1.67|1.03|1.14/1.30 |1.32| 1.14 |1.39 | ns
?éFg—HST'——”— 065 0.69 /078 |0.85| 0.69 | 0.81 |1.14|1.23 126|157 123 | 1.72|0.90 1.00 1.13 | 1.44| 1.00 | 1.44 | ns
HSTL | F 061 064|073 084 064 | 079|1.10|1.19 123 1.31| 119 |1.41|085|0.96|1.10|1.18| 0.96 | 1.13| ns
HSTL Il F 061064073084 064 | 0.78]1.05| 1.18 |1.281.31| 1.18 | 1.42 | 0.80 | 0.95 1.15|1.18| 0.95 | 1.14 | ns

HSTL_I_18_F 0.64 | 0.67 | 0.76 | 0.85| 0.67 [0.79 |1.05|1.18 |1.28|1.36| 1.18 |1.44/0.80|0.95|1.15|1.22| 0.95 | 1.16 | ns
HSTL_Il_18_F 0.64 | 0.67 | 0.76 | 0.85 | 0.67 [0.79 |1.03|1.14|1.23|1.32| 1.14 |1.42|0.78|0.90|1.10|1.19| 0.90 | 1.14 | ns
DIFF_HSTL_I_F | 0.63|0.67 |0.77 |0.84 | 0.67 |0.78 |1.09 | 1.18 |1.22|1.31| 1.18 | 1.48 1 0.84|0.95/1.09|1.18| 095 | 1.20 | ns
DIFF_HSTL_II_F | 0.63 | 0.67 | 0.77 | 0.84 | 0.67 | 0.79 |1.02 | 1.11 |1.14|1.31| 1.11 | 1.48|0.77/0.88|1.01|1.18| 0.88 | 1.20 | ns

?E';F';HST'-*L 0.65 | 0.69 | 0.78 | 0.84 | 0.69 | 0.79 | 1.08 | 1.17 |1.21 | 1.36 | 1.17 | 1.48 | 0.83 |0.94|1.07 | 1.22| 0.94 | 1.20 | ns
?E';F';HST'-JL 0.65 | 0.69 | 0.78 | 0.85 | 0.69 | 0.81 | 1.01 | 1.10 |1.13 1.32| 1.10 | 1.48 | 0.76 |0.87|1.00 | 1.19| 0.87 | 1.20 | ns

LVCMOS33_S4 |1.31|1.40|1.60|1.60| 1.40 | 1.54|3.77 | 3.90 |4.00|4.00| 3.90 | 4.13 |3.52 |3.67|3.86 |3.86| 3.67 | 3.85| ns
LVCMOS33_S8 |1.31|1.40|1.60|1.60| 1.40 | 1.54 |3.49|3.62 |3.72|3.72| 3.62 | 3.84 |3.24 3.39|3.58 |3.58| 3.39 | 3.56 | ns
LVCMOS33_S12 | 1.31|1.40 |1.60|1.60| 1.40 | 154 |3.05|3.18 |3.28|3.28 | 3.18 | 3.41 1 2.80(2.95|3.15|3.15| 295 | 3.13 | ns
LVCMOS33_S16 | 1.31|1.40 |1.60 | 1.60 | 1.40 | 1.54 |3.06 | 3.43 |3.88|3.88| 3.43 |3.72/2.81|3.20|3.75|3.75| 3.20 | 3.44 | ns
LVCMOS33_F4 |1.31|1.40|1.60|1.60| 1.40 | 1.54|3.22|3.36 |3.45|3.45| 3.36 | 3.58 |2.98 3.12|3.32|3.32| 3.12 | 3.30 | ns
LVCMOS33_F8 |1.31|1.40|1.60|1.60| 1.40 | 154 |2.71|284 293|293 | 2.84 | 3.06 2.46|2.61/2.80(2.80| 2.61 |2.78 | ns
LVCMOS33_F12 | 1.31 |1.40 | 1.60 | 1.60 | 1.40 | 1.54 | 2,57 | 2.85 |3.15|3.15| 2.85 | 2.88 |2.33 |2.61|3.02 |3.02| 2.61 | 2.60 | ns
LVCMOS33_F16 | 1.31|1.40 |1.60 | 1.60 | 1.40 | 1.54 |2.44 | 269 |2.96 |2.96| 2.69 | 2.88 2.19|2.45/2.82|2.82| 245 |2.60 | ns
LVCMOS25_S4 |1.08|1.16 (1.32|1.35| 1.16 | 1.36 | 3.08 | 3.22 |3.31 |3.31 | 3.22 | 3.44 1 2.84|2.98|3.18|3.18| 298 | 3.16 | ns
LVCMOS25_S8 |1.08|1.16 (1.32|1.35| 1.16 | 1.36 |2.85 | 2.98 | 3.07 |3.08 | 2.98 | 3.20 | 2.60 |2.75|2.94|2.94| 275 | 292 | ns
LVCMOS25_S12 | 1.08 | 1.16 (| 1.32 | 1.35 | 1.16 | 1.36 | 2.44 | 2.57 |2.67 |2.67 | 2.57 | 2.80 | 2.19|2.34 254|254 | 2.34 | 252 | ns
LVCMOS25_S16 | 1.08 |1.16 | 1.32 | 1.35| 1.16 | 1.36 | 2.79 | 2.92 | 3.01|3.01 | 2.92 | 3.14 |2.54 |2.68|2.88 |2.88 | 2.68 | 2.86 | ns
LVCMOS25_F4 |1.08|1.16 (1.32|1.35| 1.16 | 1.36 |2.71 | 2.84 |2.93|2.93| 2.84 | 3.06 | 2.46 |2.61|2.80|2.80| 2.61 |2.78 | ns
LVCMOS25_F8 |1.08|1.16 (1.32|1.35| 1.16 | 1.36 |2.14 | 2.28 |2.37 |2.37 | 2.28 | 250|190 |2.04 224|224 | 2.04 | 222 | ns
LVCMOS25_F12 | 1.08 | 1.16 (|1.32 | 1.35| 1.16 | 1.36 |2.15|2.29 |2.52|2.52 | 2.29 | 248 | 1.91|2.05|2.38|2.38| 2.05 [ 2.20 | ns
LVCMOS25_F16 | 1.08 | 1.16 (|1.32 | 1.35| 1.16 |1.36 | 1.92 | 217 |2.45|2.45| 2.17 | 233 |1.67 [1.94|232|2.32| 1.94 |2.05| ns
LVCMOS18_S4 |0.64|0.66 | 0.74|0.95| 0.66 |0.87 |1.55|/1.68 |1.78|1.78| 1.68 | 1.91|1.30|1.45/1.65|1.65| 1.45 | 1.63 | ns
LVCMOS18_S8 | 0.64|0.66 | 0.74 | 0.95| 0.66 | 0.87 |2.14 | 2.28 |2.37 |2.37 | 2.28 | 250 | 1.90 |2.04|2.24|2.24| 2.04 | 222 | ns
LVCMOS18_S12 | 0.64 | 0.66 | 0.74 | 0.95 | 0.66 | 0.87 | 2.14 | 2.28 |2.37|2.37 | 2.28 | 2.50 |1.90 |2.04|2.24 |2.24| 2.04 | 222 | ns
LVCMOS18_S16 | 0.64 | 0.66 | 0.74 | 0.95 | 0.66 |0.87 |1.49 | 162 |1.72|1.72| 1.62 | 1.84 /1.24|1.39|1.58|1.58| 1.39 | 1.56 | ns
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Table 20: 10B High Range (HR) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/O Standard 1.0V 0.95V| 0.9V 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9v [Units
3 2L 4 am| 2w 2te) 3 20 4 am| 2w 2tE 3 2R 4 [ am| 20 -2LE

LVCMOS18_S24 | 0.64 | 0.66 | 0.74 | 0.95 | 0.66 | 0.87 | 1.74 | 1.92 | 2.08|2.22| 1.92 | 1.92|1.50|1.69| 1.95|2.08| 1.69 | 1.64 | ns
LVCMOS18_F4 | 0.64 | 0.66 | 0.74 | 0.95| 0.66 | 0.87 | 1.38 | 1.51 | 1.61 1.64| 1.51 | 1.77|1.13|1.28 | 1.47 | 150 | 1.28 | 1.49 | ns
LVCMOS18_F8 | 0.64 | 0.66 | 0.74 | 0.95 | 0.66 | 0.87 | 1.64 | 1.78 | 1.87 | 1.87 | 1.78 | 2.00|1.40 |1.54 | 1.74|1.74| 154 | 1.72 | ns
LVCMOS18_F12 | 0.64 | 0.66 | 0.74 | 0.95 | 0.66 | 0.87 | 1.64 | 1.78 | 1.87 | 1.87 | 1.78 | 2.00|1.40 |1.54 | 1.74|1.74| 154 | 1.72 | ns
LVCMOS18_F16 | 0.64 | 0.66 | 0.74 | 0.95 | 0.66 | 0.87 | 1.52 | 1.68 | 1.811.81 | 1.68 | 1.72|1.28 |1.45 1.68 | 1.68 | 1.45 | 1.44  ns
LVCMOS18_F24 | 0.64 | 0.66 | 0.74 | 0.95 | 0.66 | 0.87 | 1.34 | 1.46 | 1.55 2.09| 1.46 | 1.66|1.09|1.23 | 1.42|1.96| 1.23 | 1.38 | ns
LVCMOS15_S4 | 0.66 | 0.69 | 0.81 |0.93| 0.69 | 0.90 | 1.86 | 2.00 |2.09  2.09| 2.00 | 2.22|1.62|1.76| 1.96 | 1.96 | 1.76 | 1.94 | ns
LVCMOS15_S8 | 0.66 | 0.69 | 0.81 | 0.93 | 0.69 | 0.90 | 2.05 | 2.18 |2.28 | 2.28| 2.18 | 2.41|1.80|1.95 2.14 |2.15| 1.95 | 2.13 | ns
LVCMOS15_S12 | 0.66 | 0.69 | 0.81 | 0.93 | 0.69 | 0.90 | 1.83| 2.03 |2.23 2.23| 2.03 | 1.91|1.591.80| 2.10|2.10| 1.80 | 1.63 | ns
LVCMOS15_S16 | 0.66 | 0.69 | 0.81 | 0.93 | 0.69 | 0.90 | 1.76 | 1.95 | 2.13|2.13| 1.95 | 1.91 |1.52|1.72|1.99 | 1.99| 1.72 | 1.63 | ns
LVCMOS15_F4 | 0.66|0.69 | 0.81 | 0.93| 0.69 |0.90|1.63| 1.76 | 1.86 | 1.86| 1.76 | 1.98|1.38 |1.53 | 1.721.72| 1.53 | 1.70 | ns
LVCMOS15_F8 | 0.66 | 0.69 | 0.81 |0.93| 0.69 |0.90|1.79| 1.99 |2.18 | 2.18| 1.99 | 1.92|1.55 1.76 | 2.05 | 2.05| 1.76 | 1.64 ns
LVCMOS15_F12 | 0.66 | 0.69 | 0.81 | 0.93 | 0.69 | 0.90 | 1.40 | 1.54 | 1.65 1.65 | 1.54 | 1.67|1.15|1.31|1.52|1.52| 1.31 |1.39 | ns
LVCMOS15_F16 | 0.66 | 0.69 | 0.81 | 0.93 | 0.69 |0.90 | 1.37 | 1.51 | 1.61/1.89| 1.51 | 1.66|1.13|1.27 1.48|1.75 | 1.27 | 1.38 | ns
LVCMOS12_S4 | 0.88|0.91 | 1.00|1.17| 0.91 |1.01|2.53| 267|276 276 | 2.67 | 2.80|2.29 |2.43| 263|263 | 2.43 | 261 ns
LVCMOS12_S8 | 0.88|0.91 | 1.00 | 1.17| 0.91 | 1.01|2.05|2.18 |2.28 | 2.28| 2.18 | 2.41|1.80[1.95 2.14|2.15| 1.95 | 2.13| ns
LVCMOS12_S12 | 0.88 | 0.91 | 1.00 | 1.17 | 0.91 |1.01|1.75| 1.89|1.98 1.98| 1.89 | 2.11|1.51 |1.65 1.85|1.85  1.65 1.83 ns
LVCMOS12_F4 | 0.88]0.91|1.00|1.17| 0.91 |1.01|1.94| 207|217 217 | 2.07 | 2.30 | 1.69 |1.84 2.04|2.04| 1.84 | 2.02| ns
LVCMOS12_F8 | 0.88|0.91 | 1.00 |1.17| 0.91 |1.01|1.50| 1.64 |1.731.73| 1.64 | 1.86|1.26 |1.40| 1.60 | 1.60 | 1.40 | 1.58  ns
LVCMOS12_F12 |0.88|0.91 | 1.00 | 1.17 | 0.91 |1.01|1.54|1.71 [1.87 | 1.87| 1.71 | 1.69|1.29 |1.48 | 1.74|1.74 | 1.48 | 1.41 | ns
SSTL135_S 0.61|0.64|0.73|0.85| 0.64 | 0.79 |1.27 | 1.40 |1.50|1.53 | 1.40 | 1.64 |1.02|1.17|1.36|1.40| 1.17 | 1.36 | ns
SSTL15_S 0.61|0.64|0.73|0.73| 0.64 | 0.73 | 1.24 | 1.37 | 1.47|1.53 | 1.37 | 1.59 |0.99 |1.14|1.33|1.40| 1.14 | 1.31 | ns
SSTL18_I_S 0.64 | 0.67 | 0.76 | 0.84 | 0.67 | 0.79 | 1.59 | 1.74 | 1.85|1.85 1.74 |1.95|1.34 |1.50|1.72|1.72] 1.50 | 1.67 | ns
SSTL18_ILS | 0.64|0.67 | 0.76 | 0.85| 0.67 | 0.78 | 1.27 | 1.40 |1.50 | 1.50 | 1.40 | 1.63|1.02|1.17|1.36 | 1.36 | 1.17 | 1.35  ns
DIFF_SSTL1SS_ | 050  0.61 | 0.73|0.85| 061 |0.79 1.27|1.40 150 1.53| 1.40 | 1.64 | 1.02|1.17|1.36 140 1.7 |1.36 | ns
DIFF_SSTL15_S | 0.63 | 0.67 | 0.77 | 0.85 | 0.67 |0.79 | 1.24 | 1.37 | 1.47|1.53| 1.37 | 1.59 | 0.99 |1.14|1.33 | 1.40| 1.14 | 1.31 | ns
DIEF-SSTL18_ 1 065 | 0.69 | 0.78 | 0.85| 0.69 | 0.79 | 1.50 | 1.63 |1.72 | 1.82| 1.63 | 1.95 1.26|1.40| 159 | 1.69 | 1.40 | 1.67 | ns
DIEF_SSTL18_ 1 065 | 0.69 | 0.78 | 0.85| 0.69 | 0.79 | 1.13|1.22 [1.25 1.50 | 1.22 | 1.66 0.88|0.99|1.12 | 1.36 | 0.99 | 1.38 | ns
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& XILINX. Kintex-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 20: 10B High Range (HR) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
/O Standard 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9v Units
3 2L 4 am| 2w 2te) 3 20 4 am| 2w 2tE 3 2R 4 [ am| 20 -2LE
SSTL135_F 0.61]0.64|0.73|0.85| 0.64 |0.79 | 1.04 | 1.17 | 1.26|1.31| 1.17 [ 1.420.790.93 | 1.13[1.18| 0.93 | 1.14 | ns
SSTL15_F 0.61|0.64|0.73|0.73| 0.64 | 0.73|1.04 | 1.17 | 1.26]1.26 | 1.17 | 1.39|0.79|0.93| 1.13| 1.13] 0.93 [ 1.11 | ns
SSTL18_I_F 0.64 | 0.67 | 0.76 | 0.84 | 0.67 |0.79 | 1.12 | 1.22|1.26|1.34| 1.22 | 1.44 |0.880.99 | 1.13|1.21| 0.99 | 1.16 | ns

SSTL18_II_F 0.64 | 0.67|0.76 | 0.85| 0.67 |0.78 | 1.05|1.18 |1.28|1.32| 1.18 | 1.42|0.80|0.95|/1.15/1.19| 0.95 | 1.14 | ns
DIFF_SSTL135_
F

0.59 | 0.61 0.730.85| 0.61 |0.79 | 1.04 | 1.17 |1.26 |1.31| 1.17 | 1.42 | 0.79|0.93|1.13|1.18| 0.93 | 1.14| "®

DIFF_SSTL15_F | 0.63 | 0.67 | 0.77 | 0.85 | 0.67 |0.79 |1.04 | 1.17 |1.26|1.26| 1.17 | 1.39/0.79/0.93|1.13|1.13| 093 [ 1.11 | ns
DIFF_SSTL18_I_
F

0.65|0.69|0.78 | 0.85| 0.69 |0.79 | 1.10 | 1.19 | 1.23 |1.34| 1.19 | 1.52 | 0.85|0.96|1.10 |1.21| 0.96 | 1.24 | "®

DIFF_SSTL18.11 | 065 | 0.69 | 0.78 | 0.85 | 0.69 | 0.79|1.02 | 1.10 |1.14 | 1.32 | 1.10 |1.50|0.77|0.87 1.00 | 1.19 | 0.87  1.22| "®
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& XILINX.

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

Table 21: 10B High Performance (HP) Switching Characteristics

Tiopi Tioor Tiotp
Speed Grade Speed Grade Speed Grade
I/O Standard 1.0V 0.95V | 0.9V 1.0V 0.95V| 0.9V 1.0V 0.95V | 0.9v |Units
-2/ -2/ -2/
3 G2l am| 2w |2te) 3 |2 1 am) 2u 2te) 3 2| 1w 2 -2LE

LVDS 0751079 |0.920.96| 0.79 | 0.89|1.05| 1.17 | 1.24 |1.26| 1.17 | 1.43 | 0.88 | 1.01 | 1.08 | 1.10| 1.01 | 1.32 | ns
HSUL 12_S 069072082098 0.72 | 0.95|1.65| 1.84|2.05|2.05| 1.84 | 1.80 | 1.48|1.68|1.89|1.89| 1.68 | 1.70 | ns
HSUL 12 F 069|072 082098 0.72 | 0.95 | 1.39| 1.54 | 1.68 |1.68| 1.54 | 1.49 | 1.22 | 1.38 | 1.52 | 1.52| 1.38 | 1.39 | ns
g'FFfHSU'—sz 069072082098 0.72 | 0.92|1.65 1.84|2.05|2.05| 1.84 | 1.47 |1.48|1.68|1.89 1.89| 1.68 | 1.37 | ns
DIFF_HSUL 12 F|0.69 | 0.72 | 0.82|0.98 | 0.72 | 0.92 |1.39 | 1.54 |1.68 1.68| 1.54 | 1.35|1.22 |1.38| 152 |1.52| 1.38 | 1.24 | ns
B'(;FéHSUL—m— 069|072 082 0.82| 0.72 | 0.92 178 1.91 | 2.05 2.05| 1.91 | 1.46 | 1.61 1.76 1.89 1.89| 1.76 | 1.35 ns
B'CFIF,—:HSUL—12— 0.69|0.72 082 0.82| 0.72 | 0.92 |1.56 1.67 | 1.76 |1.76| 1.67 | 1.35 | 1.39 | 1.51 | 1.60 1.60| 1.51 | 1.24  ns
HSTL IS 068072082090 0.72 | 0.84 |1.15 1.28 | 1.38 |1.38| 1.28 | 1.46 | 0.98 | 1.12 | 122 | 1.22| 1.12 | 1.35 | ns
HSTL IS 068072082/ 0.90| 0.72 | 0.84|1.05 1.17|1.26 |1.27| 117 | 1.44 | 0.88|1.01 | 1.10 | 1.11| 1.01 | 1.34 | ns
HSTL | 18.S | 0.70 072 |0.82|0.95| 072 | 0.86 |1.12| 1.24 |1.34|1.34| 1.24 | 1.41 | 095 | 1.08|1.18 |1.18| 1.08 | 1.31 | ns
HSTLIl 18.S | 0.70 | 0.72 |0.82|0.90| 0.72 | 0.86 1.06|1.18 | 1.26 |1.27| 1.18 | 1.44 | 0.89 | 1.02 | 1.10 |1.11| 1.02 | 1.34 | ns
HSTL | 12.S 068|072 |0.82|0.96| 072 | 0.94 114|127 |1.37|1.37| 1.27 | 143|097 | 111|121 121] 111 | 132 ns
HSTL I DCI.S | 0.68 072 |0.82|0.90| 072 | 0.78 |1.11|1.23|1.33(1.33| 1.23 | 1.36 | 0.94 | 1.07 | 1.17 | 1.17| 1.07 | 1.26 | ns
HSTL ILDCI.S |0.68| 0.72/0.82/085| 0.72 | 0.78 |1.05 1.17 |1.26 1.26| 1.17 | 1.33 | 0.88 | 1.01 | 1.10 | 1.10| 1.01 | 1.23 | ns
'é'ST'-—”—T—DC'— 070|0.72|0.82 0.82| 0.72 | 0.76 | 1.15 1.28 | 1.38 | 1.38| 1.28 | 1.40 | 0.98 | 1.12 | 122 | 1.22| 1.12 | 1.29 | ns
'é'ST'-—'—DC'—w— 070|0.72|0.82 1 0.90| 0.72 | 0.76 | 1.11| 1.23 | 1.33 |1.33| 1.23 | 1.36 | 0.94 | 1.07 | 117 |1.17| 1.07 | 1.26 ns
'é'ST'-—”—DC'—m— 070|0.72|0.82 0.82| 0.72 | 0.76 | 1.05 1.16 | 1.24 | 1.24| 1.16 | 1.32 | 0.88 | 1.00 | 1.08 | 1.08| 1.00 | 1.21  ns
HTS'T[';6'|'18 g |070 072 082|084 0.72 |0.76 |1.11/1.23 1.33 1.34| 1.23 1.36 0.94 | 1.07|1.47 118 1.07 126 ns
DIFF HSTL | S |0.75/0.79|0.92 |1.02| 079 | 0.89 |1.15|1.28 | 1.38 |1.38| 1.28 | 1.47 | 0.98 | 112|122 |1.22] 112 | 1.37 | ns
DIFF_HSTL IS | 0.75|0.79 |0.92 |1.02| 0.79 | 0.89 |1.05|1.17 |1.26 |1.32| 1.17 | 1.47 | 0.88 | 1.01 | 1.10 | 1.16| 1.01 | 1.37 | ns
B'C';F:Q‘HST'-*L 0751079 092 0.92| 0.79 | 0.76 |1.15| 1.28 | 1.38 |1.38| 1.28 | 1.47 | 0.98 | 1.12 | 1.22 |1.22| 1.12 |1.37 | ns
B'c';FéHST'-f”f 0751079 092 0.92| 0.79 | 0.76 |1.05| 1.17 | 1.26 |1.26| 1.17 | 1.40 | 0.88 | 1.01 | 1.10 | 1.10| 1.01 | 1.29 | ns
E)E';F'ngSTLfL 0751079 092 0.98| 0.79 | 0.89 |1.12| 1.24 | 1.34 |1.34| 124 | 1.46 | 0.95|1.08 | 1.18 | 1.18| 1.08 | 1.35| ns
E’E';F';HST'-JL 0751079 |0.92 1 0.99 | 0.79 | 0.89 |1.06| 1.18|1.26 |1.32| 1.18 | 1.47 | 0.89 | 1.02 | 1.10 | 1.16 | 1.02 | 1.37 | ns
B'CFIF;';SSTLL 0751079 092 0.92| 0.79 | 0.75 |1.11|1.23|1.33|1.33| 1.23 | 1.46 | 0.94 | 1.07 | 1.17 | 1.17| 1.07 | 1.35| ns
BICFIF?I;SSTLJL 0751079 |0.92 1 0.93| 0.79 | 0.75|1.05| 1.16 | 1.24 |1.26| 1.16 | 1.41 | 0.88 | 1.00 | 1.08 | 1.10| 1.00 | 1.31 | ns
D+F'B{|'S1TE';=S',' 0751079 092 0.92| 0.79 | 0.76 |1.11|1.23|1.331.33| 1.23 | 1.46 | 0.94 | 1.07 | 1.17 | 1.17| 1.07 | 1.35 | ns
HSTL_IF 068072082/ 0.90| 0.72 | 0.84|1.02|1.14|1.221.22| 114 | 1.26 | 0.85|0.98 | 1.06 | 1.06 | 0.98 | 1.15| ns
HSTL_Il_F 068072082 0.90| 0.72 | 0.84 |0.97| 1.08|1.151.15| 1.08 | 1.29 | 0.80 | 0.92 | 0.99 | 0.99| 0.92 | 1.18 | ns
HSTL I 18 F  |0.70| 0.72 | 0.82|0.95| 0.72 | 0.86 |1.04| 1.16 |1.24 | 1.24| 1.16 | 1.32 | 0.87 | 1.00| 1.08 | 1.08| 1.00 | 1.21 | ns
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& XILINX.

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

Table 21: 10B High Performance (HP) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
I/O Standard 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9v [Units
-2/ -2/ -2/
3 | 2E 0 am| 20 2LE| 3 | o%| 1 M| 20 [2LE| 3| 2E) 1 [ AIM | 2L -2LE

HSTL I 18 F |0.70| 0.72 1 0.82|0.90| 0.72 | 0.86 |0.98 | 1.09 | 1.16 1.20| 1.09 | 1.35 | 0.81 | 0.94 | 1.00 | 1.03| 0.94 | 1.24 | ns
HSTL I 12 F 068072082096 0.72 | 0.94|1.02|1.13]1.21[1.21| 1.13 | 1.26 | 0.85| 0.97 | 1.05 | 1.05| 0.97 | 1.15| ns
HSTL I DCI.F | 0.68|0.72/0.82/090| 0.72 | 0.78 |1.04| 1.16 |1.24 | 1.24| 1.16 | 1.30 | 0.87 | 1.00| 1.08 | 1.08| 1.00 | 1.20 | ns
HSTL I DCI.F | 0.68|0.72 | 0.82|0.85| 0.72 | 0.78 |0.97| 1.08 | 1.15 1.15| 1.08 | 1.22 | 0.80 | 0.92 | 0.99 | 0.99| 0.92 | 1.12 | ns
HSTL_ II_T_DCI_F|0.70 | 0.72 | 0.82 | 0.82 | 0.72 | 0.76 |1.02| 1.14 |1.22 | 1.22| 1.14 | 1.26 | 0.85 | 0.98 | 1.06 | 1.06| 0.98 | 1.15 | ns
1H§’TF'=LDCL 070072 0.82/0.90| 0.72 | 0.76 | 1.04 | 1.16 | 1.24 |1.24| 1.16 | 1.30 | 0.87 | 1.00 | 1.08 | 1.08 | 1.00 | 1.20 | ns
1H§’TF'=”7DCL 070072082 0.82| 0.72 | 0.76 |0.98 | 1.09 | 1.16 | 1.16| 1.09 | 1.27 | 0.81 | 0.93 | 1.00 | 1.00 | 0.93 | 1.17 | ns
HTSTEI)'(:|||18 . 070072082 0.84| 0.72 | 0.76 |1.04| 1.16 | 1.24 |1.24| 1.16 | 1.30 | 0.87 | 1.00 | 1.08 | 1.08 | 1.00 | 1.20 | ns
DIFF HSTL I F |0.75|0.79 | 0.92|1.02| 0.79 | 0.89 |1.02| 1.14 |1.22 | 1.22| 1.14 | 1.35 | 0.85 | 0.98 | 1.06 | 1.06| 0.98 | 1.24 | ns
DIFF_HSTL Il F |0.75|0.79 | 0.92|1.02| 0.79 | 0.89 |0.97| 1.08 | 1.15 1.20| 1.08 | 1.35 | 0.80 | 0.92 | 0.09 | 1.03] 0.92 | 1.24 | ns
B'C';FT:HST'-*L 0751079 092 0.92| 0.79 | 0.76 |1.02| 1.14 | 1.22 [1.22| 1.14 | 1.35 | 0.85 | 0.98 | 1.06 | 1.06 | 0.98 | 1.24 | ns
B'c';F,EHST'-f”f 0751079 |0.92 1 0.92 | 0.79 | 0.76 |0.97 | 1.08 | 1.15 |1.15| 1.08 | 1.30 | 0.80 | 0.92 | 0.99 | 0.99 | 0.92 | 1.20 | ns
E)E';F';HST'-*L 0751079 |0.92 1 0.98 | 0.79 | 0.89 |1.04| 1.16 | 1.24 |1.24| 1.16 | 1.38 | 0.87 | 1.00 | 1.08 | 1.08 | 1.00 | 1.28 | ns
E’E';F';HST'-JL 0751079 |0.92 1 0.99 | 0.79 | 0.89 |0.98 | 1.09 | 1.16 |1.24| 1.09 | 1.40 | 0.81 | 0.94 | 1.00 | 1.08 | 0.94 | 1.29 | ns
BICIjF?I;SFTL,L 0751079 092 0.92| 0.79 | 0.75|1.04| 1.16 | 1.24 |1.24| 1.16 | 1.38 | 0.87 | 1.00 | 1.08 | 1.08 | 1.00 | 1.28 | ns
B'CFIF;';SFTL”f 0751079 |0.92 1 0.93| 0.79 | 0.75|0.98 | 1.09 | 1.16 |1.18| 1.09 | 1.33 | 0.81 | 0.93 | 1.00 | 1.02| 0.93 | 1.23 | ns
D+F'B{|'S1TE';*;' 0751079 092 0.92| 0.79 | 0.76 | 1.04| 1.16 | 1.24 |1.24| 1.16 | 1.38 | 0.87 | 1.00 | 1.08 | 1.08 | 1.00 | 1.28 | ns
LVCMOS18_S2 | 0.47 | 0.50 | 0.60 | 0.90 | 0.50 | 0.87 | 3.95| 4.28 | 4.85 |4.85| 4.28 | 3.40 | 3.78 | 4.13 | 4.69 | 4.69 | 413 | 329 | ns
LVCMOS18 S4 | 0.47 | 0.50 | 0.60 | 0.90 | 0.50 | 0.87 |2.67 | 2.98 | 3.43 | 3.43| 2.98 | 2.69 | 2.50 | 2.82 | 3.27 |3.27| 2.82 | 259 | ns
LVCMOS18_S6 | 0.47 | 0.50 | 0.60 | 0.90 | 0.50 | 0.87 |2.14 | 2.38 | 2.72 | 2.72| 2.38 | 2.18 | 1.97 | 2.22 | 2.56 | 2.56| 2.22 | 2.07 | ns
LVCMOS18_S8 | 0.47 | 0.50 | 0.60 | 0.90 | 0.50 | 0.87 |1.98 | 2.21 |2.52 |2.52| 2.21 | 2.02 | 1.81 | 2.05|2.36 | 2.36 | 2.05 | 1.92 | ns
LVCMOS18_S12 |0.47 | 0.50 | 0.60 | 0.90 | 0.50 | 0.87 |1.70| 1.91 | 2.17 |2.17| 1.91 | 1.85 | 1.53 | 1.75 | 2.01 | 2.01| 1.75 | 1.74 | ns
LVCMOS18_S16 | 0.47 | 0.50 | 0.60 | 0.90 | 0.50 | 0.87 |1.57 | 1.75 |1.97 | 1.97| 1.75 | 1.76 | 1.40 | 1.59 | 1.81 | 1.81| 159 | 1.65 | ns
LVCMOS18 F2 | 0.47 | 0.50 | 0.60 | 0.90 | 0.50 | 0.87 |3.50 | 3.87 | 4.48 4.48| 3.87 | 2.85 | 3.33 | 3.71 | 4.32 | 4.32| 3.71 | 2.74 | ns
LVCMOS18_F4 | 0.47 | 0.50 | 0.60 | 0.90 | 0.50 | 0.87 |2.23 | 2.50 | 2.87 |2.87| 2.50 | 2.26 | 2.06 | 2.34 | 2.71 | 2.71| 2.34 | 2.15 | ns
LVCMOS18 F6 | 0.47 | 0.50 | 0.60 | 0.90 | 0.50 | 0.87 |1.80 | 2.00 | 2.26 | 2.26| 2.00 | 1.52 | 1.63 | 1.84 | 2.00 | 2.09| 1.84 | 1.42 | ns
LVCMOS18 F8 | 0.47 | 0.50 | 0.60|0.90 | 0.50 | 0.87 |1.46 | 1.72 | 2.04 | 2.04| 1.72 | 151 | 1.29 | 1.56 | 1.88 | 1.88| 1.56 | 1.40 | ns
LVCMOS18_F12 |0.47 | 0.50 | 0.60|0.90 | 0.50 | 0.87 |1.26| 1.40 | 1.53 | 1.53| 1.40 | 1.46 | 1.09 | 1.24 | 1.37 | 1.37| 1.24 | 1.35 | ns
LVCMOS18 F16 |0.47 | 0.50 | 0.60|0.90 | 0.50 | 0.87 |1.19|1.33 | 1.44 | 1.66| 1.33 | 1.46 | 1.02 | 1.17 | 1.28 | 1.50| 1.17 | 1.35 | ns
LVCMOS15_S2 | 0.59 | 0.62 | 0.73 | 0.88 | 0.62 | 0.86 | 3.55 | 3.80 | 4.45 | 4.45| 3.89 | 3.11 | 3.38 | 3.73 | 429 |4.29| 373 | 3.01 | ns
LVCMOS15_S4 | 0.59 | 0.62 | 0.73|0.88 | 0.62 | 0.86 |2.45| 2.70 | 3.06 | 3.06| 2.70 | 2.46 | 2.28 | 2.54 | 2.90 | 2.90| 2.54 | 2.35 | ns
LVCMOS15_S6 | 0.59 | 0.62 | 0.73|0.88 | 0.62 | 0.86 |2.24 | 2.51 | 2.88 | 2.88| 2.51 | 2.33 | 2.07 | 2.35 | 2.72 | 2.72| 2.35 | 2.23 | ns
DS182 (v2.13).F.ebr.uary 23, 2015 www.xilinx.com Send Feedback
Product Specification 21


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS182&Title=Kintex-7%20FPGAs%20Data%20Sheet%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=2.13&docPage=21

& XILINX.

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

Table 21: 10B High Performance (HP) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
Speed Grade Speed Grade Speed Grade
/O Standard 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9v Units
3 2L 4 am| 2u 2tE 3 20 am| 2w 2] 3 2E 4w 2u -2LE

LVCMOS15_S8 | 0.59 | 0.62 | 0.73 | 0.88 | 0.62 | 0.86 | 1.91) 2.16 | 2.49 |2.49| 2.16 | 2.05 | 1.74 | 2.00 | 2.32 | 2.32 | 2.00 | 1.95 | ns
LVCMOS15_S12 |0.59 | 0.62 |0.73|0.88| 0.62 | 0.86|1.77|1.98 |2.23|2.23| 1.98 | 1.97 | 1.60 | 1.82 | 2.07 | 2.07 | 1.82 | 1.87 | ns
LVCMOS15_S16 |0.59 | 0.62 |0.73 | 0.88 | 0.62 | 0.86 | 1.62| 1.81 |2.02 |2.02| 1.81 | 1.85| 1.45 | 1.65| 1.86 | 1.86 | 1.65 | 1.74 | ns
LVCMOS15_F2 | 0.59|0.62|0.73/0.88| 0.62 | 0.86 |3.38|3.69 | 4.18 |4.18| 3.69 | 2.74 | 3.21 | 3.53 | 4.02 | 4.02 | 353 | 2.64 | ns
LVCMOS15_F4 |0.59|0.62|0.73|0.88| 0.62 | 0.86|2.04| 2.21 | 2.44 |2.44| 221 |1.72| 1.87 | 2.06 | 2.27 | 2.27 | 2.06 | 1.62 | ns
LVCMOS15_F6 | 0.59 | 0.62 |0.73 | 0.88 | 0.62 | 0.86 | 1.47 | 1.74 | 2.09 |2.09| 1.74 | 1.49|1.30 | 1.58 | 1.93]1.93| 1.58 | 1.39 | ns
LVCMOS15_F8 |0.59 | 0.62|0.73|0.88| 0.62 | 0.86 |1.31|1.46 | 1.61|1.61 1.46 | 1.47 | 1.14 |1.30 | 1.45 1.45| 1.30 | 1.37 | ns
LVCMOS15_F12 |0.59 | 0.62|0.73|0.88| 0.62 | 0.86 |1.21|1.34 | 1.45 |1.45 1.34 | 1.44 | 1.04 | 1.18|1.29 1.29| 1.18 | 1.34 | ns
LVCMOS15_F16 |0.59 | 0.62|0.73|0.88| 0.62 | 0.86 |1.18|1.31 |1.41|1.68| 1.31 | 1.41 | 1.01 | 1.15|1.25 1.52| 1.15 | 1.31 | ns
LVCMOS12_S2 | 0.64 | 0.67 |0.78 | 1.04 | 0.67 | 0.95|3.38 | 3.80 | 4.48 |4.48| 3.80 | 3.27 | 3.21 | 3.64 | 4.31 | 4.31| 3.64 |3.17 | ns
LVCMOS12_S4 | 0.64|0.67|0.78|1.04| 0.67 | 0.95|2.62|2.94 |3.43|3.43| 2.94 | 2.76 | 2.45 | 2.78 | 3.27 | 3.27 | 2.78 | 2.65 | ns
LVCMOS12_S6 | 0.64 | 0.67 |0.78 | 1.04| 0.67 | 0.95|2.05|2.33 |2.72 |2.72| 2.33 | 2.24 | 1.88 | 2.17 | 2.56 | 2.56 | 2.17 | 2.14 | ns
LVCMOS12_S8 | 0.64 | 0.67 |0.78 | 1.04| 0.67 | 0.95|1.94| 2.18|2.51 |2.51] 218 | 2.16 | 1.77 | 2.02 | 2.34 | 2.34 | 2.02 | 2.06 | ns
LVCMOS12_F2 | 0.64|0.67|0.78|1.04| 0.67 | 0.95|2.84|3.15|3.62 |3.62| 3.15 | 2.47 | 2.67 | 2.99 | 3.46 | 3.46 | 2.99 |2.37 | ns
LVCMOS12_F4 |0.64|0.67|0.78|1.04| 067 | 0.95|1.97|2.18|2.44 |2.44| 218 | 1.69 | 1.80 | 2.02 | 2.28 | 2.28 | 2.02 | 159 | ns
LVCMOS12_F6 | 0.64|0.67|0.78|1.04| 067 | 0.95|1.33|1.51|1.70|1.70| 1.51 | 1.43 | 1.16 | 1.35 | 1.54 | 1.54 | 1.35 | 1.32 | ns
LVCMOS12_F8 | 0.64|0.67|0.78|1.04| 0.67 | 0.95|1.27|1.42 | 1.55|1.55 1.42 | 1.411.10 | 1.26 | 1.39 | 1.39| 1.26 | 1.31 | ns
LVDCI_18 0.47 | 0.50 | 0.60 | 0.87 | 0.50 | 0.86 |1.99| 2.15|2.35 2.35| 2.15 | 2.44 | 1.82 | 1.99 | 2.19 | 2.19| 1.99 | 2.34 | ns
LVDCI_15 059062073092 0.62 |0.87 |1.98|2.23 | 258 2.58| 2.23 |2.40 | 1.81 | 2.07 | 2.41 | 2.41| 2.07 | 2.29 | ns
LVDCI_DV2_18 | 0.47 | 0.50 | 0.60 | 0.88 | 0.50 | 0.87 |1.99 | 2.15 |2.34 |2.34| 2.15 | 1.86 | 1.82 | 1.99| 2.18 | 2.18 | 1.99 | 1.76 | ns
LVDCI_DV2_15 |0.59|0.62|0.73|0.88| 0.62 | 0.87 |1.98| 2.23 | 2.58 |2.58| 2.23 | 1.83 | 1.81 | 2.07 | 2.41 | 2.41 | 2.07 | 1.73 | ns
HSLVDCI_18 0.68| 0.720.820.90| 0.72 | 0.86 |1.99| 2.15|2.35 2.35| 2.15 | 2.43 | 1.82 | 1.99 | 2.19 | 2.19| 1.99 | 2.32 | ns
HSLVDCI_15 068|072 0.82 093] 0.72 | 0.84 |1.98|2.23 | 258 | 2.58| 2.23 |2.27 | 1.81 | 2.07 | 2.41 | 2.41| 2.07 | 217 | ns
SSTL18_I_S 068|072 0.820.95| 0.72 | 0.86|1.02|1.15 |1.24 | 1.24| 1.15 | 1.41 | 0.85 0.99 | 1.08 | 1.08| 0.99 | 1.31 | ns
SSTL18_IL_S 068|072 0.82/1.01| 0.72 | 0.87 |1.17|1.29 | 1.37 | 1.38| 1.29 | 1.55 1.00 | 1.13|1.21 |1.22| 1.13 | 1.45 | ns
SSTL18_1_DCI_S |0.68 | 0.72 | 0.82|0.87| 0.72 | 0.76|0.92| 1.06 | 1.17 |1.18| 1.06 | 1.32 | 0.75 | 0.90 | 1.01 | 1.02| 0.90 | 1.21 | ns
SSTL18_Il_DCI_S | 0.68 | 0.72 | 0.82 | 0.82 | 0.72 | 0.78 | 0.88| 0.98 | 1.08 |1.12] 0.98 | 1.26 | 0.71 | 0.83| 0.92 | 0.96 | 0.83 | 1.15 | ns
So8 LT Joes 072 082 0.98] 0.72 |0.78 0.92 1.06 1.17|1.18| 1.06 '1.32 | 0.75|0.90 | 1.01[1.02| 0.90 |1.21 | ns
SSTL15_S 068|072 0.82/0.82| 0.72 | 0.81 |0.94| 1.06 | 1.151.16| 1.06 | 1.32 | 0.77 | 0.91 | 0.99 | 1.00| 0.91 | 1.21 | ns
SSTL15_DCIS |0.68 | 0.72 0.82|0.90 0.72 | 0.78 0.94 1.06 1.15|1.16| 1.06 | 1.30 | 0.77 | 0.90 | 0.99 | 1.00 | 0.90 |1.20 | ns
SSTL15_T_DCI_S|0.68 | 0.72 | 0.82 | 0.87 | 0.72 | 0.80|0.94| 1.06 | 1.15 1.15] 1.06 | 1.30 | 0.77 | 0.90 | 0.99 | 0.99 | 0.90 | 1.20 | ns
SSTL135_S 069|072 0.82 /093] 0.72 | 0.89 |0.97|1.10 |1.191.20| 1.10 | 1.35 | 0.80 | 0.94 | 1.03 | 1.03| 0.94 | 1.24 | ns
SSTL135_DCIS |0.69|0.72 | 0.82|0.85 | 0.72 | 0.84|0.97|1.09 | 1.19|1.20| 1.09 | 1.33 | 0.80 | 0.93| 1.03 | 1.03| 0.93 | 1.23 | ns
o s T_ 069|072 0.820.93| 0.72 | 0.84 |0.97|1.09 |1.19 1.20| 1.09 |1.33 | 0.80 | 0.93 |1.03 | 1.03| 0.93 | 1.23 | ns
SSTL12_S 069|072 0.82/1.02] 0.72 | 0.950.96|1.09 | 1.18 | 1.18| 1.09 | 1.33 | 0.79 | 0.93|1.02 | 1.02| 0.93 [ 1.23 | ns
SSTL12.DCLS |0.69|0.720.82|0.90 | 0.72 | 0.91 1.03| 1.17 | 1.27 |1.27| 117 | 1.33 | 0.86 | 1.01 | 1.11 |1.11| 1.01 |1.23 | ns
SSTL12_T_DCI_S|0.69 | 0.72 | 0.82 | 0.88| 0.72 | 0.91]1.03| 1.17|1.27 |1.27| 117 | 1.33 | 0.86 | 1.01 | 1.11 | 1.11| 1.01 | 1.23 | ns
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Table 21: 10B High Performance (HP) Switching Characteristics (Cont’d)

Tiopi Tioor Tiotp
Speed Grade Speed Grade Speed Grade
VO Standard 1.0V 0.95V | 0.9V 1.0v 0.95V| 0.9V 1.0v 0.95V | 0.9v Units
-2/ -2/ -2/
3 o8 am| 2w |2te) 3 | 2 1 am) 2u 2| 3 P 1 M| 2l -2LE

P'g':fSST“sf 0751079 092 0.99| 0.79 | 0.89 |1.02| 1.15|1.24 [1.29| 1.15 | 1.43 | 0.85|0.99 | 1.08 | 1.13| 0.99 | 1.32 | ns
ﬁ)";FfSST“sf 0751079 |0.92 1 0.93| 0.79 | 0.89 |1.17 | 1.29|1.37 |1.40| 1.29 | 1.55 |1.00 | 1.13 | 1.21 | 1.24 | 1.13 | 1.45 | ns
P”SETSSST“& 0751079 |0.92 1 0.92 | 0.79 | 0.76 |0.92 | 1.06 | 1.17 |1.24| 1.06 | 1.40 | 0.75 | 0.90 | 1.01 | 1.08 | 0.90 | 1.29 | ns
IEI)”B%ISET“& 0751079 |0.92  0.96 | 0.79 | 0.75|0.88 | 0.98 | 1.08 |1.18| 0.98 | 1.33 | 0.71 | 0.83 | 0.92 | 1.02| 0.83 | 1.23 | ns
IEI)”;FfDSCSIT'SJBf 0751079 |0.92 1 0.92| 0.79 | 0.76 |0.92 | 1.06 | 1.17 |1.24| 1.06 | 1.40 | 0.75 | 0.90 | 1.01 | 1.08 | 0.90 | 1.29 | ns
DIFF_SSTL15.S |0.68| 0.72 | 0.82|0.99| 0.72 | 0.89 |0.94| 1.06 |1.15 1.16| 1.06 | 1.32 | 0.77 | 0.91 | 0.99 | 1.00| 0.91 | 1.21 | ns
B'(;FIF§SSTL15— 0.68|0.72 082 0.96| 0.72 | 0.75 0.94 1.06 | 1.15/1.16| 1.06 | 1.30 | 0.77 | 0.90 | 0.99 | 1.00| 0.90 | 1.20 ns
B'CFIF§SST'-15—T— 0.68|0.72 | 0.82/0.88| 0.72 | 0.76 |0.94| 1.06 | 1.15|1.23| 1.06 | 1.38|0.77 | 0.90 | 0.99 | 1.07 | 0.90 | 1.28 | ns
DIFF_SSTL135_S | 0.69 | 0.72 | 0.82 |1.09| 0.72 | 0.91 |0.97|1.10 |1.19|1.20| 1.10 | 1.35 | 0.80 | 0.94 | 1.03 | 1.03| 0.94 | 1.24 | ns
gng—SSTUSE’—D 069 0.720.82/0.90| 0.72 | 0.76 |0.97 | 1.09 | 1.19 [1.20| 1.09 | 1.33 | 0.80 | 0.93 | 1.03 | 1.03| 0.93 | 1.23 | ns
?":DFC—lng“?’s— 0.69|0.72 |0.82|0.84 | 0.72 |0.76 |0.97  1.09 | 1.19|1.27| 1.09 | 1.43|0.80 | 0.93|1.03 | 1.11| 093 [1.32| ns
DIFF_SSTL12.S | 0.69 | 0.72 |0.82|0.96| 0.72 | 0.91 0.96|1.09 |1.18|1.18| 1.09 | 1.33 | 0.79 | 0.93 | 1.02|1.02| 093 | 1.23 | ns
B'(';FESSTUQ— 0.69|0.72 082 0.87| 0.72 | 0.78 |1.03| 1.17 | 1.27 |1.27| 117 | 1.33 | 0.86 1.01 | 1.1 | 1.11| 1.01 | 1.23 | ns
?'FDFC—IS?L‘Q— 0.69|0.72 082 0.96| 0.72 | 0.80 |1.03| 1.17 | 1.27 |1.27| 117 | 1.41 | 0.86 1.01 | 1.41 1.11| 1.01 | 1.31 | ns
SSTL18 | F 068]0.72]0820.95| 0.72 | 0.86 |0.94] 1.06 | 1.15|1.15| 1.06 | 1.32 | 0.77 | 0.91 | 0.99 | 0.99| 0.91 | 1.21 | ns
SSTL18_II_F 068| 072|082 1.01| 0.72 | 0.87 | 0.97 1.09 | 1.16 | 1.21| 1.09 | 1.36 | 0.80 | 0.93 | 1.00 | 1.05| 0.93 | 1.26 | ns
SSTL18_ | DCI_F | 0.68|0.72 |0.82|0.87| 0.72 |0.76 |0.89| 1.02 | 1.10|1.15| 1.02 | 1.30 | 0.72 | 0.86 | 0.94 | 0.99| 0.86 | 1.20 | ns
SSTL18 Il DCI_F | 0.68 | 0.72 | 0.82 | 0.82| 0.72 |0.78 |0.89| 1.02 | 1.10|1.10| 1.02 | 1.24 | 0.72 | 0.86 | 0.94 | 0.94| 0.86 | 1.14 | ns
gngLgs_n_T_ 068072082098 0.72 | 0.780.89|1.02 | 1.10 |1.15| 1.02 | 1.27 | 0.72| 0.86 | 0.94 | 0.99 | 0.86 | 1.17 | ns
SSTL15_F 068| 072|082 0.82| 0.72 | 0.81|0.89| 1.01 | 1.09 |1.09| 1.01 | 1.24 | 0.72 | 0.85 | 0.93 | 0.93| 0.85 | 1.14 | ns
SSTL15 DCIF | 0.68|0.72|0.82|0.90| 0.72 |0.78 |0.89|1.01 | 1.09|1.12| 1.01 | 1.27 | 0.72 | 0.85 | 0.93 | 0.96 | 0.85 | 1.17 | ns
SSTL15_T DCI_F|0.68|0.72 |0.82|0.87| 0.72 | 0.80 |0.89| 1.01 | 1.09|1.12| 1.01 | 1.27 | 0.72 | 0.85 | 0.93 | 0.96| 0.85 | 1.17 | ns
SSTL135_F 069]0.72]0.820.93| 0.72 | 0.89 |0.88] 1.00|1.08 |1.12] 1.00 | 1.27 | 0.71 | 0.85 | 0.92 | 0.96 | 0.85 | 1.17 | ns
SSTL135 DCIF | 0.69|0.72 |0.82|0.85| 0.72 | 0.84 |0.89| 1.00 | 1.08|1.12| 1.00 | 1.27 | 0.72 | 0.85 | 0.92 | 0.96| 0.85 | 1.17 | ns
gglﬂ-g%l 069072082 0.93| 0.72 | 0.84|0.89| 1.00|1.08 |1.12| 1.00 | 1.27 | 0.72| 0.85 | 0.92 | 0.96 | 0.85 | 1.17 | ns
SSTL12 F 069072082/ 1.02| 0.72 | 0.95|0.88|1.00|1.08 |1.12| 1.00 | 1.26 | 0.71 | 0.84 | 0.92 | 0.96 | 0.84 | 1.15 | ns
SSTL12 DCI.F | 0.69|0.72|0.82/0.90| 0.72 | 0.91 |0.91|1.03 |1.11 |1.11| 1.03 | 1.24 | 0.74 | 0.88 | 0.95 | 0.95| 0.88 | 1.14 | ns
SSTL12_ T DCIF|0.69|0.72 | 0.82]0.88| 0.72 | 0.91 |0.91|1.03 1.1 |1.12| 1.03 | 1.26 | 0.74 | 0.88 | 0.95 | 0.96| 0.88 | 1.15 | ns
DIFF_SSTL18_ 1075 0.79 | 0.92 | 0.99 | 0.79 | 0.89|0.94 1.06 1.15 1.23| 1.06 |1.38 0.77|0.91 099 | 1.07 091 1.28| ns
DIEF_SSTL18_ 1075 0.79 | 0.92|0.93| 0.79 | 0.89|0.97 1.09 1.16 1.24| 1.09 |1.40 0.80|0.93 | 1.00 1.08 093 1.29 | ns
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Table 21: 10B High Performance (HP) Switching Characteristics (Cont’d)

Tiopi Tioop Tiorp
Speed Grade Speed Grade Speed Grade
/O Standard 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9V 1.0V 0.95V | 0.9v [Units
-2/ -2/ -2/
3 | 2E 0 am| 20 2LE| 3 | o%| 1 M| 20 [2LE| 3| 2E) 1 [ AIM | 2L -2LE
B'c';FfFSSTUBfL 0751079 |0.92 1 0.92 | 0.79 | 0.76 |0.89 | 1.02 | 1.10 |1.23| 1.02 | 1.36 | 0.72 | 0.86 | 0.94 | 1.07 | 0.86 | 1.26 | ns
B'C';FT:SSTUBJL 0751079 |0.92  0.96 | 0.79 | 0.75|0.89 | 1.02 | 1.10 |1.16| 1.02 | 1.32 | 0.72| 0.86 | 0.94 | 1.00 | 0.86 | 1.21 | ns
?":D'ESET'J&L 0751079 |0.92 1 0.92 | 0.79 | 0.76 |0.89 | 1.02 | 1.10 |1.24| 1.02 | 1.38 | 0.72| 0.86 | 0.94 | 1.08 | 0.86 | 1.28 | ns

DIFF_SSTL15_F |0.68|0.72|0.82|0.99| 0.72 | 0.89 (0.89|1.01|1.09|1.09| 1.01 |1.24|0.72|0.85|0.93|0.93| 0.85 | 1.14 | ns

DIFF_SSTL15_D
CLF 0.68

DIFF_SSTL15_T_
DCI F 0.68

DIFF_SSTL135_F | 0.69 | 0.72 |0.82 | 1.09 | 0.72 | 0.91 |0.88| 1.00 | 1.08 [1.12| 1.00 | 1.27 | 0.71 | 0.85|0.92|0.96 | 0.85 | 1.17 | ns
DIFF_SSTL135_

0.72/0.82|0.96| 0.72 | 0.75/0.89|1.01 [1.09 |1.12| 1.01 | 1.27|0.72|0.85|0.93|0.96 | 0.85 | 1.17 | ns

0.72/0.82|0.88| 0.72 | 0.76 |0.89|1.01 | 1.09 |1.20| 1.01 | 1.35|0.72|0.85|0.93|1.03| 0.85 | 1.24 | ns

eI E 069|072 082 0.90| 0.72 | 0.76 |0.89| 1.00 | 1.08 |1.12| 1.00 | 1.27 | 0.72 | 0.85 0.92 0.96| 0.85 | 1.17  ns
?'_FDFC—E‘;’T“?’E’— 069072082 0.84| 0.72 | 0.76 |0.89 | 1.00 | 1.08 |1.20| 1.00 | 1.35 | 0.72 | 0.85 | 0.92 | 1.03| 0.85 | 1.24 | ns

DIFF_SSTL12_F |0.69|0.72|0.82|0.96 | 0.72 | 0.91 |0.88|1.00|1.08|1.12| 1.00 | 1.26 | 0.71 | 0.84 | 0.92 |0.96 | 0.84 | 1.15| ns

B'(';F—FSSTUQ— 0.69|0.72 082 0.87| 0.72 | 0.78 |0.91|1.03 | 1.1 |1.11| 1.03 | 1.24 | 0.74  0.88 | 0.95 0.95| 0.88 | 1.14  ns

B'(';:IF,—:SSTUQ—T— 0.69|0.72 082 0.96| 0.72 | 0.80 | 0.911.03 1.1 /1.18| 1.03 | 1.33 | 0.74  0.88 | 0.95 1.02| 0.88 | 1.23 | ns

Table 22 specifies the values of T\otpnz and T oiBurDISABLE- TI0TPHZ iS described as the delay from the T pin to the IOB pad
through the output buffer of an I0OB pad, when 3-state is enabled (i.e., a high impedance state). T\ isurDIsaBLE iS described
as the IOB delay from IBUFDISABLE to O output. In HP I/O banks, the internal DCI termination turn-off time is always faster
than T\gTpnz When the DCITERMDISABLE pin is used. In HR I/O banks, the internal IN_TERM termination turn-off time is
always faster than T ,grpyz When the INTERMDISABLE pin is used.

Table 22: 10B 3-state Output Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.95V 0.9V | Units
-3 -2/-2LE -1 -1M -2L1 -2LE
TioTPHZ T input to pad high-impedance 0.76 0.86 0.99 0.99 0.86 0.62 ns

T|O|BUFD|SABLE_HH IBUF turn-on time from IBUFDISABLE to 1.72 1.89 2.14 2.14 1.89 217 ns
O output for HR 1/0 banks

T|O|BUFD|SABLE7HP IBUF turn-on time from IBUFDISABLE to 1.31 1.46 1.76 1.76 1.46 1.86 ns
O output for HP 1/O banks
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I/0 Standard Adjustment Measurement Methodology

Input Delay Measurements

Table 23 shows the test setup parameters used for measuring input delay.

Table 23: Input Delay Measurement Methodology

Description I/O Standard Attribute v, (M@) V(D) Vuens | Veer
M@e) | (1)E3)5)
LVCMOS, 1.2V LVCMOS12 0.1 1.1 0.6 -
LVCMOS, 1.5V LVCMOS15 0.1 1.4 0.75 -
LVCMOS, 1.8V LVCMOS18 0.1 1.7 0.9 -
LVCMOS, 2.5V LVCMOS25 0.1 2.4 1.25 -
LVCMOS, 3.3V LVCMOS33 0.1 3.2 1.75 -
LVTTL, 3.3V LVTTL 0.1 3.2 1.75 -
MOBILE_DDR, 1.8V MOBILE_DDR 0.1 1.7 0.9 -
PCI33, 3.3V PCI33_3 0.1 3.2 1.32 -
HSTL (High-Speed Transceiver Logic), Class I, 1.2V | HSTL_I_12 Vreg— 0.5 VReg + 0.5 VRer 0.60
HSTL, Class | & Il, 1.5V HSTL_I, HSTL_II Vger—0.65 | Vgep+0.65 | Vper 0.75
HSTL, Class | & II, 1.8V HSTL_I_18, HSTL_Il_18 | Vggr—0.8 Vgeg + 0.8 VRer 0.90
HSUL (High-Speed Unterminated Logic), 1.2V HSUL_12 Vgeeg— 0.5 VReg + 0.5 VRer 0.60
SSTL (Stub Terminated Transceiver Logic), 1.2V SSTL12 VReg — 0.5 VRer + 0.5 VREr 0.60
SSTL, 1.35V SSTL135,SSTL135_R | Vggr—0.575 | Vggr + 0.575 | Vger 0.675
SSTL, 1.5V SSTL15, SSTL15_R VRer—0.65 | Vgep+0.65 | Vpee 0.75
SSTL, Class | & Il, 1.8V SSTL18_I, SSTL18_lI Vger — 0.8 Vger + 0.8 VRer 0.90
DIFF_MOBILE_DDR, 1.8V DIFF_MOBILE_DDR 0.9-0.125 | 0.9+0.125 0® -
DIFF_HSTL, Class I, 1.2V DIFF_HSTL_I_12 0.6-0.125 | 0.6+0.125 06 -
DIFF_HSTL, Class | & I1,1.5V DIFF_HSTL_I, 0.75-0.125 | 0.75+0.125 06 -
DIFF_HSTL_II
DIFF_HSTL, Class | & I, 1.8V DIFF_HSTL_I_18, 0.9-0.125 | 0.9+0.125 0 -
DIFF_HSTL_II_18
DIFF_HSUL, 1.2V DIFF_HSUL_12 0.6-0.125 | 0.6+0.125 0 -
DIFF_SSTL, 1.2V DIFF_SSTL12 0.6-0.125 | 0.6+0.125 0 -
DIFF_SSTL135/DIFF_SSTL135_R, 1.35V DIFF_SSTL135, 0.675-0.125 | 0.675+0.125| 0 -
DIFF_SSTL135_R
DIFF_SSTL15/DIFF_SSTL15_R, 1.5V DIFF_SSTL15, 0.75-0.125 | 0.75+0.125 0 -
DIFF_SSTL15_R
DIFF_SSTL18_I/DIFF_SSTL18_ll, 1.8V DIFF_SSTL18_], 0.9-0.125 | 0.9+0.125 0® -
DIFF_SSTL18_lI
LVDS (Low-Voltage Differential Signaling), 1.8V LVDS 0.9-0.125 0.9 +0.125 0(6) -
LVDS_25, 2.5V LVDS_25 1.2-0.125 | 1.2+0.125 0 -
BLVDS_25, 2.5V BLVDS_25 1.25-0.125 | 1.25+0.125 0 -
MINI_LVDS_25, 2.5V MINI_LVDS_25 1.25-0.125 | 1.25+0.125 06 -
PPDS_25 PPDS_25 1.25-0.125 | 1.25+0.125 0 -
RSDS_25 RSDS_25 1.25-0.125 | 1.25+0.125 0® -
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Table 23: Input Delay Measurement Methodology (Contd)

Vmeas | VRer
(1)(4)6) | (1)3)5)
TMDS_33 TMDS_33 3-0.125 3+0.125 0(6) -

Description I/O Standard Attribute v,.(H@) vy(h@

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 Vggp values. Reported delays reflect worst case of these measurements. Vggp
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 1.

6. The value given is the differential input voltage.

Output Delay Measurements

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

VREer

FPGA Output Rrer

VMEeas
(Voltage Level When Taking
Delay Measurement)

— Crer
(Probe Capacitance)

DS182_04_081114

Figure 1: Single-Ended Test Setup

Crer—— Rrer VmEAs

L1

DS182_05_080814

FPGA Output

Figure 2: Differential Test Setup

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

1. Simulate the output driver of choice into the generalized test setup using values from Table 24.

2. Record the time to Vgas-

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

4. Record the time to Vgas-
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5. Compare the results of step 2 and step 4. The increase or decrease in delay yields the actual propagation delay of the

PCB trace.

Table 24: Output Delay Measurement Methodology

Description I/0 Standard Attribute F:FS‘.ZE)F C(R;E;U V'%"\',E)AS V(F\*,E)F
LVCMOS, 1.2V LVCMOS12 1M 0 0.6 0
LVCMOS/LVDCI/HSLVDCI, 1.5V LVCMOS15, LVDCI_15, HSLVDCI_15 M 0 0.75 0
LVCMOS/LVDCI/HSLVDCI, 1.8V LVCMOS18, LVvDCI_15, HSLVDCI_18 1M 0 0.9 0
LVCMOS, 2.5V LVCMOS25 iM 0 1.25 0
LVCMOS, 3.3V LVCMOS33 M 0 1.65 0
LVTTL, 3.3V LVTTL 1M 0 1.65 0
PCI33, 3.3V PCI33_3 25 10 1.65 0
HSTL (High-Speed Transceiver Logic), Class I, 1.2V |HSTL_I_12 50 0 VRer 0.6
HSTL, Class I, 1.5V HSTL_| 50 0 Veeg | 0.75
HSTL, Class I, 1.5V HSTL_II 25 0 Vpee | 0.75
HSTL, Class |, 1.8V HSTL_I_18 50 0 Veeg | 0.9
HSTL, Class II, 1.8V HSTL_II_18 25 0 VRer 0.9
HSUL (High-Speed Unterminated Logic), 1.2V HSUL_12 50 0 VRer 0.6
SSTL12, 1.2V SSTL12 50 0 Veer | 0.6
SSTL135/SSTL135_R, 1.35V SSTL135, SSTL135_R 50 0 Veee | 0.675
SSTL15/SSTL15_R, 1.5V SSTL15, SSTL15_R 50 0 VRer 0.75
SSTL (Stub Series Terminated Logic), SSTL18_I, SSTL18_lI 50 0 VREF 0.9
Class | & Class I, 1.8V
DIFF_MOBILE_DDR, 1.8V DIFF_MOBILE_DDR 50 0 VRer 0.9
DIFF_HSTL, Class |, 1.2V DIFF_HSTL_I_12 50 0 VRer 0.6
DIFF_HSTL, Class | &I, 1.5V DIFF_HSTL_I, DIFF_HSTL_II 50 0 VRer 0.75
DIFF_HSTL, Class | &1, 1.8V DIFF_HSTL_I_18, DIFF_HSTL_II_18 50 0 VRer 0.9
DIFF_HSUL_12, 1.2V DIFF_HSUL_12 50 0 VRer 0.6
DIFF_SSTL12, 1.2V DIFF_SSTL12 50 0 VRer 0.6
DIFF_SSTL135/DIFF_SSTL135_R, 1.35V DIFF_SSTL135, DIFF_SSTL135_R 50 0 VRer 0.675
DIFF_SSTL15/DIFF_SSTL15_R, 1.5V DIFF_SSTL15, DIFF_SSTL15_R 50 0 VRer 0.75
DIFF_SSTL18, Class | &I, 1.8V DIFF_SSTL18_I, DIFF_SSTL18_lI 50 0 VRer 0.9
LVDS (Low-Voltage Differential Signaling), 1.8V LVDS 100 0 0@ 0
LVDS, 2.5V LVDS_25 100 0 0@ 0
BLVDS (Bus LVDS), 2.5V BLVDS_25 100 0 0@ 0
Mini LVDS, 2.5V MINI_LVDS_25 100 0 0@ 0
PPDS_25 PPDS_25 100 0 0@ 0
RSDS_25 RSDS_25 100 0 0@ 0
TMDS_33 TMDS_33 50 0 0@ 3.3
Notes:
1. CRgr is the capacitance of the probe, nominally O pF.
2. The value given is the differential output voltage.
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Input/Output Logic Switching Characteristics

Table 25: ILOGIC Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2LI -2LE

Setup/Hold

Tice1ck/ CE1 pin Setup/Hold with respect to 0.42/0.00 | 0.48/0.00 | 0.67/0.00 | 0.67/0.00 | 0.48/0.00 |0.56/-0.16| ns

TicKcEt CLK

Tisrck/Ticksr | SR pin Setup/Hold with respect to CLK | 0.53/0.01 | 0.61/0.01 | 0.99/0.01 | 0.99/0.01 | 0.61/0.01 |0.88/-0.30| ns

Tipocke2! D pin Setup/Hold with respect to CLK | 0.01/0.27 | 0.01/0.29 | 0.01/0.34 | 0.01/0.34 | 0.01/0.29 | 0.01/0.41 ns

TiockDE2 without Delay (HP 1/O banks only)

Tipockpez! DDLY pin Setup/Hold with respectto | 0.01/0.27 | 0.02/0.29 | 0.02/0.34 | 0.02/0.34 | 0.02/0.29 | 0.01/0.41 | ns

TiockDDE2 CLK (using IDELAY) (HP I/O banks
only)

Tipockes! D pin Setup/Hold with respect to CLK | 0.01/0.27 | 0.01/0.29 | 0.01/0.34 | 0.01/0.34 | 0.01/0.29 | 0.01/0.41 | ns

TiockDE3 without Delay (HR I/O banks only)

Tipockpes/ DDLY pin Setup/Hold with respectto | 0.01/0.27 | 0.02/0.29 | 0.02/0.34 | 0.02/0.34 | 0.02/0.29 | 0.01/0.41 | ns

TiocKDDE3 CLK (using IDELAY) (HR I/O banks
only)

Combinatorial

TiDiE2 D pin to O pin propagation delay, no 0.09 0.10 0.12 0.12 0.10 0.14 ns
Delay (HP 1/0 banks only)

TiDIDE2 DDLY pin to O pin propagation delay 0.10 0.11 0.13 0.13 0.11 0.15 ns
(using IDELAY) (HP I/O banks only)

TiDIES D pin to O pin propagation delay, no 0.09 0.10 0.12 0.12 0.10 0.14 ns
Delay (HR I/O banks only)

T\DIDE3 DDLY pin to O pin propagation delay 0.10 0.11 0.13 0.13 0.11 0.15 ns
(using IDELAY) (HR 1/O banks only)

Sequential Delays

TibLoE2 D pin to Q1 pin using flip-flop as a latch 0.36 0.39 0.45 0.45 0.39 0.54 ns
without Delay (HP 1/0O banks only)

TibLODE2 DDLY pin to Q1 pin using flip-flop as a 0.36 0.39 0.45 0.45 0.39 0.55 ns
latch (using IDELAY) (HP 1/O banks
only)

TibLOE3 D pin to Q1 pin using flip-flop as a latch 0.36 0.39 0.45 0.45 0.39 0.54 ns
without Delay (HR I/O banks only)

T\bLODE3 DDLY pin to Q1 pin using flip-flop as a 0.36 0.39 0.45 0.45 0.39 0.55 ns
latch (using IDELAY) (HR I/O banks
only)

Ticka CLK to Q outputs 0.47 0.50 0.58 0.58 0.50 0.71 ns

Tra ILOGICE2 SR pin to OQ/TQ out (HP 1/O banks 0.84 0.94 1.16 1.16 0.94 1.32 ns

B only)

Tesra 1Loaice2 | Global Set/Reset to Q outputs 7.60 7.60 10.51 10.51 7.60 11.39 ns
(HP 1/O banks only)

TRO_lLOGlCES SR pin to OQ/TQ out 0.84 0.94 1.16 1.16 0.94 1.32 ns
(HR I/0 banks only)

Tesra_ILoaices | Global Set/Reset to Q outputs 7.60 7.60 10.51 10.51 7.60 11.39 ns
(HR 1/0O banks only)
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Table 25: ILOGIC Switching Characteristics (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 22E| -1 | M 2L -2LE
Set/Reset
Trpw jLoGIcE2 | Minimum Pulse Width, SR inputs (HP 0.54 0.63 0.63 0.63 0.63 0.68 |ns, Min
I/O banks only)
Trpw iLogices | Minimum Pulse Width, SR inputs (HR 0.54 0.63 0.63 0.63 0.63 0.68 |ns, Min
I/O banks only)
Table 26: OLOGIC Switching Characteristics
Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2LI -2LE

Setup/Hold

Toboek/Tockp D1/D2 pins Setup/Hold with 0.45/-0.13 | 0.50/~-0.13 | 0.58/-0.13 | 0.58/-0.13 | 0.50/-0.13 | 0.79/-0.18 | ns
respect to CLK

Tooceck/ OCE pin Setup/Hold with 0.28/0.03 | 0.29/0.03 | 0.45/0.03 | 0.45/0.03 | 0.29/0.03 | 0.35/-0.10 | ns

Tockoce respect to CLK

Tosrck/Tocksr | SR pin Setup/Hold with respect | 0.32/0.18 | 0.38/0.18 | 0.70/0.18 | 0.70/0.18 | 0.38/0.18 | 0.62/-0.04 | ns
to CLK

Torexk/TockT T1/T2 pins Setup/Hold with 0.49/-0.16 | 0.56/-0.16 | 0.68/-0.16 | 0.68/~0.13 | 0.56/-0.16 | 0.67/-0.18 | ns
respect to CLK

Torceck! TCE pin Setup/Hold with 0.28/0.01 | 0.30/0.01 | 0.45/0.01 | 0.45/0.06 | 0.30/0.01 | 0.31/-0.10 | ns

TocKTCE respect to CLK

Combinatorial

Toba D1 to OQ out or T1 to TQ out 0.73 0.81 0.97 0.97 0.81 1.18 ns

Sequential Delays

Tocka CLK to OQ/TQ out 0.41 0.43 0.49 0.49 0.43 0.63 ns

TrQ_OLOGICE2 SR pin to OQ/TQ out (HP I/O 0.63 0.70 0.83 0.83 0.70 1.12 ns
banks only)

TGSRQ_OLOG|CE2 Global Set/Reset to Q outputs 7.60 7.60 10.51 10.51 7.60 11.39 ns
(HP 1/0 banks only)

TRQ_OLOG|CE3 SR pin to OQ/TQ out (HR 1/O 0.63 0.70 0.83 0.83 0.70 1.12 ns
banks only)

Tesra_oLocices | Global Set/Reset to Q outputs 7.60 7.60 10.51 10.51 7.60 11.39 ns
(HR 1/0O banks only)

Set/Reset

Trpw oLoaGicE2 | Minimum Pulse Width, SR 0.54 0.54 0.63 0.63 0.54 0.68 ns,
inputs (HP I/0O banks only) Min

Trpw oLoGIcE3 | Minimum Pulse Width, SR 0.54 0.54 0.63 0.63 0.54 0.68 ns,
inputs (HR 1/0O banks only) Min
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Input Serializer/Deserializer Switching Characteristics

Table 27: ISERDES Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1M -2L1I -2LE

Setup/Hold for Control Lines
Tiscok_iTsLip/ BITSLIP pin Setup/Hold with 0.01/0.12 | 0.02/0.13 | 0.02/0.15 | 0.02/0.15 | 0.02/0.13 | 0.02/0.21 ns
TlSCKC_BlTSLlP respect to CLKDIV
Tiscck_ce/ CE pin Setup/Hold with respect | 0.39/-0.02 | 0.44/—0.02 | 0.63/-0.02 | 0.63/-0.02 | 0.44/-0.02 | 0.51/-0.22 | ns
TlSCKC_CE to CLK (for CE1)
Tiscek_ce2/ CE pin Setup/Hold with respect | -0.12/0.29 | -0.12/0.31 | —0.12/0.35 | —0.12/0.35 | -0.12/0.31 | -0.17/0.40 | ns
Tisckc_ce2 to CLKDIV (for CE2)
Setup/Hold for Data Lines
Tispck_p/ D pin Setup/Hold with respect | -0.02/0.11 | -0.02/0.12 | —0.02/0.15 | —0.02/0.15 | -0.02/0.12 | -0.04/0.19 | ns
TISCKD_D to CLK
Tisbck_poLy/ DDLY pin Setup/Hold with —0.02/0.11 | -0.02/0.12 | -0.02/0.15 | —0.02/0.15 | —0.02/0.12 | -0.03/0.19 | ns
Tisckp DDLY respect to CLK (using

B IDELAY)(1)
Tispck_b_ppR/ D pin Setup/Hold with respect | —-0.02/0.11 | -0.02/0.12 | —0.02/0.15 | -0.02/0.15 | —0.02/0.12 | -0.04/0.19 | ns
T|SCKD_D_DDR to CLK at DDR mode
Tispck_ppLy_ppr/ | D pin Setup/Hold with respect 0.11/0.11 | 0.12/0.12 | 0.15/0.15 | 0.15/0.15 | 0.12/0.12 | 0.19/0.19 ns
T|SCKD DDLY DDR to CLK at DDR mode (using

B - IDELAY)(1)
Sequential Delays
Tiscko.Q ‘ CLKDIV to out at Q pin 0.46 \ 0.47 0.58 ] 0.58 ‘ 0.47 0.67 ns
Propagation Delays
Tis00_DO ‘ D input to DO output pin 0.09 ‘ 0.10 0.12 ‘ 0.12 ‘ 0.10 0.14 ns
Notes:
1. Recorded at 0 tap value.
2. Tiscck_cez and Tiscke_cez are reported as Tigcok_ce/Tiscke_ce in the timing report.
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Output Serializer/Deserializer Switching Characteristics

Table 28: OSERDES Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2L1 -2LE
Setup/Hold
Tospck_p/ D input Setup/Hold with respect | 0.37/0.02 | 0.40/0.02 | 0.55/0.02 | 0.55/0.02 | 0.40/0.02 | 0.44/-0.24| ns
TOSCKD_D to CLKDIV
Tospck T/ T input Setup/Hold with respect | 0.49/-0.15 | 0.56/-0.15 | 0.68/-0.15 | 0.68/-0.15 | 0.56/-0.15 | 0.67/-0.25 | ns
TOSCKD:T(1) to CLK
Tospck T2/ T input Setup/Hold with respect | 0.27/-0.15 | 0.30/-0.15 | 0.34/-0.15 | 0.34/-0.15 | 0.30/~0.15 | 0.46/-0.25 | ns
TOSCKD_T2 to CLKDIV
Toscck_oce/ OCE input Setup/Hold with 0.28/0.03 | 0.29/0.03 | 0.45/0.03 | 0.45/0.03 | 0.29/0.03 | 0.35/-0.15| ns
TOSCKC_OCE respect to CLK
Toscek s SR (Reset) input Setup with 0.41 0.46 0.75 0.75 0.46 0.70 ns
- respect to CLKDIV
Toscck_TcE! TCE input Setup/Hold with 0.28/0.01 | 0.30/0.01 | 0.45/0.01 | 0.45/0.01 | 0.30/0.01 |0.31/-0.15| ns
TOSCKC_TCE respect to CLK
Sequential Delays
Toscko_oq Clock to out from CLK to OQ 0.35 0.37 0.42 0.42 0.37 0.54 ns
Toscko_Ta Clock to out from CLK to TQ 0.41 0.43 0.49 0.49 0.43 0.63 ns
Combinatorial
Tospo_TTQ T input to TQ Out 0.73 0.81 0.97 0.97 0.81 1.18 ns
Notes:
1. TOSDCK7T2 and TOSCKD7T2 are reported as TOSDCK?T/TOSCKDfT in the tlmlng report.
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Input/Output Delay Switching Characteristics

Table 29: Input/Output Delay Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2LI -2LE
IDELAYCTRL
TbLycco_Roy Reset to Ready for IDELAYCTRL 3.22 3.22 3.22 3.22 3.22 3.22 ys
FIDELAYCTRL REF Attribute 200.00 200.00 200.00 200.00 200.00 200.00 MHz
- REFCLK frequency = 200.00()
Attribute 300.00 300.00 N/A N/A 300.00 N/A MHz
REFCLK frequency = 300.00(1)
Attribute 400.00 400.00 N/A N/A 400.00 N/A MHz
REFCLK frequency = 400.00(")
IDELAYCTRL_REF | REFCLK precision +10 +10 +10 +10 +10 +10 MHz
_PRECISION
TlDELAYCTRL?F{PW Minimum Reset pulse width 52.00 52.00 52.00 52.00 52.00 52.00 ns
IDELAY/ODELAY
TlDELAYRESOLUT|ON IDELAY/ODELAY chain delay 1/(32 X 2 X FREF) ps
resolution
Pattern dependent period jitter in 0 0 0 0 0 0 ps
delay chain for clock pattern.(® per tap
Pattern dependent period jitter in +5 +5 +5 +5 +5 +5 ps
TipELAvpaT JiT @nd | delay chain for random data pattern per tap
ODELAYPAT_JIT (PRBS 23)®)
Pattern dependent period jitter in +9 +9 +9 +9 +9 +9 ps
delay chain for random data pattern per tap
(PRBS 23)4)
TlDELAY CLK MAX/ Maximum frequency of CLK inputto 800.00 800.00 710.00 710.00 800.00 710.00 MHz
ODELAY_CLK _MAx | IDELAY/ODELAY
Tiocek ce/ CE pin Setup/Hold with respecttoC | 0.11/0.10 | 0.14/0.12 | 0.18/0.14 | 0.18/0.14 | 0.14/0.12 | 0.14/0.16 ns
|DCKC:CE for IDELAY
Topcek ce’/ CE pin Setup/Hold with respectto C | 0.14/0.03 | 0.16/0.04 | 0.19/0.05 | 0.19/0.05 | 0.16/0.04 | 0.28/0.06 ns
TODCKC:CE for ODELAY
Tipcek Ine/ INC pin Setup/Hold with respectto | 0.10/0.14 | 0.12/0.16 | 0.14/0.20 | 0.14/0.20 | 0.12/0.16 | 0.10/0.23 ns
IDCKC:INC C for IDELAY
Topbcek ING/ INC pin Setup/Hold with respectto | 0.10/0.07 | 0.12/0.08 | 0.13/0.09 | 0.13/0.09 | 0.12/0.08 | 0.19/0.16 ns
ODCKC:INC C for ODELAY
Tipcck Rrst/ RST pin Setup/Hold with respectto | 0.13/0.08 | 0.14/0.10 | 0.16/0.12 | 0.16/0.12 | 0.14/0.10 | 0.22/0.19 ns
T|DCKC:RST C for IDELAY
Topcck RsT/ RST pin Setup/Hold with respectto | 0.16/0.04 | 0.19/0.06 | 0.24/0.08 | 0.24/0.08 | 0.19/0.06 | 0.32/0.11 ns
TODCKC:RST C for ODELAY
T\DDO_IDATAIN Propagation delay through IDELAY Note 5 Note 5 Note 5 Note 5 Note 5 Note 5 ps
Tobpo ODATAIN Propagation delay through Note 5 Note 5 Note 5 Note 5 Note 5 Note 5 ps
- ODELAY
Notes:
1. Average Tap Delay at 200 MHz = 78 ps, at 300 MHz = 52 ps, and at 400 MHz = 39 ps.
2. When HIGH_PERFORMANCE mode is set to TRUE or FALSE.
3.  When HIGH_PERFORMANCE mode is set to TRUE.
4. When HIGH_PERFORMANCE mode is set to FALSE.
5. Delay depends on IDELAY/ODELAY tap setting. See the timing report for actual values.
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& XILINX. Kintex-7 FPGAs Data Sheet: DC and AC Switching Characteristics

Table 30: 10_FIFO Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2L1 -2LE
10_FIFO Clock to Out Delays
TorFrFcko_po RDCLK to Q outputs 0.51 0.56 0.63 0.63 0.56 0.81 ns
TcKO_FLAGS Clock to IO_FIFO Flags 0.59 0.62 0.81 0.81 0.62 0.77 ns
Setup/Hold
Tcok o/ D inputs to WRCLK 0.43/-0.01 | 0.47/-0.01 | 0.53/-0.01 | 0.53/0.09 | 0.47/-0.01 | 0.76/-0.05 ns
Teke b
TiFFcck_WREN / WREN to WRCLK 0.39/-0.01 | 0.43/-0.01 | 0.50/-0.01 | 0.50/-0.01 | 0.43/-0.01 | 0.70/-0.05 ns
TIFFCKC_WREN
Torrcck _RDEN/ RDEN to RDCLK 0.49/0.01 | 0.53/0.02 | 0.61/0.02 | 0.61/0.02 | 0.53/0.02 | 0.79/-0.02 ns
TOFFCKC_RDEN
Minimum Pulse Width
ThWH_I0_FIFO RESET, RDCLK, WRCLK 0.81 0.92 1.08 1.08 0.92 1.29 ns
ThwL 10_FIFO RESET, RDCLK, WRCLK 0.81 0.92 1.08 1.08 0.92 1.29 ns
Maximum Frequency
Fmax RDCLK and WRCLK 533.05 470.37 400.00 400.00 470.37 333.33 MHz
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CLB Switching Characteristics
Table 31: CLB Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2L1 -2LE
Combinatorial Delays
TiLo An —Dn LUT address to A 0.05 0.05 0.06 0.06 0.05 0.07 ns, Max
Tio 2 An —Dn LUT address to AMUX/CMUX |  0.15 0.16 0.19 0.19 0.16 0.22 ns, Max
Tio 3 An — Dn LUT address to BMUX_A 0.24 0.25 0.30 0.30 0.25 0.37 ns, Max
Tito An —Dninputs to A — D Q outputs 0.58 0.61 0.74 0.74 0.61 0.91 ns, Max
Taxa AX inputs to AMUX output 0.38 0.40 0.49 0.49 0.40 0.62 ns, Max
Taxe AX inputs to BMUX output 0.40 0.42 0.52 0.52 0.42 0.66 ns, Max
Taxc AX inputs to CMUX output 0.39 0.41 0.50 0.50 0.41 0.62 ns, Max
Taxp AXinputs to DMUX output 0.43 0.44 0.52 0.52 0.44 0.67 ns, Max
Texs BX inputs to BMUX output 0.31 0.33 0.40 0.40 0.33 0.51 ns, Max
Texp BX inputs to DMUX output 0.38 0.39 0.47 0.47 0.39 0.62 ns, Max
Texc CXinputs to CMUX output 0.27 0.28 0.34 0.34 0.28 0.43 ns, Max
Texo CX inputs to DMUX output 0.33 0.34 0.41 0.41 0.34 0.54 | ns, Max
Toxp DX inputs to DMUX output 0.32 0.33 0.40 0.40 0.33 0.52 ns, Max
Sequential Delays
Texo Clock to AQ — DQ outputs 0.26 0.27 0.32 0.32 0.27 0.40 | ns, Max
Tshcko Clock to AMUX — DMUX outputs 0.32 0.32 0.39 0.39 0.32 0.46 ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Tas/TaH Ay — Dy input to CLK on 0.01/0.12 | 0.02/0.13 | 0.03/0.18 | 0.03/0.24 | 0.02/0.13 | 0.02/0.18 | ns, Min
A — D flip-flops
Toick/Tckpl | Ax — Dy input to CLK on 0.04/0.14 | 0.04/0.14 | 0.05/0.20 | 0.05/0.26 | 0.04/0.14 | 0.05/0.21 | ns, Min
A — D flip-flops
Ay — Dy input through MUXs and/or 0.36/0.10 | 0.37/0.11 | 0.46/0.16 | 0.46/0.22 | 0.37/0.11 | 0.56/0.15 | ns, Min
carry logic to CLK on A — D flip-flops
Tceck cis/ | CE inputto CLK on A — D flip-flops 0.19/0.05 | 0.20/0.05 | 0.25/0.05 | 0.25/0.11 | 0.20/0.05 | 0.24/0.04 | ns, Min
Tckee cLs
Tsrek/Tcksr | SR input to CLK on A — D flip-flops 0.30/0.05 | 0.31/0.07 | 0.37/0.09 | 0.37/0.22 | 0.31/0.07 | 0.48/0.05 | ns, Min
Set/Reset
TsrMIN SR input minimum pulse width 0.52 0.78 1.04 1.04 0.78 0.95 ns, Min
Tra Delay from SR input to 0.38 0.38 0.46 0.46 0.38 0.59 ns, Max
AQ - DQ flip-flops
Tceo Delay from CE input to 0.34 0.35 0.43 0.43 0.35 0.54 ns, Max
AQ - DQ flip-flops
Frog Toggle frequency (for export control) 1818 1818 1818 1818 1818 1286 MHz
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CLB Distributed RAM Switching Characteristics (SLICEM Only)
Table 32: CLB Distributed RAM Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2LI -2LE
Sequential Delays
Tsucko Clock to A — B outputs 0.68 0.70 0.85 0.85 0.70 1.08 ns, Max
TSHcko_ 1 Clock to AMUX — BMUX outputs 0.91 0.95 1.15 1.15 0.95 1.44 ns, Max
Setup and Hold Times Before/After Clock CLK
Tps_LrRaM/ A - D inputs to CLK 0.45/0.23 | 0.45/0.24 | 0.54/0.27 | 0.54/0.28 | 0.45/0.24 | 0.69/0.33 | ns, Min
TpH_LRAM
Tas_LraM Address An inputs to clock 0.13/0.50 | 0.14/0.50 | 0.17/0.58 | 0.17/0.61 | 0.14/0.50 | 0.21/0.63 | ns, Min
TAH_LRAM Address An inputs through MUXs | 0.40/0.16 | 0.42/0.17 | 0.52/0.23 | 0.52/0.29 | 0.42/0.17 | 0.63/0.23 | ns, Min
and/or carry logic to clock
Tws_Lram/ WE input to clock 0.29/0.09 | 0.30/0.09 | 0.36/0.09 | 0.36/0.11 | 0.30/0.09 | 0.46/0.10 | ns, Min
TwH_LRAM
Tceck Lraw/ | CE input to CLK 0.29/0.09 | 0.30/0.09 | 0.37/0.09 | 0.37/0.11 | 0.30/0.09 | 0.47/0.10 | ns, Min
TCKCE_LRAM
Clock CLK
Tvpw Minimum pulse width 0.68 0.77 0.91 0.91 0.77 1.11 ns, Min
Tmep Minimum clock period 1.35 1.54 1.82 1.82 1.54 2.22 ns, Min
Notes:
1. TsHcko also represents the CLK to XMUX output. Refer to the timing report for the CLK to XMUX path.
CLB Shift Register Switching Characteristics (SLICEM Only)
Table 33: CLB Shift Register Switching Characteristics
Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 22E | 1 | M -2L1 -2LE
Sequential Delays
TREG Clock to A — D outputs 0.96 0.98 1.20 1.20 0.98 1.35 ns, Max
TrEG_MUX Clock to AMUX — DMUX output 1.19 1.23 1.50 1.50 1.23 1.72 ns, Max
TREG_M31 Clock to DMUX output via M31 0.89 0.91 1.10 1.10 0.91 1.25 ns, Max
output

Setup and Hold Times Before/After Clock CLK
Tws sHFreg/ | WE input 0.26/0.09 | 0.27/0.09 | 0.33/0.09 | 0.33/0.11 | 0.27/0.09 | 0.41/0.10 | ns, Min
TwWH_SHFREG
Tceck sHrFrea/ | CE input to CLK 0.27/0.09 | 0.28/0.09 | 0.33/0.09 | 0.33/0.11 | 0.28/0.09 | 0.42/0.10 | ns, Min
TCKCE_SHFREG
Tps_SHFREG/ A —D inputs to CLK 0.28/0.26 | 0.28/0.26 | 0.33/0.30 | 0.33/0.36 | 0.28/0.26 | 0.41/0.36 | ns, Min
TpH_SHFREG
Clock CLK
Twpw_sHFReG | Minimum pulse width | 055 | 065 | 078 | 078 | 065 | 081 | ns Min
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Block RAM and FIFO Switching Characteristics
Table 34: Block RAM and FIFO Switching Characteristics

Speed Grade

Symbol Description 1.0V 0.95V 0.9V Units
3 | -2:2LE 1 | - -2L1 -2LE

Block RAM and FIFO Clock-to-Out Delays

Treko_po and Clock CLK to DOUT output 1.57 1.80 2.08 2.08 1.80 2.44 | ns, Max

Treko o real! (without output register)(2)®3)
Clock CLK to DOUT output (with 0.54 0.63 0.75 0.75 0.63 0.86 ns, Max
output register)#)(®)

Trcko_po_eccand Clock CLK to DOUT output with 2.35 2.58 3.26 3.26 2.58 4.49 |ns, Max

ECC (without output

T
RCKO_DO_ECC_REG register)@()

Clock CLK to DOUT output with 0.62 0.69 0.80 0.80 0.69 0.94 ns, Max
ECC (with output register)(4)®)
Treko_po_cascout and | Clock CLK to DOUT output with 2.21 2.45 2.80 2.80 2.45 3.19 | ns, Max
TRCKO DO CASCOUT REG Cascade Swithout output
- - register)(@
Clock CLK to DOUT output with 0.98 1.08 1.24 1.24 1.08 1.32 ns, Max
Cascade (with output register)(4)
TRCKO FLAGS Clock CLK to FIFO flags 0.65 0.74 0.89 0.89 0.74 0.97 ns, Max
- outputs(®)
TRcKO_POINTERS Clock CLK to FIFO pointers 0.79 0.87 0.98 0.98 0.87 1.10 | ns, Max
outputs(?)
TRCKO_PAR|TY_ECC Clock CLK to ECCPARITY in 0.66 0.72 0.80 0.80 0.72 0.93 ns, Max
ECC encode only mode
TRCKO_SDB|T_ECC and Clock CLK to BITERR (WIthOUt 2.17 2.38 3.01 3.01 2.38 4.15 ns, Max
Treko_spBIT ECC_REG | OutPut register)
Clock CLK to BITERR (with 0.57 0.65 0.76 0.76 0.65 0.89 |ns, Max
output register)
TRCKO?RDADDR?ECC and |Clock CLK to RDADDR OUtpUt 0.64 0.74 0.90 0.90 0.74 0.98 ns, Max
TRCKO_RDADDR_ECC_REG with ECC (WithOUt OUtpUt
register)
Clock CLK to RDADDR output 0.71 0.79 0.92 0.92 0.79 1.10 ns, Max

with ECC (with output register)
Setup and Hold Times Before/After Clock CLK

Trock ADDRA ADDR inputs(®) 0.38/ 0.42/ 0.48/ 0.48/ 0.42/ 0.65/ | ns, Min
TRCKC ADDRA 0.27 0.28 0.31 0.38 0.28 0.38
TRDCK_DI_WF_NC/ Data input setup/hold time when |  0.49/ 0.55/ 0.63/ 0.63/ 0.55/ 0.78/ | ns, Min
TRCKD DI WE NG block RAM is configured in 0.51 0.53 0.57 0.57 0.53 0.64

- WRITE_FIRST or NO_CHANGE

mode(©)

Trock_pi_RF/ Data input setup/hold time when | 0.17/ 0.19/ 0.21/ 0.21/ 0.19/ 0.25/ | ns, Min
TRCKD DI RF block RAM is configured in 0.25 0.29 0.35 0.35 0.29 0.32

- - READ_FIRST mode(®)
Trock_pi_ecc/ DIN inputs with block RAM ECC | 0.42/ 0.47/ 0.53/ 0.53/ 0.47/ 0.66/ | ns, Min
TRCKD_DI_ECC in standard mode(®) 0.37 0.39 0.43 0.58 0.39 0.46
Trock_pi_Ecow/ DIN inputs with block RAM ECC | 0.79/ 0.87/ 0.99/ 0.99/ 0.87/ 1.17/ | ns, Min
TRCKD_DI_ECCW encode only(®) 0.37 0.39 0.43 0.58 0.39 0.41
TRDCK?DLECC?F“:O/ DIN |an|tS with FIFO ECC in 0.89/ 0.98/ 1.12/ 1.12/ 0.98/ 1.32/ ns, Min
TRCKD_DI_ECC_FIFO standard mode(g) 0.47 0.50 0.54 0.69 0.50 0.65
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Table 34: Block RAM and FIFO Switching Characteristics (Cont'd)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2LI -2LE
TRCCK_INJECTBITERR/ Inject smgle/double bit error in 0.49/ 0.55/ 0.63/ 0.63/ 0.55/ 0.78/ ns, Min
TRCKC_lNJECTBlTERR ECC mode 0.30 0.31 0.34 0.43 0.31 0.41
Treek EN'TRCKC_EN Block RAM Enable (EN) input 0.30/ 0.33/ 0.38/ 0.38/ 0.33/ 0.48/ | ns, Min
0.17 0.18 0.20 0.32 0.18 0.22
TRcek _REGCE/ CE input of output register 0.21/ 0.25/ 0.31/ 0.31/ 0.25/ 0.34/ | ns, Min
TRCKC REGCE 0.13 0.13 0.14 0.19 0.13 0.16
Trcek RsTREG! Synchronous RSTREG input 0.25/ 0.27/ 0.29/ 0.29/ 0.27/ 0.35/ | ns, Min
TRCKC RSTREG 0.06 0.06 0.06 0.14 0.06 0.06
Trcek _RsTRAM/ Synchronous RSTRAM input 0.27/ 0.29/ 0.31/ 0.31/ 0.29/ 0.34/ | ns, Min
TRCKC RSTRAM 0.35 0.37 0.39 0.39 0.37 0.40
Trcek_wea/ Write Enable (WE) input (Block 0.38/ 0.41/ 0.46/ 0.46/ 0.41/ 0.54/ | ns, Min
TRCKC WEA RAM only) 0.15 0.16 0.17 0.29 0.16 0.19
Trecek WrReN WREN FIFO inputs 0.39/ 0.39/ 0.40/ 0.40/ 0.39/ 0.65/ | ns, Min
TRCKC WREN 0.25 0.30 0.37 0.49 0.30 0.37
TRCCK_RDEN/ RDEN FIFO inputs 0.36/ 0.36/ 0.37/ 0.37/ 0.36/ 0.60/ ns, Min
TRCKC RDEN 0.26 0.30 0.37 0.49 0.30 0.38
Reset Delays
Trco FLAGS Reset RST to FIFO 0.76 0.83 0.93 0.93 0.83 1.06 |ns, Max
flags/pointers(19)
TRReC_RsT/ FIFO resetrecovery andremoval | 1.59/ 1.76/ 2.01/ 2.01/ 1.76/ 2.07/ | ns, Max
TRREM RST timing(11) —-0.68 —-0.68 —-0.68 —-0.68 —0.68 -0.60
Maximum Frequency
FMmAX_BRAM_WF_NC Block RAM 601.32 | 543.77 | 458.09 | 458.09 | 543.77 | 372.44 MHz
(Write first and No change
modes)
When not in SDP RF mode
FmAx_BRAM_RF Block RAM 601.32 | 543.77 | 458.09 | 458.09 | 543.77 | 372.44 MHz
_PERFORMANCE (Read first, Performance mode)
When in SDP RF mode but no
address overlap between port A
and port B
FMAX_BRAM_RF_ Block RAM 528.26 | 477.33 | 400.80 | 400.80 | 477.33 | 317.36 MHz
DELAYED_WRITE (Read first, Delayed_write mode)
When in SDP RF mode and
there is possibility of overlap
between port A and port B
addresses
FMAX_CAS_WF_NC Block RAM Cascade 551.27 | 493.83 | 408.00 | 408.00 | 493.83 | 322.48 MHz
(Write first, No change mode)
When cascade but not in RF
mode
Fmax_cas_RF Block RAM Cascade 551.27 | 493.83 | 408.00 | 408.00 | 493.83 | 322.48 MHz
_PERFORMANCE (Read first, Performance mode)
When in cascade with RF mode
and no possibility of address
overlap/one port is disabled
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Table 34: Block RAM and FIFO Switching Characteristics (Cont'd)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2LI -2LE
Fmax_cAs_RF_ When in cascade RF mode and | 478.24 | 427.35 | 350.88 | 350.88 | 427.35 | 267.38 MHz
DELAYED_WRITE there is a possibility of address
overlap between port A and port
B
Fmax_FIFo FIFO in all modes without ECC | 601.32 | 543.77 | 458.09 | 458.09 | 543.77 | 372.44 MHz
Fumax_Ecc Block RAM and FIFO in ECC 484.26 | 430.85 | 351.12 | 351.12 | 430.85 | 254.13 MHz
configuration
Notes:
1. The timing report shows all of these parameters as Trcko po-
2. Tgrcko_por includes Treko pow: TRoko _porr. @nd Treko _popw @s well as the B port equivalent timing parameters.
3. These parameters also apply to synchronous FIFO with DO_REG = 0.
4. Tgrcko_po includes Treko pop as well as the B port equivalent timing parameters.
5. These parameters also apply to multirate (asynchronous) and synchronous FIFO with DO_REG = 1.
6. Troko_FLAGs includes the following parameters: Troko _aEmPTY: TRCKO_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: TRCKO_WRERR.
7. Treko_poinTERs includes both Treko rocount @nd Treko WRCOUNT.
8. The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is possible.
9. These parameters include both A and B inputs as well as the parity inputs of A and B.
10. Trco_FLags includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.
11. RDEN and WREN must be held Low prior to and during reset. The FIFO reset must be asserted for at least five positive clock edges of the

slowest clock (WRCLK or RDCLK).
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DSP48E1 Switching Characteristics
Table 35: DSP48E1 Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V | 0.9V | Units

3 |22E| 1 | M | 2u | -2LE
Setup and Hold Times of Data/Control Pins to the Input Register Clock
Tpsppck A _AREG! Ainput to A register CLK 0.24/ | 0.27/ | 0.31/ 0.33/ 0.27/ 0.38/ ns
TDSPOKD_ A AREG 012 | 014 | 016 | 018 | 014 | 0.12
TDSPDCK_B_BREG/ B inputto B register CLK 0.28/ 0.32/ 0.39/ 0.41/ 0.32/ 0.51/ ns
TDSPCKD_B_BREG 013 | 014 | 015 | 018 | 0.14 | 0.16
Tpsppck_c_CREG/ C input to C register CLK 0.15/ 0.17/ 0.20/ 0.20/ 0.17/ 0.31/ ns
TDSPCKD_G_CREG 015 | 047 | 020 | 022 | 017 | 0.21
Tpsppck D _DREG/ D input to D register CLK 0.21/ | 0.27/ | 0.35/ 0.35/ 0.27/ 0.46/ ns
TpSPCKD_D_ DREG 019 | 022 | 026 | 027 | 022 | 020
TDSPDCK_AC|N_AREG/ ACIN inputto A register CLK 0.21/ 0.24/ 0.27/ 0.30/ 0.24/ 0.31/ ns
TbsPcKD_ACIN_AREG 0.12 0.14 0.16 0.16 0.14 0.12
TDSPDCK_BClN_BREG/ BCIN input to B register CLK 0.22/ 0.25/ 0.30/ 0.32/ 0.25/ 0.34/ ns
TDSPCKD._BOIN_BREG 013 | 014 | 015 | 015 | 0.14 | 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 2.04/ 2.34/ 2.79/ 2.79/ 2.34/ 3.66/ ns
TDSPCKD_{A, B}_MREG_MULT using multlpller —0.01 -0.01 -0.01 -0.01 —0.01 -0.06
TpsPpck_{A, D}_ADREG/ {A, D} input to AD register CLK| 1.09/ 1.25/ 1.49/ 1.49/ 1.25/ 1.94/ ns
TDSPCKD. {A D) ADREG -0.02 | -0.02 | -0.02 | -0.02 | -0.02 | -0.23
Setup and Hold Times of Data/Control Pins to the Output Register Clock
TDSPDCK?{A, B}fPREG?MULT/ {A, B,} input to P register CLK 3.41/ 3.90/ 4.64/ 4.64/ 3.90/ 5.89/ ns
TDSPCKD_{A. B} _PREG_MULT using multiplier 024 | 024 | -024 | 024 | -0.24 | —0.41
TDSPDCK_D_PREG_MULT/ D inputto P register CLK 3.33/ 3.81/ 4.53/ 4.53/ 3.81/ 5.70/ ns
TDSPCKD?D?PREG?MULT using multlpller —0.62 -0.62 —0.62 -0.62 —0.62 —-1.42
TDSPDCK_{A, B} _PREG/ A or B input to P register CLK 1.47/ 1.68/ 2.00/ 2.00/ 1.68/ 2.37/ ns
TDSPCKD_{A. B] [PREG not using multiplier —024 | —024 | 024 | —024 | -024 | -0.41
Tpsppck ¢ _PREG C input to P register CLK not | 1.30/ 1.49/ 1.78/ 1.78/ 1.49/ 2.11/ ns
TDSPCKD_C_PREG using multlpller -0.22 -0.22 -0.22 -0.22 -0.22 —0.36
TDSPDCK_PC|N_PREG/ PCIN input toP register CLK 1.12/ 1.28/ 1.52/ 1.52/ 1.28/ 1.81/ ns
TDSPCKD_PCIN_PREG -0.13 | —0.13 | -0.13 | -0.13 | —0.13 | —0.21
Setup and Hold Times of the CE Pins
TDSPDCK_{CEA;CEB}_{AREG;BREG}/ {CEA; CEB} input to {A; B} 0.30/ 0.36/ 0.44/ 0.44/ 0.36/ 0.55/ ns
TDSPCKD_{CEA;CEB}_{AREG;BREG} register CLK 0.05 0.06 0.09 0.09 0.06 0.09
TDSPDCK_CEC_CREG/ CEC input toC register CLK 0.24/ 0.29/ 0.36/ 0.36/ 0.29/ 0.43/ ns
TDSPCKD_CEG_GREG 008 | 009 | 011 | 011 | 009 | O0.11
Tpsppck CED_DREG/ CED input to D register CLK 0.31/ | 0.36/ | 0.44/ 0.44/ 0.36/ 0.58/ ns
TpSPCKD_GED. DREG -0.02 | -0.02 | -0.02 | 002 | -0.02 | 0.12
TDSPDCK_CEM_MREG/ CEM input to M register CLK 0.26/ 0.29/ 0.33/ 0.33/ 0.29/ 0.39/ ns
TDSPCKD_CEM_MREG 045 | 047 | 020 | 020 | 017 | 025
TDSPDCK_CEP_PF(EG/ CEP input to P register CLK 0.31/ 0.36/ 0.45/ 0.45/ 0.36/ 0.54/ ns
TDSPCKD_OEP_FREG 001 | 001 | 001 | 001 | 001 | 0.00
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Table 35: DSP48E1 Switching C

haracteristics (Contd)

Speed Grade

Symbol Description 1.0V 0.95V | 0.9V | Units
3 |-2M2LE] 1 | AIM | 2L | -2LE
Setup and Hold Times of the RST Pins
TDSPDCK_{RSTA; RSTB}_{AREG; BREG}/ {RSTA, RSTB} lnput to {A, B} 0.34/ 0.39/ 0.47/ 0.47/ 0.39/ 0.53/ ns
DSPCKD_{RSTA; RSTB}_{AREG; BREG} |register CLK 0.10 0.11 0.13 0.14 0.11 0.34
TDSPDCK_RSTC_CREG/ RSTC input toC register CLK 0.06/ 0.07/ 0.08/ 0.08/ 0.07/ 0.08/ ns
TbsPcKD_RSTC_CREG 0.22 0.24 0.26 0.26 0.24 0.31
TDSPDCK?RSTD?DREG/ RSTD Input toD register CLK 0.37/ 0.42/ 0.50/ 0.50/ 0.42/ 0.57/ ns
TDSPDCK_RSTM_MREG/ RSTM inputto M register CLK| 0.18/ 0.20/ 0.28/ 0.23/ 0.20/ 0.24/ ns
TpsPcKD_RSTM_MREG 0.18 0.21 0.24 0.24 0.21 0.29
TDSPDCK_RSTP_PREG/ RSTP input toP register CLK 0.24/ 0.26/ 0.30/ 0.30/ 0.26/ 0.37/ ns
TbsPckD_RSTP_PREG 0.01 0.01 0.01 0.11 0.01 0.00
Combinatorial Delays from Input Pins to Output Pins
TDSPDO_A_CARRYOUT_MULT A input to CARRYOUT OUtpUt 3.21 3.69 4.39 4.39 3.69 5.60 ns
using multiplier
Tpsppo D_P_MULT D input to P output using 3.15 3.61 4.30 4.30 3.61 5.44 ns
multiplier
TobsPpo A P A input to P output not using 1.30 1.48 1.76 1.76 1.48 2.10 ns
T multiplier
TbspPpo c_P C input to P output 1.13 1.30 1.55 1.55 1.30 1.84 ns
Combinatorial Delays from Input Pins to Cascading Output Pins
TDSPDO?{A; B}_{ACOUT; BCOUT} {A, B} Input to {ACOUT, 0.47 0.53 0.63 0.63 0.53 0.75 ns
BCOUT} output
TDSPDO_{A, B}_CARRYCASCOUT_MULT {A, B} input to 3.44 3.94 4.69 4.69 3.94 5.96 ns
CARRYCASCOUT output
using multiplier
TDSPDO D CARRYCASCOUT MULT D input to CARRYCASCOUT 3.36 3.85 4.58 4.58 3.85 5.77 ns
T - output using multiplier
TDSPDO_{A, B}_CARRYCASCOUT {A, B} input to 1.50 1.72 2.04 2.04 1.72 2.44 ns
CARRYCASCOUT output not
using multiplier
TDSPDO_C_CARRYCASCOUT C input to CARRYCASCOUT 1.34 1.53 1.83 1.83 1.53 2.18 ns
output
Combinatorial Delays from Cascading Input Pins to All Output Pins
TbsPDO_ACIN_P_MULT ACIN input to P output using 3.09 3.55 4.24 4.24 3.55 5.42 ns
multiplier
TpbspPpo_ACIN_P ACIN input to P output not 1.16 1.33 1.59 1.59 1.33 2.07 ns
using multiplier
TDSPDO_AClN_ACOUT ACIN input to ACOUT output 0.32 0.37 0.45 0.45 0.37 0.53 ns
TDSPDO?AClNfCARRYCASCOUT?MULT ACIN input to 3.30 3.79 4.52 4.52 3.79 5.76 ns
CARRYCASCOUT output
using multiplier
TDSPDO?AClN?CARRYCASCOUT ACIN input to 1.37 1.57 1.87 1.87 1.57 2.40 ns
CARRYCASCOUT output not
using multiplier
TpspPpo_PCIN_P PCIN input to P output 0.94 1.08 1.29 1.29 1.08 1.54 ns
TDSPDO_PCIN_CAHRYCASCOUT PCIN input to 1.15 1.32 1.57 1.57 1.32 1.88 ns
CARRYCASCOUT output
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Table 35: DSP48E1 Switching Characteristics (Contd)

Speed Grade

Symbol Description 1.0V 0.95V | 0.9V | Units
3 |-2M2LE] 1 | AIM | 2L | -2LE

Clock to Outs from Output Register Clock to Output Pins

TDSPCKO_P_PREG CLK PREG to P output 0.33 0.35 0.39 0.39 0.35 0.45 ns

TDSPCKO?CARRYCASCOUT?PREG CLK PREG to 0.44 0.50 0.59 0.59 0.50 0.71 ns
CARRYCASCOUT output

Clock to Outs from Pipeline Register Clock to Output Pins

TpSPCKO._P_MREG CLK MREG to P output 142 | 164 | 196 | 196 | 164 | 231 ns

TDSPCKO_CARRYCASCOUT_MREG CLK MREG to 1.63 1.87 2.24 2.24 1.87 2.65 ns
CARRYCASCOUT output

TDSPCKO?P?ADREG?MULT CLKADREGtoP output using 2.30 2.63 3.13 3.13 2.63 3.90 ns
multiplier

TDSPCKO_CARRYCASCOUT_ CLK ADREG to 2.51 2.87 3.41 3.41 2.87 4.23 ns

ADREG_MULT CARRYCASCOUT output

using multiplier

Clock to Outs from Input Register Clock to Output Pins

TDSPCKO?P?AREG?MULT CLK AREG to P output using 3.34 3.83 4.55 4.55 3.83 5.80 ns
multiplier

TDSPCKO_P_BREG CLK BREG to P output not 1.39 1.59 1.88 1.88 1.59 2.24 ns
using multiplier

TDSPCKO_P_CREG CLKCREG to P output not 1.43 1.64 1.95 1.95 1.64 2.32 ns
using multiplier

TDSPCKO?P?DREG?MULT CLE DlREG toP output using 3.32 3.80 4.51 4.51 3.80 5.74 ns
multiplier

Clock to Outs from Input Register Clock to Cascading Output Pins

TDSPCKOf{ACOUT; BCOUT} CLK (ACOUT, BCOUT) to 0.55 0.62 0.74 0.74 0.62 0.87 ns
_{AREG; BREG} {A,B} register output
TDSPCKO_CARRYCASCOUT_ CLK (AREG, BREG) to 3.55 4.06 4.84 4.84 4.06 6.13 ns
{AREG, BREG}_MULT CARRYCASCOUT output

using multiplier
TDSPCKO_CARRYCASCOUT_ BREG CLK BREG to 1.60 1.82 2.16 2.16 1.82 2.58 ns

CARRYCASCOUT output not
using multiplier

TDSPCKO_CARRYCASCOUT CLK DREG to 3.52 4.03 4.79 4.79 4.03 6.07 ns
_ DREG_MULT CARRYCASCOUT output
using multiplier
TDSPCKO_CARRYCASCOUT_ CREG CLK CREG to 1.64 1.88 2.23 2.23 1.88 2.65 ns
CARRYCASCOUT output
Maximum Frequency
Fymax With all registers used 741.84 | 650.20 | 547.95 | 547.95 | 650.20 | 429.37 | MHz
FmAX_PATDET With pattern detector 627.35 | 549.75 | 463.61 | 463.61 | 549.75 | 365.90 | MHz
FMAX MULT NOMREG Two register multiply without | 412.20 | 360.75 | 303.77 | 303.77 | 360.75 | 248.32 | MHz
B B MREG
FMAX?MULT?NOMREG?PATDET Two register multlply without 374.25 | 327.65 | 276.01 276.01 327.65 | 225.73 MHz
MREG with pattern detect
FMAX_PREADD. MULT NOADREG Without ADREG 468.82 | 408.66 | 342.70 | 342.70 | 408.66 | 263.44 | MHz
FMAX?PREADD?MULT? Without ADREG with pattern 468.82 | 408.66 | 342.70 | 342.70 | 408.66 | 263.44 MHz
NOADREG_PATDET detect

DS182 (v2.13) February 23, 2015 www.xilinx.com
Product Specification l Send Feedback I 41


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS182&Title=Kintex-7%20FPGAs%20Data%20Sheet%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=2.13&docPage=41
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Table 35: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description 1.0V 0.95V | 0.9V | Units
-3 -2/-2LE -1 -1M -2LI -2LE

FMAX_NOPIPELlNEREG Without pipeline registers 306.84 | 267.81 225.02 | 225.02 | 267.81 177.15 MHz
(MREG, ADREG)

FMAX?NOP|PEL|NEREG7PATDET Without plpellne registers 285.23 | 249.13 | 209.38 | 209.38 | 249.13 | 165.32 MHz
(MREG, ADREG) with pattern
detect

Clock Buffers and Networks
Table 36: Global Clock Switching Characteristics (Including BUFGCTRL)

Speed Grade
Symbol Description 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1M -2LI -2LE

Tsccck_cE/ CE pins Setup/Hold 0.12/0.30 | 0.14/0.38 | 0.26/0.38 | 0.26/0.92 | 0.14/0.38 | 0.23/0.40 | ns
Tsceke_ce
Teccek S pins Setup/Hold 0.12/0.30 | 0.14/0.38 | 0.26/0.38 | 0.26/0.92 | 0.14/0.38 | 0.23/0.40 | ns
Teccke s
Teccko 0@ BUFGCTRL delay from 10/11 to O 0.08 0.10 0.12 0.12 0.10 0.10 ns
Maximum Frequency
FMAX_BUFG Global clock tree (BUFG) | 741.00 | 71000 | 62500 | 62500 | 710.00 | 560.00 | MHz

Notes:

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

2. Tgacko_o (BUFG delay from 10 to O) values are the same as Tgccko_o Values.

Table 37: Input/Output Clock Switching Characteristics (BUFIO)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2L1 -2LE
Teiocko_ o Clock to out delay from I to O 1.04 1.14 1.32 1.32 1.14 1.48 ns
Maximum Frequency
FMAX_BUFIO 1/O clock tree (BUFIO) | 800.00 | 800.00 | 710.00 | 710.00 | 800.00 | 710.00 | MHz
Table 38: Regional Clock Buffer Switching Characteristics (BUFR)
Speed Grade
Symbol Description 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1M -2L1 -2LE
TBROKO.O lCtIg%I)( to out delay from 0.60 0.65 0.77 0.77 0.65 1.06 ns
TBRCKO © BYP C!opk to out delay from I to O with 0.30 0.32 0.38 0.38 0.32 0.57 ns
- Divide Bypass attribute set
TBRDO_O Propagation delay from CLR to O 0.71 0.75 0.96 0.96 0.75 0.93 ns
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Table 38: Regional Clock Buffer Switching Characteristics (BUFR) (Cont’d)

Speed Grade
Symbol Description 1.0V 0.95V 0.9v Units
-3 22E| -1 | - -2LI -2LE
Maximum Frequency
Fuax_surr'? Regional clock tree (BUFR) | 600.00 | 54000 | 450.00 | 450.00 | 540.00 | 450.00 | MHz

Notes:
1. The maximum input frequency to the BUFR and BUFMR is the BUFIO Fy5x frequency.

Table 39: Horizontal Clock Buffer Switching Characteristics (BUFH)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2LI -2LE
TgHCcKO O BUFH delay from I to O 0.10 0.11 0.13 0.13 0.11 0.12 ns
$BHCCK_CE/ CE pin Setup and Hold 0.20/0.16 | 0.23/0.20 | 0.38/0.21 | 0.38/0.79 | 0.23/0.20 | 0.28/0.09 | ns
BHCKC_CE

Maximum Frequency
FMAX_BUFH Horizontal clock buffer (BUFH) | 741.00 | 710.00 | 62500 | 625.00 | 710.00 | 560.00 | MHz

Table 40: Duty Cycle Distortion and Clock-Tree Skew

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2LI -2LE
Tbep cLk Global Clock Tree Duty Cycle All 0.20 0.20 0.20 0.20 All 0.25 ns
- Distortion(!)
TCeKSKEW Global Clock Tree Skew(@) XC7K70T 0.29 0.40 0.40 N/A N/A 0.47 ns
XC7K160T 0.42 0.53 0.57 N/A 0.53 0.59 ns
XC7K325T 0.59 0.74 0.79 N/A 0.74 0.91 ns
XC7K355T 0.45 0.57 0.59 N/A 0.57 0.69 ns
XC7K410T 0.60 0.74 0.79 N/A 0.74 0.91 ns
XC7K420T 0.60 0.74 0.79 N/A 0.74 0.91 ns
XC7K480T 0.60 0.74 0.79 N/A 0.74 0.91 ns
XQ7K325T N/A 0.74 0.79 0.79 N/A 0.91 ns
XQ7K410T N/A 0.74 0.79 0.79 N/A 0.91 ns
Tocp_surio | /O clock tree duty cycle All 0.12 0.12 0.12 0.12 0.12 0.12 ns
distortion
Teurioskew | /O clock tree skew across All 0.02 0.02 0.02 0.02 0.02 0.03 ns
one clock region
Tpoep Burr | Regional clock tree duty cycle All 0.15 0.15 0.15 0.15 0.15 0.15 ns
distortion
Notes:

1. These parameters represent the worst-case duty cycle distortion observable at the 1/O flip flops. For all I/O standards, IBIS can be used to
calculate any additional duty cycle distortion that might be caused by asymmetrical rise/fall times.

2. The Tgkskew Value represents the worst-case clock-tree skew observable between sequential I/O elements. Significantly less clock-tree
skew exists for I/O registers that are close to each other and fed by the same or adjacent clock-tree branches. Use the Xilinx Timing Analyzer
tools to evaluate clock skew specific to your application.
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MMCM Switching Characteristics
Table 41: MMCM Specification

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2LI -2LE

MMCM_F nmax Maximum Input Clock 1066.00 | 933.00 | 800.00 | 800.00 | 933.00 | 800.00 MHz
Frequency

MMCM_FnmiN Minimum Input Clock 10.00 10.00 10.00 10.00 10.00 10.00 MHz
Frequency

MMCM_F\nuiTTER Maximum Input Clock Period < 20% of clock input period or 1 ns Max
Jitter

MMCM_F\npuTy Allowable Input Duty Cycle: 25.00 25.00 25.00 25.00 25.00 25.00 %
10-49 MHz
Allowable Input Duty Cycle: 30.00 30.00 30.00 30.00 30.00 30.00 %
50-199 MHz
Allowable Input Duty Cycle: 35.00 35.00 35.00 35.00 35.00 35.00 %
200-399 MHz
Allowable Input Duty Cycle: 40.00 40.00 40.00 40.00 40.00 40.00 %
400499 MHz
Allowable Input Duty Cycle: 45.00 45.00 45.00 45.00 45.00 45.00 %
>500 MHz

MMCM_Fumin_pscLk Minimum Dynamic Phase Shift 0.01 0.01 0.01 0.01 0.01 0.01 MHz
Clock Frequency

MMCM_Fyax_pscLk Maximum Dynamic Phase Shift | 550.00 | 500.00 | 450.00 | 450.00 | 500.00 | 450.00 MHz
Clock Frequency

MMCM_Fycomin Minimum MMCM VCO 600.00 | 600.00 | 600.00 | 600.00 | 600.00 | 600.00 MHz
Frequency

MMCM_Fycomax Maximum MMCM VCO 1600.00 | 1440.00 | 1200.00 | 1200.00 | 1440.00 | 1200.00 | MHz
Frequency

MMCM—FBANDW|DTH Low MMCM Bandwidth at 1.00 1.00 1.00 1.00 1.00 1.00 MHz
Typical()
High MMCM Bandwidth at 4.00 4.00 4.00 4.00 4.00 4.00 MHz
Typical()

MMCM_TgtatpHaoFFseT |Static Phase Offset of the 0.12 0.12 0.12 0.12 0.12 0.12 ns
MMCM Outputs(2)

MMCM—TOUTJHTER MMCM OUtpUt Jitter Note 3

MMCM_ToutpuTy MMCM Output Clock Duty 0.20 0.20 0.20 0.20 0.20 0.25 ns
Cycle Precision(4)

MMCM_T | ockmax MMCM Maximum Lock Time 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 ps

MMCM F MMCM Maximum Output 1066.00 | 933.00 | 800.00 | 800.00 | 933.00 | 800.00 MHz

— OUTMAX Frequency

MMCM_Foutmin MMCM Minimum Output 4.69 4.69 4.69 4.69 4.69 4.69 MHz
Frequency(®)(©)

MMCM_TexTtrDVAR External Clock Feedback < 20% of clock input period or 1 ns Max
Variation

MMCM_RSTynPULSE Minimum Reset Pulse Width 5.00 5.00 5.00 5.00 5.00 5.00 ns

MMCM_Fpepmax Maximum Frequency at the 550.00 | 500.00 | 450.00 | 450.00 | 500.00 | 450.00 MHz
Phase Frequency Detector

MMCM_Fpepmin Minimum Frequency at the 10.00 10.00 10.00 10.00 10.00 10.00 MHz
Phase Frequency Detector
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Table 41: MMCM Specification (Cont'd)

Speed Grade

Symbol Description 1.0V 0.95V 0.9V Units
-3 22LE| -1 | M -2LI -2LE
MMCM_TggpeLay Maximum Delay in the 3 ns Max or one CLKIN cycle
Feedback Path
MMCM Switching Characteristics Setup and Hold
TmMCMDCK_PSEN Setup and Hold of Phase Shift | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | ns
TMmeMCKD_PSEN Enable
TumeMbck PsiNcDEC! | Setup and Hold of Phase Shift | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00|  ns
TMMCMCKD_PSlNCDEC Increment/Decrement
TMMCMCKO PSDONE Phase Shift Clock-to-Out of 0.59 0.68 0.81 0.81 0.68 0.78 ns
- PSDONE

Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK
TMMCMDCK_DADDR/ DADDR Setup/Hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | 1.40/0.15 | 1.43/0.00 | ns, Min
TMMCMCKD_DADDR
Tumempek_pr/ DI Setup/Hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | 1.40/0.15 | 1.43/0.00 | ns, Min
Tmmemekp_pi
TMMCMDCK_DEN/ DEN Setup/Hold 1.76/0.00 | 1.97/0.00 | 2.29/0.00 | 2.29/0.00 | 1.97/0.00 | 2.40/0.00 | ns, Min
TMMCMCKD_DEN
TMMCMDCK_DWE/ DWE Setup/Hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | 1.40/0.15 | 1.43/0.00 | ns, Min
TmmMcMcKD_DWE
TMMCMCKO_DRDY CLK to out of DRDY 0.65 0.72 0.99 0.99 0.72 0.70 ns, Max
Fpck DCLK frequency 200.00 200.00 200.00 200.00 200.00 100.00 |MHz, Max
Notes:

1.  The MMCM does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.
2. The static offset is measured between any MMCM outputs with identical phase.

3. Values for this parameter are available in the Clocking Wizard.
See www.xilinx.com/products/intellectual-property/clocking_wizard.htm.

4. Includes global clock buffer.
5. Calculated as Fy,co/128 assuming output duty cycle is 50%.

6. When CLKOUT4_CASCADE = TRUE, MMCM_F o rmi is 0.036 MHz.
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PLL Switching Characteristics

Table 42: PLL Specification

Speed Grade

Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2LI -2LE
PLL_Finmax Maximum Input Clock Frequency | 1066.00 | 933.00 | 800.00 | 800.00 | 933.00 | 800.00 MHz
PLL_FnmiN Minimum Input Clock Frequency 19.00 19.00 19.00 19.00 19.00 19.00 MHz
PLL_F\nuiTTER Maximum Input Clock Period < 20% of clock input period or 1 ns Max
Jitter
PLL_FinpuTy Allowable Input Duty Cycle: 25.00 25.00 25.00 25.00 25.00 25.00 %
19-49 MHz
Allowable Input Duty Cycle: 30.00 30.00 30.00 30.00 30.00 30.00 %
50-199 MHz
Allowable Input Duty Cycle: 35.00 35.00 35.00 35.00 35.00 35.00 %
200-399 MHz
Allowable Input Duty Cycle: 40.00 40.00 40.00 40.00 40.00 40.00 %
400-499 MHz
Allowable Input Duty Cycle: 45.00 45.00 45.00 45.00 45.00 45.00 %
>500 MHz
PLL_Fycomin Minimum PLL VCO Frequency 800.00 | 800.00 | 800.00 | 800.00 | 800.00 | 800.00 MHz
PLL_Fycomax Maximum PLL VCO Frequency | 2133.00 | 1866.00 | 1600.00 | 1600.00 | 1866.00 | 1600.00 MHz
PLL_FgANDWIDTH Low PLL Bandwidth at Typical(!) 1.00 1.00 1.00 1.00 1.00 1.00 MHz
High PLL Bandwidth at Typical(!) 4.00 4.00 4.00 4.00 4.00 4.00 MHz
PLL—TSTATPHAOFFSET Static Phase Offset of the PLL 0.12 0.12 0.12 0.12 0.12 0.12 ns
Outputs(@
PLL—TOUTJITTER PLL OUtpUt Jitter Note 3
PLL_TouTtpuTy PLL Output Clock Duty Cycle 0.20 0.20 0.20 0.20 0.20 0.25 ns
Precision(%)
PLL_T, ockmax PLL Maximum Lock Time 100 100 100 100 100 100 ps
PLL_Foutmax PLL Maximum Output Frequency | 1066.00 | 933.00 | 800.00 | 800.00 | 933.00 | 800.00 MHz
PLL_Foutmin PLL Minimum Output 6.25 6.25 6.25 6.25 6.25 6.25 MHz
Frequency(®)
PLL_TexTEDVAR External Clock Feedback < 20% of clock input period or 1 ns Max
Variation
PLL_RST\inpPuULSE Minimum Reset Pulse Width 5.00 5.00 5.00 5.00 5.00 5.00 ns
PLL_Fprpmax Maximum Frequency at the 550.00 | 500.00 | 450.00 | 450.00 | 500.00 | 450.00 MHz
Phase Frequency Detector
PLL_FprpmiN Minimum Frequency atthe Phase | 19.00 19.00 19.00 19.00 19.00 19.00 MHz
Frequency Detector
PLL_TrgpELaY Maximum Delay in the Feedback 3 ns Max or one CLKIN cycle
Path
Dynamic Reconfiguration Port (DRP) for PLL Before and After DCLK
TpLLCCK_DADDR! Setup and hold of D address 1.25/0.15|1.40/0.15 | 1.63/0.15 | 1.63/0.15 | 1.40/0.15 | 1.43/0.00 | ns, Min
TpLLCKC_DADDR
TpLLcck prf Setup and hold of D input 1.25/0.15| 1.40/0.15| 1.63/0.15 | 1.63/0.15 | 1.40/0.15 | 1.43/0.00 | ns, Min
TpLLCKC DI
TpLLcCK_DEN/ Setup and hold of D enable 1.76/0.00 | 1.97/0.00 | 2.29/0.00 | 2.29/0.00 | 1.97/0.00 | 2.40/0.00 | ns, Min
TpLLCKC_DEN
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Table 42: PLL Specification (Contd)

Speed Grade
Symbol Description 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1M -2L1 -2LE
ThLLcoK DWE/ Setup and hold of D write enable | 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | 1.40/0.15 | 1.43/0.00 | ns, Min
TpLLCKC_DWE
TPLLCKO. DRDY CLK to out of DRDY 0.65 0.72 0.99 0.99 0.72 0.70 | ns, Max
Fpck DCLK frequency 200.00 200.00 200.00 200.00 200.00 100.00 |MHz, Max

Notes:

1. The PLL does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.
2. The static offset is measured between any PLL outputs with identical phase.

3. Values for this parameter are available in the Clocking Wizard.
See www.xilinx.com/products/intellectual-property/clocking_wizard.htm.

4. Includes global clock buffer.
5. Calculated as Fy,co/128 assuming output duty cycle is 50%.
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Device Pin-to-Pin Output Parameter Guidelines
Table 43: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V | Units
3 |22E| 1 | -m -2Ll -2LE
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
TickoF Clock-capaple clock input and | XC7K70T 4.98 5.49 6.17 N/A N/A 7.04 ns
OUIFaipineibanke osestio IxcrkieoT | 523 | 577 | 648 | NA | 577 | 738 | ns
(near clock region) XC7K325T 5.72 6.31 7.09 N/A 6.31 8.07 ns
XC7K355T 5.34 5.87 6.57 N/A 5.87 7.51 ns
XC7K410T 5.84 6.44 7.22 N/A 6.44 8.21 ns
XC7K420T 5.50 6.04 6.77 N/A 6.04 7.73 ns
XC7K480T 5.50 6.04 6.77 N/A 6.04 7.73 ns
XQ7K325T N/A 6.31 7.09 7.09 N/A 8.07 ns
XQ7K410T N/A 6.44 7.22 7.22 N/A 8.21 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.

2. Refer to the Die Level Bank Numbering Overview section of the 7 Series FPGA Packaging and Pinout Specification (UG475).

Table 44: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V | Units
3 | 2M2LE| 1 | - -2L1 -2LE
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, without MMCM/PLL.
Tickorrar | Clock-capable clock input and | XC7K70T 5.29 5.83 6.55 N/A N/A 7.47 ns
foréjr;]r 't::eaéﬁ',?g/g %‘,foﬁrth%t XC7K160T 5.84 6.45 7.24 N/A 6.45 824 | ns
MMCM/PLL (far clock region) | XC7K325T 6.33 6.99 7.84 N/A 6.99 8.92 ns
XC7K355T 5.95 6.55 7.32 N/A 6.55 8.36 ns
XC7K410T 6.45 712 7.97 N/A 712 9.07 ns
XC7K420T 6.41 7.06 7.90 N/A 7.06 9.01 ns
XC7K480T 6.41 7.06 7.90 N/A 7.06 9.01 ns
XQ7K325T N/A 6.99 7.84 7.84 N/A 8.92 ns
XQ7K410T N/A 712 7.97 7.97 N/A 9.07 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.

2. Refer to the Die Level Bank Numbering Overview section of the 7 Series FPGA Packaging and Pinout Specification (UG475).
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Table 45: Clock-Capable Clock Input to Output Delay With MMCM

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V | Units
3 |22 1 | M | 2u | -2LE

SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with MMCM.
Tickormmemce | Clock-capable clock input and | XC7K70T 0.95 0.95 0.95 N/A N/A 1.74 ns
OUTFF with MMCM XC7K160T 0.96 0.96 0.96 N/A 0.96 1.78 ns
XC7K325T 1.00 1.00 1.00 N/A 1.00 1.82 ns
XC7K355T 1.00 1.00 1.00 N/A 1.00 1.78 ns
XC7K410T 1.00 1.00 1.00 N/A 1.00 1.82 ns
XC7K420T 1.07 1.07 1.07 N/A 1.07 1.82 ns
XC7K480T 1.07 1.07 1.07 N/A 1.07 1.82 ns
XQ7K325T N/A 1.00 1.00 1.00 N/A 1.82 ns
XQ7K410T N/A 1.00 1.00 1.00 N/A 1.82 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.

2. MMCM output jitter is already included in the timing calculation.

Table 46: Clock-Capable Clock Input to Output Delay With PLL

Speed Grade

Symbol Description Device 1.0V 0.95V 0.9V | Units
3 | 22E| a4 | -m -2L1 -2LE
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with PLL.
TickorpLLce | Clock-capable clock inputand | XC7K70T 0.84 0.84 0.84 N/A N/A 1.45 ns
OUTFF with PLL XC7K160T | 0.89 089 | 0.89 N/A 0.89 154 | ns
XC7K325T 0.89 0.89 0.89 N/A 0.89 1.54 ns
XC7K355T 0.89 0.89 0.89 N/A 0.89 1.50 ns
XC7K410T 0.89 0.89 0.89 N/A 0.89 1.54 ns
XC7K420T 0.96 0.96 0.96 N/A 0.96 1.54 ns
XC7K480T 0.96 0.96 0.96 N/A 0.96 1.54 ns
XQ7K325T N/A 0.89 0.89 0.89 N/A 1.54 ns
XQ7K410T N/A 0.89 0.89 0.89 N/A 1.54 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 0B and CLB flip-flops are clocked by the global clock net.

2. PLL output jitter is already included in the timing calculation.

Table 47: Pin-to-Pin, Clock-to-Out using BUFIO

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 22LE | 1 | -IM 2L -2LE
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with BUFIO.
Tickorcs | Clock-to-Out of I/O clock for HR 1/O banks 4.93 5.52 6.20 6.20 5.52 6.97 ns
Clock-to-Out of 1/0 clock for HP 1/O banks 4.85 5.44 6.11 6.11 5.44 6.90 ns
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Device Pin-to-Pin Input Parameter Guidelines

Table 48: Global Clock Input Setup and Hold Without MMCM/PLL with ZHOLD_DELAY on HR I/O Banks

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1M -2LI -2LE

Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(!)
Teseo/Tpurp | Full Delay (Legacy XC7K70T | 2.83/~0.29 | 2.95/-0.29 | 3.15/-0.29 N/A N/A | 4.96/-0.33| ns
gfgﬁ‘;loégg‘:al‘:]';aeﬁ’g XC7K160T |3.17/-0.35 | 3.20/-0.35 | 3.55-0.35| N/A |3.29/-0.35 5.54/-0.49| ns
:\l/:n'\:/l(é) |\\/’|\;|Ft>r|]_(|)_u\t/v " XC7K325T | 2.83/-0.06 | 2.94/-0.06 | 3.15/-0.06 N/A 2.94/-0.06 | 5.18/~0.14 | ns
ZHOLD_DELAY on HR |XC7K355T |3.26/~0.32 | 3.41/-0.32 | 3.67/-0.32 N/A 3.41/-0.32 | 5.84/-0.49 | ns
/O Banks XC7K410T |3.43/-0.34 | 3.59/~0.34 | 3.88/~0.34| N/A | 3.59/-0.34|6.21/~0.54 | ns
XC7K420T |3.37/-0.27 | 3.48/-0.27 | 3.76/-0.27 N/A  |3.48/-0.27 | 6.00/~0.52 | ns
XC7K480T | 3.37/-0.27 | 3.48/-0.27 | 3.76/-0.27 N/A  |3.48/-0.27 | 6.00/~0.52 | ns
XQ7K325T N/A  |2.94/-0.06 | 3.15/~0.06 | 3.15/-0.06 N/A  |5.18/-0.14| ns
XQ7K410T N/A | 3.59/-0.34 | 3.88/-0.34 | 3.88/~0.34 N/A  |6.21/-0.54 | ns

Notes:

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

2. IFF = Input Flip-Flop or Latch.

Table 49: Clock-Capable Clock Input Setup and Hold With MMCM

Speed Grade

Symbol Description Device 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2L1 -2LE

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

Tpsmmemcce! | No Delay clock- XC7K70T | 2.39/-0.22 | 2.65/-0.22 | 2.94/~-0.22 |  N/A N/A | 2.21/-0.44| ns

Termmcmce | capaple dlock PRULANG [y c7k160T | 2491020 | 277/-0.20 | 3.07-0.20  N/A | 2.77/020 | 2.38/-0.47 | ns
XC7K325T |2.55/-0.16 | 2.85/—0.16 | 3.14/-0.16 N/A 2.85/-0.16 | 2.60/-0.47 | ns
XC7K355T |2.43/-0.16 | 2.73/-0.16 | 3.00/-0.16 N/A 2.73/-0.16 | 2.47/-0.43 | ns
XC7K410T |2.55/-0.16 | 2.84/-0.16 | 3.14/-0.16 N/A 2.84/-0.16 | 2.58/-0.47 | ns
XC7K420T |2.47/-0.09 | 2.73/—0.09 | 3.02/-0.09 N/A 2.73/-0.09 | 2.40/-0.41 | ns
XC7K480T |2.47/-0.09 | 2.73/-0.09 | 3.02/-0.09 N/A 2.73/-0.09 | 2.40/-0.41 | ns
XQ7K325T N/A 2.85/-0.16 | 3.14/-0.16 | 3.14/-0.16 N/A 2.60/-0.47 | ns
XQ7K410T N/A 2.84/-0.16 | 3.14/-0.16 | 3.14/-0.16 N/A 2.58/-0.47 | ns

Notes:

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

2. IFF = Input Flip-Flop or Latch

3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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Table 50: Clock-Capable Clock Input Setup and Hold With PLL

Speed Grade
Symbol Description Device 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1 -1M -2L1 -2LE
Input Setup and Hold Time Relative to Clock-Capable Clock Input Signal for SSTL15 Standard.(1)
TpspLLce/ | No Delay clock-capable | XC7K70T 2.75/-0.32 | 3.04/-0.32 | 3.33/-0.32 N/A N/A 2.42/-0.54 | ns
Terptioe | clockinputand IFFE) 1y o761 85/031 8161031 8461031 NA | 816031 259056 ns
XC7K325T 2.91/-0.27 | 3.24/-0.27 | 3.54/-0.27 N/A 3.24/-0.27 | 2.80/-0.56 | ns
XC7K355T 2.79/-0.27 | 3.12/-0.27 | 3.40/-0.27 N/A 3.12/-0.27 | 2.67/-0.52 | ns
XC7K410T 2.91/-0.27 | 3.24/-0.27 | 3.53/-0.27 N/A 3.24/-0.27 | 2.78/-0.56 | ns
XC7K420T 2.83/-0.20 | 3.12/-0.20 | 3.41/-0.20 N/A 3.12/-0.20 | 2.61/-0.50 | ns
XC7K480T 2.83/-0.20 | 3.12/-0.20 | 3.41/-0.20 N/A 3.12/-0.20 | 2.61/-0.50 | ns
XQ7K325T N/A 3.24/-0.27 | 3.54/-0.27 | 3.54/-0.27 N/A 2.80/-0.56 | ns
XQ7K410T N/A 3.24/-0.27 | 3.53/-0.27 | 3.53/-0.27 N/A 2.78/-0.56 | ns
Notes:

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

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

Table 51: Data Input Setup and Hold Times Relative to a Forwarded Clock Input Pin Using BUFIO

Speed Grade

Symbol Description 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1M -2LI -2LE
Input Setup and Hold Time Relative to a Forwarded Clock Input Pin Using BUFIO for SSTL15 Standard.
Tpscs/TpHes | Setup/Hold of 1/O clock for HR 1/O | —0.36/1.36 | —0.36/1.50 | —0.36/1.70 | —0.36/1.70 | —0.36/1.50 | —0.44/1.87| ns
banks
Setup/Hold of 1/0O clock for HP I/O | —0.34/1.39 | —0.34/1.53 | —0.34/1.73 | —0.34/1.73 | -0.34/1.53 |-0.44/1.87 | ns
banks

Table 52: Sample Window

Speed Grade
Symbol Description 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1 -1M -2L1 -2LE
Tsamp Sampling Error at Receiver Pins(1) 0.51 0.56 0.61 0.61 0.56 0.56 ns
TsaMP_BUFIO Samplint); Error at Receiver Pins using 0.30 0.35 0.40 0.40 0.35 0.35 ns
BUFIO@

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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Additional Package Parameter Guidelines

The parameters in this section provide the necessary values for calculating timing budgets for Kintex-7 FPGA clock

transmitter and receiver data-valid windows.

Table 53: Package Skew

Symbol Description Device Package Value Units
TpkGSKEW Package Skew(!) XC7K70T FBG484 108 ps
FBG676 135 ps
XC7K160T FBG484 118 ps
FBG676 136 ps
FFG676 161 ps
XC7K325T FBG676 146 ps
FFG676 154 ps
FBG900 163 ps
FFG900 161 ps
XC7K355T FFG901 149 ps
XC7K410T FBG676 165 ps
FFG676 168 ps
FBG900 151 ps
FFG900 146 ps
XC7K420T FFG901 149 ps
FFG1156 145 ps
XC7K480T FFG901 149 ps
FFG1156 145 ps
XQ7K325T RF676 154 ps
RF900 161 ps
XQ7K410T RF676 168 ps
RF900 146 ps

Notes:

1. These values represent the worst-case skew between any two SelectlO resources in the package: shortest delay to longest delay from die

pad to ball.

2. Package delay information is available for these device/package combinations. This information can be used to deskew the package.
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GTX Transceiver Specifications

GTX Transceiver DC Input and Output Levels

Table 54 summarizes the DC output specifications of the GTX transceivers in Kintex-7 FPGAs. Consult the 7 Series FPGAs
GTX/GTH Transceivers User Guide (UG476) for further details.

Table 54: GTX Transceiver DC Specifications

Symbol DC Parameter Conditions Min Typ Max Units
DVppout Differential peak-to-peak output Tran_smitter ou_tput swing is set to 1000 - - mV
voltage() maximum setting
VeMoUTDG \%Cn gggmon mode output Equation based VmatavtT — DVppout/4 mV
Rout Differential output resistance - 100 - Q
Toskew Transmitter output pair (TXP and TXN) intra-pair skew - 2 12 ps
Differential peak-to-peak input | >10.3125 Gb/s 150 - 1250 mV
DVppiy voltage (external AC coupled) g 10 10,3125 Gbrs 150 - 1250 mv
<6.6 Gb/s 150 - 2000 mV
Vin Single-ended input voltage(® | DC coupled VygravTT = 1.2V -200 - VmGTavTT | MV
Vemin Common mode input voltage DC coupled VygravTT = 1.2V - 2/3 VyGTavTT - mV
Rin Differential input resistance - 100 - Q
Cext Recommended external AC coupling capacitor(3) - 100 - nF
Notes:

1. The output swing and preempbhasis levels are programmable using the attributes discussed in the 7 Series FPGAs GTX/GTH Transceivers
User Guide (UG476) and can result in values lower than reported in this table.

2. Voltage measured at the pin referenced to ground.
3. Other values can be used as appropriate to conform to specific protocols and standards.
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—1 N >< >< >< >< ><
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Figure 3: Single-Ended Peak-to-Peak Voltage
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Figure 4: Differential Peak-to-Peak Voltage

Note: In Figure 4, differential peak-to-peak voltage = single-ended peak-to-peak voltage x 2.
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Table 55 summarizes the DC specifications of the clock input of the GTX transceiver. Consult the 7 Series FPGAs GTX/GTH
Transceivers User Guide (UG476) for further detalils.

Table 55: 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 the 7 Series FPGAs GTX/GTH Transceivers User Guide (UG476) for further information.
Table 56: GTX Transceiver Performance
Speed Grade
N output -3 (1.0V) _.SE%%\(S\/,)) _;1“"(}1-?(\)/&‘)‘(:) 2LE(QV)D |
Symbol Description Divider . Units
Package Type
FF | FB | o | B EE  FB | T | FB
Farxmax® Maximum GTX transceiver data rate | 12.5 6.6 |10.3125| 6.6 8.0 6.6 6.6 6.6 | Gb/s
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
Fetxcrange | 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—- | 5.93- | 593- | 593 | 5.93- | 5.93- 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
Farxaraneer | QPLL line rate range 1 1.4825-2.0 1.4825-2.0 14825-20 | 14825-165 | Gbls
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
125 10.3125
4.9-6.25 4.9-5.15625 N/A N/A Gb/s
FaTxarange2 | QPLL line rate range 2(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
FeepLLrange | 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 56: GTX Transceiver Performance (Cont’d)

Speed Grade
-2 (1.0V) } @)
-3 (1.0V) 2E(ov) | 1O e ev)@
Symbol Description Output -2L1(0.95V) "IN (1.0V) Units
Divider
Package Type
FF FF FF
FF FB RF FB RF FB RF 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 -2LE (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 57: GTX Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1/-1M -2L1 -2LE
FeTxDRPCLK GTXDRPCLK maximum frequency 175.01 175.01 156.25 175.01 125.00 | MHz
Table 58: 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
TReLK Reference clock rise time 20% — 80% - 200 - ps
TroLk Reference clock fall time 80% —20% - 200 - ps
TbcRrer Reference clock duty cycle Transceiver PLL only 40 50 60 Y%
80%———— T T
20%——————— K~ —————Af———————————— =\~ ——— -
Trolk =1
ds182_03_042712
Figure 5: Reference Clock Timing Parameters
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Table 59: GTX Transceiver PLL /Lock Time Adaptation

L. . All Speed Grades .
Symbol Description Conditions Units
Min Typ Max
TLock Initial PLL lock - - 1 ms
Clock recovery phase acquisition and ] - 50,000 37 x106 Ul
adaptation time for decision feedback | After the PLL is locked to the
equalizer (DFE). reference clock, this is the time it
TbLock — takes to lock the clock data
Clock recovery phase acquisition and | recovery (CDR) to the data - 50,000 2.3 x108 ul
adaptation time for low-power mode present at the input.
(LPM) when the DFE is disabled.
Table 60: GTX Transceiver User Clock Switching Characteristics(1)(2)
Speed Grade
Symbol Description Conditions 1.0V 0.95V 0.9v Units
-313) -2/-2LE®) | -1/-1M@ -2L1 -2LE®)
Frxoutr | TXOUTCLK maximum frequency 412.500 412.500 312.500 | 412.500 237.500 | MHz
Frxout | RXOUTCLK maximum frequency 412,500 | 412,500 | 312,500 | 412,500 | 237.500 | MHz
] 16-bit data path | 412.500 412.500 312.500 | 412.500 237.500 | MHz
Frxin TXUSRCLK maximum frequency
32-bit data path | 390.625 322.266 250.000 322.266 206.250 | MHz
. 16-bit data path 412.500 412.500 312.500 412.500 237.500 MHz
FrxiN RXUSRCLK maximum frequency
32-bit data path | 390.625 322.266 250.000 322.266 206.250 | MHz
16-bit data path 412.500 412.500 312.500 412.500 237.500 MHz
Frxing ;)e((:’use?gy'-m maximum 32-bit data path | 390.625 | 322.266 | 250.000 | 322.266 | 206.250 | MHz
64-bit data path 195.313 161.133 125.000 161.133 103.125 MHz
16-bit data path 412.500 412.500 312.500 412.500 237.500 MHz
Frying ﬁggﬁﬁg}m maximum 32-bit data path | 390.625 | 322.266 | 250.000 | 322.266 | 206.250 | MHz
64-bit data path 195.313 161.133 125.000 161.133 103.125 MHz
Notes:
1. Clocking must be implemented as described in the 7 Series FPGAs GTX/GTH Transceivers User Guide (UG476).
2. These frequencies are not supported for all possible transceiver configurations.
3. For speed grades -3, -2, -2LE (1.0V), -2LI (0.95V), a 16-bit data path can only be used for speeds less than 6.6 Gb/s.
4. For speed grade -1, a 16-bit data path can only be used for speeds less than 5.0 Gb/s.
5. For speed grade -2LE (0.9V), a 16-bit data path can only be used for speeds less than 3.8 Gb/s.
Table 61: GTX Transceiver Transmitter Switching Characteristics
Symbol Description Condition Min Typ Max Units
FatxTx Serial data rate range 0.500 - Fotxmax | Gb/s
TRrTx TX Rise time 20%—-80% - 40 - ps
TETx TX Fall time 80%—20% - 40 - ps
TLLSKEW TX lane-to-lane skew(1) - - 500 ps
V1x00BVDPP Electrical idle amplitude - - 15 mV
TTXOOBTRANSITION Electrical idle transition time - - 140 ns
TJ1o5 Total Jitter(2) - - 0.28 ul
' P 12.5 Gb/s
DJ125 Deterministic Jitter(2)(4) - - 0.17 ul
TJ11.18 Total Jitter(2) - - 0.28 ul
. — 11.18 Gb/s
DJq1.18 Deterministic Jitter(2)(4) - - 0.17 ul
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Table 61: GTX Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
TJ Total Jitter() - - 0.28 ul
10.3125 - 10.3125 Gb/s
DJ10.3125 Deterministic Jitter(2)(4) - - 0.17 ul
TJQ 953 Total Jltter(z)(4) - - 0.28 ul
: — 9.953 Gb/s
DJg g53 Deterministic Jitter(2)() - - 0.17 ul
Tdgg Total Jitter(2() - - 0.28 ul
' TR 9.8 Gb/s
DJg g Deterministic Jitter(2)(4) - - 0.17 ul
Tdgo Total Jitter(2() - - 0.30 ul
' S 8.0 Gb/s
DJg o Deterministic Jitter(2)(4) - - 0.15 ul
TJ Total Jitter()) - - 0.28 ul
6.6 QPLL I 6.6 Gb/s
DJe6_qpLL Deterministic Jitter(2)(4) - - 0.17 ul
TJ Total Jitter(3)) - - 0.30 ul
66 CPLL - 6.6 Gb/s
DJe.6_CPLL Deterministic Jitter(3)(4) - - 0.15 ul
Tdso Total Jitter(3)4) - - 0.30 ul
' TR 5.0 Gb/s
DJs o Deterministic Jitter(3)(4) - - 0.15 ul
Tdgos Total Jitter(3)4) - - 0.30 ul
' TR 4.25 Gb/s
DJy o5 Deterministic Jitter(3)(4) - - 0.15 ul
T3 75 Total Jitter(3)4) - - 0.30 ul
: — 3.75 Gb/s
DJ3 75 Deterministic Jitter(3)(4) - - 0.15 ul
TJ Total Jitter(3)) - - 0.2 ul
32 S 3.20 Gb/s®)
DJ3 Deterministic Jitter(3)(4) - - 0.1 ul
TJ Total Jitter(3)) - - 0.32 ul
s2L - 3.20 Gb/s(®)
DJ3 oL Deterministic Jitter(3)(4) - - 0.16 ul
Tos Total Jitter(3)4) - - 0.20 ul
: . 2.5 Gb/s(?)
DJs 5 Deterministic Jitter(3)(4) - - 0.08 ul
TJ Total Jitter(3)) - - 0.15 ul
125 - 1.25 Gb/s(®)
DJq 25 Deterministic Jitter(3)(4) - - 0.06 ul
TJs00 Total Jitter(3)4) - - 0.1 ul
PP 500 Mb/s
DJsoo Deterministic Jitter(3)(4) - - 0.03 ul
Notes:
1. Using same REFCLK input with TX phase alignment enabled for up to 12 consecutive transmitters (three fully populated GTX Quads).
2. Using QPLL_FBDIV = 40, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
3. Using CPLL_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
4. Al jitter values are based on a bit-error ratio of 1e712,
5. CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
6. CPLL frequency at 1.6 GHz and TXOUT_DIV = 1.
7. CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
8. CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.
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Table 62: GTX Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units
FaTxRx Serial data rate 0.500 - Fotxmax | Gb/s
TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data - 10 - ns
RXooBvDPP OOB detect threshold peak-to-peak 60 - 150 mV
Receiver spread-spectrum -5000 - 0 ppm
RXgsT tracking(") Modulated @ 33 KHz
RXRL Run length (CID) - - 512 ul
Data/REFCLK PPM offset Bit rates < 6.6 Gb/s -1250 - 1250 ppm
tolerance .
RX Bit rates > 6.6 Gb/s and —700 - 700 ppm
PPMTOL <8.0 Gb/s
Bit rates > 8.0 Gb/s -200 - 200 ppm
SJ Jitter Tolerance(®
JT_SJqo5 Sinusoidal Jitter (QPLL)®) 12.5 Gb/s 0.3 - - ul
JT_SJq1.18 Sinusoidal Jitter (QPLL)®) 11.18 Gb/s 0.3 - - ul
JT_SJq032 Sinusoidal Jitter (QPLL)®) 10.32 Gb/s 0.3 - - ul
JT_SJg g5 Sinusoidal Jitter (QPLL)®) 9.95 Gb/s 0.3 - - ul
JT_SJg g Sinusoidal Jitter (QPLL)®) 9.8 Gb/s 0.3 - - ul
JT_SJg g Sinusoidal Jitter (QPLL)®) 8.0 Gb/s 0.44 - - ul
JT_SJ66_apLL Sinusoidal Jitter (QPLL)®) 6.6 Gb/s 0.48 - - ul
JT_SJg6_cpLL Sinusoidal Jitter (CPLL)(3) 6.6 Gb/s 0.44 - - ul
JT_SJg g Sinusoidal Jitter (CPLL)(®) 5.0 Gb/s 0.44 - - ul
JT_SJ405 Sinusoidal Jitter (CPLL)(®) 4.25 Gb/s 0.44 - - ul
JT_SJ3 75 Sinusoidal Jitter (CPLL)(®) 3.75 Gb/s 0.44 - - ul
JT_SJs Sinusoidal Jitter (CPLL)®3) 3.2 Gb/s@ 0.45 - - ul
JT_SJd3 9 Sinusoidal Jitter (CPLL)(®) 3.2 Gb/s®) 0.45 - - Ul
JT_SJs5 Sinusoidal Jitter (CPLL)(3) 2.5 Gb/s(®) 0.5 - - ul
JT_SJq.05 Sinusoidal Jitter (CPLL)(®) 1.25 Gb/s(? 0.5 - - ul
JT_SJ509 Sinusoidal Jitter (CPLL)(®) 500 Mb/s 0.4 - - ul
SJ Jitter Tolerance with Stressed Eye(2)
JT_TJSEj3» 3.2 Gb/s 0.70 - - ul
Total Jitter with Stressed Eye(®)
JT_TJSEgg 6.6 Gb/s 0.70 - - ul
JT_SJSEg Sinusoidal Jitter with Stressed 3.2 Gb/s 0.1 - - ul
JT_SJSEg g Eye(®) 6.6 Gb/s 0.1 - - ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. Alljitter values are based on a bit error ratio of 16712,
3. The frequency of the injected sinusoidal jitter is 10 MHz.
4. CPLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. CPLL frequency at 1.6 GHz and RXOUT_DIV = 1.
6. CPLL frequency at 2.5 GHz and RXOUT_DIV = 2.
7. CPLL frequency at 2.5 GHz and RXOUT_DIV = 4.
8. Composite jitter with RX in LPM or DFE mode.
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GTX Transceiver Protocol Jitter Characteristics

For Table 63 through Table 68, the 7 Series FPGAs GTX/GTH Transceivers User Guide (UG476) contains recommended
settings for optimal usage of protocol specific characteristics.

Table 63: 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 64: 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 65: 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 66: CEI-6G and CEI-11G Protocol Characteristics

Description Line Rate (Mb/s) Interface Min Max Units

CEI-6G Transmitter Jitter Generation

CEI-6G-SR - 0.3 ul
Total transmitter jitter(1) 4976-6375

CEI-6G-LR - 0.3 Ul
CEI-6G Receiver High Frequency Jitter Tolerance

CEI-6G-SR 0.6 - ul
Total receiver jitter tolerance(!) 4976-6375

CEI-6G-LR 0.95 - ul
CEI-11G Transmitter Jitter Generation

CEI-11G-SR - 0.3 Ul
Total transmitter jitter(2) 9950-11100

CEI-11G-LR/MR - 0.3 ul
CEI-11G Receiver High Frequency Jitter Tolerance

CEI-11G-SR 0.65 - ul
Total receiver jitter tolerance(@) 9950-11100 CEI-11G-MR 0.65 - ul

CEI-11G-LR 0.825 - ul

Notes:

1. Tested at most commonly used line rate of 6250 Mb/s using 390.625 MHz reference clock.
2. Tested at line rate of 9950 Mb/s using 155.46875 MHz reference clock and 11100 Mb/s using 173.4375 MHz reference clock.

Table 67: SFP+ Protocol Characteristics

Description Line Rate (Mb/s) Min Max Units
SFP+ Transmitter Jitter Generation
9830.40(1)
9953.00
Total transmitter jitter 10312.50 - 0.28 ul
10518.75
11100.00
SFP+ Receiver Frequency Jitter Tolerance
9830.40(1)
9953.00
Total receiver jitter tolerance 10312.50 0.7 - ul
10518.75
11100.00

Notes:
1. Line rated used for CPRI over SFP+ applications.
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Table 68: CPRI Protocol Characteristics

Description Line Rate (Mb/s) Min Max Units
CPRI Transmitter Jitter Generation
614.4 - 0.35 ul
1228.8 - 0.35 ul
2457.6 - 0.35 ul
Total transmitter jitter 3072.0 - 0.35 ul
4915.2 - 0.3 ul
6144.0 - 0.3 ul
9830.4 - Note 1 ul
CPRI Receiver Frequency Jitter Tolerance
614.4 0.65 - ul
1228.8 0.65 - ul
2457.6 0.65 - ul
Total receiver jitter tolerance 3072.0 0.65 - ul
4915.2 0.95 - ul
6144.0 0.95 - ul
9830.4 Note 1 - ul

Notes:
1. Tested per SFP+ specification, see Table 67.

Integrated Interface Block for PCI Express Designs Switching Characteristics

More information and documentation on solutions for PCI Express designs can be found at:

www.Xilinx.com/technology/protocols/pciexpress.htm

Table 69: Maximum Performance for PCI Express Designs(1)

Speed Grade
Symbol Description 1.0V 0.95V 0.9v Units
-3 -2/-2LE -1/-1M -2L1 -2LE

FriPECLK Pipe clock maximum frequency 250.00 250.00 250.00 250.00 250.00 MHz
FusercLk | User clock maximum frequency 500.00(M 500.00(1) 250.00 500.00( 250.00 MHz
FusercLke | User clock 2 maximum frequency 250.00 250.00 250.00 250.00 250.00 MHz
FbrrcLK DRP clock maximum frequency 250.00 250.00 250.00 250.00 250.00 MHz
Notes:
1. Referto the 7 Series FPGAs Integrated Block for PCI Express Product Guide (PG054) for specific supported core configurations.
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XADC Specifications
Table 70: XADC Specifications

Parameter ‘ Symbol Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Veeapc = 1.8V = 5%, Vrerp = 1.25V, VRepn = 0V, ADCCLK = 26 MHz, T; = —-40°C to 100°C, Typical values at T=+40°C
ADC Accuracy(!
Resolution 12 - - Bits
Integral Nonlinearity(2) INL - - +3 LSBs
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - - +1 LSBs
Offset Error Offset calibration enabled - - +6 LSBs
Gain Error Gain calibration disabled - - +0.5 %
Offset Matching Offset calibration enabled - - LSBs
Gain Matching Gain calibration disabled - - 0.3 %
Sample Rate - - 1 MS/s
Signal to Noise Ratio(2) \ SNR FsampLE = 500KS/s, Fy = 20KHz 60 - - dB
RMS Code Noise External 1.25V reference - - 2 LSBs
On-chip reference - 3 - LSBs
Total Harmonic Distortion(® \ THD FsampLE = 500KS/s, Fy = 20KHz - 70 - dB
ADC Accuracy at Extended Temperatures
Resolution Tj=-55°Cto 125°C 10 - - Bits
Integral Nonlinearity(2) INL Tj=-55°C to 125°C - - +1 LSB
Differential Nonlinearity DNL No missing codes, guaranteed monotonic, - - +1 (at 10 bits)
T;=-55°C to 125°C
Analog Inputs®)
ADC Input Ranges Unipolar operation 0 - 1 \
Bipolar operation -0.5 - +0.5 \
Unipolar common mode range (FS input) 0 - +0.5 \Y,
Bipolar common mode range (FS input) +0.5 - +0.6 \"
Maximum External Channel Input Ranges Adjacent channels set within these ranges -0.1 - Veeanc \'%
should not corrupt measurements on adjacent
channels
Auxiliary Channel Full FRBW 250 - - KHz
Resolution Bandwidth
On-Chip Sensors
Temperature Sensor Error Tj=-40°C to 100°C - - +4 °C
T;=-55°C to +125°C - - +6 °C
Supply Sensor Error Measurement range of Vocayx 1.8V £5% - - +1 %
T; =—-40°C to +100°C
Measurement range of Vecaux 1.8V 5% - - +2 %
T;=-55°Cto +125°C
Conversion Rate(*)
Conversion Time - Continuous | tcony Number of ADCCLK cycles 26 - 32 Cycles
Conversion Time - Event tconv Number of CLK cycles - - 21 Cycles
DRP Clock Frequency DCLK DRP clock frequency 8 - 250 MHz
ADC Clock Frequency ADCCLK | Derived from DCLK 1 - 26 MHz
st con Cromma] o
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Table 70: XADC Specifications (Cont’d)

Parameter ‘ Symbol ‘ Comments/Conditions Typ Max Units
DCLK Duty Cycle - 60 %
XADC Reference(®)
External Reference ‘ VRerp Externally supplied reference voltage 1.25 1.30 \'%
On-Chip Reference Ground Vgggp pin to AGND, 1.2375 | 1.25 | 1.2625 \
Tj=-40°C to 100°C

Notes:

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

is enabled.

2. Only specified for bitstream option XADCEnhancedLinearity = ON.
3. For a detailed description, see the ADC chapter in the 7 Series FPGAs and Zynq-7000 All Programmable SoC XADC Dual 12-Bit 1 MSPS

Analog-to-Di

igital Converter User Guide (UG480).

4. For a detailed description, see the Timing chapter in the 7 Series FPGAs and Zyng-7000 All Programmable SoC XADC Dual 12-Bit 1 MSPS

Analog-to-Di

igital Converter User Guide (UG480).

5. Any variation in the reference voltage from the nominal Vgyggp = 1.25V and Vygpny = OV will result in a deviation from the ideal transfer
function. This also impacts the accuracy of the internal sensor measurements (i.e., temperature and power supply). However, for external

ratiometric type applications allowing reference to vary by +4% is permitted. On-chip reference variation is +1%.

Configuration Switching Characteristics

Table 71: Con

figuration Switching Characteristics

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE | -1/-1M -2L1 -2LE
Power-up Timing Characteristics
Tp (M Program latency 5 5 5 5 5 ms, Max
Tpor'" Power-on reset (50 ms ramp rate time) 10/50 10/50 10/50 10/50 10/50 |ms, Min/Max
Power-on reset (1 ms ramp rate time) 10/35 10/35 10/35 10/35 10/35 |ms, Min/Max
TPROGRAM Program pulse width 250 250 250 250 250 ns, Min
CCLK Output (Master Mode)
Ticck Master CCLK output delay 150 150 150 150 150 ns, Min
TyvcekL Master CCLK clock Low time duty cycle 40/60 40/60 40/60 40/60 40/60 | %, Min/Max
TyvcekH Master CCLK clock High time duty cycle 40/60 40/60 40/60 40/60 40/60 | %, Min/Max
Fmeck Master CCLK frequency 100.00 100.00 100.00 100.00 70.00 MHz, Max
I\/ﬁsster CCLK frequency for AES encrypted 50.00 50.00 50.00 50.00 35.00 MHz, Max
X
Fmcck_sTart | Master CCLK frequency at start of 3.00 3.00 3.00 3.00 3.00 MHz, Typ
configuration
FmcckToL Frequency tolerance, master mode with +50 +50 +50 +50 +50 %, Max
respect to nominal CCLK
CCLK Input (Slave Modes)
TscekL Slave CCLK clock minimum Low time 2.50 2.50 2.50 2.50 2.50 ns, Min
TscckH Slave CCLK clock minimum High time 2.50 2.50 2.50 2.50 2.50 ns, Min
Fscck Slave CCLK frequency 100.00 100.00 100.00 100.00 70.00 MHz, Max
EMCCLK Input (Master Mode)
TemcckL External master CCLK Low time 2.50 2.50 2.50 2.50 2.50 ns, Min
TemcckH External master CCLK High time 2.50 2.50 2.50 2.50 2.50 ns, Min
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Table 71: Configuration Switching Characteristics (Contd)

Speed Grade

Symbol Description 1.0V 0.95V 0.9V Units
-3 -2/-2LE -1/-1M -2LI -2LE
Femcck External master CCLK frequency 100.00 100.00 100.00 100.00 70.00 MHz, Max

Internal Configuration Access Port

Ficapck

Internal configuration access port (CAPE2) | 100.00 | 100.00 | 100.00 | 10000 | 70.00 | MHz, Max

Master/Slave Serial Mode Programming Switching

Tpocek! DIN Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 5.00/0.00 ns, Min

Tcekp

Tcco DOUT clock to out 8.00 8.00 8.00 8.00 9.00 ns, Max

SelectMAP Mode Programming Switching

Tsmpcek! D[31:00] Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.50/0.00 ns, Min

Tsmcckp

Tsmescek! CSI_B Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 5.00/0.00 ns, Min

Tsmcckes

Tsmweek! RDWR_B Setup/Hold 10.00/0.00|10.00/0.00|10.00/0.00|10.00/0.00(12.00/0.00|  ns, Min

Tsmockw

Tsmckeso CSO_B clock to out (330€2 pull-up resistor 7.00 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 8.00 10.00 ns, Max

Frecck Readback frequency 100.00 100.00 100.00 100.00 70.00 MHz, Max

Boundary-Scan Port Timing Specifications

TtapTcK! TMS and TDI Setup/Hold 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | 3.00/2.00 ns, Min

TrckTap

TrckTDO TCK falling edge to TDO output 7.00 7.00 7.00 7.00 8.50 ns, Max

Frek TCK frequency 66.00 66.00 66.00 66.00 50.00 MHz, Max

BPI Flash Master Mode Programming Switching

Tepicco®@ A[28:00], RS[1:0], FCS_B, FOE_B, FWE_B, 8.50 8.50 8.50 8.50 10.00 ns, Max
ADV_B clock to out

Teripce/ D[15:00] Setup/Hold 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.00/0.00 | 4.50/0.00 ns, Min

TapiccD

SPI Flash Master Mode Programming Switching

Tspince/ D[03:00] Setup/Hold 3.00/0.00 | 3.00/0.00 | 3.00/0.00 | 3.00/0.00 | 3.00/0.00 ns, Min

Tspicep

Tspicem MOSI clock to out 8.00 8.00 8.00 8.00 9.00 ns, Max

Tspiccrc FCS_B clock to out 8.00 8.00 8.00 8.00 9.00 ns, Max

STARTUPE2 Ports

TUSRCCLKO STARTUPE2 USRCCLKO input to CCLK 0.50/6.00 | 0.50/6.70 | 0.50/7.50 | 0.50/6.70 | 0.50/7.50 | ns, Min/Max
output

FcrameLk STARTUPE2 CFGMCLK output frequency 65.00 65.00 65.00 65.00 65.00 MHz, Typ

FcramelkToL | STARTUPE2 CFGMCLK output frequency +50 +50 +50 +50 +50 %, Max
tolerance

DS182 (v2.13) February 23, 2015 www.xilinx.com

Product Specification Send Feedback 64


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS182&Title=Kintex-7%20FPGAs%20Data%20Sheet%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=2.13&docPage=64

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

Table 71: Configuration Switching Characteristics (Contd)

Speed Grade
Symbol Description 1.0V 0.95V 0.9V Units
-3 -2-2LE | -1/-1M 2Ll -2LE
Device DNA Access Port
FONACK DNA access port (ONA_PORT) | 100.00 | 10000 | 100.00 | 10000 | 70.00 | MHz, Max

Notes:
1. To support longer delays in configuration, use the design solutions described in the 7 Series FPGA Configuration User Guide (UG470).
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 72 lists the programming conditions specifically for eFUSE. For more information, see the 7 Series FPGA
Configuration User Guide (UG470).

Table 72: eFUSE Programming Conditions(1)

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

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

Revision History

The following table shows the revision history for this document:

Date Version Description
03/01/2011 1.0 Initial Xilinx release.
04/01/2011 1.1 Added the XC7K355T, XC7K420T, and XC7K480T devices throughout data sheet. Added the

extended temperature range discussion to page 1. Updated Vgcaux 1o in Table 2. Edits to clarify

Power-On/Off Power Supply Sequencing power sequencing discussion. Added lccaux 10 @nd lcceram
to Table 6 and Table 7. Updated MMCM—FINDUTY and added FlNJlTTERi TOUTJlTTER’ TEXTFDVARi and
Note 3 to Table 41. Removed the SBG324 package from Table 53. Updated the Notice of Disclaimer.

10/04/2011 1.2 Replaced -1L with -2L throughout this data sheet. Updated Min/Max values and removed Note 5 from
Table 2. Clarified Power-On/Off Power Supply Sequencing power sequencing discussion including
adding Tyccozvecaux to Table 8. Updated V gy in Table 12 and Table 13. Added Note 1 to table 12.
Updated Table 72 including adding Note 1. Added Absolute Maximum Ratings for GTX Transceivers.
Revised the reference clock maximum frequency (FgcLk) in Table 58. Added Table 60. Added LVTTL
and removed SSTL135_II and SSTL15_lII specifications from Table 20. Removed HSTL_III from
Table 21. Removed the I/O Standard Adjustment Measurement Methodology section. Use IBIS for
more accurate information and measurements. Updated T \pg aypar giT in Table 29. Added Tpg/Tan to
Table 31. Added Trpck_pi_wr_Nc/Trekp_pi_wr_Nc @nd Trpek_pi_RF/TRckp_pi_RF o Table 34.
Completely updated Table 71. Updated the AC Switching Characteristics in Table 20, Table 21,

Table 22, Table 25, Table 26, Table 27, Table 29 through Table 41, Table 43 though Table 40, and Table
67.

11/03/2011 1.3 Revised the Vo specification in Table 12. Updated the AC Switching Characteristics based upon the
ISE 13.3 v1.02 speed specification throughout document including Table 20 and Table 21. Added
MMCM_TggpgLay While adding MMCM_ to the symbol names of a few specifications in Table 41 and
PLL to the symbol names in Table 42. In Table 43 through Table 50, updated the pin-to-pin descriptions
with the SSTL15 standard. Updated units in Table 52.
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Date

Version

Description

02/13/2012

1.4

Updated summary description on page 1. In Table 2, revised V¢ for the 3.3V HR I/O banks and
updated T.. Added typical values to Table 3. Updated the notes in Table 6. Added MGTAVCC,
MGTAV'I'[J, and MGTVCCAUX power supply ramp times to Table 8. Rearranged Table 9, added
Mobile_DDR, HSTL_I_18, HSTL_Il_18, HSUL_12, SSTL135_R, SSTL15_R, and SSTL12 and
removed DIFF_SSTL135, DIFF_SSTL18_I, DIFF_SSTL18_ll, DIFF_HSTL_I, and DIFF_HSTL_|II.
Added Table 10 and Table 11. Revised the specifications in Table 12 and Table 13. Updated the
eFUSE Programming Conditions section and removed the endurance table. Added the I0_FIFO
Switching Characteristics table. Revised Iccapc and updated Note 1 in Table 70. Revised DDR LVDS
transmitter data width in Table 17. Updated the AC Switching Characteristics based upon the ISE 13.4
v1.03 speed specification throughout document. Removed notes from Table 31 as they are no longer
applicable. Updated specifications in Table 71. Updated Note 1 in Table 40.

In the GTX Transceiver DC Input and Output Levels section: Revised V), and added Ipgy and Ipcout
to Table 54. Added Note 4 to Table 56. In Table 58, revised Fgc k, removed Tpyasg, and added
TpLock- Revised specifications and added Note 2 to Table 60. Added Table 61 and Table 62 along with
GTX Transceiver Protocol Jitter Characteristics in Table 63 through Table 68.

05/23/2012

15

Reorganized entire data sheet including adding Table 47 and Table 51.

Updated Tgg in Table 1. Updated Igart and added Ry term to Table 3. Added values to Table 6 and
Table 7. Updated Power-On/Off Power Supply Sequencing, page 6 with regards to GTX transceivers.
Updated many parameters in Table 9 including SSTL135 and SSTL135_R. Removed Vgy column and
added DIFF_HSUL_12 to Table 11. Updated Vg in Table 12. Updated Table 17 and removed notes 2
and 3. Updated Table 18.

Updated the AC Switching Characteristics based upon the ISE 14.1 v1.04 for the -3, -2, -2L (1.0V), -1,
and -2L (0.9V) speed specifications throughout the document.

In Table 34, updated Reset Delays section including Note 10 and Note 11. Added data for T ock and
TpLock in Table 58. Updated many of the XADC specifications in Table 70 and added Note 2. Updated
and moved Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK section from
Table 71 to Table 41 and Table 42.

07/25/2012

1.6

Updated the descriptions, changed V|y and Note 2 and added Note 4 in Table 1. In Table 2, changed
descriptions and notes, removed Note 7, changed GTX transceiver parameters and values and added
Note 12. Updated parameters in Table 3. Added Table 4 and Table 5.

Changed the typical values for many of the devices in Table 7. Updated LVCMOS12 and the SSTLs in
Table 9. Updated many of the specifications in Table 10 and Table 11.

Updated speed specification to v1.06 (-3, -2, -2L(1.0V), -1) and v1.05 (-2L(0.9V)) with appropriate
changes to Table 15 and Table 16 including production release of the XC7K325T and the XC7K410T
in the -2, -2L(1.0V), and -1 speed designations.

Added notes and specifications to Table 18 and Table 19.

Updated the IOB Pad Input/Output/3-State discussion and changed Table 22 by adding
TI0IBUFDISABLE:-

Removed many of the combinatorial delay specifications and Tenek/Tckein from Table 31.
Rearranged Table 54 including moving some parameters to Table 1. Added Table 59. Updated

Table 60. In Table 62, updated SJ Jitter Tolerance with Stressed Eye section, page 58 and Note 8.
Added Note 1, Note 2, and Note 3 to Table 65. Added Note 1 and Note 2 to Table 66, and line rate
ranges. Updated Table 67 including adding Note 1. Updated Table 68 including adding Note 1.

In Table 70 updated Note 1 and added Note 4. In Table 71, updated Tppr and Fgpcck-

09/04/2012

1.7

Updated Table 15 and Table 16 for production release of the XC7K160T in the -2, -2L(1.0V), and -1
speed designations.

09/26/2012

1.8

In Table 2, revised Vo nt @nd Veepram @and added Note 3. Updated Table 15 and Table 16 for
production release of the XC7K480T in the -2, -2L(1.0V), and -1 speed designations and the
XC7K325T and XC7K410T in the -3 speed designation.

10/10/2012

1.9

Updated the Igcintmin Value for the XC7K355T in Table 7. Updated Table 15 and Table 16 for
production release of the XC7K420T in the -2, -2L(1.0V), and -1 speed designations.

10/25/2012

2.0

Updated the AC Switching Characteristics based upon ISE 14.3 v1.07 for the -3, -2, -2L (1.0V), -1
speed specifications, and ISE 14.3 v1.06 for the -2L (0.9V) speed specifications throughout the
document.

Updated Table 15 and Table 16 for production release of the XC7K355T in the -2, -2L(1.0V), and -1
speed designations. Also updated Table 15 and Table 16 for production release of the XC7K325T and
XC7K410T in the -2L (0.9V).

Added values for Table 17 -2L (0.9V). Added package skew values to Table 53. In Table 56, increased
-1 speed grade (FF package) FgTxmax value from 6.6 Gb/s to 8.0 Gb/s.
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Date

Version

Description

10/31/2012

2.1

Updated Table 15 and Table 16 for production release of the XC7K70T in the -2, -2L(1.0V), and -1
speed designations.

11/26/2012

2.2

Updated Table 15 and Table 16 for production release of -3 speed designation for XC7K70T,
XC7K160T, XC7K355T, XC7K420T, and XC7K480T. Removed Note 4 from Table 70.

12/05/2012

2.3

Updated Table 15 and Table 16 for production release of the -2L (0.9V) speed designation for
XC7K160T, XC7K420T, and XC7K480T. Updated Note 1 in Table 53.

12/12/2012

2.4

Updated Table 15 and Table 16 for production release of the -2L (0.9V) speed designation for
XC7K70T and XC7K355T. Added Internal Configuration Access Port section to Table 71.

10/04/2013

2.5

In Table 1, revised V,y (I/O input voltage) to match values in Table 4 and Table 5, and combined Note 4
with old Note 5 and then added new Note 5. Also in Table 1, updated Ipcy and IpcoyT sections.
Revised V) description and added Note 3 and Note 8 in Table 2. Updated first 3 rows in Table 4 and
Table 5. Replaced XPower with Xilinx Power Estimator (XPE) in sentence before Table 7. Updated V_
minimum for PCI33_3 in Table 9. Added Note 1 to Table 12. Added Note 1 to Table 13. Added Vivado
Design Suite to AC Switching Characteristics. Updated titles of Table 18 and Table 19, and removed
the following note: RLDRAM il (BL = 4, BL = 8) and LPDDR2 specifications have not been validated
with memory IP. Updated T\gop and T\grp values in Table 20. Replaced “TRACE report” with “timing
report” in notes for Table 28, Table 29, Table 30, Table 32, and Table 34. Removed this note: A Zero “0”
Hold Time listing indicates no hold time or a negative hold time from Table 32, Table 33, and Table 48.
Updated Note 1 in Table 38. Updated Table 60 to more accurately show transceiver user clocks for
supported line rates. Updated Note 8 and description of FgTxrx in Table 62. Updated Note 2, Note 3,
and Note 4 in Table 70. Added TygrccoLko to Table 71.

11/27/2013

2.6

Added Kintex-7Q defense-grade devices throughout. Added -1M speed grade throughout. Added
reference to 7 Series FPGAs Overview and Defense-Grade 7 Series FPGAs Overview inIntroduction.
In Table 2, added junction temperature operating range for military (M) devices. In Table 3, removed
commercial (C), industrial (I), and extended (E) from descriptions of R\ term- Updated temperature
ranges in Table 4 and Table 5. Removed Note 1 and Note 2 from Table 7. Added T, = 125°C to
Conditions column for Tyccoovecaux in Table 8. Added Table 14. Updated description of
MMCM_Fpgpmax in Table 41. Updated description of PLL_Fprppax in Table 42. Added RF package
type to Table 56. Added Fpnack to Table 71.

02/07/2014

2.7

Updated the AC Switching Characteristics based upon ISE 14.7 and Vivado 2013.4. Updated Note 5
and added Note 6 to Table 2. Added Note 2 to Table 4. Added Note 2 and updated Note 3 in Table 5.
Added HSUL_12_F, DIFF_HSUL_12_F, MOBILE_DDR_S, MOBILE_DDR_F, DIFF_MOBILE_DDR_S,
and DIFF_MOBILE_DDR_F standards to and updated values in Table 20. Added HSUL_12_F,
DIFF_HSUL_12_F DIFF_HSUL_12_DCI_S, and DIFF_HSUL_12_DCI_F standards to and updated
values in Table 21. In Table 35, corrected FMAX CAS RF DELAYED WRITE from 478.27 to 478.24 MHz to
match software behavior. Removed introductory paragraph of Device Pin-to-Pin Output Parameter
Guidelines and Device Pin-to-Pin Input Parameter Guidelines. Updated display format of “ADC
Accuracy at Extended Temperatures” section in Table 70.

03/04/2014

2.8

Updated Note 2 in Table 4 and Note 2 in Table 5. For XQ7K325T and XQ7K410T in Table 15, changed
-2 and -1 speed grades to -2| and -11, respectively, and moved all XQ7K325T speed grades from
Preliminary to Production. In Table 16, added production software for XQ7K325T -2/2L, -1, -1M, and
(0.9V) -2L speed grades. Removed “and FB” from title of Table 19. Removed notes from Table 20 and
Table 21. Added Note 1 to Table 69.

06/20/2014

2.9

In Table 4 and Table 5, updated Note 2 per the customer notice XCN14014: 7 Series FPGA and
Zyng-7000 AP SoC I/O Undershoot Voltage Data Sheet Update. In Table 15, moved all XQ7K410T
speed grades from Preliminary to Production. In Table 16, added production software for XQ7K410T
-2/-2L, -1, -1M, and (0.9V) -2L speed grades and removed Note 2. Added Note 3 to Table 18. In
Table 29, added attribute REFCLK frequency of 400 MHz to Fipg avycTRL REF @nd average tap delay
at 400 MHz to Note 1. In Table 69, updated Note 1 to Gen 2 and added reference to 7 Series FPGAs
Integrated Block for PCI Express Product Guide (PG054). In Table 71, replaced USRCCLK Output with
STARTUPE2 Ports and added Fcrgvcik and FerameLkToL-

09/08/2014

2.10

Updated Note 3 in Table 6. In Power-On/Off Power Supply Sequencing, added sentence about there
being no recommended sequence for supplies not shown. Added I/O Standard Adjustment
Measurement Methodology. In Table 43, updated description of T\ckor and added Note 2. In Table 44,
updated description of T\ckorrar and added Note 2. In Table 54, moved DVppoyT value of 1000 mV
from Max to Min column, updated V,y DC parameter description, and added Note 2. Added “peak-to-
peak” to labels in Figure 3 and Figure 4.
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Date Version Description

10/06/2014 2.1 Added -2LI (0.95V) speed grade throughout. Removed 3.3V as a descriptor of HR I/O banks and 1.8V
as a descriptor of HP I/O banks throughout. Updated Introduction. Added -2LI (0.95V) to description
of Veeint @nd Veegrawm in Table 2. Added Note 1 and updated Note 2 in Table 16. Updated Note 3 in
Table 18.

11/19/2014 212 Replaced -2L speed grade with -2LE throughout. Updated descriptions of Vooint and Vecgram in
Table 2. Updated the AC Switching Characteristics based upon Vivado 2014.4. In Table 14, updated
Vivado software version to 1.12 and added a row for Voot = 0.95V. In Table 15, moved -2LI (0.95V)
speed grade from Advance to Production. In Table 16, added Vivado 2014.4 software version to -2LI
(0.95V) speed grade column and removed notes. Added Selecting the Correct Speed Grade and
Voltage in the Vivado Tools. Updated speed grade heading row in Table 56. Added -2LI (0.95V)
speed grade to Note 3 in Table 60. Removed sentence about PCI Express x8 Gen 2 operation from
Note 1 in Table 69.

02/23/2015 213 In Table 12, changed maximum Vg value from 1.425V to 1.500V. Removed minimum sample rate
specification from Table 70.

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 notify you of updates to the Materials or to
product specifications. You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent. Certain
products are subject to the terms and conditions of Xilinx’s limited warranty, please refer to Xilinx’s Terms of Sale which can be viewed at
www.xilinx.com/legal.htm#tos; IP cores may be subject to warranty and support terms contained in a license issued to you by Xilinx. Xilinx
products are not designed or intended to be fail-safe or for use in any application requiring fail-safe performance; you assume sole risk and
liability for use of Xilinx products in such critical applications, please refer to Xilinx’s Terms of Sale which can be viewed at
www.xilinx.com/legal.htm#tos.

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 (llI)
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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& XILINX. FB/FBG900 Flip-Chip Lidless BGA (Kintex-7 FPGAs) (1.0 mm Pitch)

FB/FBG900 Flip-Chip Lidless BGA (Kintex-7 FPGASs)
(1.0 mm Pitch)
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Figure 4-20: XC7K325T FB/FBG900 Die Dimensions with Capacitor Locations
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FB/FBG900 Flip-Chip Lidless BGA (Kintex-7 FPGAs) (1.0 mm Pitch)
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Figure 4-21:

XC7K410T FB/FBG900 Die Dimensions with Capacitor Locations
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PACKAGE INFORMATION

DESCRIPTION

PACKAGE TYPE
DEVICE TYPE XC7K410T

F1 12.93
DEVICE SIZE (mm)

Gl 16.92
DEVICE KEEPOUT AREA (mm) J 18.93

H1 20.92
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