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Device and Products (1)




i r’ Intel® MAX® V Series

The following list summarizes some of the

MAX V device family features:

° Low-cost, low-power, and non-
volatile CPLD architecture

° Instant-on (0.5 ms or less)
configuration time

e Standby current as low as 25 pA
and fast power-down/reset
operation

° Fast propagation delay and clock-
to-output times

° Internal oscillator

Family was launched in 2010.

source https://www.intel.com/content/www/us/en/products/details/fpga/max/v/article.html
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Intel® MAX® V Series

PRODUCT LINE | MAXY CPLDS!
[ SM40Z 5MBOZ 5M160Z 5M240Z 5M570Z 5M12702 5M22102
- LLES 40 B0 160 240 570 1270 2,210
g Equivalent macrocells® 32 54 128 192 440 980 1,700
2 |Pin-to-pin delay (ns) 7.5 75 7.5 75 5.0 6.2 7.0
& | user flash memory (Kb) 8 8 8 8 8 8 8
| Logic convertible to memary’ Yes. Yes Yes Yes Yes Yes Yes

Internal oscillator 4 ¥ ~ ¥ v v v
w | Fast power-on reset v v v ¥ v v v
§ Boundary-scan JTAG ~ v . « v v +
B [imacise v v v v - v -
= Fast input registers ¥ v - ~ L v L4
£ | Programmable register power-up v v v ¥ v v v
2 JTAG translator v v " ~ L v +
S | Real-time ISP v v v % v v v
= [Multivolt 1/Os (v) | 1.2,15,1.8,25,33 12,1518 25,33,50
% | /O power banks 2 2 2 2 2 4 4
& [ Maximum output enables 54 54 79 114 159 27 2n
& [vTTL/LveMos v v 7 v v v %
2 LVDS outputs ~ + i - v v s
£ |32 bit. 66 MHz PCI compliant = - = - = I Z
£ [Schmitt triggers v 7 7 7 7 7 7
§ Programmable slew rate v v v v v v v
g Programmable pull-up resistors < v v o v o +
© | Programmable GND pins + ¥ + o ¥ v v
~ |open-drain outputs. v v v v v v v

Bus hold v v s % v v 3

ittps://www.intel.com/content/www/us/en/content-details/7 14199/max-v-cpld-features-product-table.html
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& Intel® MAX® V Logic Elements
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source https://www.intel.com/content/www/us/en/content-details/654763/max-v-architecture-max-v-device-handbook-section-i-chapter-2.html

Each LE contains a four-input LUT, which is a
function generator that can implement any
function of four variables.

Each LE contains a programmable register
and carry chain with carry-select capability.

A single LE also supports dynamic single-bit
addition or subtraction mode that is selected
by an LAB-wide control signal.

Each LE drives all types of interconnects:
local, row, column, LUT chain, register chain,
and DirectLink interconnects as shown in
Figure on the left.


https://www.intel.com/content/www/us/en/content-details/654763/max-v-architecture-max-v-device-handbook-section-i-chapter-2.html
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4’| Intel® MAX® V Applications

With their mix of low price, low power, and high performance, MAX V CPLDs deliver the market's best value.
Featuring the industry’s first LUT-based, non-volatile architecture and one of the largest CPLD densities, MAX V
devices provide higher performance (up to 247.5 MHz) at up to 50 percent lower total power compared to
competitive CPLDs. These features allow the following applications to be best served by CPLDs:

I/O expansion—Performs 1/O decoding, which increases the available 1/O capability of another standard device
with efficiency and at a low cost.

Interface bridging—Translates bus protocols and voltages between incompatible devices at the lowest
possible cost.

Power management—Manages the power-up sequencing and monitoring of other devices on the board.
Configuration and initialization—Controls the configuration or initialization of other devices on the board.

Analog control—Controls analog standard devices (light, sound, or motion) digitally via a pulse-width
modulator (PWM), without needing a digital-to-analog converter (DAC).

MAXTL Motor Controller —»

Oscillator
Motor Controller —»

Microcontroller Serial Bus

ADC ADC

source hitps://www.intel.com/content/www/us/en/products/details/fpga/max/v/item.html
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Intel® MAX® 10 Series

The highlights of the Intel® MAX® 10 devices include:

Internally stored dual configuration flash

User flash memory

Instant on support

Integrated analog-to-digital converters (ADCs)
Single-chip Nios Il soft core processor support

Family was launched in 2014.

Summary of Intel® MAX® 10 Key Features

Low cost, small form factor packages—support
multiple packaging technologies and pin pitches
High speed operating frequency and large
memory size

High precision clock synthesis

Supports up to 600 Mbps external memory
interfaces: DDR3, DDR3L, DDR2, LPDDR2 and
SRAM

https://www.intel.com/content/www/us/en/docs/programmable/683658/current/fpga-device-overview.html

https://www.intel.com/content/www/us/en/docs/programmable/683658/current/summary-of-device-features.html
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https://www.intel.com/content/www/us/en/docs/programmable/683658/current/fpga-device-overview.html
https://www.intel.com/content/www/us/en/docs/programmable/683658/current/summary-of-device-features.html

Intel® MAX® 10 Series

PRODUCT LINE 1oMo2 1oMo4 omMos 10M16 10M25 10M40 10M50
LEs (K) 2 4 8 16 25 40 50
Block memary (Kb) 108 189 378 549 675 1,260 1,638
User flash memory' (KB) 12 16 - 156 32-172 32-296 32 - 400 64 -736 64 -736
18 x 18 multipliers 16 20 24 45 55 125 144
PLLs? 1,2 1,2 1,2 1.4 1,4 1,4 1,4
Internal configuration Single Dual Dual Dual Dual Dual Dual
Analog-to-digital converter (ADC), temperature sensing diode (TSD)® - 1,1 1,1 1,1 2,1 2,1 2,1
External memory interface (EMIF) Yest Yes* Yest Yes® Yes*® Yes® Yes®

https://www.intel.com/content/www/us/en/docs/programmable/683658/current/fpga-device-overview.html

https://www.intel.com/content/www/us/en/docs/programmable/683658/current/summary-of-device-features.html
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£ r’ Intel® MAX® 10 Logic Elements
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source https://www.intel.com/content/www/us/en/docs/programmable/683105/current/le-features.html

Each LE input is directed to different destinations to implement the
desired logic function.

Each LE has three general routing outputs.

Intel® MAX® 10 devices support register packing. With register
packing, the LUT or register output drives the three outputs
independently.

Each LE has a register chain output that allows registers in the same
LAB (Logic Array Block) to cascade together.

You can configure the programmable register of each LE for D, T, JK,
or SR flipflop operation.

The register feedback mode allows the register output to feed back
into the LUT of the same LE.
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- Direct link
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o adjacent — 2) — 1o adjzeznt
block s — A Block
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https://www.intel.com/content/www/us/en/docs/programmable/683105/current/le-features.html

fo Intel® MAX® 10 DSP

e Intel MAX 10 devices support up to 144
embedded multiplier blocks. Each
blocksupports one individual 18 x 18-bit
multiplier or two individual 9 x 9-bit multipliers.

e Common DSP processing functions such as
finite impulse response (FIR), fast Fourier
transform (FFT), and numerically controlled
oscillator (NCO) functions

e Suites of common video and image processing
functions

source https://www.intel.com/content/www/us/en/docs/programmable/683658/current/embedded-multipliers-and-digital-signal.html

https://www.intel.com/content/www/us/en/docs/programmable/683467/current/embedded-multipliers-architecture.html
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https://www.intel.com/content/www/us/en/docs/programmable/683658/current/embedded-multipliers-and-digital-signal.html
https://www.intel.com/content/www/us/en/docs/programmable/683467/current/embedded-multipliers-architecture.html

P Intel® MAX® 10 Applications

e Suites of common video and image
processing functions.

e Board Management Applications - These
devices offer power management IC (PMIC)
solutions in addition to thermal management
support with an integrated on-chip
temperature sensing diode.

e Intel® MAX® 10 FPGASs support DDR3 SDRAM
and LPDDR2 interfaces through soft
intellectual property (IP) memory controllers,
optimal for video, datapath, and embedded
applications.
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source https://www.intel.com/content/www/us/en/products/details/fpga/max/10.html
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& Intel® Cyclone®

Cyclone® V FPGAs and SoC FPGAs

intel. ® Cyclone® V FPGAs have integrated transceiver
variant and SoC FPGA variants with an ARM-based
CYCLONE hard processor system (HPS).

®  This product family is recommmended for Intel
Edge-Centric applications and designs.

Cyclone® IV FPGAs Cyclone® 10 FPGAs
e Cyclone® IV FPGAs are designed for high-volume, cost- 8. Intel Cyclone 10 GX FPGAs provide high bandwidth
sensitive applications to meet increasing bandwidth transceivers, LVDS, DDR3 SDRAM, and feature a hard
requirements. floating-point DSP block.

8. Intel Cyclone 10 LP devices offer low static power, cost-
optimized functions, and high 1/0 counts.

source https://www.intel.com/content/www/us/en/products/details/fpga/cyclone.html
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Intel® Cyclone® IV

The Cyclone IV device family offers the following
features:
° Low-cost, low-power FPGA fabric:
o ©6Kto 150K logic elements
o Upto 6.3 Mbof embedded memory
o Upto36018 =18 multipliers for DSP
processing intensive applications

e  Protocol bridging applications
for under 1.5 W total power

The family was launched in 2009.

Up to 150K LEs

Up to 8 transceivers,
up to 3.125 Gbps

PCle* Hard IP block

Up to 6-Mbit
embedded memory

Up to 4 MPLLs —==i
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Up to 400-Mbps
external memory
interfaces

Up to 360 embedded
multipliers

60-nm low-power
process

Up to 475 flexible
user 1/O pins

Up to 4 PLLs


https://www.intel.com/content/www/us/en/products/details/fpga/cyclone/iv/article.html

Intel® Cyclone® IV

PRODUCT LINE

CYCLONE IV GX FPGAS"

CYCLONE IV E FPGAS'

EP4CGX15 EP4CGX22 EEP4CGX30 EP4CGX50 EP4CGX75 EP4CGX110 EP4CGX150

EP4CE6 EP4CE10 EP4CE15

EP4CE22 EPA4CE30 EP4CE40 EP4CE5S5 EP4CE75 EP4CE115

Clocks, Maximum |/O Pins, and

Architectural Features

o |LEs (K) 14 21 29 50 74 109 150 5 10 15 22 29 40 56 75 114
£ [MBK memory blocks &0 a4 120 278 462 666 720 30 45 56 66 66 126 260 305 432
2 [Embedded memory (Kb) 540 756 1,080 2,502 4,158 5,490 6,480 270 414 504 594 594 1134 2,340 2,745 3,888
& [18x18 multipliers 0 20 80 140 198 280 360 15 23 56 86 66 116 154 200 266
Global clock networks 20 20 20 30 30 30 30 10 10 20 20 20 20 20 20 20
PLLs 3 4 4 B 8 8 8 z 2z 4 4 4 4 4 4 4

I/O voltage levels supported (V)

1.2,1.5.1.8 25 33

IfO standards supported

LVTTL, LVCMOS, PCl, PCI-X, LVDS, mini-LVDS, RSDS, LVPECL, S5TL-18 (1 and Il), SSTL-15 (I and I}, SSTL-2 (I and II), HSTL-18 {land Il), HSTL-15 (I and I}, HSTL-12 (I and Il), Differential 5STL-18

Emulated LVDS channels

(I and I}, Differential SSTL-15 (| and |l}, Differential SSTL-2 (I and Il}, Differential HSTL-18 (| and Il), Differential HSTL-15 (I and |1}, Differential HSTL-12 (I and Il), Differential HSUL-12
40 4 7 6

73

139

139

137

52 224 224 160 178 230

VDS channels, 840 Mbps

ireceiveftransmit) 7 14/14 14/14 49749 49f49 59/59 59/59 - - - - - = - - -
Transceiver count® B

(2.5 Gbps/3.125 Ghps) 2f0 2,0/40 40/04 0,8 0,8 0,8 0,8 - - - - - = - - -
PCle hardened IP blocks (Gen1) 1 1 1 1 1 1 1 - - — = — — — _ —
Memory devices supported DDR2, DDR, SDR

https://www.intel.com/content/www/us/en/content-details/7 14 186/cyclone-iv-fpgas-family-overview-product-table.html
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e The fabric consists of LEs, made of 4-

input look up tables (LUTs), memory
blocks, and multipliers.

e You can configure the programmable
register of each LE for D, T, JK, or SR
flipflop operation.

° Each register has data, clock, clock
enable, and clear inputs.

° Each LE has three outputs that drive the

local, row, and column routing resources.

data 1
data 2
data 3

data 4

Intel® Cyclone® IV Logic Elements

Register Chain

source https://www.intel.com/content/www/us/en/content-details/653677/cyclone-iv-device-handbook-volume-1-chapter-2-logic-elements-and-logic-array-blocks.html
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https://www.intel.com/content/www/us/en/content-details/653677/cyclone-iv-device-handbook-volume-1-chapter-2-logic-elements-and-logic-array-blocks.html

E r’ Intel® Cyclone® IV DSP

e The embedded multiplier is configured

as either one 18x18 multiplier or two 9x9 signa
multipliers. signb
aclr —
° For multiplications greater than 18 x 18, clock —
the Quartus® |l software cascades ena
multiple embedded multiplier blocks _¢ YYYY
together.

e Allinput and output registers in a single
embedded multiplier are fed by the same
clock, clock enable, and asynchronous
clear signals.

CLRM
Data B ) Q

—ENA Output
— Input Register
CLRM HEQJ‘S[&{
v Embedded Multiplier Block

source https://www.intel.com/content/www/us/en/content-details/654776/cyclone-iv-device-handbook-volume-1-chapter-4-embedded-multipliers.html
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E fr Intel® Cyclone® IV Applications

e Cyclone IV FPGAs are well-suited for implementing
DSP algorithms. They can be used in applications
such as audio processing, image processing, and
communications.

e Communications systems for tasks like protocol
conversion, data encoding/decoding, and signal
processing. They are commonly found in
networking equipment, wireless communication
systems, and base stations.

° Reducing the power consumption of
programmable logic devices carries far-reaching
benefits for many applications.




Intel® Cyclone® V

Advantages:
e Lower power consumption
° Improved logic integration and
differentiation capabilities
° Increased bandwidth capacity
° Hard processor system (HPS) with
integrated Arm® Cortex® -A9 MPCore®
processor
° Lowest system cost
This family was launched in 2011

https://www.intel.com/content/www/us/en/products/details/fpga/cyclone/v/article.html

https://www.intel.com/content/www/us/en/docs/programmable/683694/current/transceiver-channels.html
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Cﬁr’ Intel® Cyclone® V Family

Cyclone® V E FPGA
e Optimized for lowest system cost and power for a wide spectrum of general logic and DSP applications.

Cyclone® V GX FPGA
e  Optimized for lowest cost and power for 614 Mbps to 3.125 Gbps transceiver applications.

Cyclone® V GT FPGA
° FPGA industry's lowest cost and power for 6.144 Gbps transceiver applications.

Cyclone® V SE FPGA
° Integrated ARM® Cortex®-A9 MPCore® Processor System optimized for lowest system cost and power for a wide

spectrum of general logic and DSP applications.

Cyclone® V SX FPGA
° Integrated ARM® Cortex®-A9 MPCore® Processor System optimized for lowest cost and power for 614 Mbps to

3.125 Gbps transceiver applications.
Cyclone® V ST FPGA

° Integrated ARM® Cortex®-A9 MPCore® Processor System - FPGA industry’s lowest cost and power for 6.144 Gbps
transceiver applications.

source hitps://www.intel.com/content/www/us/en/products/details/fpga/stratix/10/item.html
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Intel® Cyclone® V

. Cyclone V E FPGAs' Cyclone V GX FPGAs' Cyclone V GT FPGAs'

Product Line

SCEAZ SCEA4 SCEAS SCEAT SCEA9 5CGXCE SCEXCA 5CGKCS 5CGXCT 5CGACI 5CGTDS 5CGTD? 5CGTDY
LEs (K) 5 49 7 1495 301 355 50 7 1495 30 7 1495 30
AlMs 9,434 18,480 29,080 56,480 113,560 13,460 18,868 29,080 56,480 113,560 29,080 56,480 113,560
Registers 31,73 73920 116,320 225,920 454,240 53,840 15472 116,320 225920 454,240 116,320 225,920 454,240
M10K memory blocks 176 308 446 686 1220 135 250 446 686 1,220 446 686 1,220
M10K memary (Kb) 1,760 3,080 4,460 6,860 12,200 1,350 2,500 4,460 6,860 12,200 4,460 6,860 12,200
MLAB memory (Kb} 156 303 424 836 1,717 pL ] 295 a4 836 1,17 a2 836 17
Variable-precision DSP blocks 25 66 150 156 341 57 0 150 156 342 150 156 342
18 x 18 multipli 50 132 300 32 684 114 140 300 nz 684 300 3z 684
Global clock networks 16 16 16 16 16 16 16 16 16 16 16 16 16
PLLs* (FPGA) 4 4 6 7 8 4 3 3 7 8 6 7 8
10 voltage levels supported (V) 11,12,15,18,2533

%
E2l, . LVTTL, LVCMOS, PCI, PCI-X, LVDS, mini-LVDS, RSDS, IVPECL, SSTL-18 {1 and If), SSTL-15 (I and I1), SSTL-2 {I and i), HSTL-18 (I and If), HSTL-15 {1 and N}, HSTL-12 (I and II},
§ standards supported Differential SSTL-18 (1 and I, Differential SSTL-15 (1 and I}, Differential SSTL-2 1 and I}, Differential HSTL-18 (| and I}, Differential HSTL-15 {1 and 1, Differential HSTL-12 {1 and I}, Differential HSUL-12, HiSpi, SLVS, Sub-LvDS
g LVDS channels (receiver/transmitter) 56/56 5656 BO/60 1201120 120120 5252 8484 B4/B4 120120 140140 Bamm4 120120 140140
E Transceiver count (3.125 Gbps) - - - - - 3 & [ 9 12 - - -
= g | Transceiver count (6.144 Gbps)® - - - - - - - = = = & o 124
g PCle hardened IP blocks (Gen1)* - - - - - 1 2 2 2 2 - - -
PCle hardened IP blocks (Gen2) - - - - - - - - - - 2 2 2
Hard memory controllers® (FPGA) 1 1 2 2 2 1 2 2 2 2 2 2 2
Memory devices supported DDR3, DDRZ, LPDDRZ
Cyclone V SE SoCs’ Cyclone V 5X SoCs' Cyclone V 5T SoCs'
Product Line
SCSEA2 SCSEA4 SCSEAS SCSEAG SCSKC2 5CSXC4 5CSXCS SCSXCE 5CSTDS SCSTDE
LEs (K) 5 40 85 10 i 40 85 10 8 110
ALMs 5434 15,0594 32075 41,509 9,434 15,094 32,075 41,509 32075 41,508
Registers 31,736 60,376 128,300 166,036 37,736 60,376 128,300 166,036 128,300 166,036
M10K memory blocks. 140 270 357 557 140 210 387 557 357 557
M10K memory (Kb} 1.400 2,700 3970 5570 1.400 2,700 3970 5.570 3970 5.570
MLAB memory (Kb) 138 n 480 621 138 piil 480 621 480 621
Varlable-precision DSP blocks 36 B84 a7 12 36 B4 a7 12 &7 12
18 x 18 multipliers 72 168 174 34 1 168 174 24 174 24

https://www.intel.com/content/www/us/en/content-details/714207/cyclone-v-fpga-and-soc-fpfa-family-overview-product-table.html
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E r’ Intel® Cyclone® V ALM

e One ALM contains four programmable registers.
Each register has the following ports:
o Data
o  Clock
o  Synchronous and asynchronous clear

o  Synchronous load R
e Global signals, general-purpose I/O (GPIO) pins, Mmmn";mg labelk
or any internal logic can drive the clock and clear datafd ] i
control signals of an ALM register. datacd —1 | | adderd | | A I—! >
e The LUT, adder, or register output can drive the dataa — | -
ALM outputs. The LUT or adder can drive one datab | i b, regD

output while the register drives another output.
e The Cyclone V ALM operates in any of the

following modes: .

° Normal mode AN S Mhmwau | gt

o  Extended LUT mode Memory ALUTI I:ﬁ’éﬂ;
o Arithmetic mode datac ; I—L
o Shared arithmetic mode datad adder m iy (] :|_'
datael &IJlJT?“ | "J
datafl p 19!
=4 |—>
et B D Q
shared_arith_out arry_out i reg3

source https://www.intel.com/content/www/us/en/docs/programmable/683375/current/alm-resources.html
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ﬁ]’fﬁ Intel® Cyclone® V ALM Modes

Normal Mode
° Normal mode allows two functions to be implemented in one Arria® V ALM, or a single function of up to six

inputs.
e Uptoeight datainputs from the LAB local interconnect are inputs to the combinational logic.
e The ALM can support certain combinations of completely independent functions and various combinations

of functions that have common inputs.

Extended LUT Mode
e Inthis mode, if the 7-input function is unregistered, the unused eighth input is available for register packing.

e Functions that fit into the template, as shown in the following figure, often appear in designs as “if-else”
statements in Verilog HDL or VHDL code.

dataed
o ——
S-nput
et
datah) combout To General or
jD—D Q Local Routing
— S-Input
LLIIT, reg0
datael
datafl

This input is available
for register packing.

source https://www.intel.com/content/www/us/en/docs/programmable/683213/current/extended-lut-mode.html



https://www.intel.com/content/www/us/en/docs/programmable/683213/current/extended-lut-mode.html

ﬁ]’r’ Intel® Cyclone® V ALM Modes

Arithmetic Mode

e The ALM in arithmetic mode uses two sets of two 4-input
LUTs along with two dedicated full adders.

e The dedicated adders allow the LUTs to perform pre-adder
logic; therefore, each adder can add the output of two 4-
input functions.

e The ALM supports simultaneous use of the adder's carry
output along with combinational logic outputs. The adder
output is ignored in this operation.

e Using the adder with the combinational logic output
provides resource savings of up to 50% for functions that can
use this mode.

Carry Chain

e  The carry chain provides a fast carry function between the
dedicated adders in arithmetic or shared arithmetic mode.

e  The two-bit carry select feature in Arria® V devices halves the
propagation delay of carry chains within the ALM. Carry
chains can begin in either the first ALM or the fifth ALM in a
LAB. The final carry-out signal is routed to an ALM, where it is
fed to local, row, or column interconnects.

source hitps://www.intel.com/content/www/us/en/docs/programmable/683213/current/arithmetic-mode.html
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@l]fﬁ Intel® Cyclone® V ALM Modes

Shared Arithmetic Mode

e The ALM in shared arithmetic mode can implement a 3-
input add in the ALM.

e  This mode configures the ALM with four 4-input LUTs. Each
LUT either computes the sum of three inputs or the carry of
three inputs. The output of the carry computation is fed to
the next adder using a dedicated connection called the
shared arithmetic chain.

Shared Arithmetic Chain

e The shared arithmetic chain available in enhanced
arithmetic mode allows the ALM to implement a 3-input
adder. This significantly reduces the resources necessary to
implement large adder trees or correlator functions.

e The shared arithmetic chain can begin in either the first or
sixth ALM in a LAB.

e  Similar to carry chains, the top and bottom half of the shared
arithmetic chains in alternate LAB columns can be bypassed.
This capability allows the shared arithmetic chain to cascade
through half of the ALMs in an LAB while leaving the other
half available for narrower fan-in functionality. In every LAB,
the column is top-half bypassable; while in MLAB, columns
are bottom-half bypassable.

source hitps://www.intel.com/content/www/us/en/docs/programmable/683213/current/shared-arithmetic-mode.html
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3] Intel® Cyclone® V DSP

The Cyclone V variable precision DSP blocks
offer the following features:

° High-performance, power-optimized,
and fully registered multiplication
operations

° 9-bit, 18-bit, and 27-bit word lengths

e Two 18 x 19 complex multiplications

e  Built-in addition, subtraction, and dual
64-bit accumulation unit to combine
multiplication results

e Cascading 19-bit or 27-bit to form the tap-
delay line for filtering applications

e Cascading 64-bit output bus to
propagate output results from one block
to the next block without external logic
support

° Hard pre-adder supported in 19-bit, and
27-bit mode for symmetric filters

e Internal coefficient register bank for filter
implementation

e 18-bit and 27-bit systolic finite impulse
response (FIR) filters with distributed
output adder

source https://www.intel.com/content/www/us/en/docs/programmable/683375/current/alm-resources.html

https://people.ece.cornell.edu/land/courses/ece5760/DE1 _SOC/Cyclone5/DSP_details.PNG
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i Intel® Cyclone® V Applications

° High-volume applications including protocol
bridging, motor control drives, broadcast video
converter and capture cards, and handheld
devices.

e SoC FPCA lets you reduce system power, system
cost, and board space by integrating a HPS -
consisting of processors, peripherals, and memory
controller,

° Wireless - Mobile backhaul, remote radio heads,
picocell

e Automotive - Infotainment, drive assistance,
battery management.

source https://www.intel.com/content/www/us/en/products/details/fpga/cyclone/v.html
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Intel® Cyclone® 10 GX

e The Intel® Cyclone® 10 GX device family consists of
high-performance and power-efficient 20 nm low
cost FPGAs.

REFCLK x2

CLKIN x2

Intel® MAX* 10
FPGA

x32 PGA FPP x16
. . . . m‘—' 10MOBSAU169
e Intel® Cyclone® 10 GX device family delivers higher PEL
core, transceiver, and I/O performance than the DT " < Pl  00R3
previous generation of low cost FPGAs. — ovoesautco [N F

USB Blaster™ ||
e The Inpel® Cyclone® 10 GX dewce§ are ideal for high Shsiane Suwsm _ Buttons
bandwidth, low-cost applications in diverse M vux  aeeTEEd  Cyclone 10GX pmrcmmN o

markets. DP/OM USB2.0 uLel FPGA
e Used in applications such as: m Gige PHY PRSI 10CX220YF780E5G or Config
Lvos QsPl 256Mbit
P

o Machine vision - QSPIFlash

For Nios® Il

Intel’ 4+ Buttons

<
<+

m XCVR x1

o) Robotics i

¢ XCVR x1 SMA CLK
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o  Programmable logic controller and drivers

e Family was launched in 2017.

PCI> Oscillators
EXPRESS 50M, 100M, 4—m
Programmable

x4 XCVRs

urce https://www.intel.com/content/www/us/en/docs/programmable/683485/current/device-overview.html

https://www.intel.com/content/www/us/en/products/details/fpga/development-kits/cyclone/10-gx.html
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Intel® Cyclone® 10 GX

PCl Express* (PCle*) hard IP blocks (Gen2 x4)*

Memory devices supported

DDR3, DDR3L, LPDDR3

PRODUCT LINE 10CX085 10CX105 10CX150 10CX220
Logic elements (LEs)’ 85,000 104,000 150,000 220,000
Adaptive logic modules (ALMs) 31,000 38,000 54,770 80,330
ALM registers 124,000 152,000 219,080 321,320

" M20K memory blocks 291 382 475 587
Y | M20K memory size (Kb) 5,820 7,640 9,500 11,740
§ MLAB memory size (Kb) 653 799 1,152 1,690
& Variable-precision digital signal processing (D5SP) blocks 84 125 156 192
18 x 19 multipliers 168 250 312 384
Peak fixed-point peformance (GMACS)? 151 225 281 346
Peak floating-point performance (GFLOPS)? 59 88 109 134
§ Global clock networks 32 32 32 32
‘E Regional clocks ] 8 8 8
% Maximum user I/O pins 192 284 284 284
é Maximum LVDS pairs 1.4 Gbps (RX or TX) 72 118 118 118
E Maximum transceiver count (12.5 Gbps) 6 12 12 12
E Maximum 3V 1/O pins 48 48 48 48
g
L

rce https://www.intel.com/content/www/us/en/content-details/714179/intel-cyclone-10-gx-fpgas-family-overview-product-table.html
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4’ Intel® Cyclone® 10 GX ALM

° Intel Cyclone 10 GX devices use a 20 nm ALM as
the basic building block of the logic fabric.

e The ALM architecture is the same as the previous
generation FPGAs, allowing for efficient
implementation of logic functions and easy
conversion of IP between the device generations.

e The ALM uses an 8-input fracturable look-up table
(LUT) with four dedicated registers to help
improve timing closure in register-rich designs
and achieve an even higher design packing
capability than the traditional two-register per
LUT architecture.

source https://www.intel.com/content/www/us/en/docs/programmable/683485/current/adaptive-logic-module.html

FPGA Device
Reg >
- e g
! A '
31— o Reg >
4———>  Adaptive >
5— Lut
6 —F—»
] — 1 Reg >
§ —1—» Full J— >
Adder " L
eg —
>
\J



https://www.intel.com/content/www/us/en/docs/programmable/683485/current/adaptive-logic-module.html

i r’ Intel® Cyclone® 10 GX DSP

° High-performance, power-optimized, and
fully registered multiplication operations

e  8-bit and 27-bit word lengths

e Two 18 x 19 multipliers or one 27 x 27
multiplier per DSP block

e  Built-in addition, subtraction, and 64-bit
double accumulation register to combine
multiplication results

e Cascading 19-bit or 27-bit when pre-adder is
disabled and cascading 18-bit when pre-
adder is used to form the tap-delay line for
filtering applications

Usage Example

Multiplier Size (Bit)

DSP Block Resources

Medium precision fixed point Two 18 x 19 1
High precision fixed or Single precision One 27 x 27 1
floating point

Fixed point FFTs One 19 x 36 with external adder 1
Very high precision fixed point One 36 x 36 with external adder 2
Double precision floating point One 54 x 54 with external adder 4

source https://www.intel.com/content/www/us/en/docs/programmable/683485/current/variable-precision-dsp-block.html
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Intel® Cyclone® 10 GX Applications

° Embedded Video and Image Processing
Applications - JPEG XS compression can be used in
applications that previously transported
uncompressed image and video data — enabling
systems to offer higher quality resolution at faster
frame rates.

° Easy Machine Vision Camera (EasyMVC) is
designed to eliminate the hurdles of machine
vision system development.

https://www.intel.com/content/www/us/en/products/details/fpga/cyclone/10/gx.html
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Intel® Cyclone® 10 LP

e The Intel® Intel® Cyclone® 10 LP FPGAs are optimized for low cost
and low static power, making them ideal for high-volume and cost-
sensitive applications.

° Intel® Cyclone® 10 LP devices provide a high density sea of
programmable gates, on-board resources, and general purpose 1/Os.
These resources satisfies the requirements of I/O expansion and
chip-to-chip interfacing. The Intel® Cyclone® 10 LP architecture suits
smart and connected end applications across many market

segments:
o Industrial and automotive
o  Broadcast, wireline, and wireless
o Compute and storage
o  Government, military, and aerospace
o  Medical, consumer, and smart energy

. Family was launched in 2017

https://www.intel.com/content/www/us/en/docs/programmable/683879/current/device-overview.html

https://www.intel.com/content/www/us/en/products/details/fpga/development-kits/cyclone/10-Ip-evaluation-kit.html
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Intel® Cyclone® 10 LP

PRODUCT LINE 10CLO0G 10CLO10 10CLO16 10CLO25 10CLO40 10CLO55 10CLO80 10CL120

Logic elements (LEs)’ 6,000 10,000 16,000 25,000 40,000 55,000 80,000 120,000
o M3K memory blocks 30 46 56 66 126 260 305 432
é MOK memory size (Kb) 270 414 504 594 1,134 2,340 2,745 3,888
& DSP Blocks (18 x 18 multipliers) 15 23 56 66 126 156 244 288
Phase-locked loops (PLL) 2 2 4 4 4 4 4 4
T Global clock networks 10 10 20 20 20 20 20 20
22
5‘% % Maximum user 1/O pins 176 176 340 150 325 321 423 525
- E B Maximum LVDS channels 65 65 137 52 124 132 178 230

https://www.intel.com/content/www/us/en/content-details/7 14190/intel-cyclone-10-Ip-fpgas-family-overview-product-table.html?wapkw=cyclone %2010%20gx%20product%20table
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i r’ Intel® Cyclone® 10 LP Logic Elements

Register chain routing ~ LAB-wide LAB-Wide
from previousLE  synchronous load  synchranous dear
LE carry-in —— [
a1 . 1 . ---""._rRu'f'x,cull.m'l.ard
data 2 > 3 . Synchronous direct link routing
el — | Look-Up Table | Carry ~ | -
fata 3 —e }—» () thain _[]_ Load and -
, — ) Clear Logic i
data 4 B el . )
1 1._H-J w, column, and
direct link routing
labclr ——]
e The LAB (Logic Array Blocks) consists of 16 logic label2 —— Asynchronous )
elements (LE) and a LAB-wide control block. Chip-wide reset | (Jear Logic } + Localosting
{DEV_CLRn) e
e An LE isthe smallest unit of logic in the Intel® Ulock and -
Cyclone® 10 LP device architecture. ["’;';:b'f »- Registerchan output
e FEach LE has four inputs, a four-input look-up table LE Cam-Out labelkl——»{
(LUT), a register, and output logic. ! labelki——» -
e The four-input LUT is a function generator that can labelkenz1——+ ") ||
implement any function with four variables. ahelkenal

source https://www.intel.com/content/www/us/en/docs/programmable/683879/current/logic-elements-and-logic-array-blocks.html
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‘ﬂff Intel® Cyclone® 10 LP DSP

e Each embedded muiltiplier block in Intel Cyclone 10 LP
devices supports one individual 18 x 18-bit multiplier or
two individual 9 x 9-bit multipliers.

e You can cascade the multiplier blocks to form wider or
deeper logic structures.

e There are some DSP IPs for Intel® Cyclone® 10 LP signa

devices, including: SEEE
o  Finite impulse response (FIR) d;;g _ l
o  Fast Fourier transform (FFT) rrry
o Numerically controlled oscillator (NCO) Data A = 00 ~
functions —ENA Data Out
b = Lata Uu
CLAN
7
DataB [
—ENA | Dutput
— . nput :
CLRN Register Regiter
T Embedded Multiplier Block

source https://www.intel.com/content/www/us/en/docs/programmable/683879/current/embedded-multipliers.html
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& r’ Intel® Cyclone® 10 LP Applications

e Chip-to-Chip Interfacing - image pipeline
processing for real-time applications that need
high frame rates, low latency, and high-processing
throughput.

° Motor Control - devices support a wide variety of
industrial Ethernet protocols and are leveraged to >
implement pulse width modulator (PWM) and
encoder interfaces, which when repeated multiple
times in parallel, allows for multi-axis control.

:

source https://www.intel.com/content/www/us/en/products/details/fpga/cyclone/10/Ip.html
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Intel® Cyclone® Family Differences
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Intel® Arria® Series

e  Preserve the flexibility of processor boot / FPGA

configuration sequence, system response to ALM .== B
g processor reset, and independent memory Okibied == H ARM Cortex-A9
a interfaces of a two-chip solution. Memory .=E= MPCore HPS
L N ) ) L ) 1] Variable-Precision
g e  Maintain data integrity and reliability with PCle Geild x4 ==E= DSP Blocks
E integrated ECC. Hard IP (GX, GT), 1] =
PCle Gen 3 x8 L] ]
S e  Protect DRAM memory shared by the Hard IP (GZ) ==E! :lgfs lt(\(l;;nggomrv
8 processor and FPGA W|_th an integrated == H M20K Internal Memory Blocks (G2)
(o) memory protection unit. Fractional PLLs ==E=
(8] .
o) e Enable system-level debug with Intel's FPGA- ==!= S
S adaptive debugging for unmatched visibility == ! B (PCS)
= and control of the whole device. o High-Speed __ =g
2 erial Transceivers == E
k=) L Integrated Mult
o !;Il:d%ory Con‘tlro lers

(SX and ST only)



https://www.intel.com/content/www/us/en/products/details/fpga/arria/v.html

f Intel® Arria® V Series

e The Arria® V FPGA family offers the highest bandwidth and delivers the
lowest total power for midrange applications, such as remote radio units,
10G/40G line cards, and broadcast studio equipment.

e There are five targeted variants, including SoC variants with a dual-core
ARM* Cortex*-A9 hard processor system (HPS) to best meet your
performance, power, and integration needs.

° Family was launched in 20T11.

source https://www.intel.com/content/www/us/en/products/details/fpga/stratix/10/item.html
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47 Intel® Arria® V Series Family

Arria® V GZ FPGA
e Offers the lowest power-per-bandwidth for midrange applications, and are ideal for power-sensitive designs that

require transceivers up to 12.5 Gbps.

Arria® V GT FPGA
e  Offers the lowest total power for mid-range applications and the lowest power transceivers for speeds up to

10.3125 Gbps.
Arria® V GX FPGA
e  Offers the lowest total power for mid-range applications and the lowest power transceivers for speeds up to
10.3125 Gbps.

Arria® V ST SoC FPGA
° Intel® SoC FPGA with ARM*-based HPS and 10.3125 Gbps transceivers.

Arria® V SX SoC FPGA
° Intel® SoC FPGA with ARM*-based HPS and 6.5536 Gbps backplane-capable transceivers.

source hitps://www.intel.com/content/www/us/en/products/details/fpga/stratix/10/item.html
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Intel® Arria® V Series

Hard memory controllers (HPS)
Memory devices supported

DDR3, DDR2, DR I+, QDR I, QDR Ii+, RLDRAM II, RLDRAM 3, LPDOR’, LPDDR2”

T Arria V GX FPGAs' ArriaV GT FPGAS' Arria V GZ FPGAs' Arria V $X SoCs' Arria V ST SoCs'
SAGXA1 | SAGXA3 | SAGXAS | SAGXA7 | SAGXB1 | SAGXB3 | SAGXBS | SAGXB7 | SAGIC3 SAGTC? SAGTD3 SAGTD? SAGZE1 SAGZE3 SAGZES SAGZE7 5ASXB3 SASXBS SASTD3 SASTDS
LEs (K) 75 156 190 242 300 362 420 504 156 22 362 504 220 360 400 450 350 462 350 462
ALMs 28302 58,900 71,698 91,680 113,208 136,880 158,491 190,240 58,900 91,680 136,880 190,240 83,020 135,840 150,960 169,800 132,075 174340 132,075 174340
Registers 113,208 235,600 286,792 366,720 452802 547,520 633964 | 760960 | 235,600 366,720 547,520 760,960 332,080 543,360 603,840 679,200 528,300 697,360 528,300 697,360
M10K memory blocks 800 1,051 1,180 1,366 1,510 1726 2,04 2414 1,051 1,366 1,726 2414 - - - - 1,729 2,282 1,729 2282
M20K memory blocks - - - - - - - - - - - - 585 957 1,440 1,700 - - - -
M10K memory (Kb) 8,000 10510 11,800 13,660 15,100 17,260 20,540 24,140 10510 13,660 17,260 24,140 - - - - 1729 22,80 17,29 2,80
M20K memory (Kb) - - - - - - - - - - - - 11,700 19,140 28,800 34,000 - - - -
MLAB memory (Kb) 463 %61 1173 1,448 1,852 2,098 2532 2,906 961 1,448 2,098 2,906 2,59 4245 ans 5,306 2,014 2,658 2014 2,658
Variable-precision DSP blocks 240 3% 600 800 920 1,045 1,092 1,156 39 800 1,045 1,156 800 1,044 1,092 1,139 809 1,09 809 1,09
18x18 480 792 1.200 1,600 1,840 2,09 2,184 2312 792 1,600 2,090 2312 1,600 2,088 2,184 2,278 1,618 2,180 1,618 2,180
Processor cores {ARM Cortex-A9) - - - - - - - - - - - B - - B - Dual Dual Dual Dual
Maximum CPU clock frequency (GHz) - - - - - - - - - - - - - - - - 105 1,05 1.058 1.08
Global clock networks 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
o | Pus (FPGa) 10 10 2 ? 12 12 16 16 10 12 2 16 20 20 24 2 7] i u "
g PLLs (HPS) - - - - - - - - - - - - - - - - 3 3 3 3
% | V0 voltage levels supported (V) 12,15,18,25,30,33
i e LVITL, LVCMOS, PCL, PCIX, LVDS, mini-LVDS, RSDS, LVPECL, SSTL-18 (1 and I}, SSTL-15 (1 and i), SSTL-2 (1 and If), HSTL-18 (1 and ), HSTL-15 (1 and If), HSTL-12 (1 and I}, Differential SSTL-18 {1 and I}, Differential SSTL-15 (1 and I},
g 2ok poid Differential SSTL-2 (1 and Ii), Differential HSTL-18 (1 and W), Differential HSTL-15 (1 and W), Differential HSTL-12 (1 and II), Differential HSUL-12
B | VDS channels (receiveriransmitter) 8067 80/67 1361120 136120 176,160 176,160 176,160 176,160 8070 136120 176/160 176/160 108199 108199 168166 168166 120136 120136 120136 120136
£ | Transceiver count (6.5536 Gbps) 9 9 2 2 2 2 % 36 3 6 6 6 - - - - 30 30 30 30
; Transceiver count (10.3125 Gbps)* - - - - - - - 4 2 2 20 - - - - - - 16 16
€ | Transceiver count (12.5 Gbps) - - - - - - - - - - - - 2% 2% 36 36 - - - -
E PCle hard IP blocks (Gen2 x4) 1 1 2 2 2 2 2 1 2 2 - - - 2 2 2 2
2 | PCle hard IP blocks (Gen2 x8, Gen3) - - - - - - - - - - - - 1 1 1 - - - -
GPIOs (FPGA) - - - - - - - - - - - - - - - 540 540 540 540
g GPIOs (HPS) - - - - - - - - - - - - - - - 208 208 208 208
Hard memory controllers* (FPGA) 2 2 4 4 4 4 4 2 4 4 4 - - - - 3 3 3 3
- - - - - - - - - - - - - - 1 1 1 1
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| Intel® Arria® V ALM

The Arria V ALM operates in any of the following modes:
o Normal mode
o  Extended LUT mode
o Arithmetic mode
o  Shared arithmetic mode
One ALM contains four programmable registers. Each register has the following ports:
o Data
o  Clock
o  Synchronous and asynchronous clear
o  Synchronous load

For combinational functions, the registers are bypassed and the output of the look-up table (LUT) drives
directly to the outputs of an ALM.

The general routing outputs in each ALM drive the local, row, and column routing resources. Two ALM
outputs can drive column, row, or direct link routing connections, and one of these ALM outputs can also
drive local interconnect resources.

The LUT, adder, or register output can drive the ALM outputs. The LUT or adder can drive one output while the
register drives another output.


https://www.intel.com/content/www/us/en/docs/programmable/683213/current/logic-array-blocks-and-adaptive-logic-24877.html

Intel® Arria® V GX, GT, SX and ST ALM

hitps://www.intel.com/content/www/us/en/docs/programmable/683213/current/logic-array-blocks-and-adaptive-logic-24877.html
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ﬁ]"r’ Intel® Arria® V DSP

The Arria V variable precision DSP blocks offer the
following features:

High-performance, power-optimized, and fully
registered multiplication operations

9-bit, 18-bit, 27-bit, and 36-bit(2) word lengths
18 x 19 and 18 x 25 complex multiplications (2)
Built-in addition, subtraction, and 64-bit
accumulation unit to combine multiplication
results

Cascading 19-bit or 27-bit to form the tap-
delay line for filtering applications

Cascading 64-bit output bus to propagate
output results from one block to the next
block without external logic support

Hard pre-adder supported in 18-bit, 19-bit, and
27-bit mode for symmetric filters

Internal coefficient register bank for filter
implementation

18-bit and 27-bit systolic finite impulse
response (FIR) filters with distributed output
adder

source https://www.intel.com/content/www/us/en/docs/programmable/683213/current/features.html
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4 Intel® Arria® V Applications

Wireless Communications

° Remote radioheads, RF cards and channel cards, Mobile backhaul.
Wireline Communications

e 20G/40G bridging and switching, 20G packet processing, Gigabit-capable passive optical network (GPON).
Broadcast

° Digital modulation equipment (including EdgeQAM and satellite and terrestrial broadcast), Pro audio/visual
(A/V) switches, Video conferencing, PCle capture and cameras.

Computer & Storage
e Custom storage, Flash memory cache, Plug-in cards.
Military
e Guidance control, Tactical electronic warfare, Custom storage, Electro-optical/infrared (OR/IR) systems.
Test & Medical
e Ultrasound, CT scanning, Other diagnostic imaging, Portable and wireless tests.
Industrial & Consumer

° Human-machine interface, I/O companion, High-end display, High-end video surveillance.

source https://www.intel.com/content/www/us/en/products/details/fpga/arria/v.html
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cﬂfﬁ Intel® Arria® 10 Series

° Intel® Arria® 10 FPGA and Soc FPGA delivers more than a speed grade faster core performance
and up to a 20% fMAX advantage compared to the competition, using publicly-available
OpenCore designs, and up to 40 percent lower power than previous generation FPGA and SoC
FPGA.

° Intel® Arria® 10 FPGA and Soc FPGA delivers optimal performance, power efficiency and small
form factor are ideal for a broad array of applications such as communications, data center,
military, broadcast, automotive, and other FPGA midrange applications.

° Family was launched in 2013.

source https://www.intel.com/content/www/us/en/products/details/fpga/arria/10/gt.html
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cﬂfﬁ Intel® Arria® 10 Series

Intel® Arria® 10 GT FPGA
° High-speed interconnect capability of the device makes it an ideal choice for projects requiring superior data
transfer speed.
e This device offers the power-, space-, and cost-efficient integration of video and image processing including 4K,
3D, and CODECs for the shortest time-to-market for production studio equipment.
° Reduce power and cost for networking and telecommunications applications.

Intel® Arria® 10 GX FPGA
e This device provides a vast playground with over 1 million logic elements (LEs).
° Programmable power technology reduces power demand while maintaining top performance.
e This device can be used in similar applications where the Arria 10 GT is used.

Intel® Arria® 10 SX SoC FPGA
e SoCintegrating ARM-based HPS and FPGA featuring 17.4 Gbps transceivers for short reach applications with
12.5 backplane driving capability.
e Well-suited for broadcast applications requiring high performance and flexibility, offering versatility in
managing logic functions such as video format conversion, audio processing and efficient link management.
° Develop flexible, multi-mission RADAR, or 'FlexDAR' capabilities.

source https://www.intel.com/content/www/us/en/products/details/fpga/arria/10/gt.html
https://www.intel.com/content/www/us/en/products/details/fpga/arria/10/gx.html
https://www.intel.com/content/www/us/en/products/details/fpga/arria/10/sx.html
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Intel® Arria® 10 Series

PRODUCT LINE g :23 2)’(‘ ggg g :;g g 3353 g ::g g;‘ :;g g :‘:3 GX 900 GX 1150 GT 900 GT 1150
LEs (K) 160 220 270 320 480 570 660 900 1,150 900 1,150
System logic elements (K) 210 288 354 419 629 747 865 1,180 1,506 1,180 1,506
Adaptive logic modules (ALMs) 61,510 83730 101,620 118,730 181,790 217,080 250,540 339,620 427,200 339,620 427,200
Registers 246,040 334920 406,480 474,920 727,160 868,320 1,002,160 1,358,480 1,708,800 1,358,480 1,708,800
¢ | M20K memory blocks 440 588 750 891 1,438 1,800 2,133 2,423 2,713 2,423 2,713
S [M20K memary (Mb) 9 11 15 17 28 35 42 47 53 47 53
8 [MLAB memory (Mb) 10 18 2.4 28 43 50 57 92 12.7 92 127
&= Hardened single- isi ing-poi
muiplers/a dg Ers"mc's"m floating-point 156/156 191/191 830/830 985/385 1,368/1,368 1,523/1,523 1,688/1,688 1,518/1,518 1518/1518  1,518/1,518 1,518/1,518
18 x 19 multipliers 312 382 1,660 1,970 2736 3,046 3376 3,036 3,036 3,036 3,036
Peak fixed-point performance (GMACS)' 243 220 1,826 2,167 3,010 3351 3714 3,340 3340 3340 3340
Peak floating-point perfarmance (GFLOPS) 140 172 747 887 1,231 1371 1,519 1,366 1,366 1,366 1,366
E] Global clock networks 32 32 32 32 32 32 32 32 32 32 32
;. g |Regional clocks 8 8 a 8 8 [ 16 16 16 16 16
g .% ::i:ﬁ;?;ﬁf;g:ﬁsg only) Dual-core Arm* Cortex*-AS9 MPCore* processor. See the following page for details.
£F |Madmum LVDS channels (16 G) 120 120 168 168 222 324 270 384 184 312 312
2 2 [Maximum user /0 pins 288 288 384 384 292 606 696 768 768 624 624
E g Transceiver count (17.4 Gbps) 12 12 24 24 36 48 48 96 96 72 72
- ﬁ Transceiver count (25.78 Gbps) - - - - - - - - - B 6
i = [FCie* hardened IP blocks (Gen3 x8)’ 1 1 2 2 2 2 2 4 4 4 4
5] Maximum 3 V I/0 pins 48 48 48 48 48 96 96 - = B =

https://www.intel.com/content/www/us/en/content-details/714167/intel-arria-10-fpga-and-soc-fpga-family-overview-product-table.htm|?DoclD=714167
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ﬁ]’f’r’ Intel® Arria® 10 ALM

e Intel Arria 10 devices use a 20 nm ALM as the basic building
block of the logic fabric.

e The ALM architecture is the same as the previous generation
FPGAs, allowing for efficient implementation of logic functions
and easy conversion of IP between the device generations

e Usesan 8-input fracturable look-up table (LUT) with four

dedicated registers to help improve timing closure in register-

rich designs and achieve an even higher design packing iat
capability than the traditional two-register per LUT architecture. ﬂ» Reg >
| —t Y
1| Full [ >
31yl Adder | Reg >
4———»  Adaptive 2 -
5 ———p LT
6 ——»
] Reg >
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source https://www.intel.com/content/www/us/en/docs/programmable/683332/current/adaptive-logic-module.html
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cﬂfﬁ Intel® Arria® 10 DSP

e The Intel Arria 10 variable precision DSP blocks support fixed-point arithmetic and floating-point arithmetic.
° Features for fixed-point arithmetic:
o High-performance, power-optimized, and fully registered multiplication operations
o 18-bit and 27-bit word lengths
o  Two 18 x 19 multipliers or one 27 x 27 multiplier per DSP block
o Built-in addition, subtraction, and 64-bit double accumulation register to combine multiplication
results
o  Cascading 19-bit or 27-bit when pre-adder is disabled and cascading 18-bit when pre-adder is used
to form the tap-delay line for filtering applications
o  Cascading 64-bit output bus to propagate output results from one block to the next block without
external logic support
o  Andsome other features
e  Features for floating-point arithmetic:
o A completely hardened architecture that supports multiplication, addition, subtraction, multiply-
add, and multiply-subtract
Multiplication with accumulation capability and a dynamic accumulator reset control
Multiplication with cascade summation capability
Multiplication with cascade subtraction capability
Complex multiplication
Direct vector dot product
Systolic FIR filter

O O 0O O O O

source https://www.intel.com/content/www/us/en/docs/programmable/683332/current/variable-precision-dsp-block.html
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Qﬂfﬁ Intel® Arria® 10 Applications

20x10G Optical Transpor

° Reduce power and cost when using Nx10G and Nx100G transmission equipment for networking and
telecommunications applications. Up to 53Mb RAM, built-in 10G/40G error correction, and broad protocol
support boost your product's networking abilities: switching, security, monitoring, self-testing, and traffic
management.

Broadcast and Professional Audio-Visual Equipment

e This device offers the power-, space-, and cost-efficient integration of video and image processing including
4K, 3D, and CODECs for the shortest time-to-market for production studio equipment.

Military RADAR/FlexDar
° Develop flexible, multi-mission RADAR, or 'FlexDAR' capabilities.
Cloud Servers and Storage

° Efficiently perform logic functions such as flash cache processing, acceleration, and SATA/SAS, as well as
processor functions like flash cache control, host offload, and co-processing.

High-Performance Broadcast Infrastructure

e This FPGA is well-suited for broadcast applications requiring high performance and flexibility, offering
versatility in managing logic functions such as video format conversion, multiplexing, switching, and
bridging, alongside proficiently handling processor tasks like audio processing, video compression, and
efficient link management.

source hitps://www.intel.com/content/www/us/en/products/details/fpga/arria/10/gx.html
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