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Overview

INTEL FPGA SOLUTIONS PORTFOLIO

Intel delivers the broadest portfolio of programmable logic devices—FPGAs, SoCs, and CPLDs—together with software tools,
intellectual property (IP), embedded processors, customer support, and technical training. Intel's product leadership, excellent value,
and superior quality of service give you a measurable advantage. Bring your great ideas to life faster, better, and more cost effectively.

FPGAs and CPLDs

Intel FPGAs and CPLDs give you the flexibility to innovate, differentiate, and stay ahead in the market. We have four classes of FPGAs
to meet your market needs, from the industry’s highest density and performance to the most cost effective.

NON-VOLATILE FPGAs AND
HIGH-END FPGAs MIDRANGE FPGAs LOWEST COST AND POWER FPGAs LOW-COST CPLDs

Intel Intel Intel Intel
Stratix’ Arria Cyclone MAX

FPGA=SoC FPGA=SoC FPGA=SoC FPGA=CPLD
« Highest bandwidth, highest « Balanced cost, power, and « Lowest system cost and power « Instant-on, non-volatile solution
density performance « Integrated transceiver and « Single-chip, dual-configuration
« Integrated transceiver and « Integrated transceiver and processor variants non-volatile FPGA
processor variants processor variants « Fast time to market « Low-cost, low-power CPLDs

« Design entire systems on a chip « Comprehensive design protection

SoCs
SoCs bring high integration and advanced system, power, and security management capabilities to your platform. Intel SoCs are
supported by industry-standard ARM* tools and a broad ecosystem of operating systems and development tools.

HIGH-END SoCs MIDRANGE SoCs LOWEST COST AND POWER SoCs
» 64 bit quad-core ARM Cortex*-A53 processor e« 32 bit dual-core ARM Cortex-A9 processor e 32 bit dual-core ARM Cortex-A9 processor
« Performance/power efficiency « 1.5 GHz maximum CPU frequency » 925 MHz maximum CPU frequency
« Virtualization support « Hardened floating-point digital signal » Broad ecosystem support
processing (DSP) « ARM DS-5 Intel SoC FPGA Edition tools

« ARM Development Studio 5* (DS-5*) Intel SoC
FPGA Edition tools

Power Solutions I nte l®

Power your systems with Intel Enpirion Power Solutions. Our integrated power management products . - .
provide a combination of small footprint, low-noise performance, and high efficiency. Intel Enpirion power E N p irion
system-on-chip (PowerSoC) products provide a qualified and reliable solution that enables you to complete
your design faster.

Power Solutions

Productivity-Enhancing Design Software, Embedded
Processing, IP, Development Kits, and Training

With Intel, you get a complete design environment and a wide
choice of design tools—all built to work together so your
designs are up and running fast. You can try one of our training
classes to get a jump-start on your designs. Choose Intel and
see how we enhance your productivity and make a difference to
your bottom line.




GENERATION 10 FPGAS AND SoCs

Intel's Generation 10 FPGAs and SoCs are optimized based on process technology and architecture to deliver the industry’s high-
est performance and highest levels of system integration at the lowest power. Generation 10 device families include Intel Stratix 10
FPGAs and SoCs, Intel Arria 10 FPGAs and SoCs, Intel Cyclone 10 FPGAs, and Intel MAX 10 FPGAs.
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Intel
- ®
Stratix 10
FPGA=SoC 130nm 90nm 65nm 40nm 28nm 14 nm

- 2X core performance with revolutionary Intel Hyperflex™
FPGA architecturet

- Up to 70% power savings’
- Highest density FPGA with up to 5.5 M logic elements (LEs)
+ 64 bit quad-core ARM Cortex-A53 processor system

- Up to 10 tera floating point operations per second (TFLOPS)
single-precision floating-point throughput

« Built on Intel's 14 nm Tri-Gate process technology

Intel’
Cyclone 10GX

Intel’
Cyclone 10LP

High-End Performance... ...at Low Power

Intel’
Arria 10

+15%

Intel’

Intel = 0%
Arria 10
FPGA=SoC

« 15% higher performance than the previous high-end devicest
« 40% lower midrange power’
« 1.5 GHz dual-core ARM Cortex-A9 processor

- |IP core support, including 100G Ethernet, 150G/300G
Interlaken, and PCl Express* Gen3

- Built on TSMC's 20 nm process technology

Half the PCB Space

25X the Logic Density

Twice the
Bandwidth

Half the
Power

Intel
Cyclone 10

FPGA

Intel Cyclone 10 GX
- Optimized for high-bandwidth, high-performance applications

- The industry'’s first low-cost FPGA with 12.5 Gbps transceiver
1/O support

- High-performance 1,866 Mbps external memory interface
- 1.434 Gbps LVDS I/Os

- The industry'’s first low-cost FPGA with IEEE 754 compliant
hard floating-point DSP blocks

Intel Cyclone 10 LP

- Optimized for cost and power-sensitive applications
« Chip-to-chip bridging

« /O expansion

- Control applications

Intel’
MAX 10

FPGA
Traditional

Volatile FPGA:
olatile s 25X

Intel’
MAX 10

Intel
MAX 10

FPGA

. Single-chip, dual-configuration non-volatile FPGA

- Optimal system component integration for half the PCB space
of traditional volatile FPGAs

- Broad range of IP including analog-to-digital converters
(ADCs), DSP, and the Nios Il embedded soft processor



Devices: Generation 10 Device Portfolio

INTEL STRATIX 10 FPGA AND 30
OVERVIEW

Intel FPGAs and SoCs deliver breakthrough advantages in performance, power efficiency, density, and system integration that are
unmatched in the industry. Featuring the revolutionary Intel Hyperflex FPGA architecture and built on the Intel 14 nm Tri-Gate
process, Intel Stratix 10 devices deliver 2X core performance gains over previous-generation, high-performance FPGAs with up to
70% lower power™.

Intel® Stratix® 10 Device Family Variants

Up to 512 GBps HBM2 DRAM Bandwidth

« Intel Hyperflex™ FPGA Architecture
« Up to 10 TFLOPS DSP Fabric
« Secure Device Manager

« Monolithic Fabric
, 28G 28G 28G 28G
» 28G NRZ Transceivers XCVR XCVR XCVR XCVR

Intel’ Intel’ Intel’ Intel’
Note: Stratix 10 GX Stratix 10 SX Stratix 10 TX  Stratix 10 MX
1. Select densities in TX and MX devices
The figure above shows the core performance benchmarks Intel Stratix 10 FPGA and SoC system integration breakthroughs
achieved by early access customers using the Intel Stratix 10 include:

Hyperflex FPGA architecture. With the 2X performance
increase, customers in multiple end markets can achieve
significant improvements in both throughput and area
utilization, with up to 70% lower power".

Heterogeneous 3D system in package (SiP) integration
The highest density FPGA fabric with up to 5.5 million LEs

Up to 10 TFLOPS of IEEE 754 compliant single-precision
floating-point DSP throughput

Secure Device Manager (SDM) with the most comprehensive
security capabilities

Integrated quad-core 64 bit ARM Cortex-A53 hard processor
system up to 1.5 GHz

Complementary optimized and validated Intel Enpirion power
solutions

Dual-mode 30 Gbps non-return-to-zero (NRZ) and 58 Gbps
PAM-4 transceivers

HBM2 DRAM SiP delivering up to 512 GBps of memory
bandwidth



These unprecedented capabilities make Intel Stratix 10 devices uniquely positioned to address the design challenges in
next-generation, high-performance systems in virtually all end markets including wireline and wireless communications,
computing, storage, military, broadcast, medical, and test and measurement.

Communications

400G/500G/1T optical transmission
200G/400G bridging and aggregation
982 MHz remote radio head

Mobile backhaul

5G wireless communications

__
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Data center server acceleration

High-performance computing (HPC)

Oil and gas exploration

Bioscience

Defense

- Next-generation radar

« Secure communications

« Avionics and guidance systems
Broadcast

- High-end broadcast studio
- High-end broadcast distribution

- Headend encoder or EdgeQAM or converged multiservice
access platform (CMAP)




INTEL STRATIX 10 FPGA FEATURES

www.intel.com/stratix10

View device ordering codes on page 44.

PRODUCT LINE GX 400 GX 650 GX 850 GX 1100 GX 1650 GX 2100 GX 2500 GX 2800 GX 4500 GX 5500
LEs’ 378,000 612,000 841,000 1,092,000 1,624,000 2,005,000 2,422,000 2,753,000 4,463,000 5,510,000
Adaptive logic modules (ALMs) 128,160 207,360 284,960 370,080 550,540 679,680 821,150 933,120 1,512,820 1,867,680
ALM registers 512,640 829,440 1,139,840 1,480,320 2,202,160 2,718,720 3,284,600 3,732,480 6,051,280 7,470,720
Hyper-Registers from Intel Hyperflex FPGA architecture Millions of Hyper-Registers distributed throughout the monolithic FPGA fabric

9 Programmable clock trees synthesizable Hundreds of synthesizable clock trees

§ M20K memory blocks 1,537 2,489 3,477 4,401 5,851 6,501 9,963 11,721 7,033 7,033

é M20K memory size (Mb) 30 49 68 86 114 127 195 229 137 137
MLAB memory size (Mb) 2 3 4 6 8 11 13 15 23 29
Variable-precision DSP blocks 648 1,152 2,016 2,520 3,145 3,744 5,011 5,760 1,980 1,980
18 x 19 multipliers 1,296 2,304 4,032 5,040 6,290 7,488 10,022 11,520 3,960 3,960
Peak fixed-point performance (TMACS)? 2.6 4.6 8.1 10.1 12.6 15.0 20.0 23.0 7.9 7.9
Peak floating-point performance (TFLOPS)? 1.0 1.8 3.2 4.0 5.0 6.0 8.0 9.2 3.2 3.2

. | Secure device manager

% Maximum user /O pins 392 400 736 736 704 704 1160 1160 1640 1640

% Maximum LVDS pairs 1.6 Gbps (RX or TX) 192 192 360 360 336 336 576 576 816 816

g Total full duplex transceiver count 24 48 48 48 96 96 96 96 24 24

% GXT full duplex transceiver count (up to 30 Gbps) 16 32 32 32 64 64 64 64 16 16

:‘f: GX full duplex transceiver count (up to 17.4 Gbps) 8 16 16 16 32 32 32 32 8 8

c

8 PCI Express hard intellectual property (IP) blocks (Gen3 x16) 1 2 2 2 4 4 4 4 1 1

=

Memory devices supported

DDR4, DDR3, LPDDR3, RLDRAM 3, QDR IV, QDR II+, QDR I+ Extreme, QDR Il, HMC, MoSys

Package Options and I/O Pins: General-Purpose I/O (GPIO) Count, High-Voltage 1/O Count, LVDS Pairs, and Transceiver Count*

F1152 pin (35 mm x 35 mm, 1.0 mm pitch)

392,8,192,24

392,8,192,24




Devices: Generation 10 Device Portfolio
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Devices: Generation 10 Device Portfolio

www.intel.com/stratix10

View device ordering codes on page 44.

HARD PROCESSOR SYSTEM (HPS)

Processor

Quad-core 64 bit ARM Cortex-A53 MPCore*
processor

Maximum processor
frequency

1.5 GHz'

Processor cache and
CO-processors

L1 instruction cache (32 KB)

L1 data cache (32 KB) with error correction
code (ECC)

Level 2 cache (1 MB) with ECC

Floating-point unit (FPU) single and double
precision

ARM NEON* media engine
ARM CoreSight* debug and trace technology

System Memory Management Unit (SMMU)
Cache Coherency Unit (CCU)

Scratch pad RAM

256 KB

HPS DDR memory

DDR4, DDR3, and LP DDR3
(Up to 64 bit with ECC)

DMA controller

8 channels

EMAC

3X 10/100/1000 Ethernet media access
controller (EMAC) with integrated DMA

USB on-the-go (OTG)
controller

2X USB OTG with integrated DMA

UART controller

2X UART 16550 compatible

Serial peripheral

interface (SPI) 4X SPI
controller
12C controller 5X I12C

Quad SPI flash

1X SIO, DIO, QIO SPI flash supported

controller

SD/SDIO/MMC 1X eMMC 4.5 with DMA and CE-ATA support
controller

NAND flash 1X ONFI 1.0 or later

controller 8 and 16 bit support

General-purpose
timers

4X

PRODUCT LINE SX 400 SX 650 SX 850 SX 1100 SX 1650 SX 2100 SX 2500 SX 2800 SX 4500 SX 5500
LEs® 378,000 612,000 841,000 1,092,000 1,624,000 2,005,000 2,422,000 2,753,000 4,463,000 5,510,000
Adaptive logic modules (ALMs) 128,160 207,360 284,960 370,080 550,540 679,680 821,150 933,120 1,512,820 1,867,680
ALM registers 512,640 829,440 1,139,840 1,480,320 2,202,160 2,718,720 3,284,600 3,732,480 6,051,280 7,470,720
Hyper-Registers from Intel Hyperflex FPGA architecture Millions of Hyper-Registers distributed throughout the monolithic FPGA fabric

» | Programmable clock trees synthesizable Hundreds of synthesizable clock trees
(V]
g M20K memory blocks 1,537 2,489 3,477 4,401 5,851 6,501 9,963 11,721 7,033 7,033
o
$ | M20K memory size (Mb) 30 49 68 86 114 127 195 229 137 137
@
MLAB memory size (Mb) 2 3 4 6 8 11 13 15 23 29
Variable-precision DSP blocks 648 1,152 2,016 2,520 3,145 3,744 5,011 5,760 1,980 1,980
18 x 19 multipliers 1,296 2,304 4,032 5,040 6,290 7,488 10,022 11,520 3,960 3,960
Peak fixed-point performance (TMACS)? 2.6 4.6 8.1 10.1 12.6 15.0 20.0 23.0 7.9 7.9
Peak floating-point performance (TFLOPS)? 1.0 1.8 3.2 4.0 5.0 6.0 8.0 9.2 3.2 3.2
S devi AES-256/SHA-256 bitstream encryption/authentication, physically unclonable function (PUF), ECDSA 256/384 boot code authentication,
ecure device manager side channel attack protection
" Quad-core 64 bit ARM Cortex-A53 up to 1.5 GHz with 32 KB I/D cache, NEON* coprocessor, 1 MB L2 cache, direct memory
2 | Hard processor system* access (DMA), system memory management unit, cache coherency unit, hard memory controllers, USB 2.0 x2, 1G EMAC x3,
‘?u UART x2, SPI x4, 12C x5, general-purpose timers x7, watchdog timer x4
(J]
I:—: Maximum user /O pins 392 400 736 736 704 704 1160 1160 1640 1640
‘3 Maximum LVDS pairs 1.6 Gbps (RX or TX) 192 192 360 360 336 336 576 576 816 816
(9
% Total full duplex transceiver count 24 48 48 48 96 96 96 96 24 24
é GXT full duplex transceiver count (up to 30 Gbps) 16 32 32 32 64 64 64 64 16 16
e
8 GX full duplex transceiver count (up to 17.4 Gbps) 8 16 16 16 32 32 32 32 8 8
= ;
PCI Express hard intellectual property (IP) blocks 1 2 2 2 4 4 4 4 1 1
(Gen3 x16)
Memory devices supported DDR4, DDR3, LPDDR3, RLDRAM 3, QDR IV, QDR I+, QDR II+ Extreme, QDR Il, HMC, MoSys

Package Options and 1/O Pins: General-Purpose 1/O (GPIO) Count, High-Voltage /O Count, LVDS Pairs, and Transceiver Count®

F1152 pin (35 mm x 35 mm, 1.0 mm pitch) 392,8192,24 392,8192,24 - - - - - - - _

F1760 pin (42.5 mm x 42.5 mm, 1.0 mm pitch) - 400,16,192,48 - - - - - - - _

F1760 pin (42.5 mm x 42.5 mm, 1.0 mm pitch) ~ ~ 688,16,336,48 688,16,336,48 688,16,336,48 688,16,336,48 688,16,336,48 688,16,336,48 ~ B

F2397 pin (50 mm x 50 mm, 1.0 mm pitch) B B B B 704,32,336,96  704,32,336,96  704,32,336,96  704,32,336,96 B B

1160,8,576,24 1160,8,576,24  1640,8,816,24  1640,8,816,24

F2912 pin (55 mm x 55 mm, 1.0 mm pitch)

Software-
programmable
general-purpose
I/Os (GPIOs)

Maximum 48 GPIOs

Notes:

1. LE counts valid in comparing across Intel FPGAs, and are conservative versus competing FPGAs.

2. Fixed-point performance assumes the use of pre-adders.
3. Floating-point performance is IEEE 754 compliant single precision.

4. Quad-core ARM Cortex-A53 hard processor system only available in Intel Stratix 10 SX SoCs.
5. A subset of pins for each package are used for high-voltage, 3.0 V and 2.5 V interfaces.

6. All data is preliminary, and may be subject to change without prior notice.

344,8,168,24| Numbers indicate total GPIO count, high-voltage I/O count, LVDS pairs, and

transceiver count.
Indicates pin migration path.

Intel FPGA Product Catalog

HPS DDR Shared I/Os

3X 48 - May be assigned to HPS for HPS DDR
access

Direct I/Os

48 1/Os to connect HPS peripherals directly
to I/O

Watchdog timers

4X

Security

Secure device manager, Advanced Encryption
Standard (AES) AES-256/SHA-256 bitstream
encryption/authentication, PUF, ECDSA
256/384 boot code authentication, side
channel attack protection

Notes:
1. With overdrive feature.






INTEL STRATIX 10 MX FEATURES

Notes:

1. LE counts valid in comparing across Intel FPGAs, and are conservative versus competing FPGAs.

2. Fixed-point performance assumes the use of pre-adders.

3. Floating-point performance is IEEE 754 compliant single precision.
4. A subset of pins for each package are used for high-voltage, 3.0 V and 2.5 V interfces.

www.intel.com/stratix10

View device ordering codes on page 44.

HARD PROCESSOR SYSTEM (HPS)

Processor

Quad-core 64 bit ARM Cortex-A53 MPCore
processor

Maximum processor
frequency

1.5 GHz'

Processor cache and
CO-processors

L1 instruction cache (32 KB)

L1 data cache (32 KB) with error correction
code (ECC)

Level 2 cache (1 MB) with ECC

Floating-point unit (FPU) single and double
precision

ARM NEON media engine

ARM CoreSight debug and trace technology
System Memory Management Unit (SMMU)
Cache Coherency Unit (CCU)

Scratch pad RAM

256 KB

HPS DDR memory

DDR4, DDR3, and LP DDR3
(Up to 64 bit with ECC)

DMA controller

8 channels

EMAC

3X 10/100/1000 Ethernet media access
controller (EMAC) with integrated DMA

USB on-the-go (OTG)
controller

2X USB OTG with integrated DMA

UART controller

2X UART 16550 compatible

Serial peripheral

interface (SPI) 4X SPI
controller
12C controller 5X I12C

Quad SPI flash

1X SIO, DIO, QIO SPI flash supported

controller

SD/SDIO/MMC 1X eMMC 4.5 with DMA and CE-ATA support
controller

NAND flash e 1X ONFI 1.0 or later

controller . 8and 16 bit support

General-purpose
timers

4X

Software-
programmable
general-purpose
I/Os (GPIOs)

Maximum 48 GPIOs

HPS DDR Shared 1/Os

3X 48 - May be assigned to HPS for HPS DDR
access

Direct I/Os

48 1/Os to connect HPS peripherals directly
to I/O

Watchdog timers

4X

Secure Device Manager, Advanced Encryption
Standard (AES) AES-256/SHA-256 bitstream

Security encryption/authentication, PUF, ECDSA
256/384 boot code authentication, side
channel attack protection

Notes:

1. With overdrive feature.



intel. .

SMALL PACKAGE. BIG ENGINE.

Intel® Enpirion® Power Solutions

New multi-output and interchangeable Intel® Enpirion®
EZ6301 and EZ6303Ql PowerSoCs.

The EZ6301Ql and EZ6303Ql are highly integrated multi=output PowerSoCs designed to-make
power design easier. The EZ6301Ql has a single 1.5A DC-DC switching converter output and
two 300 mA low-dropout (LDOJtinear regutatoroutputs. The EZ6303Qthasasingle 2.2A
DC-DC switching converter output and two 300 mA LDO outputs. These multi-output devices
deliver excellentpower density and give you the flexibility to switch one for the other without
having to spin.the ,PCB if your power requirements change—Fre-EZ26301Qland-EZ6303Ql
outputs are independent, which enables one multi-output PowerSoC to replace three separate
power converter devices. Reducing the number of separate power converters in a system can
dramatically-improve system level reliability. i




INTEL ARRIA 10 FPGA AND SoC OVERVIEW

Intel Arria 10 FPGAs and SoCs deliver the highest performance at 20 nm, offering a one speed-grade performance advantage over
competing devices. Intel Arria 10 FPGAs and SoCs are up to 40% lower power than previous generation FPGAs and SoCs, and feature
the industry’s only hard floating-point DSP blocks with speeds up to 1,500 giga floating-point operations per second (GFLOPS)'. The
Intel Arria 10 FPGAs and SoCs are ideal for the following end market applications.

Wireless

Applications

- Remote radio head
- Mobile backhaul

AN\ TE . Active antenna
ANAS [N |
T,raT0
Nk A

. w%\] . 4G/Long Term Evolution (LTE) macro eNB
DY
« Wideband Code Division Multiple Access (W-CDMA)

- Base station

Cloud Service and Storage

e et Applications
- Flash cache
- Cloud
- Server
- Financial
- Bioscience

- Oiland gas
- Data center server acceleration

Broadcast
Applications

. Switcher

. Server

- Encoder/decoder

« Capture cards
- Editing
- Monitors

. Multiviewers

14



INTEL ARRIA 10 FPGA FEATURES

www.intel.com/arria10

View device ordering codes on page 44.

PRODUCT LINE GX 160 GX 220 GX 270 GX 320 GX 480 GX 570 GX 660 GX 900 GX 1150 GT 900 GT 1150

Part number reference 10AX016 10AX022 10AX027 10AX032 10AX048 10AX057 10AX066 10AX090 10AX115 10AT090 10AT115
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 83,730 101,620 118,730 181,790 217,080 250,540 339,620 427,200 339,620 427,200

. | Registers 246,040 334,920 406,480 474,920 727,160 868,320 1,002,160 1,358,480 1,708,800 1,358,480 1,708,800

8 | M20K memory blocks 440 588 750 891 1,438 1,800 2,133 2,423 2,713 2,423 2,713

3 | M20K memory (Mb) 9 1 15 17 28 35 42 47 53 47 53

& | MLAB memory (Mb) 1.0 1.8 2.4 258 43 5.0 5.7 9.2 12.7 9.2 12.7
;’j&‘i’i:ed single-precision floating-point multiplers/ 156/156 191/191 830/830 985/985 1,368/1,368 1,523/1,523 1,688/1,688 1,518/1,518 1,518/1,518 1,518/1,518 1,518/1,518
18 x 19 multipliers 312 382 1,660 1,970 2,736 3,046 3,376 3,036 3,036 3,036 3,036
Peak fixed-point performance (GMACS)' 343 420 1,826 2,167 3,010 3,351 3,714 3,340 3,340 3,340 3,340
Peak floating-point performance (GFLOPS) 140 172 747 887 1,231 1,371 1,519 1,366 1,366 1,366 1,366

Clocks, Maximum I/O Pins, and




Devices: Generation 10 Device Portfolio

INTEL ARRIA 10 S0C FEATURES

Devices: Generation 10 Device Portfolio

www.intel.com/arria10

View device ordering codes on page 44.

HARD PROCESSOR SYSTEM (HPS)

Processor

Dual-core ARM Cortex-A9 MPCore
processor

Maximum processor
frequency

1.2 -1.5 GHzZ'

PRODUCT LINE SX 160 SX 220 SX 270 SX 320 SX 480 SX 570 SX 660

Part number reference 10AS016 10AS022 10AS027 10AS032 10AS048 10AS057 10AS066
LEs (K) 160 220 270 320 480 570 660
System Logic Elements (K) 210 288 354 419 629 747 865
ALMs 61,510 83,730 101,620 118,730 181,790 217,080 250,540

" Registers 246,040 334,920 406,480 474,920 727,160 868,320 1,002,160

@ M20K memory blocks 440 588 750 891 1,438 1,800 2,133

§ M20K memory (Mb) 9 11 15 17 28 35 42

& MLAB memory (Mb) 1.0 1.8 2.4 2.8 4.3 5.0 5.7
?g&iﬁ:ed single-precision floating-point multiplers/ 156/156 191/191 830/830 985/985 1,368/1,368 1,523/1,523 1,688/1,688
18 x 19 multipliers 312 382 1,660 1,970 2,736 3,046 3,376
Peak fixed-point performance (GMACS)' 343 420 1,826 2,167 3,010 3,351 3,714
Peak floating-point performance (GFLOPS) 140 172 747 887 1,231 1,371 1,519
Global clock networks 32 32 32 32 32 32 32
Regional clocks 8 8 8 8 8 8 16

Clocks, Maximum 1/O Pins, and
Architectural Features

Processor cache and co-
processors

L1 instruction cache (32 KB)

L1 data cache (32 KB)

Level 2 cache (512 KB) shared
FPU single and double precision

ARM Neon media engine

ARM CoreSight debug and trace
technology

Snoop control unit (SCU)

Acceleration coherency port (ACP)

1/0 voltage levels supported (V)

1.2,1.25,1.35,1.8, 25,3.0

Scratch pad RAM

256 KB

1/0 standards supported

DDR and LVDS 1/O pins: POD12, POD10, Differential POD12, Differential POD10, LVDS, RSDS, mini-LVDS, LVPECL

3V 1/O pins only: 3 VLVTTL, 2.5V CMOS

All1/Os: 1.8 V CMOS, 1.5 V CMOS, 1.2 V CMOS, SSTL-135, SSTL-125, SSTL-18 (1 and Il), SSTL-15 (I and 1), SSTL-12, HSTL-18 (I and 1l),
HSTL-15 (I and II), HSTL-12 (I and Il), HSUL-12, Differential SSTL-135, Differential SSTL-125, Differential SSTL-18 (I and IlI), Differential
SSTL-15 (I and 1l), Differential SSTL-12, Differential HSTL-18 (I and Il), Differential HSTL-15 (I and Il), Differential HSTL-12 (I and Il),

Differential HSUL-12

HPS DDR memory

DDR4 and DDR3 (Up to 64 bit with
ECC)

DMA controller

8 channels

EMAC

3X 10/100/1000 EMAC with
integrated DMA

USB OTG controller

2X USB OTG with integrated DMA

UART controller

2X UART 16550 compatible

Maximum LVDS channels (1.6 G) 120 120 168 168 222 270 270
Maximum user I/O pins 288 288 384 384 492 696 696
Transceiver count (17.4 Gbps) 12 12 24 24 36 48 48
Transceiver count (25.78 Gbps) - - - - - - -
PCI Express hardened IP blocks (Gen3 x8) 1 1 2 2 2 2 2
Maximum 3 V 1/O pins 48 48 48 48 48 48 48

SPI controller

4X SPI

Memory devices supported

DDR4, DDR3, DDR2, QDR IV, QDR II+, QDR II+ Xtreme, LPDDR3, LPDDR2, RLDRAM 3, RLDRAM I, LLDRAM II, HMC

12C controller

5X 1°C

Quad SPI flash controller

1X SIO, DIO, QIO SPI flash supported

SD/SDIO/MMC controller

1X eMMC 4.5 with DMA and CE-ATA
support

NAND flash controller

« 1X ONFI 1.0 or later
« 8and 16 bit support

General-purpose timers

7X

Software-programmable
GPIOs

Maximum 54 GPIOs

Direct shared I/Os

48 1/Os to connect HPS peripherals
directly to I/O

Package Options? and 1/O Pins®: General-Purpose 1/O (GPIO) Count, High-Voltage 1/O Count, LVDS Pairs? and Transceiver Count
. 192,48,72,6 192,48,72,6 - - - - -
u19 U484 pin (19 mm)
F27 F672 pin (27 mm) 240, 48, 96, 12 240, 48,96, 12 240, 48, 96, 12 240, 48,96, 12 - - -
F29 F780 pin (29 mm) 288, 48,120, 12 288,48,120,12 360, 48, 156, 12 360, 48,156, 12 360, 48, 156, 12 - -
F34 F1152 pin (35 mm) = - 384, 48,168, 24 384,48, 168, 24 492,48,222,24 492,48,222,24 492,48, 222,24
- - 4,48, 1 24 48,174
F35 F1152 pin (35 mm) 384, 48,168, 24 384,48, 168, 396, 48, 174, 36 396, 48, , 36 396, 48,174, 36
KF40 F1517 pin (40 mm) - - - - - 696, 96, 324, 36 696, 96, 324, 36
. - - - - - 588, 48, 270, 48 588, 48, 270, 48
NF40 F1517 pin (40 mm)

Watchdog timers

4X

Notes:

1. Fixed-point performance assumes the use of pre-adders.
2. All packages are ball grid arrays with 1.0 mm pitch, except for U19 (U484), which is 0.8 mm pitch.
3. A subset of pins for each package are used for 3.3 V and 2.5 V interfaces.

4. Each LVDS pair can be configured as either a differential input or a differential output.

5. Certain packages might not bond out all PCI Express hard IP blocks.

6. All data is correct at the time of printing, and may be subject to change without prior notice. For the latest information, please visit www.intel.com/fpga.

192, 48, 72,6 | Numbers indicate GPIO count, high-voltage 1/0 count, LVDS pairs, and transceiver count.
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Indicates pin migration.

Intel FPGA Product Catalog

Security

Secure boot, AES, and secure hash
algorithm

Notes:
1. With overdrive feature.
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INTEL CYCLONE 10 FPGA OVERVIEW

Intel Cyclone 10 FPGAs deliver cost and power savings over previous generations of Intel Cyclone FPGAs. Intel Cyclone 10 GX FPGAs



INTEL CYCLONE 10 GX FPGA

FEATURES

www.intel.com/cyclone10

View device ordering codes on page 45.

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

§ M20K memory size (Kb) 5,820 7,640 9,500 11,740
g MLAB memory size (Kb) 653 799 1,152 1,690
& Elsgis)bkli;glr(icision digital signal processing 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
g Global clock networks 32 32 32 32
}% Regional clocks 8 8 8 8
"(E; Maximum user 1/O pins 192 284 284 284
é Maximum LVDS pairs 1.4 Gbps (RX or TX) 72 118 118 118
%’ Maximum transceiver count (12.5 Gbps) 6 12 12 12
;:LJ Maximum 3V 1/O pins 48 48 48 48
-(% PCl Express hard IP blocks (Gen2 x4)* 1 1 1 1
g Memory devices supported DDR3, DDR3L, LPDDR3
Package Options and I/O Pins: General-Purpose 1/O (GPIO) Count, 3V I/O Count, LVDS Pairs, Total Transceiver count®
U484 pin (19 mm x 19 mm, 0.8 mm pitch) 188, 48,70, 6 188, 48,70, 6 188, 48,70, 6 188, 48,70,6
192,48,72,6 236,48,94,10 236, 48,94, 10 236, 48,94,10

F672 pin (27 mm x 27 mm, 1.0 mm pitch)

F780 pin (29 mm x 29 mm, 1.0 mm pitch)

284,48,118,12

284,48,118,12

284,48,118,12

Notes:
1. LE counts valid in comparing across Intel devices, and are conservative versus competing FPGAs.

2. Fixed-point performance assumes the use of pre-adders.

3. Floating-point performance is IEEE-754 compliant single-precision.

4. Hard PCl Express IP core x2 in U484 package
5. Each LVDS pair can be configured as either a differential input or differential output.

6. A subset of pins for each package are used for high-voltage 3.0 V and 2.5 V interfaces.
7. All data is correct at the time of printing and may be subject to change without prior notice. For the latest information, please visit www.intel.com/fpga.

284,48,118,12 Num?ers indicate GPIO count, 3V 1/O count, LVDS pairs, total transceiver
count.

Indicates pin migration path.
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PRODUCT LINE 10CLO06 10CLO10 10CLO16 10CLO25




Devices: Generation 10 Device Portfolio

INTEL MAX 10 FPGA OVERVIEW

Intel MAX 10 FPGAs revolutionize non-volatile integration by delivering advanced processing capabilities in a low-cost, instant-on,

small form factor, programmable logic device.

Intel MAX 10 FPGAs are built on TSMC's 55 nm flash technology, enabling instant-on configuration so you can quickly control the
power-up or initialization of other components in the system. The devices also include full-featured FPGA capabilities, such as DSP,
analog functionality, Nios Il Gen2 embedded soft processor support, and memory controllers.

With a robust set of FPGA capabilities, Intel MAX 10 FPGAs are optimized for a wide range of high-volume, cost-sensitive

applications, including:

Automotive

Industrial

23

Built on TSMC's 55 nm high-volume flash process tailored for
the automotive industry’s rigorous safety and quality
requirements

Integrated flash provides instant-on behavior for
applications requiring fast boot times such as rear-view
cameras in advanced driver assistance systems (ADAS) and
infotainment displays

FPGA-class signal processing acceleration for electric vehicle
(EV) applications, such as motor control, battery management,
and power conversion

Reduced footprint, increased design security and reliability,
and lower system cost

Accurate environmental condition sensing and efficient
real-time controls for motor control, /O modules, and Internet
of Things (IoT) applications

Single-chip support for multiple industrial Ethernet protocols
and machine-to-machine (M2M) communication

Analog functionality for sensing board environment allows
integration of power-up sequencing and system-monitoring
circuitry in a single device

High 1/O count and software-based system management using
the Nios Il soft processor enable board management
integration in an advanced, reliable, single-chip system
controller



INTEL MAX 10 FPGA

FEATURES

www.intel.com/max10

View device ordering codes on page 45.

PRODUCT LINE 10M02 10M04 10M08 10M16 10M25 10M40 10M50
LEs (K) 2 4 8 16 25 40 50
Block memory (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 - 1,1 1,1 1,1 2,1 2,1 2,1
diode (TSD)?

External memory interface Yes Yes? Yest Yess Yes Yess Yess

(EMIF)

Package Options and I/O Pins: Feature Set Options, GPIO, True LVDS Transceiver/Receiver

1. Additional user flash may be available, depending on configuration options.

. SRAM only.
SRAM, DDR3 SDRAM, DDR2 SDRAM, or LPDDR2.

. “Easy PCB" utilizes 0.8 mm PCB design rules.

©ONOU A WN

Each has added premiums.
Indicates pin migration.

. The number of PLLs available is dependent on the package option.
. Availability of the ADC or TSD varies by package type. Smaller pin-count packages do not have access to the ADC hard IP.

“D" = Dual power supply (1.2 V/2.5 V), “S" = Single power supply (3.3 