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Legal Notices & Disclaimers

This document contains information on products, services and/or processes in development. All information provided here is subject to change without notice.

Contact your Intel” representative to obtain the latest forecast, schedule, specifications and roadmaps.
Intel technologies may require enabled hardware, software or service activation.

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors.

Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any
change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your
contemplated purchases, including the performance of that product when combined with other products. For more complete information visit

www.intel.com/benchmarks

Cost reduction scenarios described are intended as examples of how a given Intel-based product, in the specified circumstances and configurations, may affect
future costs and provide cost savings. Circumstances will vary. Intel does not guarantee any costs or cost reduction. Your costs and results may vary.

The products described may contain design defects or errors known as errata which may cause the product to deviate from published specifications. Current
characterized errata are available on request.

No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted by this document.
Intel does not control or audit third-party benchmark data or the web sites referenced in this document. You should visit the referenced web site and confirm
whether referenced data are accurate.

© Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation or its subsidiaries. Other names and brands may be claimed as

the property of others.
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Intel” Agilex” Overview

intel.



Intel® FPGA Portfolio

intel.

AGILEX

od

Lowest Cost, Cost/Power Mid-range Optimized for
Lowest Power Balance FPGAs & SoCs Bandwidth

0
Built for the
Data-Centric Era

Intel® FPGAs and SoC FPGAs for Every Application

10

Intel® Programmable Solutions Group
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The FPGA for the Data-Centric World

20d Up to Up to Up to
G :
Process  cqesr  40% 40% 40 TFLOPS
Data Hyperflex ™ Higher "’ Lower "? DSP Performance *°
Architecture performance Power

DDR5 SDRAM
® ™
StO re & High-Bandwidth Intel O_ptane
Data Memory (HBM) Persistent
support Memory support

Move ERE] 116G

Intel® Xeon® Processor coherent Transceiver 1 Compared to Intel” Stratix” 10 FPGAs
Data connectivity & PCle* Gen5 data rates 2 With FP16 configuration

3 Based on current estimates, see backup for details

6
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Intel” EMIB — Enabling Multi-Die Devices

Package Lid

FPGA Die
Q0000000000000 000000000000O00O000O0000000

l_*”‘J Package Substrate
OIOIOICICI0IOICIOIOIOIOI0I0I0I0I0I0IOIOIOI0I0I0I0IOIOIOI0I0Ne;
Circuit Board

Figure 1. Standard BGA Packaging Technology

Package Lid

OXOIOIO} 7 88 0000000000000 000000000 88 880000

1—1” Package Substrate '_‘ with EMIB
QOO

IOIOIOIOIO]IOI0I0I0IOI0I0IOIOINI0I0I0IOIOINININININ]
Circuit Board

Figure 2. Intel” EMIB (Embedded Multi-Die Interconnect Bridge) Packaging Technology

Intel® Programmable Solutions Group InteL



Intel” Stratix™ 10 Devices (Package Lids Removed)

Stratix” 10 TX, E-Tile + H-Tile

Stratix” 10 MX, E-Tile + H-Tile + HBM

Intel® Programmable Solutions Group InteL



Intel” Agilex” FPGA Family Variants
F - Series | - Series M - Series

For compute-intensive

For wide range of applications For high-performance B
processor interface and
bandwidth-intensive applications High bandwidth memory

(HBM) option

oherent attach to Intel
Xeon® Scalable Processor Xeon® Scalable Processor
CXL CXL

Up to 58Gbps Transceivers Up to 116Gbps Transceivers Up to 116Gbps Transceivers
PCle Gen 5 PCle Gen 5
DDR4, DDRS5, Inte
DDR4 Memory Support Optane™ Persistent
Memory support
Qe Coré,s{irgnacl;)rtex = Quad Core Arm* Cortex A53 Quad Core Arm* Cortex A53

Intel® Programmable Solutions Group Intel Confidential |nte| c

oherent attach to Intel

PCle Gen 4

DDR4 Memory Support
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Agilex” Transceiver Tile Overview

Options

Maximum
Data Rate and
Channel
Count

Hard IP

Networking & Communication Tiles

Processor Attach Tiles

50/100GE

16 x 28.3G NRZ
or
24 x17.4G NRZ

PCle* Gen3 x16 with
4 PF/2K VF SR-IOV
50/100GbE MAC and
PCS

In Production

(Stratix’ 10)

Intel® Programmable Solutions Group
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58G

12 x 57.8G PAM4
or
24 x 28.9G NRZ

10/25/100GbE
MAC, PCS and KR/KP
RSFEC

In Production
(Stratix’ 10)

116G

o
Su.l —
— O O x
~ O uw g
O o w =
nwg + g
~. O
nogO
SRS
s =0
- > &

58G

(FHT) 4 x 116G PAM4
plus
(FGT) 12 x 58G PAM4
or
16 x 32G NRZ

PCle Gen4 x16 EP/RP
8 PF/2K VF SR-I0OV

10/25/50/100/200/400Gb

E MAC, PCS & KR/KP
RSFEC

New for Intel’ ~

Agilex™ FPGAs

PCle Gen 4 x 16

16 x 16G NRZ

PCle Gen4 x16 EP/RP
8 PF/2K VF SR-IOQV, VirtlO

In Production

(Stratix” 10)

PCle Gen 5 / CXL

16 x 32G NRZ

PCle Gen5 x16 EP/RP
8 PF/2K VF SR-IOV,
SI0V, SVM, VirtlO
CXL v1.1 interface
PIPE v5.1.1

Agilex™ FPGAs
intel.

New for Intel” ~—
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H-Tile Architecture

» H-Tile contains all analog and digital circuits to develop high speed data interfaces
» 24 transceiver channels

* PLLs
* Clock networks H-Tile
: Hard lP blOCkS Transceiver Bank A./x
* 1x PCle Gen3 (w/SR-IOV) (6 Channels) »
* 4 Physical Functions, 2K Virtual Functions %
il iver Bank
* 1x100G Ethernet (6 Channels) >
o
* 100 GbE MAC 09 S
AN X . (5}
o oo [Transceiver Bank o
Total Transceivers 24 per tile 8 X -
: : a 5} Transceiver Bank
Max Chip-to-Chip 28.3G NRZ (6 Channels ) \/
# at Max Rate 16 @ 28.3G+8 @ 17.4G
Max Backplane 28.3Gup to 30dB

Intel® Programmable Solutions Group Inl:eL 13



E-Tile Architecture

General Purpose

» 24 XCVR channels @ 28.9Gbps NRZ
or
12 XCVR channels @ 57.8Gbps PAM4

= Multi-protocol support for CEl, Ethernet, CPRI,
FlexE, Interlaken, Fibre Channel, SRIO, Serial
Lite, OTN, JESD204B/C, FlexO

Networking: 100 GbE
= 24 x10/25 GbE FEC/PCS/MAC
= 4 x 100 GbE FEC/PCS/MAC
* 6x RS-FEC
« 6x KP-FEC()
» |EEE 1588 support (Precision Time Protocol)

(M Only 4 instances of KP-FEC are supported when using 100GbE MAC

Intel® Programmable Solutions Group

E-Tile

bypass option

General
Purpose

24x
28.9G Ethernet
NRZ Hard IP

Or 100 Gb/s

FEC, PCS,

MAC

intel.



P-Tile Architecture

= PCle Gen4 x16 — 2x bandwidth versus H-Tile
» PCle Gen4 x16-lanes up to 16 GT/s (End Point or

Root Port)

» Port Bifurcation support: 2x8 (EP only) or 4x4 (RP only) 16x

» Optimized for lower latency & higher performance c;(;\r/gs
* Enhanced Virtualization (for PCle)

= SR-IOV supporting 8 PFs/2048 VFs
=  CvP Initialization, Autonomous HIP
= VirtlO support
= Scalable IOV
= Shared Virtual Memory

Generic protocols and hard IP bypass NOT supported on P-tile

Intel® Programmable Solutions Group

PCle
Gendx16

PCle
Gen4dx8

PCle
Gendx4

PCle
Gendx4

FPGA
Fabric

intel.

15



F-Tile Architecture oA

il

XCVR Support
=  High-Speed XCVRs
*  FHT: 4 channels 96-116Gbps PAM4()
= Or 48-58Gbps NRZ/PAM4 or 24-29Gbps NRZ
=  FGT: General Purpose XCVRs
. 16 channels 1-32Gbps NRZ
= or 12 channels 20-58Gbps PAM4
=  PMA Direct Mode

bE EEC I
400 GbE PCS I

4x116 Gb/s
Transceivers(!
400G
400 GbE MAC

L o
T8} (-8
w w
a -

200G
200 Gl

PCle Gen4 x16

=  P-Tile feature set plus:
. Precise Time Management

16 x 58 Gb/s
Transceivers

[ ]
PCle Gend
X186, 2x8, 4x4

Advanced Networking Support: 400 GbE
= |EEE 1588 support

= 10/25/50/100/200/400 GbE FEC/PCS/MAC
= 600G Interlaken

General Purpose

=  Multi-protocol support for CEl, Ethernet, CPRI, JESD204B/C, FlexE, Interlaken, Fibre Channel, InfiniBand, SRIO, Serial Lite,
PCle, GPON, FlexO, SDI, OTN, HDMI, DisplayPort

(1) Not supported in Agilex™ F-series devices

Intel® Programmable Solutions Group intel. 16



Supported Datapath Configuration

Mode Mode

. . 400G DataPath PCle Datapath
~-Tile Topologies R
XCVR Mode XCVR

» F-Tile supports 15 defined system

level topologies - 0 n/a Disabled n/a Disabled n/a Disabled
1 n/a Disabled n/a Disabled FGT PCle Gen4 x16
- Zg(r)e(ge, Z%%aéagepké'r: g:jttk?sk,)le datapath’s, n/a Disabled n/a Disabled FGT  2xPCle Gen4 x8
_ 3 FHT(™M 100G-4 w/PTP n/a Disabled FGT PCle Gen4 x16
- Wg be%\éliggoélésr’] ;f’lhpi?gce)ge( Zl_' GT-|)_,), 4 n/a Disabled n/a Disabled FGT 4x PCle Gen4 x4
58Gbps sources 5 FHT(™ 400G-4 GP 200G-8 n/a Disabled
- 6 FHT™ 400G-4 w/PTP GP 150G-6 n/a Disabled
Fabric 7 FHT() 400G-4 w/PTP n/a Disabled FGT PCle Gen4 x4
§ % 8 FHT™ 250G-4 w/PTP n/a Disabled FGT PCle Gen4 x8
g.‘-% 9 FHT™ 250G-4 w/PTP n/a Disabled FGT 2x PCle Gen4 x4
10 FGT 400G-8 GP 200G-8 n/a Disabled
. 11 FGT 400G-8 w/PTP GP 150G-6 n/a Disabled
§ § 12 FGT 275G-8 w/PTP n/a Disabled FGT PCle Gen4 x8
§'§ 13 FGT 275G-8 w/PTP n/a Disabled FGT 2x PCle Gen4 x4
14 FGT 400G-12 w/PTP n/a Disabled FGT PCle Gen4 x4
15 FGT 400G-16 w/PTP n/a Disabled n/a Disabled

(1 |-Series devices only

Intel® Programmable Solutions Group |nte|ﬁ 7



Supported Standards and Protocols — FHT

116G

;[

MAC+FEC
PCle Gen4 x16

(=}
o
3
o
4
(=)
N
S~
n
g
o
—

/200/400GE

= All 4 High-Speed Transceivers (FHT)
iIndependent of each other

58G

= Support Ethernet and CEl standards
» Feeds into 400G Hard IP block for Ethernet & CEl

Supported Standards & Protocols

CEl: 112G PAM4-LR/MR/SR, 56G NRZ/PAM4-XSR, 56G NRZ-USR, 56G PAM4-LR/MR/SR/VSR, 25G-LR, 28G MR/VSR
Ethernet (IEEE802.3): 25GbE/50GbE/200GbE/400GbE

SerialLite 1V, Interlaken, FlexE, OTN

CEl - Common Electrical I/O

Intel® Programmable Solutions Group InteL



Supported Standards and Protocols — FGT

All 16 General-Purpose Transceivers independent of each other

|
/200/400GE

(=}
(=)
S
o
4l
(=)
N
S~
n
g
o
—

MAC+FEC
PCle Gen4 x16

Support many standards and protocols
Feeds into 200G and 400G Hard IP block, and PCle block
Does NOT feed 400G Hard IP block with High-Speed SERDES simultaneously

Supported Standards & Protocols

CEl: 56G PAM4-LR/MR/SR/VSR, 25G-LR, 28G MR/VSR, 11G LR/MR/SR/VSR; 6G LR/SR
Ethernet (IEEE802.3): 10GbE/25GbE/40GbE/50GbE/100GbE/200GbE/400GbE
PCle Gen1/Gen2/Gen3/Gen4
CPRI, SFF 8431/8418/8402, OTL, OTU, OTN
JESD204B/C, SerialLite IV, FlexE, FlexO
DisplayPort, HDMI, SDI
Interlaken, GPON/EPON, FibreChannel,

SAS, SATA, USB 3.1, V-by-One

Intel® Programmable Solutions Group intel. 19



F-Tile Documentation

| intel. preintars

tapath Avalo ry-mapped interf
vcs, and FEC), 200G hard 1 (PCS and FEC), EM zmu

we-zesss 20211015 inte PHA inerfaces, and control and stous regiaters (C5 intel % Ve-senss | 2oavans

(mpr— core.
« The PMA Avalon memory-mapped Interface can acce
*  The global Avalon memory-mapped interface can act 6.8. F-tile Interface Planning
tlle sde of the EMIBs 400G hard I, 200G hard 1%, »
interface. It cannat access. decomposable Intel Agllex F-tile architecture prompts 3 new tile plans for
(inchuding the core FIFO Interface) because that sida Py et Enpirmartanon. T ey s you 5 poce companent 1 speche.
core. 5

F-tile Architecture and PMA and FEC 1. F-tile Overview R A 7o neroce Ao siies Bacemen o emponen 1 i 1ega i ocsbans

i i arc Planner displeys your design's component IP in & hierarchical view, next
Direct PHY IP User Guide R S ks, gyl (WY s 8 P, and cock ok, Fthe

s up to 20 PMAS per the, eech with interated advanced high-speed enaiop signl
conditioning and recovery circusts for chip-to-chip, chip-to-modue, an
——

Updated for Intel® Quartus® Prime Design Sute: 2.3 Sotkotons sopecad
Fthele 0 700 sod 122 dustrode owiel ke te ek ol 16 FGT WAG
(T PMAS.

intel.

Figure 105.

1P Varsion: 3.0.0

the PMAS to allow ficient implementation of popular and emerging seral protocois.
Pl connects to the FRGA Tapnc Using the kel mbeaded Mkl mterconnect
bridge (EMIB) technology.
Table 1. F-Tile Features
Feanre Cescripon
[ w020

Tile Interface Planner guides you through the ble planning steps:
Figure 106. Tile Interface Planner Tool Flow

[ o m o

- 25805 A
Mot ok FGT P 5u5p0r the same daca raes. Refer 10 JMA Dot Rates.
o o ot Bl

PCle® vars 17 modes U5 10 0na Gand 116, two Gnd 18, o o Gend x4

xhernet hrd 17 modes wih o | 10GBE-, 29GoE-1, 40GSE4, SOGHI-2. S0GOE-1. 100GH-4, 100G
P for mach, wherw | 100GEE-3, 200GE.8, 200GHE 4, 200t 3, 400GHE-8, e 400GHE 4, wih thave

[
+ IEEE 1588 praciton e protacel (FTP)
for Tile Interface Planner use

Refer to Tile Interface Planning in the Intei Quartus Prime Pro Edition User Guide:
Design Constraints information.

ot ates. Reser t F-The Echermet ncel FGA Hard 9 User Gusde
 mee e )
ReedSokomon FEC (RS-#EC) modes |+ xiwenat echnclogy Comertiuam (ETC) RS(272, 158)

+ IEEE 523 RS(S28, S14) (C193)

Related Information
Intel Quartus Prime Pro Edition User Guide: Design Constraints

IEEE 0523 RS(544, 514) (CL 134

:E\] ""“‘""‘“ . “"-::’:n‘ :::ll::: eter to /- Tie Supported FIC Modes an Camphance SpecAicatsns. 6.8.1. F-tile Interface Planner Design Example
Send Feedbac Latest document an :
The design example crestes two 25. 7!\25559!’4"2”\!0:“561’%“ with
2 throughput of 51.5625 Gbps, and with the PLL datapath clocking made.

Corporation or &% sbnicmes iran o i 19GA roducs
SDeChCaaNS I Sccordace wEl) Inels SIS oY, the igh: to make Changes 1o 3w

Breducs wnd services ooce Ny omig ot o e 9001301

‘applcation or wse of any Ioformation, prOdUCt, O WrCh GeSCHDGS haren EaCRGE B exsrescly Mrved

areing by il atest verson

0 e idermation lacing crders fo sreduct of wrvice. Fthe Archtacture and P05 and PEC Durcs PH 19 U Gt (] sens rensmscn

102

https://www.intel.com/content/www/us/en/products/details/fpga/intellectual-property/interface-protocols/agilex-f-tile-hard-ip.html
https://www.intel.com/content/www/us/en/programmable/documentation/gty1599073551174.html

intel.
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Preliminary and subject to change

R-Tile Architecture

FPGA
Fabric

= Compute Express Link (CXL)
PCle
* Low latency, coherency for high-performance acceleration Gen5x16

= PCle Gen5 x16-lanes up to 32G (EP or RP)
» Port Bifurcation support: 2x8 EP or 4x4 RP

Genb5x8

Genbx4
Soft Protocol

= CvP Initialization, Autonomous HIP 1 when not

Genbx4 coveredby
» Separate header and payload interfaces on user interface
= Virtualization (SR-10V) supporting 8 PFs/2k VFs
= Scalable IOV XL
Interface

= Shared virtual memory
= VirtlO Support

. . .
Precise Time Management R-Tile can be configured to operate in either
= PMA PIPE PCle OR CXL mode, but not both simultaneously

Intel® Programmable Solutions Group intel. 21
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23
Transceiver Toolkit Overview

The Transceiver Toolkit (TTK) is a powerful analog verification tool
» Quickly analyzes the transceiver signal quality and performance

» Generates and checks pseudo-random binary sequence (PRBS) patterns to
measure the BER

* Dynamically changes transceiver buffer settings under automatic or manual
control

 Creates eye diagrams at RX for NRZ and PAM4 modulation
» Supports a variety of design situations
« Comes free with any licensed version of the Intel” Quartus” Prime software

Intel® Programmable Solutions Group |nte|m
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24
Transceiver Toolkit GUI

@ () System Console <@pg

= ©E ®
Eile Tools View Help
Transceiver Link: LIMK|2[slave_10000|510_dchan_25g_schl 4D|510_native_phy Bchljo & &3 |
Toolkit Explorer &0 | System Explorer 5 | _ o || welcome | collection_2 2 | 2=

0 lInstance ||[channel

||[Pre-emphasi... |Pre-emphasi... |

|[Loopback M... |PRBS pattern |[Bit error rat.. ||Mumber of b.., |[VGA DC Gain  ||CTLE EQ Gain | CTLE AC Gain | DFE |[vod

[ 0 tile_ntile_nphy toolkt 1.0 %[ v | 4 | ) i

[] [s10_native_p... [RX channel 0 |3erial Loopb... |PRES15 o o o o I
= [] |S10_native_p... |RX Channel 1 |Serial Loopb... |PRBS15
— = ! |
|Load Design...| || (=] |_‘ (=] [] |510_native_p... kX Channel 2 |Serial Loopb... |PRESLS
[Instances |[References | || C]sto_native p.. X Channel 0 % PRES15
= top.sof fdatalkkwong/strativl O/ftoolkitit,., ':J S10_native_p.. TX C:Ennel 1 PRESLS
<~ & UsB-Blasterll on pg-malabpc29 [USE-1] L] |s10_native_p... [TX Channel 2 PRES15 9

= M 15G280LU2FS0I2LG

Itile_htile_nphy_toolkit_1.0 |
[Toclkit Parameters|| Channel Parameters
510 _native_phy_3chl
Toolkit: L/H-Tile Native Phy Toolkit (ftile_htie_nphy_toolkit 1.0)
IPs; USB-Blasterll on pg-malabpc28 [USE-1]|T5G2E0HH(152|252(352)|. @2(510_dchan_25g_6chl_4D|S10_native_phy_3chijevr_native_s10_htile_0

|Details | [coliections [* L/H-Tile Native Phy Parameterizations 1
[= ¥ LH-Tile Native Phy Toolkit Device OPM: 15G280LUZFS0I2LG
= RX Channel 0 < 8 L/H-Tile Native Phy Toolkit Device Revison: 14nmSber2b

o= R Channel 1 | = {2 UsB-Blasterll on pg-mal§bpe29 [U Number of Channels soft register: 3

©= RX Channel 2
o= TX Channel O
== T Channel 1
| = TX Channel 2

== RX Channel 0
== R¥ Channel 1
== RX Channel 2
== T Channel 0
== TX Channel 1
== T Channel 2

Duplex Mode soft register:

Channel Type:

Background Calibration Enabled: 0

PMA Mode:
Protocol Mode:

|dentify device OPN, IP
5 instance name and

basic
basic_std

channels, PMA and

~ L/H-Tile Native Phy Controls
| Reset All Channels |

ollection_
= 1 L/H-Tile Mative Phy Toolkit
= 4% USB-Blasterll on pg-mal§bpc29 (L
== R Channel 0
== R} Channel 1
&= RX Channel 2
= TX Channel 0
= TX Channel 1 E
== TX Channel 2

protocol modes

Multiple
instances of

|‘Rsfrssh All Channa\sl
Live update refresh period {ms}: 11000 |

Settings |
Autosweep Case Length (ms): [2000 |

toolkit can
be activated

Open Toolkit

intel. 2
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Ethernet Toolkit

* The Ethernet Toolkit is Intel® FPGA on-chip debugging tool for
analyzing real-time status of Ethernet Intel FPGA IP

* Runs on System Console platform
= Interfaces with Ethernet IP through FPGA's JTAG connection
= Continuously monitors IP functions through its registers

» Provides graphical interface for accessing Ethernet IP and link
information

ore details on using the System Console, see the online training entitled System Console

Intel® Programmable Solutions Group

intel.
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http://www.altera.com/education/training/courses/OEMB1117

Ethernet Toolkit: Status Tab

Welcome i3]

-ad

av_top_jtag_master

Toolkit: E-Tile Hard IP for Ethernet Aglex Toolkit (aft_ehiocd fm_tookit 2,0)
1Ps: gllex S¥5aC Dew Kit an s-appslaba-400 (USE-2/JAGFB0I4RI@L|av_toplalt_ehipe3_fm_0. Agilex SUSeC Dev Kit an siappslabs-400 (USE-2] AGFBDL4RO@L [tag_master|altera_tag_avalon_ master_0

[* 1P Configuration and Other information
Variant: 25G-NRZ

Humber of Channels: 1

Ethernet IP Layers: MAC+PCS

Auto Negotiation and Unk Training: No

RSFEC; Static RS-FEC Enabled

|~ General

Enable Internal Leopback |

¥ Using Guartus Generated Example Design

Full System Resat

10 System Reset

TX MAC and FCS Reset

RX MAC and PCS Reset

- Settings

channel bumber to Access: § |v

Al Status
[~ Link Bring Up

S1alus | Ste istics Counters | Testing Features

PMA Adaptation Select

PMA, Adap, Status: —

Internal Adaptation
©xemal Adaptation

PMa Adaptation Select: Default -

Apphy

Initial Adapt ation for internal and External Loopback

Link Bring Up

Initial Adap. Status

| [ PHY Status

1 Enable PCS in Read Al Gtatus
TERCS Ready, @
R PCS Allgned: @
Frame Errar: -

& Enable PHY in Read All Status
PHY Lane 0
RX.COR PLL Locked: @

PHY Status

MAC Settings
™ MAC

1 Enable TX MAC In Read All Status
Max. TX Frame Length: -
PG Words to Remave:

Avg. Min, IPG Enforced by DIC:
Source Address Inserted by TX MAC
Source Address Insertion:

Force Remote Fault:
Otsable Remote Fault: -
Unidirectional Link Fault Reparting: -
Link Fault Reporting: -
TEVLAN Detection: -
TX CRC Caleulated Over: -
TX Preamble Passthraugh: -

TX MAC
Settings

RX MAC
W Enable R MAC in Read All Status

Mzt RX Frame Length: -
Local Fault: -
Remate Fault: -
Enforee Max, RX Frame Sge: -
RX CRC Forwarding: =
Remove Pads From Padded Frames: -
Packet Length Check: -
Strict Preamble Chack:
SFD Check: -—
RCVLAN Detectian: -
RX CRC Caleulated Over: -
RX Preamble Passthrough: -

RX MAC
Settings

= AN and LT Status

SEQ Mode: -
AN Complete: -

we AN and LT Status

AN B:

Lane 0 Recewer Trained: @

Intel® Programmable Solutions Group

intel.
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Ethernet Toolkit: Statistics Counters Tab

welcome 2 | - & o
av_top jtag_master
Toolkit; E-Tie Hard IP for Ethemet Agiles Toolkit (sl ehiped fm_tookat 2,00
1Ps: Agjlex SUSGC Dey Kit on 5j-appslabs-400 [USE-2|JAGFBO1 4R0@1 [ay_topfat_shipe3_fm 0. Agilex SYSoC Dev Kt on sj-appslabs-400 [USE-2]|AGFBOL 4ROG1 jtag_master|alters_ftag_mvalon_master_ 0
P Config and Other =
Variant; 256 NRZ Number of Channels: L Ethernet IF Layars: MAC+PCS Auto Negetiation and Link Training: No RS-FEC: Static RS FEC Enabled
'~ General Commands
| Enable Intemal Loopback Full System Reset 10 System Reset | Pxmac and pes Reset | A MaC and Pes Reset |
¥l Using Quartus Generated Example Design
* Settings.
Channel Number to Access: B v
e——
Status 3tatistics Counters T sting Features
[ TS ——————— T T
F/| MAC Laopback Made
Packet Generator Modes Source and Destination Addresses
Hew Source Address:
Packet Generator Mode: fandem Mode - Fandem Gap |~ Examp[e Design Source Address: (wa7654321 0ADD:
e e st Packet Generator
Packet Byte Sze - End: h Hew Destination Address:
Total Humber of Packets: Settings Destination Address: (123456780400
Mate: Saurce and Dest, Address Range: G0 to OWFFFFFFFFFFFF
Hate: The range of packet szes is 64 to 9600, and
that of the number of packets s 1 to 2147483647,
E and Recelver Statlstics | [ ms-FEC ]
Transmitter Recelver |* Dynamic Rs-FEC_ S—
Start Reading Transmitter Statistics | | Start Resding Recewer Statistics | RS-FEC
Reset Transmitter Statistics Reset Recewer Statistics | * Error Insertion
' = Lane o Status and
Statistics Counters Names [T Statistics. R Statistics = : C l
Feames < 64 bytes with CRC errar [0 0 Rate (Range: Gudd - 0FFk [0 ontro
Overseed frames with CRC error (4] o
Pattem (Range: 000 - OFF): [g0g
Packets with FCS ermars 0 0 2 e :
Framae =04 bytas wRh CA Start Error Injection |
Muticast data frames with CR
Broadcast data frames with C TX and RX [ RS-FEC Statlstcs
Unicast data frames with CRC .. : :
Multicast control frames with Statistics Start Reading RS FEC Statistics | Resat AS-FEC Statistics
Broadcast control frames wilk . - !
Unicast control frames with Ch. Sl ), U

Psuze frames with CRC eror

B4 Byte Frames (includes CRC field}
65 - 127 Byte Frames

1128 - 255 Byte Frames

256 - 511 Byte Frames

512 - 1023 Byte Frames

1024 - 1518 Byte Frames

1519 - MAX Si2e Frames:

Overszed Frames (> MAX Sze}
Musticast data frames without errar

Lane @

coocooco0060
Scocococoooo

Corr, Symbols: 0 Com. Bts 0ta 1: 0 Com. Bas LtoD: 0
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Intel” Advanced Link Analyzer (ALA)

= Advanced HSIO link simulation platform

= |BIS-AMI standard transceiver model support

* Intel” and 3" party devices

= Key Features

TX

DJ/IDCDIR,
RN

I

Crosstalk
Channel n-1
I Channel I Channel
Channel Simulation

Timing Simulation

ba
-—-
PJRJ

Data In

TX IBIS-AMI

Model

* Silicon correlated end-to-end simulation over PVT
* Intel” FPGA family support — IBIS-AMI (Standard and Enhanced w/wrapper) and embedded behavioral

models

Intel” Arria” 10 GX/GT, Arria” V GX/GT
Intel” Cyclone” 10 GX, Cyclone” V

* Customizable and comprehensive channel modeling and simulation
* FEC, S-param, COM, ERL, SNDR, Noise Calibration, channel creation, full mixed-mode sim, and others

* Available to Quartus” Prime Standard and Pro Subscription Edition customers

Intel® Programmable Solutions Group

—y
PJ/R.

RX IBIS-AMI
Model

———> Data Out
—> CLKOut

Intel” Agilex™ E-Tile, P-Tile, R-Tile, F-Tile (General Purpose and High-Speed Transceiver Blocks)
Intel” Stratix* 10 L-Tile/H-Tile/E-Tile/P-Tile, Stratix” V GX/GT, Stratix” IV

intel.
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29
User Interface — ALA Link Simulator

i 200124_S10E test - Advanced Link Analyzer Release 20.1 (x64) — [m] x
IR — Ease-of-use and high throughput
g Developed and supported by Sl experts

File = Transmitter + Channel + Component + Receiver ~ TestPoint Connect ~ Analysis - Tooks - X fH ER @) -[im[RQIEC, M § P 2|

Standalone tool (can be used w/o Quartus)

T

= Ttk

inpul_Canal_ALBA_PCB35
D=1 Straix 10E-Tile Receiver

w g

NEXT
irvu\,Cal?ﬁN.fA,PCBSE

v

3

Stratix 10E-Tile Transmitier

Link and Simulation Setiing Receiver Channel | COM Configuration
Transmitter  Stratic 10 E-Tie: ~ || Package strtix 10ETie ~ Option  Typ | Jer/Noise Component  Dy/F < | -
VOD(attn) 0 v EBtvoD- 9966 mv Slew Rate Defat v S L TX Options
Pre-Emphasis | Marual ~| Char.Data
TXEQ ACCan R Pre-Tap2 Pre-Tapl Post-Tap1 Pulse Fitling
224 a5 | ~|o <6 <l v SNDR Cae
PLL Type o - Bandwidth Low v e
Supply Voltage | Defaut ~| PNT  Proo Typical ~
Scope Option | Defavit v

Link Designer

intel. 2
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User Interface — ALA Link Simulator

200124_S10E test - Advanced Link Analyzer Release 20.1 (64
yze

\\ ADVANCED

LINK ANALYZER

File - Transmitter + Channel + Component + Receiver ~ TestPoint Connect ~ Analysis - Toos - % fE B2 @) - | m[RC, B & P &/

Transmission

@ Data Viewer 20.1

S\ ADVANCED
LINK ANALYZER

input_Canal_ALBA_PCB3)
I5=1

Stratix 10E-Tile Transmitier

NEXT 5]
input_Canel, ALBA PCE3S | (5] TX. TIE Histogrem
= [7] TX Rise/Fall Time Histogt
[8] TX Spectrum
9] TX Wavefomn
D

Link and Simutaion St e
Transmitter Stratix 10 E-Tile ~ | Package Strstic 10

VOD(attn) 0 i E.VOD=- 9966 mV

Pre-Emphasis | Marual

TXEQACGan [N Pre-Tap2 Fre-Tap1
224 a8 [} ~|o ~|s v

PLL Type off v Bandwidth

0] TX Eyediagram ~

[1] TX EER Eye

[2] TX BER Cortiour

2] TX Eye Width G Factor

[4] TX Eve Height Q-Factor
TXTE

1] TX Scope BER Eye

12] TX Scope BER Cortour
13] TX Scope Eye Width G-
14] T Scape Eye Height Q
15] TX Scope Phase Noise
18] TX Scope TIE

17] TX Seope TIE Histogran
18] TX Scope Rise/Fal Tm:
19] TX Scope Spectum
(20] TX Scope Wavefom
21] CH Eyediagram

B
]

Ease-of-use and high throughput
Developed and supported by Sl experts
Standalone tool (can be used w/o Quartus)

(221 CH BER Eye
(23] CH BER Cortour
Supply Voltage | Defaut ~| PVT  Proc | Typical ~ [24] CH Eye Width Q-Factor
[25] CH Eye Height Q-Factor
[26] CH Spectum
Scope Option | pefauit < [27] CH Wavefom

28] CTLE COR Eyediagram
(23] CTLE COR BER Eye
[30] CTLE CDR BER Contou
A1CTIF CNA Fue Width Y
< >

2

n

rence (%)

BER Target 10 12 v

.

25.00

Colomap | Default ~ | [ Legend

Save Selected Plot v 8 e He &imV, Jiterp-p):
p =4 PostTap 1
View Simulation Report

PEENIEVEY 1/24/2020

10 AM C\Users\hsinhowu\AdvancedLinkAnalyzer\20.1\Demo/JNEye Sim_Result

Data Viewer
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User Interface — ALA Link Simulator

13 200124_S10E _test - Advanced Link Analyzer Release 20.1 (c64) - o x

\\ ADVANCED

LINK ANALYZER

Ease-of-use and high throughput
Developed and supported by Sl experts

File - Transmitter + Channel + Component + Receiver ~ TestPoint Connect ~ Analysis - Toos - % fE B2 @) - | m[RC, B & P &/
@ Data Viewer 20.1 - a X

Standalone tool (can be used w/o Quartus

\\ADVA/\'CED Data Viewer
I nu LINK ANALYZER ta \ r [Demo]
Trananiazion

inpul_Canal_ALBA_PCB3
Siratix 10 E-Tile Transmitter D=1 {?}%E’?S‘Eﬁ?m .

. up || 121 TX BER Contour
3] TX Eye Wicth G-Factor
[4] TX Eye Height Q-Factor
NEXT JEmmxTiE
input_Canel, ALBA PCE3S | (5] TX. TIE Histogrem
= [7] TX Rise/Fall Time Histogt
[8] TX Spectrum
9 TX Wavefom
D

[ GinkondSimofoion Sefivg | EEEETN  Ree) SRR RE

_ = o 12] TX Scepe BER Cantour
Transmitter  Stratic 10 E-Tis | Package sitx 10ETie | 131 TX Seope by Vidth O
- 14] TX Scope Eye Height Q
VODattn) 0 EtVOD- 9966 mV || (18] TX Scope Phase Noise
Pro-Emphasis | Manual 16] TX Scope TIE
| 17] TX Scope TIE Hitogran
Pre-Tap3 Pre-Tap2 PreTapt 18] TX Scepe Fise/Fal Tm:
o >lo Il o ||| 131 TX Scope Spectum
201 TX Scope Wavefom
PLL Type o - Bandwidth ||[21] CH Eyediagram

G Channel Viewer 20.1 - o x

\\ADVA "ED Channel Viewer
LINK ANALYZER n er [Demo]
Plot Configuration | Sparameler Mods |

Mixed-Mode Component
[ sdd11 [ sad12 [ sde11 [ sde12

Sdd21 [J sad22 [ sde21 [0 Sdo22
[ Sed11 [ Sed12 [ Sect [ Secl2
[ Sed2! [ Sed22 [ Sec21 [ Sec22
Standard-Mode Component
Osn Os2 Os13 [su
sz Os2 [Os» [Osz
Csn [Osz s [Jsu
Osa Ose2 [Osea [Osa

Sumpliude (V]

Ampliude (dB]

Supply Voltage | Defaut ~| PVT  Proc | Typical ~ [24] CH Eye Width Q-Factor
[25] CH Eye Height Q-Factor
[26] CH Spectum
Scope Option | pefauit < [27] CH Wavefom

28] CTLE COR Eyediagram
(23] CTLE COR BER Eye
[30] CTLE CDR BER Contou
A1CTIF CNA Fue Width Y
< >

n

rence (%)

200 24 20 0O

200 900 1600 1800 I

Link Designer

Frequency (GHz)

BER Target 10 12 v

O Data Cusor @ Zoom In
Width:

[] Data Cursor s ] Legends

Save Selected Plot ~
= [} Channel Test Foint Name Type FoiCly | Lare AgglD Rel Amp. Load Save

View Simulation Report
B Demosiz a2 2 f f

T Joeross [ S ||

Load Simulation Data CSV Eye RePlot FEC

PEENIENEY 1/24/2020 8:52:10 AM C:\Users\hsinhowu\AdvancedLinkAnalyzer\20.1\Derm

Data Viewer

Add Transmission | Edit Delete Clear Plot

[Demo]

Channel Viewer

Intel® Programmable Solutions Group intel. 3



User Interface — ALA Link Simulator

13 200124_S10E _test - Advanced Link Analyzer Release 20.1 (c64) - o x

\\ ADVANCED

LINK ANALYZER

Ease-of-use and high throughput
Developed and supported by Sl experts

File - Transmitter + Channel + Component + Receiver ~ TestPoint Connect ~ Analysis - Toos - % fE B2 @) - | m[RC, B & P &/
@ Data Viewer 20.1 - a X

Standalone tool (can be used w/o Quartus

\\ADVA/\'CED Data Viewer
I au LINK ANALYZER ta \ r [Demo]
Trananiazion

inpul_Canal_ALBA_PCB3
Siratix 10 E-Tile Transmitter D=1 {?}%E’?S‘Eﬁ?m .

. sup || (21 TXBER Cortour
3] TX Eye Wicth G-Factor
[4] TX Eye Height Q-Factor
NEXT JEmmxTiE
input_Canel, ALBA PCE3S | (5] TX. TIE Histogrem
= [7] TX Rise/Fall Time Histogt
[8] TX Spectrum
9 TX Wavefom
D

[ GinkondSimofoion Sefivg | EEEETN  Ree) SRR RE

_ = o 12] TX Scepe BER Cantour
Transmitter  Stratic 10 E-Tis | Package sitx 10ETie | 131 TX Seope by Vidth O
- 14] TX Scope Eye Height Q
VODattn) 0 EtVOD- 9966 mV || (18] TX Scope Phase Noise
Pro-Emphasis | Manual 16] TX Scope TIE
| 17] TX Scope TIE Hitogran
Pre-Tap3 Pre-Tap2 PreTapt 18] TX Scepe Fise/Fal Tm:
o >lo Il o ||| 131 TX Scope Spectum
201 TX Scope Wavefom
PLL Type o - Bandwidth ||[21] CH Eyediagram

G Channel Viewer 20.1 - o x

\\ADVA/\'L}ED Channel Viewer
LINK ANALYZER n e [Demo)

. Plot Configuration | Sparameter Mode |
Demo.s12plLoss] Mixed-Mode Component
Demo.s12p[FEXT] [ sdd11 [ sad12 [ sde11 [ sde12
Demo s12p[FEXT A cvine M ciimn M cuns caan

€ 160718_PCBStackup - Channel Designer (x64) - o x

\\ ADVANCED

LINK ANALYZER

Sumpliude (V]

Connect | ~

Ampliude (dB]

Supply Voltage | Defaut ~| PVT  Proc | Typical ~ [24] CH Eye Width Q-Factor

[25] CH Eye Height Q-Factor

(26] CH Spectum rence (%)

Scope Option | pefauit < [27] CH Wavefom 2%
28] CTLE COR Eyediagram

(23] CTLE COR BER Eye

[30] CTLE CDR BER Contou

A1CTIF CNA Fue Width Y

< >

n

Coupled Stripline
CoupStipined

Microstrip
uSHip3

Coupled
Coup
[

D=2

Relative Occarren.

Stipline :
Stripline1 Vi o
Component D=1 7

BER Target 10~ 12 “ Y BT O Couple Srping Dmigrar
wrarcen
O Data Cusor - ® Zoom In Zoom Out s E> @ R
s
Wickh
3 Chamme!/Tes Pori e [S] | fen] Qs
D=X

2 |cemsi E‘gﬂ L Parameters System Options  Channel G
3 Demo.siZp I ‘Sparameter Integrity Check Enable
Channel Caching Defautt

Link Designer

Save Selected Plot ~

View Simulation Report

Load Simulation Data CSV Eye RePlot FEC

PEENIENEY 1/24/2020 8:52:10 AM C:\Users\hsinhowu\AdvancedLinkAnalyzer\20.1\Derm

D ata Vi ewe r Add Transmission v Edt Delete Clear Foachtore 240 St (o) [

[Demo]

Save Save as Reset

Channel Viewer

Channel Designer
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Many Ways to Learn

AAAAAAA

~30 minutes
long

YouTube videos

Intel® Programmable Solutions Group

Ask queétion o Intel
FPGA expert

Hands on labs
Taught in 2 day sessions

Class schedules at
www.intel.com

Online Training

Onsite

=

o

e
%\
/
fJ

A

Alwaysiavailable

~30'minutes
long

>200 topics

English,
Chinese,
Japanese

|
In-person

Ask questions to Intel ©
FPGA expert

Hands on labs
1 day long

Class schedules at
www.intel.com

intel. 3


https://www.intel.com/content/www/us/en/programmable/support/training/overview.html
https://www.intel.com/content/www/us/en/programmable/support/training/overview.html

Intel® FPGA Technology Day

December 6 -9, 2021

Day

Day 1: Technology

Day 2: Cloud

Day 3: Embedded & loT

Day 4: Networking

Topic

Advances in cloud infrastructure, networking, and computing at edge are accelerating. Flexibility is key to keeping
pace with the transforming world. Learn about innovations developed and launched in 2021 along with new Intel
FPGA products that address key market transitions.

The cloud is changing. Disaggregation improves data center performance and scalability but requires new tools
to keep things optimized. Intel FPGA smart infrastructure enables smarter applications to make the internet go
fast.

As performance and latency continue to dictate compute’s migration to the edge, Intel FPGAs provide the
workload consolidation and optimization required with software-defined solutions. This is enabled by Intel's vast
and growing partner ecosystem.

The evolution of 5G continues to push the performance to power envelop, requiring market leaders to adapt or
be replaced. Solutions for 5G and beyond will require scalable and programmable portfolios to meet evolving
standards and use cases.

https://www.intel.com/content/www/us/en/events/fpga/overview.html

Intel® Programmable Solutions Group
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Details on Intel” Agilex FPGA Performance,
Power and Software Support Numbers

Up to 40% Higher Performance Compared to Intel® Stratix” 10 FPGAs

Derived from benchmarking an example design suite comparing maximum clock speed (Fmax) achieved in Intel” Stratix” 10 devices with the Fmax achieved in Intel”
Agilex” devices, using Intel” Quartus® Prime Software. On average, designs running in the fastest speed grade of Intel” Agilex” FPGAs achieve a 40% improvement in
Fmax compared to the same designs running in the most popular speed grade of Intel” Stratix” 10 devices (-2 speed grade), tested February 2019.

Up to 40% Lower Total Power Compared to Intel” Stratix” 10 FPGAs

Derived from benchmarking an example design suite comparing total power estimates of each design running in Intel” Stratix” 10 FPGAs compared to the total
power consumed by the same design running in Intel” Agilex” FPGAs. Power estimates of Intel” Stratix” 10 FPGA designs are obtained from Intel” Stratix” 10 Early
Power Estimator; power estimates for Intel” Agilex” FPGA designs are obtained using internal Intel” analysis and architecture simulation and modeling, tested
February 2019.

Up to 40 TFLOPs of DSP Performance (FP16 Configuration)

Each Intel” Agilex” DSP block can perform two FP16 floating-point operations (FLOPs) per clock cycle. Total FLOPs for FP16 configuration is derived by multiplying
2x the maximum number of DSP blocks to be offered in a single Intel” Agilex” FPGA by the maximum clock frequency that will be specified for that block.

30% Improvement in Compile Times / 15% Improvement in Memory Utilization

Comparison is made between Intel” Quartus” Prime Software 18.71 and Intel” Quartus” Prime Software 19.1. Derived from benchmarking an example design suite
comparing compile times and memory utilization for designs in Intel” Quartus’ Prime Software 18.1 with compile times and memory utilization for same designs in
Intel” Quartus” Prime Software 19.1, tested February 2019.

Results have been estimated or simulated using internal Intel” analysis, architecture simulation, and modeling, and provided to you

for informational purposes. Any differences in your system hardware, software or configuration may affect your actual performance.

Intel® Programmable Solutions Group |nte|m

36






N
i
N
o
(@
(V)]
&
Q
)
]
>
o
<
O
o
L
S
S



https://yadro.com/ru

tech@exponenta.ru SKCINMOHEHTA
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exponenta'ru U MOOAE/IMPOBAHUA
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