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SEQ!Cﬁm Ltd. E (¢ Founded in 1987 % A public company

Connectivity Solutions NASDAQ

HQ, R&D and

i manufacturing facilities
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a are in Israel, with offices in
the US and Denmark

350 emplovees Collaboration with
U Py strategic partners

intel) Intel SOC design house = |E FPGA design experts

FPGA

0 P E n . 4 both HW and IP cores
PLATINUM®

33 years of experience
in networking and
connectivity
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Silicom .. Agenda

Connectivity Solutions

2018 recap and Edge Compute status
Edge compute — FPGA as acceleration engine
Edge compute — Security tools
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Design Embedded
Files Software
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Silicom v

Connectivity Solutions

2018 recap and uCPE
progress
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Silicom uCPE - compliant with AT&T uCPE v2.1 3
PLATINUM

Silicom will be seeking OCP inspired status for the products
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Silicom v

Connectivity Solutions

- Branding Options

1GbE
MGMT

Programmable
Power Button

Programmable
Tri-Color

(Red,Green, Blu
LED's

Programmable
Recessed
Reset Button

WAN LAN Open Network
2xSFP 2x1GbE CU Module for
Console  2x1GbE Cu  2x1GbE CU W/ POE*  aqditional Cu, SFP.

Up to 7 Antenna

Dual USB3.0
Mounts Around

DSL, Storage, 10T, Perimeter
FXS/FXO
Channel 1 - Optional
Channel 0 — Memory Down SODIMM
Up to 16GB
Optional SATADOM
M.2 8SD or loT

LTE on M.2

SIMs
Expansion Slot for
additional Cu, SFP, DSL,
Storage, 10T, FXS/IFXO

WiFi on mini-PCle
POE Power Input

Optional LTE or IOT
connected to uBMC. For
management or data path

NOTE: /O have changed
since this rendering but the
internal components are still
in place. For front panel /O
refer to enclosure pictures.

WBMC

Combined LAN/WAN and
Management

Antenna
Programmable Mounts
Programmable  POWwer Button AIGE e AXSFPe
Tri-Color Console POE+
(Red,Green, Blue)

LED's

S ?

Optional
PCle Expansion
Slot
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Programmable usBe3 uSIM Card
Recessed
Reset Button 1GbE MGMT
Redundant
Hot-Swap Power Supply
12V DC Brick /
Power Board £

WiFi Slot

Management &
LAN/WAN Board LTEM2
(SIM to be
accessible on
front panel) loT M2

Compute
Board

Optional PCle
Expansion Slot
X16.
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UCPE 2018 presentation

Source: https://www.youtube.com/watch?v=UvndLtJgJDE

Programmable
Programmable ~ Power Bution 2x25ChE  18x2.5GbE oxsrpe  ATtenna
Tri-Color Console Paes
(Red Green, Blue)
LEDs \
Sy E 3§
Programmabm/ UsB3 uSIM Card
Recessed
Reset Button 1GbE MGMT

Redundant
Hot-Swap Power Supply

12V DC Brick
Power Board

WiFi Slot

Management &
LAN/WAN Board

(SIM to be
accessible on
front panel)
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https://www.youtube.com/watch?v=UvndLtJgJDE
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Atom C3000
“Denverton” “Broadwell-DE” (and NS) “Skylake-D"
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Silicom u.. Call to Action

Connectivity Solutions : : :
: How to get involved in the project.

Timeline for Contribution: Q2 2019

Avallability : Q1 2019

Where to find additional information (URL links)

AR
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Where to buy: https://www.silicom-usa.com/cats/edge-networking-solutions/cpe/

et Sl _ “
Project Wiki with latest specification : https://www.opencompute.org/wiki/Telcos
Mailing list: https://ocp-all.groups.io/g/OCP-Telco O I E I I

Compliant with: AT&T uCPE v2.1 P LATIN U M

Open. Together.



https://ocp-all.groups.io/g/OCP-Telco
http://files.opencompute.org/oc/public.php?service=files&t=adca4fc92bc6b981d6ef63da18dc997b&download

Open platform In action —

Silicom u. variety of modules
Connectivity Solutions Status

Network 4x1GbE RJ45 Switched Complete

Module

NEITe1 g @\ [ele [F1[=Y 4X1 GbE, RJ45 Direct In Planning

Many more in the pipeline: NETEITAVEENE 2x1GbE Rj45/SFP Complete

xDSL Network Module p2@\ WA Complete

NETI @\ [ele ][} 2XSFP+, 2xSFP, 2x1GbE RJ45 In Validation
GFAST NETe g @\ [ele [F][} 2XSFP+, 4X1GbE RJ45 In Development
GPON and 10G PON N Te g @\ [ele [F][} 4X1 GbE Direct, Optional Bypass In Planning
OTN NETel @\ [ele B[} 2. 5GbE Direct w/POE In Planning

MGMT Module
MGMT Module
MGMT Module

Combined
Module
Combined
Module
Combined
Module

No BMC Complete
uBMC In Planning
Aspeed BMC In Planning

uBMC Combined with Switch (4x1GbE, 2x1G SFP, 2x1GbE Complete
w/POE+)

uBMC Combined with Switch (4xSFP+, 2x1GbE, 8x1GbE In Validation
w/POE+)

uBMC Combined with Switch (8xSFP+, 32x1GbE w/POE+) In Validation
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uBMC module

Designed for remote
sideband management of
SD-WAN/NFV uCPEs

Build in security

Silicom ..
ARM based Connectivity Solutions
Embedded firewall

IPSec tunneling

TLS-secured web access

TPM

TACAS+

Build in Monitoring

Sensor monitoring (IPMI 2.0)
Logs and alerts

Network management protocols
(SNMP/NETCONF)
Management access

Remote platform control

Adding Redfish in 2019

Open. Together.



Silicom v

Connectivity Solutions

Edge Compute work in
2019 et
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Sin Open ,Modular and Software oriented
o strategy

Wide range of WAN connectivity
Ethernet 10/25/40/50/100, OTN, GPON,

G.FAST and 10G PON, LTE, 5G RAN,
DOCSIS

Multiple software models
DPDK, NAV-SDK, MicroBMC,
Open VRAN

HW platform, BMC, PoE, FPGA
ATOM, Xeon-D, Xeon-SP

Open. Together.



CPE with FPGA for 5G/RAN, MEC,
Silicom v Programmabillity

Connectivity Solutions

Add an existing and verified FPGA engine
to your CPE

Create your own engine (BYOC)
FEC for RF and optical =y /\
OpenRAN and RAN to LAN ‘ ]
P4 - Telemetry , Segment routing , IPV6 ot W,
Al , ML and compilers

Open. Together.



BYOC- Packet Mover

FPGA integration sandbox
Multi-channel PCle DMA interface

~ MultiChannel DMA
PCI Interface

ACL for packet steering

DMA to host

DMA to 3" party PCI devices
Standard NIC

Up to 100GE network capability

Small FPGA resource footprint
Application acceleration functions SEQ!Cﬁm Ltd.

Connectivity Solutions

Open. Together.



Silicom .. Security for remote devices and 10T

Connectivity Solutions

MicroBMC - Secure remote management with IPSEC

authentication.
MicroFW — PFsense based security module . _.—1 8

EdgeFW — Layer 7 DPI based rule set FW.
All fit on 2 core ARM or bigger .
Embedded , separate device or as FPGA ARM cores .

Open. Together.
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SerV|Ce Edge Wlth OTN upllnk Development

Line Signal:
« OTU2 FEC (per port) : GFEC, 1.4, 1.7 (Serial, SFI4.2)
<+
 Client Slgnals Customers’ H DEe(i/?(?e IEthernet i%i?stgr OTN/SDH/SONE CEELE
. Ethernet: FE, GbE, 10GE (Serial, XAUI) HOCELAN ) | white Box [* Box [

\ J

* GDbE: Carrier Ethernet OA&M, IEEE 1588 V2 hardware time-stamping '
CPE
« SONET/SDH: OC3/STM1, OC12/STM4, OC48/STM16, OC192/STM64 (Serial, | |

SFl4.2)
« Section, Line termination <«
: Customers’ D DEdge A Operator’s
- OTN: OTU2, OTU1, OTUO (Serial, SF14.2, GFEC) Costomers' 1 1| [ Deviee | OTN - OTU2/2e/1e (e
. SAN: ESCON, FC-100, FC-200, FC-400, FC-800, FC-1200 (Serial, XAUI) L© L2220
«  Video: DVB-ASI, 270M/1.5/3G SDI CPE

* Infiniband: IB SDR/DDR/QDR
« CPRI: Options1-5, 7,8 .
- Arbitrary bit-rates: Mapping to ODUO, ODU1, ODU2, ODUflex Ltd.
. Switching Granularity: ODUO, ODU1, ODU2, ODUflex Gonnectivity Solutions
* Very low power dissipaton (6.2W @ 4x 10GE to OTUZ2 with EFEC)

Open. Together.



- Malaga Thin
{ijn%wiggmrﬁi LT E u C P E

Main Features
 Form Factor — NM - fits all Silicom uCPE Platforms
Connectivity to Host

» Ethernet 1GbE w/POE Support

« USB2/3
 LTE or WiFi Radio
« 2x Antenna (on Front Panel)
« ARM (as a bridge)
« 2 Installation Options —

* Inside Platform

 Standalone

Open. Together.



S.g' XDSL mOdUIe Development
St (Teleconnect GmbH)

XDSL Module develop by 3rd party
GFAST.PCIE.359

Open. Together.



VDSL module
O L (Teleconnect GmbH)

200+ Mbps or 5 Kilometers
 Data rates up to 200+ Mbps downstream and upstream on twisted pairs using a bandwidth up to 30 MHz
* VDSL2: ITU-T G.993.2 Profiles 8, 12, 17, 30 MHz

* ADSL: ITU-T G.992.1/3/5 Annexes A, B, |, J, M, L

* ITU-T G.993.5 Vectoring

* ITU-T G.998.4 PHY Layer Re-Transmission profiles up to 30 MHz

VDSL2-EFM Modem

* Plug & Play VDSL2 module

« ADSL fallback (auto-detection)

* Intel® VRX220 transceiver

* Intel® 1211 network interface

* Available for oPOTS and olSDN regions
» Supports full transparent access to Intel DSL software management interface

Open. Together.



