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Backpack
System Topology
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Innovative Design
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Fully Disaggregated 

Architecture

An Orthogonal 

Direct Chassis 

Architecture

A sophisticated thermal design to support low cost 55C CWDM4 optics
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Backpack
Chassis Assembly



Backpack
Front View
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Rear View
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Side View



Backpack
Line Card
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Interface of Line Card
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Fabric Card
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Backpack
Components of a Fabric Card

Tomahawk ASIC

CPLD

DMO Connector To SCM

BMC

OOB 8-port GBE Switch

LC-#1 LC-#2 LC-#3 LC-#4

Fan Control Board is mounted 

on the bottom side of FAB



Backpack
Fan Control Board (FCB)
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Backpack
Fabric Card (FAB) Assembly
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Chassis Management Module (CMM)
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System Control Module (SCM)
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Backpack
Horizontal Control Plane (HCP)
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Backpack
Vertical Control Plane (VCP)

LC-1

Connector to HCP

LC-2

LC-3

LC-4

Guide-pin to middle frame

Guide-pin to middle frame

Guide-pin to HCP
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Bus BAR Assembly
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Backpack
Typical Power Consumption

PWM 20% 30% 40% 50% 60% 70% 80% 90% 100%

Normal 

condition
2670 2697 2726 2800 2896 3124 3290 3550 3729

One fan failure 

condition
2550 2627 2703 2768 2822 3056 3223 3428 3645

• Unit is watt
• Measured with 3.5W eload
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Thermal design
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Optical transceivers
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IN_USE!
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http://www.opencompute.org/wiki/Networking/SpecsAndDesigns



Wedge 100S



Wedge 100S
An Improved Wedge 100

19-in SKU 21-in SKU
For regular rack for Open Rack



Wedge 100S
Open 32x100GE TOR Switch

Facebook’s second generation 

Open TOR Switch based on 

Tomahawk Switch ASIC

Supports Open BMC and 

FBOSS

Standard COM-Express 

module as control plane 

CPU

BMC: Aspeed AST1250



Wedge 100S
Benefits and Applications

•

Improved system thermal design

•

•

•

Connecting next generation servers

Support for Open Rack V2

•

•
•

•

•

Broadwell-DE micro-server



Wedge 100S
Open Hardware
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Wedge 100S
Component View

Tool-less removable top cover

Com-e module (BDW-DE D1508)

32x QSFP28 100GE ports (100G/50G/25G/40G/10G)

12V Busbar clip

21” Adaptor for Open Rack V2 deployment

QSFP28 Optics or QSFP28 DAC Cables

AC/DC PSU / 12V pass-through power module

Pull-out tag: Easy access to asset information and PN

Broadcom Tomahawk (BCM56960)

Removable fan tray with EZ clip

Tomahawk Heatsink

RackMon



Wedge 100S
Top View

Wedge-100 main board

M.2 128GByte SATA SSD

Tomahawk ASIC

QSFP28 ports

Facebook debug connector

LED selection button and status LEDType-A USB

1: BMC console

2: OOB Ethernet

Fan_ctrl and RackMon card

Fan-tray

PSU #2PSU #1

Air baffle

Fan_ctrl card cable
COM-Express 

CPU module

RackMon 2x2 RJ45 interface

#1 #2 #3 #4 #5



Wedge 100S
Front View

BMC

console

OOB

Ethernet

Type-A

USB QSFP28 ports

Pull tag

Facebook

debug header

LED position 

selection button

Push pin reset 

button
QSFP28 port LED

System 

LED

LED selection 

indication



Wedge 100S
Rear View

•

•

PSU #2 Fan-tray

JayBox GPIO

PSU #1RackMon #1 RackMon #3

RackMon #2

#1#2#3#4#5



Wedge 100S
21-in Adaptor Tray

OpenRack latch

PSU filler panel

12V DC power cable

12V power pass-through card 

in PSU slot of 19-in chassis

OpenRack adaptor

Bus bar clip

19-in chassis



Wedge 100S
OCP Power Pass-through Card

12V bus bar power 

input connector
Connector to 

Wedge-100 main board

•



Wedge 100S
QSFP28 Port Modes

1x100G: use CWDM4 QSFP28 

optic to connect to 100G 

aggregation switch

2x50G: use QSFP28-

2xQSFP28 DAC cable to 

connect to 50G NIC 

4x25G: use QSFP28-4xSFP28 

fan-out cable to connect to 

25G NIC

1x40G: support QSFP+ 40G 

SR4 optic and QSFP+ 40G 

LR4 optic 

4x10G: use QSFP-4xSFP fan-

out cable to connect to 10G 

SFP+ NIC



Wedge 100S
Optical Transceivers
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Wedge 100S
DAC Cables
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Wedge 100S
Thermal Design

1

3

2

4

Supports 55oC optic 

in 35oC environments

PSUs have a separate air 

channel to avoid air recycling

Five fan-trays on 

the rear panel

Multiple on-board temperature 

sensors to monitor thermal 

status of the system



Wedge 100S
Fan Tray
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Wedge 100S
COM-Express Module Interfaces
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Wedge 100S
CPU SKU Selection Criteria and Process
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Wedge 100S
OCP Contribution
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http://www.opencompute.org/wiki/Networking/SpecsAndDesigns

http://www.opencompute.org/wiki/Networking/SpecsAndDesigns


Wedge 100B



Wedge  100B Ser ies
Akin Koyuncuogu, Barefoot Networks



Barefoot Tofino™

• 6.5 Tb/s P4-programmable Ethernet Switch

• Port Configurations
• 65x100GE/40GE

• 130x50GE

• 260x10/25GE

• Programmable Packet Processing Pipeline
• switch.p4 forwarding plane program

• CPU Interface
• PCIe Gen3 x4

Copyright 2017 © Barefoot Networks, Inc. All Rights Reserved. 53
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Forwarding Plane 
P4 Program 
(switch.p4)

Barefoot
Compiler

& Dev. Tools

54

Barefoot Capilano™ SDE

Barefoot Tofino ASICs

Chip Driver

Protocol-independent API

Auto-generated API

Control Plane Programs (SONiC, FBOSS, …)

Tofino 
Model

P4 
Behavioral 

Model

switchAPI

SAI Packet Test Fram
ew

o
rk
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Wedge 100BF-32X

Copyright 2017 © Barefoot Networks, Inc. All Rights Reserved. 55



Wedge 100 Wedge 100BF-32X

Copyright 2017 © Barefoot Networks, Inc. All Rights Reserved. 56



Wedge 100BF-65X

Copyright 2017 © Barefoot Networks, Inc. All Rights Reserved. 57



CPU, BMC, Platform Software

• CPU
• Modular COM Express Type 6

• PCIe Gen2/3 x4

• Intel Xeon D-1517
• 4 Core@2.2GHz

• 8GB DDR4 SDRAM

• 128GB M.2 SSD

• BMC
• ASPEED AST1250A1-GP

• 400MHz

• Platform Software
• OpenBMC

• ONIE

• ONL

• Debian

Copyright 2017 © Barefoot Networks, Inc. All Rights Reserved. 58



Wedge 100B Series – A Summary

• Two platforms
• Wedge 100BF-32X - 1RU 32x100GE
• Wedge 100BF-65X - 2RU 65x100GE

• Derived from Wedge 100

• Includes several cost and quality enhancements 

• User-programmable forwarding plane using P4, Tofino & Capilano

• Includes the World’s Fastest and Fully Programmable Ethernet Switch ASIC.

Copyright 2017 © Barefoot Networks, Inc. All Rights Reserved. 59

Wedge100BF-65X

Wedge100BF-32X
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Wedge  100C
Alik Fishman, Cavium



Wedge 100C
Highlights
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Wedge 100C
Placement & Layout

	

	

	

Top View
Front Panel View

Rear Panel View



Wedge 100C
Block Diagram

	
19-in Standard & 21-in OpenRack SKUs are available: share the same main board PCB



Wedge 100C
Complete HW Design Contribution
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http://www.opencompute.org/wiki/Networking/SpecsAndDesigns


Wedge 100C
Value Proposition
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Placement of Temperature Sensors in Wedge 100S
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QSFP28 100G to QSFP28 100G Cable

QSFP28 100G

All 4 lanes used

QSFP28 100G

All 4 lanes used

Four lanes, QSFP28 at both ends 

25Gbps per lane



QSFP28 100G to 2x QSFP28 50G Cable

Facebook 100G to 2x50G Y Cable Pinout 

Diagram 
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QSFP28 100G to 4x SFP28 25G Cable
•

•

•

Four SFP28 25G 

header, each SFP28 

supports 

25Gbps single lane
QSFP28 100G

All 4 lanes used


