Compute Project

Facebook — Wedge100S
32X100GE Top of Rack Switch

Authors:
ZhipingYao,Network HardwareEngineer,Facebook
Xu Wang, Hardware Engineer, Facebook



OPEN

Compute Project

1. Revision History

Date Version Author Description

09/16/2015 | 0.0 ZhipingYao | Hardware specification update for DVT release. COM-
e CPU information is added.

01/23/2016 | 0.1 ZhipingYao | Initial OCP revision

01/31/2016 | 0.2 ZhipingYao | Add CPLD register definition,add Open Rack bus bar
pass-through card section

02/10/2016 | 0.3 ZhipingYao | Clean upall table, figure caption, add O0OB
description

03/09/2016 | 0.4 ZhipingYao | Updatelicense to OCPHL-R for now

07/26/2016 | 0.9 ZhipingYao | Change few pictures, update optic transceiver and
DAC cable section, add LED scheme, update license
to OCPHL-P

09/14/2016 | 1.0 XuWang Added RackMon and JayBox GPIO connector pinout
definition.

11/21/2016 | 1.1 XuWang Modified for Wedge100S

01/03/2016 | 1.2 XuWang 1. Updated photos and 3D renderings of

Wedge100S
2. Updated Wedge100S power measurement
data
1/25/2017 | 1.3 Bryan Accepted tracked changes to-date.
Rothwell

Ensured that styleswere applied across all headings.
Reviewed for typos and formatting errors.

January 25, 2017




Open Compute Project Wedge100S 32x100GE TOR Switch specification

© 2016 Facebook.

As of July 26, 2016, the following persons or entities have made this Specification available under the Open
Compute Project Hardware License (Permissive) Version 1.0 (OCPHL-P), which is available at
http://www.opencompute.org/community/get-involved/spec-submission-process/.

Facebook, Inc.

Your use of this Specification may be subject to other third party rights. THIS SPECIFICATION IS PROVIDED
"ASIS." The contributorsexpressly disclaim any warranties (express, implied, or otherwise), including implied
warranties of merchantability, non-infringement, fitness for a particular purpose, or title, related to the
Specification. The Specification implementer and user assume the entire risk as to implementing or
otherwise using the Specification. IN NO EVENT WILL ANY PARTY BE LIABLE TO ANY OTHER PARTY FOR LOST
PROFITS OR ANY FORM OF INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY
CHARACTER FROM ANY CAUSES OF ACTION OF ANY KIND WITH RESPECT TO THIS SPECIFICATION ORITS
GOVERNING AGREEMENT, WHETHER BASED ON BREACH OF CONTRACT, TORT (INCLUDING NEGLIGENCE), OR
OTHERWISE, AND WHETHER ORNOT THE OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

http://opencompute.org 3


http://www.opencompute.org/community/get-involved/spec-submission-process/

OPEN

Compute Project
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4. Overview

Thisdocumentdescribes the technical specificationsofthe Wedge1o0S Top of Rack/Leaf
switch designed by Facebook. The Wedge100Sis a costoptimizedswitch designfocused
onTopofRackdeploymentswhichsupport 10GE/25GE/40GE/50GE/100GE server
connectivityand providing 100GE uplinksto the aggregationlayer ofthe network.

The Wedge100S switchsupportsthirty-two QSFP28 portsthateach can operateat 4x10G
or 4x25G with QSFP28-4xSFP28 break out cables, 2x50G with QSFP28-2xQSFP28 breakout
cables, 40G with standard QSFP+optics/DAC cables,and 100G with QSFP28 optics/DAC
cables.

The Wedge100S systemuses Broadcom BCM56960 (a.k.aTomahawk) SwitchChip which
cansupport32x100GE ports.

Comparedwith Wedge100, Wereplaced theCOM-emodule for Intel Broadwell-DE
processor thatsupportsintel Trusted Execution Technology (TXT). We also addedsecure
bootsupporttothe OpenBMC.

4.1. Wedge100S Feature lists

Wedge100S major featuresare:
e OneBroadcom BCMs56960 (a.k.aTomahawk)SwitchASIC:
o 32falconSERDESblock supporting 128x25G SERDES ports
o0 32X100G,0r 64x50G,0r128x25G, 0r 32x40G,0r 128x10G
o 25Gserdescanbeconfiguredtoworkatlower10Gspeed
o PCleGen2x4Lanecontrolinterface

e COM-eCPUmodule
o Intel® Broadwell-DE™ processorD1508,14nm process node
DualCore,2.20GHz Base,2.60GHz Turbo
TDP 25W
Lastlevel cache3MB (for DualCore)
Supportintel® Hyper-Threading technology
Supportintel® Trusted ExecutionTechnology
o 8GBDDR4SODIMM withECC

e NetworklInterface
o 32QSFP28interface
o EachQSFP28portcanbeconfiguredinto1x100Gmode,or2x50G mode, or
4x25G mode, or 1x40G mode, or 4x10G mode.
e Frontpanelmanagementanddebuginterface
o 10/100/1000RJ45GBEOOB port
o RJ45consoleport
o Type-AUSB2port
o Facebookproprietary14-pindebugconnector
e RackMonitoriInterface
o SupportFacebookRack Monitorinterfaceonrearpanel
o 3RJ45portsareused for OpenRackV2Rack Monitorfunction.
o 1RJ45portisusedfor)ayBoxGPIO.
e Fantray
o Five 4gommxsémmCR fan-trayonrear panel
o Screw-lessdesign

o O O O O
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o Power
o DualredundantPSU
o SupportOpenRackV2busbarinputbyusingpowerpassthroughcardand
21-inadaptor
e Transceiverand DAC cables
o DACcable
= (QSFP28toQSFP28DACcable,1M,2M,3M

= QSFP28todualQSFP28DAC cable,a.k.aY-cable,1M,2M,3M.
Facebook proprietarycable
= QSFP28to4xSFP28fanoutDACcable,1M,2M,3M
o QSFP28optics
= 100G CWDM4optic

4.2. Wedge100S block diagram
Thefollowingfigureillustratesthe functional block diagram ofthe Wedge100S system.

020
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e e asfP2s.3
RIS RS232 m MicroServer - N~ P Zz;mm
Console SSD | <> saTA Tomahawk :
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Figure 1: Wedge100S Block Diagram

4.3.Wedge100S SKUs and Configurations
TheTwo SKUs aredefined for Wedge100S: Standard 19-inch SKU and Open Rack 21-inch
SKU.

e Standard 19-inchSKU:Wedge100S systemis poweredby hot-pluggablePSU,PSU
canbeACinput,orDC(56V)input.
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e OpenRack21-inch SKU:Wedge1o0SsystemisusedinOpenRackVz2,andis
powered by 12.5Vpower bar.

Both standard SKU and Open Rack SKUsharethesame main boardPCB.

4.3.1. Standard 19-inch SKU

RackMon 2x2 RJ45 interface
PSU #1

Fan_ctrl and RackMon card

COM-Express Fan_ctrl card cable
CPU module
M.2 128GByte SATA SSD

Air baffle
Wedge-100 main board

Tomahawk ASIC
QSFP28 ports

Type-A USB LED selection button and status LED

Facebook debug connector
1: BMC console
2: OOB Ethernet

Figure 3: Top View of Standard 19-inch SKU
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4.3.1. OpenRack21-inchSKU

Bus bar clip

OpenRack 12V DC power cable
adaptor
12V power pass-through
PSU filler card in PSU slot of 19-in
panel chassis

19-in chassis

OpenRack latch

Figure 4: Top View of Open Rack 21-inch SKU

5. Wedge100S Mechanical Specification

5.1. Dimension Requirements

Wedge1o0S standardSKUis 1RU 19-in pizza box switch.Open Rack SKUis 1RU 21-in pizza
boxwhichcombinesstandard 19-inboxand 21-in OpenRack adaptor.Standard 19-in SKU
boxisplacedinside OpenRackadaptorand canreceive 12Vpower directly fromOpen
Rack powerbus bar.

5.1.1. Chassis

Feature Name Description Comment

Chassis width 440mm(17.327) Outer dimension
Chassis depth 507mm{19.977) Outer dimension
Chassis height 44mm (1.7327) Outer dimension

Table 1: Standard SKU Chassis Dimension

Feature Name Description Comment
Chassis width 534mm(21”) Outer dimension
Chassis depth 797.5mm(31.4”) Outer dimension
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| Chassis height | 46.3mm(1.82”) | Outer dimension
Table 2: Open Rack SKU Chassis Dimension

5.1.2. COM-ePCBDimension

Thefollowingtwo figures show the details of the COM-ePCBdimension.Itsdimensions
areasbelow:
e o9smm(L)x125mm(W)x2.o0mm(H)

COM-eCPUmodulecanbeusedindifferentplatformsandsystems.

INTEL CONFIDENTIAL

QHIX 140

USA
3543528100244

Figure 5: COM-e CPU Module Top View
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Themountingprofileofthe COM-emoduleonacarrierboardisshowninthefigure
below.
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lr___________________________________u
I
: COM-Express Module 13.8mm  8.0mm
— ST
e R, e o e — S T S S S S D S S S S S O . .. —
14.0mm f
I | f
Carrier Board
Figure 8: COM-e Module Mounting Profile
5.1.3. PSU

Wedge100S 19-in SKU canusethe following PSU from Bel PowerSolution:
e SPDFCBK-14G:ACinputPSU,750W
e SPDFCBK-15G:DCinputPSU,750W
e SPDFCBK-16G:DCinputPSU, 400W

POWER-ONE AGENCY LABEL
(ALSO INCLUDE WEE, EDUF
AND PB-FREE / ROHS LOGO)

— DETAIL A
> e O
o { l’::Q‘ \
m & )
’ )
. A
L 1=
SILKSCREEN —3
(REFER XEE 00307 00G)

2. Product must meet Power-One cosmetic standards accordind to UAP. 00054
2. General tolerances for form and postion according to ISO 2768-m.
1. Drawing is for notes and CTF dimensions only. Refer to individual CAD file for 3-D geomelry.

Al materials used, and frished part, must meet the requirements of e current RokS Directive
VEea lnm

: s B
FG DIMENSION DRAWING AT o co— -
SPDFCBK-15G - .

R e o
wﬂ"— ""““""”"IAsl 1:2 l% 1/1 | SPDFCBK-15G.FD  [001
Figure 9: PSU Mechanic Drawing

5.1.3.1. PSU output
Thefollowingtableshows theoutputratingsofPSU:
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Voltag | Curren
P B
Input Output | € t ower Ambient Temp Model
Vv ical Vi 12 62 750
ng?yczt\yplca VSB 33 3 o -5C~55C SPDFCBK-15G
i Vi 12 00
ng?;zt\yplcal VSB 3.3 23 io -5C~55C SPDFCBK-16G
Vi 12 62 0
120/240Vac el = g 1(5) 5C~55C SPDFCBK-14G

Table 3: AC-PSU Output

14
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5.1.3.2. PSU output connector

vendor MPN notes
PSU side Tyco Electronics 2-1926736-2
Chassis side Tyco Electronics 2-1926733-5

Table 4: PSU Connectors

PSside:Tyco Electronics P/N:2-1926736-2
Chassisside:Tyco Electronics P/N:2-1926733-5

Right-Angle Receptacle

Part Number 2-1926733-5

Figure 10: PSU Output Connector

http://opencompute.org
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PSU output signals

Thefollowingtableshowsthesignaldefinitionofthe PSU.

Pin Signalname | 10 Description Amp per pin
1 PGND GND Power ground (return) 25
2 PGND GND Power ground (return) 25
3 PGND GND Power ground (return) 25
4 PGND GND Power ground (return) 25
5 PGND GND Power ground (return) 25
6 Vi PWR 12VVDC main output 25
7 Vi PWR 12V VDCmain output 25
8 Vi PWR 12V VDCmain output 25
9 Vi PWR 12V VDCmain output 25
10 Vi PWR 12V VDCmain output 25
A1 VSB PWR Standby positive output (+3.3V)
B1i VSB PWR Standby positive output (+3.3V)
1 VSB PWR Standby positive output (+3.3V)
D1 VSB PWR Standby positive output (+3.3V)
Ei VSB PWR Standby positive output (+3.3V)
A2 SGND GND Signal ground (return)
B2 SGND GND Signal ground (return)
(6] nc No connect
D2 nc No connect
E2 nc No connect
L T P S
B3 nc No connect
o] SDA Inout I2Cdatasignal line
D3 V1_SENSE_R Main output negative sense
E3 V1_SENSE Main output positivesense
A4 SCL In 12C clock signal line
B4 PSON PSU ON inputconnect (reference to A2/B2)
C4 SMB_ALERT | Out SMB alert signal output
D4 ISHARE Current share signal
E4 INPUT_OK Out DCinputOK signal, Active High
Ag Ao In Address 0
Bs nc No connect
Cs PWOK Out Power OK signal output, Active High
Ds A1 In Address 1
Es PRESENT_L Out Power supply present
Table 5: PSU Output Signals
5.1.3.4. PSU I2C address

PS_A1and PS_Aosignalsareusedtosetl2CaddressofPSU.

16
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PS_A1 PS_Ao PSU_ID (MUC) Address EEPROM Address
0 0 0X58 0X50
0 1 0X59 0X51
1 0 OX5A 0X52
1 1 0x5B 0X53

OnWedge100S,indefault PS_Aois pull-up,PS_A1is pull-down,so the PSU12Cshouldbe

Table 6: PowerOne PSU I2C Address

0x59 for MCU,and oxs1for PSUEEPROM.

http://opencompute.org
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5.1.4. Power Pass-through Card for Open Rack

In ordertosupport OCPV2rack powerbus12Vinput,Powerpass-through cardis needed
to provide powerto 19-inWedge100S fromOpen Rack V2 busbar.

Power passthrough card is the same form factor as PSU

OCP power cable

Power
connector to
passthrough
card input
12V bus bar power k 12V power to
input connector wedge-100
Bus bar clip : y main board

Figure 11: OCP Power Pass-through Card

Power pass-through carduses similar mechanicas ACPSU,and can be plugged into PSU
slot.Theinputofpower pass-through moduleis12V DCcable,which can connectto bus
barvia OCP busbarclip. The following figureshows the blockdiagramofthe power

pass-throughcard.

Bus Bar
Power Input MOSFET > MOSFET NN P Power Output
I
HGATE DGATE Sense+ Sense- Sense+ Sense-
EEPROM LTC4364 LTC4151
- T ? > 12C_PSU_SCL
- P 12C_PSU_SDA

Figure 12: Open Rack Bus Bar Power Pass-through Card Architecture

Power pass-through cardsupportthe following features
e 12Vinputupto60A
e HotswapcontrollerLTC4364supporting hotswap,andORingfunction.

18
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e CurrentsensedevicelLTC4151for CPUtoaccesscurrentinformationto know total
power consumptionofthe Wedge100S system

e 2Kbinventory EEPROM

12C Device 12C Address note
LTC4151 O0X6F Current sensing chip
EEPROM 0X54 EEPROM is used for inventory information

Table 7: Pass-through Module 12C Address

LTC415112Cdeviceaddressisdecided by theexternal pinA1andAo status.12Caddress of
LTC4151is0x6F,0or110_1111in binary format.

5.1.5. Fan tray

Wedge1o00S fan-trayusesone counter-rotatingfanandis designed to supportskew-less

operation.

Figure 13: Wedge100S Fan-tray

Fantray use DeltaCounter-rotatingfan GFBo412EHS-DA06

Item Description
Rated voltage 12VDC
Operating voltage 10.8~12.6 VDC
Inputcurrent 1.40A,1.68A Max

Safety Current on label:1.82A
Input power 16.80W, Max 20.16W
speed Front 16000, Rear 15400 RPM +/-10%
Max Air flow at zero static 66.824 mmH20, Min 54.127 mmH20
pressure 2.63InchH20, Min 2.1311nchH20
acoustic 64.5dB-A

http://opencompute.org
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Lead Wire

Front Fan

Black Wire Negative ()

Red Wire Positive (+)

Yellow wire frequency (-FOO)
Blue wire speed control (-PWM)

Rear Fan

grey Wire Negative (-)

brown Wire Positive (+)

white wire frequency (-FOO)
green wire speed control (-PWM)

8. P & Q CURVE:

Table 8: Fan Specification

g, [~ &g
o3 =~
=
o sr-—t---t--{ -1l _—4
=
. — -
oo w | T T T T T T\ T I T T 1 T 1 1T 7
=<
— e ——le—
-
~ - =
==
= [ - 'S S . " ——
—_— o
o\
~ e = _ | e N
=
w
R T
=
= L. =
= =
= = 1.05
o [3}] P
= = | I L I ! | | (M3/MIN.)
5 E
= 8.75 17.5 26.25 35.0
= E 4.375 13.125 21.875 30.625 (CFM)
AIR FLOW [ >
+ TEST CONDITION: INPUT VOLTAGE — — — OPERATION VOLTAGE
TEMPERATURE ROOM TEMPERATURE

HUMIDITY 65%RH

Figure 14: PQ Curve of CR Fan GFB0412EHS-DA06
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5.2. Wedge100S placement and layout

5.2.1. Wedge1o0Stop view

Thefollowing pictureisthetopview of Wedge100S.

RackMon 2<2 R M5 interface

) i Fan-tray
PSU#1 l PSU &2
. Fzn_ctd =nd RackMon card
COM-Express Fan_ctrl card cable
CPU module

: M.2 122GByte SATASSD

Ar baffle =
It
'a . Wedge 100 main board

Tomzhawk ASIC

QSFP28 ports

Type-A USBE LED sdection button and status LED

Facebook debug comnedctor
1: BMC console

2: 00B Ethernat

Figure 15: Wedge100S TOP View

5.2.2. Wedge1oo0Sfront panel view

Frontpanel of Wedge1ooShasthefollowinginterfaces:
e 32QSFP28ports

RJ4500BEthernetinterface

RJ45RS232consoleinterface

USB2 Type-Ainterface

Facebook 14-pindebugheader

Recessed pushbuttonreset

Two System LEDs

LED pushbutton

Figure 16: Front Panel View of Wedge100S

5.2.3. WedgeiooSrear panel view

Rear panelof Wedge1ooShas thefollowinginterfaces:
e PSUACinlet, leftandright

http://opencompute.org 21
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3 RackMonRJ45interface
1RackMon GPIOinterface

5 fan-tray
ol IS

Figure 17: Rear Panel View of Wedge100S
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6. Wedge100S Thermal Specification

6.1.System Airflow or Volumetric Flow

Theunitofairflow (orvolumetricflow)usedforthis specificationis CFM (cubic feet per
minute). Themaximum allowable airflowper Wattin thesystemmustbe0.16 CFM.The

desired airflow per wattiso.1 CFMorlowerinthesystematthe meantemperature(plus
orminusstandarddeviation).

6.2. Operational Ambient Temperatures

Theoperationalambienttemperatures for Wedge1ooSare:
e 0°Cto35°C,normaloperation with 55°Ccase-temperature QSFP28 optics
e 0°Cto45°Cnormaloperation with7o°Ccase-temperatureQSFP28 optics

6.3.Thermal Margin

Thethermalmarginis thedifference betweenthe maximumtheoretical safe
temperatureandtheactual temperature.The minimums% thermalmarginin Tjunction /
Tcaseorbothisallowed forevery componentonthecard.Thestabilized/ operational
targettemperature foreverycomponentonthecardshouldbeatleast8%belowits
maximum theoretical safetemperature.

6.4.Separate air channel design for PSU

Thefan usedinsidePSUis much less powerful than system CR fan,each PSU need
dedicated airchannelto separate mainair flow channelfromtwo PSU air channel. Metal

air baffleisrecommended to use.Propermethodsneedto beimplemented toisolate the
airchannelas much as possible.

6.5. Tomahawk Heat Sink Requirements

Tomahawk consumes about170W under typical condition,and 192W underworst

scenario.ltisrequired forTomahawk to useadvanced heatsink to support 192W
operationofTomahawk.The heatsinkcould be thefollowingdesign:

e Solderfindesign
e Aluminabasewithembeddedcopperheat-pipe. 4 heat-pipedesignis

recommended.
e Properheatsinkmountingdesign to avoid tiltingofheatsinkduring shock and

vibration

BCM56960 Thermal Spec Max Note

Power dissipation (P) 192 W

Max Junction temperature (Tj) 110C

Max Ambient temperature {Ta) 50C

Max calculated thermal resistance 0.31C/W (Tj-Ta)/P = 60/192=0.31

Table 9: Tomahawk(BCM56960) Thermal Specification
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6.6. Temperature Sensors

Wedge1o00S mainboardand fan-tray boardneedto providemultiple temperature
sensorsfortheCPUto knowthethermalstatusofthesystem.The followingspotsare
criticalforthermal policy and better to placesensorson thefollowingspots:

e LeftPSUairinleton mainboard.

e RightPSUairinleton mainboard

e ThemiddlepointbetweenFrontpaneland Tomahawk

e Themiddlepointbetween Tomahawkand COM-e CPUmodule
e twosensorsonfancontrolboard

Additionally,over-temperature thresholds are configurable and an alert mechanismis
provided toenablethermalshutdownand/oranincreaseinairflow.Thesensorsare
accurateto+/-2C.

Theambienttemperaturesensor usesTMPy5 fromTexas Instruments oran equivalent
partfromothervendors.Itsl2Caddress can besettoox98to ox9F.8 TMP75temperature
sensorscanshareonel2Cbus.5 TMP75are used in Wedge100S main board,and 2 TMP75
sensorsareusedon fan control card.

U5 U3
m u10
U151
ul2 U152
U1l

v % Lty
L : ul &
L |
LLL i

Figure 18: Temperature Sensor Placement

Temperaturesensors provideamechanismto provide thermal alertsand over
temperature notifications.The BMCon baseboardmustbe abletoreceivethesealertsin
atimely fashiontoallow the system totakeactionquickly.Thel2Calertsignalmustbe
used.Insomecases,anover temperature condition may occur which forces Wedge100S
to power-offimmediately. This conditionmustbeloggedbeforeshutdown.
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7. Wedge100S Main Board Electrical Specification

7.1. BCM56960 Switch ASIC Port Mapping

Wedge1o0S gsfp28portsarenumbered in thefollowingsequence.

QSFPO

|asFp2

QSFP4

QSFP8

|asFre

|asFP10

QSFP12 |QsFP14

QSFP16 |QsFP18

QSFP20 |QsFP22

QSFP24 |QSFP26

QsFP28 [QsFP30

QsFP1_ [QsFP3

QSFP5

lasFp7 | |asFrs

|asFP11

QSFP13|QsFP15

QsFP17 _|QsFP19

QSFP21 |QsFP23

QsFP25 [QsFP27

QSFP29 [QsFP31

Figure 19: QSFP Port Numbering

Thefollowingtableshowsthe Tomahawk SERDES port mappingto external signals.

PIN QSFP | QSFP Swapping QSFP
ASIC | NUM | PINNAME | NETNAME | Port CHANNEL | Details connector
U900 | AE45 | FCO_RDON | P1_RD- RX CH-1N
U900 | AE46 | FCO_RDOP | P1_RD+ RX CH-1P
U900 | AF48 | FCO_RDIN | P2_RD- RX CH-2N
U900 | AF49 | FCO_RDIP | P2_RD+ RX CH-2P
U900 | AG45 | FCO RD2N | P3_RD- RX CH-3N
U900 | AG46 | FCO_RD2P | P3_RD+ RX CH-3P
U900 | AH48 | FCO_RD3N | P4_RD- RX CH-4N
U900 | AH49 | FCO_RD3P | P4_RD+ Qspps | RXCH-4P
U900 | AH54 | FCO_TDON | P1_TD- TX CH-IN
U900 | AH53 | FCO_TDOP | P1_TD+ TX CH-1P
U900 | AG52 | FCO_TDIN | P2_TD- TX CH-2N
U900 | AG51 | FCO_TD1P | P2_TD+ TX CH-2P
U900 | AF54 | FCO_TD2N | P3_TD- TX CH-3N CONN-1
U900 | AF53 | FCO_TD2P | P3_TD+ TX CH-3P 12600
U900 | AE52 | FCO_TD3N | P4_TD- TX CH-4N
U900 | AE51 | FCO_TD3P | P4_TD+ TX CH-4P
U900 | AA45 | FC1_RDON | P5_RD- RX CH-1N
U900 | AA46 | FC1_RDOP | P5_RD+ RX CH-1P
U900 | AB48 | FC1_RDIN | P6_RD- RX CH-2N
U900 | AB49 | FC1_RD1P | P6_RD+ RX CH-2P
U900 | AC45 | FC1_RD2N | P7_RD- QSFP4 | RX CH-3N
U900 | AC46 | FC1_RD2P | P7_RD+ RX CH-3P
U900 | AD48 | FC1_RD3N | P8_RD- RX CH-4N
U900 | AD49 | FC1_RD3P | P8_RD+ RX CH-4P
U900 | AD54 | FC1_TDON | P5_TD- TX CH-IN
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U900 | AD53 | FC1_TDOP | P5_TD+ TX CH-1P
U900 | AC52 | FC1_TDIN | P6_TD- TX CH-2N
U900 | AC51 | FC1_TDIP | P6_TD+ TX CH-2P
U900 | AB54 | FC1_TD2N | P7_TD- TX CH-3N
U900 | AB53 | FC1.TD2P | P7_TD+ TX CH-3P
U900 | AA52 | FC1.TD3N | P8_TD- TX CH-4N
U900 | AA51 | FC1_TD3P | P8_TD+ TX CH-4P
U900 | U45 | FC2_RDON | P9_RD- RX CH-1N
U900 | U46 | FC2_RDOP | P9_RD+ RX CH-1P
U900 | V48 | FC2_RDIN | P10 _RD- RX CH-2N
U900 |Vv49 |FC2_RDIP | P10 _RD+ RX CH-2P
U900 | w45 | FC2_RD2N | P11 RD- RX CH-3N
U900 | W46 | FC2_RD2P | P11 _RD+ RX CH-3P
U900 | Y48 | FC2_RD3N | P12 RD- RX CH-4N
U900 | Y49 | FC2_RD3P | P12 _RD+ RX CH-4P
U900 |Y54 | FC2_TDON | P9 _TD- QFP7 XN
U900 | Y53 | FC2_TDOP | P9_TD+ TX CH-1P
U900 |Ws2 | FC2_TDIN | P10 TD- TX CH-2N
U900 | wsi |Fc2_TDIP | P10 _TD+ TX CH-2P
U900 |Vvs4 | FC2_TD2N | P11 TD- TX CH-3N
U900 | V53 | FC2_TD2P | P11_TD+ TX CH-3P
U900 |US2 | FC2_TD3N | P12_TD- TX CH-4N
U900 | U51 | FC2_TD3P | P12_TD+ TX CH-4P
[ I I I R D
U900 | N45 | FC3_RDON | P13 RD- RX CH-1N
U900 | N46 | FC3_RDOP | P13 RD+ RX CH-1P
U900 | P48 | FC3_RDIN | P14 RD- RX CH-2N
U900 | P49 | FC3_RDIP | P14 _RD+ RX CH-2P
U900 | R45 | FC3_RD2N | P15_RD- RX CH-3N
U900 | R46 | FC3_RD2P | P15 _RD+ RX CH-3P
U900 | T48 | FC3_RD3N | P16_RD- RX CH-4N
U900 | T49 | FC3_RD3P | P16_RD+ cpg | RXCH-4P
U900 | T54 | FC3_TDON | P13 TD- QSFPe e chaN
U900 |T53 | FC3_TDOP | P13 TD+ TX CH-1P
U900 |R52 | FC3_TDIN | P14 TD- TX CH-2N
U900 | RS51 | FC3_TDIP | P14 TD+ TX CH-2P
U900 | P54 | FC3_TD2N | P15_TD- TX CH-3N
U900 | P53 | FC3_TD2P | P15 _TD+ TX CH-3P
U900 | N52 | FC3_TD3N | P16_TD- TX CH-4N
U900 | N51 | FC3_TD3P | P16_TD+ TX CH-4P
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U900 | F52 | FC4 RDON | P19 RD-
U900 | G52 | FC4 RDOP | P19 _RD+
U900 | J51 FC4 RDIN | P20_RD-
U900 | K51 | FC4_RDIP | P20 _RD+
U900 | F50 | FC4_ RD2N | P17_RD-
U900 | G50 | FC4_ RD2P | P17_RD+
U900 | J49 FC4 RD3N | P18_RD-
U900 | K49 | FCc4 RD3P | P18 RD+
U900 |[B52 | FC4_TDON | P17 TD-
U900 | A52 | FC4_TDOP | P17_TD+
U900 | D51 | FC4_TDIN | P18_TD-
U900 |C51 | FC4_TDIP | P18 TD+
U900 |B50 | FC4_TD2N | P19_TD-
U900 | AS0 | FC4_TD2P | P19_TD+
U0 | D49 |Fca_TD3N | P20 TD-
U900 |c49 |Fca TD3P | P20 TD+
U900 | K45 | FC5_RDON | P22 RD-
U900 | J45 FC5_RDOP | P22_RD+
U900 | G46 | FC5 RDIN | P21 RD-
U900 | F46 | FC5_RD1P | P21 _RD+
U900 | K47 | FC5 RD2N | P24 RD-
U900 | J47 FC5_RD2P | P24 RD+
U900 |G48 | FC5_RD3N | P23 RD-
U900 | F48 | FC5_RD3P | P23_RD+
U900 |c45 | FC5_TDON | P23 TD-
U900 | D45 | FC5_TDOP | P23_TD+
U900 |A46 | FC5_TDIN | P24 TD-
U900 | B46 | FC5 TDIP | P24 TD+
U900 |c47 |Fcs_TD2N | P21 TD-
U900 | D47 | FC5 TD2P | P21 TD+
U900 | A48 | FC5TD3N | P22 TD-
U900 | B48 | FC5 TD3P | P22 TD+
U900 | F44 | FC6_RDON | P27 RD-
U900 | Ga4 | FC6_RDOP | P27 RD+
U900 | J43 FC6_RDIN | P28 RD-
U900 | K43 | FC6_RD1P | P28 RD+
U900 | F42 | FC6_RD2N | P25 _RD-
US00 | G42 | FC6_RD2P | P25 RD+
U900 | J41 FC6_RD3N | P26_RD-
U900 | K41 | FC6_RD3P | P26 _RD+
U900 |B44 | FC6_TDON | P25 TD-

Wedge100S 32x100GE TOR Switch specification

QSFP9

QSFP8

QSFP11

RX CH-3N

RX CH-3P

RX CH-4N QSFP

o CHap CHANNELS

N SWAPPED
WITH IN THE

RX CH-1P QUAD

RX CH-2N

RX CH-2P

TX CH-1N

TX CH-1P

TX CH-2N

TX CH-2P

TX CH-3N

TX CH-3P

TX CH-4N

TX CH-4P

RX CH-2N

RX CH-2P

RX CH-1IN QSFP

S CHIP CHANNELS

SWAPPED

RX CH-aN WITH IN THE

RX CH-4P QUAD

RX CH-3N

RX CH-3P

TX CH-3N

TX CH-3P

TXCH-AN CH/C;;II:\IPELS

TX CH-4P SWAPPED

TXCH-IN | \wiTH IN THE

TX CH-1P QUAD

TX CH-2N

TX CH-2P

RX CH-3N

RX CH-3P

RX CH-4N QSFP

P CHANNELS

N SWAPPED
WITH IN THE

RX CH-1P QUAD

RX CH-2N

RX CH-2P

TX CH-1N
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U900 | A44 | FC6_TDOP | P25 TD+ TX CH-1P

U900 | D43 | FC6_TDIN | P26_TD- TX CH-2N

U900 | C43 | FC6_TDIP | P26 TD+ TX CH-2P

U900 | B42 | FC6_TD2N | P27 TD- TX CH-3N

U900 | A42 | FC6_TD2P | P27 TD+ TX CH-3P

U900 | D4l | FC6_TD3N | P28 TD- TX CH-4N

U900 | C4l | FC6_TD3P | P28 TD+ TX CH-4P

U900 | K37 | FC7_RDON | P29 RD- RX CH-1N

U900 |J37 | FC7_RDOP | P29 _RD+ RX CH-1P

U900 | G38 | FC7_RDIN | P30 RD- RX CH-2N

U900 | F38 | FC7_RDIP | P30_RD+ RX CH-2P

U900 | K39 | FC7 RD2N | P31 RD- RX CH-3N

U900 |J39 | FC7_RD2P | P31 _RD+ RX CH-3P

U900 | G40 | FC7 RD3N | P32 RD- RX CH-4N

U900 | F40 | FC7_RD3P | P32 RD+ RX CH-4P

Us00 | c37 | FcztooN | p3ito- | FP0 ke

U900 | D37 | FC7_TDOP | P31 TD+ TX CH-3P

U900 | A38 | FC7_TDIN | P32_TD- TX CH-4N Lol

U900 | B38 | FC7 TDIP | P32 TD+ TX CH-4P Sl LA

U900 | C39 | FC7TD2N | P29_TD- TX CH-IN > WAPPED
— - WITH IN THE

U900 | D39 | FC7 TD2P | P29 TD+ TX CH-1P QUAD

U900 | A40 | FC7_TD3N | P30_TD- TX CH-2N

U900 | B40 | FC7 TD3P | P30_TD+ TX CH-2P

U900 | K18 | FC8 RDON | P35 RD- RX CH-3N

U900 |J18 | FC8_RDOP | P35 RD+ RX CH-3P

U90 | G17 | FC8 RDIN | P36_RD- RX CH-4N QSFP

U900 | F17 | FC8_RDIP | P36 _RD+ RX CH-4P Sl
S = SWAPPED

U900 | K16 | FC8_RD2N | P33_RD- RXCHIN | \uirs i THE

U900 |J16 | FC8_RD2P | P33 RD+ RX CH-1P QUAD

U900 | GI5 | FC8_RD3N | P34 RD- RX CH-2N

U900 [F15 [ FCBRD3P | P34RD+ | \coono [RXCH-2P

U900 | C18 | FC8_TDON | P33_TD- TX CH-1N

U900 | D18 | FC8 TDOP | P33 TD+ TX CH-1P

U900 | Al7 | FC8 TDIN | P34 TD- TX CH-2N

U900 |B17 | FC8 TD1P | P34 TD+ TX CH-2P

U900 | C16 | FC8 TD2N | P35 TD- TX CH-3N

U900 | D16 | FC8_TD2P | P35 TD+ TX CH-3P

U900 | Al5 | FC8 TD3N | P36_TD- TX CH-4N

U900 | B15 | FC8_TD3P | P36_TD+ TX CH-4P
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U900 | F11 | FC9_RDON | P38 RD-
U900 | Gl1 | FC9_RDOP | P38 RD+
U900 | J12 FC9_RDIN | P37_RD-
U900 | K12 | FC9_RDIP | P37 _RD+
U900 | F13 | FC9_RD2N | P40_RD-
U900 | G13 | FC9_RD2P | P40 _RD+
U900 | J14 FC9 RD3N | P39_RD-
U900 | K14 | FC9 RD3P | P39 RD+
U900 |B11 | FC9_TDON | P39 TD-
U900 | A1l | FC9_TDOP | P39_TD+
U900 | D12 | FC9_TDIN | P40_TD-
U900 |C12 | FC9_TDIP | P40_TD+
U900 | B13 | FC9_TD2N | P37_TD-
U900 |A13 | Fco TD2P | P37 TD+
U900 | D14 | FC9_TD3N | P38 TD-
U900 |C14 | FC9 TD3P | P38 TD+
U900 | K10 | FC10_ RDON | P43 _RD-
U900 | J10 FC10 RDOP | P43 _RD+
U900 | G9 FC10_ RDIN | P44 _RD-
U900 | F9 FC10 RD1P | P44 _RD+
U900 | K8 FC10 RD2N | P41_RD-
ugoo | J8 FC10 RD2P | P41 _RD+
U900 | G7 FC10_ RD3N | P42_RD-
U900 | F7 FC10_ RD3P | P42_RD+
U900 | C10 | FC10_TDON | P41_TD-
U900 | D10 | FCc10 TDOP | P41 _TD+
U900 | A9 FC10_TDIN | P42_TD-
U900 | B9 FC10_TD1P | P42_TD+
U900 | c8 FC10_TD2N | P43_TD-
U900 | DS FC10_TD2P | P43 _TD+
U900 | A7 FC10_TD3N | P44 _TD-
U900 | B7 FC10_TD3P | P44 _TD+
U900 | F3 FC11_RDON | P45 _RD-
U900 | G3 FC11_RDOP | P45 _RD+
ugo0 | J4 FC11_RDIN | P46 _RD-
U900 | K4 FC11_RD1P | P46 _RD+
U900 | F5 FC11_RD2N | P47_RD-
U900 | G5 FC11_RD2P | P47 _RD+
U900 | J6 FC11_RD3N | P48 _RD-
U900 | K6 FC11_RD3P | P48 RD+
U900 | B3 FC11_TDON | P47_TD-

Wedge100S 32x100GE TOR Switch specification

QSFP12

QSFP15

QSFP14

RX CH-2N

RX CH-2P

RX CH-1N

RX CH-1P

RX CH-4N

RX CH-4P

RX CH-3N

RX CH-3P

QSFP
CHANNELS
SWAPPED

WITH IN THE
QUAD

TX CH-3N

TX CH-3P

TX CH-4N

TX CH-4P

TX CH-1N

TX CH-1P

TX CH-2N

TX CH-2P

RX CH-3N

RX CH-3P

RX CH-4N

RX CH-4P

RX CH-1N

RX CH-1P

RX CH-2N

RX CH-2P

QSFP
CHANNELS
SWAPPED

WITH IN THE
QUAD

QSFP
CHANNELS
SWAPPED

WITH IN THE
QUAD

TX CH-1IN

TX CH-1P

TX CH-2N

TX CH-2P

TX CH-3N

TX CH-3P

TX CH-4N

TX CH-4P

RX CH-1N

RX CH-1P

RX CH-2N

RX CH-2P

RX CH-3N

RX CH-3P

RX CH-4N

RX CH-4P

TX CH-3N
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U900 | A3 FC11_TDOP | P47_TD+ TX CH-3P

U900 | D4 FC11 TDIN | P48_TD- TX CH-4N QSFP

U900 | C4 FC11_TD1P | P48_TD+ TX CH-4P CHANNELS

U900 | B5 FC11 TD2N | P45_TD- TX CH-1N SWAPPED

U900 | A5 FC11_TD2P | P45_TD+ TX CH-1P WITH IN THE

U900 | D6 FC11_TD3N | P46_TD- TX CH-2N QUAD

U900 | c6 FC11_TD3P | P46_TD+ TX CH-2P

U900 | N7 FC12_RDON | P51 RD- RX CH-3N

U900 | N6 FC12_RDOP | P51 _RD+ RX CH-3P

U900 | P10 | FC12_RDIN | P52_RD- RX CH-4N CHS;T\IPELS

" 3

Uo00 T &5 FCia RO | P FD- RGN SWAPPED
- — WITH IN THE

U900 | R6 FC12_RD2P | P49 _RD+ RX CH-1P QUAD

U900 | T10 | FC12_RD3N | P50_RD- RX CH-2N

U900 | 19 FCI2 RD3P | PSORD+ | (oo [ RXCH-2P

U900 | T3 FC12_TDON | P51_TD- TX CH-3N

Uooo | T4 FC12_TDOP | P51 TD+ TX CH-3P

U900 | R1 FC12 TDIN | P52 TD- TX CH-4N QSFP

U900 | R2 FC12_TD1P | P52 TD+ TX CH-4P EwANP'\F’,ELDS

U900 | P3 FC12_TD2N | P49_TD- TXCHAN | oo

Uo00 | P4 FC12_TD2P | P49_TD+ TX CH-1P QUAD

U900 | N1 FC12_TD3N | P50_TD- TX CH-2N

U900 | N2 FC12 TD3P | P50 _TD+ TX CH-2P

Usoo | U7 FC13_RDON | P55_RD- RX CH-3N

U900 | U6 FC13_RDOP | P55_RD+ RX CH-3P

U90 | V10 | FC13 RDIN | P56_RD- RX CH-4N QSFP

U900 | V9 FC13_RD1P | P56 _RD+ RX CH-4P Sl
= = SWAPPED

U900 | W7 | FC13_RD2N | P53_RD- RXCH-IN | e ThE

U900 | W6 | FC13_RD2P | P53 RD+ RX CH-1P QUAD

U900 | Y10 | FC13_RD3N | P54 RD- RX CH-2N

U0 | Y9 FC13_RD3P | P54 RD+ RX CH-2P

U900 | 3 FC13 TDON | P55 7D~ | > P18 Iy cran

U900 | Y4 FC13_TDOP | P55_TD+ TX CH-3P

U90 | W1 | FC13_TDIN | P56_TD- TX CH-4N CHS;T\IPELS

U900 | W2 | FC13_TD1P | P56_TD+ TX CH-4P CWAPPED

U900 | v3 FC13_TD2N | P53_TD- TXCH-IN |\ 1 THE

U0 | v4 FC13_TD2P | P53_TD+ TX CH-1P QUAD

U900 | Ul FC13_TD3N | P54_TD- TX CH-2N

U900 | U2 FC13_TD3P | P54_TD+ TX CH-2P
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U900 | AA7 | FC14 RDON | P59 RD- RX CH-3N

U900 | AA6 | FC14 RDOP | P59 _RD+ RX CH-3P

U900 | AB10 | FC14 RDIN | P60_RD- RX CH-4N QSFP

U900 | AB9 | FC14 RD1P | P60_RD+ RX CH-4P CHANNELS

U900 | AC7 | FC14_RD2N | P57 _RD- RX CH-1N S WAPPED
_ = WITH IN THE

U900 | AC6 | FC14 RD2P | P57 RD+ RX CH-1P QUAD

U900 | AD10 | FC14 RD3N | P58 RD- RX CH-2N

U0 [AD9 | FC14 RD3P | PS8 RD+ | oo [ RXCH2P

U900 | AD3 | FC14_TDON | P59_TD- TX CH-3N

U900 | AD4 | FC14 TDOP | P59 TD+ TX CH-3P

U900 | ACI | FC14 TDIN | P60_TD- TX CH-4N QSFP

U900 | ACZ | FC14 TDIP | P60_TD+ TX CH-4P CHANNELS
= = SWAPPED

U900 | AB3 | FC14 TD2N | P57 TD- TXCHIN | \oim 1 THE

U900 | AB4 | FC14 TD2P | P57 TD+ TX CH-1P QUAD

U900 | AAL | FC14 TD3N | P58 TD- TX CH-2N

U900 | AA2 | FC14_TD3P | P58 TD+ TX CH-2P

U900 | AE7 | FC15_RDON | P63_RD- RX CH-3N

U900 | AE6 | FC15 _RDOP | P63_RD+ RX CH-3P

U900 | AF10 | FC15_RDIN | P64 _RD- RX CH-4N Ll

U900 | AF9 | FC15 RDIP | P64 RD+ RX CH-4P (S}VI\/AANPI\ILIIEEII_DS

U900 | AG7 | FC15_RD2N | P61 RD- RXCHIN |\ e

U900 | AG6 | FC15 RD2P | P61 RD+ RX CH-1P QULD

U900 | AH10 | FC15_RD3N | P62 RD- RX CH-2N

US00 | AH9 | FCIS RD3P | P62 RD+ | . [ RXCH-2P

U900 | AH3 | FC15_TDON | P63_TD- TX CH-3N

U900 | AH4 | FC15_TDOP | P63_TD+ TX CH-3P

U90 | AGL | FC15_TDIN | P64_TD- TX CH-4N QSFP

U900 | AG2 | FC15_TD1P | P64 _TD+ TX CH-4P CHANNELS

U900 | AF3 | FC15_TD2N | P61 TD- TX CH-1N >WAPPED
— — WITH IN THE

U900 | AF4 | FC15_TD2P | P61 TD+ TX CH-1P QUAD

U900 | AEL | FC15 TD3N | P62_TD- TX CH-2N

U900 | AE2 | FC15_TD3P | P62 TD+ TX CH-2P

U900 | AN7 | FC16_RDON | P65_RD- RX CH-1N

U900 | AN6 | FC16_RDOP | P65 _RD+ RX CH-1P

U900 | AMI10 | FC16_RDIN | P66_RD- RX CH-2N

U900 | AM9 | FC16_RD1P | P66 _RD+ RX CH-2P

U900 | AL7 | FC16_RD2N | P67 RD- | QSFP21 | RX CH-3N cjosggl(; >

U900 | AL6 | FC16_RD2P | P67 RD+ RX CH-3P

U900 | AK10 | FC16_RD3N | P68 _RD- RX CH-4N

U900 | AK9 | FC16_RD3P | P68 _RD+ RX CH-4P

U900 | AK3 | FC16_TDON | P65_TD- TX CH-1N
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U900 | AK4 | FC16_TDOP | P65 _TD+ TX CH-1P
U90 | ALL | FC16_TDIN | P66_TD- TX CH-2N
U900 | AL2 | FC16_TD1P | P66_TD+ TX CH-2P
U90 | AM3 | FC16 TD2N | P67_TD- TX CH-3N
U900 | AM4 | FC16_TD2P | P67_TD+ TX CH-3P
U90 | AN1 | FC16 TD3N | P68_TD- TX CH-4N
U900 | AN2 | FC16_TD3P | P68_TD+ TX CH-4P
U900 | AR7 | FC17 RDON | P71 _RD- RX CH-3N
U900 | AR6 | FC17_RDOP | P71_RD+ RX CH-3P
U900 | AT1I0 | FC17_RDIN | P72 _RD- RX CH-4N QSFP
CHANNELS
U900 | AT9 | FC17_RD1P | P72_RD+ RX CH-4P
U900 | AU7 | FC17_RD2N | P69_RD RX CH-1N > WAPPED
= Skt - WITH IN THE
U900 | AU6 | FC17_RD2P | P69_RD+ RX CH-1P QUAD
U900 | AV10 | FC17 RD3N | P70_RD- RX CH-2N
U900 | AV9 | FC17_RD3P | P70_RD+ <rpop | RXCH-2P
U900 | Av3 | Fciz TooN | p7itD- | & TX CH-3N
U900 | AV4 | FC17_TDOP | P71 TD+ TX CH-3P
U900 | AUL | FC17_TDIN | P72_TD- TX CH-4N DI
= = CHANNELS
U900 | AU2 | FC17_TD1P | P72_TD+ TX CH-4P
U900 | AT3 | FC17_TD2N | P69 TD TX CH-1N > WAPPED
= Shindl _ WITH IN THE
U900 | AT4 | FC17_TD2P | P69 _TD+ TX CH-1P QUAD
U900 | ARl | FC17_TD3N | P70_TD- TX CH-2N
U90 | AR2 | FC17_TD3P | P70_TD+ TX CH-2P
U90 | AW7 | FC18 RDON | P75 RD- RX CH-3N
U900 | AW6 | FC18_RDOP | P75_RD+ RX CH-3P
U90 | AY10 | FC18 RDIN | P76_RD- RX CH-4N QSFP
CHANNELS
U900 | AYQ | FC18_RDIP | P76_RD+ RX CH-4P
900 C18_RD2 3 C > WAPPED
U BA7 | FCI8_RD2N | P73_RD- RXCH-IN |\ 1 THE
U900 | BA6 | FC18 RD2P | P73_RD+ RX CH-1P QUAD
U900 | BB10 | FC18 RD3N | P74 RD- RX CH-2N
U0 |BBY | FCI8 RD3P | P74 RD+ | (oo [ RXCH-2P
U900 | BB3 | FC18 TDON | P75_TD- TX CH-3N
U900 | BB4 | FC18 TDOP | P75_TD+ TX CH-3P
U900 | BA1 | FC18 _TDIN | P76_TD- TX CH-4N QSFP
US00 | BA2 | FC18_TDIP | P76 TD+ TX CH-4P CHANNELS
= = SWAPPED
U900 | AY3 | FC18 TD2N | P73_TD- TXCH-IN |\ 1 THE
U900 | AY4 | FC18 TD2P | P73_TD+ TX CH-1P QUAD
U900 | AW1 | FC18 TD3N | P74_TD- TX CH-2N
U900 | AW2 | FC18 TD3P | P74_TD+ TX CH-2P
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U%0 | BF4 | FC19 RDON | P8O RD- RX CH-4N

U900 | BE4 | FC19_RDOP | P8O_RD+ RX CH-4P

US00 | BJ3 | FC19 RDIN | P78 RD- RX CH-2N QSFP

U900 | BH3 | FC19_RD1P | P78 RD+ RX CH-2P CHANNELS

U900 | BF6 | FC19_RD2N | P79_RD- RX CH-3N SWAPPED
_ _ WITH IN THE

U900 | BE6 | FC19 RD2P | P79 RD+ RX CH-3P QUAD

U900 |BJ5 | FC19 RD3N | P77_RD- RX CH-1N

U0 | BH5 [ FC19 RD3P | P77.RD+ | copo | RXCH-IP

U900 | BN3 | FC19_TDON | P77_TD- TX CH-1N

U900 | BP3 | FC19 TDOP | P77_TD+ TX CH-1P

U900 | BLA | FC19_TDIN | P78_TD- TX CH-2N

U900 | BM4 | FC19 TD1P | P78 _TD+ TX CH-2P

U900 | BN5 | FC19_TD2N | P79_TD- TX CH-3N

U900 | BP5 | FC19 TD2P | P79 TD+ TX CH-3P

U900 |BL6 | FC19 TD3N | P80_TD- TX CH-4N

U90 | BM6 | FC19 TD3P | P80_TD+ TX CH-4P

U900 | BH9 | FC20_RDON | P81 _RD- RX CH-1N

U900 | BJ9 | FC20 RDOP | P81 RD+ RX CH-1P

U900 | BEIO | FC20_RDIN | P82_RD- RX CH-2N

U900 | BF10 | FC20 RD1P | P82 RD+ RX CH-2P

U900 | BH7 | FC20_RD2N | P83_RD- RX CH-3N

U900 | BJ7 | FC20 RD2P | P83 RD+ RX CH-3P

U900 | BES | FC20_RD3N | P84 RD- RX CH-4N

U900 | BFS | FC20 RD3P | P84 RD+ RX CH-4P

U900 | BMI0 | FC20 TDON | P83.TD- | 2> 72> [TX CH-3N

U900 | BLIO | FC20_TDOP | P83_TD+ TX CH-3P

U900 | BP9 | FC20 TDIN | P84 _TD- TX CH-4N QSEP

U900 | BNO | FC20_TDIP | P84 TD+ TX CH-4P CHANNELS

U900 | BM8 | FC20_TD2N | P81 TD- TX CH-1N > WAPPED
— — WITH IN THE

U900 | BL8 | FC20_TD2P | P81 _TD+ TX CH-1P QUAD

U900 | BP7 | FC20 TD3N | P82_TD- TX CH-2N

U900 | BN7 | FC20_TD3P | P82_TD+ TX CH-2P

U900 | BF12 | FC21_RDON | P88 _RD- RX CH-4N

U900 | BE12 | FC21 RDOP | P88 RD+ RX CH-4P

U900 | BJ11 | FC21_RDIN | P87_RD- RX CH-3N QSFP

U900 | BH11 | FC21_RDIP | P87 RD+ RX CH-3P (;HWAANP'\F')E?

US00 | BF14 | FC21RD2N | P86 RD- | QSFP24 [RXCH-2N | oo/ o

U900 | BE14 | FC21_RD2P | P86_RD+ RX CH-2P QUAD

U900 | BJ13 | FC21 _RD3N | P85_RD- RX CH-1N

U900 | BH13 | FC21_RD3P | P85 RD+ RX CH-1P

U900 | BN11 | FC21 _TDON | P85_TD- TX CH-1N
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U900 | BP11 | FC21 TDOP | P85 TD+ TX CH-1P

U900 | BL12 | FC21 TDIN | P86_TD- TX CH-2N

U900 | BM12 | FC21_TDIP | P86_TD+ TX CH-2P

U900 | BN13 | FC21 TD2N | P87_TD- TX CH-3N

U900 | BP13 | FC21 TD2P | P87 TD+ TX CH-3P

U900 | BL14 | FC21 TD3N | P88 TD- TX CH-4N

U900 | BM14 | FC21_TD3P | P88 _TD+ TX CH-4P

U900 | BH17 | FC22_RDON | P89 RD- RX CH-1N

U900 | BJ17 | FC22_RDOP | P89 _RD+ RX CH-1P

U900 | BEI8 | FC22 RDIN | P90_RD- RX CH-2N

U900 | BF18 | FC22_ RD1P | P90_RD+ RX CH-2P

U900 | BH15 | FC22 RD2N | P91 RD- RX CH-3N

U900 | BJ15 | FC22_RD2P | P91 _RD+ RX CH-3P

U900 | BEL6 | FC22 RD3N | P92 RD- RX CH-4N

U900 | BF16 | FC22_RD3P | P92 _RD+ RX CH-4P

U900 | BMI8 | Fc2z TooN | Po1 tD- | 7P X crHan

U900 | BL1I8 | FC22_TDOP | P91 TD+ TX CH-3P

U900 | BP17 | FC22 TDIN | P92_TD- TX CH-4N Lol

U900 | BN17 | FC22_TDIP | P92 TD+ TX CH-4P Sl LA

U900 | BM16 | FC22 TDZN | P89 TD- TX CH-IN > WAPPED
= - WITH IN THE

U900 | BL16 | FC22 TD2P | P89 TD+ TX CH-1P SR

U900 | BP15 | FC22_TD3N | P90_TD- TX CH-2N

U900 | BN15 | FC22 TD3P | P90 TD+ TX CH-2P

U900 | BF20 | FC23 RDON | P95 RD- RX CH-3N

U900 | BE20 | FC23_RDOP | P95_RD+ RX CH-3P

U900 | BJ19 | FC23 RDIN | P96_RD- RX CH-4N QSFP

U900 | BH19 | FC23_RD1P | P96 _RD+ RX CH-4P Sl
= = SWAPPED

U900 | BF22 | FC23_RD2N | P93_RD- RXCHIN | \uirs i THE

U900 | BE22 | FC23_RD2P | P93 RD+ RX CH-1P QUAD

U900 | BJ21 | FC23_RD3N | P94 RD- RX CH-2N

U900 [BH21 | FC23 RD3P | P9ARD+ | \coon o [ RXCH-2P

U900 | BN19 | FC23_TDON | P93_TD- TX CH-1N

U900 | BP19 | FC23_TDOP | P93_TD+ TX CH-1P

U900 | BL20 | FC23_TDIN | P94 TD- TX CH-2N

U900 | BM20 | FC23_TD1P | P94 TD+ TX CH-2P

U900 | BN21 | FC23_TD2N | P95 _TD- TX CH-3N

U900 | BP21 | FC23_TD2P | P95 TD+ TX CH-3P

U900 | BL22 | FC23_TD3N | P96_TD- TX CH-4N

U900 | BM22 | FC23_TD3P | P96_TD+ TX CH-4P
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U900 | BF35 | FC24 RDON | P97 RD-
U900 | BE35 | FC24 RDOP | P97 RD+

U900 | BJ36 | FC24 RDIN | P98 RD-

U900 | BH36 | FC24 RD1P | P98 _RD+

U900 | BF33 | FC24 RD2N | P99_RD-

U900 | BE33 | FC24_RD2P | P99_RD+

U900 | BJ34 | FC24 RD3N | P100_RD-
U900 | BH34 | FC24 RD3P | P100_RD+
U900 | BN36 | FC24 TDON | P99_TD-

U900 | BP36 | FC24 TDOP | P99 _TD+

U900 | BL35 | FC24_TDIN | P100_TD-
U900 | BM35 | FC24 TD1P | P100_TD+
U900 | BN34 | FC24_TD2N | P97_TD-

U900 | BP34 | FC24 TD2P | P97 TD+

U900 | BL33 | FC24 TD3N | P98_TD-

U900 | BM33 | FC24 TD3P | P98_TD+

U900 | BH38 | FC25_RDON | P104 RD-
U900 | BJ38 | FC25_RDOP | P104 RD+
U900 | BE37 [ FC25_RDIN | P103_RD-
U900 | BF37 | FC25 RD1P | P103_RD+
U900 | BH40 | FC25_RD2N | P102_RD-
U900 | BJAO | FC25 _RD2P | P102_RD+
U900 | BE39 | FC25_RD3N | P101_RD-
U900 | BF39 | FC25_RD3P | P101 _RD+
U900 | BM37 | FC25_TDON | P101_TD-
U900 | BL37 | FC25_TDOP | P101 TD+
U900 | BP38 | FC25_TDIN | P102_TD-
U900 | BN38 | FC25_TD1P | P102_TD+
U900 | BM39 | FC25_TD2N | P103_TD-
U900 | BL39 | FC25_TD2P | P103_TD+
U900 | BP40 | FC25_TD3N | P104_TD-
U900 | BN4O | FC25_TD3P | P104 _TD+
U900 | BF43 | FC26_RDON | P105_RD-
U900 | BE43 | FC26_RDOP | P105_RD+
U900 | BJ44 | FC26_RDIN | P106_RD-
U900 | BH44 | FC26_RD1P | P106_RD+
U900 | BF41 | FC26_RD2N | P107_RD-
U900 | BE41 | FC26_RD2P | P107_RD+
U900 | BJ42 | FC26_RD3N | P108_RD-
U900 | BH42 | FC26_RD3P | P108 RD+
U900 | BN44 | FC26_TDON | P107_TD-

Wedge100S 32x100GE TOR Switch specification

QSFP29

QSFP28

QSFP31

RX CH-1N

RX CH-1P

RX CH-2N

RX CH-2P

RX CH-3N

RX CH-3P

RX CH-4N

RX CH-4P

TX CH-3N

TX CH-3P

TX CH-4N

TX CH-4P

TX CH-1N

TX CH-1P

TX CH-2N

TX CH-2P

RX CH-4N

RX CH-4P

RX CH-3N

RX CH-3P

RX CH-2N

RX CH-2P

RX CH-1IN

RX CH-1P

QSFP
CHANNELS
SWAPPED

WITH IN THE
QUAD

QSFP
CHANNELS
SWAPPED

WITH IN THE
QUAD

TX CH-1IN

TX CH-1P

TX CH-2N

TX CH-2P

TX CH-3N

TX CH-3P

TX CH-4N

TX CH-4P

RX CH-1N

RX CH-1P

RX CH-2N

RX CH-2P

RX CH-3N

RX CH-3P

RX CH-4N

RX CH-4P

TX CH-3N
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U900 | BP44 | FC26 TDOP | P107 TD+ TX CH-3P

U900 | BL43 | FC26 TDIN | P108 TD- TX CH-4N QSFP

U900 BM43 | FC26_TD1P | P108 TD+ TX CH-4P CHANNELS

U900 | BN42 | FC26_TD2N | P105_TD- TX CH-1N SWAPPED

U900 | BP42 | FC26 TD2P | P105_TD+ TX CH-1P WITH IN THE

U900 | BL41 | FC26 _TD3N | P106_TD- TX CH-2N QUAD

U900 | BM41 | FC26 TD3P | P106_TD+ TX CH-2P

U900 | BH46 | FC27 RDON | P111 RD- RX CH-3N

U900 | BJ46 | FC27 RDOP | P111 RD+ RX CH-3P

U900 | BE45 | FC27 RDIN | P112 RD- RX CH-4N QSFP

U900 | BFA5 | FC27 RDIP | P112 RD+ RX CH-4P CHANNELS

U900 | BH48 | FC27 RD2N | P109_RD- RX CH-IN SWAPPED
— — WITH IN THE

U900 | BJ48 | FC27 RD2P | P109 RD+ RX CH-1P QUAD

U900 | BE4A7 | FC27 RD3N | P110 RD- RX CH-2N

US00 | BF47 | FC27_RD3P_| PTIORD+ | oo | RXCH-2P

U900 | BM45 | FC27 TDON | P109_TD- TX CH-IN

U900 | BL45 | FC27 TDOP | P109 TD+ TX CH-1P

U900 | BP46 | FC27 TDIN | P110 TD- TX CH-2N

U900 | BN46 | FC27 TDIP | P110 TD+ TX CH-2P

U900 | BM47 | FC27 TD2N | P111 TD- TX CH-3N

U900 | BL47 | FC27 TD2P | P111 TD+ TX CH-3P

U900 | BP48 | FC27 TD3N | P112 TD- TX CH-4N

U900 | BN48 | FC27 TD3P | P112_TD+ TX CH-4P

U900 | BF51 | FC28 RDON | P113 RD- RX CH-1IN

U900 | BES1 | FC28 RDOP | P113_RD+ RX CH-1P

U900 | BJ52 | FC28 RDIN | P114 RD- RX CH-2N

U900 | BH52 | FC28 RD1P | P114 RD+ RX CH-2P

U900 | BF49 | FC28 RD2N | P115 RD- RX CH-3N

U900 | BE49 | FC28 RD2P | P115 RD+ RX CH-3P

U900 | BJS0 | FC28 RD3N | P116_RD- RX CH-4N

U900 | BH50 | FC28 RD3P | P116_RD+ RX CH-4P

U900 | BNS2 | FC28 TDON | P115.TD- | "% [TX CH-3N

U900 | BP52 | FC28 TDOP | P115_TD+ TX CH-3P

U90 | BL51 | FC28 TDIN | P116 TD- TX CH-4N QSFP

U900 | BM51 | FC28_TD1P | P116_TD+ TX CH-4P Srl WS
= = SWAPPED

U900 | BN50 | FC28 TD2N | P113_TD- TXCH-IN |\ 1 THE

U900 | BPSO | FC28 TD2P | P113_TD+ TX CH-1P QUAD

U900 | BL49 | FC28 TD3N | P114 TD- TX CH-2N

U900 | BM49 | FC28 TD3P | P114 TD+ TX CH-2P
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U900 | AW45 | FC29 RDON | P118 RD-
U900 | AW46 | FC29 RDOP | P118 RD+
U900 | AY48 | FC29 RDIN | P117 RD-
U900 | AY49 | FC29 RD1P | P117_RD+
U900 | BA45 | FC29 RD2N | P120 RD-
U900 | BA46 | FC29 RD2P | P120 RD+
U900 | BB48 | FC29 RD3N | P119 RD-
U900 | BB49 | FC29 RD3P | P119 RD+
U900 | BB54 | FC29 TDON | P117_TD-
U900 | BB53 | FC29 TDOP | P117_TD+
U900 | BA52 | FC29 TDIN | P118 TD-
U900 | BA51 | FC29 TD1P | P118 TD+
U900 | AY54 | FC29 TD2N | P119 TD-
U900 | AY53 | FC29 TD2P | P119 TD+
U900 | AW52 | FC29 TD3N | P120 TD-
U900 | Aws1 | FC29 TD3P | P120 TD+
U900 | AR45 | FC30_RDON | P121 RD-
U900 | AR46 | FC30_RDOP | P121 RD+
U900 | AT48 | FC30_RDIN | P122_RD-
U900 | AT49 | FC30_RD1P | P122 RD+
U900 | AU45 | FC30_RD2N | P123 RD-
U900 | AU46 | FC30_RD2P | P123 RD+
U900 | Av48 | FC30_RD3N | P124 RD-
U900 | Av49 | FC30 RD3P | P124 RD+
U900 | Avs4 | FC30_TDON | P121_TD-
U900 | Av53 | FC30_TDOP | P121 TD+
U900 | AUS2 | FC30_TDIN | P122_TD-
U900 | AUS1 | FC30_TD1P | P122 TD+
U900 | AT54 | FC30_TD2N | P123_TD-
U900 | AT53 | FC30_TD2P | P123 TD+
U900 | AR52 | FC30_TD3N | P124 TD-
U900 | AR51 | FC30_TD3P | P124 TD+
U900 | AN45 | FC31_RDON | P127 RD-
U900 | AN46 | FC31_RDOP | P127 RD+
U900 | AM48 | FC31_RDIN | P128 RD-
U900 | AM49 | FC31_RD1P | P128 RD+
U900 | AL45 | FC31_RD2N | P125 RD-
U900 | AL46 | FC31_RD2P | P125 RD+
U900 | AK48 | FC31_RD3N | P126_RD-
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QSFPO

QSFP3

QSFP2

RX CH-2N

RX CH-2P

RX CH-1IN

RX CH-1P

RX CH-4N

RX CH-4P

RX CH-3N

RX CH-3P

QSFP
CHANNELS
SWAPPED

WITH IN THE
QUAD

TX CH-1IN

TX CH-1P

TX CH-2N

TX CH-2P

TX CH-3N

TX CH-3P

TX CH-4N

TX CH-4P

RX CH-1N

RX CH-1P

RX CH-2N

RX CH-2P

RX CH-3N

RX CH-3P

RX CH-4N

RX CH-4P

TX CH-1IN

TX CH-1P

TX CH-2N

TX CH-2P

TX CH-3N

TX CH-3P

TX CH-4N

TX CH-4P

RX CH-3N

RX CH-3P

RX CH-4N

RX CH-4P

RX CH-1N

RX CH-1P

RX CH-2N

QSFP
CHANNELS
SWAPPED

WITH IN THE
QUAD
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AK49 | FC31_RD3P | P126_RD+
AK54 | FC31_TDON | P127_TD-
AK53 | FC31_TDOP | P127 TD+
AL52 | FC31_TDIN | P128 TD-
AL51 | FC31_TD1P | P128 TD+
AMS4 | FC31_TD2N | P125_TD-
AMS3 | FC31_TD2P | P125 TD+
AN52 | FC31_TD3N | P126_TD-
AN51 | FC31_TD3P | P126_TD+

RX CH-2P

TX CH-3N

TX CH-3P

TX CH-4N

TX CH-4P -

Iﬁ g:ig CHANNELS
SWAPPED

TX CH-2N WITH IN THE

TX CH-2P QUAD

Table 10: Wedge100S Tomahawk Port Mapping
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7.2.PCle Bus

WeusefourPClelanes fromthe COM-e module to themain board,and theyare
connected totheTomahawk switchASICPCleinterface:

e PCleBuso:Lane[0:3],used by Tomahawk
PCleclockinputofTomahawkis driven by the PCle clock from the COM-e module.
Thereisalsoaninteli21oNICon the COM-e module thatisconnected by axiPClelinkto
the CPU.

7.3.USB bus

COM-eCPUisthe USBhost,USBhubUSB2513isusedtoconnect CPUto three USBslave
devices:

e FrontportType-AUSBport

e BMCUSBdeviceinterface

e (CP2112USB-I12Cbridge

UsB2513

Type-A USB

Y

uServer USB

A 4

BMC USB Slave

CP2112 ——» [2C_MAIN

Figure 20: Wedge100S USB Connections
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7.4. UART Connection

The following UARTinterfacesare provided:

Frontpanelconsoleinterface,RJ45connector

RackMon RS485 UART port, rearFacebookRackMonR]45connector
Debug UARTportin Facebookproprietary 14-pindebuginterface
On-board debug UART(if needed)

UART Connection

FBDBG_UART_TX
FBDBG_UART_RX

USRV_COM_UART

P Facebook

Debug
FBDBG_UART_SEL Connector

RS232 Transceiver is on Facebook Debug dongle

Rear Debug_UART

RS232 Rear Debug
Header

Console

IP_UART_O

IP_UART_1

IP_UART_2

IP_UART_3

BMC_UART_1
= = RackMon Board

BMC_UART 4

BMC_UART_5 Panel_UART

Console

BMC_UART_3

Figure 21: Wedge100S UART Connection

7.5.00B Ethernet Connection

Wedge1oo0S usesones-portSGMIlswitch as out-of-band controlinterface. The following
45portsareusedin Wedge100S:

BMCEthernetinterfaceviaBCM54616 PHY

BMCRGMIlIto BCM5387RGMIldirect connection(wiredbutnot used)
COM-eEthernetinterfaceviaBCM54616 PHY

Tomahawk Eagle Core 10G port usedas SGMIl port(wired andreserved for future)
FrontpanelportviaBCM54616 PHY
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MDI

BMC

Wedge100S 32x100GE TOR Switch specification

RGMII B2B
Reserved

Figure 22: Wedge100S OOB Ethernet Connections

RJ45

Front Panel OOB Port

http://opencompute.org
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7.6.12C Bus

Therearemultiplel2Cbuseson Wedge100S.The following diagram show the complete

[2Carchitecture of BMC.

PCA9534

Main Power

0x20 10 Expander

BMC

STBY Power

PANTHER_SRV_I2C
Micro usB

Main Power

12C_MAIN
»{ rcassas 1 [¢——> QsFP[01:8]_12C

MSERV_NIC_I2C Server

USB to BMC

Us8_lac Type-A USB GPIO

BMC_I2C_4

0x48+(N-1

BMC_I2C_A

BMC_I2C_B
0x3A  Power Sequencer

BMC_I2C_D

3
2

I
=

BRD_ID

0x51 64K EEPROM

0x52/0x5A

PSU_I2C 0x51/0x59

STBY Power

0x32

BMC_I2C_BRG

0x70

0x71

PCA9548 #3
0x72
o PCA9548 #4
0x73
PCA9548 #5

7 6| 5/4|3]21] 0f
PCA9535 #1

0x20

PCA9535 #2

0x21

»
| PCA9535 #3
0x22

b PCA9535 #4

0x23

0x24

PCA9535 #6

0x25

24C64 64K EEPROM

0x50

SLB9645

STBY Pawer

Figure 23: Wedge100S 12C Diagram

QSFP[9:16]_I2C

QSFP[17:24]_I12C

QSFP[25:32]_12C

QSFP[01:16]_LPMODE

QSFP[17:32]_LPMODE

QSFP[01:16]_PRSNT_N

QSFP[17:32]_PRSNT_N

QSFP[01:16]_INT_N

QSFP[17:32]_INT_N

> QSFP[01:16]_RST_N
» QSFP[17:32]_RST_N
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7.6.1.

Project

I12C Address
Thefollowingtableshowsthel2CdevicesofBMC:

Wedge100S 32x100GE TOR Switch specification

BMC 12C Space

12C

12C MUX Sub Dev . 12C
BMC I12C (PCA9548) R/idudxr Channel | # Sub-Device Addr Note
BMC_I2C_1 N/A N/A Direct #1 COM-e SMBus COM-e SMBus
N/A N/A Direct #1 DCDC #1 0x10 | IR3581,160A1.0VROV
) ] IR3584.50A
BMC_I2C_2 N/A N/A Direct #2 DC-DC #2 0X12 1.0V_ANALOG
N/A N/A Direct #3 DCDC #3 0X14 | IR3584,50A3.3V
BMC_12C_3 | N/A N/A | Direct | #1 | PWR1014A ox3A | Power sequencerand
monitor
BMC_I2C_4 N/A N/A Direct #1 TMP75 #1 ox48 | Temperature sensor #1
N/A N/A Direct #2 TMP75 #2 0X49 | Temperature sensor #2
N/A N/A Direct #3 TMP75 #3 0x4A | Temperature sensor #3
N/A N/A Direct #4 TMP75 #4 0x4B | Temperature sensor #4
N/A N/A Direct #5 TMP75 #5 0x4C | Temperature sensor #5
N/A N/A Direct #1 COM-e COM-e ECI2C
BMC_I2C_5 _
N/A N/A Direct #2 PCA9534 ox20 | 12C10 expander
BMC_I2C_6 N/A N/A Direct #1 USB Hub 0x2C | SM busof USB hub
N/A N/A Direct #1 PCF8574 ox3F | 12Cbusto USB hub
BMC_I2C_7 .
N/A N/A Direct #2 24C64 EEPROM | ox50 | 12Cbusto USB hub
PSU2 12Caddress for
#1 PSU #2 MCU OX5A PSU MCU
CHo: PSU # PSU2 I12Cadd f
2 2 12Caddress for
#2 | EEPROM 0X52 | psyy EEPROM
PSU1 12Caddress for
o #1 PSU #1 MCU 0X59 PSU MCU
1
PSU #1 PSU1 I2C address for
BMC_I2C_8 (PSSA%Z? 0X70 #2 | EEPROM 0X51 | psy EEPROM
BMC_PHY on-board BMC PHY
CH2: #1 EEPROM oxs50 | EEPROM
Us5 AT24C02
front port BMC PHY
. FP_PHY
CH3: #1 EEPROM oxs5o | EEPROM
U103 AT24C02
CH[4:7]: unused
. FAN_RACKMON 12Cbusto fan_rmon
BMC_I2C_9 N/A N/A Direct #1 CPLD 0X33 card CPLD
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N/A

N/A

Direct

#2

TMP75 #1

0x48 on fan_rmon card

N/A

N/A

Direct

#3

TMP75 #2

OX49 | on fan_rmon card

BMC_I2C_10 | N/A

N/A

Direct

#1

SLB9645

TPM for BMC

BMC_I2C_13 | N/A

N/A

Direct

#1

SYSCPLD

SYSCPLD I2C access
interface

SYSCPLD can also be

- accessed by COM-e

12Caddressis 0x32

Thefollowingtableshowsthel2Cdevicesand theirl2Caddress of CP2112main[2Cbus

Table 11: BMC I12C Space

which canbeaccessedby Com-eCPU module:

CP2112 Main I2Cspace

12C

12C

Device Addr Note Sub-Device Addr Note
CHo: QSFP28 Port #1 0X50 QSFP28_PORT_1 I12Cspace
CHa: QSFP28 Port #0 0X50 QSFP28_PORT_o I12Cspace
CH2: QSFP28 Port #3 0X50 QSFP28_PORT_3 I2Cspace
PCA9548 #1 0x70 CH3: QSFP28 Port #2 0X50 QSFP28_PORT_2 I12Cspace
CHg4: QSFP28 Port #5 0X50 QSFP28_PORT_5 I12Cspace
CHs5: QSFP28 Port #4 0X50 QSFP28_PORT_4 I12Cspace
CHé: QSFP28 Port #7 0X50 QSFP28_PORT_7 I12Cspace
CH7: QSFP28 Port #6 0X50 QSFP28_PORT_6 I12Cspace
CHo: QSFP28 Port #9 0X50 QSFP28_PORT_g I2Cspace
CH1: QSFP28 Port #8 0X50 QSFP28_PORT_8 I12Cspace
CH2: QSFP28 Port #11 | ox50 QSFP28_PORT_11 I2Cspace
CH3: QSFP28 Port #10 | ox50 QSFP28_PORT_10 I2Cspace
PCA9548 #2 0x71
CHg4: QSFP28 Port #13 | ox50 QSFP28_PORT_13 [2Cspace
CHs: QSFP28 Port #12 | ox50 QSFP28_PORT_12 [2Cspace
CH6: QSFP28 Port #15 | oxso0 QSFP28_PORT_15 I12Cspace
CH7: QSFP28 Port #14 | ox50 QSFP28_PORT_14 [2Cspace
CHo: QSFP28 Port #17 | oxs0 QSFP28_PORT_17 [2Cspace
CHz1: QSFP28 Port #16 | ox50 QSFP28_PORT_16 [2Cspace
CH2: QSFP28 Port #19 | ox50 QSFP28_PORT_19 I2Cspace
PCA9548 #3 ox72 CH3: QSFP28 Port #18 | oxso0 QSFP28_PORT_18 [2Cspace
CH4: QSFP28 Port #21 | ox50 QSFP28_PORT_21 I2Cspace
CHs: QSFP28 Port #20 | oxso QSFP28_PORT_20 I12Cspace
CHé6: QSFP28 Port #23 | ox50 QSFP28_PORT_23 [2Cspace
CH7: QSFP28 Port #22 | ox50 QSFP28_PORT_22 [2Cspace
CHo: QSFP28 Port #25 | ox5o0 QSFP28_PORT_25 [2Cspace
PCA9548 #4 0X73
CH1: QSFP28 Port #24 | ox50 QSFP28_PORT_24 [2Cspace
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CH2: QSFP28 Port #27 | ox50 QSFP28_PORT_27 [2Cspace
CH3: QSFP28 Port #26 | ox50 QSFP28_PORT_26 [2Cspace
CHg4: QSFP28 Port #29 | oxso QSFP28_PORT_29 I2Cspace
CHs5: QSFP28 Port #28 | ox50 QSFP28_PORT_28 [2Cspace
CHé: QSFP28 Port #31 | oxs50 QSFP28_PORT_31 [2Cspace
CH7: QSFP28 Port #30 | ox50 QSFP28_PORT_30 12Cspace
CHo: PCA9535 #1 0X20 QSFP28_LPMODE[0:15]
CHa: PCA9535 #2 0x21 QSFP28_LPMODE[16:31]
PCA9548 #5 0X74 | CH2: PCA9535 #3 0X22 QSFP28_PRSNT_N[0:15]
CH3 PCA9535 #4 0X23 QSFP28_PRSNT_N[16:31]
CH4: PCA9535 #5 0X24 QSFP28_INT_N[o0:15]
CHs: PCA9535 #6 0X25 QSFP28_INT_N[16:31]
CHeé: PCA9535 #7 0X50 24C64 EEPROM
CHy unused
SYSCPLD 0X32 SYSTEM CPLD I2C addressis
0x32in MAIN_I2C space

Table 12: Micro-server Main [2C Space

100_0| LPMODE | QSFP1 | LPMODE_PORT2S8
100_1| LPMODE | QSFPO | LPMODE_PORT29| cONNECTORO
100_2| LPMODE | QSFP3 | LPMODE_PORT30 (J3300)
100_3| LPMODE | QSFP2 | LPMODE_PORT31
100_4| LPMODE | QSFP5 | LPMODE_PORTO
I00_5| LPMODE | QSFP4 | LPMODE_PORT1 | cONNECTOR 1
100 6| LPMODE | QSFP7 | LPMODE_PORT2 (J2600)
100_7| LPMODE | QSFP6 | LPMODE_PORT3
U5701 | 0X20 | POEXP_SCL/SDA

101.0| LPMODE | QSFP9 | LPMODE_PORT4
|01_1| LPMODE | QSFP8 | LPMODE_PORTS | cONNECTOR 2
101 2| LPMODE | QSFP11 | LPMODE_PORT6 (J2700)
101_3| LPMODE | QSFP10 | LPMODE_PORT7
|01_4| LPMODE | QSFP13 | LPMODE_PORTS
|01.5| LPMODE | QSFP12 | LPMODE_PORTY | cONNECTOR 3
101.6| LPMODE | QSFP15 | LPMODE_PORT10 (J2800)
101 7| LPMODE | QSFP14 | LPMODE_PORT11
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U5702 | OX21

P1EXP_SCL/SDA

100_0| LPMODE | QSFP17 | LPMODE_PORT12
100_1| LPMODE | QSFP16 | LPMODE_PORT13| ONNECTOR 4
100_2| LPMODE | QSFP19 | LPMODE_PORT14 (J2900)
100_3| LPMODE | QSFP18 | LPMODE_PORT15

l00_4| LPMODE | QSFP21 | LPMODE_PORT16

100_5| LPMODE | QSFP20 | LPMODE_PORT17| cONNECTORS
100_6| LPMODE | QSFP23 | LPMODE_PORT18 (J3000)
100_7| LPMODE | QSFP22 | LPMODE_PORT19

101_0| LPMODE | QSFP25 | LPMODE_PORT20

101_1| LPMODE | QSFP24 | LPMODE_PORT21| cONNECTOR 6
I01_2| LPMODE | QSFP27 | LPMODE_PORT22 (J3100)
l101_3| LPMODE | QSFP26 | LPMODE_PORT23

|01 4| LPMODE | QSFP29 | LPMODE_PORT24

101 5| LPMODE | QSFP28 | LPMODE_PORT25| ~ONNECTOR
101_6| LPMODE | QSFP31 | LPMODE_PORT26 7(J3200)
101_7| LPMODE | QSFP30 | LPMODE_PORT27

I00_0| PRSNT | QSFP1 | PRSNT_PORT28
100_1| PRSNT | QSFPO | PRSNT_PORT29 | cONNECTORO
I00.2| PRSNT | QSFP3 | PRSNT_PORT30 (J3300)
100 3| PRSNT | QSFP2 | PRSNT_PORT31
100_4| PRSNT | QSFP5 | PRSNT_PORTO
100_5| PRSNT | QSFP4 | PRSNT_PORT1 | cONNECTOR 1
U5801 | 0X22 | P2EXP_SCL/SDA | 100 6| PRSNT | QSFP7 | PRSNT_PORT2 (J2600)
I00_7| PRSNT | QSFP6 | PRSNT_PORT3
101_0| PRSNT | QSFP9 | PRSNT_PORT4
I01_1| PRSNT | QSFP8 | PRSNT_PORT5 | cONNECTOR 2
101.2| PRSNT | QSFP11 | PRSNT_PORT6 (J2700)
101_3| PRSNT | QSFP10 | PRSNT_PORT?
101_4| PRSNT | QSFP13 | PRSNT_PORTS
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0X23

P3EXP_SCL/SDA
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[01_5| PRSNT | QSFP12 PRSNT_PORT9
[01. 6| PRSNT | QSFP15 | PRSNT_PORTI10
101_7| PRSNT | QSFP14 | PRSNT_PORT11

CONNECTOR 3
(J2800)

100_0| PRSNT | QSFP17 | PRSNT_PORT12
100_1| PRSNT | QSFP16 | PRSNT PORT13 | cONNECTOR 4
100_2| PRSNT | QSFP19 | PRSNT PORT14 (J2900)

100_3| PRSNT | QSFP18 | PRSNT_PORT15

100_4| PRSNT | QSFP21 | PRSNT PORT16

100_5| PRSNT | QSFP20 | PRSNT_PORT17 | cONNECTORS
I00_6| PRSNT | QSFP23 | PRSNT_PORT18 (J3000)

100_7| PRSNT | QSFP22 | PRSNT_PORT19

101.0| PRSNT | QSFP25 | PRSNT_PORT20

I01_1| PRSNT | QSFP24 | PRSNT_PORT21 | cONNECTOR 6
101.2| PRSNT | QSFP27 | PRSNT_PORT22 (J3100)

101.3| PRSNT | QSFP26 | PRSNT_PORT23

I01.4| PRSNT | QSFP29 | PRSNT_PORT24

101.5| PRSNT | QSFP28 | PRSNT_PORT25 | cONNECTOR
101.6| PRSNT | QSFP31 | PRSNT_PORT26 7(J3200)

101.7| PRSNT | QSFP30 | PRSNT_PORT27

100 0| RXLOSS | QSFP1 | RXLOSS_PORT28
I00_1| RXLOSS | QSFPO | RXLOSS_PORT29 | cONNECTOR O
100_2| RXLOSS | QSFP3 | RXLOSS_PORT30 (J3300)
100 3| RXLOSS | QSFP2 | RXLOSS_PORT31
100 4| RXLOSS | QSFP5 | RXLOSS_PORTO
US803 | OX24 | PA4EXP_SCL/SDA | 100_5| RXLOSS | QSFP4 | RXLOSS_PORTL | cONNECTOR 1

100_6| RXLOSS | QSFP7 | RXLOSS_PORT2 (J2600)
100_7| RXLOSS | QSFP6 | RXLOSS_PORT3
101.0| RXLOSS | QSFP9 | RXLOSS_PORT4
I01_1| RXLOSS | QSFP8 | RXLOSS_PORTS CO'\:TZEEB?R 2
101 2| RXLOSS | QSFP11 | RXLOSS_PORT6
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|01 3| RXLOSS | QSFP10 | RXLOSS_PORT7

l01_4| RXLOSS | QSFP13 | RXLOSS_PORT8

101_5| RXLOSS | QSFP12 | RXLOSS_PORTY | cONNECTOR 3
101 6| RXLOSS | QSFP15 | RXLOSS_PORT10 (J2800)
101_7| RXLOSS | QSFP14 | RXLOSS_PORT11

I00_0| RXLOSS | QSFP17 | RXLOSS_PORT12
100_1| RXLOSS | QSFP16 | RXLOSS_PORTI3 | ~ONNECTOR 4
100_2| RXLOSS | QSFP19 | RXLOSS_PORT14 (J2900)
100_3| RXLOSS | QSFP18 | RXLOSS_PORT15
100_4| RXLOSS | QSFP21 | RXLOSS_PORT16
100_5| RXLOSS | QSFP20 | RXLOSS_PORT17 | cONNECTORS
I00_6| RXLOSS | QSFP23 | RXLOSS_PORT18 (J3000)

Usson | ox25 | PSEXP SCL/SDA I00_7| RXLOSS | QSFP22 | RXLOSS_PORT19
I01_0| RXLOSS | QSFP25 | RXLOSS_PORT20
101_1| RXLOSS | QSFP24 | RXLOSS_PORT21 | cONNECTOR 6
101_2| RXLOSS | QSFP27 | RXLOSS_PORT22 (J3100)
101 3| RXLOSS | QSFP26 | RXLOSS_PORT23
I01_4| RXLOSS | QSFP29 | RXLOSS_PORT24
101.5| RXLOSS | QSFP28 | RXLOSS_PORT25 | cONNECTOR 7
101 6| RXLOSS | QSFP31 | RXLOSS_PORT26 (J3200)
101_7| RXLOSS | QSFP30 | RXLOSS_PORT27

Table 13: QSFP28 Low Speed Signals
7.6.2. CP211212CBus UnlockFunction

7.6.2.1.

12C Flush Function

Duringthenormal operation of Wedge100S,sometimes theCP211212Cbus may get
locked up.The following procedure can be utilized tounlock thel2Cbus by providing
dummy clocks on SCL.

System CPLDregisterox38[7]isused to enable12Cflush function.Softwarecan write1to
this bit,then writeoto thisbitto trigger CP2112 12CFlushfunction. FPGAwill
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automatically start nine SCLclocksto CP2112 12C bus.Ifany QSFP slave device gets
locked up,theseSCLclocks willunlock the slave devices.

AtOpenBMCconsole:
root@bmec:~#i2cset-y-f 12 0x31 0x38 Oxif
root@bmec:~#i2cset-y-f 12 0x31 0x38 Ox7f

7.6.2.2. 12C Bit-Bang Unlock Function

TheBMCcanalsotrytounlocktheCP211212Cslaves by taking over the SCL/ SDA signals.
Bit[7:6] of Registerox2candox2Dareused to provide bit-bang feature for BMCto unlock
CP211212Cbus.Theimplementationis similarto GPIO.BMC canenable BB_SCLand
BB_SDACPLDoutputtoCP211212Cbus,and thendrivethese BB_SCL_OUTand
BB_SDA_OUTto emulatel2C protocol.

e RegisterbitsoxiF[7:.6]areread-onlybits.BB_SCL_INistherealtimestatusof
MAIN_I2C_SCL signal,and BB_SDA_INisthereal timestatus of MAIN_I2C_SDA.
e Registerbitsox2C[7:6]areoutputenable control.
o 0x2C[6]:BB_SCL_OE
= 0:BB_SCL_OUTisnotenabledtodriveCP211212CSCL.
= 1:BB_SCL_OUTisenabledtodrive CP211212CSCL.
o 0x2C[7]:BB_SDA_OE
= 0:BB_SDA_OUTisnotenabledtodriveCP211212CSCL.
= 1:BB_SDA_OUTisenabledtodriveCP211212CSCL.

e Registerbitsox2D[7:6]areoutputdata.

Itis recommendedto useOpenDraindriverto performbitbangfunctionforl2C, please
seefollowinginstructions.

e Alwayssetregisterox2D[7:6](BB_SCL_OUT,BB_SDA_OUT)to 00

e SetBB_SCL_OE=1todriveotoCP2112SCL

e SetBB_SCL_OE=otodisableCP2112SCL output,so CP2112 SCLwillbe pulled high.
e SetBB_SDA_OE=1todriveotoCP2112SDA

e SetBB_SDA_OE=otodisableCP2112SDAoutput,so CP2112SDAwillbe pulled high.

7-7-System CPLD
Onenon-volatileinstant-on CPLD MAX-V5M2210ZF256is used in standby powerdomain
for Wedge100S systemcontrol.ltsupports the following features:
e Controltheresetsignalsforsystemanddifferent chipsand modules
e Supportmultiple UARTmultiplexerand de-multiplexer function foreasydebug.
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e ProvidesystemstatustoBMCand micro-servervial2Cinterface.Anl2Cslave
agentisimplementedinside CPLD.

e BMCcanonlineupgradeCPLDviadedicated GPIOinterface
e PSUcontrolandstatusinterface

SYSCPLDcan beaccessed fromeitherBMCor COM-eCPU.Itsl12Caddressisox31ifaccess
from BMC,itsl2Caddressisox32ifaccess from COM-e/CP2112.

7.7.1. Board Revision Register
Offset | BitFields | Default | R/W | Description
BOARD Revision Register
D[3:0] 0000 R BRD_REV[3:0]: PCB revision
D[5:4] 00 R MODEL_ID[1:0]
00:wedge100
0X00 01:6-pack linecard
10:6-pack fabriccard
11:reserved
D[7:6] 00 R reserved
7.7.2. CPLDRevisionRegister
Offset | BitFields | Default | R/W | Description
CPLD Revision Register
D[5:0] 010000 R CPLD Revision[5:0]
D[6] 0 R Released Bit
0x01 o=not released,
1=Released version after PVT
D[7] 0 R Reserved
7.7.3. CPLDsub-versionRegister
Offset | Bit Fields | Default | R/W | Description
CPLD Sub-version Register
0X02 D[7:0] 0x01 R CPLD sub-version, used for HW debugonly
7.7-4. SlotIDregister
Offset | Bit Fields | Default | R/W | Description

Slot ID register (Reserved for 6-packi100)

0X03

D[4:0]

10000

R

Reserved for Chassis slot information
00000: line card slot-1
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00001:line card slot-2
00010:line card slot-3
00011:line card slot-4
00100: line card slot-5
00101:line card slot-6
00110:linecard slot-7
oo111:linecardslot-8
01000: fabricslot-1, block-o
o1o001:fabricslot-1, block-1
o1o010:fabricslot-1, block-o
o1o011:fabricslot-1, block-1
10000: TOR wedge100

D[7:5] 000 X Reserved
7.7.5. ModulePresent Register
Offset | BitFields | Default | R/W | Description

Module Present register

0x08

D[o]

1

R

PSU-1 Present
0:present
1:not present

D[1]

PSU-2 Present
0:present
1:not present

D[2]

FAN_RACKMON Present

0:present
1:not present

D3]

MICRO_SRV Present

0:present
1:not present

D[4]

Reserved

D[7:5]

111

Reserved

http://opencompute.org
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7.7.6. ROV Status Register

Offset | Bit Fields | Default | R/W |

Description

ROV status register

D[3:0] 1000 R

oxob

TH_ROVI[3:0]
ROV[3:0] Voltage
4'b00001.2000
4'booo11.1750
4'b00101.1500
4'b00111.1250
4'b01001.1000
4'b01011.0750
4'bo1101.0500
4'bo1111.0250
4'b10001.0000
4'b10010.9750
4'b10100.9500
4'b10110.9250
4'b11000.9000
4'b11010.8750
4'b11100.8500
4'b11110.8250

D[6:4] 000 R

VCORE_IDSEL[2:0]
IR3581VIDsetting
Loop-1 VIDO: 1.200V (reg 0x52 =0x8F
Loop-1VID1:1.150V (reg0x52=0x87
Loop-1 VID2:1.100V (regox52 =0x7F
(
(

— —— ——

Loop-1 VID3: 1.050V (reg 0x52 =0x77
Loop-1 VID4: 1.000V (reg0x52 =0x6F
Loop-1 VID5: 0.950V (reg 0x52 =0x67
Loop-1 VID6: 0.900V (reg 0x52 = 0x5f
Loop-1VID7: 0.850V (reg0x52 =0x57

—_— T e —— ——

D[7] 0 R

reserved

7.7.7. Reset Reason Register

Offset | Bit Fields| Default | R/W |

Description

Reset Reason Register

D[7:0] 0X00 R

oxoD

Reset reason register
oxoo:defaultstate (unknown)

ox01: power domain standby reset
ox02: power domain main reset
oxo3:front panel push button reset
0x04:0n board debugpush button reset
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0X05:
0X10:
0X11:
0x12:

0x13

0X20:
0X21:

0X22
0X23
0X24
0X25
0x26

Facebook debug headerreset

SWreg ox31_bit4 hotreset
SWregox31_bits warm reset

SWreg 0x31_bit6 cold reset

SWreg 0x31_bit7 power reset

BMC request reset, BMConly

BMC request to reset Tomahawk

BMC request to reset COM-e CPU module
BMC request to reset main power domain
BMCrequest to reset all board
BMCwatchdog timer-1 reset

BMC watchdog timer-2 reset

7.7.8. Reset Reason SourceRegister 1
Offset | Bit Fields | Default | R/W | Description
RESET Reason Source Register 1
D[o] 0 R Front Panel Push Button Reset Active
0:Reset not happened
1:Reset Active
D[1] 0 R On board debug Push Button Reset Active
0:Reset not happened
1:Reset Active
D[2] 0 R Facebook debugheader ResetActive
0:Reset not happened
1:Reset Active
D[3] 0 R reserved
OxOE D[4] R SW Hot Reset Active (register ox31_bit4)
0:Reset not happened
1:Reset Active
D[5] 0 R SW Warm Reset Active (registerox3i_bits)
0:Reset not happened
1:Reset Active
D[6] 0 R SW cold Reset Active (register ox31_bit6)
0:Reset not happened
1:Reset Active
D[7] 0 R SW power ResetActive (register 0x31_bity)
0:Reset not happened
1:Reset Active
7.7.1. Reset Reason SourceRegister 2
Offset | Bit Fields | Default | R/W | Description
RESET Reason Source Register 2
oxoF | D[o] | 0 | R | BMC Request Reset Active
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0:Reset not happened
1:Reset Active

D[1] 0

BMC request Tomahawk Reset Active
0:Reset not happened
1:Reset Active

D[2] 0

BMC request Micro-server Reset Active
0:Reset not happened
1:Reset Active

D[3] 0

BMC request Main power domain Reset Active
0:Reset not happened
1:Reset Active

D[4] 0

BMC request All Reset Active
0:Reset not happened
1:Reset Active

D[5] 0

BMC WatchDog Timer-1 Reset Active
0:Reset not happened
1:Reset Active

D[6] 0

BMC WatchDog Timer-2 Reset Active
0:Reset not happened
1:Reset Active

D[7] 0

reserved

7-7.2.

PSU Status Register

Offset

| Bit Fields| Default

R/W |

Description

PSU status register

0Xx10

D[o] 1

R

PSU-1 Present
0:present
1:not present

D[1] 1

PSU-1 Power Output OK
0:PSU 12V power output is bad
1:PSU 12V power outputis OK

D[2] 1

PSU-1 Power Input OK
0:PSU 12V power inputis bad
1:PSU 12V power inputis OK

D[3] 1

PSU-1 Alarm
0:PSU-1 hasAlarm
1:Normal

D[4] 1

PSU-2 Present
0:present
1:not present

D[s5] 1

PSU-2 Power OutputOK
0:PSU 12V power outputis bad
1: PSU 12V power outputis OK

D[6] 1

PSU-2 Power Input OK
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0:PSU 12V power inputis bad
1:PSU 12V power inputis OK

D[7]

PSU-2 Alarm
0:PSU-1 hasAlarm
1:Normal

7.7.3. On-board Power Status Register1

Offset | Bit Fields| Default | R/W | Description
On Board Power Status register 1
D[0] 1 R PWR_STBY_OK
0: power not OK
1:Power is OK
D[1] 0 R reserved
0X11 D[2] 0 R reserved
D[3] 0 R reserved
D[4] 0 R reserved
D[5] 0 R reserved
D[6] 0 R reserved
D[7] 0 R reserved

7.7.1. On-board Power Status Register 2

Offset | BitFields | Default | R/W | Description
On Board Power Status register 2
D[o] 1 R VCORE_VRDY1
0: power not OK
1: Power is OK
D[1] 1 R VCORE_HOT
o:over temperature is negative
1:over temperature isactive
D[2] 1 R VANLOG_VRDY1
0: power not OK
1: Power is OK
0X12 D[3] 1 R VANLOG_HOT
o:over temperature is negative
1:over temperature isactive
D[4] 1 R V3V3_VRDY1
0: power not OK
1:Power is OK
D[5] 1 R V3V3_HOT
o:over temperature is negative
1:over temperature isactive
D[6] 0 R reserved
D[7] 0 R reserved
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7.7.2. PCA9s53s5interruptStatus Register 1

Offset | Bit Fields| Default

| R/W |

Description

PCA9535 Interrupt status register 1

D[o] 1

R

PCA9535_0_INT_N
0:PCAg9535 Uointerrupt active
1:Normal

D[1] 1

PCAg9535_1_INT_N
0:PCAg9535 Uxinterrupt active
1:Normal

D[2] 1

PCA9535_2_INT_N
0: PCA9535 U2interrupt active
1:Normal

D
0x13 3] 1

PCA9535_3_INT_N
0: PCA9535 U3 interrupt active
1:Normal

D[4] 1

PCA9535_4_INT_N
0: PCA9535 U4 interrupt active
1:Normal

D[s] 1

PCA9535_5_INT_N
0:PCA9535 Usinterrupt active
1:Normal

D[6]

reserved

D[7]

reserved

7.7.3. PCA9s535interruptStatus Register 2

Offset | Bit Fields| Default

| R/W | Description

PCA9535 Interrupt status register 2

D[o] 1

R

PSU_INT_N
0:PSU interruptactive
1:Normal

D[1] 1

PWR_INT_N
0:power interrupt active
1:Normal

ox14 D[2] 1

IR_PWR_INT_N
0:IR power interruptactive
1:Normal

D[3] 1

PCA9535_ALL_INT_N
0:PCA9535 interruptactive
1:Normal

D[4] 0

TPM_SPI_INT_N
0:SPI TPM interruptactive
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1:Normal
D[s5] R reserved
D[6] R reserved
D[7] R reserved
7.7.4. COM-eStatus Register
Offset | Bit Fields | Default | R/W | Description
COM-e Status Register
D[2:0] 1 R B_COM_TYPE[2:0]: COM-e board type
D[3] 1 R COM_GBEo_LINK1000_N
D[4] 0 R COM_SUS_STAT_N
0x18
D[5] 0 R COM_SUS_S3_N
D[6] 0 R COM_SUS_S4_N
D[7] 0 R COM_SUS_Ss5_N
7.7.5. LED Button Status Register
Offset | Bit Fields | Default | R/W | Description
LED selection Button Status
Dlo] 1 R TOP_LED_ACTIVE_N
0:TOP LED active
1:Normal
D[1] 1 R BOT_LED_ACTIVE_N
0:BOTTOM LED active
1:Normal
0x1B D[2] 1 R reserved
D[3] 1 R reserved
D[4] 0 R reserved
D[5] 0 R reserved
D[6] 0 R reserved
D[7] 0 R reserved
7.7.6. Hardware Debug Status Register1
Offset | BitFields | Default | R/W | Description
Hardware Debugstatus register 1
Dlo] 1 R PUSHBUTTON_RST_N
Front panel push button status
D[1] 1 R CPLD_PUSH_BTN_RST_IN_N
ox1C On board debug push button status
D[2] 1 R DEBUG_RST_BTN_N
Debug reset button from FB debugheader
D[3] 1 R CPLD_QSFP_LED_POSITION
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Push button for LED selection
D[4] 0 R DEBUG_PORT_UART_SEL_N
Debug port UART selection from FBdebugheader
D[s5] 0 R DEBUG_UART_SEL_o
Debug selection signal from BMC
D[6] 0 R reserved
D(7] 0 R MICROSERVER_PCIE_RST_N

7.7.1. CP2112 GPIO Status Register

Offset | Bit FieIds| Default | R/W | Description
CP2112 bridge GPIO status register
Dlo] 1 R CP2112_GPIO_INJ[o0]
D[1] 1 R CP2112_GPIO_IN[1]
D[2] 1 R CP2112_GPIO_IN[2]
ox1F D[3] 1 R CP2112_GPIO_IN[3]
D[4] 1 R reserved
D[5] 1 R reserved
D[6] 1 R BB_SCL_IN
D[7] 1 R BB_SDA_IN
7.7.2. PSUInterrupt Block Register

0X20

Offset | BitFields | Default | R/W | Description
PSU Interrupt Block register

D[o] 0 R/W PSU-1 Present Interrupt block
0:pass
1:blocked

D[1] 0 R/W PSU-1 Power QutputOK Interrupt block
0:pass
1:blocked

D[2] 0 R/W | PSU-1 Power InputOK Interrupt block
0:pass
1:blocked

D[3] 0 R/W PSU-1 Alarm Interrupt block
0:pass
1:blocked

D[4] 0 R/W PSU-2 Present Interrupt block
0:pass
1:blocked

D[s5] 0 R/W PSU-2 Power QutputOK Interrupt block
0:pass
1:blocked

D[6] 0 R/W | PSU-2 Power InputOK Interrupt block
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0:pass
1: blocked

D[7]

R/W

PSU-2 Alarm Interrupt block
0:pass
1:blocked

7-7.3.

On-Board Power Status Interrupt Block Register 1

Offset | Bit Fields| Default | R/W

| Description

On Board Power Status Interrupt Block register 1

0x21

D[o] 0 R/W PWR_STBY_OK Interruptblock
0:pass
1:blocked

D[1] 0 R/W reserved

D[2] 0 R/W reserved

D[3] 0 R/W reserved

D[4] 0 R/W reserved

D[s5] 0 R/W reserved

D[6] 0 R/W reserved

D[7] 0 R/W reserved

7.7-4. On-Board Power Status Interrupt Block Register 2

Offset | Bit Fields | Default | R/W

| Description

On Board Power status interrupt Block register 2

0X22

D[o]

0

R/W

VCORE_VRDY1 Interrupt block
0:pass
1:blocked

D[]

R/W

VCORE_HOT Interruptblock
0:pass
1:blocked

D[2]

R/W

VANLOG_VRDY1 Interrupt block
0:pass
1:blocked

D[3]

R/W

VANLOG_HOT Interrupt block
0:pass
1:blocked

Dl4]

R/W

V3V3_VRDY1Interruptblock
0:pass
1:blocked

D[s5]

R/W

V3V3_HOTInterrupt block
0:pass
1:blocked

D[6]

R/W

reserved

D[7]

R/W

reserved
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7.7.5. PCAgs535interruptBlock Register

Offset | Bit Fields| Default | R/W | Description

PCAg535 Interrupt Block register

DIo] 0 R/W PCA9535_0_INT_N Interrupt block
0:pass
1:blocked

D[1] 0 R/W PCA9535_1_INT_N Interrupt block
0:pass
1:blocked

D[2] 0 R/W PCA9535_2_INT_N Interrupt block
0:pass
1:blocked

0X23 D[3] 0 R/W PCAg9535_3_INT_N Interrupt block
0:pass
1:blocked

D[4] 0 R/W PCA9535_4_INT_N Interrupt block
0:pass
1:blocked

D[s5] 0 R/W PCA9535_5_INT_N Interrupt block
0:pass
1:blocked

D[6] 0 R/W reserved

D[7] 0 R/W | reserved

7.7.6. On-board Power Status Interrupt Block Register 3

Offset | BitFields | Default | R/W | Description

On Board Power Status Interrupt Block register 3

D[o] 0 R/W PM_SM_ALERT_N Interrupt block
0:pass
1:blocked

D[1] 0 R/W | VCORE_SMB_N Interrupt block
0:pass
1:blocked

0X24 D[2] 0 R/W | V3V3_SMB_NInterruptblock
0:pass
1:blocked

D[3] 0 R/W | VANALOG_SMB_N Interrupt block
0:pass
1:blocked

D[4] 0 R/W TEMP_ALERT_N Interrupt block
0:pass
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1:blocked
D[5] R/W
D[6] R/W
D[7] R/W

7.7.7. GlobalInterrupt Block Register

Offset | Bit Fields| Default | R/W | Description
Global Interrupt Block register
D[o] 0 R/W PSU_INT_N Interruptblock
0:pass
1:blocked
D[1] 0 R/W PWR_MB_INT_N Interruptblock
0:pass
1:blocked
D[2] 0 R/W PWR_IR_INT_N Interrupt block
0:pass
1:blocked
D[3] 0 R/W PCA9535_ALL_INT_N Interrupt block
0:pass
0X25 1:blocked
D[4] 0 R/W SMB_ALERT_INT_N Interrupt block
0:pass
1:blocked
D[5] 0 R/W TPM_SPI_INT_N interruptblock
0:pass
1:Blocked
D[6] 0 R/W BMC_CPLD_PWR_INT_BLK
0:pass
1:blocked
D[7] 0 R/W BMC_CPLD_QSFP_INT_BLK
0:pass
1:blocked
7.7.8. UART MUX Control Register
Offset | Bit Fields| Default | R/W | Description

UART MUX Control register

D[1:0]

0X26

10

R/W

00: UART_SELECT_BMC
01: UART_SELECT_DBG
10:force to selecto
11:force toselect1
UART_SEL

1: UART port of COM-e connect to BMC UART-1, and
FB Debug UART connect to BMC UART-5
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0: UART port of COM-e connect to FB Debug UART

D[2] 0 R/W Reserved
D[3] 0 R/W | Reserved
D[4] 0 R/W Reserved
D[5] 0 R/W | Reserved

D[7:6] 00 R/W REAR_DBG_UART selection
00:Tomahawk UART-0
o1:Tomahawk UART-2
10:Tomahawk UART-3
11:reserved

BMC_UART-3 connecttofront panelconsoledirectly;BMC_UART-4connect to RackMon
RS485 directly. For UART-1and 5,and COM-econsole, theycan be selected by
UART_SELECT_BMC pin,BMCGPIO (pin D15—GPIOE0),or by UART_SELECT_DBGpin from
Facebook debugheader.

0:COM-e UART <> FB_DEBUG dongle UART

1:COM-e UART <> BMC_UART-1,FB_DEBUG dongle UART <> BMC_UART-5(Itis the mode
whenSoLfunctionisenabledin OpenBMC)

7.7.9. COM-eControl Register 1

Offset | Bit Fields| Default | R/W | Description

COM-e Control register1
D[o] 1 R/W reserved
D[1] 1 R/W reserved
D[2] 1 R/W COM_PHY_RST_N
o:reset COM-e PHY
1:normal
D[3] 1 R/W LPC_RST_N
0:reset BMCLPC bus
1:normal
ox28 | Dl4] 0 R/W | COM_NIC_ISOBUF_EN
o:disabled
1:enabled COM-e NIC I2Cisolation Buffer

D[s5] 0 R/W COM_PANTHER_ISOBUF_EN
o:disabled
1:enabledisolation buffer
D[6] 0 R/W COM_PWR_OK_EN
o:disable

1:enable

D[7] 0 R/W reserved
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Offset | Bit Fields| Default | R/W | Description
COM-e Control register 2
D[o] 0 R/W BMC_PHY_WP
o:enabled write of BMC PHY
1:disable write of BMC PHY
D[1] 0 R/W FP_PHY_WP
o:enable write of front PHY EEPROM
1:disable write of front PHY EEPROM
ox29 | DI2] 0 R/W | COM_SPI_BOOT_WP_N
o:enable
1:disable
D[3] 1 R/W | reserved
D[4] 0 R/W reserved
D[5] 0 R/W | reserved
D[6] 0 R/W reserved
D[7] 0 R/W reserved

7.7.11. CP2112 GPIO OutputEnable Register

Offset | BitFields | Default | R/W | Description
CP2112 bridge GPIO OE register
Dlo] 0 R/W CP2112_GPIO_OE[0]
D[1] 0 R/W CP2112_GPIO_OE[1]
D[2] 0 R/W | CP2112_GPIO_OE[2]
D[3] 0 R/W CP2112_GPIO_OE[3]
D[4] 0 R/W reserved
oxaC D[5] 0 R/W reserved
Dis 0 R/W | BB scL_oE
0:BB_SCL_OUTisnotenabledto MAIN_I2C_SCL
1:BB_SCL_OUTis enabled and drive MAIN_I2C_SCL
D[7] 0 R/W

BB_SDA_OE

0:BB_SDA_OUTisnotenabledto MAIN_[2C_SCL
1:BB_SDA_OUT isenabled and drive MAIN_I12C_SCL

7.7.12. CP2112 GPIO OutputRegister

Offset |

Bit Fields| Default | R/W

| Description

CP2112 bridge GPIO Outputregister

ox2D

D[o] 0 R/W CP2112_GPIO_0OUT[o]
D[1] 0 R/W | CP2112_GPIO_OUT[1]
D[2] 0 R/W CP2112_GPIO_OUT[2]
D[3] 0 R/W CP2112_GPIO_OUT[3]
D[4] 0 R/W reserved
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D[s5] 0 R/W reserved
D[6] 1 R/W BB_SCL_OUT
D[7] 1 R/W BB_SDA_OUT

7.7.13. System Debug Control Register 1

Offset | Bit Fields| Default | R/W | Description

System Debug Control register

0x2E

D[3:0] 1000 R/W ROV_TEST_VALUE[3:0]
D[4] 1 R/W | VID_EN
o:force IR5381VID_SEL to 100(1.0V)
1:Dynamic ROV VID control
D[s5] 0 R/W ROV_TEST_EN
o:normal
1:use ROV_TEST_VALUE[3:0]
D[6] 0 R/W Reserved
D[7] 1 R/W HEART_ATTACK_EN

0:no fan tray fatal error attack
1:fan-tray fatal error attack mode enabled

Heartattackis afeatureimplemented by fan CPLD.It monitors thestatusofs fan-tray
anddecideifitis fatalscenario,then SYSCPLD will shutdown the main powerofmain
board.Currentdesign enters fatal scenarioifall 5 fan-traysare bad, or missing.

7.7.14. System Debug Control Register 2

Offset | Bit Fields| Default | R/W | Description

System Debug Control register

ox2F

D[o]

1

R/W

DUAL_BOOT_EN
o:single boot
1:dual boot

D[1]

R/W

EN_2ND_Flash_WP
o:writable
1:write protected

D[2]

R/W

Force_2"d_WR
o:normal mode
1:always writable, debug mode

D3]

R/W

COM-e_PWR_BTN_BYPASS
o:normal, under BMC or button control
1:only underbutton control

Dl4]

R/W

ISO_FORCE_USRV

Data to enableor disableisolation buffer for micro-
server.

o:disable
1:bufferenabled

D[s5]

R/W

ISO_FORCE_BUF
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Data to enableor disableisolation bufferfor ASIC
o:disabled
1:bufferenabled for micro-server

D[6] 0 R/W ISO_FORCE_MODE
0:BMC control
1:CPLD forced mode
D[7] 0 R/W Reserved for CPLD_IN3 of PWR1014A

Thisregisterisforhardwaredebugonly,donotchangeit!

7.7.15. System Power Control Register

Offset | Bit Fields| Default | R/W | Description

System Power Control register

0X30

D[o] 1 R/W | PWR_CYC_ALL_N
0:Write o to this bit will trigger PWR1014A to start
power cycling of all power of wedge100
1:normal

D[] 1 R/W | PWR_MAIN_EN
0: Main power is OFF
1:Main Power isenabled

D[2] 1 R/W PWR_USRV_EN
0:COM-e CPU module power is OFF
1:COM-e CPU module power is ON

D[3] 1 R/W | PWR_USRV_BTN_EN
0:COM-e CPU module power button is OFF
1:COM-e CPU module power button is ON

D[4] 1 R/W reserved

D[s5] 1 R/W reserved

D[6] 1 R/W PWR_USRV_FORCE

D[7] 1 R/W PWR_MAIN_FORCE

7.7.16. System Reset Control Register

Offset | Bit Fields| Default | R/W | Description

System Reset Control Register 1

0X31

D[o] 1 R/W reserved

D[1] 1 R/W reserved

D[2] 1 R/W reserved

D[3] 1 R/W reserved

D[4] 1 R/W | HOT_RST_REQ_N
0:write oto trigger hot reset
1:normal

D[s5] 1 R/W WARM_RST_REQ_N

0:write oto trigger warm reset
1:normal
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D[6] 1 R/W COLD_RST_REQ_N

0:write oto trigger cold reset
1:normal

D[7] 1 R/W | PWR_RST_REQ_N

0:write o to trigger power reset
1:normal

7.7.17. System Reset Control Register 2

Offset | Bit Fields | Default | R/W | Description
System Reset Control register 2
D[o] 1 R/W | COM-e_RST_N
0:write oto trigger COM-e micro-server reset
1:normal
D[] 1 R/W | TH_SYS_RST_N
0:write oto trigger Tomahawk system reset
1:normal
0X32 D[2] 1 R/W TH_PCIE_RST_N
0:write o to trigger Tomahawk PCle reset
1:normal
D[3] 1 R/W reserved
D[4] 1 R/W reserved
D[5] 1 R/W reserved
D[6] 1 R/W reserved
D[7] 1 R/W reserved

7.7.18. Debug Control Register

Offset | Bit Fields| Default | R/W | Description

Misc Debug Control Register

D[o] 0 R/W DPLL_SEL (reserved)

D[1] 1 R/W | COM-eXP_TEST_DISABLE

0:com-exp test card is enabled

1:com-exp test card is disabled

D[2] 1 R/W USRV_UART_ISO_EN

0X33 o:micro-server UART isolation bufferisdisabled
1:micro-server UART isolation bufferisenabled

D[3] 0 R/W reserved
D[4] 0 R/W reserved
D[s5] 0 R/W reserved
D[6] 0 R/W reserved
D[7] 0 R/W reserved
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7.7.19. QSFP28 Reset Control Register 1

Offset | Bit Fields| Default | R/W | Description

QSFP28 Reset Control Register 1

D[o] 1 R/W QSFP_RESET_NJo]
o:reset QSFPo
1:normal

D[1] 1 R/W QSFP_RESET_NJ1]
o:reset QSFP1
1:normal

D[2] 1 R/W QSFP_RESET_NJ2]
o:reset QSFP2
1:normal

D[3] 1 R/W | QSFP_RESET_N[3]
o:reset QSFP3
0X34 1:normal

D[4] 1 R/W QSFP_RESET_N[4]
0:reset QSFP 4
1:normal

D[s5] 1 R/W QSFP_RESET_N([5]
o:reset QSFP5
1:normal

DI[6] 1 R/W QSFP_RESET_NI[6]
0:reset QSFP6
1:normal

D[7] 1 R/W QSFP_RESET_N[7]
0:reset QSFP7
1:normal

7.7.20. QSFP28 Reset Control Register 2

Offset | Bit Fields | Default | R/W | Description
QSFP28 Reset Control register 2
D[o] 1 R/W QSFP_RESET_N([8]
o:reset QSFP8
1:normal
D[1] 1 R/W QSFP_RESET_N][9]
o:reset QSFPg
1:normal
0X35 D[2] 1 R/W QSFP_RESET_N[10]
0:reset QSFP 10
1:normal
D[3] 1 R/W QSFP_RESET_N[11]
o:reset QSFP 11
1:normal
D[4] 1 R/W QSFP_RESET_N[12]
o:reset QSFP 12
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1:normal

D[5] 1 R/W | QSFP_RESET_N[13]
o:reset QSFP 13
1:normal

D[6] 1 R/W QSFP_RESET_NJ[14]
o:reset QSFP 14
1:normal

D[7] 1 R/W | QSFP_RESET_N[15]
o:reset QSFP 15
1:normal

7.7.21. QSFP28 Reset Control Register 3

Offset | Bit Fields| Default | R/W | Description

QSFP28 Reset Control register 3

D[o] 1 R/W QSFP_RESET_NJ16]
o:reset QSFP 16
1:normal

D[1] 1 R/W QSFP_RESET_NJ[17]
o:reset QSFP 17
1:normal

D[2] 1 R/W QSFP_RESET_N[18]
o:reset QSFP 18
1:normal

D[3] 1 R/W QSFP_RESET_N[19]
o:reset QSFP 19
0X36 1:normal

D[4] 1 R/W QSFP_RESET_N[20]
o:reset QSFP 20
1:normal

D[s5] 1 R/W QSFP_RESET_N[21]
0:reset QSFP 21
1:normal

D[6] 1 R/W QSFP_RESET_NJ[22]
o:reset QSFP 22
1:normal

D[7] 1 R/W QSFP_RESET_NI[23]
0:reset QSFP 23
1:normal

7.7.22. QSFP28 Reset Control Register 4

Offset | Bit Fields| Default | R/W | Description

QSFP Reset Control register 4
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D[o] 1

R/W

QSFP_RESET_N[24]
o:reset QSFP 24
1:normal

D[1] 1

R/W

QSFP_RESET_NJ25]
o:reset QSFP 25
1:normal

D[2] 1

R/W

QSFP_RESET_NJ[26]
o:reset QSFP 26
1:normal

D[3] 1

0x37

R/W

QSFP_RESET_NJ[27]
o:reset QSFP 27
1:normal

D[4] 1

R/W

QSFP_RESET_NJ28]
o:reset QSFP 28
1:normal

D[5] 1

R/W

QSFP_RESET_N[29]
o:reset QSFP 29
1:normal

D[6] 1

R/W

QSFP_RESET_N[30]
o:reset QSFP 30
1:normal

D[7] 1

R/W

QSFP_RESET_N[31]
o:reset QSFP 31
1:normal

7.7.23. 12C_MUXReset Control Register

Offset |

Bit Fields | Default | R/W | Description

12C MUX Reset Control register

DIlo] 1

R/W

12C_MUX0_RST_N
o:reset 2CMUX o
1:normal

D[] 1

R/W

12C_MUX1_RST_N
o:reset 2CMUX 1
1:normal

D[2] 1

0x38

R/W

12C_MUX2_RST_N
o:reset [2CMUX 2
1:normal

D[3] 1

R/W

12C_MUX3_RST_N
o:reset [2CMUX 3
1:normal

D[4] 1

R/W

12C_MUX_PSU_RST_N
0:reset 2CMUX PSU
1:normal

D[s5] 1

R/W

12C_MUX_LLI_RST_N
o:reset 2CMUX for PCAg535 LLIsignals
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1:normal
D[6] 1 R/W reserved
D7l RAW 1 lac_FLUSH_EN

Write 1, then write 0 to this bit will trigger [2C Flush
function

7.7.24. Device Reset Control Register

Offset | BitFields | Default | R/W | Description

Device Reset Control register

0x39

D[o]

1

R/W

FAN_RACKMON_RST_N
o:reset FAN_RACKMON Card
1:normal

D[]

R/W

USB_BRG_RST_N
o:reset USBBridge CP2112
1:normal

D[2]

R/W

USB_HUB_RST_N
o:reset USBHUB
1:normal

D[3]

R/W

BCM5387_RST_N
0:reset O0B Switch BCM5387
1:normal

D[4]

R/W

FP_PHY_RST_N
o:reset front port PHY
1:normal

D[s5]

R/W

OB_PHY_RST_N
o:reset on-board PHY
1:normal

D[6]

R/W

USB_SPI_BRG_RST_N (Reserved)
o:reset USBSPI bridge
1:normal

D[7]

R/W

DPLL_RST_N (Reserved)
o:reset DPLL
1:normal

7.7.25. BMC Reset Enable Register

Offset | Bit Fields| Default | R/W |

Description

BMC ResetEnable register

DI[o] 0 R/W BMC_MAIN_REQ_EN
0:BMC main reset requestis disabled
0x3A 1:BMC main reset requestis enabled
D[1] 0 R/W BMC_RESET1_EN

0:BMC reset 1request is disabled
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1:BMC reset 1requestis enabled

D[2]

0 R/W BMC_RESET2_EN
0:BMC reset 2request is disabled
1:BMC reset 2request is enabled

D3]

0 R/W BMC_RESET3_EN
0:BMC reset 3request is disabled
1:BMC reset 3requestis enabled

Dl4]

0 R/W BMC_RESET4_EN
0:BMC reset 4request is disabled
1:BMC reset 4 request is enabled

D[s5]

0 R/W BMC_WDT1_EN
0:BMC reset 4request is disabled
1:BMC reset 4 request is enabled

D[6]

0 R/W BMC_WDT1_EN
0:BMC reset 4request is disabled
1:BMC reset 4requestis enabled

D[7]

1 R/W reserved

7.7.26. General Reset Enable Register

Offset | Bit Fields | Default | R/W | Description
General Reset Enable Register
D[o] 1 R/W PB_FRONT_EN
o:front panel push button reset requestis disabled
1:front panel push button reset requestis enabled
D[1] 1 R/W | PB_ONBOARD_EN
0:on board push button resetrequestis disabled
1:0n board push button reset request isenabled
D[2] 1 R/W | FB_RST_EN
0:Facebook push button reset requestis disabled
1:Facebook push button reset requestis enabled
D[3] 1 R/W USRV_PCIE_RST_EN
0x3B o0:userver PCle reset will not reset Tomahawk PCle
1:userver PCle reset will reset Tomahawk PCle
D[4] 0 R/W | BMC_TH_PWR_EN
0:BMC cannot enable or disable Tomahawk power
1:BMC can enable or disable Tomahawk power
D[5] 0 R/W BMC_USRV_PWR_EN
0:BMC cannot enable or disable micro-server power
1:BMC can enable or disable micro-server power
D[6] 0 R/W reserved
D[7] 1 R/W reserved
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7.7.27. Tomahawk LED Control Register

Offset | Bit Fields| Default | R/W | Description

Tomahawk LED Control register

ox3C

D[o]

o]

R/W

TH_LED_CLR
0:Tomahawk LED stream 0/1 normal
1:Tomahawk LED stream o0/1 reset clear

D[]

R/W

TH_LED_EN
0:Tomahawk LED stream o/1 disabled
1:Tomahawk LED stream o/1 enabled

D[2]

R/W

FB_STREAM _EN
0:FB LED stream format disabled
1:FB LED stream format enabled

D[3]

R/W

WALK_TEST_EN
0:LED walk test disabled
1:LED walk test enabled

D[5:4]

10

R/W

00:stream-o singleled check, led number and color
is decided by register ox3d, constant

01:stream-1 singleled check, led number and color
is decided by register ox3d, constant

10:stream-0 all led check, led color isdecided by
register ox3d, constant

11:stream-1 all led check, led color isdecided by
register ox3d, constant

D[6]

R/W

LED_TEST_BLINK_EN
o:normal constant
1:Blinking during LED test

D[7]

R/W

LED_TEST_MODE_EN
o:normal
1: Port LED test mode enabled

7.7.28. Test LED Control Register

Offset | Bit Fields| Default | R/W | Description
TEST LED Control register
D[4:0] 00000 R/W LED_TEST_NUM[4:0]
Indicate one of 32 tri-color LED inone stream
Each QSFP28 port has two tri-color LED, and 16
QSFP28 areinone LED stream.
D[5] 1 R/W | LED_TEST_GREEN
ox3D o:green led is disabled in LED test mode
1:green ledis enabled in LED test mode
D[6] 1 R/W LED_TEST_BLUE
o:blueled isdisabled in LED test mode
1:blueled isenabledin LED test mode
D[7] 1 R/W | LED_TEST_RED
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o:red ledis disabled in LED test mode
1:red led is enabled in LED test mode

7.7.29. System LED 1 Control Register

Offset | Bit Fields| Default | R/W | Description

SYSTEM LED 1 Control register

D[o] 00 R/W LED_1_RED
0:LED 1 RED is OFF
1:LED 1 RED is ON

D[1] 1 R/W | LED_1_GREEN
0:LED 1 GREEN is OFF
1:LED 1 GREEN is ON

DL2] 1 R/W | LED_1_BLUE
0:LED 1 BLUEis OFF
0x3E 1:LED 1 NLUE is ON
DI3] 1 R/W | LED_1_BLINK_EN

0:LED 1 No blink
1:LED 1 Blinkis ON

D[4] 1 R/W reserved
D[5] 1 R/W reserved
D[6] 1 R/W reserved
D[7] 1 R/W reserved

7.7.30. System LED 2 Control Register

Offset | Bit Fields| Default | R/W | Description

SYSTEM LED 2 Control register

D[o] 00 R/W LED_2_RED
0:LED 2 RED is OFF
1:LED 2 RED isON

D[1] 1 R/W LED_2_GREEN
0:LED 2 GREEN is OFF
1:LED 2 GREEN isON

D[2] 1 R/W LED_2_BLUE
0:LED 2 BLUE is OFF
ox3F 1:LED 2 NLUE is ON
D3] 1 R/W | LED_2_BLINK_EN

0:LED 2 No blink
1:LED 2 Blinkis ON

Dl4] 1 R/W reserved
D[s5] 1 R/W reserved
D[6] 1 R/W reserved
D[7] 1 R/W reserved
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7.7.31. LED Test Registero

Offset | Bit Fields| Default | R/W | Description
LED Test register o
D[2:0] 0 RW RGB_DATA_o_TOP[2:0]
0%40 D[5:3] ) RW RGB_DATA_1_TOP[2:0]
D[6] 0 RW reserved
D[7] 0 RW TOP_LED_TEST_EN

7.7.32. LED Test Register1

Offset | Bit Fields| Default | R/W | Description
LED Test register 1
D[2:0] 0 RW RGB_DATA_2_TOP[2:0]
ox41 D[5:3] 0 RW RGB_DATA_3_TOP[2:0]
D[6] 0 RW reserved
D[7] 0 RW reserved
7.7.33. LED Test Register 2
Offset | Bit Fields| Default | R/W | Description
LED Test register 2
D[2:0] 0 RW RGB_DATA_o_BOT[2:0]
ox42 D[5:3] 0 RW RGB_DATA_1_BOT[2:0]
D[6] 0 RW reserved
D[7] 0 RW BOT_LED_TEST_EN

7.7.34. LED Test Register 3

Offset | Bit FieIds| Default | R/W | Description
LED Test register 3
D[2:0] 0 RW RGB_DATA_2_BOT[2:0]
D[5:3] 0 RW RGB_DATA_3_BOT[2:0]
0x43 D[6] 0 RW reserved
D[7] 0 RW reserved

7.7.35. Stream o LED Swap Registero

Offset | Bit Fields | Default | R/W | Description
Stream o LED Swap Register o
0X44 | D[7:0] | 0 | RW | STo_LED_SWAP[7:0]
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7.7.36. Stream o LED Swap Register 1
Offset | Bit Fields| Default | R/W | Description
Stream o LED Swap Register 1
0X45 | D[7:0] | 0 | RW | STo_LED_SWAP[15:8]

7.7.37. Stream 1 LED Swap Registero

Offset | Bit Fields| Default | R/W | Description
Stream 1 LED Swap Register o

0X46 | D[7:0] | 0 | RW | ST1_LED_SWAP[7:0]

7.7.38. Stream 1 LED Swap Register 1
Offset | Bit Fields| Default | R/W | Description
Stream 1 LED Swap Register 1
0X47 | D[7:0] | 0 | RW | ST1_LED_SWAP[15:8]

7.7.39. FLIP BUTTON Register
Offset | Bit Fields| Default | R/W | Description
Flip LED Button Register

D[o] 0 w BUTTON_FLIP
0X48 write 1 to this bitwill flip the LED selection button
D[7:1] 0 RW Reserved

7.7.40. LED Stream Control Register
Offset | Bit Fields| Default | R/W | Description
LED Stream Control Register
D[o] 0 W SWAP_UP_DOWN
0:UP port led status output first
1:Down port LED status output first

In wedge100, SW team choose to outputdown port
status first.

D[7:1] 0 RW Reserved

0X49

7.8.Fan Control CPLD

Fan ControlCPLDisonFancard,itconnectsto BMCI2Cbus9,l2Caddressis0x33.It
supportsthefollowing functions:

e FanFRUcontrolandstatusreading

e RackMon GPIOcontrol
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7.8.1. Board Revision Register

Offset | Bit Fields| Default | R/W

Description

BOARD Revision Register

D[3:0] 0000 R BRD_REV[3:0]: PCB revision
D[5:4] 00 R MODEL_ID[1:0]
00:wedge100
0X00 01:6-packioolinecard
10:6-packioo fabriccard
11:reserved
D[7:6] 00 R reserved
7.8.2. CPLD Revision Register
Offset | Bit Fields| Default | R/W | Description

CPLD Revision Register

D[5:0] 000000 R CPLD Revision[5:0]
DI[6] 0 R Released Bit
0x01
0=not released,
1= Released version after PVT
D[7] 0 R Reserved
7.8.3. CPLD Sub-revision
Offset | Bit Fields| Default | R/W | Description

CPLD Sub-version Register

0X02 D[7:0] 0X02 R

CPLD sub-version register
For HW debug only

7.8.4. GPIO Status Register

Offset | Bit Fields| Default | R/W | Description

GPIO Status Register
D[o] 0 R JAYBOX_GPI01
D[1] 0 R JAYBOX_GPIO2
D[2] 0 R JAYBOX_GPIO3

0X04 D[3] 0 R JAYBOX_GPIO4
D[4] 0 R JAYBOX_GPIOs5
D[5] 0 R JAYBOX_GPIO6
D[6] 0 R JAYBOX_GPIO7
D[7] 0 R JAYBOX_GPIO8

7.8.5. GPIO JayBox Status

| Offset | Bit Fields| Default | R/W

Description
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JAYBOX Status Register

D[o] 0 R JAYBOX_FEED1_CLOSED
D[] 0 R JAYBOX_FEED2_CLOSED
D[2] 0 R Reserved
0X05 D[3] 0 R Reserved
D[4] 0 R Reserved
D[s5] 0 R Reserved
D[6] 0 R Reserved
D[7] 0 R Reserved
7.8.6. Interrupt Status Register
Offset | Bit Fields| Default | R/W | Description

Interrupt Status Register

D[o] 1

R

FanTray failure
o:fan tray has failure
1:all fantray is good and alive

D[1] 1

FanTray Present interrupt
0:Interrupt active
1:normal

D[2] 1

0Xx07

TEMP_SENSOR1
o:temp sensor 1interrupt active
1:normal

D[3] 1

TEMP_SENSOR2
o:temp sensor 2 interrupt active
1:normal

D[4] 1

Alarm_N

o:fan_RackMon board has alarm asserted to main

board
1:normal

D[7:5] 111

Reserved

7.8.7. Fan-tray Present Status Register

Offset | Bit Fields| Default | R/W | Description

FanTray Present Status register

D[o] 1

R

FanTray-1 Present
o:present
1:not present

D[1] 1
0x08

FanTray-2 Present
o:present
1:not present

D[2] 1

FanTray-3 Present
0:present
1:not present
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D[3] 1 R FanTray-4 Present
0:present
1:not present

D[4] 1 R FanTray-5 Present
0:present
1:not present

D[7:5] 111 R Reserved

7.8.8. Fan-tray FailureStatus Register

Offset | Bit Fields| Default | R/W | Description

Fan tray failure status register

D[o] 0 R FanTray-1 failure
o:fan tray hasfailure
1:fan tray is good andalive

D[1] 0 R FanTray-2 failure
o:fan tray hasfailure
1:fan tray is good and alive

D[2] 0 R FanTray-3 failure
o:fan tray has failure

0X0 . .
2 1:fan tray is good and alive

D[3] 0 R FanTray-4 failure
o:fan tray has failure
1:fan tray is good and alive

D[4] 0 R FanTray-5 failure
o:fan tray isgood and alive
1:fan tray hasfailure

D[7:5] 111 R Reserved

7.8.9. Fan-tray 1 Front Fan Speed Register

Offset | Bit Fields| Default | R/W | Description

Fan tray 1 Front Fan Speed

0X10 | D[7:0] | 0X00 | R | FanTray-1 front Fan Speed

7.8.10. Fan-tray 1 Rear Fan Speed Register

Offset | Bit Fields| Default | R/W | Description

Fan tray 1 Rear Fan Speed

0x11 | D[7:0] | 0X00 | R | FanTray-1 rear Fan Speed

7.8.11. Fan-tray 2 Front Fan Speed Register

Offset | Bit Fields| Default | R/W | Description

Fan tray 2 Front Fan Speed
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| 0x12 | D[7:0] | 0X00 | R | FanTray-2 front Fan Speed

7.8.12. Fan-tray 2 Rear Fan Speed Register
Offset | Bit Fields| Default | R/W | Description
Fan tray 2 Rear Fan Speed
0X13 | D[7:0] | 0X00 | R | FanTray-2 rear Fan Speed

7.8.13. Fan-tray 3 Front Fan Speed Register

Offset | Bit Fields| Default | R/W | Description

Fan tray 3 Front Fan Speed

0X14 | D[7:0] | 0X00 | R | FanTray-3 front Fan Speed

7.8.14. Fan-tray 3 Rear Fan Speed Register
Offset | Bit Fields | Default | R/W | Description
Fan tray 3 Rear Fan Speed
0X15 | D[7:0] | 0X00 | R | FanTray-3 rear Fan Speed

7.8.15. Fan-tray 4 Front Fan Speed Register
Offset | Bit Fields| Default | R/W | Description
Fan tray 4 Front Fan Speed
0x16 | D[7:0] | 0Xx00 | R | FanTray-4 front Fan Speed

7.8.16. Fan-Tray 4 Rear Fan Speed Register
Offset | Bit Fields| Default | R/W | Description
Fan tray 4 Rear Fan Speed
0x17 | D[7:0] | 0Xx00 | R | FanTray-4 rear Fan Speed

7.8.17. Fan-tray 5 Front Fan Speed Register

Offset | BitFields | Default | R/W | Description

Fan tray 5 Front Fan Speed

0x18 | D[7:0] | 0X00 | R | FanTray-s front Fan Speed

7.8.18. Fan-tray 5 Rear Fan Speed Register
Offset | Bit Fields| Default | R/W | Description
Fan tray 5 Rear Fan Speed
0X19 | D[7:0] | 0X00 | R | FanTray-5 rear Fan Speed

Front fan max speed is 16000RPM, rearfan max speedis 15400RPM.Period timeis 200ms,
CPLD countnegative waveformandrecord itat ox10~0x17

200ms/m=1/2*TS
TS=60/N
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N=60/TS=60/0.4*m=150*m
SW mustmultiple150and show itas RPM(Revolutionsper minute)

U

RUNNING
BLADE LOCKED

LOCKED

Fe———- S
|

| 0R

|

Voo | __
0.5V } ‘
MAX.E==
‘ RUNNING ‘
M T2 [ 13 [ T4
1S
N=R.P.M

TS=60,/N(SEC)

*VOLTAGE LEVEL AFTER BLADE LOCKED

*4¢ POLES

T1=T2=T3=T4=1/4 TS

Figure 24: RPM reading of fan tray

7.8.19. Front Fan Alive Register

Offset | Bit Fields| Default | R/W |

Description

Front Fan Alive register

D[4:0] 10000 R FRONT_FAN_ALIVE_N[4:0]
0X1A o:alive
1:bad
D[7:5] 000 R reserved
7.8.20. Rear Fan Alive Register
Offset | Bit Fields| Default | R/W | Description

Rear Fan Alive register

D[4:0] 10000 R REAR_FAN_ALIVE_N[4:0]
0x1B o0:alive
1:bad
D[7:5] 000 R reserved

7.8.21. Fan-tray Alive Register

Offset |

Bit Fields| Default | R/W | Description

FAN-TRAY Alive register

ox1C

| Dl4:0]

| 10000

R

FANTRAY_ALIVE_N[4:0]
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o:alive
1:bad

D[7:5]

000

reserved

7.8.22. Fan-tray Present Register

Offset | BitFields | Default | R/W | Description

Fan Tray Present Register

oxaiD

D[4:0] 10000 R FANTRAY_PRSNT_N[4:0]
0:present
1:not available

D[7:5] 000 R reserved

7.8.23. Fan-tray 1 PWM Control Register

Offset | Bit Fields| Default | R/W | Description

Fan tray 1 PWM control Register

0X20

D[4:0] 10000 R/W FAN1_PWM[4:0]
FanTray-1 PWM control signal
D[7:5] 000 R reserved

7.8.24. Fan-tray 2 PWM Control Register

Offset | Bit Fields| Default | R/W | Description

Fan tray 2 PWM control Register

0x21

D[4:0] 10000 R/W FAN2_PWM[4:0]
FanTray-2 PWM control signal
D[7:5] 000 R reserved

7.8.25. Fan-tray 3 PWM Control Register

Offset | Bit Fields| Default | R/W | Description

Fan tray 3 PWM control Register

0Xx22

D[4:0] 10000 R/W FAN3_PWM[4:0]
FanTray-3 PWM control signal
D[7:5] 000 R reserved

7.8.26. Fan-tray 4 PWM Control Register

Offset | Bit FieIds| Default | R/W | Description

Fan tray 4 PWM control Register

0x23

D[4:0] 10000 R/W FAN4_PWM[4:0]
FanTray-4 PWM control signal
D[7:5] 000 R reserved

7.8.27. Fan-tray s PWM Control Register

| Offset | Bit Fields| Default | R/W | Description
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Fan tray 5 PWM control Register

0X24

D[4:0] 10000 R/W FAN5_PWM[4:0]
FanTray-5 PWM control signal
D[7:5] 000 R reserved

FAN_PWM[4:0]

0_0000 0/32 or 0% duty cycle
0_0001 1/320r3.125%duty cycle
0_0010 2/320r6.25% duty cycle
0_0011 3/320r9.375%duty cycle
0_0100 4/320r12.5%duty cycle
0_0101 5/320r 16.625%duty cycle
0_0110 6/320r 18.725%duty cycle
0_0111 7/320r 21.875%duty cycle
0_1000 8/320r 25% duty cycle
0_1001 9/320r 28.125%duty cycle
0_1010 10/320r31.25%duty cycle
0_1011 11/32 0r 34.375%duty cycle
0_1100 12/320r37.5%duty cycle
0_1101 13/320r 41.625%duty cycle
0_1110 14/320r 43.725%duty cycle
0_1111 15/320r 46.875%duty cycle
1_0000 16/320r 50% duty cycle
1_0001 17/320r53.125%duty cycle
1_0010 18/320r56.25%duty cycle
1_0011 19/320r 59.375%duty cycle
1_0100 20/320r62.5%duty cycle
1_0101 21/320r66.625%duty cycle
1_0110 22/320r 68.725%duty cycle
1_0111 23/320r 71.875%duty cycle
1_1000 24/320r 75% duty cycle
1_1001 25/320r 78.125%duty cycle
1_1010 26/320r 81.25%duty cycle
1_1011 27/320r 84.375%duty cycle
1_1100 28/320r 87.5%duty cycle
1_1101 29/320r91.625%duty cycle
1_1110 30/320r 93.725%duty cycle
1_1111 32/320r 100%duty cycle

Table 14: Fan PWM Control table

7.8.28. FAN-Tray 1/2 LED Control

| Offset | Bit Fields| Default | R/W | Description
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Fan tray 1 PWM control register

D[1:0] 00 R/W FAN1_LED_CTRL[1:0]

00:Under HW control

01:Red OFF, Blue ON

10:Red ON, Blue OFF

11: OFF

If LED is under HW control

Present_n=o, fan_alive_n=0,then Red OFF, Blue ON
Present_n=1, fan_alive_n=x,then Red OFF, Blue OFF
Present_n=o0, fan_alive_n=1,then Red ON, Blue OFF

D[2] 0 R/W | FAN1_LED_BLINK
0:no blink
1:Blink LED 1
0X25 D[3] 0 R/W reserved
D[5:4] 00 R/W FAN2_LED_CTRL[1:0]

00:Under HW control

01:Red OFF, Blue ON

10:Red ON, Blue OFF

11:OFF

If LED is under HW control

Present_n=o0, fan_alive_n=0,then Red OFF, Blue ON

Present_n=1, fan_alive_n=x,then Red OFF, Blue OFF
Present_n=0, fan_alive_n=1,then Red ON, Blue OFF

D[6] 0 R/W FAN2_LED_BLINK
o:no blink
1:Blink LED 1
D[7] 0 R/W reserved

7.8.29. FAN-Tray 3/4 LED Control
Offset | Bit Fields | Default | R/W | Description
Fan tray 3/4 PWM control register
D[1:0] 00 R/W FAN3_LED_CTRL[1:0]
00:Under HW control
01:Red OFF, Blue ON
10:Red ON, Blue OFF
11: OFF
If LED is under HW control
0X26 Present_n=o, fan_alive_n=0,then Red OFF, Blue ON
Present_n=1, fan_alive_n=x,then Red OFF, Blue OFF
Present_n=o0, fan_alive_n=1,then Red ON, Blue OFF

D[2] 0 R/W FAN3_LED_BLINK
0:no blink
1:Blink LED 1
D[3] 0 R/W | reserved
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D[5:4] 00 R/W FAN4_LED_CTRL[1:0]
00:Under HW control
01:Red OFF, Blue ON
10:Red ON, Blue OFF
11: OFF
If LED is under HW control
Present_n=o, fan_alive_n=0,then Red OFF, Blue ON
Present_n=1, fan_alive_n=x,then Red OFF, Blue OFF
Present_n=o0, fan_alive_n=1,then Red ON, Blue OFF

D[6] 0 R/W | FAN4_LED_BLINK
0:no blink
1:Blink LED 1

D[7] 0 R/W reserved

7.8.30. FAN-TraysLED Control
Offset | Bit Fields | Default | R/W | Description

Fan tray 5 PWM control register

D[1:0] 00 R/W FAN5_LED_CTRL[1:0]
00:Under HW control
01:Red OFF, Blue ON
10:Red ON, Blue OFF
11: OFF
If LED is under HW control
Present_n=o0, fan_alive_n=0,then Red OFF, Blue ON
Present_n=1, fan_alive_n=x,then Red OFF, Blue OFF
ox27 Present_n=o0, fan_alive_n=1,then Red ON, Blue OFF
D[2] 0 R/W | FAN5_LED_BLINK
o:no blink
1:Blink LED 5
D[3] ) R/W reserved
D[5:4] 00 R/W reserved
D[6] R/W reserved
D[7] 0 R/W reserved
7.8.31. Interrupt Block Register
Offset | Bit Fields | Default | R/W | Description

Interrupt Block register

0x28

D[o] 0 R/W TEMP_SENSOR_1_BLK

o:normal

1:Block temperature sensor 1 interrupt
D[1] 0 R/W TEMP_SENSOR_2_BLK
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o:normal
1:Block temperature sensor 2 interrupt
D3] 0 R/W | FAN_PRSNT_BLK
o:normal
1:Block fan presentinterrupt
D[4] 00 R/W FAN_FAILURE_BLK
o:normal
1:block fan failureinterrupt
D[7:5] 000 R/W reserved
7.8.32. Debug Test Register 1
Offset | Bit Fields | Default | R/W | Description
Debug test register 1
D[2:0] 0 R/W TEST_SEL[2:0]
0X29 D[3] 0 R/W FRU_INT_TEST
o:normal
1:enable FRU Interrupt test
D[7:4] 00000 R/W reserved
7.8.33. GP1O OutputEnable Register
Offset | Bit Fields | Default | R/W | Description
GPIO OutputEnable Register
D[o] 0 JAYBOX_GPIO1 Output Enable
0: tri-state GPIO1
1:GPIO1 is output, reg_ox2b[o] is the output
data
D[1] 0 JAYBOX_GPIO2 Output Enable
0: tri-state GP102
1: GP101 is output, reg_ox2b[1] is the output
data
ox2a
D[2] 0 JAYBOX_GPIO3 Output Enable
o: tri-state GP103
1: GPIO1 is output, reg_ox2b[2] is the output
data
D[3] 0 JAYBOX_GPIO4 Output Enable
o0:tri-state GPIO4
1: GPI01 is output, reg_ox2b[3] is the output
data
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D[4]

JAYBOX_GPIO5 Output Enable
0: tri-state GPIOg

1: GP101 is output, reg_ox2b[4] is the output
data

D[5]

JAYBOX_GPIO6 Output Enable
o0:tri-state GPIO6

1: GPI101 is output, reg_ox2b[5] is the output
data

D[6]

JAYBOX_GPIO7 Output Enable
o: tri-state GP10y

1: GPI01 is output, reg_ox2b[6] is the output
data

D[7]

JAYBOX_GPIO8 Output Enable
0:tri-state GPIO8

1: GPI101 is output, reg_ox2b[7] is the output
data

7.8.34. GPIO OutputData Register

Offset | Bit Fields | Default | R/W |

Description

GPIO Output Data Register

D[o] 0 JAYBOX_GPIO1 Output Data
D[1] 0 JAYBOX_GPIO2 Output Data
D[2] 0 JAYBOX_GPIO3 Output Data
D[3] 0 JAYBOX_GPIO4 Output Data
ox2b
D[4] 0 JAYBOX_GPIO5 Output Data
D[5] 0 JAYBOX_GPIO6 Output Data
D[6] 0 JAYBOX_GPIO7 Output Data
D[7] 0 JAYBOX_GPIO8 Output Data
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7.9. Fan Card Heartbeat

FANcard will send heartbeatsignalto mainboardSYSCPLDtoindicate the healthy
statusoffantrays.Ifany fatal scenario happens,such asall 5 fan-tray fail,then
heartbeatsignal willnotify main board SYSCPLD and main board needto take
prevention method,suchasshutdownthe main powerwithincertaintime.

7.10. CPLD upgrade

Both SYSCPLDand FAN_RACKMON CPLD canbeonlineupgradedby BMC.BMC use the
following GPIOto emulate CPLD)JTAG signalsto upgradeCPLD.

BMC Pin |10 CPLD JTAG Note

GPIO

GPIOJ4 T4 Out | FANCARD_TMS FAN_RACKMON CPLD TMS input, BMCoutput
GPIO]Js5 U2 Out | FANCARD_TCK FAN_RACKMON CPLD TCK input, BMC output
GPIOJ6 T2 Out | FANCARD_TDI FAN_RACKMON CPLD TDI input, BMC output

GPIOJ7 T1 In FANCARD_TDO FAN_RACKMON CPLD TDO output, BMCinput

GPIOMo | V3 Out [ FANCARD_UPD_N FAN_RACKMON CPLD upgradeenable, active
low. To enable fan_RackMon CPLD upgrade

GPIOM4 | W3 | Out | SYSCPLD_TMS SYSTEM CPLD TMS input, BMC output
GPIOM6 | AA1 | Out [ SYSCPLD_TCK SYSTEM CPLD TCK input, BMC output

GPIOMs5 | Y2 Out | SYSCPLD_TDI SYSTEM CPLD TDI input, BMC output

GPIOM7 | V5 In SYSCPLD_TDO SYSTEM CPLD TDO output, BMC input

GPIOF2 | A20 | Out [ SYSCPLD_UPD SYSTEM CPLD upgradeenable, active High. To

enable SYSTEM CPLD upgrade
Table 15: BMC GPIO Signals for CPLD Online Upgrade

PleasenotethatCPLDupgradeenablesignals have differentpolarity for SYSCPLD and
FAN_RACKMON CPLD.

7-11. LED

QSFP28dataportcanbeconfiguredassingle1o00Gmode ordualsoGmode,or four10G
mode.However,only twoLEDs can beassigned toone QSFP28porttoindicatetheport
status.R/G/Btri-color LEDis used to display moreinformation,butitis difficult to
display allfour10G portstatusifthe QSFP28 is configured as 4x10G mode.

Each QSFP28 porthas2tri-colorLED, totally 64 tri-color LED for 32 QSFP28 ports.Serial to
parallelshiftregister 74LV164 can beusedtoimplementthese64tri-color LED, or 192 bit
of LED. 24 pieceof74LV5950r74LVi64are needed.
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LED_CLKO
fooamo ] ——— | Wist [ Lvies [P Lvied |
> Oi ........ t i ........ i i lgs

LED_CLK1 >

LED_DATA1 q CPLD

LED_CLK2 4’{ Lvie4 I—H Lvie4 I—H V164 ‘

> Oi f l \L l lgs
— >

Figure 25: Wedge100S QSFP Port LED

Each2x1QSFP28 cage has 4 LED,so each QSFP28 porthastwoLEDs.The LEDs are named
a/b/c/d fromlefttoright.

TOP

LT AT
b d

a C

BOT

Figure 26: 2x2 QSFP28 Cage LED

Thefollowing diagram show the physical mapping ofthe LED stream.Softwareneed to
program Tomahawkinternal LED micro-controller to output serial streamwhich match
the external LEDshiftregistersequence.

Each QSFP28 porthas 12-bit LED stream format, the following table shows thedefinition.
Eachline has3bittoindicatethe RGBstatusoftri-color LED.

Port Bit Name Definition
B-G-R LED status

Blue 100

Green o010

[0:2] Lane_1_led[o:2] Aqua 110

Yellow 011

QSFP-1 BOT Purple 101

OFF 000

Red 001
B-G-R LED status

[3:5] Lane_2_led[o0:2] Blue 100

Green o010
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Aqua 110
Yellow 011
Purple 101
OFF 000

Red 001

B-G-R LED status

Blue 100
Green o010
[6:8] Lane_3_led[0:2] Aqua 210
Yellow o011
Purple 101
OFF 000
Red 001
B-G-R LED status
Blue 100
Green o010
Aqua 110
[9:11] Lane_4_led[o:2]
Yellow o011
Purple 101
OFF 000
Red 001
B-G-R LED status
Blue 100
Green o010
[0:2] Lane_1_led[o0:2] Aqua 110
Yellow o011
Purple 101
OFF 000
Red 001
QSFP-0 TOP B-G-R LED status
Blue 100
Green o010
[3:5] Lane_2_led[o:2] Aqua 110
Yellow o011
Purple 101
OFF 000
Red 001
[6:8] Lane_3_led[o:2] B-G-R LED status
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Blue 100
Green o010
Aqua 110
Yellow o011
Purple 101
OFF 000
Red 001

[9:11]

Lane_4_led[o0:2]

B-G-R LED status

Blue 100
Green o010
Aqua 110
Yellow o011
Purple 101
OFF 000
Red 001

Table 16: Port LED Color Definition

Attention:LSBshiftout of Tomahawkfirst

ThefollowingareLED stream format, please notethat LED stream from Tomahawk, bit-o
isshiftoutfirst,and bit-191isshifted outlast.
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BOT Top BOT TOP
01 2 3456789 1011 12 1314 15 16 17 18 19 20 21 22 23 24 35 36 47
LED_DATAO
a3 Q2 Q1 Qo
48 59 60 71 72 83 84 95
H I N N . emw
Q31 Q30 Q29 Q28
96 107 108 119 120 131 132 143
a1 Q10 Q9 [oF]
144 155 156 167 168 179 180 191
Q7 Q6 Qs Q4
BoT TOP BOT TOP
01 234567829101 12 13 14 15 16 17 18 19 20 21 22 23 24 35 36 47
LED_DATA1
Q27 Q26 Q25 Q24
48 59 60 71 72 83 84 95
Q23 Q22 Q21 Q20
96 107 108 119 120 131 132 143
Q19 Q18 Q17 Qaié
144 155 156 167 168 179 180 191
Qis Q14 Q13 Q12

Figure 27: Wedge100S QSFP28 Port LED Stream

Theled definitionisbased on Facebook’s specialrequirementsfordatacenter
application,itismoreimportantforswitch todisplay link status,and alarm statusthan
displayinglink activity (blinking rx/txstatus).

Pleasenotethatlane_i_led,lane_2_led,lane_3_led1,andlane_4_led arefourLEDofone
logic100G port,thestatusofthesefour LEDs are from Tomahawk LED stream.Each 100G
porthasfourlogicLEDassociated toit.Softwarecan choseto outputledstatusbased
onportconfigurationand portstatus.

For QSFP28 physical port,thereare four LED for two QSFP28port.LED_A,LED_B,LED_C,
and LED_D arerealtri-color LED builtin QSFP28 2x1cage.Each QSFP28 portonly hastwo
tri-color LED.External LEDselect button (LED_SEL)isused toselect LEDto display.The
followingare mappingbetweenLED[1:4]and LED_A/B/C/D.

TheCPLDdoesnotcareaboutthemode. Itdoesnotevertrytodisplayinfoforbothtop
and bottom portsatthesametime,regardlessofthe portmodes. Itjustdisplay either
thetoporbottominfodependingonthebuttonstatus.Ifbothtopandbottomportsare
in 1x100G modeand we wantthe LEDs to show info about both,then software will
handlethisinsoftware.Softwarewilljustemitabitstream thathasinfo forboth ports
in.

Forinstance,ifports1and2arebothin 1x100G mode,software canemitinfo forboth
portiand2inthe12-bitvalueforporti,anditcanreplicatethesamedatainthe12-bit

valueforport2. ThenregardlessofthebuttonstatetheLEDs displayedwill haveinfo for
bothports.

To makethings clear,herearesome examplesshowingthebitstreamsthat would be
sentforthefirsttwo QSFPsinvarious modes:
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e Bothinix100G mode,bothlink up:
o 010000000010 010000000010
e Bothin2x50Gmode,withlinkuponethi/1,eth1/2,and eth2/2,buterrorson
eth2/1:
o 010100010010 010100010010
o (AssumingthatLEDs1and3aretheuparrowsandLEDs2and4arethe
downarrows.)
e Topportin2xsoGmode with bothlinks up,bottomportin 4x25G mode, with only
thelast3 portsup:
o 010000010000 000010010010

Thefollowingdiagrams showsometypical modes:

BOT TOP
0 11 12 23
1x100G Mode TOP BOT TOP BOT
1x40G Mode
1 0 10
LED_Button_Select mux ‘ mux mux ‘ mux
a b o d
Figure 28: LED MUX in 1x100G Mode or 1x40G Mode
BoT TOP
0 1 12 23
R
TOP-1 BOT-1 TOP-2 | BOT-2 TOP-1 BOT-1 | TOP-2 BOT-2
2x50G Mode
1 0 1 0
LED_Button_Select >  mux mux mux mux
a b C

Figure 29: LED MUX in 2x50G Mode

January 25, 2017



Open Compute Project Wedge100S 32x100GE TOR Switch specification

BOT
0 11 12 ToP 23
4x25G Mode
4x10G Mode BOT-1 BOT-2 BOT-3 BOT-4 TOP-1 TOP-2 TOP-3 TOP-4
1 0 1 0
LED_Button_Select mux mux mux mux
a b C
Figure 30: LED MUX in 4x25G Mode or 4x10G Mode
BOT TOP
0 1 12 23
TOP:100G TOP BOT-1 BOT-2 TOP BOT-1 BOT-2 ‘
BOT:2x50G
1 0 10
LED_Button_Select —— > mux mux mux mux

L4

AV AV

a b C d

Figure 31: LED MUX in 1x100G Mode and 2x50G Mode

Wedge100CPLD cansupportdifferent LED mode:
e PortLEDsaredirectlydriven by Tomahawk stream:reg_ox3C[2:0]=3’bo10
e PortLEDsuseFB12bitstreamformatreg_ox3c[2:0]=3'b110
e PortLEDsaredrivenbyCPLDtestlogic:reg_ox3c[2:0]=3'b000

Softwareneedtosetbothbiti TH_LED_ENand bit2 FB_STREAM_ENto high to enable the
12-bitformat.

Tomahawk LED Control register
D[o] 0 R/W TH_LED_CLR

0x3C o:Tomahawk LED stream o/1 normal

1:Tomahawk LED stream o/1 reset clear

http://opencompute.org 93



OFEN

Compute P

D[1] 0 R/W TH_LED_EN

0:Tomahawk LED stream o/1 disabled

1:Tomahawk LED stream o/1 enabled

D[2] 0 R/W FB_STREAM_EN

o:direct stream from Tomahawk
1:12-bit FB stream format used

D[3] 0 R/W WALK_TEST_EN
0:LED walk test disabled
1:LED walk test enabled

by register ox3d, constant

by register ox3d, constant

D[5:4] 10 R/W 00:stream-0 single led check, led number and
color is decided by register ox3d, constant

01:stream-1 single led check, led number and
color is decided by register ox3d, constant

10:stream-o all led check, led color isdecided

11:stream-1 all led check, led colorisdecided

D[6] 1 R/W LED_TEST_BLINK_EN
o:normal constant
1:Blinkingduring LED test

D[7] 1 R/W LED_TEST_MODE_EN
o:normal
1:Port LED test mode enabled

Table 17: Tomahakw LED Control and Debug Register

7.12. On Board Power Design

Tomahawk 1.0V corevoltage 160Arail with ROV:
e [R3581+6xIR3556 six phase design
e PowerstagelR3556
e Inductor

Tomahawk fixed 1.0Vanalog5oArail:
e IR3584+2xIR3556 twophasedesign
e PowerstagelR3556
e Inductor

Wedge100S 3.3V main power5oArail:
e [R3584+2xIR3556 twophasedesign
e PowerstagelR3556
e Inductor
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Voltagerailswithsmallcurrentcan use TITPS54339(3A), TPS53318(6A)

7.13. Voltage Rail control and Monitor

In ordertoensureproperoperationofallpowerrailsatalltimes, Wedge1o0S needto
supportthefollowingvoltagerail controland monitorfunctions
e Thepowerupandpowersequenceofallvoltagerailsneedtobecontrolledin
sub-msdelay.

e Allvoltagerailsneedtobeclosely monitored,under-voltagethreshold and over-
voltagethresholdneedto bespecified by design and can be adjustable by
softwareifneeded.

e Allvoltagerailsneedtobemeasuredinreasonableaccuracy

Latticesemiconductorprogrammable powercontrollerPWR1014Ais recommendedto
implementallthesethreefunctions.Powercontrolandstatusinformationcan be
accessedvial2Cinterface

Voltagesarereported as partofthesystemenclosurestatusinformation.The power
railstobe monitoredareshownin Table 18.
Table 18 Monitored Power Rails on Wedge100S

Power domain Power Rail Voltage
Main Power P3.3V 3.3V
P1.8V 1.8V
P1.25V 1.25V
P1.0V_ROV 0.970Vto1.03V
P1.0V_A 1.0V
Standby power P3.3V_STBY 3.3V
P1.8V_STBY 1.8V
P1.5V_STBY 1.5V
Input Power Inputi2v 12.5V
7.14. Power sequencer and monitor

Wedge1o00S willuse programmable powermanagerchip PWR1014Afrom lattice
semiconductor.PWR1014Asupportthe followingfeatures:

e Powerrailsequencecontrolupto 12rails

e Monitor1ovoltagerails

e Performvoltage measurementoniovoltagerails
e I2Cinterface

http://opencompute.org 95



i i oPEN
e &

g Slae
S Compute Project

P12V_IN

P3.3V_IS0

P3.3V_VSEN

P1.8V_VSEN
P1.25V_VSEN
P1OV_A_VSEN

PL.OV_ROV_VSEN

P1.8V_STBY VSEN
P15V_STBY_VSEN
P1.2V_STBY_VSEN
P12VIN_VSEN

PWR_CYC_ALL_N
PWR_MAIN_EN

SYSCPLD
PWR_STBY_OK

BMC_12¢_7_sCL
BMC_12C_7_SDA

SM_ALERT_N

PD_STBY_RESET_N

PD_MAIN_RESET_N

Standby Power Domain

P12V_uSRVER
4A
E P12V_uBERVER_EN - . —
P5V_STBY 154
- PSV_STBY_OK

P3.3V_STBY
P3.3V_STBY_OK

P2.5V_STBY

P2.5v_STBY_OK

L P1.8V_STBY
PLEV_STBY_OK 1A
S ——

PWA_STBY_EN

P1.5V_STBY
- P1.5V_STBY_OK 1.5A

P1.2V_STBY
PL2V_STBY_OK 15A

T e et R L TR B

P1.25V
TPS53318 S5A

=o,
—{ -

PIIV_EN P3.3V
D 50A

|
!

|

1

i

1 _.-

| PLOV_A_EN PLOV_A o
1

|

1

1

|

PWR_MSRV_FORCE
PWR_MAINTH_FORCE

PLOV_ROV_EN P1.0V_ROV

BMC_I2€_2 SCL

= 180A

BMC_12C_2_SDA

* Power Monitor
* Power Sequencer
* Power Measurement

I Main Power Domain

PWR_STBY_OK = PSV_STBY_OK & P1.2V_STBY_OK
Figure 32: Power Sequencer and Power Circuit Diagram

7.15. System reset

Wedge1o00S systemresetdiagramisshowninthe followingdiagram.
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SYSCPLD

e MICROSRV_PRSNT_N

PWR_CYC_ALL_N

e MICROSRV_PCIE_RST_OUT_N
PWR_MAIN_EN

MICROSRV_PWR_BTN_N
CPLD_IN3{Reserved)

MICROSRV_RST_N

PD_MAIN_RESET_N

PWR_STBY_OK PD_STBY_RESET_N _SYSRST_N
yPower b0  PCIE_RST_N
BCMS387_RST_N
BCM54616_RST_N
BMC_RESET_REQ_N(GPIOF1)
BMC BIMC_CPLD_RESET1{GPIOD2): FANCARD_RST_N
o BMC_CPLD_RESET2(GPIOD3) USBZS13_RST_N
=i BIMC_CPLD_RESET3(GPIODA):
BMC_CPLD_RESET4{GPIODS): CP2112_RST_N
BMC_RST_N
12C_MUX_PSU_RST_N
12C_MUX_I0_RST_N
B
Panel Reset Button PUSHBUTTON RST N 12C_MUX_QSFP_RST_N[3:0]
On-Board Debug Button BMC_DBG_RST_N »
FB Debug Header Reset Button FB_DBG_RST_N QSFP_RST_N[31:0]
PWR_MSRV_FORCE

PWR_MAINTH_FORCE

5M2210ZF256C5N
Figure 33: Wedge100S Reset Architecture
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8. Rack Monitor and Fan Control Card

8.1.Block Diagram

Rear Debug_UART
8- Debug
REAR_UART_TX RS232 GTER
@ REAR UART RX MAX3232 Connector
(Reserved)
BMC_UART_RX
RS485 B
BMC_UART TX MAX3485 |-gR48
> RS485_A
BMC_UART RTS RS485 et
JayBox GPIOs >
> GPIO port
RJ4A5 #4
-
1
BMC_GPIOs a1 RJ45
A2 > RMON-#3
GND -
RMON3_PF
FAN1 PSNT N 5
FANT TACH A > RMON3 RF ¢
FAN-TRAY #1 FANT TACH B
FANT PWM
FAN2 PSNT N —
FAN2 TACH A . RI4S
FAN-TRAY #2 FAN2 TACH B AL >
FANZ PWM o > RMON-#2
FAN3 PSNT_N rmonz pr o N0
FAN3 TACH A RMON2 RE ™
FAN-TRAY #3 FAN3 TACH B &
FAN3 _PWM
FAN4 PSNT N
FANA TACH A —>>
FAN-TRAY #4 FAN4 TACH B —>>
FANZ_PWM VE— RJ45
A2 —— p|  RMON-#1
FANS_PSNT GND ———
FANS TACH A RMONL PF__ o
FAN-TRAY #5 FAN5 TACH B RMONI RF g
FANS PWM
BMC_GPIO_TM  ———
> e
BMC_GPIO_TDI
@2/ PO 0O > x I a0
S > o i3
I 2 - AN_LED_#4
5 5
DO_PRGM - AN_LED_#5
12C_RFC_SCL >
<@ |2C_RFC_SDA >

TMP75 #1 TMP75 #2

Figure 34: RackMon and Fan Control Card Diagram

RackMonand fan control card (RMF card)support the following features:
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e Provide3 Rack Monitor R)J45connectorfor OpenRack V2 Rack Monitor. One
RS485 UARTamongall3 RackMonRJ45ports connectedto BMC,and PSU statusof
threeracks

e Provide1RJ45Connector for GPIOsignals of JayBox

e 5B/Rbi-colorLEDtoindicatethefantraystatusofsCRfantray

e ControlandstatusofsCRfantray

e [2Cinterfacetomainboard BMC

CLT

HS A =L e

——
I |
Figure 35: RackMon and GPIO RJ45 Connectors

The RS-485signals onthethree RackMonRJ45connectors are connected to oneRS-485
transceiveronthe RMF card,and are connectedto BMC UART#4 (TXD4, RXD4,and NRTS4).

Table 19: RackMon RJ45 Connector Pin-out Definition

Pin Pin Name Signal Level Descriptions
Number

1 GND Signal Ground

2 GPIO LVCMOS
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3 GPIO LVCMOS Each of these two signalsis connected to one of
the GPIOs on BMC (GPIOPo ~ 5). There are six
GPIOs total across the three RackMon
connectors.

4 RS485_A RS-485 Non-inverting signal of the RS-485 differential
pair.

5 RS485_B Inverting signal of the RS-485 pair.

6 NC N/A No Connect

7 A1 LVCMOS These two signals are strapping pins on the

3 A> three RackMon connectors. They are either
connected to Ground through 33-Ohmresistor
or to +3.3V through 10KOhm resistor.
Here are the strapping values for A[2:1] —
RS485 #1:“00”
RS485 #2:“01”
RS485 #3:“10”

Table 20: GPIO RJ45 Connector Pin-out Definition

Pin Pin Name Signal Level Descriptions

Number

1 GPIO1 LVCMOS These eight GPIO signalsare connected to the

N GPIO2 LVCMOS CPLD on the RMF card.
GPI01, GPIO3 are pulled up to +3.3V through

3 GPIO3 LVCMOS 1KOhm resistors, while GP102, GPI04 are pulled

4 GPIO4 LVCMOS down to GND through 10KOhm resistors on
RMF.

5 GPI0s5 LVCMOS L . :
The programming information of these GPIOs is

6 GPI06 LVCMOS described in7.8.4,7.8.33,and7.8.34.

7 GPI107 LVCMOS

8 GP108 LVCMOQS
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9. COM-e CPU Module
ACOM-eCPUmoduleisusedasthecontrolplane CPUin Wedge100S.

9.1. COM-e CPU Module Feature List

Wedge1o0S uses Portwell PCOM-B634VGType-6 COM-eCPU modulebasedonIntel
Broadwell-DE Processor D1508 SoC.The main feature list of PCOM-B634VGis as following:

e Processor
o Intel® Broadwell-DE™ processorD1508,14nm process node
o DualCore,2.20GHzBase, 2.60GHzTurbo
o TDP25W
o Cache3MB(forDualCore)
o Supportintel® Hyper-Threadingtechnology
o Supportintel®TrustedExecutionTechnology

e BIOS
o AMIBIOS
e Memory-8GBDDR4SDRAMononeSODIMM,up to2133MT/s
e StorageDevices
o Atleast1SATA3.0
e WatchdogTimer
o Programmablebyembedded controller
e ExpansionInterface
o Supportsupto8PCleGen2lanesandupto16PCleGen3lanes
o 1SPliInterfaceforBIOSon carrierboard
o 1SMBusinterface
o 1l2Cinterface
o 1LPCinterface
e |/Olnterface
o 1Ethernet1000BASE-Tinterface—OnboardIntell210IT
o AtleastoneSerialPortsupported by onboardEC(embeddedcontroller)
o USB
= AtleastoneUSB2.0
e Mechanicand Environment
o Dimension—95mm(L)x 125mm(W) x 2.omm(H)
o PowerSupply-+5V~+13VDC
o Environment
= QOperationtemperature:-20~+85°C(processorSKU dependent)
= Storagetemperature:-20~+85°C
= QOperationrelative humidity:0~95%, non-condensing
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9.2. COM-e Block Diagram
The followingfigureillustrates the functional blockdiagram ofthe COM-eCPUmodule

anditsinterfacetothemainboard.

— Out-of-Band Broadcom
SMBus 12¢ SPI LpC T 1
H
>
=)
~N
N Y
= [
8 o
] hid S
slaE 1 o
5850 i ;
wv
E z 5 8I f?‘ gl
- >
I i
S |
llll ]
l I
12C
Ee LPC ! Intel Xeon
Broadwell-DE D1508
BIOS

DDR4 SODIMM w/ ECC

Coin-Cell VCC_RTG

Figure 36: Portwell COM-e CPU Module Block Diagram

9.3.Pin Definition of COM-e Connector

COM-eCPUmodulehas)sand)6two connectors,thesignal definition of thesetwo
connectorsareshowninthefollowingtables:
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Row A Row B

Pin No.  Signal Required? Pin No.  Signal Required?

Al GND Required B1 GND Required

A2 GBEO_MDI3- Required B2 GBEO_ACT#

A3 GBEO_MDI3+ Required B3 LPC_FRAME# Required

A4 GBEO_LINK100# B4 LPC_ADO Required

A5 GBEO_LINK1000# B5 LPC_AD1 Required

A6 GBEO_MDI2- Required B6 LPC_AD2 Required

A7 GBEO_MDI2+ Required B7 LPC_AD3 Required

A8 GBEO_LINK# B8 LPC_DRQO#

A9 GBEO_MDI1- Required B9 LPC_DRQ1#

Al10 GBEO_MDI1+ Required B10 LPC_PCLK Required

All GND Required B11 GND Required

Al12 GBEO_MDIO- Required B12 PWRBTN# Required

Al13 GBEO_MDIO+ Required B13 SMB_CLK Required

Al4 GBEO_CTREF Required B14 SMB_DAT Required

A15 SUS_S3# Required if the B15 SMB_ALERT# Required
module supports S3

Al6 SATAO_TX+ Required B16 SATALl_TX+

Al17 SATAO_TX- Required B17 SATA1_TX-

A18 SUS_S4# Required if the B18 SUS_STAT# Required
module supports S4

A19 SATAO_RX+ Required B19 SATA1_RX+

A20 SATAO_RX- Required B20 SATA1_RX-

A21 GND Required B21 GND Required

A22 SATA2_ TX+ B22 SATA3_TX+

A23 SATA2_TX- B23 SATA3_TX-

A24 SUS_S5# Required if the B24 PWROK Required
module supports S5

A25 SATA2_RX+ B25 SATA3_RX+

A26 SATA2_RX- B26 SATA3_RX-

A27 BATLOW#H Required B27 WDT Required

A28 ATA_ACT# B28 HDA_SDIN2

A29 HDA_SYNC B29 HDA_SDIN1

A30 HDA_RST# B30 HDA_SDINO

A31 GND Required B31 GND Required

A32 HDA_BITCLK B32 SPKR

A33 HDA SDOUT B33 12C_CLK Required

A34 BIOS_DISO# Required B34 I2C_DAT Required

A35 THRMTRIP# Required B35 THRM# Required
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A36 USB6- B36 USB7-

A37 USB6+ B37 USB7+

A38 USB_6_7_OCH B38 USB_4 5 OCH#

A39 USB4- B39 USB5-

A40 UsB4+ B40 USB5+

A4d1 GND Required B41 GND Required

A42 USB2- B42 USB3-

A43 UsB2+ B43 USB3+

Ad4 USB_2 3 OCH B44 USB_ 0 1 OC# Required

A45 USBO- Required B45 USB1-

Ad6 USBO+ Required B46 USB1+

A47 VCC_RTC Required B47 EXCD1_PERST#

A48 EXCDO_PERST# B48 EXCD1_CPPE#

A49 EXCDO_CPPE# B49 SYS_RST# Required

A50 LPC_SERIRQ Required B50 CB_RESETH# Required

A51 GND Required B51 GND Required

A52 PCIE_TX5+ NC B52 PCIE_RX5+

A53 PCIE_TX5- NC B53 PCIE_RX5-

A54 GPIO Required B54 GPO1

A55 PCIE_TX4+ B55 PCIE_RX4+

A56 PCIE_TX4- B56 PCIE_RX4-

A57 GND B57 GPO2

A58 PCIE_TX3+ Preferred to have B58 PCIE_RX3+ Preferred to have
Ab9 PCIE_TX3- Preferred to have B59 PCIE_RX3- Preferred to have
A60 GND Required B60 GND Required

A6l PCIE_TX2+ Preferred to have B61 PCIE_RX2+ Preferred to have
A62 PCIE_TX2- Preferred to have B62 PCIE_RX2- Preferred to have
A63 GPI1 B63 GPO3

A64 PCIE_TX1+ Required B64 PCIE_RX1+ Required

A65 PCIE_TX1- Required B65 PCIE_RX1- Required

A66 GND Required B66 WAKEO#

A67 GPI2 B67 WAKE1#

A68 PCIE_TXO+ Required B68 PCIE_RXO+ Required

A69 PCIE_TXO- Required B69 PCIE_RXO- Required

A70 GND Required B70 GND Required

A71 LVDS_AO+ B71 LVDS_BO+
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A72 LVDS_AO-
A73 LVDS_Al+
A74 LVDS_A1-
A75 LVDS_A2+
A76 LVDS_A2-
A77 LVDS_VDDEN
A78 LVDS_A3+
A79 LVDS_A3-
A80 GND

A81 LVDS_CLKA+
A82 LVDS_CLKA-
A83 LVDS_I2CCK
A84 LVDS_I2CDAT

A85 GPI3
A86 NC
A87 NC

A8S PCIEO_CK_REF+

A89 PCIEO_CK_REF-

A90 GND
A9l SPI_POWER

A92 SPI_MISO

A93 GPOO
A94 SPI_CLK

A95 SPI_MOSI

A96 NC
A97 TYPE10#

A98 SERO_TX

A99 SERO_RX

A100 GND
A101 SER1_TX

Required

Required

Required

Required
Required

Required

Required
Required

Required

Required
Required
Required

Required

Wedge100S 32x100GE TOR Switch specification

B72
B73
B74
B75
B76
B77
B78
B79
B8O
B81
B82
B83
B84
B85
B86
B87
B88

B89

B90
BI1

B92

B93
B94

B95

B96
B97

B98

B99

B100
B101

LVDS_BO-
LVvDS B1+
LVDS_B1-

LVDS B2+
LVDS_B2-
LVDS_B3+
LVvDS B3-
LVDS_BKLT_EN
GND Required
LVDS_CLKB+
LVDS_CLKB-
LVDS_BKLT_CTRL
VCC_5V_SBY
VCC_5V_SBY
VCC_5V_SBY
VCC_5V_SBY
BIOS_DIS1#

Required
Required
Required
Required
Required

VGA_RED

GND Required
VGA_GRN

VGA _BLU

VGA_HSYNC
VGA_VSYNC

VGA_DDC_CLK

VGA_DDC_DAT
SPI_CS#

Required
NC
NC

GND Required
FAN_PWNOUT

http://opencompute.org
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A102 SER1_RX B102 FAN_TACHIN
A103 LID# B103 SLEEP#
A104 VCC_12V Required B104 VCC_12V Required
A105 VCC_12V Required B105 VCC_12V Required
A106 VCC_12V Required B106 VCC_12V Required
A107 VCC_12V Required B107 VCC_12V Required
A108 VCC_12v Required B108 VCC_12vVv Required
A109 VCC_12V Required B109 VCC_12V Required
A110 GND Required B110 GND Required
Table 21: Signal Definition of COM-e Connector (AB — )6)
Row Row D
C

Pin Signal Required? Pin No. Signal Required?

No.

C1 GND Required D1 GND Required

c2 GND Required D2 GND Required

c3 USBO_SSRX- D3 USBO_SSTX-

ca USBO_SSRX+ D4 USBO_SSTX+

c5 GND Required D5 GND Required

() USB1_SSRX- D6 USB1_SSTX-

c7 USB1_SSRX+ D7 USB1_SSTX+

Cc8 GND Required D8 GND Required

c9 USB2_SSRX- D9 USB2_SSTX-

C10 USB2_SSRX+ D10 USB2_SSTX+

Ci1 GND Required D11 GND Required

C12 USB3_SSRX- D12 USB3_SSTX-

Cc13 USB3_SSRX+ D13 USB3_SSTX+

Ci4 GND Required D14 GND Required

C15 DP1_LANE6 D15 DP1_CTRLCLK_A

UX
Cle6 DP1_LANE6# D16 DP1_CTRLDATA_
AUX#
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C17 NC
C18 NC
C19  PCIE_RX6+
C20  PCIE_RX6-

C21 GND
C22 NC
Cc23 NC

c24 DP1_HDP
C25 DP1_LANE4
C26 DP1_LANE4#
Cc27 NC

C28 NC

C29 DP1_LANES
C30 DP1_LANES#

31  GND

C32  DP2_CTRLCLK_A
UX

C33  DP2_CTRLDATA
AUX#

C34  DP2_AUX_SEL

35 NC

C36  DP3_CTRLCLK_A
UX

C37  DP3_CTRLDATA_
AUX#

C38  DP3_AUX_SEL
C39  DP3_LANEO
C40  DP3_LANEO#
c41  GND

C42  DP3_LANE1L
c43  DP3_LANE1#
C44  DP3_HPD
c45  NC

Ca6 DP3_LANE2
ca7 DP3_LANE2#
Cca8 NC

C49  DP3_LANE3
C50  DP3_LANE3#

Required

Required

Required

Wedge100S 32x100GE TOR Switch specification

D17
D18
D19
D20
D21
D22
D23
D24
D25
D26
D27
D28
D29
D30
D31
D32

D33

D34

D35
D36

D37

D38
D39
D40
D41
D42
D43
D44
D45

D46

D47

D48

D49
D50

NC

NC

PCIE_TX6+

PCIE_TX6-

GND Required
NC

NC

NC

NC

DP1_LANEO

DP1_LANEO#

NC

DP1_LANE1

DP1_LANE1#

GND Required
DP1_LANE2

DP1_LANE2#

DP1_AUX_SEL

NC
DP1_LANE3

DP1_LANE3#

NC

DP2_LANEO

DP2_LANEO#

GND Required
DP2_LANE1

DP2_LANE1#

DP2_HPD

NC

DP2_LANE2
DP2_LANE2#
NC

DP2_LANE3
DP2_LANE3#
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C51 GND Required D51 GND Required
C52 PEG_RX0+ D52 PEG_TX0+
C53 PEG_RXO- D53 PEG_TXO-
C54 TYPEO# Required D54 PEG_LANE_RV#
C55 PEG_RX1+ D55 PEG_TX1+
C56 PEG_RX1- D56 PEG_TX1-
C57 TYPE1# Required D57 TYPE2# Required
C58 PEG_RX2+ D58 PEG_TX2+
C59 PEG_RX2- D59 PEG_TX2-
c60 GND Required D60 GND Required
cel PEG_RX3+ D61 PEG_TX3+
C62 PEG_RX3- D62 PEG_TX3-
C63 NC D63 NC
Cc64 NC D64 NC
C65 PEG_RX4+ D65 PEG_TX4+
C66 PEG_RX4- D66 PEG_TX4-
Cce67 NC D67 GND Required
C68 PEG_RX5+ D68 PEG_TX5+
C69 PEG_RX5- D69 PEG_TX5-
C70 GND Required D70 GND Required
C71 PEG_RX6+ D71 PEG_TX6+
C72 PEG_RX6- D72 PEG_TX6-
C73 GND Required D73 GND Required
Cc74 PEG_RX7+ D74 PEG_TX7+
C75 PEG_RX7- D75 PEG_TX7-
C76 GND Required D76 GND Required
Cc77 NC D77 NC
C78 PEG_RX8+ D78 PEG_TX8+
C79 PEG_RX8- D79 PEG_TX8-
C80 GND Required D80 GND Required
c81 PEG_RX9+ D81 PEG_TX9+
Cc82 PEG_RX9- D82 PEG_TX9-
c83 NC D83 NC
(e:7:} GND Required D84 GND Required
C85 PEG_RX10+ D85 PEG_TX10+
C86 PEG_RX10- D86 PEG_TX10-
c87 GND Required D87 GND Required
Cc88 PEG_RX11+ D88 PEG_TX11+
C89 PEG_RX11- D89 PEG_TX11-
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C90 GND Required D90 GND Required
c91 PEG_RX12+ D91 PEG_TX12+

C92 PEG_RX12- D92 PEG_TX12-

Cc93 GND Required D93 GND Required
C94 PEG_RX13+ D94 PEG_TX13+

C95 PEG_RX13- D95 PEG_TX13-

C96 GND Required D96 GND Required
Cc97 NC D97 NC

C98 PEG_RX14+ D98 PEG_TX14+

C99 PEG_RX14- D99 PEG_TX14-

C100 GND Required D100 GND Required
C101 PEG_RX15+ D101 PEG_TX15+

C102 PEG_RX15- D102 PEG_TX15-

C103 GND Required D103 GND Required
C104 VvCC_12v Required D104 VCC_12V Required
C105 VCC_12v Required D105 VCC_12V Required
C106 VCC_12Vv Required D106 VCC_12vVv Required
C107 VCC_12v Required D107 VCC_12V Required
C108 VvCC_12v Required D108 VCC_12vVv Required
C109 VCC_12v Required D109 VCC_12V Required
C110 GND Required D110 GND Required

Table 22: Signal Definition of COM-e Connector (CD —J5)
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PCB Stack-up

ThePCBthickness ofthe Wedge100S main boardisabout120milor3mm.22layer PCB
stackupisrecommended.Low loss PCB material with HVLP copperroughness shouldbe
used.Thefollowingultra-lowloss PCBmaterials arerecommended

TUC-933(a.k.aT3),HVLP copper foil
TUC-883(a.k.aT2),HVLP copper foil
Doosan DS-7409DV(N), HVLP copperfoil
Doosan DS-7409DV, HVLP copper foil

TUC-933 and DS-7409DV(N) are ultra-lowloss material, Dfisabouto.oo5range,and S21
insertionlosscouldbeabouto.7db/inat12.89Ghz; TUC-883and DS-7409DV are very low
loss material, Dfis abouto.006range,and S21insertionlossisabouto.9db/inat12.89Ghz.
TUC-933 materialisusedinthe followingstackup(courtesyofISU-Petasys)as example.

WMaterial Type |

Material Consi.

TU933

TU933

TUS33

TU933

TU933

TU933

TU933

TU933

TU933

TU933

TU933

TU933

TUS33

TU933

TU933

TU933

TU933

TU933

TUS33

TU933

TU933

[ a8 oz HTE
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0.004 (2)1035
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(2)103572%

1/2 oz H-VLP

0.004 (2)1035

1/2 oz H-VLP

(2)103572%

1/2 0z H-VLP

0.004 (2)1035

1/2 oz H-VLP

(2)103572%

1/2 oz H-VLP

0004 (2)1035

1/2 oz H-VLP

(2)103572%

20z RTF
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(3)103576%
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0.002 1035
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(2)103567%
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sM 5 320
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94 Pin 240
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[ 80 Pn 60
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60 Preg 440 289
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501 480
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Figure37:Wedge100S TUC-933PCBStackup (Courtesy of ISU-Petasys)
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11. Wedge100S Power

11.1. Power Budget

Thepowerbudget of Wedge100S with12VDCinputisestimatedto be 442W,assumingall
32 QSFP ports have3.5WQSFP28opticmodulemounted.The followingtableshowsthe

summary ofcalculated power.

qty Unit Power Power
Micro Server 1 30 30
Tomahawk 1 175 175
QSFP28 32 3.5 112
Fantray g 20.2 101
Other 1 10 24
Total Power 442

Table 23: Wedge100S Power Budget

In Wedge100S’s typicalapplications, 4 uplinkports will use QSFP28 optic, which could
have3.5W power consumption,andallother24 portsare populated with DACcables,

which hasalmostno powerconsumption.So the powerbudgetin this casewillbeabout

337W.

Thefollowingtableshowsthe measuredpower consumption underdifferentworking

scenarios.Pleasenote thesenumbers are for WedgeirooSwith ACinputandinclude

additionallossinthe AC/DCPSU.

Power consumption with Full load at different FAN speed
(30%~100% PWM settings)

ACinput:110V/60Hz

FAN Number of 3.5W

Speed Loopback modules | CPU FullLoad (mprime)+ Line speed
30% 4 234

40% 4 238

50% 4 246

50% 32 352

60% 32 358

70% 32 366

80% 32 380

90% 32 394

100% 32 426

Table 24: Wedge100S Measured Power Consumption
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11.2. Tomahawk Power Design

Tomahawk switch ASICrequiresROV support forits main core powerrail. Four ROV
outputpinsdrivenby Tomahawk ASICindicatethe optimized corevoltagerequiredby

ASIC.

ROV[3:0] Voltage Note
4'boooo 1.2000

4'boo0o1 1.1750

4'boo1o 1.1500

4'boo11 1.1250

4'bo1oo 1.1000

4'bo1o1 1.0750

4'bo11o 1.0500

4'bo111 1.0250

4'b1000 1.0000 Defaultvalue
4'b1oo1 0.9750

4'b1o1o 0.9500

4'b1o11 0.9250

4'b1ioo0 0.9000

4'biio1 0.8750

4'biiio 0.8500

4'b1111 0.8250

Table 25: Tomahawk ROV Definition

In Wedge100S,SYSCPLDisused todecodethe ROV outputof Tomahawk ASIC,and then
drivethe VIDSEL[2:0] input 0ofIR3581DC-DCcontrollerto adjustthe outputvoltage of

VDD_ROV forTomahawkcorevoltage rail.
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12. Wedge100S Firmware

12.1. COM-e BIOS Feature List

The COM-Express modulevendor shall be responsible forsupplying, customizing,
and sustaining the BIOS for the SOC. Therequirementsareoutlinedbelow. However,
newrequirementsmay ariseinthe full productlife cycle.

e Intel TXTsupport,and supportingintel Dynamic Boot(DRTM —Dynamic Root
of Trust for Measurements)
e UEFlIcompatible
e Configurationand features
o Disableunuseddevicesincludingvideointerfacesand GPU ifsupported
by hardware
o BIOSsetupmenu
o SoCsettingstoallowtuningtoachievetheoptimalcombinationof
performanceand power consumption
e Linux-basedBIOSsettingstool
Defaultbootdevice priority
o Network/PXE->1%toff-module SATA-> Otherremovable devices
e PXEboot
o SupportsIPv4andIPv6 UEFIPXEbootand provide theabilityto modify
thebootsequence.When PXEbooting,thecard firstattempts to boot
fromthefirstEthernetdevice(etho).
o PXEtimeouttimersetto1o0seconds
o SupportsUEFImode
o SupportsbothPXEbootoverIPv4andIPve
e Otherbootoptions
o Alsosupportsbooting fromSATAand USBinterfaces
o Providesthecapabilitytoselectbootoptions
e RemoteBIOSupdate
Scenario 1:Sample/audit BIOS settings
Scenario 2:Update BIOS with pre-configured set of BIOS settings
Scenario 3:BIOS/ firmware updatewithanewrevision
Update fromtheoperatingsystemovertheLAN
Cancomplete BIOSupdateorsetup change withasinglereboot(noPXE
boot,no multiplereboots)
Nouserinteraction (e.g., prompts)
o BIOSupdatesandoptionchangesdonottakelongerthanfiveminutesto
complete
o Canbescriptedand propagatedto multiple machines
e Eventlog
o ImplementSMBIOS Type1s5System EventLogper SMBIOSspecification
Rev2.6
o Hold morethansooeventrecords(assumingthe maximumeventrecord
lengthis 24 bytes,thenthesizewillbelargerthan 12KB)
o Eacheventrecordincludesenhancedinformationidentifyingtheerror
sourcedevice'svendorID,cardslotID,and devicelD
o Asystemaccessinterfaceandapplicationsoftwaretoretrieveand clear
theeventlogfromtheBIOS
e loggederrors
o Single-bitECCerror
o Multi-bitECCerror

O OO OO0

o
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SATAerror
POSTerror
NMI error
Systemrebootevents
Sensorvaluesexceedingwarningor critical thresholds
e Errorthresholds
o Settingmustbeenabledforbothcorrectableand uncorrectableerrors.
o Thresholdfor MemoryCorrectable ECCis1.
o PCleerrorthresholdisa.
e Consoleredirectiontotheserialports
o Consoleredirectionshallbeenabledwheneverthe CPUstartsbooting
and keptenabled afterthe OSstartsrunning.
e POSTcodes
o Tobeprovidedontheserialconsole
o TobeprovidedonthelLPCbus
e DMI
o Model
o SerialNumber
o Additionalinformation requested by Facebook
e ATASecurityState2
o TheBIOSshallnotsend outATA“frozen”command to the SSDsattached
totheSATA ports.
e Off-moduleBIOSFlashontheSPlinterface ofthe COM-Express connector
o TheSoCshallusetheoff-moduleBlIOSwhen BIOS_DIS[1:.0]#=0bo01.

O O OO 0O

12.2. BMC Feature Support

TheBMCon Wedge1ooSsupportthefollowingfeatures:
e AllSELcommands
e Allsensorcommands
e AllSDRcommands
e Poweron/off/cycle/hardwarereset/softreset commands
e [2CaccesstoPowerSequencer,and DC-DC convertor
e Inventory EEPROM access
e Fan-traypresentstatuscheck,fanPWMcontroland speedstatusread
e SecurebootwithdualSPIFlashand12CTPM
e On-board 00Bswitch MDIOinterfaceaccess
e On-board PHYMDIOinterfaceaccess
e CPLDonlineupgrade(disabledin MP)
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13. Transceivers and cables

13.1. 100G optics

Wedge1oosupportthe following100G optics
e QSFP28 CWDM4 100G transceiver

e OtherMSAbased onQSFP28 formfactor
o QSFP28 CLR4100Gtransceiver

o QSFP28LR4/LR4-lite100G transceiver
Wedge1ooalsosupportQSFP+40Goptics

e QSFP+40GSR4transceiver(Multi-modeOM3/0M4)
e QSFP+40GLR4transceiver(Single modefiber)

Figure 38: QSFP28 CWDM4 100G Optic Transceiver

13.2. 100G DAC Cables

e (QSFP28100GEto QSFP28100GE cable,1M,2M,3M

e (QSFP28100GEto2QSFP2850GEsplitcable,a.k.aY-cable,1M,2M,3M
e (QSFP28100GEto4SFP2825GEfanoutcable,1M,2M,3M
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QSFP28 100G
All 4 lanes used %

\,,

QSFP28 100G
All 4 lanes used

Figure 39: QSFP28 to QSFP28 100G DAC Cable

QSFP28 100G
All 4 lanes used

QSFP28 50G A
2 lanes used
QSFP28 50G B
2 lanes used

Figure 40: QSFP28 to 2xQSFP28 50G DAC Cable

QSFP28to2xQSFP28cableis Facebook proprietarydesignedcable.ltisused tosupport
50GENIC,which usestwolanesoffourlanesinside QSFP28cable.
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Y
100G 50G #1 T

™ =
e -
o NC
- NC

Y '\l QSFP 28
RX] -
M
G tfp—
R ey

QSFP 28

Four SFP28 25G header,

each SFP28 supports

25G single lane QSFP28 100G

All 4 lanes used

Figure 42: QSFP28 to 4 x SFP28 25G Fanout DAC Cable
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14. Environmental Requirements and Reliability

14.1. Environmental Requirements

Wedge1o00S shouldmeet thefollowingenvironmental requirements:
e Operatingandstoragerelative humidity:5% to 90% (non-condensing)
e Storagetemperaturerange:-40°Cto+70°C(long-termstorage)
e Transportationtemperaturerange:-55°C to +85°C(short-termstorage)
e Operatingtemperaturerange:0°Cto +35°C(with optics case temperaturelimit of
55°C)
e Operatingaltitudewithnode-ratingto1,524m(5,000 feet)

14.2. Vibration and Shock

The Wedge100S systemshould supporttherelatedsystem(s)to meetshockand vibration
requirementsaccordingto thefollowinglECspecifications:IEC78-2-(*) & IEC721-3-(*). The
testingrequirementsarelistedbelow.

Operating Non-Operating

Vibration | o.5gacceleration, 5to500Hz 10 1g acceleration, 5 to 500 Hz, 10 sweeps at
sweeps at 1 octave/minute per each | 1octave/minute per each of thethree
of the three axes(one sweep is5to | axes(onesweep is 5to 500to0 5 Hz)

500t0 5 Hz)
Shock 6g, half-sine11ms, 5 shocks per 12g, half-sine11mS, 10 shocks per each of
each of the three axes the three axes

Table 26: Vibration and Shock Requirements

14.3. Mean Time between Failures (MTBF) Requirements

Wedge100S shouldhaveaminimum calculated MTBF 0f300,000 hoursat9s% confidence
level at25°Cambient temperaturewhile runningat full load.

Thesystemshallmeetademonstrated MTBF of minimum300,000hours at95%
confidencelevel priorto the mass productionramp.

Thesystemshallhaveaminimum servicelife of 5 years (24 hours/day, fullload,at35°C
ambienttemperature).

14.4. Regulatory Standards Compliance

The Wedge100S systemshould supporttherelatedsystem(s)toobtain CBreportsby the
vendor(s). Facebookwillneed thesedocuments tohaverack level CE marking
compliance.

e Safety:EN60950-1

e EMCENS55032andEN55035
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15. Labels and Markings
15.1. PCBA Labels and Markings
Wedge100S PCBAs shallincludethefollowinglabels onthe componentsideofthe
boards.Thelabelsshallnotbe placedinsuchawaythat may causethemtodisruptthe
functionality ortheairflowpath ofthesystem.

- Barcode
Description Type Required?
Safety markings Silkscreen No
Vendor P/N, S/N, REV (revision would increment for any Adhesivelabel | Yes
approved changes)

Vendor logo, name & country of origin Silkscreen No
PCB vendorlogo, name Silkscreen No
Facebook P/N Adhesivelabel | Yes
Date code (industry standard: WEEK/YEAR) Adhesivelabel | Yes
DCinputratings Silkscreen No
RoHS compliance Silkscreen No
WEEE symbol: E\/ The motherboard will have the
crossed out wheeled binsymbol to indicate that it will be
taken back by the manufacturer for recycling at theend of :
its useful life. This isdefined in the European Union Silkscreen No
Directive 2002/96/ECof January 27,2003 on Waste Electrical
and Electronic Equipment (WEEE) and any subsequent
amendments.

Table 27: PCBA Label Requirements

15.2. Chassis Labels and Markings

The Wedge100S chassisshallcarry the followingadhesive barcodedlabelsinvisible
locations wherethey can beeasilyscannedduringintegration.VendorandFacebook
will havean agreementforthelabellocations.

Description

Vendor P/N, S/N, REV (revision would increment for any approved changes)
Facebook P/N

Date code (industry standard: WEEK/YEAR)

The assembly shall be marked “THIS SIDE UP”, “TOP SIDE”, “UP *” or other approved
marking in bright, large characters ina color TBD. This printing may be on the PCB itself,
oron aninstalled component such as anair baffle.The label should be clear and easy to
read inlow lightconditions, when viewed from above or below from 2 feetaway and at
an angle of approximately 60 degrees off horizontal.

Table 28: Chassis Label Requirements
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16. Prescribed Materials

16.1. Sustainable Materials

Materialsand finishesthatreducethelife cycleimpact ofservers should be used where
costand performancearenotcompromised.Thisincludes the useofnon-hexavalent
metalfinishes,recycled and recyclablebase materialsand materials made from
renewableresources,with associated material certifications.

Facebookidentified plasticalternativesincluding polypropyleneplus natural fiber
(PP+NF)compoundsthat meetfunctionalityrequirements whilereducing cradle to gate
environmentalimpact whencompared to PC/ABS.GreenGranFo23Tisoneacceptable
alternate material. JPSECO also offersaPP+NF material thatisacceptable;the model
numberwillbe availableatalaterdate.Itisstrongly preferredthatsuch alternatives are
identified and used.Ifvendorisunableto usethis,orasimilaralternate material,vendor
will providealistof materials that were consideredand why theywere notsuccessfully
incorporated.

16.2. Disallowed Components

Thefollowingcomponentsshallnotbeusedinthedesignof Wedge100S:

e ComponentsdisallowedbytheEuropean Union's RestrictionofHazardous
SubstancesDirective (RoHS 2011/65/EU)

e Trimmersand/or potentiometers
e Dipswitches

16.3. Capacitors and Inductors

Thefollowinglimitationsshallbeappliedto theuseofcapacitors:

e Onlyelectrolyticcapacitorsfrom high-quality manufacturersareusedand theymust
berated at105°C.Allelectrolyticcapacitorsshallhave apredicted lifeofatleast
50,000 hoursat45°Cinletair temperature,under worstcase conditions.

e Ceramics material for SMTcapacitorsmustbe XsRor better material. COG or NPo
typeshould beusedin critical portions ofthe design.
e OnlySMTinductorsmaybeused.Theuseofthrough-holeinductorsisdisallowed.

16.4. Component De-Rating

Forallinductors,capacitorsandFETs,de-ratinganalysisshould be basedon atleast20%
de-rating.
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17. Appendix

17.1. Appendix: Commonly Used Acronyms
Thissection provides definitions ofacronymsusedin the systemspecifications.

ANSI—American National Standards
Institute

BIOS—basicinput/outputsystem

BMC —baseboard management
controller

CFM —cubicfeet per minute
(measureofvolume flowrate)

CPLD —complex Programmable
Logic Device

DCMI—DataCenter Manageability
Interface

DDR3—doubledataratetypes

DHCP—dynamichostconfiguration
protocol

DIMM—dualinlinememory module
DPC- DIMMs per memorychannel

DRAM—dynamicrandomaccess
memory

ECC—error-correcting code

EEPROM-electrically erasable
programmableread-onlymemory

EMI—electromagneticinterference
FRU —field replaceable unit

GPIO —general purposeinput
output

I2C—inter-integratedcircuit

IPMI —intelligent plattform
managementinterface

LPC—low pincount
MAC—mediaaccess control
MTBF —mean timebetween failures
MUX—-multiplexer
NIC—networkinterfacecard

00B-outofband
ORv1i—0OpenRackVersionOne
ORv2-0OpenRackVersion Two

OU—-OpenComputeRack Unit
(48mmf

PCB —printed circuitboard

PCle—peripheralcomponent
interconnectexpress

PCH—platformcontrolhub
POST—power-onself-test

PSU —powersupply unit
PWM —pulse-width modulation

PXE—prebootexecution
environment

QSFP—Quadsmallform-factor
pluggable

QSFP28—(?uad small form-factor
pluggablefor 4x28Gbps.

RU —rack unit(1.75”)

SAS —serial-attachedsmall
computersysteminterface(SCSI)

SATA—serial ATattachment

SCK —serialclock

SDA —serialdatasignal
SDR—sensordatarecord

SFP -small form-factorpluggable
SMBUS —systems managementbus
TOR—topofrack

TPM—trusted platformmodule
COM-e:COM expressModule

http://opencompute.org
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