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This documentoutlines the technical specifications for the Facebook Wedge-100 Open
Switch Platform submitted to the Open Compute Foundation
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4. Overview

This documentdescribes the technical specifications of the wedge-100 Top of Rack/Leaf
switch designed by Facebook. The wedge-100isa cost optimized switch design focused

on Top of Rack deployments which support 10G/25G/40G/50G/100G server connectivity

and providing 100Gb uplinks to the aggregation layer of the network.

The wedge-100 switch supports thirty two QSFP28 ports that each can operate at 4x10G
or 4x25G with QSFP28-4xSFP28 break out cables, 2x50G with QSFP28-2xQSFP28 break out
cables, 40G with standard QSFP+ optics/DAC cables,and 100G with QSFP28 optics/DAC
cables.

The Wedge-100 system uses Broadcom BCM56960 (a.k.a Tomahawk) Switch Chip which
can support 32 x 100GE ports.

4.1. Wedge-100 Feature lists

Wedge-100 major features are:
e OneBroadcom BCM56960 (a.k.a Tomahawk) Switch ASIC:
o 32falconSERDESblocksupporting 128x25G SERDES ports
0 32X100G, or 64X50G, or 128x25G, 0r32x40G, or 128x10G
0 25Gserdes can be configured towork at lower 10G speed
0 PCle Gen2x4 Lane controlinterface
e COM-eCPU module
0 Intel® Atom™ processor E3800 family, 22nm process technology
0 Cacheupto2MB (forQuad Core)
o DPM(DefectPer Milliondevices) <50
0 SupportIntel® VT-xtechnology
e Network interface
0 32 QSFP28interface
0 EachQSFP28 port can be configuredinto 1x100G mode, or2x50G mode, or
4x25G mode, or 1x40G mode, or 4x10G mode.
e Front panel management and debug interface
O 10/100/1000R)45 GBE OOB port
0 RJ45consoleport
o Type-AUSB2 port
0 Facebook proprietary 14-pindebug connector
e Rack MonitorInterface
0 Support Facebook Rack Monitor interface on rear panel
0 3 RJ45 ports are used for Open Rack V2 Rack Monitor function.
0 1RJ45 portisused forJayBox GPIO.
e Fantray
0 Five 4ommxsémm CRfan-tray on rear panel
0 Screw-lessdesign.
e Power
o Dualredundant PSU
0 SupportOpen Rack V2 bus barinput by using power passthrough card and
21-inadaptor
e Transceiverand DACcables
o DACcable
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= (QSFP28to QSFP28 DACcable, 1M, 2M,3M

= (QSFP28todual QSFP28 DACcable,a.k.a Y-cable, 1M, 2M, 3M.
facebook proprietary cable
= (QSFP28 to 4xSFP28 fanout DACcable, 1M, 2M,3M
0 QSFP28 optics
* 100G CWDM4optic

4.2. Wedge-100 block diagram
The following figureillustrates the functional block diagram of the wedge-100 system.
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Figure 1: Wedge-100 Block Diagram

4.3.Wedge-100 SKUs and Configurations

The Two SKUs are defined for wedge-100: Standard 19-in SKU and Open Rack 21-in SKU.
e Standard 19-in SKU: wedge-100 system is powered by hot-pluggable PSU, PSU can
be ACinput, or DC(56V)input.
e OpenRack 21-in SKU: wedge-100systemis used in Open Rack V2,and is powered
by 12.5V power bar.

Both standard SKU and Open Rack SKU share the same main board PCB.

4.3.1. StandardSKU
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Figure 2: ISO view of Standard 19-in SKU

#1 #2 #3 #4 #5

RackMon 2x2 RJ45 interface | : Fan-tray
PSU #1 PSU #2
Fan_ctrl and RackMon card
COM-Express Fan_ctrl card cable
CPU module
M.2 128GByte SSD
Air baffle

Wedge-100 main board

QSFP28 ports
Tomahawk ASIC

LED selection button and status LED
Type-A USB

1: BMC console
2: OOB ethernet

Facebook debug connector

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

RackMon 2x2 RJ45 interface

PSU is not used in 21-in SKU,
a dummy filler panel is needed here

Fan_ctr and RackMon card

COM-E CPU module

Tomahawk ASIC

Type-A USB

1: BMC console
2: O0B ethernet

21-In tray latch

Figure 4: 1SO View of OpenRack 21-In SKU

Figure 5: Top View of Open Rack 21-In SKU

Bus bar clip kit

21-in adaptor box for 19-in chassis

12V DC power cable to bus bar clip

Power bar pass-through card

M.2 128MB SSD

Wedge-100 main board

QSFP28 ports

LED selection button and status LED

Facebook debug connector

10
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5. Wedge-100 Mechanical

5.1. Dimension Requirement

Wedge-100 standard SKU is 1RU 19-in pizza box switch. Open Rack SKU is 1RU 21-in pizza
boxwhich combinesstandard 19-inbox and 21-in Open Rack adaptor. Standard 19-in SKU

boxis placed inside Open Rackadaptor and can receive 12V power directly from Open
Rack power busbar.

511. Chassis

Feature Name Description Comment

Chassis width 440mm (17.327) Outerdimension
Chassisdepth 507mm (19.97”) Outerdimension
Chassisheight 44mm(1.732") Outerdimension

Table 1: Standard SKU chassis Dimension

Feature Name Description Comment

Chassis width 534mm(21”) Outerdimension
Chassis depth 797.5mm(31.4") Outerdimension
Chassis height 46.3mm(1.82”) Outerdimension

Table 2: Open Rack SKU Chassis Dimension

5.2. COM-E PCB Dimension

The following two figures show the details of the COM-E PCBdimension. Its dimensions
are as below:

9smm(L) x 95mm(W) x 2.omm(H)
COM-e CPU modulecan be used indifferent platformsand systems.
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5.2.1. PSU

Wedge-10019-in SKU can use the following PSU from Bel Power Solution:
e SPDFCBK-14G:ACinput PSU, 750W
e SPDFCBK-15G:DCinput PSU, 750W
e SPDFCBK-16G:DCinput PSU, 400W

AIRFLOW DIRECTION ———

3. Product must meet Power-One cosmedic standards accordind o UAP 00054
2 General tolerances for form and position according to 150 2768-m.
1. Drawing is for noles and CTF dimensions only. Refer to individual CAD fle for 3-D geomedry.

- L —m i
FG DIMENSION DRAWING o e e
poberang— | | 15 | Tl |11 | sPOFCEKASGED [001
Figure 8: PSU Mechanic Drawing
5211 ACPSUoutput
The following table shows the output ratings of PSU:
Voltag | Curren .
Input Output | e t Fv?l\iver Q;nnbglgntTemp Model
(V) (A)
54VDCtypical | V1 12 62 750 £Co PDFCBK-1
40V~72V VSB 33 3 10 5C~55€ SPDFCBK15G
54VDCtypical | V1 12 33 400 eCn .
40V~72V V3B 33 3 o 5C~55C SPDFCBK-16G
Vi 12 62 750
120/240Vac -5C~55C SPDFCBK-14G
/24 V<B 33 3 o 5C~55 4

Table 3: AC-PSU output
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5212 PSUoutputconnector
vendor MPN notes
PSU side Tyco Electronics 2-1926736-2
Chassisside Tyco Electronics 2-19267335

Table 4: PSU connectors

PS side: Tyco Electronics P/N:2-1926736-2
Chassis side: Tyco Electronics P/N:2-1926733-5

I
£

|

-
E

0O o

w

A
-

TITE}

Ll

HEEEE

T1 _2__3_4_5T

Figure 9: PSU Output Connector
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5213 PSUoutputsignals

The following table shows the signal definition of the PSU.

Pin Signalname | 10 Description Amp perpin
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 12VVDCmainoutput 25
7 Vi PWR 12VVDCmainoutput 25
8 Vi PWR 12VVDCmainoutput 25
9 Vi PWR 12VVDCmainoutput 25
10 Vi PWR 12VVDCmainoutput 25
Al VSB PWR Standbypositive output(+3.3V)
B1i VSB PWR Standby positive output (+3.3V)
C1 VSB PWR Standby positive output (+3.3V)
D1 VSB PWR Standby positive output (+3.3V)
E1 VSB PWR Standby positive output (+3.3V)
A2 SGND GND Signal ground (return)
B2 SGND GND Signal ground (return)
2 nc Noconnect
D2 nc Noconnect
E2 nc Noconnect
M [PsKLL i A RenpSKILL high
B3 nc Noconnect
(&) SDA Inout | I2Cdatasignalline
D3 V1_SENSE_R Main outputnegativesense
E3 V1_SENSE Main outputpositive sense
A4 SCL In 2Cclock signalTline
B4 PSON PSUON inputconnect(reference toA2/B2)
C4 SMB_ALERT | Out SMB alertsignaloutput
D4 ISHARE Currentsharesignal
E4 INPUT_OK Out DCinputOKsignal, Active High
A5 Ao In Addresso
B5 nc Noconnect
Cs PWOK Out Power OKsignal output, ActiveHigh
D5 A1 In Address1
E5 PRESENT_L [ Out Powersupplypresent
Table 5: PSU Output Signals
5214 PSU I2C address

PS_A1and PS_Ao signalsare used to set 12C address of PSU.

http://opencompute.org
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PS_A1 PS_Ao PSU_ID (MUC)Address EEPROM Address
0 0 0X58 0X50
0 1 0X59 0X51
1 0 0X5A 0X52
1 1 0X5B 0X53

Table 6: PowerOne PSU 12C address

On wedge-100, indefault PS_Ao is pull-up, PS_A1is pull-down, so the PSU 12Cshould be
ox59 for MCU, and ox51 for PSU EEPROM.

16
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5.2.2. Power Pass-throughCardfor Open Rack

In order to support OCP V2rack power bus 12Vinput, Power pass-through card is needed
to provide power to 19-in wedge-100 from Open Rack V2 bus bar.

Power passthrough card is the same form factor as PSU

OCP power cable

Power
connector to

passthrough
12V bus bar power cand it 12V power to
input connector wedge-100
Bus bar clip \ 4 main board

Figure 10: OCP Power Pass-through Card

Power pass-through card uses similar mechanic as AC PSU, and can be pluggedinto PSU
slot. The input of power pass-through module is 12V DCcable, which can connectto bus

bar via OCP bus bar clip. Thefollowing figure shows the block diagram of the power
pass-through card.

Bus Bar
Power Input MIOIHET B~ MOSFET NN P Power Output
I
HGATE DGATE Sense+ Sense- Sense+ Sense-
EEPROM LTC4364 LTC4151
- T T | 12C_PSU_SCL
- P 12C_PSU_SDA

Figure 11: Open Rack Bus Bar Power Pass-through Card Architecture

Power pass-through card support the following features
e 12Vinputup to 60A

http://opencompute.org
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e Hotswap controller LTC4364 supporting hot swap, and ORing function.

e Current sense device LTC4151for CPU toaccess currentinformation to know total
power consumption of the wedge-100 system

e 2Kbinventory EEPROM

12CDevice [2CAddress note
LTC4151 OX6F Currentsensing chip
EEPROM 0X54 EEPROM s usedforinventoryinformation

Table 7: Pass-through modulcard 12C address

LTC415112Cdevice address is decided by the external pin A1and Ao status. 12Caddress of
LTC4151is ox6F,or110_1111in binary format.

18
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5.2.3. Fantray

Wedge-100 fan-tray uses one counter-rotating fan and is designed to support skew-less

operation.

Figure 12: wedge-100 fan-tray

Fantray use Delta Counter-rotating fan GFBo412EHS-DA06

Item Description
Rated voltage 12VDC
Operating voltage 10.8~12.6VDC

Inputcurrent 1.40A,1.68A Max

Safety Currenton label: 1.82A
Input power 16.80W, Max20.16 W
speed Front 16000, Rear15400 RPM +/-10%
Max Air flow at zero static 66.824 mmH20, Min54.127 mmH20
pressure 2.63 InchH20,Min 2.131InchH20

http://opencompute.org
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acoustic

64.5 dB-A

Lead Wire

FrontFan

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:

= -

036 072 108 L4

0.0

(INCH H,0)

.
[

* TEST CONDITION:

&l
P~

X)

36 45 54 6

7
v

21

(mm H,0) 0.0

Table 8: Fan specification

1.05
L (M3/MIN.)

75 17.5 26.25

a. . .
4.375 13.125 21.875 30.625

AIR FLOW [ >

35.0 (CFM)

INPUT VOLTAGE — - OPERATION VOLTAGE

TEMPERATURE
HUMIDITY 65%RH

Figure 13: PQ curve of CR fan GFB0412EHS-DA06

ROOM TEMPERATURE
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5.3. Wedge-100 placement and layout

53.1. Wedge-100 top view

The following pictureisthe top view of wedge-100.

i
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-
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MMM
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Figure 14: Wedge-100 TOP view
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5.3.2.

Wedge-100 front panelview

Front panel of wedge-100 has the following interfaces:

32 QSFP28 ports

RJ45 OOB Ethernet interface
RJ45 RS232 consoleinterface
USB2 Type-Ainterface
Facebook 14-pindebug header
Recessed push button reset
Two System LEDs

LED push button

5.3.3.

Figure 15: front panel view of wedge-100

Wedge-100 rear panelview

Rear panel of wedge-100 has the following interfaces:
PSUAC nlet, leftand right

3 Rackmon RJ45 interface

1Rackmon GPIO interface

5 fan-tray

|l @W, | Gw,
i.:":‘ .=1r‘ .
paatilziel

Figure 16: rear panel view of wedge-100

22
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6. Wedge-100 Thermal

6.1. System Airflow or Volumetric Flow

The unit of airflow (orvolumetric flow) used for this specificationis CFM (cubic feet per
minute). The maximum allowable airflow per Watt in the system must be 0.16 CFM.The
desired airflow per wattis 0.1 CFM or lower inthe system at the mean temperature (plus
or minusstandard deviation).

6.2. Operational Ambient Temperatures

The operational ambient temperatures for Wedge-100 are:
e 0°C to 35°C,normal operation with 55°C QSFP28 optics
e 0°C to 45°Cnormal operation with 70C QSFP28 optics

6.3. Thermal Margin

The thermal marginis the difference between the maximum theoretical safe
temperature and the actual temperature. The minimum 5% thermal margin in Tjunction/
Tcase or bothis allowed forevery componenton the card. The stabilized / operational

target temperature forevery componentson the card should be at least 8% below its
maximum theoretical safe temperature.

6.4.Separate air channel design for PSU

The fan used inside PSU ismuch less powerful than system CR fan, each PSU need
dedicated air channel to separate main air flow channel from two PSU air channel. Metal

air baffle is recommended to use. Proper methods need to beimplemented to isolate the
air channel as muchas possible.

6.5. Tomahawk Heat Sink Requirements

Tomahawk consumes about 170W under typical condition,and 192W under worst

scenario. Itis required for Tomahawk to use advanced heat sink to support 192W
operation of tomahawk. The heatsink could be the following design:

e Solderfindesign
e Aluminabase withembedded copperheat-pipe. 4 heat-pipe designis

recommended.
e Proper heatsink mounting design to avoid tilting of heatsink during shockand

vibration

BCMs56960 Thermal Spec Max Note

Power dissipation (P) 192 W

Max Junctiontemperature(Tj) 110C

Max Ambient temperature (Ta) 50 C

Max calculated thermalresistance 0.31C/W (Tj-Ta)/P=60/192=031

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

Wedge-100 main board and fan-tray board need to provide multiple temperature sensors
for the CPU to know the thermal status of the system. The following spotsare critical for
thermal policy and better to place sensors on the following spots:

Left PSU air inlet on main board.

Right PSU airinlet on main board

The middle point between Front panel and tomahawk

The middle point between tomahawk and COM-e CPU module
two sensors on fan control board

Additionally, over-temperature thresholds are configurableand an alert mechanism is
provided to enable thermal shutdown and / or an increase in airflow. The sensors are
accurate to +/-2C.

The ambient temperature sensor uses TMPy75 from Texas Instruments or an equivalent
part from other vendors. Its 12C address can be set to 0x98 to ox9F.8 TMP75 temperature
sensors canshare onei2c bus. 5TMP75 are used in wedge-100 main board, and 2 TMP75
sensors are used on fan control card.

24

September 14th, 2016



Open ComputeProject * Wedge-10032x100G TOR Switch specification

L9 U3
U10
U151
u12 U152
U11

Figure 17: Temperature Sensor Placement

Temperature sensors provide a mechanism to provide thermal alerts and over
temperature notifications. The BMC on baseboard must be able to receive these alerts in
a timely fashion to allow the system to take action quickly. TheI2C alert signal must be
used. In some cases, an over temperature condition may occurwhich forces wedge-100
to power-offimmediately. This condition must belogged before shutdown.
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7. Wedge-100 Main board Electrical

7.1. BCM56960 Switch ASIC Port Mapping

Wedge-100 qsfp28 ports are numbered in the following sequence.

QSFPO |QSFP2

QSFP4 |QSFPE

QSFPE  |QSFP10

QSFP12 |OSFP14

QSFP16 |QSFP1B

QSFP20 |QSFP22

QSFP24 |QSFP26

QS5FP28 |QSFP30

QSFP1 | QSFP3

QSFPS | QSFP7 QsFP9

Q5FP11

QSFP13 |QSFP15

QSFP17 |QSFP19

QsFP21 |QsFP23

QSFP25 |QSFP27

Q5FP29 |QSFP31

Figure 18: QSFP port numbering

The following table shows the tomahawk SERDES port mapping to external signals.

PIN QSFP QSFP Swapping QSFP

ASIC NUM | PIN NAME NET NAME | 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_RD1P 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+ QSFPS RX CH-4P

U900 | AH54 | FCO_TDON P1 TD- TX CH-1IN

U900 | AH53 [ FCO_TDOP P1 TD+ TX CH-1P

U900 | AG52 | FCO_TD1N P2_TD- TX CH-2N

U900 | AG51 | FCO TD1P | P2_TD+ TX CH-2P

U900 | AF54 FCO_TD2N P3_TD- TX CH-3N cjc;v:ggl
U900 | AF53 FCO_TD2P P3 TD+ TX CH-3P

U900 | AE52 FCO_TD3N P4 TD- TX CH-4N

U900 | AE51 FCO_TD3P P4_TD+ TX CH-4P

U900 | AA4S 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+ QSFP4 RX CH-2P

U900 | ACA5 FC1_RD2N P7_RD- 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
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U900 | AD54 | FC1_TDON | P5_TD- TX CH-1N
U900 | AD53 | FC1_TDOP | P5_TD+ TX CH-1P
U900 | AC52 | FCI_TDIN | P6_TD- TX CH-2N
U900 | AC51 | FC1_TD1P | 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 | V49 | FC2_RDIP | P10_RD+ RX CH-2P
U900 | was | 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
U0 |v49 [FC2 RD3P [ P12 RD+ | . | RXCH-4P
U900 | Y54 | FC2_TDON | P9_TD- TX CH-1N
U900 | Y53 | FC2_TDOP | P9_TD+ TX CH-1P
U900 | W52 | FC2_TDIN | P10_TD- TX CH-2N
U900 | W51 | FC2_TD1P | 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 |uUs1 |Fc2_TD3P | P12 _TD+ TX CH-4P
N R I I I 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+ RX CH-4P
U900 | T54 | FC3_TDON | P13_TD- A TR
U900 | T53 | FC3_TDOP | P13_TD+ TX CH-1P
U900 | R52 | FC3_TDIN | P14_TD- TX CH-2N
U900 | R51 | FC3_TD1P | 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- RX CH-3N
U900 | G52 | FC4_RDOP | P19 _RD+ RX CH-3P
U900 | J51 FC4 RDIN | P20_RD- RX CH-4N QSFP
U900 | K51 | FC4_RD1P | P20 _RD+ RX CH-4P (;'x:'P'\;E;S
U900 | F50 | FC4 RD2N | P17_RD- RXCHAN | o
U900 | G50 | FCA_RD2P | P17_RD+ RX CH-1P SUAD
U900 | J49 | FC4_RD3N | P18_RD- RX CH-2N
U900 | K&9 | FC4_RD3P | P18 _RD+ RX CH-2P
U900 | B52 | Fca tooN [ p171D- | &2 [Txcran
U900 | A52 | FC4_TDOP | P17_TD+ TX CH-1P
U900 | D51 | FC4_TDIN | P18_TD- TX CH-2N
U900 | C51 | FC4_TD1P | P18_TD+ TX CH-2P
U900 | B5O | FC4_TD2N | P19_TD- TX CH-3N
U900 | AS0 | FC4_TD2P | P19 _TD+ TX CH-3P
U900 | D49 | FC4_TD3N | P20_TD- TX CH-4N
U900 | C49 | FC4_TD3P | P20_TD+ TX CH-4P
U900 | K45 | FC5_RDON | P22 RD- RX CH-2N
U900 | J45 | FC5_RDOP | P22 _RD+ RX CH-2P
U900 | G46 | FC5 RDIN | P21 _RD- RX CH-IN QSFP
U900 | F46 | FC5_RDIP | P21 RD+ RX CH-1P CSHWAANPl\Il)EII_)S
U900 | K47 | FC5_RD2N | P24 RD- RXCH-aN | o
U900 | J47 | FC5_RD2P | P24 RD+ RX CH-4P QUAD
U900 | G48 | FC5_RD3N | P23_RD- RX CH-3N
U900 | F48 | FC5_RD3P | P23_RD+ RX CH-3P
0900 | cas | Fcs_tooN | p1D- | P8 [Txcran
U900 | D45 | FC5_TDOP | P23_TD+ TX CH-3P
U900 | A46 | FC5_TDIN | P24_TD- TX CH-4N CH/?;'F\IPELS
U900 | B46 | FC5_TD1P | P24 _TD+ TX CH-4P SAPPLD
U900 | C47 | FC5_TD2N | P21 TD- TXCHAN | \oirh 1 THE
U900 | D47 | FC5_TD2P | P21 _TD+ TX CH-1P S
U900 | A48 | FC5_TD3N | P22 TD- TX CH-2N
U900 | B48 | FC5_TD3P | P22_TD+ TX CH-2P
U900 | F44 | FC6_RDON | P27 RD- RX CH-3N
U900 | G44 | FC6_RDOP | P27 RD+ RX CH-3P
U900 | )43 | FC6_RDIN | P28 _RD- RX CH-4N CH,?\ISIIF\IPELS
U900 | K43 [ FC6_RDIP | P2BRD+ | ppyy | RXCH-AP SWAPPED
U900 | F42 | FC6_RD2N | P25_RD- RXCH-IN | (v i THE
U900 | G42 | FC6_RD2P | P25 _RD+ RX CH-1P QUAD
U900 |J41 | FC6_RD3N | P26_RD- RX CH-2N
U900 | KA1 | FC6_RD3P | P26_RD+ RX CH-2P
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U900 | B44 | FC6_TDON | P25_TD-
U900 | A44 | FC6_TDOP | P25_TD+
U900 | D43 | FC6_TDIN | P26_TD-
U900 | C43 | FC6_TD1P | P26_TD+
U900 | B42 | FC6_TD2N | P27_TD-
U900 | A42 | FC6_TD2P | P27_TD+
U900 | D41 | FC6_TD3N | P28_TD-
U900 | C41 | FC6_TD3P | P28 _TD+
U900 | K37 | FC7_RDON | P29_RD-
U900 | J37 FC7_RDOP | P29_RD+
U900 | G38 | FC7_RDIN | P30_RD-
U900 | F38 | FC7_RDIP | P30_RD+
U900 | K39 |FC7 RD2N | P31_RD-
U900 | J39 FC7_RD2P | P31_RD+
U900 | G40 | FC7_RD3N | P32_RD-
U900 | F40 | FC7 RD3P | P32_RD+
U900 | c37 |[FC7_TDON | P31_TD-
U900 | D37 |Fc7_TDOP | P31 _TD+
U900 | A38 | FC7_TDIN | P32_TD-
U900 | B38 | FC7_TD1P | P32_TD+
U900 | C39 | FC7_TD2N | P29_TD-
U900 | D39 | FC7_TD2P | P29_TD+
U900 | A40 |FC7_TD3N | P30_TD-
U900 | B40 | FC7_TD3P | P30_TD+
U900 | K18 | FC8_RDON | P35_RD-
U900 | J18 FC8_RDOP | P35_RD+
U900 | G17 |FC8 RDIN [ P36_RD-
U900 | F17 | FC8_RDIP | P36_RD+
U900 | K16 | FC8_RD2N | P33_RD-
U900 | Ji16 FC8_RD2P | P33_RD+
U900 | G1I5 | FC8_RD3N | P34_RD-
U900 | F15 | FC8 RD3P | P34 RD+
U900 | C18 | FC8_TDON | P33_TD-
U900 | D18 | FC8_TDOP | P33_TD+
U900 | A17 | FC8_TDIN | P34_TD-
U900 | B17 | FC8_TD1P | P34_TD+
U900 | C16 | FC8_TD2N | P35_TD-
U900 | D16 | FC8_TD2P | P35_TD+
U900 | A15 | FC8_TD3N | P36_TD-
U900 | B15 |FC8 TD3P | P36_TD+

QSFP10

QSFP13

TX CH-1IN

TX CH-1P

TX CH-2N

TX CH-2P

TX CH-3N

TXCH-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

TXCH-3P

TX CH-4N

TX CH-4P

TX CH-1IN

TX CH-1P

TXCH-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

TXCH-2N

TX CH-2P

TX CH-3N

TX CH-3P

TX CH-4N

TX CH-4P

http://opencompute.org

29



U900 | F11 | FC9_RDON | P38_RD- RX CH-2N

U900 | G11 | FC9_RDOP | P38 _RD+ RX CH-2P

U900 | J12 FC9 RDIN | P37_RD- RX CH-IN QSFP
U900 | K12 | FC9_RD1P | P37 RD+ RX CH-1P CSI-\;\?Al\IPI\Il)EII_)S
U900 | F13 | FC9_RD2N | P40_RD- RXCH-AN | o
U900 | G13 | FC9_RD2P | P40_RD+ RX CH-4P S
U900 |J14 | FC9_RD3N | P39 _RD- RX CH-3N

U900 | K14 | FC9_RD3P | P39 _RD+ RX CH-3P

U900 | B11 | Fco TooN [ P39 7D~ | P12 Mrxcran

U900 | A1l | FC9_TDOP | P39_TD+ TX CH-3P

U900 | D12 | FC9 TDIN | P40_TD- TX CH-4N CHSIfIFNPELS
U900 | C12 | FC9_TD1P | P40 _TD+ TX CH-4P CWAPPED
U900 | B13 | FC9_TD2N | P37_TD- TXCHAN | \oirh 1N THE
U900 | A13 | FC9_TD2P | P37_TD+ TX CH-1P QUAD
U900 | D14 | FC9_TD3N | P38_TD- TX CH-2N

U900 | C14 | FC9_TD3P | P38 _TD+ TX CH-2P

U900 | K10 | FC10_RDON | P43_RD- RX CH-3N

U900 |J10 | FC10_RDOP | P43_RD+ RX CH-3P

U900 | G9 FC10_RDIN | P44_RD- RX CH-4N CHSIfIFNPELS
U900 | F9 FC10_RD1P | P44_RD+ RX CH-4P S APPED
U900 | K8 FC10_RD2N | P41_RD- RXCH-IN | o T
U900 | J8 FC10_RD2P | P41_RD+ RX CH-1P QUAD
U900 | G7 FC10_RD3N | P42_RD- RX CH-2N

U900 | F7 FC10_RD3P | P42 RD+ | oo, [ RXCH2P

U900 | C10 | FC10_TDON | P41_TD- TX CH-IN

U900 | D10 | FC10_TDOP | P41 _TD+ TX CH-1P

U900 | A9 FC10_TDIN | P42_TD- TX CH-2N

U900 | B9 FC10_TD1P | P42_TD+ TX CH-2P

U900 | C8 FC10_TD2N | P43_TD- TX CH-3N

U900 | D8 | FC10_TD2P | P43_TD+ TX CH-3P

U900 | A7 FC10_TD3N | P44_TD- TX CH-4N

U900 | B7 FC10_TD3P | P44_TD+ TX CH-4P

U900 | F3 FC11_RDON | P45_RD- RX CH-1N

U900 | G3 FC11_RDOP | P45 RD+ RX CH-1P

U900 | J4 FC11_RDIN | P46_RD- RX CH-2N

U900 | K4 FC11_RDIP | P46 RD+ | ..., [RXCH-2P

U900 | F5 FC11_RD2N | P47_RD- RX CH-3N

U900 | G5 FC11_RD2P | P47_RD+ RX CH-3P

U900 | J6 FC11_RD3N | P48_RD- RX CH-4N

U900 | K6 FC11_RD3P | P48_RD+ RX CH-4P
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U900 | B3 FC11_TDON | P47_TD-
U900 | A3 FC11_TDOP | P47_TD+
U900 | D4 FC11_TDIN | P48_TD-
U900 | ca FC11_TD1P | P48_TD+
U900 | B5 FC11_TD2N | P45_TD-
U900 | A5 FC11_TD2P | P45_TD+
U900 | D6 FC11_TD3N | P46_TD-
U900 | c6 FC11_TD3P | P46_TD+
U900 | N7 FC12_RDON | P51_RD-
U900 | N6 FC12_RDOP | P51_RD+
U900 | P10 | FC12_RDIN | P52_RD-
U900 | P9 FC12_RD1P | P52_RD+
U900 | R7 FC12_RD2N | P49_RD-
U900 | R6 FC12_RD2P | P49_RD+
U900 | T10 | FC12_RD3N | P50_RD-
U900 | T9 FC12_RD3P | P50_RD+
U900 | T3 FC12_TDON | P51_TD-
U900 | T4 FC12_TDOP | P51_TD+
U900 | R1 FC12_TDIN | P52_TD-
U900 | R2 FC12_TD1P | P52_TD+
U900 | P3 FC12_TD2N | P49_TD-
U900 | P4 FC12_TD2P | P49_TD+
U900 | N1 FC12_TD3N | P50_TD-
U900 | N2 FC12_TD3P | P50_TD+
U900 | U7 FC13_RDON | P55_RD-
U900 | U6 FC13_RDOP | P55_RD+
U900 | V10 | FC13_RDIN | P56_RD-
U900 | V9 FC13_RD1P | P56_RD+
U900 | w7 FC13_RD2N | P53_RD-
U900 | W6 | FCI3_RD2P | P53_RD+
U900 | YI0 | FC13_RD3N | P54_RD-
U900 | Y9 FC13_RD3P | P54_RD+
U900 | Y3 FC13_TDON | P55_TD-
U900 | Y4 FC13_TDOP | P55_TD+
U900 | Wi FC13_TDIN | P56_TD-
U900 | w2 FC13_TD1P | P56_TD+
U900 | V3 FC13_TD2N | P53_TD-
U900 | V4 FC13_TD2P | P53_TD+
U900 | U1 FC13_TD3N | P54_TD-
U900 | U2 FC13_TD3P | P54_TD+

QSFP17

QSFP16

TX CH-3N

TX CH-3P

TXCH-AN CH,SIEIFNPELS

TX CH-4P SWAPPED

TXCH-IN | \wiTH IN THE

TX CH-1P S

TX CH-2N

TX CH-2P

RX CH-3N

RX CH-3P

RX CH-AN CHEIfIFNPELS

Ei E:i; SWAPPED
WITH IN THE

RX CH-1P QUAD

RX CH-2N

RX CH-2P

TX CH-3N

TX CH-3P

TXCH-AN CHEIfIFNPELS

TX CH-4P SWAPPED

TXCH-AN | wiTH IN THE

TX CH-1P QUAD

TX CH-2N

TX CH-2P

RX CH-3N

RX CH-3P

Rxch-an CHEIfIFNPELS

RX CH-4P SWAPPED

RXCH-IN | \wWiTH IN THE

RX CH-1P S

RX CH-2N

RX CH-2P

TX CH-3N

TX CH-3P

TXCH-AN CHSIfIFNPELS

TX CH-4P SWAPPED

TXCH-IN | \wiTH IN THE

TX CH-1P QUAD

TX CH-2N

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
= = SWAPPED

U900 | AC7 | FC14 _RD2N | P57_RD- RXCHIN | yurr 1 THE

U900 | AC6 | FC14_RD2P | P57_RD+ RX CH-1P QUAD

U900 | AD10 | FC14_RD3N | P58 _RD- RX CH-2N

US00 | AD9 | FCL4_RD3P | PSB_RD+ | (.o [RXCH2P

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

U900 | AD4 | FC14_TDOP | P59 _TD+ TX CH-3P

U900 | ACL | FC14_TDIN | P60_TD- TX CH-4N QSFP

U900 | ACZ | FC14_TD1P | P60_TD+ TX CH-4P CHANNELS
= = SWAPPED

U900 | AB3 | FC14_TD2N | P57_TD- TXCHIN | v 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 QSFP

CHANNELS

U900 | AF9 | FC15_RD1P | P64_RD+ RX CH-4P SAPPLD

U900 | AG7 | FC15_RD2N | P61 _RD- RXCHIN | im0 THE

U900 | AG6 | FC15_RD2P | P61 _RD+ RX CH-1P QUAD

U900 | AH10 | FC15_RD3N | P62_RD- RX CH-2N

US00 | AHS | FC15_RD3P | P62_RD+ | . [ RXCH2P

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

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

U900 | AG1 | FC15_TDIN | P64_TD- TX CH-4N QSFP

U900 | AG2 | FC15_TD1P | P64 TD+ TX CH-4P CalLINELS
= S SWAPPED

U900 | AF3 | FC15_TD2N | P61_TD- TXCHIN |\ 1 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 | AM10 | FC16_RDIN | P66_RD- RX CH-2N

US00 | AM9 | FC16_RDIP | P66 RD+ | . [RXCH2P CONN-5

U900 | AL7 | FC16_RD2N | P67_RD- RX CH-3N 13000

U900 | AL6 | FC16_RD2P | P67_RD+ RX CH-3P

U900 | AKIO | FC16_RD3N | P68_RD- RX CH-4N

U900 | AK9 | FC16_RD3P | P68 _RD+ RX CH-4P
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U900 | AK3 | FC16_TDON | P65_TD- TX CH-1N

U900 | AK4 | FC16_TDOP | P65 _TD+ TX CH-1P

U900 | ALL | FC16_TDIN | P66_TD- TX CH-2N

U900 | AL2 | FC16_TD1P | P66_TD+ TX CH-2P

U900 | AM3 | FC16_TD2N | P67_TD- TX CH-3N

U900 | AM4 | FC16_TD2P | P67_TD+ TX CH-3P

U900 | 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 | AT10 | FC17_RDIN | P72_RD- RX CH-4N CHSIEIII:\IPELS

U900 | AT9 | FC17_RD1P | P72 _RD+ RX CH-4P S APPED

U900 | AU7 | FC17_RD2N | P69 _RD- RXCH-IN | oo

U900 | AU6 | FC17_RD2P | P69 _RD+ RX CH-1P S

U900 | AV10 | FC17_RD3N | P70_RD- RX CH-2N

US00 [ AVS [ FCL7_RD3P | P70_RD+ | (oo [ RXCH-2P

U900 | AV3 | FC17_TDON | P71_TD- TX CH-3N

U900 | AV4 | FC17_TDOP | P71_TD+ TX CH-3P

U900 | AU1 | FC17_TDIN | P72_TD- TX CH-4N QSFP

U900 | AU2 | FC17_TD1P | P72_TD+ TX CH-4P C;\;\’/*A'\\'P'\;ELDS

U900 | AT3 | FC17_TD2N | P69_TD- TXCHAN | o

U900 | AT4 | FC17_TD2P | P69_TD+ TX CH-1P QUAD

U900 | ARL | FC17_TD3N | P70_TD- TX CH-2N

U900 | AR2 | FC17_TD3P | P70_TD+ TX CH-2P

[ I I I D D

U900 | AW7 | FC18 RDON | P75 _RD- RX CH-3N

U900 | AW6 | FC18_RDOP | P75 RD+ RX CH-3P

U900 | AY10 | FC18 RDIN | P76_RD- RX CH-4N QsFP

U900 | AYS | FC18_RD1P | P76_RD+ RX CH-4P CHANNELS
= = SWAPPED

U900 | BA7 | FC18 RD2N | P73_RD- RXCH-IN | |0 i THE

U900 | BA6 | FC18 RD2P | P73_RD+ RX CH-1P S

U900 | BB10 | FC18 RD3N | P74 RD- RX CH-2N

US00 | BBS [ FCI8 RD3P | P74 RD+ | (.o, [ RXCH2P

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 CH,SISIIF\IPELS

U900 | BA2 | FC18_TD1P | P76_TD+ TX CH-4P S APPED

U900 | AY3 | FC18_TD2N | P73_TD- TXCHAN | \itr 1 THE

U900 | AY4 | FC18 _TD2P | P73_TD+ TX CH-1P QUAD

U900 | AWL | FC18_TD3N | P74_TD- TX CH-2N

U900 | AW2 | FC18_TD3P | P74_TD+ TX CH-2P
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U900 | BF4 | FC19 RDON | P80 _RD- RX CH-4N

U900 | BE4 | FC19 _RDOP | P80_RD+ RX CH-4P

U900 | BJ3 | FC19_RDIN | P78_RD- RX CH-2N CHE;'F\IPELS

U900 | BH3 | FC19 RD1P | P78 _RD+ RX CH-2P CWAPPED

U900 | BF6 | FC19 _RD2N | P79 RD- RXCH3N | v i THE

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

U900 | BJ5 | FC19 _RD3N | P77_RD- RX CH-IN

US00 | BH5 | FCL9_RD3P | P77_RD+ | (o, [RXCHIP

U900 | BN3 | FC19 TDON | P77_TD- TX CH-1IN

U900 | BP3 | FC19_TDOP | P77_TD+ TX CH-1P

U900 | BL4A | 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

U900 | 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 | BFIO | 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

US00 | BF8 | FC20 RD3P | P84_RD+ | ... [ RXCH4P

U900 | BM10 | FC20_TDON | P83_TD- TX CH-3N

U900 | BLIO | FC20 TDOP | P83_TD+ TX CH-3P

U900 | BP9 | FC20 TDIN | P84_TD- TX CH-4N CH,?\ISIIF\IPELS

U900 | BN9 | FC20 TD1P | P84_TD+ TX CH-4P CAPPLD

U900 | BM8 | FC20_TD2N | P81 _TD- TXCHAN | \orr 1 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 | BEL2 | FC21_RDOP | P88 _RD+ RX CH-4P

U900 | BJI1 | FC21_RDIN | P87 RD- RX CH-3N QSFP

U900 | BH11 | FC21_RD1P | P87 _RD+ RX CH-3P CHANNELS

U900 | BF14 | FC2L RD2N [ P86 RD- | = 2 MRXCH2N SWAPPED
- — WITH IN THE

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

U900 | BJ13 | FC21 RD3N | P85_RD- RX CH-IN

U900 | BH13 | FC21_RD3P | P85_RD+ RX CH-1P
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U900 | BN11 | FC21_TDON | P85_TD-
U900 | BP11 | FC21_TDOP | P85_TD+
U900 | BL12 | FC21_TDIN | P86_TD-
U900 | BM12 | FC21_TD1P | P86_TD+
U900 | BN13 | FC21_TD2N | P87_TD-
U900 | BP13 | FC21_TD2P | P87_TD+
U900 | BL14 | FC21_TD3N | P88_TD-
U900 | BM14 | FC21_TD3P | P88_TD+
U900 | BH17 | FC22_RDON | P89_RD-
U900 | BJ17 | FC22_RDOP | P89_RD+
U900 | BE18 | FC22_RDIN | P90_RD-
U900 | BF18 | FC22_RD1P | P90_RD+
U900 | BH15 | FC22_RD2N | P91_RD-
U900 | BJI5 | FC22_RD2P | P91_RD+
U900 | BE16 | FC22_RD3N | P92_RD-
U900 | BF16 | FC22_RD3P | P92_RD+
U900 | BM18 | FC22_TDON | P91_TD-
U900 | BL18 | FC22_TDOP | P91 _TD+
U900 | BP17 | FC22_TDIN | P92_TD-
U900 | BN17 | FC22_TD1P | P92_TD+
U900 | BM16 | FC22_TD2N | P89_TD-
U900 | BL16 | FC22_TD2P | P89_TD+
U900 | BP15 | FC22_TD3N | P90_TD-
U900 | BN15 | FC22_TD3P | P90_TD+
U900 | BF20 | FC23_RDON | P95_RD-
U900 | BE20 | FC23_RDOP | P95_RD+
U900 | BJ19 [ FC23_RDIN | P96_RD-
U900 | BH19 | FC23_RD1P | P96_RD+
U900 | BF22 | FC23_RD2N | P93_RD-
U900 | BE22 | FC23_RD2P | P93_RD+
U900 | BJ21 | FC23_RD3N | P94_RD-
U900 | BH21 | FC23_RD3P | P94 RD+
U900 | BN1I9 | FC23_TDON | P93_TD-
U900 | BP19 | FC23_TDOP | P93_TD+
U900 | BL20 | FC23_TDIN | P94_TD-
U900 | BM20 | FC23_TD1P | P94_TD+
U900 | BN21 | FC23_TD2N | P95_TD-
U900 | BP21 | FC23_TD2P | P95_TD+
U900 | BL22 | FC23_TD3N | P96_TD-
U900 | BM22 | FC23_TD3P | P96_TD+

QSFP27

QSFP26

TX CH-1IN

TX CH-1P

TX CH-2N

TX CH-2P

TX CH-3N

TXCH-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

TXCH-3P

TX CH-4N

TX CH-4P

TX CH-1IN

TX CH-1P

TXCH-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

TXCH-2N

TX CH-2P

TX CH-3N

TX CH-3P

TX CH-4N

TX CH-4P
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U900 | BF35 | FC24 RDON | P97_RD- RX CH-1N

U900 | BE35 | FC24_RDOP | P97 _RD+ RX CH-1P

U900 | BJ36 | FC24 RDIN | P98_RD- RX CH-2N

U900 | BH36 | FC24_RD1P | P98 _RD+ RX CH-2P

U900 | BF33 | FC24 RD2N | P99 RD- RX CH-3N

U900 | BE33 | FC24_RD2P | P99_RD+ RX CH-3P

U900 | BJ34 | FC24_RD3N | P100_RD- RX CH-4N

U900 | BH34 | FC24_RD3P | P100_RD+ RX CH-4P

U900 | BN36 | Fc2a TDON [ P99 1D~ | 72° [Txcran

U900 | BP36 | FC24_TDOP | P99_TD+ TX CH-3P

U900 | BL35 | FC24 TDIN | P100_TD- TX CH-4N QSFP

U900 | BM35 | FC24_TD1P | P100_TD+ TX CH-4P CHANNELS
= = SWAPPED

U900 | BN34 | FC24_TD2N | P97_TD- TXCHAN | \oirh 1N THE

U900 | BP34 | FC24_TD2P | P97_TD+ TX CH-1P QUAD

U900 | BL33 | FC24_TD3N | P98_TD- TX CH-2N

U900 | BM33 | FC24_TD3P | P98_TD+ TX CH-2P

U900 | BH38 | FC25_RDON | P104_RD- RX CH-4N

U900 | BJ38 | FC25_RDOP | P104_RD+ RX CH-4P

U900 | BE37 | FC25_RDIN | P103_RD- RX CH-3N QSFP

U900 | BF37 | FC25 RD1P | P103_RD+ RX CH-3P CHANNELS
= = SWAPPED

U900 | BH40 | FC25_RD2N | P102_RD- RXCH-2N | oo

U900 | BJA0 | FC25_RD2P | P102_RD+ RX CH-2P QUAD

U900 | BE39 | FC25 RD3N | P101_RD- RX CH-IN

US| BF39_| FC25_RD3P | PIOI_RD+ | oo [ RXCH-IP

U900 | BM37 | FC25_TDON | P101_TD- TX CH-IN

U900 | BL37 | FC25_TDOP | P101_TD+ TX CH-1P

U900 | BP38 | FC25_TDIN | P102_TD- TX CH-2N

U900 | BN38 | FC25_TD1P | P102_TD+ TX CH-2P

U900 | BM39 | FC25_TD2N | P103_TD- TX CH-3N

U900 | BL39 | FC25 _TD2P | P103_TD+ TX CH-3P

U900 | BP4O | FC25_TD3N | P104_TD- TX CH-4N

U900 | BN4O | FC25_TD3P | P104_TD+ TX CH-4P

U900 | BF43 | FC26_RDON | P105_RD- RX CH-1N

U900 | BE43 | FC26_RDOP | P105 RD+ RX CH-1P

U900 | BJ44 | FC26_RDIN | P106_RD- RX CH-2N

US00 | BH44 | FC26_RD1P | P106_RD+ | oo [ RXCH-2P

U900 | BF41 | FC26_RD2N | P107_RD- RX CH-3N

U900 | BE4L | FC26 RD2P | P107_RD+ RX CH-3P

U900 | BJ42 | FC26_RD3N | P108_RD- RX CH-4N

U900 | BH42 | FC26_RD3P | P108_RD+ RX CH-4P
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U900 | BN44 | FC26_TDON | P107_TD-
U900 | BP44 | FC26_TDOP | P107_TD+
U900 | BL43 | FC26_TDIN | P108_TD-
U900 | BM43 | FC26_TD1P | P108_TD+
U900 | BN42 | FC26_TD2N | P105_TD-
U900 | BP42 | FC26_TD2P | P105_TD+
U900 | BL41 | FC26_TD3N | P106_TD-
U900 | BM41 | FC26_TD3P | P106_TD+
U900 | BH46 | FC27_RDON | P111_RD-
U900 | BJ46 | FC27_RDOP | P111_RD+
U900 | BE45 | FC27_RDIN | P112_RD-
U900 | BF45 | FC27_RD1P | P112_RD+
U900 | BH48 | FC27_RD2N | P109_RD-
U900 | BJ48 | FC27_RD2P | P109_RD+
U900 | BE47 | FC27_RD3N | P110_RD-
U900 | BF47 | FC27_RD3P | P110_RD+
U900 | BM45 | FC27_TDON | P109_TD-
U900 | BL45 | FC27_TDOP | P109_TD+
U900 | BP46 | FC27_TDIN | P110_TD-
U900 | BN46 | FC27_TD1P | P110_TD+
U900 | BM47 | FC27_TD2N | P111_TD-
U900 | BL47 | FC27_TD2P | P111_TD+
U900 | BP48 | FC27_TD3N | P112_TD-
U900 | BN48 | FC27_TD3P | P112_TD+
U900 | BF51 | FC28_RDON | P113_RD-
U900 | BE51 | FC28 RDOP | P113_RD+
U900 | BJ52 | FC28 RDIN | P114_RD-
U900 | BH52 | FC28 RD1P | P114_RD+
U900 | BF49 | FC28 RD2N | P115_RD-
U900 | BE49 | FC28 RD2P | P115_RD+
U900 | BJSO | FC28 RD3N | P116_RD-
U900 | BH50 | FC28_RD3P | P116_RD+
U900 | BN52 | FC28 TDON | P115_TD-
U900 | BP52 | FC28_TDOP | P115_TD+
U900 | BL51 | FC28 TDIN | P116_TD-
U900 | BM51 | FC28_TD1P | P116_TD+
U900 | BN50 | FC28 TD2N | P113_TD-
U900 | BP50 | FC28 TD2P | P113_TD+
U900 | BL49 | FC28 TD3N | P114_TD-
U900 | BM49 | FC28 TD3P | P114_TD+

QSFP30

QSFP1

TXCH-3N

TX CH-3P

TX CH-4N

TX CH-4P

TXCH-1IN

TXCH-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

TXCH-1IN

TXCH-1P

TX CH-2N

TX CH-2P

TX CH-3N

TXCH-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

TX CH-3P

TX CH-4N

TX CH-4P

TXCH-1IN

TXCH-1P

TXCH-2N

TX CH-2P

QSFP
CHANNELS
SWAPPED
WITH IN THE
QUAD
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U900 | AW45 | FC29 RDON | P118_RD- RX CH-2N
U900 | AW46 | FC29_RDOP | P118_RD+ RX CH-2P
U900 | AY48 | FC29 RDIN | P117_RD- RX CH-IN QSFP
U900 | AY49 | FC29 RD1P | P117_RD+ RX CH-1P ERAbTh ALy
U900 | BA45 | FC29_RD2N | P120_RD- RX CH-4N SWAPPED
_ _ WITH IN THE
U900 | BA46 | FC29_RD2P | P120_RD+ RX CH-4P S
U900 | BB48 | FC29 _RD3N | P119_RD- RX CH-3N
U900 | BB49 | FC29 _RD3P | P119_RD+ RX CH-3P
U900 | BB54 | FC20 TDON | P117 1D~ | 70 [Tx CH-IN
U900 | BB53 | FC29 TDOP | P117 TD+ TX CH-1P
U900 | BA52 | FC29_TDIN | P118_TD- TX CH-2N
U900 | BA51 | FC29 TD1P | P118_TD+ TX CH-2P
U900 | AY54 | FC29 TD2N | P119_TD- TX CH-3N
U900 | AY53 | FC29 _TD2P | P119_TD+ TX CH-3P
U900 | AW52 | FC29_TD3N | P120_TD- TX CH-4N
U900 | AW51 | FC29_TD3P | P120_TD+ TX CH-4P
U900 | AR45 | FC30_RDON | P121_RD- RX CH-1N
U900 | AR46 | FC30_RDOP | P121_RD+ RX CH-1P
U900 | AT48 | FC30_RDIN | P122_RD- RX CH-2N
U900 | ATA9 | FC30_RD1P | P122 RD+ RX CH-2P
U900 | AU45 | FC30_RD2N | P123_RD- RX CH-3N
U900 | AU46 | FC30_RD2P | P123_RD+ RX CH-3P
U900 | AV48 | FC30_RD3N | P124_RD- RX CH-4N
U900 | AV49 | FC30_RD3P | P124_RD+ RX CH-4P
U900 | AvS4 | FC30_TDON [ P12 1D~ | 7> [TXCH-IN
U900 | AV53 | FC30_TDOP | P121_TD+ TX CH-1P
U900 | AU52 | FC30_TDIN | P122_TD- TX CH-2N
U900 | AUS1 | FC30 TD1P | P122 TD+ TX CH-2P
U900 | AT54 | FC30_TD2N | P123_TD- TX CH-3N
U900 | AT53 | FC30_TD2P | P123_TD+ TX CH-3P
U900 | AR52 | FC30_TD3N | P124_TD- TX CH-4N
U900 | ARS1 | FC30_TD3P | P124_TD+ TX CH-4P
U900 | AN45 | FC31_RDON | P127 RD- RX CH-3N
U900 | AN46 | FC31_RDOP | P127 RD+ RX CH-3P -
US00 | AM48 | FC31_RDIN | P128_RD- | . [ RXCH-4N CHANNELS
U900 | AM49 | FC31_RD1P | P128_RD+ RX CH-4P SWAPPED
U900 | AL45 | FC31_RD2N | P125_RD- RXCH-IN | WITH IN THE
U900 | AL46 | FC31_RD2P | P125_RD+ RX CH-1P QUAD
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U900 | Ak48 | FC31_RD3N | P126_RD-
U900 | AK49 | FC31_RD3P | P126_RD+
U900 | AK54 | FC31_TDON | P127_TD-
U900 | AK53 | FC31_TDOP | P127_TD+
U900 | AL52 | FC31_TDIN | P128_TD-
U900 | AL51 | FC31_TD1P | P128 TD+
U900 | AM54 | FC31_TD2N | P125_TD-
U900 | AMS53 | FC31_TD2P | P125_TD+
U900 | AN52 | FC31_TD3N | P126_TD-
U900 | AN51 | FC31_TD3P | P126_TD+

RX CH-2N

RX CH-2P

TX CH-3N

TX CH-3P

TX CH-4N

TX CH-4P asrp
TXCH-IN CHANNELS
TX CH-1P SWAPPED
TXCH-2N | WITH IN THE
TX CH-2P QUAD

Table 10: wedge-100 tomahawk port mapping
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7.2. PCle Bus

COM-e CPU module has four PCle lanes, lane3 is used by COM-e CPU module for Ethernet,
lane[o:1] is used for Tomahawk switch ASIC PCleinterface:

e PCleBuso:Lane[0:1]

e PCleBus1:Lane[2], unused

e PCleBus 2:Lane[3], used by Ethernet interface of COM-e CPU module

PCle clockinputof tomahawk isdriven by the PCle clock from micro-server.

7.3. USB bus

COM-eCPU is the USB master, USB hub USB2513 isused to connect CPU to three USB
slave devices:

e Frontport Type-AUSB port
e BCMUSB slave interface
e (P2112US-12Cbridge

usB2513

A

Type-A USB

uServer USB

A 4

BMC USB Slave

m (————p [2C_MAIN

Figure 19: wedge-100 USB connection
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7.4. UART Connection

The following UART interfaces are provided:

Front panel console interface, RJ45 connector

Rackmon RS485 UART port, rear facebookrackmon RJ45 connector
Debug UART port in Facebook proprietary 14-pindebug interface
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

Eane
MAX3232

IP_UART_0O Rear Debug
Header

Console

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 20: wedge-100 UART Connection

7.5.00B Ethernet Connection

Wedge-100 usesone 5-port SGMII switch as out-of-band controlinterface. The following
45 ports are used in wedge-100:

BMCEthernet interface via BCM54616 PHY

BMCRGMII to BCM5387 RGMIIdirect connection(wired but not used)
COM-eEthernet interface viaBCM54616 PHY

Tomahawk Eagle Core 10G port used as SGMII port(wired and reserved for future)
Front panel port via BCM54616 PHY
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-
Compute Project

BMC

RGMII B2B

Reserved sGMIl

Figure 21: wedge-100 OOB ethernet diagram

MDI
RJ45

Front Panel OOB Port
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7.6.12C Bus

There are multiplel2C buses on wedge-100. Thefollowing diagram show the completei2c

designarchitecture of BMC.

BMC

Main Power

PANTHER_SRV_I2C

Micro USB
MSERV_NIC_I2C Server

UsB to BMC<—D'EIE'<7
UsB_I2C U1 | > Type-AUSB

SIBY Powar
BMC_I2_4
— I
o

.
SIBY Power

‘ST Powe

SIBY Power

BMC_I2C_A

BMC_I2C_B
0x3A Power Sequencer

BMC_I2C_D

PCF8574 0x3F BRD_ID

0x51 64K EEPROM

PSU_I2C

BMC_I2C_BRG

GPIO

STBY Power

12C_MAIN

»] peassaz a1 |«——>  QsFP01:8]_I2C

0x70

QSFP(9:16]_i2C

71

QSFP[17:24]_I2C
072
s | QsFP[25:32]_12C
PCA9548 #5 on

7 6{5]4|3]2|1] 0
QSFP[01:16]_LPMODE

020

QSFP[17:32]_LPMODE

o1

>
P| PCA9S35 #3 |«
22

QSFP[01:16]_PRSNT_N

[z .
»{ PCAIS3S #4 |« QSFP[17:32]_PRSNT_N

o3

P pCA9S35 #5 [¢ QSFP[01:16]_INT_N

0x24

Trcass3s 76 |
| PCA9535 16 [«
025

4’_24(364 64K EEPROM

050

QSFP[17:32)_INT_N

> QSFP[01:16]_RST_N

» QSFP[17:32]_RST_N

Figure 22: wedge-100 [2C Diagram
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7.6.1.

OPEN

I12C Address
The following table shows the 12C devices of BMC:

BMCI2CSpace

12C
12CMUX Sub Dev . 12C
BMCI2C (PCA9548) glldudxr Channel | # Sub-Device Addr Note
BMC_I2C_1 | N/A N/A Direct #1 COM-e NICI2C COM-e NICI2C
N/A N/A Direct #1 DC-DC#1 0x10 | IR3581,160A1.0VROV
BMC_12C_2 | N/A N/A | Direct |#2 | DCDC#2 0X12 JFE)B\/S%NSACI)_%G
N/A N/A Direct #3 DC-DC#3 0X14 | IR3584,50A3.3V
BMC_I12C_3 | N/A N/A | Direct |#1 | PWR1014A ox3A | SOWersequencerand
BMC_I2C_4 | N/A N/A Direct #1 TMP75 #1 0x48 | 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
BMC 12€ N/A N/A Direct #1 COM-e
—255 A N/A | Direct | %2
BMC_I2C_6 | N/A N/A Direct #1 USB Hub 0x2C | SMbusof USB hub
N/A N/A | Direct #1 PCF8574 ox3F | 12CbustoUSB hub
BMC_I2C
—2%7 N/A N/A | Direct #2 24C64 EEPROM | ox50 | 12CbustoUSB hub
#1 | PsuzaMcU | oxsA Eégz,vléﬁaddre“for
CHo:
#2 PSU #2 oOXE2 PSU2 12Caddressfor
EEPROM X5 PSU EEPROM
#1 | Psu#iMcu | oxso Egguéﬁaddm”f”
CHa:
PSU #1 PSU112Caddressfor
BMC_I2C_8 (F’Sé\;’gf:)s 0X70 #2 | EEpROM OX51 | pSy'EEPROM
on-board BMCPHY
CHz: | #1 | pepeat! oxso | EEPROM
Uss AT24Co2
front port BMCPHY
CH3: | #1 | ErsRom oxso | EEPROM
U103 AT24Co2
CH[4:71]: unused
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N/A

N/A

Direct

CPLD

#1 FAN_RACKMON

I2Cbus tofan_rmon

0X33 card CPLD

BMC_12C_g | N/A

N/A

Direct

#2 TMP75 #1

0x48 on fan_rmoncard

temperature sensor #1

N/A

N/A

Direct

#3 TMP75 #2

0X49 onfan_rmoncard

temperature sensor #2

BMC_I2C 13 | N/A

N/A

Direct

#1 SYSCPLD

SYSCPLD I2Caccess
interface

0x31 SYSCPLD canalsobe

12Caddressis 0x32

accessed by Panther+
from MAIN_I2Cbus, the

The following tableshows the 12C devices and their i2c address of CP2112 mainI12C bus

Table 11: BMC I2C Space

which can be accessed by Com-e CPU module:

CP2112 Mainl2Cspace

Device ,Ib\zdcdr Note Sub-Device 'IL\dedr Note
CHo: QSFP28 Port#1 0X50 QSFP28_PORT_112Cspace
CHa: QSFP28 Port#0 0X50 QSFP28_PORT_ol2Cspace
CH2: QSFP28 Port#3 [ ox50 QSFP28_PORT_312Cspace
PCA9548 #1 0x70 CH3: QSFP28 Port#2 | oxs50 QSFP28_PORT_212Cspace
CH4: QSFP28 Port#5 | ox50 QSFP28_PORT_5l2Cspace
CHs: QSFP28 Port #4 0X50 QSFP28_PORT_412Cspace
CHeé6: QSFP28 Port #7 0X50 QSFP28_PORT_y12Cspace
CH7: QSFP28 Port #6 0X50 QSFP28_PORT_612Cspace
CHo: QSFP28 Port #9 0X50 QSFP28_PORT_gl2Cspace
CHx: QSFP28 Port#8 | ox50 QSFP28_PORT_812Cspace
CH2: QSFP28 Port#11 | 0x50 QSFP28_PORT_1112Cspace
CH3: QSFP28 Port#10 | 0x50 QSFP28_PORT_10l2Cspace
PCA9548 #2 ox71 CH4: QSFP28 Port#13 [ ox50 QSFP28_PORT_1312Cspace
CHs5: QSFP28 Port#12 | 0x50 QSFP28_PORT_1212Cspace
CH6: QSFP28 Port#15 | 0x50 QSFP28_PORT_1512Cspace
CH7: QSFP28 Port#14 | 0x50 QSFP28_PORT_1412Cspace
CHo: QSFP28 Port#17 | 0x50 QSFP28_PORT_1712Cspace
CHa: QSFP28 Port#16 | 0x50 QSFP28_PORT_1612Cspace
CH2: QSFP28 Port#19 | 0x50 QSFP28_PORT_1912Cspace
PCAGS48 #3 ox72 CH3: QSFP28 Port #18 | ox50 QSFP28_PORT_1812Cspace
CH4: QSFP28 Port#21 | 0x50 QSFP28_PORT_2112Cspace
CHs: QSFP28 Port#20 | 0x50 QSFP28_PORT_20l2Cspace
CHe6: QSFP28 Port #23 [ ox50 QSFP28_PORT_2312Cspace
CH7: QSFP28 Port#22 | ox50 QSFP28_PORT_2212Cspace
CHo: QSFP28 Port#25 | 0x50 QSFP28_PORT_25I2Cspace
PCA9548 #4 0X73 CHa: QSFP28 Port#24 | 0x50 QSFP28_PORT_2412Cspace
CH2: QSFP28 Port#27 | 0x50 QSFP28_PORT_2712Cspace
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CH3: QSFP28 Port#26 | 0x50 QSFP28_PORT_2612Cspace
CH4: QSFP28 Port#29 | 0x50 QSFP28_PORT_2912Cspace
CHs: QSFP28 Port #28 | ox50 QSFP28_PORT_2812Cspace
CHe: QSFP28 Port#31 | 0x50 QSFP28_PORT_3112Cspace
CHy: QSFP28 Port#30 | 0x50 QSFP28_PORT_3012Cspace
CHo: PCA9535 #1 0X20 QSFP28_LPMODE[0:15]
CHa1: 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]
CHg: PCA9535 #5 0X24 QSFP28_INT_NJo0:15]
CHs: PCA9535 #6 ox25 | QSFP28_INT_N[16:31]
CHe: PCA9535 #7 0X50 24C64 EEPROM
CH7 unused
SYSCPLD 0X32 SYSTEM CPLD I2Caddressis
0x32in MAIN_I2Cspace

Table 12: Micro-server Main [2C Space

EN

100_0| LPMODE | QSFP1 |LPMODE_PORT28
100_1| LPMODE | QSFPO | LPMODE_PORT29| coNNECTOR O
100_2| LPMODE | QSFP3 |LPMODE_PORT30|  (13300)
100_3| LPMODE | QSFP2 |LPMODE_PORT31
I00_4| LPMODE | QSFP5 | LPMODE_PORTO
100_5| LPMODE | QSFP4 | LPMODE_PORTI | cONNECTOR 1
100_6| LPMODE | QSFP7 | LPMODE_PORT2 (42600)
100_7| LPMODE | QSFP6 | LPMODE_PORT3

U5701 | 0X20 | POEXP_SCL/SDA
I01_0| LPMODE | QSFP9 | LPMODE_PORT4
101_1| LPMODE | QSFP8 | LPMODE_PORTS | cONNECTOR 2
101_2| LPMODE | QSFP11 | LPMODE_PORT6 (42700)
101_3| LPMODE | QSFP10 | LPMODE_PORT7
|01 4| LPMODE | QSFP13 | LPMODE_PORT8
101_5| LPMODE | QSFP12 | LPMODE_PORTY | cONNECTOR 3
I01_6| LPMODE | QSFP15 | LPMODE_PORT10 ()2800)
101_7| LPMODE | QSFP14 | LPMODE_PORT11
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P1EXP_SCL/SDA

100_0| LPMODE | QSFP17 | LPMODE_PORT12
100_1| LPMODE | QSFP16 | LPMODE_PORT13| coNNECTOR 4
100_2| LPMODE | QSFP19 |LPMODE_PORT14|  (/2900)
100_3| LPMODE | QSFP18 | LPMODE_PORT15

100_4| LPMODE | QSFP21 | LPMODE_PORT16

100_5| LPMODE | QSFP20 | LPMODE_PORT17| CONNECTOR 5
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
101_2| LPMODE | QSFP27 | LPMODE_PORT22 (3100)
101_3| LPMODE | QSFP26 | LPMODE_PORT23

|01_4| LPMODE | QSFP29 | LPMODE_PORT24

101_5| LPMODE | QSFP28 | LPMODE_PORT25| cONNECTOR
|01_6| LPMODE | QSFP31 | LPMODE_PORT26|  7()3200)
101_7| LPMODE | QSFP30 | LPMODE_PORT27

100_0| PRSNT | QSFP1 | PRSNT_PORT28

100_1| PRSNT | QSFPO | PRSNT_PORT29 | cONNECTOR O
100_2| PRSNT | QSFP3 | PRSNT_PORT30 ()3300)
100_3| PRSNT | QSFP2 | PRSNT_PORT31

I00_4| PRSNT | QSFP5 | PRSNT_PORTO

100_5| PRSNT | QSFP4 | PRSNT_PORT1 | cONNECTOR 1
I00_6| PRSNT | QSFP7 | PRSNT_PORT2 ()2600)

US801 | OX22 | P2EXP_SCL/SDA

100_7| PRSNT | QSFP6 | PRSNT_PORT3

101.0| PRSNT | QSFP9 | PRSNT_PORT4

101_1| PRSNT | QSFP8 | PRSNT_PORT5 | cONNECTOR 2
I01.2| PRSNT | QSFP11 | PRSNT PORT6 (42700)
101_3| PRSNT | QSFP10 | PRSNT_PORT7

101_4| PRSNT | QSFP13 | PRSNT_PORT8 | cONNECTOR 3
I01.5| PRSNT | QSFP12 | PRSNT_PORT9 (42800)

http://opencompute.org 47



u5802

0X23
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P3EXP_SCL/SDA

101_6

PRSNT

QSFP15

PRSNT_PORT10

101_7

PRSNT

QSFP14

PRSNT_PORT11

100_0| PRSNT | QSFP17 | PRSNT_PORT12

100_1| PRSNT | QSFP16 | PRSNT_PORT13 | cONNECTOR 4
100_2| PRSNT | QSFP19 | PRSNT_PORT14 ()2900)

100_3| PRSNT | QSFP18 | PRSNT_PORT15

100_4| PRSNT | QSFP21 | PRSNT_PORT16

100_5| PRSNT | QSFP20 | PRSNT_PORT17 | cONNECTOR 5
100_6| PRSNT | QSFP23 | PRSNT_PORT18 (J3000)

100_7| PRSNT | QSFP22 | PRSNT_PORT19

1010 PRSNT | QSFP25 | PRSNT_PORT20

101_1| PRSNT | QSFP24 | PRSNT_PORT21 | cONNECTOR 6
101.2| PRSNT | QSFP27 | PRSNT_PORT22 (43100)

101_3| PRSNT | QSFP26 | PRSNT_PORT23

I01_4| PRSNT | QSFP29 | PRSNT_PORT24

101_5| PRSNT | QSFP28 | PRSNT_PORT25 | cONNECTOR
I01._6| PRSNT | QSFP31 | PRSNT_PORT26 7(J3200)

101_7| PRSNT | QSFP30 | PRSNT_PORT27

100_0| RXLOSS | QSFP1 | RXLOSS_PORT28
100_1| RXLOSS | QSFPO | RXLOSS_PORT29 | cONNECTOR 0
100_2| RXLOSS | QSFP3 | RXLOSS_PORT30 (43300)
100_3| RXLOSS | QSFP2 | RXLOSS_PORT31
I00_4| RXLOSS | QSFP5 | RXLOSS_PORTO

U5803 | 0X24 | P4EXP_SCL/SDA | 100_5| RXLOSS | QSFP4 | RXLOSS_PORT1 | cONNECTOR 1
I00_6| RXLOSS | QSFP7 | RXLOSS_PORT2 (42600)
100_7| RXLOSS | QSFP6 | RXLOSS_PORT3
101_0| RXLOSS | QSFP9 | RXLOSS_PORT4
I01_1| RXLOSS | QSFP8 | RXLOSS_PORTS CON('J\'ZE7COTOC))R2
101_2| RXLOSS | QSFP11 | RXLOSS_PORT6

48 September 14th, 2016



Open ComputeProject * Wedge-10032x100G TOR Switch specification

101_3| RXLOSS | QSFP10 | RXLOSS_PORT7
101_4| RXLOSS | QSFP13 | RXLOSS_PORTS
101_5| RXLOSS | QSFP12 | RXLOSS_PORTY | cONNECTOR 3
I01_6| RXLOSS | QSFP15 | RXLOSS_PORT10 (42800)
I01_7| RXLOSS | QSFP14 | RXLOSS_PORT11

I I I I D N
100_0| RXLOSS | QSFP17 | RXLOSS_PORT12
100_1| RXLOSS | QSFP16 | RXLOSS_PORT13 | cONNECTOR 4
I00_2| RXLOSS | QSFP19 | RXLOSS_PORT14 (42900
I00_3| RXLOSS | QSFP18 | RXLOSS_PORT15
I00_4| RXLOSS | QSFP21 | RXLOSS_PORT16
100_5| RXLOSS | QSFP20 | RXLOSS_PORT17 | cCONNECTOR 5
100_6| RXLOSS | QSFP23 | RXLOSS_PORT18 ()3000)
I00_7| RXLOSS | QSFP22 | RXLOSS_PORT19

U5804 | 0X25 | PSEXP_SCL/SDA
I01_0| RXLOSS | QSFP25 | RXLOSS_PORT20
101_1| RXLOSS | QSFP24 | RXLOSS_PORT21 | cONNECTOR 6
101_2| RXLOSS | QSFP27 | RXLOSS_PORT22 (43100)
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 (43200)
101_7| RXLOSS | QSFP30 | RXLOSS_PORT27
Table 13: QSFP28 Low speed signals
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7.7.System CPLD

One non-volatileinstant-on CPLD MAX-V 5M2210ZF256 is used in standby power domain
for wedge-100 system control. It supports the following features:

Control the reset signalsfor system and different chipsand modules
Support multiple UART multiplexer and de-multiplexer function for easy debug.

Provide system status to BMCand micro-servervia l2Cinterface. Anl12C slave
agentisimplementedinside cpld.

BMCcan onlineupgrade CPLD via dedicated GPlOinterface
PSU control and status interface

SYSCPLD can be accessed from either BMC or COM-E CPU. Its 12C address isox31 if access
from BMC, its [2Caddress is 0x32if access from COM-E/CP2112.

7.7.1.

BoardRevision Register

0ffset| Bit Fields| Default | R/W | Description

BOARD Revision Register

0X00

D[3:0] 0000 R BRD_REV][3:0]: PCB revision
D[5:4] 00 R MODEL_ID[1:0]

00: wedge100

01:6-pack line card
10:6-pack fabriccard
11:reserved

D[7:6] 00 R reserved

7.7.2.

CPLD Revision Register

0ffset| Bit Fields| Default | R/W | Description

CPLD RevisionRegister

D[5:0] 010000 R CPLD Revision[5:0]
D[6] 0 R ReleasedBit
0X01 o=notreleased,
1=Releasedversionafter PVT
D[7] 0 R Reserved
7.7.3. CPLD sub-version Register

0ffset| Bit Fields| Default | R/W | Description

CPLD Sub-version Register

0X02

D[7:0] 0X01 R CPLD sub-version, used for HW debugonly
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Slot ID register

Offset |

Bit Fields|

Default

| R/W

Description

SlotID register (Reserved for 6-pack100)

0X03

D[4:0]

10000

R

Reservedtor Chassis slotinformation
00000: line cardslot-1
00001: line cardslot-2
00010:line cardslot-3
00011 line cardslot-4
oo1oo0: line cardslot-5
00101:line cardslot-6
00110:line cardslot-7
00111 line cardslot-8
01000: fabricslot-1, block-o
01001: fabricslot-1, block-1
o1o01o0: fabricslot-1, block-o
01011 fabricslot-1, block-1
10000: TOR wedge100

D[7:5]

000

Reserved

7.7.5.

Module Present Register

0ffset| BitFieIds| Default | R/W |

Description

Module Present register

D[o] 1 R PSU-1 Present
0:present
1:notpresent

D[1] 1 R PSU-2 Present
0:present
1:notpresent

0Xx08 D[2] 1 R FAN_RACKMON Present
0:present
1:notpresent

D[3] 1 R MICRO_SRV Present
0:present
1:notpresent

D[4] 1 R Reserved

D[7:5] 111 R Reserved

7.7.6. ROV StatusRegister
0ffset| B|tF|eIds| Default | R/W | Description
ROV statusregister
oxob D[3:0] 1000 R TH_ROV[3:0]

ROVI[3:0]Voltage
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4'b00001.2000
4'b00011.1750
4'b00101.1500
4'b00111.1250
4'b01001.1000
4'b01011.0750
4'b01101.0500
4'boi1111.0250
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-1VIDo: 1.200V (reg 0x52 = 0x8F)
Loop-1VID1:1.150V(reg 0x52 =0x87)
Loop-1VID2:1.100V(reg 0x52 =0x7F)
Loop-1VID3:1.050V (reg 0x52 =0x77)
Loop-1VID4: 1.000V (reg 0x52 =0x6F)
Loop-1VID5: 0.950V (reg 0x52 =0x67)
Loop-1VID6:0.900V (reg 0x52 = 0x5f)
Loop-1VID7:0.850V(reg 0x52 =0x57)

D[7] 0 R

reserved

7.7.7. ResetReason Register

Offset | BltFlelds| Default | R/W |

Description

Reset Reason Register

D[7:0] 0X00 R

oxoD

Resetreason register

oxoo0: default state(unknown)
ox01: powerdomainstandbyreset
0x02: power domain main reset
0x03: front panel push buttonreset
0Xx04:0n boarddebug pushbuttonreset
oxo5: facebook debug header reset
0x10: SWregox31_bit4hotreset
0x11:SWregox31_bitswarmreset
0x12:SWregox31_bit6 cold reset
0x13:SWregox31_bit7 powerreset
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0x20:BMCrequest reset, BMConly
0x21:BMCrequest toreset tomahawk

0x22:BMCrequest toreset COM-e CPU module
0x23: BMCrequest toreset main power domain

0x24:BMCrequest toresetall board
0x25:BMCwatchdog timer-1reset
0x26: BMCwatchdog timer-2reset

7.7.8.

Reset Reason SourceRegister1

Offsetl BItFleIdsl Default | R/W |

Description

RESETReason Source Register 1

0XO0E

D[o]

0

R

Front Panel Push Button ResetActive
0:Resetnothappened
1:ResetActive

DI1]

On board debug Push Button Reset Active
0:Resetnothappened
1:ResetActive

D[2]

Facebook debugheader Reset Active
0:Resetnothappened
1:ResetActive

D[3]

reserved

D[4]

SW Hot Reset Active (register ox31_bits4)
0:Resetnot happened
1:ResetActive

D[5]

SW Warm Reset Active (register ox31_bits)
0:Resetnothappened
1:ResetActive

D[6]

SW cold Reset Active (registerox31_bit6)
0:Resetnothappened
1:ResetActive

DI7]

SW power Reset Active (register 0x31_bity)
0:Resetnothappened
1:ResetActive

7.7.1.

Reset Reason SourceRegister 2

Offset

Bit Fields |

Default

| R/W | Description

RESETReason Source Register 2

D[o] 0 R BMCRequest Reset Active
0:Resetnot happened
F 1:ResetActive
0x0 D[1] 0 R BMCrequest TomahawkReset Active

0:Resetnothappened
1:ResetActive
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D[2] 0 R BMCrequest Micro-server Reset Active
0:Resetnot happened

1:ResetActive

D[3] 0 R BMCrequest Main power domain Reset Active
0:Resetnothappened

1:ResetActive

D[4] 0 R BMCrequest AllReset Active
0:Resetnot happened

1:ResetActive

D[5] 0 R BMCWatchDogTimer-1 Reset Active
0:Resetnot happened

1:ResetActive

D[6] 0 R BMCWatchDog Timer-2 Reset Active
0:Resetnot happened

1:ResetActive

D[7] 0 R reserved

7.7.2. PSU StatusRegister
0ffset| BltFlelds| Default | R/W | Description

PSU status register

D[o] 1 R PSU-1 Present
0:present
1:notpresent

D[1] 1 R PSU-1 Power Output OK

0:PSU 12V power outputisbad
1: PSU 12V power outputis OK
D[2] 1 R PSU-1 PowerInput OK

0:PSU 12V powerinputisbad
1:PSU 12V powerinputis OK
D[3] 1 R PSU-1Alarm

0:PSU-1 has Alarm

0X10 1:Normal

D[4] 1 R PSU-2 Present

0:present

1:notpresent

D[5] 1 R PSU-2 Power Output OK

0:PSU 12V power outputisbad
1: PSU 12V power outputis OK
D[6] 1 R PSU-2 Power Input OK

0:PSU 12V powerinputisbad
1:PSU 12V powerinputis OK
D[7] 1 R PSU-2 Alarm

0:PSU-1 hasAlarm

1:Normal
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7.7.3. On-boardPower Status Register1
0ffset| BltFleIds| Detault | R/W | Description

On Board Power Status register 1

D[o] 1 R PWR_STBY_OK
0:power not OK
1: Poweris 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-boardPower Status Register2

0ffset| BitFieIds| Default | R/W | Description

On Board Power Status register 2
DJo] 1 R VCORE_VRDY1
o:powernot OK
1: Poweris OK
D[1] 1 R VCORE_HOT
0:overtemperature is negative
1:overtemperatureisactive
D[2] 1 R VANLOG_VRDY1
0:power not OK
1: Poweris OK
0X12 D[3] 1 R VANLOG_HOT
0:overtemperature is negative
1:overtemperatureisactive
D[4] 1 R V3V3_VRDY1
0: power not OK
1: Poweris OK
D[5] 1 R V3V3_HOT
0:overtemperatureis negative
1:over temperatureisactive
D[6] 0 R reserved
D[7] 0 R reserved

7.7.2. PCAg535 Interrupt Status Register1
Offset | BltFlelds| Detault | R/W | Description

PCA9535 Interruptstatus register 1
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D[o] 1 R PCA9535_0_INT_N
0:PCA9535 Uointerruptactive
1:Normal

D[1] 1 R PCA9535 1 INT_N
0:PCAg9535 U1interruptactive
1:Normal

D[2] 1 R PCA9535_2_ INT_N
0:PCA9535 U2interruptactive
1:Normal

D[3] 1 R PCA9535_3_INT_N
0:PCA9535 U3 interruptactive
1:Normal

0X13

Dl4] 1 R PCA9535_4_INT_N
0:PCA9535 U4interruptactive
1:Normal

D[5] 1 R PCA9535_5_INT_N
0:PCA9535 Usinterruptactive
1:Normal

D[6] 1 R reserved

D[7] 1 R reserved

7.7.3. PCA9535 Interrupt Status Register2

0ffset| BitFieIds| Default | R/W | Description

PCA9535 Interruptstatus register 2

D[o] 1 R PSU_INT_N
0:PSUinterruptactive
1:Normal

D[1] 1 R PWR_INT_N
0:powerinterruptactive
1:Normal

D[2] 1 R IR_PWR_INT_N
0:IR powerinterruptactive
1:Normal

OX14 B[] 1 R PCA9535_ALL_INT N
0:PCAg9535interruptactive
1:Normal

D[4] 0 R TPM_SPI_INT_N
0:SPITPMinterruptactive
1:Normal

D[5] 0 R reserved

D[6] 0 R reserved

D[7] 0 R reserved
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0ffset| BltFlelds| 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
0x18 Dl4] 0 R COM_SUS_STAT_N
D[s5] 0 R COM_SUS_S3_N
D[6] 0 R COM_SUS_S4_N
D[7] 0 R COM_SUS_S5_N
7.7.5. LED Button StatusRegister
0ffset| BitFieIds| Default | R/W | Description
LED selectionButton Status
D[o] 1 R TOP_LED_ACTIVE_N
0:TOPLED 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[s5] 0 R reserved
D[6] 0 R reserved
D[7] 0 R reserved
7.7.6. Hardware DebugStatus Register1

Offset |

BltFlelds| Default | R/W |

Description

Hardware Debug statusregister1

ox1C

D[0] 1 R PUSHBUTTON_RST_N
Front panel push button status
D[1] 1 R CPLD_PUSH_BTN_RST_IN_N
On board debug pushbuttonstatus
DI2] 1 R DEBUG_RST_BTN_N
Debugreset button from FB debug header
D[3] 1 R CPLD_QSFP_LED_POSITION
Push button for LED selection
D[4] 0 R DEBUG_PORT_UART_SEL_N
Debug port UARTselection from FBdebug header
D[5] 0 R DEBUG_UART_SEL_o
Debugselectionsignal fromBMC
D[6] 0 R reserved
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| D[7] | 0 | R | MICROSERVER_PCIE_RST_N

7.7.1. CP2112 GPIO Status Register

0ffset| BitFieIds| Default | R/W | Description
CP2112 bridge GPIO statusregister
D[o] 1 R CP2112_GPIO_INJo]
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 reserved
D[7] 1 R reserved

7.7.2. PSU InterruptBlock Register

0ffset| BltFleIds| Detault | R/W | Description

PSU Interrupt Blockregister

D[o] 0 R/W [ PSU-1PresentInterruptblock
0:pass

1:blocked

D[1] 0 R/W | PSU-1 Power Output OKInterrupt block
0:pass

1:blocked

D[2] 0 R/W | PSU-1 PowerInputOKlinterrupt block
0: pass

1:blocked

D[3] 0 R/W | PSU-1 Alarm Interrupt block

0: pass

0X20 1:blocked

D[4] 0 R/W | PSU-2 Presentinterrupt block
0:pass

1:blocked

D[5] 0 R/W | PSU-2 Power Output OKInterrupt block
0:pass

1:blocked

D[6] 0 R/W [ PSU-2 PowerInput OKlInterrupt block
0: pass

1:blocked

D[7] 0 R/W [ PSU-2 Alarm Interrupt block

0:pass

1:blocked
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Offsetl BItFleIdsl Default | R/W

[ Description

On Board Power Status Interrupt Block register 1

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

D[1] 0 R/W reserved

0x21 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[6] 0 R/W reserved

D[7] 0 R/W reserved

7.7.4. On-Board Power StatusInterrupt Block Register 2

Offset | Bit Fields |

Default

| R/W

| Description

On Board Power status interrupt Block register 2

DJo]

0

R/W

VCORE_VRDY1Interruptblock
0:pass
1:blocked

D[1]

R/W

VCORE_HOT Interrupt block
0:pass
1:blocked

D[2]

R/W

VANLOG_VRDY1lInterruptblock
0:pass
1:blocked

0X22 D[3]

R/W

VANLOG_HOT Interrupt block
0:pass
1:blocked

D[4]

R/W

V3V3_VRDY1 Interrupt block
0:pass
1:blocked

D[s5]

R/W

V3V3_HOTInterruptblock
0:pass
1:blocked

D[6]

R/W

reserved

D[7]

R/W

reserved

7.7.5. PCA9535 Interrupt Block Register

Offset | BitFieIds| Default | R/W | Description

PCA9535 InterruptBlockregister

0X23 | Dlo]

| 0

| R/W | PCA9535_0_INT_N Interrupt block
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0:pass
1: blocked

D[1]

R/W

PCA9535_1_INT_N Interrupt block
0:pass
1:blocked

D[2]

R/W

PCA9535_2_INT_N Interrupt block
0:pass
1: blocked

D3]

R/W

PCA9535_3_INT_N Interrupt block
0:pass
1:blocked

Dl4]

R/W

PCA9535_4 INT_N Interrupt block
0:pass
1:blocked

D[5]

R/W

PCA9535_5_INT_N Interrupt block
0:pass
1:blocked

D[6]

R/W

reserved

D[7]

R/W

reserved

7.7.6.

On-board Power StatusInterrupt Block Register3

Offset | BitFieIds| Default | R/W | Description

On Board Power Status Interrupt Block register 3

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

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

D[2] 0 R/W | V3V3_SMB_N Interrupt block
0:pass

0X24 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
1:blocked

D[5] 0 R/W

D[6] 0 R/W

D[7] 0 R/W
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7.7.7. Global Interrupt Block Register

Offset | BltFlelds| Default | R/W | Description

Global Interrupt Blockregister

0X25

D[o]

0

R/W

PSU_INT_N Interrupt block
0:pass
1:blocked

D[1]

R/W

PWR_MB_INT_N Interrupt block
0:pass
1:blocked

D[2]

R/W

PWR_IR_INT_N Interrupt block
0:pass
1: blocked

D3]

R/W

PCA9535_ALL_INT_N Interrupt block
0:pass
1:blocked

Dl4]

R/W

SMB_ALERT_INT_NInterrupt block
0:pass
1:blocked

D[5]

R/W

TPM_SPI_INT_Ninterrupt block
0:pass
1: Blocked

D[6]

R/W

BMC_CPLD_PWR_INT_BLK
0:pass
1: blocked

D[7]

R/W

BMC_CPLD_QSFP_INT_BLK
0:pass
1: blocked

7.7.8. UART MUX Control Register

Offset

BitFieIds| Default | R/W |

Description

UARTM

UX Control register

0X26

D[T:.0]

10

R/W

00: UART_SELECT_BMC
01: UART_SELECT_DBG
10:forcetoselecto
11:forcetoselect1
UART_SEL

1: UART port of panther+connect to BMCUART-1,
and FB Debug UART connect to BMCUART-5

0: UART port of panther+connect to FB DebugUART,

D[2]

R/W

reserved

D[3]

R/W

reserved

Dl4]

R/W

reserved

D[5]

O| O] o] ©

R/W

reserved

D[7:6]

R/W

REAR_DBG_UART selection
00: Tomahawk UART-0
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01: Tomahawk UART-2
10: Tomahawk UART-3
11:reserved

BMC_UART-3 connectto front panel consoledirectly; BMC_UART-4 connectto rackmon
RS485 directly. For UART-1and 5, and panther console, they can be selected by
UART_SELECT_BMC pin, BMCGPIO(pin D15(GPIOEO)), or by UART _SELECT_DBG pinfrom
facebook debug header.

0: COM-e UART <> FB_DEBUG dongle uart
1: COM-e UART <> BMC_YART-1; FB_DEBUG dongleuart <» BMC_UART-5

7.7.9. COM-E ControlRegister1

Offset | BltFleIds| Detault | R/W | Description

COM-E Control register1

D[o] 1 R/W | TPM_LPC_RST_N
o:resetLPCTPM

1:normal

D[] 1 R/W | TPM_SPI_RST_N

0:reset LPCTPM

1:normal

DI2] 1 R/W | COM_PHY_RST_N

0:reset COM-E PHY
1:normal

D[3] 1 R/W LPC_RST_N

0x28 0:reset BMCLPCbus
1:normal

D[4] 0 R/W [ COM_NIC_ISOBUF_EN
o:disabled

1:enabled COM-eNICI2Cisolation Buffer
D[5] 0 R/W | COM_PANTHER_ISOBUF_EN
o:disabled

1:enabled isolation buffer
D[6] 0 R/W | COM_PWR_OK_EN
o:disable

1:enable

D[7] 0 R/W reserved

7.7.10. COM-e Control Register2

Offset | BitFieIds| Default | R/W | Description
COM-EControlregister2

0X29 | D[o] | 0 | R/W | BMC_PHY_WP
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0:enabled write of BMCPHY
1:disable writeof BMCPHY

D[] 0 R/W | FP_PAY_WP
0:enablewrite of front PHY EEPROM
1:disable writeof frontPHY EEPROM

D[2] 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 | BitFieIds| Default | R/W | Description
CP2112 bridge GPIO OE register
D[o] 1 R/W | CP2112_GPIO_OE[0]
D[1] 1 R/W | CP2112_GPIO_OE[1]
D[2] 1 R/W | CP2112_GPIO_OE[2]
ox2C D[3] 1 R/W | CP2112_GPIO_OE[3]
D[4] 1 R/W | reserved
D[5] 1 R/W | reserved
D[6] 1 R/W | reserved
D[7] 1 R/W | reserved

7.7.12. CP2112 GPIO OutputRegister

Offset | B|tF|eIds| Default | R/W | Description
CP2112 bridge GPIO Outputregister
D[o] 1 R/W | CP2112_GPIO_OUT[0]
D[1] 1 R/W | CP2112_GPIO_OUT[1]
D[2] 1 R/W | CP2112_GPIO_OUT|[2]
ox2D [ D[3] 1 R/W [ CP2112_GPIO_OUT[3]
D[4] 1 R/W | reserved
D[5] 1 R/W | reserved
D[6] 1 R/W | reserved
D[7] 1 R/W | reserved

7.7.13. SystemDebugControlRegister1

Offset | BitFieIds| Default | R/W | Description

System Debug Control register

0x2E | D[3:0] | 1000 | R/W | ROV_TEST_VALUE[3:0]
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D[4] 1 R/W | VID_EN
o0:forceIR5381VID_SELto100(1.0V)
1:DynamicROVVIDcontrol

D[5] 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

o:nofan tray fatal error attack

1:fan-tray fatal error attackmodeenabled

Heart attack is a feature implemented by fan CPLD. It monitors the status of 5 fan-tray
and decideif itis fatal scenario, then SYSCPLD will shut down the main power of main
board. Current design enters fatal scenario ifall 5 fan-trays are bad, or missing.

7.7.14. System Debug ControlRegister 2

Offset | BItFIeldsl Detault | R/W | Description

System Debug Control register

D[o] 1 R/W | DUAL_BOOT_EN

o:single boot

1:dual boot

D[1] 0 R/W [ EN_2ND_Flash_WP

o:writable

1:write protected

D[2] 1 R/W Force_2""_WR

o:normal mode

1:always writable, debugmode
D[3] 0 R/W | COM-E_PWR_BTN_BYPASS
o:normal, under BMCor button control
1:only under button control
D[4] 0 R/W | ISO_FORCE_USRV

Datatoenableordisableisolation buffer for micro-
server.

o:disable

1:bufferenabled

D[5] 0 R/W ISO_FORCE_BUF
Datatoenableordisableisolation buffer for ASIC
o:disabled

1:bufferenabled for micro-server

D[6] 0 R/W ISO_FORCE_MODE

0:BMCcontrol

1:CPLD forced mode

D[7] 0 R/W [ Reservedfor CPLD_IN3 of PWR1014A

ox2F

Thisregisterisfor hardware debugonly,donotchangeit!
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7.7.15. System Power Control Register

Offset | BitFields | Default | R/W | Description
System Power Control register
D[o] 1 R/W | PWR_CYC_ALL_N
0:Writeo tothisbitwilltrigger PWR1014A to start
power cyclingof all power of wedge1oo
1:normal
D[1] 1 R/W | PWR_MAIN_EN
0:Main poweris OFF
1: Main Poweris enabled
D[2] 1 R/W | PWR_USRV_EN
0X30 0: COM-e cpu module power is OFF
1:COM-e cpu modulepowerisON
D[3] 1 R/W | PWR_USRV_BTN_EN
0:COM-e cpu module power button is OFF
1: COM-e cpu modulepower buttonis ON
D[4] 1 R/W | reserved
D[5] 1 R/W | reserved
D[6] 1 R/W | PWR_USRV_FORCE
D[7] 1 R/W | PWR_MAIN_FORCE

7.7.16. SystemReset ControlRegister

Offset | BitFieIds| Default | R/W | Description
System Reset Control Register1
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
o:writeototriggerhotreset
1:normal
0X31 D[5] 1 R/W | WARM_RST_REQ_N
o:writeototriggerwarmreset
1:normal
D[6] 1 R/W | COLD_RST_REQ_N
o:writeototriggercold reset
1:normal
D[7] 1 R/W | PWR_RST_REQ_N
o:writeo totrigger powerreset
1:normal
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7.7.17. SystemReset Control Register2

Offset | BitFieIds| Default | R/W | Description
System Reset Control register 2
D[o] 1 R/W [ COM-E_RST_N
0:writeo totrigger COM-e micro-server reset
1:normal
D[1] 1 R/W | TH_SYS_RST_N
o:writeo totrigger tomahawksystem reset
1:normal
0X32 D[2] 1 R/W | TH_PCIE_RST_N
o:writeototrigger tomahawkPCle 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. DebugControl Register

Offset | BitFieIds| Default | R/W | Description

MiscDebug ControlRegister

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

D[1] 1 R/W COM-EXP_TEST_DISABLE

0:com-exp testcardis enabled

1:com-exp testcardis disabled

D[2] 1 R/W | USRV_UART_ISO_EN

0Xx33 0:micro-serverUARTisolation bufferis disabled
1:micro-serverUARTisolation bufferis enabled

D[3] 0 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

7.7.19. QSFP28 Reset ControlRegister1

Offset | BItFIeldsl Detault | R/W | Description

QSFP28 Reset Control Register 1

D[o] 1 R/W [ QSFP_RESET_Njo]
X34 o:resetQSFPo
1:normal
D[1] 1 R/W | QSFP_RESET_N[1]
0:reset QSFP1

September 14th, 2016



Open ComputeProject * Wedge-10032x100G TOR Switch specification

1:normal

D[2]

R/W

QSFP_RESET_N[2]
0:reset QSFP2
1:normal

D3]

R/W

QSFP_RESET_NIJ3]
0:reset QSFP3
1:normal

D[4]

R/W

QSFP_RESET_NI4]
0:reset QSFP4
1:normal

D[5]

R/W

QSFP_RESET_N[5]
0:resetQSFP5
1:normal

D[6]

R/W

QSFP_RESET_NI6]
0:reset QSFP6
1:normal

D[7]

R/W

QSFP_RESET_N[7]
0:reset QSFP7
1:normal

7.7.20. QSFP28 Reset ControlRegister2

Offset | BitFieIds| Default

| R/W | Description

QSFP28 Reset Control register 3

0X35

Dlo]

1

R/W

QSFP_RESET_NI8]
0:reset QSFP8
1:normal

D[1]

R/W

QSFP_RESET_N[9]
0:resetQSFP9
1:normal

D[2]

R/W

QSFP_RESET_N[10]
o:resetQSFP1o
1:normal

D[3]

R/W

QSFP_RESET_N[11]
0:resetQSFP11
1:normal

D[4]

R/W

QSFP_RESET_N[12]
0:resetQSFP12
1:normal

D[s5]

R/W

QSFP_RESET_N[13]
0:resetQSFP13
1:normal

D[6]

R/W

QSFP_RESET_N[14]
o:resetQSFP14
1:normal

D[7]

R/W

QSFP_RESET_NJ[15]

http://opencompute.org

67



OPEN

0:resetQSFP 15
1:normal

7.7.21. QSFP28 Reset ControlRegister3

Offset | BitFieIds| Default | R/W | Description

QSFP28 Reset Control register3

DJlo] 1 R/W

QSFP_RESET_N[16]
0:resetQSFP16
1:normal

D[a] 1 R/W

QSFP_RESET_N[17]
0:resetQSFP1y
1:normal

D[2] 1 R/W

QSFP_RESET_NJ[18]
0:reset QSFP18
1:normal

D[3] 1 R/W

0X36

QSFP_RESET_N[19]
0:resetQSFP19
1:normal

D[4] 1 R/W

QSFP_RESET_N[20]
o:resetQSFP 20
1:normal

D[s5] 1 R/W

QSFP_RESET_N[21]
0:reset QSFP21
1:normal

D[6] 1 R/W

QSFP_RESET_N[22]
0:resetQSFP22
1:normal

DI7] 1 R/W

QSFP_RESET_N[23]
0:reset QSFP23
1:normal

7.7.22. QSFP28 Reset ControlRegister 4

Offset | BitFieIds| Default | R/W | Description

QSFPResetControl registers4

Do] 1 R/W

QSFP_RESET_N[24]
0:reset QSFP24
1:normal

0X37 D[1] 1 R/W

QSFP_RESET_N[25]
0:reset QSFP 25
1:normal

D[2] 1 R/W

QSFP_RESET_N[26]
0:resetQSFP26
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1:normal

D3]

R/W

QSFP_RESET_N[27]
0:reset QSFP 2y
1:normal

Dl4]

R/W

QSFP_RESET_NJ28]
0:reset QSFP28
1:normal

D[5]

R/W

QSFP_RESET_N[29]
0:resetQSFP29
1:normal

D[6]

R/W

QSFP_RESET_N[30]
o:resetQSFP30
1:normal

D[7]

R/W

QSFP_RESET_NI[31]
0:reset QSFP31
1:normal

7.7.23. 12C_MUX Reset ControlRegister

Offset | BitFieIds| Default | R/W | Description
[2CMUX Reset Control register
D[o] 1 R/W T 12C_MUXo_RST_N
o:resetl2CMUXo
1:normal
D[] 1 R/W | 2C_MUX1_RST_N
o:resetl2CMUX1
1:normal
D[2] 1 R/W [ 12C_MUX2_RST_N
o:resetl2CMUX 2
1:normal
0X38 D[3] 1 R/W [ 12C_MUX3_RST_N
o:reset12CMUX 3
1:normal
D[4] 1 R/W | 12C_MUX_PSU_RST_N
0:reset2CMUXPSU
1:normal
D[5] 1 R/W 1I2C_MUX_LLI_RST_N
0:reset12CMUX for PCA9535 LLI signals
1:normal
D[6] R/W | reserved
D[7] R/W | reserved

7.7.24. Device Reset Control Register

| Offset | BItFIeIdsl Detault | R/W | Description
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Device Reset Control register

D[o] 1 R/W [ FAN_RACKMON_RST_N
0:reset FAN_RACKMON Card
1:normal

D[1] 1 R/W | USB_BRG_RST_N

0:reset USB Bridge CP2112
1:normal

D[2] 1 R/W | USB_HUB_RST_N
0:resetUSBHUB

1:normal

D[3] 1 R/W [ BCM5387_RST_N

0:reset OOB Switch BCM5387
0X39 1:normal

D[4] 1 R/W [ FP_PHY_RST_N
o:resetfront port PHY
1:normal

D[s5] 1 R/W [ OB_PHY_RST_N
o:reseton-board PHY
1:normal

D[6] 1 R/W [ USB_SPI_BRG_RST_N(Reserved)
0:reset USB SPI bridge
1:normal

D[7] 1 R/W [ DPLL_RST_N(Reserved)
o:reset DPLL

1:normal

7.7.25. BMCResetEnable Register

Offset | BitFieIds| Default | R/W | Description

BMCReset Enableregister

D[o] 0 R/W | BMC_MAIN_REQ_EN

0:BMCmain resetrequestisdisabled
1:BMCmainresetrequestis enabled
D[1] 0 R/W | BMC_RESET1_EN
0:BMCreset1requestisdisabled
1:BMCresetirequestisenabled

D[2] 0 R/W | BMC_RESET2_EN
0x3A 0:BMCreset2requestisdisabled
1:BMCreset2requestis enabled

D[3] 0 R/W | BMC_RESET3_EN

0:BMCreset3requestisdisabled
1:BMCreset3 requestisenabled
D[4] 0 R/W | BMC_RESET4_EN

0:BMCreset 4 requestisdisabled
1:BMCreset 4 requestisenabled
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D[5] 0

R/W

BMC_WDT1_EN
0:BMCreset 4 requestisdisabled
1:BMCreset 4 requestisenabled

DIl6] 0

R/W

BMC_WDT1_EN
0:BMCreset 4 requestisdisabled
1:BMCreset 4 requestisenabled

DI7] 1

R/W

reserved

7.7.26. GeneralReset Enable Register

Offset BltFlelds| Default | R/W | Description
General Reset Enable Register
D[0] 1 R/W | PB_FRONT_EN
o:frontpanel pushbuttonresetrequestis disabled
1:frontpanel pushbuttonresetrequestis enabled
D[1] 1 R/W | PB_ONBOARD_EN
0:on board push button reset requestis disabled
1:0n board pushbuttonresetrequestis enabled
D[2] 1 R/W | FB_RST_EN
o0:facebook pushbuttonresetrequestis disabled
1:facebook pushbuttonresetrequestis enabled
ox3B D[3] 1 R/W | USRV_PCIE_RST_EN
o:userver PCle reset will not reset tomahawk PCle
1:userver PCle reset will reset tomahawk PCle
Dl4] 0 R/W | BMC_TH_PWR_EN
0:BMCcannotenable or disabletomahawk power
1:BMCcan enable ordisable tomahawk power
D[5] 0 R/W | BMC_USRV_PWR_EN
0:BMCcannotenable ordisable micro-server power
1:BMCcan enable or disable micro-serverpower
D[6] R/W | reserved
D[7] R/W | reserved

7.7.27. Tomahawk LED Control Register

Offset | Bit Fields | Default | R/W | Description
Tomahawk LED Control register
D[o] 0 R/W | TH_LED_CLR
0:Tomahawk LED streamo/1normal
1:Tomahawk LED streamo/1reset clear
0x3C D[1] 0 R/W | TH_LED_EN
0:Tomahawk LED streamo/1disabled
1:Tomahawk LED streamo/1enabled
D[2] 0 R/W | FB_STREAM _EN
0:FB LED streamformat disabled
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1:FB LED streamformat enabled

D[3]

R/W

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

D[5:4]

10

R/W

00:stream-osingleled check, led number and color
isdecided byregister ox3d, constant
01:stream-1singleledcheck,led numberand color
isdecided byregister ox3d, constant
10:stream-oall ledcheck, led colorisdecidedby
registerox3d, constant

11:stream-1all ledcheck led colorisdecidedby
registerox3d, constant

D[6]

R/W

LED_TEST_BLINK_EN
0:normal constant
1:Blinkingduring LED test

D[7]

R/W

LED_TEST_MODE_EN
o:normal
1: Port LED test mode enabled

7.7.28. TestLED Control Register

Offset BitFieIds| Default | R/W [ Description
TESTLED Control register
D[4:0] 00000 R/W [ LED_TEST_NUM[4.0]
Indicate oneof 32tri-color LEDinone stream
Each QSFP28port hastwo tri-color LED, and 16
QSFP28 areinone LED stream.
D[5] 1 R/W LED_TEST_GREEN
o:green ledisdisabledin LED testmode
ox3D 1:greenledisenabledin LED test mode
D[6] 1 R/W | LED_TEST_BLUE
o:blueledisdisabledinLED test mode
1:blueledisenabledin LEDtest mode
D[7] 1 R/W | LED_TEST_RED

o:redledisdisabledinLED test mode
1:red led is enabledin LED test mode

7.7.29. System LED 1 Control Register

Offset | BItFIeldsl Detault | R/W | Description

SYSTEM LED 1 Control register

0x3E

D[o]

00

R/W

LED_1_RED
0:LED1REDis OFF
1:LED1REDisON
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D[1] 1 R/W | LED_1_GREEN
0:LED 1 GREEN is OFF
1:LED 1 GREENisON

D[2] 1 R/W | LED_1_BLUE
0:LED1BLUEis OFF
1:LED1NLUEisON

D3] 1 R/W | LED_1_BLINK_EN
0:LED 1 Noblink
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. SystemLED 2 Control Register

Offset | BitFieIds| Default | R/W | Description

SYSTEMLED 2 Control register

D[o] 00 R/W | LED_2_RED
0:LED2REDis OFF
1:LED2 REDisON

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

Bl2] 1 R/W | LED_2 BLUE
0:LED 2 BLUEis OFF
o0x3F 1:LED 2 NLUE isON
B 1 R/W | LED_2_BLINK_EN

0:LED 2 Noblink
1:LED 2 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

7.7.31. LED TestRegistero

Offset | BitFieIds| Default | R/W [ Description

LED Testregistero

D[2:0] 0 RW RGB_DATA_o_TOP[2:0]
x40 D[5:3] 0 RW RGB_DATA_1_TOP[2:0]

D[6] 0 RW reserved

D[7] 0 RW | TOP_LED_TEST_EN
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7.7.32. LED TestRegister1

Offset | BitFieIds| Default | R/W | Description

LED Testregister1

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 Register2

Offset | BltFlelds| Default | R/W | Description

LED Testregister2

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 TestRegister3

Offset | BitFieIds| Default | R/W | Description

LED Testregister3

D[2:0] 0 RW RGB_DATA_2_BOT[2:0]
ox43 D[5:3] 0 RW RGB_DATA_3_BOT[2:0]

D[6] 0 RW reserved

D[7] 0 RW reserved

7.7.35. Streamo LED Swap Registero

Offset | BitFieIds| Default | R/W | Description

Stream o LED Swap Registero

0X44 | D[7:0] | 0 | RW | STo_LED_SWAPJ[7:0]

7.7.36. Streamo LED Swap Register1

Offset | BitFieIds| Default | R/W | Description

Streamo LED SwapRegister 1

0X45 | D[7:0] | 0 | RW | STo_LED_SWAPJ[15:8]
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7.7.37. Stream 1 LED Swap Registero
Offset | BltFlelds| Default | R/W | Description
Stream 1 LED Swap Registero

0X46 | D[7:0] | 0 | RW | ST1_LED_SWAPJ[7:0]

7.7.38. Stream1LED Swap Register1

Offset | BitFieIds| Default | R/W | Description
Stream 1 LED SwapRegister1

ox47 [D[7o] To [ RW T ST1_LED_SWAP[15:8]

7.7.39. FLIP BUTTON Register
Offset | B|tF|eIds| Default | R/W | Description
Flip LED Button Register

D[o] 0 w BUTTON_FLIP
0X48 write 1 tothis bit willflip the LED selection button
D[7:1] 0 RW Reserved

7.7.40. LED Stream ControlRegister
Offset | BitFields | Default | R/W | Description

LED Stream Control Register

DJ[o] 0 W SWAP_UP_DOWN

0:UPportled statusoutputfirst

1: Down port LED status output first

In wedge100, SW team choosetooutputdown port
status first.

D[7:1] 0 RW Reserved

0X49
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7.8. Fan Control CPLD

Fan Control CPLD is onFan card, it connects to BMC [2Cbus 9, I2Caddress is 0x33. It
supports the following functions:

e Fan FRU controland status reading

e RackMon GPIO control

7.8.1. BoardRevisionRegister
Offset BitFieIds| 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-packiooline card
10:6-packaioofabriccard
11:reserved
D[7:6] 00 R reserved
7.8.2. CPLD Revision Register
Offset | BitFields | Default | R/W | Description
CPLD Revision Register
D[5:0] 000000 R CPLD Revision[5:0]
D[6] 0 R ReleasedBit
0x01
o=notreleased,
1=Releasedversionafter 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-versionregister
ForHW debugonly

7.8.4. GPIO StatusRegister

Offset | BitFieIds| Default | R/W |

Description

GPIO Status Register

0X04

D[0]

0

R

JAYBOX_GPIO1

Dl1]

0

R

JAYBOX_GPIO2
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D[2] 0 R JAYBOX_GPIO3
D[3] 0 R JAYBOX_GPIO%
D[4] 0 R JAYBOX_GPIOS
D[5] 0 R JAYBOX_GPIOG6
D[6] 0 R JAYBOX_GPIO7
D[7] 0 R JAYBOX_GPIO8

7.8.5. GPIO JayBoxStatus

Offset | BitFieIds| Default | R/W | Description
JAYBOX Status Register
D[0] 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[5] 0 R Reserved
D[6] 0 R Reserved
D[7] 0 R Reserved

7.8.6. InterruptStatusRegister
Offset | BltFlelds| Default | R/W | Description
InterruptStatus Register
D[o] 1 R FanTray failure
o:fan tray has failure
1:all fantrayisgood andalive
D[1] 1 R FanTray Presentinterrupt
o:Interruptactive
1:normal
D[2] 1 R TEMP_SENSOR1
o:temp sensorlinterruptactive
0Xxo7 1:normal
D[3] 1 R TEMP_SENSOR2
o:temp sensor2interruptactive
1:normal
D[4] 1 R Alarm_N

o:fan_rackmonboardhas alarm asserted to main
board

1:normal
D[7:5] 111 R Reserved

7.8.7. Fan-tray PresentStatusRegister
| Offset | B|tF|eIds| Default | R/W | Description
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FanTray Present Status register

D[o] 1 R FanTray-1Present
0:present
1:notpresent

D[1] 1 R FanTray-2 Present
0:present
1:notpresent

D[2] 1 R FanTray-3 Present
0:present

0Xx08
1:notpresent

D[3] 1 R FanTray-4 Present
0:present
1:notpresent

D[4] 1 R FanTray-5 Present
0:present
1:notpresent

D[7:5] 111 R Reserved

7.8.8. Fan-tray FailureStatus Register

Offset | BitFieIds| Default | R/W | Description

Fan tray failurestatus register

Dlo] 0 R FanTray-1failure
o:fan tray has failure
1:fan tray is good and alive

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

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

0x03 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 trayis good and alive
1:fan tray hasfailure

D[7:5] 111 R Reserved

7.8.9. Fan-tray 1FrontFanSpeedRegister

Offset | BitFieIds| Default | R/W | Description

Fantray 1 FrontFanSpeed

0X10 | D[7:0] | 0X00 | R | FanTray-1 front FanSpeed
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7.8.10. Fan-tray 1RearFan SpeedRegister

Offset | BItFleldsl Default | R/W | Description

Fan tray 1 Rear Fan Speed

0x11 | D[7:0] | 0X00 | R | FanTray-1rearFanSpeed

7.8.11. Fan-tray 2FrontFan SpeedRegister

Offset | BitFieIds| Default | R/W | Description

Fantray 2 FrontFanSpeed

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

7.8.12. Fan-tray 2RearFan SpeedRegister

Offset | BitFieIds| Default | R/W | Description

Fan tray 2 Rear Fan Speed

0x13 | D[7:0] | 0X00 | R | FanTray-2 rearFanSpeed

7.8.13. Fan-tray3FrontFan SpeedRegister

Offset | BitFieIds| Default | R/W | Description

Fan tray 3 FrontFanSpeed

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

7.8.14. Fan-tray 3RearFan SpeedRegister

Offset | BitFieIds| Default | R/W | Description

Fan tray 3 Rear Fan Speed

0X15 | D[7:0] | 0X00 | R | FanTray-3 rearFanSpeed

7.8.15. Fan-tray 4FrontFan SpeedRegister

Offset | BItFIeldsl Detault | R/W | Description

Fan tray 4 Front Fan Speed

0X16 | D[7:0] | 0X00 | R | FanTray-4 front Fan Speed

7.8.16. Fan-Tray 4Rear Fan SpeedRegister

Offset | BitFieIds| Default | R/W | Description

Fan tray 4 Rear Fan Speed

0X17 | D[7:0] | 0X00 | R | FanTray-4 rearFanSpeed

7.8.17. Fan-tray5FrontFan SpeedRegister

Offset | BItFleldsl Default | R/W | Description

Fan tray 5 Front Fan Speed

0X18 | D[7:0] | 0X00 | R | FanTray-5 front Fan Speed
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7.8.18. Fan-tray 5Rear Fan SpeedRegister

Offset | BitFieIds| Default | R/W | Description

Fan tray 5 Rear Fan Speed

0X19

[D170]

| 0X00

| R

| FanTray-5 rearFanSpeed

Front fan max speed is 16000RPM, rear fan max speed is 15400RPM. Period time is 200ms,
CPLD countnegative waveform and record it at 0x10~0x17

200ms/m=1/2*TS

TS =60/N

N=60/TS=60/0.4*m=150*m
SW must multiple 150 and show it as RPM(Revolutions per minute)

Vec

0.5V
MAX.E=

RUNNING

LOCKED RUNNING
BLADE LOCKED

F———- S
\ OR

T3 m_J

T1_JI__T“

1S

N=R.P.M
TS=60,/N(SEC)
*VOLTAGE LEVEL AFTER BLADE LOCKED
*4 POLES

7.8.19. Front Fan Alive Register

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

Figure 23: RPM reading of fan tray

Offset | BltFleIds| Default | R/W | Description

FrontFan Aliveregister

D[4:0] 10000 R FRONT_FAN_ALIVE_N[4:0]
0X1A o:alive
1:bad
D[7:5] 000 R reserved
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7.8.20. Rear FanAlive Register

Offset | BltFlelds| Default | R/W |

Description

RearFan Aliveregister

D[4:0] 10000 R REAR_FAN_ALIVE_NJ4:0]
0x1B o:alive
1:bad
D[7:5] 000 R reserved
7.8.21. Fan-tray Alive Register
Offset BitFieIds| Default | R/W | Description
FAN-TRAY Alive register
D[4:0] 10000 R FANTRAY_ALIVE_NJ[4:0]
ox1C o:alive
1:bad
D[7:5] 000 R reserved
7.8.22. Fan-tray Present Register
Offset | BitFieIds| Default | R/W | Description

Fan Tray Present Register

D[4:0] 10000 R FANTRAY_PRSNT_NT4:0]
ox1D 0:present
1:notavailable
D[7:5] 000 R reserved

7.8.23. Fan-tray 1PWM Control Register

Offset | BItFleIdsl Default

[ R/W T Description

Fan tray 1 PWM control Register

0X20

D[4:0] 10000 R/W | FAN1_PWMI40]
FanTray-1 PWM control signal
D[7:5] 000 R reserved

7.8.24. Fan-tray 2PWM Control Register

Offset | BitFieIds| Default | R/W | Description

Fan tray 2 PWM control Register

X1 D[4:0] 10000 R/W | FAN2_PWMI[40]
X FanTray-2 PWM control signal
D[7:5] 000 R reserved

7.8.25. Fan-tray 3PWM Control Register

Offset | BitFieIds| Default | R/W | Description

Fan tray 3 PWM control Register
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0X22

D[4:0] 10000 R/W | FAN3_PWMI40]
FanTray-3 PWM control signal
D[7:5] 000 R reserved

7.8.26. Fan-tray 4 PWM Control Register

Offset | BitFieIds| Default | R/W | Description

Fan tray 4 PWM control Register

ox2 D[4:0] 10000 R/W | FAN4_PWMI[40]
x23 FanTray-4 PWM control signal
D[7:5] 000 R reserved

7.8.27. Fan-tray 5PWM Control Register

Offset | BitFieIds| Default | R/W | Description

Fan tray 5 PWM control Register

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

FAN_PWM[4:0]

0_0000 0/320ro0%dutycycle
0_0001 1/320r3.125%duty cycle
0_0010 2/320r6.25%dutycycle
0_0011 3/320r9.375%duty cycle
0_0100 4/320r12.5%dutycycle
0_0101 5/32 0r16.625%duty cycle
0_0110 6/320r18.725%dutycycle
0_0111 7/320r21.875%dutycycle
0_1000 8/32 0r25%dutycycle
0_1001 9/32 or28.125%dutycycle
0_1010 10/32 0or31.25%dutycycle
0_1011 11/320r34.375%dutycycle
0_1100 12/320r37.5%duty cycle
0_1101 13/320r 41.625%dutycycle
0_1110 14/320r43.725%duty cycle
0_1111 15/320r 46.875%duty cycle
1_0000 16/32 or 50%duty cycle
1_0001 17/320r53.125%dutycycle
1_0010 18/32 0r 56.25%duty cycle
1_0011 19/320r59.375%duty cycle
1_0100 20/32 or62.5%duty cycle
1_0101 21/320r66.625%duty cycle
1_0110 22/320r68.725%duty cycle
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1_0111 23/320r71.875%dutycycle
1_1000 24/320r75%duty cycle
1_1001 25/32 0r78.125%duty cycle
1_1010 26/32 0r 81.25%duty cycle
1_1011 27/320r 84.375%dutycycle
1_1100 28/320r87.5%duty cycle
1_1101 29/320r91.625%dutycycle
1_1110 30/320r93.725%dutycycle
1_1111 32/320r100%duty cycle

Table 14: Fan PWM Control table

7.8.28. FAN-Tray 1/2LED Control
Offset | BltFleIds| Detault | R/W | Description
Fan tray 1 PWM control register
D[1:0] 00 R/W | FAN1_LED_CTRL[1:0]
00:Under HW control
01:Red OFF, BlueON
10: Red ON, Blue OFF
11:OFF
If LED isunder HW control
Present_n=0, fan_alive_n=0,thenRed OFF, Blue ON
Present_n=1, fan_alive_n=x,thenRed OFF, Blue OFF
Present_n=0, fan_alive_n=1,thenRed ON, BlueOFF

D[2] 0 R/W [ FAN1_LED_BLINK
o:noblink
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,BlueON

10:Red ON, Blue OFF

11:OFF

If LED isunder HW control

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

D[6] 0 R/W FAN2_LED_BLINK
o:noblink
1:Blink LED 1
D[7] 0 R/W | reserved

7.8.29. FAN-Tray 3/4LED Control
| Offset | BitFields | Default | R/W | Description
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Fan tray 3/4 PWMcontrol register

0X26

D[1:0]

00

R/W

FAN3_LED_CTRL[1:0]

00:Under HW control

01:Red OFF, BlueON

10:Red ON, Blue OFF

11:OFF

If LED isunder HW control

Present_n=0, fan_alive_n=0,thenRed OFF, Blue ON
Present_n=1, fan_alive_n=x,thenRed OFF, Blue OFF
Present_n=0, fan_alive_n=1,thenRed ON, BlueOFF

D[2]

R/W

FAN3_LED_BLINK
o:noblink
1:Blink LED 1

D[3]

R/W

reserved

D[5:4]

00

R/W

FAN4_LED_CTRL[1:0]

00:Under HW control

01:Red OFF,BlueON

10:Red ON, Blue OFF

11:OFF

If LED isunder HW control

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

D[6]

R/W

FAN4_LED_BLINK
o:noblink
1:Blink LED 1

D[7]

R/W

reserved

7.8.30. FAN-Tray sLED Control

Offset |

Bit Fields |

Default

[ ]

Description

Fan tray 5 PWM control register

0X27

D[z1:0]

00

R/W

FAN5_LED_CTRL[1:0]

00: Under HW control

01:Red OFF,BlueON

10:Red ON, Blue OFF

11:OFF

If LED isunder HW control

Present_n=0, fan_alive_n=0,thenRed OFF, Blue ON
Present_n=1, fan_alive_n=x,thenRed OFF, Blue OFF
Present_n=0, fan_alive_n=1,thenRed ON, BlueOFF

D[2]

R/W

FAN5_LED_BLINK
o:noblink
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1:Blink LED 5
D[3] 0 R/W | reserved
D[5:4] 00 R/W | reserved
D[6] 0 R/W | reserved
D[7] 0 R/W | reserved
7.8.31. Interrupt Block Register
Offset | BitFields | Default | R/W | Description
InterruptBlockregister
D[0] 0 R/W | TEMP_SENSOR_1 BLK
o:normal
1:Block temperaturesensor1interrupt
D[1] 0 R/W | TEMP_SENSOR_2_BLK
o:normal
0x28 1:Block temperaturesensor 2 interrupt
D[3] 0 R/W | FAN_PRSNT_BLK
o:normal
1:Block fan presentinterrupt
Dl4] 00 R/W | FAN_FAILURE_BLK
o:normal
1:block fan failureinterrupt
D[7:5] 000 R/W reserved

7.8.32. DebugTestRegister1
Offset | BltFlelds| Default | R/W | Description
Debugtestregister1

D[2:0] 0 R/W | TEST_SEL[2:0]
0X29 D[3] 0 R/W | FRU_INT_TEST
o:normal

1:enableFRU Interrupttest
D[7:4] 00000 R/W | reserved

7.8.33. GPIO OutputEnable Register
0ffset| BltFleIds| Default | R/W | Description

GPIO OutputEnable Register
Dlo] 0 JAYBOX_GPIO1 Output Enable
o: tri-state GPIO1

1. GPIO1 is output, reg_ox2b[o] is the
output data

0Xx2a
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D[1] 0 JAYBOX_GPIO2 Output Enable
o: tri-state GPIO2

1. GPIO1 is output, reg_ox2b[1] is the
output data

D[2] 0 JAYBOX_GPIO3 Output Enable
0: tri-state GP103

1. GPIO1 is output, reg_ox2b[2] is the
output data

D[3] 0 JAYBOX_GPIO4 Output Enable
0: tri-state GP10O4

1. GPIO1 is output, reg_ox2b[3] is the
output data

D[4] 0 JAYBOX_GPIO5 Output Enable
o0: tri-state GPIOs5

1. GPIO1 is output, reg_ox2b[4] is the
output data

D[5] 0 JAYBOX_GPIO6 Output Enable
o: tri-state GP106

1. GPIO1 is output, reg_ox2b[s] is the
output data

D[6] 0 JAYBOX_GPIO7 Output Enable
0: tri-state GPIOy

1. GPIO1 is output, reg_ox2b[6] is the
output data

D[7] 0 JAYBOX_GPIO8 Output Enable
0: tri-state GP108

1. GPIO1 is output, reg_ox2b[7] is the
output data

7.8.34. GPIO Output DataRegister

Offset| BItFleldsl Default | R/W | Description

GPIO OutputDataRegister

D[o] 0 JAYBOX_GPIO1 Output Data

ox2b
D[1] 0 JAYBOX_GPI02 Output Data
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D[2]

JAYBOX_GPIO3 Output Data

D3]

JAYBOX_GPIO4 Output Data

D[4]

JAYBOX_GPIO5 Output Data

D[5]

JAYBOX_GPIO6 Output Data

D[6]

JAYBOX_GPIOy7 Output Data

D[7]

JAYBOX_GPIO8 Output Data

7.9. Fan Card Heartbeat

FAN card will send heartbeat signal to main board SYSCPLD to indicate the healthy

status of fan trays. If any fatal scenario happen, such as all 5 fan-tray fail, then heartbeat
signal will notify main board SYSCPLD and main board need to take prevention method,
such as shutdown the main power within certain time.
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7-10.

CPLD upgrade

Both SYSCPLD and FAN_RACKMON CPLD can beonlineupgraded by BMC.BMC use the
following GPIOto emulate CPLD JTAG signals to upgrade CPLD.

BMC Pin |10 CPLD JTAG Note
GPIO
GPIOJ4 | T4 Out | FANCARD_TMS FAN_RACKMON CPLDTMS input, BMCoutput
GPIOJ5 [ U2 | Out | FANCARD_TCK FAN_RACKMON CPLDTCK input, BMCoutput
GPIOJ6 [ T2 Out | FANCARD_TDI FAN_RACKMON CPLDTDI input, BMCoutput
GPIO)J7 | T1 In FANCARD_TDO FAN_RACKMON CPLDTDO output, BMCinput
GPIOMo | V3 Out | FANCARD_UPD_N | FAN_RACKMON CPLDupgrade enable, active
low. To enable fan_rackmon CPLD upgrade
GPIOM4 | W3 | Out | SYSCPLD_TMS SYSTEM CPLD TMS input, BMCoutput
GPIOM6 | AA1 | Out | SYSCPLD_TCK SYSTEM CPLD TCKinput,BMCoutput
GPIOMsg | Y2 Out | SYSCPLD_TDI SYSTEM CPLD TDIl input, BMCoutput
GPIOM7 | V5 In SYSCPLD_TDO SYSTEM CPLD TDO output, BMCinput
GPIOF2 | A20 | Out | SYSCPLD_UPD SYSTEM CPLD upgradeenable, active High.To
enable SYSTEM CPLD upgrade

Table 15: BMC GPIO signals for CPLD online Upgrade

Please note that CPLD upgrade enable signals have different polarity for SYSCPLD and
FAN_RACKMON CPLD.

7-11.

LED

QSFP28 data port can be configured as single 100G mode, or dual 50G mode, or four 10G
mode. However, only two LEDs can be assigned to one QSFP28 port to indicate the port
status. R/G/B tri-color LED is used to display more information, butitis difficultto
display all four 10G port status if the QSFP28 isconfigured as 4x10G mode.

Each QSFP28 port has 2 tri-color LED, totally 64 tri-color LED for 32 QSFP28 ports. Serial to

parallel shift register 74LV164 can be used to implementthese 64 tri-color LED, or192 bit
of LED. 24 pieceof 74LV5950r 74LV164 are needed.

LED_CLKO

LED_DATAD

LED_CLK1

LED_DATAL

LED_CLK2

LED_DATA2

YY VY VY

CPLD

9> visd —»| Lvied [P Lvied |

Figure 24: wedge-100 QSFP port LED
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Each 2x1 QSFP28 cage has 4 LED, so each QSFP28 port has two LEDs.The LEDs are named
a/b/c/d from left to right.

TOP

L L
a b C d

BOT

Figure 25: 2x2 QSFP28 Cage LED

The following diagram show the physical mapping of the LED stream. Software need to
program tomahawk internal LED micro-controllerto output serial stream which match
the external LED shift register sequence.

Each QSFP28 port has 12-bit LED stream format, the following table shows the definition.
Eachline has 3 bit to indicate the RGB status of tri-color LED.

Port Bit Name Definition
B-G-R LED status
Blue 100
Green 010
[0:2] Lane_1_led[0:2] Aqua 1o
Yellow o011
Purple 101
OFF 000
Red 001
B-G-R LED status
Blue 100
Green 010
Aqua 110
QSFP-1BOT (5] tane.2 fedfo:2] Yellow o011
Purple 101
OFF 000
Red 001
B-G-R LED status
Blue 100
Green 010
[6:8] Lane_3_led[o:2] Aqua 1o
Yellow o011
Purple 101
OFF 000
Red 001
[9:11] Lane 4 led[o:2] B-G-R LED status
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Blue
Green
Aqua
Yellow
Purple
OFF
Red

100

o010

110

011

101

000

001

B-G-R LED status

QSFP-0 TOP

Blue 100
Green 010
[0:2] Lane_1_led[0:2] Aqua 1o
Yellow o011
Purple 101
OFF 000
Red 001
B-G-R LED status
Blue 100
Green 010
[3:5] Lane_2_led[o:2] Aqua 10
Yellow o011
Purple 101
OFF 000
Red 001
B-G-R LED status
Blue 100
Green 010
[6:8] Lane_3_led[o:2] Aqua 1o
Yellow o011
Purple 101
OFF 000
Red 001
B-G-R LED status
Blue 100
Green 010
[9:11] Lane_4_led[o0:2] Aqua 1o
Yellow o011
Purple 101
OFF 000
Red 001

Table 16: Port LED color Definition

Attention: LSB shift out of Tomahawk first

The following are LED stream format, please note that LED stream from Tomahawk, bit-o
is shift out first, and bit-191is shifted out last.
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BOT TOP BOT TOP
01 23456789 1011 12 13 14 15 16 17 18 1930 21 22 23 24 3% 36 a7
LED_DATA0 —— e ..
Q3 Q2 (o} 1 Qo
u siad
| 48 9 o0 71 72 83 B4 9
' I I B N N -l D O . Il Il Bl B N -l D .
Q31 Q3o Q29 Q28
16 07 108 119 120 131 132 143
)l N T = L BB B B BB B N B
a1 Q1o Qs as
144 155 156 167 168 179 180 191
Bams B B B B o B B B B B B B B B B B B B
Q7 Qa6 as Q4
BOT TOP BOT TOP
01 234567849101 12 13 14 15 16 17 18 1920 21 23 23 b2 %36 ) 47
LEDDATALT — il 1IN HiN Il = I Il B B = I O O B = -l D B Eam =
Q27 a6 Q25 Q24

48 59 B 71 72 LE] B4 95

»l Il N I Nl I D B N D D D -l D D .
Q23 Q22 Q21 Qz0

a6 107 108 119 120 131 132 143

Q19 Q18 Q17 Q16
144 155 156 167 168 179 180 191
. 4L B B B =B B B B = =B B
ais Q14 Q13 Q12

Figure 26: Wedge-100 QSFP28 port LED stream

The led definition is based on facebook’s special requirements for data center
application,itis more important for switch to display link status, and alarm status than
displaying link activity (blinking rx/tx status).

Please note that lane_1_led, lane_2_led, lane_3_led1, and lane_4_led are four LED of one
logic 100G port, the status of these four LEDs are from tomahawk LED stream. Each 100G
port has four logic LED associated to it. Software can chose to output led status based
on port configuration and port status.

For QSFP28 physical port, there are four LED for two QSFP28 port. LED_A,LED_B, LED_C,
and LED_D arereal tri-color LED builtin QSFP28 2x1 cage. Each QSFP28 port only has two
tri-color LED. External LED select button (LED_SEL)is used to select LED to display.The
following are mapping between LED[1:4] and LED_A/B/C/D.

The CPLD does not care about the mode. It does not ever try to display info for both top
and bottom ports at the same time, regardless of the port modes. It just display either
the top or bottom info depending on the button status. If both top and bottom ports are
in 1x100G mode and we want the LEDs to show info about both, then software will
handle this in software. Software will just emit a bitstream that has info for both ports
in.

Forinstance, if ports 1 and 2 are both in 1x100G mode, software can emit info for both
port1and 2inthe 12-bitvalue for port 1, and it canreplicate the same data in the 12-bit
value for port 2. Then regardless of the button state the LEDs displayed will have info for
both ports.
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To make things clear, here are some examples showing the bitstreams that would be
sent for the first two QSFPs invarious modes:

e Bothin 1x100G mode, both link up:
O 010000000010 010 000000010
e Bothin2x50G mode, with link up on eth1/1, eth1/2, and eth2/2, but errors on
eth2/1:
O 010100010010 010 100010010
0 (Assumingthat LEDs1 and 3are the up arrows and LEDs 2 and 4 are the
downarrows.)
e Topportin 2x50G mode, with both links up, bottom portin 4x25G mode, with only
the last 3 ports up:
O 010000010000 000 010010010

The following diagrams show some typical 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 27: LED MUX in 1x100G mode or 1x40G Mode

BOT TOP
0 11 12 23
—>
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 28: LED MUX in 2x50G Mode
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BOT
0 1 12 ToP pE]
4x25G Mode
2x10G Mode BOT-1 BOT-2 BOT-3 BOT-4 ‘ TOP-1 TOP-2 TOP-3 TOP-4
1 0 10
LED_Button_Select F} mux mux mux mux
a b c
Figure 29: LED MUX in 4x25G mode or 4x10G Mode
BOT TOP
0 11 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

A AV
a b c d

Figure 30: LED MUX in 1x100G mode and 2x50G Mode

Wedge100 CPLD cansupport different LED mode
e PortLEDsaredirectly driven by tomahawk stream: reg_ox3C[2:0] =3’bo10
e PortLEDsuse FB 12bitstream format: reg_ox3c[2:0] =3’b110
e PortLEDsaredriven by CPLD test logic:reg_ox3c[2:0] =3’'booo

Software need to set both bit1 TH_LED_EN and bit2 FB_STREAM_EN to high to enable the
12-bitformat.

Tomahawk LED Control register
D[o] 0 R/W TH_LED_CLR
ox3C 0: Tomahawk LED stream o/1 normal

1: Tomahawk LED stream o/1 reset clear
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D[1] 0 R/W TH_LED_EN

0: Tomahawk LED stream o0/1 disabled
1. Tomahawk LED stream 0/1 enabled
D[2] 0 R/W FB_STREAM_EN

o0: directstream 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

D[5:4] 10 R/W 00: stream-o0 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-o0 all  led check, led color is
decided by register ox3d, constant

11: stream-1 all  led check, led color is
decided by register 0x3d, constant

D[6] 1 R/W LED_TEST_BLINK_EN

0: normal constant

1: Blinking during LED test
D[7] 1 R/W LED_TEST_MODE_EN
0:normal

1. Port LED test mode enabled
Table 17: Tomahakw LED Control and debug Register

7.12. On Board Power Design

Tomahawk 1.0V core voltage 160A rail with ROV:
e IR3581+ 6xIR3556 six phase design

e Powerstage IR3556
e [Inductor

Tomahawk fixed 1.0V analog 50Arrail:
e IR3584+ 2x IR3556 two phase design
e PowerstageIR3556
e Inductor
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Wedge-1003.3V main power 50Arail:
e IR3584+ 2x IR3556 two phase design
e Powerstage IR3556
e Inductor

Voltage rails with small current can use TI TPS54339 (3A), TPS53318 (6A)

7.13. Voltage Rail control and Monitor

In order to ensure proper operation of all power rails at all times, wedge-100 need to
support the following voltagerail controland monitor functions

e The powerup and power sequence of all voltage rails need to be controlledin
sub-msdelay.

e Allvoltage rails need to be closely monitored, Under voltage threshold and over
voltage threshold need to be specified by design and can be adjustable by
software if needed.

e Allvoltage rails need to be measured in reasonable accuracy

Lattice semiconductor programmable power controller PWR1014Aisrecommended to
implementall these three functions. Powercontrol and status information can be
accessed viai2cinterface

Voltages are reported as part of the system enclosure status information. The power

rails to be monitored are shown in Table 18.
Table 18 Monitored Power Rails on Wedge-100

Powerdomain 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
Standbypower 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

Wedge-100 will use programmable power manager chip PWR1014A from lattice
semiconductor. PWR1014A supportthe following features:
e Powerrail sequence control up to 12rails

e Monitoriovoltagerails
Perform voltage measurement on 10 voltagerails
[2C interface
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Figure 31: Power sequencer and power circuit diagram

7.15. Systemreset

Wedge-100 system reset diagram isshown in the following diagram.
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SYSCPLD
BWR_CYC_ALLN MICROSRY_PRSNT_N
MICROSRV_PCIE_RST_OUT_N
PAWR_MAIN_EN
— MICROSRV_PWR_BTN_N
CPLD_IN3{Reserved)
MICROSRY_RST_N
PD_MAIN_RESET_N
PWR_STBY_OK PD_STBY_RESET_N L SYSRST_N
e ._PCIE_RST_N
BCMS387_RST_N
BCMS4616_RST_N
BMC_RESET_REQ_N[GPIOF1)
BMC_CPLD_RESET1(GPIOD2]: FANCARD_RST_N
BMC_CPLD_RESET2(GRIOD3): USB2513_RST_N
BMC_CPLD_RESET3(GPIOD4): -
BMC_CPLD_RESET4[GRIODS): CP2112_RST_N
BMC_RST_N
12C_MUX_PSU_RST_N
12€_MUX_IO_RST_N
Panel Reset Button PUSHBUTTON_RST_N 12C_MUK_QSFP_RST_N[3:0]
On-Board Debug Button BMC_DBG_RST_N
F8 Dobug Haader Rasst Button FB_DBG_RST N QSFP_RST_N[31:0]

PR MSY_FORCE
PR MANTH_ FORCE

5M2210ZF256C5N
Figure 32: Wedge-100 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 Console
@REAR UART RX MAX3232 Connector
(Reserved)
BMC_UART_RX
—BMCUARTTX ] MAX3485 |« RS5485 B
RS485_A
BMC_UART_RTS ) RS485 g
JayBox GPIOs >
> GPIO port
RJ45 #4
|
>
BMC_GPIOs n > RJ45
A2 > RMON-#3
GND -
FAN1 PSNT N | q—RVON3 PE__
FANL TACH A ¢ RMON3 RF o
FAN-TRAY #1 FAN1 TACH B
FANL_PWM
FAN2_PSNT N -
FAN2_TACH_A I RJ4S
FAN-TRAY #2 FAN2_TACH B AL >
PR A2 »| RMON-#2
FAN3_PSNT N avonz pe . NP -
FAN3_TACH_A o
RMON2 RF o
FAN-TRAY #3 FAN3 TACH B #
FAN3_PWM
FAN4_PSNT N
FAN4_TACH_A —>>
FAN-TRAY #4 FAN4 TACH B S — .
FANG_PWM AL | RJ45
a2 — !  RMON-#1
FANS PSNT N GND <
FANS_TACH_A RMON1_PF
FAN-TRAY #5 FAN5 TACH B RMONL RF o
FANS_PWM L
BMC_GPIO_TM  ———
- Fan_Lep_#1
BMC GPIO_TDI
@2/C_GPI0_TDO > x TT'\C": > ran_iep w2
S o > - AN D #3
oo
TCK PRGM 2 Do - FAN_LED_#4
TDI_PRGM S g
12C_RFC_SCL >
12C_RFC_SDA
- >

TMP75 #1 TMP75 #2

Figure 33: Rackmon and fan control card diagram (Standard SKU)

Rackmonand fan control card (RMF card) support the following features:
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e Provide3 Rack MonitorRJ45 connector for Open Rack V2 Rack Monitor. One
RS485 UART among all 3 Rackmon RJ45 ports connected to BMC, and PSU status of
three racks

e Provide1RJ45 Connectorfor GPIO signals of JayBox

e 5B/Rbi-colorLED toindicatethe fan tray status of 5 CR fantray

e Control and status of 5 CR fantray

e [2Cinterface to mainboard BMC

CLT

A ::-\.LI -

Figure 34: RackMon and GPIO RJ45 Connectors

The RS-485signalson the three RackMon RJ45 connectors are connected to one RS-485
transceiver onthe RMF card, and are connected to BMC UART #4 (TXD4, RXD4,and NRTS4).

Table 19: RackMon RJ45 Connector Pin-out Definition

Pin PinName Signal Level | Descriptions
Number
1 GND Signal
Ground
2 GPIO LVCMOS
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3 GPIO LVCMOS Each of these two signals isconnected 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 Al LVCMOS These two signalsare strapping pins on the

8 Ao three RackMon connectors. They are either
connected to Ground through 33-Ohm
resistor or to +3.3V through 10KOhm
resistor.

Here are the strapping values forA[2:1] —
RS485 #1:“00”
RS485 #2:“01”
RS485 #3:“10”
Table 20: GPIO RJ45 Connector Pin-out Definition

Pin PinName Signal Level | Descriptions

Number

1 GPIO1 LVCMOS These eight GPIOsignals are connected to

5 CPIO2 LVCMOS the CPLD on the RMF card.

GP101, GPIO3 are pulled up to +3.3Vthrough

3 GPIO3 LVEMOS 1KOhm resistors, while GP102, GP104 are

4 GPI04 LVCMOS pulleddown to GND through 10KOhm
resistors on RMF.

5 GPIOs5 LVCMOS o _

The programming information of these

6 GP106 LVCMOS GPIOs is describedin 7.8.4,7.8.33,and 7.8.34.

7 GPI10O7 LVCMOS

8 GPIO8 LVCMOS
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9. COM-E CPU Module

COM-E CPUmodule isused as control plane CPU in wedge-100.

9.1. COM-E CPU Module Feature List

Wedge-100 uses PCOM-B632VG COM-E CPU module based on Intel Atom Processor E3800
family (Code Name BayTrail) SoC, Main feature list of PCOM-B632VGisas following:

e Processor
0 Intel® AtomTM processor E3800 family,22nm process technology
0 Cacheupto2MB (forQuad Core)
o DPM(DefectPer Milliondevices) <50
o SupportIntel® VT-xtechnology
e BIOS
o PhoenixBIOS
e Memory- Support upto 8GB DDR3L 1066/1333 SDRAM on one 204pin SODIMM
e Storage Devices
0 TwoSATA2.0
0 One Micro-SDslot
e Watchdog Timer
0 Programmableby embedded controller
e ExpansionInterface
o Supports up to four PCIExpress lanes by LAN disable, fourx 1 lanes
can be configuredtoone x 4 lane (default 3x PCI-Express lanes)
o SPlInterface
0 SM Bus interface
o I2Cinterface
e |/OInterface
0 Audio-HDAcontrollerintegrated in SoC
o Ethernet-Onboard Intel I210IT
o Serial Port-Two series RX/TX supported from onboard EC(embedded controller)
o USB
= 6 ports USB2.0
= 1 portUSB3.0
0 Keyboard & Mouse - KBcontroller integrated in embedded controller
e Mechanicand Environment
o Dimension-95smm(L)x 95mm(W)x2.omm(H)
o Power Supply-DC6V~16.8V
o Environment
= QOperation temperature: -40~80°C
= Storage temperature: -40~80°C
» Relative humidity : 5~95%, nhon-condensing
o MTBF
=  Over 180000hrs at 55°C
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9.2. COM-E Block Diagram
The following figureillustrates the functional block diagram of the COM-E CPU card.

DDR3L SODIMM w/ ECC

Video or Audio I/F is

< Not required.
| 1GBase-
T Intel
Bay Trail
Atom E3845
L §——2x SATA 3Gb/s——>
COMe X - 4 Core @ 1.91GHz.
Conn [€&———3xUSB2.0
i ——2x UART

LPC
SMBus

Embed@ed SPI

12C: g ” ” I ’ —0

SPI

Figure 35: Portwell COM-E CPU Module Block Diagram
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9.3. Pin Definition of COM-E Connector

COM-E CPUmodule has J5 and )6 two connectors, the signal definition of these two
connectorsare shown inthe following tables:

Open ComputeProject * Wedge-10032x100G TOR Switch specification

J6

Row Row

A B

Pin Signal Required? Pin Signal Required?

No. No.

Al GND Required B1i GND Required

A2 GBEo_MDI3- Required B2 GBEo_ACT#

A3 GBEo_MDI3+ Required B3 LPC_FRAME# Required

A4 GBEO_LINK1o0# B4 LPC_ADo Required

Ag GBEo_LINK1000# Bs LPC_AD1 Required

A6 GBE0_MDI2- Required B6 LPC_AD2 Required

A7 GBEo_MDI2+ Required B7 LPC_AD3 Required

A8 GBEO_LINK# B8 LPC_DRQo#

A9 GBEo_MDIz1- Required B9 LPC_DRQa#

A10 GBEo_MDI1+ Required B1io LPC_PCLK Required

A1l GND Required Bi1i GND Required

A12 GBEO_MDlIo- Required B12 | PWRBTN# Required

A13 GBEo_MDlo+ Required B13 SMB_CLK Required

Al4 GBEo_CTREF Required B14 SMB_DAT Required

A15 SUS_S3# Required ifthe B1isg SMB_ALERT# Required
module supports S3

A16 SATAO_TX+ Required B16 SATAL_TX+

A17 SATAo_TX- Required B17 SATA1_TX-

A18 SUS_S4# Required ifthe B18 SUS_STAT# Required
module supports S4

A19 SATAO_RX+ Required B19 SATA1_RX+

A20 SATAO_RX- Required B2o SATA1_RX-

A21 GND Required B21 GND Required

A22 SATA2_TX+ B22 SATA3_TX+

A23 SATA2_TX- B23 SATA3_TX-

A24 SUS_Ss# Required ifthe B24 PWROK Required
module supports S5

A25 SATA2_RX+ B25 SATA3_RX+

A26 SATA2_RX- B26 SATA3_RX-

A27 BATLOW# 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
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A33 HDA_SDOUT B33 12C_CLK Required

A34 BIOS_DISo# Required B34 [2C_DAT Required

A35 THRMTRIP# Required B35 THRM# Required

A36 USBG6- B36 USB7-

A37 USB6+ B37 USB7+

A38 USB_6_7_OC# B38 USB_4_5_OCH

A39 USB4- B39 USB5-

A40 USB4+ B4o USB5+

A41 GND Required B41 GND Required

A42 USB2- B42 USB3-

A43 USB2+ B43 USB3+

A44 USB_2_3_0C# B44 USB_o0_1_ OC#

A45 USBo- Required B4s USB1-

A46 USBo+ Required B46 USB1+

A47 VCC_RTC Required B47 EXCD1_PERST#

A48 EXCDo_PERST# B48 EXCD1_CPPE#

A49 EXCDo_CPPE# B49 SYS_RST# Required

As50 LPC_SERIRQ Required B50 CB_RESET# Required

A51 GND Required B51 GND Required

A52 PCIE_TX5+ NC B52 PCIE_RX5+

A53 PCIE_TX5- NC B53 PCIE_RX5-

A54 GPlo Required B54 GPO1

Assg PCIE_TX4+ Bss5 PCIE_RX4+

A56 PCIE_TX4- B56 PCIE_RX4-

As7 | GND B57 | GPO2

A58 PCIE_TX3+ Preferred tohave B58 PCIE_RX3+ Preferred tohave
A59Q PCIE_TX3- Preferred tohave Bs59 PCIE_RX3- Preferred tohave
A60 GND Required B6o GND Required

A61 PCIE_TX2+ Preferredtohave B61 PCIE_RX2+ Preferredtohave
A62 PCIE_TX2- Preferred tohave B62 PCIE_RX2- Preferred tohave
A63 GPI1 B63 GPO3

Ab4 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_RXo0+ Required

Ab69 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- B72 LVDS_Bo-
A73 LVDS_A1+ B73 LVDS_Bi+
A74 LVDS_A1- B74 LVDS_B1-
A75 LVDS_A2+ B75 LVDS_B2+
A76 LVDS_A2- B76 LVDS_B2-
A77 LVDS_VDDEN B77 LVDS_B3+
A78 LVDS_A3+ B78 LVDS_B3-
A79 LVDS_A3- B79 LVDS_BKLT_EN
A80 GND Required B8o GND Required
A81 LVDS_CLKA+ B81 LVDS_CLKB+
A82 LVDS_CLKA- B82 LVDS_CLKB-
A83 LVDS_I2CCK B83 LVDS_BKLT_CT

RL
A84 LVDS_I2CDAT B84 VCC_5V_SBY Required
A85 GPI3 B85 VCC_5V_SBY Required
A86 NC B86 [ VCC_5V_SBY Required
A87 NC B87 VCC_5V_SBY Required
A88 PCIEo_CK_REF+ [ Required B88 BIOS_DIS1# Required
A89 PCIEo_CK_REF- Required B89 VGA_RED
A90 GND Required Bgo GND Required
A9l SPI_POWER Required Bo1 VGA_GRN
A92 SPI_MISO Required B92 VGA_BLU
A93 GPOoO Required B93 VGA_HSYNC
A94 SPI_CLK Required B94 VGA_VSYNC
Ag5 SPI_MOSI Required B9sg VGA_DDC_CLK
A9b NC Bg6 VGA_DDC_DAT
Ag7 TYPE10# Required Bg7 SPI_CS# Required
A98 SERO_TX Required B9o8 NC
Agg SER0_RX Required Bog NC
A100 [ GND Required B1oo | GND Required
A101 | SER1_TX Bio1 [ FAN_PWNOUT
A102 | SER1_RX B1o2 | FAN_TACHIN
A103 | LID# B1o3 | SLEEP#
A104 | VCC_ 12V Required Bio4 | VCC_12V Required
Aios5 | VCC_12V Required Bio5 | VCC_12V Required
A106 | VCC_ 12V Required Bio6 | VCC_12V Required
A107 | VCC_12V Required Bio7 | VCC_12V Required
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A108 | VCC_12V Required B1o8 | VCC_12V Required
A109 | VCC_12V Required B1og | VCC_12Vv Required
A110 | GND Required Biio | GND Required
Table 21: Signal Definition of COM-e Connector(1st)
COM-E Js Connector pinassignmentis shown in the following table:
J5
Row Row
c D
Pin Signal Required? Pin Signal Required?
No. No.
C1 GND Required D1 GND Required
C2 GND Required D2 GND Required
G USBo_SSRX- D3 USBo_SSTX-
C4 USBoO_SSRX+ D4 USBo_SSTX+
Cs GND Required Ds GND Required
C6 USB1_SSRX- D6 USB1_SSTX-
Cc7 USB1_SSRX+ D7 USB1_SSTX+
cs8 GND Required D8 GND Required
Co USB2_SSRX- Do USB2_SSTX-
Cio USB2_SSRX+ Dio | USB2_SSTX+
Ci1 GND Required D11 GND Required
C12 USB3_SSRX- D12 | USB3_SSTX-
Ci3 USB3_SSRX+ D13 USB3_SSTX+
Cis4 GND Required D14 GND Required
Cis DP1_LANEG6 Di5s | DP1_CTRLCLK_
AUX
Ca16 DP1_LANEG6# D16 | DP1_CTRLDATA
_AUX#
Ciy NC D17 | NC
Ca8 NC D18 | NC
Cig PCIE_RX6+ D19 PCIE_TX6+
C20 PCIE_RX6- D20 | PCIE_TX6-
C21 GND Required D21 GND Required
C22 NC D22 | NC
C23 NC D23 | NC
C24 DP1_HDP D24 | NC
C2s5 DP1_LANE4 D25 | NC
C26 DP1_LANE4# D26 | DP1_LANEo
C27 NC D27y DP1_LANEO#
C28 NC D28 | NC
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C29 DP1_LANES5 D29 [ DP1_LANE1
C30 DP1_LANES# D30 | DP1_LANE1#
C31 GND Required D31 GND Required
C32 B)P(z_CTRLCLK_A D32 | DP1_LANE2
C33 DP2_CTRLDATA_ D33 DP1_LANE2#
AUX#
C34 DP2_AUX_SEL D34 | DP1_AUX_SEL
C35 NC D35 NC
C36 DP3_CTRLCLK_A D36 [ DP1_LANE3
Ux
C37 DP3_CTRLDATA_ D37 | DP1_LANE3#
AUX#
C38 DP3_AUX_SEL D38 [ NC
C39 DP3_LANEoO D39 | DP2_LANEo
Cs40 DP3_LANEo# D40 | DP2_LANEo#
C41 GND Required D41 GND Required
C42 DP3_LANE1 D42 DP2_LANE1
C43 DP3_LANE1# D43 DP2_LANE1#
Cs44 DP3_HPD D44 DP2_HPD
C45 NC D45 NC
C46 DP3_LANE2 D46 | DP2_LANE2
C47 DP3_LANE2# D47 | DP2_LANE2%
C48 NC D48 [ NC
C49 DP3_LANE3 D49 DP2_LANE3
Cso0 DP3_LANE3# D5o | DP2_LANE3#
Cs1 GND Required D51 GND Required
Cs52 PEG_RXo+ D52 | PEG_TXo+
Cs53 PEG_RXo- D53 PEG_TXo-
C54 TYPEO# Required D54 | PEG_LANE_RV#
Css PEG_RX1+ D55 PEG_TX1+
Cs56 PEG_RX1- D56 | PEG_TX1-
Cs57 TYPE1# Required D57 TYPE2# Required
Cs8 PEG_RX2+ D58 | PEG_TX2+
C59 PEG_RX2- D59 | PEG_TX2-
C60 GND Required D6o | GND Required
C61 PEG_RX3+ D61 | PEG_TX3+
C62 PEG_RX3- D62 [ PEG_TX3-
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C63 NC D63 NC

C64 NC D64 | NC

Cé6s PEG_RX4+ D65 PEG_TX4+

C66 PEG_RX4- D66 | PEG_TX4-

Cé7 NC D67 GND Required
C68 PEG_RX5+ D68 | PEG_TX5+

Céo9 PEG_RX5- D69 [ PEG_TXs-

C70 GND Required D70 GND Required
C71 PEG_RX6+ D71 | PEG_TX6+

C72 PEG_RX®6- D72 | PEG_TX6-

C73 GND Required D73 GND Required
C74 PEG_RX7+ D74 | PEG_TX7+

C75 PEG_RX7- D75 PEG_TX7-

C76 GND Required D76 | GND Required
C77 NC D77 | NC

C78 PEG_RX8+ D78 | PEG_TX8+

C79 PEG_RXS8- D79 | PEG_TX8-

C8o0 GND Required D8o GND Required
C81 PEG_RX9+ D81 | PEG_TX9+

C82 PEG_RXo- D82 [ PEG_TXo-

Cc83 NC D33 NC

C84 GND Required D84 [ GND Required
C85 PEG_RX10+ D85 PEG_TX10+

C86 PEG_RX10- D86 | PEG_TX1o0-

Cc8y7 GND Required D87 | GND Required
(of:1:] PEG_RX11+ D88 | PEG_TX11+

C89 PEG_RX11- D89 | PEG_TX11-

Coo GND Required Dgo [ GND Required
Ca1 PEG_RX12+ Do1 PEG_TX12+

Co2 PEG_RX12- D92 [ PEG_TX12-

Co3 GND Required Do3 GND Required
Co4 PEG_RX13+ D94 PEG_TX13+

Cos PEG_RX13- D95 PEG_TX13-

Co6 GND Required D96 GND Required
Co7 NC D97 | NC

Co8 PEG_RX14+ D98 PEG_TX14+

Co9 PEG_RX14- D99 PEG_TX14-

C100 | GND Required D1oo | GND Required
C101 | PEG_RX15+ D101 | PEG_TX15+
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10. PCB Stack-up

The PCBthickness of the wedge-100 main board is about 120mil or 3mm. 22 layer PCB

C102 | PEG_RX1s5- D102 | PEG_TX15-
C103 | GND Required D103 | GND Required
Cio04 | VCC_12V Required Dio4 | VCC_12V Required
Cio5 | VCC_12V Required Dios | VCC_12V Required
C106 | VCC_12V Required D106 | VCC_12V Required
Cio7 | VCC_12V Required Dioy | VCC_12V Required
C108 | VCC_12V Required D108 | VCC_12V Required
C1io9 | VCC_12V Required D109 | VCC_12V Required
C110 | GND Required Di1o | GND Required
Table 22: Signal Definition of COM-e Connector(2nd)

stackup is recommended. Low loss PCB material with HVLP copperroughness should be

used. The following ultralow loss PCB materials are recommended

TUC-933 and DS-7409DV(N)are ultra low loss material, Df is about 0.005 range, and S21

TUC-933(a.k.aT3),HVLP copperfoil
TUC-883(a.k.aT2), HVLP copperfoil

Doosan DS-7409DV(N), HVLP copper foil

Doosan DS-7409DV, HVLP copper foil

insertion loss could be about 0.7db/inat 12.89Ghz; TUC-883 and DS-7409DV are very low
loss material, Df is about 0.006 range, and S21 insertion loss is about 0.9db/in at 12.89Ghz.
TUC-933 material is used in the following stackup (courtesy of ISU-Petasys) as example.
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Material Type | Material Const. | Fill [Type| Thk | Er
ids) Line 7d | Line | Space| Line
| SM 5 320
[ Pit | 166
| Pt | .60
[ a/8oz HTE .35 "1 40.4 [ 650 002[ 420 ] 640 [ 420 ]| "1
TU933 (2)103567% 14 Preg 336 296
20z RTF 04 PIn_ 240 2 i [2
TU93Z  [0.002 1035 Core 200 206
20z RTF 79 PIn_ 240 3 i [a
TU933 (3)1035-76% 1.08 Preg 7.92 2.84
2 0z RTF 76 Pin_240 4 |1 [a
TU933  [0.002 1035 Core 200 29
2 0z RTF 04 _Pin_240 5 [5
TU933 (2)103572% 47 Preg 453 2.89
1/2 0z HVLP 45 60 "6 "6
TU933  [0.004 (2)1035 Corc 400 206
1/2 0z HYLP .80 _Pn 60 |7 [7
TU933 (2)1035:72% 60 Preg 440 289
1/2 0z HVLP 20 60 "8 "8
TU933  [0.004 (2)1035 Core 400 29
1/2 0z HVLP [ 80 Pn_ 60 | "o i [o
TU933 (2)103572% .24 Preg 476 2.89
1/2 0z HVLP [80 Pn 60 | "0 i [10
TU933  [0.004 (2)1035 Core 400 296
112 0z HVLP 20 60 "11 501 [480 100.3[ 430 | 570 "1
TU933 (2)103572% 60 Preg 440 289
1/2 0z HYLP [ ] [80 Pn 60 | "2 i [12
TUg33 0004 (2)1035 _ 3 Core 400 206
1/2 0z HVLP || 20 60 "3 50.1 100.3[ 430 | 570 "13
TU933 (2)1035:72% 60 Preg 440 289
1/2 0z HVLP [80 Pn 60 | "14] i [14
TUg33 0.004 (2)1035 _= ] § Core 400 296
1/2 0z HVLP | 20 60 15 501 480 100.3[ 430 ] 570 "5
TU933 (2)103572% .60 Preg 440 2.89
1/2 0z HVLP [ ] [80 Pn_ 60 | "1 i [16
TUG33 0.004 (2)1035 =N ; § Core 400 206
1/2 0z HVLP L 26 60 17 50.1 [ 480 100.4[ 430 | 570 [ 430 | "7
TU933 (2)1035:72% 59 Preg 441 289
20z RTF 04 PIn_ 240 18] i [18
TUg33 0.002 1035 _= y Core 200 206
2 0z RTF 79 PIn_ 240 19 i [19
TU933 (3)1035-76% 72 _Preg 8.28 284
2 0z RTF 01 Pin_240 20| |1 [20
TU933  [0.002 1035 Core 200 29
2 0z RTF 04 PIn_240 21 i [21
TU933 (2)103567% 14 Preg 3.36 2.96
[ 3/8 0z HTE sig [ 35 22 494 [ 650 002] 420 | 640 [ 420 | 22
[Pt ] e
| Pit | 166

oo o I

Figure 36: Wedge-100 TUC-933 PCB Stackup( Courtesy of ISU-Petasys)

11. Wedge-100 Power

11.1. Power Budget

Board level power budget of wedge-100is estimated to be 436W, assuming all 32 QSFP
ports have 3.5W QSFP28 optic module mounted. The following table shows the summary
of calculation poweras of now.

| | qty | Unit Power | Power |
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MicroServer 1 30 30
Tomahawk 1 200 200
QSFP28 32 3.5 112
Fantray 5 16.8 84
Other 1 10 10
Total Power 436

Table 23: wedge-100 power estimate

In wedge-100’s typical application, 8 uplink ports will use QSFP28 optic, which could have
3.5W power consumption, and all other 24 ports are populated with passive cable, which
has almost no power consumption. So typical power consumption will be about 350W, 84
W less than the estimate in table 20.

The following tableshows the real measured power consumption under different
working scenarios:

Power consumptionwithno/Full load on different FAN speed (30%~100%)
ACinput:110V/60Hz

FAN Idea_noload Idea_load CPUFullLoad (mprime) +
Speed | transceivers (W) transceivers (W) linespeed

30% 132.6 252 303

40% 137.7 257.4 309

50% 145.4 264.5 316.5

60% 155.1 274.1 325.5

70% 166.1 284.5 336.4

80% 184.2 303 357

90% 202 320 374

100% 217.3 334 389

11.2.

Table 24: wedge-100 Measured Power Consumption

Tomahawk Power Design

Tomahawk switch ASIC requires ROV support forits main core powerrail. Four ROV
output pins driven by tomahawk ASIC indicate the optimized corevoltage required by

ASIC.
ROV[3:0] Voltage Note
4'boooo 1.2000
4'booo1 1.1750
4'boo1o 1.1500
4'boo11 1.1250
4'bo1oo 1.1000
4'bo1oa 1.0750
4'boiio 1.0500
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4'bo11a 1.0250
4'b1ooo 1.0000 Defaultvalue
4'b1oo1 0.9750
4'b1oio 0.9500
4'bio11 0.9250
4'b11oo 0.9000
4'b11o1 0.8750
4'bi1io 0.8500
4'b111a 0.8250

Table 25: Tomahawk ROV definition

In wedge-100, SYSCPLD is used to decode the ROV output of tomahawk ASIC, and then
drive the VIDSEL[2:0] input of IR3581 DC-DCcontroller to adjust the output voltage of

VDD_ROV for tomahawk corevoltage rail.
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12. Wedge-100 Functional

12.1. COM-E BIOS Feature List

The COM-Express modulevendor shall be responsible for supplying and customizing the
BIOS for the SOC. The requirements are outlined in this section.

e UEFIcompatible
e Configurationand features
o Disableunused devices
0 BIOS setup menu
0 SoCsettings to allow tuning to achieve the optimal combination of
performance and power consumption
e BIOS settings tool
e Default bootdevice priority
o Network/PXE -> 1stoff-module SATA(M.2SSD)-> Other removable devices
(USB drive)
e PXEboot(UEFIMode)
o0 Supports PXE boot and provide the ability to modify the bootsequence.
When PXE booting, the card first attempts to bootfrom the first Ethernet
device(etho).
0 PXEtimeouttimer set to10 seconds
e Other bootoptions
0 Alsosupports booting from SATAand USB interfaces
0 Provides the capability to select boot options
e Remote BIOS update
Scenario 1: Sample / audit BIOS settings
Scenario 2: Update BIOS with pre-configured set of BIOS settings
Scenario 3:BIOS / firmware update with a new revision
Update from the operating system over the LAN
Can complete BIOS update or setup changewith asinglereboot (no PXE
boot, no multiple reboots)
No userinteraction (e.g., prompts)
BIOS updates and option changes do not take longer than five minutes to
complete
o Canbescripted and propagated to multiple machines
e Eventlog
0 Implement SMBIOS type 15 per SMBIOS specification Rev 2.6
o Hold more than sooevent records (assuming the maximum event record
length is 24 bytes, then the size will be larger than 12KB)
o Eacheventrecordincludesenhanced information identifying the error
source device'svendorID, cardslot ID,and device ID
0 Asystem access interface and application software to retrieve and clear
the event log from the BIOS
e Loggederrors
o CPU/memoryerrors
PCle errors
SATAerrors
POST errors
System reboot events
Sensor values exceeding warning or critical thresholds
e Errorthresholds
o0 Setting must be enabled for both correctable and uncorrectable errors.

OO0 000

[eNe}

O00O0O0
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0 Threshold forMemory Correctable ECCis TBD.
o0 PCleerror threshold follows chipset vendor’s suggestion.
e POST codes
o Tobe provided onthe serial console
o Tobe provided onthe LPCbus
e DMI
0 Model
o Serial Number
o Additionalinformation requested by Facebook
e Processor
Atom processor
Execute-Disable Bit Capability
Active Processor Core Count
C-State Technology (Co, C1, C1E,and C6)
Intel® Virtualization Technology (VT)
Advanced Encryption standard New Instruction (AES-NI)
e Memory
o Slotdetection and Sizing
o MemoryFrequency
e AC PowerlLoss
o PowerOn
o Power Off
O LastState
e LED
0 Port8oLED

e Button

O0O0O00O0

Power Button
ACPIMP 1.4
Platform PCIRouting
Sub-System ID
Onboard Deviceenable/disable
Spread Spectrum Clock
Clockdisabled forunused slot/device
Popup Menu F11
PXE Boot F12
e Post/SetupMessage
BIOS Date
BIOS Version
CPU String
CPU Speed
Hotkeys (F2/DEL/F11/F12)
Memory Info
e SerialConsole Redirection
o POST
o SETUP
o DOS

OO0OO0OO0OO0OOO0OO

OO0 0000

0 Supported Flash Parts
o DOS Flash Utility

0 LinuxFlash Utility

0 BIOS Recovery during BIOS post
0 non-BIOS region update
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e Storage

0 SATA

0 AHCIMode
e USB

0 LegacyUSBBoot/Hot plug
0 USB OverCurrent
e BIOSSecurity

e SMBIOS
Type 0: BIOS Information
Type 1: System Information
Type 2: Base Board Information
Type 3: System Enclosure or Chassis
Type 4: Processor Information
Type 7: Cache Information
Type 8: Port Connector Information
Type 10: On Board Devices Information
Type 11: OEM String
Type 13: BIOS Language Information
Type 15:System Event Log
Type 16: Physical Memory Array
Type 17: Memory Device
Type 19: Memory Array Mapped Address
Type 38:IPMldevicelnformation
o Type127:EndofTable
e SPDreading retry 3times mechanism

e Eventlogging

Single ECCError

Multi-bitECCError

PCI-Express Error

NMlon Error

POST Error

Filter OEM POST Error for SMBIOS error log
OEM SMBIOS error log (only BIOS error)

O0O0O0O0O0OO0O0OOOOOOOO

O0O0O0O0O0O0

12.2. BMC Feature Support

The BMCon wedge-100 supportthe following features:
e AllISEL commands

e Allsensor commands

e AlISDR commands

e Poweron/off/cycle/hardware reset /soft reset commands

e |2Caccessto Power Sequencer, and DC-DCconvertor

e Inventory EEPROM access

e Fan-tray present status check, fan PWM control and speed status read
e Dual SPI boot

e On-board 00B switch MDIO interface access

e On-board PHY MDIOinterface access

e CPLDonlineupgrade(disabled in MP)
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13. Transceiversand cables

13.1. 100G optics

Wedge1oo support the following 100G optics
e (QSFP28 CWDM4 100G transceiver

e Other MSAbased on QSFP28 form factor
O QSFP28 CLR4 100G transceiver
O QSFP28 LR4/LR4-lite 100G transceiver

Wedge1o00 also support QSFP+ 40G optics

e QSFP+ 40G SR4 transceiver(Multi-mode OM3/0M4)
e QSFP+40G LR4 transceiver(Single modefiber)

Figure 37: QSFP28 CWDM4 100G Optic transceiver
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13.2. 100G DAC Cables

e (QSFP28 100GE to QSFP28 100GE cable, 1M, 2M, 3M
e (QSFP28 100GE to 2 QSFP28 50GE split cable, a.k.a Y-cable, 1M, 2M,3M
e (QSFP28 100GE to 4 SFP28 25GE fanout cable, 1M, 2M,3M

QSFP28 100G
All 4 lanes used

~ QSFP28 100G
All 4 lanes used

Figure 38: QSFP28 to QSFP28 100G DAC cable

QSFP28 100G
All 4 lanes used

P ’
QSFP28 50G A

2 lanes used 5
Q5FP28 50G B

2 lanes used
Figure 39: QSFP28 to 2xQSFP28 DAC cable
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QSFP28 to 2xQSFP28 cableis facebook proprietary designed cable. It is used to support
our 50G NIC, which use two lanes of four lanes inside QSFP28 cable.

Y
100G 50G #1 1
™ Rt
™2 e 2
™3 NC ]
™ NC o
Y .\ QSFP 28
RXl - ™
R - ™2
RG - ™G
RN ey ™
QSFP 28
50G #2
QSFP 28
Figure 40: QSFP28 to 2xQSFP28 DAC cable diagram
Four SFP28 25G header,

each SFP28 supports

25G single lane QSFP28 100G

All 4 lanes used

Figure 41: QSFP28 to 4 x SFP28 Fanout DAC cable
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14. Environmental Requirementsand Reliability

14.1. Environmental Requirements

The wedge-100should support the related system(s) to meet the following
environmental requirements:

Gaseous contamination: Severity Level G1 per ANSI/ISA71.04-1985
Operating and storage relative humidity: 10% to 90% (non-condensing)
Storage temperature range: -40°Cto+70°C(long-term storage)
Transportation temperature range: -55°C to +85°C(short-term storage)
Operating altitude with no de-rating to 1,000m (3,300 feet)

14.2. Vibration and Shock

The wedge-100 system should support the related system(s) to meet shockand vibration
requirements according to the following IECspecifications: IEC78-2-(*) & IEC721-3-(*)
Standard & Levels. The testing requirements are listed in Error! Reference source not

found..

Operating Non-Operating

Vibration | o.5gacceleration,5to500Hz,10 1gacceleration,5to500Hz, 10sweepsat
sweepsat1octave/minutepereach | 1 octave/minutepereachof thethree
of the three axes(onesweepis5to | axes(onesweepis5to500to5 Hz)
500to5 Hz)

Shock 6g, half-sine11msS, 5shocks per 12g, half-sine 11mS, 10 shocks per each of
each of the three axes thethree axes

Table 26: Vibration and Shock Requirements
14.3. Mean Time between Failures (MTBF) Requirements

The wedge-100should support the related system(s) to have a minimum calculated MTBF
of 300,000 hours at 95% confidencelevel at 25°Cambient temperature while running at
full load.

The system(s) shall meet a demonstrated MTBF of minimum 300,000 hours at 95%
confidencelevel prior to the mass production ramp.

The system(s) shall have a minimum servicelife of 5 years (24 hours/day, full load, at 35°C
ambient temperature).

14.4. Regulations

The wedge-100 system should support the related system(s) to obtain CBreports by the
vendor(s). Facebook will need these documents to have rack level CE.

15. Labelsand Markings

15.1. PCBA Labels and Markings

Wedge-100 PCBAs shallinclude the following labelson the componentside of the boards.
The labels shall not be placed in such a way that may cause them to disrupt the
functionality or the airflow path of the system.
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. Barcode
Description Type Required?
Safety markings Silkscreen No
Vendor P/N, S/N, REV (revisionwould increment for any Adhesivelabel | Yes
approvedchanges)

Vendorlogo, name & country of origin Silkscreen No
PCBvendorlogo, name Silkscreen No
Facebook P/N Adhesivelabel | Yes
Date code (industrystandard: WEEK/YEAR) Adhesivelabel | Yes
DCinputratings Silkscreen No
RoHS compliance Silkscreen No
WEEE symbol: E The motherboard willhave the
crossed out wheeled bin symbol toindicatethatit will be
taken back by themanufacturer for recycling at the end of Silkscreen No
itsusefullife. Thisis definedin the EuropeanUnion
Directive 2002/96/EC of January 27,2003 on Waste Electrical
and Electronic Equipment (WEEE)and anysubsequent
amendments.

Table 27: PCBA Label Requirements

15.2. Chassis Labels and Markings

The wedge-100 chassis shall carry the following adhesive barcoded labels in visible
locationswhere they can beeasily scanned duringintegration. Vendor and Facebook
will have an agreement forthe label locations.

Description

Vendor P/N, S/N, REV (revisionwouldincrement for any approved changes)
Facebook P/N

Date code (industrystandard: WEEK/YEAR)

The assemblyshallbe marked “THIS SIDE UP”, “TOP SIDE”,“UP ~”” or other approved
markingin bright,largecharactersinacolor TBD. Thisprinting maybe on the PCB itself,
oronaninstalled componentsuchasan air baffle.The label should be clearand easy to
read in low light conditions, whenviewed from above or below from 2 feetawayand at
an angle of approximately 60 degreesoff horizontal.

Table 28: Chassis Label Requirements

Prescribed Materials

16.1. Sustainable Materials

Materials and finishes that reduce the life cycleimpact of servers should be used where
costand performanceare not compromised. Thisincludesthe use of non-hexavalent
metal finishes, recycled and recyclable base materials and materials made from
renewable resources, with associated material certifications.

Facebook identified plastic alternatives including polypropylene plus natural fiber
(PP+NF)compounds that meet functionality requirements whilereducing cradle to gate
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environmental impactwhen compared to PC/ABS. GreenGranFo23T is one acceptable
alternate material. JPSECO also offers a PP+NF material that is acceptable; the model
number will be available at a later date. It isstrongly preferred that such alternatives are
identified and used. If vendor is unable to use this, or a similar alternate material, vendor

will provide a list of materials that were considered and why they were not successfully
incorporated.

16.2. Disallowed Components

The following componentsshall not be used in the design of the motherboard:

Components disallowed by the European Union's Restriction of Hazardous Substances
Directive (RoHS)Trimmers and/or potentiometers Dip switches

16.3. Capacitorsand Inductors

The following limitations shall beapplied to the use of capacitors:

Only aluminum organic polymer capacitors from high-quality manufacturers are used;
they must be rated 105°CAll capacitors have a predicted life of at least 50,000 hours at
45°Cinlet air temperature, under worst conditions Tantalum capacitorsare forbidden
SMT ceramic capacitors with case size> 1206 are forbidden (size 1206 still allowed when
installed far from PCBedge, and with a correctorientation that minimizesrisks of cracks)
Ceramics material for SMT capacitors must be X7R or better material (COG or NPo type
should beused incritical portions of the design)

Only SMTinductors may be used. The use of through-holeinductorsis disallowed.
16. 4. Component De-Rating

Forall inductors,capacitors and FETs, de-rating analysis should be based on at least 20%
de-rating.
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17. Appendix

17.1. Appendix: Commonly Used Acronyms
This section provides definitions of acronyms used in the system specifications.

ANSI| —American National Standards
Institute

BIOS —basicinput/output system

BMC —baseboard management
controller

CFM —cubic feet per minute
(measure of volume flow rate)

CPLD —complex Programmable
Logic Device

DCMI —Data Center Manageability
Interface

DDR3—doubledata rate type 3

DHCP —dynamic host configuration
protocol

DIMM —dual inlinememory module
DPC-DIMMs per memory channel

DRAM —dynamic random access
memory

ECC —error-correcting code

EEPROM -electrically erasable
programmableread-only memory

EMI —electromagneticinterference
FRU —field replaceable unit

GPI0O —general purpose input
output

I2C —inter-integrated circuit

IPMI —intelligent plattform
managementinterface

LPC —low pincount

MAC —media access control

MTBF —mean time between failures
MUX —multiplexer

NIC —network interface card
00B —out of band

ORv1 —Open Rack Version One
ORv2—-0pen Rack Version Two

OU —Open Compute Rack Unit
(48mmf)

PCB —printed circuitboard

PCle —peripheral component
interconnect express

PCH —platform control hub
POST —power-on self-test

PSU —power supply unit

PWM —pulse-width modulation

PXE —preboot execution
environment

QSFP—Quad small form-factor
pluggable

QSFP28—(?uad small form-factor
pluggableTor4x28Gbps.

RU —rack unit (1.75”)

SAS —serial-attached small
computersystem interface (SCSI)

SATA —serial AT attachment
SCK—serial clock

SDA —serial data signal

SDR —sensor data record
SFP-small form-factorpluggable
SMBUS —systems management bus
TOR —top of rack

TPM —trusted platform module
COM-e: COM express Module
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