Compute Project

Wedge 100C Technical
Specification



REVISION HISTORY

Date

Name Description

January 13,
2017

Cavium Version 0.9x submitted and under official review

Scope

This document outlines the technical specifications for the Wedge 100C Open Switch
Platform submitted to the Open Compute Foundation

Contents
REVISION HISTORY ...ttt ettt ettt sttt ettt ettt ettt e e bt e s bt e s bt e e sab e e e sabeeesabeesabeeesabbe e eenbeeenreas 2
Y ol0] o IO P O O PO PP P PP PRSP UUS PRI 2
CONEENTS et e e e a e e e e e e e e s nan 2
1. OVEBIVIBW ittt e e e e s e et e e e e e e s e s s bbb e e e e e e aeeeeeeeeens 4
1.1 LGNSO ittt re e e 4
1.2 FRATUIES ittt 5
1.4 Wedgel00C SKUS / CONfigUIatioNS ......cceciieeiiiecciiee ettt et ave e eave e 6
2. Wedgel00C MECHANICAI .....uiiiiiiiiiiee et e e e e st e e e e sabee e s e ssbee e e e neees 7
2.1 DImMension REQUINEMENT ... e e e e e e e e e e e e e e e e eeeeeeees 7
2.2 COM-E PCB DiMENSION ...euiiiiiiiiiieiiiiiiiiiiiei ettt e e e e e e e s e 7
2.3 Wedgel00C placement and [ayOUL.......cuuiiiiiiiiiiee et 15
3. V=Yool 010 oY= o o - PSP PPRRRN 17
3.1.  System Airflow or VOIUMETric FIOW......ccoiiiiiiiiiiiiiiiie et 17
3.2.  Operational AMbIient TEMPEIratUIES ....ccciciriieeiiiiiieeeeriiee et e e e e e st e e s s naaeeee s 17
3.3.  ThErmMal IMargin. ..ttt e e et e e e e st e e e s s abteeeesaabaeeessansaeaesanns 17
3.4. Front panel vent design for QSFP28........coooiiiiiiiiiiiiee et e eaee e e 17
3.5.  Separate air channel design for PSU .......ccuuiiiiiiiiiiiee et 18
3.6. Cavium CNX88091 Heat Sink REQUIrEMENTS ....eveeiiiiiiee et 18
3.7. TEMPEIATUIE SENSOIS ..ttt s s e s e e e e e e e e e e eeeaeaaeeeeeeeeeens 18



4.

Wedgel00C Main board EIECtriCal......oiuuiiei it 20

4.1. Cavium CNX8B8091 POrt IMapPiNg .ccceeeeeeurerumriiiiiiiaaeeeeeeeeeeeeeeeeeeereteeeeeeeeeeereseneneneaaaaaaas 20
4.2. Pl BUS.ceiiiiiiiitet et e e e 37
A3, USB DUS ettt ettt et sa e et e s bt e e bt e e e beeaee s 37
4.4, UART CONNECLION ..ttiiiiiiiiiiiiiiiiiiitee ettt e e e e e 38
4.5. OOB Ethernet CoNNECLION . .....ciiiiiiiiiie ettt ettt sttt e st e s esbeee e 39
A8, 120 BUS.uitiiiiieeeitie ettt ettt ettt ettt ettt e et e e bt e b e e s bt e e s bt e e aa bt e e s b e e e e ht e e e abbeeeanteeebabeeenn 40
4.7. SYSTEM CPLD ...ttt e e et ettt ettt ettt ettt e te b e ba e b ebaba e s e e e e e e e e 48
4.8, Fan RACKMON CPLD.....ciiiiiiiiiiiieiiee ettt ettt ettt e st e st e e st e e sbaeesabeeesabeeeas 48
4.9. Fan Card Heartbeat .....c.cuieiuiieiiiieiie ettt s 48
4.10.  CPLD UPEIrade ....eeeeeeieeeeieeieeiiiiet ettt e e e e e e e ettt e e e e e e s e sttt e e e e e e e s s saabbbaeeeeeaeeeeannes 48
A.10. LED ittt et st b et e bt e e e a bt e e sabe e e hbe e s abbeeebtee s e ebeeenn 49
4.12.  ON BOArd POWEI DESIZN ..uuviiieiiiiiieeeiiiiiee e ettt teeeettte e e e sbaeeesssbaeeeesnnteeesennsbaeaeennssees 50
4.13. Voltage Rail control and MONItOr......ccuiiieiiiiiiiee e e 50
4.14. Power seqUENCEr aNd MONITOL ..uuiiiiiiiirieeeeiiiieeeeeisireeeeesbreeeesbeeeeesabeeeeeesreeeeeenssees 52
.15, SYSTEM MESET.. ittt et e et e e e e e et ettt ettt ettt ettt ta bt bt bbbt eeee 53

Rack Monitor and fan control Card ..........ocueieiieiiiiiieiiicee e 54
5.1. 2] Yol [ DI = =Y KOS 54

COM-E CPU MOGUIE ..ttt ettt sttt et bt e st e st eesabeeens 56
6.1.  COM-E CPU Module FEAtUIe LiSt ..c..eeiiiiieeiiieeiiie ettt ettt e 56
6.2.  COM-E BIOCK DI@BIam .....cceeiiuiiiieeiiiiiieeesiiiiee e e e eriivteeessiteeeeesesareeessssaeeessssneeessnssnneesas 57
6.3.  Pin Definition of COM-E CONNECLON ..ccvuieriiiiiiiiieeiiite ettt 58
6.4. PCB STACK-UD 1etteiiiiiiie ettt e et e e e et e e e st e e e s e nbae e e e enraea e s 66

WEAZELOOC POWE ...ttt ettt e e e e ettt e e e e e e e e st bbe e e e eeeeessssannbsbeeeeeeaes 67
7.1. POWET BUAGET. ... ettt e e e e e e e e st e e e e e 67

Wedgel00C FUNCHIONAL......uiiiiiiiiiiie ettt e e e e e e ebre e e e e sbre e e e ennees 68
8.1. COM-E BIOS FEatUure LiSt.....cuiiiiiiiiiiiiiiiiiiiiiiccee et 68
8.2. BIMC FEAtUIE SUPPOIT. e e e e e e e e e e e e e e e e e eeeeeeeeeees 71

Transceivers and CabIES .....ooouiiiiiii e 72
9.1. LOOG OPLICS wevverrrrrunnuuiiaeaee e e e e e e e e e e e et e e e eeeeettttbte b e bbbt s s e s e e e e e e e e e eeeeeeeeeaaaaeeeerennns 72

9.2. LO0G CABIES ettt ettt ettt ettt et e e sabe e e nbeeesnee 72



1.1

1. Overview

The Wedge100C platform is a 1RU ToR platform with 32 QSFP28 ports that can be used for
any combination of 10/25/40/50/100GE interfaces. 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 Wedge100C system uses
Cavium CNX88091 Switch Chip that can support 32 QSFP28 100GE ports.

License

As of January 13, 2017, the following persons or entities have made this Specification available
under the Open Compute Project Hardware License (Permissive) Version 1.0, which is available
at http://opencompute.org/assets/download/01-Contribution-Licenses/OCPHL-Permissive-

v1.0.pdf

Cavium

You can review the signed copies of the Contributor License for this Specification at on the OCP
website which may also include additional parties to those listed above.

Your use of this Specification may be subject to other third party rights. THIS SPECIFICATION IS
PROVIDED "AS IS." The contributors expressly disclaim any warranties (express, implied, or
otherwise), including implied warranties of merchantability, non-infringement, fitness for a
particular purpose, or title, related to the Specification. The entire risk as to implementing or
otherwise using the Specification is assumed by the Specification implementer and user. IN NO
EVENT WILL ANY PARTY BE LIABLE TO ANY OTHER PARTY FOR LOST PROFITS OR ANY FORM OF
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY CHARACTER FROM ANY
CAUSES OF ACTION OF ANY KIND WITH RESPECT TO THIS SPECIFICATION OR ITS GOVERNING
AGREEMENT, WHETHER BASED ON BREACH OF CONTRACT, TORT (INCLUDING NEGLIGENCE), OR
OTHERWISE, AND WHETHER OR NOT THE OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGE.
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1.2 Features

Wedge 100C is a 1RU top of rack switch based on Cavium CNX88091 Switch ASIC. Main
feature list of Wedge 100C is listed below:

*  One Cavium CNX88091 Switch ASIC:
0 32 SERDES block supporting 128x25G SERDES ports
0 32x100G, or 64x50G, or 128x25G
0 PCle Gen2 x4 Lane control interface
* (COMe as CPU module
0 Low SKU
* Network interface
0 32 port of QSFP28 interface

0 Each QSFP28 port can be configured into 1x100G mode, or 2x50G mode, or
4x25G mode, or 1x40G mode, or 4x10G mode.

* Front panel management and debug interface
o 10/100/1000 RJ45 GBE OOB port
0 RJ45 console port
0 Type-AUSB2 port
0 Facebook 14-pin debug connector
* Rack Monitor Interface
0 Rack monitor interface is on rear panel
0 3 RJ45 ports are used for OCP rack V2 rack monitor function
0 1RJ45 portis used for JayBOX GPIO
¢ Fan tray
0 Five 40mmx56mm CR fantray on rear panel

0 Asusedin Wedge 100 switch.

0 PowerOne SPDFCBK-15G
0 PowerOne SPDFCBK-16G
* Two tri-clor System LEDs

* Two system LED on front panel

http://opencompute.org
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1.3 Wedge 100C Block Diagram

1.4 Wedge 100C SKUs / Configurations
Two SKUs are defined for Wedge 100C: Standard 19-in SKU and OpenRack 21-in SKU.

e Standard 19-in SKU: Wedge100C system is powered by hot-pluggable PSU, PSU can be AC
input, or DC (56V)input.

* OpenRack 21-in SKU: Wedge100C system is used in OpenRack V2, and is powered by 12.5V
power bar.

Both standard SKU and OpenRack SKU share the same main board PCB.

6 January 13,2017
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2. Wedge 100C Mechanical

2.1 Dimension Requirement

Wedge100C standard SKU is 1RU 19-in pizza box switch. OpenRack SKU is 1RU 21-in pizza
box, that can be placed on top of OpenRack V2 rack.

2.1.1 Chassis

Feature Name Description Comment

Chassis width 440mm (17.32”) Outer dimension
Chassis depth 507mm (19.97") Outer dimension
Chassis height 44mm (1.732") Outer dimension

Table 1 Standard SKU chassis Dimension

Feature Name Description Comment

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

Table 2 OpenRack SKU Chassis Dimension

2.2 COM-E PCB Dimension

Figure 1 and Figure 2shows the details of the COMe module dimension. The A-side is also
referred as the top side, while the B-side is referred to as the bottom side.

http://opencompute.org
7




AR 00
“%IIlililmiliﬂi&_‘:immﬁlmuﬁ LU T T T T T TR YR

B SUURUHUE o

" wnw
VOUe

i -
1

120A00021

MADE IN TATuAN

Figure 2 COM-E CPU Module Dimension

January 13,2017



Open Compute Project * Wedge 100C Open Switch Platform Specification

2.2.1. PSU

Wedge 100C 19-in SKU use the same PSU as in Wedge 100:
e SPDFCBK-14G : AC input PSU, 750W

e SPDFCBK-15G: DC input PSU, 750W
e SPDFCBK-16G: DCinput PSU, 400W

T
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3 Product must meet Power-One cosmetic standards accordind to UAP 00054
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1. Drawing is for notes and CTF dimensions only. Refer to individual CAD file for 3-D geometry.
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2.2.1.1. PSU output

Output Voltage Current Power Ambient
Input Temperature Model
) @) (W] Range
V1 12 62 750
igXDgg/p -5C ~ 55C SPDFCBK-15G
- VSB 33 3 10
Vi 12 33 400
igXDgg/p -5C ~55C SPDFCBK-16G
~ VSB 33 3 10
V1 12 62 750
120/240Vac -5C ~ 55C SPDFCBK-14G
VSB 33 3 10

http://opencompute.org
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2.2.1.2. PSU output connector

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

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

FIRST C1lCui T
iAo

IA“'

Right-Angle Receptacle
Part Number 2-1926733-5

Figure 3 PSU Output Connector
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2.2.1.3. PSU output signals

Amp per
Pin Signal name 10 Description pin
1 PGND Power ground (return) 25
2 PGND Power ground (return) 25
3 PGND Power ground (return) 25
4 PGND Power ground (return) 25
5 PGND Power ground (return) 25
6 Vi 12V VDC main output 25
7 Vi 12V VDC main output 25
8 Vi 12V VDC main output 25
9 Vi 12V VDC main output 25
10 \Al 12V VDC main output 25
Al VSB Standby positive output (+3.3V)
B1 VSB Standby positive output (+3.3V)
C1 VSB Standby positive output (+3.3V)
D1 VSB Standby positive output (+3.3V)
El VSB Standby positive output (+3.3V)
A2 SGND Signal ground (return)
B2 SGND Signal ground (return)
C2 nc No connect
D2 nc No connect
E2 nc No connect
A3 PSKILL In Power supply Kill (lagging pin), disable
B3 nc No connect
C3 SDA Inout 12C data signal line
D3 V1 SENSE R Main output negative sense
E3 V1 SENSE Main output positive sense
A4 SCL In 12C clock signal line
B4 PSON PSU ON input connect (reference to
C4 SMB ALERT Out SMB alert signal output
D4 [SHARE Current share signal
E4 INPUT OK Out DC input OK signal, Active High
A5 A0 In Address 0
B5 nc No connect
C5 PWOK Out Power OK signal output, Active High

http://opencompute.org
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D5 Al In Address 1

E5 PRESENT L Out Power supply present

Table 3 PSU Output Signals

2.2.1.4. PSU I2C address

PS_A1 and PS_AOQ signals are used to set [2C address of PSU.

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

Figure 4 PowerOne PSU I12C address

On Wedge 100C, in default PS_AO is pull-up, PS_A1 is pull-down, so the PSU I2C should be 0x59 for
MCU, and 0x51 for PSU EEPROM.

12 January 13, 2017
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2.2.2. Fan tray
Wedge 100C reuses the fan tray as used in Wedge 100.

Figure 5 Wedge 100C fan tray

Fantray use Delta Counter-rotating fan GFB0412EHS-DA06

Item Description
Rated voltage 12 VDC
Operating voltage 10.8 ~12.6 VDC
Input current 1.40A, 1.68A Max
Input power 16.80W, Max 20.16W
speed Front 16000, Rear 15400 RPM +/-10%
Max Air flow at zero static 66.824 mmH20, Min 54.127 mmH20
acoustic 64.5 dB-A
Lead Wire Front Fan
Rear Fan

Table 4 Fan Specification

http://opencompute.org
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Figure 6 PQ curve of CR fan GFB0412EHS-DA06
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2.3 Wedge 100C placement and layout

2.3.1. Wedge 100C top view

The following are top view of Wedge 100C.

Figure 7 Wedge 100C top view (subject to change without notice)

http://opencompute.org
15




16

2.3.2. Wedge 100C front panel view

RCICIL N DRI

Figure 8: Wedge 100C front panel view

2.3.3. Wedge 100C rear panel view

Figure 9: Wedge 100C rear panel view

January 13, 2017
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3. Wedge 100C Thermal

3.1. System Airflow or Volumetric Flow

The unit of airflow (or volumetric flow) used for this specification is CFM (cubic feet per
minute). The maximum allowable airflow per Watt in the system must be 0.16 CFM. The
desired airflow per watt is 0.1 CFM or lower in the system at the mean temperature (plus or
minus standard deviation).

3.2. Operational Ambient Temperatures

The minimum and average operational ambient temperatures for Wedge 100C would be
20°C and 25°C, respectively. The maximum operational temperature would be 30°C when
the inlet / outlet of enclosure has less than 50% opening, or 35°C when the inlet / outlet of
enclosure has greater than 50% opening.

3.3. Thermal Margin

The thermal margin is the difference between the maximum theoretical safe temperature
and the actual temperature. The minimum 5% thermal margin in Tjunction / Tcase or both
is allowed for every component on the card. The stabilized / operational target temperature
for every components on the card should be at least 8% below its maximum theoretical safe
temperature.

3.4. Front panel vent design for QSFP28

Figure 10 Front panel vent design for QSFP28

http://opencompute.org
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3.5.

Separate air channel design for PSU

The fan used inside PSU is much 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 be implemented to isolate the air channel as
much as possible.

3.6.

Cavium CNX88091 Heat Sink Requirements

The heatsink could be the following design:

Solder fin design
Alumina base with embedded copper heat-pipe. 4 heat-pipe design is recommended.

Proper heatsink mounting design to avoid tilting of heatsink during shock and
vibration

Should be designed in such a way to dissipate power up to 220Watts

CNX88091 Thermal Spec Max Note
Power dissipation (P) 165

Max Junction temperature (Tj) 110

Max Ambient temperature (Ta) 50

Max calculated thermal resistance 0.20c/w

3.7.

Table 5 Cavium CNX88091 Thermal Specification

Temperature Sensors

Wedge 100C 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 spots are critical for
thermal policy and better to place sensors on the following spots:

Left PSU air inlet on main board.

Right PSU air inlet on main board

The middle point between Front panel and Cavium chip
The middle point between Cavium chip and COMe module
Multiple sensors on fan control board

Additionally, over-temperature thresholds are configurable and 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 can be a TMP75 from Texas Instruments or an equivalent
part from other vendors. Its [2C address can be set to 0x98 to 0x9F. 8 TMP75 temperature
sensors can share one i2¢ bus. 5 TMP75 are used in Wedge 100C.

January 13, 2017
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able 6 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. The I2C alert signal must be used. In some cases,
an over temperature condition may occur which forces Wedge 100C to power-off
immediately. This condition must be logged before shutdown.

http://opencompute.org
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4. Wedge 100C Main board Electrical

4.1.

Wedge 100C gsfp28 ports are numbered in the following sequence.

Cavium CNX88091 Port Mapping

QSFPO

|asFp2

QSFP4

|asFre QSFP8

|asFpio

asFr12  |asepia

QsFP16  |asFPis

asFp20  |asep22

asFP24  |asFr2e

asFp28  |asFr3o

QSFP1

|asFp3

QSFPS

|asre7 QsFPe

|asFpi1

asFP13  |asFpis

asFP17  |asepia

asep21  |ase23

asFp2s  |asep27

asFp29  |asFp3l

Figure 11 QSFP port numbering

The following table shows the Cavium CNX88091 serdes port mapping to external signals.

PIN QSFP QSFP Swapping QSFP
ASIC NUM PIN NAME NET NAME Port CHANNEL | Details connector
U900 | AT2 NW_SD_RX O_N SMA Connection RX CH-1P
U900 | AT1 NW_SD _RX 0_P SMA Connection RX CH-1N
U900 | AV2Z | NW_SD_RX_ 1N P2_RD+ RX CH-2P | (5pp
U900 | AV1 | NW_SD_RX_1_P P2_RD- RX CH-2N | CHANNELS
SWAPPED
U900 | AY2 NW_SD_RX 2 N P4 _RD+ RX CH-4P | WITH IN
U900 | AY1 | NW_SD RX 2P P4 RD- RX CH-4N | THE QUAD
U900 | BB2 | NW_SD_RX 3.N P3_RD- RX CH-3N
U900 | BB1 | NW_SD_RX 3_P P3_RD+ RX CH-3P
QSFP1
U900 | AT6 NW_SD_TX O_N SMA Connection TX CH-1N
U900 | AT5 NW_SD_TX 0_P SMA Connection TX CH-1P ;:20 61\(%ECT0R1
U900 | AV6 | NW_SD_TX 1N P2_TD+ TX CH-2P | 5pp
U900 | AV5 | NW_SD_TX_1_P P2_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | AY6 | NW_SD_TX 2N P4_TD- TX CH-4N | WITH IN
U900 | AY5 | NW_SD_TX 2P P4 _TD+ TX CH-4p | THE QUAD
U900 | BB6 | NW_SD_TX 3.N P3_TD+ TX CH-3P
U900 | BB5 | NW_SD_TX 3_P P3_TD- TX CH-3N
U900 | BD2 | NW_SD_RX 4 N P5_RD+ RX CH-1P | (5pp
QSFPO
U900 | BD1 | NW_SD RX 4 P P5_RD- RX CH-1N | CHANNELS
20 January 13, 2017
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U900 | BF2 NW_SD_RX 5_N P6_RD+
U900 | BF1 NW_SD_RX 5_P P6_RD-
U900 | BH2 NW_SD_RX_6_N P8_RD+
U900 | BH1 NW_SD_RX 6_P P8_RD-
U900 | BK2 NW_SD_RX_7 N P7_RD-
U900 | BK1 NW_SD_RX 7_P P7_RD+
U900 | BD6 NW_SD_TX 4 N P5_TD+
U900 | BD5 NW_SD_TX 4 P P5_TD-
U900 | BF6 NW_SD_TX 5_N P6_TD+
U900 | BF5 NW_SD_TX 5_P P6_TD-
U900 | BH6 NW_SD_TX 6_N P8_TD-
U900 | BH5 NW_SD_TX 6_P P8_TD+
U900 | BK6 NW_SD_TX 7_N P7_TD+
U900 | BK5 NW_SD_TX 7_P P7_TD-

U900 | BN5 NW_SD_RX 8 N P13_RD+
U900 | BP5 NW_SD_RX 8 P P13_RD-
U900 | BN7 NW_SD_RX 9 N P14_RD+
U900 | BP7 NW_SD_RX 9_P P14 _RD-
U900 | BN9 NW_SD_RX 10_N P16_RD+
U900 | BP9 NW_SD_RX 10_P P16_RD-
U900 | BN11 | NW_SD RX 11 N P15_RD-
U900 | BP11 | NW_SD RX 11 P P15_RD+
U900 | BC9 NW_SD_TX 8 N P13_TD+
U900 | BD9 NW_SD_TX 8_P P13 _TD-
U900 | BC11 | NW_SD TX 9 N P14 _TD-
U900 | BD11 | NW_SD_TX 9_P P14_TD+
U900 | BC13 | NW_SD_TX_10_N P16_TD-
U900 | BD13 | NW_SD_TX 10_P P16_TD+
U900 | BC15 | NW_SD_TX 11 N P15_TD+
U900 | BD15 | NW_SD_TX 11 P P15_TD-
U900 | BK9 NW_SD_RX 12_N P9_RD-
U900 | BL9 NW_SD_RX 12_P P9_RD+
U900 | BK11 | NW_SD RX 13 N P10_RD-

QSFP2

QSFP3

RX CH-2P

RX CH-2N

RX CH-4P

RX CH-4N

RX CH-3N

RX CH-3P

SWAPPED
WITH IN
THE QUAD

TX CH-1P

TX CH-1N

TX CH-2P

TX CH-2N

TX CH-4N

TX CH-4P

TX CH-3P

TX CH-3N

RX CH-1P

RX CH-1N

RX CH-2P

RX CH-2N

RX CH-4P

RX CH-4N

RX CH-3N

RX CH-3P

QSFP
CHANNELS
SWAPPED
WITH IN

THE QUAD

QSFP
CHANNELS
SWAPPED
WITH IN

THE QUAD

TX CH-1P

TX CH-1N

TX CH-2N

TX CH-2P

TX CH-4N

TX CH-4P

TX CH-3P

TX CH-3N

RX CH-1N

RX CH-1P

RX CH-2N

QSFP
CHANNELS
SWAPPED
WITH IN

THE QUAD

QSFP
CHANNELS
SWAPPED
WITH IN

http://opencompute.org
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THE QUAD

U900 | BL11 | NW_SD_RX_13_P | P10_RD+ RX CH-2P

U900 | BK13 | NW_SD_RX_14.N | P12_RD- RX CH-4N

U900 | BL13 | NW_SD_RX_14_P | P12_RD+ RX CH-4P

U900 | BK15 | NW_SD_RX_15.N | P11_RD+ RX CH-3P

U900 | BL15 | NW_SD_RX_15_P | P11_RD- RX CH-3N

U900 | BF9 | NW.SD_TX_12.N | P9_TD+ TX CH-1P

U900 | BG9 | NW.SD_TX_12.P | P9_TD- TX CH-1N

U900 | BF11 | NW_SD_TX_13_.N | P10_TD+ TX CH-2P | (opp

U900 | BG11 | NW.SD_TX_13_P | P10_TD- TX CH-2N | CHANNELS
SWAPPED

U900 | BF13 | NW_SD_TX_14 N | P12_TD+ TX CH-4P | WITH IN

U900 | BG13 | NW.SD_TX_14.P | P12_TD- TX CH-4N | THE QUAD

U900 | BF15 | NW_SD_TX_15.N | P11_TD- TX CH-3N

U900 | BG15 | NW_SD_TX_15_P | P11_TD+ TX CH-3P

U900 | BN13 | NW_SD_RX_16_ N | P17_RD- RX CH-1N

U900 | BP13 | NW_SD_RX_16_P | P17_RD+ RX CH-1P

U900 | BN15 | NW_SD_RX_17.N | P18_RD- RX CH-2N | ogpp

U900 | BP15 | NW.SD_RX_17.P | P18_RD+ RX CH-2P | CHANNELS
SWAPPED

U900 | BN17 | NW_SD_RX_18_.N | P20_RD- RX CH-4N | WITH IN

U900 | BP17 | NW_SD_RX_18_P | P20_RD+ RX CH-4p | THE QUAD

U900 | BN19 | NW_SD_RX_19.N | P19_RD- RX CH-3N

U900 | BP19 | NW_SD_RX_19 P | P19_RD+ RX CH-3P

U900 | BF17 | NW_SD_TX_16 N | P17_TD- QSEPS TX CH-1N

U900 | BG17 | NW_SD_TX_16_P | P17_TD+ TX CH-1P

U900 | BF19 | NW_SD_TX_17.N | P18_TD- TX CH-2N | oopp

U900 | BG19 | NW_SD_TX_17_P | P18_TD+ TX CH-2P | CHANNELS
SWAPPED

U900 | BF21 | NW_SD_TX_18 N | P20_TD- TX CH-4N | WITH IN

U900 | BG21 | NW_SD_TX_18_P | P20_TD+ TX CH-4p | THE QUAD

U900 | BF23 | NW_SD_TX_19.N | P19_TD- TX CH-3N

U900 | BG23 | NW_SD_TX_19_P | P19_TD+ TX CH-3P

U900 | BK17 | NW_SD_RX_20_.N | P21_RD- RX CH-1N | QSFP

U900 | BL17 | NW_SD_RX_20_P | P21_RD+ QSFP4 | RX CH-1P gé‘&gi?

U900 | BK19 | NW_SD_RX_21_N | P22_RD- RX CH-2N | WITH IN
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U900 | BL19 | NW_SD RX 21 P | P22_RD+ RX cH-2p | |HEQUAD
U900 | BK21 | NW_SD RX 22 N | P24_RD- RX CH-4N
U900 | BL21 | NW_SD RX 22 P | P24 _RD+ RX CH-4P
U900 | BK23 | NW_SD RX 23 N | P23_RD- RX CH-3N
U900 | BL23 | NW_SD RX 23 P | P23_RD+ RX CH-3P
U900 | BF25 | NW_SD TX 20 N | P21_TD- TX CH-1N
U900 | BG25 | NW.SD_TX_ 20 P | P21_TD+ TX CH-1P
U900 | BF27 | NW_.SD TX 21 N | P22_TD- TX CH-2N | gpp
U900 | BG27 | NW.SD_TX 21 P | P22_TD+ TX CH-2P | CHANNELS
SWAPPED
U900 | BF29 | NW_SD TX 22 N | P24_TD- TX CH-4N | WITH IN
U900 | BG29 | NW_SD_TX 22 P | P24 _TD+ TX CH-4p | THE QUAD
U900 | BF31 | NW_SD TX 23 N | P23_TD- TX CH-3N
U900 | BG31 | NW.SD_TX 23 P | P23_TD+ TX CH-3P
U900 | BN21 | NW_SD RX 24 N | P25_RD- RX CH-1N
U900 | BP21 | NW_SD RX 24 P | P25_RD+ RX CH-1P
U900 | BN23 | NW_SD RX 25 N | P26_RD- RX CH-2N | ogpp
U900 | BP23 | NW_SD RX 25 P | P26_RD+ RX CH-2P | CHANNELS
SWAPPED
U900 | BN25 | NW_SD _RX 26_N P28_RD- RX CH-4N | WITH IN
U900 | BP25 | NW_SD_RX 26 P | P28 RD+ RX CH-4p | THE QUAD
U900 | BN27 | NW_SD RX 27 N | P27_RD- RX CH-3N
U900 | BP27 | NW_SD RX 27 P | P27_RD+ RX CH-3P
QSFP7
U900 | BC17 | NW.SD_TX 24 N | P25_TD+ TX CH-1P
U900 | BD17 | NW_SD _TX 24 P | P25_TD- TX CH-1N
U900 | BC19 | NW_SD TX 25 N | P26_TD- TX CH-2N | ospp
U900 | BD19 | NW_SD_TX 25 P | P26_TD+ TX CH-2p | CHANNELS
SWAPPED
U900 | BC21 | NW_SD TX 26 N | P28_TD- TX CH-4N | WITH IN
U900 | BD21 | NW_SD_TX 26 P | P28_TD+ TX CH-4p | THE QUAD
U900 | BC23 | NW_SD_TX 27 N | P27_TD- TX CH-3N
U900 | BD23 | NW.SD_TX 27 P | P27_TD+ TX CH-3P
U900 | BK25 | NW_SD RX 28 N | P30_RD- RX CH-2N | gpp
U900 | BL25 | NW_SD RX 28 P | P30_RD+ RX CH-2p | CHANNELS
QSFP6 SWAPPED
U900 | BK27 | NW_SD_RX 29 N P29 _RD- RX CH-IN | WiITH IN
U900 | BL27 | NW._SD RX_ 29 P | P29 RD+ RX cH-1p | THE QUAD
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U900 | BK29 | NW_SD_RX 30N | P32_RD- RX CH-4N
U900 | BL29 | NW_SD RX 30_P | P32_RD+ RX CH-4P
U900 | BK31 | NW.SD RX 31 N | P31_RD- RX CH-3N
U900 | BL31 | NW.SD RX 31 P | P31_RD+ RX CH-3P
U900 | BF33 | NW.SD_TX 28 N | P30_TD- TX CH-2N
U900 | BG33 | NW.SD_TX 28 P | P30_TD+ TX CH-2P
U900 | BF35 | NW.SD_TX 29 N | P29_TD- TX CH-IN | oopp
U900 | BG35 | NW.SD_TX 29 P | P29 _TD+ TX CH-1P | CHANNELS
SWAPPED
U900 | BF37 | NW.SD_TX 30 N | P32_TD- TX CH-4N | WITH IN
U900 | BG37 | NW_SD_TX 30 P | P32_TD+ TX CH-4p | THE QUAD
U900 | BF39 | NW.SD_TX 31N | P31_TD- TX CH-3N
U900 | BG39 | NW.SD_TX 31 P | P31_TD+ TX CH-3P
U900 | BN29 | NW_SD_RX 32.N | P33_RD- RX CH-1N
U900 | BP29 | NW._SD RX 32 P | P33 _RD+ RX CH-1P
U900 | BN31 | NW_SD_RX 33_.N | P34 RD- RX CH-2N | gpp
U900 | BP31 | NW_SD RX 33 P | P34 RD+ RX CH-2p | CHANNELS
SWAPPED
U900 | BN33 | NW.SD RX 34 N | P36_RD- RX CH-4N | WITH IN
U900 | BP33 | NW_SD_RX 34 P | P36 _RD+ RX CH-4p | THE QUAD
U900 | BN35 | NW_SD_RX 35N | P35_RD- RX CH-3N
U900 | BP35 | NW._SD RX 35 P | P35 RD+ RX CH-3P
QSFP9
U900 | BC25 | NW_SD_TX_ 32N | P33_TD- TX CH-1N
U900 | BD25 | NW.SD_TX 32_P | P33_TD+ TX CH-1P
U900 | BC27 | NW_SD_TX_33_.N | P34_TD- TX CH-2N | oopp
U900 | BD27 | NW.SD_TX 33_P | P34 TD+ TX CH-2p | CHANNELS
SWAPPED
U900 | BC29 | NW.SD_TX 34 N | P36_TD- TX CH-4N | WITH IN
U900 | BD29 | NW. SD TX 34 P | P36_TD+ TX CH-4p | THE QUAD
U900 | BC31 | NW_SD_TX 35N | P35_TD- TX CH-3N
U900 | BD31 | NW.SD_TX 35 P | P35_TD+ TX CH-3P
U900 | BK33 | NW._SD_RX 36 N | P37_RD- RX CH-IN | gpp
U900 | BL33 | NW_SD RX 36 P | P37_RD+ RX CH-1P | CHANNELS
QSFP8 SWAPPED
U900 | BK35 | NW._SD RX 37.N | P38_RD- RX CH-2N | WITH IN
U900 | BL35 | NW_SD_RX 37.P | P38 RD+ RX CH-2p | THE QUAD
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U900 | BK37 | NW_SD_RX 38 N | P40_RD- RX CH-4N
U900 | BL37 | NW._SD_ RX 38 P | P40 RD+ RX CH-4P
U900 | BK39 | NW.SD RX 39 N | P39 RD+ RX CH-3P
U900 | BL39 | NW.SD_ RX 39 P | P39 RD- RX CH-3N
U900 | BC33 | NW.SD_TX 36 N | P37_TD- TX CH-1N
U900 | BD33 | NW.SD_TX 36 P | P37_TD+ TX CH-1P
U900 | BC35 | NW.SD_TX 37 N | P38_TD- TX CH-2N | oopp
U900 | BD35 | NW.SD_TX 37 P | P38_TD+ TX CH-2p | CHANNELS
SWAPPED
U900 | BC37 NW_SD_TX 38_N P40_TD- TX CH-4N | WITH IN
U900 | BD37 | NW_SD TX_38 P | P40_TD+ TX CH-4p | THE QUAD
U900 | BC39 | NW.SD_TX 39 N | P39_TD- TX CH-3N
U900 | BD39 | NW.SD_TX 39 P | P39 _TD+ TX CH-3P
U900 | BN37 | NW._SD_ RX 40 N | P45 RD+ RX CH-1P
U900 | BP37 | NW_SD_RX 40_ P | P45_RD- RX CH-1N
U900 | BN39 | NW.SD RX 41 N | P46 RD+ RX CH-2P | (qpp
U900 | BP39 | NW.SD_RX 41 P | P46_RD- RX CH-2N | CHANNELS
SWAPPED
U900 | BN41 | NW_SD_RX 42_N P48_RD+ RX CH-4P | WITH IN
U900 | BP41 | NW_SD RX 42 P | P48_RD- RX CH-4N | THE QUAD
U900 | BN43 | NW_SD_RX 43N | P47_RD- RX CH-3N
U900 | BP43 | NW_SD RX 43 P | P47 RD+ RX CH-3P
QSFP10
U900 | BF41 | NW_SD_TX 40 N | P45 _TD+ TX CH-1P
U900 | BG41 | NW_SD_TX 40 P | P45_TD- TX CH-1N
U900 | BF43 | NW.SD_TX 41 N | P46_TD+ TX CH-2P | gpp
U900 | BG43 | NW.SD_TX 41 P | P46_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | BC41 NW_SD_TX 42 N P48_TD- TX CH-4N | WiITH IN
U900 | BD41 | NW. SD TX 42 P | P48_TD+ TX CH-4p | THE QUAD
U900 | BC43 | NW._SD_TX 43N | P47_TD+ TX CH-3P
U900 | BD43 | NW_SD_TX 43P | P47_TD- TX CH-3N
U900 | BL50 | NW_SD RX 44 N | P41 _RD+ RX CH-1P
SFP
U9 BL51 | NW._SD RX 44 P | P41_RD- RX CH- Q
00 5 SD_RX 44 - CH-IN | -HANNELS
U900 | BJ50 | NW_SD_RX 45N | P42_RD- QSFP11 | RX CH-2N | SWAPPED
WITH IN
U900 | BJ51 | NW_SD_RX 45 P | P42_RD+ RX CH-2P | rpe ouap
U900 | BG50 | NW_SD_RX 46 N | P44 RD- RX CH-4N
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U900 | BG51 | NW_SD_RX 46_P | P44 _RD+ RX CH-4P
U900 | BE50 | NW_SD RX 47 N | P43 RD+ RX CH-3P
U900 | BE51 | NW_SD RX 47 P | P43_RD- RX CH-3N
U900 | BL46 | NW_SD_TX 44 N | P41_TD- TX CH-1N
U900 | BL47 | NW.SD_TX 44 P | P41_TD+ TX CH-1P
U900 | BJ46 | NW_SD_TX 45N | P42_TD+ TX CH-2P | oopp
U900 | BJj47 | NW_SD_TX_45_P | P42_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | BG46 | NW_SD _TX 46_N P44 _TD- TX CH-4N | WITH IN
U900 | BG47 | NW_SD TX 46 P | P44 _TD+ TX CH-4p | THE QUAD
U900 | BE46 | NW.SD_TX 47 N | P43_TD+ TX CH-3P
U900 | BE47 | NW_SD_TX 47 P | P43_TD- TX CH-3N
U900 | BL53 | NW_.SD RX 48 N | P53_RD+ RX CH-1P
U900 | BL54 | NW_SD_RX 48 P | P53_RD- RX CH-1N
U900 | BJ53 | NW_SD_RX 49 N | P54_RD+ RX CH-2P | gpp
U900 | BJ54 | NW_SD_RX 49 P | P54 _RD- RX CH-2N | CHANNELS
SWAPPED
U900 | BG53 | NW_SD_RX 50_N P56_RD+ RX CH-4P | WITH IN
U900 | BG54 | NW_SD_RX 50_P | P56_RD- RX CH-4N | THE QUAD
U900 | BE53 | NW_SD RX 51 N | P55_RD- RX CH-3N
U900 | BE54 | NW.SD RX 51 P | P55 RD+ RX CH-3P
QSFP12
U900 | BC46 | NW_SD_TX 48 N | P53_TD+ TX CH-1P
U900 | BC47 | NW_SD_TX 48 P | P53_TD- TX CH-1N
U900 | BA46 | NW.SD_TX 49 N | P54 _TD+ TX CH-2P | oopp
U900 | BA47 | NW.SD_.TX 49 P | P54_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | AW46 | NW_SD_TX 50 N P56_TD- TX CH-4N | WITH IN
U900 | AW47 | NW_SD_TX 50 P | P56_TD+ TX CH-4p | THE QUAD
U900 | AU46 | NW.SD_TX 51 N | P55_TD+ TX CH-3P
U900 | AU47 | NW.SD_TX 51 P | P55_TD- TX CH-3N
U900 | BC50 | NW_SD_RX 52 N | P49_RD- RX CH-1N
SFP
900 | BC51 | NW_SD_RX.52.P | P49 RD ap | Q
U900 | BC5 SD_RX_52_ RD+ RXCH-1P | S0 o oo
U900 | BA50 | NW_SD RX 53_.N | P50_RD- QSFP13 | RX CH-2N | SWAPPED
WITH IN
U900 | BA51 | NW_SD_RX 53_.P | P50_RD+ RX CH-2P | rye ouap
U900 | AW50 | NW_SD_ RX 54 N | P52_RD- RX CH-4N
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U900 | AW51 | NW_SD RX 54 P | P52 _RD+ RX CH-4P
U900 | AUS0 | NW_SD_RX 55N | P51_RD+ RX CH-3P
U900 | AU51 | NW_SD_RX 55 P | P51_RD- RX CH-3N
U900 | BA43 | NW_SD_TX 52N | P49_TD- TX CH-1N
U900 | BA44 | NW_SD_TX 52 P | P49 _TD+ TX CH-1P
U900 | AW43 | NW_SD_TX 53N | P50_TD+ TX CH-2P | oopp
U900 | AW44 | NW_SD_TX 53 P | P50_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | AU43 | NW_SD_TX 54 N P52_TD- TX CH-4N | WITH IN
U900 | AU44 | NW. SD TX 54 P | P52_TD+ TX CH-4p | THE QUAD
U900 | AR46 | NW_SD_TX 55N | P51_TD+ TX CH-3P
U900 | AR47 | NW_SD_TX 55 P | P51_TD- TX CH-3N
U900 | BC53 | NW_SD_RX 56_N | P61_RD+ RX CH-1P
U900 | BC54 | NW_SD_RX 56 P | P61_RD- RX CH-1N
U900 | BA53 | NW.SD RX 57.N | P62_RD+ RX CH-2P | (qpp
U900 | BA54 | NW_SD_RX 57 P | P62_RD- RX CH-2N | CHANNELS
SWAPPED
U900 | AW53 | NW_SD_RX 58_N P64_RD+ RX CH-4P | WITH IN
U900 | AW54 | NW_SD RX 58 P | P64_RD- RX CH-4N | THE QUAD
U900 | AU53 | NW_SD_ RX 59 N | P63_RD- RX CH-3N
U900 | AU54 | NW.SD RX 59 P | P63 _RD+ RX CH-3P
QSFP14
U900 | AN46 | NW.SD_TX 56 N | P61_TD+ TX CH-1P
U900 | AN47 | NW_SD_TX 56 P | P61_TD- TX CH-1N
U900 | AL46 | NW.SD_TX 57 N | P62_TD+ TX CH-2P | gpp
U900 | AL47 | NW_SD_TX 57 P | P62_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | AJ46 NW_SD_TX 58 N P64 _TD- TX CH-4N | WITH IN
U900 | AJ47 | NW.SD_TX 58 P | P64_TD+ TX CH-4p | THE QUAD
U900 | AF46 | NW.SD_TX 59 N | P63_TD+ TX CH-3P
U900 | AF47 | NW.SD_TX 59 P | P63_TD- TX CH-3N
U900 | AR53 | NW_SD RX 60N | P57 RD+ RX CH-1P
U900 | AR54 | NW_SD_RX 60 P | P57_RD- RX CH-IN | oopp
U900 | AN53 | NW_SD_RX_61_N | P58 RD+ RX CH-2P | CHANNELS
QSFP15 SWAPPED
U900 | AN54 | NW_SD RX 61_P P58_RD- RX CH-2N | WITH IN
U900 | AL53 | NW_SD_RX 62 N | P60_RD+ RX CH-4p | THE QUAD
U900 | AL54 | NW_SD_RX 62_P | P60_RD- RX CH-4N
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U900 | AJ53 | NW_SD_RX_63_.N | P59_RD- RX CH-3N
U900 | AJ54 | NW_SD_RX_63_P | P59_RD+ RX CH-3P
U900 | AJ49 | NW_SD_TX_60_N | P57_TD- TX CH-1N
U900 | AJ50 | NW_SD_TX_60_P | P57_TD+ TX CH-1P
U900 | AF49 | NW.SD _TX_ 61 N | P58 _TD+ TX CH-2P | gpp
U900 | AF50 | NW_SD_TX 61 P | P58_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | AD49 | NW_SD TX 62 N | P60_TD- TX CH-4N | WITH IN
U900 | AD50 | NW_SD_TX 62 P | P60 _TD+ TX CH-4p | THE QUAD
U900 | AB49 | NW_SD_TX_63 N | P59 TD+ TX CH-3P
U900 | AB50 | NW_SD TX_ 63 P | P59 _TD- TX CH-3N
U900 | ES NW_SD_RX_64 N | P73_RD- RX CH-1N
U900 | D8 NW _SD_RX_64 P | P73_RD+ RX CH-1P
U900 | E6 NW_SD_RX_65 N | P74 RD- RX CH-2N | o5pp
U900 | D6 NW_SD RX 65 P | P74 RD+ RX CH-2P | CHANNELS
SWAPPED
U900 | E4 NW _SD_RX_66 N | P76_RD- RX CH-4N | WITH IN
U900 | D4 NW_SD_RX 66 P | P76 _RD+ RX CH-4p | THE QUAD
U900 | E2 NW _SD_RX_67 N | P75_RD+ RX CH-3P
U900 | D2 NW _SD_RX_67_P | P75_RD- RX CH-3N
QSFP31
U900 | P2 NW _SD_TX 64 N | P73_TD+ TX CH-1P
U900 | P1 NW _SD_TX_64 P | P73_TD- TX CH-1N
U900 | T2 NW _SD_TX_65 N | P74 TD- TX CH-2N | gpp
U900 | T1 NW_SD_TX 65 P | P74 TD+ TX CH-2P | CHANNELS | CONNECTORS
SWAPPED | J3000
U900 | P5 NW _SD_TX 66 N | P76_TD+ TX CH-4P | WITH IN
U900 | P4 NW_SD_TX 66_P | P76_TD- TX CH-4N | THE QUAD
U900 | T5 NW _SD_TX_ 67 N | P75_TD- TX CH-3N
U900 | T4 NW _SD_TX 67 P | P75_TD+ TX CH-3P
U900 | B10 | NW.SD RX 68 N | P77_RD+ RX CH-1P
U900 | A10 | NW_SD RX 68 P | P77_RD- RX CH-IN | o5pp
U900 | BS NW_SD RX 69 N | P78_RD+ RX CH-2P | CHANNELS
QSFP30 SWAPPED
U900 | A8 NW_SD_RX_69_P P78_RD- RX CH-2N | WITH IN
U900 | B6 NW_SD_RX 70 N | P80_RD+ RX CH-4p | THE QUAD
U900 | A6 NW_SD_RX_70_P | P80_RD- RX CH-4N
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QSFP29

QSFP28

RX CH-3N

RX CH-3P

TX CH-1P

TX CH-1N

TX CH-2P

TX CH-2N

TX CH-4N

TX CH-4P

TX CH-3P

TX CH-3N

RX CH-1N

RX CH-1P

RX CH-2N

RX CH-2P

RX CH-4N

RX CH-4P

RX CH-3P

RX CH-3N

QSFP
CHANNELS
SWAPPED
WITH IN

THE QUAD

QSFP
CHANNELS
SWAPPED
WITH IN

THE QUAD

TX CH-1N

TX CH-1P

TX CH-2P

TX CH-2N

TX CH-4N

TX CH-4P

TX CH-3P

TX CH-3N

RX CH-1P

RX CH-1N

RX CH-2P

RX CH-2N

RX CH-4P

RX CH-4N

RX CH-3N

U900 | B4 NW_SD_RX 71 N P79_RD-
U900 | A4 NW_SD_RX 71 P P79_RD+
U900 | M8 NW_SD_TX 68_N P77_TD+
U900 | L8 NW_SD_TX 68_P P77_TD-
U900 | M6 NW_SD_TX 69_N P78_TD+
U900 | Lé NW_SD_TX 69_P P78_TD-
U900 | M4 NW_SD_TX 70_N P80_TD-
U900 | L4 NW_SD_TX 70_P P80_TD+
U900 | M2 NW_SD_TX 71N P79_TD+
U900 | L2 NW_SD_TX 71_P P79_TD-
U900 | E16 NW_SD_RX 72_N P65_RD-
U900 | D16 NW_SD_RX 72_P P65_RD+
U900 | E14 NW_SD_RX 73_N P66_RD-
U900 | D14 NW_SD_RX_73_P P66_RD+
U900 | E12 NW_SD_RX 74 N P68_RD-
U900 | D12 NW_SD_RX_74_P P68_RD+
U900 | E10 NW_SD_RX_75_N P67_RD+
U900 | D10 NW_SD_RX_75_P P67_RD-
U900 | J8 NW_SD_TX 72 N P65_TD-
U900 | H8 NW_SD_TX 72 _P P65_TD+
U900 | J6 NW_SD_TX 73_N P66_TD+
U900 | H6 NW_SD_TX 73_P P66_TD-
U900 | J4 NW_SD_TX 74 N P68 _TD-
U900 | H4 NW_SD_TX 74 P P68_TD+
U900 | J2 NW_SD_TX_75_N P67_TD+
U900 | H2 NW_SD_TX_ 75_P P67_TD-
e e e —
U900 | B18 NW_SD_RX 76_N P69_RD+
U900 | A18 NW_SD_RX_76_P P69_RD-
U900 | B16 NW_SD_RX 77_N P70_RD+
U900 | Al16 NW_SD_RX 77_P P70_RD-
U900 | B14 NW_SD_RX 78_N P72_RD+
U900 | A14 NW_SD_RX_78_P P72_RD-
U900 | B12 NW_SD_RX 79_N P71 _RD-

QSFP
CHANNELS
SWAPPED
WITH IN

THE QUAD

QSFP
CHANNELS
SWAPPED
WITH IN

THE QUAD
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U900 | A12 | NW.SD RX 79 P | P71_RD+ RX CH-3P
U900 | M16 | NW.SD_TX 76 N | P69 _TD+ TX CH-1P
U900 | L16 NW_SD TX 76 P | P69_TD- TX CH-1N
U900 | M14 | NW.SD_TX 77 N | P70_TD+ TX CH-2P | oqpp
U900 | L14 NW_SD_TX 77 P | P70_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | M12 | NW.SD_TX 78 N | P72_TD- TX CH-4N | WITH IN
U900 | L12 | NW.SD_TX 78 P | P72_TD+ TX CH-4p | THE QUAD
U900 | M10 | NW.SD_TX 79 N | P71_TD+ TX CH-3P
U900 | L10 NW_SD TX 79 P | P71_TD- TX CH-3N
U900 | E24 | NW_SD_RX 80N | P89 _RD- RX CH-1N
U900 | D24 | NW.SD_RX 80_P | P89 RD+ RX CH-1P
U900 | E22 NW_SD RX 81 N | P90 _RD- RX CH-2N | ogpp
U900 | D22 NW_SD RX 81 P | P90_RD+ RX CH-2P | CHANNELS
SWAPPED
U900 | E20 NW_SD _RX 82 N P92_RD- RX CH-4N | WITH IN
U900 | D20 | NW_SD_RX 82 P | P92 RD+ RX CH-4p | THE QUAD
U900 | E18 | NW.SD RX 83 N | P91 RD+ RX CH-3P
U900 | D18 | NW_SD_RX 83_P | P91_RD- RX CH-3N
QSFP27
U900 | J16 NW_SD TX 80N | P89 _TD- TX CH-1N
U900 | H16 | NW._SD_TX 80 P | P89 TD+ TX CH-1P
U900 | J14 NW_SD TX 81 N | P90 _TD+ TX CH-2P | oopp
U900 | H14 | NW_SD_TX 81 P | P90_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | J12 NW_SD TX 82 N | P92_TD- TX CH-4N | WITH IN
U900 | H12 | NW.SD_TX 82 P | P92 TD+ TX CH-4p | THE QUAD
U900 | J10 NW_SD TX 83 N | P91_TD+ TX CH-3P
U900 | H10 | NW_SD_TX 83 P | P91_TD- TX CH-3N
U900 | B26 | NW.SD RX 84 N | P93 RD+ RX CH-1P
U900 | A26 | NW.SD_RX 84 P | P93_RD- RX CH-1N
SFP
U900 | B24 | NW.SD_ RX 85 N | P94 _RD RX cH-2P | &
SLALL A o CHANNELS
U900 | A24 | NW.SD_RX 85 P | P94 _RD- QSFP26 | RX CH-2N | SWAPPED
WITH IN
U900 | B22 | NW.SD RX 86 N | P96 RD+ RX CH-4P | rye ouap
U900 | A22 | NW.SD_RX 86 P | P96_RD- RX CH-4N
U900 | B20 | NW._SD_RX 87 N | P95_RD- RX CH-3N
30 January 13, 2017




Open Compute Project * Wedge 100C Open Switch Platform Specification

U900 | A20 | NW_SD_RX 87 P | P95 RD+ RX CH-3P
U900 | M24 | NW.SD_TX 84 N | P93 _TD+ TX CH-1P
U900 | L24 | NW.SD_TX 84 P | P93_TD- TX CH-1N
U900 | M22 | NW.SD_TX 85N | P94 TD+ TX CH-2P | ogpp
U900 | L22 NW_SD_TX 85 P | P94_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | M20 | NW_SD_TX 86 N | P96 _TD- TX CH-4N | WITH IN
U900 | L20 | NW.SD TX 86 P | P96_TD+ TX CH-4p | THE QUAD
U900 | M18 | NW_SD_TX 87 N | P95 TD+ TX CH-3P
U900 | L18 | NW.SD_TX 87 P | P95_TD- TX CH-3N
U900 | E32 | NW_SD_RX 88 N | P81 _RD- RX CH-1N
U900 | D32 | NW_SD_RX 88 P | P81 _RD+ RX CH-1P
U900 | E30 | NW_SD_RX 89 N | P82 RD- RX CH-2N | ogpp
U900 | D30 | NW_SD RX 89 P | P82 RD+ RX CH-2P | CHANNELS
SWAPPED
U900 | E28 | NW_SD_RX 90 N | P84 RD- RX CH-4N | WITH IN
U900 | D28 | NW_SD_RX 90 P | P84 RD+ RX CH-4p | THE QUAD
U900 | E26 | NW_SD_RX 91 N | P83_RD+ RX CH-3P
U900 | D26 | NW_SD_RX 91 P | P83 RD- RX CH-3N
QSFP25
U900 | J24 NW_SD_TX 88 N | P81_TD- TX CH-1N
U900 | H24 | NW_SD_TX 88 P | P81 _TD+ TX CH-1P
U900 | J22 NW _SD_TX 89 N | P82_TD+ TX CH-2P | ogpp
U900 | H22 | NW.SD_TX 89 P | P82_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | J20 NW_SD_TX 90N | P84 _TD- TX CH-4N | WITH IN
U900 | H20 | NW._SD_TX 90 P | P84 TD+ TX CH-4p | THE QUAD
U900 | J18 NW SD_ TX 91 N | P83_TD+ TX CH-3P
U900 | H18 | NW_SD_TX 91 P | P83_TD- TX CH-3N
U900 | B34 | NW_SD_RX 92 N | P85 RD+ RX CH-1P
U900 | A34 | NW_SD_RX 92 P | P85 RD- RX CH-1N
U900 | B32 | NW_SD_RX 93 N | P86 RD+ RX CH-2P | ogpp
U900 | A32 NW_SD_RX 93 P | P86_RD- RX CH-2N | CHANNELS
QSFP24 SWAPPED
U900 | B30 | NW_SD_RX 94 N | P88 RD+ RX CH-4P | WiTH IN
U900 | A30 | NW_SD_RX 94 P | P88 _RD- RX CH-4N | THE QUAD
U900 | B28 | NW_SD_RX 95 N | P87_RD- RX CH-3N
U900 | A28 | NW_SD_RX 95 P | P87 _RD+ RX CH-3P

http://opencompute.org
31




U900 | M32 | NW.SD_TX 92N | P85 _TD+ TX CH-1P
U900 | L32 NW_SD TX 92 P | P85_TD- TX CH-1N
U900 | M30 | NW.SD_TX 93N | P86_TD+ TX CH-2P | oopp
U900 | L30 NW_SD_TX 93 P | P86_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | M28 | NW.SD_TX 94 N | P88_TD- TX CH-4N | WITH IN
U900 | L28 | NW.SD_TX 94 P | P88 TD+ TX CH-4p | THE QUAD
U900 | M26 | NW.SD_TX 95N | P87_TD+ TX CH-3P
U900 | L26 NW_SD TX 95 P | P87_TD- TX CH-3N
U900 | E40 NW_SD RX 96 N | P105_RD- RX CH-1N
U900 | D40 | NW._SD_RX 96 P | P105_RD+ RX CH-1P
U900 | E38 | NW.SD_RX 97 N | P106_RD- RX CH-2N | oopp
U900 | D38 | NW.SD RX 97 P | P106_RD+ RX CH-2p | CHANNELS
SWAPPED
U900 | E36 NW_SD_RX 98 N P108_RD- RX CH-4N | WITH IN
U900 | D36 | NW_SD_RX 98 P | P108_RD+ RX CH-4p | THE QUAD
U900 | E34 | NW.SD RX99 N | P107_RD+ RX CH-3P
U900 | D34 | NW.SD_ RX 99 P | P107_RD- RX CH-3N
QSFP23
U900 | J32 NW_SD TX 96 N | P105_TD- TX CH-1N
U900 | H32 | NW.SD_TX 96_P | P105_TD+ TX CH-1P
U900 | J30 NW_SD TX 97 N | P106_TD+ TX CH-2P | oopp
U900 | H30 | NW_SD_TX 97 P | P106_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | J28 NW_SD TX 98 N | P108_TD- TX CH-4N | WITH IN
U900 | H28 | NW_SD_TX 98 P | P108_TD+ TX CH-4p | THE QUAD
U900 | J26 NW._SD TX 99 N | P107_TD+ TX CH-3P
U900 | H26 | NW.SD_TX 99 P | P107_TD- TX CH-3N
U900 | B42 | NW_SD_RX 100 N | P109 RD+ RX CH-1P
U900 | A42 | NW_SD_RX 100 P | P109 RD- RX CH-1N
U900 | B40 | NW_SD_RX 101N | P110_RD+ RX CH-2P | (gpp
U900 | A40 NW_SD_RX_101_P | P110_RD- RX CH-2N | CHANNELS
QSFP22 SWAPPED
U900 | B38 NW_SD RX 102 _N | P112 RD+ RX CH-4P | WITH IN
U900 | A38 | NW_SD_RX_102_P | P112_RD- RX CH-4N | THE QUAD
U900 | B36 | NW_SD_RX 103 N | P111_RD- RX CH-3N
U900 | A36 | NW_SD_RX 103_P | P111_RD+ RX CH-3P
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U900 | M40 | NW_SD_TX 100 N | P109_TD+ TX CH-1P
U900 | L40 NW_SD_TX 100 P | P109_TD- TX CH-1N
U900 | M38 | NW_SD_TX 101N | P110_TD+ TX CH-2P | (opp
U900 | L38 NW_SD_TX 101_P | P110_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | M36 NW_SD_TX 102 N | P112_TD- TX CH-4N | WITH IN
U900 | L36 | NW_SD_TX_102_P | P112_TD+ TX CH-4p | THE QUAD
U900 | M34 | NW._SD_TX 103 N | P111_TD+ TX CH-3P
U900 | L34 NW_SD TX 103_P | P111_TD- TX CH-3N
U900 | E48 | NW_SD_RX 104 N | P97_RD- RX CH-1N
U900 | D48 | NW_SD_RX 104 P | P97_RD+ RX CH-1P
U900 | E46 | NW_SD_RX 105 N | P98_RD- RX CH-2N | oopp
U900 | D46 | NW_SD_RX_105_P | P98 RD+ RX CH-2p | CHANNELS
SWAPPED
U900 | E44 NW_SD_RX_106_N | P100_RD- RX CH-4N | WITH IN
U900 | D44 | NW_SD_RX 106_P | P100_RD+ RX CH-4p | THE QUAD
U900 | E42 NW_SD RX_107_N | P99 RD+ RX CH-3P
U900 | D42 | NW_SD_RX 107_P | P99 _RD- RX CH-3N
QSFP21
U900 | J40 NW_SD _TX 104 N | P97_TD+ TX CH-1P
U900 | H40 | NW_SD_TX_104_P | P97_TD- TX CH-1N
U900 | J38 NW_SD _TX 105_N | P98_TD+ TX CH-2P | (opp
U900 | H38 | NW_SD_TX_105_P | P98_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | J36 NW_SD_TX 106_N | P100_TD- TX CH-4N | WITH IN
U900 | H36 | NW_SD TX_106_P | P100_TD+ TX CH-4p | THE QUAD
U900 | J34 NW_SD_TX 107_N | P99 _TD+ TX CH-3P
U900 | H34 | NW_SD_TX_107_P | P99_TD- TX CH-3N
U900 | B50 | NW_SD_RX 108 N | P101_RD+ RX CH-1P
U900 | A50 | NW_SD_RX 108 P | P101_RD- RX CH-1N
U900 | B48 | NW_SD_RX 109 N | P102_RD+ RX CH-2P | oqpp
U900 | A48 NW_SD_RX 109 P | P102_RD- RX CH-2N | CHANNELS
SWAPPED
U900 | B46 | NW_SD_RX 110 N | P104 RD+ QSFP20 | RX CH-4P | WITH IN
U900 | A46 | NW_SD RX 110 P | P104_RD- RX CH-4N | THE QUAD
U900 | B44 | NW_SD_RX 111N | P103_RD- RX CH-3N
U900 | A44 | NW_SD_RX 111 P | P103_RD+ RX CH-3P
U900 | J44 NW_SD TX 108 N | P101_TD+ TX CH-1P | QSFP
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CHANNELS

U900 | H44 | NW_SD_TX_108_P | P101_TD- TXCH-IN | oo one
U900 | Jj42 NW_SD TX 109 N | P102_TD+ TX CH-2P | WITH IN
THE QUAD
U900 | H42 | NW_SD_TX_109 P | P102_TD- TX CH-2N
U900 | M44 | NW_SD_TX_110 N | P104_TD- TX CH-4N
U900 | L44 NW_SD TX 110 P | P104_TD+ TX CH-4P
U900 | M42 | NW.SD_TX 111N | P103_TD+ TX CH-3P
U900 | L42 NW_SD_TX 111_P | P103_TD- TX CH-3N
U900 | K53 | NW_SD_RX 112N | P125_RD- RX CH-1N
U900 | K54 | NW.SD_RX 112_P | P125_RD+ RX CH-1P
U900 | H53 | NW_SD_RX 113N | P126_RD+ RX CH-2P | opp
U900 | H54 | NW_SD_RX 113_P | P126_RD- RX CH-2N | CHANNELS
SWAPPED
U900 | F53 NW_SD RX 114 N | P128_ RD+ RX CH-4P | WITH IN
U900 | F54 | NW_SD_RX_ 114 P | P128_RD- RX CH-4N | THE QUAD
U900 | D53 | NW_SD_RX 115N | P127_RD- RX CH-3N
U900 | D54 | NW_SD_RX 115 P | P127_RD+ RX CH-3P
QSFP18
U900 | P46 | NW.SD_TX 112N | P125_TD+ TX CH-1P
U900 | P47 | NW._SD_TX_112_P | P125_TD- TX CH-1N
U900 | M46 | NW._SD_TX 113N | P126_TD+ TX CH-2P | oopp
U900 | M47 | NW_SD_TX_113_P | P126_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | K46 NW_SD_TX_114_N | P128_TD- TX CH-4N | WITH IN
U900 | K47 | NW.SD_TX 114 P | P128_TD+ TX CH-4p | THE QUAD
U900 | H46 | NW._SD_TX 115N | P127_TD+ TX CH-3P
U900 | H47 | NW_SD_TX_115_P | P127_TD- TX CH-3N
U900 | K50 | NW_SD_RX 116_N | P121_RD- RX CH-1N
U900 | K51 | NW_SD_RX 116 P | P121_RD+ RX CH-1P
U900 | H50 | NW_SD_RX 117N | P122_RD- RX CH-2N | opp
U900 | H51 NW_SD RX 117_P | P122_RD+ RX CH-2P | CHANNELS
QSFP19 SWAPPED
U900 | F50 NW_SD RX 118 N | P124_RD+ RX CH-4P | WITH IN
U900 | F51 | NW_SD_RX_118_P | P124 RD- RX CH-4N | THE QUAD
U900 | D50 | NW_SD_RX 119 N | P123_RD+ RX CH-3P
U900 | D51 | NW_SD_RX 119 P | P123_RD- RX CH-3N
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U900 | T46 | NW._SD_TX 116 N | P121_TD- TX CH-1N
U900 | T47 | NW.SD_TX 116 P | P121_TD+ TX CH-1P
U900 | V43 | NW.SD_TX 117N | P122_TD+ TX CH-2P | oopp
U900 | V44 NW_SD_TX 117_P | P122_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | T43 NW_SD_TX_118_N | P124_TD- TX CH-4N | WITH IN
U900 | T44 | NW.SD_TX 118 P | P124 TD+ TX CH-4p | THE QUAD
U900 | P43 NW_SD TX 119 N | P123_TD- TX CH-3N
U900 | P44 | NW.SD_TX 119 P | P123_TD+ TX CH-3P
U900 | V53 | NW_SD_RX 120 N | P117_RD+ RX CH-1P
U900 | V54 | NW_SD_RX 120_P | P117_RD- RX CH-1N
U900 | T53 | NW_SD_RX 121 N | P118_RD+ RX CH-2P | opp
U900 | T54 NW_SD RX 121 P | P118_RD- RX CH-2N | CHANNELS
SWAPPED
U900 | P53 NW_SD RX 122 N | P120_RD+ RX CH-4P | WITH IN
U900 | P54 | NW_SD_RX_122_P | P120_RD- RX CH-4N | THE QUAD
U900 | M53 | NW_SD_RX 123_N | P119_RD- RX CH-3N
U900 | M54 | NW_SD_RX 123 P | P119 RD+ RX CH-3P
QSFP16
U900 | Y49 | NW._SD_TX 120 N | P117_TD+ TX CH-1P
U900 | Y50 NW_SD _TX 120 P | P117_TD- TX CH-1N
U900 | V49 | NW._SD_TX 121 N | P118_TD+ TX CH-2P | cpp
U900 | V50 NW_SD_TX 121 P | P118_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | T49 NW_SD_TX_122_N | P120_TD- TX CH-4N | WITH IN
U900 | T50 | NW_SD_TX 122_P | P120_TD+ TX CH-4p | THE QUAD
U900 | P49 | NW._SD_TX 123 N | P119_TD+ TX CH-3P
U900 | P50 | NW_SD_TX_123_P | P119_TD- TX CH-3N
U900 | AF53 | NW_SD_RX 124 N | P113_RD+ RX CH-1P
U900 | AF54 | NW_SD_RX 124 P | P113_RD- RX CH-1N
U900 | AD53 | NW_SD_RX 125 N | P114 RD+ RX CH-2P | (opp
U900 | AD54 | NW_SD_RX 125 P | P114_RD- RX CH-2N | CHANNELS
QSFP17 SWAPPED
U900 | AB53 | NW_SD RX 126_N | P116_RD+ RX CH-4P | WITH IN
U900 | AB54 | NW_SD_RX_126_P | P116_RD- RX CH-4N | THE QUAD
U900 | Y53 NW_SD_RX_127_N | P115_RD- RX CH-3N
U900 | Y54 | NW_SD_RX 127_P | P115_RD+ RX CH-3P
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U900 | AD46 | NW_SD_TX_124 N | P113_TD- TX CH-1N
U900 | AD47 | NW_SD_TX_124 P | P113_TD+ TX CH-1P
U900 | AB46 | NW_SD_TX_125_N | P114_TD+ TX CH-2P | (qpp
U900 | AB47 | NW_SD_TX_125_P | P114_TD- TX CH-2N | CHANNELS
SWAPPED
U900 | Y46 | NW_SD_TX_126_N | P116_TD- TX CH-4N | WITH IN
U900 | Y47 | NW._SD_TX_126_P | P116_TD+ TX CH-4p | THE QUAD
U900 | V46 | NW_SD_TX_127_N | P115_TD+ TX CH-3P
U900 | V47 | NW_SD_TX_127_P | P115_TD- TX CH-3N
Table 7 Wedge 100C Cavium CNX88091 port mapping
36 January 13,2017



Open Compute Project * Wedge 100C Open Switch Platform Specification

4.2. PCle Bus

COMe PCle Bus 0 Lane[0:3] is assigned to Cavium CNX88091 Switch ASIC PCle gen2
interface. PCle Bus 0 lane[4:7] is not used on Wedge 100C.

PCle clock input of Cavium CNX88091 is driven by the PCle clock from COMe module.

4.3. USB bus

UsB2513

» Type-A USB

uServer USB

—» BMC USB Slave

12C_MAIN

Figure 12 Wedge 100C USB connection
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4.4, UART Connection

Y

UART Connection
uServer_COM_UART

FBDBG_UART_TX

FBOBG_UART_RX -

FBDBG_UART_SEL

RS232 Transceiver is on Facebook Debug dongle

o o o S o o S e S e e e
i Rear Debug_UART BMC_UART_1
1
H SYSCPLD BMC_UART_4
i
!

UART MUX B

i

]

]

Rear Debug i

RJ4S le—RS232_ [—
Soneow i

i : BMC_UART_S
H ]
i i BMC_UART_3
H ]
! |
! |
i |
! ]
:
i
]
]
]
]
)
)
]

i
i

5C2210ZF256

Panel_UART

RJ45 L RS232 |
=

Figure 13 Wedge 100C UART Connection

The following UART interfaces are provided:
* Front panel console interface, RJ45 connector

* Rackmon RS485 UART port, rear facebook rackmon RJ45 connector
* Debug UART port in Facebook proprietary 14-pin debug interface
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4.5, OOB Ethernet Connection

RGMII B2B

Rack Mon
Ethernet

Front Panel
RJ45

Figure 14 Wedge 100C OOB Ethernet port diagram
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40

4.6. 12C Bus

[2C architecture of Wedge 100C is given below.

——  T-Sensor#1  0x48
——e  T-Sensor#2  0x49
GoPIo

L T-Sensor#N  0xd8+(N-1)
ATRY Power

A BCDCH

— ococe

‘—— DC-DC#3

STRY Powec

PWRI0T4A  Power Sequencer
STRY Pamer

PCF8574 | Ox3F eso_0

24C84  Ox51 saxeePrROM

STBY Power

0x31 SYSCPLD
5M2210ZF256

BMC

Main Power
[ PCASSH8 #1 | «—— asrppo1sL uc

0x70

PCAGS8 82| «— CsFrpe oL 2c
0x71

[ PCAGS48 #3 e—— csFeirae ac

0x72

> T 7 P —— LR
0x73

ox74
7 *‘ o
e PCA9535 #1 = 0SFP[D! 16 LPMODE
020
PC #2 QSFP{17:32]LPMODE
0x21
bt PCAG535 #3 @ QSFPO116LPRINT_N
0x22
a4 QSFP(17:22) PRSNT_N
0x23
PCAQ535 #5 4————————— OSFPODIIBLINTN
0x24
[ 6 QSFP{1T.32LINT.N
0x25

0x32
—]

0x50
> 24C64 &4 EEPROM

QSFP(OY 16, RST_N

QSFP(17.32) RST_N

Figure 15 Wedge 100C [2C Diagram
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4.6.1. 12C Address

BMC I2C Space

BMCI2C 12C MUX 12C Sub Dev | Sub- 12C Note
(PCA9548) | Mux | Channel | # Device Addr
Addr
BMC_I2C_1 N/A N/A Direct uServer uServer NIC
NICI2C 12C
BMC_I2C_2 N/A N/A | Direct #1 | DC-DC #1 0x10 | IR3581,160A
0.9V ROV
N/A N/A Direct #2 | DC-DC #2 0x11 | IR3584.50A
1.0V_ANALOG
N/A N/A Direct #3 | DC-DC #3 0x12 | IR3584,50A
3.3V
BMC_I2C_3 N/A N/A Direct #1 PWR1014A | 0x40 | Power
sequencer and
monitor
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#4 | 0x4C | Temperature
sensor #5
BMC_I2C_5 N/A N/A Direct #1 uServer
N/A N/A Direct #2
BMC_I2C_6 N/A N/A Direct #1 USB Hub 0x50 | I2C bus to USB
hub
BMC_I2C_7 N/A N/A Direct #1 PCF8574 0x3F | I2C bus to USB
hub
N/A N/A Direct #2 | 24C64 0x50 | I2C bus to USB
EEPROM hub
BMC_I2C_8 PCA9548 0x70 | CHO: #1 | PSU #2 0x59 | PSU212C
(U5704) MCU address for PSU
MCU
#2 | PSU #2 0x51 | PSU212C
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EEPROM

address for PSU
EEPROM

CH1:

#1

PSU #1
MCU

0x59

PSU1 12C
address for PSU
MCU

#2

PSU #1
EEPROM

0x51

PSU1 12C
address for PSU
EEPROM

CH2:

#1

BMC_PHY

0x48

on-board BMC
PHY

CH3:

#1

FP_PHY

0x49

front port BMC
PHY

CH[4:7]:

unused

BMC_I2C_9

N/A

N/A

Direct

#1

FAN Ctrl

0x33

[2C bus to
fan_rmon card
CPLD

N/A

N/A

Direct

#2

Rackmon
EEPROM

0x50

EEPROM on
fan_rmon card

N/A

N/A

Direct

#3

TMP75 #1

0x48

temperature
sensor #1 on
fan_rmon card

N/A

N/A

Direct

#4

TMP75 #2

0x49

temperature
sensor #2 on
fan_rmon card

N/A

N/A

Direct

#5

TMP75 #3

0x4A

temperature
sensor #3 on
fan_rmon card

BMC_I2C_10

N/A

N/A

Direct

#1

Xpliant
Switch

Xpliant Slave
12C

BMC_I2C_13

N/A

N/A

Direct

#1

SYSCPLD

0x31

SYSCPLD I2C
access interface

SYSCPLD can
also be
accessed by
COMe from
MAIN_I2C bus,
the 12C address
is 0x32

42

Table 8 BMC I2C Space
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CP2112 Main I2C space

Device Ali(i:r Note Sub-Device Alg((izr Note
CHO: QSFP28 Port #1 0x50 QSFP28_PORT_1 I12C space
CH1: QSFP28 Port #0 0x50 QSFP28_PORT_0 I2C space
CH2: QSFP28 Port #3 0x50 QSFP28_PORT_3 I12C space
CH3: QSFP28 Port #2 0x50 QSFP28_PORT_2 I12C space
PCA9548 #1 0x70
CH4: QSFP28 Port #5 0x50 QSFP28_PORT_5 12C space
CH5: QSFP28 Port #4 0x50 QSFP28_PORT_4 12C space
CHé: QSFP28 Port #7 0x50 QSFP28_PORT_7 12C space
CH7: QSFP28 Port #6 0x50 QSFP28_PORT_6 12C space
CHO: QSFP28 Port #9 0x50 QSFP28_PORT_9 I12C space
CH1: QSFP28 Port #8 0x50 QSFP28_PORT_8 I12C space
CH2: QSFP28 Port #11 | 0x50 QSFP28_PORT_11 12C space
CH3: QSFP28 Port #10 | 0x50 QSFP28_PORT_10 12C space
PCA9548 #2 0x71
CH4: QSFP28 Port #13 | 0x50 QSFP28_PORT_13 12C space
CH5: QSFP28 Port #12 | 0x50 QSFP28_PORT_12 12C space
CHe6: QSFP28 Port #15 | 0x50 QSFP28_PORT_15 12C space
CH7: QSFP28 Port #14 | 0x50 QSFP28_PORT_14 12C space
CHO: QSFP28 Port #17 | 0x50 QSFP28_PORT_17 12C space
CH1: QSFP28 Port #16 | 0x50 QSFP28_PORT_16 12C space
CH2: QSFP28 Port #19 | 0x50 QSFP28_PORT_19 12C space
CH3: QSFP28 Port #18 | 0x50 QSFP28_PORT_18 12C space
PCA9548 #3 0x72
CH4: QSFP28 Port #21 | 0x50 QSFP28_PORT_21 12C space
CH5: QSFP28 Port #20 | 0x50 QSFP28_PORT_20 12C space
CHé: QSFP28 Port #23 | 0x50 QSFP28_PORT_23 12C space
CH7: QSFP28 Port #22 | 0x50 QSFP28_PORT_22 12C space
CHO: QSFP28 Port #25 | 0x50 QSFP28_PORT_25 12C space
CH1: QSFP28 Port #24 | 0x50 QSFP28_PORT_24 12C space
CH2: QSFP28 Port #27 | 0x50 QSFP28_PORT_27 12C space
CH3: QSFP28 Port #26 | 0x50 QSFP28_PORT_26 12C space
PCA9548 #4 0x73
CH4: QSFP28 Port #29 | 0x50 QSFP28_PORT_29 12C space
CH5: QSFP28 Port #28 | 0x50 QSFP28_PORT_28 12C space
CHeé: QSFP28 Port #31 | 0x50 QSFP28_PORT_31 12C space
CH7: QSFP28 Port #30 | 0x50 QSFP28_PORT_30 12C space
PCA9548 #5 0x74 | CHO: PCA9535 #1 0x20 QSFP28_LPMODE[0:15]
CH1: PCA9535 #2 0x21 QSFP28_LPMODE[16:31]
CH2: PCA9535 #3 0x22 QSFP28_PRSNT_N[0:15]
CH3 PCA9535 #4 0x23 QSFP28_PRSNT_N[16:31]
CH4: PCA9535 #5 0x24 QSFP28_INT_N[0:15]
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CH5: PCA9535 #6 0x25 QSFP28_INT_N[16:31]
CHe6: PCA9535 #7 0x50 24C64 EEPROM
CH7 unused

SYSCPLD

0x32

SYSTEM CPLD I2C address is

0x32 in MAIN_I2C space

Table 9 COMe Main I2C Space

100.0 | LPMODE | QSFP1
100_1 | LPMODE | QSFPO CONNECTOR 0
100_2 | LPMODE | QSFP3 (J2600)
100_3 | LPMODE | QSFP2
100_4 | LPMODE | QSFP5
1005 | LPMODE | QSFP4 CONNECTOR 1
100_6 | LPMODE | QSFP7 (J2700)
100_7 | LPMODE | QSFP6

U5701 | 0X20 | POEXP_SCL/SDA
101.0 | LPMODE | QSFP9
101.1 | LPMODE | QSFP8 CONNECTOR 2
101.2 | LPMODE | QSFP11 (J2800)
101.3 | LPMODE | QSFP10
101.4 | LPMODE | QSFP13
101.5 | LPMODE | QSFP12 CONNECTOR 3
101.6 | LPMODE | QSFP15 (J2900)
101.7 | LPMODE | QSFP14
100_0 | LPMODE | QSFP17
100_1 | LPMODE | QSFP16 CONNECTOR 4
100_.2 | LPMODE | QSFP19 (J3300)
100_3 | LPMODE | QSFP18

U5702 | 0X21 | P1EXP_SCL/SDA
100_4 | LPMODE | QSFP21
1005 | LPMODE | QSFP20 CONNECTOR &
100_6 | LPMODE | QSFP23 (J3200)
100_7 | LPMODE | QSFP22
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P2EXP_SCL/SDA

P3EXP_SCL/SDA

101.0 | LPMODE | QSFP25

[01_1 | LPMODE | QSFP24 CONNECTOR 6
101.2 | LPMODE | QSFP27 (J3100)

101.3 | LPMODE | QSFP26

1014 | LPMODE | QSFP29

101.5 | LPMODE | QSFP28 CONNECTOR?7
101.6 | LPMODE | QSFP31 (J2900)

101_7 | LPMODE | QSFP30

100.0 | PRSNT | QSFP1
100_1 | PRSNT | QSFPO CONNECTOR 0
100_2 | PRSNT | QSFP3 (J2600)

100.3 | PRSNT | QSFP2

100.4 | PRSNT | QSFP5

1005 | PRSNT | QSFP4 CONNECTOR 1
1006 | PRSNT | QSFP7 (J2700)

100_7 | PRSNT | QSFP6

101.0 | PRSNT | QSFP9

101.1 | PRSNT | QSFP8 CONNECTOR 2
101.2 | PRSNT | QSFP11 (J2800)

101.3 | PRSNT | QSFP10

101.4 | PRSNT | QSFP13

101.5 | PRSNT | QSFP12 CONNECTOR 3
101.6 | PRSNT | QSFP15 (J2900)

101.7 | PRSNT | QSFP14

100_0 | PRSNT | QSFP17
100_1 | PRSNT | QSFP16 CONNECTOR 4
100_.2 | PRSNT | QSFP19 (J3300)

100_3 | PRSNT | QSFP18

100_4 | PRSNT | QSFP21

100_5 | PRSNT | QSFP20 CONNECTOR 5
1006 | PRSNT | QSFP23 (J3200)

100_7 | PRSNT | QSFP22

101.0 | PRSNT | QSFP25 CONNECTOR 6
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U5803

0X24

P4EXP_SCL/SDA

(J3100)

101.1 | PRSNT | QSFP24
101.2 | PRSNT | QSFP27

101.3 | PRSNT | QSFP26

101.4 | PRSNT | QSFP29

101.5 | PRSNT | QSFP28 CONNECTOR
101.6 | PRSNT | QSFP31 7(J3000)
101.7 | PRSNT | QSFP30

100_0 | RXLOSS | QSFP1
100_1 | RXLOSS | QSFPO CONNECTOR 0
100_2 | RXLOSS | QSFP3 (J2600)

100_3 | RXLOSS | QSFP2

100_4 | RXLOSS | QSFP5S

100_5 | RXLOSS | QSFP4 CONNECTOR 1
1006 | RXLOSS | QSFP7 (2700)

100_7 | RXLOSS | QSFP6

101.0 | RXLOSS | QSFP9

101.1 | RXLOSS | QSFP8 CONNECTOR 2
101.2 | RXLOSS | QSFP11 (J2800)

101.3 | RXLOSS | QSFP10

1014 | RXLOSS | QSFP13

101.5 | RXLOSS | QSFP12 CONNECTOR 3
101.6 | RXLOSS | QSFP15 (J2900)

101.7 | RXLOSS | QSFP14

100.0 | RXLOSS | QSFP17
1001 | RXLOSS | QSFP16 CONNECTOR 4
100.2 | RXLOSS | QSFP19 (J3300)
1003 | RXLOSS | QSFP18

U5804 | 0X25 | PSEXP_SCL/SDA
1004 | RXLOSS | QSFP21
100_5 | RXLOSS | QSFP20 CONNECTOR &
100_6 | RXLOSS | QSFP23 (J3200)
100_7 | RXLOSS | QSFP22
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101_0 | RXLOSS | QSFP25

101_1 | RXLOSS | QSFP24 CONNECTOR 6

101_2 | RXLOSS | QSFP27 (J3100)

101_3 | RXLOSS | QSFP26

101_4 | RXLOSS | QSFP29

101.5 | RXLOSS | QSFP28 CONNECTOR
101.6 | RXLOSS | QSFP31 7(J3000)

101_7 | RXLOSS | QSFP30

Table 10 QSFP28 Low speed signals
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4.7.

System CPLD

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

4.8.

Control the reset signals for system and different chips and modules

Support multiple UART multiplexer and de-multiplexer function for easy debug.
Provide system status to BMC and COMe module via [2C interface. An 12C slave
agent is implemented inside cpld.

BMC can field upgrade CPLD via dedicated GPIO interface

PSU control and status interface

Fan Rackmon CPLD

Fan rackmon CPLD is on Fan card, it connects to BMC I12C bus 9

4.9.

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.

4.10.

CPLD upgrade

Both SYSCPLD and FAN_RACKMON CPLD can be online upgraded by BMC. BMC use the
following GPIO to emulate CPLD JTAG signals to upgrade CPLD.

BMC GPIO | Pin 10 CPLD JTAG Note
GPIOJ4 T4 Out FANCARD_TMS FAN_RACKMON CPLD TMS input, BMC output
GPIOJ5 U2 Out FANCARD_TCK FAN_RACKMON CPLD TCK input, BMC output
GPIOJ6 T2 Out FANCARD_TDI FAN_RACKMON CPLD TDI input, BMC output
GPIOJ7 T1 In FANCARD_TDO FAN_RACKMON CPLD TDO output, BMC input
GPIOMO V3 Out FANCARD _UPD_N FAN_RACKMON CPLD upgrade enable, active
low. To enable fan_rackmon CPLD upgrade
GPIOM4 W3 Out SYSCPLD_TMS SYSTEM CPLD TMS input, BMC output
GPIOM6 AA1 Out SYSCPLD_TCK SYSTEM CPLD TCK input, BMC output
GPIOM5 Y2 Out SYSCPLD_TDI SYSTEM CPLD TDI input, BMC output
GPIOM7 V5 In SYSCPLD_TDO SYSTEM CPLD TDO output, BMC input
GPIOF2 A20 Out SYSCPLD_UPD SYSTEM CPLD upgrade enable, active High. To

enable SYSTEM CPLD upgrade

Please note that CPLD upgrade enable signals have different polarity for SYSCPLD and
FAN_RACKMON CPLD.
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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, but it is difficult to display

all four 10G port status if the QSFP28 is configured as 4x10G mode.

LED

Status

Note

OFF

Link is down

Blue, Constant On

100G link up, no activity

Blue, Blinking

100G TX/RX activity

Green, Constant On

Green, Blinking

Red

Port has error

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 implement these 64 tri-color LED, or 192 bit
of LED. 24 piece of 74LV595 or 74LV164 are needed.

http://opencompute.org
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4.12. On Board Power Design

Cavium CNX88091 0.9V core voltage 180A rail:
e [R3581 + 6xIR3556 six phase design

* Power stage IR3556
* Inductor

Cavium CNX88091 1.0V analog 50A rail:
e [R3584 + 2x IR3556 two phase design

* Power stage IR3556
* Inductor

Wedge 100C 3.3V main power 50A rail:
e [R3584 + 2x IR3556 two phase design

* Power stage IR3556
* Inductor

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

4.13. Voltage Rail control and Monitor

In order to ensure proper operation of all power rails at all times, Wedge 100C need to
support the following voltage rail control and monitor functions
* The power up and power sequence of all voltage rails need to be controlled in sub-

ms delay.

e All voltage 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 All voltage rails need to be measured in reasonable accuracy

Lattice semiconductor programmable power controller PWR1014A is recommended to
implement all these three functions. Power control and status information can be accessed
via i2c interface

Voltages are reported as part of the system enclosure status information. The power rails
to be monitored are shown in Table 11.
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Power domain Power Rail Voltage
Main Power P3.3V 3.3V
P0.9V 0.9V
P1VA/1V PLL 1v
P1.8V 1.8V
pP2.5V 2.5V
Standby power P3.3V_STBY 3.3V
P2.5V_STBY 2.5V
P1.8V_STBY 1.8V
P1.2V_STBY 1.2V
Input Power Input 12V 12.5V

http://opencompute.org
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4.14. Power sequencer and monitor

Wedge 100C will use programmable power manager chip PWR1014A from lattice
semiconductor. PWR1014A support the following features:
* Power rail sequence control up to 12 rails

* Monitor 10 voltage rails
* Perform voltage measurement on 10 voltage rails
e I2Cinterface

P12V_IN

P3.3V_VSEN
P1.8V_VSEN
P2 5V_VSEN

P1.0V_A_VSEN
P1.0V_ROV_VSEN
P3.3V_STBY_VSEN
P1.8V_STBY_VSEN

o

TBY_EN

P1.5V_STBY_VSEN
P1.2V_STBY_VSEN

P12VIN_VSEN

PWR_CYC_ALL N

SYSCPLD

BMC_I2C_7_SCL

BMC_12C_7_SDA
SM_ALERT_N

M&JH
%

PD_STBY_RESET_N

P_VDO_ANLG_EN ’- P VDD_ANLG
PD_MAIN_RESET_N
PWR_MSRV_FORCE .
PWR_MAINTH_FORCE S F_V0O_CORE EN P VDD_CORE
BMC_12C_2_SCL
BMC_12C_2_S0A

* POWER MONITCR

“PowRsEIGERR MAIN POWER DOMAIN

* POWER MEASUREMENT

0.3A

S0A

S0A

180A

PWR_STBY_OK=P12V_STBY_OK

Table 12 Power sequencer and power circuit diagram
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4.15. System reset

Wedge 100C system reset diagram is shown in the following diagram.

SYSCPLD

PWR_CYC_ALL_N

CPLD_IN3 (Reserved)
PD_MAIN_RESET_N

Fr om Standby Power DC-DC PD_STBY_RESET_N

BMC_RESET_REQ_N(GPIOF1)
BMC_RESET_REQ_N(GPIOD2)
BMC_RESET_REQ_N(GPIOD3)
BMC_RESET_REQ_N(GPIOD4)
BMC_RESET_REQ_N(GPIODS )

PWR_MSRV_FORCE et
PWR_MAINTH_FORCE 4

PUSHBUTTON_RST_N

Panel Reset Button - n =

BMC_DBG_RST_N

On-Board Debug Button (m] -

FB_DBG_RST_N

SYSTEM
RESET

RN

Figure 17 Wedge 100C reset architecture
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5M2210ZF256C5N

MICROSRV_PRSNT_N
MICROSRV_PCIE_RST_OUT_N
MICROSRV_PWR_BTN_N
COM_RST_N

XPLIANT_SYSRST_N

BCMS387_RST_N
BCMS4616_RST_N
FANCARD_RST_N
USB2513_RST_N
CP2112_RST_N

CP2112_RST_N
TPM_LPC_RST_N
TPM_SPI_RST_N

12C_MUX_IO_RST_N
12C_MUX_QSFP_RST_N[3:0)

QSFP_RST_N[31:0]



5. Rack Monitor and fan control card
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5.1. Block Diagram

Rear Debug_UART

—BNIARUANTYX ]
.7 AT L S

RS232

gL AT ‘
I MAX3485

M ARt TS

FANL PSNT_N
K T
ANL TACH 8

(X o

FAN2 PSNT N
AN TACHA o

TACH &

7T T

NI_PSN
1Y Ty

JayBox GPIOs

GPIO port

l

R4S ma

vy vy

> AN o e

> oion

> Ao n

> AN o s

12C_RFC_SCL

-

¢ 12C_RFC_SDA

\AJ

- Ao s

rack monitor and fan control card for PSU-SKU

Figure 18 Rackmon and fan control card diagram (Standard SKU)

Rackmon and fan control card ( RMF card) support the following features:
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Provide 3 rack monitor RJ45 connector for OCP V2 rack monitor. One RS485 UART
among all 3 rackmon RJ45 ports connected to BMC, and PSU status of three racks
Provide 1 R]J45 Connector for GPIO signals of JayBox

5 B/R bi-color LED to indicate the fan tray status of 5 CR fantray

Control and status of 5 CR fantray.

12C interface to main board BMC

Power-Bar SKU will be used in OpenRack, and is powered by 12V power bus bar. In this
scenario, a power pass-through card is needed to provide power bus bar function.

http://opencompute.org
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6. COM-E CPU Module

COM-E CPU module is used as control plane CPU in Wedge 100C.

6.1. COM-E CPU Module Feature List

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

0 Intel® AtomTM processor E3800 family, 22nm process technology

0 Cache up to 2MB (for Quad Core)

0 DPM (Defect Per Million devices) <50

0 Support Intel® VT-x technology
* BIOS

0 Phoenix BIOS
* Memory - Support up to 8GB DDR3L 1066/1333 SDRAM on one 204pin SODIMM
* Storage Devices

0 Two SATA2.0

0 One Micro-SD slot
* Watchdog Timer

0 Programmable by embedded controller
* Expansion Interface

0 Supports up to four PCI Express lanes by LAN disable, four x 1 lanes

can be configured to one x 4 lane (default 3x PCI-Express lanes)

0 SPI Interface

0 SM Bus interface

0 I2Cinterface
* 1/0 Interface

0 Audio - HDA controller integraded in SoC

0 Ethernet- Onboard Intel 1210IT

0 Serial Port - Two series RX/TX supported from onboard EC (embedded

controller)
o USB
= 6 ports USB2.0
= 1 portUSB3.0

0 Keyboard & Mouse - KB controller integraded in embedded controller
* Mechanic and Enviroment

0 Dimension - 95mm(L) x 95mm(W) x 2.0mm(H)
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0 Power Supply - DC 6V~16.8V
0 Environment

= Operation temperature: -40~80°C

= Storage temperature: -40~80°C

= Relative humidity : 5~95%, non-condensing
o MTBF

= QOver 180000hrs at 55°C

6.2. COM-E Block Diagram

The following figure illustrates the functional block diagram of the COM-E CPU card.

DDR3L SODIMM w/ ECC

Video or Audio I/F is
Not required.

_1GBTase- m PCle x1%]

Intel
Bay Trail
Atom E3845
€———2x SATA 3Gb/s——
COMe " /s 4 Core @ 1.91GHz
Conn [€&—3xUSB2.0 LL
L ——2x UART:

LPC
SMBus

Embedded SPI

12C

SPI

Figure 19: Portwell COM-E CPU Module Block Diagram
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6.3.

Pin Definition of COM-E Connector

COM-E CPU module has J5 and J6 two connectors, the signal definition of these two
connectors are shown in the following tables:

J6
Row A Row B
Pin No. Signal Required? Pin No. Signal Required?
Al GND Required B1 GND Required
A2 GBEO_MDI3- Required B2 GBEO_ACT#
A3 GBEO_MDI3+ Required B3 LPC_FRAME# Required
A4 GBEO_LINK100# B4 LPC_ADO Required
A5 GBEO_LINK1000# B5 LPC_AD1 Required
A6 GBEO_MDI2- Required B6 LPC_AD2 Required
A7 GBEO_MDI2+ Required B7 LPC_AD3 Required
A8 GBEO_LINK# B8 LPC_DRQO#
A9 GBEO_MDI1- Required B9 LPC_DRQ1#
A10 GBEO_MDI1+ Required B10 LPC_PCLK Required
All GND Required B11 GND Required
Al12 GBEO_MDIO- Required B12 PWRBTN# Required
A13 GBEO_MDIO+ Required B13 SMB_CLK Required
Al4 GBEO_CTREF Required B14 SMB_DAT Required
A15 SUS_S3# Required if the B15 SMB_ALERT# Required
module supports S3
Al6 SATAO_TX+ Required B16 SATAL1_TX+
Al17 SATAO_TX- Required B17 SATA1_TX-
A18 SUS_S4# Required if the B18 SUS_STAT# Required
module supports S4
Al19 SATAO_RX+ Required B19 SATA1_RX+
A20 SATAO_RX- Required B20 SATA1_RX-
A21 GND Required B21 GND Required
A22 SATA2_TX+ B22 SATA3_TX+
A23 SATA2_TX- B23 SATA3_TX-
A24 SUS_S5# Required if the B24 PWROK Required
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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
A33 HDA_SDOUT B33 12C_CLK Required
A34 BIOS_DISO# Required B34 12C_DAT Required
A35 THRMTRIP# Required B35 THRM# Required
A36 USB6- B36 USB7-
A37 USB6+ B37 USB7+
A38 USB_6_7_OCH# B38 USB_4 5 OCH
A39 USB4- B39 USB5-
A40 USB4+ B40 USB5+
A4l GND Required B41 GND Required
A42 USB2- B42 USB3-
A43 USB2+ B43 USB3+
A44 USB_ 2 3 OCH B44 USB_0_1_OCH
A45 USBO- Required B45 USB1-
Ad6 USBO+ Required B46 USB1+
A47 VCC_RTC Required B47 EXCD1_PERST#
A48 EXCDO_PERST# B48 EXCD1_CPPE#
A49 EXCDO_CPPE# B49 SYS_RST# Required
A50 LPC_SERIRQ Required B50 CB_RESET# Required
A51 GND Required B51 GND Required
A52 PCIE_TX5+ NC B52 PCIE_RX5+
A53 PCIE_TX5- NC B53 PCIE_RX5-
A54 GPIO Required B54 GPO1
A55 PCIE_TX4+ B55 PCIE_RX4+
A56 PCIE_TX4- B56 PCIE_RX4-
A57 GND B57 GPO2
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A58 PCIE_TX3+ Preferred to have B58 PCIE_RX3+ Preferred to have
A59 PCIE_TX3- Preferred to have B59 PCIE_RX3- Preferred to have
A60 GND Required B60 GND Required

A61 PCIE_TX2+ Preferred to have B61 PCIE_RX2+ Preferred to have
A62 PCIE_TX2- Preferred to have B62 PCIE_RX2- Preferred to have
A63 GPI1 B63 GPO3

A64 PCIE_TX1+ Required B64 PCIE_RX1+ Required

A65 PCIE_TX1- Required B65 PCIE_RX1- Required

A66 GND Required B66 WAKEO#

A67 GPI2 B67 WAKE1#

A68 PCIE_TXO0+ Required B68 PCIE_RXO+ Required

A69 PCIE_TXO- Required B69 PCIE_RXO- Required

A70 GND Required B70 GND Required

A71 LVDS_AO0+ B71 LVDS_BO+

A72 LVDS_AO- B72 LVDS_BO-

A73 LVDS_A1l+ B73 LVDS_B1+

A74 LVDS_A1- B74 LVDS_B1-

A75 LVDS_A2+ B75 LVDS_B2+

A76 LVDS_A2- B76 LVvDS_B2-

A77 LVDS_VDDEN B77 LVDS_B3+

A78 LVDS_A3+ B78 LVDS_B3-

A79 LVDS_A3- B79 LVDS_BKLT_EN

A80 GND Required B80 GND Required

A81 LVDS_CLKA+ B81 LVDS_CLKB+

A82 LVDS_CLKA- B82 LVDS_CLKB-

A83 LVDS_I2CCK B83 LVDS_BKLT_CTRL

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 B90 GND Required
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A9l SPI_POWER Required B91 VGA_GRN
A92 SPI_MISO Required B92 VGA_BLU
A93 GPOO Required B93 VGA_HSYNC
A94 SPI_CLK Required B94 VGA_VSYNC
A95 SPI_MOSI Required B95 VGA_DDC_CLK
A96 NC B96 VGA_DDC_DAT
A97 TYPE10# Required B97 SPI_CS# Required
A98 SERO_TX Required B98 NC
A99 SERO_RX Required B99 NC
A100 GND Required B100 GND Required
A101 SER1_TX B101 FAN_PWNOUT
A102 SER1_RX B102 FAN_TACHIN
A103 LID# B103 SLEEP#
A104 VCC_12V Required B104 VCC_12V Required
A105 VCC_12V Required B105 VCC_12V Required
A106 VCC_12V Required B106 VCC_12V Required
A107 VCC_12V Required B107 VCC_12V Required
A108 VCC_12V Required B108 VCC_12V Required
A109 VCC_12V Required B109 VCC_12V Required
A110 GND Required B110 GND Required
Table 13 COMe Pinout 1st connector

COM-E ]J5 Connector pin assignment is shown in the following table:
Row C Row D
Pin No. Signal Required? Pin No. Signal Required?
C1 GND Required D1 GND Required
C2 GND Required D2 GND Required
C3 USBO_SSRX- D3 USBO_SSTX-
C4 USBO_SSRX+ D4 USBO_SSTX+
C5 GND Required D5 GND Required
Cé6 USB1_SSRX- D6 USB1_SSTX-
Cc7 USB1_SSRX+ D7 USB1_SSTX+

http://opencompute.org

61




C8 GND Required D8 GND Required
c9 USB2_SSRX- D9 USB2_SSTX-
Cc10 USB2_SSRX+ D10 USB2_SSTX+
C11 GND Required D11 GND Required
Cc12 USB3_SSRX- D12 USB3_SSTX-
C13 USB3_SSRX+ D13 USB3_SSTX+
C14 GND Required D14 GND Required
C15 DP1_LANE6 D15 DP1_CTRLCLK_A
UX
Cc1e6 DP1_LANE6# D16 DP1_CTRLDATA_
AUX#

Cc17 NC D17 NC
Cc18 NC D18 NC
C19 PCIE_RX6+ D19 PCIE_TX6+
C20 PCIE_RX6- D20 PCIE_TX6-
C21 GND Required D21 GND Required
Cc22 NC D22 NC
Cc23 NC D23 NC
C24 DP1_HDP D24 NC
C25 DP1_LANE4 D25 NC
C26 DP1_LANE4# D26 DP1_LANEO
Cc27 NC D27 DP1_LANEO#
Cc28 NC D28 NC
C29 DP1_LANES D29 DP1_LANE1
C30 DP1_LANES# D30 DP1 _LANE1#
C31 GND Required D31 GND Required
C32 DP2_CTRLCLK_A D32 DP1_LANE2

UX
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#
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AUX#
C38 DP3_AUX_SEL D38 NC
C39 DP3_LANEO D39 DP2_LANEO
C40 DP3_LANEO# D40 DP2_LANEO#
C41 GND Required D41 GND Required
C42 DP3_LANE1 D42 DP2_LANE1
C43 DP3_LANE1# D43 DP2_LANE1#
C44 DP3_HPD D44 DP2_HPD
C45 NC D45 NC
c46 DP3_LANE2 D46 DP2_LANE2
Cc47 DP3_LANE2# D47 DP2_LANE2#
C48 NC D48 NC
C49 DP3_LANE3 D49 DP2_LANE3
C50 DP3_LANE3# D50 DP2_LANE3#
C51 GND Required D51 GND Required
C52 PEG_RX0+ D52 PEG_TXO0+
C53 PEG_RXO0- D53 PEG_TXO0-
C54 TYPEO# Required D54 PEG_LANE_RV#
C55 PEG_RX1+ D55 PEG_TX1+
C56 PEG_RX1- D56 PEG_TX1-
C57 TYPE1# Required D57 TYPE2# Required
C58 PEG_RX2+ D58 PEG_TX2+
C59 PEG_RX2- D59 PEG_TX2-
C60 GND Required D60 GND Required
C61 PEG_RX3+ D61 PEG_TX3+
C62 PEG_RX3- D62 PEG_TX3-
C63 NC D63 NC
C64 NC D64 NC
C65 PEG_RX4+ D65 PEG_TX4+
C66 PEG_RX4- D66 PEG_TX4-
C67 NC D67 GND Required
C68 PEG_RX5+ D68 PEG_TX5+
C69 PEG_RX5- D69 PEG_TX5-
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C70 GND Required D70 GND Required
C71 PEG_RX6+ D71 PEG_TX6+

C72 PEG_RX6- 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_RX8- D79 PEG_TX8-

C80 GND Required D80 GND Required
C81 PEG_RX9+ D81 PEG_TX9+

C82 PEG_RX9- D82 PEG_TX9-

C83 NC D83 NC

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

C86 PEG_RX10- D86 PEG_TX10-

C87 GND Required D87 GND Required
C88 PEG_RX11+ D88 PEG_TX11+

C89 PEG_RX11- D89 PEG_TX11-

C90 GND Required D90 GND Required
C91 PEG_RX12+ D91 PEG_TX12+

C92 PEG_RX12- D92 PEG_TX12-

C93 GND Required D93 GND Required
C94 PEG_RX13+ D94 PEG_TX13+

C95 PEG_RX13- D95 PEG_TX13-

C96 GND Required D96 GND Required
Cc97 NC D97 NC

C98 PEG_RX14+ D98 PEG_TX14+

Cc99 PEG_RX14- D99 PEG_TX14-

C100 GND Required D100 GND Required
Cc101 PEG_RX15+ D101 PEG_TX15+

Cc102 PEG_RX15- D102 PEG_TX15-
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€103 GND Required D103 GND Required
C104 VCC_12V Required D104 VCC_12V Required
C105 VCC_12V Required D105 VCC_12V Required
C106 VCC_12V Required D106 VCC_12V Required
c107 VCC_12V Required D107 VCC_12V Required
Cc108 VCC_12V Required D108 VCC_12V Required
C109 VCC_12V Required D109 VCC_12V Required
C110 GND Required D110 GND Required

Table 14 COMe Pinout -2nd connector
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6.4. PCB Stack-up

The PCB thickness of the Wedge 100C main board is about 120mil or 3mm. 22 layer PCB
stackup is recommended. Low loss PCB material with HVLP copper roughness should be

used.
[ Material Type | Material Const. |
P———
3/8 0z HTE 1
DS7409DV(N) (2)1035-68%
20z RIF 2
DS7400DV(N) [0.002 1035
20z RTF 3
DS7409DV(N) (3)1078-72%
20z RTF 4
DS7400DV(N) [0.002 1035

20z RTF
(2)1035-72%

1/2 0z H-VLP

DS7400DV(N) [0.0039 (2)1035

120z H-VLP
(2)1035-72%

1/20z H-VLP

DS7400DV(N) [0.0039 (2)1035

120z HVLP
(2)1035-72%

1/2 0z H-VLP

o

DS7409DV(N)

@

<

DS7409DV(N)

©

©

DS7409DV(N)

=]

DS7408DV(N) [0.0038 (2)1035
1/2 0z HVLP "
DS7409DV(N) (2)1035-72%
1/2 0z HVLP
DS7408DV(N) [0.0038 (2)1035
1/2 0z HVLP
DS7409DV(N) (2)1035-72%
14]
DS7408DV(N)
15|
DS7409DV(N) (2)1035-72%
19
DS7408DV(N)
17]
DS7409DV(N) (2)1035-72%
1e]
DS7408DV(N)
19]
DS7409DV(N) (3)1078-72%

20z RTF
002 1035
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N
S
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N
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Figure 20: Wedge 100C DS7409DV(N) PCB Stackup
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7. Wedge 100C Power

7.1. Power Budget

Board level power budget of wedge100C is estimated to be 436W, assuming all 32 QSFP
ports have 3.5W QSFP28 optic module mounted. The following table shows the summary of
calculation power as of now.

qty Unit Power Power
COMe 1 30 30
Cavium CNX88091 |1 200 200
QSFP28 32 3.5 112
Fantray 5 16.8 84
Other 1 10 10
Total Power 436

Table 15 Wedge100C power estimate

In Wedge 100C’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 0 power consumption. So typical power consumption will be about 350W, 84 W
less than the estimate in Table 15.
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8. Wedge 100C Functional

68

8.1.

COM-E BIOS Feature List

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

UEFI compatible
Configuration and features

0 Disable unused devices

0 BIOS setup menu

0 SoC settings to allow tuning to achieve the optimal combination of
performance and power consumption

BIOS settings tool
Default boot device priority

0 Network / PXE -> 1st off-module SATA -> Other removable devices
PXE boot (UEFI Mode)

0 Supports PXE boot and provide the ability to modify the boot sequence.
When PXE booting, the card first attempts to boot from the first Ethernet
device (eth0).

0 PXE timeout timer set to 10 seconds

Other boot options
0 Also supports booting from SATA and USB interfaces
0 Provides the capability to select boot options
Remote BIOS update
0 Scenario 1: Sample / audit BIOS settings

0 Scenario 2: Update BIOS with pre-configured set of BIOS settings

0 Scenario 3: BIOS / firmware update with a new revision

0 Update from the operating system over the LAN

0 Can complete BIOS update or setup change with a single reboot (no PXE
boot, no multiple reboots)

0 No user interaction (e.g., prompts)

0 BIOS updates and option changes do not take longer than five minutes to
complete

0 Can be scripted and propagated to multiple machines

Event log

0 Implement SMBIOS type 15 per SMBIOS specification Rev 2.6

0 Hold more than 500 event records (assuming the maximum event record
length is 24 bytes, then the size will be larger than 12KB)

0 Each eventrecord includes enhanced information identifying the error
source device's vendor ID, card slot ID, and device ID

0 A system access interface and application software to retrieve and clear the
event log from the BIOS
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* Logged errors
0 CPU / memory errors
PCle errors
SATA errors
POST errors
System reboot events
0 Sensor values exceeding warning or critical thresholds
* Error thresholds
0 Setting must be enabled for both correctable and uncorrectable errors.
0 Threshold for Memory Correctable ECC is TBD.
0 PCle error threshold follows chipset vendor’s suggestion.
* POST codes
0 To be provided on the serial console
0 To be provided on the LPC bus

O O 0O

0 Model

0 Serial Number

0 Additional information requested by Facebook
e Processor

O Atom processor
Execute-Disable Bit Capability
Active Processor Core Count
C-State Technology (CO, C1, C1E, and C6)
Intel® Virtualization Technology (VT)

0 Advanced Encryption standard New Instruction (AES-NI)
* Memory

0 Slot detection and Sizing

0 Memory Frequency
e ACPower Loss

0 PowerOn

0 Power Off

0 Last State

O O OO

e LED
0 Port80LED
* Button
0 Power Button
o ACPIMP 14
0 Platform PCI Routing
0 Sub-System ID
0 Onboard Device enable/disable
0 Spread Spectrum Clock
0 Clock disabled for unused slot/device
0 Popup Menu F11
o0 PXE BootF12
* Post/Setup Message
0 BIOS Date
o0 BIOS Version
o CPU String
0 CPU Speed
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0 Hotkeys (F2/DEL/F11/F12)
0 Memory Info
e Serial Console Redirection
o POST
o SETUP
o DOS
* Flash
Supported Flash Parts
DOS Flash Utility
Linux Flash Utility
BIOS Recovery during BIOS post
0 non-BIOS region update
e Storage
0 SATA
0 AHCIMode
e USB
0 Legacy USB Boot/Hot plug
0 USB OverCurrent
¢ BIOS Security
e SMBIOS
0 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 : IPMI device Information
0 Type 127 : End of Table
* SPDreading retry 3 times mechanism
¢ Event Logging
o0 Single ECC Error
Multi-bit ECC Error
PCI-Express Error
NMI on Error
POST Error
Filter OEM POST Error for SMBIOS error log
OEM SMBIOS error log (only BIOS error)

Note: BIOS should map CCNX88091 device to above 4GB address space.

O O 0O

OO0 000000000 O0OO0OO0o

OO0 O0OO0Oo

o
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BMC Feature Support

The BMC on Wedge 100C support the following features:

All SEL commands

All sensor commands

All SDR commands

Power on/off/cycle / hardware reset / soft reset commands
[2C access to Power Sequencer, and DC-DC convertor
Inventory EEPROM access

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

On-board OOB switch MDIO interface access

On-board PHY MDIO interface access

CPLD online upgrade (disabled in MP)

http://opencompute.org
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9. Transceivers and cables

9.1. 100G optics
¢ (QSFP28 CLR4 100G transceiver
e (QSFP28 LR4/LR4-lite 100G transceiver
e (QSFP28 CWDM4 100G transceiver
e (QSFP28 OpenOptic 100G transceiver

9.2. 100G Cables
* QSFP28 100GE to QSFP28 100GE cable, 1M, 2M, 3M
* QSFP28 100GE to 2 QSFP28 50GE split cable, aka Y-cable, 1M, 2M, 3M
« QSFP28 100GE to 4 SFP28 25GE fanout cable, 1M, 2M, 3M
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