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Licenses

All semiconductor devices that may be referred to in this specification, or required to manufacture
products described in this specification, will be considered referenced only, and no intellectual property
rights embodiedin or covering such semiconductor devices shall be licensed as a result of this
spedification or such references. Notwithstanding anything to the contrary in the CLA, the licenses set
forth therein do not apply to the intellectual property rightsincluded in or related to the semi-conductor

devices identifies in the spedification. These references include without limitation the reference to

devices listed below. For clarity, no patent claim that reads on such semiconductor devices will be

considered a “Granted Claim” under the applicable Contributor License Agreement for this spedification.

Description Manufacturer Part Number

X86 CPU Intel C2538 - 2.4GHz 3.0V
XW1618E2GSPCQ-AO DDR3-1600 2GB

SDRAM 2GB SO-DIMM w/ECC ATP Unb ECC SO-DIMM 1.35V Samsung

(x1)

USB to NAND Flash 2GB ATP AF2GSSGH-A11

SPI NOR Flash 8MB Winbound W25Q64FVSSIG

TPM STMicroelectronics ST33ZP24AR28PVSP ST

FPGA Microsemi A2F200M3F-FGG256

mSATA Connector TE Connectivity 1775838-2

AC Power Supply Compuware CPR-4011-4M11 Front to back airflow
CPR-4011-4M21 Back to front airflow

Switching Silicon Nephos MT3258

10/100/1000 PHY Broadcom BCM54616S
5M1270ZT144C5N *1

CPLD Altera 5M1270ZF256C5N *2

Fans Sunon PF40561BX-Q020-S99 (Front to Back
airflow)
PF40561BX-Q010-S99 (Back to Front
airflow)

Cage/Connector SFP+ 2x8 (x3) All Best R-OP-008320-7-B-N-42-F5

Cage/Connector QSFP+ 2x2 (x1) | All Best R-TR-Q2-4CMA-OU

Cage QSFP+ 1x2 (x1) All Best H-OR-Q2-4CX1-F5F

Connector QSFP+ 1x1 (x2) All Best R-CT-Q1-9CX2

Connector RJ45 2x1 (x1) UDE M1-C2100CK13-1




As of May 23, 2017, the following persons or entities have made this Specification available under the
Open Compute Project Hardware License Version 1.0 (OCPHL-P), which is available at
http://www.opencompute.org/community/getinvolved/specsubmission-process/

NEPHOS INC

Your use of this Specification may be subject to other third party rights. THIS SPECIFICATION IS
PROVIDED "AS IS." No support of any kind will be provided by the contributors. The contributors
expressly disclaim any warranties (express, implied, or otherwise), induding implied warranties of
merchantability, non-infringement, fitness for a particular purpose, completeness or title, related to the
Spedification. The entire risk as toimplementing or otherwise using the Specificationis assumed by the
Spedification implementer and user. IN NO EVENT WILL ANY PARTY BE LIABLE TO ANY OTHER PARTY FOR
LOST PROFITS ORANY 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.

This specification is being submitted under the Open Compute Project Hardware License
(Permissive)

License: OCPHL - Permissive



Scope
This document outlines the technical specifications for the Nephos NPS4806 Open Switch Platform
submitted to the Open Compute Foundation.

Overview

This document describes the technical specifications of the NPS4806 Top of Rack switch designed by
Nephos Inc. The NPS4806 is a cost optimized switch design focused on Top of Rack deployments which
support 10Gb server connectivity and providing 40Gb uplinks to the distribution/Spine layer of the
network. The switch supports forty eight SFP+ ports that each operate at 1Gb or 10Gb and six QSFP+
ports that operate at 40Gb each or can be broken outinto four 10Gb (or 1Gb) ports each.

The NPS4806 is a PHY-Less design with the SFP+and QSFP+ connections directly attaching to the Serdes
interfaces of the Nephos MT3258 720G Aries switching silicon providing the lowest cost, latency, and
power. NPS4806 supports traditional features foundin Top of Rack switches such as:

e Redundant field replaceable power supply and fan units

e Supportfor “Front to Back” or “Back to Front” air flow direction

e Supports a modular CPU card that allows flexibility in the CPU and/or memory configurations
that can be offered.

e The NPS4806is a 1RU design that supports standard 19” rack deployments as well as standard
21” Open Rack deployments.



Physical Overview

Dimensions

Inches Millimeters
Length 18.622 473
Width 17.42 442.5
Height 1.73 43.95
Top View

The top view of the NPS4806 shows the PCBs and associated componentsin the NPS4806 system

CPLD

Nephos MT3258

CPU Module

BCM54616S PHY



Front View

f

Svstem LED /Rst Switch QSFP to SFP+/break out LED | Mini | | MNG/Console

The front panel view of the NPS4806 includes the following key components:

e Forty Eight SFP+ Ports

e Six QSFP+ ports

e System LEDS

e Mini USB 2.0 type “A” port

e RJ45RS232 management port

e RJ4510/100/1000 Ethernet management port
e Resetswitch



Front Panel LED Definitions

LED Name Description State
This poweris operating
Green
normally.
Led to indicate PWR b
PSU1 status of Power Amber present but not power
Supply 1 on or this power is fault.
Off Power supply not present.
This poweris operating
Green
normally.
Led to indicate PWR b
PSU2 status of Power Amber present but not power
Supply 2 on or this power is fault.
Off Power supply not present.
System self-diagnostic test
Green
successfully completed.
D LEtD to(;r\dmati System self-diagnostic test
196 Sysiem diagnastic has detected a fault. (Fan,
test results Amber
thermal or any interface
fault.)
System FAN operating
Green
normally.
LED to indicate E b
FAN the status of the Amber an tray pres'ent Uy system
system fans FANis fault.
OFF System OFF
Flashing by remote
management command.
LED to indicate Amber Flashing f.As§|sts the ‘techn|C|'an |fn
Location of inding the right device for
Loc switch in Data service in the rack.
Center
Not a particular switch that
OFF .
technician need to find
SFP+ LEDS LED builtinto On/Flashing Green SFP+ port has a valid link at




SFP+ cage ( one
per SFP+ port) to
indicate port

10G.

Flashingindicates activity.

QSFP+ Port LED
(Port 49~ 54)

status
SFP+ port has a valid link at
On/Flashing Amber 1G.
Flashingindicates activity.
Off Thereis nolink on the port.
SFP+ port has a valid link at
. 40G.
Each QSFP+ Port On/Flashing Green

has one LED to
indicate status

Flashingindicates activity.

Off Thereis nolink on the port.

QSFP port has a valid link at
10G via break out cable. The

QSFP+Port LEDin | Each QSFP+ has
On/Flashing Amber LED on 40G QSFP end is also
10G Mode(With |  four LEDs to / g Q o
Breakout cable) | indicate status of present OFF. Flashing
the individual indicates activity.
10G ports
Off Thereis nolink on the port.
LED to indicate On Port has a valid link
link status of
OOB LED 10/100/1000 ‘ ‘
management Off Thereis nolink on the port
port
LED to indicate Flashing Flashingindicates activity
activity status of
OOB LED 10/100/1000 —
management Off Thereis nolink on the port
port

SFP+ Interface Module support

1Gb SFP Modules

Standard 1Gb SFP modulesincluding but not limited to:
1000Base-T, 1000BASE-SX, 1000BASE-LX, 1000BASE-EX

10Gb SFP+ Optical Modules

Standard 10Gb SFP+ modules induding but not limited to:
10GBASE-SR, 10GBASE-LR, 10GBASE-ER, AOC Cables

Direct Attach Copper (DAC)

Standard DAC cables induding but not limited to
Passive cable up to 5m, Active cable up to 10m
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QSFP+ Interface Module Support

40Gb SFP+ Optical Modules

Standard 40Gb QSFP+ modules induding but not limited
to: 40GBASE-SR4, 40GBASE-LR4, 40GBASE-ER, AOC Cables

Direct Attach Copper (DAC)

Standard DAC cables induding but not limited to:
Passive cable up to 5m, Active cable up to 10m

Rear View

RedundantPower

supply module

4+1 RedundantFan

RedundantPower

supply module

The rear view of the NPS4806 includes the following key components:

e Five (4+1) redundant hot swappable fan modules
o LED per fan module to indicate status
o Color coding toindicate airflow direction
e Two redundant hot swappable power supply modules
o LED per power supply toindicate status
o Color coding toindicate airflow direction

11




Field Replaceable Units

Power Supply Modules

The NPS4806 supports two redundant power supply modules as listed below

Compuware 400 Watt PSU: AC Input Range 90-264VAC / 47-63Hz
e (CPR-4011-4M11 Front to back airflow

e CPR-4011-4M21 Back to front airflow

Inches Millimeters
Length 8.66 220
Width 1.58 40.25
Height 2.15 54.5
: @ 1 '
&
— 1) ——n!
- - =~ <>
i - - —|
(R frea s I~
..rr' 1S~ ‘{. ‘ BARCODE ®
.'-Zﬂ 4 ."‘ - . -
oy

RS

I o
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PSU Pin-Out

£ 1
Bottom §4§ £z _32 28 |

& <= 2 L o U &8 2 #A o =

» & & o 3 s @ . ‘

+12V | +12V ‘----—]-—H("‘.
, J

Ground Ground HREREEENE ]_ L |:]|: e

& & $ ; - B %

2 R g 2 2 3 =

sz 2 -} £ 2

Top o =

Fan Modules

The NPS4806 supports five individual fan modules. Each fan module supports two 40mmx40mmx54mm

fans
Description Manufacturer Part Number
Fan —Front to back airflow Sunon PF40561BX-Q020-599

Fan —Back to front airflow

Sunon

PF40561BX-Q010-599

13745

30+0,5

e610.5

S640.5

(IN)

(ouT)

AR FLOW
—_—

L1571 #28AWG 3rd: WHITE (H)
UL1571 #2BAWG 3rd: YELLOW (#)
L1571 #28AWG PWM:GREEN (%)
UL1571 #28AWG PWM:BLUE (¥
UL1571 #2BAWG —:GRAY (I)
L1571 #28AWG +:BROWN (%)
L1571 #2BAWG +:RED (#1)
L1571 #2BAWG —:BLACK (&)

OUSING: Molex 468560003—8FIN
TERMINAL: 2759 SERIES(8550101)
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System Overview:

Main PCB Block Diagram

| Vb C1LID

offf 1
= PONTSES g
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CPU Module Block Diagram

B2B Connector

PCle / SGMII / GP1Os / Power

SPI Flash SPI Flash
FPGA 4MB GBE 256Kb

Reset |GPIOs

SPI Flash SPI Flash
Master 8MB Backup 8MB

QDDR3 64bif

CHB PuiiE] 64bi;

USB to NAND Flash
8GB

SODIMM
Connector CHA
DDR3 RAM
4GB with ECC

SODIMM
Connector CHB

DDR3 RAM
4GB with ECC
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PCB Board Set
The NPS4806 is composed of 3 unique PCB assemblies as follows:

e Main switch PCB which supports the switching silicon and all front panel connections
e CPUmodule PCB which provides the control processor and associated components
e Fan PCB which provides connectivity for the 5 Fan modulesin the system

Fan PCB
%

CPU PCB

Switch PCB
_




Main Switch PCB

The Main Switch PCBis a fourteen layer board supporting the switching silicon, front panel networking
and management ports, LEDs, and connections to other PCBs required in building the system.

Main PCB Dimensions

Inches Millimeters
Length 9.95 252.70
Width 16.28 413.50
Main PCB major components
Description Manufacturer Part Number
Switching Silicon Nephos MT3258
10/100/1000 PHY Broadcom BCM54616S
CPLD Altera CPM570 (3 pieces)
Cage/Connector SFP+2x8 (x3) All Best R-OP-008320-7-B-N-42-F5
Cage/Connector QSFP+2x2 (x1) | All Best R-TR-Q2-4CMA-OU
Cage QSFP+ 1x2 (x1) All Best H-OR-Q2-4CX1-F5F
Connector QSFP+ 1x1 (x2) All Best R-CT-Q1-9CX2
Connector RJ45 2x1 (x1) UDE M1-C2100CK13-1
Main PCB Top view
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Main PCB Bottom View

Fan PCB

The Fan PCBis 4 layers and provides the power, management and connectivity for the 5 system fan
modules. The Fan PCB connects to the Main Switch PCB via a small cable assembly for power and a small
cable assembly for management signals.

Fan PCB Dimensions

Inches Millimeters
Length 10.86 275.75
Width 1.57 40

18




Fan PCB Power Cable Define

GND
GND
GND
FAN_VP3P3
FAN_VP12
FAN_VP12

Fan Signal Cable
29 /
: fETbIEL:
iz Pl 12
I | ——i—
Pl = ? — 2
e 3 — 3
- j —— |
] 5 m—f—
1" o
S IPINEL %
P P S—
e s a—t
29 P29
30 —— f—30
Note: - 130210 -
L — 4 g
2. Open/Short Test:100%:
3.Conductor Resistance:2Q (Max):
4. Insulation Resistance:10MQY (Min)
5. %A H A E 7 SRoliSIR K,
6. operating temperature range:-40°C-80°C 2 FLAT CABLE UL2651%28 30P PITCH=1.0MM £ icHE 1
7. Storage temperature:15°C-307(C
1 [IDC CONNECTOR 30P(2*15) SOCKET PITCH:20MM —fpsUABH% 2 G/F
ITEM DESCRIPTION Q1Y REMARK

Fan Signal Cable Pin define

FANSR_SENSOR FAN5_SENSOR
FAN_PWM_5 FAN_LED O_5
FAN_LED G_5 FAN5_Dir

FAN4R_SENSOR FAN4_SENSOR
FAN_PWM_4 FAN_LED O_4
FAN_LED G_4 FAN4_Dir
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FAN3_SENSOR FAN3R_SENSOR
FAN_LED G_3 FAN_PWM_3
FAN3_Dir FAN_LED_O_3
FAN2_SENSOR FAN2R_SENSOR
FAN_LED G_2 FAN_PWM_2
FAN_LED O _2 FAN2_Dir
FAN1_SENSOR FANIR_SENSOR
FAN_LED G_1 FAN_PWM_1
FAN_LED O_1 FAN1_Dir

CPU Module PCB

The CPU module is a 12 Layer PCB and supports the communication processor and associated
components for the CPU subsystem. The communication processor utilized is an Intel Atom C2000 series
communication processor. This family of Intel SoCs offers a wide range of pin compatible options scaling
from two to eight cores, a thermal design power (TDP) of 7W to 20W, integrated HW acceleration, and
Intel Xeon Instruction Set Architecture compatibility.

CPU PCB Top and Bottom side

DDR Moulde 2

DDR Moulde 1

Intel CPU |
€2538

E VI Wt

CPU PCB Dimensions

Inches Millimeters
Length 5.98 151.9
Width 4.83 122

20




CPU PCB major components

Description Manufacturer Part Number

CPU Intel C2538 — 2.4GHz 3.0V
SDRAM 4GB SO-DIMM w/ECC Innodisk M3D0-4GHS2LPC 4GB 1.35V
(x2)

USB to NAND Flash 8GB ATP AF2GSSGH-A1l

SPI NOR Flash 8MB (x2) Winbound W25Q64FVSSIG

Trusted Platform Module (TPM) | STMicroelectronics ST33ZP24AR28PVSP ST
FPGA Microsemi A2F200M3F-1FGG256

CPU PCB Pin Define

5V

5V

GND

GND

GND

GND

VDD5V_USB1

GND

UART1_TX

UART1_RX

UART1_RTS

UART1_CTS

NC

NC

NC

NC

NC

NC

NC

NC

eLBC_AO

eLBC_A1

12v

12v

12v

12v

12v

12v

GND

GND

CPU_MDC

CPU_MDIO

GND

USB1_VBUS

USB1_PWRFAULT

Manu_RESET

RESET_CPLD

CPU_GPIO1

CPU_GPIO2

CPU_GPIO3

CPU_GPIO4

CPLD_CS

CPLD_INT_CPU

CPLD_WE
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eLBC_A2

eLBC_A3

CPLD_LBCTL

eLBC_A4

CPLD_OE

GND

CPLD_CLK

CPU_I2C_SCL1

GND

CPU_I2C_SDA1

CPU_I2C_SCLO

GND

CPU_I2C_SDAO

USB_CPU_DM

CPLD23_INT_L

USB_CPU_DP

GND

GND

GND

SGMII_RX0_N

GND

SGMII_RX0_P

GND

GND

GND

SGMII_TX0_N

MON_RESET

SGMII_TX0_P

GND

GND

GND

PICe_TX0_N

GND

PICe_TXO0_P

GND

GND

GND

PICe_TX1_N

GND

PICe_TX1 P

GND

GND

GND

PICe_RX1_N

GND

PICe_RX1_P

GND

GND

GND

PICe_RXO_N

GND

PICe_RXO0_P

GND

GND

GND

GND
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Software Support

The NPS4806 supports a base software package composed of Open Source components.

BIOS support
The NPS4806 Supports Coreboot/SeaBios

ONIE
Supportfor ONIE

Open Network Linux
Supportfor ONL
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Power/Environmental/Agency Certifications

Power Consumption
The total estimated system power consumption of the NPS4806 is ~360 Watts. This is based upon worst

case power assumptions for traffic, optics used, and environmental conditions.

Environmental

0to 40 Degrees C standard operating range
-40to 70 Degrees C storage

Humidity 5% to 95% non-condensing

Vibration —IEC 68-2-36, IEC 68-2-6

Shock — IEC 68-2-29

Acoustic Noise Level —Under 60dB in 40 degree C

Safety

The following safety item are planned to be certificated

UL/ Canada
CB (Issued by TUV/RH)
China CCC

Electromagnetic Compatibility
The following EMC related item are planned to be certificated.

ROHS

CE

EN55022 Class A

EN55024

EN61000-3-2

EN61000-3-3

FCC Title 47, Part 15, Subpart B Class A
VCCl Class A

CCC

RoHS Requirement(Regulatory Standards Compliance table)

# Description Limitation/ ppm
1 Cadmium/ Cadmium Compounds 80
2 Hexavalent Chromium/ Hexavalent Chromium Compounds 800
3 Lead/ Lead Compounds 800
4 Mercury/ Mercury Compounds 800
5 Polybrominated Biphenyls (PBBs) 800
6 Polybrominated Diphenylethers (PBDEs) 800
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