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1. 
2. 
3. 
4. Scope
This document defines the technical specifications for Silicom Quad SFP+ 10 Gigabit Ethernet Open Compute Project (OCP) mezzanine card used in Open Compute Project.
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5. Overview
This document defines the technical specifications for the Silicom Quad Port SFP+ 10 Gigabit Ethernet Open Compute Project (OCP) mezzanine card used in Open Compute Project.

Silicom’s Quad Port SFP+ 10 Gigabit Ethernet Open Compute Project (OCP) mezzanine card designed for use in any mother board that can utilize “OCP_Mezz 2.0_rev1.00” MEZZ cards.

Silicom Quad Port SFP+ 10 Gigabit Ethernet OCP mezzanine card is based on Intel XL710 Ethernet controller with fully integrated Gigabit Ethernet Media Access Control (MAC) and SFI Interface. In addition to managing MAC and PHY Ethernet layer functions, the controller manages PCI Express packet traffic across its transaction, link, and physical/logical layers. Using hardware acceleration, the controller offloads tasks from the host, such as TCP/UDP/IP checksum calculations and TCP segmentation.

Silicom Quad Port SFP+ 10 Gigabit Ethernet OCP mezzanine card implement a type C NC-SI interface (single package, common bus buffers and shared RX queue).

License





As of June 16 2016, the following persons or entities have made this Specification available under Open Compute Project Hardware License (Copyleft) Version 1.0 (OCPHL-R), which is available at http://www.opencompute.org/community/get-involved/spec-submission-process/
Silicom Ltd.

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.
6. 
Key Features

6.1  
Host Interface:  

· Supports OCP Mezzanine card 2.0 Design Specification 1.00
· Supports PCI-Express Base Specification Revision 3.0 (8GT/s)

· PCI Express Gen 3.0 X8 lanes in Connector A
6.2  Form Factor:

Open Compute Project Mezzanine Card, Type 3

6.3  Mezzanine Card Connector:

Bergstak Plug 4 FCI 61083-124402LF or equivalent.

 
Performance Features:
· Support for jumbo frame up to 9.5KB

· Flow control support

· Priority Flow Control (draft IEEE 802.1Qbb)
· Enhanced Transmission Selection (draft IEEE802.1az)

· Statistics management and RMON

· 802.1q VLAN support

· DCB/DCB-X support

· Message Signal interrupts (MSI-X)

· Storage - Enabling competitive performance with native OS intelligent offload solutions, including NAS, iSCSI and FCoE
 LAN and Virtualization Features:

· Network Virtualization offloads for VXLAN and NVGRE

· Unified Networking Providing a single wire for LAN and storage: NAS (SMB, NFS) and SAN (iSCSI, FCoE)

· Virtual Bridging Support – VEPA/802.1Qbg, BPE/802.1Qbh

· Physical Functions – Up to 8 per port, up to 16 per device

· Support for 128 Virtual Device Queues (VMDq) per port

· Hardware Queue Pairs – Up to 1.5K (non-RDMA); up to 256K (RDMA)

· Virtualization - Alleviating hypervisor I/O bottlenecks by providing flow separation for Virtual Machines (VMs)

· TCP/IP/L2 features:

· Receive Side Scaling (RSS)

· Large Send Offload (LSO)

· TCP/UDP/IP/SCTP Checksum Offload

· IPV4, IPV6

1.1.1 Functional Description

1.1.2  Block diagram

1.1.3 
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Figure 1: Block Diagram
1.1.4  Block Diagram Overview

The Quad Port SFP+ OCP Mezzanine Card is based on Intel XL710 (Quad port 10G Ethernet MAC and SFI PHY). The MAC+ PHY interfaces the PC / Server via its PCI-Express interface with a X8 Lane.
The PCI- Express adapter employs 4 ports. Each port transports 10Gb/s transmit and 10Gbit/s receive, which gives 40 Gbit/s double simplex transportation. 
The Ethernet port has indication LED: for Activity / Link Speed.

On board power supply circuitry generates the 5V, 3.3V, 0.935V, 0.85V. 

6.4  Chips-Set:

Intel FTXL710-BM1: Quad 10 Gigabit Ethernet Controller – 576 ball FCBGA 25mmx25mm

Optical Media options:

(4) Finisar SFP+ FTLX8571D3BCV (or compatible), 1/10Gigabit Multi Mode optical transceiver Pluggable transceiver with press-fit and heat-sink cover

(4) Finisar SFP+ FTLX1471D3BCV (or compatible), 1/10Gigabit Single Mode optical transceiver Pluggable transceiver with press-fit and heat-sink cover

BGA Chips Set count: 1
6.5  Power 

Without Transceivers

	Current Rating
	S5
	TDC - S0 
	IPeak- S0

	P12V_AUX/P12V
	TBD
	TBD
	

	P5V_AUX
	N/A
	N/A
	

	P3V3_AUX
	TBD
	TBD
	

	P3V3
	N/A
	N/A
	

	Total Card Power
	TBD
	TBD
	6.20W


With SR transceivers

	Current Rating
	S5
	TDC- S0
	IPeak - S0

	P12V_AUX/P12V
	TBD
	TBD
	

	P5V_AUX
	N/A
	N/A
	

	P3V3_AUX
	TBD
	N/A
	

	P3V3
	N/A
	N/A
	

	Total Card Power
	TBD
	TBD
	9.66W


With LR transceivers

	Current Rating
	S5
	TDC - S0
	IPeak - S0

	P12V_AUX/P12V
	TBD
	TBD
	

	P5V_AUX
	N/A
	N/A
	

	P3V3_AUX
	TBD
	TBD
	

	P3V3
	N/A
	N/A
	

	Total Card Power
	TBD
	TBD
	10.44W


6.6  Management Connection

The board shall support both RMII based NC-SI and SMBus for OOB.

Intel XL710 can support:

· connection via legacy SMBus 

· Connection via NC-SI over RMII

· Connection via NC-SI over MCTP. This connection can be over SMBus, PCIe or both.

· Two connections — A connection via NC-SI over RMII for pass-through traffic and a connection via MCTP used only for control traffic  

By default, the XL710 will be configured to support two connection: NC-SI over RMII for pass- and a connection via MCTP over SMBUS.
1.1.5 
[image: image3.emf]Intel

XL710

M

e

z

z

a

n

i

n

e

 

C

o

n

n

e

c

t

o

r

N

C

-

S

I

S

M

B

u

s

S

M

B

u

s

f

o

r

 

O

O

B

A

7

4

,

 

A

7

5

,

 

A

7

6

N

C

-

S

I

A

1

4

,

 

A

1

5

,

 

A

1

6

,

 

A

2

2

,

A

2

3

,

 

A

7

8

,

 

A

8

0

,

 

A

8

1

M

E

Z

Z

_

S

M

B

u

s

A

1

8

,

A

1

9


Figure 2: Management Connection
6.7 NC-SI over RMII Connection
	NC-SI Signal
	Intel X710
	Mezzanine Connector

	NCSI_RCSDV
	AB11 (NCSI_CRS_DV)
	A14

	NCSI_50M_RCLK
	AC11 (NCSI_CLK_IN)
	A15

	NCSI_TXEN
	AB10 (NCSI_TX_EN)
	A16

	NCSI_RXD0
	AA11 (NCSI_RXD_0)
	A22

	NCSI_RXD1
	AC10 (NCSI_RXD_1) 
	A23

	NCSI_RXER
	(No compatible signal)
	A78

	NCSI_TXD0
	AA10 (NCSI_TXD_0)
	A80

	NCSI_TXD1
	AD11 (NCSI_TXD_1)
	A81


6.8 Mezz FRU EEPROM
The adapter shall support FRU EEPROM on Mezzanine card

· Mezz FRU interface: A18, A19

· FRU EEPROM: ATMEL AT24C01C (1Kbits)
· Slave Address: 0xA2

· Mezz ID Byte : 0x00 (8 lanes of PCIe on Connector A)
· Mezz Capability Byte : 0x00 (Single Host PCIe Mezz)
· The connection diagram is shown in figure 3.
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Figure 3: Mezz FRU EEPROM
 Thermal Reporting Interface
The adapter shall support On die temperature sensing interface

· Thermal report Interface: A75, A76

· Thermal report Type: On die Temperature sensing
· Thermal sensing device: TMP421

· Slave Address: 0x3E 
· The connection diagram is shown in figure 4.
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Figure 4: Remote on die temperature sensing
1.1.6 Mezzanine Card Form Factor

1.1.7 Mechanical Description

· The Mechanical outline conforms with base Design: P6 -  Quad ports 10G/25G SFP+
· Stack Type Support: Type 3
· Controller IC on secondary side.
· PCB Mechanical Drawing is shown in figure 5
· The Product includes Passive heatsink
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Figure 5: PCB Mechanical Drawing

.

1.1.8 Mezzanine Card Connectors
· Connector A: Used

· Connector B: Not Used

· Connector B PCB Area: Not Available
· Connector C: Not Installed
· Network I/O: Quad SFP+ Cage
· Mezzanine card Connector: Bergstak Plug 4 - FCI 61083-124402LF or equivalent.

· Port and LED location

· LEDs placement within "P6 -  Quad ports 10G/25G SFP+" envelope.

· Ports and LEDs Location and Numbering:
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Figure 6: Ports and LEDs location and numbering

1.1.9 
1.1.9.1 


· LEDs definition:
Each Port has 2 LEDs to indicate link status and speed.
Link:  
Physical link Speed:


Green stay on – physical link on with 10G Speed

Yellow stay on - physical link on with 1G Speed 

Off – physical link off.

Link /ACT: Logic Link/Activity, Green


Green stay on – logic link up, no activity


Green blinking – logic link up, activity

Off – logic link off

7. Environmental

7.1 Environment Requirements

· Operating and Storage Humidity: 0%–90%, non-condensing

· Ambient Operating Temperature: 0°C – 55°C (32°F – 131(F)
· Air Flow: minimum of 100 LFM 
· Storage Temperature: -20(C–65(C (-4(F–149(F)

7.2  Regulatory Compliance

· FCC 47CFR Part  15:2013, Subpart B Class B

       Conducted emissions 

       Radiated emissions
· EN 55022: 2010, Class B

       Conducted disturbance at mains terminals

       Conducted disturbance at telecommunication port

       Radiated disturbance

· EN 61000-3-2: 2006+A1(09)+A2(09)

       Harmonic current emissions
· EN 61000-3-3: 2008

       Voltage fluctuations and flicker

· EN 55024: 2010

        Immunity to electrostatic discharge (ESD)

        Radiated immunity to radio frequency electromagnetic field

        Conducted immunity to electrical fast transients / bursts (EFT/ B)

        Conducted immunity to voltage surges
        Conducted immunity to disturbances induced by radio frequency field

        Conducted immunity to voltage dips and short interruptions 
8. Compliance to OCP_Mezz 2.0_rev1.00 specification 
· Deviation from the specifications: none.

· Power Capability: Legacy Implementation of Mezzanine Card (P12V_AUX)
9. Revision History

	Author
	Description
	Revision
	Date

	Yossi Mimran
	Initial Draft Spec
	0.1
	10-May-2016

	Yossi Mimran
	- Specified "Type 3" Mezzanine card
- Max Ambient Temperature
- Added FRU EEPROM information
- Updated Thermal Sensing device and Address
- Updated Mechanical description
- Added LED definition
	0.2
	15-Jun-2016

	Yossi Mimran
	- Updated License
	0.3
	16-Jun-2016

	Yossi Mimran
	- Updated motherboards description on "overview"
- Added S0 and S5 power table

- Updated Management Connection section.

- Updated Mechanical description

- LEDS changed from T.H. to SMD

- Updated LEDs definition to "2 LEDS" definition

- Fixed some typos
- Added Compliance to OCP Specification section.
	0.4
	14-Jul-2016
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