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[bookmark: _Toc496795324]Background
The OCP Mezzanine Card v0.5 and v2.0 specifications were created in 2012 and 2015 to standardize low profile PCIe NIC modules. These specifications are publically available and can be found at: 
http://www.opencompute.org/wiki/Server/Mezz#Specifications_and_Designs
Compared to a NIC in in the standard PCIe CEM form factor, an OCP 2.0 Mezzanine is generally smaller in size with additional signals for NIC management, and support for multi-host use cases. 
Figure 1: A Representative OCP 2.0 Mezzanine Card With Dual QSFP Ports
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In the 2016 and 2017 OCP Summit, there was a healthy adoption of the OCP Mezzanine Card 2.0 form factor from both NIC and system suppliers. With this broader adoption, the OCP community raised the request to refresh the specification to support new and broader use cases, such as: 
· Support NICs with Higher TDP
· Support for PCIe Gen4/5
· Support for more than x16 lanes of PCIe per card
· Support for Smart NIC implementations with on-board DRAM
· Support for greater board area for more complex add-in card designs
· Simplification of FRU installation and removal while reducing overall down time
The OCP NIC 3.0 specification aims to support these use cases. This specification was created under OCP Server workgroup - OCP NIC subgroup. 
[bookmark: _Ref496776692]A representative OCP 3.0 NIC mezzanine card is shown in Figure 2.
Figure 2: A Representative OCP 3.0 NIC Mezzanine Card with Quad SFP Ports
[image: C:\Users\joshuaheld\AppData\Local\Temp\Temp1_Renderings.zip\nic7.PNG]
OCP 3.0 compliant cards are not backwards compatible to the 2.0 form-factor. Backward compatibility was considered during the specification process. However, after evaluating 14 major design concepts, the NIC and system suppliers converged on not supporting backward compatibility in order to achieve better features in this specification.
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OCP NIC 3.0 has 3x form factors, Small – Medium – Large as shown in the figures below. The drawings are not to scale. The components in form factor are implementation examples for illustration purpose.
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Small form factor has right side connector (Connector R) on baseboard and medium/ large form factor has 2x connectors(Connector R and Connector L) on baseboard. Connector is based on SFF-TA-1002. [Editor’s note: plan to submit change back to SFF-TA-1002] NIC side has golden fingers.

The dimension of the 3x form factors is listed in Table 1.

[bookmark: _Ref498460740]Table 1: Dimension of form factors

	Form factors
	Width
	Depth
	Connector R
	Connector L
	Notes for typical use case

	Small
	W1=76

	115mm
	4C+ OCP sideband

	N/A
	Low profile and general NIC in similar profile as OCP NIC 2.0, and up to x16 PCIe lanes

	Medium
	W2=120[footnoteRef:1] [1:  Plan to change to 117mm, pending a change around mounting feature of straddle mount connector to reduce gap between 2x connectors] 

	115mm
	4C+ OCP sideband
168 pins
	2C
	Extended PCB width to support NIC with richer feature and some DRAM, and update x24 PCIe lanes

	Large
	W3=142[footnoteRef:2] [2:  Plan to change to 139mm, pending a change around mounting feature of straddle mount connector to reduce gap between 2x connectors] 

	115mm
	4C+ OCP sideband
168 pins
	4C
	Largest PCB width to support most feature rich NIC, and up to x32 PCIe lanes




The design allows downward compatible across the 3x sizes. Table 2 shows the compatibility across different baseboard / NIC. 


[bookmark: _Ref498461357]Table 2: Baseboard to OCP NIC Form factor Compatibility Chart 
	
	NIC

	Baseboard
	Small
	Medium
	Large

	Small
	Up to x16
	Not Support
	Not Support

	Medium
	Up to x16
	Up to x24
	Not Support

	Large
	Up to x16
	Up to x24
	Up to x32




Baseboard supports 2x kinds of connector mounting options, Straddle mount option and Right Angle (RA) option. 

Straddle mount option has OCP NIC and baseboard in co-planer position.  A cut out is defined in this specification for this baseboard option. 

RA option OCP NIC on top of baseboard. A cut out is not required for Baseboard for this baseboard option.

It is required for identical NIC to be used in both Straddle mount and RA baseboard options, if the combination is supported in Table 2.

This specification defines form factor in NIC module level, including front panel and latching / guiding features [TBD; may need to fall back to PCBA level]. 


Refer to chapter 3 for further information about form factors.
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[bookmark: _Toc495251177][bookmark: _Toc495251178][bookmark: _Toc495251179][bookmark: _Toc495251180][bookmark: _Toc495251181][bookmark: _Toc495251182][bookmark: _Toc495251183][bookmark: _Toc495251184][bookmark: _Toc495251185][bookmark: _Toc495251186][bookmark: _Toc388042465][bookmark: _Toc388044463][bookmark: _Toc388046458][bookmark: _Toc388172733][bookmark: _Toc388193017][bookmark: _Toc388195014][bookmark: _Toc388197012][bookmark: _Toc388199009][bookmark: _Toc388195008][bookmark: _Toc388202937][bookmark: _Toc388204940][bookmark: _Toc388206945][bookmark: _Toc388208954][bookmark: _Toc388213516][bookmark: _Toc388217968][bookmark: _Toc388219977][bookmark: _Toc388221987][bookmark: _Toc388017426][bookmark: _Toc388021797][bookmark: _Toc388030309][bookmark: _Toc388032307][bookmark: _Toc388042466][bookmark: _Toc388044464][bookmark: _Toc388046459][bookmark: _Toc388172734][bookmark: _Toc388193018][bookmark: _Toc388195015][bookmark: _Toc388197013][bookmark: _Toc388199010][bookmark: _Toc388195009][bookmark: _Toc388202938][bookmark: _Toc388204941][bookmark: _Toc388206946][bookmark: _Toc388208955][bookmark: _Toc388213517][bookmark: _Toc388217969][bookmark: _Toc388219978][bookmark: _Toc388221988][bookmark: _Toc388017427][bookmark: _Toc388021798][bookmark: _Toc388030310][bookmark: _Toc388032308][bookmark: _Toc388042467][bookmark: _Toc388044465][bookmark: _Toc388046460][bookmark: _Toc388172735][bookmark: _Toc388193019][bookmark: _Toc388195016][bookmark: _Toc388197014][bookmark: _Toc388199011][bookmark: _Toc388195010][bookmark: _Toc388202939][bookmark: _Toc388204942][bookmark: _Toc388206947][bookmark: _Toc388208956][bookmark: _Toc388213518][bookmark: _Toc388217970][bookmark: _Toc388219979][bookmark: _Toc388221989][bookmark: _Toc388017428][bookmark: _Toc388021799][bookmark: _Toc388030311][bookmark: _Toc388032309][bookmark: _Toc388042468][bookmark: _Toc388044466][bookmark: _Toc388046461][bookmark: _Toc388172736][bookmark: _Toc388193020][bookmark: _Toc388195017][bookmark: _Toc388197015][bookmark: _Toc388199012][bookmark: _Toc388195011][bookmark: _Toc388202940][bookmark: _Toc388204943][bookmark: _Toc388206948][bookmark: _Toc388208957][bookmark: _Toc388213519][bookmark: _Toc388217971][bookmark: _Toc388219980][bookmark: _Toc388221990][bookmark: _Toc387835739][bookmark: _Toc387931832][bookmark: _Toc388017429][bookmark: _Toc388021800][bookmark: _Toc388030312][bookmark: _Toc388032310][bookmark: _Toc388042469][bookmark: _Toc388044467][bookmark: _Toc388046462][bookmark: _Toc388172737][bookmark: _Toc388193021][bookmark: _Toc388195018][bookmark: _Toc388197016][bookmark: _Toc388199013][bookmark: _Toc388195012][bookmark: _Toc388202941][bookmark: _Toc388204944][bookmark: _Toc388206949][bookmark: _Toc388208958][bookmark: _Toc388213520][bookmark: _Toc388217972][bookmark: _Toc388219981][bookmark: _Toc388221991][bookmark: _Toc387835740][bookmark: _Toc387931833][bookmark: _Toc388017430][bookmark: _Toc388021801][bookmark: _Toc388030313][bookmark: _Toc388032311][bookmark: _Toc388042470][bookmark: _Toc388044468][bookmark: _Toc388046463][bookmark: _Toc388172738][bookmark: _Toc388193022][bookmark: _Toc388195019][bookmark: _Toc388197017][bookmark: _Toc388199014][bookmark: _Toc388195013][bookmark: _Toc388202942][bookmark: _Toc388204945][bookmark: _Toc388206950][bookmark: _Toc388208959][bookmark: _Toc388213521][bookmark: _Toc388217973][bookmark: _Toc388219982][bookmark: _Toc388221992][bookmark: _Toc387835741][bookmark: _Toc387931834][bookmark: _Toc388017431][bookmark: _Toc388021802][bookmark: _Toc388030314][bookmark: _Toc388032312][bookmark: _Toc388042471][bookmark: _Toc388044469][bookmark: _Toc388046464][bookmark: _Toc388172739][bookmark: _Toc388193023][bookmark: _Toc388195020][bookmark: _Toc388197018][bookmark: _Toc388199015][bookmark: _Toc388195057][bookmark: _Toc388202943][bookmark: _Toc388204946][bookmark: _Toc388206951][bookmark: _Toc388208960][bookmark: _Toc388213522][bookmark: _Toc388217974][bookmark: _Toc388219983][bookmark: _Toc388221993][bookmark: _Toc387835742][bookmark: _Toc387931835][bookmark: _Toc388017432][bookmark: _Toc388021803][bookmark: _Toc388030315][bookmark: _Toc388032313][bookmark: _Toc388042472][bookmark: _Toc388044470][bookmark: _Toc388046465][bookmark: _Toc388172740][bookmark: _Toc388193024][bookmark: _Toc388195021][bookmark: _Toc388197019][bookmark: _Toc388199016][bookmark: _Toc388195058][bookmark: _Toc388202944][bookmark: _Toc388204947][bookmark: _Toc388206952][bookmark: _Toc388208961][bookmark: _Toc388213523][bookmark: _Toc388217975][bookmark: _Toc388219984][bookmark: _Toc388221994][bookmark: _Toc374111368][bookmark: _Toc387835746][bookmark: _Toc387931839][bookmark: _Toc388017436][bookmark: _Toc388021807][bookmark: _Toc388030319][bookmark: _Toc388032317][bookmark: _Toc388042476][bookmark: _Toc388044474][bookmark: _Toc388046469][bookmark: _Toc388172744][bookmark: _Toc388193028][bookmark: _Toc388195025][bookmark: _Toc388197023][bookmark: _Toc388199020][bookmark: _Toc388195735][bookmark: _Toc388202948][bookmark: _Toc388204951][bookmark: _Toc388206956][bookmark: _Toc388208965][bookmark: _Toc388213527][bookmark: _Toc388217979][bookmark: _Toc388219988][bookmark: _Toc388221998][bookmark: _Toc387835747][bookmark: _Toc387931840][bookmark: _Toc388017437][bookmark: _Toc388021808][bookmark: _Toc388030320][bookmark: _Toc388032318][bookmark: _Toc388042477][bookmark: _Toc388044475][bookmark: _Toc388046470][bookmark: _Toc388172745][bookmark: _Toc388193029][bookmark: _Toc388195026][bookmark: _Toc388197024][bookmark: _Toc388199021][bookmark: _Toc388195736][bookmark: _Toc388202949][bookmark: _Toc388204952][bookmark: _Toc388206957][bookmark: _Toc388208966][bookmark: _Toc388213528][bookmark: _Toc388217980][bookmark: _Toc388219989][bookmark: _Toc388221999][bookmark: _Toc387835748][bookmark: _Toc387931841][bookmark: _Toc388017438][bookmark: _Toc388021809][bookmark: _Toc388030321][bookmark: _Toc388032319][bookmark: _Toc388042478][bookmark: _Toc388044476][bookmark: _Toc388046471][bookmark: _Toc388172746][bookmark: _Toc388193030][bookmark: _Toc388195027][bookmark: _Toc388197025][bookmark: _Toc388199022][bookmark: _Toc388196988][bookmark: _Toc388202950][bookmark: _Toc388204953][bookmark: _Toc388206958][bookmark: _Toc388208967][bookmark: _Toc388213529][bookmark: _Toc388217981][bookmark: _Toc388219990][bookmark: _Toc388222000][bookmark: _Toc387835749][bookmark: _Toc387931842][bookmark: _Toc388017439][bookmark: _Toc388021810][bookmark: _Toc388030322][bookmark: _Toc388032320][bookmark: _Toc388042479][bookmark: _Toc388044477][bookmark: _Toc388046472][bookmark: _Toc388172747][bookmark: _Toc388193031][bookmark: _Toc388195028][bookmark: _Toc388197026][bookmark: _Toc388199023][bookmark: _Toc388196989][bookmark: _Toc388202951][bookmark: _Toc388204954][bookmark: _Toc388206959][bookmark: _Toc388208968][bookmark: _Toc388213530][bookmark: _Toc388217982][bookmark: _Toc388219991][bookmark: _Toc388222001][bookmark: _Toc387835774][bookmark: _Toc387931867][bookmark: _Toc388017464][bookmark: _Toc388021835][bookmark: _Toc388030347][bookmark: _Toc388032345][bookmark: _Toc388042504][bookmark: _Toc388044502][bookmark: _Toc388046497][bookmark: _Toc388172772][bookmark: _Toc388193056][bookmark: _Toc388195053][bookmark: _Toc388197051][bookmark: _Toc388199048][bookmark: _Toc388197731][bookmark: _Toc388202976][bookmark: _Toc388204979][bookmark: _Toc388206984][bookmark: _Toc388208993][bookmark: _Toc388213555][bookmark: _Toc388218007][bookmark: _Toc388220016][bookmark: _Toc388222026][bookmark: _Toc387835775][bookmark: _Toc387931868][bookmark: _Toc387835776][bookmark: _Toc387931869][bookmark: _Toc388017465][bookmark: _Toc388021836][bookmark: _Toc388030348][bookmark: _Toc388032346][bookmark: _Toc388042505][bookmark: _Toc388044503][bookmark: _Toc388046498][bookmark: _Toc388172773][bookmark: _Toc388193057][bookmark: _Toc388195054][bookmark: _Toc388197052][bookmark: _Toc388199049][bookmark: _Toc388197732][bookmark: _Toc388202977][bookmark: _Toc388204980][bookmark: _Toc388206985][bookmark: _Toc388208994][bookmark: _Toc388213556][bookmark: _Toc388218008][bookmark: _Toc388220017][bookmark: _Toc388222027][bookmark: _Toc387835777][bookmark: _Toc387931870][bookmark: _Toc388017466][bookmark: _Toc388021837][bookmark: _Toc388030349][bookmark: _Toc388032347][bookmark: _Toc388042506][bookmark: _Toc388044504][bookmark: _Toc388046499][bookmark: _Toc388172774][bookmark: _Toc388193058][bookmark: _Toc388195055][bookmark: _Toc388197053][bookmark: _Toc388199050][bookmark: _Toc388197733][bookmark: _Toc388202978][bookmark: _Toc388204981][bookmark: _Toc388206986][bookmark: _Toc388208995][bookmark: _Toc388213557][bookmark: _Toc388218009][bookmark: _Toc388220018][bookmark: _Toc388222028][bookmark: _Toc387835778][bookmark: _Toc387931871][bookmark: _Toc388017467][bookmark: _Toc388021838][bookmark: _Toc388030350][bookmark: _Toc388032348][bookmark: _Toc388042507][bookmark: _Toc388044505][bookmark: _Toc388046500][bookmark: _Toc388172775][bookmark: _Toc388193059][bookmark: _Toc388195056][bookmark: _Toc388197054][bookmark: _Toc388199051][bookmark: _Toc388197734][bookmark: _Toc388202979][bookmark: _Toc388204982][bookmark: _Toc388206987][bookmark: _Toc388208996][bookmark: _Toc388213558][bookmark: _Toc388218010][bookmark: _Toc388220019][bookmark: _Toc388222029][bookmark: _Toc495251187][bookmark: _Toc495251188][bookmark: _Toc495251189][bookmark: _Toc495251190][bookmark: _Toc496795336][bookmark: _Ref374108305][bookmark: _Ref388040169][bookmark: _Ref394673920]Insulation requirement
[bookmark: _Toc496795337]NIC Implementation examples


[bookmark: _Toc496795338]Non-NIC Use cases
 “PCIe interface with extra management sideband”
[bookmark: _Toc496795339]PCIe Retimer card
[bookmark: _Toc496795340]Accelerator card
[bookmark: _Toc496795341]Storage HBA / RAID card
[bookmark: _Toc496795342]Card edge – Baseboard connector Interface
[bookmark: _Toc496624233][bookmark: _Ref496624920][bookmark: _Ref496624924][bookmark: _Ref496624931][bookmark: _Toc496795343]Gold Finger Requirement
Editor’s note: Connector vendors to provide input and all detailed views from the mechanical drawing. First stab at it is below. Diagrams are copied from SFF-TA-1002.
The OCP 3.0 mezzanine add-in cards are compliant to the SFF-TA-1002 specification with respect to the gold finger. Connector A compliant cards are XXXmm x XXXmm and may implement the full 168-pins. Connector B compliant cards are XXXmm x XXXmm and may implement the 140-pin gold finger. Both Connector A and Connector B cards may implement a subset of gold finger pins if there is a reduced PCIe width requirement (such as 1 x8 or 1 x4). The overall board thickness is 1.60mm. The gold finger dimensions for the Connector A and Connector B compliant cards are shown below. 

For additional details, refer to the XXX mechanical drawing.

Note: The “B” pins on the connector are associated with the primary (top) side of the add-in card. The “A” pins on the connector are associated with the secondary (bottom) side of the add-in card.

[bookmark: _Ref496706983]Figure 3: Connector A Gold Finger Mating Card Dimensions – Primary Side	Comment by Ng, Thomas1: Drawing was pulled from SFF-TA-1002 FIGURE 5-18. 
[image: ]

Figure 4: Connector A Gold Finger Mating Card Dimensions – Secondary Side	Comment by Ng, Thomas1: Drawing was pulled from SFF-TA-1002 FIGURE 5-18. 
TBD

Figure 5: Connector B Gold Finger Mating Card Dimensions – Primary Side	Comment by Ng, Thomas1: Drawing was pulled from SFF-TA-1002 FIGURE 5-18. 
[image: ]

Figure 6: Connector B Gold Finger Mating Card Dimensions – Secondary Side	Comment by Ng, Thomas1: Drawing was pulled from SFF-TA-1002 FIGURE 5-18. 
TBD
[bookmark: _Ref496624937][bookmark: _Toc496795344]Baseboard Connector Requirement
Editor’s note: Connector vendors to provide input.
The OCP3.0 connector is compliant to the “4C connector” as defined in the SFF-TA-1002 specification for a right angle or straddle mount form-factor. The 4C connector is 140-pins in width and includes support for up to 32 differential pairs to support a x16 PCI connection. The connector also provides 6 pins of 12V for payload power. This implementation is common between both Connector A and Connector B in the OCP3.0 form-factor. In addition, the Connector A implementation has a 28-pin porch to the right of pin 1. These pins are used for management and support for a 4 x4 multi-host configuration. The Connector A and Connector B drawings are shown in Figure 5 and Figure 6, below.	Comment by Ng, Thomas1: Note: Perhaps the SFF-TA-1002 spec needs to be updated with the 168 pin and straddle-mount definitions.
[bookmark: _Ref496622023][bookmark: _Ref496622044]Figure 7: 168-pin Base Board Connector A – Right Angle	Comment by Ng, Thomas1: Get updated drawing from TE with the straddle mount option.
[image: ]
[bookmark: _Ref496622031]Figure 8: 140-pin Base Board Connector B – Right Angle	Comment by Ng, Thomas1: Get updated drawing from TE with the straddle mount option.
[image: ]

[bookmark: _Ref496270069][bookmark: _Toc496795345]Pin definition
Editor’s note: The pin map aligns with OCP 3.0 Pinout Proposal 20171024a_TN.xlsx.
The pin definition of a mezzanine card with up to 2 x16 PCIe interfaces are shown in Table 1. All signal directions are shown from the perspective of the baseboard. 

A baseboard system may provide options for Connector A, and Connector B. Both connectors have common functionality with power, SMBus, x16 PCIe Gen4 connections and bifurcation control. Baseboards that implement both Connector A and Connector B can support up to 32 PCIe lanes or can be implemented as two standalone x16 cards. Connector A has an additional manageability porch with support for up to four PCIe hosts. These are the pins indicated as OCP_A[1:14], OCP_B[1:14]. The pins common to Connector A and Connector B are shown in Section 4.4. The manageability porch for Connector A only are shown in Section 4.5.	Comment by Ng, Thomas1: Need to confirm we can split the bay into two separate x16 add-in card slots. 

This is permissible from today’s electrical pinout, but this needs to be confirmed by mechanical.

Depending on the baseboard form-factor, multiple Connector A or Connector B compliant cards may be designed into the system.

Cards or systems that do not require the use of a PCIe x16 connection may optionally implement a subset electrical connections as applicable to the design (for example, a x8 card using the first 8 PCIe lanes that is compliant with Connector A or Connector B). Please refer to Sections 4.1 and 4.2 for mechanical details.

[bookmark: _Ref495924463]Table 31: x16 PCIe Mezzanine Card Pin Definition
	Connector A
	
	Connector B

	Side B
	Side A
	
	Side B
	Side A

	OCP_B1
	RFU
	RFU
	OCP_A1
	
	
	
	
	

	OCP_B2
	RFU
	RFU
	OCP_A2
	
	
	
	
	

	OCP_B3
	PERST1#
	PERST3#
	OCP_A3
	
	
	
	
	

	OCP_B4
	MNG_PRSNT#
	NCSI_ARB_IN
	OCP_A4
	
	
	
	
	

	OCP_B5
	RFU
	NCSI_ARB_OUT
	OCP_A5
	
	
	
	
	

	OCP_B6
	RFU
	GND
	OCP_A6
	
	
	
	
	

	OCP_B7
	NCSI_RXD1
	NCSI_TXD1
	OCP_A7
	
	
	
	
	

	OCP_B8
	NCSI_RXD0
	NCSI_TXD0
	OCP_A8
	
	
	
	
	

	OCP_B9
	NCSI_CLK_IN
	NCSI_TX_EN
	OCP_A9
	
	
	
	
	

	OCP_B10
	GND
	GND
	OCP_A10
	
	
	
	
	

	OCP_B11
	REFCLKn1
	REFCLKn3
	OCP_A11
	
	
	
	
	

	OCP_B12
	REFCLKp1
	REFCLKp3
	OCP_A12
	
	
	
	
	

	OCP_B13
	GND
	GND
	OCP_A13
	
	
	
	
	

	OCP_B14
	NCSI_CRS_DV
	SMALRT#
	OCP_A14
	
	
	
	
	

	Mechanical Key
	
	Mechanical Key

	B1
	+12V/+12V_AUX
	GND
	A1
	
	B1
	+12V/+12V_AUX
	GND
	A1

	B2
	+12V/+12V_AUX
	GND
	A2
	
	B2
	+12V/+12V_AUX
	GND
	A2

	B3
	+12V/+12V_AUX
	GND
	A3
	
	B3
	+12V/+12V_AUX
	GND
	A3

	B4
	+12V/+12V_AUX
	GND
	A4
	
	B4
	+12V/+12V_AUX
	GND
	A4

	B5
	+12V/+12V_AUX
	GND
	A5
	
	B5
	+12V/+12V_AUX
	GND
	A5

	B6
	+12V/+12V_AUX
	GND
	A6
	
	B6
	+12V/+12V_AUX
	GND
	A6

	B7
	WAKE#
	SMCLK
	A7
	
	B7
	WAKE#
	SMCLK
	A7

	B8
	PWRBRK#
	SMDAT
	A8
	
	B8
	PWRBRK#
	SMDAT
	A8

	B9
	MAIN_PWR_EN
	SMRST#
	A9
	
	B9
	MAIN_PWR_EN
	SMRST#
	A9

	B10
	PERST0#
	NIC_PWR_GOOD
	A10
	
	B10
	PERST0#
	NIC_PWR_GOOD
	A10

	B11
	+3.3V/3.3V_AUX 
	PERST2#
	A11
	
	B11
	+3.3V/3.3V_AUX 
	PERST2#
	A11

	B12
	PWRDIS
	PRSNTA#
	A12
	
	B12
	PWRDIS
	PRSNTA#
	A12

	B13
	GND
	GND
	A13
	
	B13
	GND
	GND
	A13

	B14
	REFCLKn0
	REFCLKn2
	A14
	
	B14
	REFCLKn0
	REFCLKn2
	A14

	B15
	REFCLKp0
	REFCLKp2
	A15
	
	B15
	REFCLKp0
	REFCLKp2
	A15

	B16
	GND
	GND
	A16
	
	B16
	GND
	GND
	A16

	B17
	PETn0
	PERn0
	A17
	
	B17
	PETn0
	PERn0
	A17

	B18
	PETp0
	PERp0
	A18
	
	B18
	PETp0
	PERp0
	A18

	B19
	GND
	GND
	A19
	
	B19
	GND
	GND
	A19

	B20
	PETn1
	PERn1
	A20
	
	B20
	PETn1
	PERn1
	A20

	B21
	PETp1
	PERp1
	A21
	
	B21
	PETp1
	PERp1
	A21

	B22
	GND
	GND
	A22
	
	B22
	GND
	GND
	A22

	B23
	PETn2
	PERn2
	A23
	
	B23
	PETn2
	PERn2
	A23

	B24
	PETp2
	PERp2
	A24
	
	B24
	PETp2
	PERp2
	A24

	B25
	GND
	GND
	A25
	
	B25
	GND
	GND
	A25

	B26
	PETn3
	PERn3
	A26
	
	B26
	PETn3
	PERn3
	A26

	B27
	PETp3
	PERp3
	A27
	
	B27
	PETp3
	PERp3
	A27

	B28
	GND
	GND
	A28
	
	B28
	GND
	GND
	A28

	Mechanical Key
	
	Mechanical Key

	B29
	GND
	GND
	A29
	
	B29
	GND
	GND
	A29

	B30
	PETn4
	PERn4
	A30
	
	B30
	PETn4
	PERn4
	A30

	B31
	PETp4
	PERp4
	A31
	
	B31
	PETp4
	PERp4
	A31

	B32
	GND
	GND
	A32
	
	B32
	GND
	GND
	A32

	B33
	PETn5
	PERn5
	A33
	
	B33
	PETn5
	PERn5
	A33

	B34
	PETp5
	PERp5
	A34
	
	B34
	PETp5
	PERp5
	A34

	B35
	GND
	GND
	A35
	
	B35
	GND
	GND
	A35

	B36
	PETn6
	PERn6
	A36
	
	B36
	PETn6
	PERn6
	A36

	B37
	PETp6
	PERp6
	A37
	
	B37
	PETp6
	PERp6
	A37

	B38
	GND
	GND
	A38
	
	B38
	GND
	GND
	A38

	B39
	PETn7
	PERn7
	A39
	
	B39
	PETn7
	PERn7
	A39

	B40
	PETp7
	PERp7
	A40
	
	B40
	PETp7
	PERp7
	A40

	B41
	GND
	GND
	A41
	
	B41
	GND
	GND
	A41

	B42
	PRSNTB0#
	PRSNTB1#
	A42
	
	B42
	PRSNTB0#
	PRSNTB1#
	A42

	Mechanical Key
	
	Mechanical Key

	B43
	GND
	GND
	A43
	
	B43
	GND
	GND
	A43

	B44
	PETn8
	PERn8
	A44
	
	B44
	PETn8
	PERn8
	A44

	B45
	PETp8
	PERp8
	A45
	
	B45
	PETp8
	PERp8
	A45

	B46
	GND
	GND
	A46
	
	B46
	GND
	GND
	A46

	B47
	PETn9
	PERn9
	A47
	
	B47
	PETn9
	PERn9
	A47

	B48
	PETp9
	PERp9
	A48
	
	B48
	PETp9
	PERp9
	A48

	B49
	GND
	GND
	A49
	
	B49
	GND
	GND
	A49

	B50
	PETn10
	PERn10
	A50
	
	B50
	PETn10
	PERn10
	A50

	B51
	PETp10
	PERp10
	A51
	
	B51
	PETp10
	PERp10
	A51

	B52
	GND
	GND
	A52
	
	B52
	GND
	GND
	A52

	B53
	PETn11
	PERn11
	A53
	
	B53
	PETn11
	PERn11
	A53

	B54
	PETp11
	PERp11
	A54
	
	B54
	PETp11
	PERp11
	A54

	B55
	GND
	GND
	A55
	
	B55
	GND
	GND
	A55

	B56
	PETn12
	PERn12
	A56
	
	B56
	PETn12
	PERn12
	A56

	B57
	PETp12
	PERp12
	A57
	
	B57
	PETp12
	PERp12
	A57

	B58
	GND
	GND
	A58
	
	B58
	GND
	GND
	A58

	B59
	PETn13
	PERn13
	A59
	
	B59
	PETn13
	PERn13
	A59

	B60
	PETp13
	PERp13
	A60
	
	B60
	PETp13
	PERp13
	A60

	B61
	GND
	GND
	A61
	
	B61
	GND
	GND
	A61

	B62
	PETn14
	PERn14
	A62
	
	B62
	PETn14
	PERn14
	A62

	B63
	PETp14
	PERp14
	A63
	
	B63
	PETp14
	PERp14
	A63

	B64
	GND
	GND
	A64
	
	B64
	GND
	GND
	A64

	B65
	PETn15
	PERn15
	A65
	
	B65
	PETn15
	PERn15
	A65

	B66
	PETp15
	PERp15
	A66
	
	B66
	PETp15
	PERp15
	A66

	B67
	GND
	GND
	A67
	
	B67
	GND
	GND
	A67

	B68
	RFU
	BIF2#
	A68
	
	B68
	RFU
	BIF2#
	A68

	B69
	PRSNTB3#
	BIF1#
	A69
	
	B69
	PRSNTB3#
	BIF1#
	A69

	B70
	PRSNTB2#
	BIF0#
	A70
	
	B70
	PRSNTB2#
	BIF0#
	A70



[bookmark: _Ref496268049][bookmark: _Toc496795346]Signal Descriptions – Common
The following section detail out the pin descriptions. All pin directions are from the perspective of the baseboard. The pins shown in this section are common to both Connectors A and B. 

Note: Pins that are only used on Connector A for the 28-pin OCP porch are defined in Section 4.5.
[bookmark: _Toc496795347]PCIe Interface Pins
This section provides the pin assignments for the PCIe interface signals. The AC/DC specifications are defined in Section XXX. Example connection diagrams for are shown in Figure 7 and Figure 8.

Table 42: Mezzanine Card Pin Descriptions – PCIe
	Signal Name
	Pin #
	Baseboard Direction
	Signal Description

	REFCLKn0
REFCLKp0
	B14
B15
	Output
	PCIe compliant differential reference clock #0, and #2. 100MHz HCSL reference clocks are used for the add-in card PCIe core logic.

Note: For cards that only support 1 x16, REFCLK0 is used. For cards that support 2 x8, REFCLK0 is used for the first eight PCIe lanes, and REFCLK2 is used for the second eight PCIe lanes. For Cards that support 4 x4, REFCLK0 is used for Port 0, and REFCLK2 is used for Port 2. 

Refer to Section 2.1 in the PCIe CEM Specification, Rev 4.0 for electrical details.

	REFCLKn2
REFCLKp2
	A14
A15
	Output
	

	PETn0
PETp0
	B17
B18
	Output
	Transmitter differential pair [0:15]. These pins are connected from the baseboard transmitter differential pairs to the receiver differential pairs on the add-in card. 

The PCIe Transmit pins are AC coupled on the baseboard with capacitors and are placed next to the baseboard transmitters. The AC coupling capacitor must be between 176nF (min) and 265nF (max). 

Refer to Section 6.1 in the PCIe CEM Specification, Rev 4.0 for details.

	PETn1
PETp1
	B20
B21
	Output
	

	PETn2
PETp2
	B23
B24
	Output
	

	PETn3
PETp3
	B26
B27
	Output
	

	PETn4
PETp4
	B30
B31
	Output
	

	PETn5
PETp5
	B33
B34
	Output
	

	PETn6
PETp6
	B36
B37
	Output
	

	PETn7
PETp7
	B39
B40
	Output
	

	PETn8
PETp8
	B44
B45
	Output
	

	PETn9
PETp9
	B47
B48
	Output
	

	PETn10
PETp10
	B50
B51
	Output
	

	PETn11
PETp11
	B53
B54
	Output
	

	PETn12
PETp12
	B56
B57
	Output
	

	PETn13
PETp13
	B59
B60
	Output
	

	PETn14
PETp14
	B62
B63
	Output
	

	PETn15
PETp15
	B65
B66
	Output
	

	PERn0
PERp0
	A17
A18
	Input
	Receiver differential pair [0:15]. These pins are connected from the add-in card transmitter differential pairs to the receiver differential pairs on the baseboard. 

The PCIe Receive pins are AC coupled on the add-in card with capacitors and are placed next to the add-in card transmitters. The AC coupling capacitor must be between 176nF (min) and 265nF (max). 

Refer to Section 6.1 in the PCIe CEM Specification, Rev 4.0 for details.

	PERn1
PERp1
	A20
A21
	Input
	

	PERn2
PERp2
	A23
A24
	Input
	

	PERn3
PERp3
	A26
A27
	Input
	

	PERn4
PERp4
	A30
A31
	Input
	

	PERn5
PERp5
	A33
A34
	Input
	

	PERn6
PERp6
	A36
A37
	Input
	

	PERn7
PERp7
	A39
A40
	Input
	

	PERn8
PERp8
	A44
A45
	Input
	

	PERn9
PERp9
	A47
A48
	Input
	

	PERn10
PERp10
	A50
A51
	Input
	

	PERn11
PERp11
	A53
A54
	Input
	

	PERn12
PERp12
	A56
A57
	Input
	

	PERn13
PERp13
	A59
A60
	Input
	

	PERn14
PERp14
	A62
A63
	Input
	

	PERn15
PERp15
	A65
A66
	Input
	

	PERST0#
PERST2#
	B10
A11
	Output
	PCIe Reset #0, #2. Active low. 

Indicates when the applied power is within tolerance and stable for the add-in card. PERST# goes high after 100ms per the PCI CEM Specification when the power rails are within operating limits. The PCIe REFCLKs also become stable within this period of time. 
PERST is pulled high on the baseboard. 

Note: For cards that only support 1 x16, PERST0# is used. For cards that support 2 x8, PERST0# is used for the first eight PCIe lanes, and PERST2# is used for the second eight PCIe lanes. For Cards that support 4 x4, PERST0# is used for Port 0, and PERST2# is used for Port 2.

Refer to Section 2.2 in the PCIe CEM Specification, Rev 4.0 for details.

	WAKE#
	B7
	Input
	WAKE#. Active low. This signal is pulled up to +3.3V on the baseboard with a 10kOhm resistor.

This signal is driven by the add-in card to notify the baseboard restore the PCIe link. For add-in cards that support multiple WAKE# signals, their respective WAKE# pins may be tied together as the signal is open-drain to form a wired-OR.

Refer to Section 2.3 in the PCIe CEM Specification, Rev 4.0 for details.



For each add-in card, the following connection rules must be followed:
· For a 1 x16 capable add-in card, REFCLK0 is used for the PCIe end-point.
· For a 2 x8 capable add-in card, REFCLK0 is used for lanes [0:7] and REFCLK2 is used for lanes [8:15].
· For a 4 x4 capable add-in card, REFCLK0 is used for lanes [0:3], REFCLK1 is used for lanes [4:7], REFCLK2 is used for lanes [8:11] and REFCLK3 is used for lanes [12:15]. Pins for REFCLK1 and REFCLK3 are described in Section 4.5.1 and are located on the 28-pin OCP porch.
· If the endpoint has multiple WAKE# signals, these are tied together to form a wired-OR. A 10kOhm pullup to +3.3V on the baseboard.

[bookmark: _Ref496601843]Figure 9: PCIe Interface Pin Connections for 1 x16 and 2 x8 Add-in Cards
[image: ]

[bookmark: _Ref496605269]Figure 10: PCIe Interface Pin Connections for a 4 x4 Add-in Card
[image: ]

[bookmark: _Toc496795348]PCIe Present and Bifurcation Control Pins
This section provides the pin assignments for the PCIe present and bifurcation control pins. The AC/DC specifications are defined in Section XXX. An example connection diagram is shown in Figure 9.

Table 53: Mezzanine Card Pin Descriptions – PCIe Present and Bifurcation Control Pins
	PRSNTA#
	A12
	Output
	Present A is used for card presence detection and add-in card PCIe capabilities detection. This pin is connected to GND on the baseboard and is used in conjunction with the Present B pins on the add-in card. 

	PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#
	B42
A42
B70
B69
	Input
	Present B [0:3]# are used for card presence detection and PCIe capabilities detection. 

For baseboards, these pins are connected to the I/O hub and are pulled up to +3.3V using 1kOhm resistors.

For add-in cards, these pins are strapped to PRSNTA#. The encoding definitions are described in Section 4.6.

	BIF0#
BIF1#
BIF2#
	A70
A69
A68
	Output
	Bifurcation [0:2]# are outputs driven from the baseboard I/O hub and allows the system to configure the add-in card bifurcation. 

The encoding definitions are described in Section 4.6.



[bookmark: _Ref496605254]Figure 11: PCIe Present and Bifurcation Control Pins
[image: ]

[bookmark: _Toc496795349]SMBus Interface Pins
This section provides the pin assignments for the SMBus interface signals. The AC/DC specifications are defined in Section XXX. An example connection diagram is shown in Figure XXX.

Table 64: Mezzanine Card Pin Descriptions – SMBus
	Signal Name
	Pin #
	Baseboard Direction
	Signal Description

	SMCLK
	A7
	Output
	SMBus clock. Open drain, pulled up to +3.3V on the baseboard.

	SMDAT
	A8
	Input / Output
	SMBus Data. Open drain, pulled up to +3.3V on the baseboard.

	SMRST#
	A9
	Output
	SMBus reset. Open drain, pulled up to +3.3V on the baseboard. Used to reset optional downstream SMBus devices (such as I/O expanders or thermal sensors).



[bookmark: _Toc496795350]Power Supply Pins
This section provides the pin assignments for the power supply interface signals. The AC/DC specifications are defined in Section XXX. An example connection diagram is shown in Figure XXX.

[bookmark: _Ref496015964]Table 75: Mezzanine Card Pin Descriptions – Power
	Signal Name
	Pin #
	Baseboard Direction
	Signal Description

	GND
	Various
	GND
	Ground return; a total of 46 ground pins are on the main 140-pin connector area. 

	+12V/+12V_AUX
	B1, B2, B3, B4, B5, B6
	Power
	+12V main or 12V Aux power; total of 6 pins per connector. 

The +12V power pins must be within the rail tolerances when the PWRDIS pin is driven low by the baseboard.

	+3.3V/3.3V_AUX
	B11
	Power
	+3.3V main or +3.3V Aux power; total of 1 pin per connector.

The +3.3V power pin must be within the rail tolerances when the PWRDIS pin is driven low by the baseboard.

	PWRBRK#
	B8
	Output
	Power break. Active low, open drain. 

This signal is pulled up to +3.3V on the add-in card with a minimum of 95kOhm and the baseboard with a stiffer resistance in-order to meet the timing specs as shown in CEM. 

This signal is driven low by the baseboard and is used to notify that an Emergency Power Reduction State is requested.

	PWRDIS
	B12
	Output
	Power disable. Active high. 

This signal is driven high by the baseboard.

When high, this signal notifies the add-in card to turn off all systems connected to +12V power.

When low, this signal notifies the add-in card to enable the on-card power supplies. 

	MAIN_PWR_EN
	B9
	Output
	Main power enable. Active high. This signal is driven high by the baseboard. 

When high, main power is available to the add-in card for full power operation. 

When low, auxiliary power is available to the add-in card for reduced power operation.

	NIC_PWR_GOOD
	A10
	Input
	NIC power good. Active high. This signal is driven by the add-in card. 

When high, this signal indicates that all of the add-in card power rails are operating within nominal tolerances.

When low the add-in card power supplies are not yet ready or are in a fault condition. 

This signal is pulled down to ground with a 10kOhm resistor on the baseboard to prevent a false power good indication if no add-in card is present. 



[bookmark: _Toc496795351]Miscellaneous Pins
This section provides the pin assignments for the miscellaneous interface signals. The AC/DC specifications are defined in Section XXX.

Table 86: Mezzanine Card Pin Descriptions – Miscellaneous
	Signal Name
	Pin #
	Baseboard Direction
	Signal Description

	RFU
	B68
	Input / Output
	Reserved future use pin. Leave this pin as a no connect.



[bookmark: _Ref496268064][bookmark: _Toc496795352]Signal Descriptions – OCP Connector A Only
The following section details out the pin descriptions of the 28 pin porch that only exists on connector A. This 28 pin porch is shown in Section 4.3 and have pin numbers designated OCP_A[1:14], and OCP_B[1:14]. All pin directions on this OCP porch are from the perspective of the baseboard. 	Comment by Ng, Thomas1: Does anyone in the community have an alternate naming scheme for these 28 pins?



Note: The pins that are common to both Connectors A and B are defined in Section 4.4. 
[bookmark: _Ref496617895][bookmark: _Toc496795353]PCIe Interface Pins – OCP Connector A only
This section provides the pin assignments for the PCIe interface signals on the Connector A manageability porch. The AC/DC specifications are defined in Section XXX. An example connection diagram that shows REFCLK1, REFCLK3, PERST1# and PERST# is shown in Figure 8.

Table 97: Mezzanine Card Pin Descriptions – PCIe
	Signal Name
	Pin #
	Baseboard Direction
	Signal Description

	REFCLKn1
REFCLKp1
	OCP_B11
OCP_B12
	Output
	PCIe compliant differential reference clock #1, and #3. 100MHz HCSL reference clocks are used for the add-in card PCIe core logic.

Note: For Cards that support 4 x4, REFCLK1 is used for Port 1, and REFCLK3 is used for Port 3. REFCLK1 and REFCLK3 are not used for cards that only support a 1 x16 or 2 x8 connection.

Refer to Section 2.1 in the PCIe CEM Specification, Rev 4.0 for details.

	REFCLKn3
REFCLKp3
	OCP_A11
OCP_A12
	Output
	

	PERST1#
PERST3#
	OCP_B3
OCP_A3
	Output
	PCIe Reset #1, #3. Active low. 

Indicates when the applied power is within tolerance and stable for the add-in card. PERST# goes high after 100ms per the PCI CEM Specification when the power rails are within operating limits. The PCIe REFCLKs also become stable within this period of time. 
PERST is pulled high on the baseboard. 

Note: For Cards that support a 4 x4 PCIe connection, PERST1# is used for Port 1, and PERST3# is used for Port 3. PERST1# and PERST3# are not used for cards that only support a 1 x16 or 2 x8 connection.

Refer to Section 2.2 in the PCIe CEM Specification, Rev 4.0 for details.



[bookmark: _Toc496795354]NC-SI Over RBT Interface Pins – OCP Connector A only
This section provides the pin assignments for the NC-SI over RBT interface signals on the Connector A manageability porch. The AC/DC specifications are defined in Section XXX. An example connection diagram is shown in Figure 10. 

Refer to the NC-SI Specification for implementation and timing details.

Table 108: Mezzanine Card Pin Descriptions – NC-SI Over RBT
	Signal Name
	Pin #
	Baseboard Direction
	Signal Description

	CLK_IN
	OCP_B9
	Output
	Reference clock input. Synchronous clock reference for receive, transmit and control interface. The clock has a nominal frequency of 50MHz ±100ppm.

	CRS_DV
	OCP_B14
	Input
	Carrier sense/receive data valid. Signal is used to indicate to the baseboard that the carrier sense/receive data is valid.

	RXD0
RXD1
	OCP_B8
OCP_B7
	Input
	Receive data. Data signals from the network controller to the BMC.

	TX_EN
	OCP_A9
	Output
	Transmit enable.

	TXD0
TXD1
	OCP_A8
OCP_A7
	Output
	Transmit data. Data signals from the BMC to the network controller.

	ARB_IN
	OCP_A4
	Input
	NC-SI hardware arbitration input. Used only if the end point silicon supports hardware arbitration. Connects to the ARB_OUT signal of an adjacent device.

	ARB_OUT
	OCP_A5
	Output
	NC-SI hardware arbitration output. Used only if the end point silicon supports hardware arbitration. Connects to the ARB_IN signal of an adjacent device.



[bookmark: _Ref496617653]Figure 12: NC-SI Over RBT Connection Example
 [image: ]
[bookmark: _Toc496795355]Connector A Miscellaneous Pins – OCP Connector A only
This section provides the miscellaneous pin assignments for the pins on the Connector A manageability porch. The AC/DC specifications are defined in Section XXX. An example connection diagram is shown in Figure XXX.

Table 1110: Mezzanine Card Pin Descriptions – Miscellaneous
	Signal Name
	Pin #
	Baseboard Direction
	Signal Description

	MNG_PRSNT#	Comment by Ng, Thomas1: Are we keeping this feature? What specifically does MNG_PRSNT# asserted indicate to the baseboard?  (e.g. which management features are present?)
	OCP_B4
	Input
	Management present. Active low input. This pin is used to indicate manageability functions (e.g. NC-SI) are available on the add-in card. This pin is pulled up to 3.3V on the baseboard

	SMALRT#
	OCP_A14
	Input
	SMBus alert. Open drain, pulled up to +3.3V on the baseboard with a 10kOhm resistor to prevent a false SMB Alert indication when no add-in card is present, or if the SMALRT# function is not supported on the add-in card. 

	GND
	OCP_A6
OCP_A10
OCP_A13
OCP_B10
OCP_B13
	GND
	A total of 5 ground pins are available on Connector A OCP porch for signal return.

	RFU
	OCP_A1
OCP_A2
OCP_B1
OCP_B2
OCP_B5
OCP_B6
	Input / Output
	Reserved future use pins. Leave these pins as a no connect.



[bookmark: _Ref496625191][bookmark: _Toc496795356]PCIe Bifurcation mechanism 
OCP3.0 cards support use cases with multiple root ports on a baseboard connected to a single add-in card; or a single root port with multiple end points on the same add-in card. To accomplish this, there are two PCIe bifurcation configuration mechanisms via I/O pins: 
Add-in card to baseboard configuration (PRSNTA#, PRSNTB[3:0]#). The PRSNTA# and PRSNTB# pins are hard strapped on the add-in card.
Baseboard to add-in card configuration (BIF[3:0]#). The BIF# pin states are controlled by the baseboard.
The bifurcation mechanism is connected as follows on a system implemented with both Connector A and Connector B. 



Figure 14: PCIe Bifurcation Support
[image: ]

[bookmark: _Toc496795357]PCIe Add-in Card to Baseboard Bifurcation Configuration (PRSNTA#, PRSNTB[3:0]#)
The add-in card to baseboard configuration mechanism consists of four dual use pins (PRSNTB[3:0]#). These pins provide card presence detection as well as mechanism to notify the baseboard of the pre-defined PCIe lane width capabilities. The PRSNTB[3:0]# pins are pulled up to +3.3V on the baseboard and are active low signals. A state of 0b1111 indicates that no card is present in the system. Depending on the capabilities of the add-in card, the PRSNTB[3:0]# signals may be strapped to the PRSNTA# signal. The encoding of the PRSTNB[3:0]# bits is shown in left hand column of Table xxx below. 
[bookmark: _Toc496795358]PCIe Baseboard to Add-in Card Bifurcation Configuration (BIF[2:0]#)
Three signals (BIF[2:0]#) are driven by the baseboard to notify requested bifurcation on the add-in card silicon. This allows the baseboard to set the lane configuration on the add-in card that supports multiple bifurcation options. 
For example, a baseboard that has four separate hosts that support a 4 x4 connection, should appropriately drive the BIF[2:0]# pins per Table XXX and indicate to the add-in card silicon to setup a 4 x4 configuration. 
[bookmark: _Toc496795359]PCIe Bifurcation Decoder
The state combination of each of the PRSNTB[3:0]# and BIF[2:0]# pins deterministically sets the PCIe lane width for a given combination of baseboard and add-in cards. 
For ease of reference, the negation of each binary encoding of the PRSNTB[3:0]# is designated with a Card Type value. The encoding 0b1111 is Card Type 0, encoding 0b1110 is Card Type 1, encoding 0b1101 is Card Type 2, etc. 
[Editor’s note: Generate table directly in the specification once the encoding is locked down. Screen shot image quality may degrade due to publishing options]
[bookmark: _Ref496273715][bookmark: _Ref496273710]Table 1211: PCIe Bifurcation Decoder for x16 Width Cards
[image: ]
Table 1311: PCIe Bifurcation Decoder for x8 Width Cards
[image: ]
*Note: The baseboard must disable PCIe lanes during the initialization phase if the number of detected PCIe links are greater than what is supported to prevent a nondeterministic solution. 
For example, if the baseboard only supports a 1 x16 connection, and the add-in card only supports a 2 x8 connection, the baseboard must disable PCIe lanes 8-15 to prevent any LTSSM issues.
[bookmark: _Toc496795360]Bifurcation Detection Flow
[Need input and clarification]
The following detection flow shall be followed to determine the resulting link width based on both the baseboard and add-in card configurations. 

1. The baseboard reads the state of the PRSNTB[3:0]# pins. If the resulting value is not 0b1111, a card is present. Firmware determines the add-in card PCIe lane width capabilities per Table 11.
2. The baseboard reconfigures the PCIe bifurcation on its ports to match the highest common lane width and lowest link count on the card. 
3. For cases where the baseboard request a link count override (such as requesting a 4-host baseboard requesting 4 x4 operation on a supported card that would otherwise default to a 2 x8 case), the BIF[0:2]# pins would be asserted as appropriate. 
4. PERST# is deasserted after the 100ms window as defined by the PCIe specification.


[bookmark: _Toc496795361]PCIe Bifurcation Examples
For illustrative purposes, the following figures show several common bifurcation permutations. 
	
[bookmark: _Ref496707314]Figure 13 illustrates a single host baseboard that supports x16 with a single controller add-in card that also supports x16 (Type 6). The PRSTNB[3:0]# state is 0b1001. The BIF[2:0]# state is 0b111 as there is no need to instruct the end-point network controller to a specific bifurcation. The PRSNTB encoding notifies the baseboard that this card is only capable of 1 x16. The single host baseboard determines that it is also capable of supporting 1 x16. The resulting link width is 1 x16. 
	
Figure 15: Single Host (1 x16) and Type 6 Add-in Card (Single Controller, 1 x16 only)
[bookmark: _Ref496707391][image: ]

. 

[bookmark: _Ref496712399]Figure 14 illustrates a single host baseboard that supports 2 x8 with a single controller add-in card that also supports 2 x8 (Type 2). The PRSTNB[3:0]# state is 0b1101. The BIF[2:0]# state is 0b111 as there is no need to instruct the end-point network controllers to a specific bifurcation. The PRSNTB encoding notifies the baseboard that this card is only capable of 2 x8. The single host baseboard determines that it is also capable of supporting 2 x8. The resulting link width is 2 x8. 

Figure 16: Single Host (2 x8) and Type 2 Add-in Card (Dual Controllers, 2 x8 only)
[image: ]


Figure 15 illustrates a four host baseboard that supports 4 x4 with a single controller add-in card that supports 1 x16, 2 x8 and 4 x4 (Type 4). The PRSTNB[3:0]# state is 0b1011. The BIF[2:0]# state is 0b101 as the end point network controller is forced to bifurcate to 4 x4. The PRSNTB encoding notifies the baseboard that this card is only capable of 1 x16, 2 x8 and 4 x4. The four host baseboard determines that it is also capable of supporting 4 x4. The resulting link width is 4 x4. 

[bookmark: _Ref496712583]

Figure 17: Four Hosts (4 x4) and Type 4 Add-in Card (Single Controller, 4 x4)
[bookmark: _Ref496707402][image: ]


Figure 16 illustrates a four host baseboard that supports 4 x4 with a four controller add-in card that supports 4 x4 (Type 3). The PRSTNB[3:0]# state is 0b1100. The BIF[2:0]# state is 0b111 as there is no need to instruct the end-point network controllers to a specific bifurcation. The PRSNTB encoding notifies the baseboard that this card is only capable of 4 x4. The four host baseboard determines that it is also capable of supporting 4 x4. The resulting link width is 4 x4. 



[bookmark: _Ref496712789]Figure 18: Four Hosts (4 x4) and Type 3 Add-in Card (Four Controllers, 4 x4)
[bookmark: _Ref496707372][image: ]

Figure 19: Single Host with no Bifurcation (1 x16) and Type XXX Add-in Card (Two Controllers, 2 x8)
TBD

[bookmark: _Toc496795362]PCIe Clocking Topology 
Place holder section to discuss clocking requirements; topology (if not previously covered in the pin section)
[bookmark: _Toc496795363](high pri) Power capacity and power delivery
[Editors note: Jon Lewis to contribute; need to get updated Visio diagrams since we removed AUX_ENABLE from the pin list]
There are four permissible power states: AC Power Off, Management Only Mode, Aux Power Mode (S5), and Main Power Mode (S0). The transition of these states is shown in Figure 13. The main/aux power domains are switched on the baseboard and uses the power pins defined in Table 5. 

[bookmark: _Ref496016714]Figure 20: Baseboard Power Sequencing [image: ]
[bookmark: _Toc496795364]AC Power Off
In AC power off mode, all power delivery has been turned off or disconnected from the baseboard.
[bookmark: _Toc496795365]Management Mode	Comment by Ng, Thomas1: Per Jia:

What is the expectation of NIC in this mode? Is the NIC expected to respond to NC-SI command? 

Some NIC may need core powered to run management FW,  and the core power rail could be from VR under P12V_AUX


In Management Only Mode only provides +3.3V Aux for powering up management only functions.
[bookmark: _Toc496795366]Aux Power Mode (S5)
In Aux Power Mode provides both +3.3V Aux as well as +12V Aux is available. +12V Aux may be used to deliver power to the add-in card, but only up to the Aux budget.	
[bookmark: _Toc496795367]Main Power Mode (S0)
In Main Power Mode provides both +3.3V and +12V (Main) across the OCP connector. The add-in card operates in full capacity. Up to 79.2W may be delivered on +12V, and 3.63W on the +3.3V pins.





Figure 21: Baseboard Power Aux/Main Muxing
[image: ]	Comment by Ng, Thomas1: Should the baseboard should have the main/aux power muxing instead? The figure at left shows the power muxing on the add-in-card. Lets discuss. 

[bookmark: _Toc496624259][bookmark: _Toc496795301][bookmark: _Toc496795368][bookmark: _Toc496795369](high pri) Timing / sequence of power rails and signals 
The following figure shows the power sequence of 3.3V/3.3V_AUX, 12VMain/Aux relative to AUX_ENABLE, MAIN_ENABLE and NIC Power Good.

Figure 22: Baseboard Power Sequencing
[image: ]
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Mezzanine NIC shall support network booting in uEFI system environment. Mezzanine NIC shall support both IPv4 and IPv6 network booting. 
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[bookmark: _Toc496795382]Thermal and Environmental
[bookmark: _Toc384819835][bookmark: _Toc496795383]Environmental Requirements
[bookmark: _Toc317714089]The specific environment requirement is removed to allow the adoption of OCP Mezzanine NIC in systems with very different thermal requirement and boundary condition. 

This Mezzanine card shall meet the same environmental requirements specified in the OCP systems that the Mezzanine card is in. The OCP system that uses OCP Mezzanine card shall define air flow direction, inlet air temperature, air flow (or speed) to the local area where Mezzanine card is at, and simulation boundary. 

[bookmark: _Toc496795384]Thermal Simulation Boundary Example
Placeholder for Thermal Simulation Method. Using Facebook Intel® Motherboard V3.0 as example. Not covered by this update.
[bookmark: _Toc384819836][bookmark: _Toc496795385]Shock & Vibration
This Mezzanine card shall meet the same shock & vibration requirements specified in updated Facebook OCP Intel® Motherboard V2.0 and V3.0 Design Specification.
[bookmark: _Toc384819837][bookmark: _Toc496795386]Regulation
This Mezzanine card shall meet CE, CB, FCC Class A, WEEE, ROHS requirements.
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