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As	
  of	
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  following	
  persons	
  or	
  entities	
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  made	
  this	
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available	
  under	
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  Contributors	
  License	
  Agreement	
  1.0	
  -­‐
Copyright	
  and	
  Patent,	
  which	
  is	
  available	
  at:	
  	
  	
  

http://www.openwebfoundation.org/legal/the-­‐owf-­‐1-­‐0-­‐agreements/owf-­‐contributor-­‐
license-­‐agreement-­‐1-­‐0-­‐-­‐-­‐copyright-­‐and-­‐patent	
  

Netronome	
  Systems,	
  Inc. 

Your	
  use	
  of	
  this	
  Specification	
  may	
  be	
  subject	
  to	
  other	
  third	
  party	
  rights.	
  THIS	
  
SPECIFICATION	
  IS	
  PROVIDED	
  "AS	
  IS."	
  Netronome	
  and	
  its	
  contributors	
  expressly	
  disclaim	
  
any	
  warranties	
  (express,	
  implied,	
  or	
  otherwise),	
  including	
  implied	
  warranties	
  of	
  
merchantability,	
  noninfringement,	
  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. 

CONTRIBUTORS	
  AND	
  LICENSORS	
  OF	
  THIS	
  SPECIFICATION	
  MAY	
  HAVE	
  MENTIONED	
  
CERTAIN	
  TECHNOLOGIES	
  THAT	
  ARE	
  MERELY	
  REFERENCED	
  WITHIN	
  THIS	
  SPECIFICATION	
  
AND	
  NOT	
  LICENSED	
  UNDER	
  THE	
  OWF	
  CLA	
  OR	
  OWFa.	
  IMPLEMENTATION	
  OF	
  THESE	
  
TECHNOLOGIES,	
  WHICH	
  MAY	
  INCLUDE	
  SAMTEC	
  TECHNOLOGY,	
  MAY	
  BE	
  SUBJECT	
  TO	
  
THEIR	
  OWN	
  LEGAL	
  TERMS. 
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1. Overview	
  
	
  

This	
  document	
  defines	
  physical	
  and	
  interface	
  requirements	
  for	
  the	
  programmable	
  
NIC	
  mezzanine	
  card	
  that	
  can	
  be	
  installed	
  on	
  an	
  Open	
  Cloud	
  Server	
  (OCS)	
  server	
  
blade.	
  This	
  server	
  adapter	
  is	
  programmable	
  and	
  provides	
  CPU	
  offload	
  for	
  Host-­‐based	
  
SDN,	
  virtual	
  switch	
  data	
  path	
  and	
  tunneling	
  protocols.	
  

This	
  specification	
  does	
  not	
  cover	
  the	
  functionality	
  of	
  the	
  programmable	
  server	
  
adapters	
  that	
  will	
  be	
  developed	
  per	
  these	
  physical	
  requirements.	
  

1.1. Block	
  Diagram	
  
The	
  Netronome	
  OCP	
  mezzanine	
  card	
  is	
  installed	
  on	
  the	
  OCP	
  Blade	
  Server	
  via	
  
a	
  PCIE	
  Gen3	
  8	
  interface	
  to	
  the	
  central	
  processing	
  unit	
  on	
  the	
  motherboard.	
  
	
  
Figure	
  1	
  shows	
  a	
  block	
  diagram	
  of	
  the	
  interface:	
  
	
  

	
  
Figure	
  1:	
  Block	
  Diagram	
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2. Connectors	
  and	
  Pinouts	
  
2.1. Board	
  Connector	
  

The	
  Mezzanine	
  card	
  connects	
  to	
  the	
  motherboard	
  using	
  the	
  Samtec	
  SEARAY	
  
solution.	
  The	
  Mezzanine	
  card	
  uses	
  a	
  Samtec	
  SEAM	
  connector	
  and	
  connects	
  
to	
  the	
  Samtec	
  SEAF	
  connector	
  mounted	
  on	
  the	
  motherboard.	
  
	
  
The	
  connector	
  interfaces	
  between	
  the	
  NIC	
  mezzanine	
  card	
  and	
  the	
  
motherboard	
  use	
  the	
  Samtec	
  SEARAY	
  solution.	
  The	
  mezzanine	
  card	
  uses	
  a	
  
Samtec	
  SEAM	
  (male)	
  connector	
  and	
  interfaces	
  to	
  the	
  motherboard	
  through	
  a	
  
SEAF	
  (female)	
  connector.	
  	
  

	
  
	
  

Table	
  1:	
  Connector	
  Part	
  Numbers	
  

Manufacturer	
   Mezzanine	
  Card	
  Connector	
   Motherboard	
  Connector	
  
Samtec	
   SEAM-­‐20-­‐03.5.S-­‐08-­‐2-­‐A-­‐K-­‐TR	
   SEAF-­‐20-­‐06.5-­‐S-­‐08-­‐2-­‐A-­‐K-­‐TR	
  
	
  
	
  

2.2. Signal	
  Definitions	
  
Table	
  2	
  details	
  the	
  signals	
  used	
  in	
  the	
  NIC	
  mezzanine	
  interface.	
  
	
  

Table	
  2:	
  Connector	
  Signal	
  Definitions	
  

Bus	
  type	
   I/O	
   Logic	
   Description	
  
P3E_CPU1_LAN_RX_DP/N[7:0]	
   O	
   CML	
   PCIe	
  Gen3	
  from	
  the	
  NIC	
  mezzanine	
  card	
  to	
  the	
  CPU	
  
P3E_CPU1_LAN_TX_DP/N[7:0]	
   I	
   CML	
   PCIe	
  Gen3	
  from	
  the	
  CPU	
  to	
  the	
  NIC	
  mezzanine	
  card	
  
CLK_100M_NIC_PE_DP/N	
   I	
   CML	
   100MHz	
  PCIe	
  Clock	
  
PCIE_RESET_N	
   I	
   3.3V	
   PCIe	
  Reset	
  
MEZZ_PRESENT_N	
   O	
   3.3V	
   Mezz	
  Present	
  –	
  Should	
  be	
  GND	
  on	
  mezzanine	
  card	
  
NWK_1_TX[0]P/N	
   O	
   CML	
   Port	
  1	
  GbE	
  Transmit	
  from	
  mezzanine	
  card	
  to	
  motherboard	
  
NWK_1_RX[0]P/N	
   I	
   CML	
   Port	
  1	
  GbE	
  Receive	
  from	
  motherboard	
  to	
  mezzanine	
  card	
  
NWK_2_TX[3:0]P/N	
   O	
   CML	
   Port	
  2	
  GbE	
  Transmit	
  from	
  mezzanine	
  card	
  to	
  motherboard	
  
NWK_2_RX[3:0]P/N	
   I	
   CML	
   Port	
  2	
  GbE	
  Receive	
  from	
  motherboard	
  to	
  mezzanine	
  card	
  

NCSI_TXD[1:0]	
   O	
   LVTTL	
  
Network	
  Connectivity	
  Status	
  Indicator	
  (NCSI)	
  Transmit	
  
Data[1:0]	
  from	
  NIC	
  to	
  Baseboard	
  Management	
  Controller	
  
(BMC)	
  

NCSI_RXD[1:0]	
   I	
   LVTTL	
   NCSI	
  Transmit	
  Data[1:0]	
  from	
  BMC	
  to	
  NIC	
  
NCSI_CLK_IN	
   I	
   LVTTL	
   NCSI	
  Input	
  Clock	
  

NCSI_CRS_DV	
   I	
   LVTTL	
  
NCSI	
  Receive	
  Data	
  Valid.	
  Connects	
  to	
  Management	
  Controller	
  
Transmit	
  Enable	
  

NCSI_RX_ER	
   I	
   LVTTL	
   NCSI	
  Receive	
  Error	
  
NWK1_ACT_LED	
   O	
   3.3V	
   Port	
  1	
  Activity	
  LED	
  
NWK1_LINK_LED	
   O	
   3.3V	
   Port	
  1	
  Link	
  LED	
  
NWK2_ACT_LED	
   O	
   3.3V	
   Port	
  2	
  Activity	
  LED	
  



Open	
  Compute	
  Project:	
  	
  
Open	
  Cloud	
  Server	
  OCS	
  Programmable	
  Server	
  Adapter	
  Mezzanine	
  

	
  

7	
  	
   	
   	
   	
   	
   	
   	
   	
   	
   3/10/2015	
  
	
  

NWK2_LINK_LED	
   O	
   3.3V	
   Port	
  2	
  Link	
  LED	
  
SMB_ALERT_N	
   O	
   3.3V	
   I2C	
  Alert	
  from	
  NIC	
  mezzanine	
  card	
  to	
  BMC	
  
NWK1_PRESENT_N	
   I	
   3.3V	
   Port	
  1	
  Cable	
  Present	
  Indicator	
  
NWK1_I2C_SDA	
   I/O	
   3.3V	
   Port1	
  I2C	
  Data	
  to	
  Cable	
  
NWK1_I2C_CLK	
   O	
   3.3V	
   Port	
  1	
  I2C	
  Clock	
  to	
  Cable	
  
NWK2_PRESENT_N	
   I	
   3.3V	
   Port	
  2	
  Cable	
  Present	
  Indicator	
  
NWK2_I2C_SDA	
   I/O	
   3.3V	
   Port	
  2	
  I2C	
  Data	
  to	
  Cable	
  
NWK2_I2C_SCL	
   O	
   3.3V	
   Port	
  2	
  I2C	
  Clock	
  to	
  Cable	
  
PCIE_WAKE_N	
   O	
   3.3V	
   PCIe	
  Wake	
  
SMB_SCL	
   I	
   3.3V	
   I2C	
  to	
  BMC	
  
SMB_SDA	
   I/O	
   3.3V	
   I2C	
  to	
  BMC	
  

NIC_MEZZ_ID[1:0]	
   O	
   3.3V	
   NIC	
  Mezzanine	
  ID.	
  Connected	
  to	
  BMC	
  on	
  Motherboard.	
  1:1	
  -­‐	
  
Netronome	
  40GbE/10GbE	
  Smart	
  Crypto	
  NIC	
  

P3V3	
   I	
   3.3V	
   3.3V	
  Input	
  Power	
  
P3V3_AUX	
   I	
   3.3V	
   3.3V	
  Aux	
  Input	
  Power	
  
P12V_AUX	
   I	
   12V	
   12V	
  Input	
  Power	
  
Ground	
   	
  	
   	
  	
   Ground	
  pins	
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2.3. Connector	
  Pinout	
  
Table	
  3	
  details	
  the	
  pinout	
  for	
  the	
  160	
  pin	
  NIC	
  mezzanine	
  connector	
  
	
  

Table	
  3:	
  Connector	
  Pinout	
  

1 GND PCIE_RESET_N GND PCIE_WAKE_N NIC_MEZZ_ID0 SMB_ALERT_N GND CLK_100M_NIC_PE_DP 8 

9 P3E_CPU1_LAN_TX_DP<0> GND P3E_CPU1_LAN_RX_DP<7> GND SMB_SCL NWK2_PRESENT_N GND CLK_100M_NIC_PE_DN 16 

17 P3E_CPU1_LAN_TX_DN<0> GND P3E_CPU1_LAN_RX_DN<7> GND SMB_SDA GND MEZZ_PRESENT_N GND 24 

25 GND P3E_CPU1_LAN_TX_DP<1> GND P3E_CPU1_LAN_RX_DP<6> GND NCSI_TXD_0 GND NWK_2_TX0P 32 

33 GND P3E_CPU1_LAN_TX_DN<1> GND P3E_CPU1_LAN_RX_DN<6> GND NCSI_TXD_1 GND NWK_2_TX0N 40 

41 P3E_CPU1_LAN_TX_DP<2> GND P3E_CPU1_LAN_RX_DP<5> GND NCSI_RXD_0 GND NWK_2_TX1P GND 48 

49 P3E_CPU1_LAN_TX_DN<2> GND P3E_CPU1_LAN_RX_DN<5> GND NCSI_RXD_1 GND NWK_2_TX1N GND 56 

57 GND P3E_CPU1_LAN_TX_DP<3> GND P3E_CPU1_LAN_RX_DP<4> GND NCSI_TX_EN GND NWK_2_TX2P 64 

65 GND P3E_CPU1_LAN_TX_DN<3> GND P3E_CPU1_LAN_RX_DN<4> GND NCSI_CLK_IN GND NWK_2_TX2N 72 

73 P3E_CPU1_LAN_TX_DP<4> GND P3E_CPU1_LAN_RX_DP<0> GND NCSI_CRS_DV GND NWK_2_TX3P GND 80 

81 P3E_CPU1_LAN_TX_DN<4> GND P3E_CPU1_LAN_RX_DN<0> GND NCSI_RX_ER GND NWK_2_TX3N GND 88 

89 GND P3E_CPU1_LAN_TX_DP<5> GND P3E_CPU1_LAN_RX_DP<1> GND NWK_1_ACT_LED GND NWK_2_RX0P 96 

97 GND P3E_CPU1_LAN_TX_DN<5> GND P3E_CPU1_LAN_RX_DN<1> GND NWK_1_LINK_LED GND NWK_2_RX0N 104 

105 P3E_CPU1_LAN_TX_DP<6> GND P3E_CPU1_LAN_RX_DP<2> GND NWK_2_ACT_LED GND NWK_2_RX1N GND 112 

113 P3E_CPU1_LAN_TX_DN<6> GND P3E_CPU1_LAN_RX_DN<2> GND NWK_2_LINK_LED GND NWK_2_RX1P GND 120 

121 GND P3E_CPU1_LAN_TX_DP<7> GND P3E_CPU1_LAN_RX_DP<3> GND NWK_1_TX0P GND NWK_2_RX2N 128 

129 NWK2_I2C_SDA P3E_CPU1_LAN_TX_DN<7> GND P3E_CPU1_LAN_RX_DN<3> GND NWK_1_TX0N GND NWK_2_RX2P 136 

137 NWK2_I2C_SCL GND NIC_MEZZ_ID1 GND NWK_1_RX0P GND NWK_2_RX3N GND 144 

145 P12V_AUX P3V3_AUX P3V3 GND NWK_1_RX0N GND NWK_2_RX3P NWK1_I2C_SDA 152 

153 P12V_AUX P3V3_AUX P3V3 P3V3 GND NWK1_PRESENT_N GND NWK1_I2C_SCL 160 
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3. Power	
  Requirements	
  
	
  
The	
  following	
  table	
  details	
  the	
  power	
  for	
  each	
  of	
  the	
  power	
  rails.	
  	
  
	
  

Table	
  4:	
  Power	
  Ratings	
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4. Mechanical	
  
	
  
The	
  following	
  figure	
  details	
  the	
  mechanical	
  requirements	
  for	
  the	
  Netronome	
  
OCP	
  Mezzanine	
  card	
  

	
  

	
  
	
  

Figure	
  2:	
  Mechanical	
  Layout	
  

	
  

5. Thermal	
  Requirements	
  
The	
  mezzanine	
  card	
  is	
  provided	
  with	
  an	
  incoming	
  airflow	
  temperature	
  of	
  70	
  
degrees	
  C	
  and	
  a	
  flow	
  rate	
  of	
  0.61	
  m/s.	
  


