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Legal Disclaimer

As of Sep 26, 2018, the following persons or entities have made this Specification available under
the OWFal.0 Final Specification Agreement which is available at
https://www.opencompute.org/files/contribution-agreements/OWFa1.0-1.pdf

MiTAC Computing Technology Corp

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 Summary

This document specifies a technical design implementation to define 25G Ethernet card which meets the
requirements of OCP Mezzanine card 2.0 type-A design, and the heat sink design could let this card to

be able to deployment in OCP server or standard server. The scope is to define the requirements and
constraints from hardware perspective, and to fully specify the functional elements and the interfaces of
the product architecture.
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Figure 1: OCP mezzanine block diagram

1.2 Standard features

Table 1: OCP mezzanine board feature

Model OCP 25G dual ML41202-2P

Cavium Ethernet Controller QL41202.

PCI Express v3.0 (8Gbps), v2.1 (5Gbps), v1.1 (2.5Gbps)

PCI Express x8, x4, x1 lane

Ports: dual 25Gbps or dual 10Gbps

Support offload traffic types RDMA over Converged Ethernet (RoCE) on

QL41202 each of the ports and also support Internet wide area RDMA protocol
(IWARP).

®  Support data center bridging (DCB), including IEEE 802.1Qbb (Priority-

based Flow Control) and 802.1Qaz (Enhanced Transmission Selection), and

features capability for Edge Virtual Bridging (IEEE 802.1Qbg) and Bridge
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Model

OCP 25G dual ML41202-2P

Port Extension (IEEE 802.1Qbh)

® Integrate the network controller-sideband interface (NC-SI)

® Support at gigabit speeds over the serial gigabit media independent
interface (SGMII)

® Support receive side scaling (RSS), single root I/O virtualization (SR-I0V),
VLAN tagging, Layer 2 priority encoding, link aggregation, and full-duplex
flow control 802.3 functions in the MAC

®  Support IEEE 1588 PTP (Precision Timing Protocol) and IEEE 802.1AS,

providing a method of synchronization between master and slave clock

over a LAN

Complies with the management component transport protocol (MCTP)

over the system management bus (SMBus) standard

Support L2 NIC (PXE boot)

Wake-on-LAN (Wol)

Support NPAR

525-pin 19mm x 19mm flip chip-plastic ball grid array (FC-PBGA)

Maximum power consumption : 15 W

PCle support

PCI Express v3.0 (8Gbps), v2.1 (5Gbps), v1.1 (2.5Gbps), x8, x4, x1 lane

Interface

Two external SFP28 connector.
Equalization and retiming are provided in transmit and receive direction.

Temperature sensor

Ti TMP421AIDCNR. (Address: Ox3E meet OCP spec 2.0)
SMBus™ SERIAL INTERFACE.

REMOTE DIODE SENSOR.

LOCAL TEMPERATURE SENSOR.

Flash

MX25L128 SPI Flash 128Mb Memory for Cavium boot.
Storing product configuration information

FRU

M24C64-RDW6TP. (Address: 0xA2 meet OCP spec 2.0)
Record PCB or vendor information.

Form Factor

® Compatible OCP type-A SKU card.

® The adapter supports a slave Network Controller Sideband Interface

NCSI (NC-SI) that can be connected to BMC (PS. Hardware design on product)
ESD and ®  Provides 2 kV of ESD protection. ust pian not yet be verified)

Surge ® HBM: 2000 V. (Just plan not yet be verified)

Protection
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1.3 Board stack-up

10-layer PCB Stack-Up

50 +/-5.0 ohm || 85 +/- 8.5 ohm || 100+/- 10.0 ohm
Af BE EE
IT170GRA1 Eﬁﬂ Eﬁfwﬂ Eﬁﬂ Eﬁ?wﬂ [R5 5 Eﬂmﬂ
BRI HAFHR S ER|FEstEm| BT ohm |[32%5 RARE| ohm [ 2 AARE | ohm
L1 SM - 0.70
L1 TOP Cusplating 1.60 a4 a5 3.5/10
PP 256
CORE 4.00
L3 100z 1.20 5 4.5/4 4.5/10.5
PP 11.00
L4 100z 1.20 5 4.5/4 4.5/10.5

L7 100z 120 5 4.5/4 4.5/10.5
PP 11.00
Lg 100z 1.20 5 4.5/4 4.5/10.5
CORE 4,00
PP 2.56
L10 BOT Cusplating 1.60 a4 a5 3.5/10
L10 5 - 070
EBR[E: | 62.04
1.58
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2. Interface Connector

The connector interfaces between the OCP mezzanine card and the motherboard use the FCI solution.
The mezzanine card uses a FCI-Amphenol 61083-124402LF (male) connector and interfaces to the
motherboard through a FCl 10135583-641402LF (female) connector. Table 2 lists the manufacturing part
numbers (MPNs).

Table 2: Connector manufacturing part numbers
Manufacturer Mezzanine card connector MPN | Mating (MB) connector MPN

FCI-Amphenol 61083-124402LF 10135583-641402LF

The stackup height of the OCP Card is 11.4mm, with a 7.7mm OCP Card and a 3.7mm MB connector. In
this configuration, it is expected that taller components would be place on the top side of the printed
circuit board (PCB), as shown below in Figure 2.

Heatsink
I Device |
T A
7.7mm OCP Card
11.4mm ‘ Backside Keepout
3.7mm
| * A 4
Figure 2: Connector stackup example
2.1 Signal Definitions
Table 3 defines the signals used in the OCP mezzanine interface.
Table 3: OCP mezzanine connector signal definitions
Mezzanine Connector
61 P12V_STBY 1 GND
62 P12V_STBY 2 P5V_AUX
63 P12V_STBY 3 P5V_AUX
64 GND 4 P5V_AUX
65 GND 5 GND
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66 P3V3_AUX 6 GND
67 GND 7 P3V3_AUX

68 GND 8 GND

69 P3V3_OCP 9 GND

70 P3V3_OCP 10 P3V3_OCP

71 P3V3_OCP 11 P3V3_OCP

72 P3V3_OCP 12 P3V3_OCP

73 GND 13 P3V3_OCP

74 P3V3_AUX 14 NCSI_RCSDV

75 SMB_LAN_3V3STB_CLK 15 NCSI_50M_RCLK

76 SMB_LAN_3V3STB_DAT 16 NCSI_TXEN

77 IRQ_LVC3_WAKE_N 17 RST_PERST1_MEZZ_N
78 NCSI_RXER 18 SMB_LAN_3V3STB_CLK
79 GND 19 SMB_LAN_3V3STB_DAT
80 NCSI_TXDO 20 GND

81 NCSI_TXD1 21 GND

82 GND 22 NCSI_RXDO

83 GND 23 NCSI_RXD1

84 CLK_100M_MEZZ_DP 24 GND

85 CLK_100M_MEZZ_DN 25 GND

86 GND 26 NC

87 GND 27 NC

88 MEZZ_PCIE_RX_DPO 28 GND

89 MEZZ_PCIE_RX_DNO 29 GND

90 GND 30 MEZZ_PCIE_TX_DPO
91 GND 31 MEZZ_PCIE_TX_DNO
92 MEZZ_PCIE_RX_DP1 32 GND

93 MEZZ_PCIE_RX_DN1 33 GND

94 GND 34 MEZZ_PCIE_TX_DP1
95 GND 35 MEZZ_PCIE_TX_DN1
96 MEZZ_PCIE_RX_DP2 36 GND

97 MEZZ_PCIE_RX_DN2 37 GND

98 GND 38 MEZZ_PCIE_TX_DP2
99 GND 39 MEZZ_PCIE_TX_DN2
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100 MEZZ_PCIE_RX_DP3 40 GND
101 MEZZ_PCIE_RX_DN3 41 GND
102 GND 42 MEZZ_PCIE_TX_DP3
103 GND 43 MEZZ_PCIE_TX_DN3
104 MEZZ_PCIE_RX_DP4 44 GND
105 MEZZ_PCIE_RX_DN4 45 GND
106 GND 46 MEZZ_PCIE_TX_DP4
107 GND 47 MEZZ_PCIE_TX_DN4
108 MEZZ_PCIE_RX_DP5 48 GND
109 MEZZ_PCIE_RX_DN5 49 GND
110 GND 50 MEZZ_PCIE_TX_DP5
111 GND 51 MEZZ_PCIE_TX_DN5
112 MEZZ_PCIE_RX_DP6 52 GND
113 MEZZ_PCIE_RX_DN6 53 GND
114 GND 54 MEZZ_PCIE_TX_DP6
115 GND 55 MEZZ_PCIE_TX_DNG6
116 MEZZ_PCIE_RX_DP7 56 GND
117 MEZZ_PCIE_RX_DN7 57 GND
118 GND 58 MEZZ_PCIE_TX_DP7
119 GND 59 MEZZ_PCIE_TX_DN7
120 GND 60 GND

2.2 Connector Pinout

Table 4 lists the pinout for the 64-pin OCP mezzanine connector.
Table 4: OCP mezzanine connector pinout

Connector &

Signal Pin Fin Signal

MEZZ_PRSNTAL_M

P12V_AUX/PL2V Abl Al

PL2V_ALX/PI2V AG2 L¥]
PL2V_ALX fP12V Ab3 A3

ABd Ad
ARG A5

F3v3_AUX AGE L

BGT A7 PAV3_ALX
acs na [RGHENN
.-




P33
P3v3
P3v3
FIv3

NCSI_TXDO
NCSI_THD1

CLE_100M_PAEZZ0_DF

MEZZ_TX_DP_Cel=

MEZZ_TH_DF_C<ix
MEZZ_TK_DN_C<1=

MEZZ_TK_DP_C<2>
MEZZ_TH_DN_Ce2»

MEZZ_TK_DP_C<3>
MEZZ_TH_DN_C<3>

MEZZ_TH_DP_Ceda

MEZZ_TK_DP_C<5>
MEZZ_TX_DN_C<5

MEZZ_TH_DP_Ce
MEZZ_TH_DN_C<6

MEZZ_TH_DP_c<7=

MEZZ_TH_DN_C<7=

MEZZ_PRSMTAZ_M

-10-

A3
ATD
AT1
AT
AT
AT4
ATS
ATE
aT?
ATE
A7e
ABD
ARL
B2
AE3

ABS
ABE
ABT
AEE
ABS
ADD
Aol
ag2
AD3
ADd
ADS
ADE
ag?
ADE
AgE
Aloo
4101
Al10Z
4103
A104
A105
4106
AlDT
Al0E
4109
4110
Al111
4112
4113
Alld
4115
4116
Al17
4118
4118
A120

A
ALD
All
Al
A1l
Ald
AlS
AlE
al7
ALR
Al%
AZD
Al
Az
A3
A4
A5
AZE
az?
AZE
AZS
AZD
Al
A3
A3
A4
A5
AZ6
a37
AR
A38
AdD
Adl
aAd2
a43
Add
A4S
A46
adr
AdE
a9
A50
ASL
452
A53
A5
A55
ASE
AST
A5E
A58
AED

PIV3

[REYES

PIV3

PIV3
NCSI_CRSDV
MCEI_RCLE

CLK_1D0M_MEZZ1_DP
ELK_100M_MEZZ1_DN

MEZZ_RX_DP-l=
MEZZ_RX_DR 0=

MEZZ_RX_DF<1>
MEZZ_RN_DN<1>

MEZZ_RX_DP=<2=
MEZZ_RX_DN<2>

MEZZ_R¥_DP=3>
MEZZ_RX_DR<3=

MEZZ_RX_DF<4>
MEZZ_RX_Dhe<d>

MEZZ_Rx_[F<5>

MEZZ_RX_DM<5=

MEZZ_RX_DP<E=
MEZZ_RX_DRM<B=

MEZZ_R¥_DP<7>
MEZZ_RX_DN<T>

Open Compute Project ® 25G SFP28 Dual port NIC
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2.3 Retimers/Repeaters

No Retimers/Repeaters on this OCP Mezz card.

2.4 Power

Table 5 shows the mezzanine power rates for total of the power rails, it’s follow stand OCP2.0 Spec.
Note that the maximum power consumption for of the mezzanine card is 15 W. Besides, QL41202 chip
power consumption also listed below.

Table 5: OCP mezzanine power ratings

Power Rail Voltage Tolerance #ofpins  Current Capability  Status

P1aV_AUX/P +B%{max) 3 2.4A Auxiliary Power/Normal Power
12V

PsV_AUX +0%(max) 3 240 Auxiliary power

P3V3_AUX +5%(max) 2 1.64 Auxiliary power

P3V3 +5%(max) 8 B.4A MNormal power

-11 -
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3 Mechanical Control Outline

Figure 3 shows the mechanical outline requirements for the OCP mezzanine card
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Form factor follow OCP V2.0 suggestion

Figure 6: Default Form Factor in Horizontal Plane
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Same location as OCP suggestion for the port and LED

Figure 22: Single/Dual SFP+/SFP28 port Mezzanine card port and LED location
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Figure 3: Mechanical control outline for the OCP mezzanine card

-13 -



Open Compute Project ® 25G SFP28 Dual port NIC

4 Thermal

The mezzanine card is presented with an approaching airflow temperature of 70°C and a flow rate of
0.61m/s. No downstream airflow requirements are placed on the mezzanine card.
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Figure 4: Thermal heat sink design

5 Standoffs and Screws for Assembly

The standoffs that hold the OCP mezzanine card on the motherboard are soldered, therefore the OCP
mezzanine card manufacturer needs to supply only two 6-32 screws with the mezzanine cards. The screws
are to be provided loose in a bag and secured during assembly of the card to the motherboard.
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6 Performance

System Leopard
CPU Intel Xeon E5-2678 v3 @ 2.50GHz x2
DIMM Micro MTA18ASF1G72PZ-2G1 DDR4 PC4-2133 8GB

Mellanox_MCP2MO00-A003 REV:A3 Passive Copper
cable, ETH, up to 25Gb/s, SFP28, 3m, 30AWG

Lan Cable

kmod-glge-fastling-8.15.7.0-
1.rhel7u3.x86_64.rpm
glgc-fastling-8.15.7.0-1.rhel7u3.src.rpm
glgc-libgedr-8.15.2.0-1.rhel7u3.src.rpm
qlge-libgedr-8.15.2.0-
1.rhel7u3.x86_64.rpm

OCP 25G dual [SM_NH2_ES54_5411C4070022_25G SFP28 X2 Qlogic
ML41202-2P |MEZZ CARD_QL2280_UOA1

8.18.11.0 RHEL 7.3

OCP 25G dual |port0 : 23509 Mbit
i L fts/sec iperf -c 192.168.1.50 -f m -t 86400 -P 4 -M 1500
ML41202-2P |portl : 23511 Mbits/sec

Note: iPerf result by back to back test
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