W s"r R g
$¢¢1\7‘$& zaN~ Te
-)\bm: ;’¢1~(-
> R e - ¥ «
VKR e s g p

DPEI'I

Compute Project

Open CloudServer OCS
Tray Mezzanine Specification
Version 2.0

Author:
Mark Shaw, Director of Hardware Engineering, Microsoft



Revision History

Open Compute Project ® Open CloudServer OCS Tray Mezzanine

Date

Description

10/30/2014

Version 2.0

http://opencompute.org




Open Compute Project ® Open CloudServer OCS Tray Mezzanine

© 2014 Microsoft Corporation.

As of October 30, 2014, the following persons or entities have made this Specification available under the Open Web
Foundation Final Specification Agreement (OWFa 1.0), which is available at http://www.openwebfoundation.org/legal/the-owf-
1-0-agreements/owfa-1-0

Microsoft Corporation.

You can review the signed copies of the Open Web Foundation Agreement Version 1.0 for this Specification at
http://opencompute.org/licensing/, 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,
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. THE FOLLOWING IS A LIST OF
MERELY REFERENCED TECHNOLOGY: INTELLIGENT PLATFORM MANAGEMENT INTERFACE (IPMI), 12C TRADEMARK OF PHILLIPS
SEMICONDUCTOR. IMPLEMENTATION OF THESE TECHNOLOGIES MAY BE SUBJECT TO THEIR OWN LEGAL TERMS.

http://opencompute.org iii


http://www.openwebfoundation.org/legal/the-owf-1-0-agreements/owfa-1-0
http://www.openwebfoundation.org/legal/the-owf-1-0-agreements/owfa-1-0
http://opencompute.org/licensing/

OPEN

Campute Project
Contents
1 SUMMIAIY ceuiiiiiiiiiianeiiiiiiireenessiessiirssnssssssssstressssssssssstnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnsssssss 1
2 41 =T ToTT 00T 4T 1= o o N 2
2.1 SIGNQI DESINIEIONS. ....ccneeiieieeeee ettt ettt ettt et ettt et ettt e s e ettt e e et e saneenanes 3
2.2 (80T 00 T= ot Lo g o e T 1 S 5
2.3 POWEK ...ttt e et e e s et e e e s e st e ee e e nesanaee 6
3 Mechanical CoNtrol QURIINE........eeiiiiieiiiiiiiiieeincte et esr e s as s s sas e s s sse e sessanessanns 6
4 CAD MOAEI CaPtUI@....cceeeeeeeeeeeeeeneneemememeemmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 7
5 Thermal SPECIfiCAtiON .......ccicccccccccccccccccrrsrrrrsrsrsssss s s s s s s s s s s s s s ssssssssssssssssssssssssssssssssssssssnnsnnnnnnn 8
6 Standoffs and Screws for ASSEMDbIY .........eueeeeeeeeeeemimeeememmmmeeeeemeeeeeeeeeemmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 9

Table of Figures

Figure 1: OCS tray mezzanine card MOAEI A.........ooii it erte e e e e e b e e e e saar e e e e easaeeesnnnaaeaean 1
Figure 2: OCS tray mezzanine card MOEI B..........ooo ittt e e e e e eareeeeas 2
Figure 3: Model A connector stackup @XamMPIe ......cooccuiiiiiiciiii e srre e e e sareeeeas 3
Figure 4: Drawing of MOl A Card ........ooiiiuiiii ettt cree e e et e e e e rre e e s eate e e e seaaeeeeesnsseeesansreeenan 6
Figure 5: Drawing of MOl B CArd .........oooocuiiiiiiiiiie ettt e et e e et e e e s ata e e e ssasa e e e sasaeeeennsseeesannreeanan 7
Figure 6: View from front of Model A and Model B plugged into side-by-side blades ..........cccccvveerinneenn. 8
Figure 7: View from inside of Model A and Model B plugged into side-by-side blades...........cccccceereunneenn. 8

Table of Tables

Table 1: Connector manufacturing Part NUMDETS ..........oiiiiii it e e e are e e e e aaeeaean 2
Table 2: Tray mezzanine connector signal definitions........ccueeiiiie e 3
Table 3: PCle bifurcation MapPing ......cueeeciciiii ettt e e et e ettt e e e ete e e e etta e e e e abaeeeeanseeeeesssaesesnssseeesasrneanan 4
Table 4: Tray Mezzanine CONNECTON PINOUL.......cccuiieieiiieeeeciieeeecieeeeecteeeeectreeeesteeeeesseeeeesassesesnssseeesassneanan 5

iv October 30, 2014



Open Compute Project ® Open CloudServer OCS Tray Mezzanine

1 Summary

This specification, Open CloudServer OCS Tray Mezzanine Version 2.0, describes the physical and
interface requirements for the Open CloudServer (OCS) tray mezzanine card. The mezzanine card
will be installed on the tray backplane and will have a Peripheral Component Interconnect Express
(PCle) x16 Gen3 interface. This interface can either be used as one x16, two x8, or four x4 channels.

Note that this specification does not cover the functional or features requirements for the
mezzanine cards that will be developed for this project.

There are two mechanical specifications for the mezzanine card:

e Model A provides a 17.5mm stack height and a 13mm top side height allowance.
e Model B provides a 15.5mm stack height and a 15mm top side height allowance.

Figure 1 shows Model A of the OCS tray mezzanine card.

Figure 1: OCS tray mezzanine card Model A

Figure 2 shows Model B of the OCS tray mezzanine card.
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Figure 2: OCS tray mezzanine card Model B

Interface Connector

The connector interfaces between the tray mezzanine card and the tray backplane use the Samtec
SEARAY solution. The tray backplane uses a Samtec SEAF (female) connector and the tray
mezzanine card uses a Samtec SEAM (male) connector. Table 1 lists the manufacturing part
numbers (MPNs) for Model A and Model B cards. Note that the mating tray backplane SEAF
connector is fixed and will always be SEAF-20-06.5-5-08-2-A-K-TR; only the mezzanine card can
vary.

Table 1: Connector manufacturing part numbers

Model | Manufacturer | Mezzanine card connector MPN | Mating (MB) connector MPN

SEAM-20-11.0-5-08-2-A-K-TR SEAF-20-06.5-5-08-2-A-K-TR

A Samtec (or equivalent) (or equivalent)
SEAM-20-9.0-5-08-2-A-K-TR SEAF-20-06.5-5-08-2-A-K-TR
B Samtec . .
(or equivalent) (or equivalent)

Figure 3 shows an example of a stackup for a Model A card, with a 17.5mm stack height with a
6.5mm SEAF connector and an 11mm SEAM connector. In this configuration, it is expected that
taller components would be placed on the top side of the printed circuit board (PCB). Note that this
is an example; a different height SEAM can be used depending on the tray mezzanine back side
keepout requirements and the required height to clear obstructions on the tray backplane. See
Section 3 of this specification for more detailed information.
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Heatsink

| Device |

[ Tray Mezzanine PCB . |
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T Connector
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[ Tray Backplane PCB

Figure 3: Model A connector stackup example

2.1 Signal Definitions

Table 2 defines the signals used in the tray backplane interface.

Table 2: Tray mezzanine connector signal definitions

Bus type 1/0 | Logic Description
Current-

PCIE_B2T_TX_DP/N[15:0] | mo.de PCle Gen3 Transmit from blade to tray mezzanine
logic card through tray backplane
(CMmL)

PCle Gen3 Receive from tray mezzanine card to

PCIE_T2B_RX_DP/N[15:0] | O | CML blade through tray backplane

PCle Gen3 Clock from blade to tray mezzanine card

CLK_100M_P/N[3:0] ! ML through tray backplane

PCIE_RESET_N[3:0] | 33y PCle Reset from blade to tray mezzanine card
through tray backplane

PCIE. WAKE_N o |33v PCle Wake from blade to tray mezzanine card
through tray backplane
PCle Configuration ID from tray mezzanine card to
blade through tray backplane

PCIE_CFG_ID[1:0] O |33V

Motherboard shall have 100k pull-up resistors on
both pins

http://opencompute.org 3
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Bus type

1/0

Logic

Description

Mezzanine card shall place 1k pull-down resistors
for the desired configuration

00 = 1x16 bifurcation
01 = 2 x8 bifurcation
10 = 4 x4 bifurcation
11 =N/A

MEZZ_EN

3.3V

3.3V Power Enable from blade to tray mezzanine
card through tray backplane

MEZZ_PRESENT_N

3.3V

Present signal from tray mezzanine card to blade
through tray backplane

Should be tied to GND on the tray mezzanine card

MEZZ_SCL

3.3V

12C Clock from blade to tray mezzanine card
through tray backplane

MEZZ_SDA

I/O

3.3V

I2C Data from blade to tray mezzanine card through
tray backplane

P12_MEZZ

12v

12V Power from blade to tray mezzanine card
through tray backplane

Max power is 36 W

Ground

ov

Ground pins

Table 3 shows how the reset and clock signals are mapped to support each of the bifurcation cases
for PCle to the tray mezzanine.

Table 3: PCle bifurcation mapping

1x16 2x8 4x4

Signal name 15:0 15:8 7:0 15:12 11:8 7:4 3:0

PCIE_RESET_NIO] X X X

PCIE_RESET_N[1] X X

PCIE_RESET_N[2] X

PCIE_RESET_N[3] X

CLK_100M_P/N[0] X X X

CLK_100M_P/N[1] X X

CLK_100M_P/N[2] X

CLK_100M_P/N[3] X
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2.2 Connector Pinout

Table 4 lists the pinout for the 160-pin connector on the tray mezzanine card that interfaces to the tray backplane.

Table 4: Tray mezzanine connector pinout

Open Compute Project ® Open CloudServer OCS Tray Mezzanine

160 MEZZ_PRESENT_B1_N PCIE_WAKE_B1_N MEZZ_B1_SDA MEZZ_B1_EN MEZZ_B1_SCL P12_MEZZ P12_MEZZ P12V_MEZZ 153
152 PCIE_RESET_B1_N<3> PCIE_RESET_B1_N<1> PCIE_RESET_B1_N<0> PCIE_CFG_B1_IDO PCIE_CFG_B1_ID1 GND GND P12V_MEZZ 145
144 CLK_100M_N<3> PCIE_RESET_B1_N<2> CLK_100M_N<2> GND CLK_100M_N<1> GND CLK_100M_N<0> P12V_MEZZ 137
136 CLK_100M_P<3> GND CLK_100M_P<2> GND CLK_100M_P<1> GND CLK_100M_P<0> GND 129
128 GND PCIE_B2T_TX_DN<8> GND PCIE_B2T_TX_DN<0> GND PCIE_T2B_RX_DN<8> GND PCIE_T2B_RX_DN<0> 121
120 GND PCIE_B2T_TX_DP<8> GND PCIE_B2T_TX_DP<0> GND PCIE_T2B_RX_DP<8> GND PCIE_T2B_RX_DP<0> 113
112 PCIE_B2T_TX_DN<9> GND PCIE_B2T_TX_DN<1> GND PCIE_T2B_RX_DN<9> GND PCIE_T2B_RX_DN<1> GND 105
104 PCIE_B2T_TX_DP<9> GND PCIE_B2T_TX_DP<1> GND PCIE_T2B_RX_DP<9> GND PCIE_T2B_RX_DP<1> GND 97
9% GND PCIE_B2T_TX_DN<10> GND PCIE_B2T_TX_DN<2> GND PCIE_T2B_RX_DN<10> GND PCIE_T2B_RX_DN<2> 89
88 GND PCIE_B2T_TX_DP<10> GND PCIE_B2T_TX_DP<2> GND PCIE_T2B_RX_DP<10> GND PCIE_T2B_RX_DP<2> 81
80 PCIE_B2T_TX_DN<11> GND PCIE_B2T_TX_DN<3> GND PCIE_T2B_RX_DN<11> GND PCIE_T2B_RX_DN<3> GND 73
72 PCIE_B2T_TX_DP<11> GND PCIE_B2T_TX_DP<3> GND PCIE_T2B_RX_DP<11> GND PCIE_T2B_RX_DP<3> GND 65
64 GND PCIE_B2T_TX_DN<12> GND PCIE_B2T_TX_DN<4> GND PCIE_T2B_RX_DN<12> GND PCIE_T2B_RX_DN<4> 57
56 GND PCIE_B2T_TX_DP<12> GND PCIE_B2T_TX_DP<4> GND PCIE_T2B_RX_DP<12> GND PCIE_T2B_RX_DP<4> 49
48 PCIE_B2T_TX_DN<13> GND PCIE_B2T_TX_DN<5> GND PCIE_T2B_RX_DN<13> GND PCIE_T2B_RX_DN<5> GND 41
40 PCIE_B2T_TX_DP<13> GND PCIE_B2T_TX_DP<5> GND PCIE_T2B_RX_DP<13> GND PCIE_T2B_RX_DP<5> GND 33
32 GND PCIE_B2T_TX_DN<14> GND PCIE_B2T_TX_DN<6> GND PCIE_T2B_RX_DN<14> GND PCIE_T2B_RX_DN<6> 25
24 GND PCIE_B2T_TX_DP<14> GND PCIE_B2T_TX_DP<6> GND PCIE_T2B_RX_DP<14> GND PCIE_T2B_RX_DP<6> 17
16 PCIE_B2T_TX_DN<15> GND PCIE_B2T_TX_DN<7> GND PCIE_T2B_RX_DN<15> GND PCIE_T2B_RX_DN<7> GND 9
8 PCIE_B2T_TX_DP<15> GND PCIE_B2T_TX_DP<7> GND PCIE_T2B_RX_DP<15> GND PCIE_T2B_RX_DP<7> GND 1
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2.3 Power

The tray mezzanine accepts a conditioned 12V from the tray backplane through five pins on the
SEAM connector. This makes it possible for an estimated 3A of 12V current (36W) to the
mezzanine, assuming 50% derating at 95°C for the connector pins. Note that this describes the
power capability only, and does not imply the supported thermal envelope.

3 Mechanical Control Outline

Figure 4 and Figure 5 show the mechanical control outline for Model A and Model B cards. Either
model may be selected to develop a card.
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Figure 4: Drawing of Model A card
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Figure 5: Drawing of Model B card

4 CAD Model Capture

Figure 6 and Figure 7 show views of Computer-Aided Design (CAD) captures of Model A and Model
B cards plugged into side-by-side blades.
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Figure 7: View from inside of Model A and Model B plugged into side-by-side blades

5 Thermal Specification

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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6 Standoffs and Screws for Assembly

The mezzanine card manufacturer is required to provide standoffs and screws to assemble the
mezzanine card to the tray backplane board. The standoffs are to be provided loose in a bag and
secured during assembly of the card to the tray backplane.
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