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1. License
OCP CLA

11 OCP CLA

Contributions to this Specification are made under the terms and conditions set forth in
Open Compute Project Contribution License Agreement (“OCP CLA”) (“Contribution
License”) by:

Seagate Technology
You can review the Contributor License(s) for this Specification on the OCP website at

https://www.opencompute.org/legal-documents. For actual executed copies of either
agreement, please contact OCP directly.

Usage of this Specification is governed by the terms and conditions set forth in
Open Compute Project Hardware License — Reciprocal (“OCPHL Reciprocal”) also
known as a “Specification License.”

Notes:
1) The above license does not apply to the Appendix or Appendices. The information
in the Appendix or Appendices is for reference only and non-normative in nature.

NOTWITHSTANDING THE FOREGOING LICENSES, THIS SPECIFICATION IS
PROVIDED BY OCP "AS IS" AND OCP EXPRESSLY DISCLAIMS ANY WARRANTIES
(EXPRESS, IMPLIED, OR OTHERWISE), INCLUDING IMPLIED WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, FITNESS FOR A PARTICULAR
PURPOSE, OR TITLE, RELATED TO THE SPECIFICATION. NOTICE IS HEREBY
GIVEN THAT OTHER RIGHTS ARE NOT GRANTED AS SET FORTH ABOVE,
INCLUDING WITHOUT LIMITATION, THE RIGHTS OF THIRD PARTIES WHO DID NOT
EXECUTE THE ABOVE LICENSES, MAY BE IMPLICATED BY THE IMPLEMENTATION
OF OR COMPLIANCE WITH THIS SPECIFICATION. OCP IS NOT RESPONSIBLE FOR
IDENTIFYING RIGHTS FOR WHICH A LICENSE MAY BE REQUIRED IN ORDER TO
IMPLEMENT THIS SPECIFICATION. THE ENTIRE RISK AS TO IMPLEMENTING OR
OTHERWISE USING THE SPECIFICATION IS ASSUMED BY YOU. IN NO EVENT WILL
OCP BE LIABLE TO YOU FOR ANY MONETARY DAMAGES WITH RESPECT TO ANY
CLAIMS RELATED TO, OR ARISING OUT OF YOUR USE OF THIS SPECIFICATION,
INCLUDING BUT NOT LIMITED TO ANY LIABILITY FOR LOST PROFITS OR ANY
CONSEQUENTIAL, INCIDENTAL, INDIRECT, SPECIAL OR PUNITIVE DAMAGES OF
ANY CHARACTER FROM ANY CAUSES OF ACTION OF ANY KIND WITH RESPECT
TO THIS SPECIFICATION, WHETHER BASED ON BREACH OF CONTRACT, TORT
(INCLUDING NEGLIGENCE), OR OTHERWISE, AND EVEN IF OCP HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.


https://www.opencompute.org/legal-documents

1.2 Acknowledgements

The Contributors of this Specification would like to acknowledge the following companies
for their design contributions:
e Intel Corp. / Altera Corp. for their Agilex-I FPGA and CXL Hard and Soft IP.
o Astera-Labs Corp. for their PCle-5.0 x16 Retimer device and their PHY
compatibility and tuning efforts.
e SerialCable Corp. for their PCle 5.0 x16 QSFP-DD CXL Retimer HBA design,
compatibility, and tuning. e



2. Compliance with OCP Tenets

The Seagate Composable Memory Appliance (CMA) Base-Specification contribution
effort and the creation of the CMA and Composability Fabric Manager (CFM) Sub-Projects
within the Composable Memory System (CMS) workstream that is under the Server
Project is a step towards creating an industry collaborative effort that aims to achieve
openness, efficiency and optimized TCO for scaling external pooled memory capacity with
non-bandwidth while maintaining ~2x Non-Unified-Memory-Access (NUMA) hop latency,
which can improve sustainability through DDR4 recycling with reduced cost and overall
power per GB for memory capacity scaling.

2.1 Openness

The OCP CMA specification and prototype solution POC were developed in dialogue with
the potential OCP customer. The CMA Sub-Project under the CMS Workstream and the
Server Project will enable open discussions around the current contributed architecture
and will be open for suggestions and concepts that could enhance its capability to better
serve the OCP community. The initial Base specification contribution will act as a catalyst
that will encourage more innovation and result in the creation of the ideal OCP
solution/platform that will best serve the community. This ecosystem is nhascent, so we are
confident that this CMA architecture will evolve over time, and that the future CMA
specifications will represent the wisdom of the collective ecosystem on the scenarios and
requirements for creating the optimal Computer Express Link (CXL) Pooled Memory
solutions serving the near future datacenter and enterprise applications.

2.2 Efficiency

The efficiency goals of this Base specification as well as the future CMA and CFM Sub-
Projects are to seed the OCP ecosystem with a base solution and then together identify
the key scenarios and requirements for the most efficient final solution that is fully vetted
by vendors and customers. Additionally, it is our goal to help solve the various existing
datacenter and enterprise memory wall efficiency challenges and explore optimal
intersecting solutions along with the pros and cons of such possible industry unified
solutions.

2.3 Impact

Architecturally, the OCP CMA Pooled Memory solution base specification shall enable
datacenter and enterprise infrastructure designers to take advantage of using similar
pooled memory connectivity infrastructure and drive the most efficient economy of scale
TCO benefits using CXL memory pooling in the industry.
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2.4 Scale

The OCP CMA/CFM solution base specification shall act as an example and a proof of
concept to the future CMA/CFM sub-project final specification that will aim at enabling best
in class rack-level memory disaggregation and allow for close to ideal compute cloud and
Al solutions scalability soon datacenter with optimal scalability efficiency.

2.5 Sustainability

This OCP CMA Base-Specification initiative will enable the physical disaggregation of
memory components and allow for superior scale-out architectures that are composable
in nature, thus the minimization of stranded resources and overprovisioning (eliminating
unreachable and underutilized memory resources) in the modern datacenter, by starting
small and expanding on a temporal basis depending on the datacenter requirements. This
architecture also enables reuse and re-deployment of prior generation DRAM memory
standard modular hardware infrastructure across multiple platforms and multiple hardware
generations, thus enabling:
e Reuse of our natural resources that are consumed to make memory solutions.
e Allow us to create more optimal computer solutions with less datacenter power and
cost.
e Creating the most efficient forms of Al (Artificial Intelligence) and cloud compute
solutions while mindful of the environmental impact. &

11



Kanika Arya

3. Change Log
Date Version # Author Description

7125/2024 0.1 Mohammad El-Batal Updated the content for Acknowledgements,
Compliance and Openness

7126/2024 0.2 Mohammad El-Batal Updated the content for Efficiency, Impact, Scale
and Sustainability

7126/2024 0.3 Mohammad El-Batal Updated the content for scope and overview

7126/2024 0.4 Kanika Arya Updated the content for mechanical, electrical,
and thermal requirements

8/10/2024 0.5 Mohammad El-Batal Added the interface ports information and
provided the OCP required introductory sections

8/30/2024 1.0 Mohamad El-Batal Final Thermal Analysis added

Kanika Arya Completed BMC tables

General formatting changes

9/23/2024 1.1 Mohamad El-Batal Removed “Seagate Confidential” and “Not

Released” notes from mechanical figures
Fixed timing diagrams to complete the signal
names

Added CMA Blade Physical Block Diagram to
section-8.3

Various minor corrections

Removed cutoff SPI protocol timing block
diagrams

Table 1. Change Log Table
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4., Scope

The CMA Base Hardware and Software Specification is an architectural and mechanical
framework example of a disaggregated pooled memory solution alignment. This
specification is for a Proof-of-Concept solution that will act as a catalyst to the OCP Market
and drive more general customer requirements into the final specifications. Together
Customer and Vendors will get together within the CMA/CFM Sub-Project to discuss the
future specification with collaboration between competitors and partners that shall
contribute equally towards the benefit of the industry through Open Hardware
architectures that will drive a healthy execution excellence amongst the pool of solution
engineering providers.
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5. Overview

The OCP CMA/CFM solution base specification is contributed by Seagate as a complete
TCO-optimized disaggregated pooled memory solution aiming to address the datacenter
computational Memory-wall and Stranded-resource challenges.

Furthermore, this solution is a Non-blocking CXL pooled memory bandwidth performance
while reducing the remote memory pool cache-line access latency to be as close as
possible to approximately ~2x Non-Unified-Memory-Access (NUMA) hops in order to
avoid negatively impacting as many cloud applications as possible and providing them
with composable memory resources and enable all the positives of such solution in terms
of temporal access to memory capacity on an as needed basis and avoid started memory
resources behind a single compute device.

The Seagate contribution effort and the creation of the CMA and CFM Sub-Projects within
the Composable Memory System (CMS) workstream that is under the Server Project is a
step towards creating an industry collaborative effort that aims to achieve openness,
efficiency, and optimized TCO for scaling external pooled memory capacity with non-
bandwidth while maintaining ~2x NUMA latency, which can improve sustainability through
DDR4 recycling with reduced cost and overall power per GB for memory capacity scaling.

14



6.

6.1

6.2

Mechanical

Enclosure

Physical Specifications

The following pictures illustrate the CMA 3U chassis that fits in an EIA 19-inch rack.

8 | 6 | 3 | 2 1
PART NUMBER [rev] cnexo | DESCRIFTION [ vam
758627500 00 | ‘ ‘ |
F F
E E
o D
—» —
C C
751191204 | 4 |SCREW.M3 TORX FH4MM LONG
750895304 | 17 |SCREW,TORX PAN HEAD,M3 X 0.5.4MM LG
B 759907800 | 1 |COVER,CHASSIS,GRANITE
759574100 | 2 [UNITPOWER SUPPLY,2400W B
759726800 | 4 |ASSY.FANREAR COBRY
750979200 | 1 |PCBA EXTENDER CARD,LONG STANDOFF GRAMITE
750678800 | 1 |PCBA EXTENDER CARD,SHORT STANDOFF GRANITE
758679100 | 1 |PCBA HORIZONTAL MID PLANE GRANITE
758625800 | 8 |ASSY.MODULE,BLADE,MEMORY, GRANITE
758626600 | 1 ASSY.CHASSIS,SHEET METAL GRANITE
PART -
A METRIC NUMBER [QTY] DESCRIPTION A
UNLESS OUILIOVISE SPECIFIED TR BN O |
o Pttt seaon o G)senonre D7686275XX-XX  |AO1
TOLERANCES: T s e ASSY.CHASSIS GRANITE
| smACE 2rack irLacE e E [ D =
0020 1010 03 e e o 1
e I 6 f 4 3 [ 2 I 1

Figure 1. Exploded Enclosure Drawing with Components
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BT NUMRFR
T58625800

E

8

[

n

k] | )

[Rev| cnano DESCRIFTION | oa

L

T TH0BGS306 [ B [SCREW,.TORX PAN HEAD M3 X 0.5,6MM LG
6 | 100455874 | 2 |SCR.MACH, 18-8 S5T PNH M4 X 7.5 OMM XREC
5 | 100611169 | 4 [SCRMACH,18-8 SST.FLH M2 X 4.4 0MM 4G6C XREC
4 | TPTEHIO T HANDLE FAN COBRA
3 758717600 | 1 LIDACE PCB CONTAINGRANITE
2 | 760037000 | 1 |PCBAACE GRANITE MECHANICAL REFERENCE
1 758717300 | 1 [BASE BLADE MODULE GRANITE
METRIC N0 whmisir OTY DESCRIFTION
ity eii it A B e e o] @Psencare | D75 \0"
o, o - e = ASSY MODULE BLADE, D75862580C-XX_ |A1
sace amace e e [ MEMORY,GRANITE D -
- o e— S
I 6 I 4 I 3 I 1 I 1

Figure 2. Exploded-BIade Sled Assembly
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Front of Chassis

6.3

The Fan FRUs are hot swapable accessible from the front of the chassis. Fan FRU 0-3

are logically mapped right to left looking from the chassis front view.

Figure 3. Enclosure Rendering - Front
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Rear of Chassis

6.4

The CMA Blade FRUs and CRPS power supplies are hot swap accessible from the rear

of the chassis. Controller blade FRU 0-7 and PSU’s 0-1 are logically mapped left to right

looking from the chassis rear view.

Figure 4. Enclosure Rendering - Rear
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6.5 Controller Canister

The CMA blades are housed in a mechanical sheet metal canister. They are hot swapable
and latch into chassis slots.

e Base Plane Connector

o A single orthogonal right angle connector combining power and 1/O is used to
minimize board area and air flow impedance.

o Molex 171574-7807 (CONN, 100 OHM, 4 PAIR, RIGHT ANGLE
ORTHOGONAL DIRECT HEADER, TOP GUIDE, TH-96P)

e QSFP-DD sockets

o Looking from right to left, the UPO and UP1 ports are PCle Gen5 16-lane per
pair of adjacent sockets. Each socket has a green status and yellow fault LED
passed through a light pipe above the socket cage assembly.

e USB2.0 Micro-B

o This connector brings out the FPGA Teccan processor CLI, the BMC (Board
Management Controller) serial Linux port and the MSP430 user interface. The
USB controller on-board is a 5V VBus powered from the host.

e FRULEDs

o There are two externally visible LEDs located on each side under the USB
connector:

o Green status

o Yellow fault

The DDR4 DIMMs and BMC module socket mounts to the controller board. The rear
orthogonal connector blind mate hot swapable to/from the enclosure base plane.

19



Figure 5. Blade Rendering with Sled - Data Side
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Figure 6. Blade Rendering without Sled - Data Side
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6.6 Power Supplies

The Common Redundant Power Supplies (CRPS) hot swapable to/from the chassis and
current share 12V DC power on the base plane. Each controller FRU slot has an
independent hot swap over-current protection circuit integrated on the base plane. The
CRPS has a C19 110/220 VAC compatible input power connector, integrated fan, and
external fault LED.

Figure 7. Power Supply Rendering
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6.7 Fan Modules

The hot swapable Fan FRUs are leveraged from the common 4U106 enclosures. The
base plane CPLD (Complex Programmable Logic Device) controls the fan PWM via
registers accessed by the controller slot 0 BMC. Each fan module has an external yellow
fault LED.

Figure 8. Fan Module Rendering
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7.

Environmental / Regulatory Requirements

The enclosure must be able to perform properly during and/or after the following
requirements:

Operating temperature and altitude range — ASHRAE A2 (35°C)
Storage temperature range - -40 to 70°C, 5% to 100% relative humidity, 29°C max
wet bulb
Transportation temperature range — same as storage
Shock and Vibration requirements:
o Non-Op Vibration:
m Z-axis: 0.78gRMS random vibration, 10-200Hz, 30 mins
m X, Y-axes: 0.25 gRMS random vibration, 10-200Hz, 30 mins
o Op Vibration:
m 0.18gRMS, Random vibration 10-500Hz, 30 min per axis
e Will also evaluate at 0.4g swept sine, 10 sweeps, 5-500Hz,
1 octave/min (EVT only — P1)
o Non-Op Shock:
m Z axis: +20g half sine, 7ms, 2 shocks in positive Z
m X, Y-axes: +/-12g half sine, 11ms, 6 shocks in both directions
o Op Shock:
m Z-axis: +5G half sine 11ms, 10 shocks in positive Z
m X, Y axes: +/-5G half sine 11ms, 10 shocks in both directions
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8.

Platform Hardware Design

These sections describe CMA hardware platform. The platform enclosure fits in a 3U 19-
inch rack mount form factor. The enclosure has the following fixed boards integrated:

Active base plane PCBA 60-00000616
Passive redundant power supply adapter PCBAs 60-00000617

The following Field Replaceable Units (FRUS) plug into the CMA chassis:

8.1

CMA Blade PCBA 60-00000629 housed in a mechanical sheet metal canister.

4x redundant Cobra 4U modified dual-rotor fan modules.

2x redundant 2400W CRPS (Common Redundant Power Supplies) with C19
receptacles

CMA Blade

The CMA Blade PCBA assembly 60-00000629 integrates:

The PCle Gen5 CXL to DDR4 memory aggregator FPGA

o Intel Agilex-7 I-Series pn AGIB027R29A1E2VR3
RunBMC compatible SoDIMM 260-pin right angle socket

o Supports Seagate BMC module 60-00000588.
Mixed Signal Microcontroller

o TI part number TI MSP430FR2155TRSMR
Scalable DC Power Modules

o MPS part number MPM82504GBH-0000
4x QSFP-DD external sockets

o PCle Genb5 8-lane
8x DDR4 RDIMM 288-pin vertical sockets

o Support for up to 128GB DDR4 RDIMM modules, 1TB memory total.
External User Interfaces

o 1GbaseT Ethernet (RJ45)

o USB2.0 (Micro-B)

o Status (Green) and Fault (Yellow) LEDs
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8.2 CMA Blade Block Diagram

DDR4RDIMM: DDR4RDIMM-4

DDR4RDIMM-1

Use (5]

TITPS259814 ARPW

DDRO[63:0]
80[7:0]

UART to U8
FTDIFT4232HQ.

DDR1[63:0]
cB1(7:0]

L F
B =)

Tl

| UPD2
100M Kz 100MHz (LVDS)

x4 (HSL) uplve
100MHz (LVDS)

Clock MUX(s}
TI LMKDB1202R EYT

|20———F DDR Clock Generator
CoM2
(UARTS)

——— MPM Regulators

Agilix-1-027_F2957A

100MHz
s (HCSL)

DDR2[63:0]
cB2(7:0]

Clock Generator

25MH:

PI6CG33402ZHIEX

DDR4RDIMM-5

Clock Ge nerator
TI CDCE6214RGET

AT24C64D (1010,001/b)

g

@

He

o

58 el Addres =38h
° MAX31730ATCH (0111,000%/b)

Temp Diodes
DDR4RDIMM

Banks
14C, 15C and SDM

Figure 9. Drawing of the General Block Diagram
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8.3 CMA Blade PCB Design

FAULT Yellow LED
DDR4 RDIMM Ch (1) CS (2-3)

DDR4 RDIMM Ch (1) CS (0-1)

.. GOOD GREEN LED

DDR4 RDIMM Ch (0) CS (2-3)

QSFP-DD UP1 (8-15) DDR4 RDIMM ¢h (0) Cs (0-1)

RunBMC

QSFP-DD UP1 (0-7)

CMA FPGA-1.0
Agilex-1 R29A

Power Circuits

QSFP-DD UPO (8-15)

SO-DIMM

QSFP-DD UPO (0-7) | DDR4 RDIMM ch (3) S (2-3)

| Power Circuits

. DDR4 RDIMM ch (3) CS (0-1)

DDR4 RDIMM Ch (2) CS (2-3)

RJ45

mo-amzzon nEw

| DDR4 RDIMM Ch (2) CS (0-1)

Figure 10. CMA Blade Physical Block Diagram

8.4 Assembly Drawing

The diagram below is a macro view of the PCB and highlights the debug interface

connectors and LEDs on the 60-00000629 PCB.
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Figure 12. Micro View PCB Back
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8.5 Outline and Stack Up

The diagrams below are taken from the 61-00000629-01 fab drawing. The PCB outline is
4.858 x 12.992 inches. The PCB is fabricated with a low loss tangent material, EM-528.
PCle Genb5 differential impedance is nominal 90 ohm.

[

485

Figure 13. Base Plane Dimensions
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Figure 14. Base Plane Stack Up
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|MFEDANCE CHART

|WPEDANCE TOLERANCE = +/- 10%
0 OMW DIFFERENTIAL | 100 oHM DIFFERENTIAL | 50 OHM SINGLE ENDED
L=iER [ TR/SP/TR (HILS: TR/SP/TR (HILS) TRACE A IDTH (HILS)
7,5
le, 18,20, 3.5 7 4.0/ 3.5
29
o4 35 /50355 5.2
3.5.7, 2.75 7 5.8 7 2.75 - 2
18,2
22
R 275 ) 6.0 275
Figure 15. Base Plane Impedance
8.6 CMA Blade to Base-Plane Connector Pin-Out
ACE PCBA Midplane PCBA
Pin Number Pin Number
‘
, ¢  POSITION 270° (OD RAM - RAF)
(a1-A1) | A2B1 | (A3-DY) | A4E1 | A5-GY) | A6-H1 | (A7K1) | AS-L1
B1-A2 | B2-C1 | B3-D2 | B4-F1 | B5-G2 | B6J1 | B7K2 | B8-MI
c1-82 | (cz-cg?. C3E2 | (CaF) | csh2 | (c6wd) | c7i2 | (Camd
©1-A9 | D283 | (D303 | D4-E3 | 05G3 | D6-H3 | (D7K3I) | D8L3
E1-A4 | E2-C3 | E3-D4 | E4F3 | ES-G4 | E6J3 | E7-K4 | E8-M3
F1-B4 | (F2C4) | Fa-Es | (F4F4) | F5-H4 | (Feua) | F744 | (Fa-m4
————— SIS Ay e Ba r — D ANIOC
G1-A9 | G2BS | @309 | G4ES | (G569 | G6H5 | (G7-KS | GBS
H1-A6 | H2-C5 | H3-D6 | M4-F5 | H5-G6 | HE-J5 | H7-K6 | HB-MS
J1-86 | (J2ce) | J3E6 | (Vare) | Js-HE | (U6-06) | J7-L6 | (JB-M6)
K1-A7) | k2-B7 | (K3-D7) | Ka-E7 | (K5G7) | K6-H7 | (K7-K7) | Ke-L7
L1-A8 | L2-C7 | L3-D8 | L4-F7 | L5-G8 | L6-J7 | L7-KB | L8-M7
M1-B8 | (M2-C8 | M3-E8 | (M4-F8) | M5-HB | (M6J8) | M7-L8 | (M8-M3

NOTE: PINOUTS SHOWN IN BALLOONS ARE GROUNDS
GROUND PATHS ARE NOT DISCRETE CIRCUITS.

Figure 16. Blade to Base-Plane Connectors Pin-Out
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8.7 CMA Blade Host Interfaces
Four CXL1.1 x8 PCle-5.0 endpoint Host/Client QSFP-DD sockets connections providing

either:

e UPO — One x16 CXL1.1 PCle-5.0 Endpoint Upstream Port-0 that combines the
two QSFP-DD x8 connections on J24 upper 8-bits and J25 lower 8-bits.

e UP1 - One x16 CXL1.1 PCle-5.0 Endpoint Upstream Port-1 that combines the
two QSFP-DD x8 connections on J21 upper 8-bits and J22 lower 8-bits.

SC Proposed QSFP-DD DAC/AEC/AOC

Cable Connectors

Seagate CMA QSFP-DD
Blade Connector

P1 QSFP-DD P2 QSFP-DD QSFP-DD

GND 1 20 GND GND 1
TX2N 2 21 RX2N TX2N 2
TX2P 3 22 RX2P TX2P 3
GND 4 23 GND GND 4
TX4N 5 24 RX4N TX4N 5
TX4P 6 25 RX4P TX4P 6
GND 7 26 GND GND 7
MODSELL 8 8 MODSELL MODSELL 8
PERST#0 9 9 PERST#0 PERST#0 9
VCCRX-3.3V 10 10 VCCRX-3.3V VCCRX-3.3V 10
SCLO 11 11 SCLO EEPROM-SCLO 11
SDAO 12 12 SDAO EEPROM-SDAO 12
GND 13 32 GND GND 13
RX3P 14 33 TX3P RX3P 14
RX3N 15 34 TX3N RX3N 15
GND 16 35 GND GND 16
RX1P 17 36 TX1P RX1P 17
RX1IN 18 37 TXIN RX1N 18
GND 19 38 GND GND 19
GND 20 1 GND GND 20
RX2P 21 2 TX2P RX2P 21
RX2N 22 3 TX2N RX2N 22
GND 23 4 GND GND 23
RX4P 24 5 TX4P RX4P 24
RX4N 25 6 TX4N RX4N 25
GND 26 7 GND GND 26
MODPRSL 27 27 MODPRSL PRPE/MODPRSL 27
INTL 28 28 INTL INTL-NC 28
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VCCTX-3.3V 29 29 VCCTX-3.3V VCCTX-3.3V 29
VCC1-3.3V 30 30 VCC1-3.3V VCC1-3.3V 30
INITMODE-NC 31 31 INITMODE-NC INITMODE-NC 31
GND 32 13 GND GND 32
TX3N 33 14 RX3N TX3N 33
TX3P 34 15 RX3P TX3P 34
GND 35 16 GND GND 35
TXIN 36 17 TXIN TXIN 36
TX1P 37 18 TX1P TX1P 37
GND 38 19 GND GND 38
GND 39 58 GND GND 39
TX6N 40 59 RX6N TX6N 40
TX6P 41 60 RX6P TX6P 41
GND 42 61 GND GND 42
TX8N 43 62 RX8N TX8N 43
TX8P 44 63 RX8P TX8P 44
GND 45 64 GND GND 45
CLKPO 46 46 CLKPO FLEXIO2/CLKPO 46
CLKNO 47 47 CLKNO FLEXIO1/CLKNO 47
VCCRX1-3.3V 48 48 VCCRX1-3.3V VCCRX1-3.3V 48
VS2-NC 49 49 VS2-NC FLEXIO3-NC 49
VS3-NC 50 50 VS3-NC FLEXIO4-NC 50
GND 51 70 GND GND 51
RX7P 52 71 TX7P RX7P 52
RX7N 53 72 TX7N RX7N 53
GND 54 73 GND GND 54
RX5P 55 74 TX5P RX5P 55
RX5N 56 75 TX5N RX5N 56
GND 57 76 GND GND 57
GND 58 39 GND GND 58
RX6P 59 40 TX6P RX6P 59
RX6N 60 41 TX6N RX6N 60
GND 61 42 GND GND 61
RX8P 62 43 TX8P RX8P 62
RX8N 63 44 TX8N RX8N 63
GND 64 45 GND GND 64
NC 65 65 NC NC 65
RESV2-NC 66 66 RESV2-NC RESV2-NC 66
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VCCTX1-3.3V 67 67 VCCTX1-3.3V VCCTX1-3.3V 67
VCC2-3.3V 68 68 VCC2-3.3V VCC2-3.3V 68
RESV3-NC 69 69 RESV3-NC RESV3-NC 69

GND 70 51 GND GND 70
TX7N 71 52 RX7N TX7N 71
TX7P 72 53 RX7P TX7P 72
GND 73 54 GND GND 73
TX5N 74 55 RX5N TX5N 74
TX5P 75 56 RX5P TX5P 75
GND 76 57 GND GND 76

Table 2. QSFPDD Socket and Cable Pin-Out and Signal Names
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8.8

power telemetry.

CMA Blade DC Power Regulation

The 60-00000629 DC power diagram below highlights the load currents, power on
sequencing for the FPGA and 12C addresses used by the MSP430 to monitor and manage

relative to VZ highlighted In red

T, = power on sequence

PMEUS me36h and 0x38h have been removed
MPME2504GBH
(12}
PWR_SEQZ
= CNTLL vouT 1p8v 5 (Fitersd)
PMBUS Address = DxETh
ECL vsns1 (L3v.38) {fitered)
—Q ) (fihered)
o_1pav T
[L&v, 1.08)
Pu
\_ To
ENTLa:2) voun >
PME us Address = 0x30h [08v, 754) (fitered)
— Pais:2) vsns(a:z)
VouTs [~
PWE_SEQS
VOUTY ]
200 LDO_1VE DOR Clock Senarator
e TPS7AB001 - - Power Good LED
PWR_SEQY
= ) (18v. 18} FPGAPROC_RSTR
VECE_PLL_DTS_GXR X
. V¥aF3 ¥ TPSTAB001 - - T
FWR_SEQL
el [Lov, 18}
Fin_seaz 0pIV_VCCED_GXR
Load PV - T
Switch fo.ov. 2a)
MPME&2504GBH
o fus} DDR_VPP_2VS T
N vour.
PMB s Address = 0x3%h 25vs8)
HEL VSN51
{w s 2-phase)
OpSV_VOC_HsSI_GXR Ti (voltage sense)
vouTZ >
PMBUS addrass = 0x31h {09V, 158) L~
PWR_SED1 wsws2| .
CNTL4:2) o
reja:z) OpBV_VCC_HSSI_GXF 1,
vou =
PMBus address = 0x3zh {08V, 28) ; ™, (fitered)
1pOvV_VECRT_GKR T, Addingde-couding cum
vouTs -
PMEus Address = 0x33h (1ov, 1)
VSNS2
MPM82504GBH
Pu (w7}
vars T BMC, Clock Gems, VTsMisc
CHTLL ELTL QSFPDD, 16T PHY
PMEBuLs Add ress = 0x34h (3.3v. 132} —
Rer ue
[ 138 VSNSL st
1v2_VCCR_CORE i
vouT2 »
PMBus Add ress = 0x35h (r2v, 738) fﬁ (iterad)
PWF_SEQ3 vsns(a:z e
Lse CNTLA:Z) S4:2) w
DOR_VPP_2VS
Pe(a:2)
VOUTS |
picEs 200 DOR_VTT12/34/56/78
Leo II {o6v. 38)
vouTa
LROV_VCCF USE_GXR
vars TRSTARO0L 1POV_VECCLK_GXA T (fiheres)
PWH_SEQ2
= Log
(ov. 39 [fitered)

Agilix-1-027 FPGA
BGA-2957

veCPT [0.78)
VECPLL_nPs [z2ma)
VCCPLL_SOM | Lma}
vecanc

VCCH_GXRR_L5C (107ma)
VCCH_GXRL_IAC [5ama)

VECI_HPS (Ima)
VOC_I0SDM (1ma)
VOCFUSEWR_SDM

v, vece
VEEL_HPS {1.84)
VCCPLLDIG_HPS (SmA]

VEC/GN D_SENSE

VECE_DTS/PLL_GXRL_14C
VECE_DTS/PLL_GXRR_15C

VCCED_GXRL
VOCED_GXRR

veCH_SDM (1ma)

VCC_HS5|GXAL
VOC_HSS|GXRR

vecH
VECL_SOM

VOCPLLDIS_SDM (1maa)

VOCRT_GXRR
VOCRT_GXRL

VICIO_PID
VOC_RCORE

VOCA_PLL

VECHFUSE_GXRL_14C [42ma}
VECHFUSE_GXRR_15C (42ma)
VOCCLK_GKRL_14C
VECCLK_GKRR_15C

Figure 17. DC Power Diagram




8.9 CMA Blade Connector

The CMA Blade controller connects to the base plane with a single orthogonal right angle
connector combining power and 1/O.

e Molex 171574-7837

CMA BLADE PCBA

MOLEX 76850-5038

MOLEX 171574-7837

BASE-PLANE PCBA

Figure 18. Molex Connector Blade to Base-Plane Matin

ACE PCBA Midplane PCBA
Pin Number \ / Pin Number

{

./ ORTHO PIN MAPPING

Ll POSITION 270° (OD RAM - RAF)
(A1-A1) | A2B1 | (A3-D1) | A4E1 | (A5-GY) | AeH1 | (A7K1) | As-L1
B1-A2 | B2«C1 | B3-D2 | B4F1 | B5-G2 | B6J1 | B7K2 | B8&-MI
c182 | (c2c2 | cae2 |(CaF2) | csH2 | (C6v2) | c712 | (Cam2
(©1-A39 | 02-83 | (0303 | D4-E3 | 05GP | D6-H3 | (D7KI | D8-L3
E1-A4 | E2.C3 | E3-D4 | E4F3 | E5G4 | E6J3 | E7K4 | E8-M3
F1-84 | (F2C4) | Fa-e4 | (F4-F9) | F5Ha | (Feua) | F714 | (Fa-ma)
G1-A9 | G2-B5 | G309 | Ga-ES | (G5-G9 | G6HS | (G7- G856
H1-A6 | H2-C5 | H3-D6 | H4-FS | H5-G6 | HE-J5 | HT-K6 | H8-MS
J1-86 | (02-c6) | J3-E6 | (Ua-F6) | Js-HE | (J6-36) | J7L6 | (J8-M6)
K1-A7) | k287 | (K3-07) | k4-E7 | (K5-G7) | K6-H7 | (K7K7) | K8-L7
L1-A8 | L2C7 | L3D8 | L4F7 | L6G8 | L6-J7 | L7-K8 | L8-M7

M1-88 | (M2-C8 | M3E8 | (Ma-F8) | Ms-H8 | (M6-J8) | M7-L8 | (M8-M8

NOTE: PINOUTS SHOWN IN BALLOONS ARE GROUNDS.
GROUND PATHS ARE NOT DISCRETE CIRCUITS.

Figure 19. Blade to Base-Plane Connectors Pin-Out
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8.10

CMA Blade Connector Signal Table

The connector signal table below references 1/O type relative to the base plane:

Ellc? Signal Name Ellon ?\;g:]ael Ellon Signal Name
A2 12VIN Al Ground G2 BMC_VGAHS_GPIO2

A4 12VIN A3 Ground G4 BMC_PWRGD

A6 12VIN A5 Ground G6 NC

A8 12VIN A7 Ground G8 NC

Bl 12VIN Cc2 Ground H1 BMC_12C8_GPIO27

B2 12VIN C4 Ground H2 SLOT_PRSNT#

B3 12VIN C6 Ground H3 BMC_RESET#

B4 12VIN C8 Ground H4 BMC_GPIO1_SGPMI

B5 12VIN D1 Ground H5 NC

B6 12VIN D3 Ground H6 BMC_PWM7_GPIO18

B7 12VIN D5 Ground H7 BMC_PWM3_GPIO14_YEL_LED
B8 | 12VIN D7 | Ground H8 | BMC_PWM1_GPIO12_GEN_LED
C1 12VIN F2 Ground J1 BMC_GPIO49

C3 12VIN F4 Ground J3 BMC_CPU_RST#

C5 12VIN F6 Ground J5 NC

c7 12VIN F8 Ground J7 NC

D2 | 12VIN Gl | Ground K2 | BMC_SPI1IMOSI_IO0_GPO03
D4 12VIN G3 Ground K4 BMC_JTAG1TDI

D6 12VIN G5 Ground K6 BMC_I12C2SCL_GPIO67

D8 | RSVD _BP_12VSB G7 | Ground K8 | NC

El 12VIN J2 Ground L1 BMCSPI1CK_GPIO122

E2 12VIN J4 Ground L2 BMC_SPI1IMISO_|01_GP04
E3 12VIN J6 Ground L3 BMC_JTAG1TCK

E4 12VIN J8 Ground L4 BMC_JTAG1TDO

E5 | 12VIN K1 | Ground L5 | BMC_I2C1SCL_GPIO90

E6 12VIN K3 Ground L6 BMC_I2C2SDA_GPIO89

E7 RSVD_BP_12VSB K5 Ground L7 NC

E8 | RSVD _BP_12VSB K7 | Ground L8 | NC

F1 12VIN M2 Ground M1 BMC_SPI1CS0#_GPIO116
F3 12VIN M4 Ground M3 BMC_JTAG1TMS

F5 12VIN M6 Ground M5 BMC_I2C1SDA_GPIO92

F7 RSVD_BP_12VSB M8 Ground M7 NC

Table 3. Pin/signal table for CMA blade Molex connector 171574837
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8.11 CMA Common Slot I/O Connector

These signals are common across all 8 slots:

Signal Name I/0 Description Pin
Type Number
SLOT ID (2:0) Output Base Plane Slot ID A5, A6, B6
3.3V These pins are routed to BMC GPIO (General
Purpose Input Output) on the controller
The base plane either grounds or pulls up to for
slots O through 7
SLOT_PRESENT_L Input Controller Present (mated) C5
Pin connects to ground through a 1K pull down on
the controller. Connects to a resistor divider RC
debounce circuit that enables the base plane 12V
slot hot swap circuit
BMC_RESET_L Output BMC Main Reset D6
3.3V Active low reset from the base plane CPLD
Routes on the controller to the BMC module
BMC_CPU_RST L Output BMC Processor Reset E6
3.3V Active low reset from the base plane CPLD
Routes on the controller to the BMC module
BMC_PWRGD Output BMC Input Power Good ES5
3.3V Active high from the base plane CPLD.
Indicates the 12V and 3.3V power to the BMC
module on the controller are good.
12v Output Main 12V Power A2, A4, AG,
Hot swap over-current protected (20A trip) 12V A8, B1-BS,
power to the controller. Each slot has its own C1, C3, C5,
independent hot swap circuit C7,D2, D4,
D6, D8, E1-
ES, F1, F3,
F5,
12VSB Output Standby 12V Power D8, E7, ES8,
Reserved pins, not connected F7
VSS Return Digital Ground Al, A3, A5,
A7, C2, C4,
C6, C8, D1,
D3, D5, D7,
F2, F4, F6,
F8, G1-G3,
G5, G7, J2,
J4, J6, J8,
K1, K3, K5,
K7, M2, M4,
M6, M8

Table 4. Base-Plane Common Slot I/O
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8.12 Blade Slot-0 I/O Connector

Unique signals to slot 0. The controller installed in slot-0 manages the enclosure:

Signal Name I/O Description Pin
Type Number
SPI_BMC_SCLK Input SPI Serial Clock L1

3.3V This 16MHz SPI serial clock is driven from the BMC SPI
initiator to the base plane CPLD target

SPI_ BMC_CS L Input SPI Chip Select M1
3.3V This active low chip select is driven from the BMC SPI
initiator to the base plane CPLD target

SPI_BMC_MOSI Input SPI Serial Data Output K2
3.3V This is the BMC SPlI initiator output data signal driven to
the base plane CPLD target input

SPI_BMC_MISO Output | SPI Serial Data Input L2
3.3V This is the BMC SPlI initiator input data signal driven
from the base plane CPLD target output

JTAG_BMC_TCK Input JTAG Clock L3
3.3V This BMC JTAG initiator connects to the CPLD. The
JTAG interface is used for CPLD programming

JTAG_BMC_TMS Input JTAG TMS M3
3.3V This BMC JTAG initiator connects to the CPLD. The
JTAG interface is used for CPLD programming

JTAG_BMC_TDI Input JTAG Data Input K4
3.3V This BMC JTAG initiator connects to the CPLD. The
JTAG interface is used for CPLD programming

JTAG_BMC_TDO Output | JTAG Data Output L4
3.3V This BMC JTAG initiator connects to the CPLD. The
JTAG interface is used for CPLD programming

12C_BP1_SCL Input I2C Clock Bus 1 L5
3.3V This 100KHz serial clock is driven from the BMC SPI
initiator to the base plane VPD EEPROM, Temperature
Sensor and Power Supply on bus 1

12C_BP1_SDA Bi-Dir I2C Data Bus 1 M5
3.3V This serial data signal connects the BMC SPI initiator to
the base plane VPD EEPROM, Temperature Sensor
and Power Supply on bus 1

12C_BP2_SCL Input I12C Clock Bus 2 K6
3.3V This 100KHz serial clock is driven from the BMC SPI
initiator to the base plane VPD EEPROM, Temperature
Sensor and Power Supply on bus 2

12C_BP2_SDA Bi-Dir I2C Data Bus 2 L6
3.3V This serial data signal connects the BMC SPI initiator to
the base plane VPD EEPROM, Temperature Sensor
and Power Supply on bus2

CPLD_GPIO (3:15) Bi-Dir General Purpose I/O G6, G8, H4-
3.3V These signals connect to the base plane CPLD. Some H8, J5, J7
of these connect to the BMC on the controller. All are
reserved and not defined for any functionality

Table 5. Slot-0 I/0O

39



0. Base Plane

The CMA enclosure base plane assembly 60-00000616 provides 12V power to up to 8x
CMA Blade controller blades. The plane includes a CPLD and 12C interfaces that support
the slot 0 BMC to management.

Power Supplies and Fans:

e Adapter boards 60-00000617 for CRSP FRU connectivity
e Fan presence, PWM/TACH and eFuse 12V over-current protection (9.7A trip per
rotor)

CPLD functions:
e SPI (Serial Peripheral Interface) target interface for register access and JTAG
(Joint Test Action Group) target port for programming
e Slot presence detect and 12V hot swap enable.
o Each slotis 12V over current protected (20A trip) with a hot swap circuit.
o PSU and Fan FRU management
Redundant I12C Bus Interfaces (Slot 0 only):

¢ Redundant temperature sensors and VPD EEPROMs
CRPS PMBus
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9.1 Blade to Base-Plane Block Diagram

The diagram below illustrates the CMA Blade controller blade slot 0 management interface
to the base plane CPLD. The CPLD can be on-board programmed from a Lattice dongle

or in-system from the BMC.
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Figure 20. Base Plane Block Diagram
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9.2 Base Plane PCB Design

The diagram below is a macro view of the PCB.
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9.3 Base-Plane Outline and Stack Up

The diagrams below are taken from the 61-00000616-00 fab drawing. The PCB outline is
4,429 x 17.362 inches. The PCB is fabricated with a standard cost-effective material,

370HR.

=]

i 1 N

TOP VIEW

Figure 22. Base-Plane PCB Dimensions
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Figure 23. Base (PCB) Plane Macro Outline and Stack-up

IMPEDANCE CHART

85 OHM DIFFERENTIAL +/- 10%

30 OHM SINGLE ENDED +/- 108

LAYER TRACE/SPACE/TRACE (MILS) |TRACE WIDTH (MILS)
1,16 7.75
NONE
3,14 NONE 6.5
5,7,10,11 | NONE 6.0

Figure 24. Base Plane Impedance
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94 Base-Plane Connectors

The CMA Blade controller connects to the base plane with a single orthogonal right angle
connector combining power and 1/O.

Controller Connector

ACE PCBA Midplane PCBA
Pin Number \ / Pin Number

\ /

./ ORTHO PIN MAPPING

\
\ ¢ POSITION 270° (OD RAM - RAF)
(A1-A1) | A2-B1 | (A3-DY) | A4-E1 | (A5-GY) | A6-H1 | (A7K1) | As-L1

B1-A2 | B2-C1 | B3-D2 | B4-F1 | B5G2 | B6J1 | B7K2 | B8-MI
c182 | (c2c2 | c3E2 |(CaFd) | cs-H2 | (Cew2) | c712 | (Cam2
(01-A3 | D2-83 | (D3-03) | D4-E3 | (05-GI | D6-H3 | (D7K3) | De-L3
E1-A4 | E2C3 | E3-D4 | E4-F3 | E5G4 | E6J3 | E7-K4 | E8-M3
F1-B4 | (F2-C4) | Fa-E4 | (FaFd) | F5-H4 | (Feua) | F7-L4 | (Fa-md
G1-A9) | G2-B5 | (G3-D9) | G4-E5 | (G5-GH | G6-H5 | (G7-KD | G815
H1-A6 | H2-C5 | H3-D6 | H4-F5 | H5-G6 | H6-J5 | H7-K6 | HB-MS
J1-86 | (U2c6) | J3E6 | (Ua-F6) | J5-HE | (U6-06) | J7-L6 | (J8-ME)
(k1-A7) | k287 | (K3-D7) | Ka-E7 | (K5-G7) | Ke-H7 | (K7-K7) | K8-L7
L1-A8 | L2C7 | L3-D8 | L4F7 | L5-G8 | L6J7T | L7-K8 | L&-M7

M1-88 | (M2-Cc8 | M3-E8 | (M4-F8) | M5-HB | (M6-J8) | M7-L8 | (M8-M3

NOTE: PINOUTS SHOWN IN BALLOONS ARE GROUNDS
GROUND PATHS ARE NOT DISCRETE CIRCUITS.

Figure 25. Blade to Base-Plane Connectors Pin-Out

e Asingle connector per controller combining both power and 1/O is used to minimize
board area and air flow impedance. (CONN, IMPACT, 4x8, 32 Diff Pair)
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The connector signal table below references I/O type relative to the midplane:

Ellc? Signal Name ZI; Sngrrr]laed ZI; Signal Name
Bl 12VIN Al Ground B5 BMC_VGAHS_GPIO2

E4 12VIN D1 Ground E5 BMC_PWRGD

H1 12VIN Gl Ground H5 NC

L1 12VIN K1 Ground L5 NC

A2 12VIN Cc2 Ground A6 BMC_12C8_GPIO27

Ci1 12VIN F2 Ground C5 SLOT_PRSNT#

D2 12VIN J2 Ground D6 BMC_RESET#

F1 12VIN M2 Ground F5 BMC_GPIO1_SGPMI

G2 12VIN A3 Ground G6 NC

J1 12VIN D3 Ground J5 BMC_PWM7_GPIO18

K2 12VIN G3 Ground K6 BMC_PWM3_GPIO14 _YEL_LED
M1 | 12VIN K3 | Ground | M5 |BMC_PWM1_GPIO12_GEN_LED
B2 12VIN C4 Ground B6 BMC_GPIO49

E2 12VIN F4 Ground E6 BMC_CPU_RST#

H2 12VIN J4 Ground H6 | NC

L2 12VIN M4 Ground L6 NC

B3 | 12VIN A5 | Ground |B7 |BMC_SPIIMOSI_IO0_GP03
E3 12VIN D5 Ground E7 BMC_JTAGILTDI

H3 12VIN G5 Ground H7 BMC_12C2SCL_GPIO67

L3 RSVD_BP_12VSB K5 Ground L7 NC

A4 12VIN C6 Ground A8 BMCSPI1CK_GPIO122

C3 | 12VIN F6 | Ground | C7 |BMC_SPIIMISO |01 _GP04
D4 12VIN J6 Ground D8 BMC_JTAGITCK

F3 12VIN M6 Ground F7 BMC_JTAG1TDO

G4 12VIN A7 Ground G8 BMC_I12C1SCL_GPIO90

J3 12VIN D7 Ground J7 BMC_I2C2SDA_GPIO89

K4 | RSVD_BP_12VSB G7 | Ground |K8 |NC

M3 RSVD_BP_12VSB K7 Ground M7 | NC

B4 12VIN C8 Ground B8 BMC_SPI1CSO0#_GPIO116
E4 12VIN F8 Ground E8 BMC_JTAG1TMS

H4 12VIN J8 Ground H8 BMC_I2C1SDA_GPIO92

L4 | RSVD _BP_12VSB M8 | Ground |L8 |NC

Table 6. Pin/Signal table for Baseplane Molex connector 76850-5038
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95 Base-Plane Common Slot I/O Connector

These signals are common across all 8 slots:

Signal Name I/O Description Midplane
Type Pin Number
SLOT ID (2:0) Output Base Plane Slot ID G1,H1,J1
3.3V These pins are routed to BMC GPIO (General
Purpose Input Output) on the controller
The base plane either grounds or pulls up to for
slots O through 7
SLOT_PRESENT_L Input Controller Present (mated) H2
Pin connects to ground through a 1K pull down on
the controller. Connects to a resistor divider RC
debounce circuit that enables the base plane 12V
slot hot swap circuit
BMC_RESET_L Output BMC Main Reset H3
3.3V Active low reset from the base plane CPLD
Routes on the controller to the BMC module
BMC_CPU_RST_L Output BMC Processor Reset J3
3.3V Active low reset from the base plane CPLD
Routes on the controller to the BMC module
BMC_PWRGD Output BMC Input Power Good G4
3.3V Active high from the base plane CPLD
Indicates the 12V and 3.3V power to the BMC
module on the controller are good
12v Output Main 12V Power A2, A4, AG,
Hot swap over-current protected (20A trip) 12V A8, B1-B8, C1,
power to the controller. Each slot has its own C3, C5, C7,
independent hot swap circuit D2, D4, D6,
D8, E1-ES8, F1,
F3, F5
12VSB Output Standby 12V Power D8, E7, E8, F7
Reserved pins, not connected
VSS Return Digital Ground Al, A3, A5,
A7, D1, D3,
D5, D7, G1,
G3, G5, G7,
K1, K3, K5,
K7, C2, C4,
C6, C8, F2,
F4, F6, F8, J2,
J4, J6, J8, M2,
M4, M6, M8

Table 7. Base-Plane Common Slot I/O
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9.6 Base-Plane Slot-0 I/O Connector
Unique signals to slot 0. The controller installed in slot-O manages the enclosure:
Signal Name I/0 Description Pin Number
Type
SPI_BMC_SCLK Input SPI Serial Clock A8
3.3V This 16MHz SPI serial clock is driven from the BMC SPI
initiator to the base plane CPLD target
SPI_BMC_CS_L Input SPI Chip Select B8
3.3V This active low chip select is driven from the BMC SPI
initiator to the base plane CPLD target
SPI_BMC_MOSI Input SPI Serial Data Output B7
3.3V This is the BMC SPI initiator output data signal driven to
the base plane CPLD target input
SPI_BMC_MISO Output | SPI Serial Data Input c7
3.3V This is the BMC SPI initiator input data signal driven
from the base plane CPLD target output
JTAG_BMC_TCK | Input JTAG Clock D8
3.3v This BMC JTAG initiator connects to the CPLD. The
JTAG interface is used for CPLD programming
JTAG_BMC_TMS | Input JTAG TMS E8
3.3V This BMC JTAG initiator connects to the CPLD. The
JTAG interface is used for CPLD programming
JTAG_BMC_TDI Input JTAG Data Input E7
3.3v This BMC JTAG initiator connects to the CPLD. The
JTAG interface is used for CPLD programming
JTAG_BMC_TDO Output | JTAG Data Output F7
3.3v This BMC JTAG initiator connects to the CPLD. The
JTAG interface is used for CPLD programming
12C_BP1_SCL Input I2C Clock Bus 1 G8
3.3V This 100KHz serial clock is driven from the BMC SPI
initiator to the base plane VPD EEPROM, Temperature
Sensor and Power Supply on bus 1
12C_BP1_SDA Bi-Dir I2C Data Bus 1 M5
3.3V This serial data signal connects the BMC SPI initiator to
the base plane VPD EEPROM, Temperature Sensor and
Power Supply on bus 1
12C_BP2_SCL Input I12C Clock Bus 2 H7
3.3v This 100KHz serial clock is driven from the BMC SPI
initiator to the base plane VPD EEPROM, Temperature
Sensor and Power Supply on bus 2
12C_BP2_SDA Bi-Dir I2C Data Bus 2 J7
3.3v This serial data signal connects the BMC SPI initiator to

the base plane VPD EEPROM, Temperature Sensor and
Power Supply on bus2
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CPLD_GPIO (3:15)

Bi-Dir
3.3V

General Purpose I/0

These signals connect to the base plane CPLD. Some of
these connect to the BMC on the controller. All are
reserved and not defined for any functionality

F5, G6, H5,
H6, J5, K6,
K8, L5-L8,

M5, M7

Table 8. Slot-0 I/0
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9.7 Power Supply Connector

The Common Redundant Power Supply (CRPS) module connects through a passive
adapter board, 60-00000617-00-01. The adapter connects to the base plane via edge.

e Amphenol 10160829-001LK

e CONN, Power Card Edge, 2x7, 2x6, Vert, PF
The original CRPS standard specs were owned by Intel and specs are not public
documents, copy is per request basis. There is a new OCP M-CRPS Base Specification
that is public domain. This spec defines the same pin out definition and footprint as the
original CRSP. https://www.opencompute.org/w/index.php?title=Server/MHS

9.8 Fan Connector I/O

Each fan module contains two fan rotors. The Fan module connects to the base plane and
is managed from the CPLD.

e Molex 43810-0092

e CONN, 10-Pin Header, 4.2mm Pitch, Dual Row, Clip, RA, TH
The connector signal table below references I/O type relative to the base plane. These
signals are common across all 4 slots.

Signal Name /O Type Description Pin
Number

FAN_RO_12V Output Fan Rotor O Power 1
This 12V power is eFuse over current protected with a
9.7A trip setting. The eFuse enable is controlled by the
CPLD. Fan rotor 0 has its own unique fused 12V input

VSS Return Digital Ground 2,6,10
PWM_L Output Pulse Width Modulation 3
3.3V This signal is an input to both fan rotors in the FRU. It is
FET isolated and pulled up to 3.3V via a 10K ohm
resistor
FAN_PRESENT_L Input Fan Module Present 4

This active low presence signal routes to the CPLD,
which has an internal pull up

TACH_RO Input Fan Rotor 0 Tachometer (Inlet) 5
This signal is an input to the CPLD. It is pulse
modulated decoded in registers read by the BMC

FAN_LED Output Fan Fault LED 7
3.3V This LED control signal is used to indicate a Fan module
fault. The signal is driven from the CPLD
TACH_R1 Input Fan Rotor 0 Tachometer (Outlet) 8

This signal is an input to the CPLD. It is pulse
modulated decoded in registers read by the BMC

FAN_R1 12V Output Fan Rotor 1 Power 9
This 12V power is eFuse over current protected with a
9.7A trip setting. The eFuse enable is controlled by the
CPLD. Fan rotor 0 has its own unique fused 12V input

Table 9. Connector Signal Table

49


https://www.opencompute.org/w/index.php?title=Server/MHS

10. Electrical Requirements

10.1 Base Plane CPLD

These sections describe CMA base plane CPLD interfaces and registers for the CMA
Blade BMC. Only the CMA Blade board plugged into slot 0 has CPLD register access via
a 4-wire SPI interface. All 8 slots have hot swap power enable, and presence detect.

10.2 SPI Protocol

The BMC ad/write access, Mode 3 (CPOL = 1, CPHA = 1), it is recommended to not
exceed 25MHz. It SPI host port accesses CPLD registers from a single target port on the
CPLD. The interface operates in single bit mode (MISO/MOSI). The CPLD SPI Interface
is designed for byte only re supports two opcodes, Opcode 2 = Write Byte, Opcode 3 =
Read Byte. Protocol supports MSB as first bit of the Instruction shifted out first, followed
by a 24-bit address MSB then data is shifted out or in depending on Opcode. Timing
diagrams are shown below.

10.3 HEX Display

In the CMA I0OM, there is a 7-segment controlled by the CPLD to indicate fault in one of
the voltage regulators. Below is a chart to show the possible power on states for
corresponding power fault when the 7-segment display is displaying them and stuck.

PON State Voltage Rail Comments

N/A PWROK_3.3VSB If nothing is being displayed, then 3.3VSB is down

PON_STO PWROK_1.8VSB Stuck in state 0, when 1.8VSB is not good

PON_ST1 PSU_PRESENT_N Stuck in state 1, when neither PSU is present

PON_ST2 PSU_PWROK Stuck in state 2, when power good on neither PSU

PON_ST3 SYS_3.3V_PWROK Stuck in state 3, when system 3.3V is not good

PON_ST4 SFP_3.3V_PWROK Stuck in state 4, when SFP cable is plugged in, and SFP

3.3Vis not good

PON_ST5 FPGA_CORE_PWROK, Stuck in state 5, when FPGA core or 0.9v power not
FPGA_0v9_ PWROK good, or both not good

PON_ST6 FPGA_1v2_PWROK, Stuck in state 6, when FPGA 1.2V or 1.8V power not
FPGA_1v8_ PWROK good, or both not good

PON_ST7 Normal Functional State Display 7’ is the normal functional behavior

Table 10. Power Fault Indicators in CMA IOM
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BMC - Board Management Controller

The BMC module, 60-00000588-01-01, is designed around the Open Compute Project
(OCP) RunBMC Daughterboard Card Design Specification_v1.4.1. The BMC takes over
as the out-of-band user interface management controller for the CMA Blade memory
aggregator. The Slot 0 controller also acts as the CMA enclosure manager. The module
plugs into an SoDIMM 260-pin socket on the CMA Blade main board.
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The 260-pin interface is compliant with the OCP RunBMC specification as much as
practical for the Seagate platform implementation.
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BMC Block Diagram
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10.5 BMC - Board Management Controller, Physical Layout

The 61-00000588-01 PCB layout is shown below. The layout meets the 50mm height
260P SoDIMM mechanical constraint.
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Figure 27. BMC Physical Layout

10.6 BMC - Board Management Controller, PCBA Debug Features

There are two LEDs on-board for power OK and SoC heartbeat. These are a visual aid
for open frame debug and Mfg BFT.

There is a SoC reset push button on the module. This can be used for SW developers in
open frame configurations to reset the AST2620.

Both the JTAG debug and Dediprog headers are populated on EB platforms for
development and test. They are not stuffed for all operations builds (OB) and production.
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10.7 BMC - Board Management Controller, Mechanical Constraints

The 60-00000588 BMC module adheres to the physical requirements of the OCP
RunBMC specification SoDIMM mechanical definition. The board is designed to meet the
“large” form factor 50mm height that is defined by the So-DIMM DDR4 JDEC registration.
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Figure 28. BMC Mechanical Constraints Outline

The RunBMC specification defines modules as having major components on the top side
of the PCB with component height to not exceed dimension E1 in Figure below. Smaller
components with low height are placed on the bottom, and not exceeding E2.

2.0mm safety gap

Con,nector 4—#1 component maximum is 5.44mm |
14.14 mm —_— : :
J— L— =_k2 component maximum is 1.6mm ]
_______________ e 2.0mm safety gap
—
Mother Board \ MB component high limit is 1.9mm |

Figure 29. BMC Mechanical Constraints Outline #2

Design Note: The blade board uses a 9.25mm height right angle socket.
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10.8 BMC - Board Management Controller, AST2620 SoC
The ASPEED AST2620 System-On-Chip processor was selected for the BMC application.

CPU: 1.2GHz dual-core Cortex A7 32-bit

Hardware Secure Boot

PCle Gen2 x1 (NVMe application)

DDR4-1600 16-bit single device (allocates 8 bits of ECC memory for each 64 bits
of code/data memory)

BMC only (no VGA/KVM)

Power 2.13W peak, TFBGA-624P 21x21mm, 0.8mm

AST2600

US82.0 PHY(x2)

SOC Sub-Block

ARM CA7
Dual Core
L1:32K+32K

ARM CM3 DDR4 ECC
{4K8 cache) Controller

n
o
Encoder Ercoder
Engine
Secure Boot OTP & Display JPEG
MPU Controller @ Controller Encoder

BMC OOB Sub-Block *

IZC(XIS SGPIO
l3C(x6) (x80)
UART

Figure 30. Block Diagram to AST2620
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10.9 BMC, AST2620 Power Sequencing Requirement, Electrical or
Firmware

CPLD output signal BMC_PWRGD_STATUS is equal to a direct connection of the
PWROK_3.3VSB from the 3.3V standby regulator driven from VP_12VSB.
BMC_PWRGD_STATUS is an open drain output from the CPLD.

10.10 BMC, AST2620 Clocks

The BMC board has a 25MHz oscillator that drives the AST2620. Internally in the AST2620
there is a PLL that generates the DDR4 clock domain equivalent 800MHz. There is also
a SPI clock that operates below 100MHz. The AST2620 has an internal 1.2GHz dual-core
ARM Cortex A7 also derived from an internal PLL.

10.11 BMC, AST2620 External Peripherals

The memory devices defined below are listed in AST2600_Approved Vendor_List v04
document.

10.12 BMC, AST2620 Boot Flash

The BMC boots from a 512Mbit QSPI Flash on the module. The Flash is connected to the
AST2620 FWSPI chip select CSO#.

Winbond W25Q512JVFIM

e 512Mbit (32Mbyte)
VCC/ VIO 3.3V
Supports up to 104MHz operation
SOIC16 package with active-low reset
100K program-erase cycle endurance

Reference data sheet for flexible sector architecture.

Design Note: There is an on-board 2x6 0.1 inch (2.54mm pin pitch) shrouded keyed
header for Dediprog SF600 on-board Flash re-programming. The MUX circuitry on-board
automatically handles the switching between AST2620 FWSPI bus and the Dediprog
programming adapter. Dediprog provides a simple user-friendly method for recovering or
updating Flash without any need for the EJTAG interface or a boot recovery watch dog
disabling.
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10.13 BMC, AST2620 Non-Volatile Memory

An embedded Multi-Media Card JEDEC v5.1 compatible 16GByte device is on-board. The
interface will operate up to HS-200 data rate.

KIOXIA THGBMHG7C1LBAIL

16GByte

VCC 3.3V, VCCQ 1.8V

Supports up to 100MB/s enhanced mode (PSLC) sequential write operation
11.5 x 13mm BGA153 package

Reference data sheet for eMMC JEDEC v5.1 programming interface standard.

10.14 BMC, AST2620 DDR4 Memory

A single 512Mx16 DDR4 memory device is on-board. The AST2620 interface will operate
up to DDR4-1600 speed.

Micron MT40A512M16LY-075

1GByte

512Mx16 8Gb device density

CL=18

PCB design supports 10 x 13mm FBGA96 package

10.15 BMC, Local 12C Devices
The on-board I12C devices listed below are connected to the AST2620 SCL/SDA bus 12.

10.16 BMC, VPD / FRUID EEPROM
There is an on-module EEPROM connected to the AST2620.
Target Device Target Address Comments
On-board serial AOh (0x50 7-bit) Serial EEPROM for controller VPD/FRUID (8Kbit)
EEPROM (1010,000X/b)
AT24C64D

Table 11. EEPROM Address Mapping
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10.17

BMC, temperature Sensor

There is an on-module temperature sensor IC connected to the AST2620.

Target Device

Target Address

Comments

Temperature Sensor
NCT75

98h (0x4C 7-bit)
(1001,100X)

On-board module temperature sensor

10.18

Table 12. Temperature Sensor Target Address

BMC, SoC Interfaces - Interface

The AST2620 has multiple dedicated and configurable 1/O interfaces. Not all are
implemented on the 60-00000588 module.

10.19 BMC, SPI
The AST2620 has multiple SPI interfaces. Three are implemented on the 60-00000588
BMC module.
AST2620 SPI Logical Function
Interface Connection
SPIFW On-Module Primary | This BMC SPI master port is used to access the
Boot Flash on-module boot Flash. The interface operates in
Quad bit mode (QSPI). The 512Mbit Flash device
supports up to a 104MHz clock rate
SPI1 Off-Module CPLD This BMC SPI master port is used to access CPLD

(Single CPLD on the
CMA Base Plane)

Off-Module TPM
(Not implemented)

registers. The interface operates in single bit mode
(MISO/MOSI) and at a 12MHz clock rate

This TPM module shares the same SPI interface
as CPLD, but with a dedicated chip select for the
TPM module

Note: the MISO signal of the SPI1 interface is used
as a strapping signal during BMC power up, it
needs to be strapped low for BMC heartbeat LED
to be enabled. Thus, TPM reset is released after
BMC reset is released to ensure no external SPI
interface is driving MISO signal high before BMC
boots.

Table 13. SPI Connection and Function
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10.20 BMC, RGMII

The AST2620 has four MAC interfaces. Three are implemented on the 60-00000588
module. All three are 1.8V I/O compatible RGMII and route off-module to the CMA Blade
controller blade. Each MAC interface includes dedicated an MDC/MDIO management

port.

The CMA platform supports one 1Gb Ethernet MAC with an RGMII interface the connects
to the PHY on the CMA Blade controller blade. Only ETHO is used. The ET_O portis 1.8V
10 directly connected to the BMC MAC1 RGMII interface.

AST2620 RGMII Interface

Logical Connection

Function

MAC1

External 1GbaseT
RJ45

Marvell 88E1512 PHY on the CMA Blade board

MAC?2
(Not implemented)

Reserved for dual
BMC platform design

Inter-BMC Control Link
(ICL) 1.25Gbaud
SGMII

Marvell 88E1512 PHY that would be populated on
a BMC FRU in a CMA chassis redesign

Table 14. MAC Logical Connection and Function

10.21 BMC, UART

The AST2620 supports multiple UART ports. Three UART ports are routed off-modules to
the CMA Blade controller blade. The Linux serial boot interface maps to the primary UART
to the CMA Blade controller blade on-board USB FTDI controller and externalized via a
USB Micro-B device port as COM-B (the 2" UART COM port presented to the device
manager). The other UARTs map to the CMA Blade MPS430 and FPGA.

AST2620 RunBMC Socket Signal

Signal Functional Description

UART1 TX/RX

FPGA

Serial port between the BMC and FPGA voltage translator decoupled

UART2 TX/RX

FTDI FT4232 port B
Presented as BMC main serial Linux OpenBMC interface from the
USB 2" virtual COM port

UART3 TX/RX

MPS430

Direct connection between the MPS430 and the BMC

Table 15. BMC, UART Table

Design Note: The CMA Blade or base plane must never pull up or pull down the AST2620
TXD5 signal. This signal is also used as a power on reset strap for enabling the AST2620

internal ARM.
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10.22

BMC, 12C Port Mapping

The RunBMC spec defines multiple 1°C interfaces on the module interface. These ports
are physically mapped on the AST2620 SoC defined in the table below. The AST2620
SoC support 3.3V 10 on all I>C pins

AST2620 Signal

Logical Connection

Function

GPIOJO_SCL1_HVI3C3SCL
GPI0OJ1_SDA1_HVI3C3SCL

RunBMC Socket 12C1

CMA Base Plane
Bus 1

Current buffered 3.3V shared interface with
the BMC to the enclosure base plane
devices:

¢ FRUID (VPD) EEPROM 1

e CRPS1

e Temperature Sensor 1

GPI10J2_SCL2_HVI3C4SCL
GPIOJ3_SDA2_HVI3C4SCL

RunBMC Socket 12C2

CMA Base Plane
Bus 2

Current buffered 3.3V shared interface with
the BMC to the enclosure power midplane
devices:

e FRUID (VPD) EEPROM 2

e CRPS2

e Temperature Sensor 2

GPI0OJ4_SCL3_HVI3C5SCL
GPIOJ5_SDA3_HVI3C5SCL

RunBMC Socket 12C3

FPGA Temperature
Sensor

Board Temperature
Sensor

BMC EEPROM

Off-module CMA Blade temperature sensors

1) MAX31730A device that connects to
4x FPGA on-die temperature diodes,
Target Address 38h (0111,000X/b)

2) NCT75 air temperature sensor,
Target Address 48h (1001,000X/b)

3) Off-module CMA Blade AT24C64D
device defined in the RunBMC spec
as the BMC SoC EEPROM,
Target Address 51h (1010,001X/b)

GPIOJ6_SCL4_HVI3C6SCL
GPIOJ7_SDA4_HVI3C6SCL

RunBMC Socket [2C4

Programmable Power
Supplies (SVID)

MPS430, MPM modules
and FPGA

The MPS430 is the primary master device
on this bus to monitor and manage the MPM
power regulator modules

The BMC is connected to this bus as an
optional master for managing the power
regulators

This 3.3V bus is voltage translator
decoupled connecting the FPGA

GPIOKO_SCL5 Not connected
GPIOK1_SDA5
GPIOK2_SCL6 Not connected
GPIOK3_SDAG6
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GPIOK4_SCL7 RunBMC Socket 12C7 This 3.3V bus is voltage translator

GPIOK5_SDA7 decoupled connecting the BMC to the FPGA
FPGA management

GPIOK6_SCL8 Not connected

GPIOK7_SDAS8

GPIOLO_SCL9 Not connected

GPIOL1_SDA9

GPIOL2_SCL10
GPIOL3_SDA10

Not connected

GPIOA2_MDC4_SCL12
GPIOA3_MDC4_SDA12

Not connected

Design Note:

Table 16. 12C Port Mapping

The 12C voltage translator device (TCA/PCA9517A) is used to decouple the 3.3V BMC
from the 1.1V FPGA. These are populated on the CMA Blade controller blade.
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10.23 BMC, GPIO

The AST2620 has multiple GPIO signals connected off-module to the CMA Blade
controller blade and base plane CPLD. The table below summarizes the GPIO
connectivity to the AST2620. RunBMC socket defined GPIO pins not defined in this table

are no connects.

AST2620 Signal Logical Connection Function

GPIO1 Base Plane CPLD Reserved

GPIO2

GPIO18

GPIO27

GPI1049

GPIO12 One board green LED FRU Status LED
This is an active high SoC output that drives the
CMA Blade controller FRU external green LED
This signal also routes to the base plan CPLD

GPIO14 One board yellow LED FRU Fault LED
This is an active high SoC output that drives the
CMA Blade controller FRU external yellow LED
This signal also routes to the base plan CPLD

GPIO25 PHY INT# Ethernet 1GbaseT PHY Interrupt
Connects via a 1.8V level shifter to the 88E1512
PHY LED2_INT_N pin

GPIO15 MPS430 These are reserved GPIO direct connections

GPIO19 between the BMC and MPS430

GPIO7 BMC EEPROM WP Write Protect for BMC VPD EEPROM

Active high write protects

Table 17. GPIO Logical Connection
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11. Thermal Design Requirements

This section outlines the thermal design requirements for the CMA-CFM proof of concept
assembly.

The cooling solution should maintain all components below their respective temperature
limits when the system is operating up to its maximum thermal power.

11.1 Ambient Temperature

The CMA enclosure has been designed to support ASHRAE A2 (max 35°C) inlet
temperature. No performance degradation is permitted within the ASHRAE A2 (5°C —
35°C) temperature range.

11.2 Fans

The fan modules are hot swappable from the front of the chassis.

11.3 Fan Redundancy

The CMA assembly shall support N+1 fan redundancy. The system performance should
not be adversely affected by a single fan failure.

11.4 Service

The CMA shall be able to thermally support all service events including fan, CMA Blade,
and CRPS PSU replacement.

115 Blade Temperature Rise

The cooling air temperature rise through the enclosure should be above 12.5°C for all inlet
temperatures within ASHRAE A2.

11.6 Cooling Overview

The CMA is currently designed for air cooling but could be configured for liquid cooling in
the future. Figure 31 shows the cooling configuration. Cold air is brought in from the Cold
Aisle and “pushed” towards the eight blades at the back end of the enclosure through the
fans located at the front of the enclosure. The design currently has four fans providing

62



this cooling, but other designs could be used. The fan cooling configuration supports a
single fan impeller failure. At 75% of the max fan speed, the current fan selection is
estimated to produce a cooling airflow rate of around 32 cfm per blade. The fan speed
will be controlled by the BMC. The BMC will monitor the temperatures of the main power
dissipating components in the enclosure and then use a PID (Proportional Integral
Differential) loop to adjust the fan % PWM to maintain the collected temperatures to below
specified target values.

Cooling
of the

Figure 31. CMA Cooling Configuration

For the current configuration, each blade is estimated to dissipate up to ~200 Watts. Most
of this power comes from the FPGA (~100 Watts) and the DDR DIMMs (~10 Watts each).
Hand calculations estimate a cooling air temperature rise of around 13°C with 32 cfm per
blade. Conjugate heat transfer and computational fluid dynamic (CFD) models predict
that the max temperature of the various components on the blade should be able to be
maintained. Figure 32 shows the cooling air velocity vectors from one of these analyses.

‘»1‘. 3

==

17

Figure 32. CMA Blade flow vector example

Flow guides may be required to direct the cooling air to the components that reach their
target temperatures first. This could help in reducing the required fan speed and thus
reduce the power required to cool the enclosure as well as to reduce acoustic generation.
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The amount of power used in each blade and how to cool the blade will depend on what
FPGA, or other ASIC, is used as well as what is used for the DIMMs. It is imperative that
a thermal assessment be completed to ensure that all components remain below their
respective temperature limits.

11.7 Thermal Assessment

A 3D conjugate heat transfer/flow model was created in FloTHERM (see Figure 33). Intel’s
Agilex-7 I-Series FPGA along with x8 DDR4 DIMMs and a BMC SoDIMM PCBA were
used in this assessment.

The following assumptions were used:
e Intel Agilex 2957A (AGI 027R29A) FIoTHERM model (from Intel)
o 100 Watts (80 Watts for the “MAIN_P” and 5 Watts each for the four
“HSSI_x_x_P")
o Heatsink (aluminum):
=  Base: 90mm long by 55mm wide and 4mm thick
» Internal Fins: 0.8mm wide, 25mm tall, x22 fins
e Samsung RDIMM 3200 FloTHERM model (from Samsung)
o 10 Watts for each DIMM
e The QSFP-DD connectors = 0 Watts (passive cables were used)
e BMC =~1.9 Watts (gic = 11.1 K/W; qjp = 20 K/W)
e 18 Watts was spread along the CMA Blade board to account for power regulation.
o This will be refined in future analyses to include the actual power regulator
components.
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11.8 Thermal Results

Figure 34 shows some of the results of the thermal assessment at various ambient
temperatures and fan speeds. Keeping the max DIMM temperature <70°C requires
around 59% fan speed at an ambient temperature of 23°C. The fans end up using around
9% of the total enclosure power. The fan power percentage increases to ~16% at a 35°C
ambient temperature. Figure 35 shows the predicted fluid temperature distribution for one
of the thermal assessments.

35°C Amb 35°C Amb
23°CAmb | 27°C Amb | (no fan fail} | (single impeller failure)

ACE cfm 25 28 35 35
% PWIM 59 65 81 90
Total Fan Power (W) 170 200 315 390
% Fan Power

{of Total Enc Pwr) 9% 11% 16% 19%
FPGA [°C) 72 73 73 73
Max DINMM (°C) 70 70 70 70

Figure 34. Thermal Results - Max Power
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Figure 35. Fluid Temperature Predictions for CMA Blade Board
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11.9 Thermal / Flow Datamatch

Prior to creating Section 11.8, some measurements of power (see Figure 36), temperature
and flow were taken from the enclosure, subassemblies, and various components. A
comparison was made with the measured results and the predictions to evaluate how well
the thermal model matches the data. This was a first pass and additional, more detailed,
analyses and thermal / flow testing will be done as the program continues.

Power per Power Measured
Component Description Component (W) Qty Budget (W) | Power (W)
AST2600 (BMC) 3 1 3 2*
DDR4-DRAM DINMM 10 3 80 36**
Fans - 80x30 38 0.5 43 qgE*E
Acel.0 FPGA Agilex-1Gen 3 100 1 100 40*
Misc Devices 2 1 2 3*
Blade Total 187 81
DC to DC Adder 28 9*
Blade Total 215 90
Appliance Total 2112 1112

* Estimated
** Some previous DDR measurements estimated to be around 36 Watts
¥ |f assume max fan speed (with fan fail) would be ~90% PWM

Figure 36. Measured vs Estimated Enclosure Power

Figure 37 shows a comparison of measured versus predicted data. All the circles are the
temperature data pulled from the enclosure testing. The triangles are the predicted
temperatures at sea-level. The X’s are the predicted temperatures at an altitude of ~5000-
ft, which is where the thermal testing was completed. This shows that the predicted
temperature rise is within a few degrees of the measured.
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Figure 37. CMA Blade Measured vs Predicted Temperature Comparison
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12. System Firmware

The controller FW is proprietary and will be provided with the product.

FW shall be lightweight and fit within a SPI NOR Flash.

FW update will be supported out of band.

FW should generate logs and dumps to support diagnostics.

FW shall have no direct interaction with the data path to avoid any latency adders.
FW should support a reduced set of CCl commands to enable the Linux Kernel
CXL driver but not commands that could impact system operation.

13. Hardware Management

The BMC runs a modified OBMC instance with a redfish service for OOB management of
the system and memory allocation. Only the BMC in slotO has control over the enclosure
fans, power supplies and EEPROMS over an I12C interface.

The BMC communicates with the controller over an 12C/SMBus connection using CXL
CCI commands tunneled over MCTP. Additional OEM CCI commands are implemented
as needed.

13.1 Redfish Compliance

All Products shall have a completed Hardware Management Tab in the 2021 Supplier
Requirements.

14. Security

As a POC effectively no security has been implemented, a production specification will
need to define this.
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15. Performance Data

The following performance measures with taken on a SuperMicro production server with
two Intel Sapphire Rapids XCC CPUs. The following data was with a single CXL link
configured to access the full 1TiB of DRAM with a 4-way interleave:

FPGA Configuration dle Bandwidth

ZF:ZSZ DDEitzata Latency  100% WR  100% RD (sec?glesnotial) (r:r?élsoom)
-2 1866MT/s 481.1ns 40.0GB/s 37.2GB/s 26.1GBI/s 25.9GB/s
-2 2133MT/s 474.0ns  41.4GB/s 38.2GB/s 28.9GB/s 28.6GB/s
-1 2133MT/s 435.9ns 41.6GB/s 38.4GB/s 29.0GBI/s 28.8GBI/s
-1 2400MT/s 429.4ns  44.2GB/s 39.8GB/s 31.9GBI/s 31.6GB/s

Table 18. Performance Table 1

The FPGA Configuration column indicates the FPGA speed grade (-1 being the fastest)
and the DDR4 transfer rate.

The following table contains similar data taken on the same SuperMicro production server
but with two CXL links each configured to access 512GiB of DRAM with a 4-way
interleave:

FPGA Configuration dle Bandwidth

(SBF:ZSZ DDFI;:tzata Latency 100% WR 100% RD (se(?l?/esnotial) (rzfr?ésoom)
-2 1866MT/s 489.4ns  40.4GB/s 37.2GB/s 26.2GB/s 25.8GB/s
-2 2133MT/s 470.6ns  41.6GBI/s 38.4GB/s 28.9GB/s 28.6GB/s
-1 2133MT/s 437.1ns  41.6GB/s 38.3GB/s 29.0GB/s 28.8GB/s
-1 2400MT/s 429.4ns  44.4GBls 39.8GB/s 31.9GBI/s 31.7GBI/s

Table 19. Performance Table 2

The next table contains similar data taken on an Intel CRB with two Emerald Rapids CPUs.
The system was configured with a single CXL link that accessed the full 1TiB of DRAM
with a 4-way interleave:

FPGA Configuration dle Bandwidth

2?232 DDI:itZata SESE AT R 100% RD (sesgiasnciial) (ra5r(1)(/15;0m)
-2 1866MT/s 467.9ns  39.0GB/s 36.8GB/s 26.3GB/s 26.1GB/s
-2 2133MT/s 451.1ns  40.9GB/s 37.8GBI/s 29.1GBI/s 28.9GB/s
-1 2133MT/s 425.5ns  40.8GB/s 37.8GBI/s 29.3GBI/s 29.0GB/s
-1 2400MT/s 417.0ns  43.8GBI/s 39.3GBI/s 32.2GBI/s 31.9GBI/s

Table 20. Performance Table 3
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The next table contains similar data taken on the same Intel CRB with two Emerald Rapids
CPUs. The system was configured with two CXL links that each accessed 512GiB of
DRAM with a 4-way interleave:

FPGA Configuration dle Bandwidth

(SBFr)sgg DDI:itZata 5 1S 0076IWR 100% RD (sesgiasnotial) (r:r%soom)
-2 1866MT/s 465.8ns  39.0GB/s 36.8GB/s 26.3GB/s 26.1GB/s
-2 2133MT/s 447.4ns  40.8GB/s 37.9GB/s 29.1GB/s 28.9GB/s
-1 2133MT/s 422.7ns  40.8GB/s 37.9GB/s 29.3GB/s 29.0GB/s
-1 2400MT/s 413.2ns  43.9GB/s 39.3GB/s 32.2GB/s 31.9GB/s

Table 21. Performance Table 4

16. References

The following links reference public domain specifications relative to the CMA platform.

1. Modular Hardware System - Common Redundant Power Supply (M-CRPS)
Base Specification
e Version 1.02 RC2, August 28th, 2023
o https://www.opencompute.org/w/index.php?title=Server/MHS
o https://drive.google.com/file/d/1bhVL XdduqiLCJB DOtLynhOPv_1tT
9/view?usp=drive link

2. RunBMC Daughter Board I/O Specification
e Version 1.4.1, August 11th, 2019
e https://github.com/opencomputeproject/RunBMC
o https://github.com/opencomputeproject/RunBMC/blob/master/OCP_R
unBMC Daughterboard Card Design Specification v1.4.1.pdf

3. OpenBMC Specification
e https://www.openbmc.org/
e https://github.com/openbmc/docs

4. Universal Serial Bus Cables and Connectors Class Document
e Revision 2.0, August 2007
e https://www.usb.org/sites/default/files/CabConn20.pdf

5. Composable Fabric Manager (CFM) - Git Hub
e The Composable Fabric Manager (CFM) is a software system designed to
manage memory composition on a CMA and the host servers. Multiple
management interfaces including Redfish and web Ul are implemented.
Posted July 2024
e https://github.com/Seagate/cfm
o https://github.com/Seagate/cfm/wiki
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Figure 38. Exploded Enclosure Sheet Metal Overview Drawing
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3. STAKING EXTRUSICN FEATURES, STAXING HOLES AND COUNTERSINKS ARE SUPPLIER
CEPENDENT AND MUST 52 COMPATABLE WITH HOLES ANINOR EXTRUSION FEATURES
O MATING PARTS TO MEET THE REQUIREMENTS SPECIFIED AT THE NEXT ASSY LEVEL

. FEATURE SIZE AND TOLERANCE ARE DEFINED BY THE MANUFACTURE OF PRESSED IN
HARDVARE. PRESS IN PER MANUEACTURES SFECIFICATHIN FOR INSTALLATION. AFTER
INSATALLATION. HARDWATIE MUST WITHSTAND 4.5 K OF PRESS OUT FORGE. EITHER

E

15, UNLESS OTHERWISE SSECIFIED, ALL SHARS CORNERS MODELED ALLOWED TO HAVE

16, NOIMIMAL BIZF AND LDEATION FOR ALL LINDIMENSIONED FEATURES ARE DEFINED BY
THE 30 CAD MODEL. WHEN RECUIRED BY SEATATE ENGINEERING, THESE FEATURES
ShALL BE MEASURED FROM DATUMS. PRIMARY -A- SECONDARY -6 TERTIARY -C-.
TOLERANCES DEFINED PER SEAGATE SPECIFICATION 83.00007757-00.KX.

HURR SI0E OF STAMFING

s
BIMENA
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Figure 41. Blade Sled Lid Drawing
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FART NUMRER
759241000-00

(A
STATT: DFM PACKATE

DATE (302023
5

AT e T §

e
L

T e

0.50

~o | DESCRIFTION [ e
|oFM REVIEW. | szmizaeamn |

WOTES: UNLESS OTHERWISE SPECIFIED.

SHEETMETAL TOLERANGES AND EDGE QUALITY DEFINED PER SEAGATE SHEET METAL
OFK TOLERANGE SPECIFIGATION A3-D007757-00-5X.

MATERIAL: HOT 0P GALVANIZED STEEL SHEET, 0,50+ 10% THICK, MATERIAL E
PROPERTIES PER:

~

#).JIS G302 SGOC. ZING DOATING MASS: 208, SPANGLE-FREE, 55IN PASSIVATION,
CHAGMATE-FREE, ANTI-FINGER PRINT TREATED, UINOILED.

B) ASTM ABS3M, CLASS CS-TYPE &, G30, SPANGLE-FREE, UNGILED
3D CAD MODELS, 20 DRAWINGS AVAILABLE UPON REQUEST I
INTERPRET DRAWING PER ASME Y14.50

PACKAGING: SUPPLIER SHALL PACKAGE PARTS IN & MANNER THAT ENSURES
PROTECTION DURING THANSIT AND STORAGE AND PAEVENTS CORADSION

o

GUALITY REGUIREMENTS PEF PEC 8300003097, LATEST REVISION »
EIMENSIONS MARKED WITH .~ AGE CRITIGAL PARAMETERS, AL ISERTIFIEDS Camcal
PARAMETERS MUST MEET THE PACCESS CONTROL AND CAPABILITY RECIIREMENTS

7.

WORKMANSHIP REQUIREMENTS PER SEAGATE SPEC. B3.0D000E23, LATEST REVISION,

»

THIS PART SHALL MEET AL RELEVANT ENVIRONMENTAL REQUIREMENTS
DOCUMENTED IN THE LATEST LEVEL OF SEAGATE'S DOGUMENT DDID0233472 (SUPPLIER
PRODUCT STEWARDSHIP REQUIREMENTS),

COSMETIC REQUIREMENTS PER SEAGATE SPEC. 0300000475, LATEST REVISION.
UNLESS OTHERWISE SPECIFIED, ALL SURFACES T0BE CLASS B

©

ALL NOTED SURFAGES TO BE CLASS &

APPROVED FUST INHIBITING SILVER PEN, PER SEAGATE COSMETIC SPEC 8500000175, |
LATEST i IDICATED EDGES T0 BE TREATED WITH AND FRODUCT SPECIFIC
SATEThD, LATEST REASIGH

PERMANENTLY IDENTICY PART APPROXMATEL'Y WHERE SHOWN WITH SEAGATE PAR
NUMBER, ROLL NUMBER, MANUIFACTURER'S [0 aND SHEET METAL SUPPLIER'S [0 M
SHEETMETAL SUPPLIFA ID MARKING SPEC. 8300004451 WHEN NO INDICATOR 15
PRESENT, NO MARKING IS REQUIRED O PART, ONLY RECUIRED ON PACKAGING.

STAIING EXTRUSION FEATURES STAKING HOLES AND GOUNTEREINKS ARE SUPPLIER
DEPENDENT AND MUST 5E COMPA] D/DR EXTRUSION FEATURES
B AT TS 6 MEET THE AEGUIREMLN TS SPECIED AT THE NRT ASS LEVEL.

FEATURE SIZE AND TOLERARCE AE DEFNED Y THE MANUPACTURE OF PRESSEDIN
WARE. PRESS IN PER MANUFACTURE'S SPECIFICATION FOR INSTALLATION, AFTE]
IHGATALLATION, HARDWARE WUST WITHSTAND 4.§ G OF PRESS OUT FORCE fitvaley

E

UNLESS OTHERWISE SPECIFIED, ALL SHARP CORNERS MODELED ALLOWED TO HAVE
RO.Senm MAX,

NOMPMIAL SIZE AND LOCATION FOR ALL UNDIMEHSIONED FEATURES 4RE DEFINED BY
TS 30 04D MOBEL, WHEN REQUIRED B SEAGATE ENGINEERING, THESE T
L ERAREES BEFINED PN SERGATE SPECIICATION PG TS0k

BURR SINF OF STAMEING

METRIC A
TNLFSS GTAERWISE SPECIFIFD T R 2 i e X
DIMEASIONS ARE 1% MILLIMY FLR = sEamaTE x

o8 RRANCTS: = N T — CAP,CHASSIS,REAR, D7592410XX-XX__ |A01

JPLACE IRLACE TPLACE AMGLES e B— D sy

020 010 T — 1or 1
I 6 ! 4 I 3 2 I 1

Figure 42. Enclosure - Rear Drawing
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FART NUMAFR
750250100-00

cl_|(_|!’_|l’_I’_‘i_|l_|)’_|!'

S
STATE: OFMPAGEAGE
TOME: 4

METRIC

LSS QUUERWSE SPEOHED
DIMENSIONS ARE [ MILLIMETER

TS AT FRBIEC TSI | MATERIAL:
=

X

[z

TOLERANCES:
sFAck PPLACE A

oAy
oo 0 a3 .

Ak BENAE
vk AR 5 W [saE i3

ks

BATF

[y enGno | DBESCRIFTION | oan

[aot] WA OFMREVIEW.

| neoteaplH

NOTES: UNLESS OTHERYISE SPECIFIED.

SHEET METAL TOIFRAMCFS AND ENCE DUALITY DFFINED FER SEATATE SHEFT METAL
HLOCK T ERANGE SPECIFICA 0N $3.00007 157008

MATERIAL. 1HOT DIP GALVANEZED STEEL SHEET, 1.00+10% THICK. MATERIAL
PROPERTIER PER:

A1.01S GIAE SEOC, TING COATING MASS: 708 SPANGLE-FREE, SKIN PASSVATION,
CHROMATE-FREE, ANTI-FINGER PRINT TREATED, UNGALED.

) ASTH AESIM, CLASS C5-TYPE A G30, SPANGLE FREE, UNOILED
30 GAD MODELS, 20 DRAWINGS AVAILABLE UPON REQLEST.
INTERPRET DAAWING PER ASME Y14.5M.

PACKAGING: SUPPLIER SHALL PACKAGE PARTS IN A MANNER THAT ENSURES
PFROTECTION DURING TRANSI AND STORAGE AND PREVENTS CORROSION,

o

oo o

[E] QUALITY REQUIREMENTS PERSEAGATE SPEC. 300003055, | ATEST REVISI

EAENSIONS JAFAED PITH A - S CrTICAL FARAIIETERS, AL DENTIFIED CrmcaL
PARANME TERS MUST MEET THE PROCESS CONTROL AN CRPABILITY REQUIRERENTS.

WORKMANSHIF REQUIREMENTS PER SEAGATE SPEC. B1.00000823, LATEST REVISION
THIS PART SHALL MEET ALL RELEVANT ENVIRONMENT AL REQUIREMENTS
COCUMERT

ED M THE LATEET LEVEL OF SEAGATE'S DOCUMEN T DUGOI233472 (SUPFLIER
PROCLIET STEWARNSHIE RECUIRFMENTS)

-

=

COBMETIC RECLIRENE BEACIATE SPEC. BRODNCO4TS, LATEST REVISKIN,
THLESS DTREWISE SPEGITIED. ALt SN AGES THE CLABG B

18] ALL MOTED SURFACES T DE CLASS A

1 APPRCVED RUST IMIBITING SILVER PEN, PER SSAGATF COSMETIC SPEC, B3-00000475,
LATEST REVISION, [NDHCATED EDGES TC BE TREATED WITH AND PRODUST SPECIFIC
SPEC. 70U, LATEST REVISIGH,

[T2] FERMANENTLY IDENTIFY PAAT APPROKIMATELY WHEHE SHOWN WITH SEATATE PART
HUMBER, ROLL HUMEER, MANUFﬂCT\JHFR‘S 1D AND SHEET METAL 5U"‘|"I IFF‘S m PER
SHEETMETAL SUPLIER 10 MARKING 572013 0004451, WHEN NI 1D
PHESENT, A MASHKING 5 REGUIRED G PAAT. OR ¥ RELIIRED DN PACAAGHG

STAKING FETRUSION FEATURFS, STAKING HDLFS AND COUNTFRSINES ARF SUPPLER
CEPEMDENT AND MUST 52 COMPATAELE WITH HOLES ANV EXTRUSION FEATLIRE!
O MATING PARTS TO MEET THE REOUIREMENTS SPECIFIED AT THE NEXT ASSY LEVEL.

FEATURE SIZE AN TELERANCE ARE DEFINED B THE MANUFACTURE OF FRESSED Iy
HAROWARE. PRESS 1N PER MANUEALTURE'S SPECIFICATION FOR INS TALLATIN, AFTER
INSETALLATION, HARDWARS MJST RTHETAND 4.5 KIS OF RRESS QLT FOREE, EITHER
CIRECT

UMLESS STHERWISE SPECIFIED, ALL SHARP CORNERS MOOELED ALLOWED TO HAVE
Rl Sm MAX.

. NOMINAL SI78 AND LOCATION FOR 3L UNDIZENSIONED FEATURES ARE DEFINED BY
THE ID.CAD MODEL, WHEN RECUINED Y SEAGATE ENGINEERING, THEDE FEATURES
(ALL BE MEASURED FROM DATUMS: PRRARY -4 SECONDARY -B-, TERTIAS
PR AN CA BETINED PR SEAGATE SOOI AT S5 DATT767 T 2k

] BURR SI0e SIF STAummG

BRCHING R

COVER,TOP,REAR,

D7SO2501XX-XX A1

w1

INSERTS, GRANITE D| -y

I 3

Figure 43. Enclosure - TOP Drawing
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FART NUMBER
759267100 00

DESCRIPHON vare |
[oFM REvIEW. 0HLZIPH |

I,.._. 5 = = i HOTES: UNLESS OTHERWISE SPECIFIED.

SHEET WETAL TOLEANGES AND EDSE QUALITY DEFINSD PER SEAGATE SHEET METAL
BLOCK TOLERANCE SPECIFICATION 53-00007757-

MATERIAL: HOT DIP GALVANIZED STEEL SHEET, 0180+ 10% THICK, MATERIAL E
! PROPERTIES PER:

) IS (3302 SGCC, ZING COATING MASS: 208, SPANGLE-FREE, SKIN PASSIVATICH,
CHROMATE FREE, ANTI FINGER FRINT TREATED, UNGILED.

<o

B) ASTH ABESH, CLASS CS-TYPE A G30, SPANGLE-FREE, UNCILED.
. 30 CAD MODELS, 20 DRAWINGS AVAILABLE UPON REQUEST. —
INTERPRET DRAWING PER ASME Y14.5M.

PACKAGING: SUPPLIER SHALL PACKASE PARTS IN A MANNER THAT ENSURES
PROTEC TION DURING TRANSIT AND STORAGE AND FREVENTS CORROSION

080 ",

/

2 QUALITY AEQUREMENTS PERSEAGATE SPEC, 830100091 LATEST REVISION D
o GAMENSICONS WA “AAE CRITICAL PARSMETERS, ALL IDENTIFIED GRITICAL
PARNIE £ MU MEET THE P CESS CONTROL AND CAPABILITY FEGUIRENENTS

WORKMANSHIP REGUIREWENTS PER SEAGATE SPEC. E3.00000823, LATEST REVISION.

THIS PART SHALL MEET ALL RELEVANT ENVIRONMENT AL REGUIREMENTS
COCUMENTED IN THE LATEST LEVEL OF SEAGATE'S DOCUMENT DDUGUZ33472 (SUPPLIER
= — PRODUCT STEWARDSHIF REQUIRFMENTS].

COSMETIC REQUINEMENTS PER SEAGATE SPEC. 82.00000475, LATEST REVISION
UNLESS GTHERWISE SPECIFIED, ALL SURFACES TO BE CLASS

[T] ALL NOTED SURFACES TO BE CLASS A&

11, APPROVED RUST INHIBITING SILVER PEN, PER SEAGATE COSMETIC SPEC, 300100475,
T I, MCATEE) B RS TO\ B THEATER WITt] Ao BFOBUET ST
SPEC. TBD, LATEST REVISION.

PESMANENTLY IDENTIFY PART APPROXIMATELY WAIERE SHOWN W TH SEAGATE PART
HUMBER, ROLL NUMBER. MANUFACTURER'S ID, AND SHEET METAL SUPPLIER'S |D, PER
SHEETMETAL SUFPLIER D MARKING SPEC. 8300004451 WHEN NG [NDICATOR IS
PRESENT, NO MARKING IS REQUIRED OK PART, ONLY REQUIRED ON PACKAGING

STAING EXTRUSION FEATURES, STAKING HOLES AND COUNTERSINGS AHE SUPPLIER
MUST BE COMPATABLE WITH HOLE TRUSION FEATURES.
DR VATIAG BARTS 10 MEET THE REQUIREMEN TS SPECIFIBD AT THE NEST AT | 0L

FEATURE SIZE AND TOLERAHGE ARE DEFINED Y THE MAMURACTURE OF PRESSED I
RDWARE. PRESS [N PER MANUFACTURE'S SPECIFICATICN FOR INSTALLATICN. AFTER
wsATALumoN HARDWARE MUST WITHSTAND 4.5 KG OF PRESS CAIT FORCE, EITHER

=

:

14

15, UNLESS OTHERWISE SPECIFIED, ALL SHARP CORNERS MODELED ALLOWED TO HAVE B
0 S WA
16 NOMINJ!I SI7F AND LOCATION FOR ALL IJNBIMFNSIDNFDFFATURFSLRF DEFINED BY
I - DI‘ODEL WHEN REQUIRED BY SEAGJ\TEE\IG\MEERI}\G E FEAYURES
EASURED FROM DATUME. PRIMARY -A-, SECONDAR' -
—] TDLERANDES DEFINED PER SE:\GA'!ESPED\FICP\TIDN n-aouwn? DD-)D( —
AURRSIDE OF STAMPING
METRIC A
UNLESS OTHERWISE 5P THIRIF ANGLE PRIGETION | MATERIAL [ R Jeae ml@ : A s SUMBER
i DR RE T 1§ TR e e seasare :
SEATE D PUERAGE TN T — - D7592671XX-XX
T o 3 WALL DIVIDER,GRANITE s
o ks s amack bmace i [ O D T
VRSN 5 e L e N0 o
B
e 7 T 3 4 | 3 T 2 [ 1

Figure 44. Enclosure - Side Casing Drawing
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IBATE: (5012063
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REY
a1

CHEG NO DESCRIFTHRS DATE

e ‘nm REVEW. TR P

NOTES: UNLESS OTHERWISE SPECIFIED.

SIGET METAL TOLERANCES AND EOGE QUALITY DECINED PER SEAGATE SHEET METAL
TOLERANCE SPECIFICATION B3-00007757-00-4

MATERIAL: HOT DIF GALVANEED STEEL SHEET, 1.50+10% THICK. MATERIAL
PROPERTIES PER:

A IS GIIZ SECE, ZINC COATING MASS: 206, SEANELE FREE, SKIN BASSIVATION,
CHROMATE-FREE, ARTIFINGER PRINT TREATED, UNCHLED

B ASTM ARSI, CLASS CS-TYPE A, 133

| SPANGLE-FREE, LNDILED.
30 CAD MODELS. 20 DRAWINGS AVAILABLE UPON REQUEST.
INTERPRET BRAWING PER ASME 714 5M.

PACKAGING: SUPPLIER SHALL PACKAGE PARTS M A MANNER THAT ENSURES
PROTECTIGN DURING TRANSIT AND STORAGE AND PREVENTS CORROSION

wmoa e

El

QUALITY REQUIREMENTS PER SEAGATE SPEC. £3.00003060 LATEST REVISION.

DIRENEIONS MAREED W AF CAMCAL PARAWETERS. ALL MENTIFED CRITICAL

EARANETERA MUST HEET THIE PAOLE S DONTROL AHE CAPABILITY FEGUIREMENTS

WORKMANSHIP REQUIREMENTS PER SEAGATE SPEC, 8300000523, LATEST REVISION

THIS PART SHALL MEFT ALL RELEVANT ENYIRONMENTAL REQUIREMENTS

DOEUMENTED [N T2 LATEST LEVEL OF SEAGATE'S DOCUMENT DOOSI210472 (SUPPLIER
IOGUCT STEWARDERIN REGUIRFNENTS)

EOSMETIC REQUIREMENTS PER SEAGATE SPEC. B100000475, LATEST REVESION.
UN_ESS GTHERWISE SPECIFIED. ALL SURFACES TO BE CLASS B.

[76] AL NETED SURFACES T0 BF C1L4SS &

@

«

11, AFPROVED RUST INHIITING SILVER PEN, PER SEAGATE COSMEDC SPEC E300000275,
LATEST REVIEIOH. INDICATED EDUES TO 52 TREATED WITH AND FRODUGT BPECKIG
EREL. 120, LATEST REV

[12) PERMANENTLY IDEKTIFY PART ASEROXMATELY WhIERE SHOWN WITH SEAGATE PART

HU; UMEER, WARUPACTUREITS 1D, AND SHEET WETAL SUPPLIETS ID. PER:
SHEE TVE TAL SUPPLIER 1D MARKING SFEC. 8300004451 WHEN MO INDICATCR IS
PRESENT, MO AARKING 15 REQUSED ON S48 1 ONLY REOUIRED DN PACEATING.

5. SIAING SXTRUSICH FEATURES, STAANG HOLES AND COUNTEREINGS Ak SUPPLER
DEFERDENT AND MUST 35 DOMPATAR W HIYLES ANDIOR EXTRUSIDN FEATURES
OOV MATINE BARTS 10 MEET THE ALOUIREENTS SELEIF ED AT T NEXT ASEX LEVEL

. TEATURE SZE AND TOLERANCE ARE DEFINED BY THE MANUFACTURE OF PRESSED N
RE. PRESS ™ PER MANLUFACTURE'S SPECIFIDATION FOR INGTALLATION. AFTER
wsarALLarl:)N HERDWARE MUET WITHSTAND 4 § KG OF NRESE OUT FORCE, FITHER

1

I

. UNLESS GTHERWISE SPECIFIED, ALL SHARP CORNERS MODELED ALLOWED TO HAVE
R B MAX.

3

NOMIPL SIZE 4D LOCATION FCRALL UNDINENSIONED FENTURES ARE DEFINED B

(1 REASURED e
TOLERAMCES DEFINED PER SEAGATE SFECIFILATIDR 8300017 7671015

[F] BURR BIDE OF STAMPING
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Figure 45. Enclosure - Securing Drawing
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| amace
0020

METRIC
HERWISE SPECIFIED

LESS 0T E
DINENSIONS AR T METER

TOLERANCES:
THALE1PLACY AMGIES
Wi 103 e

TR S M

[T
5

P NOTER

|

=T

weEnTEs

T

mres

@ RFAGATE
WALL BLADE DIVIDER,
GRANITE

REV|  CHGNO DESCRIFTION. DATE
sl NiA | DFMRFVIEW, 130173 PIH

ROTES: UPLESS OTHERWISE SPECFIED.

. SEET METAL TOLERANGES AND EDGE QUALITY DEFINED PER SEAGATE SHEET METAL
BLOCK TOLFRANCE SFECIFICATION E3.0000775,

WATERIAL: HOT OIP GALVANIZED STEEL SHEET, 180+ 10% THICK. MATERAL
PROPERTIES PER.

A5 312 SG00, ZHC GOATING MASS 208, SPANLE ERSE. SKIH PAREIVATION,
CHROMATE FREE, ANTI.FINGER BRINT TREATED, UNOILED:

51 ASTH ARSIM, CLASS C5-TYPE A 630, SPANGLE-FRES, UNCILED,
30 CAD MODELS, 20 DRAWINGS AVAILABLE UPCH REQUEST,
. INTERPRET DRAWING PER ASME Y 14.5M.

PACKAGING: SUPPLIER SHALL PACKAGE PARTS IN A MANNER THAT ENSURES
FROTECTION DURING TRANSIT AND STORAGE AKD PREVENTS CORROSION

v

[€] QUALITY REQUIREMENTS, PE?D\GATE SPEC. B3-00003003, LATEST REVISION,
DIMENSI0S MARKE AAE CRITICAL PARAMETERS ALLIDENTIFIED CRITICAL
bR e A SRt R e S

7. WORKMANSHIP REQUIREMENTS PER SEAGATE SPEC. 03-0000082), LATEST REVISION.

B THE PART SHALL MEET AL (AT ENVIRCNMENTAL REQUIREMENTS
ESTLEVEL OF STAGATE!S COGUENT DONIZI412 (BUPFLIER

TE E LAT
PR T £ B AHBEHIP REGU eSS

5 COSMETIC AEQUIREMENTS PER SEAGATE SPEC BS-00000475 LATEST REVISION
UNLESS OTHERWISE SPECIFIED, ALL SURFACES T2 BE CLASS B.

1] ALL NOTED SURFACES T0 BE CLASS A

11 APPROVED RUST INHIRITING SILVER PEN, PER SEACATE COSMETIC SPEC. B3-00000475,
LATERT SEVISION. NEICATED EOGER T HE THEATED WITH AND PRODLCT SPECH
SPEL TRD, LATEST REWISION

[72] PERMANENTLY IDERTIFY FART ACEROMMATELY WIIERE SO W11 SEABATE PART

HUMEEF, BOLL NUMEER, MANUEACTURER S DD SHEET HETAL SUSPLIERS I, FeR
BT T TAL B IER 16 UARKING P25 BLA0A4E W N i) R s
FRESENT. N0 WARKING 15 REGUIRED O FART. ONLY HECLIRED ON PACKAGING.

73 STAKING EXTRUSION FEATURES, STAING HOLES ANDCOUNTERSINKS ATE SUPFLIET:
LIST BE COM Hil FE ANDUDA FATRUEION FEATLIRES.
N AATING AT 10 HEET THE AEGUINENENTS SPECIFIED AT THE NESRT ASSY LEVEL.

- TEATURE SIZEAND TOLERGACE 4RE DEFINED B THE MANUTATURE O PRESSED I
- PRESS H PER MANURACTURE'S SPECHICATION FOR INSTALLATION. AF T8
UEATALLATIONS LIS FISMARE HeUST VaTSTANE S 6 RS OF EHHEG (17 SHRCE. FTEER
IRECTION

5. UNLESS OTHERWISE SPECIFIED, ALL SHARP CORNERS MODELED ALLOWED TO HAVE
S MK,

6. MOMINAL SIZE AND LOCATIN FCR ALL UNDIMENSIONED FEATURES ARE DEFINED BY
THE 30 CAD MODEL. 'WHEN REGUIRED B SEAGATE ENGINEERING, THESE FEATURES
SHALL E MEABURED PO BATLMS: PRAIRRY o SECONDRRY . TERTIARY
701 ERANCES DEFINED PER SEAGATE BPECIFIDATION B3-0000TTA7-00-

[77] BURR SIIE OF STAMPING

i T s
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Figure 46. Wall Blade Drawing
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BEE
750093400-00

B0

DATE

®EV]  CHGNO DFSCRIPTION
030173 FIH

a0 T ‘nsu REVEW.

WOTES: UNLESS CTHERWISE SPECIFIED.

1. SHEET METAL TOHERANCEE ANDEDOE DAALITY DFFRED FER BEAGATE SHEET METAL
BLOCH TOLERANCE SPECIFICATION 5300007 157-00-Kx.

MATERAL. HOT DIP GALVANIZED STEEL SHEET, 080+ 10% THICK, MATERIAL
FROFEAT S PER:

) JIS G330 EGCC, DNC COATING MASS: 208, SPANGLE.FREE, SKIN PASSIMATION,
CHROMATE-FREE. ANTHFINGER FRINT TREATED, UNGILED.

B ASTM AGHIM. CLAE CE-TYPE A, (330, SPANGLE-FREE, UNDILED.
3 0 CADMODELS, 30 ORAWINGE AVAILABLE URON REQUEST.

INTERPRET ORAWMEG PER ARME Y14 5M.

PACKAGMG: SUPPUER: SHALL PACKAGE PARTS IN A MANMER THAT ENSURES
FROTECTION DURMG TRANSIT 44D STORAGE AND PREVENTS CORRDSICN,

o

[F] CUALITY RECUIREMENTS FER SEATATE SPEC. S3.000T1085 LATEST REVISION
DIMERSIONS MARKED WiTH "4 * ARE CRITICAL PARAMETERS. ALL IDENTIFIED CRITICAL
FARAMETERS MIUST WEET THe PROCESS CONTROL AND CAFARILITY RECUIREMENTS

VITIREMANSHIP REQUIREMENTS PER SFAGATE SPEC. B3000I0873, | ATEST REVISION

THIS PART SHALL MEET ALl RELEVANT ENVIRONMENTAL RECLIREMENTS
DOCUMER THE LATEST LEVEL OF SEAGATE'S DOCUMENT DOGGI233472 [SUPPLIER
BRGhlET BB AR b REQUREMENTE]

COSMETIC REQUIREMENTS PER SEAGATE SFEC. 0300000475, LATEST REVISICN.
UNLESS GTHERWIEE SFECIFIED, AL SURFADES T0 BE CLOSE 8.

-

=

[ ALL MOTED SURFACES TO BE CLASS A

1. APPROVED RUST INHIBITING SILVER PEN, PER SEAGATE COSMETIC SPEC. 8300000475,
LATEST AEVISIDN, INDICATED EDCES TO BE TREATED WITH AND FRODUCT SPECIFIC
SPEC. TOD, LATEST REVISION.

73] FERMANENTLY IDENTIEY BART AREROXMATELY YHERE SHOWN WITH SEAGATE
NUMHER, HOLL MUV, MAMUEACTUALI I AU SHEE T METAL SLIPPLIEFES I, o
SHEETMETAL SUPPLIER [DIMARKING SPEL 53-0XMI5T, WHEN N NDICATCR IS
PRESENT, ND) MARKING, 15 REGLUIRED ON FART, KLY RECUIRED O PACRATH

13 STAKING EXTRUBION FEXTURES, STANG HOLES AND COUNTERGINS ARE SUPPLIER
DEPENDENT AND MUST BE COMPATABLE WITH Ft EXTRUSION FEATURES
R B e T R SRR RS N T TR R

| FEATURE SIZE AND TOLERANCE ARZ DEFINED Y THE WAMUFACTURE OF PRESSED
(£33 IN PER MARUFAGTL SPECIFIGATION FOR INATALLATION, AFTER
NEATAL CATION LA ACWARE MLST JATILET AND 45 Kis OF PHESE QLT FORCE. EITHER
DIRECTION

5 UNLESS THERWISE SPECIFIED, ALL SHARP CORNERS MODELED ALLOWED TO HAVE
FRO.5mim AR

16 HOMINAL SIZE AND LOCATION FOR ALL UNDIMENSICHED FEATURES ARE DEFINED BY
THE 30 CAD MODEL. WHEN REQLERED BY SEAGATE EMGINEERING, THESE FEATURES
SHALL BE MERBURED FHOM OATUMS: PRIMART A SECONDMAY &, TERTURY -G
OLERANCES DEFNED PER SEAGATE SPECIFICATION £3 SO0 50300

[7] BURR SI0E OF STAMPING

I

STATET M PAGRAGE
TIME: 43743 P
nATE: GO
vhRsI: &

T aacn o A UMaER

ASSY,PLENUM.TOP, D7600934X%-3X  AD1
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Figure 47. Plenum Sheet metal with Inserts (1) Drawing
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FART RUMOER
TE0093500-00

(2)ex

w
SUATED GFM PACRAGE
TIME: 42708 P
harE; IS
VERSIC

METRIC
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NOTES: UNLESS CTHERWISE SPECIFIED.

. BHEET METAL TOLEAANGES AND EDGE DLIALITY DEFINED PEA SEAGATE SHEET METAL
BLOCH TOLERAPCE SPECIFICATION 330000775700 K,

METERIAL HOT DIP GALYANIZED STEEL SKEET, 1,00 10% THICK, MATERIAL
FROFERTIES PER:

A1 JI5 3302 SOCC, INC COATING MASS: Z08, SPANGLE FREE, SHN PASSIVATION,
CHROMATE-FREE, ANTIFINGER PRINT TREATED, UNGILED.

) ASTI A5IN CLASS CE-TVFE A 630, SPANGLE-FREE UNCILED
D CAD MODELE, 70 DRAWINGS AVAILARLE UPDS REQUEST.
INTERPRET QRAVSMNI PER ASME Y14 5M.

PACKAGING: SURPUER SHALL PACKAGE PARTS I & MANNER THAT ENSURES
PROTECTION DURMG TRANSIT AND STORAGE AKD PREVENTS CORROSIDI

|

[6] QUALITY RECUIREMENTS PERSEAGATE SPEC. 5100003083, LATEST REVON,
CHMENSIONS MARKED 001 TH @ - ARE CRITGAL BARAME TERS ALL IDENTIFIED CRITICAL
PRRAMETERS MUST WERT THE PROGESS COUTROL AND CAPARILITY REGUIREMENTS

WORKMANSHI® REQUIREMENTS PER SEAGATE SPEC, B3-00000823, LATEST REVISIDN
THIS FART SHALL MEET ALL RELEVANT ENVIRORMENTAL REQUIREMENTS

DOCUMENTED IN THE LATEST LEVEL OF SEAGATE'S DOCUMENT DODDOZE372 (SUPPLIER
PBRODUGT 57 EWAADEHIF REQUREMENTE)

£

COSMETIG REQUIREMENTS PER SEAGATE SPEC, BRI00004 7% LATEST REVISION
UMIFSS OTHERWISS SFECIFED, ALL SURFACES T3 BE CLASE B

ALL NOTED SURFACES TO BE CLASS A

11, APPROVED RUST INHIBTING SILVER PEN, PER SEACATE COSMETIC SPEC 8300000475,
LATESTREVISION, INDICATELY EDGES TO DE TREATED WITH AND PRODUCT SPECIFIC

[FE] PERMANENTL T IBENTIFY PART AFPRCIOMATEL Y WHERE SHCIN T SFAGATE PART

MUMBEFR:. ROLL NUMBER:. MANUFACTURER'S ID. ANG SHEET METAL SUPPLIER'S 10, PER
SHEETMETAL SUPPLIER ID MARKING SPEC. B3-00004451, WHEN KO INDICATOR IS

PF'CSE‘JT NO MARKING |5 REQUIRED ON PART. GHLY AEQLIRED ON PACKAGING.

13. STAKING EXTLSION FEATURES, STAKING HOLES AND COUNTERSINKS AFE SURPLIER
DEFENDENT AND 1LIST BE COMPA TABLE 11TH HOLES ANDOR EXTRUSION FEATURES
R VAT FASTS T WEET THE RN S SPECIIER AT THE NCRT ASSY | VL

FEATURE SIZF 4N0 TOLERAMIE ARE DFFINED Y THE MAMUFACTURE DF PRESSET IN
HARCWARE. PRESS IM PER MAMUFACTURE'S SPECIFICATION FOR INSTALLATION, AFTER
INEATALLATION. HARDWARE MUST WITHETARD £ 5 KG OF PRESS OUT FORCE, EITHER
CURECTION

15, UNLESS OTHERYISE SPECIFED, ALL SHARP CORNERS MODELED ALLOWED TO HAVE
Pl mm A,

6. NOBINAL SIZE AND LOCATICN FOR ALL UNDIMENSIONED FEATURES ARE DEFINED BY
. WHFN REGUIRED BY SFAGATF FNGINEERING, THESE FEATURFS

SHN.l W RALIIED FM DATUE, PRRES e, SECONDATLT TIARY -C-
TOLFRANCES OFFINED PEA SEAGATE SPECIFIATION B3-00007757-00-5%
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Figure 48. Plenum Sheet Metal W/Inserts (2) Assembly Drawing
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ASSY,CHASSIS SHEET

SHEET METAL TOLERAMCES AND EDGE QUALITY DEFINED PER SEAGATE SHEET METAL
BLOCK T ERARCE SPECIFICATION B500007 15 7-00-%%

MATERIAL: HOT D GALVANIZED STEEL SHEET. 1502 10% THIGK, MATERIAL
PROPERTIES PER
215 GIHR SECC, ZING COATING MASS. 208, SPANGLE-FAEE, SKIN PASSWATION
CHROMATE-FREE, ANTI-FRGER PRNT TREATED, UNGILED.
) ASTM AGSIM, CLASS CSTYPE A, GI0, SPANGLE-FREE, UNDILED,
0 CAD MODELS, 20 DRAWINGS AVAILABLE UPOK REQUEST.
INTERPRET DRAWING PER ASME ¥14 5

PACKAGING: SUPPLIER SHALL PACKAGE FARTS I A MANNER THAT ENSURFS
PROTECTICN DURING TRANSIT AND STORAGE AND FREVENTS CORROSICH,

CUALITY REQUIREMENTS PERSEAGATE SPEC. 8300003053, LATEST REVISION
DINENSIONS IKARKED WITH "8~ ARE CAITICAL PARAMETERS, ALL IDFNTIFIED CRITICAL
PARAMETERS MUST MEET THE PROGESS CONTROL AND CARASILITY REQUIREVMENTS.

WORKMANSHIP REQUIREMENTS PER SEAGATE SPEC. 83-00000825, LATEST REVISICN,

THIS PART SHALL MEET ALL RELEVANT ENVIRONMENTAL REQUIREMENTS
DOCUMENTED M THE LATEST LEVEL OF SEAGATES.
PRODUCT STEWARDSH® REQUIREMENTS;.

‘SUBNETIC FEQUIREVENTS PER SEAGATE BPEL: 83.00000475, LTEST REVIOH,
M ESS DTHERWISE SPECIFIED ALL SURFACES 10 BE CLASS

ALL ROTED SURFACES TO BE CLASS A,

APPROVED RUST INIBTING SILVER PEN, PER SEAGATE COSWETIC SPEC, 53000001
T ICATEL VG, T0)BE THES TED WITH) D SHOBLE T SEEtIPe
SPLE. TED. LATEST REVISION,

PERMANENTLY [BENTIEY FART AFFROXIMATELY WHERE SHOWN WITH SEAGATE PAR

NUARER, R | NUMRER, WANUFACTIRER 10, AN SHEET METAL SURPLEFS 15, PER

BHEETMEMLSUPFLIEI'! D MAKING SPEC. 8380004151 WHEWNO INDICATOR &5
AESFNT, WG MARKING 1S RECUIRED DN PART, LY REQUIRED DN FACHAGING

STAKING EXTRUSION FEATURES, STAKING HOLES AND OOUNTERSINKS ARE SUFFUER
DEPENDENT AND MUST BE COMPATABLE WITH HOLES ANDIOR EXTRUSION FEATURES
el MATING FARTS 16 MEET THE RECUIREMENTS SPECIFIED AT THE NEXT ASEY LEVEL.

. FEATURE SUE AND TCLERANCE ARE DEFINED 1Y THE MANUFAGTURE OF PRESSEL N

. PRESE IN FER A FOR INETALLATION, AFT
INSATALLATION, HARDWARE MUST WITHETANDA 5 HE OF PRESS QLT FORCE, ETHER

. UNLESS OTHERWISE SPECIFIED. ALL SHARP CORMERS MODELED ALLOWED TO HAVE.
RIS MAd

 NOMIFLAL SIZE AR LOCATION FOR ALL UNDIMERSSDNED FEATURES ARE DEFINED BY

THE 10 CAD MODEL. WHEN REDUIRED 0Y SEAGATE ENGINEER'NG, THESE FEATURES
SHALL BE MEASURED FROM DATIME: FRIMARY -A- SECONDARY S, TERTIARY £
TOLEFANCES DEFMED PER SEAGATE SPECIFICATION 23-00007757-00-KX.
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Figure 49. Enclosure Sheet Metal Drawing
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UNLESS OTHERWISE SPECIFIED

1. BHEET METAL TOLERANGES AND EDEE QUALITY DEFINED PER SEAGATE SHEET MEFAL

BLOCK TOLERARCE ERECEICATION 83 00007757

2. MATERIAL HOT DIP GALVANIZED STEEL SHEET, 0.80+10% THICK, MATERIAL
PROPERTIES PER:

2485 02002 SGAC. ZIHC COATING NASS. T06, SPANGLE FREE, SKIN PASSIATION,

NTCFINGER PRINT TREATED, UNGIL

) ASTH AGSIM, CLASS U5 TVRE A, GI0 $SANGLE FREE, LNOILED.
3. 30 CAD MCOELS, 2D DRAWINGS AVAILABLE UPON REQUEST,
4. INTERPRET DRAVING FER ASME Y145,

5. PACKAGING SURPLIER SHALLPACKACE PATITS 1N MANNER THAT ENSLRES
PROTESTIOM CURING TRAMSIT AL 5 TORAGE AND PREVEN TS CORSUSIDH

[5] QUALITY REQUIRFMENTS FERSEACATE BPEL. A3-I000ISS LATEST REVISICH
BIMENSIONS MATKED WiTH 8 * ATE CRTICAL CARRHESENS, ALt DENTIFED CATIGAL
ez MUST MEET THE PROCESS CONTROL AMD CAPABILITY REQUIREMENTE,

7. WORKIANSHIF REQUIREMENTS PER SEAGATE SPEC. 8300000823, LATEST REVISION

NTED N THE LATEST LEVEL GOF SEAGATE'S DOCUMENT DOOXIZA3472 (SLPPLIER

8. THIS BART SHALL MEET ALL RELEVANT ENVIRONNENTAL REQUIREMENTS
PREBUET BTEWARBEHIR AEGUIAEWERTS)

9. GOSWETIC REQUIREMENTS PER SEAGATE SPEC B2-00000175, LATEST REVISION
UMLESS GTHERWISE SPECFIED, ALL SURFACES TO DE CLASS

AL MOTED SURFACES TE8E CLASS A

17, APPROVED AUSTINHIBITING SILVER FEN, FER SEAGATE COSMETIC SPEC. 53 00JITS

LATEST REVISHIMN. |
SPEC TRD. LATEST REVISIO

[12] PERMANENTLY ICENTIFY PART APPROMIMATEL' YWHERE SHOWH WITH 51

7
[0 EDMEES T0 BE TREATED WITH AND PROGUET SPECIFK
or

HUMBER BOLL NUMBEF: MANUFACTURER' D, AND SHEET METAL it ID e

SHEET) R 1D MARKING SPEC 5300001151, WHEN NG IRICATOR 1S
BREELNT, 5 AN 15 SN ESD S Fiisi- ONkoY SO FISD D

13 SIASME EXTSUSION FEATURES, STAKING HOLES AND COUNTERSINKS ARE SUSSLER
i HOL CHOR FXTRLSION FEATURFS
ZEREDAT TV NHT Ay L

TARLE WITH
N RIS PAFETE 10 MEET THE FECAREAENTS

. TEATUAE SIZE AND TOLERANCE ATE DEFINED B THE MANUFACTURE OF PESSED N
[

AROWERE PRESS IN P

'S SPECIFICATION FOR INSTALLATION, AFTER

= WA IFAC TURE'S
INSATALLATION, HARDUARE MUST WITHSTAN 4.3 KG OF PRESS OLIT FORCE, ENTHER

CTI0)

15, UNLESS OTHERWISE SPECIFIED, ALL SHARP CORNERS MODELED ALLOYVED TO HAVE
R Smm PR

16, NOMINAL SIZE AND L DCATION FOR &1 INDIMENSIONED FEATURES, ARE DEFINED 8Y
THE 30 CAD MODEL. WHERI REGIIRED B SEAGATE ENGINEETUNG, THESE FEATURES

SHALL BF MFASLIRFD FADM DATUIE IR
TECERANCES ELFNES Pt SEAGATE SPECTICATIN S5O0 77500k
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Figure 50. Blade Sled Base W / Inserts Assembly Drawing

83

AQ2
o= 1



18. Appendix A

Checklist for IC approval of this Specification (to be completed by contributor(s) of this

Spec)

Iltem Status Link to detailed explanation
Has this contribution been presented to Yes The contribution was presented to
an OCP Project group during a project the Server-Project and the CMS-
call or engineering workshop? Workstream teams.
Approval by Project Leads Yes Approved by Server-Project and the

CMS-Workstream teams

Is this contribution entered into the Yes

OCP Contribution Portal?

Was it approved in the OCP
Contribution Portal?

Table 22. Appendix A Checklist
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