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1. License (OCP CLA Option)

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:

Samsung Semiconductor, Inc. & AIC Inc.

Usage of this Specification is governed by the terms and conditions set forth in [Open
Compute Project Hardware License — Permissive (“OCPHL Permissive”)] (“ Specification
License”).

Note: The following clarifications, which distinguish technology licensed in the Contribution
License and/or Specification License from those technologies merely referenced (but not
licensed), were accepted by the Incubation Committee of the OCP:

[None]

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 NOT GRANTED AS SET
FORTH ABOVE, INCLUDING WITHOUT LIMITATION, 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.
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2. Overview

2.1 Executive Summary

The 1U Mission Peak server platform was developed with the latest technologies with up to
576TB of high-speed NF1 (NGSFF) form factor NVMe SSDs. It offers more than 5X higher
capacity and 3X more IOPS than traditional flash storage solutions within the same footprint and
ease of implementing this total solution in data centers.

2.2 Introduction

This document serves as the specification for the Mission Peak — NF1 reference system design.
Mission Peak is a rack-mounted, all-flash-based storage server in a 1U EIA-310D (19”) form
factor with Samsung NF1 devices. It is comprised of 36 X NF1 SSD drives (up to 16TB of each
NF1) connected to a compute motherboard via a PLX PCle switch fabric, dual Intel® Xeon®
processors and 2X100Gbe and 2X50Ghbe NIC cards. Each processor has a PCle root complex to
connect to the NICs and the PLX PCle switches. The processors function in a fully balanced and
symmetrical topology to deliver the desired bandwidth from the NF1 SSDs, as well as from NICs
out the box. Mission Peak can deliver a half petabyte and 10M random read IOPs in a 1U system.

The Mission Peak platform uses the latest Intel DP Skylake baseboard architecture, but extends
the PCIE port to connect with a Broadcom PCIE switch, in order to support 36 Samsung NF1
NVMe SSDs. Mission Peak also uses the latest generation of Broadcom PCIE switch PEX9797.
Each PEX9797 connects X24 PCle links from the CPU to 36 NF1 NVMe SSDs (a 64X NF1
configuration would need to be confirmed through a thermal evaluation). The two PEX9797
switches are able to support a total of 36 NF1 NVMe SSDs within a single system.

Figure 1 - Mission Peak NF1 (NGSFF) Reference Platform
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18% NF1 18 X MF1

1U System

Figure 2 - NF1 (NGSFF) POC High-level System Block Diagram

Table 1 - Key Features

Form F r .
0 acto e Standard EIA-310 1U Rack-mount chassis, <=

800mm deep

Ds Drive B
SSDs Drive Bays e 36 X NF1 NVMe front-loaded, hot swappable SSD

bays (more if thermal evaluation allows).
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(A 64X NF1 will be verified instead, if the thermal
is allowed.)

Boot Diri
oot Drive e On motherboard M.2

System Firmware « BIOS and BMC Features: ACPI, PXE boot,

Wake-on-LAN, AC loss recovery, IPMI 2.0 KCS
interface, SMBIOS, Serial console redirection,
BIOS boot specification, BIOS recovery mode,
SRIQV, iSCSI, TPM support, PCle NTB.

Front Panel e  Controls:
o Power On/Off
e Indicator LEDs:
o Power Status
0 Global SSD activity
0 Global network activity
0 Global fault
e Interfaces:
o [TBD]x USB 2.0 ports
ll\:/leo;thuerrebsoard e Processors: 2x Intel® Xeon® Processors E5-

2600 v5 (Skylake)
e QPI Speeds: 9.6 GT/s, 8 GT/s, 7.2 GT/s
e Chipset: Intel® C620 Chipset

e System Memory: 24 DIMM slots (2 CPU sockets
x 6 channels/CPU socket x two slots/channel)

2.3 Block Diagram of Mission Peak System

Mission Peak has an EIA standard 1U chassis. It should be used at the product level, as a
popular form-factor chassis for datacenter storage servers. The chassis holds an Intel Skylake
Xeon-based baseboard in its rear section, cooling fans in the middle, and a modular backplane,
plus up to 36 NVME SSD drives in the front drive bay area. The front panel includes a power
button, reset button, LEDs to indicate power and status, and one USB port. The rear of the
chassis has two redundant hot plug power supplies whose power capacity is 1500Watt to support
maximum system power.

To optimize performance, the Mission Peak system utilizes all PCle resources in a balanced and
symmetric topology. We extracted all the PCle 10s available through Skylake to maximize system
storage 10 performance.
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BLOCK DIAGRAM
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Figure 4 - Mission Peak System Architecture

2.4 Mission Peak Motherboard

The Mission Peak motherboard provides all PCle lanes from the CPUs to allow users to select
the optimal usage model. It also delivers advanced performance and enables a high degree of
power efficiency, making it well-suited for highly efficient performance platforms.

The motherboard supports the latest dual Intel Xeon processor, which is a part of the Intel Xeon
E5 Skylake product family. Given the above, the motherboard offer six channels of DDR4-2400
per socket, which gives users a 24-DIMM slot for large memory capacity.
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Figure 5 - Mission Peak Motherboard Function Diagram

In regards to 1/0, the motherboard supports the following major I/O interfaces:

PCIE:

e Supper slot #1: X48 PCle Gen3 lanes from CPUO
e Supper slot #2: X48 PCle Gen3 lanes from CPU1
e 2XM.2 support for PCI-E Gen3 X2

Ethernet LAN:

I/O:

2X 100Gbe
2X 50Gbe
1X Gbe RJ45 — dedicated to BMC management

1X external VGA port
1X COM port
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e 2X USB type A connectors + 1XRJ45 port for BMC management
Motherboard configuration:
PCIE Signal Distribution:

There are 2 PCIE superslots on the motherboard. Each CPU provides all its PCle lanes (48 PCle
Gen3 lanes) to form a single superslot. Configuring a superslot depends upon how the lanes
would be distributed (by function) within the system. To maximize the performance of NF1 POC in
a 1U system, all the Skylake PCle lanes are fully used; avoiding any bandwidth bottleneck, while
the PCle topology is balanced and symmetric. Out of the 48 lanes in each CPU, X24 lanes go to
NIC and X24 lanes connect to the PCle switch in order to link up with the NF1 SSDs, so the
bandwidth between CPU <-> SSDs and CPU <-> NIC is matched and balanced. And, because
the connection between two CPUs is symmetric, data traffic across the QPI is avoided,
eliminating a possible performance bottleneck, to deliver the best performance from SSDs out of
the box. The following is a table that shows PCle signal distribution.

Table 2 - NF1 (NGSFF) POC PCle Slot Configuration

Superslot # PCIE width From which CPU Usage
Slotl X16 CPUO 100Gbe PCle adding card
Slotl X8 CPUO 50Gbe OCP Mezz Card

Riser card and cable connect to
Slot1 X24 CPUO midplane
Slot2 X16 CpPU1 100Gbe OCP Mezz Module
Slot2 X8 CPU1 50Gbe PCle adding card

Riser card and cable connect to
Slot2 X24 CPU1 midplane

2.5 PCle Switch Midplane/Backplane

The Mission Peak midplane is the board located between the motherboard and the NF1 SSDs. It
contains two Broadcom PLX9797 switches. Each switch is configured with X24 PCle upstream
ports and X72 PCle downstream ports. PCle Switch 1 connects to CPUL1 via one X24 PCle riser
on superslot #1 of the motherboard, and PCle switch 2 connects to CPU2 via one X24 PCle riser
on superslot #2 of the motherboard. The PCle reference clock is delivered from the riser to the
PCle switches on the midplane via separate cable connections.

In addition, other miscellaneous signals are connected with the motherboard, such as JSGPIO,
IPMI signals, and front panel signals.

The midplane contains a temperature sensor to report thermal conditions in the PCle switch area
to the BMC for system level thermal control. It also can provide enclosure management logic in a
CPLD to offer enclosure management features at the system level.
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Furthermore, the midplane can be treated as a backplane, because the NF1 SSDs will directly
dock to the board by using a right angle NF1 connector.

This has three major benefits:
1) The architecture saves a board, reducing cost and risk.

2) It improves signal integrity because the PCle routing trace is much shorter and there are
no extra interconnectors.

3) It improves thermal conditions and airflow for NF1 SSDs. Because there are no vertical
backplanes, the airflow is much more open for NF1 device cooling.

1002015

|

1
|
]

SEE DETAIL &

|

IS
R

[26,65)

e

i FGad 08

Figure 6- NF1 (NGSFF) Orthogonal Connector Specification
2.6 IOPs Performance Evaluation

Based on FIO testing, the local 4K random read IOPS can reach up to 10MIOP, and remote 4K
random read IOPS with NVMeoF via RDMA can reach up to 8.5M IOPS.

As shown in Figure 7, when we compare this to a 2U 24XU.2 NVMe storage server reference
design that we published at 2015, performance increased about X3 times. In a 4U space, the
Mission Peak design can provide as much as 40MIOPs.

The following figure shows NF1 POC system performance and density improvement compared to
our 2015 Sierra reference design.

13.2MI0P$ 40MIOPS
9.8MIOPS e nreen.  1OMIOPs 36 SSDs 30MIOPS

Figure 7 - NF1 (NGSFF) POC System Performance Improvement
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3. Physical Specifications

3.1 Placement and Form Factor

CPU1 AC 1200W or 1600W 1+1 redundant
OCP CONN hi-efficiency power supply 80+
A+B+C ,![
~TC
CPUO
OCP CONN
A+B+C
PCle x48 slot
PCle x48 slot
PCH —
24 DIMM slots
across 12 —
memory channels
7 x 40 x 56mm

— dual-rotor hot swap
' fan modules

Figure 8 - Mechanical Placement
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3.2 CPU and Memory/Platform Controller Hub (PCH)/PCle

Motherboard ® Dual Intel® Xeon® Processor Scalable Family, Skylake /Cascade Lake process.
@ 12x 288-pin DDR4 DIMM slots per CPU socket
CPU/Memory @ Support DDR4-2933/2666/2400/2133/1866 RDIMM/LRDIMM

® On-board graphic controller to provide VGA connectivity to external monitor

Intel’ Xeon® processor E5 v4 Family Intel’ Xeon® processor Scalable Family
E5vd TOP CC GHz  SIR® SFR*  LINPACK® SkylakeSP TOPF CC GHzr  SIR® SFR"  LINPACK*

8180 205 28 | 25 | 100.0% | 100.0% | 100.0%
8176 165 | 28 | 2.1 | B9.7% 91.3% 76.5%
8170 165 | 26 | 2.1 | B4.5% B0.0% 71.0%

B168 205 24 27 97 4% 95 7% a5 8%
Es-2609awvs [14522[24] 676% | 659% | 553% | 8164 150 | 26 | 20 | 833% | s86% | 655%
52600 v | 14522 27| B3.0% | 6ae% | 527% 8160 150 | 24 | 21 | 79.8% | 87.5% | 70.6%

6154 200 18 | 3.0 | TIO% 855% 79.4%

Motherboard ® . . .
® Intel® C620 Series Chipset (Lewisburg)
PCle”
Max Recommended Uplink x@ Est
Compression PCle” Min uplink Optional ToP
Uplink Config Muxed w)
Link
Inted® QuickAssist Technalogy
Intel* CB21 LBG- = e
e = 04 NIA NJA NJA %1 x1 disabled 15
Inted® C622
Chipset 186-2 24t HfA NA /A x8 x4 disabled ~17
! L8G4 4/ NA NjA NiA x16 B disabled =19
?;f;s;szs LBG-E a4 20 Gbfs 20 Ghyjs 20K Ops/s K6 216 disabled ~22
Intel* C626
Chipset LEG-M 444 40 Gbfs 40 Gbjs 40K Ops/s x16 x16 enabled ~ 26
19:;‘;53 LBG-T af4 100 Gbfs 100 Ghjs 100K Ops/s x16 x16 enabled ~29
ntet® C62
et L8G-L 44 100 Gb/s 100 Gb/s 100K Ops/s X165 x16 enabled  ~21
tFour ports total: ports © & 1 can run up 1o 10 GBE, while ports 2 & 3 are limited 1o 1 GLE All SKUs, frequencies and features are PRELIMINARY and
Package Size (all SKUSE 32x28mm, Package Pin Count 1310 can change without natice.
intel recommends two lanes of PCIe3 for each active 10GLE port for networking and x16 if Intel” QuickAssist Technalogy is active
LBG supparts x16, x, x4 and x1 options, up to the maximum uplink width,
*These Ethernet ports are in addition 10 the 16b port used by ME11.6
All LBG skiss support 7 year production and 10 year use in line with the Unique Extended Supply Life CPU SKUS (10-year use + NEBS-Friendly Thermal Specification)
Motherboard ® PCle:
Input / Output o] 2 x NIC Cards

o 2 x OCP Mezzanine Card
® LAN:

0 CPUO : 1 x 100GbE (PCIE add on card) + 1 x 50GbE single port (OCP)
0 CPU1 :1 x 100GbE (OCP) + 1 x 50GbE dual port (PCIE add-on card)
02xUSB3.0+2xUSB2.0

® SATA:
0 8 x SATA3 ports on the motherboard
® VGA:

o 1 x external VGA port
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® Serial port

o Via micro USB to serial controller
(o] 1 x internal DB-9 serial pin-header

Other: Debug display pin-header, GPIO port, IPMB pin-header, chassis intrusion

3.3 PCB Stack-Up

The following PCB stack-up includes a motherboard, riser card and backplane design. This is required to
check with PCB fab vendors to fine-tune impedance based on the impedance control table below, before
starting the PCB design.

The PCB material is referenced as IT-180l.

Table 3 - Motherboard PCB Stack-up

WL

- RGOS HED et SF0G AR
2Ty Cifferential Differential
M) |
Target 2 cbems) | 50 Outer)y30{Inner | 83{0uter)/85(Inner ) 93{Outer)j3(Inner |
2 tokerance 4 10% H-10% +- 10%
Layer Ly Type|  Finished Cu Wt Material ‘ Toleranca| Er Trace Trace Trace | Space | Trace Trace | Space f Trace Trage | Space [ Trace Trace | Space | Trace
Mermask 0
130z Copper P
1 | oo Fol | 160 4(40.78) £.5(3.29) 4j4)4(m3) 45/6/45(8473) 4511545 (9227 3510/ 35(100.25)
Prepreg 1060.00 266 | +-1mid| 38
Core 0.11mm 400 | +-1mid| 39
i | m laz | 10 5(49.37) 1.3 (#0.75) 4/4/4(8351) 5/ 65/5 (85.82) 45/8/45(%2.73) 4/10/4(100.23)
Preprag MRS | 1340 |+ Lmil| 42
4 | nz laz | 1.0 5(49.37) 1.5(#0.75) 4/4/4(8351) 5655 (85.82) 45/8/45(%2.73) 4/10/4(100.23)
Core 0.11mm 400 | +-1mid| 39

_____——_
_____——_
—“___

Voc1 1oz VC WoC N(C
Core 0.1Imm 400 [+-1mi| 39
[ | ms 1oz | 10 5(40.37) 75(40.75) 4/4/4(3381) 565158582 45/8/45(02.73) 4110/ 4 (100.35)
Prepreg NMIGFRHNI | 1340 |+-1md| 42
w | m 10 | 10 5(60.37) 7.5(80.75) 4/ 4/ 4(8351) 51655 (85.82) 45/8/45(2.73) 410/ 4 (100.35)
Core 0.11mm 400 | +-1mid| 39
Prepreg 1060.00 266 | +-1mi| 38
L | 160 ) 65(ON) | 44103 | 43/6/4567) as/s5/as@) [ 35/10/35(1029)
— D
Total Thchress B4 | 11
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Table 4 - Riser Card PCB Stack-up

10-Layer 1.6mm Stackup(IT-180)

Microstrip : 9H / 11H
Stripline : 3H / 5H

Bus Mormal SAS GEN3 PCIE GENZ
ZType Single Differential Differential
Freq.(MHz) 12G 8G
Target Z (ohms) 50 100 85
7 tolerance Outer Layer + 15% /| Outer Layer £15%/ | Outer Layer + 15% /
Inner Layer = 10% Inner Layer = 10% Inner Layer + 10%
) ) ) Trace/Space/Trace/ | Trace/Space/Trace/
Layer Lyr Type Material Thickness{mil) | Er Trace/Space Toothers —
Soldermask 0.8 3.80
1 TOP Cu+plating 1.4 5 4,714 5/5/5
Prepreg 3.08 3.9
2 GND1 Cu 1.3 GND GND GND
Core 4 3.8
3 IN1 Cu 1.3 4 4/8/4 5/6/5
Prepreg 8.73 4
4 VCC1 Cu 1.3 VCC VCC VCC
Core 4 3.8
5 VCC2 Cu 1.3 VCC VCC VCC
Prepreg 8.23 4
il IN2 Cu 1.3 4 4/8/4 5/6/5
Core 4 3.8
7 GND2 Cu 1.3 GND GND GND
Prepreg 8.73 4
2 IN3 Cu 1.3 4 4/8/4 5/6/5
Core 4 3.8
9 GND3 Cu 1.3 GND GND GND
Prepreg 3.08 3.9
10 BOT Cu+plating 1.4 5 4/7/4 5/5/5
Soldermask 0.8 3.80
Tatal thickness | 1.6mm+/-10%
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Table 5 - Backplane PCB Stack-up

Microstrip : 9H / 11H Microstrip : 9H / 11H
16-Layer 2'4mm StaCkup SiriplinE:SH{'SH StriplinE:SH;’SH
Bus Normal PCle GEN3 SAS
ZType Single Differential Differential
Freq.(MHz) 83 126
Target Z (ohms) 50 85 (single : 50 chms) 100 (single : 50 ohms)
7 tolerance Outer Layer£15%/ |  Outer Layer + 15% / Outer Layer + 15% /
Inner Layer £ 10% Inner Layer + 10% Inner Layer + 10%
- ) Trace/Space/Trace/ Trace/Space/Trace/
Layer Lyr Type | Finished Cu Wt |ThicknessTolerance| Er Trace/Space Toithers To?:»thers Trace/Space
Soldermask 1.00 3.80
1 TOP | 0.5 0z+Platting | 1.60 7 6/3/40 /48 5/7.5/40/48
Prepreg 444 +E9/- 1mil 4.00
2 GND loz 0.65 GND GND GND GND
Core 5.00 | +-1mil [3.80
3 IN1 loz 0.65 3 5.5/5.5/20/30 447/20/30
Prepreg 6.01 | +/-1mil [4.20
4 VCC/GND loz 0.65 VCC/GND VCC/GND VCC/GND VCC/GND
Core 5.00 | +-1mil [3.80
5 IN2 1o 0.65 5 5.5/5.5/20/30 4/7/20/30
Prepreg 6.01 | +/-1mil |4.20
6 GND 1oz 0.65 GND GND GND GND
Core 5.00 | +/-1mil |3.80
7 IN3 1oz 0.65 3 5.5/5.5/20 /30 4/7/20/30
Prepreg 6.01 | +/-1mil |4.20
8 VCC loz 0.65 VCC VCC VCC VCC
Core 5.00 | +/-1mil [3.80
9 VCC 1oz 0.65 VCC VCC VCC VCC
Prepreg 6.01 | +/-1mil |4.20
10 INg 1oz 0.65 5 5.5{5.5,/20/30 4/7/20/30
Core 5.00 | +-1mil [3.80
11 GND loz 0.65 GND GND GND GND
Prepreg 6.01 | +/-1mil |4.20
12 IN3 loz 0.65 3 5.5/5.5/20/30 447/20/30
Core 5.00 | +/-1mil [3.80
13 VCC/GND loz 0.65 VCC/GND VCC/GND VCC/GND VCC/GND
Prepreg 6.01 | +/-1mil |4.20
14 ING 1o 0.65 5 5.5/5.5/20/30 4/7/20/30
Core 5.00 | +/-1mil [3.80
15 GND 1oz 0.65 GND GND GND GND
Prepreg 444 | +-1mil |4.00
16 BOT | 0.5 0z+Platting | 1.60 7 6/5 /4048 5/7.5/40/48
Soldermask 1.00 3.80
Total Thickness 94.24 | [+7/-5)
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3.4 NF1 (NGSFF) NVMe SSD

The Samsung SSD PM983 delivers wide bandwidth of up to 3,100MB/s sequential read speed and up to
2,000MB/s sequential write speed under up to 10.0W power. With the help of a toggle 3.0 NAND Flash

interface, the Samsung SSD PM983 delivers random performance of up to 540KIOPS for random 4KB read
and up to 50KIOPS for random 4KB write in a sustained state.

In addition, the Samsung SSD PM983 supports Power Loss Protection (PLP). PLP solution can guarantee
that data issued by the host system are written to the storage media without any loss in the event of

sudden power off or sudden power failure.

The system will use Samsung NF1 SSDs in front of the drive bay. NF1 supports the following main

features:

1)

2)

3)

4)

5)

6)

10)

11)

12)

13)

14)

Dimensions: 110X30.5X4.38 mm

Hot-plug

Activity and fault LED on drive (controlled by the SSD drive itself)

Power loss protection

A holder or carrier to allow a user to easily plug in and out of the system.

Power target at 10W per unit for datacenter drive (NF1 spec leave 16W for enterprise SSD
version)

Capacity isup to 16TB

Supports SSD Enhanced S.M.A.R.T. feature set
Hardware based AES-XTS 256-bit encryption engine
Static and Dynamic Wear Leveling

Compliant with PCl Express CEM Specification Rev. 3.0
Compliant with PCI Express Base Specification Rev. 3.1
Compliant with NVM Express Specification Rev. 1.2b

RoHS / Halogen-Free Compliance
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Figure 9 - NF1 (NGSFF) Form Factor (Mechanical Outline)

The Samsung PM983 supports an LED to indicate the online and activity status of SSD. “Activity”
or “good” states are displayed as a Green LED. Degraded or fault states are displayed as an

Amber LED. The table below describes all possible activity states of the LED's according to the
condition of the drive.

Color Condition Activity
Drive Healthy, or slot power off OFF
LED1 (Amber)
Drive Fault Steady ON
Drive Not Operational, or Powered-off

OFF
LED2 (Green) Drive Operational, no Activity, no Fault Steady ON

Activity Blink (Blinks at the rate of 375ms on, 125ms off)

Drive Operational, Read/Write Activity
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Figure 10 - NF1 (NGSFF) LED Position
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3.4.1 NF1(NGSFF) SSD Pinout

NF1 leverages the M.2 pinout by adding signals to the NC pins. So it is backward
compatible with M.2 devices. A total of 13 new nets have been added. And, all M.2 3.3V
pins on the M.2 connector are changed to N/C pins for NF1 connections.

Present
Detect
Module Key
Reserved for MFG CLOCK
Reserved for MFG DATA

54 PEWAKE#

52 CLKREQ#

50 A-PERST#

43 NIC

46 NIC

44 ALERT#

42 SMB_DATA

40 SMB CLK

38 NIC

36 Rx-1 35

34 33

32 Txtl 31

30 Tx-1 29

28 PWDIS 27
Power % Rx+2 5
Disab|e 24 NIC Rx-2 23

22 NIC 21

20 Tx+2 19

18 NIC Tx-2 17

16 NIC 15

14 NIC Rx+3 13

12 Rx-3 11

10 LED 9
Present 8 NC Tx+3 7

6 PRSNT2# %3 5
Detect 4 N/C 3

2 NIC 1

Figure 11 - NF1 (NGSFF) Pinout
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4. BIOS

The BIOS is tuned to minimize system power consumption. It supports the following features:

* “Unused device” disablement, including PCle lanes, PCI lanes, USB ports and SATA/SAS ports
» Tuning CPU/chipset settings to attain minimal power consumption and best performance

» Use of SPEC_power as the guidance for ODM to validate BIOS tuning results

The ODM provides a BIOS specification, which includes the complete BIOS, setup menu, and default
settings. The setup menu allows its options to be configured before the operating system loads.

Configuration options available through the boot menu include the following:

* Settings to adjust memory speed, QPI speed, Speed-step/Turbo mode, and CPU Cx power state
« Setting for power feature after AC failure; default is set to power on

* Setting for fan speed control (for SIO FSC-enabled board only)

* Setting for altitude of server deployment location

» Hardware health monitoring display

« Setting for watchdog timer (default is enabled, and timeout value is 15 minutes)

* Event log viewing and clearing

* Setting for ECC error threshold, available settings are 1, 4, 10, and 1000.

* If a CMOS checksum error occurs (for example, one caused by a BIOS update), the BIOS loads the
system default automatically after displaying a message in the console for five seconds and rebooting the
system to apply the update without waiting for user input.

* Setting to disable all "wait for keyboard input to continue" types of features.
4.1 BIOS Chip
The Mission Peak system uses WINBOND W25Q256FVFIQ as the BIOS chip.

The BIOS chip is designed to use the PCH’s SPI interface through a BMC-controlled MUX to
allow the BMC to perform offline BIOS updates or recovery. A 32 megabyte (32MB) capacity is
recommended, considering the space required for both BIOS and Intel® ME firmware.

4.2 BIOS Source Code

Source code vendor is Insyde, A United Extensible Firmware Interface (UEFI) BIOS firmware is
used. Insyde and AIC will maintain BIOS source code to ensure that it uses the latest code
release from Intel and codebase vendors.

Date: 09/20/2019 Page 29



Open Compute Project < Mission Peak Hardware System >

4.3 BIOS Feature Requirements
4.3.1 Optimization

The BIOS is tuned to minimize system power consumption and maximize performance.
This includes:

® Enabling PCle ASPM, C state, and disable unused devices.

® Enabling Turbo Mode.

® Following the Intel Xeon Scalable Family Purley platform performance and
power optimization guide. (Document number:569458)

4.3.2 Setup Menu
Provide setup menu and default settings.

®  Settings for adjusting memory speed, QPI speed, speed-step/turbo mode,
and the following CPU C-state power states. The default follows the CPU
and chipset vendor’'s POR, unless otherwise mentioned.

®  Settings to enable a variety of turbo mode tuning settings based on CPU
SKU and memory configurations. The default follows the CPU and chipset
vendor’'s POR, unless otherwise mentioned.

®  Setting for the power feature after AC failure. Default is set to “power off”.

®  Setting for the local physical COM port (COMA) and Serial-Over-LAN (SOL)
(COMB). The default enables console redirection on COMB with baud rate
115200, hardware flow control, terminal type VT100, 8 data bits, no parity,
and 1 Stop bit.

®  Setting for ECC error event log

® A default setting to disable all “wait for keyboard input to continue” features

®  Setting of UEFI and Legacy boot options. The default is UEFI.

® Display RC version

® Display CPU information

® Display memory information

4.3.3 Boot Options

The BIOS supports the Preboot eXecution Environment (PXE) boot capability in IPv4 and
IPv6 environments simultaneously and boots from the SATA/SAS and USB interfaces.
The BIOS also has the capability for boot option selection.

4.3.4 SMBIOS sync with BMC FRU

The BIOS compares SMBIOS and FRU during POST, and updates SMBIOS
automatically if different in Types 1, 2 and 3.

BMC FRU DATA SMBIOS TABLE
Product Manufacturer -> (Type 1) Manufacturer
Product Name -> (Type 1) Product Name

Product Part/Model Number -> (Type 1) SKU Number
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4.3.5

4.3.6

Product Version

Product Serial Number

Board Manufacturer

Board Product Name

Board Serial Number

Chassis Serial Number

POST Messages

-> (Type 1) Version

-> (Type 1) Serial Number
-> (Type 2) Manufacturer
-> (Type 2) Product Name
-> (Type 2) Serial Number

-> (Type 3) Serial Number

o BIOS version, build date

) Some hardware information (CPU, Memory, etc.)
) Hot key messages during POST

o Boot device names

Event log

The BIOS performs event logging through BMC SEL with Generator ID 0x0001, and
meets SEL log requirements.

4.4 Firmware Feature Plan of Record

Regarding the Intel SPS firmware plan of record, Intel's Management Engine (ME) runs Intel
server platform services firmware (SPS). Intel SPS is required for system operation. The FW can
be updated by the Insyde BIOS update utility.
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5. BMC
5.1 Management Network Interface GbE(PHY)

Dedicated NIC RMII (GbE PHY) x 1

Hare NIC RMII/NCSI x 1
The following outlines requirements for the BMC’s management network interface:
The BMC should have both a RMII and an NC-SI port for OOB access.
There are two options for OOB access that should be supported:

Option 1: The shared NIC uses the RMII interface to pass management traffic onto the
RTL8201EL-VC-GR data network. The RTL8201EL-VC-GR has a 10/100/1000 MDI interface to
the RJ45.

Option 2: The shared NIC uses the RMII/NCSI interface to pass management traffic on the Intel®
[210-AT data network. The Intel 1210-AT has a 10/100/1000 MDI interface to the RJ45.

The BMC firmware needs to be flexible as to which interface and device to activate, either by
hardware strapping or a preset priority policy. The BMC needs to ensure that unused interfaces
and devices are disabled and do not interfere with the activated management interface and
device.

The OOB MAC address should use the NIC’s data network MAC with an offset defined by NIC
vendors.

The BMC management network firmware and utility must support all features defined in this
specification for IPv4 and IPv6 network environments.

5.2 Local Serial Console and SOL BMC
Local serial console: Hardware not supported
SOL: Hardware is supported

5.3 Graphic and GUI

Supports BMC WEB GUI and iKVM (KVM over IP)
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Q& Today(12) Detas @ 30days (70}

ROC2 Temp ROC2 Temp

12 events 88 events

@ Recently recovered

5.4 Remote Power Control and Power policy
Remote Power Control: Support power on/off/reset/cycle

Power policy: Need system reboot to take effect as “always on or “always off,” with a last-state
option

5.5 Port 80 POST

Supports IMPI command to get port 80 POST code

5.6 Power and System Identification LED

Supports power LED x 1 and ID LED x 1

Solid on ID LED: BMC detect fail

Blinking ID LED: OEM function for customer to turn on ID LED
5.7 Platform Environment Control Interface (PECI)
Supports PECI through PCH SMLink 0

5.8 Power and Thermal Monitoring and power limiting
Supports Intel SPS NM power limiting, via IMPI bridge command to ME
5.9 SMBUS Diagram:

Appears as an 12C tree diagram, immediately below.

Date: 09/20/2019 Page 33



Open Compute Project < Mission Peak Hardware System >

CLOCK BUFFER

ESPILPC HEADER
CPU XDP
VECC_CPUD PVDDO_ABC E:l
Wi VRD PCH
vcc_crun PVDDO_DEF -
VCCSA_CPUT PVPP_DEF
VR3O VR13.0 by B
FVCCIO_CRUG FVDDO_GHI o o vy R — il PME
PVMCP_CPUQ PVEP_GHI wnes AST2500
VR0 VR130 [i oL
b e ey
PVCCIO_CPU1 PVDDG_JKL Ercy
PYMCF_CPUA PVFF_JHL Ty EEFROM
VR13D .. VR13.0 ATI4CLIE2N-SB. ol
| B,
|m;;s:;'si:::.; } gegt
DDR4 Slot m
:I.I PR L L 2 lg_gwe»m 7 i
crUo 13} = ’7 st
m:m :Ei-m “ooRd slot [\' =
R oo onnc Y s
|“L: PiN HEADER
E— i
Crul s w420 cLe “HH . r ’ ik
FAN Prasent/Fault Y
BOX HEADER | R — gcisa
Figure 12 - 12C tree diagram
5.10 Sensors
The motherboard has the following thermal sensors:
. Two for monitoring the temperature of CPU1 and CPU2, retrieved via ME
. Temperature of CPU1 DIMM group and that of the CPU2 DIMM group, retrieved via ME
. PCH temperature, retrieved through Intel® C620 chipset internal DTS, through PCH
SMLink1
. Inlet temperature, retrieved through the thermistor, and located on the front of the
motherboard
. Outlet temperature, retrieved through the thermistor, and located at the rear of the
motherboard
. One or two thermal sensors on the backplane to get SSD area thermal information

The fan control algorithm in the BMC makes sure that no CPU throttling is triggered due to
thermal issues, under the following environmental conditions:
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* Inlet temperature lower than or including 30°C, and 0 inch H20 pressure

* Inlet temperature higher than 30°C but no higher than 35°C, with 0.01 inch H20 pressure.

The sensors ensure that the total airflow rate for the chassis is lower than 220CFM, including

PSU. In the event that one fan (one rotor as the dual rotor fan case) fails, an inlet temperature of
30°C with 0 inch H20 pressure environment is used to verify the thermal sensor.

Table 6 — List of System Sensors

Power off system
Senser | Default Senser | oy o cpoig ShowName |, ver off Type 80 Remark Modifiable
Number Name X is Hide
L 1- . do not power off
LNR assert - 1000
LC assert - 2000 Connector on backplane.
o1 FAN2 LNR deassert Fan1A_BP , 1500 J1.HW_FAN_TACHT,PWM_1
LC deassert - 2500
i LNR assert - 1000
LC assert - 2000 Connector on backplane.
02 FAN2 LNR deassert Fan1B_BP N 1500 J1,HW_FAN_TACH2, PWM_1
LC deassert - 2500
i LNR assert - 1000
LC assert - 2000 Connector on backplane.
03 FAN2 LNR deassert Fan2A_BP , 1500 J2.HW_FAN_TACH3.PWM_2
LC deassert - 2500
i LNR assert - 1000
LC assert - 2000 Connector on backplane.
04 FAN2 LNR deassert Fan28_BP ) 1500 J2,HW_FAN_TACH4 PWM_2
LC deassert - 2500
i LNR assert - 1000
LC assert - 2000 Connector on backplane.
05 FAN2 LNR deassert Fan3A_BP ) 1500 J3,HW_FAN_TACHS PWM_3
LC deassert - 2500
i LNR assert - 1000
LC assert - 2000 Connector on backplane.
06 FAN2 LNR deassert Fan38_BP ) 1500 J3,HW_FAN_TACHE, PWM_3
LC deassert - 2500
i LNR assert - 1000
LC assert - 2000 Connector on backplane.
07 FAN2 LNR deassert FandA_BP ) 1500 J4,HW_FAN_TACHT7 PWM_4
LC deassert - 2500
M LNR assert - 1000
LC assert - 2000 Connector on backplane.
08 FAN2 LNR deassert Fan4B_BP ) 1500 J4 HW_FAN_TACHS PWM_4
LC deassert - 2500

SDR_List_2018_031

511

9 OB127.xls

SEL

The SEL list appears below.
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Table 7 — List of SEL

| Type | stamp Rev | Type = EventType Datal Data? Data3
= yte 12 T 4~7 | 8 [o | 10| 11 12 13 14 15 16 |
1 update | zh | update | 20h [ oh | 4h | ox07 | A3hTAAh |6FhAsserted Event o1k FFh FFh
Z | DIMM Correctable ECC Error | update | 2h | update | 01h | 0h | 4h | Dxdc cah__|efh [Adh cpus(bit[3:0] ), denme{be[7:4]) [Channel number [7:0]
3 | DIMMUncorrectable ECC | update [ 3h | update [ o1h | oh | ah | oxoc csh | ath cpuw(bi[3:0) ), dimme{bie{?:4]) Channel number [7:0]
= . N e (BR[7:3]); BIt[0: IO =Correctabic
4 | Add-in Card (PCI-E error) | update | 3h | update | 01h | Oh | 4h | ox17 cBh  [6Fh Bt [7:4)=A bit[3:0]=funs bl e Sy e g sy
Critical Tnterrupt (NMT O0D: front pa
5 update | 2h | update | 20n | Oh | 4h | oa13 Azh o [eFh 0x03: Software Nl oFF
| COl Frh
System Firmware Progress Con o
3 (POST ) update | 2h | update | O1h | Oh | 4h | Ox0F cch [em g: ;::n(m[::n]]
80h FFh
- D1h:Asserted Event 54h: Upper Critical - going hagh
7 Temperature update | 2h | update | 2oh Oh | 4n | OxOL | 200 < 3FN (29 o Cvent 25h: Upper Nonrecoverble - going hign | WEA0AD that triggered event Threshakd Value
40h  |olh:Asserted Event
1 voltage update | 2h | update | 20h | Oh | 4h | ox0Z2 Jen |sino - et Reading that triggered event Threshakd Value
00h  |Dlh:Asserted Event .
] Fan update | 2h | update | 20n | Oh | 4h | Cx04 wifh  |81h:Desssarted Event 54h: Lower Non-recoverabie - going low | Reading that triggered event Threshakd Value
[7:4] intermupt type
Oh = none
COh:Timer expired, status only (no 1h = SMI
[acton, o intermupe) 2h = nML
(C1hiMard Reset Ih = Messaging Interrupt
10 Watchdog update | 2h | update | 20h | Oh | 4h | ox23 CAh  |BPhiAsserted Event €2:Power Dawn [3:0) timer use at expiration: FFh
(C3:Power Cyde 1h = BIOS FRBZ
CBh:Timer Interrupt 2h = BIOS/POST
3h = 05 Load
4h = SMS/0S
Sh = OEM
T Power On update | 2h - |@on [on| ah | con Ak h d Event to Running FFh FFh
12 Power O update | 2h | update | 200 [oh | ah | con AR h d Event to Of FFh Frh
13 Power Reset update | 2h | update | 200 [oh | ah | con Alh__|6Fh A0h: Power Reset FFh Frh
14 BMC System | update | 2h | update | 20h | Oh | 4h | COh Ash__[eFh 1h: BMC shutdown system FFh Frh
peh:Fal signalfFAIL) FFh Frh
(D1R: Over Voltage Protection(OVA)
02h; Ower Current Protection{CPA)
03h: Under Protection{UVA)
15 P50 failure update | 2h update | 20h | oh | 4h | 09h T5heTBh |GFh 4h: FAN Alarm{stop)[FANA)
oeh (0h: Thermal HA e
(06h: FAN Alarm(slow rotation)(FRFL)
| 07h:Over Voltage waring
|08ih-Over Temp wanng
15 PSUX Present update | 2h | update | 20n | Oh | 4h | 09h | BIh~E3n |0BR FFh FFn
17 PSU 12C Present update | 2h update | 20k | Oh | 4h | 09h h ogh FFh FFh
18 System Event update | 2h | update [o1n [oh | ah [ 120 B3 [6Fh B FEn
00h: Presence detected
19 PEUX Status update | 2h | update | 20h | oh | 4h | osh | saheseh [efh 01h: Power Supply Fadure detected Frh FFh
03h: Power Supply iInput lost (AC/DC)
0 05 boot update | 2h | update [ 0an [on | 4h [ 1em oh 6Fh 05h: ROM boot compieted EQ ooh
21 12C Hw Recovery update | 2h update | 20h | oh | 4h ah AEh 7ih FFh FFh FFh
00h: RMC active -> non-actrve (default
desabie)
22 Moniter ASIC/1C update | 2h | update | 20n | oh | ah | 26k ach |71n Oih: RMC nan-active - > actve {default |y, Frn

FFR: [P stack or BMC Reboot (default
desable)

E-L

SEL_List_20180409-

Releasexls

5.12

FSCin BMC

The BMC samples the thermal sensors in real time and drives PWM output to an optimized

speed.

5.13

BMC FW chip and Firmware Update

Supports remote OOB update F/W and local tool updates.

5.14

BMC Update Dual PCH flash

The MB/system does not have a dual PCH flash.

5.15

BMC Update and Access to CPLD

Supports remote OOB update F/W. The MB/system does not have CPLD.
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5.16 BMC Time Sync

BMC time will sync with BIOS when BIOS POST or BMC reboots.
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6. Thermal Design Requirements

To meet thermal reliability requirements, the thermal and cooling solutions should dissipate heat from the
various components when the system is operating at maximum thermal power. The thermal solution can
be found by setting a high power target for the initial design in order to avoid redesign of the cooling
solution. However, the final system thermal solution should be optimized and energy efficient under data
center environmental conditions with the lowest capital and operating costs. The thermal solution should
not allow any overheating issues for any components in the system. The CPU and memory should not
throttle due to any thermal issue under the following environment:

Inlet temperature lower than or equal to 35°C, and 0 inch H20 datacenter pressure with all FANs in each
thermal zone running properly.

6.1 Data Center Environmental Conditions

The thermal design for the Intel Motherboard V4.0 needs to satisfy data center operational
conditions as described below.

Data centers will generally maintain cold aisle temperatures between 18°C and 30°C (65°F to
85°F). The mean temperature in the cold aisle is 24°C with a 3°C standard deviation. The cold
aisle temperature in a data center may fluctuate minutely depending to the outside air
temperature of the data center. Every component in the system must be cooled and maintained
below its maximum specified temperature for any cold aisle within the data center.

6.1.1 Cold-Aisle Temperature

Data centers will generally maintain cold-aisle temperatures between 18°C and 30°C
(65°F to 85°F). This means that the temperature in the cold aisle is 24°C with a 3°C
standard deviation. The cold-aisle temperature in a data center may fluctuate minutely
depending to the outside air temperature of the data center. Every component in the
system must be cooled and maintained below its maximum specified temperature in any
cold aisle environment within the data center.

6.1.2 Cold-Aisle Pressurization
Data centers will maintain the cold aisle pressure between 0” H20 and 0.005” H20.

The thermal solution of the system accommodates worst-case operational pressurization
in the data center.

6.1.3 R.H

Most data centers will maintain a relative humidity of between 20% and 90%. The thermal
solution must sustain uninterrupted operation of the system across the RH range.

6.2 Server operational condition

6.2.1 System Loading

The power consumption of individual components on the system motherboard will vary by
application or by motherboard SKU. The total system power consumption may vary with
use, or with the number of PCle cards in the system.
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Other system loading specifications:

System loading: idle to 100%

Number of PCle full height or half height cards that can be installed: 0 to 2
Number of PCle Mezz cards that can be installed: 0 to 2

Number of NF1 SSD: 0 to 36

A unified thermal solution that can cover 100% of system loading is preferred. However,
an ODM can propose a non-unified thermal solution if there is an alternative way to
improve costs, while the air-duct design should be unified for all SKUs.

6.2.2 DDR DIMM DRAM Operation

Thermal design should accommodate a DIMM maximum operating temperature of 85°C
with a single refresh rate. Thermal test should be done based on a DIMM module‘s AVL
(Approved Vendor List). The vendor should implement a BIOS and memory subsystem
that optimizes the refresh rate and utilizes an optional DIMM Auto-Self-Refresh (ASR)
based on the DIMM temperature. Implementation should follow an updated DDR4
memory controller and DIMM vendor’s specifications.

6.2.3 Inlet Temperature

The inlet air temperature will vary. The cooling system should cover inlet temperatures at
20°C, 25°C, 30°C, and 35°C. Cooling above 30°C is beyond the operating specification,
but used during validation to demonstrate design margin. CPU throttling is not allowed to
activate over the validation range of 20°C — 35°C.

6.2.4 Thermal Margin

The thermal margin is the difference between the maximum theoretically-safe
temperature and the actual temperature. The board design operates at an inlet
temperature of 35°C (95°F) outside of the system with a minimum 2% thermal margin for
every component in the system. Otherwise, the thermal margin for every component is at
least 7% for temperatures up to 30°C.

6.3 Thermal Kit Requirements

Thermal testing must be performed at an inlet temperature of up to_35°C (95°F) to guarantee
reliability at high temperatures.

6.3.1 Heat Sink

The heat sink design should be the most optimized design with the lowest cost. The heat
sink should be reliable and the most energy efficient design element, satisfying all the
conditions described above. The number of heat pipes in the heat sink should not exceed
three. The ODM can propose alternatives for different heat sink types if there is an
alternative way to provide cost benefits. The heat sink should be accompanied by
complex installation guidance, such as for air-flow direction.

6.3.2 System Fan

The system fan must be highly power-efficient with dual bearings. Any propagation of
vibration caused by fan rotation should be minimized. The minimum frame size of the fan
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is 40x40mm and the maximum frame size is 40x40mm. The ODM can propose a frame
for a fan larger than 40x40mm if and only if there is alternative way to provide cost
benefits. The maximum thickness of the fan should not be greater than 56mm. Each rotor
in the fan should have a maximum of five wires. Except for the condition when one fan (or
one rotor) fails, the fan power consumption in the system should not exceed 5% of total
system power excluding fan power.

The system fan need not have back rush current in all conditions. System fan should
have an inrush current of less than 1A on 12V per fan. When there is a step change in
the fan PWM signal from low PWM to high PWM, there should be less than 10% of
overshoot or no overshoot for fan input current. System should stay within its power
envelope (300W for an Open Rack V1 configuration) under all conditions of fan
operation.

6.3.3 Air-Duct

The air duct needs to be part of the motherboard tray cover. A highly energy efficient air-
duct design should be simple and easily serviceable. In addition, the air-duct design
should be unified for all SKUs. Using highly “green” or reusable material for the duct is
preferred.

6.3.4 Thermal sensor

The maximum allowable tolerance of the thermal sensors for the motherboard is +3°C.
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7. 1/0O System
7.1 PCle x32 Slot/Riser Card

PCle risers are used to convert the PCle slot connection to a cable connection, so that PCle
signals from the CPU can be connected to PCle switches. To consider signal integrity and leave
sufficient margins, as seen on the eye diagram, the riser card is comprised of a PCIE redrive and
clock buffer to redrive PCle signals before sending them to the cable connectors. Each riser also
contains a DC-DC to support 12V to 3.3V of power for the on-board redrivers. The riser provides
X8 PCle lanes to the PCle slot, and X24 PCle lanes to the PCle switch via cables.

124
DC-DE -
-4_|_"2‘—l-
PCIE Gen3 w24
fram Supershot
Refclk
Fef ks
Clk Cable connector Cable Connectar

Figure 13 - NF1 (NGSFF) POC PCle Riser

To provide flexibility for different user applications, we suggest use of a second riser that would
provide X16 PCle lanes to the PCle slot, and X16 PCle lanes to the PCle switch. Such a
configuration will allow users to include an X16 PCle adding card with the system, such as an
acceleration card, if more compute is needed. This will provide much more flexibility for selecting
the ideal configuration based on user application needs.

The motherboard has two 2x sockets to be used by the PCle riser cards. Each 2x socket
contains:

o x32 slot Samtec/HSEC81-100-01-L-DV-A-K (200-pin) — used for x32 PCle and power
delivery.

e x16 slot Samtec/HSEC8-160-01-S-DV-A-K (120-pin) — used for x16 PCle, side-band
signal and power delivery.

The PCle lane-to-riser card slot consists of two parts: CPUO & CPU1. For individual connector
definitions, please refer to the tables below:
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Table 8 - SAMTEC Connector definition for CPUO (CN3)

Figure 14 - CN3

+12v 1 2 +12v
GND 3 4 GND
CPUO_EXP2_TX_DP_0 5 6 CPUO_EXP2_RX_DP_0
CPUO_EXP2_TX_DN_O 7 8 CPUO_EXP2_RX_DN_O
GND 9 10 GND
CPUO_EXP2_TX_DP_1 11 12 CPUO_EXP2_RX_DP_1
CPUO_EXP2_TX_DN_1 13 14 CPUO_EXP2_RX_DN_1
GND 15 16 GND
CPUO_EXP2_TX_DP_2 17 18 CPUO_EXP2_RX_DP_2
CPUO_EXP2_TX_DN_2 19 20 CPUO_EXP2_RX_DN_2
GND 21 22 GND
CPUO_EXP2_TX_DP_3 23 24 CPUO_EXP2_RX_DP_3
CPUO_EXP2_TX_DN_3 25 26 CPUO_EXP2_RX_DN_3
GND 27 28 GND
CPUO_EXP2_TX_DP_4 29 30 CPUO_EXP2_RX_DP_4
CPUO_EXP2_TX_DN_4 31 32 CPUO_EXP2_RX_DN_4
GND 33 34 GND
CPUO_EXP2_TX_DP_5 35 36 CPUO_EXP2_RX_DP_5
CPUO_EXP2_TX_DN_5 37 38 CPUO_EXP2_RX_DN_5
GND 39 40 GND
CPUO_EXP2_TX_DP_6 41 42 CPUO_EXP2_RX_DP_6
CPUO_EXP2_TX_DN_6 43 44 CPUO_EXP2_RX_DN_6
GND 45 46 GND
CPUO_EXP2_TX_DP_7 47 48 CPUO_EXP2_RX_DP_7
CPUO_EXP2_TX_DN_7 49 50 CPUO_EXP2_RX_DN_7
GND 51 52 GND
CPUO_EXP2_TX_DP_8 53 54 CPUO_EXP2_RX_DP_8
CPUO_EXP2_TX_DN_8 55 56 CPUO_EXP2_RX_DN_8
GND 57 58 GND
CPUO_EXP2_TX_DP_9 59 60 CPUO_EXP2_RX_DP_9
CPUO_EXP2_TX_DN_9 61 62 CPUO_EXP2_RX_DN_9
GND 63 64 GND
GND 65 66 GND
CPUO_EXP2_TX_DP_10 67 68 CPUO_EXP2_RX_DP_10
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CPUO_EXP2_TX_DN_10 69 70 CPUO_EXP2_RX_DN_10
GND 71 72 GND
CPUO_EXP2_TX_DP_11 73 74 CPUO_EXP2_RX_DP_11
CPUO_EXP2_TX_DN_11 75 76 CPUO_EXP2_RX_DN_11
GND 77 78 GND
CPUO_EXP2_TX_DP_12 79 80 CPUO_EXP2_RX_DP_12
CPUO_EXP2_TX_DN_12 81 82 CPUO_EXP2_RX_DN_12
GND 83 84 GND
CPUO_EXP2_TX_DP_13 85 86 CPUO_EXP2_RX_DP_13
CPUO_EXP2_TX_DN_13 87 88 CPUO_EXP2_RX_DN_13
GND 89 90 GND
CPUO_EXP2_TX_DP_14 91 92 CPUO_EXP2_RX_DP_14
CPUO_EXP2_TX_DN_14 93 94 CPUO_EXP2_RX_DN_14
GND 95 9 GND
CPUO_EXP2_TX_DP_15 97 98 CPUO_EXP2_RX_DP_15
CPUO_EXP2_TX_DN_15 99 100 CPUO_EXP2_RX_DN_15
GND 101 | 102 GND
CPUO_EXP3_TX_DP_0 103 | 104 CPUO_EXP3_RX_DP_0
CPUO_EXP3_TX_DN_O 105 | 106 CPUO_EXP3_RX_DN_0
GND 107 | 108 GND
CPUO_EXP3_TX_DP_1 109 | 110 CPUO_EXP3_RX_DP_1
CPUO_EXP3_TX_DN_1 111 | 112 CPUO_EXP3_RX_DN_1
GND 113 | 114 GND
CPUO_EXP3_TX_DP_2 115 | 116 CPUO_EXP3_RX_DP_2
CPUO_EXP3_TX_DN_2 117 | 118 CPUO_EXP3_RX_DN_2
GND 119 | 120 GND
CPUO_EXP3_TX_DP_3 121 | 122 CPUO_EXP3_RX_DP_3
CPUO_EXP3_TX_DN_3 123 | 124 CPUO_EXP3_RX_DN_3
GND 125 | 126 GND
CPUO_EXP3_TX_DP_4 127 | 128 CPUO_EXP3_RX_DP_4
CPUO_EXP3_TX_DN_4 129 | 130 CPUO_EXP3_RX_DN_4
GND 131 | 132 GND
CPUO_EXP3_TX_DP_5 133 | 134 CPUO_EXP3_RX_DP_5
CPUO_EXP3_TX_DN_5 135 | 136 CPUO_EXP3_RX_DN_5
GND 137 | 138 GND
CPUO_EXP3_TX_DP_6 139 | 140 CPUO_EXP3_RX_DP_6
CPUO_EXP3_TX_DN_6 141 | 142 CPUO_EXP3_RX_DN_6
GND 143 | 144 GND
CPUO_EXP3_TX_DP_7 145 | 146 CPUO_EXP3_RX_DP_7
CPUO_EXP3_TX_DN_7 147 | 148 CPUO_EXP3_RX_DN_7
GND 149 | 150 GND
CPUO_EXP3_TX_DP_8 151 | 152 CPUO_EXP3_RX_DP_8
CPUO_EXP3_TX_DN_8 153 | 154 CPUO_EXP3_RX_DN_8
GND 155 | 156 GND
CPUO_EXP3_TX_DP_9 157 | 158 CPUO_EXP3_RX_DP_9
CPUO_EXP3_TX_DN_9 159 | 160 CPUO_EXP3_RX_DN_9
GND 161 | 162 GND
CPUO_EXP3_TX_DP_10 163 | 164 CPUO_EXP3_RX_DP_10
CPUO_EXP3_TX_DN_10 165 | 166 CPUO_EXP3_RX_DN_10
GND 167 | 168 GND
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CPUO_EXP3_TX_DP_11 169 | 170 CPUO_EXP3_RX_DP_11
CPUO_EXP3_TX_DN_11 171 | 172 CPUO_EXP3_RX_DN_11
GND 173 | 174 GND
CPUO_EXP3_TX_DP_12 175 | 176 CPUO_EXP3_RX_DP_12
CPUO_EXP3_TX_DN_12 177 | 178 CPUO_EXP3_RX_DN_12
GND 179 | 180 GND
CPUO_EXP3_TX_DP_13 181 | 182 CPUO_EXP3_RX_DP_13
CPUO_EXP3_TX_DN_13 183 | 184 CPUO_EXP3_RX_DN_13
GND 185 | 186 GND
CPUO_EXP3_TX_DP_14 187 | 188 CPUO_EXP3_RX_DP_14
CPUO_EXP3_TX_DN_14 189 | 190 CPUO_EXP3_RX_DN_14
GND 191 | 192 GND
CPUO_EXP3_TX_DP_15 193 | 194 CPUO_EXP3_RX_DP_15
CPUO_EXP3_TX_DN_15 195 | 196 CPUO_EXP3_RX_DN_15
GND 197 | 198 GND

PCH_WAKE_N 199 | 200 RST_PCIE_SLOT_O
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Table 9 - SAMTEC Connector definition for CPUO (CN8)

NANRNINIT,

INNATT,

g

Figure 15 - CN8

+12V 1 2 +12V
+12V 3 4 +12V
++3.3V 5 6 +12V
+3.3V 7 8 +3.3V
+3.3V_DUAL 9 10 GND
CPUO_HP_I2C_CLK 11 12 CLK_100M_PCIE1_P
CPUO_HP_I2C_DAT 13 14 CLK_100M_PCIE1_N
GND 15 16 GND
CPUO_EXP1_TX_DP_15 17 18 CPUO_EXP1_RX_DP_15
CPUO_EXP1_TX_DN_15 19 20 CPUO_EXP1_RX_DN_15
GND 21 22 GND
CPUO_EXP1_TX_DP_14 23 24 CPUO_EXP1_RX_DP_14
CPUO_EXP1_TX_DN_14 25 26 CPUO_EXP1_RX_DN_14
GND 27 28 GND
CPUO_EXP1_TX_DP_13 29 30 CPUO_EXP1_RX_DP_13
CPUO_EXP1_TX_DN_13 31 32 CPUO_EXP1_RX_DN_13
GND 33 34 GND
CPUO_EXP1_TX_DP_12 35 36 CPUO_EXP1_RX_DP_12
CPUO_EXP1_TX_DN_12 37 38 CPUO_EXP1_RX_DN_12
GND 39 40 GND
CPUO_EXP1_TX_DP_11 41 42 CPUO_EXP1_RX_DP_11
CPUO_EXP1_TX_DN_11 43 44 CPUO_EXP1_RX_DN_11
GND 45 46 GND
CPUO_EXP1_TX_DP_10 47 48 CPUO_EXP1_RX_DP_10
CPUO_EXP1_TX_DN_10 49 50 CPUO_EXP1_RX_DN_10
GND 51 52 GND
CPUO_EXP1_TX_DP_9 53 54 CPUO_EXP1_RX_DP_9
CPUO_EXP1_TX_DN_9 55 56 CPUO_EXP1_RX_DN_9
GND 57 58 GND
CPUO_EXP1_TX_DP_8 59 60 CPUO_EXP1_RX_DP_8
CPUO_EXP1_TX_DN_8 61 62 CPUO_EXP1_RX_DN_8
GND 63 64 GND
GND 65 66 GND
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CPUO_EXP1_TX_DP_7 67 68 CPUO_EXP1_RX_DP_7
CPUO_EXP1_TX_DN_7 69 70 CPUO_EXP1_RX_DN_7
GND 71 72 GND
CPUO_EXP1_TX_DP_6 73 74 CPUO_EXP1_RX_DP_6
CPUO_EXP1_TX_DN_6 75 76 CPUO_EXP1_RX_DN_6
GND 77 78 GND
CPUO_EXP1_TX_DP_5 79 80 CPUO_EXP1_RX_DP_5
CPUO_EXP1_TX_DN_5 81 82 CPUO_EXP1_RX_DN_5
GND 83 84 GND
CPUO_EXP1_TX_DP_4 85 86 CPUO_EXP1_RX_DP_4
CPUO_EXP1_TX_DN_4 87 88 CPUO_EXP1_RX_DN_4
GND 89 90 GND
CPUO_EXP1_TX_DP_3 91 92 CPUO_EXP1_RX_DP_3
CPUO_EXP1_TX_DN_3 93 94 CPUO_EXP1_RX_DN_3
GND 95 9% GND
CPUO_EXP1_TX_DP_2 97 98 CPUO_EXP1_RX_DP_2
CPUO_EXP1_TX_DN_2 99 100 CPUO_EXP1_RX_DN_2
GND 101 | 102 GND
CPUO_EXP1_TX_DP_1 103 | 104 CPUO_EXP1_RX_DP_1
CPUO_EXP1_TX_DN_1 105 | 106 CPUO_EXP1_RX_DN_1
GND 107 | 108 GND
CPUO_EXP1_TX_DP_0 109 | 110 CPUO_EXP1_RX_DP_O
CPUO_EXP1_TX_DN_O 111 | 112 CPUO_EXP1_RX_DN_O
GND 113 | 114 GND
PCIE_SMCLK_0 115 | 116 CLK_100M_PCIE2_P
PCIE_SMDAT_0 117 | 118 CLK_100M_PCIE2_N

BMC_GPIOG5 119 | 120 PCH_GPP_C8

Table 10 - SAMTEC Connector definition for CPU1 (CN4)

Figure 16 - CN4
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+12v 1 2 +12v
GND 3 4 GND
CPU1_EXP2_TX_DP_0 5 6 CPU1_EXP2_RX_DP_0
CPU1_EXP2_TX_DN_O 7 8 CPU1_EXP2_RX_DN_0
GND 9 10 GND
CPU1_EXP2_TX_DP_1 11 12 CPU1_EXP2_RX_DP_1
CPU1_EXP2_TX_DN_1 13 14 CPU1_EXP2_RX_DN_1
GND 15 16 GND
CPU1_EXP2_TX_DP_2 17 18 CPU1_EXP2_RX_DP_2
CPU1_EXP2_TX_DN_2 19 20 CPU1_EXP2_RX_DN_2
GND 21 22 GND
CPU1_EXP2_TX_DP_3 23 24 CPU1_EXP2_RX_DP_3
CPU1_EXP2_TX_DN_3 25 26 CPU1_EXP2_RX_DN_3
GND 27 28 GND
CPU1_EXP2_TX_DP_4 29 30 CPU1_EXP2_RX_DP_4
CPU1_EXP2_TX_DN_4 31 32 CPU1_EXP2_RX_DN_4
GND 33 34 GND
CPU1_EXP2_TX_DP_5 35 36 CPU1_EXP2_RX_DP_5
CPU1_EXP2_TX_DN_5 37 38 CPU1_EXP2_RX_DN_5
GND 39 40 GND
CPU1_EXP2_TX_DP_6 41 42 CPU1_EXP2_RX_DP_6
CPU1_EXP2_TX_DN_6 43 44 CPU1_EXP2_RX_DN_6
GND 45 46 GND
CPU1_EXP2_TX_DP_7 47 48 CPU1_EXP2_RX_DP_7
CPU1_EXP2_TX_DN_7 49 50 CPU1_EXP2_RX_DN_7
GND 51 52 GND
CPU1_EXP2_TX_DP_8 53 54 CPU1_EXP2_RX_DP_8
CPU1_EXP2_TX_DN_8 55 56 CPU1_EXP2_RX_DN_8
GND 57 58 GND
CPU1_EXP2_TX_DP_9 59 60 CPU1_EXP2_RX_DP_9
CPU1_EXP2_TX_DN_9 61 62 CPU1_EXP2_RX_DN_9
GND 63 64 GND
GND 65 66 GND
CPU1_EXP2_TX_DP_10 67 68 CPU1_EXP2_RX_DP_10
CPU1_EXP2_TX_DN_10 69 70 CPU1_EXP2_RX_DN_10
GND 71 72 GND
CPU1_EXP2_TX_DP_11 73 74 CPU1_EXP2_RX_DP_11
CPU1_EXP2_TX_DN_11 75 76 CPU1_EXP2_RX_DN_11
GND 77 78 GND
CPU1_EXP2_TX_DP_12 79 80 CPU1_EXP2_RX_DP_12
CPU1_EXP2_TX_DN_12 81 82 CPU1_EXP2_RX_DN_12
GND 83 84 GND
CPU1_EXP2_TX_DP_13 85 86 CPU1_EXP2_RX_DP_13
CPU1_EXP2_TX_DN_13 87 88 CPU1_EXP2_RX_DN_13
GND 89 90 GND
CPU1_EXP2_TX_DP_14 91 92 CPU1_EXP2_RX_DP_14
CPU1_EXP2_TX_DN_14 93 94 CPU1_EXP2_RX_DN_14
GND 95 9% GND
CPU1_EXP2_TX_DP_15 97 98 CPU1_EXP2_RX_DP_15
CPU1_EXP2_TX_DN_15 99 100 CPU1_EXP2_RX_DN_15
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GND 101 | 102 GND
CPU1_EXP3_TX_DP_0 103 | 104 CPU1_EXP3_RX_DP_0
CPU1_EXP3_TX_DN_O 105 | 106 CPU1_EXP3_RX_DN_O

GND 107 | 108 GND
CPU1_EXP3_TX_DP_1 109 | 110 CPU1_EXP3_RX_DP_1
CPU1_EXP3_TX_DN_1 111 | 112 CPU1_EXP3_RX_DN_1

GND 113 | 114 GND
CPU1_EXP3_TX_DP_2 115 | 116 CPU1_EXP3_RX_DP_2
CPU1_EXP3_TX_DN_2 117 | 118 CPU1_EXP3_RX_DN_2

GND 119 | 120 GND
CPU1_EXP3_TX_DP_3 121 | 122 CPU1_EXP3_RX_DP_3
CPU1_EXP3_TX_DN_3 123 | 124 CPU1_EXP3_RX_DN_3

GND 125 | 126 GND
CPU1_EXP3_TX_DP_4 127 | 128 CPU1_EXP3_RX_DP_4
CPU1_EXP3_TX_DN_4 129 | 130 CPU1_EXP3_RX_DN_4

GND 131 | 132 GND
CPU1_EXP3_TX_DP_5 133 | 134 CPU1_EXP3_RX_DP_5
CPU1_EXP3_TX_DN_5 135 | 136 CPU1_EXP3_RX_DN_5

GND 137 | 138 GND
CPU1_EXP3_TX_DP_6 139 | 140 CPU1_EXP3_RX_DP_6
CPU1_EXP3_TX_DN_6 141 | 142 CPU1_EXP3_RX_DN_6

GND 143 | 144 GND
CPU1_EXP3_TX_DP_7 145 | 146 CPU1_EXP3_RX_DP_7
CPU1_EXP3_TX_DN_7 147 | 148 CPU1_EXP3_RX_DN_7

GND 149 | 150 GND
CPU1_EXP3_TX_DP_8 151 | 152 CPU1_EXP3_RX_DP_8
CPU1_EXP3_TX_DN_8 153 | 154 CPU1_EXP3_RX_DN_8

GND 155 | 156 GND
CPU1_EXP3_TX_DP_9 157 | 158 CPU1_EXP3_RX_DP_9
CPU1_EXP3_TX_DN_9 159 | 160 CPU1_EXP3_RX_DN_9

GND 161 | 162 GND
CPU1_EXP3_TX_DP_10 163 | 164 CPU1_EXP3_RX_DP_10
CPU1_EXP3_TX_DN_10 165 | 166 CPU1_EXP3_RX_DN_10

GND 167 | 168 GND
CPU1_EXP3_TX_DP_11 169 | 170 CPU1_EXP3_RX_DP_11
CPU1_EXP3_TX_DN_11 171 | 172 CPU1_EXP3_RX_DN_11

GND 173 | 174 GND
CPU1_EXP3_TX_DP_12 175 | 176 CPU1_EXP3_RX_DP_12
CPU1_EXP3_TX_DN_12 177 | 178 CPU1_EXP3_RX_DN_12

GND 179 | 180 GND
CPU1_EXP3_TX_DP_13 181 | 182 CPU1_EXP3_RX_DP_13
CPU1_EXP3_TX_DN_13 183 | 184 CPU1_EXP3_RX_DN_13

GND 185 | 186 GND
CPU1_EXP3_TX_DP_14 187 | 188 CPU1_EXP3_RX_DP_14
CPU1_EXP3_TX_DN_14 189 | 190 CPU1_EXP3_RX_DN_14

GND 191 | 192 GND
CPU1_EXP3_TX_DP_15 193 | 194 CPU1_EXP3_RX_DP_15
CPU1_EXP3_TX_DN_15 195 | 196 CPU1_EXP3_RX_DN_15

GND 197 | 198 GND

PCH_WAKE_N 199 | 200 RST_PCIE_SLOT_1
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Table 11 - SAMTEC Connector definition for CPU1 (CN9)
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Figure 17 - CN9

+12V 1 2 +12V
+12V 3 4 +12V
++3.3V 5 6 +12V
+3.3V 7 8 +3.3V
+3.3V_DUAL 9 10 GND
CPU1_HP_I2C_CLK 11 12 CLK_100M_PCIE3_P
CPU1_HP_I2C_DAT 13 14 CLK_100M_PCIE3_N
GND 15 16 GND
CPU1_EXP1_TX_DP_15 17 18 CPU1_EXP1_RX_DP_15
CPU1_EXP1_TX_DN_15 19 20 CPU1_EXP1_RX_DN_15
GND 21 22 GND
CPU1_EXP1_TX_DP_14 23 24 CPU1_EXP1_RX_DP_14
CPU1_EXP1_TX_DN_14 25 26 CPU1_EXP1_RX_DN_14
GND 27 28 GND
CPU1_EXP1_TX_DP_13 29 30 CPU1_EXP1_RX_DP_13
CPU1_EXP1_TX_DN_13 31 32 CPU1_EXP1_RX_DN_13
GND 33 34 GND
CPU1_EXP1_TX_DP_12 35 36 CPU1_EXP1_RX_DP_12
CPU1_EXP1_TX_DN_12 37 38 CPU1_EXP1_RX_DN_12
GND 39 40 GND
CPU1_EXP1_TX_DP_11 41 42 CPU1_EXP1_RX_DP_11
CPU1_EXP1_TX_DN_11 43 44 CPU1_EXP1_RX_DN_11
GND 45 46 GND
CPU1_EXP1_TX_DP_10 47 48 CPU1_EXP1_RX_DP_10
CPU1_EXP1_TX_DN_10 49 50 CPU1_EXP1_RX_DN_10
GND 51 52 GND
CPU1_EXP1_TX_DP_9 53 54 CPU1_EXP1_RX_DP_9
CPU1_EXP1_TX_DN_9 55 56 CPU1_EXP1_RX_DN_9
GND 57 58 GND
CPU1_EXP1_TX_DP_8 59 60 CPU1_EXP1_RX_DP_8
CPU1_EXP1_TX_DN_8 61 62 CPU1_EXP1_RX_DN_8
GND 63 64 GND
GND 65 66 GND
CPU1_EXP1_TX_DP_7 67 68 CPU1_EXP1_RX_DP_7
CPU1_EXP1_TX_DN_7 69 70 CPU1_EXP1_RX_DN_7
GND 71 72 GND
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CPU1_EXP1_TX_DP_6 73 74 CPU1_EXP1_RX_DP_6
CPU1_EXP1_TX_DN_6 75 76 CPU1_EXP1_RX_DN_6
GND 77 78 GND
CPU1_EXP1_TX_DP_5 79 80 CPU1_EXP1_RX_DP_5
CPU1_EXP1_TX_DN_5 81 82 CPU1_EXP1_RX_DN_5
GND 83 84 GND
CPU1_EXP1_TX_DP_4 85 86 CPU1_EXP1_RX_DP_4
CPU1_EXP1_TX_DN_4 87 88 CPU1_EXP1_RX_DN_4
GND 89 90 GND
CPU1_EXP1_TX_DP_3 91 92 CPU1_EXP1_RX_DP_3
CPU1_EXP1_TX_DN_3 93 94 CPU1_EXP1_RX_DN_3
GND 95 9% GND
CPU1_EXP1_TX_DP_2 97 98 CPU1_EXP1_RX_DP_2
CPU1_EXP1_TX_DN_2 99 100 CPU1_EXP1_RX_DN_2
GND 101 | 102 GND
CPU1_EXP1_TX_DP_1 103 | 104 CPU1_EXP1_RX_DP_1
CPU1_EXP1_TX_DN_1 105 | 106 CPU1_EXP1_RX_DN_1
GND 107 | 108 GND
CPU1_EXP1_TX_DP_O 109 | 110 CPU1_EXP1_RX_DP_0
CPU1_EXP1_TX_DN_O 111 | 112 CPU1_EXP1_RX_DN_O
GND 113 | 114 GND
PCIE_SMCLK_1 115 | 116 CLK_100M_PCIE4_P
PCIE_SMDAT 1 117 | 118 CLK_100M_PCIE4_N

BMC_GPIOG6 119 | 120 PCH_GPP_B11

In the Mission Peak system, the block diagram for the riser card is shown below:
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Easidl e PCI-Express x 8/ RX
PCI-Express x 16/ TX :/ S i T
J PCL Express = 16/ BX
b L
N |
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PCle gend repeater PCle gend repeater PCle gend repeater
,E RY E RX ‘
B % L
< L A RCPEIUISTY
|||||Hl_q_/\j;|| [T ervaae LTI T IR s (LTI
; [
S S
| CPUD_pon2 I CPUU_portia  CPUD_ponti I I CPU_ponl

’ PCL-Expressx § |—

Lynx

I OCP ConnectorA (PCle X8 gne3)

Mother Board
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Figure 18 - RC-PE1U15-TY Block Diagram
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Figure 19 - RC-PE1U14-TY Block Diagram

7.1.1 Riser Card: RC-PE1U15-TY

The RC-PE1U15-TY is assembled on the motherboard with CN3 and CN8, which consist

of one PCle x16 slot and two slimline x12 of 74P connectors. The PCB placement and
connector pin definition is as follows:

Figure 21 - PCIE x16 slot PCIE1
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Table 12 - PCIE x16 slot Connector Pin-Out (PCIE1)

Pin Description Pin Description

Al GND Bl +12V

A2 +12V B2 +12V

A3 +12V B3 +12V

A4 GND B4 GND

A5 GND B5 PCIE_SMCLK

A6 +3.3V B6 PCIE_SMDAT

A7 NC B7 GND

A8 +3.3V B8 +3.3V

A9 +3.3V B9 GND

Al0 +3.3V B10 +3.3V_DUAL

All RST_PCIE_SLOT B11 PCH_WAKE_N
Al2 GND B12 NC

Al3 CLK_100M_PCIE1_P B13 GND

Al4 CLK_100M_PCIE1_N B14 CPUO_EXP2_TX_DP_0O
Al5 GND B15 CPUO_EXP2_TX_DN_0O
Al6 CPUO_EXP2_RX_DP_0O B16 GND

Al7 CPUO_EXP2_RX_DN_0 B17 GND

Al8 GND B18 GND

Al19 NC B19 CPUO_EXP2_TX_DP_1
A20 GND B20 CPUO_EXP2_TX_DN_1
A21 CPUO_EXP2_RX_DP_1 B21 GND

A22 CPUO_EXP2_RX_DN_1 B22 GND

A23 GND B23 CPUO_EXP2_TX_DP_2
A24 GND B24 CPUO_EXP2_TX_DN_2
A25 CPUO_EXP2_RX_DP_2 B25 GND

A26 CPUO_EXP2_RX_DN_2 B26 GND

A27 GND B27 CPUO_EXP2_TX_DP_3
A28 GND B28 CPUO_EXP2_TX_DN_3
A29 CPUO_EXP2_RX_DP_3 B29 GND

A30 CPUO_EXP2_RX_DN_3 B30 NC

A31 GND B31 GND

A32 NC B32 GND

A33 NC B33 CPUO_EXP2_TX_DP_4
A34 GND B34 CPUO_EXP2_TX_DN_4
A35 CPUO_EXP2_RX_DP_4 B35 GND

A36 CPUO_EXP2_RX_DN_4 B36 GND

A37 GND B37 CPUO_EXP2_TX_DP_5
A38 GND B38 CPUO_EXP2_TX_DN_5
A39 CPUO_EXP2_RX_DP_5 B39 GND

A40 CPUO_EXP2_RX_DN_5 B40 GND

A4l GND B41 CPUO_EXP2_TX_DP_6
A42 GND B42 CPUO_EXP2_TX_DN_6
A43 CPUO_EXP2_RX_DP_6 B43 GND

Ad4 CPUO_EXP2_RX_DN_6 B44 GND

A45 GND B45 CPUO_EXP2_TX_DP_7
A46 GND B46 CPUO_EXP2_TX_DN_7
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A47 CPUO_EXP2_RX_DP_7 B47 GND
A48 CPUO_EXP2_RX_DN_7 B48 GND

A49 GND B49 GND

A50 NC B50 CPUO_EXP2_TX_DP_8

A51 GND B51 CPUO_EXP2_TX_DN_8

A52 CPUO_EXP2_RX_DP_8 B52 GND

A53 CPUO_EXP2_RX_DN_8 B53 GND

A54 GND B54 CPUO_EXP2_TX_DP_9

A55 GND B55 CPUO_EXP2_TX_DN_9

A56 CPUO_EXP2_RX_DP_9 B56 GND

A57 CPUO_EXP2_RX_DN_9 B57 GND

A58 GND B58 CPUO_EXP2_TX_DP_10
A59 GND B59 CPUO_EXP2_TX_DN_10
A60 CPUO_EXP2_RX_DP_10 B60 GND

A61 CPUO_EXP2_RX_DN_10 B61 GND

A62 GND B62 CPUO_EXP2_TX_DP_11
A63 GND B63 CPUO_EXP2_TX_DN_11
AG4 CPUO_EXP2_RX_DP_11 B64 GND

A65 CPUO_EXP2_RX_DN_11 B65 GND

A66 GND B66 CPUO_EXP2_TX_DP_12
A67 GND B67 CPUO_EXP2_TX_DN_12
AGS CPUO_EXP2_RX_DP_12 B68 GND

A69 CPUO_EXP2_RX_DN_12 B69 GND

A70 GND B70 CPUO_EXP2_TX_DP_13
A71 GND B71 CPUO_EXP2_TX_DN_13
A72 CPUO_EXP2_RX_DP_13 B72 GND

A73 CPUO_EXP2_RX_DN_13 B73 GND

A74 GND B74 CPUO_EXP2_TX_DP_14
A75 GND B75 CPUO_EXP2_TX_DN_14
A76 CPUO_EXP2_RX_DP_14 B76 GND

A77 CPUO_EXP2_RX_DN_14 B77 GND

A78 GND B78 CPUO_EXP2_TX_DP_15
A79 GND B79 CPUO_EXP2_TX_DN_15
A80 CPUO_EXP2_RX_DP_15 B8O GND

A81 CPUO_EXP2_RX_DN_15 B81 GND

A82 GND B82 NC
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Figure 22 - Slimline Connector J1

Page

53



Open Compute Project < Mission Peak Hardware System >

Table 13 - Slimline 74P Connector Pin-Out (J1)

Date: 09/20/2019

Pin Description Pin Description
Al GND B1 GND
A2 CPUO_EXP3_TX_DP 8 B2 CPUO_EXP3 RX_DP_R_8
A3 CPUO_EXP3_TX_DN_8 B3 CPUO_EXP3_RX_DN_R_8
A4 GND B4 GND
A5 CPUO_EXP3 TX_DP 9 B5 CPUO_EXP3 RX_DP_R_9
A6 CPUO_EXP3_TX_DN_9 B6 CPUO_EXP3_RX_DN_R_9
A7 GND B7 GND
A8 CPUO_EXP3_TX_DP_10 B8 CPUO_EXP3_RX_DP_R_10
A9 CPUO_EXP3_TX_DN_10 B9 CPUO_EXP3_RX_DN_R_10
Al0 GND B10 GND
All CPUO_EXP3_TX_DP_11 B11 CPUO_EXP3_RX_DP_R_11
Al2 CPUO_EXP3_TX_DN_11 B12 CPUO_EXP3_RX_DN_R_11
Al3 GND B13 GND
Al4 CPUO_EXP3_TX_DP_12 B14 CPUO_EXP3_RX_DP_R_12
Al5 CPUO_EXP3_TX_DN_12 B15 CPUO_EXP3_RX_DN_R_12
Al6 GND B16 GND
Al7 CPUO_EXP3_TX_DP_13 B17 CPUO_EXP3_RX_DP_R_13
Al8 CPUO_EXP3_TX_DN_13 B18 CPUO_EXP3_RX_DN_R_13
Al19 GND B19 GND
A20 CPUO_EXP3_TX_DP_14 B20 CPUO_EXP3_RX_DP_R_14
A21 CPUO_EXP3_TX_DN_14 B21 CPUO_EXP3_RX_DN_R_14
A22 GND B22 GND
A23 CPUO_EXP3_TX_DP_15 B23 CPUO_EXP3_RX_DP_R_15
A24 CPUO_EXP3_TX_DN_15 B24 CPUO_EXP3_RX_DN_R_15
A25 GND B25 GND
A26 CPUO_EXP1_TX_DP_15 B26 CPUO_EXP1_RX_DP_R_15
A27 CPUO_EXP1_TX_DN_15 B27 CPUO_EXP1_RX_DN_R_15
A28 GND B28 GND
A29 CPUO_EXP1_TX_DP_14 B29 CPUO_EXP1_RX_DP_R_14
A30 CPUO_EXP1_TX_DN_14 B30 CPUO_EXP1_RX_DN_R_14
A31 GND B31 GND
A32 CPUO_EXP1_TX_DP_13 B32 CPUO_EXP1_RX_DP_R_13
A33 CPUO_EXP1_TX_DN_13 B33 CPUO_EXP1_RX_DN_R_13
A34 GND B34 GND
A35 CPUO_EXP1_TX_DP_12 B35 CPUO_EXP1_RX_DP_R_12
A36 CPUO_EXP1_TX_DN_12 B36 CPUO_EXP1_RX_DN_R_12
A37 GND B37 GND
J2
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Figure 23 - Slimline Connector J2
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Table 14 - Slimline 74P Connector Pin-Out (J2)

Date: 09/20/2019

Pin Description Pin Description

Al GND Bl GND

A2 CPUO_EXP1_TX_DN_O B2 CPUO_EXP1_RX_DN_R_O
A3 CPUO_EXP1_TX_DP 0 B3 CPUO_EXP1_RX_DP_R_O
A4 GND B4 GND

A5 CPUO_EXP1_TX _DN_1 B5 CPUO_EXP1_RX_DN R_1
A6 CPUO_EXP1 TX_DP 1 B6 CPUO_EXP1_RX_DP_R_1
A7 GND B7 GND

A8 CPUO_EXP1_TX_DN_2 B8 CPUO_EXP1_RX_DN _R_2
A9 CPUO_EXP1_TX_DP 2 B9 CPUO_EXP1_RX_DP_R_2
Al0 GND B10 GND

All CPUO_EXP1_TX_DN_3 B11 CPUO_EXP1_RX_DN_R_3
Al2 CPUO_EXP1_TX_DP_3 B12 CPUO_EXP1_RX_DP_R_3
Al3 GND B13 GND

Al4 CPUO_EXP1_TX_DN_4 B14 CPUO_EXP1_RX_DN_R_4
Al5 CPUO_EXP1_TX_DP_4 B15 CPUO_EXP1_RX_DP_R_4
Al6 GND B16 GND

Al7 CPUO_EXP1_TX_DN_5 B17 CPUO_EXP1_RX_DN_R_5
Al8 CPUO_EXP1_TX_DP_5 B18 CPUO_EXP1_RX_DP_R_5
Al19 GND B19 GND

A20 CPUO_EXP1_TX_DN_6 B20 CPUO_EXP1_RX_DN_R_6
A21 CPUO_EXP1_TX_DP_6 B21 CPUO_EXP1_RX_DP_R_6
A22 GND B22 GND

A23 CPUO_EXP1_TX_DN_7 B23 CPUO_EXP1_RX_DN_R_7
A24 CPUO_EXP1_TX_DP_7 B24 CPUO_EXP1_RX_DP_R_7
A25 GND B25 GND

A26 CPUO_EXP1_TX_DN_8 B26 CPUO_EXP1_RX_DN_R_8
A27 CPUO_EXP1_TX_DP_8 B27 CPUO_EXP1_RX_DP_R_8
A28 GND B28 GND

A29 CPUO_EXP1_TX_DN_9 B29 CPUO_EXP1_RX_DN_R_9
A30 CPUO_EXP1_TX_DP_9 B30 CPUO_EXP1_RX_DP_R_9
A31 GND B31 GND

A32 CPUO_EXP1_TX_DN_10 B32 CPUO_EXP1_RX_DN_R_10
A33 CPUO_EXP1_TX_DP_10 B33 CPUO_EXP1_RX_DP_R_10
A34 GND B34 GND

A35 CPUO_EXP1_TX_DN_11 B35 CPUO_EXP1_RX_DN_R_11
A36 CPUO_EXP1_TX_DP_11 B36 CPUO_EXP1_RX_DP_R_11
A37 GND B37 GND
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Figure 24 - 2x5P Box-Header J3
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Table 15 - 2x5P Box-Header Pin-Out (J3)

Pin Description Pin Description
1 BMC_GPIOG6 2 +3.3V
3 GND 4 PCH_WAKE_N
5 CLK_100M_PCIE4 P 6 RST_PCIE_SLOT
7 CLK_100M_PCIE4 N 8 CPU1_HP_I2C_CLK
9 PCH_GPP_B11 10 CPU1_HP_I2C_DAT

7.1.2 Riser Card: RC-PE1U14-TY

The RC-PE1U14-TY is being assembled on motherboard housings CN4 and CN9, which
consist of one PCle x8 slot and two slimline x12 of 74P connectors. The PCB placement
and connector pin definition is as follows:

Figure 27 - PCIE x8 slot PCIE1
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Date: 09/20/2019

Table 16 - PCIE x8 slot Connector Pin-Out (PCIE1)

Pin Description Pin Description

Al GND Bl +12V

A2 +12V B2 +12V

A3 +12V B3 +12V

A4 GND B4 GND

A5 GND B5 PCIE_SMCLK

A6 +3.3V B6 PCIE_SMDAT

A7 NC B7 GND

A8 +3.3V B8 +3.3V

A9 +3.3V B9 GND

Al0 +3.3V B10 +3.3V_DUAL

All RST_PCIE_SLOT B11 PCH_WAKE_N
Al2 GND B12 NC

Al3 CLK_100M_PCIE1_P B13 GND

Al4 CLK_100M_PCIE1_N B14 CPUO_EXP2_TX_DP_0O
Al5 GND B15 | CPUO_EXP2_TX_DN_O
Al6 CPUO_EXP2_RX_DP_0O B16 GND

Al7 CPUO_EXP2_RX_DN_0 B17 GND

Al18 GND B18 GND

Al19 NC B19 CPUO_EXP2_TX_DP_1
A20 GND B20 | CPUO_EXP2_TX_DN_1
A21 CPUO_EXP2_RX_DP_1 B21 GND

A22 CPUO_EXP2_RX_DN_1 B22 GND

A23 GND B23 CPUO_EXP2_TX_DP_2
A24 GND B24 | CPUO_EXP2_TX_DN_2
A25 CPUO_EXP2_RX_DP_2 B25 GND

A26 CPUO_EXP2_RX_DN_2 B26 GND

A27 GND B27 CPUO_EXP2_TX_DP_3
A28 GND B28 | CPUO_EXP2_TX_DN_3
A29 CPUO_EXP2_RX_DP_3 B29 GND

A30 CPUO_EXP2_RX_DN_3 B30 NC

A31 GND B31 GND

A32 NC B32 GND

A33 NC B33 CPUO_EXP2_TX_DP_4
A34 GND B34 | CPUO_EXP2_TX_DN_4
A35 CPUO_EXP2_RX_DP_4 B35 GND

A36 CPUO_EXP2_RX_DN_4 B36 GND

A37 GND B37 CPUO_EXP2_TX_DP_5
A38 GND B38 | CPUO_EXP2_TX_DN_5
A39 CPUO_EXP2_RX_DP_5 B39 GND

A40 CPUO_EXP2_RX_DN_5 B40 GND

A4l GND B41 CPUO_EXP2_TX_DP_6
A42 GND B42 | CPUO_EXP2_TX_DN_6
A43 CPUO_EXP2_RX_DP_6 B43 GND

Ad4 CPUO_EXP2_RX_DN_6 B44 GND

A45 GND B45 CPUO_EXP2_TX_DP_7
A46 GND B46 | CPUO_EXP2_TX_DN_7
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A47 | CPUO_EXP2_RX_DP_ 7 | B47 GND

A48 | CPUO_EXP2_RX_DN_7 | B4S8 GND

A49 GND B49 GND
@ @
oo (DU OO0 D |37
a1 T0000000C0000000000000C00C000000000 | s
@ @

Figure 28 - Slimline Connector J1

Table 17 - Slimline 74P Connector Pin-Out (J1)

Pin Description Pin Description
Al GND Bl GND
A2 CPUO_EXP1_RX_DN_R_12 B2 CPUO_EXP1_TX_DN_12
A3 CPUO_EXP1_RX_DP_R_12 B3 CPUO_EXP1_TX_DP 12
A4 GND B4 GND
AS CPUO_EXP1_RX_DN_R_13 B5 CPUO_EXP1_TX_DN_13
A6 CPUO_EXP1_RX_DP_R_13 B6 CPUO_EXP1_TX_DP 13
A7 GND B7 GND
A8 CPUO_EXP1_RX_DN _R_14 B8 CPUO_EXP1_TX_DN_14
A9 CPUO_EXP1_RX_DP_R_14 B9 CPUO_EXP1_TX_DP 14
Al0 GND B10 GND
All CPUO_EXP1_RX_DN_R_15 B11 CPUO_EXP1_TX_DN_15
Al2 CPUO_EXP1_RX_DP_R_15 B12 CPUO_EXP1_TX_DP_15
Al3 GND B13 GND
Al4 CPUO_EXP2_RX_DN_R_15 B14 CPUO_EXP2_TX_DN_15
Al5 CPUO_EXP2_RX_DP_R_15 B15 CPUO_EXP2_TX_DP_15
Al6 GND B16 GND
Al7 CPUO_EXP2_RX_DN_R_14 B17 CPUO_EXP2_TX_DN_14
Al18 CPUO_EXP2_RX_DP_R_14 B18 CPUO_EXP2_TX_DP_14
Al19 GND B19 GND
A20 CPUO_EXP2_RX_DN_R_13 B20 CPUO_EXP2_TX_DN_13
A21 CPUO_EXP2_RX_DP_R_13 B21 CPUO_EXP2_TX_DP_13
A22 GND B22 GND
A23 CPUO_EXP2_RX_DN_R_12 B23 CPUO_EXP2_TX_DN_12
A24 CPUO_EXP2_RX_DP_R_12 B24 CPUO_EXP2_TX_DP_12
A25 GND B25 GND
A26 CPUO_EXP2_RX_DN_R_11 B26 CPUO_EXP2_TX_DN_11
A27 CPUO_EXP2_RX_DP_R_11 B27 CPUO_EXP2_TX_DP_11
A28 GND B28 GND
A29 CPUO_EXP2_RX_DN_R_10 B29 CPUO_EXP2_TX_DN_10
A30 CPUO_EXP2_RX_DP_R_10 B30 CPUO_EXP2_TX_DP_10
A31 GND B31 GND
A32 CPUO_EXP2_RX_DN_R_9 B32 CPUO_EXP2_TX_DN_9
A33 CPUO_EXP2_RX_DP_R_9 B33 CPUO_EXP2_TX_DP_9
A34 GND B34 GND
A35 CPUO_EXP2_RX_DN_R_8 B35 CPUO_EXP2_TX_DN_8
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A36 CPUO_EXP2_RX_DP_R_8 B36 CPUO_EXP2_TX_DP_8
A37 GND B37 GND
Jz
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Figure 29 - Slimline Connector J2
Table 18 - Slimline 74P Connector Pin-Out (J2)

Pin Description Pin Description
Al GND B1 GND
A2 CPUO_EXP1 RX_DP R 11 B2 CPUO_EXP1 TX_DP_11
A3 CPUO_EXP1 RX_DN_R_11 B3 CPUO_EXP1 TX_DN_11
A4 GND B4 GND
A5 CPUO_EXP1_RX_DP_R_10 B5 CPUO_EXP1_TX_DP_10
A6 CPUO_EXP1_RX_DN_R_10 B6 CPUO_EXP1_TX_DN_10
A7 GND B7 GND
A8 CPUO_EXP1_RX_DP_R 9 B8 CPUO_EXP1_TX_DP_9
A9 CPUO_EXP1_RX_DN_R_9 B9 CPUO_EXP1_TX_DN_9
A10 GND B10 GND
A1l CPUO_EXP1_RX_DP_R_8 B11 CPUO_EXP1_TX_DP_8
A12 CPUO_EXP1_RX_DN_R_8 B12 CPUO_EXP1_TX_DN_8
Al3 GND B13 GND
Al4 CPUO_EXP1_RX_DP_R_7 B14 CPUO_EXP1_TX_DP_7
A15 CPUO_EXP1_RX_DN_R_7 B15 CPUO_EXP1_TX_DN_7
Al16 GND B16 GND
A17 CPUO_EXP1_RX_DP_R_6 B17 CPUO_EXP1_TX_DP_6
A18 CPUO_EXP1_RX_DN_R_6 B18 CPUO_EXP1_TX_DN_6
A19 GND B19 GND
A20 CPUO_EXP1_RX_DP_ R 5 B20 CPUO_EXP1_TX_DP_5
A21 CPUO_EXP1_RX_DN_R_5 B21 CPUO_EXP1_TX_DN_5
A22 GND B22 GND
A23 CPUO_EXP1_RX_DP R 4 B23 CPUO_EXP1_TX_DP_4
A24 CPUO_EXP1_RX_DN_R_4 B24 CPUO_EXP1_TX_DN_4
A25 GND B25 GND
A26 CPUO_EXP1_RX_DP_R_3 B26 CPUO_EXP1_TX_DP_3
A27 CPUO_EXP1_RX_DN_R_3 B27 CPUO_EXP1_TX_DN_3
A28 GND B28 GND
A29 CPUO_EXP1_RX_DP_R_2 B29 CPUO_EXP1_TX_DP_2
A30 CPUO_EXP1_RX_DN_R_2 B30 CPUO_EXP1_TX_DN_2
A31 GND B31 GND
A32 CPUO_EXP1_RX_DP R 1 B32 CPUO_EXP1_TX_DP_1
A33 CPUO_EXP1_RX_DN_R_1 B33 CPUO_EXP1_TX_DN_1
A34 GND B34 GND
A35 CPUO_EXP1_RX_DP_R 0O B35 CPUO_EXP1_TX_DP_0O
A36 CPUO_EXP1_RX_DN_R_O B36 CPUO_EXP1_TX_DN_0O
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Figure 30 - 2x5P Box-Header J3

Table 19 - 2x5P Box-Header Pin-Out (J3)

Pin Description Pin Description
1 BMC_GPIOG5 2 +3.3V
3 GND 4 PCH_WAKE_N
5 CLK_100M_PCIE2_P 6 RST_PCIE_SLOT
7 CLK_100M_PCIE2_N 8 CPUO_HP_I12C_CLK
9 PCH_GPP_C8 10 CPUO_HP_I2C_DAT

7.2 DIMM Sockets

The motherboard supports up to 24 DDR4 2400/2600/2933 RDIMMs/LRDIMMSs. The location of

the DIMM socket is shown below.
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Figure 31 - DIMM Socket Location

7.3 Mezzanine Card

The motherboard has OCP Mezz 2.0 connectors A and B to provide up to a x16 PCle Gen3
connection to the Mezzanine card. The motherboard also has an OCP Mezz 2.0 Connector C to
provide up to x4 KR. Connector C can be used independently on the Mezzanine card side. For
the OCP connector type and label, please refer to the following table.
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Table 20 - OCP Connector type

OCP Connector type Location
A CN1, CN2
B CNS5, CN6
C CN7

Table 21 - PCle Slot Configuration

SuperSlot# PCIE width From which CPU Usage
Slotl X16 CPUO 100Gbe PCle adding card
Slot1 X8 CPUO 50Gbe OCP Mezz Card
Slotl X24 CPUO Riser card and cable connect to backplane
Slot2 X16 CPU1 100Gbe OCP Mezz Module
Slot2 X8 CPU1 50Gbe PCle adding card
Slot2 X24 CPU1 Riser card and cable connect to backplane

Date: 09/20/2019

Page

62



Open Compute Project < Mission Peak Hardware System >

CN1y

Date: 09/20/2019

CN7

CN2-

CN5e |

Table 22 - OCP MEZZ Connector A definition (CN1)

CNG=

Figure 32 - OCP Connector Location

GND 1 2 +12V
+5V_AUX 3 4 +12V
+5V_AUX 5 6 +12V
+5V_AUX 7 8 GND

GND 9 10 GND

GND 11 12 +3.3V_DUAL

+3.3V_DUAL 13 14 GND

GND 15 16 GND

GND 17 18 +3.3V

+3.3V 19 20 +3.3V

+3.3V 21 22 +3.3V
+3.3V 23 24 +3.3V
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Date: 09/20/2019

+3.3V 25 | 26 GND

N.C. 27 | 28 SMB_OCP1_ALERT N

N.C. 29 | 30 | SsmB_3v3sB_CLK_OCP_0

N.C. 31 | 32 | smB_3v3sB_DAT OcP_ 0

OCP_RST_N_O 33 | 34 PCH_WAKE_N
12C5SCL_OCP_0 35 | 36 N.C.
12C5SDA_OCP_0 37 | 38 GND

GND 39 | 40 N.C.

GND 41 | 42 N.C.

N.C. 43 | 44 GND

N.C. 45 | 46 GND

GND 47 | 48 CLK_100M_OCP1_P

GND 49 | s0 CLK_100M_OCP1_N
cLk_100M_ocp2. P | 51 | 52 GND
CLK_100M_0ocP2. N | 53 | 54 GND

GND 55 | 56 CPUO_OCP_TX_DP_0

GND 57 | 58 CPUO_OCP_TX_DN_O
CPUO_OCP RX.DP. O | 59 | 60 GND
cPUO_OCP RX. DN O | 61 | 62 GND

GND 63 | 64 CPUO_OCP_TX_DP_1

GND 65 | 66 CPUO_OCP_TX_DN_1
CPUO_OCP RX_DP. 1 | 67 | 68 GND
CPUO_OCP RX DN 1 | 69 | 70 GND

GND 71 | 72 CPUO_OCP_TX_DP_2

GND 73 | 74 CPUO_OCP_TX_DN_2
CPUO_OCP RX.DP 2 | 75 | 76 GND
CPUO_OCP RX DN 2 | 77 | 78 GND

GND 79 | 80 CPUO_OCP_TX_DP_3

GND 81 | 82 CPUO_OCP_TX_DN_3
CPUO_OCP RX_DP 3 | 83 | 84 GND
CPUO_OCP_ RX. DN 3 | 85 | 86 GND

GND 87 | 88 CPUO_OCP_TX_DP_4

GND 89 | 90 CPUO_OCP_TX_DN_4
CPUO_OCP RX_DP 4 | 91 | 92 GND
CPUO_OCP_ RX DN 4 | 93 | 94 GND

GND 95 | 9 CPUO_OCP_TX_DP_5

GND 97 | 98 CPUO_OCP_TX_DN_5
CPUO_OCP_RX_DP 5 | 99 | 100 GND
CPUO_OCP_RX_DN_5 [ 101 | 102 GND

GND 103 | 104 CPUO_OCP_TX_DP_6

GND 105 | 106 CPUO_OCP_TX_DN_6
CPUO_OCP_RX_DP 6 | 107 | 108 GND
CPUO_OCP_RX_DN_6 | 109 | 110 GND

GND 111 | 112 CPUO_OCP_TX_DP_7

GND 113 | 114 CPUO_OCP_TX_DN_7
cpuo_ocp_RX_DP_7 | 115 | 116 GND
CPUO_OCP_RX_DN_7 | 117 | 118 GND

GND 119 | 120 +3.3V_DUAL

Page

64



Open Compute Project < Mission Peak Hardware System >

Date: 09/20/2019

Table 23 - OCP MEZZ Connector B definition (CN5)

GND 1| 2 +12V
GND 3 | 4 +12V
cruo ocP RXDP 8 | 5 | 6 N.C.
cruo ocP RXDN S8 [ 7 | 8 GND
GND 9 | 10 CPUO_OCP_TX_DP_8
GND 11 | 12 CPUO_OCP_TX_DN_8
cPUo_ocP RX. DP9 | 13 | 14 GND
cpuo_ocP RX. DN 9 [ 15 | 16 GND
GND 17 | 18 CPUO_OCP_TX_DP_9
GND 19 | 20 CPUO_OCP_TX_DN_9
CPUO_OCP_RX_DP_10 | 21 | 22 GND
CPUO_OCP RX. DN 10| 23 | 24 GND
GND 25 | 26 CPUO_OCP_TX_DP_10
GND 27 | 28 CPUO_OCP_TX_DN_10
CPUO_OCP_RX_DP 11 | 29 | 30 GND
CPUO_OCP_RX_DN_11 [ 31 | 32 GND
GND 33 | 34 CPUO_OCP_TX_DP_11
GND 35 | 36 CPUO_OCP_TX_DN_11
CPUO_OCP_RX_DP 12 | 37 | 38 GND
CPUO_OCP_RX_DN_12 | 39 | 40 GND
GND 41 | 42 CPUO_OCP_TX_DP_12
GND 43 | 44 CPUO_OCP_TX_DN_12
CPUO_OCP_RX_DP 13 | 45 | 46 GND
CPUO_OCP_RX_DN_13 | 47 | 48 GND
GND 49 | 50 CPUO_OCP_TX_DP_13
GND 51 | 52 CPUO_OCP_TX_DN_13
CPUO_OCP_RX_DP 14 | 53 | 54 GND
CPUO_OCP_RX_DN_14 | 55 | 56 GND
GND 57 | 58 CPUO_OCP_TX_DP_14
GND 59 | 60 CPUO_OCP_TX_DN_14
CPUO_OCP_RX_DP_15 | 61 | 62 GND
CPUO_OCP_RX_DN_15 | 63 | 64 GND
GND 65 | 66 CPUO_OCP_TX_DP_15
GND 67 | 68 CPUO_OCP_TX_DN_15
CLK_100M_OcP3_P | 69 | 70 GND
CLK_100M OCP3_N | 71 | 72 GND
GND 73 | 74 CLK_100M_OCP4_P
OCP_RST_N_O 75 | 76 CLK_100M_OCP4_N
OCP_RST_N_O 77 | 78 GND
OCP_RST_N_O 79 | 80 +3.3V_DUAL

Table 24 - OCP MEZZ Connector C definition (CN7)

LAN_SMBCLK 33 +12V
LAN_SMBDAT 34 +12V
TP_EXT_MDIO_I2C_SEL 35 +12V
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GND 4 | 36 N.C.
KR_L2_TX_DP 5 | 37 LAN_MOD_ABSO
KR_L2_TX_DN 6 | 38 LAN_MOD_ABS1

GND 7 | 39 GND
LAN_LED_P1_0 8 | 40 KR_LO_TX_DP
LAN_LED_P1_1 9 | 41 KR_LO_TX_DN

GND 10 | 42 GND
KR_L3_TX_DP 11 | 43 LAN_LED_PO_O
KR_L3_TX_DN 12 | 44 LAN_LED_PO_1

GND 13 | 45 GND
LAN_LED_P2_0 14 | 46 KR_L1_TX_DP
LAN_LED_P2_1 15 | 47 KR_L1_TX_DN

GND 16 | 48 GND

KR_L2_RX_C_DP 17 | 49 | TP_SHARED_KR_MDC_0
KR_L2_RX_C_DN 18 | 50 | TP_SHARED_KR_MDIO_ O
GND 19 | 51 GND
LAN_SCLO 20 | 52 KR_LO_RX_C_DP
LAN_SDAO 21 | 53 KR_LO_RX_C_DN
GND 22 | 54 GND
KR_L3_RX_C_DP 23 | 55 LAN_LED_P3_0
KR_L3_RX_C_DN 24 | 56 LAN_LED_P3_1
GND 25 | 57 GND
LAN_SCL1 26 | 58 KR_L1_RX_C_DP
LAN_SDA1 27 | 59 KR_L1_RX_C_DN
GND 28 | 60 GND
LAN_SCL3 29 | 61 LAN_SCL2
LAN_SDA3 30 | 62 LAN_SDA2
LAN_MOD_ABS2 31 | 63 GND
LAN_MOD_ABS3 32 | 64 +3.3V_DUAL

Table 25 - OCP MEZZ Connector A definition (CN2)

GND 1 2 +12V
+5V_AUX 3 4 +12V
+5V_AUX 5 6 +12V
+5V_AUX 7 8 GND
GND 9 | 10 GND
GND 11 | 12 +3.3V_DUAL
+3.3V_DUAL 13 | 14 GND
GND 15 | 16 GND
GND 17 | 18 +3.3V
+3.3V 19 | 20 +3.3V
+3.3V 21 | 22 +3.3V
+3.3V 23 | 24 +3.3V
+3.3V 25 | 26 GND
N.C. 27 | 28 SMB_OCP2_ALERT_N
N.C. 29 | 30 | smB_3v3sB_cLk_ocp_1
N.C. 31 | 32 | smB_3v3sB_DAT ocp_1
OCP_RST_N_1 33 | 34 PCH_WAKE_N
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12C5SCL_OCP_1 35 | 36 N.C.
12C5SDA_OCP_1 37 | 38 GND

GND 39 | 40 N.C.

GND 41 | 42 N.C.

N.C. 43 | 44 GND

N.C. 45 | 46 GND

GND 47 | 48 CLK_100M_OCP5_P

GND 49 | s0 CLK_100M_OCP5_N
CLK_100M_OcP6 P | 51 | 52 GND
CLK_100M_ocP6 N | 53 | 54 GND

GND 55 | 56 CPU1_OCP_TX_DP_0

GND 57 | 58 CPU1_OCP_TX_DN_O
CPU1_OCP_ RX.DP. O | 59 | 60 GND
cPU1_OcP RX. DN O | 61 | 62 GND

GND 63 | 64 CPU1_OCP_TX_DP_1

GND 65 | 66 CPU1_OCP_TX_DN_1
CPU1_OCP RX.DP.1 | 67 | 68 GND
cPU1_ocP RX.DN_1 | 69 | 70 GND

GND 71 | 72 CPU1_OCP_TX_DP_2

GND 73 | 74 CPU1_OCP_TX_DN_2
CPU1_ OCP RX.DP 2 | 75 | 76 GND
CPU1_ OCP RX DN 2 | 77 | 78 GND

GND 79 | 80 CPU1_OCP_TX_DP_3

GND 81 | 82 CPU1_OCP_TX_DN_3
CPU1_OCP RX_DP 3 | 83 | 84 GND
cPU1_ocP RX. DN 3 | 85 | 386 GND

GND 87 | 88 CPU1_OCP_TX_DP_4

GND 89 | 90 CPU1_OCP_TX_DN_4
CPU1_OCP RX_DP 4 | 91 | 92 GND
CPU1_OCP RX DN 4 | 93 | 94 GND

GND 95 | 9 CPU1_OCP_TX_DP_5

GND 97 | 98 CPU1_OCP_TX_DN_5
CPU1_OCP_RX_DP 5 | 99 | 100 GND
CPU1_OCP_RX_DN_ 5 [ 101 | 102 GND

GND 103 | 104 CPU1_OCP_TX_DP_6

GND 105 | 106 CPU1_OCP_TX_DN_6
CPU1_OCP_RX_DP 6 | 107 | 108 GND
CPU1_OCP_RX_DN_6 | 109 | 110 GND

GND 111 | 112 CPU1_OCP_TX_DP_7

GND 113 | 114 CPU1_OCP_TX_DN_7
CPU1_OCP_RX_DP 7 | 115 | 116 GND
CPU1_OCP_RX_DN_7 | 117 | 118 GND

GND 119 | 120 +3.3V_DUAL

Table 26 - OCP MEZZ Connector B definition (CN6)

GND

+12V

GND

+12V
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crur ocP RXxDP 8 | 5 | 6 N.C.
CcPU1_ OCP RXDN 8 | 7 | 8 GND
GND 9 | 10 CPU1_OCP_TX_DP_8
GND 11 | 12 CPU1_OCP_TX_DN_8
cpu1_ocP RX. DP9 | 13 | 14 GND
CPU1_OCP_RX DN 9 | 15 | 16 GND
GND 17 | 18 CPU1_OCP_TX_DP_9
GND 19 | 20 CPU1_OCP_TX_DN_9
CPU1_OCP_RX_DP_10 | 21 | 22 GND
CPU1_OCP RX DN 10| 23 | 24 GND
GND 25 | 26 | cPuUl_OCP_TX_DP_10
GND 27 | 28 | cPU1_OCP_TX_DN_10
CPU1_OCP_RX_DP_11 | 29 | 30 GND
CPU1_OCP_RX_DN_11[ 31 | 32 GND
GND 33 | 34 | cpul_ocp_TX DP_11
GND 35 | 36 | CPU1_OCP_TX_DN_11
CPU1_OCP_RX_DP 12 | 37 | 38 GND
cPu1_ocP RX_ DN 12 | 39 | 40 GND
GND 41 | 42 | cPU1_OCP_TX_DP_12
GND 43 | 44 | cpul_ocp_TX_DN_12
CPU1_OCP_RX_DP_13 | 45 | 46 GND
CPU1_OCP_RX_DN_13 | 47 | 48 GND
GND 49 | 50 | cpui_ocp_Tx_DP_13
GND 51 | 52 | cpui_ocp_TX DN_13
CPU1_OCP_RX_DP_14 | 53 | 54 GND
CPU1_OCP_RX_DN_ 14 [ 55 | 56 GND
GND 57 | 58 | cpui_ocp_Tx DP_14
GND 59 | 60 | cPui_ocp TX_DN_14
cPU1_OCP RX_DP 15 | 61 | 62 GND
cPU1_ocP RX DN 15| 63 | 64 GND
GND 65 | 66 | CPul_OCP_TX_DP_15
GND 67 | 68 | cPui_ocP_TX DN_15
CLK_100M OcP7. P | 69 | 70 GND
CLk_100M ocP7 N | 71 | 72 GND
GND 73 | 74 CLK_100M_OCP8_P
OCP_RST_N_0O 75 | 76 CLK_100M_OCP8_N
OCP_RST_N_O 77 | 78 GND
OCP_RST_N_O 79 | 80 +3.3V_DUAL

7.4 Network
e CPUO — 1 x 100GbE (PCIE add on card) + 1 x 50GbE single port (OCP)
e CPU1 — 1 x 100GbE (OCP) + 1 x 50GbE dual port (PCIE add on card)
1 x GbE RJ45 dedicated to BMC management
7.5 USB

The motherboard has one external Type-A connector and provides two USB 3.0 ports in the rear,
as well as two internal box-header supports for USB 2.0/3.0. The connection to either a UHCI or
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the EHCI is dynamic and dependent on the USB device capability. Therefore, all ports support
SS/HS/FS/LS USB devices.

Table 27 - Front I/O USB Header definition (JUSB_INT1. JUSB_INT2)

KEY (no pin) 20 1 +5V_USB23
+5V_USB23 19 2 PCH_FP_USB3_RX_N2
PCH_FP_USB3_RX_N3 18 3 PCH_FP_USB3_RX_P2
PCH_FP_USB3 RX P3 | 17 | 4 GND
GND 16 5 PCH_FP_USB3_TX_N2
PCH_FP_USB3_TX_N3 15 6 PCH_FP_USB3_TX_P2
PCH FP_USB3 TX P3 | 14 | 7 GND
GND 13 8 PCH_FP_USB2_N2
PCH_FP_USB2_N3 12 9 PCH_FP_USB2_P2
PCH_FP_USB2_P3 11 10 PCH_USB_OC#23

Table 28 - Front /O USB 2.0 Header definition (JUSB20)

+5V_USB67 2 1 +5V_USB67
PCH_FP_USB2_N8 4 3 PCH_FP_USB2_N9
PCH_FP_USB2_P8 6 5 PCH_FP_USB2_P9
GND 8 7 GND
N.C. 10 | 9 GND

7.6 SATA

The motherboard has 10 standard SATA connectors, whose locations are shown below. Each
port can support data transfer rates up to 6.0 Gb/s (600 MB/s).

All SATA ports can support Raid 0, 1, 5, 10.
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Figure 33 - Standard SATA Connector on motherboard

7.7 M.2

The motherboard has 2x M.2 connectors to provide an optional connection to the PCle x4 or
SATA port from the PCH. Both onboard M.2 connectors only support the 2280 card form factor.

The sideband should be connected when sideband signals such as WAKE# and
SATA_ACTIVITY apply. The PERST# signal shall be activated before the power behind the M.2
connector is removed, per the PCI CEM specification.
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Table 29 - NGFF Connector definition (JNGFF1, INGFF2)

Figure 34 - M.2 Connector

GND 1 2 +3.3V
GND 3 4 +3.3V
N.C. 5 6 +3.3V
N.C. 7 8 N.C.
GND 9 10 NGFF_ACT_LED
N.C. 11 | 12 +3.3V
N.C. 13 | 14 +3.3V
GND 15 | 16 +3.3V
N.C. 17 | 18 +3.3V
N.C. 19 | 20 N.C.
GND 21 | 22 N.C.
N.C. 23 | 24 N.C.
N.C. 25 | 26 N.C.
GND 27 | 28 NGFF_PWDIS
PCH_M2_EXP_RX_DN 29 | 30 +12V
PCH_M2_EXP_RX_DP 31 | 32 +12v
GND 33 | 34 +12V
PCH_M2_EXP_TX_DN 35 | 36 +12V
PCH_M2_EXP_TX_DP 37 | 38 NGFF_DEVSLP
GND 39 | 40 NGFF_SCL
NGFF_SATA_B+_TX_DN 41 | a2 NGFF_SDA
NGFF_SATA_B-_TX_DP 43 | 44 NGFF_ALERT#

Page

71



Open Compute Project < Mission Peak Hardware System >

GND 45 | 46 N.C.
NGFF_SATA_A-_TX_DN 47 | 48 N.C.
NGFF_SATA_A+_TX_DP 49 | s0 RST_PCIE_M2

GND 51 | 52 NGFF_CLKREQ#

CLK_100M_NGFF_DN 53 | 54 PCH_WAKE_N
CLK_100M_NGFF_DP 55 | 56 N.C.
GND 57 | 58 N.C.
KEY M
GND 67 | 68 PCH_SUSCLK_N
NGFF_PEDET 69 | 70 +3.3V

GND 71 | 72 +3.3V

GND 73 | 74 +3.3V

GND 75

7.8 Debug Header
The motherboard has two debug headers: IBMC_DP and JLPC_DP.

The JBMC_DP is a 1x3 pin header placed in front of the motherboard, and is used to provide
BMC functionality test information.

.."..?QA

Hi

Figure 35 - JIBMC Debug Header
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Table 30 - BMC Debug port header definition (JBMC_DP)

1 BMC_UART_TXD5
2 BMC_UART_RXD5
3 GND

The JLPC_DP is a 2x6 pin box-header, which uses a debug card to get the BIOS status code.
Through this header, the debug card should provide one UART serial port connector and two 7-
segment LED displays. The debug card can be connected to this header directly or through a
cable.

Figure 36 - JLPC Debug Header

Table 31 - Debug port header definition (JLPC_DP)

CLK_24M_DPS0 2 1 GND
PCH_LFRAME_N 4 3 PCH_LDRQO_N
RST_PLTRST_N 6 5 AST_SERIRQ
PCH_LPC_LAD3 8 7 PCH_LPC_LAD2

+3.3V 10 9 PCH_LPC_LAD1
PCH_LPC_LADO 12 11 GND

7.9 Switches and LEDs

The system shall include a power switch, power LED, HDD activity LED, Network LED and Error
LED.
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@ Q) Power ON/OFF Button
|: ( - System Power LED
!
E ) System HDD Activity LED
[ ao LAN Power LED
]7 System Alert LED
o

Figure 37 - System Front Panel

The table below indicates the color and function of each LED. The system’s silkscreen shall
indicate the functionality of each of these LEDs. Looking from the front panel towards the LEDs,
from up to down, the sequence is Green, Green, Green, Red.

Table 32 - Front Panel LED Definition

LED Color Function Silk Screen Label

Power LED. This LED shall illuminate if the motherboard is in the “power

Green ” PWR
on” state.
Hard drive activity. This LED shall illuminate when there is activity on the

Green motherboard’s 36 x NF1 NVMe SSD drive and 2 x M.2 NGFF connector HDD
interface.
Network active LED. This LED shall illuminate when network port is either

Green . . Network
connected or receiving a signal.

Red Error LED. This LED shall iluminate when the BMC has a predefined error Fault

identified by the LED.
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7.10 Fan connector

Figure 38 - Fan Connector

The system has seven fan connectors on the backplane (J1~J7). Each fan has eight pins, which is
compatible with a standard 8-Wire FAN connector to support a dual rotor fan that has separate
tachometer (TACH) and Pulse Width Modulation (PWM) signals. The connector pin-out is shown in section
6.1.1.

The power switch is black, on the top side in the front panel.

If the power switch is depressed for under four seconds, a power management event will be issued,
indicating that the power switch has been triggered. If the power switch is depressed for longer than four
seconds, the motherboard will initiate a hard “power off.”

Power switch functionality can be triggered by the BMC.

7.11  TPM Connector and Module

This system can support TPM 2.0. NUVOTON NPCT650 is used on board the module.

7.12  Sideband Connector

The system uses a SFF-8612 42P connector to deliver USB, PCIE 100MHz Clock and an 12C
signal to the backplane.
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Figure 39 - SFF-8612 Connector on motherboard

7.13 VGA header

The motherboard includes a DSUB 15-Pin Blue Female connector. The VGA connector is located
in the EATX I/O aperture area. This connector must be compatible with the VESA DDC/CI
Version 1 standard and the plastic color should be blue to signify such compliance. The VGA
connector must have both mounting posts installed even if the VGA connector is included in a
combo connector, such as serial over VGA.

Figure 40 - VGA Header

Table 33 - VGA Header Definition (JVGA)

DACROA | 1 9 DVO_5V
DACGOA | 2 | 10 GND
DACBOA | 3 | 11 NC
NC 4 | 12 | DDC_DATAO
GND 5113 AHSYNCO
GND 6 | 14 AVSYNCO
GND 7 | 15 | DDC_CLKO
GND 8

Date: 09/20/2019 Page 76



Open Compute Project < Mission Peak Hardware System >

8. Rear Side Power, I/0O and Midplane

8.1 Overview of Footprint and Population Options

USB3.0 x2
RJ45 x1 I VGA Connector

COM port . I:I
[(MircoUsB) Ty

TR

Figure 41 - Rear Side I/O

8.2 Rear Side Connectors

Refer to the table below for the function and definition of r

R145 x2

Location

ear side connectors.

Table 34 - Rear I/O

Connector Function Physical Description

Comments

COM Port Micro-USB type B

1

JRJA5_USB : Type A
USB3.0 x2/Ethernet x1 USB3.0 double-stack+ RJ45

USB3.0 double-stack+10/100MBPS PHYCEIVER

JUSB : Type A USB3.0 double-stack

Ethernet x1 RJ45 JRJ45_1 : integrated LEDs
Ethernet x1 RJ45 JRJ45_2 : integrated LEDs
VGA DSUB 15 Pin Blue Female IVGA
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8.3 Midplane

In this section, the definition and location of the various connectors on the backplane will be
described.

8.3.1 Placement & Connectors Location

JBMC_GPIO J10
’J J8 JSYS_EXT1 J1 J2 J3 4 J5 Ji1 Jé 7 J9

CON_M3_1~CON_M3_9 JusB1
Figure 42 - Backplane Connector Location
8.3.2 Connector Definition Overview

Table 35 - Connector Definition

Connector Function Physical Description Comments
Fan CONN (J1~J7) Pin Header 2x4p Fan power & PWM signal
PCIE x12 (J8,19) Slimline x12 74p PCle x12 from motherboard
PEX_CLK&DAT (J10,J11) Pin Header 2x2p PEX9797 I12C pin header
PCIE x4 + x8 (J12,J13) Slimline x4 + x8 74p PCle x12 from motherboard
PWR CONN (JPWR1~JPWR4) Box Header 2x4p +12V power supply from motherboard
OCulink x4 (JSYS_EXT1) OCulink 42p PCle 100MHz CLK & sideband signal
GPIO CONN(JBMC_GPIO) Box Header 2x3p GPIO for BMC
Front Panel CONN(JFP) Box Header 2x6p Sideband signal for front panel
USB CONN(JUSB1) Pin Header 2x5p USsB
PCIE x4 (CON_M.3_1~ CON_M.3_9) NGSFF Connecter PCIE x4 Slot X4

8.3.3 Connector Pin-Out

J1~J7:
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Figure 43 - J3

Table 36 - J1 Connector Pin-Out

Pin Description Pin Description

1 HW_FAN_TACH_2 5 PWM_1

2 HW_FAN_TACH_1 6 PWM_1

3 +12V 7 GND

4 +12V 8 GND

J8:
X12 [ s
o (o)
A3? .IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII. AL
837 [ TERRRREEENRRREEERRRRNRRR R jet
@ o
Figure 44 - J8
Table 37 - J8 Connector Pin-Out

Pin Description Pin Description
Al GND Bl GND
A2 CPUO_EXP1_RX_DN_O B2 CPUO_EXP1_TX DN_R O
A3 CPUO_EXP1_RX_DP_0 B3 CPUO_EXP1_TX DP R O
A4 GND B4 GND
A5 CPUO_EXP1_RX_DN_1 B5 CPUO_EXP1_TX DN_R_1
A6 CPUO_EXP1_RX_DP_1 B6 CPUO_EXP1 TX DP R 1
A7 GND B7 GND
A8 CPUO_EXP1_RX_DN_2 B8 CPUO_EXP1_TX DN_R 2
A9 CPUO_EXP1_RX_DP_2 B9 CPUO_EXP1_TX DP R 2
Al10 GND B10 GND
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A1l CPUO_EXP1_RX_DN_3 B11 CPUO_EXP1_TX_DN_R_3
A12 CPUO_EXP1_RX_DP_3 B12 CPUO_EXP1_TX_DP_R_3
Al3 GND B13 GND

Al4 CPUO_EXP1_RX_DN_4 B14 CPUO_EXP1_TX_DN_R 4
A15 CPUO_EXP1_RX_DP_4 B15 CPUO_EXP1_TX_DP_R 4
Al6 GND B16 GND

A17 CPUO_EXP1_RX_DN_5 B17 CPUO_EXP1_TX_DN_R_5
A18 CPUO_EXP1_RX_DP_5 B18 CPUO_EXP1_TX_DP_R_5
Al19 GND B19 GND

A20 CPUO_EXP1_RX_DN_6 B20 CPUO_EXP1_TX_DN_R_6
A21 CPUO_EXP1_RX_DP_6 B21 CPUO_EXP1_TX_DP_R_6
A22 GND B22 GND

A23 CPUO_EXP1_RX_DN_7 B23 CPUO_EXP1_TX_DN_R_7
A24 CPUO_EXP1_RX_DP_7 B24 CPUO_EXP1_TX_DP_R_7
A25 GND B25 GND

A26 CPUO_EXP1_RX_DN_8 B26 CPUO_EXP1_TX_DN_R_8
A27 CPUO_EXP1_RX_DP_8 B27 CPUO_EXP1_TX_DP_R_8
A28 GND B28 GND

A29 CPUO_EXP1_RX_DN_9 B29 CPUO_EXP1_TX_DN_R_9
A30 CPUO_EXP1_RX_DP_9 B30 CPUO_EXP1_TX_DP_R_9
A31 GND B31 GND

A32 CPUO_EXP1_RX_DN_10 B32 CPUO_EXP1_TX_DN_R_10
A33 CPUO_EXP1_RX_DP_10 B33 CPUO_EXP1_TX_DP_R_10
A34 GND B34 GND

A35 CPUO_EXP1_RX_DN_11 B35 CPUO_EXP1_TX_DN_R_11
A36 CPUO_EXP1_RX_DP_11 B36 CPUO_EXP1_TX_DP_R_11
A37 GND B37 GND

Jo:
° 29 °
A37 .IIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIII. AL
sa7|  NERERRRRRRRERRRRRRRRRR R |e
@ )
X12
Figure 45 - J9
Table 38 - J9 Connector Pin-Out

Pin Description Pin Description

Al GND B1 GND

A2 CPU1_EXP1 TX DP R 11 B2 CPU1_EXP1_RX_DP_11
A3 CPU1_EXP1_TX_DN_R_11 B3 CPU1_EXP1_RX_DN_11
A4 GND B4 GND

A5 CPU1_EXP1_TX DP R_10 B5 CPU1_EXP1_RX_DP_10
A6 CPU1_EXP1_TX_DN_R_10 B6 CPU1_EXP1_RX_DN_10

Date: 09/20/2019

Page

80



Open Compute Project < Mission Peak Hardware System >

A7 GND B7 GND
A8 CPU1_EXP1_TX_DP_R_9 B8 CPU1_EXP1_RX_DP_9
A9 CPU1_EXP1_TX_DN_R_9 B9 CPU1_EXP1_RX_DN_9
Al0 GND B10 GND
All CPUO_EXP1_RX_DN_3 B11 CPU1_EXP1_RX_DP_8
Al2 CPUO_EXP1_RX_DP_3 B12 CPU1_EXP1_RX_DN_8
Al3 GND B13 GND
Al4 CPUO_EXP1_RX_DN_4 B14 CPU1_EXP1_RX_DP_7
Al5 CPUO_EXP1_RX_DP_4 B15 CPU1_EXP1_RX_DN_7
Al6 GND B16 GND
Al7 CPUO_EXP1_RX_DN_5 B17 CPU1_EXP1_RX_DP_6
Al8 CPUO_EXP1_RX_DP_5 B18 CPU1_EXP1_RX_DN_6
Al19 GND B19 GND
A20 CPUO_EXP1_RX_DN_6 B20 CPU1_EXP1_RX_DP_5
A21 CPUO_EXP1_RX_DP_6 B21 CPU1_EXP1_RX_DN_5
A22 GND B22 GND
A23 CPUO_EXP1_RX_DN_7 B23 CPU1_EXP1_RX_DP_4
A24 CPUO_EXP1_RX_DP_7 B24 CPU1_EXP1_RX_DN_4
A25 GND B25 GND
A26 CPUO_EXP1_RX_DN_8 B26 CPU1_EXP1_RX_DP_3
A27 CPUO_EXP1_RX_DP_8 B27 CPU1_EXP1_RX_DN_3
A28 GND B28 GND
A29 CPUO_EXP1_RX_DN_9 B29 CPU1_EXP1_RX_DP_2
A30 CPUO_EXP1_RX_DP_9 B30 CPU1_EXP1_RX_DN_2
A31 GND B31 GND
A32 CPUO_EXP1_RX_DN_10 B32 CPU1_EXP1_RX_DP_1
A33 CPUO_EXP1_RX_DP_10 B33 CPU1_EXP1_RX_DN_1
A34 GND B34 GND
A35 CPUO_EXP1_RX_DN_11 B35 CPU1_EXP1_RX_DP_O
A36 CPUO_EXP1_RX_DP_11 B36 CPU1_EXP1_RX_DN_O
A37 GND B37 GND
J10:
J10
L
|
- -
Figure 46 - J10
Table 39 - J10 Connector Pin-Out
Pin Description Pin Description
1 PEX_SCLO_R_XO 2 GND
3 PEX_SDAO_R_XO 4 NC
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J11:
................ J 1 1
1~
o I
Figure 47 - J11
Table 40 - J11 Connector Pin-Out
Pin Description Pin Description
1 PEX_SCLO_R_X1 2 GND
3 PEX_SDAO_R_X1 4 NC
J12:
— L [X4+X8
® ®
A37 .IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllll.“
RO i L E
L] o
Figure 48 - J12
Table 41 - J12 Connector Pin-Out
Pin Description Pin Description
Al GND B1 GND
A2 CPUO_EXP2_RX_DP_8 B2 CPUO_EXP2_TX_DP_R_8
A3 CPUO_EXP2_RX_DN_8 B3 CPUO_EXP2_TX_DN_R_8
A4 GND B4 GND
A5 CPUO_EXP2_RX_DP_9 B5 CPUO_EXP2_TX_DP_R_9
A6 CPUO_EXP2_RX_DN_9 B6 CPUO_EXP2_TX_DN_R_9
A7 GND B7 GND
A8 CPUO_EXP2_RX_DP_10 B8 CPUO_EXP2_TX_DP_R_10
A9 CPUO_EXP2_RX_DN_10 B9 CPUO_EXP2_TX_DN_R_10
Al0 GND B10 GND
All CPUO_EXP2_RX_DP_11 B11 CPUO_EXP2_TX_DP_R_11
Al2 CPUO_EXP2_RX_DN_11 B12 CPUO_EXP2_TX_DN_R_11
Al3 GND B13 GND
Al4 CPUO_EXP2_RX_DP_12 B14 CPUO_EXP2_TX_DP_R_12
Al5 CPUO_EXP2_RX_DN_12 B15 CPUO_EXP2_TX_DN_R_12
Al6 GND B16 GND
Al7 CPUO_EXP2_RX_DP_13 B17 CPUO_EXP2_TX_DP_R_13
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Al8 CPUO_EXP2_RX_DN_13 B18 CPUO_EXP2_TX_DN_R_13
Al19 GND B19 GND
A20 CPUO_EXP2_RX_DP_14 B20 CPUO_EXP2_TX_DP_R_14
A21 CPUO_EXP2_RX_DN_14 B21 CPUO_EXP2_TX_DN_R_14
A22 GND B22 GND
A23 CPUO_EXP2_RX_DP_15 B23 CPUO_EXP2_TX_DP_R_15
A24 CPUO_EXP2_RX_DN_15 B24 CPUO_EXP2_TX_DN_R_15
A25 GND B25 GND
A26 CPUO_EXP1_RX_DP_15 B26 CPUO_EXP1_TX_DP_R_15
A27 CPUO_EXP1_RX_DN_15 B27 CPUO_EXP1_TX_DN_R_15
A28 GND B28 GND
A29 CPUO_EXP1_RX_DP_14 B29 CPUO_EXP1_TX_DP_R_14
A30 CPUO_EXP1_RX_DN_14 B30 CPUO_EXP1_TX_DN_R_14
A31 GND B31 GND
A32 CPUO_EXP1_RX_DP_13 B32 CPUO_EXP1_TX_DP_R_13
A33 CPUO_EXP1_RX_DN_13 B33 CPUO_EXP1_TX_DN_R_13
A34 GND B34 GND
A35 CPUO_EXP1_RX_DP_12 B35 CPUO_EXP1_TX_DP_R_12
A36 CPUO_EXP1_RX_DN_12 B36 CPUO_EXP1_TX_DN_R_12
A37 GND B37 GND
J13:
XA+ X8

o
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Figure 49 - J13
Table 42 - J13 Connector Pin-Out

Pin Description Pin Description
Al GND B1 GND
A2 CPU1_EXP1_TX_DN_R_12 B2 CPU1_EXP1_RX_DN_12
A3 CPU1_EXP1 TX DP R 12 B3 CPU1_EXP1_RX_DP_12
A4 GND B4 GND
A5 CPU1_EXP1_TX_DN_R_13 B5 CPU1_EXP1_RX_DN_13
A6 CPU1_EXP1 TX DP R 13 B6 CPU1_EXP1_RX_DP_13
A7 GND B7 GND
A8 CPU1_EXP1 TX DN_R 14 BS CPU1_EXP1_RX_DN_14
A9 CPU1_EXP1_TX DP R 14 B9 CPU1_EXP1_RX_DP_14
Al10 GND B10 GND
All CPU1_EXP1_TX_DN_R_15 B11 CPU1_EXP1_RX_DN_15
Al12 CPU1_EXP1_TX _DP R 15 B12 CPU1_EXP1_RX_DP_15
Al3 GND B13 GND
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Al4 CPU1_EXP2_TX_DN_R_15 B14 CPU1_EXP2_RX_DN_15
A15 CPU1_EXP2_TX_DP_R_15 B15 CPU1_EXP2_RX_DP_15
Al6 GND B16 GND
Al7 CPU1_EXP2_TX_DN_R_14 B17 CPU1_EXP2_RX_DN_14
A18 CPU1_EXP2_TX_DP_R_14 B18 CPU1_EXP2_RX_DP_14
A19 GND B19 GND
A20 CPU1_EXP2_TX_DN_R_13 B20 CPU1_EXP2_RX_DN_13
A21 CPU1_EXP2_TX_DP_R_13 B21 CPU1_EXP2_RX_DP_13
A22 GND B22 GND
A23 CPU1_EXP2_TX_DN_R_12 B23 CPU1_EXP2_RX_DN_12
A24 CPU1_EXP2_TX_DP_R_12 B24 CPU1_EXP2_RX_DP_12
A25 GND B25 GND
A26 CPU1_EXP2_TX_DN_R_11 B26 CPU1_EXP2_RX_DN_11
A27 CPU1_EXP2_TX_DP_R_11 B27 CPU1_EXP2_RX_DP_11
A28 GND B28 GND
A29 CPU1_EXP2_TX_DN_R_10 B29 CPU1_EXP2_RX_DN_10
A30 CPU1_EXP2_TX_DP_R_10 B30 CPU1_EXP2_RX_DP_10
A31 GND B31 GND
A32 CPU1_EXP2_TX_DN_R 9 B32 CPU1_EXP2_RX_DN_9
A33 CPU1_EXP2_TX_DP_R_9 B33 CPU1_EXP2_RX_DP_9
A34 GND B34 GND
A35 CPU1_EXP2_TX_DN_R 8 B35 CPU1_EXP2_RX_DN_8
A36 CPU1_EXP2_TX_DP_R_8 B36 CPU1_EXP2_RX_DP_8
A37 GND B37 GND

JPWR 1~4:
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Figure 50 - JPWR2 & JPWR4

Table 43 - IPWR1~4 Connector Pin-Out

Pin Description Pin Description
1 GND 5 +12V
2 GND 6 +12V
3 GND 7 +12V
4 GND 8 +12V
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JBMC_GPIO:
JBMC_GPIO
sHe @ oL
5 |. @ I| 1
PancN
Figure 51 - IBMC_GPIO
Table 44 - JBMC_GPIO Connector Pin-Out
Pin Description Pin Description
1 GND 2 HP_INT#_8
3 HP_INT#_14 4 GPIOP2
5 +3.3V_DUAL 6 GPION7
JSYS EXT1:

Figure 52 - JSYS_EXT1

Table 45 - JSYS_EXT1 Connector Pin-Out

Pin Description Pin Description
Al PCH_USB_OC#89 B1 TP15
A2 GND B2 GND

A3 CLK_100M_PCIE6_R_P B3 CLK_100M_PCIE5_R_P
Ad CLK_100M_PCIE6_R_N B4 CLK_100M_PCIE5_R_N

A5 GND B5 GND

A6 PCH_USB2_P11 B6 PCH_USB2_P10
A7 PCH_USB2_N11 B7 PCH_USB2_N10
A8 GND B8 GND

A9 PCIE_SMCLK B9 SW_PWR_BTN#
A10 PCIE_SMDAT B10 PCH_WAKE#
Al1 GND B11 GND

A12 RST_PCIE_SLOT B12 Global_SSD_ACT#
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Al3 SYS_FAULT# B13 Global_LAN_ACT#
Al4 GND B14 GND
Al5 I2C13SDA_R B15 12C9SDA
Al6 12C13SCL_R B16 12C9SCL
Al7 GND B17 GND
Al8 I12C8SDA B18 12C10SDA
Al19 12C8SCL B19 12C10SCL
A20 GND B20 GND
A21 TP8 B21 UIDLED_OUTH#
JUSBL1.:
I JUSB1
Ho o0 o)
2
Figure 53 - JUSB1
Table 46 - JUSB1 Connector Pin-Out
Pin Description Pin Description
1 +5V_USB89 2 +5V_USB89
3 PCH_USB2_N11 4 PCH_USB2_N10
5 PCH_USB2_P11 6 PCH_USB2_P10
7 GND 8 GND
9 GND
JFP:
12 JFP
Q00000 2
N X N N J W
11 R
Figure 54 - JFP
Table 47 - JFP Connector Pin-Out
Pin Description Pin Description
1 +3.3V_DUAL 2 +3V3
3 PWR_LED 4 Global_SSD_R_ACT#
5 SW_PWR_BTN# 6 Global_LAN_ACT#
7 SW_RST_BTN# 8 GPIOP3
9 SYS_FAULT# 10 GPIOI3
11 UIDLED_OUTH# 12 GND
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9. Mechanical
9.1 PCB Thickness

To ensure proper alignment of the motherboard and backplane interface within their mechanical
enclosure, the motherboard should match the thickness of the PCB stack up to 81.4mil (2.06mm).
The backplane’s PCB thickness should be 94.24mil (2.4mm). The riser card’'s PCB thickness
should be 62.6mil (=1.6mm).

9.2 Heat Sinks and ILM

The motherboard shall support heat sinks that are mounted according to the Intel thermal
mechanical specification and design guide. The vendor shall comply with all “keep out” zones
defined by Intel in the referenced specification.

9.3 Silk Screen
The silk screen shall be white in color and include labels for the component numbers.
9.4 DIMM Connector Color

Colored DIMM connectors shall be used to indicate the first DIMM of each memory channel. This
first DIMM in each channel is defined as the DIMM that is the furthest away from its associated
CPU. The first DIMM connector is blue in the Mission Peak motherboard, and shall be populated
first when the memory is only partially populated.

9.5 PCB Color

The PCB color is green to denote EVT. DVT and PVT, and is controlled by the PCB P/N.
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10. Motherboard Power System
10.1  Input Voltage

The input voltage delivered by the power supply is 12 VDC nominal for light loading, with a range
of 11V to 13V. The motherboard shall accept and operate normally with an input voltage
tolerance range between 10.8V and 13V. The motherboard’s VR Digital Controller shall provide
an under-voltage protection level to 9.5V, as well as an over-voltage protection level to over 14V.

10.2 CPU VR Optimizations

CPU VR optimizations shall be implemented to minimize cost and increase the efficiency of the
power conversion system. Vendors shall only use the minimum number of total phases to support
the maximum CPU power. CPU VR should have an auto phase dropping feature, and run at the
optimized phase count and maximum phase count. CPU VR should support all Power States to
allow the VRM to operate at peak efficiency during light loading. The CPU VR should comply with
the latest VR specification and validation method, and pass test with margin.

Device Efl’lclnncy and Loss
V=12V, L=220nH, Fepw~—5S00kH=z

1 | | 10
58 W, u'r='|.w— 9
o8 —_— ’/ﬂ' | a8
= 04 P —_:“‘“-ﬁr
E a2 ] g
|0 — Wiou=1.2W 5
O as8 27 4 3
E es 3
84 2
a8z 1
80 o
o 10 20 30 40 50

OUTPUT CURRENT (A)

Figure 55 - CPU VR Optimizations
CPU VR Efficiency
For CPU efficiency measurement:
1.VIDis set to 1.82V and 1.6V.
2.Vinis setto 12V.
3. Efficiency is measured from input inductor to socket.
4. Driver and controller loss should be included.

5. Output voltage is gathered from the Vsense of each socket.
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6. No additional air flow shall be supplied to the VR area other than that from the VRTT tool FAN.
7. Test is done at room temperature(20°C~25°C).

8. Voltage measurement shall be done by tool and method with 0.05% accuracy or better.

9. Current measurement shall be done by tool and method with 0.25% accuracy or Better.

10.3 DIMM VR Optimizations

DIMM VR should support auto phase dropping for high efficiency across all loading. It also should
comply with the latest VR specification, and the updated validation guideline from the memory
controller vendor, and pass test with margin.

DIMM VR Efficiency

For DIMM VR efficiency measurement:

1.VIDis setto 1.2V.

2.Vinis setto 12V.

3. Efficiency is measured from input inductor to socket.

4. Driver and controller loss should be included.

5. Output voltage is gathered from the Vsense of each socket.

6. No additional air flow shall be supplied to the VR area.

7. Test is done at room temperature (20°C~25°C).

8. Voltage measurement shall be done by tool and method with 0.05% accuracy or better.

9. Current measurement shall be done by tool and method with 0.25% accuracy or better.

10.4 VRM design guideline

For VRMs, the vendor should list the current budget for each power rail, based on “worst case
loading” in all possible operation conditions. General requirements for VR component selection
and VR design should meet 150% of this budget, and OCP should be set to 200% of the same
budget. Vendors should conduct a design check, inform purchasers about the actual OCP setting
chosen for VRM, and explain if it cannot meet this general requirement above.

For VRMs that require firmware, power code or configuration files, vendors should maintain
version control to track all releases and changes between each version, and provide a method
(using application software) to retrieve each version during system run time.

VR13 defines the PWM control chip features for VR13 CPU DC-DC converters used in Intel
platforms. VR13 includes a Serial VID (SVID) interface. VR13 PWM includes the following:
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. Dual-rail output configuration

. Support for a selectable VID table (10mV steps or 5mV) on each rail
. Input-power sensor and PWR_IN alert function

. Auto phase-shedding function

. PMBus Compliant (1IMHz Bus Speed)

10.5 System VRM efficiency

Vendors shall supply high efficiency VRMs for all voltage regulators under 20W that are not
defined in this specification. All other voltage regulation modules shall provide 86 ~ 92%
efficiency over the 30% to 90% load range, If higher efficiencies are available at additional cost,
vendors shall make those options known.

10.6 Power On

Motherboard should be set to restore last power state during AC on/off. This means when AC
goes through an on/off cycle, the motherboard should power on automatically without requiring
interaction with the power button. Only when the motherboard is powered off on purpose, should
it keep power off through an AC on/off.

10.7  High power use case

A high power use case is defined as whenever system power is between 1200W and
1600W.Typically, this is caused by fully populating the DIMM, high TDP CPU or a combination of
the above. The motherboard design and power delivery shall allow such use cases with a change
in the Bill of Materials (BOM). The vendor shall perform simulation during design, and testing
during validation, for a high power Kkit.

10.8 Power Budget

The power budget is evaluated based on the configuration of the system. The maximum power
level of the system is evaluated in the table below.

Date: 09/20/2019 Page 90



Open Compute Project < Mission Peak Hardware System >

Table 48 - Power Budget Configuration

Power Budget Unit Power Quantity Total
CPU Xeon E5 (Skylake) 145 2 290
Chipset s 1 S
BMC 3 1 3
FANs 10 5 50
Clock Logic 2 1 2

on board M.2 booting SSDs 8 2 16
NGSFF NVMe Drives 10 36 360
100Gbe Ethernet Module 20 2 40
50G Ethernet card 10 2 20
DDR4 DIMMs 12 24 288
PCle switch 35 2 70
Misc 50 1 50
Total System Max Power (watts) 1204

10.9 Power Supply Requirement

Two redundant power supply units (PSUs) are supported in the NF1 POC system to supply 12V
to the motherboard. The capacity of the PSUs is 1500Watts, in order to support the system, and

the NF1 SSDs. The PSU contains internal fans and has an LED on back to indicate the power
status, and support interfacing of the PMBus with the BMC. The PSU is rated higher than 80+
Platinum. The PSU provides 12V and 5V power rails to the motherboard.

As part of the system PSU requirement, 1+1 redundant design is necessary. Also, based on a
system power budget with a different SKU, PSU watt selection should be AC 1200W or 1600W

1+1 redundant hi-efficiency power supply 80+.

PSU requirements are listed as below:

Hot-pluggable

Date: 09/20/2019

80+ Platinum class

1 +1 redundant and current sharing design
Dimensions (LXWxH): 195x73.5x40mm or 7.67x2.89x1.57 inches
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11. Environmental and Regulations

11.1  Environmental

The full system shall meet RoHS Directive 2011/65/EU environmental requirements.
The full system with board installed must meet the following environmental requirements:
» Gaseous contamination: Severity Level G1 per ANSI/ISA 71.04-1985

* Storage relative humidity: 10% to 90% (non-condensing)

« Storage temperature range: -40°C to +70°C (long-term storage)

* Transportation temperature range: -55°C to +85°C (short-term storage)

* Operating altitude (with no de-rating) to 1,000 meters (3,300 feet)

11.2 EMC

The full system shall meet the following EMC environmental requirements:

FCC 47 CFR part 15 subpart B, Class A

ICES-003: issue 6, Class A

EN55032: 2012+AC:2013, Class A

EN61000-3-2: 2014

EN61000-3-3: 2013

EN55024: 2010
AS/NZS CISPR32: 2015

11.3  Safety
Safety measures shall comply with the following regulations:
IEC 60950-1: 2005(2nd Edition)+A1:2009+A2:2013

EN 60950-1: 2006+A11:2009+A1:2010+A12:2011+A2:2013
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12. Environmental Requirements
12.1  Vibration & Shock

The system shall meet shock and vibration requirements according to IEC specifications: IEC 68-
2-(*) Standard & Levels. The testing requirements are listed in Table 49. The motherboard shall
fully comply with this specification, without any electrical discontinuities during the operating
vibration and shock tests. No physical damage or limitation of functional capabilities (as defined in
this specification) shall occur to the motherboard during the non-operational vibration and shock
tests.

Table 49 - Vibration and Shock Requirements

Operating Non-Operating

0.5g acceleration, 1.5mm amplitude, 5 to |1g acceleration, 3mm amplitude, 5 to
500 Hz, 10 sweeps at 1 octave / minute |500 Hz, 10 sweeps at 1 octave / minute

ieleen for each of the three axes (one sweep is 5|for each of the three axes (one sweep is
to 500 to 5 Hz) 5to 500 to 5 Hz)
Shock 6g, half-sine 11mS, 5 shocks for each of |12g, half-sine 11mS, 10 shocks for each

the three axes of the three axes

12.2 Regulations
The system shall meet the following regulations:

e UL, CE, FCC, and CB
e BSMI, VCCI, and CCC (optional)

The sled should comply with RoHS and WEEE.
12.3 Labels and Markings

The system shall include the following labels on the chassis and motherboard. The labels shall be
placed in a way that does not cause them to disrupt the functionality or the airflow path of the
motherboard.
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Table 50 - Label Configuration

Description

Type

Barcode Required?

MAC Address (On motherboard; one per network interface) Adhesive label Yes
Mother Board Date Code (WEEK / YEAR) Adhesive label Yes
CE Marking Silk screen No
FCC Marking Silk screen No
System P/N Adhesive label Yes
Purchaser P/N Adhesive label Yes
Country of Origin Silk screen No
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13. Prescribed Materials

131

Disallowed Components

The following components shall not be used in the design of the motherboard:

Components disallowed by the European Union’s Restriction of Hazardous Substances Directive

(ROHS)

13.2

Capacitors & Inductors

The following limitations shall be applied to the use of capacitors:

(o}
(o}

(0]

13.3

Only aluminum organic polymer capacitors shall all be used. They must be rated 105°C.
All capacitors will each have a predicted life of at least 50,000 hours at a 45C inlet air
temperature, under projected worst conditions.

Tantalum capacitors using manganese dioxide cathode are not allowed.

SMT Ceramic Capacitors with case size > 1206 are not preferred. The vendor shall
discuss with Facebook before using MLCC > 1206 case by case. Size 1206 is still
allowed when a capacitor is installed far from the edge of the PCB, and with an
orientation that minimizes the risk of cracks.

X7R Ceramics material shall be used for SMT capacitors by default. COG or NPO type
should be used in critical portions of the design. X6S can be used in the CPU Cage area.
Vendor shall discuss with Facebook before using X5R, with full consideration of worst
case temperature at the location.

Only SMT inductors may be used. The use of through-hole inductors is disallowed.

Component De-rating

For inductors, capacitors and FETSs, de-rating analysis should be based on at least a 20% de-

rating.
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14. Reliability and Quality

14.1  Specification Compliance

Vendors must ensure that the motherboard meets these specifications as a stand-alone unit and
while functioning in a complete server system. The vendor is ultimately responsible for assuring
that production motherboards conform to this specification with no deviations. The vendor shall
exceed the quality standards demonstrated during the pilot build (PVT) while the motherboard is
in mass production. The customer must be notified if any changes are made that may impact
product quality.

14.2  Change Orders

Vendors must notify the customer any time a change is made to the motherboard. A
“Specification Compliance Matrix” will be submitted to the customer for each revision of the
motherboard, including prototype samples.

14.3  Failure Analysis

Vendors shall perform failure analysis on defective units, which are returned to the vendor.
Feedback shall be provided to the customer with a Corrective Action plan within two weeks of the
date that the units were received at the vendor’s facility.

14.4  Warranty

The vendor shall warrant the motherboard against defects and workmanship for a period of two
years from the date of initial deployment at the customer’s facility. The warranty will be fully
transferable to any end user.

145 MTBF Requirements

The motherboard shall have a minimum calculated MTBF of 300K hours for a 90% confidence
level, at a 45°C ambient temperature. The motherboard shall demonstrate the MTBF requirement
above by running at full load and with a 50% load, while performing an AC cycling test 50% of the
time at 45C. Typical alternation period is one week for a stress test and one week for the AC
cycling test. This MTBF demonstration shall finish prior to First Customer Shipment (pilot
samples, mass production units). The motherboard shall have a minimum service life of five years
(24 hours/day, Full Load at 45°C ambient temperature).

Vendors shall provide a calculated MTBF number based on the expected component life.
14.6  Control Change Authorization and Revision Control

After the motherboard is released to mass production, no design changes, AVL changes,
manufacturing process adjustments or material changes are allowed without prior written
authorization from the customer. The AVL (Approved Vendor List) is defined by the list of
components specified in the BOM.

Any request for changes must be submitted to the customer with proper documentation showing
details of the changes, and the reason for them. This includes changes affecting form, fit,
function, safety or serviceability of the product. Major changes in the product (or in the
manufacturing process) will require re-qualification and/or product recertification. A new set of
First Article Samples may be required to complete the ECO process. Any modifications after
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approval shall phase-in during production without causing any delay or shift in the current
production schedule.

Vendors shall provide sufficient advance notice to the customer to prevent any of production. All
changes beginning with the pilot run must go through a formal ECO process. The revision
number (on the motherboard label) will be adjusted accordingly. Revision Control: copies of all
ECOs affecting the product will be provided to the customer for approval.

14,7 PCB Tests
The PCB test report includes motherboard, riser card and backplane, as noted below.

Motherboard:
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ALLIED CIRCUIT CO., LTD
QUALITY INSPECTION REPORT
Date: 20171612
Customer(% [5) Eo Ins&:;;;gw 47G0121-122N REV.
Date CodeGEHR) 1722p | ® MRS 366S837A68N  |QTY@E) | 25PCS
Description Requirement Q'ty Measurement ACC/REJ
1 |Material Thickness \ | | |
a)Raw Material FR-4 1T1801 FR-4 IT1801
b)Finished PCB  (mil) 81+8 80.6 | 80.1 |81.3 |81.2 | 804 ACC
2 |Copper Thickness
a)PTH Wall (mil.) min 0.8,avg.1.0 1.55 | NA | NA | NA | NA ACC
b)Surface (mil.) 1.60+0.2 1.77 |1.77 | NA | NA | NA ACC
3 Solder Thickness
a)HAL (u")
b)Cladding
4 Immersion Gold Thickness (u'")
Nickel Thickness (u'")
5 Plating Gold Thickness (u'")
Nickel Thickness (u")
6 |ENTEK Thickness 0.203~0.508 pm 0.34 | 0.33 | 0.33 | 0.31 |[0.32 ACC
7 Immersion silver Thickness (u™)
8  |Solder Mask Thickness 0.7£0.2mil 962 | 0.64 | NA | NA | NA ACC
9  |Copper Pattern
a)Line Width (mil.) 3.5420% 3.0 | 3.1 3.0 | 29 | 3.0 ACC
b)Line Spacing (mil.) 4.0+£20% 4.6 | 46 | 4.5 44 | 4.6 ACC
c)Anmular Ring (mil.) =2 4.3 42 | 43 4.3 4.1 ACC
10 |Tape Test 3M Tape
a)Solder Resist No Peeling OK | OK | OK | OK | OK ACC
b)Legend No Pecling OK | OK | OK | OK | OK ACC
¢)GOLD
11 |Warpage £0.7% OK | OK | OK | OK | OK ACC
12 |Dimension Per Drawing
13 |Solderability = 95%Wetting 0K ACC
14  |Iomic <1.56ug.Nacl/Sq.cm 0.30 ACC
15 |V-CUT(mm)
16 |Electrical Testing 5000/10M(2/250V ACC
17 |Visual Defect {RAQL-MIL-STD 105E#:{z
a)Solder Resist OK ACC
b)Legend 0K ACC
c)Vender Code OK ACC
d)Solder OK ACC
)Gold
g)Board Edge OK ACC
18 |G/F Bevel Depth
M800303-01 A/2 ( 4year )
Approved By ¢ Inspector By : _Judy .
Figure 56 - Motherboard PCB Test Report
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Riser Card, Right Side:

EAFEERGARAT HREBERE

_ EISO INSPECTION REPORT _
[BEZE b e e HEEE: .
CUSTOMER: AR AR OTY: 108 PCS
=S e Bs, B HH .
LU;‘?[UJILZFPN 47G0121N00IL BRC-PE10014A_AQ2 DA f Eﬂﬁuu: 1815
[ i e ] H BA-
:iiﬁ{i EGI001110R0A D:J\.’i: 2018/5/11
REAE
INSPECTION DESCRIPTION
NO: -ha_ “—! H TS B HiE &%ﬂ fasE
INSPECTION ITEM SPEC UNIT ACTUAL | RESULT | REMARK
#iEl MATERIAL
1 |FAEEFERS MATERIAL SUPPLIER IT180 IT180 ACC
2 | FAFE BASE OF MATERIAL FR-4 FR-4 ACC
3 | MBS FLAMMABILITY CLASS 94V-0 94V-0 ACC
4 |#% COPPER FOIL 1/1 mil 0 ACC
5 | @i LAYER TACK 4 LAYERS 4 ACC
6 |/AEIEEHE LOGO = S ACC
7 |UL ES6 ES6 ACC
FH1E SOLDER MASK
1 |BISE BRAND TYPE PSR2000 LE07 PSR2000 LEO7|  ACC
2 |PAEE SM COLOR &%-GREEN 4%-GREEN ACC
3 [PAfLE R S/M THICKNESS 0.4(min) mil 0 ACC
4MNE APPEARANCE
1 |F=FEE SURFACE FINISHED ks {bs ACC
GOLD SRFACE THICKNESS o o
2 |&E# Au THICKNESS > in ‘_’”’_;;‘."_]‘ ACC
$8EIE Ni THICKNESS >120u (013658
3 |49 NESTED LINE WIDTH 4.60 mil #20% mil 4.79 ACC
4 |#8¥E NESTED LINE SPACING 5.40 mil £20% mil 5.22 ACC
5 |#/E BOARD THICKNESS 1.6+0.16 mm 1.62 ACC
6 |3ZFHi#E LEGEND SUPPLIER Sl K ACC
7 |ZreFE e LEGEND COLOR [9-WHITE [-WHITE ACC
§ | V-cut T8 2 7] 2
9 |V-cut BE 0.6 mm 0.53
10 |#HEAE 30 ’ 30
11 |#HEFEE 0.78 mm 0.78
12 | & AR BOWING/TWIST <0.75% mm 0.01 ACC  |<0.75%
13 |PEFUHIE, IMPDEMANCE TEST fit 4P ACC
14 |ffRESHE STACK-UP STUCTURE fitE— ACC
15 |#MN& CHECK {EIPC-A-600H il ACC
R ~THESE DIMENSIONAL INSPECTION
1 |¥H K~ BOARD SIZE 214.5%32.5 mm 214.52%32.51 ACC  [(20.D)
2 |l K ~F PNL SIZE 230.5%207 mm | 230.52%207.02] ACC  |(20.D)
3 |#MEE < DIMENSION = ACC
4 |FL{EK <} HOLE SIZE B = ACC
#EHls, PEELING TEST
1 |I5HE PEELING TEST IM#610 B ACC
2 |Zr5F PEELING TEST IM#610 B ACC
3 |45 PEELING TEST IM#610 B ACC
4 |{b(##)% PEELING TEST IM#610 B ACC
SHEMHIEARELIABILITY TEST
1 |51 SOLDER ABILITY 260+/-5C/Ssec ACC
2| #iE 58 THERMAL STRESS ABILI] 288+/-5MC/10sec JEER3I ACC

Figure 57 - RC-PE1U14-TY PCB Test Report

Date: 09/20/2019
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Riser Card, Left Side:

EBREEROHARAT HERBERE

_ EISO INSPECTION REPORT _
E=EZ T . HERE: ) e
CUSTOMER: AR AR A E] OTY: 54 PCS
=1 Sk FEE E .
U ﬁodnfp AN 47G012INOL0OK. BRC-PE10015A_A02 DA f ’E‘?:)DE: 1815
(- E o O H #H-
Jifmﬂ{’:{z EG1001210R0A D:_'_L.’l“.!;: 2018/5/11
REAE
INSPECTION DESCRIPTION
NO: _ -fﬁ_ ‘"4 5| ’?.:Fﬁé i =13 &%F st
INSPECTION ITEM SPEC UNIT ACTUAL | RESULT | REMARK
#fEl MATERIAL
1 |FEAEERERS MATERIAL SUPPLIER IT180 IT180 ACC
2 |3 FR-4 FR-4 ACC
3 94V 94V-0 ACC
4 1/1 mil 0 ACC
5 | 4 LAYERS 4 ACC
6 |/ EI#E LOGO S 3] ACC
7 |UL ES6 ES6 ACC
[H1E SOLDER MASK
1 |#%E BRAND TYPE PSR2000 LFO7 PSR2000 LFO7|  ACC
2 |[HHEE SM COLOR &5.GREEN 4%.GREEN ACC
3 |IAEERE SIM THICKNESS 0.4(min) mil 0 ACC
4N APPEARANCE
| |F@EEE SURFACE FINISHED {bs = ACC
GOLD SRFACE THICKNESS o R
2 |45 Au THICKNESS zu i (03.341 ACC
$8ETFE Ni THICKNESS >1209 (13653
3 |£8% NESTED LINE WIDTH 4.60 mil £20% mil 4.7 ACC
4 |#83E NESTED LINE SPACING 5.40 mil £20% mil 5.22 ACC
5 |#2/% BOARD THICKNESS 1.640.16 mm 1.62 ACC
6 |SCFHI# LEGEND SUPPLIER i AR ACC
7 |SrFE e LEGEND COLOR [1-WHITE [1-WHITE ACC
8 |V-cut JTJBI 2 7] 2
9 |V-cut BE 0.6 mm 0.54
10 |FHEEMAE 30 ' 30
11 |#BEFERE 0.78 mr 0.78
12 |#E/4E BOWING/TWIST <0.75% mm 0.01 ACC  |<0.75%
13 [FEHTHE, IMPDEMANCE TEST it {479 ACC
14 |fBizéSHE STACK-UP STUCTURE FF— ACC
15 | %M CHECK {iRIPC-A-600HR i ACC
R~TFES] DIMENSIONAL INSPECTION
1 |#H K~ BOARD SIZE 214.5%32.5 mm 214.52%32.51 ACC 201
2 |#4F K~ PNL SIZE 230.5%207 mm 230.52#207.02| ACC  |(#0.D)
3 |[#ME <t DIMENSION FtE= ACC
4 |FLIE K~} HOLE SIZE Bt — ACC
#E A, PEELING TEST
1 (P PEELING TEST IM#610 BERT ACC
2 |30 PEELING TEST IM#610 BERT ACC
3 |£88% PEELING TEST IM#610 BERT ACC
4 |{k(#%)% PEELING TEST IMH610 BERT ACC
S HIERRELIABILITY TEST
1 |#¥#51% SOLDER ABILITY 260+/-5H£C/5sec ACC
2_|ZE N5 THERMAL STRESS ABILIT 288+/-5[8C/10sec fEER3K ACC

Figure 58 - RC-PE1U15-TY PCB Test Report
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Backplane:
EAEERNHARAT HERBEE
EISO INSPECTION REPORT
FE TR LT e L ] HERE: i
CUSTOMER: EEFR R AR A E] OTY: 60 PCS
& Bkl - ) HEHA: .

CUSTOMER P/N: TBEP-HD10021A_BOl DATE CODE: 1817

\Ii\miti EG1001016G0A ij.ii: 2018/5/11

BEBAE
INSPECTION DESCRIPTION
REHE B[ Wh [ ER [ BR T
INSPECTION ITEM SPEC UNIT ACTUAL | RESULT | REMARK
#¥ MATERIAL

1 | FEHERERS MATERIAL SUPPLIER IT180 IT180 ACC

2 T‘I’FFH’E BASE OF MATERIAL FR-4 FR-4 ACC

3 |WEASE SR FLAMMABILITY CLASS 94V-0) 94V-0 ACC

4 |HE L(JPPLE\ FOIL 1/1 mil 1.852 ACC

5 |EmsSHE LAYER TACK 16 LAYERS 16 ACC

6 |AEIFEE LOGO & ) ACC

7 UL ES6 ES6 ACC

Ff#E SOLDER MASK

| |El%E BRAND TYPE PSR2000 LE07 PSR2000 LFO7|  ACC

2 |BAEEEE S/M COLOR -G #5-GREEN ACC

3 |PHEEERE SIM THICKNESS 0.4(min) mil 0.794 ACC

4ME APPEARANCE
| | FmEE SURFACE FINISHED k% {bs ACC
GOLD SRFACE THICKNESS o e
2 |4/EpE Au THICKNESS - win ()3.325 ACC
S8/ Ni THICKNESS >l (013545

3 |48 NESTED LINE WIDTH 4.0 mil 220% mil 4.22 ACC

4 |48¥E NESTED LINE SPACING 4. mil +vo<ﬂ mil 3.87 ACC

5 |[fE/E BOARD THICKNESS 2. mm 2.41 ACC

6 | LEGEND SUPPLIER --J- T fifgE ACC

7 |ZC5FEAE LEGEND COLOR ‘7 WHITE H-WHITE ACC

8 |V 1 7] 1 ACC

9 0.8 mm 0.8 ACC  (HLD)
10 N/A N/A

11 N/A mm N/A

12 <0.75% mim 0.01 ACC  <0.75%
13 1l it {40 ACC

14 | Ftdss S'I':\CK-[IP S'I'LIC'I'URL’ b E— ACC

15 | %18 CHECK {fEIPC-A-600FR 8T ACC

R ~THES DIMENSIONAL INSPECTION

1 |BH K~ BOARD SIZE| 20%150 mm [ 42002%150.01| ACC  |#0.1)
2 |[#F R <} PNL SIZE 158%420 mm 158.02%420.03|  ACC  |#0.1)
3 |#MEYE ST DIMENSION fftE= ACC

4 |FLEER <} HOLE SIZE fftE—= ACC

##EHE, PEELING TEST

| |BA5F% PEELING TEST IM#610 BT ACC

2 |35 PEELING TEST IM#610 BB ACC

3 |43 PEELING TEST IM#610 BB ACC

4 |{b(#8)% PEELING TEST IM#610 BETE ACC

{E381 HIERRELIABILITY TEST
| |F§5HE SOLDER ABILITY 260+/-5[FC/5sec ACC
2_|ZAiE 1rstE THERMAL STRESS ABILI 288 +- 51 C/10sec fETE3 K ACC

Figure 59 - Backplane PCB Test Report

Date: 09/20/2019

Page 101



14.8

Open Compute Project < Mission Peak Hardware System >

Secondary Component

All secondary components are listed in the BOM, respectively. Please refer to the lists

immediately below.

Motherboard:

| YRMFSD16
Plant 1D : FP
OSE Model:DEGO53P00RY
EOL| - | OSE P/N - | Customer P/N

11G0019-006MN MPO000463 7-000

SBGDEDO-010 HETUDD0O00-00013-0
MP-00004493-000
CMI1-00004493

98GDE0O-252  HE7UO00000-00000-1
MP-00005156-000
CM1-00005156

98GDEC3-003  HS4L000000-SAD0100
MP-00005658 000
CM1-00005658

DEGO53-101M

12G0002-499G

12G0004-004D

12600040970

12G0004-398K

Cust Model:BMB-DPSD003B_AD3
Description

STICKER FOR SOCKET 771 CAP

LABEL AMI MEGARAC 10* 10MM COLD

INSYDE BIOS LABEL

SOCKET LGA3647-PO NRW-NF CLIP

433.87"424.18mm Packing
S10(LIX44D{W)XSO0(H) M/M
1500(L)* 1300(W) *0.1{THK) M/M

BEO[LIX(620+600)X0.0B{THE) (METAL)
B5*120° M/M (ND.4)

Orient Semiconductor Electronics, Limited
AVL & Customer Relation Report By BOM | Maodel )
Description:LYNX OCP 8 + 16 REV A3

Vendor
ABLECOM
DIGIPRO
DIGIPRO
DIGIPRO
DIGIPRO
DIGIPRO
AMI
INSYDE

FOXCONN

CHIN HWA
HONG MING
TAOTI

12G0005-015F 160(L)*{140+70)(W)*$10 M/M (TRI. ANTL)
HONG MING
12G0009-007H 1000(L)*55(W]*55{H]" M/M [RIGHT) CHIN HWA
CHIN HWA
12G0009-0657 SOS{LIX35(WIXT.S{THK) M/M CHIN HWA
[r
e
BMB-DPS0003B_A0
3.20181227.xls
Content & Block Disgram Revised: Tuesday, May 16, 2017
AC-PELLIATY  Rewision: A
A5 TOFKL NO0AL00
RE-PII0014A_AOZ
Ihem insas Quantity Reference Deseniption Manufl_pame
Comign part
10 1 i ILIAEE 131V T S chm, S0, BOLA, 745 511 Armgrharal
A 3 UIO0,LZO0LUR0Z 1C.REPEATER, DS30FCIB00SC, SOUAA, 547, [
MO
101 18 CLC2CHC408,08 0T CHCY.CH0CHLCL2 CHY,CI0,C15,CIS CIT,CIE  CARXSR, 01U, 002 25%.0.1 oK
CH000,CT001, £ 20022007, CI004, €005, C2006.C F00T, L1008, C2009,C
F000.C2011.C2012,C2013.C2014, C2015,C2006.C200T,C2018.C2009,C2
I A2 OM0,CH001CH022,CI003,C004, C2005, CI006,C2007, CHU8,C025,C00 CARMSR.0.22UF, (00163, 10% WALSIN TECHNOLOGY
30,2051, C2002, 2033, C2004,C2013, C036,C 2037, L2008, C2009,C204
OLCIOM, CI2CI0HT IO, 5,208, 3047
3 4 RLRILRIDAZL RES, CHIP,(402,4K7 OHMLS%, 1/ 16W WALSIN TECHNGILOGY
H R 1p  PERERLLALLANGLAIOTANILAMNIANISANILROIAND oo e 1 ot 118w SRRk
2064 2046, RI05Z A2, RIS HI0SS
FHED 9 RI4RIT.AI008FE0LA, RI055 RAIT, RIS RE0AL RI063 RES, CHIP, 0402, 1K OHM.1%, 1/ 16w WALSIN TECHNOLOGY
o
TR 18 CONNL IO HORPHOLES-6T,00%, P20, 259, 0K ronie
EHED 1 pon CONM-F,PCI-LOICONN, PEIE 210351 7-DPD-DF D67, P10, 989, B WINWIN

BRC-PE10014A_AQ2
_RCPETUTATY_AT

Date: 09/20/2019

= Vendor P/N
C4-LBLOOXXXXD01TO01

Page:1
Date:0G6/08/2018

= QTY| - | Location
2 CPUO_STICKER.CPUL_ST

1 LABLE-BMIC
AST2400A1-GP
AST215042-GP
AST2050A3-GP
5013
HETU000000-00000-1 1 LABLE-BIOS
WNMELDD-82N00-EH 2 JCPUL_CUPICPUD_CLIP
1
12G0002-499G 0.143
0.018
12G0004-0040
12G0004-0970 1
12G0004-398K 0.143
12G0004-398K
12G0005-015F 1
12G0009-007H 0.143
12G0009-9652 0.286
Manitt P ABCPNT_12 AICPNT_18 Manif?_name Manut2_Ph
PO EXT- ST Ch00RIST_ASE
DSS0PCIENOSO CML-D000MES0 COIZDSE0SCIRTIOTIO
C1005XSR1EIOICTOO0E
CO01XZMRERICT
WROSXATZ JTL
WROX 102 STL YAGED ROOSOLIR-0TIKL
WROM1001FTL
1B2002151000080-8LF HACGUO/I-CONN  PHDIOS-BK-6T
WRLS-DREANAIBIILIWE
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Riser Card: RC-PE1U15-TY:

| Gotent & Dlock Diagram Revised: Tuesday, May 16, 2017
RCPLINISTY  Revision:A
| BS-TT-PXL-X00AI00

|DRC-PLIOTISA_AOZ
:-m Irsert Cuanitity Reference Description Marufl_name Marufl PN AIC P13 LU Marul? e Marufz BN
R 1 U3000,L300,U3002 1, RIPLATIR, NERIPCIANOSC, SAASLA, 545, NS DESASCIANISD, CM1-BOOMESD £01ZCSA0PCIRINTIO
sMD
IR 18 CLOLCLCACS.CACTCRCHCIACILEILCILCIACISCIECITGIR  CARYSA,0. 0T, 000,250.0.1 oK CABOSKSNATIAETONE
2000, €300, 20012, 2003, £2004, 2008, €006, C2007, £2008, C2009, 630
10,2011, C012, €200, 2004, C2015,C2016,C201 7, C2018, 2019, £2020,
FR] = C2028,C2007,C2008,C3009,C2030,C20 CAP,XSH,0.22UF, 02016 3V,10% WALSIN TECHMOLOGY  (200XEMKRICT
1,204, C 083, 2084, 203, C2046,C203 7, C2038, 2039, 02090, 2041,
| C2042,C 2043, 2040, 2045, 2048, 2047
R 1 R RES,CHIP, (407,06 OHM,5%,1/16W WALSIN TECHNOLOGY  WROMKOO0 PTL
a0 4 RRRIRSAG RES,CHIP, (407,47 CHM,5%, 1/ 16W WRALSINTECHNOLOGY  WRIMX4TZ ITL
A
1 R P, N A/
|® 1 oy ES,CHIP, 0402, 1% OHM,S%, 1/ 16W WALSINTECHNOLOGY  WROSK102JTL AGED RCO402IR-O71EL
lel N S | 5 2050 116w WALSIN TICHNOLOGY  WIRBIXID0LFTL
oI
IERE 1 on O, X400, FUETIS-ST, 008, P2.0, 2238, LK Anytranic 1EID0215100080- 815 MAOGUEF-CONN  BHEL05-BE-6T
R 1 somn COMN-F,PCI-T,DIE,P1.0,1640 BLK WINWIN WS- 1SAANA IS

BRC-PE 10015A_A02
_RC-PETUTS-TY_AT

Backplane:

1 198 CLG3,C5,C6,C10,010,604,C16,617,619,0133,C143,C150,C161,€197,C238 CAP,X5R,0.1uF,0402,25v,0.1 TOK CLO0SKSR1ELO4KTO00E
2 [ .t 4 CcACOCHNLC0N CAP,¥5R,0805. 22U, 6V3. 20% SAMSUNG CL21A226MOONNNE

3 | 6 C1CEC12,0627,C828,C2002 CAR,X5H, 1OUF G205, 25V, 10% TOK CAOIINSHIETOGET
4 14 C13,0165,C190,C562,0606,C2011,C2019,C2000,C2071, C305,C2099,C21 CAP, XSA, 1uF, 0402, 16V, 10% Tavo C EMKIOSRINOSKVF
514 2 C15.0865 CAP,XTR, 0402, 22097, 50V, 10% WALSIN TECHNOLOGY 0402822015006

L} ! 6 C18,023,0135,0178,07484, 02526 CAR, Y5V, TUF, DB03, 25v, 20%. Tava CETME107FI05MOOT
A= B C20,C22,C4,C66,06,070,02027,2033 CAP,XTR,0402,0.1UF, 16, 10% WALSIN TECHNOLOGY 2

B | 1 =3} CAP,XTR,330PF.0402. 50V, 10% YAGED CODA0ZKRXTRABEIIL
£l ! 8 C25,065,071,0056,0079,0196,C200,0075 CAR,NS8, J7uF, 1206, 16V, 20% MURATA GAMIICREICZEMELSL
10 | 4 C27,0131,0622,0623 CAP XTR, 2200PF, 0402, 50V, 10K WALSIN H02822H500CT

1u ! 480 C28,29,030,C31.032.033,034,035,0365,C37,C28,C39, CAD, C41,42,C43,C2 CAP, X5R.0. 22UF, 0201,6.3V, 10% WALSN TECHNCLOGY  D2014224KER3CT

12 ! 0 CB4,C384,0408,C2039, 02041, 02085, CA06S,€ 2075, L2079, C2052,02121, 5 CAP, X58, 22uF, D63, V3, 20% h CLIDAZIGMOENANE
B 64 C66,C399,0405,CAD9,C2042,C2043, (2044, C2045,C 2046, L2049, 2080,C21 CAP, KSR, LUF, 0402,6.3V, 10% AGED CCMO2KRNSREBBI0S
14 I 4 067.C155.C198.C274 CAR,XTR, 0402, 1000PF, S0V, 10% WALSIN TECHNOLOGY  04028102X500CT
1B 6 C72,0125,0160,0175, 048, L6 CAP, 58,1206, 10UF, 25V, 0% ECivR

16 | 8 C135,0208,0260,0261.C2058,C2067,02081,C2145 ,Jamo.m 25V, 10% WALSIN TECHNOLOGY  08038224K250CT

17 | 2 C137.0246 wmm.tw.iw WALSIN TECHNOLOGY  Q402X224K5RICT

® ! 2 LA (CABXSR, 0400, 33UF 6.3V, 10% WALSIN L 1

19 i 29 C145.C230.0498.C2566.C2567.C2568.02560 C2571.02573.C2574.02575.6 CAP. XTR0402.0. 1UF 16V 10% WALSIN TECHNOLOGY  D4008104K160CT

TBBP-HD10021A B
01_BP-HDTHO7-TY_

Date: 09/20/2019
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