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2 Scope

This specification describes the design of SCube AF-Media All-flash storage server. The server
utilizes Intel Xeon D SoCs on the motherboard, and can be configured with either sixteen 2.5”
SATA SSDs (in model $16) or two NVMe SSD cards (in model P2).
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4 Qverview

The Open Compute Project has received a lot of attention and interest from the computing
industry because of its innovative transformation of data center architecture and its
components. Key innovations of the OCP is a 21” rack architecture, and systems that are
designed to increase computing density and energy efficiency. However, most datacenters are
designed to accommodate 19” standard IT equipment and it would take tremendous time and
effort to transform these to a 21” standard. For many, this transformation is not feasible.
Nevertheless, the direction of technological evolution provides the guidance that it is important
and necessary to inherit the OCP philosophy of building efficient systems.

The AF-Media server, developed by SK telecom, is an all-flash storage server with high density,
high efficiency, and optimized to deliver media contents. To implement such an efficient system,
AF-Media contains two hot-pluggable compute nodes in a 2RU form factor. This allows the
nodes to share power supplies and chassis. AF-Media is designed for front access, improving
serviceability. Both drives and compute nodes are hot-swappable in order to facilitate ease of
maintenance and to minimize down time.

The AF-Media system is available in two models: S16 and P2. Both share a standard 19-inch EIA
rack compatible chassis, a Xeon D SoC motherboard, an OCP mezzanine network card, and a
power backplane board. The AF-Media S16 accommodates sixteen 2.5-inche SSDs while AF-
Media P2 accommodates two AIC (Add-In Card) type PCle SSDs as a storage medium.

4.1 License

As of October 25, 2016, the following persons or entities have made this Specification available under the
Open Compute Contributor License Agreement (OCP CLA), which is available
athttps://rightsignature.com/documents/72J8UYJRIK634VITNOEFEV?rt=f8d3bab
720d74890b7ffe00a25fbfed7 :

SKTelecom.
*OCPHL-Reciprocal

You can review the signed copies of the Open Web Foundation Agreement Version 1.0 for this

Specification at http://opencompute.org/licensing/, which may also include additional parties to
those listed above.

Your use of this Specification may be subject to other third party rights. THIS SPECIFICATION IS
PROVIDED "AS IS." The contributors expressly disclaim any warranties (express, implied, or
otherwise), including implied warranties of merchantability, non-infringement, fitness for a
particular purpose, or title, related to the Specification. The entire risk as to implementing or
otherwise using the Specification is assumed by the Specification implementer and user. IN NO
EVENT WILL ANY PARTY BE LIABLE TO ANY OTHER PARTY FOR LOST PROFITS OR ANY FORM OF
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY CHARACTER FROM
ANY CAUSES OF ACTION OF ANY KIND WITH RESPECT TO THIS SPECIFICATION OR ITS
GOVERNING AGREEMENT, WHETHER BASED ON BREACH OF CONTRACT, TORT (INCLUDING
NEGLIGENCE), OR OTHERWISE, AND WHETHER OR NOT THE OTHER PARTY HAS BEEN ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.



https://rightsignature.com/documents/7ZJ8UYJRIK634VI7N9EFEV?rt=f8d3bab720d74890b7ffe00a25fbfe97
https://rightsignature.com/documents/7ZJ8UYJRIK634VI7N9EFEV?rt=f8d3bab720d74890b7ffe00a25fbfe97
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System Overview

The system is a 19” 2RU rack mount design with two built-in server nodes in a single chassis. The
system is available in two different models: the S16 and the P2. The S16 accommodates sixteen
2.5” SATA SSDs, and P2 accommodates two NVMe SSD Add-In Cards.

The two models have in common the motherboard, Intel Xeon D SoC, and chassis, while
providing different storage options. The motherboard has 2 PCle slots, a Base Management
Controller (BMC), and an OCP mezzanine slot for an OCP network adapter. Key features of the
system are highlighted in Table 1.

[ Table 1] System Key Features

Item Node Specification
Processor Intel Xeon D-1548
TDP 45W
(4) DDR4 ECC RDIMM, 2133 MT/s
Memory
up to 128GB

(1) mSATA 64GB SATA3 for OS

(16) 2.5” SATA SSD (for S16)

(2) HHHL PCle NVMe SSD (for P2)
PCle Slot (1) PCle 3.0 x16, (1) PCle 2.0 x8

(

(

(

Storage

1) Mgmt. Port IPMI v2.0/iKVM support, via AST2400
1) 1GbE/10GbE/40GbE OCP Mezz. V2 compliant mezzanine card
1) DC Node Power Switch

Status LEDs (PWR/OS Storage/Status)

SSD Drive LEDs (Global Activity/Fault)

Network Interface

Front Panel
(1) Serial port (RJ45 type)
(1) VGA port
(2) USB 3.0 port
Fan (2) 6038 fans, 8000 RPM
Item Chassis Specification
Form Factor 19” EIA Rack compliant 2RU
Server Node 2 Nodes

Power Supply Unit (2) 1+1 Redundant 750W Power Supply
Dimension(mm) 440(W) x 88(H) x 708(D)
Weight 29 Kg
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Figure 1 provides a system overview. Each node acts independently and supports node hot-plug.

Power supply
2 pcs 750W 1+1 Redundant
54.5mm x 400mm

Server Sled /

2 Nodes with OCP MBs

[ Figure 1] System overview

Figure 2 illustrates the front view of system. The design concept of the system is front accessibility for
easy maintenance and installation (except the power supply unit (PSU)).

Node 0 Node 1

[ Figure 2 ] System front view




Figure 3 illustrates rear view of system. A vent hole, power switch, and redundant PSU are present in the
back of the system.

Power PSU 1
Switch

[ Figure 3 ] System rear view
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6 System Design Requirements

6.1 Motherboard

SK telecom developed an Intel Xeon D SoC motherboard specifically for its all-flash storage
server. There are several reasons for developing a new motherboard, rather than adopting an
existing one:

1.

Rapid adoption of new CPU technology. To maximize performance while maintaining
efficiency, a new Intel Xeon D processor (first released at the beginning of 2015) was rapidly
incorporated into the design.

I/0 customization. The motherboard was designed to fit into the node and provide front
ports for USB, VGA, networking and management. The special PCle edge connector was
added to enable the use of either a RAID card in the S16 model, or a PCle riser card in the P2
model.

Functionality. The storage server was designed to provide features that are required in
general data centers: VGA graphics, USB connectivity and a Baseboard Management
Controller (BMC). The system motherboard also provides an OCP mezzanine slot for a
network adaptor.

DDR#4
CHO, 1
U-ECC 4 Dimm

T2bit wide

2
(with ECC) 2400 MHz

C O

DDR4 CHO.1
mSATA
For OS
07T LANE satas ([ saTm o SATAZ DOM
PCl-e
PCle Edge Conn Con3
- 18.15] LANE 10Ul .2 ‘M" SATA Conn 4EA
PCle Edge Conn PCI-e x8 IOTT) ﬁ_ﬂsﬂ T 0 host
(AL USB Zports USB HDR
PCT= <8 (GENT) PCl-e USB Zports
[0..7] LANE Gen? E
) T — - IV PWRHDR
PCle EdQE Conn TUSB 3.0 host
USB Iports —JFAN1 23
R — “_H’W Mornitor =
TARTD .‘“
(NCT7904D) |
Intel | ¥ Sorse |
XFI >
10G 2 Ports BDXiDE ‘mﬁ b fﬁeﬂ
FCBGA SOC L ____] OWer, k=1 PORTs0
(EEER
Ul - -~
SPURLASHEOS) | g - 1]
W2B01 28FY :l\l FAN HDR
PWH/Reset BTHN/LED|
TP HDR D BTN/LED

[ Figure 4 ] Motherboard Block Diagram
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Figure 5 provides a mechanical drawing of motherboard. The PCle x16 Connector and OCP Mezzanine
Card Connector supports PCle Gen3, and the PCle x4 connector supports PCle Gen2. The PCle x16
Connector is used for the RAID card or as the NVMe SSD card connection, depending upon if the model
is S16 or P2. The PCle 2.0 x4 connector is currently unused and available.

140.0mm

PCle x16 Connector

PCle x4 Connector el

ERF8-040-01-L-D-EM2-TR

ERF8-075-01-L-D-EM2-TR

ATX Power Connector
MOLEX 5566-04A

SATA Connector
1SM321009

CPU XDP Connector —
BSH-030-01-F-D-A-TR

FAN Connector — |
MOLEX 47053-1000

Front Panel I/F Connector —

2x5 pin header 2.54mm B

SPI Connector
2x5 pin header 2.54mm

2x6 pin header 2mm /
mSATA Connector

MOLEX 67910-5700
OCP Mezzanine Card Connector

LPC Debug Connector//

307.75mm

DDR4 Memory Connector
~ 10124632-0001001LF

CPLD JTAG Connector
2x5 pin header 2.54mm

Battery Holder

PCH XDP Connector

BSH-030-01-F-D-A-TR

VGA Connector

61082-122500LF
SPI Connector

2x7 pin header 2.54mm

SPI Connector

2x3 pin header 2.54mm

B0.Ommy

RJ45 1X1 Tab Up Connector

N

2x5 pin header 2.54mm

RJ45 + USB3.0 Connector

RT7-1Q5BBP1A

AD4310010X

[ Figure 5 ] Motherboard Mechanical Drawing

6.2 Server Sled

The server sled consists of the motherboard and storage components, along with two 60mm fans. The
motherboard is Intel Xeon D SoC, and the storage components consist of either a RAID controller card
which connects to an SSD backplane, or a PCle riser for PCle SSD cards. Figure 6 illustrates the AF-Media
S16, and Figure 7 illustrates the AF-Media P2.

The AF-Media S16 storage sled contains 16x 2.5” SATA SSDs. A RAID controller for the SATA drives is
connected to Disk Plane Board (DPB).

10
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FAN
2 pcs 6038 fans, 8000RPM

PCle RAID card
1 pc PCle 3.0 x8, FHHL

DIMM
16 pcs DDR4 ECC RDIMM
2133 MT/s

CPU
Xeon D-1548
(Broadwell DE)

NIC
10/40Gbe
Mezzanine card

\\ SSD

16 pcs 2.5" SATA SSD Drive

Management LAN Hot-swap support

1 Dedicated 1G Base-T
IPMI v2.0/iKVM support

[ Figure 6 ] Server Sled for S16

The AF-Media P2 accommodates two Full-Height Half-Length (FHHL) NVMe SSD cards as shown in Figure
7.

FAN
2 pcs 6038 fans, 8000RPM

PCle SSD card
2 pcs PCle 3.0 x8, FHHL

DIMM
)((:(.:)l;: D-1548 16 pcs DDR4 ECC RDIMM
(Broadwell DE) 2133 MT/s
NIC
10/40Gbe

Mezzanine card

\ Management LAN

1 Dedicated 1G Base-T
IPMI v2.0/iKVM support

[ Figure 7 ] Server Sled for P2
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The AF-Media is designed to support front service requirements. Various ports and indicators are placed
at the front of the node as shown in Figure 8 and Figure 9.

Storage Sled

Storage LEDs
Global
Activity/Status
LED

Front IO
Power Switch
Power LED

OS Storage LED
Status LED

Console

NIC mezz Gbe LAN USB 3.0 VGA

[ Figure 8 ] Server Sled S16 Front-view

Front IO
Power Switch
Power LED

OS Storage LED
Status LED

Console
USB 3.0 NaR

NIC mezz Gbe LAN

[ Figure 9 ] Server Sled P2 Front-view

12
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[ Table 2 ] Node LED Definition

Location Name Status LED Behavior
Power On Steady (Blue)
Power
Power Off Off
Disk Activity Blink (Green)
Front OS Storage
Disk Idle Off
Normal Off
Status
Platform Error Steady (Red)

6.3 Storage Sled (516 Model)

The upper half of the S16 server node is storage sled which accommodates 16x 7mm 2.5” SATA SSDs.
Figure 10 illustrates cross section picture of storage sled. The system supports drive hot-swap using a
drawer mechanism. Power and SATA signals are transmitted from the Interface Board to the Drive Plane
Board (DPB) through cables. The cable carrier chain encases the 4 SAS cables and the power cable to the
SSDs.

Storage Sled Drive Plane Board(DPB) Cable Carrier

Server Sled

[ Figure 10 ] Storage Sled Cross Section

On the front left side of storage sled there is 4x4 LED drive status panel that is mapped to 4x4 drives as
shown in Figure 11. The global drive activity and status LEDs are placed at the front of storage sled so
that an operator can recognize drive status when the sled is closed.

13



[ Figure 11 ] 4x4 LED panel for each drive location

Global Activity
Global Status

[ Figure 12 ] Global Activity and Status LEDs

[ Table 3 ] Storage Sled LED Definition

Location Name Status LED Behavior
RAID Virtual Drive Activity Blink (Green)
Global Act LED RAID Virtual Drive Rebuild Blink (Green)
Front RAID Virtual Drive Idle Off
SSD Drive Fault Steady (Red)
Global Fault LED
SSD Drive Normal Off
SSD Drive Fault Steady (Red)
Side (4x4 LED) Locate Fault LEDs SSD Drive Normal Off
RAID Virtual Drive Rebuild Blink (Red)

6.3.1 2.5” SATA SSD Handle

Each SSD is configured with a handle to provide easy insertion and removal from the storage sled.
Figure 13 illustrates drive handle design.

14
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[ Figure 13 ] 2.5” SATA SSD Handle

6.3.2 PCle SSD Add-In Card Placement

Figure 14 illustrates the NVMe SSD card placement when inserted into the PCle riser card.

[ Figure 14 ] PCle SSD Add-In Card Placement

6.4 SSD Support

Each S16 server node supports up to 16x 2.5” 7mm height SSDs. A drive tray containing the
Drive Plane Board (DPB) is used to hold these drives.

The Drive Plane Board (DPB), as shown in Figure 15, delivers power and SATA signals to SSDs.
The board size is 324.6mm x 37mm.

15
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SATA LED Connector
2x8 pin header 2.54mm

Mini SAS HD
Connector SATA Sideband
Mo oo s Comnector ot |
(right angle)
% MG [ €3 T (0 MG
£ oo MG TN MO T H
o — oo
Rl |20 i (AT (i M0
(:jig (TR (U0 (i (TR f
324.6mm
SATA Connector LED Board Power
MOLEX 87713-1005 Connector I

MOLEX 5267-04

[ Figure 15 ] S16 DPB Mechanical Design

Figure 16 illustrates the mechanical design for the PCle SSD card and its enclosure. The P2 model
supports up to 2x PCle 3.0 x8 FHHL SSD cards.

PCle Riser
2 slots PCle 3.0 x8

PCle SSD card

2 pcs PCle 3.0 x8, FHHL PCle Interface Board

[ Figure 16 ] P2 Internal PCle SSD Card Support

Figure 17 illustrates mechanical design of PCle riser card.

16
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PCle x8 Connector
WPES-098AN41B22UWS

00000 0000000000000 000000

000000 0000000000000000000
00000 O©OOCOOOOOOOOCOOCOOOOOO
000000 0000000000000000000
D00000 0000000000000000000
00000 0000000000000 00CO0CCOO

D00000 0000000000000000000
Q0000 0000000000 0CO0OCOOCOQOCOQOO

64.0mm

190.0mny

17.85mm

102.15mm

118.0mm

[ Figure 17 ] P2 PCle Riser Mechanical Design

|—B8.70—

e s ]

!

~lle100 Tvp \_PIN 1

26,00

3865 —1L65
L7B2003—~ [~

l = .
n = 00—
4] e
| TR o
Ji B —
a b e-ae00 13"
. 37,00
= 40.15

=11
2,00

.-_’

1 _135-_ 70005
—‘=—EF——rr Sty - |1 ST
*

; ++++—-r""1“ Bl

F T F .l ol e, ., . s, . . A
o T /, e e Erararaarargll
] AV | VY PIN &1
! 37.00 T 10,00 FIM &2
2—e2,35+0.05 2015 e
56,00 !

P.C.B Lavout

[ Figure 18 ] PCle x8 Connector for PCle SSD card Connection
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[ Table 4 ] P2 PCle x8 Connector Pin Definitions

PCle x8 Connector (DOWN)
WPES-098AN41B22UWS

PCle x8 Connector (UP)
WPES-098AN41B22UWS

Pin Net Name Pin Net Name Pin Net Name Pin Net Name

Al NC B1 P12V_CARD Al NC B1 P12V_CARD
A2 P12V_CARD B2 P12V_CARD A2 P12V_CARD B2 P12V_CARD
A3 P12V_CARD B3 NC A3 P12V_CARD B3 NC

Ad GND B4 GND Ad GND B4 GND

A5 NC B5 SMB_P3V3_HOST_CLK A5 NC B5 SMB_P3V3_HOST_CLK
A6 P3V3 B6 SMB_P3V3_HOST_DAT A6 P3V3 B6 SMB_P3V3_HOST_DAT
A7 NC B7 GND A7 NC B7 GND

A8 P3V3 B8 P3V3 A8 P3V3 B8 P3V3

A9 P3V3 B9 GND A9 P3V3 B9 GND

A10 | P3V3 B10 | P3V3 A10 | P3V3 B10 | P3V3

A1l | RST_PCIE_SLOTO_N B11 | NC A1l | RST_PCIE_SLOTO_N B11 | NC

Al12 | GND B12 | NC Al12 | GND B12 | NC

A13 | PE_CLKPO B13 | GND Al13 | PE_CLKP1 B13 | GND

Al14 | PE_CLKNO B14 | PEX_PET_P8 Al14 | PE_CLKN1 B14 | PEX_PET_P16
Al15 | GND B15 | PEX_PET_N8 Al15 | GND B15 | PEX_PET_N16
Al6 | PEX_PER_P8 B16 | GND Al6 | PEX_PER_P16 B16 | GND

Al17 | PEX_PER_N8 B17 | NC Al7 | PEX_PER_N16 B17 | NC

A18 | GND B18 | GND A18 | GND B18 | GND

A19 | NC B19 | PEX_PET_P9 A19 | NC B19 | PEX_PET_P17
A20 | GND B20 | PEX_PET_N9 A20 | GND B20 | PEX_PET_N17
A21 | PEX_PER_P9 B21 | GND A21 | PEX_PER_P17 B21 | GND

A22 | PEX_PER_N9 B22 | GND A22 | PEX_PER_N17 B22 | GND

A23 | GND B23 | PEX_PET_P10 A23 | GND B23 | PEX_PET_P18
A24 | GND B24 | PEX_PET_N10 A24 | GND B24 | PEX_PET_N18
A25 | PEX_PER_P10 B25 | GND A25 | PEX_PER_P18 B25 | GND

A26 | PEX_PER_N10 B26 | GND A26 | PEX_PER_N18 B26 | GND

A27 | GND B27 | PEX_PET_P11 A27 | GND B27 | PEX_PET_P19
A28 | GND B28 | PEX_PET_N11 A28 | GND B28 | PEX_PET_N19
A29 | PEX_PER_P11 B29 | GND A29 | PEX_PER_P19 B29 | GND

A30 | PEX_PER_N11 B30 | NC A30 | PEX_PER_N19 B30 | NC

A31 | GND B31 | NC A31 | GND B31 | NC

A32 | NC B32 | GND A32 | NC B32 | GND

A33 | NC B33 | PEX_PET_P12 A33 | NC B33 | PEX_PET_P20

18
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A34 | GND B34 | PEX_PET_N12 A34 | GND B34 | PEX_PET_N20
A35 | PEX_PER_P12 B35 | GND A35 | PEX_PER_P20 B35 | GND

A36 | PEX_PER _N12 B36 | GND A36 | PEX_PER_N20 B36 | GND

A37 | GND B37 | PEX_PET P13 A37 | GND B37 | PEX_PET P21
A38 | GND B38 | PEX_PET_N1i3 A38 | GND B38 | PEX_PET_N21
A39 | PEX_PER_P13 B39 | GND A39 | PEX_PER_P21 B39 | GND

A40 | PEX_PER N13 B40 | GND A40 | PEX_PER N21 B40 | GND

A4l | GND B41 | PEX_PET P14 A4l | GND B41 | PEX_PET_P22
A42 | GND B42 | PEX_PET_N14 A42 | GND B42 | PEX_PET_N22
A43 | PEX_PER P14 B43 | GND A43 | PEX_PER P22 B43 | GND

A44 | PEX_PER_N14 B44 | GND A44 | PEX_PER_N22 B44 | GND

A45 | GND B45 | PEX_PET P15 A45 | GND B45 | PEX_PET P23
A46 | GND B46 | PEX_PET_N15 A46 | GND B46 | PEX_PET_N23
A47 | PEX_PER_P15 B47 | GND A47 | PEX_PER_P23 B47 | GND

A48 | PEX_PER_N15 B48 | NC A48 | PEX_PER_N23 B48 | NC

A49 | GND B49 | GND A49 | GND B49 | GND

6.5 Power Backplane Board

The Power Backplane Board (PBB) is a 359.8mm x 60mm PCB which provides connections to the

server sleds.

ATX Power Connector

MOLEX 5569-20A
(right angle)

ATX Power Connector
MOLEX 5569-08A
(right angle)

Power Switch
LED Connector
MOLEX 5268-02
(right angle)

PM Bus Connector
CW25435-05

Power Switch
Connector
MOLEX 53015-02

60.0mm

\ (right angle)
€y — ) L{J
A e, L[] -
S =[eXelelsIslelsTele] 20 Ooog br T
Q0QQ00QGC00 Q0QQ @

m OOCONCONANA OO (00000 [O00mnon m

m OO0 AN CODCTOOAOOCEON] - o) m

359.8mm

PCI-e x8 Connector
WPES-098DNE1B94UWS
(straddle)

[ Figure 19 ] Power Backplane Board

PCI-e x8 Connector
WPES-098DN61B94UWS
(straddle)
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The PCle x8 connector and associated labeling for the PBB and server sled interface boards are

shown in Figure 20.

Front View
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[ Figure 20 ] PBB to Server Sled Interface Board Connections
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The pin definitions for the signal connectors on the PBB are listed in Table 5.

[ Table 5 ] PBB Signal Connector Pin Definitions

PCle x8 Connector (Left) PCle x8 Connector (Right)
WPES-098DN61B94UWS WPES-098DN61B94UWS

Pin Net Name Pin Net Name Pin Net Name Pin Net Name
Al P12V_ATX B1 P12V_ATX Al P12V_ATX B1 P12V_ATX
A2 P12V_ATX B2 P12V_ATX A2 P12V_ATX B2 P12V_ATX
A3 P12V_ATX B3 P12V_ATX A3 P12V_ATX B3 P12V_ATX
A4 P12V_ATX B4 P12V_ATX A4 P12V_ATX B4 P12V_ATX
A5 P12V_ATX B5 P12V_ATX A5 P12V_ATX B5 P12V_ATX
A6 P12V_ATX B6 P12V_ATX A6 P12V_ATX B6 P12V_ATX
A7 P12V_ATX B7 P12V_ATX A7 P12V_ATX B7 P12V_ATX
A8 P12V_ATX B8 P12V_ATX A8 P12V_ATX B8 P12V_ATX
A9 P12V_ATX B9 P12V_ATX A9 P12V_ATX B9 P12V_ATX
Al0 P12V_ATX B10 P12V_ATX Al10 P12V_ATX B10 P12V_ATX
All NC B11 P12V _DET All NC B11 P12V _DET
Al2 GND B12 NC Al2 GND B12 NC

Al3 NC B13 GND Al3 NC B13 GND

Al4 NC B14 NC Al4 NC B14 NC

Al5 GND B15 NC Al5 GND B15 NC

Al6 NC B16 GND Al6 NC B16 GND

Al7 NC B17 NC Al7 NC B17 NC

Al8 GND B18 GND Al8 GND B18 GND

Al9 NC B19 NC Al19 NC B19 NC

A20 GND B20 NC A20 GND B20 NC

A21 PMBUS_CLK_SLOTO B21 GND A21 PMBUS_CLK_SLOT1 B21 GND

A22 PMBUS_DATA_SLOTO B22 GND A22 PMBUS_DATA_SLOT1 B22 GND

A23 GND B23 SIO_GP20_SLOTO A23 GND B23 SIO_GP20_SLOT1
A24 GND B24 SIO_GP21_SLOTO A24 GND B24 SIO_GP21_SLOT1
A25 PMBUS_ALERT_SLOTO B25 GND A25 PMBUS_ALERT_SLOT1 B25 GND

A26 NC B26 GND A26 NC B26 GND

A27 GND B27 NC A27 GND B27 NC

A28 GND B28 NC A28 GND B28 NC

A29 NC B29 GND A29 NC B29 GND

A30 NC B30 GND A30 NC B30 GND

A31 GND B31 GND A31 GND B31 GND

A32 GND B32 GND A32 GND B32 GND

A33 P12V_ATX B33 P12V_ATX A33 P12V_ATX B33 P12V_ATX
A34 P12V_ATX B34 P12V_ATX A34 P12V_ATX B34 P12V_ATX
A35 P12V_ATX B35 P12V_ATX A35 P12V_ATX B35 P12V_ATX
A36 P12V_ATX B36 P12V_ATX A36 P12V_ATX B36 P12V_ATX
A37 P12V_ATX B37 P12V_ATX A37 P12V_ATX B37 P12V_ATX
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A38 P12V_ATX B38 P12V_ATX A38 P12V_ATX B38 P12V_ATX
A39 P12V_ATX B39 P12V_ATX A39 P12V_ATX B39 P12V_ATX
A40 P12V_ATX B40 P12V_ATX A40 P12V_ATX B40 P12V_ATX
A4l P12V_ATX B41 P12V_ATX A4l P12V_ATX B41 P12V_ATX
A42 GND B42 GND A42 GND B42 GND
A43 GND B43 GND A43 GND B43 GND
Ad4 GND B44 GND Ad4 GND B44 GND
A45 GND B45 GND A45 GND B45 GND
Ad6 GND B46 GND Ad6 GND B46 GND
A47 GND B47 GND A47 GND B47 GND
A48 GND B48 GND A48 GND B48 GND
A49 GND B49 GND A49 GND B49 GND

6.5.1 DC Input Connection

The DC power input connection on PBB is via an ATX type connector (Molex P/N 5569-20A,
5569-08A). The PBB routes power to the sleds. There are two horizontal-type power connectors
installed on the PBB; each of the connectors can deliver up to 13A of power, for a total of 16A
for each server sled.
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0.4 VIEWED FROM COMPONENT SIDE
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[ Figure 21 ] PBB PSU Connector
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Pin definitions for the power connectors on the PBB are shown in Table 6.

[ Table 6 ] PBB Power Connector Pin Definitions

ATX Power Connector
MOLEX 5569-20A

ATX Power Connector
MOLEX 5569-08A

Pin Net Name Pin Net Name
1 P12V_ATX 1 GND

2 P12V_ATX 2 GND

3 GND 3 GND

4 P12V_ATX 4 GND

5 GND 5 P12V_ATX
6 P12V_ATX 6 P12V_ATX
7 GND 7 P12V_ATX
8 NC 8 P12V_ATX
9 P5V_STBY

10 P12V_ATX

11 P12V_ATX

12 P12V_ATX

13 P12V_ATX

14 P12V_ATX

15 GND

16 PSON#

17 GND

18 GND

19 GND

20 NC

6.5.2 PMBus and Power Switch Connector

Figure 22 illustrates the PMBus connector, and Table 5 shows its pin definitions.

100£.003
5540.08 [—

9,043+£.003
©1.09+0.08

P.C. Board

-

Layout

[ Figure 22 ] PBB PMBus Connector




CIRCUIT NO. |

PM Bus Connector
CW2543S-05

Pin Net Name

1 SCL

2 SDA

3 INT_IN#

4 GND

5 NC

Fl=R9-2
TRADE

MARK

YRR EAvd (0.9 um MIND .
PHOSPHOR HRONZE [@.16]
PRE-TINNED(@.9 wm MIN. .

{1.44) 8.32

-
@7

[ Table 7 ] PBB PMBus Connector Pin Definitions

Figure 23 illustrates the Power Switch connector, and Table 6 shows its pin definitions.

(agrma
NON-ACCUM, / ¢RI
2% @ 8.9-8. loaii woue)
(57 \ ‘ @ 0.8, [rund o)

1 | 1 | 1
RRAGRARS
iR~ (BE)
RECOMMENDED P. C. BOARD HOLE DIM. (REF.)

(t=1.e)

[ Figure 23 ] PBB Power Switch Connector

[ Table 8 ] PBB Power Switch Connector Pin Definitions

Power Switch Connector
MOLEX 53015-02

Pin Net Name
1 PSON#
2 GND
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6.6 Server Sled Interface Board Placement

The Server Sled Interface Board acts as a connection between the motherboard and the PCle
riser for Raid Controller (516) or PCle SSD (P2) cards. Figures 24 and 25 illustrate the S16 and P2

model’s interface board layout.

PCle Connector
FAN Connector

SAMTEC : ERM8-075-01-L-D-EM2-TR
PCle 3.0 x16 , PM-BUS, BMC_FAN... PCle ,SIo,t Connector
SAMTEC : PCIE-098-02-5-D-RA MOLEX : 47053-1000
Standard PCle x8 slot. Type : straight type
[
ﬂ. =) -El
£
el £
gl s
- =
%]
~
- £
e . [zed freed S
231.0mm
252.05mm
Mini SAS HD Connector
MOLEX : 170729-0001 ATX Connector
Type : straight type %S:\-E)(str:\l;iiigﬁi

[ Figure 24 ] S16 Server Sled Interface Board
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PCle Connector
SAMTEC : ERM8-075-01-L-D-EM2-TR
, PM-BUS, BMC_FAN...

PCle 3.0 x16

te Project

PCle slot Connector

WINWIN : WPES-164AN41B22UWS

Standard PCle x16 slot. FAN Connector
MOLEX : 47053-1000

Type : straight type

D

-0 v |

80.0mm

66.15mm

R

- Gl

14.85mgm

231.0mm

252.05mm

ATX Connector
MOLEX : 5566-06A
Type : straight type

[ Figure 25 ] P2 Server Sled Interface Board

6.6.1 Hot Swap Controller
The Hot Swap Controller implementation follows the motherboard’s design specification.

PCIEXS |, PCIEXS I| Geng Aotimer | PCIE x8 | Mini-SAS|  pci xp ( For NVMe interface)
Gen3 DSBOFCIS00 HD Conn. 0P
| —
3.3v 12V
PCIEx8 PCIE x8 PCIEX8
Gen3 Slot
y
12v
SAID Caref 12V Det.
Motherboard AIX DC_ON
PBB
PMBUS ( CLK,DATA,ALERT )
GPIO (SLOT ID1, 2)

— I

[ Figure 26 ] S16 Hot Swap Controller Block Diagram
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PBB

PCIE x8
PCIEx8 PCIE x8 PCIE x8 PCle
Gen3 SSD Card
al
PCIEx8 PCIE x8 PCIEX16 12v. 3.8V
Gen3 Slot 12v
3.3V
12V
2v 12V Det.
Motherboard ATX.
DC_ON
SM_BUS
PMBUS ( CLK,DATA,ALERT)
GPIO (SLOT ID1,2)
[ Figure 27 ] P2 Hot Swap Controller Block Diagram
6.6.2 PCle Connectors

Figure 28 illustrates the PCle connector which connects the server sled interface board to

motherboard. Its pin definitions are given in Table 7.

(0,80) 031

—
T W
g FOPS = No. of poswhonsx > 268
| ’080 ) 0375 + (10,00) 394 A
ll ,|.|.,||,.,”,|”,. = I8
—r i |

(5,70)
224
(1,79)
582
—Y
-EGPS
-
-L

[ Figure 28 ] Server Sled Interface Board to Motherboard Connector
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[ Table 9] Server Sled Interface Board Pin Definitions

Al P12V_HSW
A2 P12V_HSW

A3 P12V_HSW

Ad P12V_HSW

A5 P12V_HSW

A6 P3V3_MB

A7 P3V3_MB

A8 P3V3_MB

A9 P3V3_MB

A0 NC

All PCIE_RESET_N
Al2 GND

A13 100M_CLK_SLOTO_DP
Al4 100M_CLK_SLOTO_DN
A15 GND

A16 PCIE_RX_O_DPO
A17 PCIE_RX_O_DNO
A18 GND

A19 PCIE_RX_O_DP1
A20 PCIE_RX_O_DN1
A21 GND

A22 PCIE_RX_O_DP2
A23 PCIE_RX_O_DN2
A24 GND

A25 PCIE_RX_O_DP3
A26 PCIE_RX_O_DN3
A27 GND

A28 PCIE_RX_O_DP4
A29 PCIE_RX_O_DN4
A30 GND

A31 PCIE_RX_O_DP5
A32 PCIE_RX_O_DN5
A33 GND

A34 PCIE_RX_O_DP6
A35 PCIE_RX_O_DN6
A36 GND

A37 PCIE_RX_O_DP7
A38 PCIE_RX_O_DN7
A39 GND

A40 NC

A4l NC

A42 GND

A43 PCIE_RX_O_DP8
Ad4 PCIE_RX_O_DN8
A45 GND

A46 PCIE_RX_O_DP9
A47 PCIE_RX_O_DN9

B1 P12V_HSW
B2 P12V_HSW

B3 P12V_HSW

B4 P12V_HSW

B5 P12V_HSW

B6 NC

B7 SMB_CLKO

B8 SMB_DATO

B9 P3V3_MB

B10 P3V3_AUX

B11 GND

B12 PCIE_TX_O_DPO
B13 PCIE_TX_O_DNO
B14 GND

B15 PCIE_TX_O_DP1
B16 PCIE_TX_O_DN1
B17 GND

B18 PCIE_TX_O_DP2
B19 PCIE_TX_O_D2
B20 GND

B21 PCIE_TX_O_DP3
B22 PCIE_TX_O_DN3
B23 GND

B24 NC

B25 NC

B26 GND

B27 PCIE_TX_O_DP4
B28 PCIE_TX_O_DN4
B29 GND

B30 PCIE_TX_O_DP5
B31 PCIE_TX_O_DN5
B32 GND

B33 PCIE_TX_O_DP6
B34 PCIE_TX_O_DN6
B35 GND

B36 PCIE_TX_O_DP7
B37 PCIE_TX_O_DN7
B38 GND

B39 PCIE_TX_O_DP8
B40 PCIE_TX_O_DN8
B41 GND

B42 PCIE_TX_O_DP9
B43 PCIE_TX_O_DN9
B44 GND

B45 PCIE_TX_O_DP10
B46 PCIE_TX_O_DN10
B47 GND
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A48 GND B48 PCIE_TX_O_DP11
A49 PCIE_RX_O_DP10 B49 PCIE_TX_O_DN11
A50 PCIE_RX_O_DN10 B50 GND

A51 GND B51 NC

A52 PCIE_RX_O_DP11 B52 NC

A53 PCIE_RX_O_DN11 B53 GND

A54 GND B54 PCIE_TX_O_DP12

A55 PCIE_RX_O_DP12 B55 PCIE_TX_O_DN12
A56 PCIE_RX_O_DN12 B56 GND

A57 GND B57 PCIE_TX_O_DP13

A58 PCIE_RX_O_DP13 B58 PCIE_TX_O_DN13

A59 PCIE_RX_O_DN13 B59 GND

A60 GND B60 PCIE_TX_O_DP14

A61 PCIE_RX_O_DP14 B61 PCIE_TX_O_DN14
AG2 PCIE_RX_O_DN14 B62 GND

A63 GND B63 PCIE_TX_O_DP15

AG4 PCIE_RX_O_DP15 B64 PCIE_TX_O_DN15

A65 PCIE_RX_O_DN15 B65 GND

A66 GND B66 LBOARD_BMC_PWM3
A67 NC B67 LBOARD_BMC_TACH3
A68 NC B68 GND

A69 NC B69 LBOARD_BMC_PWM4
A70 NC B70 LBOARD_BMC_TACH4
A71 PMBUS_CLK B71 GND

A72 PMBUS_DATA B72 LBOARD_BMC_PWMS5
A73 PMBUS_ALERT B73 LBOARD_BMC_TACH5
A74 SLOT_IDO B74 GND

A75 SLOT_ID1 B75 DC_ON
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6.6.3 Interface Board PCle Slot Connector

Figure 29 illustrates the Interface Board PCle slot connector for the RAID card (S16 model). Its
pin definitions are given in Table 8.

Bi

B2 \

| . | 1{!]

—» Ll (1,00) 03937 M/
B {11551
(178 070 —= 459

A 1=
(o 23

POSITIONS A B C D
P77 -036 (1) 12.59'§E} (7360 §|] '[9315@? [&21;%]

064 (4] (39,00) [21,!’:5] l?3,15l IEEI,OiJ]

3504 2321 2380 2756

[ Figure 29 ] RAID Card PCle Slot Connector

[ Table 10 ] Signal Connector Pin Definitions for the S16 PCle Slot

Al NC B1 P12V_SLOT
A2 P12V_SLOT B2 P12V_SLOT
A3 P12V_SLOT B3 P12V_SLOT
A4 GND B4 GND

A5 JTAG/TCK B5 SMB_CLKO
A6 JTAG/TDI B6 SMB_DATO
A7 JTAG/TDO B7 GND

A8 JTAG/TMS B8 P3Vv3

A9 P3v3 B9 Reserved
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A10 P3V3
All PCIE_RESET_N
A12 GND

A13 100M_CLK_SLOTO_DP
Al4 100M_CLK_SLOTO_DN
A15 GND

Al6 PCIE_RX_O_DP_0
Al7 PCIE_RX_O_DN_0
A18 GND

A19 NC

A20 GND

A21 PCIE_RX_O_DP 1
A22 PCIE_RX_O DN_1
A23 GND

A24 GND

A25 PCIE_RX_O_DP 2
A26 PCIE_RX_O_DN_2
A27 GND

A28 GND

A29 PCIE_RX_O_DP_3
A30 PCIE_RX_O_DN_3
A31 GND

A32 NC

A33 NC

A34 GND

A35 PCIE_RX_O_DP_4
A36 PCIE_RX_O_DN_4
A37 GND

A38 GND

A39 PCIE_RX_O_DP_5
A40 PCIE_RX_O_DN_5
A4l GND

A42 GND

A43 PCIE_RX_O_DP_6
A44 PCIE_RX_O_DN_6
A45 GND

A46 GND

A47 PCIE_RX_O_DP_7
A48 PCIE_RX_O_DN_7
A49 GND

B10 P3V3_AUX
B11 NC

B12 NC

B13 GND

B14 PCIE_TX_O_DPO
B15 PCIE_TX_O_DNO
B16 GND

B17 NC

B18 GND

B19 PCIE_TX_O_DP1
B20 PCIE_TX_O_DN1
B21 GND

B22 GND

B23 PCIE_TX_O_DP2
B24 PCIE_TX_O_DN2
B25 GND

B26 GND

B27 PCIE_TX_O_DP3
B28 PCIE_TX_O_DN3
B29 GND

B30 NC

B31 NC

B32 GND

B33 PCIE_TX_O_DP4
B34 PCIE_TX_O_DN4
B35 GND

B36 GND

B37 PCIE_TX_O_DP5
B38 PCIE_TX_O_DN5
B39 GND

B40 GND

B41 PCIE_TX_O_DP6
B42 PCIE_TX_O_DN6
B43 GND

B44 GND

B45 PCIE_TX_O_DP7
B46 PCIE_TX_O_DN7
B47 GND

B48 NC

B49 GND
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Figure 30 illustrates the PCle slot connector for the NVME SSD Riser Card (P2 model). Table 9
shows its pin definitions.
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[ Figure 30 ] PCle Connector for the Riser Card (P2 Model)




[ Table 11 ] Riser Card (P2 Model) Signal Connector Pin Definitions
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Al P12V_SLOT
A2 P12V_SLOT

A3 P12V_SLOT

Ad GND

A5 NC

A6 NC

A7 NC

A8 NC

A9 P3V3

A10 P33

All PCIE_RESET_N

Al2 GND

A13 100M_CLK_SLOTO_DP
Al4 100M_CLK_SLOTO_DN
A15 GND

A16 PCIE_RX_O_DPO

A17 PCIE_RX_O_DNO

A18 GND

A19 NC

A20 GND

A21 PCIE_RX_O_DP1

A22 PCIE_RX_O_DN1

A23 GND

A24 GND

A25 PCIE_RX_O_DP2

A26 PCIE_RX_O_DN2

A27 GND

A28 GND

A29 PCIE_RX_O_DP3

A30 PCIE_RX_O_DN3

A31 GND

A32 100M_CLK_SLOT1_DP
A33 100M_CLK_SLOT1_DN
A34 GND

A35 PCIE_RX_O_DP4

A36 PCIE_RX_O_DN4

A37 GND

A38 GND

A39 PCIE_RX_O_DP5

A40 PCIE_RX_O_DN5

A4l GND

A42 GND

A43 PCIE_RX_O_DP6

Ad4 PCIE_RX_O_DN6

A45 GND

A46 GND

A47 PCIE_RX_O_DP7

B1 P12V_SLOT
B2 P12V_SLOT

B3 P12V_SLOT

B4 GND

B5 SMB_CLKO

B6 SMB_DATO

B7 GND

B8 P3V3

B9

B10 P3V3_AUX

B11 NC

B12 P12V_SLOT

B13 GND

B14 PCIE_TX_O_DPO
B15 PCIE_TX_O_DNO
B16 GND

B17 P12V_SLOT

B18 GND

B19 PCIE_TX_O_DP1
B20 PCIE_TX_O_DN1
B21 GND

B22 GND

B23 PCIE_TX_O_DP2
B24 PCIE_TX_O_DN2
B25 GND

B26 GND

B27 PCIE_TX_O_DP3
B28 PCIE_TX_O_DN3
B29 GND

B30 P12V_SLOT

B31 P12V_SLOT

B32 GND

B33 PCIE_TX_O_DP4
B34 PCIE_TX_O_DN4
B35 GND

B36 GND

B37 PCIE_TX_O_DP5
B38 PCIE_TX_O_DN5
B39 GND

B40 GND

B41 PCIE_TX_O_DP6
B42 PCIE_TX_O_DN6
B43 GND

B44 GND

B45 PCIE_TX_O_DP7
B46 PCIE_TX_O_DN7
B47 GND
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A48 PCIE_RX_O_DN7 B48 P12V_SLOT
A49 GND B49 GND

A50 NC B50 PCIE_TX_O_DP8
A51 GND B51 PCIE_TX_O_DN8
A52 PCIE_RX_O_DP8 B52 GND

A53 PCIE_RX_O_DNS8 B53 GND

A54 GND B54 PCIE_TX_O_DP9
A55 GND B55 PCIE_TX_O_DN9
A56 PCIE_RX_O_DP9 B56 GND

A57 PCIE_RX_O_DN9 B57 GND

A58 GND B58 PCIE_TX_O_DP10
A59 GND B59 PCIE_TX_O_DN10
A60 PCIE_RX_O_DP10 B60 GND

A61 PCIE_RX_O_DN10 B61 GND

A62 GND B62 PCIE_TX_O_DP11
A63 GND B63 PCIE-TX_O_DN11
AG4 PCIE_RX_O_DP11 B64 GND

A65 PCIE_RX_O_DN11 B65 GND

A66 GND B66 PCIE_TX_O_DP12
A67 GND B67 PCIE_TX_O-DN12
AGS PCIE_RX_O_DP12 B68 GND

A69 PCIE_RX_O_DN12 B69 GND

A70 GND B70 PCIE_TX_O_DP13
A71 GND B71 PCIE_TX_O_DN13
A72 PCIE_RX_O_DP13 B72 GND

A73 PCIE_RX_O_DN13 B73 GND

A74 GND B74 PCIE_TX_O_DP14
A75 GND B75 PCIE_TX_O_DN14
A76 PCIE_RX_O_DP14 B76 GND

A77 PCIE_RX_O_DN14 B77 GND

A78 GND B78 PCIE_TX_O_DP15
A79 GND B79 PCIE_TX_O_DN15
AS0 PCIE_RX_O_DP15 B8O GND

A81 PCIE_RX_O_DN15 B81 NC

A82 GND BS2 NC
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6.6.4 ATX Connectors
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[ Figure 31 ] ATX Power Connector for the DPB (S16) and PCle SSD (P2)

[ Table 12 ] ATX Power Connector Pin Definitions

1 GND 4 P12V_SLOT
2 GND 5 P12V_SLOT
3 GND 6 P12V_SLOT

6.6.5 Fan Connectors

The Molex 47053-1000, shown in Figure 32, is used as a 4-pin Fan Connector. The Fan
Connector signals follow the “4-wire Pulse Width Modulation (PWM) Controlled Fans
Specification” Revision 1.3, September 2005, published by Intel Corporation. Each node has two
fan connectors. The Fan Connector Power, PWM and Tachometer signals are connected to the
BMC (AST2400). The PWM control signal is shared but the Tachometer signals are read
separately by BMC. The Fan power should not be turned off when the server node is in the
working state (S0).
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[ Figure 32 ] Fan Connector Drawing

J- @ 1024005 (4X)

N
AN

&
NV
<
P

—‘-1 J‘—C.é';:c.ﬁ “4xy
L

2164005 “ I—
A
Y

The pin definitions for the Fan Connectors (FAN1 and FAN2) on the server sled Interface Board
are shown in Table 11.

[ Table 13 ] FAN Connector Pin Definition

FAN Connector
MOLEX 47053-1000

Pin Net Name
1 GND
2 P12V_FAN
3 FAN_TACH_CPU
4 FAN_PWM_CPU
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6.7 Chassis

The AF-Media chassis is 19” 2 RU rack mountable design with the dimensions 438mm(W) x
88mm(H) x 700mm(D), as shown in Figure 33. The chassis accommodates two server sleds, 1
Power Backplane Board, 2 PSUs and other mechanical elements as shown in Figure 34. These
mechanical elements are used to simplify assembly by acting as component installation guides.

438mm
(17.24")

[ Figure 33 ] AF-Media Chassis

Power Switch

PBB

PSU Housing ——

[ Figure 34 ] Chassis Components
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6.8 Power Supply

The AF-Media uses two 750W 1+1 Redundant Power Supply Units (PSU), Zippy part number

M1U2-5750V4V.
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[ Figure 35 ] Power Supply Units
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6.9 Fans

The fans used in the chassis are Shenzhen Huaxia Hengtai Electronic Co., Ltd model
DZ06038B12MG (60mm x 60mm x 38mm). Two fans are installed in each node. The fan
controller is the AST2400 BMC.

ROTATION AIR FLOW
— X =

60.00+0. 50 38.00+0. 50
50.00+0. 30

4-94.50£0. 30

60. 0040. 50
50. 00+0. 30
|
|

UL3266 26# 300mm _‘

[ Figure 36 ] Fan Module

6.9.1 CFM

Each fan has a maximum air flow of 44.52 CFM. This is sufficient to cool a CPU with a Thermal
Designh Power (TDP) of 45W when operating at maximum 35 C ambient temperature.

6.9.2 Fan Control

The AST2400 BMC on the motherboard is used to control the fan signals. Figure 37 and Figure
38 illustrate the fan signal control mechanism. All fans run at the same speed and are managed
by the highest PWM of server nodes.
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[ Figure 37 ] Fan Control Diagram
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[ Figure 38 ] Fan PWM-curve Graph
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6.10 Environmental Requirements
The system meets the following environmental requirements:
® Ambient operating temperature range: -5 to +35 degree C
@® Storage relative humidity: 10% to 90% (non-condensing)
® Storage temperature range: -20 to +70 degree C
® Operating altitude with no de-ratings to 1000m (3300 feet)

6.11 Regulations
Planned certifications are listed below:
® EMC : CE, FCC, VCCI, KCC, CCC
® Safety: CB, UL
The system should be compliant with RoHS and WEEE

6.12 Operating System Compatibility
The System needs to be compatible with the following operating systems:
® RedHat Enterprise Linux 7.0
® CentOS 6.7 (64bits)
® \Windows Server 2012 R2

<< EOD >>
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