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Why NVMe?

It’s open 
source!

Multiple form 
factors! 

It scales!



Design objectives

Modular 

Flexible configurations 

Compatible with 
upcoming standards
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Dual x4 Mini-SAS HD cables 

Pin-out is compatible with 
PCI-SIG external PCIe cable 
specification 

Custom cable to include  
full side-band 

Head node connections
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1.0 CABLE ASSEMBLY, HD MSAS,

DRAWING

SCR# LTR DESCRIPTION DATE APPR

NOTES:  UNLESS OTHERWISE SPECIFIED

1 PRELIMINARY DESIGN 10/23/2015 DC

1.   THIS DRAWING IS RESERVED FOR FACEBOOK (NO CUSTOMER DRAWING).

5.   CABLE ASSEMBLIES, COMPONENTS AND SUB-COMPONENTS SHALL BE COMPLIANT TO

MEET AMPHENOL SPECIFICATIONS.

3.   CABLE ASSEMBLIES SHALL BE TESTED PER AMPHENOL SPECIFICATIONS AND PROCEDURES.

4.   CABLE ASSEMBLIES SHALL BE COMPLIANT TO SAS-3.0 SPECIFICATION AT MINIMUM.

2.   CABLE ASSEMBLIES, COMPONENTS, SUB-COMPONENTS, MATERIALS AND MFG PROCESSES MUST

EU DIRECTIVE 2011/65/EU-ROHS2.

2 RVS W/D 10/28/2015 DC

CUSTOMER USE N/A

AHSP P/N LENGTH "A" DIAMTER "B"
NEETCT-F401 1000 ±20 7.0' ±1.0"
NEETCT-F402 1500 ±30 7.0' ±1.0"
NEETCT-F403 2000 ±40 7.0' ±1.0"
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TABLE 2

TABLE 1

ITEM No. DESCRIPTION

SINGLE TWIN-AX PAIR CABLE, 30 AWG

TWISTED PAIR CABLE, 30 AWG

SINGLE INSULATED WIRE, 30 AWG

PLUG, HDMSAS - REFERENCE SFF-8644

LABEL, WRAPPED - P/N & REV, DATE CODE, COUNTRY 
OF ORIGIN AND SERIAL NUMBER

LANYARD, HDMSAS, PANTONE 375C GREEN, UL 94V-0

LABEL, FLAGGED - RoHS2
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6
7 6

6

5
5

4

1

P1-Y P2-Z

A1

B1

C1

D1

A9
B9

C9

D9

A1
B1

C1

D1

A9

B9

C9

D9

TYP PINOUT
TYP PINOUT

P1-Z P2-Y

Z Y Z Y

* - P2-Z WIRING IS THE
     SAME AS P2-Y

* - P1-Z WIRING IS THE
     SAME AS P1-Y

RX1+

GND
TX3-
TX3+
GND
TX1-
TX1+
GND
PCIE_CLOCK_DN
PCIE_CLOCK_DP
PCIE_RESET_N
CABLE_PRESENT_N
GND
TX0+
TX0-
GND
TX2+
TX2-
GND
GND
RX3-
RX3+
GND
RX1-
RX1+
GND
SDA
SCL
USB_DN
USB_DP
GND
RX0+
RX0-
GND
RX2+
RX2-
GND

GND
RX3-
RX3+
GND
RX1-

GND
PCIE_CLOCK_DN
PCIE_CLOCK_DP

PCIE_RESET_N
CABLE_PRESENT_N

GND
RX0+
RX0-
GND
RX2+
RX2-
GND
GND
TX3-
TX3+
GND
TX1-
TX1+
GND
SDA
SCL

USB_DN
USB_DP

GND
TX0+
TX0-

GND
TX2+
TX2-

GND

SHELLSHELL
C9
C8
C7
C6
C5
C4
C3
A2
A1
B1
B2
D3
D4
D5
D6
D7
D8
D9
A9
A8
A7
A6
A5
A4
A3
C2
C1
D1
D2
B3
B4
B5
B6
B7
B8

A9
A8
A7
A6
A5

A3
A2
A1
B1
B2
B3
B4
B5
B6
B7
B8
B9
C9
C8
C7
C6
C5
C4
C3
C2
C1
D1
D2
D3
D4
D5
D6
D7
D8

B9D9

P2-Y*P1-Y*

A4

FACEPLATE
(BEZEL)

CABINET DOOR
(WALL)

HD MSAS MIN BEND ALLOWANCE
FROM FACEPLATE

BAGGED CABLE ASSY
NOT TO SCALE

7

8

2 3 8

TX0-
TX0+

RX0-
RX0+

TX1-
TX1+

TX0+
TX0-

RX1-
RX1+ TX1+

TX1-

RX1-
RX1+

RX0+
RX0-



PCIe Expansion Board
PCIe Drive Plane Board

PCIe
Switch

BMC

To Host(s)
x4 cable

1x1
30x2

for each U.2
connector

2x2

x4 cable
x4 cable
x4 cable

x4 cable
x4 cable
x4 cable
x4 cable

x
2

x2

x2 SSD
SSD

x2

x2 SSD

SSD

x2

x2 SSD

SSD

x2

x2 SSD

SSD

x2

x2 SSD
SSD

x2

x2 SSD
SSD

x2

x2 SSD
SSD

x2

x2 SSD
SSD

x2

x2 SSD
SSD

x2

x2 SSD
SSD

x2

x2 SSD
SSD

x2

x2 SSD
SSD

x2

x2 SSD
SSD

x2

x2 SSD
SSD

x2

x2 SSD
SSD

PCIe Expansion Board
PCIe Drive Plane Board

PCIe
Switch

BMC SSD

SSD

SSD

SSD

SSD

SSD

SSD

SSD

SSD

SSD

SSD

SSD

SSD

SSD

SSD

To Host(s)

x4 cable

1x1
15x4

for each U.2
connector

1x4

x4 cable
x4 cable
x4 cable

x4 cable
x4 cable
x4 cable
x4 cable

PCIe switch configurations

15 x4 SSDs 30 x2 SSDs



PCIe Switch I2C – GPIO
Expander

SSD Slot

PEB side PDPB side

I2C_SCL
I2C_SDA

SHPC_INT#

IFDET#
ATNLED#
PWREN
PERST#

REFCLK_0
REFCLK_1

PERST_0#
PERST_1#

SMCLK
SMDAT

PCIe[3:0]

ACTLED

3V3_AUX
12V
GND
Hot-Plug

IFDET_N#
PRSNT_N#
DPEN_N#

Blue
/

Red
LED

SCL
SDA

INT

AD0
AD1
AD2

I/O 0
I/O 1
I/O 2
I/O 3

Power
Control

PCIe sideband

Present 

Attention LED control 

Slot power control 

PCIe reset 

SFF-8639 connector



LED
Driver

Power
Monitor

EEPROM

Fan
Controller

To PTB-2

FCB
I2C_C (6)I2C_1

I2C_2

I2C_3

I2C_4

I2C_11

I2C_12

I2C_13

I2C_14

I2C_B (7)

I2C_8

I2C_9

I2C_10

I2C_A_D (5)

PCIe Expansion Board-1 PCIe Drive Plane Board-1

PTB-1

I2C
Buffer

I2C
Buffer

I2C
Buffer

I2C
Buffer

PCIe
Switch

iso

iso

iso

iso

iso

iso

iso

iso

MiniSAS-HD A

MiniSAS-HD B

MiniSAS-HD C

MiniSAS-HD D

MiniSAS-HD A

MiniSAS-HD B

MiniSAS-HD C

MiniSAS-HD D

Clock
Gen

EEPROM

Voltage
Monitor

Hot Swap
Controller

Temp Sensor
(x3)

BMC
AST2400 EEPROM

Temp Sensor
(x4)

Voltage
Monitor

Clock Buffer
(x2)

I2C Bus
Switch-1

Clock Buffer
(x2)

I2C Bus
Switch-2

SSD SMBus
0-7

SSD SMBus
8-14

... ...

BMC

OpenBMC!



SEL
SPI

SPI

BMC_RST

USB 2.0

USB 2.0

USB 2.0

USB 2.0

BMC
AST2400

USB
Hub

SPI
Flash

SPI
Mux

USB to SPI
with GPIO

USB Conn

Mini-SAS HD
Port A

USB



SSD

x
2 SSD

SSD

x2

SSD
SSD

x
2 SSD

SSD

x2
x
2 SSD

SSD

x2
x
2

SSD
SSD

SSD

x
2 SSD

SSD

x2
x
2 SSD

SSD

x2
x
2

PCIe Expansion Board PCIe Drive Plane Board

PCIe Clock
x8

PCIe Clock
x8

PCIe Clock
x8

PCIe Clock
x6

From Host(s)

host refclk
host refclk
host refclk
host refclk

PCIe Clock
x1

PCIe Clock x1

PCIe Clock x1

PCIe Clock x1

PCIe Clock x1

Clock Generator

SSD

SSD

SSDx2

x2

x2

x2

SSD

SSD

SSD

Clock
Buffer

4

Clock
Buffer

3

Clock
Buffer

2

Clock
Buffer

1

PCIe
switch

SSD

x
2 SSD

SSD

x2

SSD
SSD

x
2 SSD

SSD

x2
x
2 SSD

SSD

x2
x
2

SSD
SSD

SSD

x
2 SSD

SSD

x2
x
2 SSD

SSD

x2
x
2

PCIe Expansion Board PCIe Drive Plane Board
PCIe Clock

x4
PCIe Clock

x8

PCIe Clock
x8

PCIe Clock
x8

PCIe Clock
x6

From Host(s)

host refclk
host refclk
host refclk
host refclk

PCIe Clock
x1

PCIe
switch

Clock Generator

SSD

SSD

SSDx2

x2

x2

x2

SSD

SSD

SSD

Clock
Buffer

1

Clock
Buffer

4

Clock
Buffer

3

Clock
Buffer

2

Clock topology

Option 1 Option 2



SSD options

2.5” – 15mm 2.5” – 7mm M.2 22110 or 2280



M.2 Carrier

SFF-8639 connector

3.3V VR

SMBus Mux



SSD “slot” = 14W total 

PEB power <= 130W 

System power <= 770W 

Power



Thermal
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See the OCP spec in the server working group! 

Come see the systems in the Facebook, Wiwynn or Intel booths!

More information



A special THANK YOU to the Facebook, 
Intel, and Wiwynn teams!




