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1 INTRODUCTION 

F20T (code name Monterey) is a 2RU height Multi-Node System with Mono Lake based design for 

standard 19” EIA rack and comprises of two F20T Sleds, two power supply units, four dual-rotor system 

fans, and sixteen front loading SFF HDD or SSD trays.  

 

F20T Sled is an integrated computing unit with four single-SoC Server Cards installed. It features up to 

four OCP compliant 1S Server Cards based on 210 x 110 mm dimension (Mono Lake 1S Server Design 

Specification: http://www.opencompute.org/wiki/Server/SpecsAndDesigns). F20T Sled could implement 

a vertically installed Side-Plane with carrying four 1S Server Cards horizontally within one sled. The micro 

server sled communicates with a 50GbE QSFP+ connector.  

 

F20T Side-Plane is composed of four connectors for 1S Server Cards, one Ethernet QSFP+ connector, one 

12V inlet power connector, one BMC, two AirMax connectors and one 50Gb Multi-host LAN controller. 

The BMC (Baseboard Management Controller) is used to manage all four 1S Server Cards as well as the 

sled itself which supports both in-band management and out-of-band management through the 

sideband control of Ethernet LAN on Side-Plane. The overview of F20T system and Sled is shown as 

Figure 1-1. 

 

HDD Bay
FAN x4

PSU x2

F20T Sled x2 Rear IO Board

Ethernet 
LAN Port

Side-Plane

Mono Lake Server x4

Interposer 
Board

F20T System F20T Sled

 

Figure 1-1 F20T System and Sleds 

 

 

http://www.opencompute.org/wiki/Server/SpecsAndDesigns
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1.1 Major Difference Between F20T and YOSEMITE 
F20T Sled is derived from Facebook Multi-Node Server Platform: Yosemite Design Specification 

(http://www.opencompute.org/wiki/Server/SpecsAndDesigns). The major differences are as Table 1-1 

and Figure 1-2. 

 

 

 F20T Sled Yosemite 

Ethernet LAN  Integrated 50Gb LAN 

Controller on Side-Plane 

Through Mezz Card to Connect 

to Adapter Board 

IO Connector/Button  Dedicated Rear IO Board for 

Operation 

on Side-Plane Directly 

Power Delivery Through Interposer Board Through Power Cable 

Fan Module Shared fan in F20T System Dedicated fan per Sled 

Table 1-1 Feature Difference between F20T and Yosemite 

 

 

F20T Sled Yosemite SledRear IO Board

Ethernet 
LAN Port

Side-Plane

Mono Lake Server x4

Interposer 
Board

Side-Plane

1S Server

OCP Mezz

FAN

 

Figure 2-2 F20T Sled and Yosemite Sled 

 

http://www.opencompute.org/wiki/Server/SpecsAndDesigns
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2 PRODUCT ARCHITECTURE OVERVIEW 

F20T system ingredients and features are shown as following list: 

 

 

Item Features 

Form Factor 2U Standard 19” EIA Rack 

Chassis Dimension 774.7 mm(L) x 447mm(W) x 87.3mm(H)/ 30.50”(L)x 17.60”(W) x 3.44”(H) 

Sled Dimension  554mm(L) x 173.1mm(W) x 83mm(H)/21.81’’(L) x 6.81’’(W)x 3.27’’(H) 

1S Server Card SoC 

(1 SoC per Mono Lake) 

Intel Xeon D-1500 SoC, Max 2.2GHz, up to 8 cores, TDP up to 45W 

Memory 

(per 1S Server Card) 

(4) RDIMM slots 

Up to 128GB (32GBx4) of memory  

Rear IO  

(per sled) 

(1) USB 2.0 port 

(1) Power Button 

(1) Reset Button 

(1) Rotary Switch 

Network (per sled) (1) QSFP+ connector with Mellanox 50Gb/s on Side-Plane 

Storage 

(per Mono Lake) 

(2) M.2 with PCIe Gen2 x2 or SATA3 2280 SSD 

(1) SATA 2.5” HDD at chassis front side 

(1) PCIe Gen3 x4 NVMe SSD at chassis front side 

USB 

(per sled) 

(1) USB2.0 port on Rear I/O board 

(1) USB2.0 port on Front I/O board 

Serial Port 

(per sled) 

(1) Mini USB connector with TX/RX only on Debug Board 

Fan 

(per chassis) 

(4) Dual-rotor fan connectors on Fan Board 

ACPI ACPI compliance, S0, S5 support. (S1 and S3 are not supported) 

TPM (per Mono Lake) (1) TPM header, support TPM 1.2 

Power-Supply (2) 1200W high efficiency Full redundant PSU, 100-240VAC 50/60Hz or 

(2) 1600W high efficiency Full redundant PSU, 200-240VAC 50/60Hz  

Table 2-1 Feature list of F20T System 
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2.1 Product Architecture Block Diagram 

2.1.1 Mono Lake 1S Server Card Block Diagram 

 

Figure 2-1 Mono Lake 1S Server Card Block Diagram 

 

2.1.2 F20T Sled Block Diagram 
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Figure 2-2 F20T Sled Block Diagram 
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2.2 Related Board Placement  

2.2.1 Mono Lake 1S Server Card Placement 

The Key part placement of Mono Lake 1S Server Card is shown as below: 

 

Figure 2-3 Top View - Mono Lake 1S Server Card Key Part Location 

 

Item Ref Designator / Silkscreen 

@PCB 

Description 

1 J15 / BMC Disable  Bridge IC disable header 

1-2 Open : Enable 

1-2 Short : Disable 

2 U14 Bridge IC 

3 J13 / TI JTAG Bridge IC JTAG connector 

4 CN1 / DB CONN Bridge IC debug connector 

5 BT1 / Battery Battery connector 

6 J5 / DIMM_A0 DDR4 DIMM connector channel 0 DIMM0 

7 J7 / DIMM_A1 DDR4 DIMM connector channel 0 DIMM1 

8 J10 / DIMM_B0 DDR4 DIMM connector channel 1 DIMM0 

9 J12 / DIMM_B1 DDR4 DIMM connector channel 1 DIMM1 

10 U30 Intel Xeon D-1500 SoC 

11 U56 / BIOS BIOS flash with socket 

12 JP1 / ME ME recovery mode jumper 

1-2 : Normal (default) 

2-3 : ME recovery mode 
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13 J9 / 1st M.2 M.2 Connector for 1st M.2 SSD drive 

14 D1 / HDD LED M.2 SSD LED 

15 U40 / CPLD Altera CPLD chip 

16 JP2 / CMOS CLEAR CMOS clear jumper 

1-2 : Normal (default) 

2-3 : Clear COMS 

17 JP3 / CPLD JTAG CPLD (Altera) in system programming header 

18 J33 TPM connector 

19 J25 OCP extension x16 golden finger 

20 J26 OCP primary x16 golden finger 

21 PJP1 VR programming header 

Table 2-2 Mono Lake 1S Server Card Key Part Location - Top Side 

 

 

Figure 2-4 Bottom View - Mono Lake 1S Server Card Key Part Location 

 

Item Ref Designator / Silkscreen 

@PCB 

Description 

22 H9 M.2 SSD latch 

23 H7 TPM standoff 

24 J21 / PCH XDP Intel Xeon D-1500 PCH XDP connector 

25 D12 Power Fail LED (blue) 

26 D13 Bridge IC/BMC heart beat LED 

27 J23 / CPU XDP Intel Xeon D-1500 CPU XDP connector 

28 J34 / 2nd M.2 2nd M.2 connector 

Table 2-3 Mono Lake 1S Server Card key Part Location - Bottom Side 
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2.2.2 Side-Plane Placement 

The placement of Side-Plane key part is as shown below: 

1
2

4 8
3

6

11
7 109

5
 

Figure 2-5 Side-Plane Key Part Location 

 

Item Ref Designator / 

Silkscreen @PCB 

Description Vendor Vendor P/N 

1 TBD PCIe x16 connector Lotes AAA-PCI-166-K33 

2 TBD PCIe x16 connector Lotes AAA-PCI-166-K33 

3 TBD QSFP+ connector Molex 747500024 

4 TBD PCIe x16 connector Lotes AAA-PCI-166-K33 

5 TBD Side-band connector to 

Rear IO Board 

Aces Electronic 50238-04071-001 

6 TBD ConnectX®-4 Lx EN Ethernet 

Network Controller 

Mellanox N/A 

7 TBD Aspeed AST1250 Aspeed AST1250A1-GP 

8 TBD PCIe x16 connector Lotes AAA-PCI-166-K33 

9 TBD Power connector FCI 10061289-001LF 

10 TBD AirMAX Press-fix connector FCI 10039851-101LF 

11 TBD AirMAX Press-fix connector FCI 10124151-102LF 

Table 2-4 Side-Plane Key Part Location 
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2.2.3 Interposer Board Placement 

1

2

4

3

 

Figure 2-6 Interposer Board Key Part Location 

Item Ref Designator / 

Silkscreen @PCB 

Description Vendor Vendor P/N 

1 TBD Power connector FCI 10061290-555444PLF 

2 TBD AirMax press-fit connector FCI 10043546-101LF 

3 TBD AirMax press-fit connector FCI 10127982-102LF 

4 TBD Board to Board connector SAMTEC ERF8-075-03-L-D-RA-TR 

Table 2-5 Interposer Board Key Part Location 

2.2.4 Rear IO Board Placement 

1 5

2 3 4 76
 

Figure 2-7 Rear IO Board Key Part Location 

Item Ref Designator / 

Silkscreen @PCB 

Description Vendor Vendor P/N 

1 TBD Side-band connector to 
Side-Plane  

Aces Electronic 50238-04071-001 

2 TBD USB connector TYCO ELECTRONICS 292303-6 

3 TBD Power Button DIPTRONICS DTSA-65N-V 
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4 TBD Reset Button DIPTRONICS DTSA-65K-V 

5 TBD Debug Header  SAMTEC ASP-165694-01 

6 TBD Node LED EVERLIGHT N/A 

7 TBD Rotary Switch DIPTRONICS RV4HAF-10R-V-B 

Table 2-6 Rear IO Board Key Part Location 

2.3 Related Board Dimension 

2.3.1 Sled Dimension  

The sled related dimension is as shown below: 

83mm

 

Figure 2-8 F20T Sled Dimension 

2.3.2 Mono Lake 1S Server Card Dimension 

The Mono Lake 1S Server Card related dimension is as shown below: 
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Figure 2-9 Mono Lake 1S Server Card Dimension  

2.3.3 Side-Plane Dimension 

The Side-Plane related dimension is as shown below: 

 

Figure 2-10 Side-Plane Dimension 

2.3.4 Interposer Board Dimension 

The Interposer Board related dimension is as shown below: 

 

Figure 2-11 Interposer Board Dimension 

2.3.5 Rear IO Board Dimension 

The Rear IO Board related dimension is as shown below: 

 

Figure 2-12 Rear IO Board Dimension 
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3 PRODUCT FEATURES   

3.1 Mono Lake 1S Server Card 

Mono Lake is a PCIe card alike 1S server. It features the latest Intel’s Xeon D-1500 SoC and supports 

4xDDR4 RDIMMs. The memory capacity of Mono Lake is up to 128GB with 32GB Memory Module 

installed. 2x M.2 2280 PCIe/SATA SSD drives connected to Xeon D-1500 SoC though SATA interface or 

PCIe bus as local storage. Minimal capacity of this local drive is 128GB. A Bridge IC is used to connect to 

BMC of Side-Plane and Xeon D-1500 SoC together for server management through an I2C interface to 

access FRU and temperature sensors. Mono Lake 1S server specification is available in 

http://www.opencompute.org/wiki/Motherboard/SpecsAndDesigns. 

3.1.1 Processor (SoC) 

The Processor (SoC)’s core name is Xeon D-1500. It is 14nm process processor with new 

microarchitecture and contains multi-core, memory controller, and IO interface. 

 

3.1.2 Memory 

The Mono Lake 1S server supports total 4xDDR4 RDIMMs, two DIMM per channel, the maximum 

memory capacity of Mono Lake is 128GB, 32GB per DIMM. 

 

3.1.2.1 DIMM Nomenclature  

DIMMs are organized into physical slots on DDR4 memory channels that belong to processor chip. The 

memory channels from SoC are identified as Channel A, B. The DIMM identifiers on the silkscreen of the 

board provide information about the channel as below. 

CPU
Xeon D-1500

B0 B1A0 A1

 

Figure 3-1 DIMM Population Rule 

http://www.opencompute.org/wiki/Motherboard/SpecsAndDesigns
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3.1.3 Bridge IC  

The Bridge IC (Tiva™ E Series microcontroller: TM4E129BNCZAD) is a highly integrated single-chip 

solution. It is used to connect BMC of Side-Plane and Xeon D-1500 SoC for server management through 

an I2C interface to access FRU and temperature sensors. 

 

3.1.3.1 Bridge IC SMBus 

The products must comply with Intel SMBus architecture in Xeon D-1500 platform. This is a requirement 

in order to minimize BIOS/Firmware code development efforts and improve product board stability and 

debugging. 

Figure 3-2 SMBus Topology of Mono Lake 1S Server 

 

 

Host Bus Name Device Location Address Note 

BIC/BDE SMB_HOST_XDP CPU XDP J23  Mono Lake 

BIC/BDE SMB_HOST_XDP PCH XDP J21  Mono Lake 

BIC/BDE SMB_HOST_XDP TPM J33  Mono Lake 

BIC SMB_HOST_3V3SB PVCCIN PU10 0XFC Mono Lake 

BIC SMB_HOST_3V3SB DDRAB PU2 0XF8 Mono Lake 

BIC SMB_HOST_3V3SB P1V05 PCH PU14 0XF4 Mono Lake 
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BIC SMB_HOST_3V3SB PVCCGBE PU16 0XF0 Mono Lake 

BIC SMB_SENSOR_3V3SB FRU U60 0XA2 Mono Lake 

BIC SMB_SENSOR_3V3SB TMP SENSOR U17 0X9C Mono Lake 

BIC SMB_SENSOR_3V3SB TMP SENSOR U8 0X9E Mono Lake 

BDE SMB_DDR01 CHANNEL A DIMM0 J5 0XA0 Mono Lake 

BDE SMB_DDR01 CHANNEL A DIMM1 J7 0XA2 Mono Lake 

BDE SMB_DDR01 CHANNEL B DIMM0 J10 0XA4 Mono Lake 

BDE SMB_DDR01 CHANNEL B DIMM1 J12 0XA6 Mono Lake 

Table 3-1 SMBUS of Mono Lake 1S Server 

 

3.1.4 Pin Assignments For Mono Lake Primary x16 OCP Golden Finger 

 

Pin Name Side B Side A Pin Name 
P12V 1 1 PRSNT# 
P12V 2 2 P12V 
P12V 3 3 P12V 
GND 4 4 GND 

I2C_SCL 5 5 SVR_ID0/GPIO0 
I2C_DATA 6 6 SVR_ID1/GPIO1 

GND 7 7 COM_TX 
PWR_BTN# 8 8 COM_RX 

USB_P 9 9 SVR_ID2/GPIO2 
USB_N 10 10 SVR_ID3/GPIO3 

SYS_RESET# 11 11 PCIE_RESET# 
      

I2C_ALERT# 12 12 GND 
GND 13 13 PCIE0_REFCLK_P 
GND 14 14 PCIE0_REFCLK_N 

PCIE0_TX0_P 15 15 GND 
PCIE0_TX0_N 16 16 GND 

GND 17 17 PCIE0_RX0_P 
GND 18 18 PCIE0_RX0_N 

PCIE0_TX1_P 19 19 GND 
PCIE0_TX1_N 20 20 GND 

GND 21 21 PCIE0_RX1_P 
GND 22 22 PCIE0_RX1_N 

PCIE0_TX2_P 23 23 GND 
PCIE0_TX2_N 24 24 GND 

GND 25 25 PCIE0_RX2_P 
GND 26 26 PCIE0_RX2_N 

PCIE0_TX3_P 27 27 GND 
PCIE0_TX3_N 28 28 GND 

GND 29 29 PCIE0_RX3_P 
GND 30 30 PCIE0_RX3_N 

SATA0_TX_P 31 31 GND 
SATA0_TX_N 32 32 GND 

GND 33 33 SATA0_RX_P 
GND 34 34 SATA0_RX_N 

PCIE1_REFCLK_P 35 35 GND 
PCIE1_REFCLK_N 36 36 GND 
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GND 37 37 PCIE2_REFCLK_P 
GND 38 38 PCIE2_REFCLK_N 

PCIE1_RESET# 39 39 GND 
PCIE2_RESET# 40 40 GND 

GND 41 41 FAST_THROTTLE_N 
GND 42 42 NIC_SMBUS_ALERT# 

NIC_SMBUS_SCL 43 43 GND 
NIC_SMBUS_SDA 44 44 GND 

GND 45 45 GE0_RX_P 
GND 46 46 GE0_RX_N 

GE0_TX_P 47 47 GND 
GE0_TX_N 48 48 GND 

GND 49 49 PCIE1_RX0_P 
GND 50 50 PCIE1_RX0_N 

PCIE1_TX0_P 51 51 GND 
PCIE1_TX0_N 52 52 GND 

GND 53 53 PCIE1_RX1_P 
GND 54 54 PCIE1_RX1_N 

PCIE1_RX1_P 55 55 GND 
PCIE1_RX1_N 56 56 GND 

GND 57 57 PCIE1_RX2_P 
GND 58 58 PCIE1_RX2_N 

PCIE1_TX2_P 59 59 GND 
PCIE1_TX2_N 60 60 GND 

GND 61 61 PCIE1_RX3_P 
GND 62 62 PCIE1_RX3_N 

PCIE1_TX3_P 63 63 GND 
PCIE1_TX3_N 64 64 GND 

GND 65 65 PCIE2_RX0_P 
GND 66 66 PCIE2_RX0_N 

PCIE2_TX0_P 67 67 GND 
PCIE2_TX0_N 68 68 GND 

GND 69 69 PCIE2_RX1_P 
GND 70 70 PCIE2_RX1_N 

PCIE2_RX1_P 71 71 GND 
PCIE2_RX1_N 72 72 GND 

GND 73 73 PCIE2_RX2_P 
GND 74 74 PCIE2_RX2_N 

PCIE2_TX2_P 75 75 GND 
PCIE2_TX2_N 76 76 GND 

GND 77 77 PCIE2_RX3_P 
GND 78 78 PCIE2_RX3_N 

PCIE2_TX3_P 79 79 GND 
PCIE2_TX3_N 80 80 GND 

GND 81 81 P12V 
GND 82 82 P12V 

Table 3-2 Mono Lake Primary x16 OCP Golden Finger Pin Definition 

 

3.1.5 Mono Lake Debug Connectors 

3.1.5.1 Xeon D-1500 SoC XDP CONNECTOR (J23 and J21) 

There are two XDP connectors. J23 is used for Xeon D-1500 CPU XDP. J21 is used for Xeon D-1500 PCH 

XDP. Both of them are for debugging; please refer to Table 2-3. 
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3.1.5.2 Bridge IC JTAG Connector (J13) 

 

Pin# Pin Name Description 

1 JTAG_TI_TCK JTAG signal 

2 JTAG_TI_TDI JTAG signal 

3 JTAG_TI_TDO JTAG signal 

4 JTAG_TI_TMS JTAG signal 

Table3-3 Bridge IC JTAG Connector Pin Definition 

 

3.1.5.3 Bridge IC UART Debug Connector (CN1) 

 

Pin# Pin Name Description 

1 P5V_STBY Power 

2 BMC_UART_TXD JTAG signal 

3 BMC_UART_RXD JTAG signal 

4 NC Not Connect 

5 GND GND 

Table3-4 Bridge IC UART Connector Pin Definition 

 

3.1.5.4 CPLD JTAG Connector (JP3) 

 

Pin# Pin Name Description 

1 P3V3_STBY Power 

2 JTAG_CPLD_TCK JTAG signal 

3 GND GND 

4 JTAG_CPLD_TDO JTAG signal 

5 JTAG_CPLD_TMS JTAG signal 

6 NC_JTAG_CPLDA_7 Not Connect 

7 JTAG_CPLD_TDI JTAG signal 

Table3-5 CPLD JTAG Connector Pin Definition 
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3.1.6 LED Definition 

3.1.6.1 Power Fail LED (D12) 

The Power Fail LED on 1S Server Card lights on when the power-on sequence does not complete 

successfully. The LED is lighted in color blue and placed on the leading edge of the card (cold-aisle). 

 

Table3-6 Power LED Description 

 

3.1.6.2 Bridge IC Heartbeat LED (D13) 

There is a green color LED for heartbeat at bottom side of Bridge IC. It provides an easy way to know that 

Bridge IC is working for external world. And there are eight LEDs for System Port80 on the Mono Lake, 

and their placement is near the Bridge IC Chip. 

 

Table3-7 Bridge IC Heartbeat LED Description 

 

3.1.6.3 HDD Active LED (D1)  

There is a green color LED for M.2 SSD activity. Both 1st NGFF and 2nd NGFF use the LED. Its location is in 

the middle of these two connectors. 

 

Table3-8 M.2 SSD Active LED Description 

 

 

LED Status LED COLOR Description Silk Screen Label 

Off N/A Power is off or power on sequence is successful. D12 

PWR LED Solid ON Blue System power on sequence is failed. 

LED Status LED COLOR Description Silk Screen Label 

Off N/A Bridge IC is not ready D13 

HB LED Blink Green Bridge IC is ready. 

LED Status LED COLOR Description Silk Screen Label 

Off N/A SSD Inactive D1 

HDD LED Blink Green SSD Active 
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3.1.6.4 CPLD Debug LED 

There are four CPLD debug LEDs on Mono Lake for debug purpose.  

D14 is CPLD_D1; D15 is CPLD_D2; D16 is CPLD_D3, D17 is CPLD_D4.  

 

3.1.7 SATA  

The SATA port connection of Mono Lake 1S server supports 3xSATA3 ports as below:  

- 1xSATA port connects to 1st M.2 connector 

- 1xSATA port connects to 2nd M.2 connector 

- 1xSATA port connects to HDD Back-Plane  

  

3.1.7.1 SATA Port Connectivity 

  Xeon 
D-1500

 

Figure 3-3 SATA Port Connectivity 

3.1.8 USB 

The USB port connection of Mono Lake 1S Server is as shown below.  

The USB ports on the F20T system are not required to be powered from STBY. 

 

3.1.8.1 USB Port Connectivity 

1S Server Side-Plane

  Xeon 
D-1500

Front Panel 
Board

1xUSB2.0

Rear IO Board1xUSB2.0

USB MUX USB HUB
1xUSB2.0 1xUSB2.0

 

Figure 3-4 USB Port Connectivity 
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3.1.9 PCIe  

PCI Express* Gen1, Gen2 and Gen 3 are dual simplex point to point serial differential low voltage 

interconnects. The signaling bit rate is 2.5 Gb/s one direction per lane for Gen1 (8b/10b encoding), 5.0 

Gb/s one direction per lane for Gen2 (8b/10b encoding) and 8.0 Gb/s one direction per lane for Gen3 

(128b/130b encoding). Each port consists of a transmitter and receiver pair. A link between the ports of 

two devices is a collection of lanes (x1, x2, x4, x8, x16). 

3.1.9.1 PCIe Port Connectivity 

The following diagram lists the usage of PCIe bus segments on Mono Lake Server Card 

  Xeon 
D-1500

 

Figure 3-5 PCIe Bus Block Diagram 
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There are several boards link the PCIe buses and drive related devices work in the F20T system, like 

NVMe SSD. The follow figure shows the detail PCIe bus connection. 

Figure 3-6 PCIe Bus Topology for SFF-8639 NVMe in F20T System 

 

3.1.10 LPC  

It implements an LPC interface as described in the Low Pin Count Interface Specification, Revision 1.1. 

The LPC bus is used to connect to the Bridge IC to Xeon D-1500 SoC. 

 

3.1.11 TPM 

The supports TPM specification 1.2 level2 revisions 103 with SPI interface module connector.  

 

3.1.12 Serial Port 

There is one serial port and it is an internal serial port trough mini-USB connector. The usage is either for 

debug or for a terminal concentrator. As the serial port is not mounted in the IO panel, you will need a 

customized cable for connection. 
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3.1.12.1 Bridge IC UART Debug CONN  

 

Pin# Pin Name Description 

1 P5V_STBY Power 

2 BMC_UART_TXD UART TX signal 

3 BMC_UART_RXD UART RX signal 

4 NC Not Connect 

5 GND GND 

Table 3-9 Bridge IC UART Debug Connector Pin Definition 

3.1.13 Power  

These are max values (where available) for board VR design purposes. It's recommended to apply a 

de-rating factor from a system power supply budgeting or thermal design standpoint. TDP power 

estimate for the main components are listed in below table. 

 

Item TDP with 4 RDIMM installed 

Mono Lake Total Power Consumption <85W 

Table 3-10 Power Consumption 

3.2 Side-Plane 

The Side-Plane holds all of the connectors and common infrastructure pieces, including 4x 1S Server Card 

connectors, 1x Ethernet QSFP+ connector, 1x 12.5V inlet power connector, a BMC and a 50Gb LAN 

controller as Figure 2-5. The BMC on Side-Plane will communicate with Bridge IC on Server Card to get 

the FRU data and temperature through IPMB, and report to Chassis Management Controller: H8 on PDB 

for system level control mechanism, especially power consumption and fan speed control. 
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3.2.1 SMBus of BMC on Side-Plane 

1S Server-Slot1

NIC-SMBus

Bridge 
IC

FRU
Temp 
Sensor
TMP75

Local I2C

SMBus/Alert#

SMBus/Alert#
IPMB

SMBus 3

SMBus 4

1S Server-Slot2

NIC-SMBus

Bridge 
IC

FRU
Temp 
Sensor
TMP75

Local I2C

SMBus/Alert#

SMBus/Alert#
IPMB

SMBus 1

SMBus 2

1S Server-Slot3

NIC-SMBus

Bridge 
IC

FRU
Temp 
Sensor
TMP75

Local I2C

SMBus/Alert#

SMBus/Alert#
IPMB

SMBus 7

SMBus 8

1S Server-Slot4

NIC-SMBus

Bridge 
IC

FRU
Temp 
Sensor
TMP75

Local I2C

SMBus/Alert#

SMBus/Alert#
IPMB

SMBus 5

SMBus 6

SMBus 9SMBusFRU -EEPROM

SMBus 10SMBus

Ambient Temp
Sensor(X2)

TMP421
Inlet and Outlet

Chassis Management 
Controller:H8

PDB

Hot-Swap Controller
ADM1278

Interposer Board
SMBus/Alert# SMBus 11

BMC  
AST1250

SMBus 12

SMBus 13SMBus

CX4 Lx EN 
Ethernet Controller

NC-SI NC-SI

QSFP+ 
Connector

SMBus

 

Figure 3-7 SMBus Topology of BMC on Side-Plane 

 

Host Bus Name Device Location Address Note 

BMC SMB_SLOT2_NIC SLOT2 TBD TBD Side-Plane 

BMC I2C_SLOT2 SLOT2 TBD TBD Side-Plane 

BMC SMB_SLOT1_NIC SLOT1 TBD TBD Side-Plane 

BMC I2C_SLOT1 SLOT1 TBD TBD Side-Plane 

BMC SMB_SLOT4_NIC SLOT4 TBD TBD Side-Plane 

BMC I2C_SLOT4 SLOT4 TBD TBD Side-Plane 

BMC SMB_SLOT3_NIC SLOT3 TBD TBD Side-Plane 

BMC I2C_SLOT3 SLOT3 TBD TBD Side-Plane 

BMC SMB_FRU FRU TBD TBD Side-Plane 

BMC SMB_TEMP Inlet Temp Sensor TBD TBD Side-Plane 

BMC SMB_TEMP Outlet Temp Sensor TBD TBD Side-Plane 

BMC SMB_HOTSWAP 
HSC, Hot Swap 

Controller 
TBD TBD Interposer 

BMC SMB_NIC CX4-Lx EN Ethernet TBD TBD Side-Plane 
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Controller 

BMC SMB_SYS 
H8, Chassis 

Management Controller 
TBD TBD PDB 

Table 3-11 SMBus of BMC on Side-Plane 

 

3.2.2 LAN on Side-Plane 

The Side-Plane is powered by Mellanox ConnectX®-4 Lx EN Ethernet Network Controller with 

10/25/40/50Gb/s ports providing the best performance with smart offloading, and it supports multi-Host, 

each Mono Lake 1S server connects to ConnectX®-4 Lx EN controller through 2x PCIe Gen 3.0 bus. 

ConnectX®-4 Lx EN controller is used in conjunction with the BMC: AST1250 for out of band 

Management traffic. The BMC: AST1250 communicates with ConnectX®-4 Lx EN controller over a SMbus 

or NC-SI interface (RMII physical).  

3.2.3 BMC On Side-Plane 

The major function of BMC on Side-Plane is as shown below: 

- Communicate with FRU/Temp Sensor/Hot-Swap controller/Middle-Plane/LAN/Mono Lake 1S 

server through SMBus 

- Side-band signal control/log with Mono Lake 1S server. 

3.2.3.1 BMC Heartbeat LED (D15) 

There is a green color LED for heartbeat near BMC chip. It provides an easy way to know that BMC is 

working for external world. 

 

 

 

 

 

 

 

 

Table 3-12 BMC Heartbeat LED Description 

 

  

 

LED Status 
LED 

COLOR 
Description 

OFF N/A BMC is not ready 

ON Green Entry into Boot Code 

Blink Green BMC is ready. 
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3.2.4 Thermal Sensors of Sled 

Thermal sensor location is as shown below: 

 

Item Temp sensor Location 

1 Outlet Temp TBD 

2 Inlet Temp TBD 

3 TBD TBD 

Table 3-13 Side-Plane Sensor List 

1

3

2

 

Figure 3-8 F20T Sled Temperature Sensors Location 

3.3 Interposer Board 

The interposer board is used to deliver the power from Middle-Plane and communicate with the system, 

the hot-swap controller is designed on the board. Please refer to Figure 2-6 & Table 2-5 for the 

placement. 

3.4 Rear IO Board 

The rear IO board is used for users to control the sled operation, the details are is as shown below. 

 

Figure 3-9 Rear IO Board Key Part Location 

Power Button Reset Button Selector Switch 

Node LED 
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3.4.1 Power And Reset Buttons 

There are two push buttons for system Power and Reset separately. Please refer to Figure 2-7 & Table 2-6 

for the placement. 

 

3.4.2 Selector Switch & LED 

A rotary selector switch can select the current or active 1S server that is connected to the debug header, 

USB mux, serial mux, and power and reset buttons. LED 1-4 are used to indicate which 1S server is the 

currently active one. Please refer to Figure 2-7 & Table 2-6 for the placement.  

 

Position Server  LED 

0 Slot 1 LED1 

1 Slot 2 LED2 

2 Slot 3 LED3 

3 Slot 4 LED4 

4 BMC LED1-4 blinking with 1Hz 

Table 3-14 Rotary Selector Switch Description 

 

And for the LED behavior of power and system identification of Mono Lake 1S server, please refer to 

below: 

 

Power and System Identify LED 1-4 

Power off, System Identify off Consistently off 

Power off, System Identify on, status good Blue on for 0.1sec, off for 0.9sec, and loop 

Power on, System Identify off, status good Blue on consistently 

Power on, System Identify on, status good Blue on for 0.9sec, off for 0.1sec, and loop 

Power off, System Identify on, status bad Amber on for 0.1sec, off for 0.9sec, and loop 

Power on, System Identify off, status bad Amber on consistently 

Power on, System Identify on, status bad Amber on for 0.9sec, off for 0.1sec, and loop 

Table 3-15 Power & System Identification LED Description 
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4 PRODUCT SYSTEM REQUIREMENTS  

The F20T Chassis is at 2U height system with 2x sled modules. The Chassis will be enabled to 

complement the board offering and accommodate the marketing requirements of sled with 4 OCP 

compliant 1S form factor servers, peripheral boards, HDDs, Fans & PSUs. 

HDD Bay
FAN x4

PSU x2

F20T Sled x2
 

Figure 4-1 Top View Of F20T System 

 

 

Figure 4-2 Front View of F20T System 
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Figure 4-3 Rear View of F20T System 

4.1 System BIOS and BMC Firmware 

The system BIOS and BMC firmware are third party proprietary and will come with binary format along with F20T 

system. System BMC firmware is optional to use open BMC from Facebook or AMI based code upon the feedback 

from OCP community. 

4.2 Environmental Requirements 

The full system shall meet the following environmental requirements: 

- Ambient operating temperature range: 0°C to + 35°C   

- Operating and Storage relative humidity: 10% to 85% (non-condensing)  

- Storage temperature range: - 40°C to + 65°C  

- Transportation temperature range: - 40°C to + 70°C (short-term storage)  

- Operating altitude with no de-ratings: 3200m (about 10656ft) 

4.3 PSU(Power Supply Unit) 

F20T system supports two type PSU as below: 

- Two 1600W high efficiency redundant PSUs ,220VAC 50/60Hz 

- Two 1200W high efficiency redundant PSUs, 110/220VAC 50/60Hz 

 

Table 4-1 LED Behavior Of PSU 

4.4 Fan & Thermal Requirement 

Four dual-rotor & Hot swap 80X56 mm variable-speed fan to meet the requirement of air-flow 125cfm 

and fan max speed 11000rpm. Fan signals are made available via a consolidated header on fan board. 

The fan control and fan speed monitor are done by chassis management controller: H8 on PDB.  
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4.5 Chassis Management Controller (H8) 

Chassis management controller:H8 (Renesas: R4F2164VTE34V) is able to get MB、HDD、Fan current 

reading、HDD Back-Plane ambient temperature and fan speed. Below is the sensor list available for 

controller H8: 

- Ambient Temperature on HDD Back-Plane  

- System Fans TACH 

- MB Current consumptions (MB reads hot-swap control IC).  

- HDD Current consumptions  

- Fan Current consumptions  

- Sensors in PSUs (PSU Present Status, PSU AC Status, and PSU Failed Status) 

4.5.1 Setting Register of Repeater On Linking Board 

There are some 6Gb/3Gb repeaters on the linking boards for SAS/SATA signal integrity adjustment. The 

chassis controller has to set the proper values in the registers of each repeater to get optimized signal 

eye diagram. 

4.5.2 Fan Speed Control 

The system fan speed is controlled by chassis controllers (H8) with FSC (Fan Speed Control) table based 

on the temperature reading. 
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4.6 Front Panel LED Function and Behavior 

Table below for the Buttons/LEDs definition in the front side of the F20T system. 

 

Figure 4-4 Front Side LED Of F20T Chassis 

 

 

Table 4-2 Front Side LED Of F20T Chassis 
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4.7 Regulatory Compliance Specifications 

Planned safety certification and Electromagnetic Compatibility (EMC) certification are listed below but may 

be changed upon the feedback from OCP community. 

 

USA UL 60950-1, 2nd Edition  

CSA C22.2 No. 60950-1-07, 2nd Edition 

CB Scheme CB Certificate and Report to IEC 60950-1:2005,  

Second Edition and/or EN 60950-1: 2006 

Taiwan BSMI CNS14336(94) 

Table 4-3 Safety Certification List 

 

 

USA FCC Part 15 subpart B, Class A 

Europe EMC Directive, 2004/108/EC  

EN55022:2007 Class A Limit, Radiated & Conducted Emissions  

EN61000-3-2:2006, EN 61000-3-3:2005  

EN55024:2003, Immunity Standard for Information Technology 

Equipment 

Japan VCCI V-3 2009.04 Class A ITE   

Korea KN22 Class A, KN24 

Taiwan BSMI CNS 13438 Class A 

Table 4-4 EMC Certification List 

 


