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1. License

1.1. Open Web Foundation (OWF) CLA
Contributions to this Specification are made under the terms and conditions set forth in Open Web Foundation
Modified Contributor License Agreement (“OWF CLA 1.0”) (“Contribution License”) by: Advanced Micro Devices,

Inc

Usage of this Specification is governed by the terms and conditions set forth in Open Web Foundation Modified
Final Specification Agreement (“OWFa 1.0”) (“Specification License”).
You can review the applicable OWFal.0 Specification License(s) referenced above by the contributors to this

Specification on the OCP website at http://www.opencompute.org/participate/legal-documents/. For actual

executed copies of either agreement, please contact OCP directly.

Notes:

1) The above license does not apply to the Appendix or Appendices. The information in the Appendix or

Appendices is for reference only and non-normative in nature.

NOTWITHSTANDING THE FOREGOING LICENSES, THIS SPECIFICATION IS PROVIDED BY OCP "AS IS" AND OCP
EXPRESSLY DISCLAIMS ANY WARRANTIES (EXPRESS, IMPLIED, OR OTHERWISE), INCLUDING IMPLIED
WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT, FITNESS FOR A PARTICULAR PURPOSE, OR TITLE,
RELATED TO THE SPECIFICATION. NOTICE IS HEREBY GIVEN, THAT OTHER RIGHTS 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
ISNOT RESPONSIBLE FOR IDENTIFYING RIGHTS FORWHICH 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, ORARISING 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. Compliance with OCP Tenets

AMD is contributing all design collateral related to the Hawaii and Lanai cards, AMD’s implementation of DC-SCM
1.0 specification, to the OCP community to enable faster design cycles for the adopters. Reference design
collaterals are provided for both the vertical and horizontal form factor implementations of the DC-SCM 1.0
specification. The design files include Schematics, Layout, Bill-of-Materials, 3-D Mechanical files, FPGA source

code for Hawaii along with detailed descriptions of our implementation.

2.1. Openness

AMD’s reference designs are implemented using industry standard tools. Implementers of DC-SCM1.0 designs
can build the boards as is or add customizations of their own to support their motherboard implementations.
Availability of full design material enables implementers to adopt the DC-SCM1.0 spec with minimal to no effort.
Further, the firmware used for system management functions is based on OpenBMC. OpenBMC is a community

developed project and is open for anyone to utilize and contribute.

2.2. Efficiency

Availability of full design collateral and Gerber files enables implementers to add customizations to match their
specific motherboard implementations as needed and build the designs with little to no effort significantly
improving design turnaround time. Additional modularity is enabled in Hawaii design by implementing
Platform RoT subsystem on a mezzanine card (Lanai card) that plugs in to Hawaii. Implementers can design
their own security sub-system based on vendor of their choice or come up with specific implementations based

on individual needs.
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2.3. Impact

Through the donation of a complete DC-SCM 1.0 reference design AMD shows commitment to advancing the

idea of DC-SCM and supporting the continued build out of modular systems moving forward.

2.4. Scale

AMD has provided to the OCP community all design data related to Hawaii, with which any entity possessing a
reasonable skill set can put together their own version of Hawaii and Lanai. AMD works with OEMs and
Datacenters across the globe, helping them to build platforms based on this architecture. AMD, however, does

not have the retail sales infrastructure to build and sell direct these adapters and is not in a position to do so.
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3. Version Table

Date

Version #

Author

Description

5/26/2022

1.0

Ravi Bingi
Greg Sellman
Mahesh Prabhu

Initial Release

Date: May 26, 2022

Page 7




[Public]

Open Compute Project « AMD DC-SCM 1.0 Adapter(s) Contribution

4. Scope

This document defines the technical details for:

e ADC-SCM 1.0 compliant, vertical form factor (VFF) adapter, Hawaii-V
e ADC-SCM 1.0 compliant, horizontal for factor (HFF) adapter, Hawaii-H

e APlatform Root of Trust (RoT) module, Lanai

5. Overview

Outlined within these reference designs are implementation details for both vertical and horizontal DC-SCM

adapters, compliant to the DC-SCM 1.0 Specification (SPEC, DC-SCM, Google, Microsoft).

Also included within these reference designs and donation are details related to a Platform Root of Trust (RoT)

Module.

The useful purpose of the adapter(s) is/are to move common server management, security, and control features
from a typical processor motherboard architecture onto a smaller common form factor module. These modules
contain all the FW states previously housed on a typical processor motherboard. This provides benefits to both
the user and developer.

From a Data Center perspective, this enables common management and security to be deployed across a higher
percentage of platforms. It also enables deployment of management and security upgrades on platforms within

a generation without redesign of more complex components.

Atypical DC-SCM design enables the design and deployment of Host Processing Module (HPM) complexes to
become a simpler exercise with increased efficiency for time to market deployment. With a standardized DC-SCI
pinout and definition, it can be used as a vehicle to drive common boot, monitoring, control, and remote debug

for diverse platforms.
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6. Rack Compatibility
As these are DC-SCM adapter reference design with use cases only within a larger system or platform, Rack

Compatibility is N/A.

7. Physical Specifications

Described within this section are the physical attributes of the DC-SCM adapter.

e Block Diagram(s)
e Form Factor(s)
e Connector, Switch and LED Details
e Dimensions
e PCB Stackup
7.1 Block Diagrams
Shown below are high level block diagrams for both the DC-SCM and Platform RoT Module
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Figure 1: Hawaii DC-SCM 1.0, Block Diagram
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Figure 2: Lanai Platform RoT Module, Block Diagram

7.2 Form Factors

SPI_CS

This DC-SCM 1.0 contribution includes both Vertical (VFF Option 1) and Horizontal form factors as follows.

The Hawaii-V and Hawaii-H have almost identical schematics barring the differences listed in table below.

Feature Hawaii-V Hawaii-H
Optional M.2 connector Yes No
VGA header No Yes

Debug / test signals

Quantity and access via headers and resistors is different between two

form-factors.
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Hawaii-V, vertical form factor DC-SCM 1.0.
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Figure 3: Hawaii-V, Vertical DC-SCM 1.0

Hawaii-H, horizontal form factor DC-SCM 1.0.
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Figure 4: Hawaii-H, Horizontal DC-SCM 1.0
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The Lanai Platform Root of Trust (RoT) module is shown below in Figure 5.
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Figure 5: Lanai, Platform Root of Trust (RoT) Module

7.3 Connector, Switch and LED Details

Shown below are the location and description of key connectors, switches and LEDs on the DC-SCM(s).

D26: Dediprog using BMC Flash

SPI Data[3:2] Programming switches

D34: Amber LED
J1.1=BMC-SRST Dediprog active

BMC: UART boot strap

BMC-JTAG

J2=BMC-VR-12C SWI: BMC reset button
FPGA-JTAG
7-Seg add-on connector

= '
ARV B RO
HIOIALOTIOF

=

BMC 16 Network <f—

D8-top: ROT boot error

D8-bot: Chassis ID
D7-bot: Hawaii PGD*

Lanai - RoT module

D7-top: MGMT Fault

BMC Mini-DP

AT

LTI

BMC Attention BTN

BMC Serial console over USB
D35: RoT present

TPM connector
D31: PCle loss of clock
D2: FPGA CONFIG_DONE

SWa&: 13C[5:4] voltage selection (default=down).

D46: BMC heartbeat LED

J14: 3V coin cell connector
J13: External 12V DC power for stand-alone usage

J4: BMC serial terminal (direct connection)

Figure 6: Hawaii-V, Connector, Switch & LED Detail
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Programming switches SD-Card slot
Front panel VGA connector

D2: FPGA CONFIG_DONE

FPGA-JTAG

TPM connector

BMC 1G Network <—

WORNTwm
18C04DBTATAE

D8-top: ROT boot error

D8-bot: Chassis ID
D7-bot: Hawaii PGD

D7-top: MGMT Fault
BMC Mini-DP

BMC Attention BTN

BMC Serial console over USB

J142: BMC-JTAG Lanai - RoT module

SWA4: 13C[11:10] voltage selection.
SW1: BMC reset button

J13: External 12V DC power for stand-alone usage

D46: BMC heartbeat LED

J15: Dediprog header

Figure 7: Hawaii-H, Connector, Switch & LED Detail

7.4 Dimensions
Both the horizontal and vertical DC-SCM implementations are aligned with the DC-SCM 1.0 specification with

two notable exceptions.
1. The optional M.2 module on the Hawaii-V vertical form factor (VFF) adapter exceeds the allowable
bottom side z-height.
2. Optional debug headers may also exceed allowable z-heights and are recommended to be

removed/NoPOP prior to production.

See DC-SCM 1.0 Specification, Section 2, for additional information related to adapter dimensions.
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7.5 PCB Stack-ups

7.5.1 Hawaii DC-SCM Stackup

Figure 8 below shows the 14-layer stackup, line widths and spacings used in the development of the Hawaii DC-

SCM.

[ |

Material

Thickness Over Copper (4)

Thickness
mm [mils] (1)
0]

1.5658 [61.65]

|| | DEECTRIC | PREPREGIT-170GRA11067 | 00685 (270 | 303 |
| [ | omEectRC | PREPREGIT-1706RAL | 0450 [571] | 329 |
| | oEecRc | PREPREGIT-170GRAL | 01450 (71 | 329 |
|| | DELECTRC |  PREPREGIT-170GRA11078 | 00762 300] | 316 |
| | DEECTRIC | PREPREGIT-170GRAL | 01450 (71 | 329 |
| | | DELECTRC | PREPREGIT-I70GRAL | 01450 [571) [ 329 |

| | oEectric PREPREG IT-170GRA1 1067 0.0685 [270] | 3.03 |

| 400 |

Thickness Over Soldermask (4)

1.5912 [62.65]

Figure 8: Hawaii DC-SCM 14-layer Stackup
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7.5.2 Lanai Platform RoT Stackup
Figure 9 below shows the 6-layer stackup, line widths and spacings used in the development of the Lanai

Platform RoT module.

Thickness
mm [mils] (1)

Vias Layer Type Material

W | | oeecmc | 10s0PRePREG | 0.068 [270] |

W | | oeecmc | eReREG | 1101614337 |

| W | | oEECRC | 1030PREPREG |  0.0686 [270] |
< [

Thickness Over Copper (4) 1.5746 [61.99]
Thickness Over Soldermask (4) 1.6000 [62.99]

0 ;‘:_,’E]‘

Figure 9: Lanai Platform RoT Module 6-layer Stackup
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8. Thermal Design Requirements

Thermal design requirements are as follows.
8.1 Operating Environment
e Ambient Temperature: 5°C to 35°C (45°F to 95°F)

e Relative Humidity: 20% to 80% (non-condensing)

8.2 Cooling Considerations

e Passively cooled adapter with no expectation of a need for a dedicated heatsink or fan for the

adapter(s)

e Airflow circulation within a standard rack chassis is expected to be sufficient for keeping the card within

operating temperature.
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9. I/0O System

The following subsections detail the I/0 interfaces available on both the Hawaii-V and Hawaii-H DC-SCM
adapters.

9.1 DC-SClI Interface

As DC-SCM 1.0 conforming adapters, both the Hawaii-V and Hawaii-H follow the DC-SCl interface specification as
outlined in the OCP DC-SCM 1.0 specification. The only notable deviation is that the Hawaii-H adapter does not
support or make provision for the PCle x4 connection between the main planar and DC-SCM. DC-SCl interface

pinouts for both adapters are shown below.

EpGECoan
[vDD_12_CONN VDO_12.COMN

To BMC's

T5CT BMC_ 50K

SCM MB VIRTUAL RESEAT

Te BIOS Flash through ReT

To BMC's

From BMC's JTAGM2

To BMC's I2C/HVI3C MB_SCM_BAT_VDO_RTC

To FEGA of Hawaii

2ums 5 Y - o BMC's USE ports as Hast

Spart0, Sparel To FPGA of Hawaii

Figure 10: Hawaii-V, DC-SCI Interface Connector
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Voo_12_coNN

SCM_MB VIRTUA

MB_SCU_BAT_VDD, RTC

To FPGA of Hawaii

Figure 11: Hawaii-H, DC-SCI Interface Connector (No x4 PCle)

9.2 1/0 Faceplate

From an I/O faceplate perspective, both the Hawaii-V and Hawaii-H are identical. As shown below in Figure 12,

both adapters provide the following 1/0 as part of the faceplate.

e 1xBMC 1GbT network interface to the ASpeed AST-2600 BMC
o Realtek RTL8211F PHY
e 1x Mini DisplayPort (DP) for direct access to platform video
e 1x micro-USB connector for serial console access to the BMC
e 1x BMC Attention button / LED
e  4x LEDs for:
o Root of Trust Boot Error (Red)

o Chassis Identification (Green)
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o Hawaii Power Good (Green)

o Management Fault (Red)

BMC 1G Network <=
D8-top: ROT boot error

D8-bot: Chassis ID
D7-bot: Hawaii PGD

D7-top: MGMT Fault
BMC Mini-DP

BMC Attention BTN

BMC Serial console over USB

Figure 12: Hawaii DC-SCM I/O Faceplate
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adapters include several additional I/0, be it headers/connectors, switches or LEDs. Each adapters additional

I/O is detailed below.

9.3.1
ARM debug header

Hawaii-V Additional 1/0

The debug header J142 provides a means to debug the firmware running on AST2600 if needed.

VDD_3V3_RGM_BMC

i

VDD_3v3_BMC

s l g 1
1724 g 22 SRUIB SRS

O
g BMC_JTAG_TMS 2 =
£ ] O
B2 ﬁ BMC_JTAG_TCK . r
Y e BMC_JTAG_IDO RI7I9 2R me |00
2e & BMC_JTAG_TDI 122
2 BMIC_JTAG NTRST 109

I
m
>

BMC ARM DEBUG HEADER

Figure 13: Hawaii-V; BMC ARM Debug Header, J142

RTC battery header

The RTC voltage rail of BMC chip can be configured to take supply from either the DC-SCl interface or from a

coin-cell that can be connected to J14.

0.1uF

11
I

BMC_VDD_RTC

[

sov
-

VDD_BAT_BMC

DR 3X1 - VERTICAL PLL

BMC_VDD_BAT_SR
o5t T R1079 T . 4
K . .

BMC_VDD_BAT

VDD_3V3_BMC_SR

1K 1%

VDD_3V3_BMC

R1080 —|_ HDR for Battery

P2

SHORTING_PLUG

MB_SCM_BMC_BAT_VDD_RTC

+—

1K 1%

MB_SCM_BAT_VDD_RTC

R105S - T

5%

Figure 14: Hawaii-V; RTC battery connector, J14
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Voltage set switch for 12C[11:10]
The four DC-SCI 12C ports 12C[12:9] operate at 3.3V as per spec by default.
Hawaii has a provision to configure 12C11 and 12C10 as I3C. Further, in I3C mode, users can set the operating

voltage level of the ports 12C[11:10] to 1.8 using the SW4.

VDD_3V3_BMC VDD_1V8_BMC VDD_IC3VDDH
SW4
"‘--xc 2
T 4 T2 BMC <SCT./SDNA
4 2L DiM. oLLu/oUA,
I3C5 I2C BMC SCL/SDA VOLTAGE SELECTION

Figure 15: Hawaii-V; Voltage set switch for [2C[11:10], SW4

DediProg programming header J15
Asingle DediProg header J15 can be used to program the three flash devices on Hawaii (FPGA flash located on

Hawaii, BIOS and BMC flash located on Lanai).

1DEDIPROG_PIN_SPI_D2

)15
2187 2107 ¢m=wrmy_ DEDIPROG PIN_SPT CS L g DEDIPROG_PIN_SPI_CLK ST 2107 2187
2127 2107 @ DEDIPROG_PIN_SP| DB [ DEDIPROG_PIN_SPI_DO g $ 2107 2187
= 7 DEDIPROG_PIN_SPL SR PROG L 20cs

Figure 16: Hawaii-V; Dediprog Programming Header, J15

The switches on SW2 allow routing of signals on the single DediProg header to any of the three flash devices as

per the settings in picture Figure 17 below.
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BMC Flash

Program using Dediprog : SW2.l1 = QOFF, SW2.3 = ON
Read from BMC (Default): SW2.1 = OFF, SW2.3 = OFF

BIOS Flash

Program using Dediprog : SW2.1 = ON, SW2.2=0N, SW2.3 = OFF
Program using BMC : SW2.1 = ON, SW2.2=0N, SW2.3 = OFF
Read from Motherboard : SW2.1 = OFF, SWZ2.2=0FF, SWZ2.3 = OFF
FPGA Flash

Program using Dediprog : SW2.l1 = ON, SWZ2.2=0FF, SW2.3 = OFF
Program using BMC : SW2.1 = ON, SW2.2=0FF, SW2.3 = OFF
Read from FPGA ¢ SW2.1 = OFF, SWZ2.2=0Q0FF , SW2.3 = X

Figure 17: Hawaii-V; Switch settings for DediProg based programming

Furthermore, all the flash devices could be programmed using BMC. When using BMC to program the devices,

SW2 settings do not apply. The DediProg programming header, if inserted in J15 and active, will have

precedence over BMC.

Pluggable TPM header

The TPM header J9 allows capability to support various dTPM module vendors.

VDD_3V3_1VE_TPM

- VDD_3V3_1V8_TPM
. =
E %1% Cow .
’ —
5 5
2205 =7 TPM_SPI PIN_CLK = 8
- L 5 10 TPM_SPI_PIN_MISO =y 2225
II Iz TPW_SPLFIN_MOS @ i
2208 E PM_SPI_PIN_CS ._; :
24C6 — TPM_SPI PIN PIRQ L 17 g
2306 Py s P Rt L E 19 20
Whe
21077 DER

Figure 18: Hawaii-V; Pluggable TPM Header, J9
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Platform Root-of-Trust headers
The PRoT module Lanai connects to Hawaii over two connectors J10 & J16. The PRoT houses the BMC and BIOS
flash chips along with a controller that can be programmed for enabling platform security functions. Since the

BIOS and BMC flash chips are present on Lanai card, it is mandatory to have the Lanai card installed on Hawaii.

VDD_3V3_MISC
VDD_BAT_BMC
-
%
s o
C
N i oot
LSS-110-03-L-OVACK
VDD_3V3_MISC
¥ . VDD_3V3_MISC
L&
857
¥| ©
L4 1 A0,
1488 O 12C_MB ROT SCL 3 4 12C_BMC ROT _SCL ‘
1688 12C_MB_ROT_SDA 5 € 12C_BMC_ROT_SDA
@6 (GTT SCM_MB_ROT_CPU_RST.L ] [P ROTTPM CIK
— ROT_PRSIN L 11 1 ROT_TPM CS L
24Bé €36 708 2287 = NMB_SCM_RST_PLTRST_BUF_| 13 1 ROT_TPNM_D0_MOS!
2586 a ROT_BOOT_STATUS [ED 5 1 ROT_TPM_D1_WIS0
L2 RI4,,» OR 17 18 ROT_TPM_CS_MUX_SEL . 22ad
RILS W OR 1% 20 R329, 00 R —
V WA——X
LSS-110-03-LDVALCK

Figure 19: Hawaii-V; Platform Root of Trust Headers (Lanai Platform RoT), J10, J16

FPGA debug header
The J12 is the FPGA JTAG header and accepts a Xilinx Platform Cable for development and debug of FPGA

firmware.
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VDD_3V3_MISC
"

23ne S=====y _ SCM_FPGA JTAG_TMS 4 88 3

23D6 SCM FPGA JTAG TCK ¢ 00 5

23D€ , SCM FPGA JTAG TDO &8 o0 7

Zane beie SCM_FPGA JTAG TDI 10 [0 @
X——7—0 O3
p. - =——0 Of}—=
HDR 7X2 - POLARIZED - VERTICAL PLUG

Figure 20: Hawaii-V; FPGA Debug Header, J12

M.2 connector header
The optional M.2 connector is present only on Hawaii-V and is located on bottom side of the PCB. This connector
supports 2242 form-factor M.2 drive and can be No-Populated by default. When this optional connector is

installed, the Hawaii card will exceed the back-side height keep-out requirement.
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M8_SCM_PCIE C Tx3 L %6, O MB_SCM_PCIE T3 L @
WE_SCM_PCIE G T H QT WiR v@'stm’mxn—@, e
M8_SCM _PCIE RX2

L ¢
MBS PCIE RO j@ b+

M8_SCM PCIE C T2 L an
NB_SCM_PCIE_C TX2 H g

VOD_3v3_MISC

M8_SCM_PCIE RX1_L
5 KW
1
T

MB_SCM_PCIE C_TX1.L C2m0,,, OR
WE_SCMCPTIE_C TR H = i
0

M8_SCM_PCIE RXO_L P
WE_SCM_PCIE RO H m 8¢

M8_SCM_PCIE C_TX0
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248e=TEy_ SCM M2 PERST L R282,,, OR  SCM M2 SR PERST &€
260t @L M2 _CLKREQ C R8I Y)VOR M2 SR CLKREQ L
™0

M2_CONN

Figure 21: Hawaii-V; M.2 Connector, MSlot0
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9.3.2 Hawaii-H Additional I/O

ARM debug header
VDD_3V3_RGM_BMC VDD_3V3_BMC
DNI
g 1?&‘3" i %?ir-“
B8 /o BMC JTAG_TMS l s % .
B3 O BMC _JTAG_TCK P e
IBS . BMC_JTAG_TDO RI1719 BR 1% ¢ @0 :
BMC_JTAG_TDI : 5
:5 }—swc JTAG NTRST ) gg 5 ¢

n@( =
Jj BMC ARM DEBUG HEADER

2X5_HEADER

Figure 22: Hawaii-H; BMC ARM Debug Header, J142

RTC battery header

BATVDD

VDD_BAT_BMC

BMC_VDD_BAT

BMC_VDD_BAT_SR
Ds1 T R1079 T J14 DNI
h

re

1 2
o = TERETNIES 9
RB751v40 O
HDR 2X1 - VERTICAL PLUG

VDD_3V3_BMC_SR VDD_3V3_BMC

1 [_:iz 5 1— R1080 T HDR for Battery
Ra?gv-m L %
MB_SCM_BMC_BAT_VDD_RTC MB_SCM_BAT_VDD_RTC
D.
Var.H Note 1 A 2 3 B
Jumper replaced by Switch RB751V40 O0R 5%
R s s
Figure 23: Hawaii-H; BMC Clear CMOS Switch, SW4
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VGA header
The VGA header on Hawaii-H is provisioned to connect to a front panel VGA connector on rack form-factor

platforms in which the DC-SCM card is located on the rear 10 panel

_SVO_\ VDD_SVD_VGA_CONN
T D37
R N
L
MBR0540 -
T
o n
= g o o ¥ o ¥ o ¥ o ¥ o 2 4
] = 3 [ i B2 i FE A [34 1S FE 4 g = G2
& & s 8 S “ 8 = % R N &
- =) = - - - =) 138 13k
BMC_DDCCLK_CONN 128|138 L3R 123 BMC DDCCL¥ CONN
~BWC_DDCDAT_CORN 115|128 128 IR 1 ]
195|118 11AI0%
BMC_VGAHS CONN g8 |10B 10/ BMC_VGAHS CONN
58 |48 ES
BMC_VGAVS_CONN 7 ?g SR T BMC_VGAVS_CONN
[3 7 TR|
BMC L2 DACB 58 _|€B &R BMC L2 DACB
<558 Y
BMC_L2 DACG 35|48 4R BMC L2 DACG
28 |38 3R 2
BMC L2 DACR . T b It BMC L2 DACR
15 1]
. Gl
WTB

Figure 24: Hawaii-H; VGA Header, J11

DediProg programming header J15

DNI

7
) EDEDIPROG PIN_SPI_D2 oUT ) 2107 21B7
|o! 2DEDIPROG_PIN_SPI_D3 21D7 21B7

HDR 2X1 - VERTICAL PLUG

VDD_3V3_BMC

J15
1

2187 2107 DEDIPROG_PIN SPT C3 L
21B7 21D7 @ DEDIPROG_PIN_SPI DB
X1
IDC_BOX_HEADER _L__
KEY PIN 1 =

) ) . DEDIPROG PROGRAMMING HEADER
Design Note: The Header pinout is according to SF1l00 programmer's 2x4 header

o fon st

DIPROG_PIN_SPI_SR_PROG_L

-~

Ul

DIPROG_PIN_SPI_CLK 21D7 2187
IPROG_PIN_SPI_DO % 21D7 2187

Figure 25: Hawaii-H; Dediprog Programming Header, J15
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Platform Root-of-Trust headers

VDD_3V3_MISC
33??voo_xa/rr_mc
L e
MUX4_ROT_QSPI_CLK 3 3 MUX3_ROT_FW_QSP!_CLK ==
WMUXZ_R TS L 5 RO SPLC
X QSPI_DO 7 FW_QSPI_O0
R 1 F Pl
ROT_QSPI_D2 QSPL -
4_ROT_QSPI_D3 asPl -
BMC_RST L 1 € N CSO L ~ 2
R326 ]

LSS-110-03-L-DVALCK

ROT CONN - NORTH

[”

. VDD_3V3_MISC
AW
[*4 o
L4 1 o
e —~ 12C M8 ROT SCL 3 : 12C_BMC ROT SCL
prod @ 12C_MB_ROT_SDA s 3 12C_BMC_ROT_SDA
. — SCM_MB_ROT_CPU_RST L "1 [P ROTIPM CK
~ ROT_PRSIN 1 2 ROT_IPM CS L
248¢ €36 708 2287 = WB_SCM_RST_PLTRST < ROT_TPW_D0_WOST 208
2iEe @ ROT_BOOT_STATUS LE| T € ROT_TPM_D1_WISO aoe
7 0 ROT_TPW_CS_MUX_SEL e
20 R329 ,,4 OR -
L WA

L isstoosiovick

ROT CONN - SOUTH

Figure 26: Hawaii-H; Platform Root of Trust Headers (Lanai Platform RoT), J10, J16

Pluggable TPM header

The TPM header J9 allows capability to support various dTPM module vendors.
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Rl VDD_3V3_1V8_TPM
@ T
d sl _R___x
i X
55 TPM_SPI PIN_CLK 7
a8 [HD). 17X | TPM_SPI_PIN_MISO 2208
oriam TS POy
2205 [Ty TPMLSPLPN CS
2406 (OUT}—JEM-SL PN PRO L s v A 1
| PIN RST L R118,,, OR B [ 20
o 210 R

RT ANGLE HDR FOR TPM

PINOUT -

Infineon's Xenon TPM Boarxd - App note V4.0.1

PM MODULE INTERFACE ON AMD CLIENT PLATFORM V1.0

Figure 27: Hawaii-H; Pluggable TPM Header, J9

23D¢
23D¢
23Dé
23D¢

VDD_3V3_MISC
Lo
SCM FPGA JTAG TMS 4 83 3
SCM_FPGA JTAG TCK ¢ |00 5
SCM_FPGA JTAG TDO & [0 97
SCM_FPGA_JTAG_TDI 10|95
N 12 00 B
& 14 1
% 00

HDR 7X2 - POLARIZED - VERTICAL PLU

Figure 28: Hawaii-H; FPGA Debug Header, J12

10. Rear Side Power, I/O, Expansion Board and Midplane

Subsystems

N/A for these adapter contributions. Adapter power details are further described in Section 12.

11. Mechanical

Key mechanical features of both the Hawaii-V and Hawaii-H DC-SCM 1.0 adapters include:
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e 14-layer stackups built initially with IT170 PCB material, Hawaii-V & Hawaii-H
e 6-layer stackup, Lanai Platform RoT
e Vertical, VFF (Hawaii-V) and Horizontal, HFF (Hawaii-H) form factors

e Board outlines and PCB thickness aligned with the DC-SCM 1.0 specification

Open Compute Project « AMD DC-SCM 1.0 Adapter(s) Contribution

e Card edge fingers plug compliant with an SFF-TA-1002 4C+ card edge connector.

Refer to DC-SCM 1.0 specification for additional details regarding physical form factor requirements.

12. Onboard Power System

In accordance with the base DC-SCM 1.0 specification both the horizontal and vertical form factor DC-SCM

adapters accept 4x pins of 12V_Aux (P12V_AUX) as their input voltage along with 1x pin for 3V battery

(P3VO_BAT).

Table 1: Hawaii DC-SCM Input Voltage

Minimum Nominal Maximum
Input Voltage 10vDC 12.3VDC 14V DC
Input Power N/A N/A 28W
Inrush Rise Time 5ms N/A 200ms
*Input Current N/A N/A 2.8A

*Input current is based on 1A per pin rating, derated at 70%. Total of 4x power pins on the DC-SCI.

Table 2: Hawaii DC-SCM Battery Voltage

Signal Name

1/0

Voltage (V)

Description

P3VO_BAT

3.0

- 3.0V from coin cell battery located on the HPM.

- DC-SCM ensures that drain on this rail is less than 1uA.

From there all other adapter voltages are derived and sequenced as shown below in Figures 41 & 42.
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APW6016QFI
SC'-CONN VDD_3V3_BMC (3.3V@ 1 A) o
_3V3_| - VDD_3V3_BMC, VDD_VPP_2V5_BMC,
VDD_12_CONN (12v @ 1.5 A) RS VDD_1V&_BMC, VDD_MEM_1V2_BMC,
- VDD_VPP_2V5_BMC (2.5V @ 1 A) VDD_VTT_OV6_BMC, VDD_CORE_1VO_BMC
Voutd
BMC-DDR
VDD_1VB_BMC (1.8V @ 1 A)
HPM_STBY_EN Vout3 5 VDD_VPP_2VS_BMC, VDD_MEM_1V2_BMC,
_STBY_| - VDD_VTT_OVE_BMC,
> VDD_MEM_1V2_BMC (1.2V @ 1.5 A)
HPIM_STBY_RDY L) Vout2 >
2 L BMC-PHY
VDD_VTT_OV6_BMC (0.6V @ 0.5 A) | VDD_3v3_Misc
HPM_STBY_RST_L Vout6(VTT}
VDD_CORE_1VO_BMC (1.OV @ 1.5 A) BMC— FLASH {FW}
Voutl , | VDD_3V3_BMC
SCM_PWR_PG
LEGEND FPGA
——p POWer Rail VDD_3V3_MISC, VDD_1VO_MISC,
VDD_1V0_MISC (1.0V @ 3A ) VDD_1VE_MISC
— POWET GoOd _.l IR3883MTRPBF (3A) [ + m—
0

— POWer Enable

VDD_1V8_MISC (1.8V @ 3A)

| VDD_3V3_MISC, VDD_3V3_BMC

‘ = | BIOS— FLASH
I | VDD_3V3_MISC
Load rails) 1 VDD_3V3_MISC (3.3V @ 3A) -
[ tottoowerety | ——{ mesnmvocon | T
Figure 29: Hawaii DC-SCM Adapter Voltage Regulators
12V_CONN ; Y
3V3_BMC . i
2V5_BMC < J/
1V8_BMC \ J/i
1V2_BMC \ Ji
0v6_BMC \hv’ Jii
1V0_BMC \-,l J/
1VO_MISC ; Jii \
1V8_MISC i J/ \
3v3_MISC \» w
SCM_PG J/
HPM_STBY_EN \' Ji
HPM_STBY_RDY ! \‘ I
ROT_BMC_RST# I ; Ji
BMC_RST# /PHYRST# I & Ji
HPM_STBY_RST# I \ Ji
Note: not-to-scale
Figure 30: Hawaii DC-SCM Adapter Power Sequence
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13. Environmental Regulations/Environmental Requirements

As this is a DC-SCM adapter with use cases only within a larger system or platform, Environmental Regulations

and Requirements are N/A and assumed to be completed as part of a larger, overall platform qualification.

That said, circuitry has been provided on external facing ports, switches and LEDs in support of EMC/EMI

compliance and ESD resistance.

14. Prescribed Materials

N/A

15. Software Support (recommended)

N/A

16. System Firmware

BMC firmware:
The BMC chip AST2600 runs OpenBMC, a version of Linux.

Alink to OpenBMC is provided here: https://github.com/openbmc/openbmc

FPGA firmware:
The Spartan-7 FPGA implements the SGPIO master and provides SGPIO serialization-deserialization function.
The FPGA binaries are generated using Xilinx Vivado build tool (version 2020 was used for this project).

Firmware upgrade is done either using Dediprog DP-100 programming tool or through BMC interface.

SGPIO interface functions:

The SGPIO interface on Hawaii provides 32x general purpose outputs and 32x general purpose inputs.
The 32 outputs are placed across two 16-bit registers with address 0x10 and 0x18.

The 32 inputs are placed across two 16-bit registers with address 0x20 and 0x28.

The table below provides additional detail for each of the signals.
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Table 3: FPGA GPIO Definition

SGPIO
Direction Register Register Bit
SI No FPGA Pin | BMC Pin | Signal name (W.R.T to BMC) Address offset
1 H4 Al18 HPM_BMC_GPIOHO ouT 0x10 0
2 L5 Al7 HPM_BMC_GPIOH3 ouT 0x10 1
3 M11 C15 HPM_BMC_GPIOL4 ouT 0x10 2
4 M12 F15 HPM_BMC_GPIOLS ouT 0x10 3
5 Gl M26 HPM_BMC_GPION7 ouT 0x10 4
6 P13 AC15 HPM_BMC_GPIOV3 ouT 0x10 5
7 H11 AE14 HPM_BMC_GPIOV5 ouT 0x10 6
8 112 AD15 HPM_BMC_GPIOV6 ouT 0x10 7
9 J13 AF15 HPM_BMC_GPIOV7 ouT 0x10 8
10 G4 K26 HPM_BMC_GPIOA4 ouT 0x10 9
11 F4 L24 HPM_BMC_GPIOAS ouT 0x10 10
12 D12 AA12 HPM_BMC_GPIOY3 ouT 0x10 11
13 UNUSED_OUT1_1 ouT 0x10 12
14 UNUSED_OUT1_2 ouT 0x10 13
15 DEBUG1_1 ouT 0x10 14
16 DEBUG1_2 ouT 0x10 15
17 M4 B18 HPM_BMC_GPIOH1 ouT 0x18 0
18 P5 C18 HPM_BMC_GPIOH2 ouT 0x18 1
19 L12 D14 HPM_BMC_GPIOMO ouT 0x18 2
20 H12 B13 HPM_BMC_GPIOM1 ouT 0x18 3
21 H14 Al2 HPM_BMC_GPIOM2 ouT 0x18 4
22 A4 AD26 HPM_BMC_GPIOO0 ouT 0x18 5
23 A3 AD22 HPM_BMC_GPIOO1 ouT 0x18 6
24 B3 AD23 HPM_BMC_GPIOO2 ouT 0x18 7
25 A2 AD24 HPM_BMC_GPIOO3 ouT 0x18 8
26 c3 AD25 HPM_BMC_GPIOO4 ouTt 0x18 9
27 B5 AC22 HPM_BMC_GPIOO5 ouT 0x18 10
28 G1l4 w24 HPM_BMC_GPIOP1 ouTt 0x18 11
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SGPIO
Direction Register Register Bit
SI No FPGA Pin | BMC Pin | Signal name (W.R.T to BMC) Address offset
29 F13 AA24 HPM_BMC_GPIOP3 ouT 0x18 12
30 D14 AB23 HPM_BMC_GPIOP5 ouT 0x18 13
31 D4 D21 HPM_BMC_GPIOG6 ouTt 0x18 14
32 UNUSED_0OUTO0_1 ouT 0x18 15
33 M13 E14 HPM_BMC_GPIOM3 IN 0x20 0
34 H13 B12 HPM_BMC_GPIOMA4 IN 0x20 1
35 F14 C12 HPM_BMC_GPIOM5 IN 0x20 2
36 E2 AB26 HPM_BMC_GPIOQ3 IN 0x20 3
37 J1 Y26 HPM_BMC_GPIOQ4 IN 0x20 4
38 D1 R26 HPM_BMC_GPIOS4 IN 0x20 5
39 K3 P24 HPM_BMC_GPIOS5 IN 0x20 6
40 2 P23 HPM_BMC_GPIOS6 IN 0x20 7
41 M14 T24 HPM_BMC_GPIOS7 IN 0x20 8
42 B14 AF11 UNUSED_IN1_1 IN 0x20 9
43 C12 AD12 UNUSED_IN1_2 IN 0x20 10
44 J11 AA17 UNUSED_IN1_3 IN 0x20 11
45 c5 AB17 UNUSED_IN1_4 IN 0x20 12
46 K11 - ESPI_BOOT_SEL IN 0x20 13
47 N14 A15 HPM_BMC_GPIOI7 IN 0x20 14
48 K12 AC16 UNUSED_IN1_5 IN 0x20 15
49 F12 123 HPM_BMC_GPIOB4 IN 0x28 0
50 E12 G26 HPM_BMC_GPIOB5S IN 0x28 1
51 P12 124 HPM_BMC_GPIOB7 IN 0x28 2
52 N10 B16 HPM_BMC_GPIOI6 IN 0x28 3
53 F1 P25 HPM_BMC_GPIONO IN 0x28 4
54 E4 N23 HPM_BMC_GPION1 IN 0x28 5
55 D2 N25 HPM_BMC_GPION2 IN 0x28 6
56 D3 N24 HPM_BMC_GPION3 IN 0x28 7
57 Cc1 P26 HPM_BMC_GPION4 IN 0x28 8
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SGPIO
Direction Register Register Bit
SI No FPGA Pin | BMC Pin | Signal name (W.R.T to BMC) Address offset

58 Bl M23 HPM_BMC_GPIONS IN 0x28 9

59 F2 N26 HPM_BMC_GPION6 IN 0x28 10
60 D13 AB22 HPM_BMC_GPIOPO IN 0x28 11
61 F3 AA23 HPM_BMC_GPIOP2 IN 0x28 12
62 E13 w23 HPM_BMC_GPIOP4 IN 0x28 13
63 Cl4 AB24 HPM_BMC_GPIOP6 IN 0x28 14
64 ca B21 HPM_BMC_GPIOG7 IN 0x28 15

17. Hardware Management

Hawaii/Lani being a DC-SCM 1.0 contribution and DC-SCM itself being effectively defined as a hardware

management module; it is our belief that a majority of the suggested information for this section has been

covered above in greater detail.

e The Hawaii card architecture contains a dedicated 1Gb/s capable RJ-45 port for OOB manageability.

e Hawaii uses an embedded NIC PHY and does not use any modular OCP management module.

e The adapteris enabled in all power state except G3.

e The BMC chip used is ASPEED AST2600, with a 2 GB DRAM and a 128 MB flash for firmware storage.

e Firmware for BMC and FPGA can be updated programmatically. There is no failover/rollback protection.

e The following LEDs are available for diagnostic and debug usage

o BMC heartbeat LED (D46)

o FPGA Config done LED (D2)

o Dediprog active LED (D36)

o  “Flash-in-Programming-Mode” indicators (BMC flash: D26, BIOS flash: D3, FPGA flash: D5)

e The card supports telemetry of 12V input and major BMC voltage rails (1.0V, 1.8V, 3.3V and RTC battery

voltage)
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18. Security (only for Platform Boards and Systems)

N/A

19. References (recommended)

N/A
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Appendix A - Checklist for IC approval of this Specification

available for GENERAL
AVAILABILITY within 120 days?

Item Status or Details Link to detailed explanation
Is this contribution entered into Yes

the OCP Contribution Portal?

Was it approved in the OCP Yes

Contribution Portal?

Is there a Supplier(s) that is No This is a reference design
building a product based on this contribution only. AMD is NOT
Spec? (Supplier must be an OCP making available units for retail
Solution Provider) consumption.

Will Supplier(s) have the product No See above.
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Appendix B - OCP Supplier Information and Hardware Product

Recognition Checklist

N/A, reference design contribution only.
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