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OMI Development Kit

TORmMem has been collaborating with other OpenCAPI members on a
development platform to address its needs for implementing OMI interfaces
in its products. As this work progressed, it became clear that the tools being
created and the experience gained would be beneficial to anyone interested
in OMI. Given TORmem’s interest in supporting community-driven
development, this work is being contributed to OpenCAPI and will be
available to help accelerate OMI evaluation for future interested parties.
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Open Source Design

The OMI Adapter design is in Altium Designer format and source files will be available. The
bill of materials was created with component availability in mind and vendor part numbers
are provided. The PCB and all components include corresponding 3D models.
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System Block Diagram
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Configurable Clock Source

A Microchip Technology
Z1.30265 Clock Generator
provides the DDIMMs and
FGPA with an ultra-low
jitter 133.333MHz reference
clock. Four pre-
programmed profiles are
selectable by an onboard
DIP switch. Additional
profiles can be flashed
through a dedicated three
pin 3.3v level I2C header by
the ZL30265 configuration
utility.

KA
[ Doubler [ Invert
Mode: | 300uW Crystal ~
XA Frequency (MHz):

50.0000000 Frac

Frequency After Divider:

VDDH: 33V~

VDDL: |33V~

Working Offline

TORINMEINM

IC1

[] Enable [ Invert
IC1 Frequency (MHz):

APLL1

[ Enable APLL [] Enable Frac Divider

] Doubler [] Align Output Dividers ~ Status:

Selected Source: VCO Frequency (4]

Feedback Signal: | FB Divider
Source Selection:  Reg Controlled
Source: | XA

~ 4000.0000000 Frac

Frequency After Int Divider (MHz):

~ 400.0000000 0 v

Frequency After Frac Divider (MHz):

Undefined Frac

[] Enable Bypass Path 1

Ic2

[ Enable [ invert
IC2 Frequency (MHz)

Frequency After Divider:
50.0000000 MHz

IC3

Encble [ Invert
IC3 Frequency (MHz):

50.0000000 Frac

Frequency After Divider:

50.0000000 MHz

APLL2

Enable APLL [] Enable Frac Divider

[ Doubler [ Align Output Dividers ~ Status:

Selected Source: Ic3

Feedback Signal: | FB Divider

Source Selection: | Reg Controlled
Source: | IC3

VCO Frequency (MHz):

~ 4000.0000000 Frac

Frequency After Int Divider (MHz):

Frequency After Frac Divider (MHz):

Fac

[] Enable Bypass Path 2

Bank A Source: |APLL? Int Divider | [ 400.0000000 MHz
Format Divisar Output Frequency

oc1 | [HesL ~[ 3 |[ 1333303333MH: [
Bark B Source: |APLL2 Int Divider | [ 400.0000000 MHz
Fomat Diviser Output Frequency

oc3 | [HosL v 3 |[ 1333303333 MKz |5
Bank C Source: | APLL2 Int Divider w 400.0000000 MHz
Fomat Divisor Output Frequency

oc4 | [HesL ~ 3 |[ 1333333333 MHz |5
Bank D Source: | APLL2 Int Divider || 400.0000000 MHz
Fomat Divisor Output Frequency

OCE | |HCsL v 3 |[ 1333333333MH: |5
Bank E Source: |APLL? Int Divider | [ 400.0000000 MHz
Fomat Divisor Output Frequency

ocs | |HcsL - 3 |[ 1333333333MH: |5
Bark F Source: |APLL? Int Divider | [ 400.0000000 MHz
Fomat Divisar Output Frequency

ocs | [HosL ~[ 3 |[ 1333303333mH: ||




TORINMEINM

Control Planes

DDIMMs require a sequence of [2C TORIMEIT ©

configuration commands sent to the W B ®
modules before they can be used as ?|im,m;°f|mm“ |
memory. These command; can be 12C Header
supplied by an external device, such

as a Raspberry Pi, or by the FPGA.

External I2C access is provided by a

3.3v level I2C header. Once the OMI

interface is active, further commands

can be provided in-band over OMI from

the FPGA. Alternatively, the DDIMMs

can be configured for out-of-band

access over [2C by the FPGA or via the

header by an external device.
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Python Configuration Scripts

Control plane script
examples are provided for
common DDIMM
configurations. These scripts
are written in Python and can
be executed on a Raspberry
Pi, on an FPGA-implemented
Microblaze soft-core or any
other device that supports .
Python.

EP pi@ berrypi: ~/TORmem
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Debug Capabilities

The OMI Adapter

includes an I2C

interface to an LCD,

a LED and three pins

of GPIO for debug

output and status

indication. Individual GPIO Pins
power rail control is

also provided.

LED

LCD Header
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JTAG
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The OMI Adapter : { [j &
Development Board JTAG Header - o ez
supports JTAG access
to the PM8596 OMI
Memory Controller
either directly attached
to the onboard header
or jumpered into the
JTAG chain of the
VCU128.
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