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Medium Density Persistent RAM (MD-RAM)

© 2019 Storage Networking Industry Association. All Rights Reserved.




"< PERSISTENT MEMORY

Universal Memory in the Cloud: NVDIMM Z I== SUMM|T
JANUARY 24,2019 | SANTA CLARA, CA
AVA-DIMM: Persistent DRAM replacement

. Proeessing

Al/Machine
Learning GPU

Storage —

NVDIMM-P: Hides Persistent Memory Endurance
Controller + Battery + Cache

1]
(1]

NVDIMM-N: Brought Persistence to DRAM
Controller + Battery + Flash

Flash ‘ -— e e -O
E E E 3

@O
@0

© 2019 Storage Networking Industry Association. All Rights Reserved.

High Density Persistent RAM (HD-RAM)




. PERSISTENT MEMORY
High and Mid Density Persistent RAM Z E’I SUMMIT

JANUARY 24,2019 | SANTA CLARA, CA

P

DDR 64Gb
High-Density
Persistent DDR 8-32Ghb

RAM
Gen 3 HD-AVRAM

DDR 4-16Gb

DDR 4-8Gb
Mid-Density DDR 4-8Gb
Persistent DDR 1-4Gb
RAM Gen 1 MD-AVRAM Gen 2 MD-AVRAM

phdy

1T1R

Technology

1S1R

© 2019 Storage Networking Industry Association. All Rights Reserved. 8



".< PERSISTENT MEMOP_\Y
Where does MRAM fit into the picture Z EE \ UJ\/JJ\/J [

JANUARY 24, 2019 | SANTA CLARA, CA

1018

1 Magnetic structure
1015 . SPNVSRAM I‘
Embedded:

» High Performance
 High Temperature

103 %) @)_ -

 Med Density RAM
« High Density RAM

Endurance (Cycles)
H

10° 108 107 10 10° 104 103  write Speed

Avalanche Specification for different MRAMs available at: www.avalanche-technology.com/products

© 2019 Storage Networking Industry Association. All Rights Reserved. 9




T PERSISTENT MEMORY

e 5 A SUMMIT

JANUARY 24, 2019 | SANTA CLARA, CA

MRAM products are making inroads from the cloud to the 10T Node
* Itis not one product

MRAM is unifying the Software defined world
e« Compute
e Storage
* Network

Built on a Unified CPU & Memory platform based on a unified MTJ architecture for
« Compute, Storage, Network
» Across the Cloud, Edge, Node

Phased product introduction has begun
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