
December  20141

TechTalk           
Storage,  Net work ing & IoT Journal

2nd Edition
May 2015 

An Examination of random logic trumping packaged MIPS
By Ravi Thummarukudy, CEO of Mobiveil, Inc. 
Social media, electronic commerce, and over-the-top consumption of video and audio content are 
radically changing the data center, which had been defined by its hardware components in the past. Today 
the data center is rapidly becoming racks of commodity hardware components configured by software.  
One component benefiting from this change is solid-state storage in the form of flash memory. Internet 
giants such as Facebook, Microsoft, Baidu, Alibaba, LinkedIn and others have opted to create their data 
centers from racks of commodity server blades tied to massive storage farms. Linking the two are high 
speed interconnect transporting continuous torrents of data that steadily grows over time. This is where 
flash becomes important.

There are two areas where solid-state storage is making its presence known. One is where the solid-
state storage cards plugged directly onto the host server bus via the PCI Express interface. This is the 
hardware that enables split second e-commerce transactions, search, fraud detection and other such time 
critical operations.  The other application is for block based network storage linked to server farms via 
Fiber Channel SAN (storage area network), FCoE (Fiber Channel over Ethernet), and iSCSI (Internet Small 
Computer System Interface) arrays. These two provide servers high-speed access while masking the 
latency inherent in rotating HDD memory. 

The plug-in flash storage cards provides up to six terabytes of high-speed cache per board for servers and 
represent growth potential for flash storage card suppliers as the market is in its infancy and no one vendor 
has a dominate market position. Furthermore, the flash storage card itself is undergoing change brought 
on by the newest generation of flash chips coming on the market. Because the next generation flash chips 
differ from one major chip vendor to another, flash storage card suppliers cannot build a board solution that 
can easily mix these different flash chips.  In addition, the total available number of flash storage cards is not
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The flash chips to populate the next 
generation of flash storage card is 
highlighted in a story in EETimes, March 
26, 2015. Author rick Merritt writes that 
Micron will pack 256 Gbits into vertical 
NAND chips using two-bit per cell (MLC) 
technology and 384 Gbits in three-bit per 
cell (TLC) versions. Samsung has been 
shipping its 850 series SSDs since July with 
86-Gbit MLC and 128-Gbit TLC chips using 
vertical NAND. Both Samsung and Micron/
Intel offer chips that stack 32 silicon levels. 
Concurrently, Toshiba began sampling the 
world’s first 48-layer three-dimensional 
(3D) stacked cell structure called the BiCS 
(Bit Cost Scalable) flash memory chip, that 
contains a two-bit-per-cell 3D-stacked 
cell structure flash with 128Gb (16GB) of 
capacity that significantly reduces chip size.

EETimes Examines 
Exotic Flash Advances 

Source: TSMC
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sufficiently large to warrant an SoC (System on Chip) 
solution to the problem. This leaves a major opening 
for a flash storage card 
with an FPGA as its main 
computing element.

An SoC flash memory 
controller to drive these 
different flash chips 
must comprehend all 
the different features of 
various flash chips on 
the market and must 
anticipate future developments—MrAM and 
other nonvolatile technologies—if it is to appeal 
to OEMs building flash storage cards using these 
different memory types.  The cost of building an 
SoC controller in the current process technologies 
could run $50-$75M.  To derive a reasonable rate 
of return on investment, the chip would have 
to generate at least $100-150M in revenue. That 
would require a total available market of at least a 
million units and OEMs willing to spend $80 to $100 
dollars a chip. And the SoC would have to make its 
money within 12 to 24 months, the average life of a 

semiconductor device in today’s fast-paced market.

A flash storage card 
that plug directly 
into the host bus of a 
server via PCIe 3.0 is 
beginning to adopt 
the newest NvMe 
(Non-volatile Memory 
Express) protocol. 
The PCIe controller 
technology breaks the 
bandwidth limitations 

of hard drive storage interfaces such as SCSI and 
SATA (serial advanced technology attachment).  
Now that the bandwidth bottleneck has been 
broken, the concern in large Internet data centers 
at Google, Facebook, Baidu, among others is 
overcoming the problem of flash durability. 
This is of special concern as flash chip vendors 
begin boosting flash capacity using exotic three-
dimensional flash cell structures.

Mobiveil plans to offer a soluion that will address 
this market opportunity next quarter.

In March Mobiveil, Inc., announced Low-Density 
Parity Check LDPC-based flash reliability IP that 
offers solid-state drive (SSD) System on Chip (SoC) 
and FPGA designers a silicon footprint half the size 
of other LDPC IP blocks currently on the market. 
Combining the compact, extended reliability LDPC 
IP with Mobiveil’s Enterprise Flash Controller IP 
and universal NvM Express Controller (uNEx) IP 
drastically reduces time to market, by providing 
designers a fully proven and integrated platform.

Mobiveil’s low power and small area, half that of 
competitive alternatives, LDPC IP supports a wide 
range of data-rates from 50MB/s to 4.0GB/s for a 
single LDPC instance. The scalable LDPC platform 
supports codeword sizes from 500 user bytes, to over 
8K user bytes with selectable maximum parity byte 
overhead of up to 30 percent; several parameters for 
degree of parallelism; and memory access options. 
The LDPC IP offers simultaneous support for several 
LDPC codes and simultaneous support for different 
amounts of parity, as well as on-the-fly switching 
from one LDPC code to another. The IP has been 

ported to FPGA, eASIC, and ASIC (40LP uMC, 40G 
and 28HPM TSMC).

“As a leading supplier of memory and high-speed 
interface controller intellectual properties and 
platforms, Mobiveil is proud to introduce its small 
footprint extended reliability LDPC IP,” says ravi 
Thummarukudy, CEO of Mobiveil, Inc. “As NAND 
flash technology migrates from 2-bit per cell MLC to 
3-bit per cell TLC, the long term endurance of these 
cells decline and sophisticated error correction 
schemes, like LDPC are needed in solid state drive 
designs to offset this decline. Mobiveil’s small 
footprint, extended endurance LDPC IP provides 
superior performance while seamlessly combining 
with our existing uNEx NvMe and Enterprise Flash 
Controller IP to provide our customers a complete 
IP solution for building solid state drive designs for 
enterprise and client applications.”

Mobiveil’s LDPC is available immediately for licensing 
and can be bundled with the company’s universal NvM 
Express Controller and Enterprise Flash Controller.

Plug in Flash Cards Based on Standard NVMe Interface 
Replacing Proprietary Solutions 

Andrei vityaev, Member of 
Mobiveil’s Advisory Board

To process data more effectively the 

storage hierarchy of the data center 

server and its associated disk farm has 

changed to include an additional layer 

of high-speed non-volatile memory 

(NvM) solid-state storage to mask 

the rotational latency of disk drives. 

Market research firm IHS iSuppli, 

stated that new enterprise products 

ranging from drives to caches to 

(disk) arrays have led to integration of 

solid state drives (SSD) into corporate 

storage architecture. IHS iSuppli 

predicts SSD shipments grew 50 

percent in 2014 and are expected to 

reach 189.6 million units in 2017—

close to half the size of the predicted 

hard disk drive (HDD) market of 397 

million units that same year.

IHS iSuppli Forecasts  
Booming Market For Solid 

State Storage

LDPC Flash Reliability IP Cuts 
Designers’ Time to Market

“Implemented in the smallest area 
with the industry’s lowest power 
consumption, the Mobiveil LDPC 
technologies exploit the actual physics-
based flash device characteristics 
to extend the durability of the flash 
memory,” declared Andrei vityaev, 
Member of Mobiveil’s Advisory Board. 
“The Mobiveil LDPC IP dramatically 
extends the endurance and retention 
of NAND Flash and other block-based 
memories compared to currently 
available solutions, enabling next-
generation solutions to use 1x/1y/1z 
nm, 3D technologies with significantly 
improved reliability and endurance.”

http://www.mobiveil.com/ip/error-correction/
http://www.mobiveil.com/ip/storage/
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In March Mobiveil announced a major design 
win with a multinational telecommunications 
company for its rapidIO 10xN digital controller 
IP. It also announced that it is working with 
leading SerDes providers to provide a pre-
verified fully integrated controller and PHY 
solution for Mobiveil customers to achieve 
rapidIO 10xN multi-channel data messaging 
and data streaming at 40Gbps. This throughput 
is critical to sustain the communications 

throughput demanded by proliferating 
wireless broadband base stations.

The demand for added wireless broadband 
base stations is growing rapidly. A Federal 
Communications Commission report issued on 
October 12, 2014 stated that, “the record confirms 
that meeting America’s growing demand for 
wireless broadband will require the deployment 
of large numbers of new or improved wireless 

facilities. AT&T alone plans to deploy more than 
40,000 additional small cells, 1,000 additional DAS 
networks, and 10,000 additional macrocells from 
2013 through 2015.

DSP clusters drive the baseband processing at the 
heart of wireless infrastructure and rapidIO unified 
fabrics provide cost-effective, high-performance 
data transfers among these performance critical 
DSP clusters. rapidIO is quickly becoming a critical 

component of the fast evolving Cloud based radio 
Access Networks (C-rAN).

“we are extremely pleased to announce the 
design win for our rapidIO 10xN IP working 
along with leading edge SerDes partners,” said 
ravi Thummarukudy, CEO of Mobiveil, Inc. “Our 
rapidIO Gen 3 technology offers a wide range 
of hardware and software configurable options 
allowing designers to choose the optimal solution 
to meet their requirement. Moreover it comes with 
a very sophisticated ArM™ AxI bridge allowing 
easy integration with an SOC on chip bus. The 
IP optimizes link utilization, latency, reliability, 
power consumption and silicon footprint to best 
serve the chip design requirements.”

The rapidIO 10xN IP is part of Mobiveil’s High 
Speed Serial Interconnect family of IP solutions 
that also includes Gen3/2 PCI Express, NvM 
Express, DDr4/3, LPDDr3/2, NAND Flash 
Controller, HyperBus Controller, 10G/1G Ethernet 
MACs, PCI Express Switch and Bridge solutions. 

Mobiveil IP offers the most feature-rich, power-
efficient, highly interoperable and silicon-proven 
solutions for different form factors to provide 
the optimum balance between power and 
performance.

“Mobiveil’s rapidIO 10xN design win demonstrates 
that wireless infrastructure applications are 
migrating to next generation rapidIO designs,” 
said rick O’Connor, Executive Director at rapidIO.
org. “we are currently working on extending 
the rapidIO protocol for next generation 
communications infrastructure and for rapidly 
growing data center applications. we are pleased 
to see Mobiveil’s continued effort to make fully 
integrated rapidIO IP available to its customers”

Multinational Telecommunications Giant Chooses 
Mobiveil RapidIO 10xN digital controller IP

SerDes Partners & Mobiveil Offer Pre-
Verified RapidIO 10xN IP Multi-Channel 
Data Messaging & 40Gbps Data Streaming

“Avago Technologies is a leading 
provider of high-speed serial 
transceiver (SerDes) technology 
and silicon solutions for wireless 
and wired communications 
infrastructure equipment,” said 
Harold Gomard, Director of 
Technical Marketing, Avago. “Our 
customers can leverage fully-
verified rapidIO Gen3 interface 
solutions based on Avago SerDes 
and Mobiveil controller IP.”

Avago  Serdes Cores
in Silicon ASIC

http://www.mobiveil.com/ip/interfaces/

