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The MobiveilTeam

NVMe SSDC Subsystem Leadership

— H + L) .
NVMe Features & Man.agement W't.h 25+ years experience in
Configurability Semiconductor/Silicon IP/Systems software

— Previously founded GDA Technologies, Inc
and grew to strong IP and Services group ,
500+ engineers strong.

Configurable IP Components

Key differentiators

Developed several highly configurable key
high speed IP blocks in the last 10+ years (PCl
| ‘ Express, Hyper Transport, Serial RapidlO,

R SPI4.2, DDR4/3,Flash Controllers etc)

k Locations
) g ‘

Headquarters in Milpitas, CA
India design centers: Chennai & Bangalore
Sales: Offices/Reps worldwide
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Company Overview Mobiveil IP Advantages

NVMe SSDC Subsystem

NVMe Feature &
Configurability

Market leading & most exhaustively proven cores in
the market: Industry leaders are using these cores

Configurable IP Components Ilm) Consortium Participation : RIO — Member, PCISIG -
e ——————— - EXPRESS Member, HMC - Member
Summary

=, Superior Technical Solution: Most Feature rich IP,
Complete Customization and delivery Solution

Support: Clear IP Focus & Worldwide Support

=)
RALT N

~ 3d Party Partnerships for complete Solution:
(Verification and PHY IPs)

Bis =
|

'® Standard Body Certified Cores: All Mobiveil IPs are
validated and certified: PCI Plug fest, UNH, RTA

E Agenda
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L NVMe SSDC Subsystem

NVMe SSDC Subsystem

I Device FW
NVMe — Features &

Configurability

Configurable IP Components

—— DDR3/4 Controller “—>
, DDR3

Summary _ _

) ¥ = A
n PCle NVMe Flash —
3 cl Flash
EXPRESS PCie Controller |__| Controller Controller

«——— On Chip AXI Interconnect
«——— On Chip APB Interconnect
«——— Inter block AXI Interconnect
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Company Overview NVMe - Features

NVMe SSDC Subsystem

- A Register level interface that allows host software to
NVMe - Eeatures communicate with a non-volatile memory subsystem
 Defines a standard command set for use with the NVM
Configurable IP Components subsystem
 Optimized for Enterprise and Client solid state drives,
S e —————————— typically

Summary « attached to the PCI Express interface
—————————  Defines Pair of Submission and Completion IO Queues

 Defines parallel operation by supporting up to 64K I/O Queues
with up to 64K commands per 1/0O Queue.

 Defines many Enterprise capabilities like end-to-end data
protection, enhanced error reporting, and virtualization

 Supports differentiated services, i.e., different qualities of
service (QoS)Targets

Supports Multi-Path IO and Namespace Sharing capabilities
» Supports Reservations
Supports multiple name spaces

- EXPRESS
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Company Overview NVMe configurability

NVMe SSDC Subsystem

NVMe Configurability Met:g;\tfsize

Number of Flash

; Channels /

Reservations Support ¥
Multi-Path 10 Support

-

Configurable IP Components Number of 10 Queues

o= -

Summary
e — —— i e

Vendor Defined

\ Commands ’

EXPRESS

Vendor Specific

i Command Arbitration /

E Agenda
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Company Overview NVMe configurability

NVMe SSDC Subsystem

NVMe Configurability HW/SW Partitioning

Clock Frequency

Configurable IP Components Efficient Buffering

o= -

Summary
e — —— i e

Re-Use of modular

\ Components /

Interfacing with 3

\ Party IPs / '

Data Path Width

\ Support ’

Number of DMA

\ Engines /

EXPRESS

Interfacing with 3

; Party VIPs {

E Agenda
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Company Overview Configurable NVMe Controller

NVMe SSDC Subsystem

NVMe Controller

Configurable IP Components

o=

| Address all Features

Design, Implementation,
| Verification Effort

Summary
e — —— i e

Latency,
| Bandwidth, QOS

- EXPRESS

< «» Agenda
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Company Overview NVM Express (UNEX) Controller

NVMe SSDC Subsystem

NVMe Features &

Configurabilitx

UNEX

P Rea Controller Admin Queue Arbiter and Slave M
r 13 Registers Command IF E
= Scheduler M
Summary | 0
b= Command R
S Fetch & 0 T Y

U Completion I 10 Queuen Command Aol

. Update oo Write
v nghly B AXI MaISFter S
H S Read U
Configurable | ead — E
T Data Buffer : AXT S

Independent E - i Read
i PM Logic DMA aster |
M Master g ErGibam Master E
IF g IF M

- EXPRESS
Optional UNEX Controller Optional
Modules Modules

«,«» Agenda

8/29/2013 2013 Copyright Mobiveil Inc. 13
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.|

NVMe SSDC Subsystem

NVMe Features &

Configurabilitx

UNEX

Summary
B e —————————

mobiveil

Investons in damsearias™

UNEX Features

Compliant to NVM Express 1.1 specification
Supports configurable number of IO Queues
Supports configurable Queue depth

Supports Round Robin or Weighted Round Robin with Urgent
Priority arbitration mechanism

Host memory page size support of 128MB
Efficient and Streamlined Command handling
Supports Fused Operations

Supports All Optional Admin Commands

«.«» Agenda

v’ Highly Supports All Optional NVM Commands
Configurable Supports Multi-Path 10 and Namespace Sharing capabilities
v Technology Supports Reservations
Independent Supports multiple name spaces
Optional AXI interfaces for NVMe implementation in SoC
nm_) Well defined Command Interface for local CPU to perform
subsystem initialization and to handle all non-hardware accelerated
- EXPRESS commands
Targets FPGA, Structured ASIC and Standard Cell technologies
8/29/2013 2013 Copyright Mobiveil Inc. 14



mObiveil
nvestors i novation™

PCl Express Controller (GPEX)




mobiveil

Investons in damsearias™

Company Overview PCI EXpreSS (GPEX)

NVMe SSDC Subsystem

NVMe Features &

Configurabilitx
Application

Interface
GPEX

Trans Layer

Ik
v Highly

Conflgurab|e Recewe Contral Transmit
v Technology

Independent
v’ System Validated

PCl >

PRESS"

Summary

Genl, Gen2 & Gen3
Endpoint

Root Complex

Dual mode

Switch port

Switch
OCB Solution

x1 to x32
180nm to 28nm
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Company Overview PCIQ—AMBA Brldge

NVMe SSDC Subsystem

NVMe Features &

GPEX
AMBA Bridge

Summary

Transaction Layer

v Highly
Configurable

v Technology

Independent
v’ System Validated

PClI >

XPRESS"

Data Link Layer

PIPE Interface
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Company Overview

NVMe SSDC Subsystem

NVMe Features &

Configurabilitx

DDR3/4 Controller

Summary

v Highly
Configurable

v Technology
Independent

Silicon
Proven

Investons in damsearias™

DDR3/4 Memory Controller

DDR SDRAM
Memory Array

D—q MA[170
MBA[2:0]
MBG[1:0]

DDR SDRAM
Memory Control

MCS[0:013]
MCAS
VRAS
MWE

MDM[0:8]

MCKE[0:813]
MODT[0:613]
EN MDIC[0:1]
ata Qualifiers
MDQS][0:8]
MDQS[0:8]

Data Signals
<= MDQ[0:630:31]
MECC[0:7]
EN

Request from =
master ——1 address ODW Address
> pen -
Address from __| | Decode Table Control
master
- _| SDRAM
= Control
Toerror o | | Error
management Signals r Delay chain
Data from - -
SDRAM N FIFO =
RMW SDRAM
Data from - Control
master

Clock
Control

Clocks

MCK[0:3]

: MCK[0:3]

8/29/2013

2013 Copyright Mobiveil Inc.

< «» Agenda
19



Company Overview

NVMe SSDC Subsystem

NVMe Features &

Configurabilitx

DDR3/4 Controller

p-

Summary .
e — —— i e

v Highly
Configurable

v Technology
Independent

Silicon e
Proven .

mobiveil
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DDR3/4 Controller Features

Support for DDR3 and DDR4 SDRAM

64-/72-bit SDRAM data bus, 32-/40-bit SDRAM, 16-/24-
bit SDRAM

Supports Chip select interleaving
Supports Partial array self refresh

Support for data mask signals and read-modify-write
for sub-double-word writes

Support for double-bit error detection and single-bit
error correction ECC (8-bit check word across 64-bit
data)

Open page management (dedicated entry for each
logical bank)

Automatic DRAM initialization sequence or software-
controlled initialization sequence

Write leveling supported for DDR3 memories
Support for up to eight posted refreshes

8/29/2013
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L Integrated Flash Controller

NVMe SSDC Subsystem

e e ——————————— Register
NVMe Features & Gonto e
- .y - Module .
Configurability — _ .
ey Generic ASIC
IFC

Registers FSM

Normal GPCM
FSM

Summary l ! l

o —

3
v

v High'Y jg_?s: intertace [T Data Machine 'J_' Flashintertace | o
Configurable
v' Technology i
Independent

w

|

Y

SRAM Control Unit NAND Data BCH Encoder
Path —
'y
. Error Fixing BCH Decoder
Silicon > loge
h 4

Proven 54 bit SRAM(Ir1w)

E Agenda
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N . Integrated Flash Controller
pany Overview

NVMe SSDC Subsystem

—_— « Flash Controller with eight chip selects

« AXIV1.0 Slave Interface
« Separate Bus Interface for register access

NVMe Features &

Configurabilitx

IFC Support for error and debug registers
Supports NAND, NOR and GPCM (SRAM and ROM)
devices
Summary _
R —— « Support memory banks of size 64KByte to 4 GBytes
]  Write protection capability (only for NAND and NOR )
v ngh!y e Provision of Software Reset
Configurable « NAND Flash Features
v Technology —  x8/x16 NAND Flash Interface
Independent — Support for ONFI-2.2 Asynchronous interface (8/16 Bit)/Source

Synchronous interface (8 bit) and mandatory commands.

— BCH code for 4 bit & 8 bit Error correction per sector of 512 bytes (Using
GF-2"13 Galois field) and 24 & 40 bit ECC per sector of 1K bytes (Using
GF- 2714 Galois field)

— Optional ECC generation and checking
— Flexible timing control to allow interfacing with proprietary NAND devices
Proven — SLCand MLC Flash devices support with configurable page sizes of up to

8KB
E Agenda
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Company Overview Mobiveil NVMe SSDC Subsystem

NVMe SSDC Subsystem

NVMe Features &

I Device FW

Configurabilitx
IFC Mobiveil DDR3/4
Controller —>
DDR3
) ¥ I "
N ' ! Vi
P |I>
PRESS Pcle | | NVMe Flash PR
Cle Controller || Controller Controller Flash
nJlmj (GPEX) (UNEX) (IFC)
- EXPRESS

«——— On Chip AXI Interconnect
«——— On Chip APB Interconnect
«——— Inter block AXI Interconnect
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MILPITAS : 920, Hillview Court, Suite 250, Milpitas, CA 95035
Ph: 408-791-2977 | Fax: 408-457-0406

INDIA: EMM YES PARK, 3rd Floor, #69 (Old #137), Jawaharlal Nehru
Road, Ekkattuthangal, Chennai 600032, Ph: +91-44-4208 6803, +91-
44-4208 6804

2984, 2nd Floor, 12th Main Road, HAL 2nd Stage, Indira Nagar, |
Bangalore 560008, Ph: +91-80-42087666 Investors in lnnovation™
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