High-Speed NAND Flash



1.

o VIO
sulMMIT

MB/s
60 80

20

History of NAND Bandwidth Trend

»>The High-Speed NAND offering will have

a profound effect on capacity vs.
performance as well as BOM
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)l High-Speed Flash Interfaces
» The NAND Flash interface has been Legacy NAND
a bottleneck in achieving high Interface Bottleneck
performance for system applications
» As page size increases to 4KB, the SLC tR

time of ~20 us is completely unbalanced
with the data transfer time of ~100 ps in
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» Toggle-based MLC NAND
» Eight controllers

> 4 CE

» 8K page size

» Asynchronous MLC NAND
» Eight controllers

> 4 CE

» 8K page size
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Key Aspects to Higher Interface
Performance Improvements

> Increase the number of commands to the flash
device

> Maximizes the number of transactions for a device




S Parallelism using Chip Enables

» ACS Interleave » 860 us Program Cycle = One




=¥ Example of LUN Interleaving
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Timing Considerations - Interleaving

» The earlier examples were without any interface
overhead




High-Speed Controller Key Features

Key Toggle Features Key ONFi 2.1 Features
> 63 and 83 MHz operation > Discovery and Initialization

> Multi Plane support » LUN addressing
> Multi




s Flash Controller HW Architectures

HW Accelerated Controller Software Driven Flash Timing
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SR High-Speed NAND Challenges
» New NAND devices (e.g.Toggle NAND, ONFi 2.X)

offer tremendous performance improvements over
past solutions

» Using old controller and firmware solutions will be
unable to utilize this performance capability







-;in‘é PHY Architectural Overview

» Separate PLL » Clock reference
» Use for multiple slices e

> Soft PHY slice > !\/Ilnlintallyl.buf;ered PLL
> Highly reusable input to slice for source
> Flexible layout synchronous domain

» Test Logic for at-speed test » Normal clock tree for DFI,

» No DLL reduces Power and gate
count. 4X clock at IO frequency

PHY Data Slice

flop-to-flop timing

IO ring

Read Capture
DQS Gating
Write Timing

Data Resynch

Toggle/ONFi

Ref clock Clock
Synthesizer

Available for SOC now, FPGA Support sogn.
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Soft PHY Solution
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» Works with ONFi2 and Toggle as well as
legacy flash

» Base design has been verified by DDR DRAM
controller













Conclusion
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» To maximize performance, new architectures and

solutions are necessary to achieve the performance
that the new High-Speed Flash devices offer

» High overhead software solutions will have difficulty
achieving desired performance levels
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