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Motivation

Legacy DRAM chips are slow but low-cost.



Motivation

Servers require costly ECC chips to ensure data-
integrity.

Server
ECC Chips



Motivation

Server
ECC Chips

Leverage surplus(slow) chips can amortize 
ECC cost.



Foundation1：Detection is much light-
weight than correction
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Foundation2: Chips share the same package 
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Foundation2: Chips share the same package 
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SCREME-Framework

•Objective: Enable scalable and cost-efficient 
memory fault tolerance framework.

Foundation 1
Detection is more 
light-weight

Foundation 2
Chips share the 
same package

SCREME-WO

SCREME-I/O

SCREME-Framework



Design1: SCREME-WO(Write-Only ECC)
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Design1: SCREME-WO(Write-Only ECC)

Data & One Symbol Detect

Pass

No Error

Fetch the Remaining 
Symbol
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SCREME-WO

READ 0x0000FFFF

99.9999% Cases



Design1: SCREME-WO(Write-Only ECC)

Data & One Symbol Detect

Pass

No Error

Fetch the Remaining 
Symbol

PassFail

CorrectedDetected

Correct
Fail

SCREME-WO

READ 0x0000FFFF

Repurpose ECC bandwidth: 
From READ to low-cost chip’s SLOW WRITE

READ: Half ECC bandwidth(fetch one symbol)
WRITE: Full ECC bandwidth(update all ECC symbols)

Legacy chips are slow but low-cost



Design1: SCREME-WO(Write-Only ECC)

Employ a slow chip as a 
write-only ECC chip.

Data Chips ECC Chips

…
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WRITE-ONLY
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WRITE-ONLY

Employ various slow 
chips to store parity data 
with buffer support.



Design1: SCREME-WO(Write-Only ECC)
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Design1: SCREME-WO(Write-Only ECC)

Regular: 6400MHz & Slow:1600MHz
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Design1: SCREME-WO(Write-Only ECC)

Regular: 6400MHz & Slow:1600MHz
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Design1: SCREME-WO(Write-Only ECC)

Regular: 6400MHz & Slow:1600MHz
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Design1: SCREME-WO(Write-Only ECC)

Regular: 6400MHz & Slow:2400MHz
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Design1: SCREME-WO(Write-Only ECC)

Regular: 6400MHz & Slow:2400MHz
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Design1: SCREME-WO(Write-Only ECC)

Regular: 6400MHz & Slow:3200MHz
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Design1: SCREME-WO(Write-Only ECC)

Regular: 6400MHz & Slow:3200MHz
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Design2: SCREME-I/O
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Design2:  SCREME-I/O

Enable on demand
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Design2:  SCREME-I/O

Disable on demand
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Design2: SCREME-I/O-Col
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Design2: SCREME-I/O-Row
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Design2: SCREME-I/O-Row
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Design2: SCREME-I/O-Row
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Design2: SCREME-I/O-Row
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Design2: SCREME-I/O

1.3x Speedup



Design3: SCREME-Framework

RCD

ECCData $ $

$ $

$ $

$ $

DISABLED

Spare chips

Failed



Design3: SCREME-Framework
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Design3: SCREME-Framework
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More advanced ECC



Design3: SCREME-Framework
One failed chip

135x better

Maintain 
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reliability

Regular



Thank you for listening
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