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THE MEMORY LATENCY PROBLEM DRAM ARCHITECTURE
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= Our Goal: Reduce DRAM latency with low area cost

LATENCY-CAPACITY TRADEOFF TL-DRAM: “BEST OF BOTH WORLDS

= |dea: Divide a subarray into two segments with an isolation transistor
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LEVERAG'NG THE TL-DRAM SU BSTRATE = Area cost: 3% (due to isolation transistor)
LEVERAGING TL-DRAM: CACHING

= Fully transparent (no change to system)

= Use near-segment as hardware-managed cache

_ Hardware-Managed Cache Inter-Segment Migration
= Far segment: Main memory
= Near segment: Caches an accessed row TL-DRAM M
[ >., o
Memory controller manages the near segment il sorsegment mg::ory
= Use near-segment as software-managed cache .§ nearsegmenty il Copy
Il sense amplifier

= 0S/VMM manages the near segment

* Multi-level main memory 1/0
= Allocate from fast vs. slow DRAM channel }
= Application or system software decides where a page goes
= Caching: Copy the row from far * Copy data from source to destination
RESULTS segment to near segment across shared bitlines concurrently

Performance & Power Consumption Varying Near Segment Length SU M MARY & ONGO' NG WORK
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= Could be easier to adopt

= Fitting TL-DRAM into DRAM/NVM/Flash/Disk cooperative page

management and allocation mechanisms
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