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TLB-Assisted Cache

KEN-ICHI SUZUKI,t NOBUYUKI OBA ,t* HIROAKI KOBAYASHItH
and TADAO NAKAMURAttt

This report proposes a new on-chip cache system named “TLB Assisted Cache (TAC).”
The TAC determines a cache hit/miss by referring to the TLB and the small assist tag com-
parisons that are faster than a conventional cache tag comparison. Therefore, it is possible
to initiate a cache data array access before a cache tag comparison. Consequently, the TAC
achieves an access time as short as a V-V cache. Moreover, the TAC logically acts as a V-P
cache 5o it does not suffer from the V-V cache’s shortcomings, such as the synonym problem.
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Table 1 Conventional caches and the TAC
V-V | V-P | TAC
Access time(TLB hit) fast
Access time(TLB miss) | fast | slow | slow
Synonym yes no no

slow | fast
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Table 2 Cache hit/miss determined by tags

A B ! (o] Cache
(TLB) | (Assist) | (Cache) | status
Hit Hit — Hit
Hit Miss —_ Miss
Hit Invalid Hit Hit
Hit Invalid | Miss Miss
Miss —— Hit Hit
Miss —_ Miss Miss
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Table 4 Condition to estimate access time

Memory space 32bit
Page size 4KB
Number of TLB entries 32
TLB associativity 2
Cache size 32KB
Cache associativity 2

Cache line size 32byte
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Table 5 Access time estimations

V-P | V-V | TAC
TLB decode 1.5 — 1.5
TLB tag 1.0 — 1.0
TLB cmp 2.5 _ 2.5
TLB mux 2.0 — —_
Assist cmp — — 1.2
Cache decode — 2.5 e
Cache tag — 1.6 —
Cache cmp 2.0 2.0 —
Cache mux 2.0 2.0 2.0
Total 11.0 8.1 8.2
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