=8 X 2o 7(8iet HIS7] A0 Al A

Design of an Asynchronous Instruction Cache based on a Mixed Delay Model

MY, LMD, o|NE”, QHE™, ZHE'
Ehdgtn JREN T, Fddsta Axgen”, FLAREAG Y™
Kwang—Bae Jeon(kbjeon@hbt.cbnu.ac.kr)’, Seok—Man Kim(smkim@hbt.cbnu.ac kr)",

Je—Hoon Lee(Jehoon,lee@kwangwon.ac.kr)”, Myeong—Hoon Oh(mhoonoh®@etri.re kr)™,
Kyoung—Rok Cho(krcho@cbnu.ac.kr)"

£ Z2AAMe uAdsslel ael HaEo] A dojet A EEste TR AAIZE Yt
o 2 =RddA e £F ADRLE 2E vF714] BHge] ANTFEE AR, dolgt Aidde AT
29 J2rde HEstn dre de "EXNIRES =45t a4 RE WHe] ANE CP,
z2a9 vWzas} 4-4 F=4)0]A(hand-shake) ZZEZZ d|o|E & AYslaL, 8-KulolE, 44 A&
o ¥ 7ZE 7HX" Pseudo-LRU <E7 wAYnEFE AHATh H5EH S flste] AL BF
o] AXNE AolEddz FA5tn PME Yuts ZEAM AT EREL TEIHTh 5T
FRTAA MIA vt 229 H2ESle] 99%9] AN EEH golRAZ} 68% HAAdHe AAE
ATk

& SH 1S ARl | HiET7| B2

Recently, to achieve high performance of the processor, the cache is splits physically into two
parts, one for instruction and one for data. This paper proposes an architecture of asynchronous
instruction cache based on mixed-delay model that are DI(delay-insensitive) model for cache
hit and Bundled delay model for cache miss. We synthesized the instruction cache at gate-level
and constructed a test platform with 32-bit embedded processor EISC to evaluate performance.
The cache communicates with the main memory and CPU using 4-phase hand-shake protocol.
It has a 8-KB, 4-way set associative memory that employs Pseudo-LRU replacement
algorithm. As the results, the designed cache shows 99% cache hit ratio and reduced latency
to 68% tested on the platform with MI bench mark programs.
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