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4+ Vots Count Circuits Lo
» Exploiting the fact that when reading a word on a row, iis =
corresponding word-line (WL) Wi“ activate a“ ce“s on that mW; by report column id using priority encoder circuit
having a sense-amp at each column or bit-line {BL), the entire row is [ i coumn cior g s cnrepen )

read out in 1 access cycle;

4 Enhanced Vots Count (EVC) | Bit line
» Comparing = values instead of 1 {bet. query and reference) at a time; Word line
» This simultaneous m-value comparison made possible by using the

interiocked design, where 2 cells are used to represent 1 pattern bit. —

First proposed for NAND Flash, now also proposed for NOR Flash. NOR flash m;mory

/Prototype hip Vote Count Chip and Board]

» Customized 0.18um NOR Flash circuit, 1024 word-lines and
1024 bit-lines which can accommodate 1024 reference vectors
to be retrieved simultaneously

» Each hashing feature vector may have up to 512 dimensions.
» Retained the mux that shares each sense-amplifier with 32
columns.
» A test PCB is designed to mount the EVC prototype chip, and
K integrate with an FPGA development board : R— )
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Speed and power consumption :

DRAM implementation | NAND implementation | NOR implementation
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Tpar 25 = 50ns 1,1 5 - 50us  L: # of hashed dimensions ~ m: # of values simultaneously compared in EVC
Competitive Analysis with Commercial Software and Open Source Toolklts

Performance Metrics (1 Million DB EVC Open Source Toolkits
items, find top-100 matches) low-density high-density Multi-index Hashing
Search Speed 0.139ms G.5p1s dms
Energy per Search 0.7 mr / 0. [Hm / 150020
Physical Space 50em? - lem | 1= 2em? - lem desktop PC
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