S4,2 S4,1 S3,2 S3,1S2,2 S2,1reference data stored locally in PE arrayS1,7 S1,6 S1,5 S1,4 S1,3 S1,2 S1,1S2,7 S2,6 S2,5 S2,4 S2,3 S2,2 S2,1S3,7 S3,6 S3,5 S3,4 S3,3 S3,2 S3,1# of PE’s needed per search data 33321overlapped dataflow(a)(2+1)(1+2)2-D PEarraycompare and select unitstream memorybankdata_in (reference, search)MV_outMAD_outparallel adder tree(b)

2P+N-1=6 (for N=3, P=2)2P+N-12PN-1LS:2P*(2P+N-1)RS:(N-1)*(2P+N-1)search area:(2P+N-1)2referenceblock:N2displacement:PPP-1P-1N=32P+N-1=6(a)(b)

14, 15, 16,31, 32, 3342, 43, 44

13, 14, 1524, 25, 2641, 42, 43

cyclerequestedsearch data inPE array1X , X, 11,X, 21, 22,31, 32, 33X, 11, 12,21, 22, 23,32, 33, 3411, 12, 1322, 23, 2433, 34, 3512, 13, 14,23, 24, 2534, 35, 3623456(-2,-2)(-2, -1)candidatedistortionavailableat cycle#2 cycles delay ** 2 cycles delay at Parallel adder tree, compare and select000LS_inRS_inPE3,3PE3,2PE3,1PE2,3PE2,2PE2,1stream memoryPE1,3PE1,2PE1,1stream memoryparallel adder treecompare and selectMV_outLS_outRS_out

-refLSRSLS_inRS_in selLS_outRS_outcmux_outabsacc

+psum_inpsum_outcmux_in

(N-1) cycles12QQQQQMAX(2P,N) DFF’sNth column:2nd col.3rd col.2nd col.3rd col.startVDDresetMADi,1 i=1..3MAD1,j j=1..3Search data needed within first PE row (for 100% hardware efficiency)(-2, -2) S11, S12, S13(-2, -1) S12, S13, S14(-2, 0) S13, S14, S15(-2, 1) S14, S15, S16(-1, -2) S21, S22, S23(-1, -1) S22, S23, S24(-1, 0) S23, S24, S25(-1, 1) S24, S25, S26(0, -2) S31, S32, S33(0, -1) S32, S33, S34(0, 0) S33, S34, S35(0, 1) S34, S35, S36(1, -2) S41, S42, S43(1, -1) S42, S43, S44(1, 0) S43, S44, S45(1, 1) S44, S45, S46(-2, -2) S14, S15, S16(-2, -1) S15, S16, S17(-2, 0) S16, S17, S18(-2, 1) S17, S18, S19(-1, -2) S24, S25, S26(-1, -1) S25, S26, S27(-1, 0) S26, S27, S28(-1, 1) S27, S28, S29... ...type Btype Acandidate#PE11PE12PE13type A: for SA mappingtype B: for SSA mapping