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Banking Tag RAM of Issue Queue and
Evaluation of Correct Critical Path Delay

KYOHEI YAMAGUCHTI, ! Yuvya Koratl+l
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This paper evaluated the issue queue delay, using the circuit simulator,
SPICE, focusing on following two features. First, we introduce banking the
tag RAM, which is one of the components comprising the issue queue, to re-
duce the delay. Unlike normal RAM, banking the tag RAM requires a special
design, because it does not have an address decoder. Second, we explore and
identify a correct critical path in the issue queue. Previous studies summed
the critical path of each component in the issue queue to obtain the delay
of the issue queue, but this does not provide the correct delay of the issue
queue, because the critical path of each component are not connected logically.
We evaluated the delay of an issue queue with eight to 128 entries, assuming
32nm LSI technology, and found that banking the tag RAM and identifying the

correct critical path reduce the delay by up to 20%, compared without these
optimizations.
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Table 1 One-hot encoding for adder input and output (IW = 4).

value 0 1 2 3 >4
encoding 1000 0100 0010 0001 0000
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Fig.6 Adder for selection logic (IW = 4).
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Table 2 Truth table of enabling logic.

prev sum sum enable
c0—c3 c0—c3 en0—en3
1000 1000 0000
1000 0100 1000
1000 0010 1100
1000 0001 1110
1000 0000 1111
0100 0100 0000
0100 0010 0100
0100 0001 0110
0100 0000 0111
0010 0010 0000
0010 0001 0010
0010 0000 0011
0001 0001 0000
0001 0000 0001
0000 0000 0000
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Fig.8 Layout of wakeup logic, selection logic, and tag RAM.
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Fig. 15 Delay of components for various turning points when issue queue size is 128.
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Table 3 Delay of slowest paths in comfigurations A and B.

FAfTHa— MR A Hipk B
Y1 X n  delay [ps] m  delay [ps]
8 7 247 7 247
16 15 276 15 277
32 31 309 28 319
64 63 349 61 369
128 43 430 127 464
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Fig.16 Total delay of issue queue with design optimizations.
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