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The Effective ROM Design for Area and Power Dissipation Reduction

BN m BT R
(Ki-Sang Jung - Yong-En Kim * Seong-Ik Cho)

Abstract -~ In a memory, most power is dissipated in line of high capacitance such as decoder lines, word lines, and bit
*lines. The decoder size as well as the parastic capacitances of the bit-line are going to reduce, if ROM core size
reduces. This paper proposes to reduce a mathod of power dissipation for reducing ROM core size. Design result of
ROM used in FFT[2], proposed method lead to up to 40.6%, 42.12%, 37.82% reduction in area, power consumption and
number of Tr. respectively compared with previous method.
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Table 2 Data bundle per 2 address in the each row

address bit line out
Al AO| y5 | v4 | y3 V2 vl v0
0 0 0 1 0 1 0 1
0 1 0 1 1 0 0 1
1 0 1 0 0 1 0 1
11 1 0 1 0 1 0
= 3¢3E =
Table 3 Encoding table
ek HE 24
00 G
01 A0
10 ~A0
11 \%

k3 4 ¢4&E= ROM dolg
Table 4 Compressed ROM data

address bit line out

Al vo | v4 | y3 | yv2 | v1 | yO
0 G V | A0 | A0
1 A0 | A0 | A0 | TAO
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Table 4 ROM data for FFT block of 512 point

address output bil line
0 ¢ 0 0 0 0 0o O 0 O 0O O 0 0 O O O
1 0 o o 0 0 0 0 O O O O 0 o0 0 O O
2 0 o 1 1 o 0 ¢ 0 1 o 0 0 1 o 0 1
3 t o 0 0 1 0o 0 1 1 1 [V | 1 1 i
4 0 1 1 0 1 0 1 0 1 0 1 1 1 6 0 0
5 0 ¢ 0 1 1 o 0 ¢ 1 o 0 0 0o 0 1 0
6 1 1 1 o 0 1 1 i 1 0o 0 0 o 0 1 0
7 1 0 1 1 1 ¢ 0 0 © 1 1 0 1 0 1 0
8 [ 1 1 1 1 0 1 0 i 1 0 1 1 0 1 0
9 0 1 i ¢ 0 o 1 0 1 ¢ 1 0 1 1 1 0
10 0 o 0 0 1 t 0 0 1 o 0 0 0 0 0 0
1 1 0 0 0 o0 1 [N o o0 1 o 0 1 o 1
12 0 1 [V 9 0 0 1 1 [VARRY) 4 1 1 o 1
i3 1 1 o 0 0 © 1 1 1 o 0 0 1 1 1 1
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19 1 ¢ 0 0o O 0 O 0O 1 1 1 1 1 o 0 1
20 0 1 o 1 1 1 1 o 1 0o 1 0 1 0o 1 0
21 1 1 1 [V 1 [V 1 ¢ 0 0 o 0 0 1
22 1 1 0 1 o 1+ 0 0 1 o 0 0 0 1 1 1
23 1 1 0 0 0 0 0 0 ] 1 1 ] 0 0
24 0 1 1 1 0 0 1 1 1 1 0 0 1 0 0 1
25 [ 1 0O 0 0 0o 0 1 1 0 0 1 o 0 1 0
26 1 1 1 1 1 0 0 1 1 ¢ 0 0 0o 0 0 O
27 1 [ 1 1 0 0 1 0 1 (U] 1 1 0o 0
28 0 i 0O 0 0 0 0 1 1 0 0 1 0 0 1 0
29 1 o 1+ 0 0 0 0 1 1 [ U 0 1 o 1 0
30 1 [V 0 0 1 1t 0 0 9 v 0 0 1
kil ] [ 1 1 0 1 1 [V 1 1 1 o 0 1 1
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Table 5 Compressed data of table 4by proposed algorithm

address output bit line
0 0 0 0 6 0 0 0 0 0 O 0 © 0 0 0
1 ~A 0 A A ~A 0 O ~A 1 ~A 0 0 1 ~A~A 1
2 O A A ~A % 0 A 0 1 0O A A A 0 ~A O
3 t A 1 ~A ~A A A A A ~A ~A 0 ~A 0 1 0
4 o 1 1 A A 0 1 0 1 A ~A A {1 ~A 1 ©
5 ~A 8 0 0 A 10 ~A A 8 ~A 0 a ~A 0 ~A
6 -~ 1 0 A 0 0 ~A 1 10 0 A 1 1 ~A 1
7 A A 0 0O ~A ~A A A A ~A ~A ~A 1 1 1 1
8 IR 1T oA A 0 1 1A ~a A 10 A
9 ~A 0 0 A A A A A 1 ~A ~A ~A ~A 0 A 1
10 ~A NOA A1 1 A ~A 1 0 A 0 A 0 A ~
11 11 ~A A 0 A 0 0 A ~A ~A ~A ~A 1 A A
12 O 1 A A 0 0 A 1 1T A 0 ~A A 0 ~A A
13 1A A 1 i 0 0 1 A ~A 0 0 ~A~A 0 0
14 ~A A ~A 0 0 0 0 1 10 ~A A ~A 0 1 0
15 A0 1 1 0 ~A 1 A A ~A ~A 1 A 0 ~A 1
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Fig. 8 ROM layout of the designed 512 point with
conventional methodd and proposed- method
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Table 6 Comparison of ROM for the designed 512 point
FFT block with conventional method and proposed

method
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Fig. 9 ROM simulation of the designed 512point FFT block
with conventional method and proposed method
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