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Abstract

A new circuit design for Bus-Invert Coding is presented in this paper. The new scheme sends the coding information
through the bus-lines instead of the invert-line which has been used conventionally for many types of Bus-Invert
algorithms. By employing a newly developed bus—driver called Flip-Driver and a selection circuit, it not only removes the
invert-line but suppresses the additional bus-transitions in sending coding information. It is verified by simulations that
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the efficiency of various Bus-Invert algorithms is increased about 40% to 100% by employing the new design.
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Fig. 1. Flip-Driver.

(a) Conventional logic symbol
(b) Truth table of positive flip—driver
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Fig. 2. A sample implementation of synchronous flip-
driver.
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Table 1. Result of the experiments.
BJ RP BW WM RX YT
Data Size (bytes) 602,912 535,784 7,208 188 5,544,024 0D 016 53,368
Raw N, 2,372,576 2,104,362 18,220,122 20,520,634 275,629 154,222
N, (R) |[1,935657(18.42) ] 1,733,594 (17.62) | 23,288,988 (17.47) | 16,974,471 (17.28) | 264,097 3.18) | 146,857(4.78)
" A Moy (Rop)| 215409 (9.08) | 185860 (8.33) | 2,459,682(8.72) | 1,789,957 (8.72) 8,574 (3.11) | 5,989 (3.88)
NIL Ny @Ry | 1,730,878 27.05)| 1,552,278 (26.24)| 20,892,812 (25.96) | 15,616,100 (23.90) | 257,771 (6.48) | 141,578 (3.20)
8-bit Nopy ) 10,630 (4.93) 4,544 (2.44) 63,506 (2.58) 431,586 (24.11) | 2,248(26.22) | 710(11.86)
Bus N, (R) - - - - 246,800 (10.46)|-129,914(15.76)
g A Rar) N Z Z Z 20,230 (7.34) | 14,363 (9.31)
;; HIL Ny (R) - - - - 227,677 (17.40)| 106,796 (30.75)
No (7 - - - - 1,098 (543) | 5468 (38.07)
Raw Ny 2,362,337 2,109,947 28,177,347 20,726,872 275,370 155,981
- Ny (R) | 2,024,310 14.31)] 1,816,352 (13.91)| 24,270,291 (13.87) | 17,835,296 (13.95) | 266,442 (3.24) | 151,768 (2.70)
- Nor Ropd)| 117273 @.96) | 101,729 3.82) | 1,341,348 (4.76) | 1,002,410 (4.84) 4,264 (1.55) | 2,225 (1.43)
ML N, (R) | 1.915.623 (1891)] 1,714,635 (18.74)| 22,929,313 (18.63) | 17,012,470 (17.92) | 263,504 4.31) | 149,777 (3.98)
16-bit Noga ) 8,586 (7.32) 12 (0.01) 370 (0.03) 179,584 (17.92) 1,326 (31.10) | 234 (10.52)
Bus § - N(R) | 1,938,087 (17.96)| 1,737,792 (17.64 )| 23,142,369 (17.87) | 17,039,155 (17.79) | 259,286 (5.84) | 147,129 (5.68 )
B Nor (Ropd| 212,9620.01) | 186,227 (8.83) | 2,476,244 (8.79) | 1,842,849 (8.89) | 11,914 (4.33) | 6,350 4.07)
& ML Ny (R | 1,740,407 (2633)| 1,555,907 (26.26)| 20,742,385 (26.39) | 15,532,082 (25.06) | 253,354 (3.00) | 142,449 (8.68)
w Nogy () 15,282 (7.18) 4,342 (2.33) 76,260 (3.08) 335,776 (18.22) | 5.982(50.21) | 1,670 (26.30)
Raw N, 2,369,618 2,117,588 18,125,758 20,734,862 285,611 163,386
e Ne(R) | 2,103,213 (11.24)] 1,851,676 10.67)| 25,315,311 (9.99) | 18,538,310 (10.59) | 280,773 (1.69) | 160,174 (197)
Bl Nor (Ror)| 63411 (2.68) 54,434 (2.57) 686,501 (2.44) 528,984 (2.55) 1,682 (0.59) | 1,138 (0.70)
Ny Ry | 2,042,960 (1379)] 1,837,242 (13.24)| 24,628,812(12.43) | 18,100,524 (12.70) | 279,109 (2.28) | 159,048 (2.66)
32-bit NIL Nopx () 3,158 (4.98) 0 (0.00) 2(0.00) 91,198 (17.24) 18 (1.07) 12(1.05)
Bus |l N, (R) | 1,938,025 (18.21) 1,740,887 (17.79) | 23,184,362 (17.57 )| 17,040,594 (17.82) | 268,287 (6.07) | 151,284 (741)
§; Nor (Ror)| 214,645 (9.06) | 188,615 (3.91) | 2,461,004 (8.75) | 1,845010(8.90) | 11,672 (4.09) | 7,652 (4.68)
é ML Ny (R) | 1,737,540 (26 67)| 1,556,604 (26.49)| 20,790,512 (26.08) | 15,528,454 (25.11)| 259,637 (3.09) | 144,714 (11.43)
w Nopw ) 14,160 (6.60) 4,332 (2.30) 67,244 (2.73) 332,870 (18.04) | 3,022(25.39) | 1,082 (14.14)
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