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Abstract

This paper presents various ternary decision diagrams (TDDs) to represent logic functions. We consider sum-of-
products expressions represented by 1-paths (paths from the root node to the terminal representing constant 1). 1-paths
for an AND TDD (ATDD) represent the implicants of the function. 1-paths for a Prime TDD (PTDD) represent the
prime implicants of the function. 1-paths for a Reduced Ordered TDD (ROTDD) represents the given sum-of-products
expression. When the order of the input variables is fixed, the ATDD and the PTDD are unique for the given function,
and the ROTDD is unique for the given expression. An algorithm to generate all the prime implicants by using PTDDs
is much faster than the one using a divide and conquer method. We also analize the number of the nodes in an ATDD

to represent the function.
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Name|In/Out | Terms | SOP|Primes| BDD/ATDD/WORK |Time|Cou. ROTDD/WORK | Time|s,/s,
addé | 12/7 1092| 355| 8568 598/2298/10136 121 0.2 695/4616 0.2} 1.89
adr4 8/5 255 75 397 123/279/803 0.5 02 178/752 0| 2.66
alul 12/8 197 19 780 1003/1553/5134 0.9 129/326 0] 6.56
be0 26/11 419| 177| 6596 4473/160531/453394 6.7 9.2 1646/4854 0.2] 5.92
chkn | 29/7 | 153| 141 671| 5279/8296/25074 20| 10|  869/5104 02| 3.75
cold | 14/1 14] 14 14 29/29/56 0.5 0.2 29/211 0} 1.87
del | 4/7 15 9 22 26/49/82 0.5 26/67 0| 3.85
de2 8/7 58! 39 173 275/463/1175 0.6 122/432 0] 3.50
dist 8/5 255) 121 401 212/697/2264 0.6) 0.5 303/1378 0! 2.80
f51m | 8/8 255| 76 561 511/1284/3617 0.6 0.3 165/851 0| 2.43
gary | 15/11 214 107 706 387/2272/7532 11 1.2 704/1968 0] 5.58
inl 16/17 110} 104 928 565/3589/9471 11p 29 635/2421 0| 4.88
in2 19/10 137} 135 666 677/2358/7471 3.4 11 785/3626 0.1 4.40
in3 35/29 75| 75| 1114| 26182/458555/942015 1.6/ 4.1 1319/3311 0.1] 8.95
in4 32/20 234) 212 3076) 9294/209839/568851 53| 4.2 1364/7125 0.4| 3.53
in5 24/14 62| 62| 1067\ 3371/12130/34075 1.7 1.8 627/2156 0} 6.74
in6 33/23 54| 54| 6174/148373/573794/1350885| 19.5| 2.7 1002/2313 01 9.99
in7 26/10 84 55| 2112 2225/12050/37375 1.9] 1.1 408/1806 0] 4.72
jbp - | 36/57 166 126 204 1713/4948 0.2] 6.34
misg | 56/23 75| 69 0.4 941/5334 0.2| 5.09
mish | 94/43 91| 82 2.7 2241/8558 04| 6.60
mlpd | 8/8 | 225/ 126| 606 337/841/2224 0.7 07|  321/1442 0| 2.85
opa 17/69 3421 79 477 574/2402/5925 0.7 6.7 904/1927 0f7.63
radd 8/5 120] 75 397 124/288/876 0.5{ 0.2 144/709 0] 2.15
rekl 32/7 96| 32 302 495/2999/12546 11| 09 530/1585 0] 9.46
rd53 5/3 31| 31 51 - 21/30/61 0.5] 0.2 31/204 0] 1.27
W73 | 7/3 | 147] 127] om 36/61/140 0.5 02|  61/934 0] 0.56
risc 8/31 4| 27 43 73/130/315 0.5 139/342 0] 5.15
root 8/5 255| 57 152 99/304/939 0.5 0.3 172/655 0] 3.38
san | /3 84| 84| 75 77/156/396 0.5 101/372 0| 1.40
sqré 6/12 63 51 205 127/381/794 0.5 0.3 139/507 0] 3.18
ti 47/72 241 215 56| 4087/13591 1.21 7.39
tial 14/8 640| 579| 7145 1717/22918/76391 11.7 1701/8906 04| 2.65
vg2 25/8 110| 110{ 1188 1762/5852/20091 1.3] 04 215/1835 0.1} 1.30
xldn | 27/6 112| 110} 1220 769/3370/11202 16, 0.7 286/2413 0.1] 1.65
x2dn | 82/56 112] 104 9.7 2528/9822 0.5] 6.48
x6dn | 39/5 121 81 916 362/2395/7068 1.0f 0.9 1170/3182 0.1} 7.22
x7dn | 66/15 622| 538 29 1720/17879 2.7] 1.07
x9dn | 27/7 1201 1207 1272 794/2877/10333 L7 0.7 273/2901 0.1] 1.45
z4 7/4 127} 59 167 63/119/326 0.5 0.2 98/508 0f 1.94
5xpl | 7/10 | 75| 67| 390|  255/822/1983 0.6/ 03]  133/601 0| 2.22
9sym | 9/1 87| 87| 1680 62/61/122 0.5 0.2 198/874 0] 2.45
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