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Abstract A decomposed multi-terminal multi-valued decision diagrams for characteristic function (MTMDDs for
CF) represents decomposed circuits. A previous work shows that the decomposed MTMDDs for CF is smaller
than monolithic decision diagrams for complex functions. This paper shows the decomposed MTMDDs for CF
machine. First, we introduce the decomposed MTMDDs for CF. Then, we consider the instruction sets to evaluate
the decomposed MTMDDs for CF. Next, we show the architecture for the decomposed MTMDDs for CF machine.
We compare the decomposed MTMDDs for CF machine with other MPUs using MCNC benchmark functions. The
decomposed MTMDDs for CF machine is 13.12 times faster than Altera’s Nios II processor, and is 1.91 times faster
than Intel’s Atom N455 processor. As for the power-delay product, it is 60.84 times smaller than Nios IT processor,

and is 18.66 times smaller than Atom N455 processor.
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02 000O0O0O00O0.

MTMDDs for CFQ100MHz Atom N455@Q1.67GHz Nios [T@100MHz

Name |In|Out| FF| APL|LEO (0000000 | Delay | PowerDelay | Delay | PowerDelay | Delay | PowerDelay

[MHz] | [nsec] [Wnsec] | [nsec] [Wnsec] | [nsec] [Wnsec]
s641 37| 23 14 30.0 421 323 600 562.5 1450 13268.5 | 10392 45148.2
s713 37| 23 14 30.3 371 363 607 569.0 1370 12535.5 | 11050 48006.6
$820 20| 19 5 49.9 425 332 998 935.2 1610 14731.5 9100 39536.0
s1196 |16 | 14 18 99.1 636 264 | 1983 1858.6 2300 21045.0 | 24974 108497.0
sb378 |35 | 49| 164 | 343.8 | 1471 186 | 6877 6444.6 | 12330 112819.5 | 43825 190397.0
s9234 |36 | 39| 211 | 151.8 874 222 | 3037 2845.7 4740 43371.0 | 51223 222535.8
s38417 | 28 | 106 | 1636 | 2010.5 | 3577 129 | 40210 37677.2 | 103850 950227.5 | 553705 2405513.6
Ratio 1.00 1.00 1.91 18.66 | 13.12 60.84
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pooooobobooboboo,0oobobooboobob. o
000000 048 [A], 000000 9.01[V]OOOOOD, O
000000 4.34 (W] OODO.

¢) Intel O Atom N455

Intel 0 Atom N45500000 (1.67 GHzOUO,O0OOOO:
512KB) 0000000000000 CPULOODO (Advantech
0 PCM-3363) 0000. COOOO geccOOOUDOOODDOO
gdooooooo,00o00oguooooo -o30000. O
gooooooooo,cpu00OoooooooOoOoOoOoog,
000o0ooO0o0oUooO. DO0o0ooO0O 183 [A,0D00O0
00 5.0([V]0OOO0OO,00000009.15[W]0000.

020000000000DO0ODODOODOOOOODO. D
O MTMDDs for CFOOOOOOOODOOO FPGAODOO
goooooo,0ooooboooob LEO,00boooOog
go000d.0000000,00000000000 100 MHz
gooooogoo,100 MHzOODO,00C0O0ODOOCODOOO
pooog.

0200,00 MTMDDs forCFOODODO NiosIIOO 13.12
gooooo,AtomO00 191 0000000. 00,0000
0oooooooo,o0n0 MTMDDs for CFOO OO Nios IT
0066840000, Atom 00 1866 000000. OOO,
00 MTMDDs for CFOOOOOOOOOOOOODOOCOO
oo.

.. O 0O O

ooooo,00 MTMDDs for CFOOOOOOOOOOO
gooo. 00 MTMDDs for CRFOOOOOOOOODOOO
gooooO.0oocbooooooooooboooocooooono,oo
00000 FPGADODOOD,000000O0O0O0O0O0OOODO
go0. 0obobooboobobobooog, 0d MTMDDs
for CFOODODO Nies ITOO 13.12000000, Atom OO
1910000000. 00,0000000000000,00
MTMDDs for CFOODODO Nios IIOO 66.840000, Atom
gbO1e600000O0.

8. [0 O
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