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An Algorithm for Finding a Minimal
Multi-Level NAND Network
fideo Hatsuda quashi‘Miyagoshi' Toyomasa Ha akeyama

Faculty of Engineering ,Toyana University
Gofuku, Toyama-shi, 930 Japan

A tree type algorithm for deriving  'a multi-level NAND gate network
is described.-  The méthod presents an approximate least-cost network. In
the case of the function with a few variables, the method is inferior tQ
otherxpgghqu which fiqd strictly a minimun cost network. But the strl-
ct minimum-method can‘ngt Qirect}yvappdiedbto the function with many va-
riables‘becaﬁse of time and memory limif in a computer executioﬂ ithere- .
‘fore there.is no other wvay ‘but to do that, we deV1de the function into
! smaller-variabie functions, apply the method to each of functions .and
then form networks of the original‘functxon ; namely, DS method: How-i
éyer. it is shown that our nethod derive a smaller cost network than‘the

" DS method, because our method can directly apply to the function.
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BA¥ | oB/PEIR % % xFH &
e G I § G I S G 1 S

10 6 11 3 6 12 5

30 5 8 4 6 10 5

50 5 T 4 5 3 5

70 § 7 ¢ 5 8 3

90 6 11 4 T 14 A 7 15 5

110 T 4 4 T 16 4 T 11 5

130 6 11 8 6 13 4

150 § 10 3 5 11 4

170 7 12 7 13 3 7 15 4
19 | 6 11 4 7T 12 4
210 5 8 3 | 6 10 4
230 [ 10 4 6 11 4
250 6 10 3 6 12 4
SE5 5.8 10.0 3.615.8 10.5 3.5 (6.1 11.1 4.5
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HROXH>ELTRELTVS, nZE¥oFT i &EH
V7P I Ahx FRX THABEE A, BrELT
WIERZ d, (di+da=1) E L& E, (di.di) 2KS
MEEIFR S, COBE, (did) = (1,0) &¥h
i, BEuRAETESL, (did) = (0,1 &F
hif, v v 72EERTHLIERTE, (did) O
BEAYCHS bR TEAOESRETE 5. R
OHMORSRERICNERL, TOLI3NFEEVL
SRAELALLERTONERTSH S, Uk, AEMEX
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b DS#1(ne=3) . DS{2(n,s3) DS#2 (n,o=4) X F ik

[2F4 G I S TIMES G I S TIME G I S TIME‘ G 1 S TIME

4 .1 16.1 87003 | 7.6 16.6 3.6 0. 10 7.6 16.5 3.6 0.10 6.4 1‘5.3 3.8 0: 02

5 171 46.4 4.9 0.08 18.4  47.4 4.9 0.25 -] 17.5 46.5 4.5 0.91 141 - 414 5.1 0.07

6 41,1 126.2 6.0 0.32 39.6 117.4 6.0 0.61 40.5 121.1.5.7 2.26 28.7 98,1 6.1 0.22

1 114.4 °390.2 7.1 2.18 95.1 318.3 7.1 1.92 |110.9 368.2 6.9 8.0l 64.6° 260.9 7.2 0.90

8 - - - - 197.7 765.9 8.0 5.67 |264.8 765.9 8.0 23.68 137.3 637.2 8.1 3:50

%%ﬁ&éﬁﬂﬁiﬂ?&ommbO%iroW%Lgxr &5 @3, ﬁﬁ%&of%ﬁsﬁnm@mwﬁm¢hﬁ

F—FE, T AT, S : B, TIME < SEC
%3 xﬁmkéMWﬁTOﬂEW
| BOYRE | T | BOTME DSYEl(no-S) DSE2(n,=4) . | A HFE
DO | {di:ds) REE! G S TIME G 1" s TM| G I S TIME
‘12 |0.985 :0.015 | 65 [0.0023| 253 1342 71 18 253 1342 7. 18 257 1934 1 19
12 |,0.240 :0.760 | 8 |0.8887 23 92. 8 1 23 92 8 . 1 |. 20 - 84 6 1
15 [0.985 :0.015{ 65 |0.0023 [ ¥1— = — - 143 1150 71 22 143 1150 7 238
15 10.985 :0.015| 8 [0.8887 %2~ - - = 67 252 .10 6 67 252 10 - 6

*1: WIS D7 — FER2S90 & B4 ETRE 5F, *2: TMIEMD Y — MKI08 BT ETRE 5F. TINE:SEC




