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Abstract

A Nand cell which corresponds to logical expression simplified by Karnaugh Maps is pro-
posed. This cell has two input, two output and four control terminals.

Eight logical functions can be realized at the vertical output terminal by setting three cont-
rol signals. The horizontal output can be equal to either horizontal or vertical input by using
a control signal.

Fault detecting procedures are considered for each signal line in the cell. A general func-
tion-realization using two dimensional cellular array is presented. The detection and the repa-

ration of faulty rows, columns are discussed for the cellular array.
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Fig. 1 2 inputs and 2 outputs cell.

Tablel Logical function fi(z,y).

i fi(z,v)

i zy kiR Zy
ii zy ” zy
iii ¥ ” v
iv @y » D7
v ZVvy ” vy
vi xVy ” zVy
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Fig. 2 Combination of fi(x, y) with (S1, Sz, S3)us
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Fig. 3 Vertical logical circuit using Nand gates.
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Table 2 Logical operation of vertical logical
circuit.
BT | SBAKN A | A BB
v Ss Sz S zy=F(x,y,8)
0 0 0 0 0
1 0 0 1 zy
2 0 1 0 v
3 0 1 1 zVy
4 1 0 0 £
5 1 0 1 Dy
6 1 1 0 vy
7 1 1 1 1
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Fig. 4 Map of vertical output.
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Table 3 Logical operation of horizontal
logical circuit.
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Fig. 6 Representation of the cell.

Fig. 3 oEEHRELEE L Fig. 5 oK FREEEK &
Z1lfotricg &%, th% Fig. 6 Ok 5I12FHR
T35 @ WICRIEHE, KEDI Y7y 7 RETLAL
T, MHROREEELEDT.

3. RIEFICLIRELBRR O —BNS
&

2EBOEEORERED, HiRo % 2 fERH
BRTILLERE-T, BRHINELBHOHLTS
3P, 3EMOMLED REEK f(x1, z2, x3) 12D
T3,

Sz, 22, 23)= f(x1, 22,0)%3V f(x1, 22, 1) 23
(6)
CEHTX 205, Fig. 7 (a) (REBR) OHR
k- TEBITES. T Py, Ko 350 &N
flxy, x2,z39), f(x21,22,0), flz1, 22,1) 2FE DT
Jo K2 32 EMOREERTHD, 1% 2 @EHL
TERTES. R (6) 13Tk, D¥DXHIZFT 3.
Fs=Joz:3v Kaxa

Licdo>TERO LT K2 & T2 (J: D) %22
Bz &ickb, Fig. 7 (b) OR<T F: 2E584
52LdTES.

—fC n RO REERIT

f(z1, x2, -+, W)= f(21, T2, -+, L1, 0)
V fx1, 22, -+, Zy-1,1) 20

Lichs->T



770 w $H
T, K T, K2
\ 2 P
X3 @ ) mane Ty @@”—‘
! |
Ol—~ ®
® o) ®
| !
Fa
. (b)
L
(a) F3
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Table 4 Fault-testing table for vertical logical

circuit.
READ| w E A 2 |72 G| 75 [r-r6]r-ta
4./7_1»:9 | 4
z S Siy S z,S. E S
7z Ty SiS:Si|hly by bo by |lsbiabi| lielis b
t¢ 10 0100 % ok ok
5|0 01 01 %k Ak Ok
0| 001 10 % %k %k
&0 0111 % k ok
Mltow| 01 01O 3 3
tmlo1011 * ok
Bigg/01 110 * %
s 01 1 11 sk ok
B (te|1 00 1 1% %%
| 1 01 1 1| %k % %
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b {0 0 0 00 *
4610 0001 sk
Llglooo1o * *
)]0 00 1 1| % * K
#i 101000 *
Hw|01001 * | %
SB!.,OIIOO b3 sk
3| 01 1 01 * | %k *
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Mitw|1 0010 B | 3k
tw|1 01 00O *
tq| 1 01 01 % * *
10110 * | % *
ty| 1 1 0 00O * *
tw]1 1100 * *
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Table 5 Combination of detecting input vectors.

anornol | . N s % s |ERM
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Table 6 Output response in the case of single
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Table 7 Fault-testing table for horizontal
logical circuit.
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Table 8 Combination of detecting input vectors.
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Fig. 9 Cellular array.
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