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Gates or switches for use in circuits implementing ternary
and multi-value functions are disclosed. The gates can be
optical, mechanical or electrical. The gates can conduct or
not conduct when a control input assumes one of multiple
states, or when a control input assumes two or more of
multiple states. Circuits and methods for implementing
ternary and multi-value functions are also disclosed. Cor-
rective design techniques that can be used when a logic
expression is incorrectly realized are also disclosed. Circuits
that use inverters and gates to realize logic expressions are
also provided.

700

“ff 709

703

708 708

705 706
NS
0
10,
1
702 708
\




Patent Application Publication Jul. 5,2007 Sheet 1 of 26 US 2007/0152710 A1

3401

\ 3501 \

~ U
Figure 1 Figure 3
3603
3601
3602
. ) W
3608 3609
\ /
\ 3607
Figure 2
3705 3702
\ /l\/
3701 ~ 3703
~ 3702 /




Patent Application Publication Jul. 5,2007 Sheet 2 of 26 US 2007/0152710 A1

3904
3913 {/}
3911~ \d)_ 3906 - 0
3909 3913 3900
3912 ‘4—1”—-
3901 3902 3903
AN
3908
3905 |
3910 Figure 5 L 3907
4102
4105 4108\\- <
4106
—5\\\‘*. < 4100
0 < 4103
4101
~ 4102 W

_ <

AI\
\_/
4104 /df “\\_4407

Figure 6

4201

N 4204
4201 —O—é— 4203 4201 N 4203

N — 4;%2 f391-———-*/’ \\‘ 1 ¢/’
- ® ~’

4200 4205

Figure 7



Patent Application Publication Jul. 5,2007 Sheet 3 of 26 US 2007/0152710 A1

4302
N 4303 4402 ~
4301~ L, 201 4403
{1) ~ 4

Figure 8
Figure 9
4502
N
4501 4@)— 4503
~ __ 4302 ya
Enou
Figure 10

g Cm&
O—O
Figure 11

4703

~O0—-0-
-0

Figure 12



Patent Application Publication Jul. 5,2007 Sheet 4 of 26 US 2007/0152710 A1

resi

e, w
Da

C — res2

d_A

Figure 13

5

O

a resi S
b Q
@—(
Figure 14
c
b _é_
—_ d _——

a resi —é)— s
T b c d

Figure 15



Patent Application Publication Jul. 5,2007 Sheet 5 of 26 US 2007/0152710 A1

A &

¢  d S, ©
DD
b

a
@—0

Figure 16
5201
e
5200 /5203
5201 \ 5202 5201 _o_d)_ 5202
@) — JR
Ve & N
5208 5204
5201 5201
\ g ) j5202
/ \5204

5209
Figure 17



Patent Application Publication Jul. 5,2007 Sheet 6 of 26 US 2007/0152710 A1

o,

Figure 18



Patent Application Publication Jul. 5,2007 Sheet 7 of 26 US 2007/0152710 A1

a — rest
=Dl
D
res3
C — res2
q — A

Figure 19

(o)

&
o

i}m O

Figure 20

a C

O o

b /I\ s1
O,

Figure 21




Patent Application Publication Jul. 5,2007 Sheet 8 of 26 US 2007/0152710 A1

o &
; ®

1 s

Figure 22



Patent Application Publication Jul. 5,2007 Sheet 9 of 26 US 2007/0152710 A1
)_ N

./
Figure 25 O D—

Figure 26
504
501 500 ter | O 1 2
— o [o |1 |2
503
— 1 12 (o |1
502 2 |1 |2 |o
A _/
——

Figure 27



































































































