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The Exclusive Or or ModuIo-2 adder as 
Scrambling and descrambling function. 
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A binary scrambler composed of 2 Modulo-2 add functions, 
a 5-bits register and taps from cells 3 and 5 from 
the shift register. 
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A binary descrambler composed of a 5-bits register, 
taps from cells 3 and 5 and two M0dulo-2 adder functions. 
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Functions sc1, sc2 and sc3 as ternary scrambling functions. 

70 
2 1 

If C —> A $01 B 

then 
—> $01 

If C —> A $02 B 

then 

2 sc2| 0 

72 

A 
—> 

2 

O 

2 

1 

1 

O 

sc3| 0 

Figure 6 



US. Patent Mar. 17, 2009 Sheet 7 0f 18 US 7,505,589 B2 

Ternary C 
in binary 
form 

Block diagram of binary ROM to realize ternary scrambling 
function 801. 
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Block diagram of D/A system to generate ternary signals from 
binary input. 

binary ternary 
input output C 

c= 1 0 C= 2 

9O 

\ i Clock 
C= 0 1 WA C= 1 

—+ Converter —> 

C: O O C: O 

\ J 

Figure 8 



US. Patent Mar. 17, 2009 Sheet 9 0f 18 US 7,505,589 B2 

Block diagram of ND system to 
generate binary representation from ternary input. 
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Block diagram of ternary scrambler composed of a 5 element 
shift register with taps at cell 3 and 5 and 2 ternary scrambling 
functions sc1. 
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Block diagram of ternary descrambler composed of a 5 element 
shift register with taps at cell 3 and 5 and 2 ternary scrambling 
functions sc1. 
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Diagram of truth table of n-value scrambling function. 

The value of A, B and C can be integer O, 1, 2, m for 
n-value logic with m = n-1. 

The scrambling properties of truth table so also apply if the rows are 
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Diagram of scrambled signal achieved by applying scrambling function 
$01 on a ternary signal and a pre-determined ternary sequence. 
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Block diagram of system to generate a spread spectrum ternary 
scrambled signal, applying fixed ternary sequences and ternary 
scrambling functions. 
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Block diagram of system to recover a signal from a spread 
spectrum ternary scrambled signal, applying fixed ternary 
sequences and ternary scrambling function. 
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Diagram of scrambled spread spectrum signal achieved by applying 
scrambling function fs3 on a 4-value signal ‘a’ and a pre-determined 
4-value sequence. 
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