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Abstract- In the modern world where chip makers design a chip which has a high storage and low processing time ,the DNA 
gives solution to the chipmakers .DNA computing is a branch of computing which uses DNA, biochemistry and molecular 
biology and computer techniques instead of traditional silicon based computers .DNA computing is a form of parallel 
computing in which it uses many DNA molecules to try many possibilities at once .DNA computers are faster and smaller 
than any othercomputer built so far.Hamiltonian path problem was effectively solved using DNA computing.This paper tells 
about a design of a hybrid chip which uses both the modalities like DNA computing and microprocessors.Due to this 
enormous speed and storage potentials DNA computers can create a revolution in upcoming years. 
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I. INTRODUCTION 
 
The father of DNA computing is called Mr. 
LEONARD ADLEMAN he is the man behind this 
brilliant invention .He is a theoretical computer 
scientist and a professor of CS in university of 
southern California DNA computing performs  
millions of operations simultaneously allows 
performance rate of DNA strands to increase 
exponentially .it was executed at 1014 operations per 
second , a rate of 100 teraflops .the world’s fastest 
supercomputer itself runs at 35.8 
terabytes(srivastava).the massively parallel 
processing capabilities of DNA computers  has a 
potential of speeding up large (ex.)A mix of 1018 
strands of DNA could operate at 10000 times speed 
of today’s advanced supercomputers traditional 
computer storage media require 10^12 cubic nano 
meters of space to store a single bit of information 
DNA  molecules require 1 cubic nanometer per bit ,or 
in other words a single cubic cm. of DNA  holds 
more information than a trillion CDS. Thus DNA 
computing idea could easily replace the traditional 
silicon computers. 
 
II. LET’S UNDERSTAND THE STRUCTURE 
OF DNA..!! 
 
Before going deep in DNA computing lets understand 
the structure of DNA .DNA is a molecule that 
encodes the genetic instruction used in development 
and functioning of all living organisms .most DNA 
molecules consist of two biopolymer strands coiled 
around eachother to form a double helix .the two 
DNA strands are known as polynucleotide since they 
are composed of simpler units called nucleotides each 
nucleotide is composed of a nitrogen containing 
nucleotides either guanine adenine thymine and 
cytosine as well as monosaccharide  sugar called 
deoxyribose and phosphate group.The nucleotide are 

joined to one another in a chain by covalent bonds 
between sugar of one nucleotide and phosphate of 
next .According to primary rules A pairs with T and 
C with G. If one pair of a DNA sequence has 
TCAGTA the other pair will be AGTCAT. This is 
called as the complementary of DNA .one strand is 
always the complement of the other strand.a helical 
molecule is obtained when DNA molecules come 
together. 
 
III. HYBRID CHIP VS SILICON CHIPS 
 
In this chip the primary memory or main memory is 
made by DNA computing techniques and cache 
memory is made by silicon counterparts .As we 
couldn’t practically implement a chip just having 
DNA computing techniques .here our hybrid chip is a 
method to fuse both these credentials. 
 
For more than 40 years silicon microprocessors 
created a benchmark in computer industry.MOORE’S 
LAW states that the no of electronic devices put on a 
microprocessor has doubled every 18 months 
.Moore’s law is named after INTEL founder   
Boredonmoore who  in 1965 predicted that 
microprocessors could double in complexity every 
two years .Many have said Moore’s law will reach its 
end because of physical speed and miniaturization 
limitations of silicon microprocessors because of 
huge DNA resource the cost become cheap as cellular 
organisms exist in world there will be always be a 
supply of DNA .DNA biochips can be made cleanly 
whereas in traditional microprocessors toxic materials 
are used.dna computers are many times smaller than 
today’s computer .One pound of DNA has capacity to 
store more information than all electronic computers 
ever built .DNA computers will be the most powerful 
one as it Is a teardrop sized with DNA logic circuits 
and gates ,more than 10 trillions DNA molecules can 
fit into an area no larger than 1 cubic centimeter ,with 
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thus small amount of DNA  a computer could be able 
to hold 10 tetra bytes. 
 
IV. STORAGE CAPACITY OF A HYBRID 
CHIP. 
 
In Harvard Wyss institute a bioengineer successfully 
started 5.5 Pentabits of datai.e. 700 terabytes in a 
single gram of DNA .It was carried out by George 
church and Sri kosuri.Idea is instead of binary data 
being encoded as magnetic regions on a hard drive 
platter ,strands of DNA that store 96 bits are 
synthesized with each of bases representing a binary 
value .To aid with sequencing each strand of DNA 
has 19 bit address block at the start so a whole part of 
a DNA can be sequenced out of order and then sorted 
into collection of data using the addreses.DNA is a 
excellent storage medium because it is incredibly 
stable(where other storage mediums need to be kept 
in sub zero vaccums.dna can survive hundreds of 
thousands of years in abox in your garage .It is 
incredibly dense(you can store one bit per base,and 
base is only afew atoms large).one gram can store 
700 terabytes of data. that Is 14000 gigabyte blu ray 
discs .In a droplet of DNA that could fit on the tip of 
your finger pinky.To store same kind of data on hard 
drives densest storage medium in used today you 
need 233 3TB drives weighing a total of 151 kilos. 
 

 
 
V. APPLICATION 

 
 They are used to crack secret codes in 

airlines for finding efficient routes,that 
concept can also be utilized in fields of 
cryptography steganography especially it 
could be used in world of information 
security . 

 The Hamiltonian path problem and chess 
problem at Princeton university was easily 
solved by applying DNA computing 
techniques the processing time of DNA 
computers is very high end they are used for 
solving fuzzy problems 

 In recent years DNA logic gates have been 
developed and they rely on DNA code.They 
detect  these fragments as genetic input and 
join them to form asingle output recent 
works have been done based on many 
computations like addition of two numbers 
and expressing the output in binary value. 

 
VI. ADVANTAGES 
 

a. Cellular organism’s is cheap and eternal 
source of DNA 

b. DNA biochips can be made cleanly free of 
toxic materials 

c. DNA computers are massively parallel .Thus 
can solve complex problems in hours and 
while electronic computers take hundreds of 
years. 

d. Smaller in  size and same time and storage 
capacity is more-1 pound of DNA can store 
more information than all electronic 
computers ever built-10 trillion DNA 
molecules fitting into 1 cc of area can hold 
10 tetra bytes of data and can perform 10 
trillions calculations at a time 

 
VII. DISADVANTAGES 
 

a. Techniques that reduce error rates have to be 
developed 

b. Handling fragile DNA molecules during 
manufacture of bio chips is difficult 

c. If DNA computers are forced to operate 
serially their performance becomes really 
poor.!! 
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