
Transistors

•  Th e re  are  tw o distinct type s of transistors, te rm e d N-type  

and P-type . Th e se  are  classifie d by th e  type  of substrate  th at th e  

transistor is built on.

•   Transistors' m inim um  re q uire d ope rating voltage  is 

curre ntly 0.5v-0.8v de pe nding on m anufacturing and re liability 

guide line s. 

•  Input voltage s be low  th e se  value s provide  unre liable  

outputs.  Transis itors ope rating be low  0.5v h ave  produce d 

analog-lik e  outputs.  

•  It is unk now n w h at sort of circuits could be  de ve lope d to 

tak e  advantage  of th is analog-lik e  be h avior.

Ge ne tic Algorith m s

•  A population of n binary strings is random ly cre ate d; th e se  binary 

strings are  also calle d ch rom osom e s, individuals, or ge notype s.

• Each  individual is e valuate d w ith  re spe ct to a particular 

spe cification, w h ich  is usually th e  function to be  optim ize d; a scalar 

value , calle d fitne ss, is th e n ass igne d to e ach  ge notype .

•  Base d on th is scalar value , th e  population unde rgoe s th e  proce ss of 

se le ction; a se t of n individuals is probabilistically ch ose n, in such  w ay 

th at a h igh e r fitne ss confe rs h igh e r ch ance s of se le ction to an individual. 

 Th e re fore , e ve n th ough  probabilistic, th e  se le ction proce ss is biase d 

tow ards fitte r individuals.

•  Afte r se le ction, pairs of individuals are  random ly ch ose n from  th e  

se le cte d pool, and w ith  a particular probability, unde rgo th e  

re com bination proce ss, also calle d crossove r.  Th e  crossove r ope rator, 

s im ilar to th e  case  of e volutionary strate gie s , splice s th e  conte nts of e ach  

pair of individuals, cre ating tw o offspring m ixing th e  ge ne tic conte nts 

pre se nt in th e ir pare nts' strings.  In case  th e  tw o pare nts do not unde rgo 

th e  crossove r ope ration, th e y are  copie d unch ange d to th e  ne w  pool.

•  Th e  m utation ope rator is applie d to th e  ne w  pool of individuals 

procuce d afte r th e  application of crossove r.  Mutation is applie d typically 

w ith  a ve ry low  rate  to all th e  bit positions th at constitute  th e  

ch rom osom e .  If succe ssful, it flips th e  value  of th e  particular bit; 

oth e rw ise , th e  bit is le ft unch ange d.

•  Afte r m utation, a ne w  ge ne ration of individuals is produce d.  Th is 

ne w  ge ne ration goe s th rough  th e  proce ss de scribe d above , from  

e valuation to th e  m utation ste p.

Th is cycle  re pe ats until a stop crite rion is m e t, such  as a m axim um  

num be r of ge ne rations is re ach e d or a de s ire d solution is found.
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Sim ulation

•  Th e  use  of sim ulation in circuit de s ign is w e ll e stablish e d.  

•  Using sim ulation it is possible  to te st circuits for prope r 

be h avior be fore  tak ing th e  costly ste p of m anufacture .  

•  W h e n e xploring ne w  te ch niq ue s, s im ulation allow s m ultiple  

variable s to asse sse d in a re asonable  m anne r.
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Im ple m e ntation

•  A circuit de finition file  is parse d into a binary string re pre se nting th e  e xisting ne t-list.

•  Th e  binary string is th e n run th rough  th e  ge ne tic algorith m  to cre ate  th e  ne xt ge nom e .

•  Th e  curre nt binary string is th e n w ritte n to a ne w  circuit de finition file  to be  proce sse d by Ultrasim .




