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1 .  Introduction 
The semi conductor AI I IBV compounds have been i ncreasi ngly used for vari ous

semi conductor equi pment i n  the l ast years , particul arly in the mi crowave field .  
The main  noi se a t  lower fie lds resul ts from the random fl uctuati ons of 

carrier vel oci ty ,  caused by the thennal motion the so cal l ed Johnson 's noi se . Ho-
wever, the time fluctuati ons between two sol l i s ions are al so  reflected on the fluc­
tuations in carrier drift and are mani fested as current noise ( 1 , 2 ) . At lower fi ­
e lds , the current noi se may be neglected rel ated to the Johnson 's , s ince the dri ft 
vel oci ty i s  far smal ler than the thennal one . At hi gher fie lds the current noise 
must be taken i nto account as the dri ft vel oci ty becomes ccxnparable  wi th that of 
the thennal . Now the problem wi 1 1  be analyzed 1

1mi croscopi cal ly 11
, in the way that 

the electron dri ft wi l l  be computer-ai ded s imulated by Monte-Carl o method . As a 
matter of fa�t, the goal i s  to discover the parti cipati on of some noise components 
(thermal and current noi se ) in the total noi se, in tenns of the sppl i rf fiel d rate 
at a temperature of 77 K i n  an intri nsi c  semi conductor InP . 

2 . Theoreti cal mode l and Monte-Carl o noi se simul ati on 
. We used a consi derably simple  mode l to ; calculate the re lations of spectral 

densi ties in current noise owing to the fl uctuations of i ni ti al current carrier 
vel oci ties and the time fl uctuations of drifting . An electron movi ng at speed v 
i n  a semiconductor of uni t l ength wi l l  cause a current ev i n  an outer ci rcui t .  
Thi s  current wi l l  l ast as  l ong as  the time between two col l is i ons . The current 
pul ses obtai ned by electrons during thei r  motion between t't> success ive col l i s i ons 
are not in correl ati on wi th the previous and the fol l owing pul ses . 

If the irrmediate el ectron reloci 1;y after the col l i s i on i s  Yi i n  the di recti on 
of a fie ld  K, then the current obtained by the moving el ectrons i n  the time t after 
the col l i s i on is gi ven by 

v(t )  = vi +(eK) ti ( 1 )
m* 

where m* i s  the effective mass of e l ectrons and t1 the time between two col l i s i ons . 
The total spectral densi ty  of the noi se current per uni t frequency range of al l el ec­
trons i s  

Iv2t2 2 It, 
i 2 = 2e� -i _i + C�> _1 IU It; 2m* It; 

( 2 )

The fi rst element of the above tenn is  a noi se canponent which dominates_at 
lower fie lds and corresponds to the di ffus ion component of the noi se current, i �  
and may be transfonned i nto the Johnson 's noise . The second e lement o f  the same 
tenn i s  the consequence of dnequal moti on duration between two successi ve col l i ­
si ons , ,2 . For the case of h igh fie lds both elements are important and the ir  par­
ti cipati�n can be cal cul ated only by di rect compari �on what has been done here . 
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The whole cal cul ation has been performed for a model of quazi free electron 
wi th a spheri cal equienergeti c  surface . There has been taken only the scattering 
on the pol ar opti ca l  phonons . 

The protedure for the noise cal cu l ation by means of Monte-Carlo method 
uses the technique given i n  ( 3 )  where two seri es of random number.s are generated , 
one for finding the time between two col l i s ions and the other for finding veloci ty 
canponents irrmedi ately after the col l i s ion .  

Fig . 1 gi ves the res�l ts of the 
en:=  
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cal cul ations for the spectral 
densi ty of noi se current 

1i/4e2-and i�/4e2 , 
At the beginni ng the di ffusion 
el ement i s  predominant since the 
fluctuations i n  ini ti al veloci­
ties are a l so predominant. As the 
fie l d  i ncreases the fl uctuations 
of the dri fting time ( see equ . 2 ) 
begin to i ncrease si nce the dri f­
ti ng element i s  proportional to 
Et4 . Wi th the increased emi ssion 

1 o 1 0  K( V/ ) there increases .the probabi 1 i  ty 
. cm of scattering, and consequently,Fi g . 1 �pendency of spectra� derys i ty of noi se wi th the increased fie l d  the flu-e rrent on the electri c field rate ctuati ons i n  dri fti ng time decre-

ase (the number of fi cti ve col l i sions decreases ) .  So , the emission decreases the ti­
me between col l i s ions t; , and thus i!/4e2 , because the di recti ng of e lectron moti on 
increases . 
3. Concl usion

The cal cu lation has been done at temperature of 77 K and so only the scat­
teri ng on the pol ar opti cal phonons has been observed .  The scattering,  on the aco­
usti cal phonoos has been neglected si nce the val ue of the deformation potenti al 
constant i s  9 , 2  eV . Neglecti ng this kind of scattering only the smal l error appe­
ars , but the calcu lation i s  consi derably simpl ified .  

Thi s  mode l can be appl ied to other materia ls  where the pol ar opti cal scat­
tering dominates , However, the cal cu l ation can be a l so done for the nonpol ar semi ­
conductors taking i nto account the scattering mechani sms dani nating i n  them.  
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