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Y-Parameter EquivatBent Circuits of IBM 
Drift; Transistors 

From measured cumea y 1 9 (u)with the operating
paint (le, ve) as parameter, equivalent circuits 
have been designedl which duplicate the measured 
curves a 

Changing; of the operating point of the transistor 
affects only the values of the components of the  
respective equiva1.en.t circuits of the y parameters
but docs not require changing of the composition
of the equtvalent circuit8 . 
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Frvll 
1. Eq,,uivalcnt C i r c u i t s  arid Corrclat,ian 

In Stretch Circui t  b:cmo results af mcssurcmenks 01 the y-parimeters of 
Il34 drift transistors as func t ion  or" the  frcquency with the operating point
(re) as parameter has been presented, 

Equivalent c i r c u l l s  have been dcsizncd to duplicate the  measured curves. 
These equivalent c i r cu i t s  arc shom~on FiG. 10 of the present memo together 
w i t h  the curves ro, r , l  C = f (Ie) vc rcprcseriting the variation of the 
value3 of $lie coiriponcnts af the equivalent c i r cu i t s  with Ie. 

c 


!Die values of all components ' vary moriatarious w i t h  3e except the chunt capa-
ci tance of "~21, which shudTs a m a x i m  at about 3 MA. This rather unexpected 
behavior has been confirmed by repeating measurements and design of the equiva-
lent c i r cu i t  of' another drift transistor, 

The degree of correlation between the measured and the simulated curves is 
shown on Fig, 8 and 9. 
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W Efutvolent circui ts  oJ 
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Of the C ~ E U % ,  

The values then m e :  

ncy Measured R 

0 

1 

2 

3 

4 

5 

97 

91. 

82 

73 . 

-20 

-2607 

-28 

-28.5 

go= 

0 

-.18 
= .4 

-.57 

The y/go = 9 (U ) nuw is dram in t h e  Smith C h a r t  as curve 1. !Phis curve 9 
when transferred i n t o  the  impc&w-mplane by s l i i f t ing  the ctix~veL8O0 around 
the centerpoint JI of the chart yAe3.d.~the curve-z == E = f ( O ) , the curve 2 .  

Z Q  yo 
We see tha t  t h i s  medance curve 2 wo.cxld fo:lllow a circle of constant resistance 
of approxb-mtely r = .5, where zo when the cume 2 could be suitably

..3 

' zo €9 
stretched. llzljts can be done by stretching curve I. by deducting a corresponding 
a o u n t  OS capacitance. 

Deduction o f  capacitance from curve 3. means s p l i t t i n g  a parallel  capacitor
from the remaining network as shown in the Following fig. 

I--------- -----. 1 
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2) we then have Lo f ind  a c i r c l e ,  tne!center of which I s  the point 1 of 
the  chkrt, in-kersectfng the qurves ;arid 1%.at t w o  points which are simultan-
eously located on a diameter o f  th2s circle!, 

!Vhe points  where the circle and its ditxne$;er intersect the curve8 and I* are 
the new 5 mc points j a and g5/gO, -$J'T/go of the stretched curves 4 
and 3 reGpcctive1y. zo ZO 

The mount of ca  acttance t o  be deducted from curve 1 at 5 mc then is the dif-
ference -3 A b s g o  between t h e  new susceptance -jbS/go. 

The magnitude of the parallel capacitance then ia 

2 T 5 1.06 . 

me complete curve 3 is designed by deducting an mount of susceptance from 
the points corresponding to a frequerrcy f of curve 1 according to the equation 

Curve 3 in turn yields the correspoding curve 4 in the impedance plane which 
actually follows Lo a good degree of approxixation the locus of curve 4 a8 
presumed at the beginning of the design procedure. 

From curve 4 we now read t he  value of the series resistance of the remaining 
network, in our example r/zo = .5, which yields r ;= .5 zo = lo-& . The mag-
nitude of the  series inductance 5s found fron J 9 = 3 .31 at 5 mc to be-

20 20  

me t o t a l  equivalent network far y11 then is the following: 



a:lil 

Frequency 
rllC 

irrs 	 0 a 4  

’L e 4 5  . 3 u  

2 

3 

These relative values then are plotted on a S m i t h  chart as shown in curve 1 
of Fig, 14, We see t ha t  t h i s  curve transformed i n t o  the 5mpeb.nce plane would 
fo2low a circle of c o ~ s t a n t ;resistance r/zo, when a comtant conductance, g/go fp 

.h in this example, is deducted from curve 1, 

By subtracting 8 constant amount of g/go = .k, which means splitAxLng of‘f as^ 
pmalLe1 resistance ro 

from a remaizljtng network 88 shown in the  fo1:Lowing fig,, we get c w e  2. 

0 
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o f  the series capacitance 

CJChe.tsta%equ.9valexlt c i r cu i t  for -y= 

7L 

with the mealgnituciea of the components a6 given by the above readAap3a am3 can-
putatiom @ 

The degree sf comeLation between the measured data and the dater ans derive8 
from the equ5valerm.t;c i r cu i t  can be checked by computation according t o  the 
Psmulas t 

and 


2.3 Equivalent CircuiZ;rs far my21 and y22 

In a ~ixrxLhrway explained under paragraph 2,9 and 2,2 the equivalent circuits 
for my21 and y22 ]nave been designed, The r q p s e n l a t i o n  of my21 and y22 m e  
shown 9n F%g. 17 and 18 respeatively withou%-her discussion, 
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