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CHAPTER I

In tro d u c tio n

The purpose of this report is to summarize the progress to date on the develop- 
ment of a 2D computer model for bipolar junction transistors. The goals of this pro
ject, which ends December 31,1988, can be broken into two main categories and are 
listed below:

Code Modifications

1. Modify existing 2D solar cell simulation code to handle bipolar junction 
transistors.

2. Incorporate energy balance equations into the computer model.

3. Incorporate transient and small signal ac analyses.

Code Applications

1. Assess performance differences between Delco small and large thin epi 
devices.

2. Evaluate a polysilicon modification of the thin epi process.

3. Provide general analytic support.

4. Investigate extraction of SPICE parameters from simulation results.

5* Provide version of the code to Delco Electronics.

The solar cell code, SCAP2D (Solar Cell Analysis Program in 2 Dimensions), has 
been successfully modified to handle bipolar junction transistors. This code has been 
named DAP2D (Device Analysis Program in 2 Dimensions). The major weakness of 
the code at the present time is its inability to model the Delco thin epi device ade
quately. The structure of this device is sufficiently complicated that computaional 
restrictions in the present version of DAP2D require that simplifying assumptions be 
made when modeling this device. This problem is being addressed by the installation 
of a software package which will reduce the restrictions on device structure complex
ity (Chapter 3).

Some simulation results are presented in Chapter 2. The most significant model
ing result to date is the prediction that a factor of about 3 improvement in β  can be 
expected with the addition of a polysilicon emitter contact. This result was obtained 
by assuming that the polysilicon contact can be modeled by an effective contact 
recombination velocity.
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Several appendices are also included in this report. Appendix A contains an 
overview of the numerical methods used to solve the semiconductor equations which 
are used to model device behavior. A user’s manual for DAP2D is presented in 
Appendix B. An example simulation is presented in Appendices C and D.



CHAPTER 2 

Modeling of the Polysilicon Em itter Contact

Polysilicon presents many challenges to the solid state physicist as well as anyone 
attempting to model transport in this material. There are many parameters and new 
phenomena which must be taken into account in order to model this material accu
rately, but which at the present time, are not well enough understood. For instance, 
a new phenomena is the possible splitting of the current vector at a grain boundary 
(GB). Current incident on a GB can split such that some of the current passes 
through the boundary while some of the current flows down the GB. This 
phenomenon is thought to be a function of the doping, and angle of incidence of the 
current. This is not as much of a problem for a oiie-dimensional code since then the 
current is constrained to flow only in one direction. This effect is currently a topic of 
research in heterostructures grown by MBE, but the situation in poly-material is even 
more complex due to the random nature of the GB walls.

Current through the poly crystalline material might be further complicated by 
quantum size effects. Lifshitz et. al.[l] have proposed the large work function 
differences between phosphorus and arsenic doped polysilicon as due to the very small 
grain sizes of the arsenic doped material at the Si/SiO2 boundary. The conduction 
band density of states in lightly doped single crystalline material is inversely propor
tional to the volume of the sample. For heavily doped material the dopants form an 
impurity band which is believed to be centered around the discrete impurity energy 
level in lightly doped material. The conduction band edge is also shifted down in 
energy due to many body effects. The Fermi level is determined by both the filling of 
the conduction band states and the impurity band states. In large grains the Fermi 
level is determined mainly by the filling of the conduction band states since there are 
so many more of them. However, for small grained material the Fermi level is deter
mined mainly by the filling of the impurity states. This shift in the Fermi level 
between the two differently doped materials manifests itself in a difference in the work 
functions and is solely due to quantum size effects.

The present understanding of semiconductor GB’s is based on the models 
developed for metallic boundaries, eg. the Structural Unit Model (SUM) [2]. The 
boundaries are described as arrays of dislocations, and the atomic structure is 
modeled so as to minimize the density of dangling bonds and bond bending and 
stretching [3]. Hornstra [4] has proposed models for the structure of GB’s in the dia
mond lattice. These models contain five- and seven-membered rings and units con
taining dangling bonds. Hornstra’s model is particularly appealing because it predicts 
two possible preferential sites for segregation of solute atoms which would explain 
some of the segregated arsenic being ionized while some is not [5]: a) the seven-



membered rings provide sites for interstitial segregation and b) units containing dan
gling bonds provide substitutional sites, at the dangling bond site for p-type dopants, 
and at a neighboring Si atom site in the case of n-type dopants. The approximate 
density of these sites is estimated to be 10-30%. The experimentally determined segre- 
gation values of As to silicon GB’s of 10-15at.% are compatible with the range of 
segregation predicted by Hornstra’s model if the preferred substitutional sites are 
filled [5].

The segregation to the GB’s is expected to affect the characteristics of poly tran
sport in two ways: a) since it is known that doped poly resistivity never decreases to 
the level of single crystal material even for highly doped material, it’s been suggested 
that the reason is due to the increased majority carrier scattering at the GB because 
of segregation, and b) the segregation leads to a degenerate layer at the GB and a 
subsequent potential barrier to minority carriers [6]. This latter effect may explain 
the beta enhancement of poly contacted emitter transistors, however the effects of the 
"native oxide" must also be considered in minority carrier transport. Devices believed 
to not possess any significant "native oxide" should then be dominated by the charac
teristics of the GB.

If the model for segregation in heavily doped polysilicon samples of Wong et. al. 
[6] is correct then majority carrier transport can be modeled by a reduced mobility 
than that in single crystalline material because of the enhanced scattering at the 
GB’s, while minority carrier transport could possibly be modeled as thermionic emis
sion over the potential barrier created by the ionized dopants at the GB. Due to the 
degree of segregation being a strong function of processing temperature and time [5-6], 
the potential barrier will also be very sensitive to these parameters.

Finally, the current through the oxide layer (if it exists) between the single crys
talline material and the poly is again a function of the oxide thickness as well as how 
many "holes" there are in the oxide. The "native oxide" probably presents little bar
rier to majority carrier transport but for minority carriers it is very likely a significant 
impediment. Patton [7] has shown that indeed the base current is significantly 
effected by the presence of a "native oxide". However, all of his samples were exposed 
to atmosphere and also exposed to oxygen during pumpdown before the poly deposi
tion. In the case of in-situ cleaning and deposition of the poly, where the "native 
oxide" is arguably non-existent, the presence of carbon is inevitable and with the 
deposition of Si, the creation of SiC at the interface is the result [7].

Another possible effect of dopant segregation to the GB’s is boundary reconstruc
tion. It is impossible to predict whether such a reconstruction would enhance or 
reduce the density of interface states that lie deep in the band gap, or the interface 
charge. The results of such a change could either retard or enhance the resistive and 
recombination efficiencies of the GB [6].



Until some of these quantities can be better quantified the only resource is to 
model the poly contact with an effective surface recombination velocity. Reasonable 
agreement between theory and experiment is obtained for the beta vs. emitter base 
voltage. The code predicts that the peak beta can be increased by a factor of three 
over the metal contacted device by assuming a zero minority carrier recombination 
velocity. This increase in beta is of course also a function of emitter depth and base 
width, the maximum increase found so far has been a factor of three. Even though it 
may be felt that zero velocity is not realistic, there is not much change in the beta 
curve until one reaches a recombination velocity of IO4 cm/sec (see Fig. I).

Ie6
ohmic

Hple Surface Recombination U elocity  (contact)

Figure I. Beta vs. collector current for an npn transistor 
with minority carrier recombination velocity 
under the contact as a parameter. For ohmic the 
recombination velocity is essentially infinite.



Beta versus Temperature

A study was made of the temperature dependence of beta for a model transistor. 
The collector contact was placed on the bottom to mimic the effect of having a buried 
layer. The hole recombination velocity at the poly emitter contact was selected to be 
IO4 cm/sec. This value was selected because this was a typical value quoted by 
Burke et. al. in their SRG report. The base width was 0.215 microns. The tempera
ture range was typical of outdoor temperature (-22 to 104 degrees Fahrenheit). Peak 
beta is seen to vary by a., factor of three over this temperature range. The increase in 
beta with temperature is dominated by band-gap-narrowing. This is the dominating 
effect for thin heavily doped emitters. If band-gap-narrowing was not included beta 
would decrease with temperature, or approximately stay the same. If the emitter can 
be considered to be transparent then:

■0.

BbNeWe

DeNbWb
exp((AEG(base) — AEG(emitter))/k T)
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Figure 2a. Beta vs. collector current with temperature as a 
parameter Vce =  2.7V

Base Emitter

Collector

Figure 2b. Device which was simulated for the beta vs. 
collector current plot



Effect of Domain Boundaries

A study was also made of the effects of domain boundaries on the solution. The 
minority carrier recombination velocity was set to zero in this case. Fig. 4 is a sketch 
of the device with the domain of simulation going out past the collector and emitter 
contacts. Fig. 5 is the domain for a different run cut at the midpoint of the contacts. 
Fig. 5 of course saves on the number of nodes necessary to simulate the device. We 
were interested in what effect this had on the simulation. The doping densities, life
times, etc. are exactly the same, the only difference being the domain of simulation. 
Fig. 3 shows the results. The net effect is to shift the beta vs. collector current plot 
but has little effect on the overall shape of the curve.

Effect of Domain Boundaries

IO"7 MT* 10"® IOj * 10"* IO"8 IO"1 10*

.. Jc A/cm Y
dash = sp lit  at contacts so lid  -  H microns past contacts

Figure 3. Effect of extending domain of simulation out 
beyond the contacts

This suggests that the majority of the current is collected by the inside half of the 
contacts where the fields would be the largest.





777/ /

Figure 5. Simulation Domain



Next we studied the effect of putting the collector contact all the way across the 
bottom of the device (see Fig. 2b). This is meant to mimic a buried layer. The device 
to which we are comparing had no buried layer and the collector contact was on top 
(see Fig. 4). The net result is a much more rapid drop off in beta due to the increased 
series resistance.

bottom

io-* io-« io-° io-* io-« io-« HT1
Jc A/cm

Co!lector across Bottom os Collector on Top

Figure 6. EfTect of placing collector contact all the way 
across the bottom.

Finally the effect of extending the domain in the y-direction was looked into. 
Most of the action of the device happens near the top, in this case the top I /2 
micron. Therefore to model the device much further down than 6 microns is thought 
to be a waste of nodes. This indeed is pretty much the case as is seen on the plot. 
The. result of extending the domain down to 24 microns is again a net decrease in the 
overall- series resistance and hence a less rapid dropoff in beta. To sufficiently model 
devices with buried layers it would only be necessary to extend the domain down to 
the buried layer since current beyond here would be negligible.



B
et

a 
<X

10

E ffect of Domain Boundaries

Jc A/cm

Figure 7. EiTeet of extending simulation domain in the in
direction.



Eifect of Surface Recom bination under the Oxide

A study was also made of the effect on beta of the hole surface recombination 
velocity under the oxide of an npn transistor exactly the same as the one above. This 
was a question which had arisen in previous work by Tim Whalen. He was using a 
one-dimensional program (PUPHS) to model some of Delco’s transistors and the beta 
predictions were not very near the experimental values for the small devices. It was 
believed that at least part of the problem was caused by the inherent 2D nature of 
the small devices, ie. that because the code was one-dimensional all surface recombi
nation effects Were ignored. The device modeled in this study is on the order of 78
microns in width (see Fig. 3) depending on where one decides to call the end of the 
device.

100 and 0

Jc Â cm ;
Hole Surface Recombination Uelocity (oxide)

Figure 8. Plot of beta vs. collector current with surface 
recombination velocity under the oxide as a 
parameter

As the plot shows there is little effect on beta until the surface recombination velocity
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is at least IO4 cm/sec for a device of this size. A review of the literature is being con
ducted to determine if this is a reasonable value of surface recombination velocity. 
There is reason to believe that recombination may be enhanced at the surface when 
the surface is highly doped as is the case here. This is certainly not a complete 
study, studies are planned to shrink the device until the effect on beta is very large. 
This study will be aided with the installation of PCGPAK. Then we will not be lim
ited by the number of nodal points, also Delco’s thin epi process will be able to be 
modeled in all of its detail.



Installation of PCG PAK

Tlie ideal for every modeler is for the modeling program to predict exactly all 
measurable quantities, eg. currents, betas, cutoff frequencies etc . However, ideality 
must be balanced by practicality (ie. computer resources, cpu time, etc.). The sem
iconductor equations themselves that the program is based on inevitably have 
inherent approximations.

J)JiP2D (Qeyice An a Iy s is Program in 2 Dimensions) is based on the drift-diffusion 
equations. For large devices these are an excellent approximation when all other 
relevaut effects have been included in the drift-diffusion atmosphere (ie. band-gap- 
narrO'vying, carrier-carrie^ scattering etc.). An effect which drift-diffusion implicitly 
igppres is hot electrons. This effect can be ignored in large devices because the areas 
in nSyhich it can occur are such a small percentage of the overall device dimensions 
that it has negligible effect Pu the measurable characteristics.

Qne of the most seyere constraints, faced by all modelers is computer memory. 
All solution methods involve solving a matrix equation A x=  h. The order of A (the 
nuniber of diagonal elemeuts) for the drifts diffusion model is three times the number 
of nodal points. As would be expected the error in the solution is indirectly propor
tional to, the number of nodal points. The more nodal points the better the solution, 
1?^ the UUPre UP4al points the larger the order of A. There is a bright spot in this 
dismal picture. The structure of A is Such that most of its elements are zero and the 
non-zero elements occur in bands running parallel with the diagonal. This is a com
mon occurrence in computer .simulation and hence there are many direct solvers which 
take advantage of this structure and require only that the elements between the 
bancfs be stored. Even with this storage scheme most of the elements are still zero 
(for the drift-diffusion equations). However, after LU decomposition most of these ele
meuts become non-zero, and hence cannot just be disregarded, at least for direct 
solvers. Iterative solvers are attractive because they require storing only the non-zero 
elements. Although Iterative, methods have been around a long time, most of the ori
ginal methods required symmetric positive definite matrices to insure convergence. 
Not until recently have there been algorithms developed for non-symmetric systems.

DAP2D has until recently been using a direct solver. This has limited the max
imum number of nodal points to 40Q0 in order that the matrix and the solver could fit 
completely in the Cyber memory. If the matrix does not fit completely into memory, 
the computer has to swap sections in and out of disk. This is a very slow process 
compared to the speed of the cpu and is not considered as a practical alternative. The 
cost of large page faults on the cyber is sufficient that if the matrix doesn’t fit entirely 
into memory and it has to be swapped, 90% of the cost is for page swapping.



Several Weeks were spent the summer developing code to implement the 
iterative algorithm generally referred to as Orthomin. This is one of the iterative 
methods developed which work with non-symmetric systems. A preconditioning sub
routine was also developed which helps speed convergence. The results were 
encouraging, but the development of one particular algorithm and one preconditioning 
technique proved very time consuming. There are many algorithms and precondition
ing techniques each better suited for a particular type of problem. For this reason it 
Was decided to purchase software called PpGPAK which was available from Scientific 
Computing Associates and includes all of the known algorithms applicable to our 
problem. It also includes many preconditioning techniques and control over the level 
of fill in in the incomplete factorizations. With this package it will be possible to 
increase the maximum number of nodal points to 20000. This is certainly enough to 
solve any 2-dimensional problem regardless of the complexity. It also will enable us to 
experiment with the different algorithms to determine how they work under differing 
circumstances. : iV

Conversion of the code to use PCGPAK’s solvers has just been completed and 
testing has begun. There are many permutations of the different combinations 
between method of solution, preconditioning technique, level of fill-in necessary for a 
particular problem, orientation of the preconditioning matrix, etc. etc. At the 
moment We are at the low end of the learning curve as to which combinations are 
particularly appropriate for a given problem.

Delco’s thin epi process in all of its complexity will be able to be modeled 
sufficiently noW .Results of modeling using PCGPAK will have to await the following
report.
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2D Silicon Bipolar Device M odeling

In the early stages of semiconductor device modeling highly simplified one- 
diinensional models readily accessible to direct analytic treatment were used to under
stand device behavior and to improve design. With the advent of VLSI and miniatur
ization these simplified models have been rendered obsolete in most cases. Instead, 
the emphasis has shifted towards numerical simulation techniques, i.e. the solution of 
the semiconductor equations by use of discretization techniques and solution of the 
discretized equations by computer. This method was suggested by Gumrnel for the 
bipolar transistor [1], and by DeMari for the p-n junction diode [2,3]. As early as the 
late sixties some were applying two-dimensional discretizations [4-6].

The question of whether a particular device to be modeled requires higher dimen
sional discretizations to be modeled accurately depends on the geometry of the device 
and the desires of the engineer. If one desires only global quantities such as current- 
voltage characteristics, a one-dimensional model may be sufficient since most of the 
physical quantities can be treated in a heuristic manner. However, the main power of 
higher-dimensional device models lies in their capability to provide insight into the 
functioning of a device by means of the distributions of the various physical parame
ters inside the device. For some miniaturized devices, higher-dimensional models are 
often the only imaginable tool for the accurate prediction of device performance.

Modeling is becoming more and more relevant during the development phase of a 
particular device because of the possible decrease of the number of trial and error 
steps through this development. It has been estimated that the average savings in 
development effort can be on the order of forty percent [7]. It is expected that appli
cations of device modeling will increase with the decreasing cost of computer resources 
compared to the skyrocketing cost of experimental investigations. Trial and error is 
still very much required because the uncertainties of several of the physical parame
ters in the models are still too large.

DAP2D is a modification of a two-dimensional simulation code developed for sili
con solar cells [8]. Some of the modifications included handling several diffusions, 
multiple contacts (as opposed to just two for solar cells), and an accurate method for 
extracting the terminal currents from the simulation results.

In the following pages a brief derivation of the discretized equations necessary in 
two-dimensional simulation is made. The method that DAP2D uses to solve the sub
sequent set of equations is 'presented. Finally, the system developed for extracting 
terminal currents is explained and some results are presented;



The Semiconductor Equations
Three equations must be solved self-consistently to characterize the operating 

characteristics of a semiconductor device under steady-state conditions. These are, 
Poisson’s equation,

V 2V -  — (n — p — dop)
6 S

and the hole and electron continuity equations

V - 7 p =  q ( G - R )  

V -7 ,  = ~ q (G  - R )

where V is the semiconductor dielectric constant, assumed uniform, and dop is the net 
impurity density. DAP2D assumes that all dopants are ionized. G is the generation 
rate, and R is the sum of Shockley-Read-Hall and Auger recombination processes [9],

R — (P» “  Pie) Ahn H- Adp Hr
n (p + P i)+ rP(n + ni)

where a single trap energy level has been assumed. Doping dependence of the SRH 
term is included by letting [10],

Ho
Nd +  Na

' N0.

and

7PQ
Tp~ Nd + Na '

 ̂ ' ■ :Nc. A
iijg is the effective intrinsic carrier concentration which may differ from n 2 in an 
undoped substrate due to bandgap narrowing effects. Bandgap narrowing and effects 
due to Fermi-Dirac statistics are included in the transport equations by the addition 
of a u quasi-electric field" term in the drift term [8,11],

"Jp =  MpP ^  Vp Mp 

I n = -JinI i W n + /iDVn

where Vp and Vn are effective potentials.



V. V -  (I -  7) 

A.
Vn = V + 7

q ' '
where Ag is the effective bandgap shrinkage and 7 is the asymmetry factor (i.e. how 
much of the shrinkage occurs in the conduction band and how much in the valence). 
It is generally taken to be 1/2. For a more detailed discussion of these parameters 
and their effects on the transport equations the reader is referred to the references
[8,11]. : - V 7

Solution of a Non-Linear Equation by N ew ton’s M ethod
In general the roots of a nonlinear equation f(x)=0 cannot be expressed in closed 

form. Consequently, one must resort to some approximation method, which generally 
involves some type of iterative scheme, which means an initial guess is made, say x0, 
then improvements on the guess are made iteratively. This generates a sequence of 
estimates to the actual root, x0, X1, x2, X3... ,  which presumably converge to the desired 
root.

There are many methods for calculating the improvement during each subinter
val of the iteration, each having different rates of convergence and requirements for 
the initial guess [13]. Here we will explore general features of Newton’s method.

If a is one of the roots of f(x), and we are at the n1*1 iteration in our sequence 
then we obtain the (n + 1)*11 approximation to a  (i.e. xn + 1) in the following way. The 
curve f(x) is approximated by its tangent at the point (xn, f(xn)), and xn+1 is taken as 
the intersection of this tangent line with the x-axis. Thus for determining xn | |, we 
have the following equation,

f (x n) +  f'(xn) (xn+1 -  Xn) =  0

solving for xn+J,

f (x n)
4n + l _df_

dx 1X -X r

Newton’s method is a quadratically convergent method. The proof of this is 
straightforward. Let a  be a simple root of f, then f'(a) -/ (), nor is the derivative zero 
for a certain neighborhood of a, and expand f in a Taylor series about xn,

f(,Y) =  0 =  f(xn) +  F (X 11)(O - X 11) +  (<* -  xn)2

where // is contained in the interval f / ^  Jxn- a j. Then dividing by f'(xn) and



rewriting

from before.

then.

+ ( a _ x J + - g 2 i- ( a _ Xn)2=0
r(x n) ' v “n/ ' 2f(xn) 

1K )
f , (x n)

x n + l

+ J fS  (a- x»)2- °
The error for the nth iteration is defined by

f =Y  — rv ' < ,cn An . ’

then we have

A 'a
2 n f /(xn) ;

Thus we see that the error for the (n + 1) “ iteration depends on the square of the 
error for the nth iteration, consequently Newton’s method is said to be quadratically 
convergent [13].

en-t-l n

Extension of N ew ton’s M ethod to a Function of Several Variables
Newton’s method can be extended to functions of several variables. Newton’s 

method for a function of one variable -\yas essentially derived from a Taylor expansion 
of f, keeping only linear terms. Analogously, Taylor’s formula for n variables gives,

f(jf) V  f (# ) )  +  f'(jfW)(V--7W) +  0 ( j [ V - ^ k)| j2), 

where F(x) is an n x n matrix consisting of all the partial derivatives,

<9f;
dx\

I ^  i,j ^  n.

This leads to an iterative scheme which is now a matrix equation,

f ^ k ) ) ^ + 1) _ V « )  =

r(jfW) is called the Jacobian (to be denoted by J  here). If we let (#+>) _^k)) =  AVw , 
then this equation takes a form which is obviously a matrix equation,

where 7 == "- f(x^^)- AV is a vector of the corrections to be added to the previous
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iteration’s solution vector It once the matrix equation is solved, This can be done by 
whatever means desired.

D iscretiza tion o fth eE q u ation s
The numerical solution of boundary value problems of elliptic partial differential 

equations usually takes the following three steps [14]:

i) The continuous problem is replaced by a set of non-linear equations whose 
approximate solution are to be found at a finite number of points. This is
called discretization of the problem.

ii) Sipce the set of equations cannot generally be solved exactly, some type of 
iteration scheme is set up.

iii) each iteration step a large, sparse, linear set of equations needs to be 
solved.

DAP 2D uses a classical finite difference discretization of the boundary value 
problem, by dividing up the domain into a fine rectangular grid (cf. Fig. 9). 
Differentials in the equations are approximated by difference quotients at the nodal 
points. In this way a large set of linear equations are generated. Newton’s method is 
used to find the “solution vector". Assuming that the iteration converges, then this 
vector contains the hole and electron densities and the potentials at the grid points.

The second partials of the potential appearing in Poisson’s equation on a two- 
dimensional grid are approximated in the following manner. First, we take a centered 
difference quotient about the nodes (i +  l/2 ,j), ( i - l /2 , j ) ,  (i,j +1/2), (i,j —1/2) (cf. Fig. 
10):

<9V v i+i j - V
dx i +  1/ 2,1 xi+l ~ xi

dV '—' v U - v I-U
chi i —1/ 2J xI - xI-I

dV v u +> - v U
d j i ,j+ l /2 y j+ i-T j

dV '—' v U - v U-.
dy i,j—1/2 y j-y j- i

Second, we take centered-difference quotients of the first partials to obtain the Lapla- 
cian at (i,j):
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where

i m

~ Vl

= V; 
V

h L -  x i - Xi-1  

h R =  Xi H  - X i

Similarly in the y-direction,

{ <>2V Vn Vi
~  2  - — ---------- — —

i,j hx(hB + hx) hnh
+ 2

Y vB
1B11T hB(hB + hT)

the subscripts have a similar interpretation but now they refer to top and bottom in 
the y-direction (cf. Fig. 10).

Combining these, the following discretized form of Poisson’s equation is obtained 
at node (i,j),

'B
hB(hB "b hx) bL(hL +  hR)

'R

2 Vx

I
hghx hLhR

A similar sequence is performed on the continuity equations and the following set 
of discretizations are obtained,

2( J p R -JpI,); 2( JpT — JpB)
1P1U

tIi1Ij

h L d" h R Ii b +  h x

2P n R - J«l) 2 Pn — JnB)
~T

q(Gij—Rjj) — 0 

+  qlGjj — Rjj) =  0
hL+ hR hB +  hx

With similar interpretations for the subscripts, except that now the right (R), left (L), 
top (T), and bottom (B) refer to the halfway points between the nodes (the x’s in Fig. 
10). This is necessary because the continuity equations involve only first partials of 
the current densities.

The fv y, fp>ij, fn ij are the “vector functions" f(5f) previously mentioned in the 
extension of Newton’s method to functions of several variables. We see that we don’t



have one function of several Variables but several functions each with several vari
ables. There is one set {fv,ij>fPlij>fn,ij} f°r each nodal point. In a loose sense the f’s can 
be thought of as the variables of a bigger function* say F.

Problems with Current Calculations
We see that the discretization of the; continuity equations requires knowledge of 

the currents at the half-way points. The currents can be written in terms of the 
independent variables p, n, and V by simple drift-diffusion. If, for example, we discre
tize the hole current equation at the top (T) node in the conventional manner, we 
obtain, .

(Pij + P t) ■ x , , s
2 (VpT- V pij) +  (PT-Pij) •

However, it is well known to device modelers that this discretization approximates the 
continuous equation reasonably only if the change in the quasi-potential between 
mesh points is less than 2kT /q [15]. In a two-dimensional simulation, where nodes are 
scarce, it is very diffieult ta  be sure that this criterion has been met. This difficulty 
can be avoided by using the discretization scheme of Scharfetter-Gummel [15]. The 
hole current equation in normalized form [8] is written,

Jp -Mp T P

yiP e Y>~L(peVi)
then

j P v „ d  .. - . v pV — —  e =~ —  (pe ') 
/V  dx

Assuming that the mobility, current, and quasi-electric field (—VVp) are constant 
between the mesh points Xj to xj+1 then Yp can be written,

Vp(x) =  Vpj.+  pj^1 PJ ( X - X i).

Then if we integrate

xj t1 j  e p̂(x)

fi-hi

Xj-H I
/
xi /V

dx — J  - j— (peV|'^)d

we obtain



JpR hr
eav '» - i JvV,,: :=  Pr e -  Pj

PpR
where AVpj = V pj +1-Ypj and the R ’s have the same meaning as before. Then the 
current density reads,

AtpR AV p Pr  e
n _

AV,.

The range of validity of the discretization is greater [14]. This allows for the use of 
fewer mesh points.

There is yet another problem from the standpoint 6f numerical error. It is well 
known that subtraction is not a benign operation on the computer. In fact, the rela
tive error in the calculation y = X 1 — X2 is [13],

Ay I Ax1 [ +  I Ax21

ixi

which can be substantial for X1 ~  x2. If one uses either the conventional or the 
Scharfetter-Gummel discretization to calculate majority-carrier currents the results 
can be off by orders of magnitude, because in these regions Pr — Pj and AVpj ~  0.

There is a method developed by Lundstrom, whereby the currents into or out of 
the contacts are computed without calculating majority carrier current densities. The 
method is quite general, but it will be developed here for the special case of a transis
tor. Y

1) The domain is divided into as many subdomains as there are contacts.

2) The Continuity equations

^  • Tp =  (G — R) (normalized)

V * Tp =  —(G —R) (normalized)

are integrated over the regions where the current densities are minority car
rier current densities near the contacts. For instance, in region I (cf. Fig. 11), 
since there is an N I- diffusion under that contact we will integrate 
^ -T p = (G -R ) there.

/  ^ - T p d i I  = /  (G -R ) dSI

where dil is a differential area.
Using the divergence theorem, the left hand side becomes an integral over the surface



UTJTi r7 / 7 / A
f

Jn(Rs)
* I

j P (Rs r n J

JnJI-*-1 -
J p (Rs )-*-  

J p 1 Ii i

. t 1Il r — ~ —
Jn (R s ) -

Ii

P

III

Figure 11



/  V - T p dft = / 7 p • n ds .
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where Sj means the integral is to be performed on the surface defining region I. When 
integrating on a physical surface where there is no contact this is a surface recombi
nation current. For region I then we have,

1 X  * nds =  J  Jp(Rs)ds +  f  Jpds
Si physical contact

■ ; / surface ... 'v; . " V " ' ^  - "V

*  - I ( G - R )  a n
I . .

and for region II,

/  Xi ‘ ^ds == — /  Jn(^s)^s +  Jn1I l - I  — Jn1IlI-Il
Sn ' physical . .• .

.surface'

■ J J4ds = / (g- R ) dn
■ contact II

where Jp n i is the total hole current flowing from region II into I. We see that this 
method is really just doing bookkeeping on the particle flux into a region. For 
instance, the total hole current flowing from region II into I (Jp H j) has to either flow 
Out the contact, recombine at the surface, recombine in the bulk, or be added to by 
generation (G). Thus we could immediately write,

•I,n .1 I  -Vi s +  I  Jp(K1) ^  - / (G -R )d n ,
contact physical I

. - - surface

and if we bear in mind that electron particle flow is opposite to the current flow, 

JntII-Kl-  JntIll-KlI ~  /  Jn(^s)^s +  /  Jnds — J  (G —R)dH
physical
surface

contact

We also know from KirchofTs current law that the total current flowing into region I 
has to flow out the contact
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j TI - J p lI I - I  +  JnlI I - I

^TI =  J  Jp d s  +  /  Jp (R s)d s +  J n 1III-^II
contact physical
in N 4 surface in I

+  I  Jn(Rs) J s +  /  Jnds — /  (G -R )d n
physical contact I & Il

surface in II in p

We notice that there has been an assumption of current direction throughout. 
DAP2D defiiies as positive current, that which is flowing from the outside world into a 
contact over a p-diffusion. If it is actually the opposite way the current will come out 
negative. This then gives the current out of contact I, a similar equation gives the 
current but of III, and the sum has to be equal to the current going into contact II (cf.
Fig- n).

Note that majority carrier current densities are not computed anywhere in the 
algorithrii. The boundary lines for regions I and II are user supplied. The program 
prints the defining boundaries bn a doping density plot of the device. The one source 
of possible numerical instability is the JniHi-* if term. In order to insure numerical sta
bility the user should check that the defining boundary for II remains in the p- 
diffusion. Of course, if the device were p-n-p, then the relevant current would be 
JpjI—hi and the houndary should remain in the n-diflusion. The program automati
cally selects the minority carrier current.
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A PPEN D IX  B 

Introduction

The running of DAP2D (Device Analysis Program in 2 Dimensions) is accomplished 
by first finding a solution at all of the nodal points by assuming the semiconductor is in 
equilibrium. Essentially this means that there are no applied voltages on any of the 
contacts and there is no source of light generating any excess carriers. This initial solu
tion serves as an initial guess" to the non-equilibrium part of the program (i.e. when we 
begin to apply voltages to the contacts and/or allow light to generate carriers). It also 
serves as the time to design and refine the mesh.

Since devices are different, we need to have a way of telling the program where the 
contacts are located, doping densities at all of the nodal points, how much output we 
want, what we wish the program to calculate, eg. I-V curve for a p-n junction or a 
solar cell, or perhaps we wish to simulate a transistor. These and other options are 
communicated to the program through the use of namelists. Fortran allows for the 
input and/or output of variables without associated format declarations through the use 
of namelist statements.

As an example consider the statement

READ(M,N) .

where M is the device number to be read from, N is the name of a list of simple variable 
names and/or array names. The list of variables does not appear as part of the READ 
statement, instead they are defined as belonging to a particular namelist by the 
NAMELIST declaration statement, eg.

NAM EIAST/T

declares the variables xline, yline, vees to belong to the namelist TABLES.

All of the arrays and variables in all of the namelists are prescribed default values 
by means of a BLOCK DATA subprogram. They will retain these values unless we 
specifically override the defaults by including the desired value(s) for the variable 
(array) in the input deck.

Input Deck

The actual executable programs, E QDAP77 to compute the equilibrium solution, 
and DAP77 for the non-equilibrium part, are stored as executable files on disk. We 
need to create a file that will run these programs with the desired data describing our 
particular device as input. Appendix C contains an example input deck. It is suggested 
that the reader refer to this as we describe the input deck.



The job control cards at the top of the file are particular to the Cyber 205 at Pur
due. The actual input deck which would be common to all files regardless of machine 
begins after the first #eor. This #eor (end of record) tells the Cyber that the above are 
job control statements and the following is the input data for the program which is run 
first (ie. the equilibrium run). The second ^eor tells the machine that the next set of 
statements are meant for the second program to run (ie. the non-equilibrium run). A 
final #eor at the end of the file is optional.

The lines in between the #eor statements are either comment lines or input data 
using namelists. The first line after the first #eor is a comment line. It can be used to 
describe the device being modeled and any other relevant information can be included. 
It can be 80 characters long or one full line. This is the first thing read in by the pro
gram and must be the first line in the input deck. When the equilibrium part of the 
program has run it prints an execution summary and this comment line is printed there
to aid in identifying the output at a later date.

The lines from the comment line to the next #eor are input statements using 
namelists. It should be noted that the namelist input statement begins in column 2 
with an &. Column I of each card must not be used (except for the comment lines). 
The first letter must be an Be in column 2, followed immediately, with no intervening 
blanks, by the namelist name. The namelist must end with the characters & END (no 
intervening blanks). Between these delimiters, any or all of the variables in the list may 
be assigned values, in any order, by punching the name of the variable, an equal sign, 
and a constant, in sequence (an assignment statement). It is noted in passing that at 
least on the Cyber, even if one desires all of the default values in a particular namelist, 
that namelist still must appear in the input deck with an assignment statement for one 
of the variables or the program will bomb. The simplest remedy is to assign the default 
value to one of the variables in the namelist in this situation.

One other note, even though the variables within a particular namelist can occur in 
any particular order within an input statement, the namelists themselves must occur in 
a particular order. One should put them in the order they appear in Appendix C, or in 
the sequence they are listed in the section describing the namelists.

The input deck for the non-equilibrium part of the program is the same in con
struct as that for the equilibrium part.
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Namelists for the Equilibrium Part of the Program

The equilibrium part of the program serves not only as an initial guess for the 
non-equilibrium run, but also to define the structure of the device;

Nam elist DEFPRO

DEFPRO is an acronym for DEFinition of the PROblem, and as such it defines the 
basic structural characteristics of the device, options pertaining to the equilibrium run 
itself, and convergence and iteration criteria.

: TEMP.'' '

This is the device operating temperature in degrees centigrade ( ° 0).

Default =  27.0

BQNT '

If parts of the semiconductor are very heavily doped then the effective bandgap 
becomes smaller. The effects on the operating characteristics of the device may be 
strongly affected in this situation. DAP 2D provides three options: (l) bandgap narrow
ing can be ignored. In this case one would type bgn • ‘none’. Note that bgn is a char
acter variable, therefore the argument must be enclosed in single quotes. (2) Bandgap 
narrowing model developed by Slotboom and DeGraaff [I]. In this case one types bgn
=  ‘sb\ (3) Bandgap narrowing model developed by Lanyon and Tuft [2]. In this case 
one types bgn — ‘It’.

Default =  ‘none’

DOPBLK

This variable indicates to the program an overall doping density. This is the first 
step in assigning doping densities within the device. Every nodal point is first assigned 
this value of doping, this can then be added to or subtracted from in sections of the 
device by the DOPNG, D0PNG2 and D0PNG3 namelists. If the bulk dopants are 
donors then this is a positive constant, whereas for acceptors it is negative.

Default =  IxlO15 cm-3 

XMAX ''
This indicates the width of the device in microns.

Default =  100 fim



YM AK
This indicates the thickness or height of the device in microns.

Default =  100 /mn

NXF ■ /;
This indicates the number of mesh lines in the x-direction. Presently one can have 

a maximum of 200 lines in either the x or y direction. Note that the total number of 
nodal points (points where the lines cross) must be less than 20000 (ie. NXF*NYF ^  
20000).

Default =  10

NYF
Exactly the same as NXF except in the y-direction. The same restrictions apply. 
Default == 10

ITMAX
The equilibrium part of the program uses a method called Successive Over 

Relaxation to obtain a solution to the discretized problem. This has a much slower con
vergence rate than Newton’s method which is used in the non-equilibrium part. Conse
quently, the number of iterations required to Obtain a solution is much larger. How
ever, using^his method saves on storage; - ^ v-;

Default =  500 \ v.'

DELTST
During the course of one SOR iteration the program stores the maximum change 

that it made in the potential at the nodal points. If this maximum change is less than 
DELTST, then it is assumed that you have converged to a solution. Note that 
DELTST is in units of kT (ie. the units are eV and a function of temperature).

Default = I x  IO-4

F I T  ■ •. ,
This indicates how one wishes to fit the user supplied doping data to the nodal

points. Since the placement of the mesh lines and the points where the doping is known 
do not in general match up, the doping data must be interpolated to find the doping at 
the mesh lines. If the data has no real steep gradients then the cubic spline routine will 
give the better fit, if however there are real steep gradients in the data, it has been 
found that the cubic spline routine has a bad tendency to oscillate and give poor results.



If the user has selected the ‘cubspP option then he should check the output to see how 
good the fit is. The alternative is fit =  ‘Unfit’. This is'just a simple linear interpolant. 
If the data points are very finely spaced (for instance SUPREM gives a data point at 
every .005 microns) then the linear fit works very well, and avoids the problem of oscil
lation found with the cubic spline. The output should also be checked here to see how 
well the fit has been made.

Default =  ‘cubspl’.
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N am elistT O P B N D
TOPBND is used to communicate to the program the locations of contacts, the 

positions of diffusion windows, density of interface charge, and other information 
regarding doping for the top surface of the device. The reader is referred to Fig. 12 for 
a pictorial representation of the function of the variables in TOPBND.

XT indicates the beginning point and end point of a contact (in microns) starting 
from the left edge of the device. XT and TOPC work together. For instance, referring 
to Fig. 12, note that there is a contact between the points at 32 jum and 40 jum. This is 
communicated to the program by setting tope (3) =  2, and xt(2) — 32.0 and xt(3) =  
40.0. Note that xt(k-l) and xt(k) position the topc(k) contact. If the contact went all 
the way across the top then one need only set tope (I) equal to a positive number, 
because the default values for all of the elements in the array xt are IO10, and the pro
gram would automatically assume that the contact began at zero in this case. If there 
was a contact which began at zero and ended at 32 /zm. then it is only necessary to set 
xt(l) =  32.0 and topc(l) =  a positive number. It is assumed in this case that the con
tact begins at zero. If a contact runs all the way to the end of the device (ie. all the 
way to the right hand side when referring to the top surface) it is good practice to set 
the element of xt which signifies the end of this contact to a value larger than the 
length of the device. This is necessary sometimes because, due to roundoff errors, it will 
occasionally not put the contact all the way to the last mesh line. One should check the 
NODTTPS and the DEVICE PLOT on the output to see where the program thinks the 
contacts are. There are 10 elements in the xt array, so it is necessary that all of the 
contacts on the top can be located with this number of elements.

Default: all elements are set to IO10.

T o p e
TOPC(k) is used to indicate whether the interval from xt(k-l) to xt(k) is a contact 

or not. TOPC is also used to number the contacts. The numbering can be used to give 
a letter to the contact on the DEVICE PLOT. If two contacts on different parts of the 
device have the same number, it is assumed they are shorted together. In the case of a 
transistor it must be used to distinguish between the collector, base, and emitter con
tacts. In other words whatever element of TOPC refers to the collector contact, if the 
collector contact is on top, that element must be set to 3 (TOPC(k) =  3) for the third 
letter of the alphabet c. The element for the emitter contact must be set to 5 etc. The 
contacts then appear on the DEVICE PLOT as C, B and E. TOPC(k) =  0 indicates 
that there is not a contact between xt(k-l) and xt(k).

Default: TOPC(k) =  0 for all k.
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For the following see Fig.’s 13 and 14.

DXT
DXT and PTOP work in a manner very similar to XT and TOPC, however they 

refer to the segments defining doping profiles. DXT defines the beginning and end of a 
diffusion window while PTOP defines the particular profile desired. The program 
automatically “rounds out” the profile so that the doping goes underneath the diffusion 
window.

Default =  IO10 for all elements 

PTOP
PTOP is the analogue of TOPC. It indicates the type of profile under the 

corresponding window. PTOP(k) refers to the profile under the window defined by 
DXT(k-l) and DXT(k). See the quick reference guide for all of the possible profiles.

Default =  Oforallelem ents

DTOP
If one selects either I or 2 for the profile (ie. complementary error function or 

Gaussian), then the peak doping concentration for that particular segment must be 
specified. This is the function of DTOP(k). It is less than zero for a p-type impurity 
and greater than zero for n-type. DTOP has no effect if a user - supplied doping profile 
is selected. ■

Default =  0.0

ZT
It may not be that the peak doping concentration for a complementary error func

tion or Gaussian profile occurs at the top. ZT serves to specify the position of the peak 
(in microns) from the top surface. There are corresponding arrays for the bottom left, 
and right surfaces (ZB, ZL, ZR) which give the peak concentration position from the 
bottom, left, and right surfaces

Default =  0.0

.XJTOP ' ■
If either a complementary error function or Gaussian profile is selected then this 

defines the point at which the doping reaches the background doping (ie. DOPBLK) in 
microns for the kth segment. There are similar arrays for the bottom, left, and right 
sides. This also has no effect if a user supplied doping profile is used.

Default =  0.0
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Figure 13
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QSSTOP
At interfaces between insulator and semiconductor Gauss’ law will be obeyed,

dip  ̂ dip _
£”“ 8S  £i“  3S 0»

where esem is the permittivity of the semiconductor, Cjns that of the insulator, ip is the 
potential and n denotes the normal derivative (for rectangular geometries the deriva
tives become dip/dx or dip/dy). Qss then is the fixed surface charge at the interface per 
cm 2. QSSTOP then is the fixed surface charge at the top semiconductor insulator 
interfaces. There are similar expressions for the bottom, left, and right sides.

Default — 0.0



Nam elists BO TBND, LEFBND, and RITBND are all similar to  T O PB N D .



Nam elist XMESH

XMESH provides a way for the user to place mesh lines over the domain. One 
could place the number of desired mesh lines in the x-direction evenly spaced by typing

& xmesh nx =  9, xx =  1.6 &end

if xmax = 1 .0 .  If nxf =  10, then this completely determines the number of mesh lines 
in the x-direction (note that the first mesh line at x =  0 is automatic). The program 
will place a mesh line at 0 and then at intervals of 1.0/9.

It is seldom the case that uniformly spaced mesh lines accross the entire domain is 
adequate. Regions where the doping is changing from p-type to n-type require the most 
closely spaced mesh lines, because in these regions the potential and carrier concentra
tions change most rapidly. Regions containing steep gradients in doping also require 
closely spaced mesh lines for the same reasons.

Since it is not known a priori the ideal placement of the mesh lines other than the 
general guidelines given above, the program allows you to specify less than the final 
number of mesh lines using the XMESH namelist. NXF in the DEFPRO namelist 
specified the final number of mesh lines in the x-direction. If the total number specified 
using XMESH is less than NXF then the program will select the remaining mesh lines 
according to the following guidelines: it will do a "rough" solve of the equilibrium prob
lem, find the places where the potential has the largest jumps and place mesh lines here, 
it repeats this process until we have NXF mesh lines in the x-direction.

An optimized mesh is probably the most important part of the run. If the mesh is 
very poorly chosen, the program may not be able to obtain a solution at all. The 
assumption that is made when discretizing a continuous problem is that the variables of 
concern are changing slowly from one mesh line to the next. Ideally we would have an 
infinite number of mesh lines. Since we have only a finite number of mesh lines they 
have to be chosen so as to "best" satisfy the above assumption with the available 
number.

A good starting point is to space mesh lines far apart in regions of approximately 
constant doping. Space them closer together where large doping gradients exist and 
space them even closer near p-n junctions. Use approximately 90% of the available 
mesh lines (ie. NXF) and allow the program to select the remaining 10%. Locate where 
the program has added mesh lines and compare the changes in potential. Also look at 
the equilibrium execution summary where you will find listed the maximum change in 
potential in the x and y directions. If at all possible these should be less than 5 in units 
of kT/q. This may not be possible without making the job size too large, hence the 
only thing that can be done is to make the change between mesh lines as small as possi
ble. Only after you are satisfied that you have the optimum mesh for the available 
number of mesh lines should you then make the full equilibrium and non-equilibrium 
runs.."



Nam elist YMESH

See XMESH



N am elists for Non-Equilibrium

Nam elist PROBLM
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NUM2D

This can be used to associate a run number to the run for identification purposes. 
This is printed out on the output. If one has the file RUNNO attached to the job and 
NUM2D is less than zero then the job will acquire the run number from RUNNO. 
NUM2D is also used in the plotting routines.

Default =  -I 

INFO

This is used to control the amount of output. During debugging this should be set
to 5.

Default = 3

TAPE. . . ■

After each step in voltage the variables (p,n,v) at each of the mesh points are out
put to a local file. If the user wishes to save all this data to magnetic tape then he must 
set tape — .true. The details on how this is accomplished varies from one system to 
another, this simply tells the program to write the results to tape. A tape drive must be 
attached to the job in order for the actual writing to tape to occur.

Default =  .FALSE.
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Namelist NEWTON

ITMAX
Tie program solves tie  set of linearized equations by Newton’s metiod. Tiere are 

many reasons for a particular problem not converging to a solution some of which are, 
poorly chosen mesh, too coarse a mesh, too large a jump in voltage, poor initial guess, 
among others. There are times when the corrections may exhibit an oscillatory 
behavior, in which case, in general, regardless of the number of iterations it will never 
converge to a solution. For these reasons, it is necessary to limit the maximum number 
of iterations per voltage step allowed.

Default =  100

DELTST ■
This is the convergence criterion, it is assumed that if the maximum change in the 

potential is less than DELTST you have a reasonable solution and the iteration stops.
Default =  IxlO-3 (in units of kT)

IDVRG
Like ITMAX this is designed to catch non-convergence. Unlike ITMAX, IDVRG 

specifically checks for divergence of the Solution. The program checks to see if the max
imum change in potential is greater than the last iteration’s max change in potential. If 
this is so, and this continues for several iterations, in general, the solution will diverge. 
However, it sometimes happens that the maximum correction will increase for a while 
then come back down, in which case, IDVRG may have already stopped execution when 
a solution was actually possible. IDVRG dbes not distinguish between large increases in 
the corrections and small ones. Consequently, the user should check the max change in 
potential for each iteration. If it is believed that the program would have converged 
but was stopped with the message

*** SOLUTION DIVERGING ***

then IDVRG should be sethigher and the program rim again.
Default =  5

MTEST (real variable)
If the maximum correction (in units of kT/q) is less than MTEST, the program 

uses the previous Jacobi matrix. This option is rarely set to any value other than the 
default, but could possibly be used to reduce CPU time.

Default =  0.0



MTMX (integer variable)

If the number of iterations made after MTEST is satisfied exceeds MTMX, the pro
gram recomputes the Jacobi matrix. This option is rarely set to any value other than 
the default.

Default — 3 '

NDAMP

The main problem associated with the classical Newton method is the tendency to 
overestimate the length of the actual correction step for the iterate, This phenomenon 
is frequently called overshoot. There are a couple of methods incorporated into the pro
gram to deal Vdth this problem. The three possibilities are the method of Brown & 
Lindsay [3], the method of Rose & Fichtner [4], or a combination of these two, NDAMP 
=  1,2,3 selects the above methods in that order.

Default — I 

REDUCE (real variable)

The reduction factor used when NDAMP is chosen to be 2 or 3. See Gray [7] for 
details.

Default =  2.0 

KMAX (integer variable)

The maximum number of reductions if NDAMP is set equal to 2 or 3.
Default =  5

LTEST (real variable)

The local convergence test of F --- 0.
Default =  I .OxlO50

GTEST (real variable)
The global convergence test of.-F =  0. 
Default is I .OxlO50.



TAUN ■■.; ■ ::
This is the Schockley-Read-Hall carrier lifetime. Note that the program includes 

the capability for doping dependent lifetimes by using the NC parameter. If NC is set 
to a reasonable value to include doping dependent lifetimes then this TAUN becomes in 
effect a rno, because now the carrier lifetime is defined as

Tno

Namelist RECOMB

Tn 1+doping/NC

Default: TAUN =  IxlO 4 seconds

TAUP
Same as TAUN except this refers to the holes. If NC is included then

p 1+doping/NC

Default: TAUP =  IxlO 4 seconds

NC
This is the number used in the SRH doping-dependent lifetimes

T/t 1+doping/NC 
•where [A can be n or p.

Default: NC =  I x lO 50Cm" 3

T11O

The program at the moment only includes the capability of defining single trap 
energy levels. ET defines this trap energy level with respect to the intrinsic level.

Default: ET =  0.0 eV

AN
The auger recombination term is.r

RalUTauger (Aan+App)(pn—nf)

AN defines the electron Auger coefficient An. 
Default: AN == 5xl0"32 cm6/sec
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AP

Same as AN except AP refers to the hole Auger coefficient. 
Default: AP — 9.9xl0-32 cm6/sec



N am elistM O BLTY

MODEL
MODEL is a character variable which defines the type of carrier mobility model 

the user wishes to use. There are currently 4 choices.

MODEL =  CT
use the Caughey-Thomas expression [5]

MODEL =  CT-CCS
the effects of carrier - carrier scattering can be included with the Caughey- 
Thomas expression

m o d el  =  a r o r a
the Arora mobility model [6]

MODEL =  ARORA - CCS
The effects of carrier - carrier scattering can be included here also [6].

Default: MODEL =  ARORA- CCS
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N am elist BC (Boundary Conditions)

QSSTOP '

This is the same QSSTOP as in the namelist TOPBND from the equilibrium run. 
If one wished to have a different surface charge between the equilibrium and non- 
equilibrium rune one could do this here, otherwise it will simply be read in from the 
non-equilibrium run.

Default =  read in from equilibrium run.

SPTOP

This is the surface recombination velocity for holes under passivated surfaces on 
the top. From SRH theory, the recombination, Rs, at a surface is

R5
pn — nf

(n+nls)/o-p vth Nst-Kp+Pis)/a-n VthNst

The surface recombination velocity for holes is then Sp =  CrpVth Nst, where Op is the cap
ture cross-section, vth is the thermal velocity and Nst is the density of traps at the sur
face.

Default =  0.0 cm/sec

SNTOP

Surface recombination velocity under passivated surfaces for electrons. 
Default — 0.0 cm/sec ;

QSSBOT
See QSSTOP

SPBOT
See SPTOP

SNBOT
See SNTOP

QSSLEF

See QSSTOP

SPLEF
See SPTOP



SNLEF
See SNTOP

QSSRIT
See QSSTOP

SPRIT
See SPTOP

SNRIT
See SPTOP

ETS
This is the surface energy trap level relative to the intrinsic level Ej. 
Default =  0.0 eV

IDEAL
This is a logical variable which determines whether the contacts are ohmic or not. 

If ideal =  .true., then the recombination velocities for holes and electrons under con
tacts are infinite. Another way of stating this is that equilibrium conditions prevail 
under the contacts.

Default =  .true.

.SPP^-A
This is the hole surface recombination velocity under contacts for p-type doping 

regions, in case one wishes to have something other than an ohmic contact, a more real
istic situation.

Default =  LOx IO7 cm/sec

SNP
Electron surface recombination velocity under contacts for p-type doping regions. 
Default =  0.99 x IO7 cm/sec
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SNN

Electron surface recombination velocity under contacts for n-type doping regions. 
Default =  1.0 x IO7 cm/sec

Note: SPP, SNP, SPN, and SNN are all ignored if ideal =  .true.



Namelist OPTON5
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This option is exclusively for the simulation of bipolar transistors.

VBE , .
This is the desired applied voltage difference on the base-emitter contacts. If the 

base voltage is higher than the emitter voltage this is a positive number and vice versa. 
Since the desired base-emitter voltage must be approached in increments, VBE and 
DVBE work together. VBE is the final base-emitter voltage desired and DVBE is the 
voltage increments used to reach the desired voltage.

Default: none, must be supplied if this option is selected

VCE
This is the desired applied voltage difference on the collector-emitter contacts. As 

in the case of VBE, VCE works hand-in-hand with DVCE
Default: none, must be supplied if this option is selected

DVBE
The voltage increment taken per Newton iteration loop to reach desired stopping 

voltage VBE. Note that DVBE should be ~  an order of magnitude less than DVCE 
for a normally operating transistor (ie. base-emitter forward biased collector base 
reverse biased).

Default: DVBE =  0.05 volts

DVCE
Voltage increment taken to reach VCE.
Default DVCE == 0.5 volts

XAI
The way that the program calculates terminal currents is described in some detail 

in Appendix A. Briefly, what is needed is a partitioning of the device domain into three 
subdomains (see Fig. 15). For purposes of illustration an npn transistor is used. The 
device has been partitioned into a subdomain A, subdomain B, and then whatever is 
left over. It is necessary to keep the line defining A within the p diffusion, consequently 
it is necessary to supply the x-coordinate and the y coordinate of the lower left hand 
corner of A, these are the variables XAI and YA respectively. XBI and YB have a simi
lar function for the subdomain B. Note that it is necessary to isolate the middle contact 
within A.

Default: none, this must be supplied.
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Figure 15



XBI '
See XAL

YA :
.SeeXAI-.

Y B '
' ■' SeeXAI V."

DELJB
As the base-emitter voltage begins to approach the high-injection condition it is 

necessary to decrease the voltage steps on the base-emitter so that the Newton iteration 
doesn’t diverge. It is possible to get nearly linear jumps in the base current from one 
Newton iteration to the next by taking voltage steps of DELJB/JB5 where JB is the last 
calculated base current* This has the effect of canceling the exponential behavior of the 
base current on the base-emitter voltage. Once DELJB/JB becomes less than DVBE 
the program jumps out of the loop which was incrementing V^e by DVBE and begins 
incrementing the voltage steps in units of DEL JB/JB.

DefaultrDELJB= IxlO-5 A/cm
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EQDAP2 QUICK REFERENCE GUIDE

The EQDAP2 input deck consists of a comment card followed by several 
NAMELISTS, as below.

COMMENT CARD 
&DEFPRO &end 
&TOPBND &end 
&BOTBND &end 
&LEFBND &end 
&RITBND &end 
&XMESH &end

&XMESH &end 
&YMESH &end

&YME SH &end

The parameters and their default values are listed for each NAMELIST In the fol
lowing tables.

- DAP2D - M ay 28, 1988 -
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N am elist D EFPR O  „

Parameter Type Default Description

INFO integer O amount of desired 
output information

TEMP real 27. device temp ( 0 C)

BGN

:.s. ' ■

char NONE set bandgap narrowing model 
choices- 

NONE
SB (Slotboom-DeGraaff)
LT (Lanyon-Tuft)

DOPBLK real IxlOis background doping (cm-3)

XMAX real 100 device width (//m)

YMAX real 1QO device thickness (/mi)

NXF integer 10 #  of nodes in x direction ( = 200) 
(NXF * NYF ̂  20000)

NYF integer 10 #  of nodes in y direction (±§ 200) 
(NXF*NYF^ 20000)

ITMAX integer 500 max of SOR iterations

DELTST real IxlO-4 maximum allowed change in 
potential for convergence (kT)

FIT char ’cubspl’ method used to interpolate 
the doping data

- DAP 2D - M ay 28, 1988 -
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N am elist TO PBND

Parameter Type Default Description

XT real
array

10*1010 the position of the segments defining 
the contacts (/mn)

TOPC integer
array

10*0 if TOPG(K) >  0, the segment 
between XT(K-I) and XT(K) is 
a contact

DXT real
array

10*1010 the position of the segments defining 
the doping profiles (/im)

PTOP

;

integer
array

10*0 defines the doping profile in the 
segment between DXT(K-I) and DXT(K) 
=  0, no profile 
=  I, ERFC profile 
=  2, gaussian profile 
=-1,-2,-3,-4, use data 
on tapel,2,3,or 4 (see notes) 
=-11,-12,-13,-14, use data 
on tapell,12,13,or 14 (see notes)

DTOP real
array

10*0,0 net peak doping cone in Kth segment 
(cm-3)
<0, p-type 
>0, n-type

ZT real
array

10*0.0 position (from top surface) of net 
peak doping cone in Kth segment(//m)

XJTOP real
array

10*0.0 junction depth in Kth segment (pm)

QSSTOP real 0.0 density of fixed surface charge on 
top surface (cm-2)

- DAP2D - M ay 28, 1988 -
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N am elist BOTBND

Parameter Type Default Description

XB
BOTC
DXB
PBOT
DBOT
ZB
XJBOT
QSSBOT

similar to NAMELIST TOPBND

Namelist LEFBND

Parameter Type Default Description

XL
LEFC
DXL
PLEF
DLEF

similar to NAMELIST TOPBND

ZL
XJLEF
QSSLEF

- DAP2D - M ay 28, 1988 -



N am elist RlTBND

Parameter Type Default Description

XR
RITC
DXR
PRIT
DRIT
ZR
XJRIT
QSSRIT

similar to NAMELIST TOPBND

- - ' ' -

- DAP2D - M ay 28, 1988 -



N am elist D 0 P E 2 T

Parameter Type Default Description

D0PG2 logical .FALSE. Iogicalvariableindicating 
whether there is a second diffusion

D2XT real
array

10*1010 the position of the segments defining 
the doping profiles (/im)

P2T0P
. : .. ' . •

• ■' • .

integer
array

10*0 defines the doping profile in the
segment between D2XT(K-l) and D2XT(K)
—0, no profile
~ I , ERFC profile
--2, gaussian profile
— -1,-2,-3,-4, use data
on tapel,2,3,or 4 (see notes)
=  -11,-12,-13,-14, use data 
on tapel 1,12,13,or 14 (see notes)

D2T0P

■ V-V" ' •• ..

real
array

;

10*0.0 net peak doping cone in Kth segment 
(cm"3) '..::
<0, p-type 
>0, n-type

Z2T real
array

10*0.0 position (from top surface) of net 
peak doping cone in Kth segment(/<m)

XJ2T0P real
array

10*0.0 junction depth in Kth segment (/un)

- DAP2D - May 28, 1988 -
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Nam elist D 0P E 2B

Parameter Type Default Description

D2XB
P2B0T
D2B0T
Z2B
XJ2BOT

similar to NAMELIST DOPE2T

Namelist D0PE2L

■

Parameter Type Default Description

D2XL
P2LEF
D2LEF
Z2L
XJ2LEF

! similar to NAMELIST D0PE2T

- DAP2D - May 28, 1988 -
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N am elist D 0P E 2R

Parameter Type Default Description

D2XR
P2RIT
D2RIT
Z2R
XJ2RIT

similar to NAMELIST D0PE2T

Namelist D0PE3T

Parameter Type Default Description

D0PG3
D3XT
P3TOP
D3TOP
Z3T
XJ3T0P

similar to NAMELIST D0PE2T

- DAP 2D - M ay 28, 1988 -
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Nam elist D 0P E 3B

Parameter Type Default Description

D3XB
P3B0T
D3B0T
Z3B
XJ3B0T

similar to NAMELIST D0PE2T

Namelist D0PE3L

Parameter Type Default Description

D3XL
P3LEF
D3LEF
Z3L
XJ3LEF

similar to NAMELIST D0PE2T

- DAP 2D - May 28, 1988 -
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N am elist D 0P E 3R

Parameter Type Default Description

D3XR
P3R1T
D3RIT
Z3R
XJ3RIT

similar to NAMELIST DOPE2T

Namelist XMESH

Parameter Type Default Description

NX real #  of nodes in this segment

XX real position of this segment (//m)

Namelist YMESH

Parameter Type Default Description

NY ■: ' ■ real V . #  of nodes in this segment

YY real • position of this segment (jum)

DAP2D - May 28, 1988 -
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DAP 2D QUICK REFERENCE GUIDE

The I)AP2D input deck consists of a comment card followed 
NAMELISTS, as below.

COMMENT CARD 
&PROBLM &end 
& NEWTON &end 
&RECOMB &end 
&GENRAT &end 
&MOBLTY &end 
&BC &end 
&TABLES &end 
&option &end

The parameters and their default values are listed for each NAMELIST 
lowing tables.

- DAP2D - May 28, 1988 -

by eight

the fol-
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Namelist PROBLM

Parameter Type Default Description

NUM2D integer .- I  V-. run number of this run
if <0, NUM2D is set automatically

V ; ■■ using data on tapelO

INFO integer 3 --0  for minimum output 
— 5 for maximum output

TAPE logical .FALSE, store results on tape

- DAP2D - M ay 28, 1988 -
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N am elist NEW TO N

Parameter Type Default Description

ITMAX integer 100 max number of Newton iterations

DELTST real IxlO-3
I

maximum allowed change in 
potential for convergence (kT)

IDVRG integer 5 max #  of iterations for which max 
change in potential may increase 
before divergence is presumed

MTEST real 0.0 if max correction (in kT/q)
is <  MTEST, use previous Jacobi
matrix (may save CPU time)

MTMX integer 3 if if- of iterations after MTEST 
satisfied exceeds MTMX, 
recompute Jacobi matrix

NDAMP integer I selects damping for Newton’s 
method
=  1 for method of Brown & Lindsay 
=  2 for method of Rose & Fitchner 
=  3 for combination of I & 2

REDUCE real 2. reduction factor used if 
NDAMP =  2 or 3

KMAX integer 5 maximum number of reductions 
if NDAMP =  2 or 3

LTEST real IxlO50 local convergence test of F =  0

GTEST real IxlO50 global convergence test of F =  0

- DAP 2D - M ay 28, 1988 -



N am elist RECOM B

Parameter Type Default Description

TAUN real IxlO-4 SRH electron lifetime (sec) 
actual lifetime is 
rn =  TAUN / ( I +D OP /N C) 
where DOP is the total 
impurity concentration

TAUP real IxlO-4 SRH hole lifetime (sec) 
actual lifetime is 
tv =  TAUP /(l+DOP /NC) 
where DOP is the total 
impurity concentration

NC real IxlO50 cut-off for impurity 
dependent SRH lifetime 
(cm-3) -v V s :

ET real 0.0 trap level w.r.t. intrinsic 
level (eV)

AN real 2.8xl0-31 electron Auger coefficient 
(cm6 /sec)

AP real 9.9xl0-32 hole Auger coefficient 
(cm6/sec)

- DAP2D - M ay 28, 1988 -
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N am elist MOBLTY

Parameter Type Default Description

MODEL

:

char ARORA-CCS sets mobility model 
choices-

CT (Caughey-Thomas) 
CT-CCS (with carrier- 
carrier scattering) 

ARORA 
ARORA-CCS

- DAP 2D - M ay 28, 1988 -



N am elist BC

Parameter Type Default Description

SNTOP real 0.0 electron surface recombination

SNBOT real 0.0 velocities along top, bottom

SNLEF real 0.0 left, and right boundaries

SNRIT real 0.0 (cm/sec)

SPTOP real 0.0 hole surface recombination

SPBOT real 0.0 velocities along top, bottom

SPLEF real 0.0 left, and right boundaries

SPRIT real 0.0 (cm/sec)

IDEAL logical .TRUE. if .TRUE., assume ideal ohmic

' ' contacts

if IDEAL=.FALSE.,

SPP real IxlQ7 effective hole recombination
A' ; . -  : / velocity at p-contact (cm/sec)

SNP real ■•Q.99X107 effective electron recombination
=. - ■ '•; ; : velocity at p-contact (cm/sec)

SNN real IxlO7 effective electron recombination
Vi/' velocity at n-contact (cm/sec)

SPN real 0.99xl07 effective hole recombination
' /■■■ ' . ■■ velocity at n-contact (cm/sec)

ETS real 0.0 surface state trap level
. • . ■■

: '■ ' : ■■ w.r.t. intrinsic level (eV)

QSSTOP real 0.0 fixed surface charge densities

QSSBOT real 0.0 along top, bottom, left, and

QSSLEF real 0.0 right boundaries (cm-2)

QSSRlT real■'/ . ’ - . /; 0.0 (usually set in EQSCAP2)

- DAP2D - May 28, 1988 -
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N am elist TABLES

Parameter Type Default Description

XLINE() real print table of data for x =XLINE(i) 
(/mi) ( i^  10)

YL1NE() real print table of data for y =  YLlNE(i) 
(/mi) ( i^  10)

VEESO
; . . ' ■
i ;

real ■ applied voltage for which tables are 
to be printed. =101. for Vmp 
and =102. for Voc

' . \ (V) ( ^  25 voltages)

Namelist O PtO N l

Parameter Type Default Description

VSTART real 0.0 start voltage (V)

VSTOP real 0.7 stop voltage (V)
• Y- • -

DV real 0.1 voltage increment (V)

v f i) '
!■ ' ■ '

real 101. applied voltage array (V) 
i ^  20

JKQO logical .FALSE. if .TRUE., use J=O initial guess 
(first voltage only)

- DAP2D - May 28, 1988 -
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N am elist 0 P T 0 N 5

Parameter Type Default Description

VBE real none applied voltage 
on base-emitter(V)

VCE real none applied voltage on 
collector-emitter(V)

DVBE real 0.05 voltage increment on 
base-emitter(V)

DVCE real 0.5 voltage increment on 
collector-emitter(V)

XAI real none x-position of 
subdomain A (see Fig. 4)

XBI real none x-position of 
subdomain B (see Fig. 4)

YA real none y-position of 
subdomain A (see Fig. 4)

YB real none y-position of 
subdomain B (see Fig. 4)

DELJB real 1.0x10“5 A/cm voltage increment 
becomes DEL JB/JB when 
high injection is reached

- DAP 2D - M ay 28, 1988 -
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Files used by EQDAP 2
■ ; . _ - • . . / . 4IO-J 'i I '>'■ '■? j\ ■ ’■ • - t ' ' '.  • •'

The files used by EQDAP2 are listed below.
TAPEl - doping profile, see next section.
TAPE2 - doping profile, see next section.
TAPE3 - doping profile, see next section.
TAPE4 - doping profile, see next section. ’ ‘ ;
TAPES - standard input 
TAPES - standard output 
TAPE8 - equilibrium results
TAPE9 - summary file - .
TAPElO - contains current run number
T A PE ll- doping profile, see next section. -
TAPE12 - doping profile, see next section. '
TAPE13 - doping profile, see next section. ;
TAPE14- doping profile, see next section. .

User Supplied Doping Profiles

The user supplied doping profiles must have the following format.

1) The first line is a comment line in A80 format.
2) The second line describes the profiles data. It is a character string in left 

justified A8 format. If the string == NET, then the profile data is treated as 
containing net impurity information and the last data point is assumed to be a 
background doping. This background level is subtracted from the data before 
it is used by EQDAP2. Otherwise, the data is used as is. P-type d°Pants are 
input as negative values while n-type dopants are input as positive values.

3) The remaining lines contain the relative position of the dopant from the sur
face (pm) and the dopant density at that position (cm-3) in 2E16.0 format. 
The last line must contain -1.0 for the relative position.

A sample file is shown on the following page. : :
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Sam ple User Supplied Doping Profile

arsenic deposition emitter and collector 
actual

Q.OQQe+jDO : 0.328e+20
Qi4§5 -̂.(|3 ■ Q.352e+20-
0 J09e-O3 . 0.363e-f2p
0.1306-02 O.304e+20
0.182e-02 0.359e+20
0.227e-02 0.351e+20"

. O.273e-02 0.3406+20
0.318e-02 0.330e+20
0.304e-O2 . 0.320e+20
0.409e-02 0.311e+2p
0.455e-02 0.304e+20
0.500e-02 0.298e+20
0.545.6-02 0.293e+2O
O.591e-02 0.2906+20
0.6306-02 ■ O.286e+20
0.682e-O2 0.283e+20
0.727e-02 ' Q.280e+2p .
0.773e-02 0.277e+20 ..
0.818e-02 0.273e+20
0.864e-02. 0.269e+20 •
0.909e-02 . 0.203e+20 :
0.954e-02 0.2576+20
o.iooe-oi p.25Qe+20
0.1056-01' 0.242e+20
0 . 1 0 9 e - O l 0 . 2 3 4 e + 2 0  
.0.1146-01 0.224e+2Q
0.1186-01 ■ 0.2146+20
0.123e-01... p.204e+2p
0.127e-01 . _0.194e+20 ■
0.132e-01 0.184e+20

. 0.1306-01 0.17 3e+20 •.
0.141e-01 0.163e+20 .
0.145e-01 0.153e+20
0.ISOe-Ol ■ 0.144e+20 
0ol55e-01 0.135e+20
0.159e-01 0.1206+20
0.104e-01 0 .118e+20
O.108e-Ol 0.1116+20
0.173e-01 0.104e+20
0.1776-01 0.972e+19
0.1826-01 0.91 le+19
0.1806-01 .- 0.854e+19
0.191e-01 '. 0.801e+19
0.195e-01 0.752e+19
0.2006-01 0.7006+19
0.205e-01 0.002e+19 ■

■ 0.209e-01 0.621e+19-
0.2146-01 0.582e+19
0.2186-01 0.545e+19
O.223e-01 O.SlOe+19:

. 0.227.6-01 0.477e+19
■ 0.232e-01- 0.445e+19

0.2306-01 0.414e+19
0.241'e-Ol 0.385e+19
0.245e-01 ■ p.357e+19
0.250e-01 0.330e+19
0.2556-01 0.3p5e+19
0.259.6-01 0.281e+19
0,204e-01 0.2586+19
0.20.8e-Ol . 0.237e+19
0.273e-01 0.218e+19
0.2776-01 0.199e+19
0.2826-01 0,183e+19
0.2806-01 G.107e+19
0.291e-01 - 0.153e+19
0.295e-01 0.140e+19
0.300e-01 0.128e+19
0.3056-01 0.117e+19
0.309e-01 0.1O8e+19
0.314e-01 O.980e+18
0.318e-01 0.905e+18
O.323e-01 ■ 0.831e+18 ■'
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p .327e-o i 
0.332e-01 
0.336e-01 
0.341e-01 
0.345e-01 
0.350e-01 
0.355e-01 
0.359e-01 
p.364e-01 
0.368e-01 
0.373e-01 0.377e-01 
p.382e-p l 
0.386e-01 
0.391e-01 
■0.3956-01 
-0.450e-01 

# e o r  ,

0 .764e+18 
0 .701e+18 
Q.644e+18 
0 .590e+18 
0 .540e+18 
0 .493e+18 
0 .448e+18 
0 .406e+18 
0 .366e+18 
0 .329e+18 
0 .293e+18 
0.2596+18 
0 .227e+18 
0 .197c 118 
0 .169e+18  
0.144c f 18 
-0 .116e+16

Files Used by DAP 2D

The files used by DAP2D are listed below. 
TAPE2 - spectrum file, see next section. 
TAPE3 - initial guess file 
TAPE4 - nonequilibrium results 
TAPE5 - standard input 
TAPE6 - standard output 
TAPE9 - summary file 
TAPElO - contains current run number 
TAPE15 - temporary file
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APPENDIX C 

Sample Input Deck

resou rce,jca t= s3 .
attach ,eqdap77,user=  252430.
a ttach ,runno,u se r =  2 52430, access= rw am .
m flink(em it,st= lm 3,dd = c6,jcs= "pfiles(get,em it)" ).
mflink(base,s t = Im 3,dd=c6,jcs="pfiles(get,base)").
eqdap77,base, ta p e l =  base,em it,tap e2= em it.
attach,dap77,user = 2  52430,a ccess= rx .
m flink(sum m 2d,st=leg,dd==c8,jcs="*"

user egley , host ed.ecn.purdue.edu","get dap2d/pcgpak/sum m2d") 
req u est,n ew d ata /256 ,rt= w . 
d ap 77,data ,tap e3=  data, 
summary, 
in d ex ,lo = d . 
exit.
com m ent.run not stored on m agnetic tape! 
files.
summary.
index>lo = d .
#eor
spreading resistance run
&defpro te m p = 2 8 .,n x f= 6 9 ,n y f= 4 8 ,b g n = ’sb ’,
y m a x = 6 .,x m a x =  6 2 .,d o p b lk = 8 .4 e l4 ,d e lts t=  1 .0e-2 ,fit=  ’linfit’&end
&topbnd to p c (l)= 3 ,to p c (2 )= 0 ,to p c (3 )= 2 ,to p c (4 )= 0 ,to p c (5 )= 5 ,
x t( l)= 4 .,x t(2 )= 3 0 .,x t(3 )= 3 8 .,x t(4 )= 5 8 .,x t(5 )= 6 2 .& e n d
&botbnd qssbot=0.0& end
&lefbnd qsslef=0.0& end
&ritbnd q ssr it=  O.O&end
&dope2t d o p g 2 = .tr u e .,p 2 to p (2 )= -l, 
d 2 x t(l)= 1 9 .,d 2 x t(2 )= 6 2 .& en d  
&dope2b d 2 x b =  l.OelO&end 
&dope2l d 2x l= 1 .0e l0& en d  
&dope2r d 2xr= 1 .0e!0& en d
&dope3t d o p g 3 = .tru e .,p 3 to p (l)= -2 ,p 3 to p (3 )= -2 , 
d 3 x t(l)= 9 .,d 3 x t(2 )= 5 3 .,d 3 x t(3 )= 6 2 .& en d  
&dope3b d 3xb = I.0e!0& en d



Mdope3l d 3 x l=  l.OelOMend 
Mdope3r d 3 x r =  l.OelOMend 
&xmesh n x = 4 ,x x = 3 .9 & en d  
&xmesh n x = l,x x = 4 .1 & e n d  
Mxmesh n x = l,x x = 6 .5 5 & e n d  
fexmesh n x = l ,x x — 9.Mend 
Mxmesh n x = I ,xx=9«024M end  
&xmesh n x= 2 ,xx= 9 .04625M en d  
Mxmesh n x = 2 ,x x — 9.05Mend 
Mxmesh n x = l,x x = 9 .0 7 M e n d  
Mxmesh n x = i,x x = 9 .0 9 2 5 M en d  
Mxmesh n x = l >xx=9.208M end  
&xmesh n x =  2 ,x x =  16.&end 
&xmesh n x = l,x x = 1 6 .1 7 5 M e n d  
Mxmesh n x = 4 ,xx= 16 .47M en d  
Mxmesh n x = 2 ,xx= 16 .54M en d  
Mxmesh n x = 2 ,x x = l6 .6 2 M e n d  
&xmesh n x = 2 ,x x = 1 6 .6 9 & en d  
&xmesh n x = 2 ,x x — 16.7625&end 
Mxmesih n x = 2 ,xx= 17 .35M en d  
MXmesh r iX = l,xx= 17 .58M en d  
M m e sh  h x= l,xx= 17*8M en d  
Mxhriesh h x = ljX x =  21.7Mend 
Mxmesh n x = 2 ,x x = 2 9 .9 M en d  
&xmesh nx===l,xx=30.1&end  
&xmesh n x = 3 ,x x = 3 7 .9 & en d  
M m esh  n x = l,x x = 3 8 ,lM e n d  
M m esh  rix— 3,xx=52.M end  
Mxmesh n x =  I ,xx= 62 .9 lM en d  
M m esh  n X = l,xx= 52 .915M en d  
Mxmesh n X = l,xx= 52 .92M en d  
M m esh  n x= l,X x= 52 ,9284M en d  
&xmesh nx==l,xx— 52.93c&end 
M m esh  n x = l ,x X =  52.9367Mend 
Mxmesh n x =  l ,x x =  52.94336Mend 
Mxmesh n x =  6 ,x x =  52.965625Mend 
Mxmesh n x = 2 ,xx= 52 .97M en d  
Mxmesh n x = l,x x = 5 2 .9 9 M e n d  
Mxmesh n x = l,x x = 5 3 .2 M e n d  
Mxmesh n x = I ,X X = 53.5Mend
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Axmesh n x = l,x x = 5 7 .9 A e n d  
Axmesh n x = l ,x x = 5 8 .lA e n d  
Axrhesh n x = 3 ,x x = 6 2 .A e n d  
Aymesh n y = 4 ,y y =  4.0 Aend 
Aymesh n y =  4,y y =  4.375Aend 
Ayrriesh n y =  2,y y =  4.5Aend 
Aymesh n y= 3 ,yy= 4 .625A erid  
Aymesh n y = 2 ,y y = 4 .6 8 7 5 A en d  
Aymesh n y = 2 ,y y = 4 .7 5 A e n d  
Aymesh n y =  I ,y y =  5.0Aend 
Ayrriesh n y =  I ,y y =  5.5Aend 
Ayrriesh rty=  3,y y = 5 .6Aend 
Aymesh n y = l,y y = 5 .7 A e n d  
Aymesh n y =  3,y y =  5.8Aend 
Aymesh n y = l,y y = 5 .8 2 7 A e n d  
Aymesh n y =  2,y y =  5.8575Aend 
Aymesh n y =  I ,y y =  5.875Aend 
Ayniesh n y =  2,y y =  5.9Aend 
Aymesh n y = 4 ,y y = 5 .9 4 A e n d  
Aymesh n y = i,y y = 5 .9 5 lA e n d  
Aymesh n y =  3,y y =  5.962Aehd 
Aymesh n y = 2 ,y y = 5 .9 7 3 A e n d  
Ayrriesh n y =  5,y y =  6.Aend 

#ebr
spreading resistance run
Aproblm ta p e =  .fa lse .,in fo = 5,ivgss=O A end
Anewton d e l t s t = .0001,n d am p =  I ,itm ax= 40A en d
Areeomb ta u p = l.e -6 ,ta u n =  I .e -6 ,n c = 7.IelSA end
A gen ra tigen = M ark jAend
Am oblty m o d e l=  Jarora-ccSJAend
Abe id ea l= .fa lse .,s p n = 0.0Aend
Atables x line(l)^ 8 .0 ,x lirie(2)= 42 .,x lin e(3)= 70 .,y lin e(l)= 0 .,y line(2)= == 5.5 , 
y lih e (3 )= 6.00,v e e s ( l ) = 0.0 Aend

AoptonB v b e = .66,d v b e =  0.05,v c e =  2.6,d v c e =  0.5,x a i= 2 2 .,x b i=  52., 
y b = 5 .9 2 ,y a = 5 .8 7 5 ,d e ljb = l.e -4 A e n d
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Sample Run

0 4 . 2 1 . 1 4  T A P S H I S T  JJ SD JD T  . 2 5 2 4 3 0  F U T U S S  . 7 8 2  U U S S P
0 4 . 2 1 . 1 6  *'* A n e w  F T N 2 0 0  c o m p i l e r  a n d  r u n - t i m e  h a v e  b e e n  i n s t a l l e d .  R e p o r t
0 4 . 2 1 . 1 6  ■** a n y  p r o b l e m s  t o  PUCC U s e r  S e r v i c e s .
0 4 . 2 1 . 1 8  R E SO U R CE . J C A T = S 5 , T L =  2 0 0 0  , L P = 5 5 . .
0 4 . 2 1 . 1 8  A T T A C H , E Q D A P 7 7 . U S E R - 2 5 2 4 3 0 .
0 4 . 2 1 . 2 1  A T T A C H , R U N N O , U S E R = 2 5 2 4 3 0 , A C C E S S = R W A M .
0 4 . 2 1 . 2 4  M F L I N X ( E M I T , S T ss 1 2 4 3 , D D = C 6 ,  J C S * " * * * * * * * * ............. + ♦ * " ) .
0 4 . 2 1 . 3 4  M F L I N K ( B A S E , 6 T = L M 3 . D D = C 6 4J C S = ” t * * * * * * * * * . * * * * * + "  ) .
0 4 . 2 1 . 4 5  E Q D A P 7 7 , B A S E , T A P E 1= B A S E , E M I T , T A P E 2 = E M I T .
0 4 . 2 3 . 0 4  STO P
0 4 . 2 3 . 0 4  R ET U RN ,S U M M 2D .
0 4 . 2 3 . 0 6  W Q 5 R E T U R N . 1 4 0 2  F I L E  SUMM2D DOES NOT E X I S T
0 4 . 2 3 . 0 6  RETURN. CODE = 4 ;
0 4 . 2 3 . 0 6  A T T A C H . D A P 7 7 , U S E R = 2 5 2 4 3 0 , A C C E S S = R X .
0 4 . 2 3 . 0 8  A T T A CH ,S U M M 2D , U S E R = 2 5 2 4 3 0 , ACCESS=RWM AX.
0 4 . 2 3 . 0 9  R E Q U E S T , N E W D A T A / 2 5 6 , R T = W .
0 4 . 2 3 . 1 1  D A P 7 7 , D A T A , T A P E 3 = D A T A ...
Q 6 . 2 2 . 2 3  S T O P  .
0 6 . 2 2 . 2 4  M F L iN K iN E W D A T A , S T = L M 3 , D D = U U , J C S = " * ♦
Og 2 2 . 2 4  " ♦ * ♦ ♦ * ♦ * ♦ * " t
0 6 . 2 2 . 2 4  " ♦ ♦ ♦ ♦ ♦ ♦ * ♦ " ) ’
0 6 . 2 7 . 1 9  6 0 - B I T  WORD COUNT -  4 1 0 2 3 8  .
0 6 . 2 7 . 2 1  M F L l N K ( S U M M 2 D , S T = L M 3 , D D = C 6 , J C S = " * * * * * — * * * * ♦ ♦ * ♦ * * " )
0 6 . 2 7 . 2 9  2 4 1  L I N E S  T R A N SFE RR E D
0 6 . 2 7 . 3 0  P E B M i T , SUMM2D, U S E R = O 3 0 2 1 0 , AC CESS=RW MA X.

0 9 / 2 2 / 8 7

0 6 . 2 7 . 3 1  Us e r  0 3 0210  h a s  r w m a x

0 6 . 2 7 . 3 1  SUMMARY.
0 6 . 2 7 . 3 1  U SE R  C PU  T I M E  ( S E C )  . 1 4 4 8 . 0 9 8
0 6 . 2 7 . 3 1  SYSTEM CPU  T I M E  ( S E C )  . 2 . 8 5 8
0 6 . 2 7 . 3 1  SM PG E X P L I C I T  A C C E S S E S  2 1 7
0 6 . 2 7 . 3 1  SM PG I M P L I C I T  A C C E S S E S  11
0 6 . 2 7 . 3 1  NE T SMALL PAGE F A U L T S  9 4
0 6 . 2 7 . 3 1  LG PG  I M P L I C I T  A C C E S S E S  3 0
0 6 . 2 7 . 3 1 , NE T LARGE PAGE F A U L T S  3
0 6 . 2 7 . 3 1  BLOCKS O F  E X P L I C I T  I / O  , 2 2 3 6
0 6 . 2 7 . 3 1  I M P L I C I T  BLOCKS WRITTE^f '  1 1 7 1 2
0 6 . 2 7 . 3 1  TOTA L
0 6 . 2 7 . 3 1  I N D E X , L O = D .
0 6 . 2 7 . 5 5  S T O P
0 6 . 2 7 . 5 5
0 6 . 2 7 . 5 5  A P PR O X IM A T E  R ES O U RCE  U T I L I Z A T I O N
0 6 . 2 7 . 5 5  — — ------------ —  ---------- ------------- ----------------
0 6 . 2 7 . 5 5  U S E R  C P U  T I M E  ( S E C )  1 4 5 0 .
0 6 . 2 7 . 5 5  SYSTEM CPU  T I M E  ( S E C )  3 .
0 6 . 2 7 . 5 5  SM PG E X P L I C I T  A C C E S S E S  2 2 1
0 6 . 2 7 . 5 5  SM PG  I M P L I C I T  A C C E S S E S  11
0 6 . 2 7 . 5 5  NE T SMALL PA G E  F A U L T S  9 9
0 6 . 2 7 . 5 5  LG PG I M P L I C I T  A C C E S S E S  3 0
0 6 . 2 7 . 5 5  NE T LARGE PAGE F A U LT S 3
0 6 . 2 7 . 5 5  BLOCKS OF  E X P L I C I T  I / O -  2 2 4 6
0 6 . 2 7 . 5 5  I m p l i c i t  b l o c k s  w r i t t e n  11712
0 6 . 2 7 . 5 5  TOT A L
0 6 . 2 7 . 5 5  T OT A L C OS T E S T I M A T E
0 6 . 2 7 . 5 5  $ $C OM PL ET E $ $QQQ

A C C E SS  TO F I L E  SUMM2D

1 4 4 8 . 0 9 8  SBU 
2 . 8 5 8 .  SBU 
6 . 0 7 6  SBU 
0 . 3 0 8  SBU 
4 . 1 3 6  SBU 
0 . 8 4 0  SBU 
0 . 4 6 8  SBU 
2 . 2 3 6  SBU

SS

1 0 5
2 9 3

1 4 5 0 . 1 0 5  SBU 
3 . 2 9 3  SBU 
6 . 1 8 8  SBU 
0 . 3 0 8  SBU 
4 . 3 5 6  SBU 
0 . 8 4 0  SBU 
0 . 4 6 8  SBU 
2 . 2 4 6  SBU 

1 1 . 7 1 2  SBU 
1 4 7 9 . 5 1 5  SBU 

* 2 1 4 . 5 3

# e o r

MMMMMMMMMMMM
Mmmmmmmmmmmm
MMMMMMMMMMMM

. I N P U T  PARAMETERS

&DEFPRO
TEMP = 2 8 . 0 0 0 0 0 0 0 0 0 0 0 0  
NXF = 6 9  
NYF = 4 8
XMAX = 6 2 . 0 0 0 0 0 0 0 0 0 0 0 0
YMAX = 6 . 0 0 0 0 0 0 0 0 0 0 0 0 0
BGN = ' S B  ‘ -
DOPBIJC = 8 . 4 0 0 0 0 0 0 0 0 0 0 0 0 E + 0 0 1 4
D E L T S T  = 0 . 0 1 0 0 0 0 0 0 0 0 0 0 0 0
SOLAR = F
PLOTDO = F
IN D E X  = F 
ITMAX = 5 0 0
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F I T  = 
SlEND

' L I N F I T '

&TOPBNDo o q o o o o o o o o o o  3 0 ; 0 0 6 0 0 0 0 0 0 0 0 0  3 8 . 0 0 0 0 0 0 0 0 0 0 0 0  5 8 . 0 0 0 0 0 0 0 0 0 0 0 0  6 2 . 0 0 0 0 0 0 0 0 0 0 0 0  1 0 0 0 0 0 0 0 0 0 0 . 0 0 0  1 0 0 0 0 0 0 0 0 0 0 . 0 0 0  1 0 0 0 0 0 0 0 0 0 0 . 0 0 0

1 0 0 0 0 0 0 0 0 0 0 .0 0 0  10000 .0 0 0 0 0 0 . 0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0

XT
1 0 0 0 0 0 0 0 0 0 0 .0 0 0

D X T =  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 . 0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 . 0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0
1 0 0 0 0 0 0 0 0 0 0 .0 0 0  •

DTOP = 6 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 .0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0

^ T O P 0 = 0 0 ?0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 6 0 0 6 0 6 0 6 0 0 0 0  0 .0 0 0 0 0 6 0 0 0 0 0 0 0  O . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 .0 0 0 0 0 0 0 0 0 0 0 0 0  

I t ^ C K O O O C ^  0.6000000000000 0.0000000000000 0.0000000000000 0 .0000000000000 .0 .0000000000000  0.6000000000000
0.0000000000000  0.0000000000000  'i

Q S ST O P  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
TOP C = 3 6  2 0  5 0 0 0 0 0  
SEND

5.

^ 0 0 0 0 0 0 0 0 0 . 0 0 0  1 0 0 0 0 0 0 0 0 6 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 . 0 0 0 . 1 0 0 0 0 0 0 0 0 0 6 .0 0 6  1 0 0 0 0 0 0 0 0 0 0 .0 6 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 6 0 0 . 0 0 0 :

Dx b0 = ° ioooo6 ooooo. ooo 1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 6 0 0 0 0 6 0 0 0 .0 0 0
10000000000.000

d b q t  = 0 . 0 0 0 0 0 0 0 0 0 0 6 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 , 0 0 0 0 0 0 0 0 0 0 0 0 0  0 .0 0 6 0 0 0 0 0 0 0 0 0 6  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 . ,0000000000000  0 .0 0 0 0 0 0 0 0 0 0 0 0 0

XJBOT̂ ChOQĈ  0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
Z B ^ = ° o ? o 0 0 0 0 6 0 0 0 0 0 0 0 ^ 0 ^0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 .0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 .0 0 0 0 0 0 0 0 0 0 0 0 0  0 .0 0 0 0 0 0 0 0 0 0 0 0 0  
0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0
Q SSB OT  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
BOTC = 0 0 0 0 0 0 0 0 0 0  
SlEND

x l ^ ^ b ^ o 000 .0 0 0 0 0 0 . 0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0

DXL°=0<1 0 0 0 0 6 0 0 0 0 0 . OOO 1 0 0 0 0 0 0 0 0 0 0 . 0 0 0 , 1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  1 0 0 0 0 0 0 0 0 0 0 .0 0 0  . 1 0 0 0 0 0 0 0 0 0 0 .0 0 0  
10000000000.060

D L E F  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  o .6 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 6 0 0 0 0 0 0 0  o . 0 0 0 6 0 0 0 0 0 0 0 0 0  0 . 6 0 0 0 0 0 0 0 0 0 0 0 0  0 . 0 0 0 0 0 6 0 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 .0 0 0 0 0 0 0 0 0 0 0 0 0  
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1 NXD= 4  XD= 3 . 9 0 0 0
2 NXD= 1 XD= 4 . 1 0 0 0
3. NXD= 1 XD= 6 . 5 5 0 0
4  NXD= 1 XD= 9 . 0 0 0 0
5 NXD= 1 XD= 9 . 0 2 4 0
6  NXD= 2 XD= 9 . 0 4 6 2
7  NXD= 2 XD= 9 . 0 5 0 0
8  NXD= 1 XD= 9 . 0 7 0 0
9  NXD= 1 XD= 9 . 0 9 2 5

10 NXD= 1 XD= 9 . 2 0 8 0
11 NXD= 2  XD= 1 6 . 0 0 0 0
1 2  NXD= 1 XD= 1 6 . 1 7 5 0
13 NXD= 4  XD= • 1 6 . 4 7 0 0
1 4  NXD= 2  XD= 1 6 . 5 4 0 0
1 5  N X D = ' 2 XD= 1 6 . 6 2 0 0
1 6  NXD= 2 XD= 1 6 . 6 9 0 0
1 7  NXD= 2 XD= 1 6 . 7 6 2 5
1 8  NXD= 2  XD= 1 7 . 3 5 0 0
1 9  NXD= 1 XD= 1 7 . 5 8 0 0
2 0  NXD= 1 XD= 1 7 . 8 0 0 0
2 1  NXD= 1 XD= 2 1 . 7 0 0 0
2 2  NXD= 2  XD= 2 9 . 9 0 0 0
2 3  NXD= . 1 XD= 3 0 . 1 0 0 0
2 4  NXD= 3 XD= 3 7 . 9 0 0 0
2 5  NXD= 1 XD= 3 8 . 1 0 0 0
2 6  NXD= 3 XD= 5 2 . 0 0 0 0
2 7  NXD= 1 XD= 5 2 . 9 1 0 0
2 8  NXD= 1 XD= 5 2 . 9 1 5 0
2 9  NXD= 1 XD= 5 2 . 9 2 0 0
3 0  NXD= 1 XD= 5 2 . 9 2 6 4
3 1  NXD= 1 XD= 5 2 . 9 3 0 0
3 2  NXD= 1 XD= 5 2 . 9 3 6 7
3 3  NXD= 1 XD= 5 2 . 9 4 3 4
3 4  NXD= 6  XD= 5 2 . 9 6 5 6
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3 5  NXD=
3 6  NXD=
3 7  NXD=
3 8  NXD=
3 9  NXD=
4 0  NXD=
4 1  NXD=

1 NYD=
2 NYD=
3 NYD=
4  NYD=
5 NYD=
6 NYD=
7 NYD=

■ 8 NYD=
9 NYD=

10 NYD=
11 NYD=
12  NYD= 

. 1 3  NYD=
14 NYD=
1 5  NYD=
1 6  NYD= 

. 17, NYD=
18 NYD=
19 NYD=
2 0  NYD=

N X F I R S =

2  XD= 5 2 . 9 7 0 0
1 XD= 5 2 . 9 9 0 0
1 XD= 5 3 . 2 0 0 0
1 XD= 5 3 . 5 0 0 0
1 XD= 5 7 . 9 0 0 0
1 XD= 5 8 . 1 0 0 0
3 XD= 6 2 . 0 0 0 0
4  YD= 4 . 0 0 0 0
4  YD= 4 . 3 7 5 0
2 YD= 4 . 5 0 0 0
3 YD= 4 . 6 2 5 0
2  YD=. 4 . 6 8 7 5
2  YD= 4 . 7 5 0 0
1 .YD= - 5 . 0 0 0 0
1 YD= 5 . 5 0 0 0
3 YD= 5 . 6 0 0 0
1 YD= 5 . 7 0 0 0
3 YD= 5 . 8 0 0 0
1 YD= 5 . 8 2 7 0
2 YD= 5 . 8 5 7 5
1 YD= 5 . 8 7 5 0
2  YD= 5 . 9 0 0 0
4  YD= 5 . 9 4 0 0
1 YD= 5 . 9 5 1 0
3 YD= 5 . 9 6 2 0
2 YD= 5 . 9 7 3 0
5 YD= 6 . 0 0 0 0

6 9 N Y F I R S = 4 8

+ *** -» * * * « *  + *«

* * * *  EN TER  MESH2
1 X = 0 . 0 0 0 0 0 0 E + 0 0  HX = 0 . 9 7 5 0 0 0 E - 0 4
2 X = 0 . 9 7 5 0 0 0 E - 0 4  HX = 0 . 9 7 5 0 0 0 E - 0 4
3 X = 0 . 1 9 5 0 0 0 E - 0 3  HX = 0 . 9 7 5 0 0 0 E - 0 4
4  X = 0 . 2 9 2 5 0 O E - 0 3  HX = 0 . 9 7 5 0 0 0 E - 0 4
5 X = 0 . 3 9 0 0 0 0 E - 0 3  HX = 0 . 9 7 5 0 0 0 E - 0 4
6 X = - 0 .  4 1 0 0 0 0 E - 0 3  HX = 0 . 2 0 0 0 0 0 E - 0 4
7 X = 0 . 6 5 5 0 0 0 E - 0 3  HX = 0 . 2 4 5 0 0 0 E - 0 3
8  X = ■ 0 . 9 0 0 0 0 0 E - 0 3  HX = 0 : 2 4 5 0 0 0 E - 0 3
9 X = 0 . 9 0 2 4 0 O E - O 3 -HX = 0 . 2 4 0 0 0 0 E - 0 5

10 X = 0 . 9 0 3 5 1 2 E - 0 3  HX = 0 . 1 1 1 2 5 0 E - 0 5
11 X = 0 . 9 0 4 6 2 5 E - 0 3  HX = 0 . 1 1 1 2 5 0 E - 0 5
12  X = 0 . 9 0 4 8 1 2 E - 0 3  HX = 0 . 1 8 7 5 0 0 E - 0 6
13 X = 0 . 9 0 5 0 0 0 E - 0 3  HX = 0 . 1 8 7 5 0 0 E - 0 6
14 X = 0 . 9 0 7 0 0 0 E - 0 3  HX = 0 . 2 0 0 0 0 0 E - 0 5
15  X = 0 ; ; 9 0 9 2 5 0 E - 0 3  HX = 0 . 2 2 5 0 0 0 E - 0 5
16  X = 0 : 9 2 0 8 0 0 E - 0 3  HX = 0 . 1 1 5 5 0 0 E - 0 4
17 X =  0 . 1 2 6 0 4 0 E - 0 2  HX = 0 . 3 3 9 6 0 0 E - 0 3
18 X = O'. 1 6 0 0 0 O E - 0 2  HX = 0 . 3 3 9 6 0 0 E - 0 3
19 X = 0 . 1 6 1 7 5 Q E - 0 2  HX = 0 . 1 7 5 0 0 0 E - 0 4
2 0  X = 0 . 1 6 2 4 8 7 E - 0 2  HX = 0 . 7 3 7 5 0 0 E - 0 5
21  X = 0 . 1 6 3 2 2 5 E - 0 2  HX = 0 . 7 3 7 5 0 0 E - 0 5
2 2  X = O-. 1 6 3 9 6 2 E - 0 2  HX = 0 . 7 3 7 5 0 0 E - 0 5
2 3  X = 0 . 1 6 4 7 0 0 E - 0 2  HX = 0 . 7 3 7 5 0 0 E - 0 5
2 4  X = 0 . 1 6 5 0 5 0 E - 0 2  HX = 0 . 3 5 0 0 0 0 E - 0 5
2 5  X = 0 ; 1 6 5 4 0 O E - O 2  HX = 0 . 3 5 0 0 0 0 E - 0 5
2 6  X = 0 . 1 6 5 8 0 0 E - 0 2  HX = . 0 . 4 0 0 0 0 0 E - 0 5
2 7  X = 0 . 1 6 6 2 0 0 E - 0 2  HX = 0 . 4 0 0 0 0 0 E - 0 5
2 8  X = 0 . 1 6 6 5 5 0 E - 0 2  HX = 0 . 3 5 0 0 0 0 E - 0 5
2 9  X = 0 . 1 6 6 9 0 0 E - 0 2  H X =  0 . 3 5 0 0 0 0 E - 0 5
30  X = 0 . 1 6 7 2 6 2 E - 0 2  HX = 0 . 3 6 2 5 0 0 E - 0 5
31  X = 0 . 1 6 7 6 2 5 E - 0 2  HX = 0 . 3 6 2 5 0 0 E - 0 5
3 2  X =  0 . 1 7 0 5 6 2 E - 0 2  HX = O . 2 9 3 7 5 0 E - 0 4
3 3  X = 0 . 1 7 3 5 0 0 E - 0 2  HX = 0 . 2 9 3 7 5 0 E - 0 4
3 4  X = 0 . 1 7 5 8 0 0 E - 0 2  HX = 0 . 2 3 0 0 0 0 E - 0 4
3 5  X = 6 . 1 7 8 0 0 . 0 E - 0 2  HX = 0 . 2 2 0 0 0 0 E - 0 4
3 6  X = O.. 2 1 7 0  O OE -O  2 HX = 0 . 3 9 0 0 0 0 E - 0 3
3 7  X = 0 . 2 5 8 0 0 0 E - 0 2  HX = 0 . 4 1 0 0 0 0 E - 0 3
3 8  X = 0 . 2 9 9 0 0 0 E - 0 2  HX = 0 . 4 1 0 0 0 0 E - 0 3
3 9  X = 0 . 3 0 1 0 0 0 E - 0 2  HX = 0 . 2 0 0 0 0 0 E - 0 4
4 0  X = 0 . 3 2 7 0 0 0 E - 0 2  HX = 0 . 2 6 0 0 0 0 E - 0 3  
.41 X = . 0 . 3 5 3 0 0 0 E - 0 2  HX = 0 . 2 6 0 0 0 0 E - 0 3  
4 2  X = 0 . 3 7 9 0 0 0 E - 0 2  HX = 0 . 2 6 0 0 0 0 E - 0 3

. 4 3  X = 0 . 3 8 1 O O O E- O2  HX = 0 . 2 0 0 0 0 0 E - 0 4
4 4  X = 0 . 4 2 7 3 3 3 E - 0 2  HX = 0 . 4 6 3 3 3 3 E - 0 3
4 5  X = 0 . 4 7 3 6 6 7 E - 0 2  HX = 0 . 4 6 3 3 3 3 E - 0 3
4 6  X = 0 . 5 2 0 0 0 0 E - 0 2  HX = 0 . 4 6 3 3 3 3 E - 0 3
4 7  X = 0 . 5 2 9 1 0 0 E - 0 2  HX = 0 . 9 1 0 0 0 0 E - 0 4
4 8  X = 0 . 5 2 9 1 5 0 E - 0 2  HX = 0 . 5 0 0 0 0 0 E - 0 6
4 9  X = 0 . 5 2 9 2 0 0 E - 0 2  HX = 0 . 5 0 0 0 0 0 E - 0 6
5 0  X = 0 . 5 2 9 2 6 4 E - 0 2  HX = 0 . 6 4 0 0 0 0 E - 0 6  

.5 1 X  = 0 . 5 2 9 3 0 0 E - 0 2  HX = 0 . 3 6 0 0 0 0 E - 0 6
5 2  X = 0 . 5 2 9 3 6 7 E - 0 2  HX = O . 6 7 0 0 0 0 E - 0 6
5 3  X = 0 . 5 2 9 4 3 4 E - 0 2  HX = 0 . 6 6 6 0 0 0 E - 0 6
5 4  X = 0 . 5 2 9 4 7 1 E - 0 2  HX = 0 . 3 . 7 1 0 8 3 E - 0 6
5 5  X = 0 . 5 2 9 5 0 8 E - 0 2  HX = 0 . 3 7 1 0 8 3 E - 0 6
5 6  X = 0 . 5 2 9 5 4 5 E - 0 2  HX = 0 . 3 7 1 0 8 3 E - 0 6
5 7  X = 0 . 5 2 9 5 8 2 E - 0 2  HX = 0 . 3 7 1 0 8 3 E - 0 6
5 8  X = 0 . 5 2 9 6 1 9 E - 0 2  HX = 0 . 3 7 1 0 8 3 E - 0 6
5 9  X = 0 . 5 2 9 6 5 6 E - 0 2  HX = 0 . 3 7 1 0 8 3 E - 0 6
6 0  X = 0 . 5 2 9 6 7 8 E - 0 2  HX = 0 . 2 1 8 7 5 0 E - 0 6
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9 0 - 2 0 0 0 0 * 5 * 0  = XH 6 *
9 0 - 3 0 0 0 0 * 5  * 0 = XH 5 0 - 3 0 0 0 0 0 9 * 0 "= X 8 *
9 0 - 3 0 0 0 0 * 5  * 0 = XH 5 0 - 3 0 9 * 6 6 5 * 0 = X Z,*
9 0 - 3 0 0 0 0 * 5 * 0  = XH 5 0 - 3 0 £ 6 8 6 5 *  0 = X 9 *
9 0 - 3 0 0 0 0 * 5 * 0  = XH 5 0 - 3 0 8 5 8 6 5 * 0 = X 5 *
9 0 - 3 0 0 0 0 * 5 * 0  = XH 5 0 - 3 0 * 8 / . 6 5  ’ 0 = X * *
9 0 - 3 0 0 0 0 5 5 * 0  = XH 8 0 - 3 0 0 8 Z , 6 S  ’ 0 = X 8 *
9 0 - 3 0 0 0 0 5 5 * 0  = XH 5 0 - 3 0 5 / . 9 6 5 ' 0 = X £ *
9 0 - 3 Z . 9 9 9 9 5  * 0 = XH 5 0 - 3 0 0 £ 9 6 5  * 0 . = X I *
9 0 - 3 / . 9 9 9 9 8  ’ 0 = XH 8 0 - 3 5 5 8 5 6 5 * 0 = X 0 *
9 0 - 3 ^ , 9 9 9 9 5  * 0 = XH 8 0 - 3 / , 9 * S 6 S  * 0 = X 6 8
5 0 - 3 0 0 0 0 U  *0 = XH 8 0 - 3 0 0 1 5 6 5 * 0 = X 8 £
5 0 - 3 0 0 0 0 0 1 .  * 0 = XH 5 0 - 3 0 0 0 * 6 5 * 0 X LZ
5 0 - 3 0 0 0 0 0 1  * 0. = XH 5 0 - 3 0 0 0 5 6 5 * 0 = X 9 5
5 0 - 3 0 0 0 0 0 L *0 = XH 5 0 - 3 0 0 0 £ 6 S  * 0 = X 5 8
5 0 - 3 0 0 0 0 0 1 * 0  = XH 8 0 - 3 0 0 0 L  6 5  * 0 = X * 8
5 0 - 3 0 0 0 5 £ L * 0  = XH 5 0 - 3 0 0 0 0 6 5 * 0 = X 8 8
5 0 - 3 0 0 0 5 £ I ’ 0 = XH 8 0 - 3 0 S Z . 8 8 S  * 0 = X ZZ
5 0 - 3 0 0 0 5 U  ‘ 0 = XH 8 0 - 3 0 0 S Z . 8 S *  0 = X I Z
5 0 - 3 0 0 5 £ 5 I . * 0 = XH 8 0 - 3 0 5 / , 5 8 5  * 0 = X 08
5 0 - 3 0 0 5 £ 5 1 .  *0 = XH 8 0 - 3 S £ £ * 8 5  * 0 = X 6 £
S 0 - 3 0 0 0 0 Z , £  * 0 = XH 8 0 - 3 0 0 Z , £ 8 S  * 0 = X 8 £
5 0 - 3 5 5 5 5 5 5 * 0  = XH 8 0 - 3 0 0 0 0 8 5 * 0 = X LZ
5 0 - 3 5 5 5 5 5 5 * 0  = XH 8 0 - 2 / , 9 9 9 Z , S * 0 = X 9 Z
5 0 - 3 5 5 5 5 5 5 * 0  = XH 8 0 - 3 8 8 5 5 / , 5 ' 0 .= X 5 £
* 0 - 3 0 0 0 0 0 1 .  * 0 = XH 8 0 - 3 0 0 0 0 Z . S *  0 = X * £
5 0 - 3 5 5 5 5 5 5 * 0  = XH 8 0 - 3 0 0 0 0 9 5 * 0 = X £ £
5 0 - 3 5 5 5 5 5 5 * 0  = XH 8 0 - 3 Z , 9 9 9 5 5 * 0 = X ZZ
5 0 - 3 5 5 5 5 5 5 * 0  = XH £ 0 - 3 8 8 5 8 5 5 * 0 = X I Z
* 0 - 3 0 0 0 0 0 5 * 0  = XH 8 0 - 3 0 0 0 0 5 5 * 0 = X OZ
* 0 - 3 0 0 0 0 S £  * 0 = XH 5 0 - 3 0 0 0 0 0 5 * 0 •= X 61
5 0 - 3 0 0 5 £ L 5  * 0 = XH £ 0 - 3 0 0 0 5 / , * *  0 = X 91
5 0 - 3 0 0 5 £ l 5  * 0 = XH 8 0 - 3 5 Z , 8 l . Z , * * 0 = X L I
5 0 - 3 0 0 5 £ i 5 * 0  = XH 5 0 - 3 0 S Z . 8 9 * *  0 = X 9 1
5 0 - 3 0 0 5 £ L - 5  * 0 = XH 8 0 - 3 S £ 9 5 9 * * 0 = X 51
S O - 3 / , 9 9 9 1 * *  0 = XH 8 0 - 3 0 0 5 £ 9 * * 0 = X H
5 0 - 3 / , 9 9 9 l * *  0 = XH 8 0 - 3 8 8 8 8 5 * * 0 = X 51
S O - 3 / , 9 9 9 1 * *  0 = XH 5 0 - 3 Z , 9 l * S * *  0 = X Z l
5 0 - 3 0 0 0 S £ 9 ’ 0 = XH 8 0 - 3 0 0 0 0 5 * * 0 = X U
5 0 - 3 0 0 0 5 £ 9  * 0 = XH 8 0 - 3 0 5 / , 8 * * * 0 = X OL
5 0 - 3 0 0 5 / , 8 6 * 0  = x h  5 o - 3 o o s / ; 8 * * o = x  6  
5 0 - 3 0 0 5 Z . 5 6 ' 0 = XH 8 0 - 3 S 3 l 8 £ * * 0  = X 8  
5 0 - 3 0 0 5 Z , 8 6  *0 = XH 8 0 - 3 0 5 Z . 8 1 * *  0 = X L
5 0 - 3 0 0 S Z , 8 6 *  0 = XH 8 0 - 3 5 Z . 5 6 0 * ’ 0 = X 9
5 0 - 3 0 0 0 0 0 1 * 0  = XH £ 0 - 3 0 0 0 0 0 * * 0  = X 5  
5 0 - 3 0 0 0 0 0 1 * 0  = XH 5 0 - 3 0 0 0 0 0 5 * 0  = X ^  
8 0 - 3 0 0 0 0 0 L * 0 = XH 5 0 - 3 0 0 0 0 0 £ * 0  = X 5
5 0 - 3 0 0 0 0 0 L  * 0 = XH 5 0 - 3 0 0 0 0 0 1 . '  0 = X £
5 0 - 3 0 0 0 0 0 1 * 0  = XH 0 0 + 3 0 0 0 0 0 0 * 0  = X I 
5 0 - 3 0 0 0 0 5 1  * 0 = XH 0 L
5 0 - 3 0 0 0 0 8 1 * 0  = XH £ 0 - 3 0 0 0 0 £ 9 ’ 0 = X 6 9  
8 0 - 3 0 0 0 0 8 1 . . *  0 = XH £ 0 - 3 0 0 0 Z , 0 9 * 0 = X 8 9
5 0 - 3 0 0 0 0 5 1 .  * 0 = XH £ 0 - 3 0 0 0 * 6 5 * 0  = X L 9
* 0 - 3 0 0 0 0 0 £ * 0  = XH £ 0 - 3 0 0 0 1 8 5 *  0 = X 9 9
8 0 - 3 0 0 0 0 * * * 0  = XH £ 0 - 3 0 0 0 6 ^ 5 * 0  = X 5 9
* 0 - 3 0 0 0 0 0 8 * 0  = XH £ 0 - 3 0 0 0 5 5 5 * 0  = X * 9
* 0 - 3 0 0 0 0 l . £ * 0  .= XH £ 0 - 3 0 0 0 £ 8 5 ’ 0 = X 5 9
5 0 - 3 0 0 0 0 0 £ * 0  = XH £ 0 - 3 0 0 6 6 £ 5 * 0  = X Z 9
9 0 - 3 0 5 ^ , 8 1  £ * 0 = XH £ 0 - 3 0 0 Z , 6 £ 5  * 0 = X L9
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1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 2  
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  
100000000000000000000006600000600000000060000000000000000000000000002  
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OOOOOOOOOOOOOOOOOOOOO2 
10000000000000000000000000000000000000000000000000000000000000000000.2  
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  
100000000000000000000000000000000000000000000000000000000000000000002  
100000000000000000000000000000000000000000000000000000000000000000002  
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  
100000000000000000000000000000000000000000000000000000000000000000002  
1 0 0 6 0 0 0 0 6 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  
100000000000000000000000000000000000000000000000000000000000000000002  
.100.000000000000000000000000000000000000000000000000000000000000000002  
1 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 2  
1 0 6 0 6 0 0 0 0 0 6 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 QOOQ0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 2  
1 0 0 0 0 0 0 0 0 6 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 2  
160 .0 0 6 6 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  
1 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 . 
100000000000000000000000000000000000000000000000000000000000000000002  
100000000000000000000000000000000000000000000000000000000000000000002  
.100 OO O 0 000 .060.000 0 0 0 0 0 0 0 0 0  000 0 0 0 0  0 0 0 6 0 0 0 0 0 0 0 0 0 0 0  00 OOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 .  
1 6 6 6 0 0 6 6 0 6 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  
100000000000000000000000000000000000000000000000000000000000000000002  
100000000000000000000000000000000000000000000000000000000000000000002
1 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  
100000000000000000000000000000000000000000000000000000000000000000002  
100000000000000000000000000000000000000000000000000000000000000000002  
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2  
1 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
6 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 7
----- ENTER G U E S S 2 .

ENTER S O L V Q 2 '

ITERATION INFORMATION * « « * * * ♦ *

I T  N O . ^  DELMAX= 0 . 1 6 9 E + 0 2  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 9 7 E - 0 3  . ENORM= 0 . 8 4 5 E + 1 0  
I T  NO . 2  DELMAX= 0 . 1 0 5 E + 0 2  < XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 9 7 E - 0 3  ENORM= 0 . 5 4 3 E + 1 0  
I T  NO . 3 DELMAX= 0 . 5 4 3 E t 0 1  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 9 7 E - 0 3 .  ENORM= 0 . 3 4 4 E + 10 
I T  N O . 4  DELMAX= 0 . 3 2 5 E + 0 T  XMAX= 0 . 6 2 0 E - 0 2  YMAX= 0 . 5 9 5 E - 0 3  ENORM= 0 . 2 4 2 E + 1 0  
I T  N O . 5  DELMAX= 0 . 2 9 3 E + 0 1  XMAX= 0 . 5 3 0 E ^ 0 2  - XMAX= 0 . 5 9 7 E - 0 3  ENORM= 0 . 1 9 4 E + 1 0  
I T  N O . ' 6  DELMAX= 0 . 2 2 1 E + 0 1  XMAX= 0 . 3 0 1 E - 0 2  YMAX= 0 . 5 8 4 E - 0 3  ENORM= 0 . 1 4 9 E + 1 0  
I T  N O . : • 7  DELMAX= 0 . 2 0 5 E + 6 1 '  XMAX= 0 . 5 8 1 E - 0 2  YMAX= 0 . 5 8 4 E - 0 3  ENORM= 0 . 1 J 1 E + 1 0  
IT*.  Nd. . 8  . DELMAX= 0 . 1 9 1 E + 0 1  XMAX= 0 . 5 8 1 E - 0 2  YMAX= 0 . 5 8 4 E - 0 3 -  ENORM= 0 . 1 0 4 E + 1 0  
I T  N O ..  9  DELMAX= 0 . 1 6 0 E + 01: XMAX= 0 . 5 8 1  E - O 2  YMAX= 0 . 5 8 4 E - 0 3  ENORM= 0 . 9 3 0 E + 0 9  
I T  N O . 10 DELMAX= 0 . 1 5 3 E + 0 1  XMAX= 0 . 5 8 1 E - 0 2  YMAX= 0 . 5 8 3 E . - 0 3  . ENORM= 0 . 8 2 9 E + 0 9  
I T  NO . 11 . DELMAX= 0 . 1 4 4 E + 0 1  XMAX= 0 . 5 8 1 E ^ 0 2  : YMAX=: 0 . 5 8 3 E - 0 3  ENORM= 0 . 7 3 6 E + 0 9  
I T  N O . 1 2  DELMAX= 0 . 1 3 5 E + 0 1  XMAX= 0 . 5 8 1 E - 0 2  YMAX= O . 5 8 3 E - 0 3  ENORM= 0 . 6 6 1 E + 0 9  
I T  N O . 1 3  DELMAX= 0 . 1 1 0 E + 0 1  XMAX= 0 . 5 8 1 E - 0 2  YMAX= 0 . 5 8 3 E - 0 3  ENORM= 0 . 5 8 7 E + 0 9  
I T  N O . 14  DELMAX= 0 . 1 0 . 1 E + 0 1  XMAX= 0 . 5 8 1 E - 0 2  YMAX= 0 . 5 8 0 E - 0 3  ENORM= 0 . 5 1 7 E + 0 9  
I T  N O . 1 5  DELMAX= 0 . 9 4 4 E + 0 0  XMAX= 0 . 5 8 1 E - 0 2  YMAX= 0 . 5 7 7 E - 0 3  ENORM= 0 . 4 6 2 E + 0 9  
I T  N O /  16  DELMAX= 0 . 8 9 3 E + 0 0  XMAX= 0 . 5 8 1 E - 0 2  YMAX= 0 . 5 7 3 E - 0 3  ENORM= 0 . 4 1 8 E + 0 9  
I T  N O . 17  DELMAX= 0 . 8 5 2 E + 0 0  XMAX= 0 . 5 8 1 E - 0 2 '  YMAX='  0 . 5 7 0 E - . 0 3  ENORM= 0 . 3 8 5 E + 0 9  
I T  N O . . .18 DELMAX= 0 ^ . 7 2 1 E + 0 0  XMAX= 0 . 5 8 1 E - 0 2  YMAX= 0 . 5 6 0 E - 0 3  ENORM= 0 . 3 5 8 E + 0 9  
I T  N O . - 19 DELMAX= 0 . 6 9 3 E + 0 0  XMAX= 0 . 5 8 1 E - 0 2  YMAX= 0 . 5 5 7 E - 0 3  ENORM= 0 . 3 3 3 E + 0 9  
I T  NO.:  2 0  DELMAX= 0 . 6 6 7 E + 0 0  XMAX= 0 . 5 8 1 E - 0 2  YMAX= 0 . 5 5 3 E - 0 3  . ENORM= 0 . 3 1 1 E + 0 9  
I T  N O . . 2.1 DELMAX= 0 . 6 3 9 E + 0 0  XMAX= 0 . 5 8 1 E - 0 2  YMAX= 0 . 5 5 0 E - 0 3  ENORM= 0 . 2 9 0 E + 0 9  
I T  N O . 2 2  .DE LM A X= 6 . 5 3 1 E + 0 0  . :XMAX= 0 . 6 2 0 E - 0 2  YMAX= 0 . 5 5 0 E - 0 3  ENORM= 0 . 2 7 2 E + 0 9  
I T  N O . - .  2 3  DELMAX= 6 . 4 0 1 E + 0 0  XMAX= 0 ^ 3 7 9 E ^ 0 2  YMAX= 0 . 5 5 0 E - 0 3  ENORM= 0 . 2 5 5 E + 0 9  
I T  N O . 2 4  DELMAX= 0 . 2 8 9 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 7 E - 0 3  ENORM= 0 . 2 4 1 E + 0 9  
I T  N O . 2 5  DELMAX= 0 . 2 7 5 E + 0 0  • XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 7 E - 0 3  . ENORM= 0 . 2 2 7 E + 0 9  
I T  NO . 2 6  DELMAX= 6 . 2 5 9 E + 0 0  XMAX= 0 . 5 3 0 E - Q 2  ; YMAX= 0 . 5 7 7 E - 0 3  \ ENORM= 0 . 2 1 5 E + 0 9  
I T  NO . 2 7  .DELM AX = 0 . 2 4 5 E + 0 0  XMAX= 0 . 5 2 9 E - 0 2  YMAX= 0 . 5 7 7 E - 0 3  ENORM= 0 . 2 0 4 E + 0 9  
I T  N O .  2 8  DELMAX= 0 . 2 3 0 E + 0 0  XMAX= 0 . . 5 2 9 E - 0 2  YMAX= 0 . 5 7 7 E - 0 3  ENORM= 0 . 1 9 3 E + 0 9  
I T  N O . 2 9  DELM Ax = 0 . 2 1 7 E + 0 0  XMAX= 0 5 3 0 E - 0 2  YMAX= 0 . 5 7 7 E - 0 3  ENORM= 0 . 1 8 3 E + 0 9  
I T  N O , .  3 0  DELMAX= 0 . 2 0 5 E . + 0 0 .  XMAX= 0 . 5 3 0 . E - 0 2  YMAX= 0 . 5 7 7 E - 0 3  ENORM= 6 . 1 7 4 E + 0 9  
I T  N O . 3 1  DELMAX= 0 . 1 9 5 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2 ,  YMAX= 0 . . 5 7 3 E - 0 3  ENORM= 0 . 1 6 6 E + 0 9  
I T  N O . 3 2  DELMAX= 0 . 1 8 6 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 3 E - 0 3  ENORM= 0 . 1 .5 8 E + 0 9  
I T  N O . 3 3  DELMAX= 0 . 1 7 8 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 3 E - 0 3 ENORM= 0 . 1 5 1 E + 0 9  
I T  N O . 3 4  DELMAX= 0 . 1 7 1 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 6 . 5 7 3 E - 0 3  ENORM= 6 . 1 4 4 E + 0 9  
IT.  N O . • 3 5  DELMAX= O . 1 6 3 E + 0 0  Xma X =  0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 3 E - . 0 3  ENORM= 0 . 1 3 8 E + 0 9  
I T  N O . 3 6  DELMAX= 6 . 1 5 6 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 3 E ~ 0 3 ENORM= 0 . 1 3 2 E + 0 9  
I T  N O . 3 7  DELMAX= 6 . 1 4 9 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 3 E ~ 0 3 ENORM= 0 . 1 2 7 E + 0 9  
I T  NO . 3 8  DELMAX= 0 . 1 4 3 E + 0 0  X M A X = .0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 0 E - 0 3  ENORM= 0 . 1 2 2 E + 0 9  
I T  N O . 3 9  DELMAX= 0 . 1 3 8 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 0 E - 0 3  ENORM= 0 . 1 1 7 E + 0 9  
I T  N O . 4 0  DELMAX= 0 . 1 3 2 E + 0 0  ICMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 0 E - 0 3  ENORM= 0 . l i 3 E + 0 9  
I T  N O . 4 1  DELMAX= 0 . 1 2 8 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX=. 0 . 5 7 0 E - 0 3  ENORM= 0 . 1 0 9 E + 0 9  
I T  N O . 4 2 .  DELMAX= 0 . 1 2 3 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YM^C= 0 . 5 7 0 E - 0 3  ENORM= 0 . 1 0 5 E + 0 9  
I T  N O . 4 3  DELMAX= 0 . 1 1 8 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 0 E - 0 3  ENORM= 0 . 1 0 1 E + 0 9  
I T  N O . 4 4  DELMAX= 0 . 1 1 4 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 0 E - 0 3  ENORM= 0 . 9 7 5 E + 0 8  
I T  N O , 4 5  DELMAX= 0 . 1 1 0 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . . 5 7 0 E - 0 3  ENORM= 0 . 9 4 2 E + 0 8  
I T  N O . 4 6  DELMAX= 0 . 1 0 6 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 0 E - 0 3  ENORM= 0 . 9 1 1 E + 0 8  
I T  N O ,  4 7  DELMAX= 0 . 1 0 2 E + 0 0  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 0 E - 0 3  ENORM= 0 . 8 8 2 E + 0 8  
I T  N O /  4 8  DELMAX= 0 . 9 8 0 E - 0 1  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 0 E - . 0 3  ENORM= 0 . 8 5 4 E + 0 8  
I T  N O . 4 9  DELMAX= 0 . 9 4 4 E - 0 1  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 0 E - 0 3  . ENORM= 0 . 8 2 8 E + 0 8  
I T  NO . 5 0  DELMAX= 0 , 9 1 0 E - 0 1 XMAX= 0 : 5 3 0 E - 0 2  YMAX=: 0 . 5 7 0 E - 0 3  ENORM= 0 . 8 0 3 E + 0 8  
I T  N O . 5 1  DELMAX= 0 . 8 7 7 E - 0 1  XMAX= 0 . 5 3 6 E - 0 2  YMAX= 0 . 5 7 0 E - 0 3  ENORM= 0 . 7 7 9 E + 0 8  
I T  N O . 5 2  DELMAX= 0 . 8 4 5 E - 0 1  XMAX= 0 . 5 3 0 E - 0 2  YMAX= 0 . 5 7 0 E - 0 3  ENORM= 0 . 7 5 7 E + 0 8  
I T  N O . 53.  DELMAX= 0 . 8 1 5 E - 0 1  XMAX= 0 , 5 3 0 E - 0 2  YMAX= 0 . . 5 7 0 E - 0 3  ENORM= 0 . 7 3 5 E + 0 8  
I T  N O . 5 4  DELMAX= 0 . 7 8 7 E - 0 1  XMAX= 0 . 5 3 0 E - 0 2  XMAX= 0 . 5 7 0 E - . 0 3  ENORM= 0 . 7 1 5 E + 0 8
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I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T

NO.
NO.
NO.
NO.
NO.
NO .
NO.
NO.
NO .
NO .
NO.
NO .
NO .
NO .
NO.
NO.
NO.
NO.
NO.
NO .
NO.
NO.
NO.
NO.
NO.
NO .

I T  NO.  
I T  NO . 
I T  NO. 
I T  NO.  
I T  NO . 
I T  NO. 
I T  NO.
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

I T  NO.
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T

NO.
NO.
NO.
NO.
NO.
NO .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

I T  N O . 
I T  N O .
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T
I T

NO .
NO .
NO.
NO .
NO.
NO.
NO .
NO.
NO.
NO.
NO.
NO.
NO.

5 5  DELMAX= 0 . 7 5 9 E - 0 1
5 6  DELMAX= 0 . 7 3 3 E - 0 1
5 7  DELMAX= 0 . 7 0 8 E - 0 1
5 8  d e l m a x = o . 6 8 4 e - o i

5 9  DELMAX= 0 . 6 6 1 E - 0 1
6 0  DEIWAX= 0 . 6 3 9 E - 0 1
6 1  DELMAX= 0 . - 6 2 1 E - 0 1
6 2  DEIWAX= 0 . 6 0 8 E - 0 1
6 3  DELMAX= 0 . 5 9 5 E - 0 1
6 4  DELMAX= 0 . 5 8 3 E - 0 1
6 5  DELMAX= 0 . 5 7 1 E - O 1
66  DELMAX= 0 . 5 6 0 E - 0 1
6 7  DELMAX= 0 . 5 4 9 E - 0 1
68 DELMAX= 0 . 5 3 8 E - 0 1
6 9  DELMAX= 0 . 5 2 7 E - 0 1
7 0  DELMAX= 0 . 5 1 7 E - 0 1
7 1  DELMAX= 0 . 5 0 6 E - 0 1
7 2  DELMAX= 0 . 4 9 7 E - 0 1
7 3  DELMAX= Q . 4 8 9 E - 0 1
7 4  DEIWAX= 0 . 4 8 1 E - 0 1
7 5  DEIWAX= 0 . 4 7 3 E - 0 1
7 6  DEIWAX= 0 . 4 6 6 E - 0 1
7 7  DEIWAX= 0 . 4 5 8 E - 0 1
7 8  DEIWAX= 0 . 4 5 1 E - 0 1
7 9  DEIWAX= 0 . 4 4 4 E - 0 1
8 0  DEIWAX= 0 . 4 3 8 E - 0 1
8 1  DEIWAX= 0 . 4 3 2 E - 0 1
8 2  DELMAX= 0 . 4 2 6 E - 0 1
8 3  DEIWAX= 0 . 4 2 1 E - 0 1
8 4  DEIWAX= 0 . 4 1 5 E - 0 1
8 5  DEIWAX= 0 . 4 1 0 E - 0 1
86  DEIWAX= 0 . 4 0 5 E - 0 1
8 7  DELMAX= 0 . 4 0 0 E - 0 1
88  DEIWAX= 0 . 3 9 5 E - 0 1
8 9  DEIWAX= 0 . 3 9 0 E - 0 1
9 0  DELMAX= 0 . 3 8 5 E - 0 1
9 1  DELMAX= 0 . 3 8 0 E - 0 1
9 2  DEIWAX= 0 . 3 7 6 E - 0 1
9 3  DEIWAX= 0 . 3 7 . 1 E - 0  1
9 4  DEIWAX= 0 . 3 6 6 E - 0 1
9 5  DELMAX= 0 . 3 6 1 E - 0 1
9 6  DEIWAX= 0 . 3 5 7 E - 0 1
9 7  DELMAX= 0 . 3 5 2 E - 0 1
9 8  DELMAX= 0 . 3 4 8 E - 0 1

0 . 5 3 0 E - 0 2  
0 . 5 3 0 E - 0 2  
0 . 5 3 0 E - 0 2  
0 . 5 3 0 E - 0 2  
0 . 5 3 0 E - 0 2  
0 . 5 3 0 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  

XMAX= 0 . 5 2 9 E - 0 2  
XMAX= 0 . 5 2 9 E - 0 2  

0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 ± : - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  

02  
02

0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0  2

XMAXi
XMAXi
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=

XMAXi
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=

YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=

0 . 5 7 0 E - 0 3  
0 . 5 7 0 E - 0 3  
0 . 5 7 0 E - 0 3  
0 . 5 7 0 E - 0 3  
0 . 5 7 0 E - 0 3  
0 . 5 7 0 E - 0 3  
0 . 5 6 0 E - 0 3  
0 . 5 6 0 E - 0 3  
0 . 5 6 0 E - 0 3  
0 . 5 6 0 E - 0 3  
0 . 5 6 0 E - 0 3  
0 . 5 6 0 E - 0 3  
0 . 5 6 0 E - 0 3  

YMAX= 0 . 5 6 0 E - 0 3  
YMAX= 0 . 5 6 0 E - 0 3  
YMAX= 0 . 5 6 0 E - 0 3  

0 . 5 6 0 E - 0 3  
0 . 5 5 7 E - 0 3  
0 . 5 5 7 E - 0 3  
0 . 5 5 7 E - 0 3  
0 . 5 5 7 E - 0 3  
0 . 5 5 7 E - 0 3  
0 . 5 5 7 E - 0 3  
0 . 5 5 7 E - 0 3  
0 . 5 5 3 E - 0 3  
0 . 5 5 3 E - 0 3  
0 . 5 5 3 E - 0 3  
0 . 5 5 3 E - 0 3  
0 . 5 5 3 E - 0 3

YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX= 0 . 5 5 3 E - 0  3

XMAX= 0 . 5 2 9 E  
XMAX= 0 . 5 2 9 E
XMAX=
XMAX=
XMAX=

YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX= 0 . 5 5 0 E ; 
YMAX= 0 . 5 5 0 E -

0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  

0 3  
0 3

I T .  N O . 
I T  NO.  
I T  NO. 
I T  NO.

1 1 0  DEIWAX= 0 . 2 9 5 E - 0 1
1 1 1  DEIWAX= 0 . 2 9 1 E - 0 1
1 1 2  DEIWAX= 0 . 2 8 7 E - 0 1
1 1 3  DEIWAX= 0 . 2 8 3 E - 0 1
1 1 4  DEIWAX= 0 . 2 7 9 E - 0 1
1 1 5  DEIWAX= 0 . 2 7 5 E - 0 1
1 1 6  DEIWAX= 0 . 2 7 2 E - 0 1
1 1 7  DEIWAX= 0 . 2 6 8 E - 0 1
1 1 8  DEIWAX= 0 . 2 6 4 E - 0 1
1 1 9  DELMAX= 0 . 2 6 0 E - 0 1
1 2 0  DEIWAX= 0 . 2 5 7 E - 0 1
1 2 1  DEIWAX= 0 . 2 5 3 E - 0 1
1 2 2  DEIWAX= 0 . 2 4 9 E - 0 1
1 2 3  DEIWAX= 0 . 2 4 6 E - 0 1
1 2 4  DELMAX= 0 . 2 4 2 E - 0 1
1 2 5  DEIWAX= 0 . 2 3 9 E - 0 1
1 2 6  DELMAX= 0 . 2 3 6 E - 0 1
1 2 7  DELMAX= 0 . 2 3 2 E - 0 1
1 2 8  DELMAX= 0 . 2 2 9 E - 0 1
1 2 9  DEIWAX= 0 . 2 2 6 E - 0 1
13 0  DELMAX= 0 . . 2 2 2 E - 0 1
1 3 1  DELMAX= 0 . 2 1 9 E - 0 1
1 3 2  DELMAX= 0 . 2 1 6 E - 0 1
1 3 3  DELMAX= 0 . 2 1 3 E - 0 1
1 3 4  DELMAX= 0 . 2 1 0 E - 0 1
1 3 5  DELMAX= 0 . 2 0 7 E - 0 1
1 3 6  DEIWAX= 0 . 2 0 4 E - 0 1
1 3 7  DELMAX= 0 . 2 0 1 E - 0 1
1 3 8  DEIWAX= 0 . 1 9 8 E - 0 1
1 3 9  DEIWAX= 0 . 1 9 5 E - 0 1
1 4 0  DEIWAX= 0 . 1 9 3 E - 0 1
1 4 1  DELMAX= 0 . 1 9 0 E - 0 1
1 4 2  DELMAX= 0 . 1 8 7 E - 0 1
1 4 3  DELMAX= 0 . 1 8 4 E - 0 1
1 4 4  DELMAX= 0 . 1 8 2 E - 0 1
1 4 5  DELMAX= 0 . 1 7 9 E - 0 1
1 4 6  DELMAX= 0,. 1 7 6 E - 0 1
1 4 7  DELMAX= 0 . 1 7 4 E - 0 1
1 4 8  DELMAX= 0 . 1 7 1 E - 0 1

XMAX=
XMAX=

0 . 5 2 9 E - 0 2
0 . 5 2 9 E - 0 2

XMAX= 0 . 5 2 9 E - 0 2
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=

0 . 5 2 9 E - 0 . 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2

YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=

XMAX= 0 . 5 2 9 E - 0 2
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 , 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  

XMAX= 0 . 5 2 9 E - 0 2  
XMAX= 0 . 5 2 9 E - 0 2  

0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2  
0 . 5 2 9 E - 0 2

XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=
XMAX=

XMAXi
XMAXi
XMAX=

0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  

YMAX= 0 . 5 5 0 E - 0 3  
YMAX= 0 . 5 5 0 E - 0 3  

0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3

YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX= 0 . 5 5 0 E - 0 3  
YMAX= 0 . 5 5 0 E - 0 3  
YMAX= 0 . 5 5 0 E - 0 3  
YMAX= 0 . 5 5 0 E - 0 3  

0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  

YMAX= 0 . 5 5 0 E - 0 3  
YMAX= 0 . 5 5 0 E - 0 3  

0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  

YMAX= 0 . 5 5 0 E - 0 3  
YMAX= 0 . 5 5 0 E - 0 3  
YMAX= 0 . 5 5 0 E - 0 3  

0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3  
0 . 5 5 0 E - 0 3

YMAX=
YMAX=
YMAX=

YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=

YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=
YMAX=

ENOHM= 0 . 6 9 6 E + 0 8  
ENORM= 0 . 6 7 7 E + 0 8  
ENORM= 0 . 6 6 0 E + 0 8  
ENORM= 0 . 6 4 3 E + 0 8  
ENORM= 0 . 6 2 7 E + 0 8  
ENORM= 0 . 6 1 1 E + 0 8  
ENORM= 0 . 5 9 6 E + 0 8  
ENORM= 0 . 5 8 2 E + 0 8  
ENORM= 0 . 5 6 9 E + 0 8  
ENORM= 0 . 5 5 6 E + 0 8  
ENORM= 0 . 5 4 3 E + 0 8  
ENORM= 0 . 5 3 1 E + 0 8  
ENORM= 0 . 5 2 0 E + 0 8  
ENORM= 0 . 5 0 9 E + 0 8  
ENORM= 0 . 4 9 8 E + 0 8  
ENORM= 0 . 4 8 7 E + 0 8  
ENORM= 0 . 4 7 7 E + 0 8  
ENORM= 0 . 4 6 8 E + 0 8  
ENORM= 0 . 4 5 8 E + 0 8  
ENORM= 0 . 4 4 9 E + 0 8  
ENORM= 0 . 4 4 1 E + 0 8  
ENORM= 0 . 4 3 2 E + 0 8  
ENORM= 0 . 4 2 4 E + 0 8  
ENORM= O . 4 . 1 6 E + 0 8  
ENORM= 0 . 4 0 8 E + 0 Q 
ENORM= 0 . 4 0 1 E + 0 8  
ENORM= 0 . 3 9 3 E + 0 8  
ENORM= 0 . 3 8 6 E + 0 8  
ENORM= O . 3 7 9 E + 0 8  
ENORM= O . 3 7 2 E + 0 8  
ENORM= 0 . 3 6 6 E + 0 8  
ENORM= 0 . 3 5 9 E + 0 8  
ENORM= 0 . 3 5 3 E + 0 8  
ENORM= 0 . 3 4 7 E + 0 8  
ENORM= 0 . 3 4 1 E + 0 8  
ENORM= 0 . 3 3 5 E + 0 8  
ENORM= O . 3 3 0 E + 0 8  
ENORM= O , 3 2 4 E + 0 8  
ENORM= 0 . 3 1 9 E + 0 8  
ENORM= 0 . 3 1 3 E + 0 8  
ENORM= O . 3 0 8 E + 0 8  
ENORM= 0 . 3 0 3 E + 0 8  
ENORM= O . 2 9 8 E + 0 8

DEIWAX= 0 . 3 4 3 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 e n Or m =
DEIWAX= 0 . 3 3 8 E - 0 1 XMAX= O . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=
DEIWAX= 0 . 3 3 4 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=
DEIWAX= O . 3 3 0 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=
DELMAX= 0 . 3 2 5 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=
DEIWAX= 0 . 3 2 1 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=
DELMAX= 0 . 3 1 6 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=
DELMAX= 0 . 3 1 2 E - 0  1. XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=
DELMAX= 0 . 3 0 8 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= O . 5 5 0 E - 0 3 ENORM=
DEIWAX= 0 . 3 0 4 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=
DELMAX= 0 . 2 9 9 E - 0 1 XMAX= O . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=

ENORM= O . 2 4 2 E + 0 8  
ENORM= 0 . 2 3 8 E + 0 8  
ENORM= 0 . 2 3 5 E + 0 8  
ENORM= 0 . 2 3 1 E + 0 8  
ENORM= 0 . 2 2 7 E + 0 8  
ENORM= O . 2 2 4 E + 0 8  
ENORM= 0 . 2 2 0 E + 0 8  
ENORM= 0 . 2 1 7 E + 0 8  
ENORM= 0 . 2 1 4 E + 0 8  
ENORM= 0 . 2 1 0 E + 0 8  
ENORM= 0 . 2 0 7 E + 0 8  
ENORM= O . 2 0 4 E + 0 8  
ENORM= 0 . 2 0 1 E + 0 8  
ENORM= O . 1 9 8 E + 0 8  
ENORM= 0 . 1 9 5 E + 0 8  
ENORM= O . 1 9 2 E + 0 8  
ENORM= 0 . 1 8 9 E + 0 8  
ENORM= O . 1 8 6 E + 0 8  
ENORM= O . 1 8 3 E + 0 8  
ENORM= 0 . 1 8 1 E + 0 8  
ENORM= 0 . 1 7 8 E + 0 8  
ENORM= 0 . 1 7 5 E + 0 8  

. ENORM= O . 1 7 3 E + 0 8  
ENORM= 0 . 1 7 0 E + 0 8  
ENORM= O . 1 6 7 E + 0 8  
ENORM= . 0 . 1 6 5 E + 0 8  

.ENORM= O . 1 6 2 E + 0 8  
ENORM= 0 . 1 6 0 E + 0 8  
ENORM- O . 1 5 8 E + 0 8  
ENORM= 0 . 1 5 5 E + 0 8  
ENORM= O . 1 5 3 E + 0 8  
ENORM= O . 1 5 1 E + 0 8  
ENORM= O . 1 4 8 E + 0 8  
ENORM= O . 1 4 6 E + 0 8  
ENORM= O . 1 4 4 E + 0 8  
ENORM= 0 . 1 4 2 E + 0 8  
ENORM= O . 1 4 0 E + 0 8  
ENORM= 0 . 1 3 8 E + 0 8  
ENORM= O . 1 3 6 E + 0 8



I T  N O . 1 4 9 DELMAX= 0 . 1 6 9 E - 0 1  ... XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 3 4 E + 0 8
I T  N O . 1 5 0 DELMAX= 0 . 1 6 7 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 3 2 E + 0 8
I T  NO . 1 5 1 DELMAX= 0 . 1 6 4 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 3 0 E + 0 8

I T  N O . 1 5 2 DELMAX= 0 . 1 6 2 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 2 8 E + 0 8

I T  N O . 1 5 3 DELMAX= 0 . 1 5 9 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 'ENQRM= 0 . 1 2 6 E + 0 8

I T  NO . 1 5 4 DELMAX= 0 . 1 5 7 E - 0 1 . XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 2 4 E + 0 8

I T  NO . 1 5 5 DELMAX= 0 . 1 5 5 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 2 2 E + 0 8

I T  N O . 1 5 6 DELMAX= 0 . 1 5 3 E - 0 1  . XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 2 0 E + 0 8

I T  N O . 1 5 7 DELMAX= 0 . 1 5 0 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 1 9 E + 0 8

I T  NO. . 1 5 8 DELMAX= 0 . 1 4 8 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 1 7 E + 0 8

I T  N O . 1 5 9 DELMAX= 0 . 1 4 6 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 1 5 E + 0 8

I T  N O . 1 6 0 DE IM AX= 0 . 1 4 4 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 1 3 E + 0 8

I T  NO . 1 6 1 DELMAX= 0 . 1 4 2 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - O 3 ENORM= 0 . 1 1 2 E + 0 8

I T  N O . 1 6 2 DELMAX= 6 . 1 4 0 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 1 0 E + 0 8

I T  N O . 1 6 3 DELMAX= 0 . 1 3 8 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 0 9 E + 0 8

I T  N O . 1 6 4 DE IM AX = 0 . 1 3 6 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2  . YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 0 7 E + 0 8

I T  NO . 1 6 5 DE IM AX = 0 . 1 3 4 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 . En o r m = 0 . 1 0 5 E + 0 8

I T  NO . 1 6 6 DELMAX= 0 . 1 3 2 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 0 4 E + 0 8  •

I T  N O . 1 6 7 DE IM AX = 0 . 1 3 0 E - Q 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 0 2 E + 0 8

I T  NO . 1 6 8 DE IM AX = 0 . 1 2 8 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 1 0 1 E + 0 8

I T  N O . 1 6 9 DE IM AX = 0 . 1 2 6 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 9 9 3 E + 0 7

I T  N O . 1 7 0 DEIMAX=. 0 . 1 2 4 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=. 0 . 9 7 8 E + 0 7

I T  N O . 1 7 1  . DELMAX= 0 . 1 2 3 E - 0 1 XM AX =. 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 9 6 4 E + 0 7

I T  N O . ., 1 7 2 DE IM AX = 0 .  1 2 1 E - 0 1 XMAX= 0 . . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 9 5 0 E + 0 7

I T  N O . .173. DE IM AX = 0 . 1 1 9 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2  ■ YMAX= b . 5 5 0 E - 0 3 . ENORM= 0 . 9 3 6 E + 0 7

I T  N O . 1 7 4 DE IM AX= 0 . 1 1 7 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 9 2 2 E + 0 7

I T  NO . 1 7 5 DELMAX= 0 . 1 1 6 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 9 0 9 E + 0 7

I T  N O . 1 7 6 DE IM AX = 0 . 1 1 4 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 . ENORM= 0 . 8 9 5 E + 0 7

I T  N O . 1 7 7 DELMAX= 0 . 1 1 2 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=. 0 . 8 8 2 E + 0 7

I T  N O . 1 7 8 DELMAX= 0 . 1 1 1 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM=. 0 . 8 6 9 E + 0 7

I T  N O . 1 7 9 DELMAX= 0 . 1 0 9 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 8 5 7 E + 0 7

I T  N O . 1 8 0 DELMAX= 0 . 1 0 7 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 8 4 4 E + 0 7

I T  N O . 1 8 1 DELMAX= 0 . 1 0 6 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 8 3 2 E + 0 7

I T  N O . 1 8 2 DELMAX= 0 . 1 0 4 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 8 2 0 E + 0 7

I T  N O . .1 8 3 DE IM AX = 0 . 1 0 3 E - 0 1 XMAX= 0 . 5 2 9 E - 0 2 YMa x = 0 . 5 5 0 E - 0 3 ENORM= 0 . 8 0 8 E + 0 7

I T  N O . 1 8 4 DELMAX= ,0 . 10 I E - O  T XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 7 9 6 E + 0 7

I T  N O . 1 8 5 DE IM AX= 0 . 9 9 9 E - 0 2 XMAX= 0 . 5 2 9 E - 0 2 YMAX= 0 . 5 5 0 E - 0 3 ENORM= 0 . 7 8 4 E + 0 7
.* * * -  T I M E  F O R  S O L U T I O N  = 1 8 . 0 2 8 4 1 SEC ■ .

* *’* *;•*'*;« * + •» NODE T Y P E S  ,
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1 * * *  T A B L E  O F  D O P IN G  AND P O T E N T I A L  '***

X = O . 0 0 0 0 E + 0 0 X = O . 1 7 5 8 E - 0 2 X = O . 6 2 0 0 E - 0 2
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1 Y = O .O OO O E+ O0
2  Y = O . 1 0 0 0 E - 0 3
3 Y = O . 2 0 0 0 E - 0 3
4  Y = O . 3 0 0 0 E - 0 3
5  Y = O . 4 0 0 0 E ^ 0 3
6  Y = O . 4 0 9 4 E - 0 3
7 Y = 0 . 4 1 8 7 E - 0 3 .
8  Y = O . 4 2 8 1 E - 0 3
9  Y = 0 . 4 3 7 5 E - 0 3

10 Y = O . 4 4 3 7 E - 0 3
11 Y = O . 4 5 0 0 E - 0 3
1 2  Y = O . 4 5 4 2 E - 0 3
13 Y = O . 4 5 8 3 E - 0 3
1 4  Y = O . 4 6 2 5 E - 0 3
1 5  Y = O . 4 6 5 6 E - 0 3
1 6  Y = O . 4 6 8 7 E - 0 3
17  Y = O . 4 7 1 9 E - 0 3
18 Y = 0 . 4 7 5 0 E - 0 3
19 Y = O . 5 0 0 0 E - 0 3
2 0  Y = 0 . 5 5 0 O E - O 3
21 Y = O . 5 5 3 3 E - 0 3
2 2  Y = O . 5 5 6 7 E - 0 3
2 3  Y = O . 5 6 0 0 E - 0 3
2 4  Y = O . 5 7 0 0 E - 0 3
2 5  Y = O . 5 7 3 3 E - 0 3
2 6  Y = O . 5 7 6 7 E - 0 3
2 7  Y = O . 5 8 0 0 E - 0 3
2 8  Y=O . 5 8 2 7 E - 0 3
2 9  Y = O . 5 8 4 2 E - 0 3
3 0  Y = O . 5 8 5 7 E - 0 3
31  Y = O . 5 8 7 5 E - 0 3
3 2  Y = O . 5 8 8 7 E - 0 3
3 3  Y = O . 5 9 0 0 E - 0 3
3 4  Y = O . 5 9 1 0 E - 0 3
3 5  Y = O . 5 9 2 0 E - 0 3
3 6  Y = O . 5 9 3 0 E - 0 3  
3 7 '  Y = O . 5 9 4 0 E - 0 3
3 8  Y = O . 5 9 5 1 E - 0 3
3 9  Y = O . 5 9 5 5 E - 0 3
4 0  Y = O . 5 9 5 8 E - 0 3
4 1  Y = O . 5 9 6 2 E - 0 3
4 2  Y = O . 5 9 6 7 E - 0 3
4 3  Y = O . 5 9 7 3 E - 0 3
4 4  Y = O . 5 9 7 8 E - 0 3
4 5  Y = O . 5 9 8 4 E - 0 3
4 6  Y = O . 5 9 8 9 E - 0 3
4 7  Y = O . 5 9 9 5 E - 0 3
4 8  Y = O . 6 0 0 0 E - 0 3

D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 O E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = 0 . 8 4 0 O E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5 .  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 ,  
D O P = 0 . 8 4 0 O E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 5 3 1 4 E + 1 7  
D O P = O . 2 4 0 1 E + 18 
D O P = O . 7 9 7 6 E + 18 
D O P = O . 2 2 9 3 E + 19 
D O P = O . 5 6 3 3 E + 19 
D O P = O . 1 2 1 1 E + 20  
D O P = O . 2 3 6 0 E + 2 0  
D O P = O . 2 9 3 6 E + 20  
D O P = O . 3 2 8 0 E + 2 0

P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0 
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 1 E + 0 0  
P S I = O . 2 8 8 6 E + 0 0  
P S I = O . 2 8 9 4 E + 0 0  
P S I = O . 2 9 0 4 E + 0 0  
P S I = O . 2 9 1 6 E + 0 0  
P S I = O ; 2 9 6 8 E + 0 0  
P S I = O . 2 9 9 8 E + 0 0  
P S I = O . 3 0 3 8 E + 0 0  
P S I = O . 3 0 9 0 E + 0 0  
P S I = O . 3 1 4 7 E + 0 0  
P S I = O . 3 1 8 7 E + 0 0  
P S I = O . 3 2 3 4 E + 0 0  
P S I = O . 3 3 0 0 E + 0 0  
P S I = O . 3 3 5 7 E + 0 0  
P S I = O . 3 4 2 5 E + 0 0  
P S I = O . 3 4 9 0 E + 0 0  
P S I = O . 3 5 6 8 E + 0 0  
P S I = O . 3 6 6 4 E + 0 0 -  
P S I = O . 3 7 8 6 E + 0 0  
P S I = O . 3 9 7 0 E + 0 0  
P S I = O . 4 0 5 5 E + 0 0  
P S I = O . 4 1 5 6 E + 0 0  
P S I = O . 4 2 7 3 E + 0 0  
P S I = O . 4 4 5 6 E + 0 0  . 
P S I = O . 4 6 3 5 E + 0 0  
P S I = O  . 4 7 9 . 0 E + 0 0 . 
P S I = O . 4 9 2 2 E + 0 0 '  
P S i = O ' .  5 0  3 4 E + 0 0  
P S I = O . 5 0 7 3 E + 0 0  
P S I = O . 5 0 9 2 E + 0 0  

•*■** TAB LE  OF

D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P - 0 . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 Q E + 1 5

P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0

D O P = O . 8 4 0 0 E + 1 5  P S I = O . 2 8 7 0 E + 0 0  
D O P = O . 8 4 0 0 E + 1 5  P S I = O . 2 8 7 0 E + 0 0
— ~ ~  -  -------------  OQ' Tf t Tu i n  AD O P = O . 8 4 0 O E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 O E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P - O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
DOP=O , 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = Q . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
DOP=O-. 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15
D O P IN G  AND P O T E N T I A L

P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 6 9 E + 0 0  
P S I = O . 2 8 6 9 E + 0 0  
P S I = O . 2 8 6 9 E + 0 0  
P S I = O . 2 8 6 9 E + 0 0  
P S I = O . 2 8 6 9 E + 0 0  

. P S I = O . 2 8 6 8 E + 0 0  
P S I = O . 2 8 6 8 E + 0 0  
P S I = O  . 2 8 6 8 E + 0 . 0  
P S I = O . 2 8 6 7 E + 0 0  
P S I = O . 2 8 6 7 E + 0 0  
P S I = O . 2 8 6 7 E + 0 0  
P S I = O . 2 8 6 7 E + 0 0  
P S I = O . 2 8 6 7 E + 0 0  
P S I = O . 2 8 6 7 E + 0 0  
P S I = O . 2 8 6 7 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O  . 2 8 6 6 E + 0 0 -  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O .  2 8 6 6 E + 0 0 .  
P S i = O : .  2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0

D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + . 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 O O E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 O E + 15  
D O P = O . 8 4 0 0 E + 15- 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 O E + 15  
D O P = 0 . 8 4 0 O E + i 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5 .  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  

. D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = - . 1 5 7 6 E + 1 7  
D O P = - . 1 6 2 5 E + 1 8  
D O P = - . 4 3 2 2 E + 1 8  
D O P = - . 5 9 2 0 E + 1 8  
D O P = - . 6 7 0 9 E + 1 8  
D O P = - . 7 0 1 9 E + 18 
D O P = - . 6 6 7 9 E + 18 
D O P = - . 5 7 0 9 E + 1 8  
D O P = - . 3 1 7 3 E + 1 8  
D O P = - . 1 9 8 0 E + 1 6  . 
D O P = O . 1 9 2 7 E + 1 8  
D O P = O . 7 5 9 8 E + 18 
D O P = O . 2 2 6 3 E + 19 . 
DOP=O..  5 6 0 9 E + 19 
D O P = O . 1 2 1 0 E + 2 0  
D O P = O . 2 3 5 8 E + 2 0 . 
D O P = O . 2 9 3 4 E + 2 0  
D O P = Q . 3 2 7 9 E + 2 Q

P S I = O . 2 8 7 0 E + 0 0  
P S I - O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 6 9 E + 0 0  
P S I = O . 2 8 6 9 E + 0 0  
P S I = O . 2 8 6 8 E + 0 0  
P S I = O . 2 8 6 6 E + 0 0  
P S I = O . 2 8 6 3 E + 0 0  
P S I = O . 2 8 5 9 E + 0 0  
P S 1 = 0 . 2 8 5 4 E + 0 0  
P S I = O . 2 8 4 8 E + 0 0  
P S I = O . 2 8 4 1 E + 0 0  
P S I = O . 2 8 3 1 E + 0 0  
P S I = O . 2 8 2 2 E + 0 0  
P S I = O . 2 8 1 1 E + 0 0  
P S I = O . 2 7 9 7 E + 0 0  
P S I = O . 2 7 8 0 E + 0 0  
P S I = O . 2 5 1 3 E + 0 0  
P S I = O . 1 7 4 1 E - O 1 
P S I = - . 9 6 3 0 E - 0 2  
P S I = - . 3 8 1 0 E - 0 1  
P S I = - . 6 8 0 1 E - 0 1  
P S I = - . 1 6 6 3 E + 0 0  
P S i = - . 2 0 2 0 E + 0 0  
P S I = - . 2 3 9 1 E + 0 0  
P S I = - . 2 7 7 9 E + 0 0  
P S I = - . 3 1 1 1 E + 0 0  
P S I = - . 3 3 1 4 E + 0 0  
P S I = - . 3 5 3 5 E + 0 0  
P S I = - . 3 8 4 2 E + 0 0  
P S I = - . 4 1 1 9 E + 0 0  
P S I = - . 4 3 1 8 E + 0 0  
P S I = - . 4 3 8 5 E + 0 0  
P S I = -  . 4 3 . 7 6 E + 0 0  
P S I = - . 4 1 7 6 E + 0 0  
P S I = - . 3 2 9 5 E + 0 0  
P S I = - . 1 1 5 8 E + 0 0  
P S I = -  . 2 . 1 0 4 E - 0 1 
P S I = O . 8 0 2 7 E - 0 1  
P S I = O  . . 1 8 1 6 E + 0 0  
P S I = O .  3 . 2 6 2 E + 0 0  
P S I = O . 4 3 5 9 E + 0 0  
P S I = O . 4 7 6 5 E + 0 0  
P S I = O . 4 9 2 1 E + 0 0  
P S I = O . 5 0 3 4 E + 0 0  
P S I = Q  .- 5 0 7 3 E + 0 0  

■ P S I = O - .  5 0 9 2 E + 0 0

Y = O . 0 0 0 0 E + 0 0 Y = O . 5 7 0 O E - 0 3

1 X = O . 0 0 0 0 E + 0 0
2 X = O . 9 7 5 0 E - 0 4
3 X = O . 1 9 5 0 E - 0 3
4  X = O . 2 9 2 5 E - 0 3
5  X = O . 3 9 Q 0 E - 0 3
6  X = O . 4 1 0 0 E - 0 3
7 X = O . 6 5 5 0 E - 0 3
8  X = O . 9 0 0 0 E - 0 3
9  X = O . 9 0 2 4 E - 0 3

10 X = O . 9 0 3 5 E - 0 3
11 X = O . 9 0 4 6 E - 0 3
12 X = O . 9 0 4 8 E - 0 3
13 X = O . 9 0 5 0 E - 0 3
14  X = O . 9 0 7 0 E - 0 3
15  X = O . 9 0 9 2 E - 0 3
1 6  X = O . 9 2 0 8 E - 0 3
17  X = O , 1 2 6 0 E - 0 2
18 X = O . 1 6 0 0 E - 0 2
19 X = 0 . 1 6 1 7 E - 0 2
2 0  X = O . 1 6 2 5 E - 0 2
21  X = O . 1 6 3 2 E - 0 2
2 2  X = O . 1 6 4 0 E - 0 2
2 3  X = 0 . 1 6 4 7 E - 0 2
2 4  X = O . 1 6 5 0 E - 0 2
2 5  X = O . 1 6 5 4 E - 0 2
2 6  X = O . 1 6 5 8 E - 0 2
2 7  X = O . 1 6 6 2 E - 0 2
2 8  X = O . 1 6 6 5 E - 0 2
2 9  X = O . 1 6 6 9 E - 0 2
3 0  X = O . 1 6 7 3 E - 0 2
3 1  X = O . 1 6 7 6 E - 0 2
3 2  X = O . 1 7 0 6 E - 0 2
3 3  X = O . 1 7 3 5 E - 0 2
3 4  X = O . 1 7 5 8 E - 0 2
3 5  X = O . 1 7 8 0 E - 0 2
3 6  X = O . 2 . 1 7 0 E - 0 2
3 7  X = O . 2 5 8 0 E - 0 2
3 8  X = O . 2 9 9 0 E - 0 2
3 9  X = O . 3 0 1 0 E - 0 2
4 0  X = O . 3 2 7 0 E - 0 2
4 1  X = O . 3 5 3 0 E - 0 2

D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 O E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 O E + 1 5 .  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O ; 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5

P S I = O . 2 8 7 0 E + 0 0  
P S I = O  . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 S 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S T = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 Q  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 6 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + Q 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S l = O . 2 8 7 0 E + 0 Q  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O , 2 8 7 0 E + 0 0

D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 O E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5 .  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 O E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = P . 8 4 0 0 E + 15

P S I = O
P S I = O
P S I = O .
P S I = O
P S I = O
P S I = O
P S I = O
P S I = O
P S I = O
P S I = O
P S I = O
P S I = O
P S I = O
P S I = O
P S I = O
P S I = O
P S I = O .
P S I = O .
P S i = O .
P S I = O .
P S I = O .
P S I = O .
P S I = O .
P S I = O .
P S I = O  .
P S I = O .
P S I = O .
P S I = O .
P S T = O .
P S I = O .
P S I = O .
P S I = O .
P S I = O  .
P S I = O .
P S I = O .
P S I = - .
P S I = - .
P S I = - .
P S I = - .
P S I = - .
P S T = - .

. 2 9 6 8 E + 0 0  
2 9 6 8 E + 0 0  

. 2 9 6 8 E + 0 0  
2 9 6 8 E + 0 0  
2 9 6 8 E + 0 0  
2 9 6 8 E + 0 0  
2 9 6 8 E + 0 0  
2 9 6 3 E + 0 0  
2 9 5 4 E + 0 0  
2 9 4 9 E + 0 0  
2 9 4 5 E + 0 0  
2 9 4 4 E + 0 0  
2 9 4 3 E + 0 0  
2 9 3 5 E + 0 0  
2 9 2 6 E + 0 0  
2 8 7 7 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 7 0 E + 0 0  
2 8 6 9 E + 0 0  
2 8 6 9 E + 0 0  
2 8 6 7 E + 0 0  
2 8 5 8 E + 0 0  
1 6 5 0 E + 0 0  
1 6 6 3 E + 0 0  
1 6 6 3 E + 0 0  
1 6 6 3 E + 0 0  
1 6 6 3 E + 0 0  
1 6 6 3 E + 0 0

Y=O . 6 0 0 0 E - 0 3 ,

D O P = O . 3 2 8 0 E + 2 0  P S I = O . 5 0 9 2 E + 0 0
D O P = O . 3 2 8 0 E + 2 0  ------  ‘ “
D O P = O . 3 2 8 0 E + 2 0  
D O P = O . 3 2 8 0 E + 2 0  
D O P = O . 3 2 8 0 E + 2 0  
D O P = O , 3 2 8 0 E + 2 0  
D O P = O . 3 2 8 0 E + 2 0  
D O P = O . 3 2 8 0 E + 2 0  
D O P = O . 3 9 0 7 E + T9 
D O P = O . 4 8 2 2 E + 18 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P - O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15

P S I = O . 5 0 9 2 E + 0 0  
P S I = O . 5 0 9 2 E + 0 0  
P S I = O . 5 0 9 2 E + 0 0  
P S I = O . 5 0 9 2 E + 0 0 -  
P S i = O . 5 0 9 2 E + 0 0  
P S I = O . 5 0 9 2 E + 0 0  
P S I = O . 5 0 9 2 E + 0 0  
P S I = O . 4 7 2 0 E + 0 0  
P S I = O . 4 3 2 6 E + 0 0  
P S I = O . 3 9 2 4 E + 0 0 .  
P S I = O . 3 8 7 2 E + 0 0  
P S I = O . 3 8 2 3 E + 0 0  
P S I = O . 3 5 0 0 E + 0 0  
P S I = O . 3 2 7 4 E + 0 0  
P S I = O . 2 8 9 1 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + Q 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  

.P S I = O . 2 8 7 0 E + 0 0  
P S I = O  . 2 8 7 0 E + 0 0 .  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O .  2 8 7 0 E + 0 0 ' .  
P S l = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O : 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 6 9 E + 0 0  
P S I = O . 2 8 6 9 E + 0 0  
P S i = O . 2 8 6 6 E + 0 0

D O P = O . 8 4 0 0 E + 1 5  P S I = O . 2 8 5 5 E + 0 0  
D O P = - . 9 1 6 0 E + 1 6  P S I = - . 3 8 3 1 E + 0 0
D O P = - . 9 1 6 0 E + 1 6  
D O P = - . 9 1 6 0 E + 1 6  
D O P = - . 9 1 6 0 E + 1 6  
D O P = - . .  9 1 6 0 E + 1 6  
D O P = - . 9 1 6 0 E + 1 6

P S I = - . 3 8 3 1 E + 0 0  
P S I = - . 3 8 3 1 E + 0 0  
P S I = - . 3 4 8 7 E + 0 0  
P S I = - . 3 4 8 7 E + 0 0  
P S I = - . 3 4 8 7 E + 0 0



42 X=0.3790E-02
43 X=O.381OE-O2
44 X=O.4273E-02
45 X=O.4737E-02
46 X=O.52OOE-02
47 X=0.5291E-02
48 X=0.5291E-O2
49 X=O.5292E-02
50 X=0.5293E-02
51 X=Oi 5 2 9 3 E - 0 2
52 X=O.5294E-02
53 X=O.5294E-02
54 X=O’5295E-02
55 X=O.5295E-02
56 X=O.5295E-02
57 X=O.5296E-02
58 X=O.5296E-02
59 X=O.5297E-02
60 X=O.5297E-02
61 X=O.5297E-02
62 X=O.5299E-02
63 X=O.5320E-02
64 X=O.5350E-02
65 X=O:. 5790E-p2
66 X=0.581OE-O2
67 X=O.5940E-02
68 X=O.6070E-02
69 X=0.620OE-02

DOP=O.8400E+15 
DOP=O.8 4 0 0 E + 15 
DOP=O.8 4 0 0 E + 15 
DOP=O.84 0 O E + 15 
DO P=O.8 4 0 0 E + 15 
DOP=O.8 4 0 0 E + 15 
DO P=O.8 4 0 0 E + 15 
DOP=O.840O E + 15 
DO P=O.8 40O E + 15 
DO P=O.8 4 0 O E + 15 
DOP=O.8 4 0 O E + 15 
DOP=O.8 4 0 0 E + 15 
DO P=O.8 40O E + 15 
DOP=0 .840O E + 15 
DOP=0 .840O E + 15 
DO P=O.8 4 0 0 E + 15 
DOP=O.8 4 0 O E + 1$ 
DOP=0.840O E + 15 
DOP=O.840O E + 15. 
DOP=O.8400E+15 
DOP=O.8400E+15 
DOP=O.84 0 O E + 15 
DOP=O .'840O E + 15 
DOP=O .;8400E+15 
DOP=O.8 4 0 0 E + 15 
DOP=O.8 4 0 0 E + 15 
DO P=O.8 4 0 0 E + 15 
DOP=O.84Q0E+15

PS I = O . 2870E+00 D O P = O .840O E + 15 P S I = - .1663E+00 
P S I = O .2870E+00 DOP=O.8 4 0 0 E + 15 P S I = - .1663E+00 
P S I = O . 2870E+00 D O P = O .8 4 0 0 E + I5 P S I = - .1663E+00 
P S I = O .2870E+00 D O P = O ;8400E+15 P S I = - .1663E+00 
PSI = O . 2870E+00 D O P = O .840O E + 15 P S I = - . 1658E+00 
P S I = O .2870E+00 D O P = O .840O E + 15 P S I = - . 1515E+00 
'■ " * . 2870E+00 DOP=O . 8400E+15 P S I = - : 1511E+00Psi=O 
P S I = O .2870E+00 
PS I = O . 2870E+00 
PS I = O . 2870E+00 
PS I = O . 2870E+00 
PSI=O. 2870E.+00

DOP=O .840O E + 15 PSI=- ., 1509E+00 
D O P = O .8400E+15 P S I = - . 1506E+00 
D O P = O .8400E+15 P S I = - .1505E+00 
D O P = O .8400E+15 P S I = - .1502E+00 
D O P = O .040O E + 15 P S I = - .1500E+00 

P S I=O.2870E+00 DOP=O.8 4 0 0 E + 15 P S I = - .1500E+00 
PSI=O.2870E+00 DOP=O.840O E + 15 P S I = - .1500E+00 
P S I=O.2870E+00 DOP=O.840O E + 15 P S I = - .1501E+00 
P S I=O.2870E+00 DOP=O.8 4 0 0 E + 15 P S I = - .1502E+00 
PS I = O , 2870E+00 DOP=O . 8 4 0 0 E + 15 PSI=- . 1503E+00 
PS I = O . 2870E+00 D O P = O .8400E+15 P S I = - .1505E+00 
P S i = O .2870E+00 D O P = O .840O E + 15 P S I = - .1506E+00 
P S I = O .2870E+00 D O P = O .8400E+15 P S I = - . 1509E+OO 
P S I = O .2870E+00 D O P = O .8400E+15 P S I = - .1 5 2 0E+00' 
P S I = O .2870E+00 D O P = O .8400E+15 P S I = - .1598E+00 
P S I=O.2870E+00 . DOP=O.8 4 0 0 E + 15 P S I = - .1655E+00 
PSI=O , 287O.E+O0 , DOP?0 ,8400E+15,, f PSI=- . 1663E+00 , 
P S I = O .2870E+00 D O P = O .8400E+15 P S I = - .1663E+00 
PS I = O . 2870E+00 DOP=O.8 4 0 O E + 15 P S I = - .1663E+00 
PSI = O . 2870E+00 DOP=O.8 40O E + 15 P S I = - ,1663E+00 
P S I=O.2870E+00 DOP=O.8 40G E + 15 P S I = - .1663E+00 

■■•■■*** TABLE OF COMPUTED POTENTIAL

D O P = - .9160E+16 P S I = - . 3487E+00 
D O P = - .9160E+16 : P S I = - .3831E+00 
D O P = - .9160E+16 PSI=-.3 8 3 1E+00 
DOP=- 9160E+16 PSI=-.3 8 3 1E+00 
D O P = - .916 0 E + 16 P S I * - .3831E+00 
D O P = - .9160E+16 P S I = - .3792E+00 
D O P = - .9160E+16 P S I = ^ .3496E+00 
D O P = - .9160E+16 ,P S I = - .3180E+00 .
D O P = - .9160E+16 PSI=-.2 7 3 1E+00 
D b P = - .9160E+16 P S I = - .2447E+00 
D O P = - .9160E+16 P S I = - .1849E+00 
D O P = - .9160E+16 .P S I = - ; 1139E+00 
D O P = - .9160E+16 PSI=-.6 8 0 3E-01 , 
D O P = " .9160E+16 P S I = - .1689E-01 
D O P = - .916 0 E + 16 P S I = O .40 2 5 E - 0 1 
D O P = O , 3875E+17 P S I = O .1044E+00 
D O P = O .2248E+18 P S I = O .1758E+00 
DOP= O . 5 4 6 0 E + 18 PSI=O.2519E+00 , 
DOP=O.8 3 7 9 E + 18 P S I = O .2966E+00 
D O P = O . 1 271E+19 PSI=O.3393E+00 
,DO P = O . 2499E+20 P S I = O .5045E+00 
D O P = O . 3279E+20 P S I = O .5092E+00 
D O P = O .3279E+20 P S I = O .5092E+00 
D O P = O . 3279 E + 2 0 ,.PSI=O,5092E+00 
D O P = O .3279E+20 P S I = O .5092E+00 
D O P = O . 3279E+20 P S I = O .5092E+00 
DOP=O. 3279E+20 PSI=O , 5092E+0.0 
DO P = O . 3279E+20 P S I = O .5092E+00

X-MESH LINE NUMBER I X= 0.OOOOOE+OO

1 Y = O .O O O O E + O 0
2  Y = O . I O O O E -O 3
3 Y = O . 2 0 0 0 E - 0 3  

V 4  Y = O . 3 0 0 0 E - 0 3
5  Y=O . 4 0 O O E -O 3 
6 . Y = O . 4 0 9 4 E - 0 3

9  Y = O . 4 3 7 5 E - 0 3
10  Y = O . 4 4 3 7 E - 0 3
11 Y = O . 4 5 0 O E - 0 3
1 2  Y = O . 4 5 4 2 E - 0 3
13  Y = O . 4 5 8 3 E - 0 3
14  Y = O . 4 6 2 5 E - 0 3
1 5  Y = O . 4 6 5 6 E - 0 3
1 6  Y = O . 4 6 8 7 E - 0 3
1 7  Y = O . 4 7 1 9 E - 0 3
18  Y = O . 4 7 5 0 E - 0 3
1 9  Y = O . 5 0 0 0 E - 0 3  
2Q Y = O . 5 5 0 O E - 0 3
2 1  Y=O . 5 5 3 3 E - . 0 3
2 2  Y = O . 5 5 6 7 E - 0 3
2 3  Y = 0 . 5 6 0 O E - O 3
2 4  Y = O , 5 7 0 0 E - 0  3
2 5  Y = 0 . 5 7 3 3 E - 0 3
2 6  Y = O . 5 7 6 7 E - 0 3
2 7  Y = O . 5 8 0 O E - O 3
2 8  Y = O . 5 8 2 7 E - 0 3
2 9  Y = O . 5 8 4 2 E - 0 3
3 0  Y = O . 5 8 5 7 E - 0 3 .
3 1 ..Y=O-. 5 8 7 5 E - 0 3
3 2  Y = O . 5 8 8 7 E - 0 3 .
3 3  Y = 0 . 5 9 0 0 E - 03 .  . 

. 3 4  Y = O . 5 9 1 O E - O 3 .
3 5  Y = O . 5 9 2 0 E - 0 3  
3 6 . Y = O . 5 9 3 0 E - 0 3
3 7  Y=O . 5 9 4 0 E - 6 . 3
3 8  Y = O i S O S I E - jOS
3 9  Y = O . 5 9 5 S E - 0 3
4 0  Y = O . 5 9 5 8 E - 0 3
4 1  Y = O . 5 9 6 2 E - 0 3
4 2  Y = O . 5 9 6 7 E - 0 3
4 3  Y = O . 5 9 7 3 E - 0 3
4 4  Y = O . 5 9 7 8 E - 0 3
4 5  Y = 0 . 5 9 8 4 E - 0 3
4 6  Y = O . 5 9 8 9 E - 0 3
4 7  Y = O . 5 9 9 5 E - 0 3
4 8  Y = O . 6 0 0 0 E - 0 3

H Y = O . I O O O E - 0 3  
H Y = O . 1 0 0 OE - O3 
H Y = O . 1 O O O E - O 3 
H Y = O . 1 0 O O E - 0 3  
H Y = O . T O O O E - O 3 
H Y = O . 9 3 7 5 E - 0 5  
HYisO . 9 3 7 5 E - 0 5  
H Y = O . 9 3 7 5 E - 0 5  
H Y = O . 9 3 7 5 E - 0 5  
H Y = O . 6 2 5 0 E - 0 5  
H Y = O . 6 2 5 0 E - 0 5  
HY=O . 4 . 1 6 7 E - 0 5  
H Y = O . 4 1 6 7 E - 0 5  
H Y = O . 4 1 6 7 E - 0  5 
H Y = O . 3 1 2 5 E - 0 5  
H Y = O . 3 1 2 5 E - 0 5  
H Y = O . 3 1 2 5 E - 0 5  
HY = 0 . 3 1 2  5 E - 0  5 
H Y = O . 2 5 0 O E - 0 4  
H Y = O . 5 0 0 0 E - 0 4  
H Y = O . 3 3 3 3 E - 0 5  
HY=O . . 3 3 3 3 E - 0 5  
H Y = 0 . 3 3 3 3 E - 0 5  
H Y = O . 1 0 0 0 E - 0 4  
H Y = O . 3 3 3 3 E - 0 5  
H Y = O . 3 3 3 3 E - 0 5  

. H Y = O . 3 3 3 3 E - 0 5  
H Y = O . 2 7 0 O E - 0 5  
H Y = O . 1 5 2 5 E - 0 5  
H Y = O . 1 5 2 5 E - 0 5  
H Y = O . 1 7 5 0 E - 0 5  
H Y = O . 1 2 5 0 E - 0 5  
H Y = O . 1 2 5 0 E - 0 5  
H Y = O . I 0 0 O E - 0 5  
H Y = O . 1 0 0 0 E - 0 5  
H Y = O . 1 0 0 O E - O 5  
H Y = O . I 0 0 O E - O 5 
H Y = O . 1 1 O O E - O 5 
H Y = O , 3667E-06 
H Y = O .3667E-06 
H Y = O .3667E-06 
H Y = O .550OE-06 
H Y = 0.550OE-O6 
H Y = O . 540OE - O 6 
H Y = O .5 4 0 0 E 0 6  
H Y = O .5400E-06 
H Y = O .5400E-06 
H Y = O . 540OE-O6

DOP=O. 8400E + 15 PSIG=O .4682E-03: 
D O P = O .840O E + 15 P S I G = O .4682E-03 
DOP=O .8400E+;15 PSIG=O .4682E-03 
D O P = O .8400E+15 P S I G = O .4682E-03 
Db P = O . 8 40O E+I 5 P S I G = O .4682E-03 
DOP=O .8400.E'+15 PSIG=O .4682E-03 
DOP=O.8 4 0 0 E + 15 P S I G = O .4682E-03 
DOP= O . 8 4 0 0 E + 15 P S I G = O .4682E-03 
D O P = O .8400E+15 P S I G = O .4682E-03 
D O P = O .840O E + 15. P S I G = O .4682E-03 
DOP= O . 8 4 0 0 E + 15 P S i G = O .4682E-03
D O P = O .8400E+15 
D O P = O .8400E+15 
D O P = O .8400E+15 
D O P = O .840O E + 15 
DOP= O . 8 4 0 0 E + 15 
D O P = O .8400E+15

PSIG=O.4 682E-03 
PSIG=O.4 6 8 2E-03 
PSIG=O.4 6 8 2E-03 
P S I G = O .4682E-03 
PSIG=O.4682E-03 
PSIG=O.4 6 8 2E-03

GAMMA=O.500QE+00 PSI=O.2870E+00 
GAMMA=O . 50OOE+00 PST=O ..2870E+00 
GAMMA=O.5000E+00 PSI=O.2870E+00 
GAMMA=O . 5000E+00 PSI=O ..2870E+00 
GAMMA=O.5000E+00 PSI=O.2870E+00 
GAMMA=0.50OOE+00 PSI=O.2870E+00 
GAMMA=0.50OOE+00 ! PSI=O.2870E+00 
GAMMA=O.5000E+00 PSI=O.2870E+00 
GAMMA=O.5000E+00 PSI=O.2870E+00 
GAMMA=O.50OOE+00 . PSI=O.2870E+00 
GAMMA=O.50OOE+00 TSI=O.2870E+00. 
GAMMA=O,5000E+00 . PSl=O.2870E+00 
GAMMA=O.5000E+00 PSI=O.2870E+00 
GAMMA=O.5000E+00 PSI=O.2870E+00 
GAMMA=O.50OOE+00 PSI=O.2870E+00 
GAMMA=O.5000E+00 PSl=O.2870E+00 
GAMMA=O . 5000E+00. PSI=O ..2870E+00;

DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2870E+00 
DOP=Q.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2871E+00 
DOP=O.840OE+15 PSIG=O.4682E-03 . GAMMA=O.5000E+00 PSI=O.2886E+00 
DOP=O.840OE+15 PSlG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2894E+00 
DOP=O.840OE+15  ̂PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2904E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2916E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2968E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2998E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.3038E+00 
. DOP=O.840OE+15 PSIG=O.4682E-03 GAMMA=O.50OOE+00r PSI=O. 3090E+00 
DOP=O,840OE+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PST=O.3147E+00 
DOP=O. 8400E+15 PSIG=O . 4682E-0 3 GAMMA=O . 50 OOE+0,0 PSI=O . 3187E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00, PST=O, 3234E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.50OOE+. 00 PSI=O.3300E+00 
DOP=O.840OE+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.3357E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.3425E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.3490E+00 
DOP=O.8400E+15 PSlG=O.46S2E-03 . GAMMA=O.5000E+00 PSI=O.3568E+00 
DOP=O.840OE+15 PSlG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.3664E+00 
DOP=Oi840OE+15 PSIG=O.4682E-03 GAMMA=O,5000E+00 PST=O.3786E+00 
DOP=O.840OE+15 PSlG=O.4682E~03 GAMMA=O.5000E+00 PST=O.3970E+00 
DOP=O . 8400E+.15 PSIG=O .4682E-03 GAMMA=O ..5000E+00 PSI=O .4055E+00 
DOP=O.5314E+17 PSIG=O.2847E-02 GAMMA=O.5000E+00 PSI=O.4156E+00 
DOP=O.240 TE+18 PSIG=O.1802E-01 GAMMA=O.5000E+00 PSI=O.4273E+00 
DOP=O.7976E+18 PSIG=O.3843E-01 GAMMA=O.50OOE+00 PSI=O.4456E+00 
DOP=O.2293E+19 PSIG=O.5709E-01 GAMmA=O.5000E+00 PSI=O.4635E+00 
DOP=O.5633E+T9 PSIG=O.7312E-01 GAMMA=O,50OOE+00 PSI=O.4790E+00 
DOP=O.1211E+20 PSIG=O.8681E-01 GAMMA=O.5000E+00 PSI=O.4922E+00 
DOP=O.2360E+20 PSIG=O.9876E-01 GAMMA=O.5000E+00 PSI=O.5034E+00 
DOP=O.2936E+20 PSIG=O.1027E+00 GAMMA=O.5000E+00 PSI=O.5073E+00 
DOP=O.3280E+20 PSIG=O.1047E+00 GAMMA=O.5000E+00 PSI=O.5092E+00 

. *** : TABLE OF COMPUTED p o t e n t i a l *■*'*

RHO= - . .4766E+0 3 
F H O = - . 1738E+05 
RHO=-.8 9 6 1E+06 
R H O = - .4627E+08 
R H O = - .2388E+lO 
FH O = -.86 8 6 E + 10 
F H O = - . 1877E+11 
F H O = - .3 7 05E+11 
R H O = - .7 149E+11 
F H O = - .1118E+12 
FH0=-.1738E+T2 
R H O = - .233 8 E + 12 
F H O = - .3140E+12 
R H O = - .4213 E + 12 
RH Q = - . 5256E+12 
F H O = - .6 5 5 4 E + 12 
F H O = - .8170E+12 
R H O = - . 10T8E+13 
F H O = - .4415E+13 
FHO=-. 539 3 E + 14 
FHO=-.8 3 1 1E+14 
F H O = - . 1185E+15 
F H O = - . 1629E+15 
R H O = - .3853E+15 
F H O = - . 5379E+15 
F H b=-.7651E+T5 
R H b = - .1126E+16 
F H O = - . 1607E+16 
F H O = - .2014E+16 
FHO= - . 2 583 E + 16 
R H O = - .356 5 E + 16 
F H O = - .4 6 4 7 E + 16 
F H O = - .62 9 4 E + 16 
R H b = - .8338E+16 
RHO= - . 1 156E+17 
FHQ=- . 17 H E + 17 
F H O = - .2789E+17 
F H O = - .5748E+17 
R H O = - .8007E+17 
R H O = - .7209E+17 
F H O = - .22 4 6 E + 17 
RHO=O.9446E+T6 
FHO=O.4 3 9 8 E + 17 
R H O = O .5343E+17 
RHO=O.4 3 3 4 E + 17 
R H O = O .1652E+18 
FHO=O.4 3 I6 E + 17 
F H O = O .8008E+07

X-MESH LINE 69 .. X= 0.62000E-02

. 1 Y=0.0000E+00 H Y = O . 1000E-03 D O P = O .8400Et15 P S I G = O .4682E-03
2 Y = O .1000E-03 . H Y = O . 1000E-03 D O P = O .8400E+15 P S I G = O .4682E-03
3 Y = O .2000E-03 H Y = O .1000E-03 D O P = O .840O E + 15 P S I G = O .4682E-03
4 Y = O , 3000E-03 H Y = O . T O O O E - O 3 . DO P = O . 8 4 0 0 E + 15 P S I G = O .4682E-03

. 5 Y = O .4000E-03 H Y = O .1000E-03 D O P = O .8400E+15 P S I G = O .4682E-03;
6 Y = O .4094E-03 H Y = O .9375E-05 D O P = O .8400E+15 P S I G = O .4682E-03
7  Y = O .4187E-03 HY=O , 9 3 7 5 E - 0 5  D O P = O .8400E+15 P S I G = O .4682E-03
8 Y = O .4281E-03 H Y = O .9375E-05 D O P = O .840O E + 15 P S I G = O .4682E-03

G A M M A = O .5000E+00 
G A MMA=0.50OOE+00 
GAMMA=0.5000E+00 
G A MMA=O.50OOE+00 
G A M M A = O .5000E+00 
G A MMA=0.50OOE+00 
G A M M A = O .50OOE+00 
G A MMA=0.5000E + 00

P S I = O .2870E+00 
P S I=O.2870E+00 
P S I=O.2870E+00 
PS I = O . 2870E+00 
P S I = O .2869E+00 
PSI = O . 2869E+00 
P S I=O,2868E+00 
P S I = O .2866E+00

F H O = O .2026E+06 
R H O = O .5225E+07 
F H O = O .2696E+09 
F H O = O .1392 E + 11 
FHO=O.7 1 8 1E+12 
R H O=O.26 0 8 E + 13 
FH O = O . 562 4 E + 13 
R H O = O . 1105E+14



9 4

9 Y = O . 4 3 7 5 E - 0 3  
10 Y = O . 4 4 3 7 E - 0 3  

. 1 1  Y = O . 4 5 0 0 E - 0 3
12 Y = O . 4 5 4 2 E - 0 3
13 Y = O . 4 5 8 3 E - 0 3
14 Y = O . 4 6 2 5 E - 0 3
15  Y = O . 4 6 5 6 E - 0 3
1 6  Y = 0 . 4 6 8 7 E - 0 3
17  Y = O . 4 7 1 9 E - 0 3
18 Y = O . 4 7 5 0 E - 0 3
19 Y = O . 5 0 0 0 E - 0 3
2 0  Y = O . 5 5 0 0 E - 0 3
21  Y = O . 5 5 3 3 E - 0 3
2 2  Y = O . 5 5 6 7 E - 0 3
2 3  Y = O . 5 6 0 0 E - 0 3
2 4  Y = O . 5 7 0 0 E - 0 3
2 5  Y = O . 5 7 3 3 E - 0 3
2 6  Y=O . 5 7 6 7 E - 0 3
2 7  Y - O . 5 8 0 0 E - 0 3
2 8  Y = O . 5 8 2 7 E - 0 3
2 9  Y = O . 5 8 4 2 E - 0 3
3 0  Y=O . 5 8 5 7 E - 0 3 ' .  
3,1 Y=O . 5 8 7 5 E - 0 . 3
3 2  Y = O . 5 8 8 7 E - 0 3
3 3  Y = O . 5 9 0 0 E - 0 3
3 4  Y = O . 5 9 1 0 E - 0 3
3 5  Y = O . 5 9 2 0 E - 0 3
3 6  Y = O . 5 9 3 0 E - 0 3
3 7  Y = O . 5 9 4 0 E - 0 3
3 8  Y = 0 . 5 9 5 l E - 0 3
3 9  Y = O . 5 9 5 5 E - 0 3
4 0  Y = O . 5 9 5 8 E - 0 3
4 1  Y = O . 5 9 6 2 E - 0 3
4 2  Y = O . 5 9 6 7 E - 0 3
4 3  Y = O . 5 9 7 3 E - 0 3
4 4  Y = O . 5 9 7 8 E - 0 3 .
4 5  Y = O . 5 9 8 4 E - 0 3
4 6  Y = O . 5 9 8 9 E ~ 0 3
4 7  Y = O . 5 9 9 5 E - 0 3
4 8  Y = O . 6 0 0 0 E - 0 3

H Y = O . 9 3 7 5 E - 0 5  
H Y = O . 6 2 5 0 E - 0 5  
H Y = O . 6 2 5 0 E - 0 5  
H Y = 0 . 4 1 6 7 E - 0 5  
H Y = O . 4 1 6 7 E - 0 5  
H Y = O . 4 1 6 7 E - 0 5  
H Y = O . 3 1 2 5 E - 0 5  
H Y = O . 3 1 2 5 E - 0 5  
H Y = O . 3 1 2 5 E - 0 5  
H Y = O . 3 1 2 5 E - 0 5  
H Y = O . 2 5 0 0 E - 0 4  
H Y = O . 5 0 0 0 E - 0 4  
H Y = O . 3 3 3 3 E - 0 5  
H Y = O . 3 3 3 3 E - 0 5  
H Y = O , 3 3 3 3 E - 0 5  
H Y = O . 1 0 0 0 E - 0 4  
H Y = O . 3 3 3 3 E - 0 5  
H Y = O . 3 3 3 3 E - 0 5  
HY=O - 3 3 3 3 E - 0 5  
H Y = O . 2 7 0 0 E - 0 5  
H Y = O . 1 5 2 5 E - 0 5  
H Y = 0 . 1 5 2 5 E - 0 5  
H Y = O . 1 7 5 0 E - 0 5  
H Y = O . 1 2 5 0 E - 0 5  
H Y = O . 1 2 5 0 E - 0 5  
H Y = O . 1 0 0 0 E - 0 5  
H Y = O . 1 0 0 0 E - 0 5  
H Y = O . 1 0 0 0 E - 0 5  
H Y = O . 1 0 0 0 E - 0 5  
H Y = O . 1 1 0 0 E - 0 5  
H Y = O . 3 6 6 7 E - 0 6  
H Y = O . 3 6 6 7 E - 0 6  
H Y = O . 3 6 6 7 E - 0 6  
H Y = O . 5 5 0 0 E - 0 6  
H Y = O . 5 5 0 0 E - 0 6  
H Y = O . 5 4 0 0 E - 0 6  
H Y = O . 5 4 0 0 E - 0 6  
H Y = O . 5 4 0 0 E - 0 6  
H Y = O . 5 4 0 O E - O 6  
H Y = O . 5 4 0 O E - 0 6

D O P = O . 8 4 0 O E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 O E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = - . 1 5 7 6 E + 1 7  
D O P = - . 1 6 2 5 E + 1 8  
D O P = - . 4 3 2 2 E + 18 
D O P = - . 5 9 2 0 E + 18 
D O P = - . 6 7 0 9 E + 18 
D O P = - . 7 0 1 9 E + 18 
D O P = - . 6 6 7 9 E + 1 8  
D O P = - . 5 7 0 9 E + 18 
D O P = - . 3 1 7 3 E + 18 
D O P = - . 1 9 8 0 E + 1 6  
DOP=O . . 1 9 2 7 E + 1 8  
D O P = O . 7 5 9 8 E + 18 
D O P = O . 2 2 6 3 E + 19 
D O P = O . 5 6 0 9 E + 19 
D O P = O . 1 2 1 0 E + 2 0  
D O P = O . 2 3 5 8 E + 2 0  
D O P = O . 2 9 3 4 E + 2 0  
D O P = O . 3 2 7 9 E + 2 0

P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S i G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 1 2 3 9 E - 0 2  
P S I G = O . 1 2 2 4 E - 0 1  
P S I G = O . 2 7 8 7 E - 0 1  
P S I G = O . 3 3 2 8 E - 0 1  
P S I G = O , 3 5 4 5 E - 0 1  
P S I G = O . 3 6 2 4 E - 0 1  
P S I G = O . 3 5 3 7 E - 0 1  
P S I G = O . 3 2 6 5 E - 0 1  
P S I G = O . 2 2 6 7 E - 0 1  
P S I G = O . 6 7 2 6 E - 0 3  
P S I G = O . 1 4 5 8 E - 0 1  
P S I G = O . 3 7 5 8 E - 0 1  
P S I G = O . 5 6 8 6 E - 0 1  
P S I G = O . 7 3 0 4 E - 0 1  
P S I G = O . 8 6 7 8 E - 0 1  
P S I G = O . 9 8 7 5 E - 0 1  
P S I G = O ..  1 0 2 7 E + 0 0  
P S I G = O . 1 0 4 7 E + 0 0

GAMMA=O.5 0 OO E+0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
CjAMMA=O . 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O,5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O . - 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O . 5 0 . 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  • 
GAMMA=O,5 0 0 0 E + 0 0  
GAMMA=O. 5 0 OO E+0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  •
GAm m a =O.5 0 0 0 E+ 0 0
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O . ' 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 OO E +0 0

TAB LE OF  COMPUTED P O T E N T I A L

P S I = O . 2 8 6 3 E + 0 0  
P S I = O . 2 8 5 9 E + 0 0  
P S I = O . 2 8 5 4 E + 0 0  
P S I = O . 2 8 4 8 E + 0 0  
P S I = O . 2 8 4 1 E + 0 0  
P S I = O . 2 8 3 1 E + 0 0  
P S I = O . 2 8 2 2 E + 0 0  
P S I = O . 2 8 1 1 E + 0 0  
P S I = O . 2 7 9 7 E + 0 0  
P S I = O . 2 7 8 0 E + 0 0  
P S I = O . 2 5 1 3 E + 0 0  
P S I = O . 1 7 4 1 E - 0 1  
P S I = - . 9 6 3 0 E - 0 2  
P S I = - . 3 8 1 0 E - O 1 
P S I = - , .  6 8 0 1 E - 0 1  
P S I = - . 1 6 6 3 E + 0 0  
P S I = - , 2 0 2 0 E + 0 0  
P S I = - . 2 3 9 1 E + 0 0  
P S I = - . 2 7 7 9 E + 0 0  
P S I = - . 3 1 1 1 E + 0 0  
P S I = - . 3 3 1 4 E + 0 0  
P S I = - . 3 5 3 5 E + 0 0  
P S I = - . 3 8 4 2 E + 0 0  
P S I = - . 4  1 1 9 E + 0 0  
P S I = - . 4 3 1 8 E + 0 0  
P S I = - . 4 3 8 5 E + 0 0  
P S I = - : 4 3 7 6 E + 0 0  
P S I = - . 4 1 7 6 E + 0 0  
P S I = - . 3 2 9 5 E + 0 0  
P S I = - . 1 1 5 8 E + 0 0  
P S I = - . 2 1 0 4 E - 0 1 
P S I = O . 8 0 2 7 E - 0 1  
P S I = O . 1 8 1 6 E + 0 0  
P S I = O . 3 2 6 2 E + 0 0  
P S I = O  . 4 3 5 9 E + , 0 0  
P S I = O . 4 7 6 5 E + 0 0 ,  
P S I = O . 4 9 2 1 E + 0  0■ 
P S I = O . 5 0 3 4 E + 0 0  
P S I = O . 5 0 7 3 E + 0 0 .  
P S I = O . 5 0 9 2 E + 0 0

R H O = Q . 2 1 1 6 E + 14 
R H O = O . 3 2 7 8 E + 14 
R H O = O . 5 0 2 3 E + 14 
R H O = O . 6 6 6 5 E + 14 
R H O = O . 8 7 8 8 E + 14 
R H O = O . 1 1 5 1 E + 1 5  
R H O = O . 1 4 0 3 E + 1 5  
R H O = O . 1 7 0 1 E + 1 5  
R H O = O . 2 0 4 9 E + 15 
R H O = O . 2 4 4 9 E + 15  
R H O = O . 6 2 7 5 E + 15  
R H O = O . 8 4 0 0 E + 15  
R H O = O . 8 4 0 0 E + 15  
R H O = O . 8 4 0 1 E + 15  
R H O = O . 8 4 0 2 E + 15  
R H O = O . 8 4 8 0 E + 15  
R H O = O . 8 7 1 8 E + 1 5  
R H O = O . 9 7 2 9 E + 1 5  

, ,R HO = O.  1 4 3 3 E + 1 6  
R H O = O . 2 9 7 1 E + 16 
R H O = O . 5 4 8 8 E + 1 6  
R H O = O . 1 1 7 7 E + 1 7  
R H O = O . 2 0 3 5 E + 17 
R H O = - . 3 2 5 9 E + 1 7  
R H O = - . 5 3 7 9 E + 17 
R H O = - . 4 9 2 7 E + 17 
R H Q = - . 1 2 4 2 E + 1 8  
R H O = -  . 4 4 4 5 E + . 1 8  
R H O = - . 6 5 9 4 E + 1 8  
R H O = - . 5 7 0 9 E + 18 
R H O = - . 3 1 7 3 E + 1 8  
R H O = - . T 9 8 0 E + 1 6  
R H O = O . 1 9 2 7 E + 1 8  
R H O = O . 7 5 2 0 E + 18 
R H O = O . 1 4 8 8 E + 1 9  
R H O = O . 5 5 8 4 E + 18 
R H O = O . 9 4 4 7 E + 1 7  
R H O = O . 1 6 7 8 E + 18 
R H O = O . 4 3 2 7 E + 1 7  
R H O = O . 8 4 0 9 E + 0 7

1 X = O . OOOOE+0O
2 X = O . 9 7 5 0 E - 0 4
3 X=O . 1 9 5 0 E - 0 3 -
4 X = O . 2 9 2 5 E - 0 3  
5, X=O . 3 9 0 0 E - 0 3
6 X = O . 4 1 0 0 E - 0 3
7 X = O . 6 5 5 0 E - 0 3
8  X = O . 9 0 0 0 E - 0 3
9 X = O . 9 0 2 4 E - 0 3

10 X = O . 9 0 3 5 E - 0 3
11 X = O . 9 0 4 6 E - 0 3
12  X = O . 9 0 4 8 E - 0 3
13  X = O . 9 0 5 0 E - 0 3
14 X = O : 9 0 7 0 E - 0 3
1 5  X = O . 9 0 9 2 E - 0 3
16  X = O . 9 . 2 0 8 E - 0 3
17  X = O . 1 2 6 0 E - 0 2
18 X = O . 1 6 0 0 E - 0 2
19  X = O . 1 6 1 7 E - 0 2
2 0  X = O . 1 6 2 5 E - 0 2
21  X = O . 1 6 3 2 E - 0 2
2 2  X = O . 1 6 4 0 E - 0 2
2 3  X = O . 1 6 4 7 E - 0 2
2 4  X = O . 1 6 5 0 E - 0 2
2 5  X = O . 1 6 5 4 E - 0 2
2 6  X = O . 1 6 5 8 E - 0 2
2 7  X = O . 1 6 6 2 E - 0 2
2 8  X = O . 1 6 6 5 E - 0 2
2 9  X = O . 1 6 6 9 E - 0 2
3 0  X = O . 1 6 7 3 E - 0 2 .
3 1  X = O . 1 6 7 6 E - 0 2  .
3 2  X = O .  1 7 0 6 E - - 0 2
3 3  X = O . 1 7 3 5 E - 0 2
3 4  X = O . 1 7 5 8 E - 0 2
3 5  X = O . 1 7 8 0 E - 0 2
3 6  X = O . 2 1 7 0 E - 0 2  •
3 7  X = O . 2 5 8 0 E - 0 2
3 8  X = O . 2 9 9 0 E - 0 2
3 9  X = O . 3 0 1 0 E - 0 2
4 0  X = O . 3 2 7 0 E - 0 2
4 1  X = 0 . 3 5 3 0 E - 0 2
4 2  X = O . 3 7 9 0 E - 0 2
4 3  X = O . 3 8 1 0 E - 0 2
4 4  X = O . 4 2 7 3 E - 0 2
4 5  X = O . 4 7 3 7 E - 0 2
4 6  X = O . 5 2 0 Q E - 0 2
4 7  X = O . 5 2 9 1 E - 0 2
4 8  X=O . 5 2 9 1J E-0 2
4 9  X = O . 5 2 9 2 E - 0 2

HX=O . 9  7 .5 0 E - 0 4  
HX=O . 9 7 5 0 E - 0 4  
HX=O . 9 7 5 0 E - 0 4  
HX=O . 9 7 5 0 E - 0 4  
H X = O . 9 7 5 0 E - 0 4  
H X = O . 2 0 0 0 E - 0 4  
H X = O . 2 4 5 0 E - 0 3  
H X = O . 2 4 5 0 E - 0 3  
H X = O , 2 4 0 0 E - 0 5  
HX=O . 1 1 . 1 2 E - 0 5  
H X = O . 1 1 1 2 E - 0 5  
H X = O . 1 8 7 5 E - 0 6  
H X = O . 1 8 7 5 E - 0 6  
H X = O . 2 0 0 0 E - 0 5  
H X = O . 2 2 5 0 E - 0 5  
H X = O . 1 1 5 5 E - 0 4  
HX=O . 3 3 9 6 E - 0 . 3  
H X = O . 3 3 9 6 E - 0 3  
HX=O . 1 . 7 5 0 E - 0 4  
H X = O . 7 3 7 5 E - 0 5  
H X = O . 7 3 7 5 E - 0 5  
H X = O . 7 3 7 5 E - 0 5  
H X = O . 7 3 7 5 E - 0 5  
H X = O . 3 5 0 0 E - 0 5  
H X = O . 3 5 0 0 E - 0 5  
H X = O . 4 0 0 0 E - 0 5  
H X = O . 4 0 0 0 E - 0 5  
H X = O . 3 5 0 0 E - 0 5  
H X = O . 3 5 0 0 E - 0 5  
H X = O . 3 6 2 5 E - 0 5  
H X = O . 3 6 2 5 E - 0 5  
H X = O . 2 9 3 7 E - 0 4  
H X = O . 2 9 3 7 E - 0 4  
H X = O . 2 3 0 0 E - 0 4  
H X = O . 2 2 0 0 E - 0 4  
H X = O . 3 9 0 0 E - 0 3  
H X = O . 4 1 0 0 E - 0 3  
H X = O . 4 1 0 0 E - 0 3  
H X = O . 2 0 0 0 E - 0 4  
H X = O . 2 6 0 0 E - 0 3  
H X = O . 2 6 0 0 E - 0 3  
H X = O . 2 6 0 0 E - 0 3  
H X = O . 2 0 0 0 E - 0 4  
H X = O . 4 6 3 3 E - 0 3  
H X = O . 4 6 3 3 E - 0 3  
H X = O . 4 6 3 3 E - 0 3  
H X = O . 9 1 0 0 E - 0 4  
H X = O . 5 0 0 0 E - 0 6  
H X = O . 5 0 0 0 E - 0 6

Y - M E S H . L I N E  NUMBER 1 '  Y= 0 . 0 0 0 0 0 E + 0 0

D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 O E + 15 
D O P = O . 8 4 0 0 E + T 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 O E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 O E + 15 
D O P = O . 8 4 0 0 E + 15 
DOP=O . 8 ' 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O , 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 1 5  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15 
D O P = O . 8 4 0 0 E + 15  
D O P = O . 8 4 0 0 E + 15

P S I G = O  . 4 6 8 2 E - 03,  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = 0 . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O , 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3 ■ 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3 
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3  
P S I G = O . 4 6 8 2 E - 0 3

GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 OO E+0 0  
GAMMA=O,5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O .5 ,0 OO E+0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 OOE+0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 50,0 O E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 OO E+0 0  
GAMMA=O. 5 0 OO E+0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 OO E+0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 OO E+0 0  
GAMMA=0 . 5 0 OOE+0 0  
GAMMA=O. 5 0 0 O E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O.5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 E + 0 0  
GAMMA=O. 5 0 0 0 . E + 0 0

P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O , 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O  . 2 8 . 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  , 
P S I = O . 2 8 7 0 E + 0 0  
P S I - O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 O E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O  . , 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I - O . 2 8 7 0 E + 0 0 ,  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O , 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 Q  
P S I = O  , 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0  
P S I = O . 2 8 7 0 E + 0 0

R H O = - , 4 7 6 6 E + 0 3  
R H O = - . 8 2 4 8 E + 0 3  
R H O = - ,  4 7 6 6 E + 0 3 .  
R H O = - . 8 2 4 8 E + 0 3  
RH O =- . 7 3 3 2 E + 0 3  
R H O = - . 4 7 6 6 E + 0 3  
R H O = - . 8 2 4 8 E + 0 3  
R H O = O . 3 0 5 5 E + 0 3  
R H O = O . 1 6 1 9 E + 0 4  
R H O = O . 2 2 0 6 E + 0 4  
R H O = O . 2 6 9 4 E + 0 4  
R H O = O . 2 6 0 3 E + 0 4  
R H O = O . 2 4 2 6 E + 0 4  
R H O = O . 1 9 4 3 E + 0 4  
R H O = O . 1 6 1 9 E + 0 4  
R H O = - . 9 1 6 5 E + 0 2  
R H O = - . 9 1 6 5 E + 0 2  
R H O = O . 2 1 3 8 E + 0 3  
R H O = O . 5 9 8 8 E + 0 3  
R H O = O . 1 2 6 5 E + 0 4  
RHO=O . 1 2 6 . 5 E + 0 4  
R H O = O . 1 2 4 6 E + 0 4  , 
R H O = O . 1 8 1 5 E + 0 4  . 
R H O = O . 1 5 2 7 E + 0 4
R H O = P . 1 9 1 2 E + 0 4  
R H O = O . 1 5 2 7 E + 0 4  
R H O = O . 1 6 5 6 E + 0 4  
R H O = O . 1 8 1 5 E + 0 4  
RHO=O . 1 6 1 . 9 E + 0 4  
R H O = O . 1 3 6 2 E + 0 4  
R H O = O . 1 2 4 6 E + 0 4  
R H O = O . 5 9 8 6 E + 0 3  
R H O = Q . 1 2 4 6 E + 0 4  
R H O = O . 2 2 0 6 E + 0 4  
RHO=Q . 3 9 9 6 E + 0 4 ,  
R H O = O , 1 9 7 0 E + 0 6  
R H O - O . 2 0 2 1 E + 0 6  
R H O = O . 2 0 2 2 E + 0 6  
R H O = O . 2 0 2 4 E + 0 6  
R H O = O . 2 0 2 2 E + 0 6  
R H O = O . 2 0 2 2 E + 0 6  . 
R H O = O . 2 0 2 5 E + 0 6  . 
R H O = O . 2 0 2 2 E + 0 6  
R H O = O . 2 0 2 2 E + 0 6  
R H O = O . 2 0 2 4 E + 0 6  
R H O = O . 1 9 5 3 E + 0 6  
R H O = O , 1 1 2 2 E + 0 6  
R H O = O . 1 1 2 9 E + 0 6  
R H O = O . 1 1 3 4 E + 0 6



50 X=0,5293E-02
51 X=O .5293E-02
52 X=O.5294E-02
53 X=O.5294E-02
54 X=O.529SE-02
55 X=O.5295E-02.
56 X=O.5295E-02
57 X=O.5296E-02
58 X-0.5296E-02
59 X=O * 5297E-02
60 X=O.5297E-02
61 X=O.5297E-02
62 X=O.5299E-02
63 X=O.5320E-02
64 X=O;5350E-02
65 X=0.5790E-02
66 X=0.581OE-O2
67 X=0,5940E-02
68 X=O.6070E-Q2 
69. X=O . 620 OE-02

HX=O.6400E-06 
HX=O.3600E06 
HX=O.6700E-06 
HX=O;6660E-06 
HX=O.371IE-06 
HX=O.3711E-06 
HX=O : 37 H E - 06 
HX=O. 3711E-O6: 
HX=O.3711E-06 
HX=O.371TE-06 
HX=Q. 218.7E-06 
HX=O.2187E-06 
HX=O.2000E-05 
HX=O.2100E-04 
HX=O.3000E-04 
HX=O.4400E-03 
HX=O.2000E-04 
HX=O;1300E-03 
HX=O.1300E-03. 
HX=-O .130 OE-03

DOP=O.840OE+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2870E+00 
DOP=O.84OOE+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2870E+00 
DOP=O..8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2870E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2870E+00 
DOP=O.8400E+15 PSlG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2870E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2870E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=Q.5000E+00 PSI=O.2870E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2870E+00 
DOP=O.8400E+15 PSIG=O,4682E-03 GAMMA=O,5000E+00 PSI=O.2870E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2870E+00 
DOP=O.840OE+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 
DOP-O.8400E+15 PSIG=O.4682E-03 !GAMMA=O.5000E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00,

PSt=O.2870E+00 
PSI=O.2870E+00 
PSt=O.2870E+00 
PSI=O.2870E+00 
PSI=O.2870E+00 
PSI=O.2870E+00

1 X = O . OOOOE+OO H X = O . 9 7 5 0 E - 0 4
2  X = O . 9 7 5 0 E - 0 4  H X = O . 9 7 5 0 E - 0 4  

, 3 X = O . 1 9 5 0 E - 0 3  H X = O . 9 7 5 0 E - 0 4
4 X = O . 2 9 2 5 E - 0 3  H X = O . 9 7 5 0 E - 0 4  

, 5  X = 0 . 3 9 0 O E - O 3 H X = O . 9 7 5 0 E - 0 4  
6  X = O . 4 1 0 0 E - 0 3  H X = O . 2 0 0 0 E - 0 4  

. 7  X = O . 6 5 5 0 E - 0 3 ; H X = O . 2 4 5 0 E - 0 3
8  X = O . 9 0 0 0 E - 0 3  H X = O . 2 4 5 0 E - 0 3
9  X = O . 9 0 2 4 E - 0 3  H X = O . 2 4 0 0 E - 0 5  

. 1 0  X = O . 9 0 3 5 E - 0 3  H X = O . 1 1 1 2 E - 0 5
11 X = O . 9 0 4 6 E - 0 3  H X = O . 1 1 1 2 E - 0 5  

. 1 2  X = O . 9 0 4 8 E - 0 3 H X = O . 1 8 7 5 E - 0 6
13 X = O . 9 0 5 0 E - 0 3  H X = O . 1 8 7 5 E - 0 6
1 4  X = O . 9 0 7 0 E - 0 3  H X = O . 2 0 0 0 E - 0 5
1 5  X=O . 9 0 9 2 E - 0 3  HX=O . 2 2 5 0 . E - 0 5
1 6  X = O . 9 2 0 8 E - 0 3  —  —
17 X = O . 1 2 6 0 E - 0 2  
.18 X=O . 1 6 0  O E - 0 2
19 X = O . 1 6 1 7 E - 0 2
2 0  X = O . 1 6 2 5 E - 0 2
2 1  X = O ; 1 6 3 2 E - 0 2
2 2  X“ 0 . 1 6 4 0 E - 0 2
2 3  X = O . 1 6 4 7 E - 0 2
2 4  X = O . 1 6 5 0 E - 0 2

HX=O.1155E-04 
HX=O,3396E-03 
HX=O.3396E-03 
HX=O.1750E-04 
HX=O.7375E-05 
Hx=O,7375E-05 
HX=O.7375E-05 
HX=O.7375E-05 
HX=O.350OE-05

25 X=O.1654E-02 HX=O.350OE-O5
26 X=0.1658E-02 HX=O.40OOE-O5
27 X=0.1662E-02 HX=O.4000E-05
28 X=0.1665E-02 HX=O.3500E-05
29 X=O.1669E-02 HX=O.350OE-O5
30 X=O.1673E-02 HX=O.3625E-05
31 X=O.. 1676E-02 HX=O . 3625E-05
32 X=0.1706E-02 HX=O.2937E-04
33 X=0.1735E-02 HX=O.2937E-04
34 X=O.1758E-02 KX=O.2300E-04
35 X=O.1780E-02 HX=O.2200E-04
36 X=O.2170E-02 HX=O.390OE^O3
37 X=O.2586E-02 HX=O.4100E-03.
38 X=O.299OE-O2. HX=O.410OE-O3
39 X=O.301OE-O2 HX=O.2000E-04
40 X=O.3270E-02 HX=O.2600E-03.
41 X=O.3530E-02 HX=O.2600E-03
42 X=O.3790E-02 HX=O.2600E-03
43 X=0.381OE-O2 HX=O.20OOE-04
44 X=O,4273E-02 HX=O.4633E-03
45 X=O.4737E-02 HX=O.4633E-03
46 X=O.520OE-02 HX=Q,4633E-03
47 X=O.5291E-02 HX=O.9100E-04
48 X=O.5291E-02 HX=O.5000E-06
49 X=O.5292E-02 HX=O. 50OOE^O 6
50 X=O.5293E-02 HX=O.6400E-06
51 X=O.5293E-02 HX=O.3600E-06
52 X=O.5294E-02 HX=O.6700E-06
53 X=O.5294E-02 HX=O.6660E-06
54 X=O,5295E-02 HX=O.3711E-06
55 X=O.5295E-02 HX=O.37T1E-06
56 X=O.5295E-02 HX=O.3711E-06
57 X=0.5296E-02 HX=O.3711E-06
58 X=O.5296E-02 HX=O.3711E-06
59 X=O.5297E-02 HX=O.3711E-06
60 X=O.5297E-02 HX=O.2187E-06 
61:X=O.5297E-02 HX=O.2187E-06
62 X=O.5299E-02 HX=O.2000E-05
63 X=O.5320E-02 HX=O.2100E-04
64 X=O.5350E-02 HX=O.3000E-04
65 X=O.5790E-02 HX=O.440OE-03
66 X=O.581OE-02 HX=O,2000E-04
67 X=O.5940E-02 HX=O.130OE-O3
68 X=O.6070E-02 HX=O.1300E-03
69 X=O.6200E-02 HX=O.1300E-03

DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2870E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O.5000E+00 PSI=O.2870E+00 
DOP=O.8400E+15 PSIG=O.4682E-03- GAMMA=O,5000E+00 PSI=O.2870E+00 
DOP=O.8400E+15 PSIG=O.4682E-03 GAMMA=O > 5000E+00! PSl=Q.2870E+00 

**♦ TABLE OF COMPUTED POTENTIAL *** .

\ Y-MESH LINE NUMBER i 48 Y= 0.60000E-03 ,
DOP=O.3280E+20 PSIG=O.1047E+00 
DOP=O.3280E+20 PSIG=O.1047E+00 
DOP=O.3280E+20 PSIG=O.I047E+00 
DOP=O.3280E+20 PSIG=O.1047E+00 
DOP=O.3280E+20 ; PSIG=O.1047E+00 
DOP=O.3280E+20 PSIG=O.1047E+00 
DOP=O . 3280E+20 PSIG=O . 1.047E+00 
DOP=O.3280E+20 PSIG=O.1047E+00 
DOP=O.3907E+19 PSIG=O.6659E-01 
DOP=O.4822E+18 
DOP=O.8400E+15 
DOP=O.84OOE+15 
DOP=O.8400E+15 
DOP=O.8400E+15 
DOP=O.8400E+15 
DOP=O.84OOE+15 
DOP=O.8400E+15

PSIG=O.2968E-01 
PSIG=0.4682E-03 
PSIG=O.4682E-03 
PSIG=O.4682E-03 
PSIG=O.4682E-03 
PSIG=O.4682E-03 
PSIG=O. 4.682E-03 
PSIG=O.4682E-03 

DOP=O.8400E+15 PSIG=O.4682E-03 
DOP=O.840OEt15 PSIG=O.4682E-03 
DOP=O.8400E+15 PSIG=O.4682E-03. 
DOP=O.8400E+15 PSlG=O.4682E-03 
DOP=O.8400E+15 PSIG=O.4682E-03 
DOP=O.8400E+15 PSIG=O.4682E-03 
DOP=O.8400E+15 PSIG=O.4682E-03 
DOP=O.840OE+15 PSIG=O.4682E-03 
DOP=O . 8400E+.15 PSIG=O . 4682E-03 
DOP=O.8400E+15 PSIG=O.4682E-03 
DOP=O.8400E+15 PSIG=O.4682E-03 
DOP=O.8400E+15 PSIG=O.4682E-03 
DOP=O.8400E+15 PSIG=O.4682E-03 
DOP=O.8400E+15 PSIG=O,4682E-03 
DOP=O.8400E+15 PSIG=O.4682E-03 
DOP=O . 8400E.+15 PSIG=O .4682E-03 
DOP=O.8400E+15 PSlG=O.4682E-03
DOP=O.840OE+15 
DOP=-.9160E+16 
DOP=-,9160E+16 
DOP=-.9160E+I6 
DOP=-.9160E+16 
DOP=-.9160E+16

PSIG=O.4682E-03 
PSIG=O.9882E-03 
PSIG=O.9882E-03 
PSIG=O.9882E-03 
PSIG=O.9882E-03 
PStG=O.9882E-03

DOP=- .9160E+-16 PSlG=O.9882E-03 
DOP=-.9160E+16 PSlG=O.9882E-03 
DOP=-.9160E+16 PSIG=O.988 2E-03 
DOP=-.9160E+16 PSIG=O.9882E-03 
DOP=-.9160E+16 PSIG=O.9882E-03 
DOP=-.9160E+16 PSIG=O.9882E-0 3 
DOP=-.9160E+16 PSIG=O.9882E-03 
DOP=-.9160E+16 PSIG=O.9882E-03 
DOP=-.9160E+16 PSIG=O.9882E-03 
DOP=-.9160E+16 PSIG=O.9882E-03 
DOP=- 9160E+16 PSlG=O.9882E-03 
DOP=-;9160E+16 PSIG=O.9882E-03 
DOP=!-. 9160E+16 PSIG=O . 9882E-03 
DOF=-.9160E+16 PSlG=O.9882E-03 
DOP=~.9160E+16 PSIG=O.9882E-03 
DOP=-.9160E+16 PSIG=O;9882E-03 
DOP=O.3875E+17 PSIG=O.2112E-02 
DOP=O.2248E+18 PSIG=O.1697E-01 
DOP=O.5460E+18 PSIG=O.3183E-01 
DOP=O.8379E+18 PSlG=O.3929E-01 
DOP=O.1271E+19 PSIG=O.4663E-01 
DOP=O.2499E+20 PSIG=O.9979E-0I: 
DOP=O.3279E+20 PSIG=O.1047E+0Q 
DOP=O;3279E+20 PSIG=O.1047E+00 
DOP=O,3279E+20 PSIG=O.1047E+00 
DOP=O.3279E+20 PSIG=O.1047E+00 
DOP=O.3279E+20 PSIG=O.1047E+Q0 
DOP=O.3279E+20 PSIG=O,1047E+00 
DOP=O.3279E+20 PSIG=O.1047E+00

GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+0b 
GAMMA=O.5000E+00 
GAMMA=O'. 5000E+00 
GAMMA=O.500OEt00 
GAMMA=O.5000E+OQ 
GAMMA=O.5000E+00 
GAMMA=O.50OOEtOO 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000Et00 
GAMMA=O.50OOEt00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAfiMA=O. 5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O . 50,0 OE+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00. 
GAMMA=O.50OOEt00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00. 
GAMMA=O.5000E+00 
GAMMA=O.50OOE+OO. 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.50OOE+00, 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O,5000E+00 
GAMMA=O.50OOE+OO 
GAMMA=O,5000E+00 
GAMMA=O.50OOE+OO 
GAMm A=O.50OOE+00 
GAMMA=O.50OOE+OO 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O, 50OOE+OO 
GAmMa =O : 5OO0e +oo 
GAMm a =O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
. Ga m Ma =O.50o o e+oo 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.50OOE+00 
GAMMA=O.50OOE+OO 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00 
GAMMA=O. 5000E+00 
GAMMA=O.5000E+00 
GAMMA=O.5000E+00

P S I = O ,5092E+00 
P S I = O .5092E+00 
P S I = O .5092E+00 
PSI=O.5092E+00 
PSI=O.5092E+00 
P SIssO . 5092E+00 
PSI=0.5092E+00 
PSI=O.5092E+00 
PSI=O.4720E+00 
P S I = O .4326E+00 
PSI=O.3924E+00 
PSI=O.3872E+00 
P S t = O .3823E+00 
P S I=O.3500E+00 
PSI=O.3274E+00 
PSI=O.2 8 9 1E+00 
P S I = O .2870E+00 
PSI=O.2870E+00 
PSI=O.2870E+00 
P S I = O .2870E+00 
PSI=O.2870Et00 
PSI=O,2870E+00 
P S I = O .2870E+00 
PSI = O , 2870E+00 
P S I = O i2870E+00 
PSI=O.2870E+00 
P S I = O .2870E+00 
P S I = O .2870E+00 
PSI=O.2870E+00 
PSI=O.2870E+00 
P S I = O .2870E+00 
P S I = O .2869E+00 
PSI=O,2869E+00 
P S I = O .2866E+00 
F s i = O .2855E+00 
P S I = - .3831E+00 
P S I = - .3831E+00 
PSI=-.3 8 3 1E+00 
P S I = - .3487E+00 
P S I = - .3487E+00 
P S I = - .3487E+00 
PSI=-.3487E+00 
PSI=-.3 8 3 1E+00 
PSI=-.3 831E+00 
PSI=-.3 8 3 1E+00 
PSI = -.3831E+00 
P S I = - .3792E+00 
P S I = - .3496E+00 
P S I = - .3180E+00 
PSI=-.2 7 3 1E+00 
P S I = - .2447E+00 
P S I * - . 1849E+00 
P S I = - .1139E+00 
P S T = - .6 803E-01 
P S I = T .1689E-01 
PSI=O.4025E-01 
P S I = O .1044E+00 
P S T = O .1758E+00 
PSI=O.2 5 19E+00 
P S I=O.2966E+00 
PSI= O , 3393E+00 
PSI=O.5045E+00 
P S I = O .5092E+00 
PSI= O . 5092E+00 
PSI=O.5092E+00 
P S I = O .5092E+00 
PSI= O . 5092E+00 
P S I = O .5092E+00 
PSI=O.5O92E+0O

PHO=O.1140E+06 
RHO=O.1143E+06 
RHO=O.1143E+06 
RHO=O.1147E+06 
RHO=O.1153E+06 
RHO=O.1154E+06 
RHO=O.1154E+06 
RHO=O.1162E+06 
RHO=O.1167E+06 
RHO=O.1171E+06 
RHO=O.1172E+06 
RHO=O.1175E+06 
RHO=O.1192E+06 
RHO=O.1494E+06 
RHO=O,1912E+06 
RHO=O.2022E+06 
RHO=O.2021E+06 
RHO=O.2026E+06 
RHO=O.2022E+06 
RHO=O.2026E+06

RHO=O:$008E+07 
RHO=O.8008E+07 
RHO=O.8008E+07 
RHO=O.8008E+07 
RHO=O.8008E+07 
RHO=O.8311E+17 
RHO=O.8311E+17 
RHO=O.8393E+17 
RHO=O.1580E+18 
RHO=O.7763E+17 
RHO=-,4806E+17 
RHO=-.3912E+17 
RHO=-.3229E+17 
RHO=-.8712E+16 
RHO*-.3147e +16 
RHO=-.7153E+14 
RHO=T.8143E+1  ̂
RHO=-.1632E+09 
RHO=O.3135E+09 
RHO=O.6890E+09 
RHQ=O.1299E+10 
RHO=O.2356E+10 
RHO=O,4226E+10 
RHO=O.5638E+10 
RHO=O.7501Et10 
RHO=O.1036E+11 
RHO=O.1429E+11 
RHO=O.1896E+11 
RHO=O.2513E+11 
RHO=O.3362E+ Tl 
RHO=O.4495E+11 
RHO=O.2732E+12 
RHO=O.1959E+13 
RHO=O.1034E+14 
RHO=O.4724E+14 
RHO=O.2536E+17 
RHO=O.2538E+17 
RHO=O.2536E+17 
RHO=-.1536E+04 
RHO=-.1536E+04 
RHO=-.1536E+04 
RHO=-.1536E+04 
RHO=O.2536E+17 
RHO=O.2538E+17 
RHO=O.2538E+17 
RHO=O.2538E+17 
RHO=O.2056E+I7 
RHO=O.3211E+15 
RHO— .6354E+16 
RHO— .8663E+16 
RHO*-.8993E+16 
RHO— ;9143E+16 
RHO— .9159E+16 
RHO— .9160E+16 
RHO=-.9160E+16 
RHO— .9160E+16 
RHO=O.3875E+17 
RHO=O.2248E+18 
RHO=O, 5456E+18 
RHO=O.8354E+18 
RHO=O.I256E+19 
RHO=O.130SE+I8 
RHO=O.8326E+17 
RHO=O.8320E+17 
RHO=O.8320E+17 
RHO=O.8409E+07 
RHO=O.8409E+07 
RHO=O.8409E+07 
RHO=O.8409E+07
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* * * * *  EN TER  FINDMX

PROBLEM SUMMARY

D AT E:  0 9 / 2 2 / 8 7  T I M E :  0 4 . 2 1 . 4 6

VNOR= 0 . 2 5 9 5 0 E - 0 1  XNOR= 0 . 3 5 9 1 4 E - 0 2  CARNOR= 0 . 1 3 1 2 1 E + 1 1  TEMP= 3 0 1 . 1 5 0  DEG K 

CURNOR= 0 . 5 8 5 3 0 E - 0 6  GRNOR= 0 . 1 0 1 7 3 E + 1 6  T IM N OR = 0 . 1 2 8 9 8 E - 0 4  

D E V I C E  WI DTH= 0 . 6 2 0 0 0 E + 0 2  D E V I C E  T H I C K N E S S =  0 . 6 0 0 0 0 E + 0 1

SPR E A D I N G  R E S I S T A N C E  RUN S P L I T  A T TH E CONTACTS D I R E C T  S O L U T I O N  

S LOTBOOM BANDGAP NARROWING MODEL USED

BULK D O P IN G  D E N S I T Y  = 0 . 8 4 0 E + 1 5  P E R  CM3

MAXIMUM CHANGE I N  P O T E N T I A L  BETWEEN MESH P O I N T S  I N  THE X - D I R E C T I O N  = 2 8 . 0 7 5 4 1  ( I N  U N I T S  OF  K T / Q )

MAXIMUM CHANGE I N  P O T E N T I A L  BETWEEN MESH P O I N T S  I N  TH E Y - D I R E C T I O N  = 9 . 0 1 3 1 5  ( I N  U N I T S  OF  K T / Q )

6 9  NODES I N  X - D I R E C T I O N  4 8  NODES I N  Y - D I R E C T I O N

REL A X A TI O N  FACTOR= 1 . 7 0 0

EN TE R FINDMX
PROBLEM SUMMARY

D AT E:  0 9 / 2 2 / 8 7  T I M E :  0 4 . 2 1 . 4 6

VNOR= 0 . 2 5 9 5 0 E - 0 1  XNOR= 0 . 3 5 9 1 4 E - 0 2  CARNOR= 0 . 1 3 1 - 2 I E + 1 1 TEMP= 3 0 1 . 1 5 0  DEG K 

CURNOR= 0 . 5 8 5 3 0 E - 0 6 -GRNOR= 0 . . 1 0 1 7 3 E + 1 6  TIM N OR = Q . 1 2 8 9 8 E - 0 4  

D E V I C E  WI DTH= 0 . 6 2 0 0 0 E + 0 2  D E V I C E  T H I C K N E S S =  0 . 6 0 0 0 0 E + 0 1

SPR E A D I N G  R E S I S T A N C E  RUN S P L I T  AT  TH E CONTACTS D I R E C T  SO L U T I O N  

S LOTBOOM. BANDGAP NARROWING MODEL USED

BULK D O P IN G  D E N S I T Y  = 0 . 8 4 0 E + 1 5  P E R  CM3

MAXIMUM CHANGE I N  P O T E N T I A L  BETWEEN MESH P O I N T S  I N  THE X - D I R E C T I O N  = 

MAXIMUM CHANGE I N  P O T E N T I A L  BETWEEN MESH P O I N T S  I N  THE Y - D I R E C T I O N  = 

6 9  NODES I N  X - D I R E C T I O N  4 8  NODES I N  Y - D I R E C T I O N

RELA XA TI ON  FACTOR= 1 . 7 0 0

2 8 . 0 7 5 4 1  ( I N  U N I T S  O F  K T / Q )  

9 . 0 1 3 1 5  ( I N  U N I T S  O F  K T / Q )

1
D E V I C E  P LO T * * * * * * * * *

CCCCC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  OBBBB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  OE EEE  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
OOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
OOOOOOOOOOOOOOOOOQOOOOOOOOOO.OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
OOOOOOOOOOOOOOO'OOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO-OOOOOOOOOOOOOOOOOOOOOOOO 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOpOOOOOOOOOOOOOOOOOdOOOOOOOQOOOOOOOO
oooooooooooooooooooooooooooodooooooooooooOoooooooooooooooGboooboooooo
oooooooooooooooooooooooodoooooooboooooooooooooooooooodooooooooooooooo
000000000000000000000000000000000000000000000000000000000000000000000
OQOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOdOOOOOOOOOOOOOOOOOGOOOOOOOOOOOO
OOOOOOOOOdOOOOOOOOOOOOOOOOOOOOOOOOOOpOOOdOOOOOOOOOOOOOOOOOOOOOOOOOOOO
ooooooooooooooooooooooooooooooooooooboooooooooooooooooooodooooooodooo
000000000000000000000000000000000000000000000000000000000000000000000
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOObOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooodooooooo

***** ENTER TAPEQ 
# e o r  .
***** e n t e r READ2D 
***** ENTER DUMP2D
XLINE=O,800000E+01 X=O.OOOOOOE+OO II= 1 JJs 1 
XLlNE=O.600000E+01 X=O.975bbOE+pO ±1= 1 JJ=. 2 
XLINE=O.800000E+01 X=O.19500dE+bl II= 1 JJ= 3 
XLINE=O.800000E+01 X=O.292500E+01 II= 1 JJ= 4 
XLINE=O.800000E+01 X=O.390000E+01 II= 1 JJ= 5 
XLINE=O ..800000E+01 X=O.410000E+01 II= 1 JJ= 6 
XLINE=O.800000E+01 X=O.655000E+01 Ii= 1 JJ= 7 
XLINE=O.800000E+01 X=O.900000E+0T II= 1 JJ= 8 
XLINE=O.420000E+02 X=O.pOdOOPE+db II= 2 JJ= 1 ; ;
XLINE=O.420000E+02 X=O .975000E+00 II= 2 JJ= 2 
XLINE=O.420000E+02 X=O.195000E+01 II= 2 JJ= 3 
XLINE=O.420000E+02 X=O.292500E+01 II= 2 JJ= 4 
XLINE=O.420000E+02 X=O ̂ 390000E+01 II= 2 JJ= 5 
XLINE=O.420000E+02 X=O.410000E+01 II= 2 JJ= 6 
XLINE=O.420000E+02 X=O.655000E+01 II= 2 JJ= 7 
XLINE=O.420000E+02 X=0.900000E+01 II= 2 JJ= 8 
XLINE=O.420000E+02 X=O.902400E+01 II= 2 JJ= 9 
XLINE^O.420000E+02 X=O.903512E+01 II= 2 JJ=IO 
XLINE=O.420000E+02 X=O.904625E+0T II= 2JJ=11 
XLINE=O.420000E+02 X=O.904812E+01 II= 2 JJ*12 
XLINE=O.420000E+02 X=O.905b00E+01 II* 2 JJ=13 ;
XLINE=O.420000E+02 X=O.907000E+01 Il= 2 JJ=14 
XLINE=O.420000E+02 X=O.909250E+01 II= 2 JJ=15 
XLINE=O.420000E+02 X=O.920800Etdi II= 2 JJ=16 
XLINE=O.420000E+02 X=O.126040E+02 II= 2 JJ=17 
XLINE=O.420000E+02 X=O.160000E+02 II= 2 JJ=18 
XLlfe0.42a0dbE^02'X=0.161750.E+b2.II* 2 0J=f9 
.XLINE=O.420000E+02 X=O.162487E+02 Il= 2 JJ=20 
XLINE=O.420000E+02 X=O.163225E+02 II= 2 JJ=21 
XLINE=O.420000E+02 X=O.163962E+02 II= 2 JJ=22 
XLINE=O.420000E+02 X=O.164700E+02 II* 2 JJ=23 
XLlNE=O.420000E+02 X=O.165050E+02 II= 2 JJ=24 
XLINE=O.420000E+02 X=O.165400E+02 II= 2 JJ=25 
XLINE=O .:42d000E+02 X=O . T658d0E+02 Il* 2 JJ=26 
XLINE=O:420000E+02 X=O.l66200E+d2 II= 2 Jj*27 
XLINE=O.42000dE+02 X=O.166550E+02 Il= 2 JJ=28 
XLIiTC=O.420000E+02 X=O.166900E+02 II= 2 JJ=29 
XLINE=O.42bO00E+02 X=O.167262E+02 II= 2 JJ=30 
XLlNE=O.420d0bE+02 X=O.i67625E+02 Il= 2 Jj=31 
XLINE=O .,42000dE+02 X=O. 170562E+02 II= 2 JJ=32 
XLINE=O.420000E+02 X=O.173500E+02 II= 2 JJ*33 
XLINE=O.420000E+02 X=O.175800E+d2 II= 2 JJ=34 .
XLINE=O.420000E+02 X=O.178000E+02 II= 2 JJ=35 
XLINE=O.420000E+02 X=O.217000E+02 II= 2 JJ=36 
XLINE=O.420000E+02 X=O.258000E+02 II= 2 JJ=37 
XLINE=O.420000E+02 X=O.299000E+02 Il= 2 JJ=38.
XLlNE=O.420000E+02 X=O/301000E+02 II= 2 JJ=39 
XLlNE=O.420000E+02 X=O.327000E+02 II= 2 JJ=40 
XLINE=O.420000E+02 X=O.353000E+02.II= .2 JJ=41 
XLINE=O.420000E+02 X=O.379000E+.02 II= 2 JJ=42 
XLINE=O.420000E+02 X=O.381000E+02 II= 2 JJ=43 
XLINE=O.42OPO0E+O2 X=0.427333E+02 II= 2 JJ=44 
XLINE=O.700b00E+02 X=O.OOOOOOE+OO II= ,3 JJ= I 
XLlNE=O.700000E+02 X=O.975000E+P0 II*>3;JJ= 2 
XLINE=O.700000E+02 X=O.195000E+01 II= 3 JJ= 3 
XLINE=O.7d000bE+O2 X=O.292500E+01 II= 3 JJ= 4 
XLINE=O.700000E+02 X=O.390000E+0I.II= 3 JJ= 5 
XLlNE=O.700dObE+02 X=O.410000E+0I II= 3 JJ= 6 
XLiNE=O.700000E+02 X=O.655000E+01 II= 3 JJ= 7 
XLiNE=O.700000E+02 X=O.9000b0E+01 II= 3 JJ= 8 
XLINE=O.700000E+02 X=O.902400E+0T II= 3 JJ= 9 
XLINE=O.700000E+02 X=O.903512E+01 II= 3 JJ=IO -
XLINE=O.700000E+02 X=O.904625E+01 H =  3 JJ*11 
XLINE=O.7000OOE+O2 X=O.904812E+01 II= 3 JJ=12 
XLINE=O .700000E+02 X=O.905000E+01 Il= 3 JJ=13 
XLlNE=O.700000E+02 X=O.907000E+01 II= 3 JJ=14 
XLINE=O.700000E+02 X=O.909250E+01 II* 3 Jj=15 
XLINE=O.700000E+02 X=O.920800E+01 II= 3 Jj=I6 
XLINE=O.700000E+02 X=O.T26040E+02 II= 3 JJ= 17 
XLINE=O.700000E+02 X=O.160000E+02 II= 3 JJ=18 
XLINE=O.700000E+02 X=O.161750E+02: II= 3 JJ=19 
XLINE=O.700000E+02 X=O.162487E+02 II= 3 JJ=20 
XLINE=O.700000E+02 X=O.163225E+02 II= 3 JJ=21 
XLINE=O.700dOOE+02 X=O.163962E+02 Il= 3 JJ=22 
XLINE=O.700000E+02 X=O.164700E+02 II=.3 JJ=23 
XLINE=O.700000E+02 X=O.165050E+02 II= 3 JJ=24 
XLINE=O.700000E+02 X=O.165400E+02 Ii= 3 Jj=25 
XLINE=O.700000E+02 X=O.165800E+02 II= 3 JJ=26 
XLINE=O.70d000E+d2 X=O.166200E+02 II= 3 JJ=27



9 8

X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2 X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2 X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2 X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2 X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2 X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2 X=O 
X L I N E = Q . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2 X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2 X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X=O 
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X = 0 ,  
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X = 0 ,  
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X = 0 ,  
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X = 0 .  
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X = 0 .  
X L I N E = O . 7 0 0 0 0 0 E + 0 2 X = 0 .  
X L I N E = O . 7 0 0 0 0 0 E + 0 2  X = 0 .  
X L I N E = O . 7 0 0 0 0 0 E + 0 2 X = 0 .  
&.PROBLM 
NUM2D = 2 2 2 3  
PO S = 0 
T A P E  = T 
ERR = F 
I N F O  = 5 
IV G S S  = 0 
S.END

. 1 6 6 5 5 0 E + 0 2  I I =  3 J J = 2 8  

. 1 6 6 9 0 0 E + 0 2  I I =  3 J J = 2 9  

. 1 6 7 2 6 2 E + 0 2  I I =  3 J J = 3 0  

. 1 6 7 6 2 5 E + 0 2  I I =  3 J J = 3 1  

. 1 7 0 5 6 2 E + 0 2  I I =  3 J J = 3 2  

. 1 7 3 5 0 0 E + 0 2  I I =  3 J J = 3 3  

. 1 7 5 8 0 0 E + 0 2  I I =  3 J J = 3 4  

. 1 7 8 0 0 0 E + 0 2  I I =  3 J J = 3 5  

. 2 1 7 0 0 0 E + 0 2  I I =  3 J J = 3 6  

. 2 5 8 0 0 0 E + 0 2  I I =  3 J J = 3 7  

. 2 9 9 0 0 0 E + 0 2  I I =  3 J J = 3 8  

. 3 0 1 0 0 0 E + 0 2  I I =  3 J J = 3 9  

. 3 2 7 0 0 0 E + 0 2  I I =  3 J J = 4 0  
3 5 3 0 0 0 E + 0 2  I I =  3 J J = 4 1  
3 7 9 0 0 0 E + 0 2  I I =  3 J J = 4 2  
3 8 1 0 0 0 E + 0 2  I I =  3 J J = 4 3  
4 2 7 3 3 3 E + 0 2  I I =  3 J J = 4 4  
4 7 3 6 6 7 E + 0 2  I I =  3 J J = 4 5  
5 2 0 0 0 0 E + 0 2  I I =  3 J J = 4 6  
5 2 9 1 0 0 E + 0 2  I I =  3 J J = 4 7  
5 2 9 1 5 0 E + 0 2  I I =  3 J J = 4 8  

. 5 2 9 2 0 0 E + 0 2  I I =  3 J J = 4 9  

. 5 2 9 2 6 4 E + 0 2  I I =  3 J J = 5 0  

. 5 2 9 3 0 0 E + 0 2  I I =  3 J J = 5 1  

. 5 2 9 3 6 7 E + 0 2 .  I I =  3 J J = 5 2  

. 5 2 9 4 3 4 E + 0 2  I I =  3 J J = 5 3  

. 5 2 9 4 7 1 E + 0 2  I I =  3 J J = 5 4  
, 5 2 9 5 0 8 E + 0 2  I I =  3 J J = 5 5  
, 5 2 9 5 4 5 E + 0 2  I I =  3 J J = 5 6  
, 5 2 9 5 8 2 E + 0 2  I I =  3 J J = 5 7  
, 5 2 9 6 1 9 E + 0 2  I I =  3 J J = 5 8  
, 5 2 9 6 5 6 E + 0 2  I I =  3 J J = 5 9  
, 5 2 9 6 7 8 E + 0 2  I I =  3 J J = 6 0  
, 5 2 9 7 0 0 E + 0 2  I I =  3 J J = 6 1  
5 2 9 9 0 0 E + 0 2  I I =  3 J J = 6 2  
5 3 2 0 0 0 E + 0 2  I I =  3 J J = 6 3  
5 3 5 0 0 0 E + 0 2  I I =  3 J J = 6 4  
5 7 9 0 0 0 E + 0 2  I I =  3 J J = 6 5  
5 8 1 0 0 0 E + 0 2  I I =  3 J J = 6 6  
5 9 4 0 0 0 E + 0 2  I I =  3 J J = 6 7  
6 0 7 0 0 0 E + 0 2  I I =  3 J J = 6 8  
6 2 0 0 0 0 E + 0 2  I I =  3 J J = 6 9

COMMENT: SPR E A D I N G  R E S I S T A N C E  RUN S P L I T  AT THE CONTACTS D I R E C T  SO L U T I O N
SJIEWTON
ITMAX = 4 0
D E L T S T  = 1 . 0 0 0 0 0 0 0 0 0 O O 0 O E - O 0 0 4  
G T E S T  = 9 . 9 9 9 9 9 9 9 9 9 9 9 9 9 E + 0 0 4 9  
L T E S T  = 9 . 9 9 9 9 9 9 9 9 9 9 9 9 9 E + 0 0 4 9  
MTES T = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  

. MTMX = 3  
NDAMP = 1  
KMAX = 5
REDUCE = 2 . 0 0 0 0 0 0 0 0 0 0 0 0 0
ID VRG = 5
SlEND
SlRECOMB
AO = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
A P  = 9 ; 9 0 0 0 0 0 0 0 0 0 OO O E -O 0 3 2  
AN = 5 . 0 0 0 0 0 0 0 0 0 0 0 O O E -O O 3 2  
TAUP = 1 .OOOOOOOOOOOOOE-OOO6 
TAUN = 1 .OOOOOOOOOOOOOE-OOO6 
ET = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  .
NC = 7 . 1 0 0 0 0 0 0 0 0 0 0 0 0 E + 0 0 1 5
SlEND
SlGENRAT
I G E N  = 'DA RK
I S H A D E  = .1
CONCEN = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
WL = 0 . 7 0 0 0 0 0 0 0 0 0 0 0 0  
B SR  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
XSHAD = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
R E F L  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0
SlEND
SlMOBLTY
MODEL = ' AR OR A-CCS
SlEND
SlBC
Q S ST O P  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
S PT O P  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
SNTOP  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
QS SB OT  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
SPB OT  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
SNBOT = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
Q S S L E F  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  
S P L E F  = 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0



SNLEF = 0.0000000000000 . .
QSSRIT =0.0000000000000
SPRIT = 0.0000000000000 1 '
SNRIT = 0.0000000000000 
ETS = 0.0000000000000 
IDEAL- = F
SPP= 10000000.000000
SNP = 9900000.0000000 ' . •
SPN = 0.0000000000000 
SNN = 10000000.000000 .
SlEND

X L ^ e= a.0000000000000 42.000000000000 70.000000000000 -1.0000000000000 -1.0000000000000 -1.0000000000000 -1.0000000000000
^ i ^ ^ ^ o ^ O O O O O O O O O O O O ^ ^ S O O O O O O O O O O O ^ ^ O O O O O O O O O O O O O  - 1 . 0 0 0 0 0 0 0 0 0 0 0 0 0  - 1 . 0 0 0 0 0 0 0 0 0 0 0 0 0  - 1 . 0 0 0 0 0 0 0 0 0 0 0 0 0  - 1 . 0 0 0 0 0 0 0 0 0 0 0 0 0

V£ES°a00C00000000000000999^00000000000°999?00000000000 999.00000000000 909.00000000000 999.00000000000 999 00000000000 9 ^
S  !3:88888}

999.00000000000 . . '

StEND . .

♦♦♦♦♦ENTER DUMP2D
&OP TON5 > V ‘ ^  ; ; / . V r V ^ V v ' r: '••• ' 7  *-•  ̂ '  ,• -  ' ^
VBE = 0.6600000000000 
VCE =2.6000000000000 
DVBE = 0.05000000000000 
DVCE = 0.5000000000000 
XAl = 22.000000000000 
XBI = 52.000000000000 .
YA = 5.8750000000000 
YB = 5.9200000000000 
DELJB = 1.0000000000000E-0004
XAI= 22.0000000 00 0 0.0 
XBI=52.000000000000 
YA=5.8750000000000 
YB=5.9200000000000 
NODXAI=36 
NODXBI=46 
NODYA= 31 
NODYB=3 5
1

N X A I = 3 6  N X B I = 4 6  NY A =3 1 N Y B = 3 5

D E F I N I T I O N  OF  BOU ND AR IE S  WHERE CURRENT I S  CALCULATED 
♦ ♦ ♦ ♦ ♦  I N D I C A T E S  BOUNDARY

S S S S S N N N N N - - -  
I NNNNNNNNNN-- -

n n NNn n n n n n - - -
NNNNNNNNNN-—  
NNNNNNNNNN-- ^ 
NNNNNNNNNN- —  
NNNNNNNNN-------
n n n n N n n n - - - - -
NNNNNNNN-- ~ - ~

.-^p*ppSSSSPPPP*PPPPPPPPPPNNNNNNNNNSSS;S 
— — p *p p p p p p p p p p*p p p p p p p p p p n n n n n n n n n n n n n

P*PPPPPPPPPP*PPPPPPPPPPNNNNNNNNNNNNN 
P*PPPPPPPPPP*PPPPPPPPPPPNNNNNNNNNNNN 
■ P * PPPPPPPPPP *PPPPPPPPPPPPNNNNNNNNNNN 
P * PPPPPPPPPP * PPPPPPPPPPPPPNNNNNNNNNN

--- — P*PPPPPPPPPP*PPPPPPPPPPPPPPPNNNNNNNN
-P*PPPPPPPPPP *PPPPPPPPPPPPPPPNNNNNNNN
-P*PPPPPPPPPP*PPPPPPPPPPPPPPPPPPPPPPP-P*PPPPPPPPPP*PPPPPPPPPPPPPPPPPPPPPPP 
-p*pppppppppp+ppppppppppppppppppppppp

— P*PPPPPPPPPP*PPPPPPPPPPPPPPPPPPPPPPP-- P*PPPPPPPPPP*PPPPPPPPPPPPPPPPPPPPPPP
— p*pppppppppp*****************^*****# 

P*PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 
_-_p*pppppppppppppppppppppppppppppppppp
-- P*PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
— P*PPPPPPPPPPPPPPPPP?PPPPPPPPPPPPPPPP___p*****i*****************************
- — PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP



1 0 0

1I N I T I A L  NORM = 0 . 6 5 9 E + 1 9  V = 0 . 0 0 0 0  VOLTS
P - L O C A L  = 0 . 2 1 7 E + 2 6  P -G LO BAL  = 0 . 1 6 7 E + 2 0
N- L O C A L  = 0 . 4 8 9 E + 2 3  N-GLOBAL = 0 . 3 1 0 E + 1 9
V - L O C A L  = 0 . 6 1 3 E + 0 3  V- GLOBAL = 0 . 5 3 3 E - 0 . 1

0 I T E R A T I O N  = 1

GLOBAL NORM(O) = 0 . 2 3 6 E + 1 4
P - L O C A L  = 0 . 6 4 0 E + 18 P -GLOBAL = 0 . 3 2 4 E + 1 3
N - L O C A L  = 0 . 1 7 9 E + 1 9  N-GLOBAL = 0 . 6 7 6 E + 1 4
V - L O C A L  = 0 . 1 2 8 E + 0 4  V-GLOB AL = 0 . 2 3 3 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 8 4 E - 0 5  KT A T ( I t J )  = ( 5 9 ,  3 2 )
MAX CHANGE I N  FN = 0 . 2 4 5 E - 0 6  KT A T ( T 1J )  = ( 5 4 ,  2 9 )
MAX CHANGE I N  V = 0 . 1 0 3 E + 0 1  KT AT  ( I , J )  = ( 5 4 ,  2 0 )

0 I T E R A T I O N  = 2

GLOBAL NOR M(O ) = 0 . 1 6 2 E + 1 4
P - L O C A L  = 0 . 8 1 8 E + 2 0  P-GL OB AL  = 0 . 1 ' 9 1 E + 1 4 .
N - L O C A L  = 0 . 4 1 3 E + 18 N-GLOBAL = 0 . 2 9 6 E + 1 4
V - L O C A L  = 0 . 7 0 9 E + 0 3 V-GLOB AL = 0 . 1 3 0 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 7 2 E - 0 5  KT AT  ( I 1J )  = ( 6 1 ,  1 9 )
MAX CHANGE I N  FN = 0 . 4 1 3 1 - 0 6  KT AT ( I , J )  = ( 6 1 ,  1 9 )
MAX CHANGE I N  V = 0 . 1 3 2 E + 0 0  KT AT ( I , J )  = ( 5 4 ,  2 0 )

OiterAt i o n = 3
GLOBAL NOR M(O ) = 0 . 4 6 0 E + 1 4

P - L O C A L  = 0 . 5 1 2 E + 1 9  P-GL OB AL  = 0 . 1 0 5 E + 15
N - L O C A L  = 0 . 4 7 6 E + 1 8  N-GLOBAL = 0 . 3 2 8 E + 1 4
V - L O C A L  = 0 . 4 9 2 E + 0 3  V-GLOB AL = 0 . 6 9 5 E ~ 0 1

MAX CHANGE I N  F P  = 0 . 1 2 1 E - 0 6  KT AT ( I , J )  = ( 5 0 , 1 9 )
MAX CHANGE I N  FN = 0 . 1 6 5 E - 0 6  KT AT ( I , J )  = -( 6 1 , 1 9 )
MAX CHANGE I N  V = 0 . 8 2 1 E - 0 4  KT AT ( I , J )  = ( 4 7 , 1 9 )

F I N A L  NORM = 0 . 4 6 0 E + 1 4
T IM E  FOR S O LU TI ON  = 1 4 . 6

1I N I T I A L  NORM = 0 . 1 6 8 E + 2 6  V = 0 . 0 0 0 0  VOLTS
P - L O C A L  = 0 . 5 1 2 E + 1 9  P-GL OB AL  = 0 . 1 0 5 E + 1 5  
N - L O C A L  = 0 . 1 2 6 E + 3 1  N-GLOBAL = 0 . 5 0 5 E + 2 6  
V - L O C A L  = 0 . 5 1 8 E + 0 3  V-GLOB AL = 0 . 9 0 0 E - 0 1

O I T E R A T I O N . =  1

GLOBAL NORM (O) = 0 . 2 5 3 E + 2 0
P - L O C A L  = 0 . 2 9 4 E + 1 3  P -GLOBAL = 0 . 1 4 5 E + 0 8
N - L O C A L  = 0 . 5 3 5 E + 2 5  N-GLOBAL = 0 . 7 6 0 E + 2 0  
V - L O C A L  = 0 . 5 1 5 E + 0 6  V-GLOB AL = 0 . 5 2 7 E + 0 4

MAX CHANGE I N  F P  = 0 . 1 2 9 E + 0 1  KT AT ( I 1J )  = { 1 ,  4 7 )
MAX CHANGE I N  FN = 0 . 3 6 5 E + 0 1  KT AT ( I 1J )  = ( 1 ,  4 7 )
MAX CHANGE I N  V = 0 . 3 6 5 E + 0 1  KT AT ( I , J )  = ( 1 ,  4 7 )

0 I T E R A T I O N  = 2

GLOBAL NORM(O) = 0 . 1 7 2 E + 2 0
P - L O C A L  = 0 . 3 3 4 E + 14 P-GL OB AL  = 0 . 2 7 7 E + 0 8  
N - L O C A L  = 0 . 3 6 2 E + 2 5  N-GLOBAL = 0 . 5 1 5 E + 2 0  
V - L O C A L  = 0 . 4 1 8 E + 0 6  V-GLOBAL = 0 . 5 4 6 E + 0 4

MAX CHANGE I N - F P  = 0 . 2 5 9 E + 0 1  KT AT ( I , J )  = ( 1 ,  4 7 )
MAX CHANGE I N  FN = 0 . 3 5 5 E + 0 1 KT AT ( I , J )  = ( 1 ,  4 7 )
MAX CHANGE I N  V. = 0 . 3 5 5 E + 0 1  KT AT ( I , J )  = ( 1 ,  4 7 )

0 I T E R A T I O N  = 3

GLOBAL NORM(O) = 0 . 1 1 7 E + 2 0
P - L O C A L  = 0 . 2 0 3 E + 14 P-GL OB AL  = 0 . 2 7 2 E + 0 8  
N - L O C A L  = 0 . 2 4 6 E + 2 5  N-GLOBAL = 0 . 3 5 0 E + 2 0  
V - L O C A L  = 0 . 2 4 6 E + 0 6  V- GLOBAL = 0 . 3 0 2 E + 0 4

MAX CHANGE I N  F P  = 0 . 2 6 8 E + 0 1  KT AT ( I 1J )  = ( 1 ,  4 7 )
MAX CHANGE I N  FN = 0 . 3 4 5 E + 0 1  KT AT ( I 1J )  = ( 1 ,  4 7 )
MAX CHANGE I N  V = 0 . 3 4 5 E + 0 1  KT AT  ( I 1J )  = ( 1 ,  4 7 )

0 I T E R A T I O N  = 4

GLOBAL NORM(O) = 0 . 7 9 2 E + 1 9
P - L O C A L  = 0 . 6 3 5 E + 1 3  P -G LO BAL  = 0 . 1 7 4 E + 0 8  
N - L O C A L  = 0 . 1 6 7 E + 2 5  N-GLOBAL = 0 . 2 3 8 E + 2 0  
V - L O C A L  = 0 . 4 5 2 E + 0 6  V-GLOBAL = 0 . 4 4 1 E + 0 4

MAX CHANGE I N  F P  = 0 . 2 5 7 E + 0 1  KT A T ( I , J )  = ( 1 ,  4 7 )
MAX CHANGE I N  FN = 0 . 3 5 2 E + 0 1  KT AT  ( I 1J )  = { 4 3 ,  3 4 )
MAX CHANGE I N  V = 0 . 3 3 3 E + 0 1  KT AT  ( I 1J )  = ( 1 , 4 7 )

0 I T E R A T I O N  = 5

GLOBAL NORM(O) = 0 . 5 3 5 E + 1 9
P - L O C A L  = 0 . 4 6 7 E + 1 3  P-GL OB AL  = 0 . 1 2 9 E + 0 8  
N - L O C A L  = 0 . 1 1 2 E + 2 5  N-GLOBAL = 0 . 1 6 0 E + 2 0  
V - L O C A L  = 0 . 9 1 0 E + 0 6  V- GLOBAL = 0 . 7 8 7 E + 0 4

MAX CHANGE I N  F P  = 0 . 2 5 2 E + 0 1  KT A T ( I 1J )  = ( 1 ,  4 7 )
MAX CHANGE I N  FN = 0 . 3 2 0 E + 0 1  KT AT  ( I 1J )  = ( 1 ,  4 7 )
MAX CHANGE I N V  = 0 . 3 2 0 E + 0 1  KT AT  ( I 1J )  = ( 1 ,  4 7 )

O I T E R A T I O N  = 6

GLOBAL NORM(O) = 0 . 3 5 7 E + 1 9
P - L O C A L  = 0 . 3 1 9 E + 1 3  P -GLOBAL = 0 . 9 2 2 E + 0 7



ioi

N - L G C A L  = 0 . 7 4 9 E + 2 4  N - G L O B A L  = 0 . 1 0 7 E + 2 0
V - L O C A L  = 0 . 1 6 8 E + 0 7  V - G L O B A L  = 0 . 1 3 2 E + 0 5

MAX CHANGE I N  F P  = 0 . 2 5 9 E + 0 1  KT AT  ( I 1J )  .=
MAX CHANGE I N  F N  • = 0 . 3 0 6 E + 0 1  KT  AT  ( I v J ) '  =
MAX CHANGE I N  V =  0 . 3 0 6 E + 0 1 KT AT ( I 1J ) =  

0 I T E R A T I O N  . = 7

GLOBAL NORM(O) = 0 . 2 3 4 E + 1 9
P - L O C A L  = 0 . 1 9 7 E + 1 3  P - G L O B A L  = 0 . 6 1 4 E + 0 7
N - L O C A L  = 0  . 4 9 I E + 2 4  N - G L O B A L  = 0 . 7 0 3 E + 1 9
V - L O C A L  = 0 . 2 5 2 E + 0 7  V - G L O B A L  =^O. 1 6 9 E + 0 5

MAX CHANGE I N  F P -  0 . 2 7 0 E + 0 1  KT A T  ( I 1J )  = 
MAX CHANGE I N  F N  = 0 . 2 9 1 E + 0 1  K T A T  ( I 1J )  !
MAX CHANGE I N  V  = / 0 . 2 9 T E + 0 1  KT AT  ( I 1J )  !

0 I T E R A T I O N  = 8

GLOBAL NOR M(O ) = 0 . 1 5 0 E + 19
P - L O C A L  = 0 . 1 O O E + 13  P - G L O B A L  = 0 . 3 7 4 E + 0 7  
N - L O C A L  = 0 . 3 1 4 E + 2 4 .  N - G L O B A L  = 0 . 4  5 0 E + 19  
V - L O C A L  = 0 . 2 4 1 E + 0 8  V - G L O B A L  = 0 . 1 0 6 E + 0 6

MAX CHANGE I N  F P  = 0 . 2 6 9 E + 0 1  K T A T  ( I 1J )  :
MAX CHANGE I N  F N  = 0 . 2 7 4 E + 0 1  KT AT ( I 1J )  :
MAX CHANGE I N  V  = 0 . 2 7 4 E + 0 1 KT  A T  ( I 1J )  :

^ v^ v o i t e r a t i o n ; = v 9": :v ;; ■ ■

GLOBAL NO RM (O) = 0 . 9 3 0 E + l 6
P - L O C A L  = 0 . 3 1 9 E + 1 2  P - G L O B A L  = 0 . 1 9 8 E + 0 7
N - L O C A L  = 0 . 1 9 5 E + 2 4  N - G L O B A L  - 0 . 2 7 9 E + 19
V - L O C A L  = 0 . 2 3 2 E + 0 8  V - G L O B A L  = 0 . 1 1 7 E + 0 6

MAX CHANGE I N  F P  = 0 . 2 5 6 E + 0 1  KT AT ( I 1J )
MAX CHANGE I N  FN  = 0 . 2 5 4 E + 0 1  KT A T  ( I 1J )  :

. MAX CHANGE I N  V  = 0 . 2 5 4 E + 0 1  K T A T  ( I 1J )
O I T E R A T I O N  = 10

GLOBAL N O R M (O ) = 0 . 5 6 0 E + 1 8
P - L O C A L  = 0 . 7 9 6 E + 11 P - G L O B A L  = 0 . 1 0 5 E + 0 7  
N - L O C A L  = 0 . 1 1 7 E + 2 4  N - G L O B A L  = 0 . 1 6 8 E + 1 9 .  
V - L O C A L  = 0 . 1 1 7 E + 0 9  V - G L O B A L  = 0 . 4 9 8 E + 0 6

I 1 4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

0 . 2 3 6 E + 0 1 KT AT ( I 1J )  
0 . 2 3 2 E + 0 1  KT AT ( I 1J )  
0 . 2 3 2 E + 0 1 KT AT ( I 1J )

MAX CHANGE I N  F P  
V -  MAX CHANGE I N  FN 

MAX CHANGE I N  V 
O I T E R A T I O N  = 11

GLOBAL NO RM(O ) = 0 . 3 5 0 E + 1 8
P-LOCAL = 0 . 5 2 1 E + 11 P-GLOBAL = 0 . 4 9 3 E + 0 6
N-LOCAL = 0 . 7 3 0 E + 2 3  N-GLOBAL = 0 . 1 0 5 E + 19
V-LOCAL = 0 . 1 1 1 E + 0 5  V-GLOBAL = 0 . 2 8 7 E + 0 1  .

MAX CHANGE I N  F P  = 0 . 2 1 2 E + 0 1  KT AT  ( I 1J )  ;
MAX CHANGE I N  F N  = 0 . 2 0 6 E + 0 1  K T A T  ( I 1J )  !
MAX CHANGE I N  V  = 0 , 2 0 6 E + 0 1  KT  AT  ( I 1J )  ■

0 I T E R A T I O N  = 1 2  :

GLOBAL ;n 6 R M { 0 ) = 0 . 3 5 6 E + 1 8  "
P - I i O C A L  = 0 . 4 6 8 E + 10  /  P - G L O B A L  = 0 . 5 3 2 E + 0 6
---------------- “ -  —  ■—  N - G L O B A L  = 0 . 1 0  7 E + 19

V - G L O B A L  = 0 . 1 9  4 E +  0 0

0 . 1 8 2 E + 0 T  KT AT  ( I 1J )

I 1 4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  

4 7 )

1 ,  4 6 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 5 )  
1 ,  4 7 )  
I ,  4 7 )

T 1 4 5 )  
I 1 4 7 )  
1 ,  4 7 )

N - L O C A L  = 0 . 7 4 7 E + 2 3  
V - L O C A L  = 0 . 7 6 7 E + 0 3

MAX CHANGE I N  F P  
MAX CHANGE I N  FN  
MAX CHANGE I N  V 

0 I T E R A T I O N  = :  T 3 : •

0.176E+01^KT AT (I1J) = ( 
•O'. 176E+01 KT AT (I1J) = (

GLOBAL NORM(O) =0.102E+18
P-LOCAL =0.28 5E+10 P-GLOBAL =0.4,6 6E+06
N-LOCAL,=0.2T0E+23 N-GLOBAL =0.305E+18!
V-LOCAL =0.187E+04 V-GLOBAL =0.150E+00

MAX CHANGE IN FP = 0.147E+01 KT AT (I1J) = (
MAX CHANGE IN FN = 0.139E+01 KT AT (I1J) = (
MAX CHANGE IN V = ;  0,I39E+01 KT AT (I1J) = (

0ITERATION = 14
GLOBAL NORM(O) =0.121E+I7

P-LOCAL =0.229E+10 P-GLOBAL =0,396E+06
N-LOCAL =0.229E+22 N-Gl o b a l =0.364E+17
V-LOCAL =0.373E+04 . V -GLOBAL =Q. 105E+00

MAX CHANGE IN FP = 0.125E+01 KT AT (I1J) = (
MAX CHANGE IN FN = 0.121E+01 KT AT (I1J) = (
MAX CHANGE IN V = 0.121E+01 KT AT (I1J) = (

^ITERATION'.= '..: 15 .
GLOBAL NORM( 0) =0.128E+16 .

P-LOCAL =0.236E+10 P-GLOBAL =0.439E+06
N-LOCAL =0.21OE+21 N-GLOBAL =0.383E+16
V-LOCAL =0.847E+03 V-GLOBAL =0.569E-0 T
■' MAX CHANGE IN FP = 0.117E+01 KT AT (I1J) = (
. MAX CHANGE IN FN = 0.106E+01 K T A T  (I1J) = (
MAX CHANGE IN V =  0.106E+01 KT AT (I1J) = ( 

0ITERATION = 16
GLOBAL NORM(0) =0.345E+13

P-LOCAL =0.433E+10 P-GLOBAL =0.461E+06 :
N-LOCAL =6:435E+18 N-GLOBAL =0.103E+14
V-LOCAL rO.428E+04 V-GLOBAL =0.893E-01

Ma x c h a n g e in fp = o . 105E+o 1 k t a t  (I1J) = (

I 1 4 5 )  
I 1 4 7 )  
1 ,  4 7 )

“U  4 5 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
I 1 4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )



1 0 2

GLOBAL. NORM(O) = 0 . 7 1 8 E + 1 1
P - L O C A L  = 0 . 3 0 2 E + 10 P -G L O B A L  = 0 . 4 4 9 E + 0 6
N - L O C A L  = 0 . 1 2 6 E + 1 6  N - G L O B A L  = 0 . 2 1 5 E + 1 2
V - L O C A L  = 0 . 1 2 4 E + 0 4  V - G L O B A L  = 0 . 1 5 2 E + 0 0

MAX CHANGE I N  F P  = 0 . 9 7 1 E + 0 0  KT AT  ( I 1J )  = { 1 ,  4 8 )
MAX CHANGE I N  FN  = 0 . 2 2 7 E - 0 1  KT AT  ( I 1J )  = ( 1 ,  2 9 )
MAX CHANGE I N  V =  0 . 1 2 3 E - 0 1  KT AT ( I 1J )  = ( 1 ,  2 8 )

0 I T E R A T I O N  = . 1 8

GLOBAL NORM(O) = 0 . 7 7 6 E + 1 1
P - L O C A L  = 0 . 3 9 8 E + 10 P - G L O B A L  = 0 . 5 4 7 E + 0 6
N - L O C A L  = 0 . 1 2 5 E + 1 6  N - G L O B A L  = 0 . 2 3 3 E + 1 2
V - L O C A L  = 0 .  1 1 0 E + 0 4  V - G L O B A L  = 0 . 7 2 9 E - 0 1

• MAX CHANGE I N  F P  = 0 . 9 2 2 E + 0 0  KT AT ( I 1J )  = ( 1 ,  4 8 )
MAX CHANGE I N  FN  = 0 . 5 2 5 E - 0 4  KT AT ( I 1J )  = { 1 ,  2 9 )
MAX CHANGE I N  V. = 0 . 6 3 9 E - 0 5  KT AT ( I 1J )  = ( 1 ,  3 2 )

0 I T E R A T I O N  = 1 9

GLOBAL NORM(O) = 0 . 7 6 0 E + 1 1
P - L O C A L  = 0 . 2 0 8 E + 10 P -G LO BA L = 0 . 4 4 Q E + 0 6
N- L O C A L  = 0 . 1 2 6 E + 1 6  N - G L O B A L  = 0 . 2 2 8 E + 1 2
V - L O C A L  = 0 . 2 0 4 E + 0 4  V - G L O B A L  = 0 . 6 0 9 E - 0 1

MAX CHANGE I N  F P  = 0 . 8 0 4 E + 0 0  KT AT  ( I 1J )  = ( 1 ,  4 8 )
MAX CHANGE I N  FN  = 0 . 1 7 3 E - 0 8  KT AT ( I 1J )  = ( 1 ,  2 9 )
MAX CHANGE I N  V = 0 . 3 9 6 E - 1 0  KT AT ( I 1J )  = (  5 8 ,  4 )

0 I T E R A T I O N  = 20

MAX CHANGE IN  FN * 0 .2 7 9 E + 0 0  KT AT ( I 1J )  = ( 1 , 4 7 )
MAX CHANGE IN  V = 0 .2 8 0 E + 0 0  KT AT ( I 1J )  = ( 1 , 4 7 )

0 ITERATION = 1 7

GLOBAL NORM ( 0-) = 0 . 7 5 7 E +  11
P - L O C A L  = 0 . 3 5  T E + 10 P - G L O B A L  = 0 . 4 5 5 E + 0 6
N - L O C A L  = 0 . 1 2 6 E + 1 6  N - G L O B A L  = 0 . 2 2 7 E + 1 2
V - L O C A L  = O v 1 1 0 E + 0 4  V - G L O B A L  = 0 . 1 1 6 E + 0 0

MAX CHANGE I N  F P  = 0 . 5 6 3 E + 0 0  K T - A T  ( I 1J )  = ( 1 ,  4 8 )
MAX CHANGE I N  FN = 0 . 1 3 5 E - 1 0  KT AT ( I 1J )  = ( I 1 4 5 )
MAX CHANGE I N  V = 0 . 2 9 5 E - 1 0  KT AT ( I 1J )  = ( 5 9 ,  . 3 )

0 I T E R A T I O N  = 21  ,

GLOBAL NORM( 0 )  = 0 . 7 6 0 E + 11
P - L O C A L  = 0 . 3 2 4 E + 10 P -G L O B A L  = 0 . 4 9 7 E + 0 6
N - L O C A L  = 0 . 1 2 5 E +  16  N - G L O B A L  = 0 . 2 2 8 E + - 1 2 .
V - L O C A L  = 0 . 5 4 6 E + 0 4  V - G L O B A L  = 0 . 1 1 1 E + 0 0

MAX CHANGE I N  F P  = 0 . 2 3 2 E + 0 0  KT AT  ( I 1J )  =
MAX CHANGE I N  FN  = ■ 0 . 7 6 9 E - 1 1  KT AT ( I 1J )  =
MAX CHANGE I N  V = 0 . 3 8 6 E - 1 O  KT AT  ( I 1J )  =

0 I T E R A T I O N  = 2 2

( 1 ,  4 8 )
( 6 1 ,  2 6 )  
( 1 7 ,  4 8 )

GLOBAL. NORM( 0 )  = 0 . 6 9 7 E + 11
P - L O C A L  = 0 . 2 1 2 E + 1 0  P -G L O B A L  = 0 . 4 3 6 E + 0 6
N - L O C A L  = 0 . 1 2 6 E + 1 6  N - G L O B A L  = 0 . 2 0 9 E + 12
V - L O C A L  = 0 . 9 3 6 E + 0 4  V - G L O B A L  = 0 . 2 3 9 E + 0 0

MAX CHANGE I N  F P  = 0 . 3 1 6 E - 0 1  KT AT  (I1J) = ( . 1 ,  4 8 )
MAX CHANGE I N  FN = 0 . 6 2 2 E - 1 1  KT AT  (I1J) = ( 1 ,  2 4 )
MAX CHANGE I N V  = 0 . 3 6 3 E - 1 0  KT A T (I1J) = ( 3 5 ,  4 8 )

0 I T E R A T I O N  = 2 3

GLOBAL NORM(O) = 0 . 7 8 0 E + 1 1
P - L O C A L  = 0 . 1 6 5 E + 1 0  P - G L O B A L  = 0 . 3 8 9 E + 0 6
N - L O C A L  = 0 . 1 2 5 E + 1 6  N - G L O B A L  = 0 . 2 3 4 E + 1 2
V - L O C A L  = 0 . 2 6 3 E + 0 4 -  V - G L O B A L  = 0 . 9 5 2 E ~ 0 1

MAX CPLANGE I N  F P  = 0 . 5 0 9 E - 0 3  KT AT ( I 1J )  = ( 1 ,  4 8 )
MAX CHANGE I N  FN  = 0 . 8 9 0 E - 1 1  KT AT  ( I 1J )  = ( 1 ,  2 4 )
MAX CHANGE I N  V = 0 . 4 0 4 E - 1 0  KT AT  ( I 1J )  = ( 3 3 ,  4 8 )

0 I T E R A T I O N  = 2 4

GLOBAL NORM (O) = 0 . 7 4 9 E + 1 1
P - L O C A L  = 0 . 3 7 0 E + 10 P - G L O B A L  = 0 . 6 3 8 E + 0 6  
N - L O C A L  = 0 . 1 2 6 E + 1 6  N - G L O B A L  = 0 . 2 2 5 E + 12  
V - L O C A L  = 0 . 1 7 3 E + 0 4  V - G L O B A L  = 0 . 1 3 0 E + 0 0

MAX CPIANGE I N  F P  = 
MAX CHANGE I N  FN = 
MAX CHANGE I N  V = 

F I N A L  NORM = 0 . 7 4 9 E + Tl  
T I M E  FOR SO L U T I O N  =

0 . 1 3 0 E - 0 6  KT AT  ( I 1J )  
0 . 5 1 9 E - 1 1  KT AT  ( I 1J )  
0 . 2 6 1 E - 1 0  KT AT ( I 1J )

1 2 9 . 6

( 1 ,  4 8 )
( 1 ,  2 6 )  
( 3 5 ,  4 7 )

J B =  - 0 . 2 0 4 6 0 2 3 E - 0 9  J C =  0 . 7 0 7 3 7 9 7 E + 0 0  J E =  - 0 . 6 7 4 1 4 2 7 E - 10 
V C E = O . 5 0 0 0 0 0 0 0 0 0 0 0 0  VO LT S

J E =  0 . 4 3 8 5 5 3 8 E - 1 2  
J C =  - 0 . 2 0 3 3 2 8 4 E - 0 9  
J B =  - 0 . 2 0 2 8 8 9 8 E - 0 9

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S = - O . 1 9 1 2 3 E + 0 2 ( I N  U N I T S  O F  K B * T / Q )
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 4 9 6 2 5 E + 0 0  ( I N  V O L T S )
AT NODE: 3 6  2 0  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 5 0 E - 0 3

REMEMBER THAT T H E S E  CURRENTS AR E NORMA LIZED TO TH E LENGTH OF  TPIE D E V I C E  I N  TH E X - D I R E C T I O N

RGSUM = - . 3 2 6 9 2 6 E - 0 7  
RSSUM = - . 6 9 5 7 9 9 E - 4 1 0 . 0 0 0 0
RSSUMB = - . 3 2 2 6 9 1 E - 4 3  0 . 0 0 0 0
RSSUMT = - . , 5 7 0 2 7 1 E - 4 4  0 . 0 0 0 0



. 0.0000 
0 . 0 0 0 0  

99.9031 
0 . 0002  
0 .0001  

0 . 0 0 0 0  
0.0965 
0 . 0 0 0 0  
0 . 0 0 0 0
= -.327242E-07

. RSSUML = -.305020E-44 
HSSUMR = f .691697E-41 
RBSUM = -.326925E-07 
RASUM = -.627941E-13 
RDSUM = - .455537E-13 
JMBSUM = 0. 000000E+00 
JMTSUM = -. 315866E-10 
JMLSUM - - . 380155E-17 
JMRSUM =.-.601987E-26 
JTOT = -.327242E-07 JREC 
*'♦**'* ENTER DUMP2D 
1INITIAL NORM =0.188E+18 V =  0>0000 VOLTS 

P-LOCAL =0.370E+10 P-GLOBAL =0.638E+06 
N-LOCAL =0.143E+23 N-GLOBAL =0.563E+18 
V-LOCAL =0.173E+04 V t GL OBAL =0.151E+00

0ITERATION = . 1
GLOBAL NOPM(0) =0.165E+18

P-LOCAL =0.898E+13 P-GLOBAL =0.247E+08
N-LOCAL =0.130E+23 N-GLOBAL =0,496E+18 

' V-LOCAL =0.171E+06 , V-GLOBAL =0.393E+04
MAX CHANGE IN FP = 0 . 365E+01 KT AT (I1J) (

: 0  3 6 5 E + 0 I KT AT (I1J) = ( 
0 i3 6 5 E + 0 1 KT AT (ItJ) = (

. MAX CHANGE IN FN =
MAX CHANGE IN,:V 

0 ITERATION = . 2
G LO BA L N O R M (O ) =0.144E+18

P - L O C A L  =0.771E+13 P - G L O B A L  =0.198E+08 
N - L O C A L  =0.117E+23 N - G L O B A L  =0.432E+18 
V - L O C A L  =0.244E+06 V - G L O B A L  =0.606E+04

MAX CHANGE IN FP = 0.355E+01 KT AT (ItJ)
MAX CHANGE IN FN = 0.355E+01 KT AT (ItJ)

r/ MAX CHANGE IN V =  0.355E+01 KT AT (ItJ) 
Oi t e r aT ion .=, 3 y .
GLOBAL NOPM(O) =0.123E+18 .

P - L O C A L  =0.606E+13 P - G L O B A L  =0.153E+08 
N - L O C A L  = 6  ; 104E+23 N - G L O B A L  =0.370E+18 
V - L O C A L  =0.424E+06 V ^Q L O BA L  =0.904E+04

MAX CHANGE I N  FP = 0.345E+01 KT AT (I1J)
MAX CHANGE IN FN = 0.345E+01 KT AT (ItJ)
MAX CHANGE IN V = 0.345E+01 KT AT (ItJ)

0ITERATION = ' 4 .
. GLOBAL NORM(O) =0.104E+18

P-LOCAL =0.452E+13 P-GLOBAL =0.117E+08 
N-LOCAL =0.915E+22 N-GLOBAL =0.313E+18 
V-LOCAL =0.665E+06 V-GLOBAL =0.119E+05

= ( 
*  ( 
= (

0.333E+01 KT AT (ItJ) 
0.333E+01 KT AT (ItJ) 
0.333E+01 KT AT (ItJ)

MAX CHANGE IN FP 
MAX CHANGE IN FN 
MAX CHANGE, IN V 

OITERATiON = 5
GLOBAL NOPM(O) =0.862E+17

P-LOCAL =0.319E+I3 P-GLOBAL =0.866E+07
H - T A T i T  =A I QAT+OO "N-GLOBa L: =0.259E+18 

V-GLOBAL = 0.17 2E+05
0.320E+01 KT AT (ItJ) 
0.320E+01 KT AT (ItJ) 
0.320E+0T KT AT (ItJ)

N-LOCAL =0.796E+22 
V-LQCAL =0.10IE+07

MAX CHANGE IN FP 
MAX CHANGE IN FN 
MAX. CHANGE IN V 

0ITERATION = 6
GLOBAL NORM(O) =0.699E+17

P-LOCAL =0.212E+T3 P-GLOBAL =0.622E+07 ^ 
N-LOCAL =0.683E+22 . N-GLOBAL =0.210E+18 
V-LOCAL =0.163E+07 V-GLOBAL =0.235E+05:

 ̂ ..MAx CHANGE IN FP = 0.306E+01 KT AT (ItJ)
MAX CHANGE IN FN = . 0.306E+01 KT AT (ItJ)
• MAX.CHANGE IN V - 0.306E+01 KT AT (ItJ )

OITEPATiQN = ..- 7
GLOBAL NORM(0) =0.554E+17

P-LOCAL =0.117E+13 P-GLOBAL =0.408E+07 
N-LOCAL =0.575E+22 N-GLOBAL =0.166E+18 
V-LOCAL =0.268E+07 r V-GLOBAL =0.310E+05-

. MAX CHANGE IN FP = 0 .291E+01 KT AT (ItJ)
MAX CHANGE IN FN = 0.291E+01 KT AT (I1J)
MAX CHANGE IN V =  0.291E+01 KT AT (ItJ) 

0ITERATION = 8
GLOBAL NORM(O) =0.423E+J7

P-LOCAL =0.466E+12 P-GLOBAL =0.258E+07
N-LOCAL =0.473E+22 N-GLOBAL =0.127E+18 /
V-LOCAL =0.136E+08 V-GLOBAL =0.699E+05

MAX CHANGE IN FP = 0.274E+01 KT AT (ItJ)
MAX CHANGE IN FN = 0.274E+0I KT AT (ItJ)
MAX CHANGE IN V = 0.274E+01 KT AT (I1J)

0ITERATION = 9
GLOBAL NORM(O) = 0 .3 0 3 E + 1 7  - H /

P-LOCAL = 0 ; 2 6 0 E + 12 P-GLOBAL = 0 .1 6 4 E + 0 7
N-LOCAL = 0 . 3 7 9 E + 2 2  N-GLOBAL = 0 . 9 0 9 E + 17
V-LOCAL = 0 . 1 1 SE+08  V-GLOBAL = 0 .9 3 8 E + 0 5

= (

= ( 
= (

1t 47) 
1, 47) 
1, 47)

1, 4?) 
1 v 4?) 
1t 47)

1, 47) 
1, 47) 
1, 47)

1, 47) 
1t 47) 
I1 47)

I, 47) 
I1 47) 
I1 47)

1, 47) 
1, 47) 
I1 47)

1, 47) 
I1 47) 
I1 47)

1, 47), 
I1 47) 
1, 47)



1 0 4

GLOBAL NOR M(O ) = 0 . 2 1 2 E + 1 7
P - L O C A L  = 0 . 6 6 9 E + 11 P -G L O B A L  = 0 . 8 0 2 E + 0 6
N - L O C A L  = 0 . 2 9 2 E + 2 2  N - G L O B A L  = 0 . 6 3 7 E + 1 7
V - L O C A L  = 0 . 9 8 3 E + 0 8  V - G L O B A L  = 0 . 4 7 l E + 0 6

MAX CHANGE I N  F P  = 0 . 2 3 2 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE I N  F N  = 0 . 2 3 2 E + 0 1  KT AT ( I  J ) = ( -
MAX CHANGE I N  V = 0 . 2 3 2 E + 0 1  KT AT  ( I 1J )  = ( -

0 I T E R A T I O N  = 1 1

GLOBAL NOR M(O ) = 0 . 1 5 7 E + 1 7
P - L O C A L  = 0 . 3 9 4 E + 11 P -G L O B A L  = 0 . 5 7 8 E + 0 6
N - L O C A L  = 0 . 2 1 6 E + 2 2  N - G L O B A L  = 0 . 4 7 0 E + 1 7
V - L O C A L  = 0 . 2 0 9 E + 0 4  V - G L O B A L  = 0 . 8 2 8 E + 0 0

MAX CHANGE I N  F P  = 0 . 2 0 6 E + 0 1  KT AT ( I  J )  = { 1
MAX CHANGE I N  F N  = 0 . 2 0 6 E + 0 1  KT AT ( I t J )  = ( 1
MAX CHANGE I N  V = 0 . 2 0 6 E + 0 1  KT AT d ’ j )  = ( 1

0 I T E R A T I O N  = 1 2

GLOBAL NOR M(O ) = 0 . 1 0 9 E + 1 7
P - L O C A L  = 0 . 2 4 9 E + 1 0  P - G L O B A L  = 0 . 4 9 9 E + Q 6
N - L O C A L  = 0 . 1 5 0 E + 2 2  N - G L O B A L  = 0 . 3 2 7 E + 1 7
V - L O C A L  = 0 . 2 0 9 E + 0 4  V - G L O B A L  = 0 . 7 8 1 E - 0 1

MAX CHANGE I N  F P  = 0 . 1 7 6 E + 0 1  KT AT ( I t J )  = ( 1
MAX CHANGE I N  FN = 0 . 1 7 6 E + 0 1  KT AT ( I , J )  = ( 1
MAX CHANGE I N  V  = 0 . 1 7 6 E + 0 1  KT AT  ( I  J )  = ( 1

0 I T E R A T I O N  = 13

GLOBAL NOR M(O ) = 0 . 7 1 2 E + 1 6
P - L O C A L  = 0 . 2 7 0 E + 10 P -G L O B A L  = 0 . 3 3 7 , E + 0 6
N - L O C A L  = 0 . 9 8 1 E + 2 1  N - G L O B A L  = 0 . 2 1 4 E + 1 7
V - L O C A L  = 0 . 1 5 8 E + 0 4  V - G L O B A L  = 0 . 1 8 9 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 3 9 E + 0 1 '  KT AT ( I 1J )  = ( 1
MAX CHANGE I N  FN = 0 . 1 3 9 E + 0 1  KT A T d ’ j )  = ( 1

. MAX CHANGE I N  V = 0 . 1 3 9 E + 0 1  KT AT  ( l ] j )  = ( 1
0 I T E R A T I O N , =  1 4  ‘ .

GLOBAL NOR M(O ) = 0 . 3 7 9 E + 1 6
P - L O C A L  = 0 . 2 1 I E + 10 P - G L O B A L  = 0 . 3 5 6 E + 0 6
N - L O C A L  = 0 . 5 2 0 E + 2 1  N - G L O B A L  = 0 . 1 1 4 E + 1 7
V - L O C A L  = 0 . 1 7 0 E + 0 4  V - G L O B A L  = 0 . 5 3 3 E - 0 1

■ MAX CHANGE I N  F P  = • 0 . 1 2 1 E + 0 1  KT 'AT ( I 1J )  = ( 1
MAX CHANGE I N  FN  = 0 . 1 2 1 E + 0 1  KT AT  ( I 1J )  = ( V
MAX CHANGE I N V  = 0 . 1 2 1 E + 0  1 KT AT  { I  ’ J ) = ('  1

0 I T E R A T I O N  = 1 5

GLOBAL NOR M(O ) = 0 . 8 0 0 E + 1 5
P - L O C A L  = 0 . 2 3 3 E + 10 P - G L O B A L  = 0 . 4 8 2 E + 0 6
N - L O C A L  = 0 . 1 0 9 E + 2 1  N - G L O B A L  = 0 . 2 4 0 E + 1 6
V - L O C A L  = 0 . 1 4 3 E + 0 5  . V - G L O B A L  = 0 . 2 4 4 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 0 6 E + 0 1  KT AT  ( I 1J )  = ( 1
MAX CHANGE I N  FN  = 0 . 1 0 6 E + 0 1  KT A T ( I 1J )  = ( 1 ,
MAX CHANGE I N  V = 0 . 1 0 6 E + 0 1  KT AT ( I  J )  = { l ’

0 I T E R A T I O N  = 1 6

GLOBAL NOR M(O ) = 0 . 3 3 6 E + 1 3
P - L O C A L  = 0 . 1 7 9 E + 1 0  P - G L O B A L  = 0 . 2 4 6 E + 0 6
N - L O C A L  = 0 . 3 5 2 E + 1 8  N - G L O B A L  = 0 . 1 0 1 E + 1 4
V - L O C A L  = 0 . 8 2 6 E + 0 4  V - G L O B A L  = 0 . 8 3 4 E + 0 0

MAX CHANGE I N  F P  = 0 . 2 7 2 E + 0 0  KT AT  ( I 1J )  = ( 1
MAX, CHANGE I N  FN  = 0 . 2 7 8 E + 0 0  KT AT ( I 1J )  = ( l ’
MAX CHANGE I N  V = 0 . 2 7 9 E + 0 0  KT AT ( I  J )  = ( 1 ’

0 I T E R A T I O N  = 1 7

GLOBAL N OR M (O ) = 0 . 8 1 0 E + 1 1
P - L O C A L  = 0 . 3 8 6 E + 1 0  P - G L O B A L  = 0 . 5 7 9 E + 0 6
N - L O C A L  = 0 . 7 7 2 E + 1 5  N - G L O B A L  = 0 . 2 4 3 E + 1 2
V - L O C A L  = 0 . 5 2 6 E + 0 4  V - G L O B A L  = 0 . 1 6 6 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 4 9 E - 0 1  KT AT ( I 1J )  = ( 1 ,
MAX CHANGE I N  F N  = , 0 . 1 6 4 E - 0 1  KT AT ( I 1J )  = ( 1 ,
MAX CHANGE I N  V = 0 . 7 3 1 E - 0 2  KT A T < l ] j )  = ( 1 ’

0 I T E R A T I O N  = 1 8  ’

GLOBAL N OR M (O ) = 0 . 6 6 8 E + 1 1
P - L O C A L  = 0 . 3 5 3 E + 10 P - G L O B A L  = 0 . 5 1 4 E + 0 6
N - L O C A L  = 0 . 8 7 6 E + 1 5  N - G L O B A L  = 0 . 2 0 0 E + 1 2
V - L O C A L  = 0 , 9 6 5 E + 0 4  V - G L O B A L  = 0 . 3  1 0 E + 0 0

MAX CHANGE IN  FP  = 0 .2 5 4 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE IN  FN = 0 .2 5 4 E + 0 1  KT AT ( I , ’ j )  = (
MAX CHANGE IN  V = 0 . 2 5 4 E + 0  1 KT AT ( l ’ j )  = {

0 ITERATION = 1 0

MAX CHANGE I N  F P  = 0 . 1 0 6 E - 0 3  KT AT ( I , J )  = ( 1
MAX CHANGE I N  F N  = 0 . 4 1 6 E - 0 4  KT AT < I , J )  = ( . 1
MAX CHANGE I N  V  = 

0 I T E R A T I O N  = 19
0 . 1 8 . 7 E - 0 5  KT AT ( I , J )  = ( 1

GLOBAL NO RM (O) = 0 . 7 5 1 E + 11
P - L O C A L  = 0 . 5 2 1 E + 1 0  P - G L O B A L  = 0 . 4 5 6 E + 0 6
N - L O C A L  = 0 . 7 7 3 E + 1 5  N - G L O B A L  = 0 . 2 2 5 E + 1 2
V - L O C A L  = 0 . 1 0 8 E + 0 4  V - G L O B A L  = 0 . 3 9 0 E - 0 1

MAX CHANGE IN  FP = 0 .5 6 1 E - 0 8  KT AT ( I 1J )  = (. 1,
MAX CHANGE IN  FN = 0 . 9 4 1 E - 0 9  KT AT ( I 1J )  = ( 1
MAX CHANGE IN  V = 0 .9 9 8 E - 1 0  KT AT ( I , ’ j )  = ( 56

FINAL NORM = 0 .7 5 1 E + 1 1

1,  4 7 )  
, 4 7 )  
, 4 7 )

, 4 7 )  
, 4 7 )  
, 4 7 )

, 4 7 )  
, 4 7 )  
, 4 7 )

, 4 7 )  
, 4 7 )  
, 4 7 )

. 4 7 )  
, 4 7 )  
, 4 7 )

. 4 7 )  

. 4 7 )  
4 7 )

4 7 )
4 7 )
4 7 )

4 7 )
4 7 )
4 7 )

4 8 )
3 2 )
3 1 )

4 8 )
3 2 )
3 5 )

4 8 )
3 2 )

3 )



1 0 5

T I M E  FOR  S O L U T I O N  - 103.6

J B -  - 0 . 4 0 2 5 0 6 6 E - 0 9  J C =  0 . 1 4 1 6 5 5 4 E + 0 1  J E =  - 0 . 6 7 3 7 3 6 8 E - 1 0  
V C E = I . 0 0 0 0 0 0 0 0 0 0 0 0 0  VOLTS

J E =  0 .  4 4 4 3 5 1 8 E - 12  
J C =  - 0 . 3 9 9 0 6 3 8 E - 0 9  
J B =  - 0 . 3 9 8 6 1 9 5 E - 0 9

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S = - O . 2 5 0 2 4 E + 0 2  ( I N  U N I T S  O F  K B * T / Q )
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 6 4 9 3 7 E + 0 0  ( I N  V O L T S )
AT  NO DE : 3 6  2 0  X=  0 . 2 1 7 E - 0 2  Y=  0 . 5 5 0 E - 0 3

REMEMBER THAT T H E S E  CURRE N TS  A R E  NO RM ALI ZED  TO TH E LENGTH OF  TH E D E V I C E  I N  TH E X - D I R E C T I O N

RGSUM = - . 6 4 2 6 1 7 E - 0 7  .
RSSUM * -  . 1 3 6 4 1 . 8 E - 4 0  0 . 0 0 0 0
RSSUMB = - . 3 2 4 8 0 9 E - 4 3  0 . 0 0 0 0  : <•

' RSSUMT = - . 5 7 6 7 3 4 E - 4 4  0 . 0 0 0 0
RSSU ML = - . 3 1 0 8 4 0 E - 4 4  . 0 . 0 0 0 0
RSSUMR = - . 1 3 6 0 0 4 E - 4 0  0 . 0 0 0 0
RBSUM = - . 6 4 2 6 1 6 E - 0 7  9 9 . 9 5 0 4
RASUM = - . 6 3 6 2 2 1 E - 1 3  0 . 0 0 0 1

, ,RDSUM = . 4 3 4 1 2 6 E - 1.3 -  0 , 0 0 0 1
JMBSUM = 0 ;  bOOOOOE+OO 6 . 0 0 0 0
JMTSUM = - . 3 1 7 8 5 9 E - 1 0  0 . 0 4 9 4
JMLSUM = - . 7 3 7 6 0 7 E - 17  0 . 0 0 0 0
J M R S U M . =  - . 1 2 0 8 4 1 E - 2 5 : 0 . 0 0 0 0
J T O T  = — . 6 4  2 9  3 .5 E -  0 7 J R E C  = - . 6 4 2 9 3 5 E - 0 7  
* * * * *  E N TE R DUMP2D

1 I N I T I A L  NORM = 0 . 1 9 4 E + 18  V = 0 , 0 0 0 0  VO LT S
P - L O C A L  = 0 . 5 2 1 E + 10 P - G L O B A L  = 0 . 4 5 6 E + 0 6
N - L O C A L  = 0 . 1 4 3 E + 2 3  N - G L O B A L  = 0 . 5 8 1 E + 1 8
V - L O C A L  = 0 . 1 0 8 E + 0 4  V - G L O B A L  = 0 . 5 9 8 E - 0 1

0 I T E R A T I O N  = 1

GLOBAL N OR M (O ) = 0 . 1 7 0 E + 1 8
P - L O C A L  = 0 . 7 8 1 E + 1 3  P - G L O B A L  = 0 . 2 0 7 E + 0 8
N - L O C A L  = 0 : 1 3 0 E + 2 3  N - G L O B A L  = 0 . 5 1 1 E + 18
V - L O C A L  = 0 . 4 4 2 E + 0 6  V - G L O B A L  = 0 . 4 2 9 E + 0 4

MAX: CHANGE I N  F P  = 0 . 3 6 5 E + 0 1 KT A T  ( I 1J )  = (
MAX CHANGE I N  F N  = , 0 . 3 6 5 E + 0 1  KT A T  ( I t J )  = (
MAX CHANGE I N  V =, 0 . 3 6 5 E +  0 1  KT A T  ( I 1J ) = (

0 I T E R A T I O N  = 2

GLOBAL N O R M (O ) = 0 . 1 4 8 E + 1 8
P - L O C A L  = 0 . 6 2 8 E + 1 3  P - G L O B A L  = 0 . 1 4 0 E + 0 8
N - L O C A L  = 0 . 1 1 7 E + 2 3  N - G L O B A L  = 0 . 4 4 4 E + 18
V - L O C A L  = 0 . 8 1 7 E + 0 6  V - G L O B A L  = 0 . 9 6 3 E + 0 4

MAX CHANGE I N  F P  = 0 . 3 5 5 E + 0 1 KT  A T  ( I 1J )  *  (
MAX C H A N G E : I N  F N  = 0 . 3 5 5 E t 0 1  KT  A T  ( I 1J )  = (
MAX CHANGE I N  V  = 0 . 3 5 5 E + 0 1  KT  A T  ( I 1J )  = (

0 I T E R A T I O N  = 3

GLOBAL 
P - L O C A L
N - L O C A L  = 0 . 1 0 4 E + 2 3  N - G L O B A L  = 0 . 3 8 1 E + 18  
V - LOCAL = 0 . 1 . 2 3 E + 0 7  ;V - G L O B A L  = 0 . 1 5 2 E + 0 5

MAX CHANGE I N  F P  = 0 . 3 4 5 E + 0 1 KT  A T  ( I 1J )  = (
MAX CHANGE I N  F N  = 0 . 3 4 5 E + 0 1  KT  A T ( I 1J )  = (
MAX CHANGE I N  V =  0 . 3 4 5 E + 0 1  KT A T ( I 1J )  = (

0 I T E R A T I O N  = 4

1, 47) 
1, 47) 
T1 471

1, 47) 
T1 47) 
.1, 47)

NORM(O) =0.127E+18 
AL =0.484.E+13 P-GLOBAL =0.107E+08

47)
47)
47)

GLOBAL NO RM (O ). :  =0:.107E+18
P-LOCAL =0.352E+13 P-GLOBAL =0.783E+07 
N-LOCAL =0.917E+22 N-GLOBAL =0.321E+18
V-LOCAL =0.206E+07 V-GLOBAL =0.298E+05

MAX CHANGE IN FP = 0.333E+01 KT AT (I1J) = (
0.333E+01 KT AT (I1J ) .= (

= 0.333E+01 KT AT (T1J)
MAX CHANGE I N  F N  
MAX CHANGE I N  V 

0 I T E R A T I O N  = ^ 5 .

GLOBAL NO R M (O ) = 0 . 8 8 4 E + 17
P i-LOCAL = 0 . 2 4 4 E + 1 3  P -G L O B A L  = 0 . 5 7 8 E + 0 7
N - L O C A L  = 0 . 7 9 8 E + 2 2  N - G L O B A L  = O . 2 6 5 E + 18  
V - L O C A L  = 0 . 1 4 7 E + 0 B  V - G L O B A L  = 0 . 8 7 I E * 05;  , ,

MAX CHANGE I N  F P  = ■■ 0 . 3 2 0 E + 0 1 KT  A T  ( I , J ),
. MAX CHANGE I N  FN  = 0 . 3 2 0 E + 0 1  KT  A T  ( I 1J )

m a x : c h a n g e  i n  v ; = o . . 3.20 E + 0 1 k t  a t . ( I 1J )
0 I T E R A T I O N  = 6

GLOBAL N O R M (O ) = 0 . 7 1 4 E + 1 7
P - L O C A L  = 0 . 1 5 1 E + 1 3  P - G L O B A L  = 0 . 4 1 4 E + 0 7  
N - L O C A L  = 0 . 6 8 4 E + 2 2  N - G L O B A L  = 0 . 2 1 4 E + 1 8  
V - L O C A L  = 0 . 3 1 9 E + 0 7 V - G L O B A L  = 0 . 4 4 2 E + 0 5

MAX CHANGE I N  F P  = 0 . 3 0 6 E + 0 1  KT  AT- ( I 1J )
MAX CHANGE I N  FN  = 0 . 3 0 6 E + 0 1 KT  A T  ( I 1J )
MAX CHANGE I N  V  = ’ 0 . 3 0 6 E + 0 1  KT  A T  ( I 1J )

0 I T E R A T I O N  = I  :
GLOBAL NORM( 0 )  = 0 . 5 6 4 E + 17

P-LOCAL = 0 . 7 1 6 E + 12 P-GLOBAL = 0 . 2 7 9 E + 0 7
N-LOCAL = 0 . 5 7 6 E + 2 2  N-GLOBAL = 0 . 169E+18.
V-LOCAL = 0 . 2 3 7 E + 0 8  V-GLOBAL = 0 . 1 8 1 E fO 6

= ( 
= (

47)
47)
47)

47)
47)
47)

47).
47)
47)



1 0 6

GLOBAL NORM(O) = 0 . 4 3 0 E + 1 7
P - L O C A L  = 0 . 3 8 5 E + 12 P -G L O B A L  = 0 . 1 7 0 E + 0 7
N - L O C A L  = 0 . 4 7 4 E + 2 2  N - G L O B A L  = 0 . 1 2 9 E + 1 8
V - L O C A L  = 0 . 4 1 3 E + 0 8  V - G L O B A L  = 0 . 3 6 9 E + 0 6

MAX CHANGE I N  F P  = 0 . 2 7 4 E + 0 1  KT AT ( I 1J )  = {
MAX CHANGE I N  FN = 0 . 2 7 4 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  V = 0 . 2 7 4 E + 0 1 KT AT  ( I 1J )  = (

0 I T E R A T I O N  = 9

GLOBAL NORM(.O) = 0 . 3 0 6 E + 1 7
P - L O C A L  = 0 . 2 1 3 E + 12  P - G L O B A L  = 0 . 1 2 8 E + 0 7
N - L O C A L  = 0 . 3 7 9 E + 2 2  N- G L O B A L  = 0 . 9 1 7 E + 1 7
V - L O C A L  = 0 . 6 9 0 E + 0 7  V - G L O B A L  = 0 . 9 4 9 E + 0 5

MAX CHANGE I N  F P  = 0 . 2 5 4 E + 0 1  KT AT ( I 1J )  = {
MAX CHANGE I N  FN = 0 . 2 5 4 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  V = 0 . 2 5 4 E + 0 1  KT AT ( I 1J )  = (

0 I T E R A T I O N  = 1 0

GLOBAL NORM (O) = 0 . 2 1 3 E + 1 7
P - L O C A L  = 0 . 6 5 3 E + 11 P - G L O B A L  = 0 . 8 9 0 E + 0 6
N - L O C A L  = 0 . 2 9 3 E + 2 2  N- G L O B A L  = 0 . 6 3 8 E + 17
V - L O C A L  = 0 . 3 9 3 E + 0 9  V - G L O B A L  = 0 . 1 5 2 E + 0 7

MAX CHANGE I N  F P  = 0 . 2 3 2 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  FN = 0 . 2 3 2 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  V = 0 . 2 3 2 E + 0 1  KT AT ( I 1J )  = (

. 0 I T E R A T I O N  = 11

GLOBAL NORM (O) = 0 . 1 5 7 E + 1 7
P - L O C A L  - = 0 . 2 1 9 E +  11 P -G LO BAL  = 0 . 4 5 8 E + 0 6
N - L O C A L  = 0 . 2 1 6 E + 2 2  N -G LO BAL  = 0 . 4 7 1 E + 1 7

• V - L O C A L  = 0 . 8 3 2 E + 0 3  V - G L O B A L  = 0 . 2 5 4 E + 0 0

MAX CHANGE I N  F P  = 0 . 2 0 6 E + 0 1  KT AT ( I 1J )  ■=' (
MAX CHANGE I N  FN = 0 . 2 0 6 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  V = 0 . 2 0 6 E + 0 1  KT AT ( I 1J )  = (

0 I T E R A T I O N  = 1 2

GLOBAL NORM (O) = 0 . . 1 0 9 E + 1 7
P - L O C A L  = 0 , 3 4 3 E + 1 0  P - G L O B A L  = 0 . 4 1 , 6 E + 0 6
N - L O C A L  = 0 . 1 5 1 E + 2 2  N - G L O B A L  = 0 . 3 2 8 E + 1 7
V - L O C A L  = 0 . 6 0 5 E + 0 3  V - G L O B A L  = 0 . 5 6 . 1 E - 0 1

MAX C H A N G E . I N  F P  = . 0 . 1 7 6 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE I N  FN = 0 . 1 7 6 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE. I N  V .  = 0 . 1 7 6 E + 0 1  KT AT ( I 1J )  = (

0 I T E R A T I O N  = 13

G L O B A L . NO RM(O ) = 0 . 7 1 3 E + 1 6
P - L O C A L  = 0 . 3 9 6 E + 10 P - G L O B A L  = 0 . 3 9 6 E + 0 6
N - L O C A L  = 0 . 9 8 2 E + 2 1 N - G L O B A L  = 0 . 2 1 4 E + 1 7
V - L O C A L  = 0 . 9 4 8 E + 0 3  V - G L O B A L  = 0 . 5 1 6 E - 0 1

MAX CHANGE I N  F P  = 0 . 1 3 9 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  FN = 0 . 1 3 9 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  V = 0 . 1 3 9 E + 0 1  KT AT  ( I 1J )  = (

0 I T E R A T I O N  = 1 4

GLOBAL NOR M(O ) = 0 . 3 7 9 E + 1 6
P - L O C A L  = 0 . 2 2 8 E + 1 0  P - G L O B A L  = 0 . 4 6 8 E + 0 6
N - L O C A L  = 0 . 5 2 1 E + 2 1  N - G L O B A L  = 0 . 1 1 4 E + 1 7
V - L O C A L  = 0 . 5 2 9 E + 0 4  V - G L O B A L  = 0 . 2 0 7 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 2 1 E + 0 1  KT AT ( I 1J )  = (
Ma x  c h a n g e  i n  f n  = 0 . 121E +01 k t  a t  ( I 1J )  = {
MAX CHANGE I N  V = 0 . 1 2 1 E + 0 1  KT AT  ( I 1J )  = {

0 I T E R A T I O N  15

GLOBAL NORM (O) = 0 . 7 9 8 E + 1 5
P - L O C A L  = 0 . 2 9 6 E + 10 P - G L O B A L  = 0 . 5 1 0 E + 0 6
N - L O C A L  = 0 . 1 0 9 E + 2 1  N - G L O B A L  = 0 . 2 3 9 E + 1 6
V - L O C A L  = 0 . 1 3 3 E + 0 5  V - G L O B A L  = 0 . 1 8 9 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 0 6 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  FN = 0 . 1 0 6 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE I N  V = 0 . 1 0 6 E + 0 1  KT AT ( I 1J )  = (

O i T E R A T I O N  = 16

GLOBAL NOR M(O ) = 0 . 3 5 5 E + 1 3
P - L O C A L  = 0 . 3 5 9 E + 10 P - G L O B A L  = 0 . 4 8 3 E + 0 6
N - L O C A L  = 0 . 3 5 7 E + 1 8  N - G L O B A L  = 0 . 1 0 6 E + 1 4
V - L O C A L  = 0 . 1 0 2 E + 0 4  V G L O B A L  = 0 . 1 6 1 E + 0 0

MAX CHANGE I N  F P  = 0 . 2 7 2 E + 0 0  KT AT  ( I 1J )  = {
MAX CHANGE I N  FN = 0 . 2 7 8 E + 0 0  KT AT ( I 1J )  = (
MAX CHANGE I N  V = 0 . 2 7 9 E + 0 0  KT AT  ( I 1J )  = (

0 I T E R A T I O N  = 17

GLOBAL NOR M(O ) = 0 . 4 3 9 E + 1 1
P - L O C A L  = 0 . 3 7 4 E + 1 0  P -G L O B A L  = 0 . 5 2 8 E + 0 6
N - L O C A L  = 0 . 7 6 4 E + 15  N - G L O B A L  = 0 . 1 3 2 E + 1 2
V - L O C A L  = 0 . 3 7 6 E + 0 3  V - G L O B A L  = 0 . 3 6 3 E ~ 0 1

MAX CHANGE I N T P  = 0 .2 9 1 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE IN  FN = 0 .2 9 1 E + 0 1  KT AT ( I 1J )  = {
MAX CHANGE IN  V = 0 .2 9 1 E + 0 1  KT AT ( I 1J )  = {

0 ITERATION = 8

MAX CHANGE IN  FP = 0 .1 4 4 E - 0 1  KT AT ( I 1J )  = (
MAX CHANGE IN  FN = 0 .1 1 2 -E -0 1  KT AT ( I 1J )  = (
MAX CHANGE IN  V = 0 .4 7 4 E - 0 2  KT AT ( I 1J )  = {

0 ITERATION = 1 8

1 ,  4 7 )  
1 ,  4 7 )  
I 1 4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1,  4 7 )  
I 1 4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
I 1 4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
• 1 ,  4 7 )  

1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 8 )  
1 ,  3 4 )  
1 ,  3 3 )



1 0 7

MAX CHANGE I N  F P  =

GLOBAL NOBM(Q) = 0 .4 1 9 E + 1 1
P-LOCAL = 0 .3 2 7 E + 1 0  P-GLOBAL = 0 .4 8 3 E + 0 6
N-LOCAL = 0 .5 3 0 E + 15 ----------------- "
V-LOCAL = 0 . 25 9 E + 0 4

MAX .CHANGE I N  FN  = 
MAX CHANGE I N  V = 

F I N A L  NOBM - 0 . 4 1 9 E + T 1  
T I M E . F O R  SO LU TI O N  =

N - G L O B A L  = 0 . 1 2 6 E + 12 
V - G L O B A L  = 0 . 9 3 2 E - 0 1

0 . 9 8 0 E - 0 4  KT AT  ( I 1J )  
0  2 2 0 E - 0 4  KT AT  ( I 1J )  
0 . 5 8 9 E - 0 6  KT A T  ( I 1J )

9 8 . 3

4 8 )
3 4 )
3 6 )

0 . 3 3 0 3 5 1 5 E - 0 9J B =  - 0 . 5 2 7 7 6 9 7 E - 0 9  J C =  0 . 2 1 2 7 5 6 0 E + 0 1 
V C E = 1 . 5 0 0 0 0 0 0 0 0 0 0 0 0  VO LT S

J E = :  0 . 4 4 9 4 9 3 6 E - 12
J C =  - O . 5 2 3 O 7 9 2 E - 0 9  
J B =  - 0 . 5 2 2 6 2 9 7 E - 0 9

M A X , S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S = - O . 2 6 5 0 9 E + 0 2  ( I N  U N I T S  O F  K B * T / Q )  
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 6 8 7 9 1 E + 0 0  ( I N  V O L T S )
AT  NOD E: 3 6  2 1  X= 0 . 2 1 7 E “ 0 2  Y= 0 . 5 5 3 E - 0 3

0.0000  
0 . 0 0 0 0  
0 . 0 0 0 0  
0 . 0 0 0 0  
0 . 0:000 

9 9 . 9 6 2 0  
0.0001 
0 . 0 0 0 0  
>0. 0000  

0 . 0 3 7 9  
0 . 0 0 0 0  

. 0 . 0 0 0 0
- .  8 4 2 9 5 1 E - 0 7 .  

0 . 0 0 0 0  VOLTS

REMEMBER t h a t  t h e s e  c u r r e n t s  a r e  n o r m a l i z e d

RGSUM = - . 8 4 2 6 3 1 E - 0 7 
RSSUM = - . 1 7 8 9 5 0 E - 4 0  
RSSUMB = - . 3 2 6 1 3 5 E - 4 3  
RSSUMT = - . 5 8 3 1 8 3 E - 4 4  
RSSUM L = - . 3 1 1 7 0 3 E - 4 4  
RSSUMR = - . 1 7 8 5 3 4 E - 4 0  
RBSUM = - . 8 4 2 6 3 0 E - 0 7  
RASUM = V . 6 4 5 3 1 3 E - 1 3  
Bd s u m  = - . 4 1 0 4 5 8 e - i 3  
JMBSUM = O.OOOOOOE+OO  
JMTSUM = - . 3 1 9 6 0 4 E - 1 0 .
JMLSUM =  - . 1 0 7 5 1 8 E - 1 6  
JMRSUM = - . 1 6 1 2 9 4 E - 2 5  
J T O T  = - .  8 4 2 9 . 5 1 E - O  7 J R E C  
* * * r *  EN TE R DUMP2D 

H N I T I A L  NORM = 0 . 2 0 1 E + 1 8 ,  V =
P - L O C A L  = O . 3 2 7 E + 10 P - G L O B A L  = 0 . 4 8 3 E + 0 6  

■ N - L O C A L  = 0 ; 1 4 4 E + 2 3  N - G L O B A L  = 0 . 6 0 3 E + 18 
V - L O C A L  = 0 . 2 5 9 E + 0 4  V - G L O B A L  = 0 . 1 1 4 E + 0 0

0 I T E R A T I O N  = 1

GLOBAL NOR M(O ) = 0 . . 1 7 7 E + 1 8
P - L O C A L  = 0 . 6 9 3 E + 13 P - G L O B A L  = 0 . 1 6 5 E + 0 8
N - L O C A L  = 0 . 1 3 0 E + 2 3  N - G L O B A L  = 0 . 5 3 1 E + 1 8
V - L O C A L  = 0 . 1 2 3 E + 0 6  V - G L O B A L  = 0 . 2 1 9 E + 0 4

MAX CHANGE I N ; F P  = 0 . 3 6 5 E + 0 1  KT AT  ( I 1J )  *
MAX CHANGE I N  FN = 0 . 3 6 5 E + 0 1  KT AT. ( I 1J )  s
MAX CHANGE I N  V 1- = 0 . 3 6 5 E + 0 1  KT AT  ( I 1J )  =

0  I T E R A T I O N  =• - 2  .
GLOBAL NOR M(O ) = 0 . 1 5 4 E + .1 8

P - L O C A L  = 0 . 4 6 3 E + 13  P - G L O B A L  = 0 . 1 2 5 E + 0 8  
N - L O C A L  = 0 . 1 1 7 E + 2 3  N - G L O B A L  = 0 . 4 6 1 E + 18
V - L O C A L  = 0 . 3 4 8 E + 0 6  V - G L O B A L  = 0 . 4 6 2 E + 0 4

. MAX CHANGE I N  F P -  0 . 3 5 5 E + 0 1  KT AT  ( I 1J )  =
MAX CHANGE I N  FN  = 0 . - 3 5 5 E + 0 1  KT AT ( I 1J )  =

. MAX CHANGE I N  V = 0 . 3 5 5 E + 0 1  KT AT  ( I 1J )  =
0 I T E R A T I O N  =■ . : 3

GLOBAL NO RM (O) = 0 . 1 3 1 E + 1 8
P - L O C A L  = 0 . 3 5 8 E + 1 3  P - G L O B A L  = 0 . 8 9 9 E + 0 7
N - L O C A L  = 0 . 1 0 4 E + 2 3  N - G L O B A L  = 0 . 3 9 4 E + 1 8

. V - L O C A L  = 0 . 9 2 4 E + 0 6  V - G L O B A L  = 0 . 1 0 0 E + 0 S

MAX CHANGE I N  F P  = 0 . 3 4 5 E + 0 1 KT AT '  ( I 1J ) =
MAX CHANGE I N  FN  = 0 . 3 4 5 E + 0 1 K T i AT ( I 1J )  =

!: MAX CHANGE I N V  = 0 . 3 4 5 E + 0 1  KT A T  ( I 1J ) . *
O I T E B A T I O N  = 4

. GLOBAL NO RM (O) = 0 . 1  H E + 18
P - L O C A L  = 0 . 2 6 6 E + 13 P - G L O B A L  = 0 , 6 6 2 E + 0 7
N - L O C A L  = 0 . 9 1 8 E + 2 2  N - G L O B A L  = 0 . 3 3 2 E + 18
V - L O C A L  = 0 . I 1 9 E + 0 7  V - G L O B A L  = 0 . 1 O S E ^ O 5

MAX CHANGE I N  F P  = . 0 . 3 3 3 E + 0 1  KT AT ( I 1J )  :
MAX CHANGE I N  FN  = 0 . 3 3 3 E + 0 1  KT AT ( I 1J )  !
MAX CHANGE I N  V = 0 . 3 3 3 E + 0 1 KT A T  ( I 1J )  *

0 I T E R A T I O N  = 5  .

GLOBAL NOR M(O ) = 0 . 9 1 1 E + i 7
P - L O C A L  = 0 . 1 8 9 E + 13 P - G L O B A L  = 0 . 4 9 1 E + 0 7
N - L O C A L  = 0 . 7 9 9 E + 2 2  , N - G L O B A L  = 0 . 2 7 3 E + 18  :
V - L O C A L  = 0 , 5 4 0 E + 0 6  V - G L O B A L  = 0 . 1 1 7 E + 0 5

MAX CHANGE I N  F P  = 0 . 3 2 0 E + 0 1  KT AT  ( I 1J ) ;  ■
MAX CHANGE I N  F N =  0 . 3 2 0 E + 0 T  KT AT ( I 1J )  !
MAX CHANGE I N  V = 0 . 3 2 0 E + 0 1  KT AT  ( I 1J )  =

0 I T E R A T I O N  = 6

GLOBAL NOBM(O) = 0 . 7 3 5 E t 17
P-LOCAL = 0 . 1 2 0 E + 13 P-GLOBAL = 0 .3 5 0 E + 0 7
N-LOCAL = 0 .6 8 5 E + 2 2  N-GLOBAL = 0 .2 2 0 E + 1 8
V-LOCAL = 0 . 7 3 4 E + 0 6  ------- ----  "

TO TH E LENGTH O F  T H E  D E V I C E  I N  T H E  X - D I R E C T I O N

I 1 4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

4 7 )
4 7 )
4 7 )

4 7 )
4 7 )
4 7 )

V - G L O B A L  = 0 . 1 7 1 E + 0 5

1 ,  4 7 )  
I 1 4 7 )  
I 1 4 7 )

4 7 )

1 ,  4 7 )
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GLOBAL NORM( 0  ). =0 . 5 7 8 E +  17
P -L O C A L  = 0 . 6 0 6 E + 12  P -G L O B A L  = 0 . 2 3 8 E + 0 7  
N-L OC AL  = 0 . 5 7 7 E + 2 2  N-GL OB AL  = 0 . 1 7 4 E + 1 8  
V- L O C A L  = 0 . 1 3 7 E + 0 8  V -G LO BA L = 0 . 5 7 8 E + 0 5

MAX CHANGE I N  F P  = 0 . 2 9 1 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  FN = 0 . 2 9 1 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N V  = 0 . 2 9 1 E + 0 1  KT AT  ( I 1J )  = (

0 I T E R A T I O N  = 8

GLOBAL NORM(O) = 0 . 4 3 8 E + 1 7
P - L O C A L  = 0 . 3 6 4 E + 12  P -G L O B A L  = 0 . 1 5 2 E + 0 7  
N -L O C A L = 0 . 4 7 5 E + 2 2  N-GL OB AL  = 0 . 1 3 1 E + 1 8  
V - L O C A L  = 0 . 1 1 8 E + 0 8  V-GL OB AL  = 0 . 7 4 7 E + 0 5

MAX CHANGE I N  F P  = 0 . 2 7 4 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE I N  FN = 0 . 2 7 4 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  V  = 0 . 2 7 4 E + 0 1  KT AT ( I 1J )  = {

0 I T E R A T I O N  = 9

GLOBAL NORM(O) = 0 . 3 0 9 E + 1 7
P - L O C A L  = 0 . 2 0 7 E + 12 P -G L O B A L  = 0 . 1 0 5 E + 0 7  
N -L O C A L = 0 . 3 8 0 E + 2 2  N-GL OB AL  = 0 . 9 2 6 E + 1 7  
V - L O C A L  = 0 . 1 0 8 E + 0 8  V -G LO BAL  = 0 . 4 9 5 E + 0 5

MAX CHANGE I N  F P  = 0 . 2 5 4 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  FN = 0 . 2 5 4 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  V = 0 . 2 5 4 E + 0 1 KT AT ( I 1J )  = {

0 I T E R A T I O N  = 1 0

GLOBAL NORM(O) = 0 . 2 1 3 E + 1 7
P -L O C A L  = 0 . 6 8 7 E + 11 P -G LOB AL = 0 . 6 8 4 E + 0 6  
N -L OC AL  = 0 . 2 9 3 E + 2 2  N-GL OB AL  = 0 . 6 3 9 E + 17 
V - L O C A L  = 0 . 3 9 6 E + 0 8  V -G LO BAL  = 0 . 1 8 l E + 0 6

MAX CHANGE I N  F P  = ' 0 . 2 3 2 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE I N  FN = 0 . 2 3 2 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  V = 0 . 2 3 2 E + 0 1  KT AT ( I 1J )  = (

. 0 I T E R A T I O N  = 1 1

GLOBAL NORM(O) = 0 . 1 5 7 E + 1 7
P - L O C A L  = 0 . 1 1 2 E + 11 P -G L O B A L  = 0 . 5 3 5 E + 0 6  
N- L O C A L  = 0 . 2 1 7 E + 2 2  N-GL OB AL  = 0 . 4 7 I E t 17 

. V - L O C A L  = 0 . 1 7 1 E + 0 5  . V- G L O B A L  = 0 . 9 6 4 E - + 0 0

MAX CHANGE I N  F P  = 0 . 2 0 6 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE I N  FN  = 0 . 2 0 6 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE' I N  V = 0 . 2 0 6 E + 0 1  KT AT ( I 1J )  = (

Oi t e r a t i o n i = . 1 2

GLOBAL NORM(O) = 0 . 1 0 9 E + 1 7
P - L O C A L  = 0 . 2 5 3 E + 10 P -G L O B A L  = 0 . 4 5 0 E + 0 6  
N- L O C A L  = 0 . 1 5 .1 E + 2 2  N-GL OB AL  = 0 . 3 2 8 E + 1 7  
V - L O C A L  = 0 . 4 5 4 E + 0 4  V -G LO BA L = 0 . 2 4 6 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 7 6 E + 0 1  K T A T  ( I 1J )  = (
MAX CHANGE I N  FN = 0 . 1 7 6 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE I N  V = 0 . 1 7 6 E + 0 1  KT A T ( I 5J )  = (

0 I T E R A T I O N  = 13

GLOBAL NORM(O) = 0 . 7 1 4 E + 1 6
P - L O C A L  = 0 . 2 8 9 E + 10 P -G L O B A L  = 0 . 4 8 0 E + 0 6
N- L O C A L  = Q . 9 8 4 E + 2 1  N-GL OB AL  = 0 . 2 1 4 E + 1 7
V - L O C A L  = 0 . 9 8 9 E + 0 4  V - G LO BAL  = 0 . 5 3 l E + 0 0

MAX CHANGE I N  F P  = 0 . 1 3 9 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  FN  = 0 . 1 3 9 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE I N  V = 0 . 1 3 9 E + 0 1  KT AT ( I 1J )  = (

0 I T E R A T I O N  = 1 4

GLOBAL NORM(O) = 0 . 3 7 9 E + 1 6
P - L O C A L  = 0 . 4 0 9 E + 1 0  P -GLO BAL  = 0 . 4 4 3 E + 0 6
N - L O C A L  = 0 . 5 2 2 E + 2 1  N-GL OB AL  = 0 . 1 1 4 E + 1 7
V - L O C A L  = 0 . 2 6 9 E + 0 5  V -G LO BA L = 0 . 3 4 0 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 2 1 E + 0 1  KT AT ( I 1J )  = (
MAX CHANGE I N  FN = 0 . 1 2 1 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE I N  V = 0 . 1 2 1 E + 0 1  KT AT  ( I 1J )  = (

0 I T E R A T I O N  = 15

GLOBAL NORM(O) = 0 . 7 9 6 E + 1 5
P - L O C A L  = 0 . 1 3  1 E t  10 P -G LO BAL  = 0 . 3 1 0 E + > 0 6
N- L O C A L  = 0 . 1 0 9 E + 2 1  N -G LO BAL  = 0 . 2 3 9 E - H 6
V- L O C A L  = 0 . 2 7 6 E + 0 4  V -G LO BAL  = 0 . 8 0 9 E - 0 1

MAX CHANGE I N  F P  = 0 . 1 0 6 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE I N  FN = 0 . 1 0 6 E + 0 1  KT AT ( I 5J )  = (
MAX CHANGE I N  V = 0 . 1 0 6 E + 0 1  KT AT  ( I 5J )  = (

0 I T E R A T I O N  = 1 6

GLOBAL NORM(O) = 0 . 3 6 0 E + 1 3
P - L O C A L  = 0 . 2 4 1 E + 10 P -G L O B A L  = 0 . 3 8 0 E + 0 6
N -L O CA L = 0 . 3 6 1 E + 18 N-GL OB AL  = 0 . 1 0 8 E + 1 4
V- L O C A L  = 0 . 6 9 4 E + 0 3  V - G LO BAL  = 0 . 2 8 6 E - 0 1

MAX CHANGE IN  FP = 0 .3 0 6 E + 0 1  KT AT ( I 1J )  = {
MAX CHANGE IN  FN = 0 .3 0 6 E + 0 1  KT AT ( I , J )  = {
MAX CHANGE IN  V = 0 . 3 0 6 E + 0 1 KT AT ( I 1J )  = (

0 ITERATION = 7

MAX CHANGE IN  FP = 0 .2 7 1 E + 0 0  KT AT ( I 5J )  = (
MAX CHANGE IN  FN = 0 .2 7 7 E + 0 0  KT AT ( I 5J )  = (
MAX CHANGE IN  V = 0 .2 7 8 E + 0 0  KT AT ( I , , J )  = (

0 ITERATION = 17

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
■1, 4 7 )  
1 ,  4 7 )

1,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 5 4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  . 4 7 )  
1 ,  4 7 )

1, 4 7 )
1 , 4 7 )
1 , 4 7 )



1 0 9

MAX CHANGE IN FP * 0.139E-01 KT AT (ItJ)
MAX CHANGE IN FN = 0.806E-02 KT AT (I ,J )
MAX CHANGE IN V 0.324E-02 KT AT (I1J)

0ITERATION = 1 8
GLOBAL NORM(O) =0.332E+11

P-LOCAL = 0 360E+10 P-GLOBAL =0.521E+06 
N-LOCAL =0.469E+15 . N-GLOBAL =0.997E+11
V-LOCAL =0.569E+03 V-GLOBAL =0.509E-01

MAX CHANGE IN FP = 0.913E-04 KT AT (I1J)
MAX CHANGE IN FN =
MAX CHANGE IN V =

FINAL NORM =0.332E+11 
TIME FOR SOLUTION =

GLOBAL NORM(O) = 0 . 3 7 6 E + 11
P-LOCAL = 0 .2 5 2 E + 1 0  P-GLOBAL - 0 . 6 I OE+0 6
N-LOCAL = 0 .4 0  5 E + 15 N-GLOBAL = 0 . 1 T 3E + 12
V-LOCAL = 0 . 1 9 6 E + 0 4  V-GLOBAL = 0 .1 0 5 E + 0 0

0.120E-04 KT AT (I^J) 
0.214E-06 KT AT (I1J)

V1 48) 
1, 35) 
1, 34)

1, 48) 
1, 35) 
1, 37)

98.

JE= 0.3303515E-09J B =  - 0 . 6 3 6 6 7 3 2 E - 0 9  J C =  0 . 2 8 4 0 4 4 0 E + 0 1 
V C E = 2 , 0 0 0 0 0 0 0 0 0 0 0 0 0  VO L TS

‘ J E =  . 0 . 4 5 4 3 4 0 7 E - 1 2  : ' -  -  -V: ^  / v > ■ -
J C =  - 0 . 6 3 0 3 2 9 2 E - 0 9  
J B =  - 0 . 6 2 9 8 7 4 8 E - 0 9

MAX S P L I T  BETWEEN QUA SI “ F E R M I L E V E L S = - O . 2 6 8 3 9 E + 0 2  ( I N  U N I T S  O F  K B * T / Q )
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 6 9 6 4 7 E + 0 0  ( I N  V O L T S )
A T N O D E : .  3 6  2 2  X= Q . 2 1 7 E - 0 2  Y= 0 . 5 5 7 E - 0 3

REMEMBER THAT T H E S E  CURRE NT S A R E  NORM ALI ZED  TO TH E LENGTH O F  T H E  D E V I C E  I N  T H E  X - D I R E C T I O N

RGSUM = - . 1 0 1 5 6 1 E - 0 6  ;
RSSUM = - . 2 1 5 5 6 0 E - 4 0  0 . 0 0 0 0  ;
RSSUMB = - . 3 2 7 0 7 0 E - 4 3  0 . 0 0 0 0
RSSUMT = - . 5 8 9 9 1 8 E - 4 4  0 , 0 0 0 0
RSSUML = - . 3 1 1 2 7 6 E - 4 4  . 0 . 0 0 0 0  .
RSSUMR = - . . 2 1 5 1 4 2 E - . 4 0 .  . 0 . 0 0 0 0  .
RBSUM = - . T 0 1 5 6 0 E - 0 6  9 9 . 9 6 8 3
RASUM = - . 6 5 5 4 0 3 E - 13 0 . 0 0 0 1 :
RDSUM = - . 3 8 3 9 4 6 E - 1 3  0 . 0 0 0 0
JMBSUM = 0 . OOOOO.OE+OO : 0 . 0 0 0 0
JMTSUM = - . 3 2 1 2 3 2 E - 10 0 . 0 3 1 6
JMLSUM = - . 1 3 9 4 4 8 E - 1 6  0 . 0 0 0 0
JMRSUM = - . 1 9 7 4 2 1 E - 2 5  0 . 0 0 0 0
J T O T  = - . 1 0 1 5 9 3 E - 0 6  J R E C  = - , 1 0 1 5 9 3 E - 0 6
* * * * *  E N TE R DUMP2D

1I N I T I A L  NORM = 0 . 2 T 1 E + 1 8  V =  0 . 0 0 0 0  VO LT S 
- P - L O C A L  = 6 . 3 6 0 E + 1 0  P - G L O B A L  = 0 . 5 2 1 E + 0 6

N - L O C A L  = 0 . 1 4 4 E + 2 3  N - G L O B A L  = 0 . 6 3 4 E + 1 8
V - L O C A L  = 0 . 5 6 9 E + 0 3  V - G L O B A L  = 0 . 7  ^ E 1- O I

O I T E R A T iO N  = ;  1 ' •

GLOBAL N O R M (C ) = 0 . 1 8 6 E + 18
R - L O C A L . = 0 . 6 6 8 E + .  13  P - G L O B A L  = 0 . 1 5 3 E + 0 8
N - L O C A L  , = 0 . 1 3 1 E + 2 3  N - G L O B A L  = 0 . 5 5 7 E + 18
V - L O C A L  = 0 . 7 5 1 E + 0 5  V - G L O B A L  = 0 . 1 3 0 E + 0 4

. MAX CHANGE I N  FP .  = 0 . 3 6 5 E + 0 1  KT AT  ( I 1J )  =
MAX:CHANGE I N  F N  = 0 . 3 6 5 E + 0 1  KT AT  ( I 1J )  !
MAX CHANGE I N  V = 0 . 3 6 5 E + 0 1  KT AT  ( I 1J )  =

0 I T E R A T I O N  = ; 2

GLOBAL NOR M(O ) = 0 . 1 6 1 E + 1 8
P - L O C A L . = 0 . 4  3 4 E  + 1 3  P - G L O B A L  = 0 . 1 1 3 E + 0 8

. N - L O C A L  = 0 . 1 1 7 E + 2 3  N - G L O B A L  = 0 . 4 8 3 E + 18
V t LOCAL = 0 . 1 7 4 E + 0 6  V - G L O B A L  = 0 , 2 5 7 E + 0 4

MAX CHANGE I N  F P  = 0 . 3 5 5 E + 0 1  KT AT  ( I 1J )  =
MAX CHANGE I N  FN  = 0 . 3 5 5 E + 0 1  KT AT  ( I 1J )  ’
MAX CHANGE I N  V  = 0 . 3 5 5 E + 0 1  KT AT  ( I 1J )  !

0 I T E R A T I O N  = 3

GLOBAL NORM {6: j = 0. .  1 3 7 E + 18
P - L O C A L  = 0 . 3 3 4 E + 1 3  P - G L O B A L  = 0 . 8 4 7 E + 0 7
N - L G C A L  = 0 . 1 0 4 E + 2 3  N-GLOB AL- = 0 . 4 1 2 E + 1 8
V - L O C A L  = 0 . 5 3 1 E + 0 6  V - G L O B A L  = 0 . 4 8 6 E + 0 4

MAX CHANGE, IN.  F P  = 0 . 3 4 5 E + 0 1  K T AT  ( I 1J )  *
MAX CHANGE I N  FN  = 0 . 3 4 S E + 0 1  KT  A T  ( I 1J )  •
MAX CHANGE I N  V = - 0 . 3 4 5 E + 0 1  KT AT  ( I 1J )  '

0 I T E R A T I O N  = . 4 ;

GLOBAL NOR M(O ) = 0 . 1 1 5 E + 1 8
P - L O C A L  = 0 . 2 4 7 E + 13 P - G L O B A L  = 0 . 6 3 5 E + 0 7

( 1, 
( I ,  
(- 1.

I  1, 
I  1, 
( 1 ,

47)
47)
47)

47)
47)
47)

( 1»
( -1 ,
< 1 ,

N-LOCAL =0.920E+22 
V-LOCAL =0.609E+06

N-GLOBAL =0.346E+18 
V-GLOBAL =0.739E+04

0.333E+01 KT AT (I1J) 
0.333E+01 KT AT (I1J) 
0.333E+01 KT AT (I1J)

MAX CHANGE IN FP 
MAX CHANGE IN FN 

. MAX CHANGE IN V 
OITERATiON = , 5
. GLOBAL N O R M ( 0 )= 0 .9 4 9 E + 17
,• P-LOCAL = 0 . 1 7 4 E + 1 3  P-GLOBAL = 0 .4 7 1 E + 0 7

N-LOCAL = 0 . 8 0 0 E + 2 2  N-GLOBAL = 0 . 2 8 5 E + 18
V-LOCAL = 0 . 1 8 3E + 07  V-GLOBAL = 0 .1 3 4 E + 0 5

( 1 ,
( 1 ,

f )47)
47)

4 7 )
4 7 )
47)



HO

MAX CHANGE I N  F P  =
. MAX CHANGE I N  F N  =

MAX CHANGE I N  V =
O I T E R A T I O N  = 6

0 . 3 2 0 E + 0 1  KT AT  ( I t J )  
0 . 3 2 0 E + 0 1  KT A T ( I t J )  
0 . 3 2 0 E + 0 1  KT AT  ( I t J )

GLOBAL NORM(O) = 0 . 7 6 2 E + 1 7
P - L O C A L  = O . 1 0 8 E + 1 3  P -G L O B A L  = 0 . 3 2 9 E + 0 7
N - L O C A L  = O . 6 8 6 E + 2 2  N - G L O B A L  = 0 . 2 2 9 E + 1 8
V - L O C A L  = O . 1 1 4 E + 0 7  V - G L O B A L  = 0 . 1 2 8 E + 0 5

MAX CHANGE I N  F P  = ' 0 . 3 0 6 E + 0 1  KT AT  ( I t J )
MAX CHANGE I N  FN  = 0 . 3 0 6 E + 0 1  KT AT  ( I t J )
MAX CHANGE I N  V = 0 . 3 0 6 E + 0 1  KT AT  ( I t J )

0 I T E R A T I O N  = 7

GLOBAL NORM(O) = 0 . 5 9 7 E + 1 7
P - L O C A L  = O . 5 5 6 E + 12  P - G L O B A L  =0  . 2 1 4 E + 0 7
N - L O C A L  = 0 . 5 7 8 E + 2 2  N - G L O B A L  = O . 1 7 9 E + 18
V - L Q C A L  = O . 1 7 0 E + 0 7  V - G L O B A L  = 0 . 1 6 l E + 0 5

MAX CHANGE I N  F P  = 0 . 2 9 1 E + 0 1  KT AT  ( I t J )
MAX CHANGE I N  FN = 0 . 2 9 1 E + 0 1  KT A T ( I t J )
MAX CHANGE I N  V . =  0 . 2 9 1 E + 0 1  KT AT ( I t J )

O I T E R A T I O N  = 8

GLOBAL NORM(O) = 0 . 4 5 0 E + 1 7
P - L O C A L  = 0 . 3 3 3 E + 1 2  . P -G L O B A L  = 0 . 1 6 2 E + 0 7  
N - L O C A L  = 0 . 4 7 5 E + 2 2  N- G L O B A L  = 0 . 1 3 5 E +  18 
V - L O C A L  = 6 , 1 9 7 E + 0 8  V - G L O B A L  = 0 . 6 4 4 E + 0 5

MAX CHANGE I N  F P  = 0 . 2 7 4 E + 0 1 KT AT  ( I t J )
MAX CHANGE I N  FN  = 0 . 2 7 4 E + 0 1  KT AT  ( I t J )
MAX CHANGE I N  V = 0 . 2 7 4 E + 0 1 KT AT  ( I t J )

0 I T E R A T I O N  = 9

GLOBAL NORM(O) = 0 . 3 1 3 E + 1 7
P - L O C A L  = 0 . 1 8 6 E + 12  P -G L O B A L  = 0 . 1 1 2 E + 0 7
N - L O C A L  = 0 . 3 8 1 E + 2 2  N- G L O B A L  = 0 . 9 3 9 E + 1 7
V - L O C A L  = 0 . 1 8 3 E + 0 8  V - G L O B A L  = 0 . 6 3 3 E + 0 5

MAX-CHANGE I N - F P  = 0 . 2 5 4 E + 0 1  KT AT ( I t J )
MAX CHANGE I N  FN = 0 . 2 5 4 E + 0 1  KT AT  ( I t J )
MAX CHANGE I N  V = 0 . 2 5 4 E + 0 1  KT AT ( I 1J )

O I T E R A T IO N  = 1 0

GLOBAL NORM(O) = 0 . 2 1 3 E + 1 7
P - L O C A L  = 0 . 6 4 4 E + 11 P - G L O B A L  = 0 . 6 9 5 5 + 0 6
N - L O C A L  = 0 . 2 9 4 E + 2 2  N- G L O B A L  = 0 . 6 4 0 E + 1 7
V - L O C A L  = 0 . 1 6 9 E + 0 8  V - G L O B A L  = 0 . 1 6 2 E + 0 6

MAX CHANGE I N  F P  = 0 . 2 3 2 E + 0 1  KT AT ( I t J )
• MAX CHANGE I N  FN = 0 . 2 3 2 E + 0 1  KT AT ( I 1J )

MAX CHANGE I N  V = 0 . . 2 3 2 E + 0 1  K T  AT  ( I t J )
0 I T E R A T I O N  = 1 1

GLOBAL NORM(O) = 0 . 1 5 7 E + 1 7
P - L O C A L  = 0 ; 1 1 S E + 1 1 P - G L O B A L  = 0 . 5 6 8 E + 0 6
N - L O C A L  = 0 . 2 1 7 E + 2 2  N - G L O B A L  = 0 . 4 7 2 E + 1 7
V - L O C A L  = 0 . 1 8 8 E + 0 4  V - G L O B A L  = 0 . 1 1 7 E + 0 0

■MAX CHANGE I N  F P  = 0 . 2 0 6 E + 0 1  KT AT  ( I 1J )
MAX CHANGE I N  FN = 0 . 2 0 6 E + 0 1  KT AT  ( I 1J )
MAX CHANGE I N  V = 0 . 2 0 6 E + 0 1  KT AT ( I 1J )

0 I T E R A T I O N  = 1 2

GLOBAL NORM(O) = 0 . 1 1 0 E + 1 7
P - L O C A L  = 0 . 3 0 8 E + 10 P -G L O B A L  = 0 . 5 3 2 E + 0 6
N - L O C A L  = 0 . 1 5 1 E + 2 2  N -G LO BA L = 0 . 3 2 9 E + 1 7
V - L O C A L  = 0 . 4 0 9 E + 0 4  V - G L O B A L  = 0 . 2 5 6 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 7 6 E + 0 1  KT AT  ( I 1J )
MAX CHANGE I N  FN = 0 . 1 7 6 E + 0 1  KT AT ( I 1J )
MAX CHANGE I N  V = 0 . 1 7 6 E + 0 1  KT AT  ( I 1J )

O I T E R A T I O N  = 13

GLOBAL NORM(O) = 0 . 7 1 5 E + 1 6
P - L O C A L  = 0 . 5 0 1 E + 10 P -G L O B A L  = 0 . 5 1 l E + 0 6
N - L O C A L  = 0 . 9 8 6 E + 2 1 N- G L O B A L  = 0 . 2 1 4 E + 1 7
V - L O C A L  = 0 . 7 4 7 E + 0 3  V - G L O B A L  = 0 . 1 9 6 E ~ 0 1

MAX CHANGE I N  F P  = 0 . 1 3 9 E + 0 1  KT AT  ( I 1J )
MAX CHANGE I N  FN = - 0 . 1 3 9 E + 0 1  KT AT  ( I 1J )
MAX CHANGE I N  V = 0 . 1 3 9 E + 0 1  KT AT ( I 1J )

0 I T E R A T I O N  = 1 4

GLOBAL NORM(O) = 0 . 3 7 9 E + 1 6
P - L O C A L  = 0 . 2 2 3 E + 10 P - G L O B A L  = 0 . 4 8 3 E + 0 6
N - L O C A L  = 0 . 5 2 3 E + 2 1  N - G L O B A L  = 0 . 1 1 4 E + . 1 7
V - L O C A L  = 0 . 3 8 1 E + 0 4  V - G L O B A L  = 0 . 8 1 3 E - 0 1

MAX CHANGE I N  F P  = 0 . 1 2 1 E + 0 1  KT AT ( I 1J )
MAX CHANGE I N  FN = 0 . 1 2 1 E + 0 1  KT AT ( I 1J )
MAX CHANGE I N  V- = 0 . 1 2 1 E + 0 1  KT AT  ( I 1J )

0 I T E R A T I O N  = 15

GLOBAL NORM (O) = 0 . 7 9 4 E + 1 5
P - L O C A L  = 0 . . 2 9 5 E + 1 0  P -G LO BA L = 0 . 5 0 7 E + 0 6
N - L O C A L  = 0 . 1 0 9 E + 2 1 N - G L O B A L  = 0 . 2 3 8 E + 1 6
V - L O C A L  = 0 . 1 2 2 E + 0 4  V - G L O B A L  = 0 . 3 0 6 E - 0 1

MAX CHANGE I N . PP = 0 .1 0 6 E + 0 1  KT AT ( I 1J )
MAX CHANGE IN  FN = 0 .1 0 6 E + 0 1  KT AT ( I 1J )
MAX CHANGE IN  V = 0 .1 0 6 E + 0 1  KT AT ( I 1J )

0 ITERATION = 1 6
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1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1, 4 7 )
1, 4 7 )
1, 4 7 )



I l l

MAX CHANGE I N  F P  = 0 . 2 7 1 E + 0 0  KT A T  ( I t J )  = { 1 ,  4 7 )
MAX CHANGE I N  FN  = 0 . 2 7 6 E + 0 0  KT AT  ( I t J )  = ( 1 ,  4 7 )
MAX CHANGE I N  V = ■ 0 . 2 7 7 E + 0 0  X T  AT  ( I t J ) '  =  ( 1 ,  4 7 )

0 I T E R A T I O N  = 1 7

GLOBAL NOR M(O ) = 0 . 2 8 6 E + 11
P - L O C A L  = 0 . 2 7 6 E + 1 0  P - G L O B A L  = 0 . 3 9 1 E + 0 6
N - L O C A L  = 0 . 3 0 7 E + 15  . N - G L O B A L  = 0 . 8 5 8 E + 1 1
V - L O C A L  = 0 . 3 6 2 E + 0 3 V - G L O B A L  = 0 . 1 8 5 E - 0 1

MAX CHANGE I N  F P  = 0 . 1 3 4 E - 0 1  KT AT  ( I t J )  = ( 1 t 4 8 )
MAX CHANGE I N  FN = .  . 0 . 6 0 5 E - 0 2  KT A T  ( I 1J )  *  ( 1 ,  3 6 )
MAX CHANGE I N V  = 0 . 2 4 9 E - 0 2  KT A T  ( I t J )  = ( 1 ,  3 5 )

0 I T E R A T I O N  = 18

GLOBAL NORM{0 ) . = 0 . 3 5 5 E + 13
P-LOCAL = 0 .1 8 7 E + 10 P-GLOBAL =0 4 1 8 E + 0 6
N-LOCAL = 0 .3 6 6 E + 1 8  N-GLOBAL = 0 .1 0 6 E + 1 4
V-LOCAL = 0 . 3 5 5 E + 0 3 V-GLOBAL = 0 . 2 2 5 E ~ 0 1

GLOBAL NOR M(O ) - 0 . 2 8 2 E + 1 1
P - L O C A L  = 0 . 3 3 2 E + 10 P - G L O B A L  = 0 . 4 7 0 E + 0 6
N - L O C A L  = 0 . 3 0 7 E + 1 5  N - G L O B A L  = 0 . 8 4 5 E + 1 1
V - L O C A L  = 0 . 3 3 2 E + 0 4  V - G L O B A L  = 0 . 1 2 7 E + 0 0

MAX CHANGE I N  F P  = 0 . 8 5 2 E - 0 4  KT A T  ( I t J )  = ( 1 ,  4 8 )
MAX CHANGE I N  FN  = 0 . 6 5 2 E ^ 0 5  KT AT ( I t J )  = ( 1 ,  3 6 )
MAX CHANGE I N  V  = 0 . 1 1 0 E - 0 6  KT AT  <I 1J ) = ( 1 t 3 8 )

F I N A L  NORM = 0 . 2 8 2 E + 11 
T I M E  FOR S O L U T I O N  = 9 8 . 1

J B =  V o  '. 7 1 7 1 0 6 0 E - 0 9  J C =  0 . 3 5 5 5 2 3 2 E + 0 1 J E =  0 . 3 3 0 3 5 1 5 E - 0 9
V C E = 2 . . 5 0 0 0 0 0 0 0 0 0 0 0 0  VO L TS

J E =  0 . 4 5 9 0 9 5 8 E - 1 2  
J C =  - 0 . 7 0 8 7 8 3 9 E - 0 9  
J B =  - 0 . 7 0 8 3 2 4 8 E - 0 9

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S = - O . 2 7 0 6 5 E + 0 2  ( I N  U N I T S  O F  K B * T / Q )
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 2 3 5 E + 0 0  ( I N  V O L T S )
AT  NOD E: 3 6  2 3  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3

: REMEMBER THAT T H E S E  CUR REN TS A RE NO RM AL IZ ED  TO TH E LENGTH O F  TH E D E V I C E  I N  TH E X " D I R E C T I O N

RGSUM = -  . 1 . 1 4 2 1 4 E - 0 6  
RSSUM = - . 2 4 2 3 5 0 E - 4 0  0 . 0 0 0 0
RSSUMB = - . 3 2 7 8 1 6 E - - 4 3  0 . 0 0 0 0
RSSUMT = - . 5 9 7 1 9 7 E - 4 4  0 . 0 0 0 0  .
RSSUML  = - . 3 1 0 4 4 5 E - 4 4  0 . 0 0 0 0
RSSUMR = - . 2 4 1 9 3 2 E - 4 0  0 . 0 0 0 0
RBSUM T - . 1 1 4 2 1 4 E - 0 6  9 9 . 9 7 1 7
RASUM = - . 6 6 7 0 0 0 E - 1 3  0 . 0 0 0 1
RDSUM = - . 3 5 4 2 6 2 E - 13  0 . 0 0 0 0
JMBSUM = 0 . 0 0 0 0 0 0 E + 0 0  0 . 0 0 0 0
JMTSUM = - . 3 2 2 8  H E - 10  0 . 0 2 8 3  ...
JMLSUM = - . 1 6 9 6 8 7 E - 16  0 . 0 0 0 0
JMRSUM = - . 2 2 5 1 . 6 2 E - 2 5  0 . 0 0 0 0
J T O T  = - . 1 1 4 2 4 6 E - 0 6  J R E C  = ~ .  1 1 4 2 4 6 E - 0 6  
* * * * *  EN TE R DUMP2D

1I N I T I A L  NORM = 0 . 2 2 5 E + 1 8  V =  0 . 0 0 0 0  VO L TS  
P - L O C A L  = 0 . 3 3 2 E + 10 P - G L O B A L  = 0 . 4 7 0 E + 0 6
N - L O C A L  = 0 . 1 4 4 E + 2 3  N - G L O B A L  = 0 . 6 7 6 E + 1 8
V - L O C A L  = 0 . 3 3 2 E + 0 4  V - G L O B A L  = 0 . 1 4 8 E + 0 0

0 I T E R A T I O N  = 1

G LO BA L NO RM (O) = 0 . 1 9 8 E + 1 8
P - L O C A L  = 0 . 5 2 2 E + 13  P - G L O B A L  = 0 . 1 3 9 E + 0 8  
N - L O C A L  = 0 . 1 3 1 E + 2 3  . N - G L O B A L  = 0 . 5 9 3 E + 1 8
V - L O C A L  = 0 . 6 6 5 E + 0 6  V - G L O B A L  = 0 . 1 2 7 E + 0 4

MAX CHANGE I N  F P  = 0 . 3 6 5 E + 0 1  KT AT  ( I t J )  = ( 1 ,  4 7 )
MAX CHANGE I N  FN  = 0 . 3 6 5 E + 0 1  KT A T  ( I 1J )  = ( 1 ,  4 7 )
MAX CHANGE I N  V = 0 . 3 6 5 E + 0 1  K T A T  ( I t J )  = ( 1 ,  4 7 )

0 I T E R A T I O N  = 2

GLOBAL NO RM(0 )  = 0 . 1 7 1 E + 18
P - L O C A L  = 0 . 3 6 3 E + 1 3  P - G L O B A L  = 0 . 1 0 4 E + 0 8
N - L O C A L  = 0 . 1 1 7 E + 2 3  N - G L O B A L  = 0 . 5 1 3 E + 18
V - L O C A L  = 0 . 4 9 1 E + 0 6  V - G L O B A L  = 0 . 3 1 6 E + 0 4

MAX CHANGE I N  F P  = 0 . 3 5 5 E + 0 1  KT A T  ( I t J )  = ( 1 ,  4 7 )
MAX CHANGE I N  FN  = 0 . 3 5 5 E + 0 1  KT A T  ( I 1J )  = ( 1 ,  4 7 )
MAX CHANGE I N  V  = 0 . 3 5 5 E + 0 1  KT A T  ( I 1J )  = ( I 1 4 7 )

0 I T E R A T I O N  = 3

GLOBAL N OR M (O ) = 0 . 1 4 6 E + 1 8
P - L O C A L  = 0 . 2 7 7 E + 13  P - G L O B A L  = 0 . 7 9 6 E + 0 7
N - L Q C A L  = 0 . 1 0 5 E + 2 3  N - G L O B A L  = 0 . 4 3 8 E + 18
V - L O C A L  = 0 . 5 5 6 E + 0 6  V - G L O B A L  = 0 . 4 3 9 E + 0 4  •

MAX CHANGE I N  F P  = 0 . 3 4 5 E + 0 1  KT A T  ( I 1J )  = ( . 1 , . 4 7 )
MAX CHANGE I N  F N  = 0 . 3 4 5 E + 0 1  KT  A T ( I 1J )  = ( 1 ,  4 7 )
MAX CHANGE I N  V = 0 . 3 4 5 E + 0 1 KT AT  ( I 1J )  = ( 1 ,  4 7 )

0 I T E R A T I O N  = 4

GLOBAL NOiFlM ( 0 ) = 0 .1 2 2 E + 1 8
P-LOCAL = 0 . 2 0 2 E + 13 P-GLOBAL = 0 .5 8 5 E + 0 7
N-LOCAL = 0 .9 2 2 E + 2 2  N-GLOBAL = 0 . 3 6 6 E + 18
V-LOCAL = 0 .9 2 3 E + 0 6  V-GLOBAL = 0 .7 5 3 E + 0 4



1 1 2

MAX CHANGE I N  F P  = 0 . 3 3 3 E + 0 1  KT AT  ( I 1J )
MAX CHANGE I N  FN  = 0 . 3 3 3 E + 0 1  KT AT  ( I 5J )
MAX CHANGE I N  V  = 0 . 3 3 3 E + 0 1  KT AT  ( I 5J )

O I T E R A T I O N  = 5

GLOBAL NOR M(O ) = 0 . 1 0 0 E + 1 8
P - L O C A L  = O . 1 3 8 E + 13  P - G L O B A L  = 0 . 4 2 7 E + 0 7  
N - L O C A L  = O . 8 0 2 E + 2 2  N - G L O B A L  = 0 . 3 0 0 E + 1 8  
V - L O C A L  = O . 1 4 8 E + 0 7  V - G L O B A L  = 0 . 1 2 8 E + 0 B

MAX CHANGE I N  F P  = 0 . 3 2 0 E + 0 1  KT AT ( I 5J )
MAX CHANGE I N  FN  = 0 . 3 2 0 E + 0 1  KT AT  ( I 5J )
MAX CHANGE I N  V = 0 . 3 2 0 E + 0 1  KT AT ( I 5J )

0 I T E R A T I O N  = 6

GLOBAL NO RM(O ) = 0 . 8 0 1 E + 1 7
P - L O C A L  = 0 . 8 0 7 E + 1 2  P - G L O B A L  = 0 . 3 0 2 E + 0 7  
N - L O C A L  = 0 . 6 8 7 E + 2 2  N - G L O B A L  = 0 . 2 4 0 E + 1 8  
V - L O C A L  = O . 4 5 7 E + 0 7  V - G L O B A L  = O . 3 4 7 E + 0 5

MAX CHANGE I N  F P  = 0 . 3 0 6 E + 0 1  KT AT ( I 5J )
MAX CHANGE I N  FN  = 0 . 3 0 6 E + 0 1  KT AT ( I 5J )
MAX C H A N G E ' I N  V = 0 . 3 0 6 E + 0 1  KT AT  ( I 5J )

0 I T E R A T I O N  = 7

GLOBAL NOR M(O ) = 0 . 6 2 5 E + 1 7
P - L O C A L  = 0 . 4 1  S E + 1 2  P -G L O B A L  = 0 . 2 0 5 E + 0 7  
N - L O C A L  = 0 . 5 7 9 E + 2 2  N- G L O B A L  = 0 . 1 8 7 E + 1 8  
V - L O C A L  = O . 5 3 5 E + 0 7  V - G L O B A L  = 0 . 4 4 0 E + 0 5

. MAX CHANGE I N  F P  = 0 . 2 9 1 E + 0 1  KT AT ( I 5J )
MAX CHANGE I N  FN  = 0 . 2 9 1 E + 0 1  KT AT ( I 5J )
MAX CHANGE I N  V = 0 . 2 9 1 E + 0 1  KT AT ( I 5J )

0 I T E R A T I O N  = 8

GLOBAL NOR M(O ) = 0 . 4 6 6 E + 1 7
P - L O C A L  = O . 2 2 8 E + 12  P -G L O B A L  = 0 . 1 4 7 E + 0 7  
N - L O C A L  = 0 . 4 7 6 E + 2 2  N- G L O B A L  = 0 . 1 4 0 E + 18 
V - L O C A L  = 0 . 4 3 5 E + 0 8  V - G L O B A L  = 0 . 1 4 3 E + 0 6

MAX CHANGE I N  F P  = 0 . 2 7 4 E + 0 1  KT AT  ( I 5J )
MAX CHANGE I N  FN = 0 . 2 7 4 E + 0 1  KT AT ( I 5J )
MAX CHANGE I N  V = 0 . 2 7 4 E + 0 1  KT AT ( I 5J )

0 I T E R A T I O N  = 9

GLOBAL NO RM (O) = 0 . 3 1 9 E + 1 7
P - L O C A L  = 0 . 1 3 3 E + 1 2  P - G L O B A L  = 0 . 1 0 9 E + 0 7  
N - L O C A L  = 0 . 3 8 1 E + 2 2  N - G L O B A L  = 0 . 9 5 7 E + 1 . 7  
V - L O C A L  = 0 . 4 1 8 E + 0 8  V - G L O B A L  = 0 . 1 3 4 E + 0 6

MAX CHANGE I N  F P  = 0 . 2 5 4 E + 0 1  KT AT ( I 5J )
MAX CHANGE I N  FN  = 0 . 2 5 4 E + 0 1  KT AT ( I 5J )
MAX C H A N G E . I N  V  = 0 . 2 5 4 E + 0 1  KT AT ( I 5J )

0 I T E R A T I O N  = 1 0

GLOBAL NO RM(O ) = 0 . 2 1 4 E + 1 7
P - L O C A L  = 0 . 3 0 7 E + 11 P - G L O B A L  = 0 . 5 0 9 E + 0 6  
N - L O C A L  = 0 . 2 9 4 E + 2 2  N - G L O B A L  = 0 . 6 4 1 E + 17 
V - L O C A L  = 0 . 3 6 6 E + 0 8  V - G L O B A L  = 0 . 2 1 6 E + 0 6

MAX CHANGE I N  F P  = 0 . 2 3 2 E + 0 1  KT AT  ( I 5J )
MAX CHANGE I N  FN  = . 0 . 2 3 2 E + 0 1  KT AT  ( I 5J )
MAX CHANGE I N  V =  0 ; 2 3 2 E + 0 1  KT AT  ( I 5J )

0 I T E R A T I O N  = 1 1

GLOBAL NOR M(O ) = 0 . 1 5 7 E + 1 7
P - L O C A L  = 0 . 4 2 5 E + 11 P -G L O B A L  = 0 . 6 1 5 E + 0 6  
N - L O C A L  = 0 . 2 1 7 E + 2 2  . N- G L O B A L  = 0 . 4 7 2 E + 1 7  
V - L O C A L  = 0 . 3 2 0 E + 0 4  V - G L O B A L  = 0 . 1 1 4 E + 0 0

MAX CHANGE I N  F P  = . 0 . 2 0 6 E + 0 1  KT AT  ( I 5J )
MAX CHANGE I N  FN = O'. 2 0 6 E + 0 1  KT AT  ( I 5J )
MAX CHANGE I N  V = 0 . 2 0 6 E + 0 1  KT AT  ( I 5J )

0 I T E R A T I O N  = 1 2

GLOBAL NO RM (O) = 0 . 1 1 0 E + 1 7
P - L O C A L  = 0 . 3 6 7 E + 10 P -G LO B A L = 0 . 4 3 5 E + 0 6  
N - L O C A L  = O . 1 5 1 E + 2 2  N- G L O B A L  = 0 . 3 2 9 E + 1 7  
V - L O C A L  = 0 . 5 0 3 E + 0 3  V - G L O B A L  = 0 . 2 2 1 E ~ 0 1

MAX CHANGE I N  FP„ = 0 . 1 7 6 E + 0 1  KT A T ( I 5J )
MAX CHANGE I N  F N  = 0 . 1 7 6 E + 0 1  KT A T  ( I 5J )
MAX CHANGE I N  V  = 0 . 1 7 6 E + 0 1  KT AT  ( I 5J )

OI T E R A T I O N  = 13

GLOBAL NOR M(O ) = O . 7 1 6 E + 1 6
P - L O C A L  = O . 2 7 2 E + 10 P -G L O B A L  = 0 . 4 5 5 E + 0 6  
N - L O C A L  = 0 . 9 8 8 E + 2 1  N - G L O B A L  = 0 . 2 1 5 E + 1 7  
V - L O C A L  = 0 . I 2 6 E + 0 4  V - G L O B A L  = 0 . 3 3 8 E - 0 1

MAX CHANGE I N  F P  = 0 . 1 3 9 E + 0 1  KT AT  ( I 5J )
MAX CHANGE I N  FN  = 0 . 1 3 9 E + 0 1  KT AT  ( I 5J )
MAX CHANGE I N  V = 0 . 1 3 9 E + 0 1  KT AT  ( I 5J )

0 I T E R A T I O N  = 14

GLOBAL NO RM (O) = 0 . 3 8 0 E + 1 6
P - L O C A L  = 0 . 3 0 7 E + 10 P - G L O B A L  = 0 . 4 2 8 E + 0 6
N - L O C A L  = 0 . 5 2 4 E + 2 1  N - G L O B A L  = 0 . 1 1 4 E + 1 7
V - L O C A L  = 0 . 2 2 2 E + 0 4  V - G L O B A L  = 0 . 5 1 8 E ~ 0 1

MAX CHANGE IN  FP =
MAX CHANGE IN  FN =
MAX CHANGE IN  V =

0 ITERATION = 15

0 . 121E + 01  KT AT ( I 5J )
0 . 121E + 01  KT AT ( I 5J )
0 . 121E + 01  KT AT ( I 5J )
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(

(

(
(

(
(

(

1 ,  4 7 )  
V  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1 ,  4 7 )  
1 ,  4 7 )  
1 ,  4 7 )

1, 4 7 )
1 , 4 7 )
1 , 4 7 )



MAX CHANGE I N  FP'.-* 
MAX CHANGE I N  F N . =

..MAX CHANGE I N  F P  = 0 . 1 0 6 E + 0 1  KT AT ( I 1J )  .= ( 1 ,  4 7 )
MAX CHANGE I N  FN  =  0 . 1 0 6 E + 0 1  KT AT ( I 1J )  = ( T 1 4 7 )

. MAX CHANGE I N  V = 0 . 1 0 6 E + 0 1  KT AT ( I 1J )  = ( 1 ,  4 7 )
0 I T E R A T I O N  = 1 6

GLOBAL NO RM(O ) = 0 . 3 3 2 E + 1 3  . .-Y
-  P - L O C A L  = 0 . 5 4 6 E + 1 0  P - G L O B A L  = 0 . 6 8 1 E + 0 6  

N - L O C A L  =0. .  3 7 0 E + 18  N - G L O B A L  = 0 . 9 9 7 E + 1 3  
V - L O C A L  = 0  . 4 7 0 E + 0 3  V - G L O B A L  = 0 . 2 0 1 E -0 .1

MAX C H A N G E I N  F P  = 0 . 2 7 1 E + 0 0  KT AT  ( I 1J )  -  ( 1 ,  4 7 )
MAX CHANGE I N  FN 0 . 2 7 5 E + 0 0  KT AT  ( I 1J )  =■ ( T 1 4 7 )
MAX CHANGE I N  V  = 0 . 2 7 7 E + 0 0  KT AT ( I 1J )  = ( 1 ,  4 7 )

0 I T E R A T I O N  = 17

GLOBAL N O R M (0 )  = 0 . 2 5 9 E + 11 '
P - L O C A L  = 0 . 3 8 1  E + TO P - G L O B A L  = 0 . . 3 6 1 E + 0 6
N - L O C A L  = 0 . 2 1 6 E + 1 5  N - G L O B A L  = 0 . 7 7 7 E + 1 1
V - L O C A L  = 0 . 8 6 3 E + 0 3  V - G L O B A L  = 0 . 2 6 8 E - 0 1

0 . 1 3 0 E - 0 1  KT AT ( I 1J )  = ( 1 ,  4 8 )
0 . 4 4 S E - 02-  KT AT ( I 1J )  = ( I 1 3 7  ) :

MAX CHANGE I N  V =  0 . 2 0 6 E - 0 2  KT AT  ( I 1J )  = < 1 ,  3 6 )
.0 I T E R A T I O N  = 18

GLOBAL N O R M (O ) = 0 . 2 5 0 E - M  1
P - L O C A L  = 0 . 2 3 6 E + 1 0  P - G L O B A L  = 0 . 4 4 3 E + 0 6
N - L O C A L  = 0 . 2 5 3 E + 1 5  N - G L O B A L  = 0 . 7 5 0 E + T 1
V - L O C A L  = 0  . 1 8 3 E + 0 4  V - G L O B A L  = 0 . 4 0 5 E - 0 1

MAX CHANGE I N  F P  = . 0 . 7 9 6 E - 0 4  KT AT ( I 1J )  = { 1 ,  4 8 )
MAX CHANGE I N  FN  = 0 . 2 9 6 E - 0 5  KT AT ( I 1J )  = ( 1 .  3 7 )
MAX CHANGE I N  V = 0 . 6 7 0 E - 0 7  KT AT ( I 1J )  = ( 1 ,  3 8 )

F I N A L  NORM = 0 . 2 5 0 E + T 1  
T I M E  FO R  S O L U T I O N  = 9 8 . 2

GLOBAL NORM(O) = 0 .7 9 4 E + 1 5
P-LOCAL = 0 .2 8 1 E f 10 P-GLOBAL = 0 .5 2 9 E + 0 6
N-LOCAL = 0 . 109 E + 2 1  . N-GLOBAL = 0 . 2 3 8 E + 16
V-LOCAL = 0 . 5 3 8 E + 0 3  V-GLOBAL = 0 . 1 9 7 E -0 1

J B =  - 0 . 7 8 5 1 0 6 3 E - 0 9  . J C =  0 . 4 2 7 1 9 7 9 E + 0 1  J E =  0 . 3 3 0 3 5 1 5 E - 0 9  
V C E = 3 . 0 0 0 0 0 0 0 0 0 0 0 0 0  VO L TS

J E ss 0 . 4 6 3 5 5 6 0 E - 1 2  
J C =  - 0 . 7 7 5 8 6 0 0 E - 0 9  
J B =  - 0 . 7 7 5 3 9 6 4 E - 0 9

MAX S P L I T  BETWE EN Q U A S I - F E R M I  L E V E L S = - 0 . 2 7 1 3 6 E + 0 2  ( I N  U N I T S  O F  K B * T / Q )  
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 4 1 8 E + 0 0  ( I N  V O L T S )

: . A T  NO D E:  3 6  2 3  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3

REMEMBER TH AT  T H E S E  CU RREN TS AR E NORM ALIZED

R G S U M =  - . 1 2 5 0 3 2 E - 0 6  .
RSSUM = - . 2 6 5 3 8 2 E - 4 0  0 . 0 0 0 0
RSSUMB = - . 3 2 8 5 1 5 E - 4 3  6 . 0 0 0 0
RSSUMT = - . 6 0 5 4 0 4 E - 4 4  0 . 0 0 0 0
RSS UML  = - . 3 0 9 4 8 0 E - 4 4  0 . 0 0 0 0

. RSSUMR =  - . ; 2 6 4 9 6 2 E r 4 0  0 . 0 0 0 0
RBSUM = - . 1 2 5 0 3 1 E - 0 6  9 9 . 9 7 4 0
RASUM = - . 6 7 9 5 6 9 E - 13  0 . 0 0 0 1
RDSUM = - . 3 2 1 4 9 0 E - 13  0 . 0 0 0 0
JMBSUM = O.O OOOOOE+OO , 0 . 0 0 0 0  •
JMTSUM = - . 3 2 4 2 7 8 E - 1 0  0 . 0 2 5 9
JMLSUM = - . 1 9 8 3 5 5 E - 1 6  0 : 0 0 0 0
JMRSUM = - . 2 4 9 8 1 2 E - 2 5  0 . 0 0 0 0
J T O T  = - . 1 2 5 0 6 4 E - 0 6  J R E C  = - . .  1 2 5 0 6 4 E - 0 6
;*.****.•: e n t e r  d u m p  2 d

1I N I T I A L  NORM = 0 . 7 2 b E + 1 7  V = 0 . 0 0 0 0  VO L TS
. P - L O C A L  = 0 . 1 9 4 E + 2 2  P - G L O B A L  = 0 . 2 1 6 E + 18

N - L O C A L  = 0 , 2 5 3 E + 1 5  N - G L O B A L  = 0 . 7 5 0 E + 1 1  .
V - L O C A L  = 0 ; 1 8 3 E + 0 4  V - G L O B A L  = 0 . 2 2 4 E + 0 0

0 I T E R A T I O N  = 1

GLOBAL N OR M (O ) = 0 . 8 2 6 E + 1 7  1
> P -L O f c A L  = 0 ; 2 6 8 E + 2 2  P - G L O B A L  = 0 . 2 4 8 E + 18

N - L O C A L  = 0 . 5 1 8 E + 11 N - G L O B A L  = 0 . 5 5 6 E + 0 7
V - L O C A L  = 0 . 2 6 2 E + 0 4  V - G L O B A L  = 0 . 1 2 3 E + 0 0

. MAX CHANGE I N  F P  = 0 . 1 1 6 E + 0 1  KT AT ( I 1J )
MAX C H A N G E , I N  FN  = 0 . 1 1 6 E + 0 1  KT AT  ( I 1J )  = (
MAX CHANGE M N  V  = 0 . 1 1 6 E + 0 1  KT AT ( I 1J )  = (

0 I T E R A T I O N =  V 2 :  .

GLOBAL NORM( 0 )  = 0 . 6 5 4 E + 1 5
P - L O C A L  = 0 . 1 7 8 E + 2 0  P - G L O B A L  = 0 . 1 9 6 E + 1 6
N - L O C A L  = 0 . 4 0 7 E + 1 1  N - G L O B A L  = 0 . 3 3 2 E + 0 7

TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

(38, 48) 
36, 36) 
43- 371

V-GLOBAL =0.472E-01
0;781E+00 KT AT (I1J) = ( 38, 48) 
6.794E+00 KT AT (I1J) = ( 38, 48) 
0.785E+00 KT AT (I1J) = ( 42, 47)

V-LOCAL =0.151E+04
MAX CHANGE IN FP 
MAX CHANGE IN FN 
MAX CHANGE IN V .

0ITERATION = 3
GLOBAL NORM(0 )  = 0 . 2 9 9 E + 13

P-LOCAL = 0 . 8 0 6 E + 17 ’P-GLOBAL = 0 . 8 9 8 E + 13
N-LOCAL = 0 . 2 8 7 E + 1 1  N-GLOBAL = 0 .2 5 4 E + 0 7

: V-LOCAL = 0 . 2 8 5 E + 0 5  V-GLOBAL = 0 . 2 9 1E+00

- V V -



1 1 4

MAX CHANGE I N  F P  = 0 . 1 3 6 E - 0 1  KT AT ( I 1J )  = ( 3 8 ,  4 8 )
MAX CHANGE I N  FN = O . 3 4 4 E + 0 0  KT AT  ( I 1J )  = ( 4 6 ’ 2 8 )
MAX CHANGE I N  V = O . 1 3 6 E - 0 1 KT AT  ( I 1J )  = ( 3 8 ’ 3 7 )

OI T E R A T I O N  = 4

GLOBAL NORM (O) = 0 . 9 6 7 E + 0 8
P - L O C A L  = 0 . 2 5 8 E + 13 P -G L O B A L  = 0 . 2 8 8 E + 0 9
N - L O C A L  = O ; 2 7 7 E + 11 N -G LO BA L = 0 . 2 1 7 E + 0 7
V - L O C A L  = O . 6 9 8 E + 0 4  V- G L O B A L  = 0 . 1 0 0 E + 0 0

MAX CHANGE I N  F P  = . 0 . 7 5 8 E - 0 4  KT AT ( I 1J )  = ( 6 6  3 7 )
MAX CHANGE I N  FN  = 0 . & 1 2 E - 0 1  KT AT  ( I 1J )  = ( 4 6 *  2 8 )
MAX CHANGE I N  V = 0 . 7 5 7 E - 0 4  KT AT ( I 1J )  = ( 4 7 ^  3 5 )

O I T E R A T I O N  = 5

GLOBAL NOR M(O ) = 0 . 1 0 0 E + 0 7
P - L O C A L  = O . 1 7 3 E + 11 P -G L O B A L  = 0 . 2 9 8 E + 0 6  
N - L O C A L  = 0 . 2 7 6 E + 11 N -G LO BAL  = 0 . 2 7 2 E + 0 7
V - L O C A L  = 0 . 9 9 9 E + 0 3  V- G L O B A L  = 0 . 3 1 . 7 E - 0 1

MAX CHANGE I N  F P  = 0 . 3 8 8 E - 0 8  KT AT ( I 1J )  = ( 6 9 ,  3 8 )
MAX CHANGE I N  FN = 0 . 3 4 8 E - 0 2  KT AT ( I 1J )  = ( 4 6 ’ 2 8 )
.MAX CHANGE I N  V = 0 . 3 8 7 E - 0 8  KT AT ( I 1J )  = ( 6 9 ’ 3 3 )

0 I T E R A T I O N  = 6

GLOBAL NORM(O) = 0 . 8 6 6 E + 0 6
P - L O C A L  = 0 . 5 0 4 E + 10 
N - L O C A L  = 0 . 3 9 3 E + 11 
V - L O C A L  = 0 . 4 1 7 E + 0 3

MAX CHANGE I N  F P  = 
MAX CHANGE I N  FN = 
MAX CHANGE I N  V = 

F I N A L  NORM = 0 . 8 6 6 E + 0 6  
T I M E  FOR S O L U T I O N  =

P -G L O B A L  = 0 . 2 4 5 E + 0 6  
N - G LO BAL  = 0 . 2 3 5 E + 0 7  
V - G L O B A L  = 0 . 3 7 3 E - 0 1

0 . 1 3 7 E - 0 9  KT AT ( I 1J )  
0 . . 6 0 9 E - 0 5  KT AT ( I 1J )  
0 . 2 7 1 E - 0 9  KT AT ( I 1J )

3 2 . 9

( 3 7 ,  1 5 )  
( 4 6 ,  2 8 )  
( 3 5 ,  4 8 )

V B E = O . 0 5 0 0 0 0 0 0 0 0 0 0 0 0  VOLTS
J B =  - 0 . 7 4 1 1 4 7 6 E - 0 9  J C =  0 . 4 2 7 1 9 7 9 E + 0 I J E =  0 . 3 2 6 8 2 0 3 E - 0 9

J E =  0 . 3 8 1  1 1 9 3 E - 1 0  
J C =  - 0 . 7 7 0 9 4  1 4 E - 0 9  
J B =  - 0  , 7 3 2 8 2 9 4 E - 0 9

MAX S P L I T  BETWEEN Q U A S I - F E R M I  LE VE LS  = -O  . 2 7 1 3 3E.+0 2 ( I N  U N I T S  OF K B * T / Q )
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 4 1 0 E + 0 0  ( I N  V O L T S)
AT NODE: 3 6  2 3  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3

REMEMBER THAT T H E S E  CURRENTS ARE NORMALIZED TO THE LENGTH OF THE D E V I C E  I N  THE X - D I R E C T I O N

RGSUM = - . 1 1 8 1 6 6 E - 0 6  
RSSUM = - . 2 5 9 5 0 5 E - 4 0  0 . 0 0 0 0
RSSUMB = - . 3 2 8 4 7 2 E - 4 3  0 . 0 0 0 0
R S S U M T =  0 . 1 7 6 9 5 2 E - 4 2  0 . 0 0 0 0
RSSUML = - . 3 0 9 4 8 0 E - 4 4  0 . 0 0 0 0
RSSUMR = - .  2 6 0 9 1 5 E - 4 0  0 . 0 0 . 0 0
RBSUM = - . 1 2 3 8 1 8 E - 0 6  1 0 4 . 7 5 4 1
RASUM = 0 . 5 6 3 3 2 5 E - 0 8  - 4 . 7 6 5 9
R D SU M ,=  0 . 1 8 3 9 6 0 E - 1 0  - 0 . 0 1 5 6
JMBSUM = O.OOOOOOE+OO O. 0O O O
JMTSUM = - . 3 2 3 9 2 1 E - 1 0  0 . 0 2 7 4
JMLSUM = - . 1 9 8 3 5 5 E - 1 6  0 . 0 0 0 0
JMRSUM = - . 1 2 9 0 8 6 E - 2 4  0 . 0 0 0 0
J T O T  = - . 1 1 8 1 9 8 E - 0 6  J R E C  = - . 1 1 8 1 9 8 E - 0 6  
* * * * *  EN TE R DUMP2D

1I N I T I A L  NORM = 0 . 7 2 0 E + 1 7  V =  0 . 0 0 0 0  VOLTS 
P - L O C A L  = 0 . 1 9 4 E + 2 2  P -G LO BAL  = 0 . 2 1 6 E + 1 8
N - L O C A L  = 0 . 3 9 3 E + 1 1  N- G L O B A L  = 0 . 3 3 0 E + 0 7
V - L O C A L  = 0 . 1 5 8 E + 0 4  V - G L O B A L  = 0 . 2 2 0 E + 0 0

0 I T E R A T I O N  = 1

GLOBAL NOR M(O ) = 0 . 8 2 5 E + 1 7
P - L O C A L  = 0 . 2 6 7 E + 2 2  P -G L O B A L  = 0 . 2 4 8 E + 1 8  
N - L O C A L  = 0 . 3 2 2 E + 11 N- G L O B A L  = 0 . 4 1 3 E + 0 7  
V - L O C A L  = 0 . 7 4 9 E + 0 5  V - G L O B A L  = 0 . 5 1 1 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 1 6 E + 0 1  KT AT ( I 1J )
MAX CHANGE I N  FN = 0 . 1 1 6 E + 0 1  KT AT  ( I 1J )
MAX CHANGE I N  V = 0 . 1 1 6 E + 0 1 KT AT { I , J )

0 I T E R A T I O N  = 2

GLOBAL NOR M(O ) = 0 . 6 5 4 E + 1 5
P - L O C A L  = 0 . 1 7 8 E + 2 0  P -G L O B A L  = 0 . 1 9 6 E + 1 6  
N - L O C A L  = 0 . 3 6 0 E + 11 N - G L O B A L  = 0 . 2 3 5 E + 0 7  
V - L O C A L  = 0 . 2 6 5 E + 0 3  V - G L O B A L  = 0 . 2 7 0 E “ 01

Ma x  c h a n g e  i n  f p  = o . 7 8 1 e + oo k t  a t  ( i , j )
MAX CHANGE I N  FN  = 0 . 1 0 1 E + 0 1 .  KT AT  ( I 1J )
MAX CHANGE I N  V = 0 . 7 8 5 E + 0 0  KT AT ( I 1J )

0 I T E R A T I O N  = 3

GLOBAL NOR M(O ) = 0 . 2 9 9 E + 1 3
P - L O C A L  = 0 . 8 0 6 E + 17 P - G L O B A L . = 0 . 8 9 8 E + 13 
N - L O C A L  = 0 . 4 4 0 E + 11 N- G L O B A L  = 0 . 3 2 0 E + 0 7  
V - L O C A L  = 0 . 6 8 7 E + 0 4  V - G L O B A L  = 0 . 8 6 3 E ~ 0 1

MAX CHANGE IN  FP =
MAX CHANGE IN  FN =
MAX CHANGE IN  V =

0 ITERA TION = 4

0 . 1 3 6 E -0 1  KT AT ( I 1J )
0 .3 9 9 E + 0 0  KT AT ( I 1J )
0 . 1 3 6 E -0 1  KT AT ( I 1J )

( 4 3 ,  4 8 )  
( 3 6 ,  3 6 )  
( 4 3 ,  3 7 )

( 3 8 ,  4 8 )  
( 4 7 ,  2 6 )  
( 3 9 ,  4 7 )

( 3 8 ,  4 8 )  
( 4 8 ,  2 6 )  
( 4 3 ,  3 7 )



1 1 5

MAX CHANGE I N  F P  = 0 . 7 5 7 E - 0 4  KT AT ( L 1J )  = ( 4 2 ,  4 0 )
MAX CHANGE I N  FN  = 0 . 1 1 2 E + 0 0  KT AT  ( I 1J )  = ( 4 8 ,  2 6 )
MAX CHANGE I N  V = 0 . 7 5 7 E - 0 4  KT AT  ( I , J )  = { 3 6 ,  3 7 )

0 I T E R A T I O N  = 5

GLOBAL NOR M(O ) . = 0 . 1 1 2 E + 0 7
P - L O C A L  = 0 . 1 8 4 E + 10 P - G L o b a l  = 0 . 2 9 3 E + 0 6
N - L O C A L  = 0 . 3 2 4 E + 1 1  N - G L O B A L  = 0 . . 3 0 8 E + 0 7
V - L O C A L  = 0 . 1 2 3 E + 0 4  V - G L O B A L  = 0 . 8 2 6 E - 0 1

MAX CHANGE I N  F P  = 0 . 4 7 5 E - 0 8  KT AT - ( I 1J )  = ( 6 9 ,  3 8 )
MAX CHANGE I N  FN  = 0 . 6 8 0 E - 0 2  KT AT  ( L 1J ) -  = ( 4 8 ,  2 6 )
MAX CHANGE I N  V = 0 . 4 7 4 E - 0 8  KT AT ( I 1J )  = ( 6 9 ,  3 3 )

0 I T E R A T I O N  = 6

GLOBAL NOR M(O ) = 0 . 9 0 3 E + 0 6
P - L O C A L  = 0 . 1 4 5 E + 10 P -G L O B A L  = 0 . 3 7 0 E + 0 6
n - L o c a l  = 0 . 31 OE+ 11 n - g l o b a l  = o . 2 3 4 e + 0 7
V - L O C A L . = 0 . 1 6 1 E + 0 4  V - G L O B A L  = 0 . 4 3 2 E ~ 0 1

MAX CHANGE I N  F P  = 0 . 2 3 3 E - 0 9  KT AT ( I 1J )  = ( 5 1 ,  1 9 )
MAX CHANGE I N  FN  =' 0 . 2 3 2 E - 0 4  KT A T ( I i J )  -  ( 4 8 ,  2 6 )
MAX CHANGE I N  V = 0 . 2 4 3 E - 0 9  KT AT  ( I 1J )  = ( 5 4 ,  1 9 )

F I N A L  NORM = 0 . 9 0 3 E + 0 6  
T I M E  FOR S O L U T I O N  = 3 2 . 9

GLOBAL NORM(O) = 0 .9 6 8 E + 0 8
P-LOCAL = 0 .2 5 8 E + 1 3  P-GLOBAL = 0 . 2 8 8 E + 0 9
N-LOCAL = 0 . 3 9 6 E + 11 , N-GLOBAL = 0 . 2 5 3 E + 0 7
V-LOCAL = 0 .2 2 7 E + 0 4  V-GLOBAL = 0 .3 1 6 E ~ 0 1

V B E = O . 1 0 0 0 0 0 0 0 0 0 0 0 0  VO LT S
J B =  - 0 . 6 5 7 7 2 3 5 E - 0 9  J C =  0 . 4 2 7 1 9 7 9 E + 0 1  J E =  - 0 . 7 9 8 7 5 3 8 E - 1 0

J E =  0 . 1 3 0 4 4 1 0 E - 0 9 -  .
J C =  - 0 . 7 8 1 2 6 4 4 E - 0 9  
J B =  - 0 . 6 5 0 8 2 3 4 E - 0 9

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S = - O . 2 7 1 2 9 E + 0 2  ( I N  U N I T S  O F  K B * T / Q )
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 4 0 1 E + 0 0  ( I N  V O L T S )
AT NOD E: 3 6  2 3  X= 0 . 2 1 7 E - 0 2  Y= Q . 5 6 0 E - 0 3

REMEMBER THAT T H E S E  CURRE NT S A R E . NORM ALIZED TO THE LENGTH O F  TH E  D E V I C E  I N  TH E X - D I R E C T I O N

RGSUM = -  . 1 0 4 9 3 9 E - 0 6  •
RSSUM = - . 2 4 9 0 5 0 E - 4 0  0 . 0 0 0 0
RSSUMB = - . 3 2 8 4 3 1 E - 4 3  0 . 0 0 0 0
RSSUMT = 0 . 6 6 0 6 1 7 E - 4 2  0 . 0 0 0 0
RSSUM L = - . 3 0 9 4 8 0 E - 4 4  0 . 0 0 0 0
RSSUMR = - . 2 5 5 2 9 6 E - 4 0  0 . 0 0 0 0
RBSUM = . - .  1 2 2 6 9 6 E - 0 6  1 1 6 . 8 8 4 8

.-RASUM = 0 . 1 7 6 7 0 8 E - 0 7  - 1 6 . 8 3 3 9
RDSUM = 0 . 8 5 6 7 8 8 E - 1 0  - 0 . 0 8 1 6
JMBSUM = 0 . 0 0 0 0 0 0 E + 0 0  0 . 0 0 0 0
JMTSUM = - . 3 2 2 2 3 6 E - 10 0 . 0 3 0 7
JMLSUM = - .  1 9 8 3 5 5 E - 1 6  0 . 0 - 0 0 0
JMRSUM = - . 3 4 4 5 7 8 E - 2 4  0 . 0 0 0 0
J T O T  = - . 1 0 4 9 7 1 E - 0 6 .  J R E C  = - . 1 0 4 9 7 1 E - 0 6  
* * * * *  E N TE R DUMP2D ,

1I N I T I A L  NORM = 0 . 7 2 0 E + 17 V =  0 . 0 0 0 0  VO LT S 
P - L O C A L  = 0 . 1 9 4 E + 2 2  P - G L O B A L  = 0 . 2 1 6 E + 18
N - L O C A L .  = 0 . 3 1 .0 E + 11 N - G L O B A L  = 0 . 3 2 8 E + 0 7
V - L O C A L  = 0 . 1 6 1 E + 0 4  V - G L O B A L  = 0 . 2 2 6 E + 0 0

0 I T E R A T I O N  = 1

GLOBAL NOR M(O ) = 0 . 8 2 4 E + 1 7
P - L O C A L  = 0 . 2 6 7 E + 2 2  P - G L O B A L  = 0 . 2 4 7 E + 18
N - L O C A L  = 0 . 3 3 3 E + . 1 1  N - G L O B A L  = 0 . 4 3 5 E + 0 7
V - L O C A L  = 0 . 2 2 4 E + 0 4  V - G L O B A L  = 0 . 1 3 1 E + 0 0

MAX CHANGE I N  F P  = . 0 . 1 1 6 E + 0 1  K T A T  ( I 1J )  = ( 4 3 ,  4 8 )
MAX CHANGE I N  FN = 0 . 1 1 6 E + 0 1  KT AT  ( I 1J )  = { 3 6 ,  3 6 )
MAX CHANGE I N  V = 0 . 1 1 6 E + 0 1  KT AT  ( I 1J )  = ( 4 3 ,  3 7 )

0 I T E R A T I O N  = 2

GLOBAL NORM{0 ). = 0 . 6 5 4 E + 15 ’
P - L O C A L  = Q . 1 7 8 E + 2 0  . P - G L O B A L  = 0 . 1 9 6 E + 1 6
N - L O C A L  = 0 . 2 6 9 E + 1 1 N - G L O B A L  = 0 . 2 4 3 E + 0 7
V - L O C A L  = 0 . 1 3 5 E + 0 4  V - G L O B A L  = 0 . 4 6 7 E - 0 1

MAX CHANGE I N  F P  = 0 . 7 8 1 E + 0 0  KT AT  ( I 1J )  = ( 3 8 ,  4 8 ) .
MAX CHANGE I N  FN  = 0 . 1 0 0 E + 0 1  KT AT ( I 1J )  = ( 4 5 ,  3 1 )
MAX CHANGE I N  V = 0 . 7 8 5 E + 0 0  KT A T ( I 1J 1) = ( 4 2 ,  4 7 )

0 I T E R A T I O N  = . 3

GLOBAL NOR M(O ) = 0 . 2 9 9 E + 13
P - L O C A L  = 0 . 8 0 7 E + 17 P -G L O B A L  = 0 . 8 9 8 E + 1 3
N - L O C A L  = 0 . 2 3 6 E + 11 N - G L O B A L  = 0 . 2 1 7 E + 0 7  .
V - L O C A L  = 0 . 6 1 9 E + 0 5  V - G L O B A L  = 0 ; 1 2 5 E + 0 1

MAX CHANGE I N  F P  = 0 . 1 3 6 E - 0 1  KT AT ( I 1J )  = ( 3 8 ,  4 8 )
MAX CHANGE I N  FN = 0 . 4 2 6 E + 0 0  KT AT ( I 1J )  = ( 4 5 ,  3 1 )
MAX CHANGE I N  V = 0 . 1 3 6 E - 0 1  KT AT  ( I 1J )  = ( 4 3 ,  3 7 )

0 I T E R A T I O N  = 4

GLOBAL NORM(O) = 0 .9 7 0 E + 0 8
P-LOCAL = 0 .2 5 8 E + 13 P-GLOBAL = 0 . 2 8 8 E + 0 9
N-LOCAL = 0 .3 2 0 E + 11 N-GLOBAL = 0 .2 8 9 E + 0 7
V-LOCAL = 0 . 2 4 3 E + 0 4  V-GLOBAL = 0 .5 4 0 E - 0 1



1 1 6

MAX CHANGE I N F P  = 0 . 7 5 9 E - 0 4 KT AT ( I t J )  = I [ 6 9 , 3 8 )
MAX CHANGE I N FN = 0 . 1 3 0 E + 0 0 KT AT ( I t J )  = I[ 4 5 , 3 1 )
MAX CHANGE I N V = 0 . 7 5 8 E - 0 4 KT AT ( I t J )  = I[ 4 7 , 3 5 )

O I T E R A T I O N  = 5

GLOBAL NORM(O) = 0 . 9 6 5 E + 0 6
P -L O G A L  = 0 . 1 1 9 E + 10 P -G L O B A L  = 0 . 2 9 8 E + 0 6
N -L O CA L = 0 . 4 0 8 E + 11 N-GL OB AL  = 0 . 2 6 0 E + 0 7
V - L O C A L  = 0 . 1 7 8 E + 0 4  V - G LO BAL  = 0 . 5 0 6 E ~ 0 1

MAX CHANGE I N  FP = 0 . 5 2 9 E - 0 8  KT AT  < I , J )  = ( 6 9 ,  3 9 )
MAX CHANGE I N  FN = 0 . 9 2 7 E - 0 2  KT AT  ( I t J )  = ( 4 5 ,  3 1 )
MAX CHANGE I N  V = 0 . 5 2 8 E - 0 8  KT AT  ( I t J )  = { 6 9 ,  3 3 )

0 I T E R A T I O N  = 6

GLOBAL NORM(O) = 0 . 6 9 3 E + 0 6
P - L O C A L  = 0 . 1 8 6 E + 1 0  
N - L O C A L  = 0 . 3 5 2 E + 1 1 
V - L O C A L  = 0 . 1 3 2 E + 0 4

MAX CHANGE I N  F P  = 
MAX CHANGE I N  FN = 
MAX CHANGE I N  V ' = 

F I N A L  NORM = 0 . 6 9 3 E + 0 6  
T IM E  FOR SO LU TI O N  =

P -G L O B A L  = 0 . 3 0 3 E + 0 6  
N-GL OB AL  = 0 . 1 7 8 E + 0 7  
V -G LO BAL  = 0 , 3 1 7 E - 0 1

0 . 9 3 3 E - 1 0  KT AT  ( I , J )  
0 . 4 3 2 E - 0 4  KT AT ( I , J )  
0 .  1 7 3 E - 0 9  KT AT ( I , J )

3 3 . 0

( 1 ,  2 9 )
( 4 5 ,  3 1 )  
( 1 6 ,  4 8 )

V B E = O . 1 5 0 0 0 0 0 0 0 0 0 0 0  VOLTS
J B =  - 0 . 4 6 8 8 4 9 1 E - 0 9  J C =  0 . 4 2 7 1 9 7 9 E + 0 1 J E =  - 0 . 1 0 8 7 3 8 9 E - 0 9

J E =  0 . 4 2 3 3 0 1 1 E - 0 9  
J C =  - 0 . 8 8 8 8 8 4 7 E - 0 9  
J B =  - 0 . 4 6 5 5 8 3 6 E - 0 9

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S = - O . 2 7 1 2 6 E + 0 2 ( I N  U N I T S  O F  K B * T / Q ) 
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 3 9 2 E + 0 0  ( I N  V O L T S )
AT NODE: 3 6  2 3  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3

REMEMBER THAT T H E S E  CURRENTS ARE NORMALIZED TO THE LENGTH OF TH E D E V I C E  I N  TH E X ~ D I R E C T I O N

RGSUM = - . 7 5 0 6 1 9 E - 0 7  
RSSUM = - . 2 2 5 1 4 3 E - 4 0  0 . 0 0 0 0

.RSSUMB = - . 3 2 8 3 9 0 E - 4 3  0 . 0 0 0 0
RSSUMT = 0 . 2 0 0 5 5 3 E - 4 1  0 . 0 0 0 0
RSSUML = - . 3 0 9 4 8 0 E - 4 4  0 . 0 0 0 0
RSSUMR = - . 2 4 4 8 3 9 E - 4 0  0 . 0 0 0 0
RBSUM = - . 1 2 1 5 8 3 E - 0 6  1 6 1 . 9 0 9 5
RASUM = 0 . 4 6 1 6 3 7 E - 0 7  - 6 1 . 4 7 5 3
RDSUM = 0 . 3 5 7 1 4 4 E - 0 9  - 0 . 4 7 5 6
JMBSUM = 0 . 0 0 0 0 0 0 E + 0 0  0 . 0 0 0 0
JMTSUM = - . 3 1 1 4 5 9 E - 1 0  0 . 0 4 1 5
JMLSUM = - . 1 9 8 3 5 5 E - 1 6  0 . 0 0 0 0
JMRSUM = 0 . 5 7 3 9 0 2 E - 2 3  0 . 0 0 0 0
J T O T  = - . 7 5 0 9 3 1 E - 0 7  J R E C  = 7 5 0 9 3 1 E - 0 7
* * * * *  ENTER  DUMP2D

1I N I T I A L  NORM = 0 . 7 2 1 E + 1 7  V = 0 . 0 0 0 0  VOLTS
P - L O C A L  = 0 . 1 9 4 E + 2 2  P -GLO BAL  = 0 . 2 1 6 E + 1 8
N -L O C A L = 0 . 3 5 2 E + 1 1 N-GL OB AL  = 0 . 2 7 2 E + 0 7
V - L O C A L  = 0 . 1 5 8 E + 0 4  V - G LO BAL  = 0 . 2 1 5 E + 0 0

0 I T E R A T I O N 1
GLOBAL NORM(O) = 0 . 8 2 3 E + 1 7

P - L O C A L  = 0 . 2 6 7 E + 2 2  P -GLO BAL  = 0 . 2 4 7 E + 1 8  
N -L O CA L = 0 . 4 0 5 E + 1 1 N-GL OB AL  = 0 . 3 8 5 E + 0 7  
V - L O C A L  = 0 . 8 9 5 E + 0 3  V -G LO BA L = 0 . 1 0 0 E + 0 0

MAX CHANGE I N  F P  
MAX CHANGE I N  FN 
MAX CHANGE I N  V 

O I T E R A T I O N  = 2

0 . 1 1 6 E + 0 1  KT AT  ( I tJ)  = ( 4 3 ,  4 8 )
0 . 1 1 6 E + 0 1 K T A T  < I , J )  = ( 3 6 ,  3 6 )
0 . 1 1 6 E + 0 1  KT AT ( I tJ )  = ( 4 3 ,  3 7 )

GLOBAL NORM(O) = 0 . 6 5 5 E + 1 5
P - L O C A L  = 0 . 1 7 8 E + 2 0  P -G L O B A L  = 0 . 1 9 6 E + 1 6
N -L O C A L = 0 . 3 5 5 E + 1 1 N-GL OB AL  = 0 . 2 7 1 E + 0 7
V - L O C A L  = 0 . 1 4 2 E + 0 4  V - G LO BAL  = 0 . 4 3 0 E + 0 0

MAX.CHANGE I N  F P  = 0 . 7 8 1 E + 0 0  KT AT  ( I , J ) = ( 3 8 ,  4 8 )
MAX CHANGE I N  FN  = 0 . 9 4 1 E + 0 0  KT AT ( I 1J )  = ( 4 5 ,  2 9 )
MAX CHANGE I N  V = 0 . 7 8 5 E + 0 0  KT AT  ( I , J )  = ( 3 9 ,  4 7 )

O I T E R A T I O N  = 3

GLOBAL NORM(O) = 0 . 3 0 0 E + 1 3
P - L O C A L  = 0 . 8 0 7 E + 1 7  P -G L O B A L  = 0 . 8 9 9 E + 1 3
N - L O C A L  = 0 . 3 8 7 E + 11 N-GL OB AL  = 0 . 2 3 5 E + 0 7
V - L O C A L  = 0 . 2 9 8 E + 0 3  V- G L O B A L  = 0 . 2 2 1 E - 0 1

MAX CHANGE I N  F P  = 0 . 1 3 6 E - 0 1 KT AT ( I 1J )  = I[ 3 8 , 4 8 )
MAX,CHANGE I N  FN = 0 . 3 9 5 E + 0 0 KT AT ( I 1J )  = I[ 4 5 , 2 9 )
MAX' CHANGE IN. V = 0 . 1 3 6 E - 0 1 KT AT ( I 4J )  = II  4 3 , 3 7 )

0 I T E R A T I O N  = 4

GLOBAL NORM(O) = Q . 9 6 9 E + 0 8
P - L O C A L  = 0 . 2 5 8 E + 1 3  P -G LO BAL  = 0 . 2 8 8 E + 0 9
N - L O C A L  = 0 . 3 0 4 E + 11 N -G LO BAL  = 0 . 2 6 2 E + 0 7
V - L O C A L  =0  . . 1 4 6 E + 0 3  V- G L O B A L  = 0 . 3 2 2 E - 0 1

MAX CHANGE IN  FP = 0 . 7 5 8 E -0 4  KT AT ( I t J )  = ( 6 9 ,  3 8 )
MAX CHANGE IN  FN = 0 .1 1 0 E + 0 0  KT AT ( I , J )  = { 4 5 ,  2 9 )
MAX CHANGE IN  V = 0 .7 5 7 E - 0 4  KT AT ( I t J )  = ( 3 6 ,  3 7 )

OITERATION = 5



< 69, 39)
45’ 29)

( 69, 33)

GLOBAL NORM(O) -0.965E+06
P-LOCAL =O.139E+10 P-GLOBAL =O.228E+06
N-LOCAL =0.518E+11 N-GLOBAL =0.267£+07
V-LOCAL =0.953E+04 V-GLpBAL =0.188E+00

MAX CHANGE IN FP = 0.464E-08 KT AT (I1J)
MAX CHANGE IN FN = 0.653E-02 KT AT (I1J)
MAX CHANGE IN V * 0.463E-08 KT AT (I,J)

0ITERATION = 6
GLOBAL NORM(O) =0.126E+07

P-LOCAL =0.154E+10 P-GLOBAL =0.246E+06
N-LOCAL =0.363E+11 N-GLOBAL *0.355E+07
V-LOCAL =0.468E+04 V-GLOBAL *0.901E-O1

.. MAX CHANGE IN FP = 0.976E-10 KT AT.-(I1J) = ( 54, 12)
MAX CHANGE IN FN = 0.214E-04 KT AT (I1J) = ( 45, 29)
MAX CHANGE IN V = 0.184E-09 KT AT (I1J) = ( 55, 5)

FINAL NORM =0.126E+07 
TIME FOR SOLUTION = 33,1

V B E = O . 2 0 0 0 0 0 0 0 0 0 0 0 0  VO L TS
J B =  - 0 . 9 1 3 2 3 2 6 E - 1 1  J C =  0 . 4 2 7 T 9 7 9 E + 0 1  J E =  - 0 . 1 0 2 4 1 2 2 E - 0 8

^ ' J t = -  0 . 1 6 2 9 2 5 6 E - 0 8  ■ '• •
J C =  - 0 . 1 6 4 1 0 1 8 E - 0 8  
J B =  - 0 . 1 1 7 6 1 6 3 E - 1 0

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S = - O . 2 7 1 2 1 E + 0 2  ( I N  U N I T S  O F  K B * T / Q )  
MAX S P L I T  EiETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 3 8 0 E + 0 0  ( I N  V O L T S )

. AT  NOD E: 3 6  2 3  X=. 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3

REMEMBER TH A T T H E S E  CURREN TS AR E NORMALIZED

RGSUM = - . 1 8 6 6 0 5 E - 0 8  
RSSUM = - . 1 6 3 4 5 0 E - 4 0  ; 0 .OOOOi
RSSUMB = - . 3 2 8 3 5 1 E - 4 3  0 . 0 0 0 0
RSSUMT = 0 , 5 7 8 7 7 0 E - 4 1  0 . 0 0 0 0
RSSUML = - , 3 0 9 4 8 0 E - 4 4  0 . 0 0 0 0

' R S S U P iR - *  - - . 2 2 0 9 6 7 E - 4 0 . . .  0 . 0 0 0 0
RBSUM = - ; J 2 0 4 5 2 E - 0 6  6 3 7 3 ; 5 2 3 3  
RASUM = 6 , 1 1 7 1 0 3 E - 0 6 - 6 1 9 6 . 2 9 1 3  ■ :
RDSUM = 0 . 1 4 8 3 4 2 E - 0 8  - 7 8 . 4 9 2 8
JMBSUM = O . 0 0 0 0 0 0 E + 0 0  0 . 0 0 0 0
JMTSUM = - . 2 3 8 2 7 5 E - 10 1 . 2 6 0 8
JMLSUM = - . :1 3 8 3 5 5 E - 1 6  0 . 0 0 0 0
JMRSUM = 0 . 1 7 1 2 6 6 E - 2 1  0 . 0 0 0 0
J T O T  * -  . 1 8 8 9 8 8 E - 0 8  J R E C  = -  . ' 1 8 8 9 8 & E - 0 8  
* * * * *  .ENTER DUMP2D

1 I N I T I A L  NORM = 0 . 7 2 T E + 1 7  V =  0 . 0 0 0 0  VO LT S
P - L O C A L  = 0 . 1 9 4 E + 2 2  P - G L O B A L  = 0 . 2 1 6 E + 1 8  
N - L O C A L  = 0 . 3 6 3 E + 1 1 N - G L O B A L  = 0 . 4 4 9 E + 0 7  
V - L O C A L  = 0 . 4 6 8 E + 0 4  V - G L O B A L  = 0 . 2 7 3 E + 0 0

0 I T E R A T I O N  -  1

GLOBAL NO RM (0 )  = 0 . 8 2 2 E + 1 7
P - L O C A L  = 0 . 2 6 6 E + 2 2  P - G L O B A L  = 0 . 2 4 7 E t 18 
N - L O C A L  = 0 . 3 2 0 E + 1 . 1  N - G L O B A L  = 0 . 3 8 4 E + 0 7  
V - L O C A L  = 0 . 1 0 6 E + 0 4  V - G L O B A L  = 0 . 1 0 4 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 1 6 E + 0 1  KT A T  ( I 1J )
MAX CHANGE I N  F N  = . 0 . 1 1 6 E + 0 1  KT A T ( I 1J )
MAX CHANGE I N  V  = 0 . 1 1 6 E + 0 1  KT AT  ( I 1J ) =  (

2  .

GLOBAL NOR M(O ) = 0 . 6 5 5 E + 1 5
P - L O C A L  = 0 . 1 7 8 E + 2 0  P - G I O B A L  = 0 . 1 9 7 E + 16  
N - L O C A L  = 0 . . 4 3 9 E + 1 1 N - G L O B A L  = 0 . 3 0 0 E + 0 7  

. V - L O C A L  = 0 . 1 2 9 E + 0 5  V - G L O B A L  = 0 . 2 1 1 E + 0 0

MAX CHANGE I N  F P  = 0 . 7 8 1E.+00 KT  AT  ( I 1J ) = (
MAX CHANGE I N  F N  = 0 . 8 2 7 E + 0 0  KT A T ( I 1J )  = (

, MAX CHANGE I N  V  = 0 . 7 8 5 E + 0 0  KT A T ( I 1J )  = { 3 9 i
QI T E R A T I O N  = 3

GLOBAL NOR M(O ) = 0 , 3 0 0 E + I 3 : ;
P - L O C A L  = 0 . 8 0 8 E + 1 7  P - G I O B A L  = 0 . 8 9 9 E + 13 

. N - L O C A L  = 0 . 5 0 O E + 11 N - G L O B A L  = 0 . 3 1 0 E + 0 7  
V - L O C A L  = 0 . 1 3 0 E + 0 4  V - G L O B A L  = 0 . 4 2 2 E - Q 1

MAX CHANGE I N  F P  = '  0 . 1 3 6 E - 0 1  KT AT  ( I 1J )  = ( 3 8 ,
MAX CHANGE I N  F N  = 0 . 3 1 9 E + 0 0  KT AT  ( I 1J )  = ( 4 6 ,
MAX CHANGE I N  V  = 0 . 1 3 6 E - 0 1  KT  A T ( I 1J )  = ( 4 3 ,

0 I T E R A T I O N  = . 4

GLOBAL N O F M (O ) = 0 . 9 6 6 E + 0 8
P - L O C A L  = 0 . 2 5 8 E + 1 3  P - G L O B A L  = 0 . 2 8 8 E + 0 9  
N - L O C A L  = 0 . 3 6 9 E + 1 1 N - G L O B A L  = 0 . 1 6 2 E + 0 7  
V - L O C A L  = 0 . 7 5 9 E + 0 3  V - G L O B A L  = 0 . 2 7 7 E - 0 1

MAX CHANGE I N  F P  = 0 . 7 6 0 E - 0 4  KT AT ( I 1J )  = ( 6 6

TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

0ITERATION

( 43, 48) 
(36, 36)
* 43,; 37) ;

38,
46,

48)
25)
47)

48)
25)
37)

MAX CHANGE IN FN 
MAX CHANGE IN V 

0ITERATION = 5
0.688E-01 KT AT (I1J) 
Q .759E-04 KT AT (I1J)

( 4 6 , 25) 
( 47, 35)

GLOBAL NORM(O) =0.102E+07,
P-LOCAL =0.737E+09 P-GLOBAL =0.117E+06 
N-LOCAL =0.364E+11 N-GLOBAL =0.294E+07 
V-LOCAL =0.812E+03 V-GLOBAL =0.406E-01



1 1 8

MAX CHANGE I N  F P  = 0 . 5 9 5 E - 0 8 KT AT ( I , J ) =  ,( 6 9 , 1)
MAX CHANGE I N  FN = 0 . 2 4 8 E - 0 2 KT AT ( I , J ) = I( 4 6 , 2 5 )
MAX CHANGE I N  V = 0 . 6 0 7 E - 0 8 KT AT ( I 1J ) = I( 6 9 , 3 )

0 I T E R A T I O N  = 6

GLOBAL NORM(O) = 0 . 9 3 3 E + 0 6
P - L O C A L  = 0 . 1 1 2 E + 1 0 P - G L O B A L  = 0 , . 1 5 5 E + 0 6
N - L O C A L  = 0 . 2 5 3 E + 11 N - G L O B A L  = 0 , . 2 6 4 E + 0 7
V - L O C A L  = 0 . 1 8 2 E + 0 4 V - G L O B A L  = 0 . . 5 1 1 E - 0 1

MAX CHANGE I N  F P  = . 0 . 1 3 9 E - 0 9 KT AT ( I 1J ) = <I 1 , 1 4 )
MAX CHANGE I N  FN = 0 . 3 0 9 E - 0 5 KT AT ( I 1J ) = (: 4 6 , 2 5 )
MAX CHANGE I N  V = 0 . 1 6 1 E - 0 9 KT AT ( I 1J ) = <: 3 5 , 4 8 )

F I N A L  NORM = 0 . 9 3 3 E + 0 6
T I M E  FOR S O L U T I O N  = 3 3 . 2

V B E = O . 2 5 0 0 0 0 0 0 0 0 0 0 0  VO LT S
J B =  0 . 1 1 7 4 7 4 3 E - 0 8  J C =  0 . 4 2 7 1 9 7 9 E + 0 1 J E =  - 0 . 6 5 4 8 3 4 7 E - 0 8

J E =  0 . 7 8 2 1 8 9 9 E - 0 8  
J C =  - 0 . 6 6 6 7 8 1 6 E - 0 8  
J B =  0 . 1 1 5 4 0 8 3 E - 0 8

MAX S P L I T  BETWEEN QUA SI - F ER M I L E V E L S = - O . 2 7 1 1 5 E + 0 2  { I N  U N I T S  OF  K B * T / Q )
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 3 6 5 E + 0 0  ( I N  V O L T S )
AT  NODE: 3 6  2 3  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3

REMEMBER THAT T H E S E  CURRENTS AR E NORM ALI ZED  TO TH E LENGTH OF  TH E D E V I C E  I N  TH E X - D I R E C T I O N

RGSUM = 0 . 1 8 6 1 6 5 E - 0 6  
RSSUM = 0 . 6 3 3 3 6 8 E - 4 2  0 . 0 0 0 0
RSSUMB = - . 3 2 8 3 1 2 E - 4 3  0 . 0 0 0 0
RSSUMT = 0 . 1 6 6 3 7 4 E - 4 0  0 . 0 0 0 0
RSSUML = - . 3 0 9 4 8 0 E - 4 4  0 . 0 0 0 0
RSSUMR = - . 1 5 9 6 8 1 E - 4 0  0 . 0 0 0 0
RBSUM = - . 1 1 9 3 2 2 E - 0 6  - 6 4 . 0 8 5 9
RASUM = 0 . 2 9 9 2 0 9 E - 0 6  1 6 0 . 6 9 9 7
RDSUM = 0 . 6 2 7 8 4 4 E - 0 8  3 . 3 7 2 0
JMBSUM = 0 . 0 0 0 0 0 0 E + 0 0  0 . 0 0 0 0
JMTSUM = 0 . 2 6 3 4 3 7 E - 1 0  0 . 0 1 4 1
JMLSUM = - . 1 9 8 3 5 5 E - 16 0 . 0 0 0 0
JMRSUM = 0 . 3 4 2 8 9 5 E - 2 0  0 . 0 0 0 0
J T O T  = 0 . 1 8 6 1 9 2 E - 0 6  J R E C  = 0 . 1 8 6 1 9 2 E - 0 6  
* + * + *  ENT ER DUMP2D

1I N I T I A L  NORM = 0 . 7 2 1 E + 1 7  V = 0 . 0 0 0 0  VO LT S
P - L O C A L  = 0 . 1 9 4 E + 2 2  P -G L O B A L  = 0 . 2 1 6 E + 1 8
N - L O C A L  = 0 . 2 5 3 E + 11 N - G L O B A L  = 0 . 3 5 9 E + 0 7  
V - L O C A L  = 0 . 1 8 2 E + 0 4  V - G L O B A L  = 0 . 2 3 4 E + 0 0

O I T E R A T IO N 1

GLOBAL NORM(O) = 0 . 8 2 1 E + 1 7
P - L O C A L  = 0 . 2 6 6 E + 2 2  P - G L O B A L . = 0 . 2 4 6 E +  18
N - L O C A L  = 0 . 3 2 9 E + 11 N- G L O B A L  = 0 . 3 7 8 E + 0 7
V - L O C A L  = 0 . 1 1 6 E + 0 4  V - G L O B A L  = 0 . 9 3 8 E ~ 0 1

MAX CHANGE I N  F P  = 0 . 1 1 6 E + 0 1  KT AT  ( I 1J)
MAX CHANGE I N  FN = 0 . 1 1 6 E + 0 1  KT A T  ( T 1J)
MAX CH AN G E. I N  V = 0 . 1 1 6 E + 0 1  K T A T  ( l ’ j )

0 I T E R A T I O N  = 2

GLOBAL NORM(O) = 0 . 6 5 5 E + 1 5
P - L O C A L  = 0 . 1 7 8 E + 2 0  P - G L O B A L  = 0 . 1 9 7 E + 1 6  
N - L O C A L  = 0 . 4 0 6 E + 11 N - G L O B A L  = 0 . 2 6 7 E + 0 7  
V - L O C A L  = 0 . 3 8 3 E + 0 4  V - G L O B A L  = 0 . 7 2 6 E ~ 0 1

MAX CHANGE I N  F P  = 0 . 7 8 1 E + 0 0  KT AT  ( I 1J)
MAX CHANGE I N  F N  = 0 . 1 0 2 E + 0 1  KT AT ( I 1J)
MAX CHANGE I N  V = 0 . 7 8 5 E + 0 0  KT AT ( I  J)

0 I T E R A T I O N  = 3

GLOBAL NORM(O) = 0 . 3 0 OE+13
P - L O C A L  = 0 . 8 0 8 E + 1 7  P -G L O B A L  = 0 . 9 0 0 E + 1 3  
N - L O C A L  = 0 . 3 7 5 E + 11 N- G L O B A L  = 0 . 2 3 0 E + 0 7  
V - L O C A L  = 0 . 3 2 9 E + 0 4  V - G L O B A L  = 0 . 5 6 3 E - 0 1

MAX CHANGE I N  F P  = 0 . 1 3 6 E - 0 1  KT A T ( I 1J )
MAX CHANGE I N  FN = 0 . 4 3 7 E + 0 0  KT AT ( I 1J )
MAX CHANGE I N  V = 0 . 1 3 6 E - 0 1  KT AT  ( I 1J )

0 I T E R A T I O N  = 4

GLOBAL NOR M(O ) = 0 . 9 7 3 E + 0 8
P - L O C A L  = 0 . 2 5 9 E + 13  P - G L O B A L  = 0 . 2 8 8 E + 0 9  
N - L O C A L  = 0 . 3 4 5 E + 11 N - G L O B A L  = 0 . 3 5 8 E + 0 7  
V - L O C A L  = 0 . 6 1 9 E + 0 4  V - G L O B A L  = 0 . 3 l 3 E + 0 0

MAX CHANGE I N  F P  = 0 . 7 6 1 E - 0 4  KT A T ( I 1J )
MAX CHANGE I N  F N =  0 . 1 3 8 E + 0 0  KT AT  ( I 1J )
MAX CHANGE I N  V =  0 . 7 5 9 E - 0 4  KT A T  ( I 1J )

O I T E R A T I O N  = 5

GLOBAL NOR M(O ) = 0 . 9 7 6 E + 0 6
P - L O C A L  = 0 . 6 6 4 E + 0 9  P -G L O B A L  = 0 . 1 7 8 E + 0 6  
N - L O C A L  = 0 . 4 7 4 E + 11 N - G L O B A L  = 0 . 2 7 5 E + 0 7  
V - L O C A L  = 0 . 1 2 9 E + 0 4  V - G L O B A L  = 0 . 4 4 2 E - 0 1

MAX CHANGE IN  FP =
MAX CHANGE IN  FN =
MAX CHANGE IN  V =

0 ITERATION = 6

0 .2 5 7 E - 0 7  KT AT ( I 1J ) '
0 . 1 0 4 E -0 1  KT AT ( I 1J )
0 .2 5 6 E - 0 7  KT AT ( I 1J )

( 4 3 ,  4 8 )  
( 3 6 ,  3 6 )  
( 4 3 ,  3 7 )

( 4 3 ,  4 8 )  
{ 4 4 ,  4 8 )  
( 4 2 ,  4 7 )

( 4 3 ,  4 8 )  
( 4 4 ,  3 7 )  
( 4 3 ,  3 7 )

( 6 9 ,  3 8 )  
( 4 4 ,  3 7 )  
{ 4 7 ,  3 5 )

( 4 8 ,  7 )
( 4 4 ,  3 7 )  
{ 6 9 ,  3 )



MAX CHANGE I N  F P  -  0 . 1 6 7 E - Q 9  KT  A T  ( I 1J )  = ( 6 5 ,
MAX CHANGE I N  FN  = 0 . 5 4 3 E - 0 4  KT  A T  ( I t J )  *  { 4 4 ,
MAX CHANGE I N  V  = 0 . 2 8 6 E - 0 9  KT  AT  ( I t J )  = ( 5 9 ,

F I N A L  NORM = 0 . 9 2 6 E + 0 6  
T I M E  FO R S O L U T I O N  = 3 3 . 4

GLOBAL NORM(0 )  =0 . 9 2 6 E + 0 6
P-LOCAL = 0 . 1 25E+.10 P-GLOBAL = 0 . 1 5 1 E + 0 6
N-LOCAL = 0 . 3 9 4 E + 1 1 N-GLOBAL = 0 . 2 6 3E + 6 7
V-LOCAL =0 . 2 0 5 E + 0 4  V-GLOBAL = 0 . 3 5 9 E - 0 1

1 2 )
3 7 )

2 >

V B E = O . 3 0 0 0 0 0 0 0 0 0 0 0 0  VO LT S
J B =  0 . 4 3 3 2 6 5 1 E - 0 8  J C =  0 . 4 2 7 1 9 7 9 E + 0 1 J E =  - 0 . 4 4 2 7 1 8 4 E - 0 7

J E =  0 . 4 4 3 1 5 6 6 E - 0 7  
J C =  - 0 . 4 0 0 5 0 0 4 E - 0 7  
J B =  • 0 . 4 2 6 5 6 1 5 E - 0 8  :

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S = - O . 2 7 1 0 8 E + 0 2  ( I N  U N I T S  O F  K B * T / Q )  
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 3 4 7 E + 0 0  ( I N  V O L T S )
A T NO D E:  3 6  2 3  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3

REMEMBER THAT T H E S E  CURREN TS AR E NO RMAL IZ ED

O r g s u m  = o . 6 8 7 9 6 9 e - 0 6  
R S S U M . =  0 . 4 9 4 2 7 6 E - 4 0  
RSSUMB = - . 3 2 8 2 7 5 E - 4 3

TO TH E LENGTH O F  T H E  D E V I C E  I N  TH E X - D I R E C T I O N

0 . 0 0 0 0
0 . 0 0 0 0• /VCi

RSSUMT = 0 - . 4 8 6 4 8 5 E - 4 0  0 . 0 0 0 0
RSS UML  .= - . 3 0 9 4 8 0 E - 4 4  0 . 0 0 0 0
RSSUMR = 0 . 8 1 5 0 9 0 E - 4 2  0 . 0 0 0 0
RBSUM = 1 1 8 2 2 2 E - 0 6  - 1 7 . 1 7 5 0
RASUM. = 0 . 7 7 8 6 9 0 E - 0 6  1 1 3 . 1 2 5 7
RDSUM = 0 : 2 7 5 0 1 9 E - 0 7  3 . 9 9 5 4
JMBSUM = . 0 . 0 0 0 0 OO E+CO 0 . 0 0 0 0
J MTSUM = 0 i 3 7 0 7 7 9 E - 0 9  0 . 0 5 3 9
JMLSUM - - . 1 9 8 3 5 5 E - 16  0 . 0 0 0 0
JMRSUM = 0 . 6 3 5 4 3 9 E - 19 0 . 0 0 0 0

J R E C  = 0 . 6 8 8 3 4 0 E - 0 6JTOT = 0.688340E-06 
***♦:* ENTER DUMP 2D 
1INITIAL NORM =0.722E+17 V =  0.0000 VOLTS 

P-LOCAL =0.194E+22 P-GLOBAL =0.216E+18
N-LOCAL =0.394E+11 N-GLOBAL =0.357E+07
V-LOCAL =0.205E+04 V-GLOBAL=O.219E+00

0ITERATION =., 1
GLOBAL NORM(O) =0.820E+17

P-LOCAL =0.265E+22 P-GLOBAL =0.246E+18 
N-LOCAL =0.316E+11 N-GLOBAL =0.436E+07 
V-LOCAL =0;712E+03 V-GLOBAL =0.930E-01

MAX CHANGE IN F P = . 0.116E+01 KT AT (I,J) «
MAX CHANGE IN FN = . 0.116E+01 KT AT (I;J) -■
MAX CHANGE IN V  .= 0.116E+01 KT AT (I,J ) =

OiTERATION== 2

. GLOBAL NORM(O) =0.656E+15
P-LOCAL =0.178E+20 P-GLOBAL =0.197E+16
N-LOCAL =0.432E+11 . . N-GLOBAL =0.240E+07
V-LOCAL =0.509E+03 V-GLOBAL =0.493E-01
..MAX CHANGE IN-FP-V 0.781E+00 KT AT (ItJ) « 
‘ MAX CHANGE IN FN = 0.828E+00 KT AT (I,J) =
MAX CHANGE IN V = 0.785E+00 KT AT (I.J) =

0ITERATION = 3
GLOBAL NORM(O ) =0.30OE+13

P-LOCAL =0.808E+17 P-GLOBAL =0.900E+13
. N-LOCAL =O . 387E+1.1 N-GLOBAL =0.329E+07
V-LOCAL =0.265E+04 . V-GLOBAL =0.651E-01
,MAX CHANGE IN FP = 0.136E-01 KT AT (I,J) =
MAX CHANGE IN FN = 0 .363E+00 KT AT (ItJ)

. MAX CHANGE IN V = 0.136E-01 KT AT (ItJ)
0ITERATION = : 4
GLOBAL NOBM( 0 j. =0.969E+08

P-LOCAL =0.259E+13 P-GLOBAL =0.288E+09
N-LOCAL =0.291E+11 N-GLOBAL =0.228E+07
V-LOCAL.=0.442E+03 V-GLOBAL =0.380E-01

MAX CHANGE I N  F P  
MAX.CHA NG E I N  FN  
MAX CHANGE I N  V 

0 I T E R A T I O N  = 5

GLOBAL N OR M (O ) = 0 . 1 1 0 E + 0 7
P - L O C A L  = 0 . 6 6 6 E + 0 9  P - G L O B A L  = 0 . 1 0 5 E + 0 6  
N - L O C A L  = 0 . 4 2 7 E + 1 1  '
V - L O C A L  = Q . 2 4 3 E + 0 4 .

MAX CHANGE I N  F P  
MAX CHANGE I N  FN  
MAX CHANGE I N  V 

0 I T E R A T I O N  = 6

GLOBAL NORM(0 )  = 0 . 7 9 5 E + 0 6  :
P-LOCAL = 0 . 4 4 9 E + 0 9  P-GLOBAL = 0 .8 4 7 E + 0 5

. N-LOCAL. = 0 . 3 4 5 E + 1 1 N-GLOBAL = 0 . 2 3 0 E + 0 7
V-LOCAL = 0 .9 9 0 E + 0 3  ------- -- “  ----------

( 4 3 ,  
( 3 6 ,  
( 4 3 ,

( 3 8 ,  
( 4.4 v 
( 3 9 ,

= ( 3 8 ,  
= ( 4 4 ,  
-  ( 4 3 ,

0 . 7 7 0 E - 0 4  KT A T .  ( I ,  J j - *  ( 6 9 ,  
0 . 9 1 1 E - 0 1  KT  A T  ( I , J )  = ( 4 4 ,  
0 . 7 6 7 E - 0 4  KT  A T ( I , J )  = ( 4 7 ,

4 8 )
3 6 )
3 7 )

4 8 )
2 9 )
4 7 )

4 8 )
2 9 )
3 7 )

3 3 )
2 9 )
3 5 )

N - G L O B A L  = 0 . 3 2 0 E + 0 7  
V - G L O B A L  = 0 . 6 0 8 E - 0 1

0 . 5 1 5 E - 0 7  KT  A T  ( I , J )  
0 . 4 4 2 E - 0 2  KT  A T  ( I , J )  
0 . 5 2 0 E - 0 7  KT  A T  ( I , J )

V - G L O B A L  = 0 . 6 0 8 E - 0 1

6 9 ,
4 4 ,
6 9 ,

D
2 9 )
D



1 2 0

MAX CHANGE IN FP = 
MAX CHANGE IN FN = 
MAX CHANGE IN V 

FINAL NORM = 0 . 7 9 5 E + 0 6  
TIME FOR SOLUTION =

0 . 3 2 7 E - 0 9  KT AT 
0 . 9 7 9 E - 0 5  KT AT 
0 . 5 2 4 E - 0 9  KT AT

( I , J )  = < 6 9 ,  1)
( I , J )  = ( 4 4 ,  2 9 )
( I , J )  = { 5 8 ,  3 )

V B E = O . 3 5 0 0 0 0 0 0 0 0 0 0 0  VOLTS
J B =  0 . 1 3 1 1 0 0 9 E - 0 7  J C =  0 . 4 2 7 1 9 7 9 E + 0 . 1

J E =  0 . 2 7 4 4 6 1 0 E - 0 6  
J C =  - 0 . 2 6 1 5 5 3 4 E - 0 6  
J B =  0 . 1 2 9 0 7 6 8 E - 0 7

J E =  - 0 . 2 7 3 4 2 1 3 E - 0 6

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S = - O . 2 7 1 0 0 E + 0 2  ( I N  U N I T S  OF  K B * T / Q )
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 3 2 5 E + 0 0  ( I N  V O L T S )
AT  NO D E:  3 6  2 3  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3

REMEMBER THAT T H E S E . CURRE NT S ARE NORMALIZED TO THE LENGTH OF  THE D E V I C E  I N  TH E X - D I R E C T I O N

RGSUM = 0 . 2 0 8 1 4 7 E - 0 5  
RSSUM = 0 . 1 9 5 3 8 6 E - 3 9  
RSSUMB = - . 3 2 8 2 3 9 E - 4 3  
RSSUMT = 0 . 1 4 6 9 6 1 E - 3 9  
RSSUML = - . 3 0 9 4 7 9 E - 4 4  
RSSUMR = 0 . 4 8 4 6 1 7 E - 4 0  
RBSUM = - . 1 1 7 1 1 7 E - 0 6
RASUM = 0 . 2 0 7 1 7 6 E - 0 5  
RDSUM = 0 . 1 2 6 8 2 3 E - 0 6  
JMBSUM = O.OOOOOOE+OO 
JMTSUM = 0 . 2 7 3 5 8 8 E - 0 8  
JMLSUM = - . 1 9 8 3 5 5 E - 16  
JMRSUM = 0 . 1 1 7 5 2 1 E - 17 
J T O T  = 0 . 2 0 8 4 2 0 E - 0 5  J R E C  
* * * * *  EN TER  DUMP2D

! I N I T I A L  NORM = 0 . 7 2 2 E + 1 7  V = 0 . 0 0 0 0  VOLTS
P - L O C A L  = 0 . 1 9 5 E + 2 2  P - G L O B A L  = 0 . 2 1 7 E + 1 8
N - L O C A L  = 0 . 3 4 5 E + 11 N - G L O B A L  = 0 . 3 2 5 E + 0 7
V - L O C A L  = 0 . 1 5 8 E + 0 4  V - G L O B A L  = 0 . 2 4 4 E + 0 0

0 . 0 0 0 0  
0 . 0 0 0 0  
0 . 0 0 0 0  
6 . 0 0 0 0  
0 . 0 0 0 0  

- 5 . 6 1 9 3  
9 9 . 4 0 3 0  

6 . 0 8 5 0  
0 . 0 0 0 0  
0 .  1 3 1 3  
0 . 0 0 0 0  
0 . 0 0 0 0

0 . 2 0 8 4 2 0 E - 0 5

0 I T E R A T I O N 1
GLOBAL NOPM(O) = 0 . 8 1 9 E + 1 7

P - L O C A L  = 0 . 2 6 5 E + 2 2  P - G L O B A L  = 0 . 2 4 6 E + 1 8  
N - L O C A L  = 0 . 3 6 1 E + 11 N - G L O B A L  = 0 . 5 2 2 E + 0 . 7  
V - L O C A L  = 0 . 1 6 3 E + 0 4  V - G L O B A L  = 0 . 1 0 9 E + 0 0

MAX CHANGE I N F P  = 0 . 1 1 6 E + 0 1 KT AT ( I 1J )  = I; 4 3 , 4 8 )
MAX CHANGE I N FN  = 0 . 1 1 6 E + 0 1 KT AT ( I , J )  = <I  3 6 , 3 6 )
MAX CHANGE I N V = 0 . 1 1 6 E + 0 1 KT AT ( I 1J )  = II 4 3 , 3 7 )

0 I T E R A T I O N  = 2

GLOBAL NOR M(O ) = 0 . 6 5 6 E + 1 5
P - L O C A L  = 0 . 1 7 8 E + 2 0  P - G L O B A L  = 0 . 1 9 7 E + 1 6
N - L O C A L  = 0 . 2 8 7 E + 11 N - G L O B A L  = 0 . 2 8 2 E + 0 7
V - L O C A L  = 0 . 6 2 7 E + 0 3  V - G L O B A L  = 0 . 4 4 5 E ~ 0 1

MAX CHANGE I N  F P  = 0 . 7 8 1 E + 0 0 KT AT ( I 1J )  = I; 3 8 , 4 8 )
MAX CHANGE I N F N  = 0 . 1 0 1 E + 0 1 KT AT ( I 1J )  = I; 4 4 , 2 8 )
MAX CHANGE I N  V = 0 . 7 8 5 E + 0 0 KT AT ( I 1J )  = <; 3 9 , 4 7 )

0 I T E R A T I O N  = 3

GLOBAL NORM (O) = 0 . 3 0 0 E + 1 3
P - L O C A L  = 0 . 8 0 9 E + 1 7  P - G L O B A L  = 0 . 9 0 0 E + 1 3  
N - L O C A L  = 0 . 1 8 3 E + 11 N - G L O B A L  = 0 . 2 1 l E + 0 7  
V - L O C A L  = 0 . 1 7 0 E + 0 4  V - G L O B A L  = 0 . 4 4 8 E ~ 0 1

MAX CHANGE I N F P  = 0 . 1 5 0 E - 0 1 KT AT ( I 1J )  = I: 6 5 , 2 2 )
MAX CHANGE I N FN  = 0 . 4 1 2 E + 0 0 KT AT ( I 1J )  = I: 4 4 , 2 8 )
MAX CHANGE I N V = 0 . 1 3 6 E - 0 1 KT AT ( I 1J )  = <: 3 8 , 3 7 )

0 I T E R A T I O N  = 4

GLOBAL NO RM (O) = 0 . 9 7 0 E + 0 8
P - L O C A L  = 0 . 2 5 9 E + 1 3  P - G L O B A L  = 0 . 2 8 9 E + 0 9  
N - L O C A L  = 0 . 2 6 3 E + 11 N - G L O B A L  = 0 . 2 5 0 E + 0 7  
V - L O C A L  = 0 . 8 0 6 E + 0 4  V - G L O B A L  = 0 . 1 2 4 E + 0 0

MAX CHANGE I N F P  = 0 . 7 8 5 E - 0 4 KT AT ( I 1J )  = I( 6 9 ,  3 6 )
MAX CHANGE I N FN = 0 . 1 2 0 E + 0 0 KT AT ( I 1J )  = I( 4 4 ,  2 8 )
MAX CHANGE I N V = 0 . 7 8 3 E - 0 4 KT AT ( I 1J )  = I[ 6 9 ,  3 3 )

0 I T E R A T I O N  = 5

GLOBAL NO RM (O) = 0 . 8 9 4 E + 0 6
P - L O C A L  = 0 . 5 6 6 E + 0 9  P - G L O B A L  = 0 . 8 8 8 E + 0 5
N - L O C A L  = 0 . 3 4 8 E + 11 N - G L O B A L  = 0 . 2 5 9 E + 0 7
V - L O C A L  = 0 . 7 4 7 E + 0 3  V - G L O B A L  = 0 . 5 9 9 E ~ 0 1

MAX CHANGE I N  F P  = 0 . 2 7 1 E - 0 6  KT AT ( I , J )  = { 6 4 ,  1 3 )
MAX CHANGE I N  FN  = 0 . 7 8 5 E - 0 2  KT AT ( I , J )  = ( 4 4 ,  2 8 )
MAX CHANGE I N  V = 0 . 2 2 5 E - 0 6  KT AT ( I , J )  = ( 5 8 ,  4 )

0 I T E R A T I O N  = 6

GLOBAL NOR M(O ) = 0 . 6 7 l E + 0 6
P - L O C A L  = 0 . 5 4 5 E + 0 9  P - G L O B A L  = 0 . 6 6 5 E + 0 5
N - L O C A L  = 0 . 3 1 9 E + 11 N - G L O B A L  = 0 . 1 9 5 E + 0 7
V - L O C A L  = 0 . 9 8 3 E + 0 3  V - G L O B A L  = 0 . 3 3 7 E ~ 0 1

MAX CHANGE I N F P  = 0 . 1 5 2 E - 0 8 KT AT ( I 1J )  = I[ 5 5 , 4 )
MAX CHANGE I N FN = 0 . 3 0 9 E - 0 4 KT AT ( I 1J )  = II 4 4 , 2 8 )
MAX CHANGE I N V = 0 . 1 6 2 E - 0 8 KT AT ( I 1J )  = I: 5 9 , 5 )

F I N A L  NORM = 0 . 6 7 1 E + 0 6
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T I M E  FOR S O L U T I O N  = 3 4 . 0

V B E = O . 4 0 0 0 0 0 0 0 0 0 0 0 0  V OL TS
J B =  0 . 3 8 7 7 4 1 9 E - 0 7  J C =  0 . 4 2 7 1 9 8  1 E + 0 1 J E =  - 0 . 1 7 7 0 7 1 9 E - 0 5

J E =  0 . 1 7 6 9 0 5 7 E - 0 5  
J C =  - 0 . 1 7 3 0 8 7 0 E - 0 5  
J B =  0 . 3 8 1 8 7 0 2 E - 0 7

MAX S P L I T  BETWEEN. Q U A S I - F E R M I  L E V E L S = - O . 2 7 0 9 0 E + 0 2 .  ( I N  U N I T S  O F  K B * T / Q )
. MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 3 0 0 E + 0 0  ( I N  V O L T S )

AT N O D E : . . . .  3 6  2 3  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3

REMEMBER THAT T H E S E  CURREN TS AR E NO RM ALI ZED  TO T H E  LENGTH OF  TH E D E V I C E  I N  THE X - D I R E C T I O N

RGSUM = 0 . 6 1 5 6 1 4 E - Q 5  
RSSUM = 0 . 6 5 6 3 9 9 E - 3 9  0 . 0 0 0 0
RSSUMB = - . 3 2 8 2 0 4 E - 4 3  0 . 0 0 0 0
RSSUMT = 0 . 4 6 9 6 2 5 E - 3 9  0 . 0 0 0 0
RSSUM L = - . 3 0 9 4 7 9 E - 4 4  0 . 0 0 0 0
RSSUMR = 0 . 1 8 6 8 1 0 E - 3 9  0 . 0 0 0 0
RBSUM = - .  1 1 5 6 2 8 E - 0 6  - 1 . 8 7 2 5
RASUM = 0 . 5 6 4 6 6 6 E - 0 5  9 1 . 4 4 2 2
RDSUM = 0 . 6 2 5 1 0 7 E - 0 6  1 0 . 1 2 3 0
JMBSUM = O.O OOOO.OE+00 0 . 0 0 0 0  ;
JMTSUM = 0 . 1 8 9 7 6 3 E - 0 7  0 . 3 0 7 3
JMLSUM = - . 1 9 8 3 5 5 E - 1 6  0 . 0 0 0 0
JMRSUM = 0 . 2 2 4 4 1 6 E - 1 6  0 . 0 0 0 0
J T O T  = 0 . 6 1 7 5 1 2 E - 0 5  J R E C  = 0 . 6 1 7 5 1 2 E - 0 5  
* * * * *  EN TE R DUMP2D

1 I N I T I A L  NORM = 0 . 7 2 2 E + 1 7  V = 0 . 0 0 0 0  V OL TS
P - L O C A L  - Q . 1 9 5 E + 2 2  P - G L O B A L  = 0 . 2 1 7 E + 1 8
N - L O C A L  = 0 . 3 1 9 E + 11 N - G L O B A L  = 0 . 2 8 9 E + 0 7
V - L O C A L  = 0 . 1 5 8 E + 0 4  V - G L O B A L  = 0 . 2 l 7 E + 0 0

0 I T E R A T I O N  = 1

GLOBAL N OR M (O ) = 0 , 8 1 8 E + 1 7
P - L O C A L . = 0 . 2 6 5 E + 2 2  P - G L O B A L  = 0 . 2 4 5 E + 1 8
N - L O C A L  = 0 . 3 0 3 E + 11 N - G L O B A L  = 0 . 7 6 4 E + 0 7
V - L O C A L  = 0 . 1 4 2 E + 0 4  V - G L O B A L  = 0 . 1 2 9 E + 0 0

0 . 1 1 6 E + 0 1  KT A T  ' ( I 1J )  = ( 3 8 ,  4 8 )
0 . 1 1 6 E + 0 1  KT AT  ( I f J )  = < 3 6 ,  3 6 )
0 . 1 1 6 E + 0 1  K T A T - ( I f J )  = ( 3 8 ,  3 7 )  .

GLOBAL NO RM (O) = 0 . 6 5 7 E + 15
P - L O C A L  = 0 . 1 7 8 E + 2 0  P.-GLO BAL = 0 . 1 9 7 E + 1 6
N - L O C A L  = 0 . 1 7 6 E + 11 N - G L O B A L  = 0 . 2 7 7 E + 0 7
V - L O C A L  = 0 . 6 2 7 E + 0 3  V - G L O B A L  = 0 . 4 8 0 E - 0 1

MAX CHANGE I N  F P  = 0 . 7 8 1 E + 0 0  KT A T  ( I f J )  = ( 3 8 ,  4 8 )
MAX CHANGE I N  FN  = 0 . 7 9 4 E + 0 0  KT A T  ( I f J )  = ( 3 8 ,  4 8 )
MAX CHANGE I N  V = 0 . 7 8 5 E + 0 0  K T A T  ( I f J )  = ( 3 9 ,  4 7 )

0 I T E R A T I O N  = 3

GL O BA L NOR M(O ).  = O ; 3 0 0 E + 1 3  .
P - L O C A L  = 0 . 8 0 9 E + 1 7  P -G L O B A L  = 0 . 9 0 1 E + 1 3

. N - L O C A L  - 0 . 3 6 7 E + 1 1  N - G L O B A L  = 0 . 3 0 9 E + 0 7
, V - L O C A L  = 0 . 1 7 5 E + 0 4  V - G L O B A L  = 0 . 1 1 8 E + 0 0

MAX CHANGE I N  F P  = 0 . 3 7 1 E - 0 1  K T A T  ( I 1J )  = ( 6 9 ,  1 9 )
MAX CHANGE I N  FN = 0 . 3 2 6 E + 0 0  KT A T  ( I 1J )  = ( 4 4 ,  2 7 )

. MAX CHANGE I N  V = 0 . 1 3 6 E - 0 1  KT A T - . ( I 1J )  = ( 3 8 ,  3 7 )
QI T E R A T I O N  = 4

GLOBAL NORM (O) = 0 . 9 7 5 E + 0 8
P - L O C A L  = 0 . 2 5 9 E + 13 P - G L O B A L  = 0 . 2 8 9 E + 0 9
N - L O C A L  = 0 . 4 3 4 E + 11 N - G L O B A L  = 0 . 3 6 4 E + 0 7
V - L O C A L  = 0 . 2 2 3 E + 0 4  V - G L O B A L  = 0 . 4 2 6 E ~ 0 1

MAX CHANGE I N  F P  = 0 . 2 8 7 E - 0 3  KT A T  ( I f J ) '  =  ( 6 6 ,  1 0 )
MAX CHANGE I N  FN = 0 . 7 2 3 E - 0 1  KT A T ( I 1J )  = ( .  4 4 ,  2 7 )
MAX CHANGE I N  V = 0 . 8 1 0 E - 0 4  KT A T ( I 1J )  = ( 6 9 ,  3 3 )

0 I T E R A T I O N  = 5  .

GLOBAL NOR M(O ) = 0 . 7 2 5 E + 0 6
P - L O C A L  = 0 . 5 0 9 E + 0 9  P -G L O B A L  = 0 . 1 0 1 E + 0 6
N - L O C A L  = 0 . 2 4 5 E + 1 1  N - G L O B A L  = 0 . 2 0 7 E + 0 7
V - L O C A L  = 0 . 4 0 9 E + 0 4  V - G L O B A L  = 0 . 9 1 0 E " 0 1

MAX CHANGE I N  F P  = 0 . 5 7 2 E - 0 5  KT A T ( I 1J )  = ( 6 9 ,  1 3 )
MAX CHANGE I N  FN = 0 . 2 7 5 E - 0 2  KT A T  ( I 1J )  = ( 4 4 ,  2 7 )
MAX CHANGE I N V  = 0 . 4 4 1 E - 0 6  KT A T  ( I , J )  = ( 6 0 ,  2 )

0 I T E R A T I O N  = 6

GLOBAL NOR M(O ) = 0 . 1 0 2 E + 0 7
P - L O C A L  = 0 . 6 1 7 E + 0 9  P - G L O B A L  = 0 . 9 2 7 E + 0 5
N - L O C A L  = 0 . 2 7 0 E + 11 N - G L Q B A L  = 0 , 2 9 7 E + 0 7
V - L O C A L  = 0 . 1 6 4 E + 0 4  V - G L O B A L  = 0 . 7 3 1 E - O 1

MAX CHANGE IN FP = 0 . 3 0 7 E - 0 8  XT A T ( I 1J )  = ( 5 8 ,  1 )
MAX CHANGE IN FN = 0 . 3 7 9 E - 0 5  KT A T  ( I 1J )  = ( 4 4 ,  2 7 )
MAX CHANGE IN V = 0 . 3 1 8 E - 0 8  KT A T  ( I 1J )  = ( 5 5 ,  3 )

F I N A L  NORM = 0 . 1 0 2 E + 0 7
T I M E  FOR S O L U T I O N  = 3 4 . 5

V B E = O . 4 5 0 0 0 0 0 0 0 0 0 0 0  V OL TS

MAX CHANGE I N  F P .  = 
MAX CHANGE I N  FN = 
MAX CHANGE I N  V = 

0 I T E R A T I O N  = . 2



1 2 2

J B =  O . 1 1 9 8 8 0 4 E - 0 6  J C =  O . 4 2 7 1 9 9 1E+0.1 J E =  -O  . 1 1 6 0 9 0 2 E - 0 4

JE= 0 . 1 1 5 8 7 7 3 E - 0 4  
JC= - 0 . 1 1 4 6 9 5 8 E - 0 4  
JB= 0 . 1 1 8 1 4 6 1 E - 0 6

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S = - O . 2 7 0 7 9 E + 0 2  ( I N  U N I T S  OF K B * T / Q )
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 2 7 1 E + 0 0  ( I N  V O L T S)
A T . NODE: , 3 6 .  2 3  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3

REMEMBER THAT T H E S E  CURRENTS ARE NORMALIZED , TO THE LENGTH OF  THE D E V I C E  I N  TH E X “ D I R E C T I O N

RGSUM = 0 . 1 9 0 3 4 6 E - 0 4  
RSSUM = 0 . 2 2 4 5 9 0 E - 3 8  0 . 0 0 0 0
RSSUMB = - . 3 2 8 1 7 4 E - 4 3  0 . 0 0 0 0
RSSUMT = 0 . 1 6 5 0 1 6 E - 3 8  0 . 0 0 0 0
RSSUML = - . 3 0 9 4 8 0 E - 4 4  0 . 0 0 0 0
RSSUMR = 0 . 5 9 5 7 7 7 E - 3 9  0 . 0 0 0 0
RBSUM = - . 1 1 1 5 9 2 E - 0 6  - 0 . 5 8 2 3
RASUM = 0 . 1 5 8 2 8 8 E - 0 4  8 2 . 5 9 1 6
RDSUM = 0 . 3 3 1 7 4 5 E - 0 5  1 7 . 3 0 9 8
JMBSUM =• 0 .OOOOOOE+OO 0 . 0 0 0 0
JMTSUM = 0 . 1 3 0 4 9 0 E - 0 6  0 . 6 8 0 9
JMLSUM = - . 1 9 8 3 5 5 E - 1 6  0 . 0 0 0 0
JMRSUM = 0 . 4 5 6 2 3 2 E - 1 5  . 0 . 0 0 0 0
J T O T  = 0 . 1 9 1 6 5 1 E - 0 4  J R E C  = 0 . 1 9 1 6 5 1 E - 0 4  
* * * * *  EN TER  DUMP2D

1I N I T I A L  NORM = 0 . 7 2 3 E + 1 7  V = 0 . 0 0 0 0  VOLTS
P - L O C A L  =0. .  19 5 E + 2 2  P -G L O B A L  = 0 . 2 1 7 E + 1 8
N - L O C A L  = 0 . 2 7 0 E + 11 N -G LO BA L = 0 . 3 9 2 E + 0 7  
V - L O C A L  = 0 . 1 6 4 E + 0 4  V - G L O B A L  = 0 . 2 5 6 E + 0 0

0 I T E R A T I O N  = 1

GLOBAL NORM(O) = 0 . 8 1 7 E + 1 7  . .
P - L O C A L  = 0 . 2 6 4 E + 2 2  P -G L O B A L  = 0 . 2 4 5 E + 1 8  

' N - L O C A L  = 0 . 1 1 2 E + 12 N- G L O B A L  = 0 . 2 7 6 E + 0 8  
V - L O C A L  = 0 . 4 5 2 E + 0 4  V - G L O B A L  = 0 . 1 7 5 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 1 6 E + 0 1  KT AT ( I , J )  = ( 3 8 ,  4 8 )
MAX CHANGE I N  FN = 0 . 1 1 6 E + 0 1  KT AT ( I 1J)  = ( 3 6 ,  3 6 )
MAX CHANGE I N  V = 0 . 1 1 6 E + 0 1  KT AT ( I , J )  = ( 3 8 ,  3 7 )

0 I T E R A T I O N  = 2

GLOBAL NORM (O) = 0 . 6 5 7 E + 1 5
P - L O C A L  = 0 . 1 7 9 E + 2 0  P - G L O B A L  = 0 . 1 9 7 E + 1 6
N - L O C A L  = 0 . 1 4 7 E + 12  N - G L O B A L  = 0 . 7 2 8 E + 0 7
V - L O C A L  = 0 . 1 0 3 E + 0 4  V - G L O B A L  = 0 . 1 0 9 E + 0 0

MAX CHANGE I N  F P  = 0 . 7 8 1 E + 0 0  KT AT ( I , J )  = ( 3 8 ,  4 8 )
MAX CHANGE I N  FN = 0 . 7 9 4 E + 0 0  KT AT ( I 1J )  = ( 3 8 ,  4 8 )
MAX CHANGE I N  V = 0 . 7 8 5 E + 0 0  KT AT ( I , J )  = ( 3 9 ,  4 7 )

0 I T E R A T I O N  = 3

GLOBAL NORM(O) = 0 . 3 0 1 E + 1 3
P - L O C A L  = 0 . 8 10 E + 17 P -G L O B A L  = 0 . 9 0 2 E + 1 3
N - L O C A L  = 0 . 5 7 8 E + 11 N - G LO BAL  = 0 . 2 7 8 E + 0 7
V - L O C A L  = 0 . 1 4 6 E + 0 3  V - G L O B A L  = 0 . 2 0 3 E - 0 1

MAX CHANGE I N F P  = 0 . 1 6 7 E + 0 0 KT AT ( I 1J )  = I( 6 9 , 2 0 )
MAX CHANGE I N FN  = 0 . 2 2 4 E + 0 0 KT AT ( I 1J )  = I( 4 7 , 1 2 )
MAX CHANGE I N V = 0 . 3 4 5 E - 0 1 KT AT ( I , J )  = I[ 6 9 , 4 )

0 I T E R A T I O N  = 4

GLOBAL NOR M(O ) = 0 . 9 7 3 E + 0 8
P - L O C A L  = 0 . 2 5 9 E + 13 P -G L O B A L  = 0 . 2 8 9 E + 0 9
N - L O C A L  = 0 . 4 4 1 E + 11 N - G LO BAL  = 0 . 2 9 7 E + 0 7
V - L O C A L  = 0 . 5 6 3 E + 0 4  V - G L O B A L  = 0 . 1 1 5 E + 0 0

MAX CHANGE I N  F P  = 0 . 6 4 3 E - 0 2  KT AT ( I 1J )  = ( 6 9 ,  2 0 )
MAX CHANGE I N  FN  = 0 . 1 7 1 E ~ 0 1 KT AT ( I 1J )  = ( 4 7 ,  1 2 )
MAX CHANGE I N  V = 0 . 8 0 ^ 0 4  KT AT ( I , J )  = ( 6 9 ,  3 3 )

0 I T E R A T IO N  = 5

GLOBAL NORM (O) = 0 . 1 0 1 E + 0 7
P-LOCAL = 0 . 4 0 2 E + 0 9  P-GLOBAL = 0 . 8 9 3 E + 0 5
N-LOCAL = 0 . 2 6 0 E + 11 N-GLOBAL = 0 . 2 9 5 E + 0 7
V-LOCAL = 0 . 1 2 4 E + 0 4  V-GLOBAL = 0 . 3 9 0 E ~ 0 1

MAX CHANGE I N  F P  = 0 . 7 0 7 E - 0 4 KT AT ( I 1J )  = I( 6 7 , 1 4 )
MAX CHANGE I N  FN = 0 . 1 4 9 E - 0 3 KT AT ( I 1J )  = I( 4 7 , 1 2 )
MAX CHANGE I N  V  = 0 . 2 8 5 E - 0 7 KT AT ( I 1J )  = <( 6 9 , 3 3 )

0 I T E R A T I O N  = 6

GLOBAL NOR M(O ) = 0 . 7 9 0 E + 0 6
P - L O C A L  = 0 . 8 6 6 E + 0 9  P -G LO BA L = 0 . 9 9 2 E + 0 5  
N - L O C A L  = 0 . 2 0 4 E + 11 N - G L O B A L  = 0 . 2 2 7 e + 0 7  
V - L O C A L  = 0 ' .  1 7 6 E + 0 4  V - G L O B A L  = 0 . 6 7 9 E ~ 0 1

MAX CHANGE I N  F P  = 0 . 2 3 4 E - 0 8  KT AT ( I 1J )  = I( 6 0 , 1 4 )
MAX CHANGE I N  FN = 0 . 1 1 3 E - 0 7  KT AT ( I 1J )  = I( 4 7 , 1 2 )
MAX CHANGE I N  V = 0 . 4 5 9 E - 0 9  KT AT ( I 1J )  = I[ 6 0 , 5 )

F I N A L  NORM = 0 . 7 9 0 E + 0 6
T I M E  FOR S O L U T I O N  = 3 5 . 1

VBE=O . 5 0 0 0 0 0 0 0 0 0 0 0 . 0  VOLTS
J B =  0 . 4 0 8 5 0 3 0 E - 0 6  J C =  0 . 4 2 7 2 0 5 5 E + 0 1 J E =  - 0 . 7 6 4 3 7 8 1 E - 0 4

J E =  0 . 7 6 2 9 4 1 5 E - 0 . 4  
J C =  - 0 . 7 5 8 9 1 . 1 Q E - 0 4



1 2 3

J B =  0 . 4 0 3 0 4 8 0 E - 0 6  ■

MAX S P L I T  BETWEEN QUASI " F E R M I  L E V E L S = - O . 2 7 0 6 6 E + 0 2  ( I N  U N I T S  O F  K B * T / Q )  
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 2 3 7 E + 0 0  ( I N  V O L T S )
AT NO D E:  3 6  2 3  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3

REMEMBER THAT T H E S E  CURRENTS ARE NORMALIZED

RGSUM = 0 . 6 4 8 6 2 2 E - 0 4  
RSSUM = 0 . 8 4 9 0 6 8 E - 3 8  0 . 0 0 0 0
RSSUMB = - . 3 2 8 1 6 7 E - 4 3  0 . 0 0 0 0
RSSUMT = 0 . 6 6 6 5 9 0 E - 3 8  0 . 0 0 0 0
RSSUM L = - . 3 0 9 4 8 0 E - 4 4  0 . 0 0 0 0
RSSUMR = 0 . 1 8 2 4 8 1 E - 3 8  0 . 0 0 0 0 .
RBSUM = - . 9 8 0 9 6 4 E - 0 7  - 0 . 1 4 9 2  .
RASUM = 0 . 4 6 0 7 8 1 E - 0 4  7 0 . 0 7 2 1
RDSUM = 0 . 1 8 8 8 2 1 E - 0 4  2 8 . 7 1 4 4
J M B S U M .=  0 . OOOOOOE+OO 0 . 0 0 0 0
JMTSUM = 0 . 8 9 6 0 7 0 E - 0 6  1 . 3 6 2 7

. JMLSUM = - . 1 9 8 3 5 5 E - 1 6  0 . 0 0 0 0
JMRSUM = 0 . 1 0 2 8 1 3 E - 1 3  0 . 0 0 0 0 :  .
J T O T  = 0 . 6 5 7 5 8 2 E - 0 4  J R E C  = 0 . 6 5 7 5 8 2 E - 0 4  
* * * * *  E N TE R DUMP2D

U N I T I A L  NORM = 0 . 7 2 3 E + 1 7  V = 0 . 0 0 0 0  VOLTS
P - L O C A L  = 0 . 1 9 5 E + 2 2  P -G L O B A L  = 0 . 2 1 7 E + 1 8
n - l o c a l  = 0 . 2 0 4 E + 1 1  n - g l o b a l  = o . 3 2 2 e + o 7
V - L O C A L  = 0 . 1 7 6 E + 0 4  V - G L O B A L  = 0 . 2 5 1 E + 0 0

0 I T E R A T I O N  = 1

TO TH E LENGTH O F  TH E D E V I C E  I N  T H E  X - D I R E C T I O N

GLOBAL NO RM(O ) = 0 . 8 1 5 E + 1 7
P - L O C A L  = 0 . 2 6 2 E + 2 2  P -G L O B A L  = 0 . 2 4 4 E + 1 8  
N - L O C A L  = 0 . 1 0 1 E + 13  ' N -G LO BA L = 0  . 1 8 3 E + 0 9  
V - L O C A L  = 0 . 1 3 8 E + 0 4  V - G L O B A L  = 0 . 1 4 9 E + 0 0

MAX CHANGE I N  F P  = 0 . 1 1 6 E + 0 1  KT AT ( I 1J )
MAX CHANGE I N  FN  = 0 . 1 1 6 E + 0 1  KT AT  ( I 1J )
MAX CHANGE I N  V  = 0 . 1 1 6 E + 0 1 KT AT ( I , J )

0 I T E R A T I O N  = 2

GLOBAL NORM( 0 )  = 0 . 6 5 8 E + 1 5
P - L O C A L  = 0 . 1 7 9 E + 2 0  P - G L O B A L  = 0 . 1 9 7 E + 16  
N - L O C A L  = 0 . 1 3 0 E + 1 3  N - G L O B A L  = 0 . 2 4 7 E + 0 8  
V - LOCAL = 0 . 9 0 3 E + 0 3  V - G L O B A L  = 0 . 2 7 2 E - 0 1

MAX CHANGE I N  F P  = 0 . 7 8 1 E + 0 0  KT AT  ( I 1J )
MAX CHANGE I N  FN  = 0 . 8 8 1 E + 0 0  KT AT  ( I 1J )
MAX CHANGE I N  V  = 0 . 7 8 5 E + 0 0  KT. AT ( I 1J )

0 I T E R A T I O N  = 3

, GLOBAL N O RM (O ) = 0 . 3 0 1 E + I 3
P - L O C A L  = 0 . 8 1 0 E + 1 7  P - G L O B A L  = 0 . 9 0 4 E + 1 3
N - L O 0 A L  = 0 . 4 5 7 E + 1 2  N - G L O B A L  = 0 . 9 2 0 E + 0 7
V - L O C A L  = 0 . 2 7 9 E + 0 4  V - G L O B A L  = 0 . 6 1 1 E - 0 1 .

. MAX CHANGE I N  F P  = 0 . 3 5 7 E + 0 0  KT A T ( I , J )
MAX CHANGE I N  F N  = 0 . 3 3 5 E + 0 0  KT AT  ( I 1J )
MAX CHANGE I N  V = 0 . 2 2 3 E + 0 0  KT AT  ( I 1J )

0 I T E R A T I O N  = 4
GLOBAL NO RM (O) = 0 . 9 7 4 E + 0 8

P - L O C A L  = 0 . 2 5 9 E + 1 3  P - G L O B A L  = 0 . 2 9 0 E + 0 9  
. N - L O C A L  = 0 . 2 8 7 E + .11 N - G L O B A L  = 0 . 2 6 8 E + 0 7

V - L O C A L  = 0 . 1 1 3 E + 0 4  V - G L O B A L  = 0 . 4 9 5 E - 0 1

MAX CHANGE I N  F P  = 0 . 4 5 0 E - 0 1  KT AT ( I 1J )
MAX CHANGE I N  FN  = 0 . 5 2 1 E - 0 1  KT AT  ( I 1J )
MAX CHANGE I N  V = 0 . 2 1 3 E - 0 3  KT AT ( I 1J )

0 I T E R A T I O N  = 5

GLOBAL N O R M (0 )  = 0 . 1 1 2 E + 0 7
P - L O C A L  = 0 . 5 9 4 E + 0 9  P - G L O B A L  = 0 . 1 5 0 E + 0 6  
N - L O C A L  = 0 . 4 9 7 E + 11 N- G L O B A L  = 0 . 3 2 0 E + 0 7  
V - L O C A L  = 0 . 1 5 2 E + 0 4  V - G L O B A L  = 0 . 7 0 3 E - 0 1

MAX CHANGE I N  F P  = 0 . 9 3 7 E - 0 3  KT AT ( I 1J )
MAX CHANGE I N  FN  = 0 . 1 4 1 E - 0 2  KT AT  ( I 1J )
MAX CHANGE I N  V = 0 . 3 8 7 E - 0 6  KT AT ( I 1J )

o I t e r a t i o n  .= 6

GLOBAL N OR M (O ) = 0 . 8 1 8 E + 0 6
P - L O C A L  = 0 . 1 1 4 E + 1 0  P - G L O B A L  = 0 . 1 5 6 E + 0 6
N - L O C A L  = 0 . 4 3 3 E + 11 N - G L O B A L  = 0 . 2 3 0 E + 0 7
V - L O C A L  = 0 . 1 5 9 E + 0 4  V -G LO BA L.  = 0  ., 1 1 4 E + 0 0

MAX CHANGE I N  F P  = 0 . 4 3 5 E - 0 6  KT AT  ( I 1J )
MAX CHANGE I N  F N  = 0 . 9 9 3 E - 0 6  KT AT  ( I 1J )
MAX CHANGE I N  V  = 0 . 1 6 3 E - 0 9  KT AT  ( I 1J )

F I N A L  NORM = 0 . 8 1 8 E + 0 6
T I M E  FO R  S O L U T I O N  = 3 5 . 5

= ( 3 8 ,  4 8 )  
= ( 3 6 ,  3 6 )  
= ( 3 8 ,  3 7 )

= ( 3 8 ,  4 8 )  
= ( 6 9 ,  9 )
= ( 3 9 ,  4 7 )

= ( 6 2 ,  2 2 )  
= ( 6 9 ,  1 6 )  
= { 6 9 ,  4 )

= ( 6 2 ,  2 2 )  
= ( 4 4 ,  2 6 )  
= ( 6 9 ,  5 )

= { 6 2 ,  2 2 )  
= ( 4 4 ,  2 6 )  
= ( 6 9 ,  4 )

= ( 6 2 ,  2 2 )  
= ( 4 4 ,  2 6 )  
= ( 3 2 ,  4 7 )

V B E = O . 5 5 0 0 0 0 0 0 0 0 0 0 0  V OL TS  
J B =  0 , 1 6 1 0 0 3 6 E - 0 5  J C =  0 . 4 2 7 2 4 8 0 E + 0 1 J E =  - 0 . 5 0 2 4 5 5 1 E - 0 3

J E =  O'. 5 0  1 5 0 7 5 E - 0 3  
J C =  - 0 . 4 9 9 9 1 6 4 E - 0 3  
J B =  0 . 1 5 9 1 1 7 5 E - 0 5

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S = - O . 2 7 0 4 9 E + 0 2  ( I N  U N I T S  OF  K B * T / Q )  
MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L = - O . 7 0 1 9 3 E + 0 0  ( I N  V O L T S )
A T  NO D E:  3 6  2 3  X= 0 . 2 1 7 E - 0 2  Y= 0 . 5 6 0 E - 0 3
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REMEMBER THAT THESE CURRENTS ARE NORMALIZED TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

RGSUM = 0 . 2 5 5 6 4 2 E - 0 3  
RSSUM = 0 . 3 7 1 7 1 8 E - 3 7  0 . 0 0 0 0
RSSUMB = - . 3 2 8 3 0 7 E - 4 3  0 . 0 0 0 0
RSSUMT = 0 . 3 1 5 6 8 7 E - 3 7  0 . 0 0 0 0
RSSUML = - . 3 0 9 4 8 3 E - 4 4  0 . 0 0 0 0
RSSUMR = 0 . 5 6 0 3 0 4 E - 3 8  0 . 0 0 0 0
RBSUM = - . 6 4 9 8 2 9 E - 0 7  - 0 . 0 2 4 8
RASUM = 0 . 1 4 1 9 7 6 E - 0 3  5 4 . 2 3 2 8
RDSUM = 0 . 1 1 3 7 3 1 E - 0 3  4 3 . 4 4 3 4
JMBSUM = 0 . 0 0 0 0 0 0 E + 0 0  0 . 0 0 0 0 .
JMTSUM = 0 . 6 1 4 8 4 3 E - 0 5  2 . 3 4 8 6
JMLSUM = - . 1 9 8 3 5 5 E - 1 6  0 . 0 0 0 0
JMRSUM = 0 . 2 6 8 1 8 4 E - 1 2  0 . 0 0 0 0
J T O T  = 0 . 2 6 1 7 9 0 E - 0 3  J R E C  = 0 . 2 6 1 7 9 0 E - 0 3  
* * * * *  ENT ER DUMP2D

1 I N I T I A L  NORM = 0 . 7 2 5 E + 1 7  V = 0 . 0 0 0 0  VOLTS
P - L O C A L  = 0 . 1 9 5 E + 2 2  P -G LOB AL = 0 . 2 1 7 E + 1 8  
N - L O C A L  = 0 . 4 3 3 E + 1 1 N- GLOBAL = 0 . 3 2 5 E + 0 7  
V - L O C A L  = 0 . 1 5 9 E + 0 4  . V- GLOBAL = 0 . 2 9 7 E + 0 0  

0 I T E R A T I O N  = 1 .

GLOBAL NORM{ 0 )  = 0 . 8 0 6 E + 17
P - L O C A L  = 0 . 2 6 2 E + 2 2  P -G LO B A L = 0 . 2 4 2 E + 1 8  
N - L O C A L  = 0 . 2 7 5 E + 1 4  N- GLOBAL = 0 . 4 0 3 E + 1 0  
V - L O C A L  = 0 . 2 0 5 E + 0 4  V-GL OB AL  = 0 . 1 1 0 E + 0 2

MAX CHANGE I N  F P  = 0 . 1 2 7 E + 0 1  KT AT ( I 1J )  = ( 6 9 ,  9 )
MAX CHANGE I N  FN = 0 . 1 3 3 E + 0 1  KT A T - ' ( I 1J )  = ( 6 9  ’ 9 )
MAX CHANGE I N  V = 0 . 1 2 3 E + 0 1  KT AT ( I 1J )  = ( 6 9  ’ 4 )

0 I T E R A T I O N  = 2

GLOBAL NORM(O) = 0 . 6 6 4 E + 1 5
P - L O C A L  = 0 . 1 7 9 E + 2 0  P -GLOB AL = 0 . 1 9 9 E + 1 6
N- L O C A L  = 0 . 3 6 3 E + 14  N- GLOBAL = 0 . 9 9 4 E + 1 0
V - L O C A L  = 0 . 1 2 6 E + 0 4  V-GL OB AL  = 0 . 2 7 5 E + 0 2

MAX CHANGE I N  F P  = 0 . 1 7 9 E + 0 1  KT AT ( I 1J )  = ( 6 9  9 )
MAX CHANGE I N  FN = 0 . 1 9 0 E + 0 1  KT AT ( I 1J )  = { 6 9 ,  9 )
MAX CHANGE I N  V = ■ 0 . 1 5 9 E + 0 1  KT AT ( I 1J )  = ( 6 9 *  4 )

0 I T E R A T I O N  = 3

GLOBAL NORM(O) = 0 . 3 0 6 E + 1 3
P - L O C A L  = 0 . 8 1 1 E + 17 P -GLOB AL = 0 . 9 1 5 E + 1 3 '
N -L O C A L = 0 . 6 3 2 E + 13 N- GLOBAL = 0 . 1 2 4 E + 1 1
V - L O C A L  = 0 . 5 .8 3 E + 0 4  V-G LO BAL  = 0 . 3 6 8 E + 0 2

MAX CHANGE I N  F P  = 0 . 1 5 7 E + 0 1  KT AT  { I , J ) = ( 6 9 ,  8 )
MAX CHANGE I N  FN  = 0 . 1 6 4 E + 0 1  KT AT ( I 1J )  = ( 6 9 ,  8 )
MAX CHANGE I N  V = 0 . 1 5 5 E + 0 1  KT AT ( I 1J )  = ( 6 9 ,  4 )

0 I T E R A T I O N  = 4

GLOBAL NORM(O) = 0 . 3 6 9 E + 1 0
P - L O C A L  = 0 . 2 6 0 E + 13 P -GLO BAL  = 0 . 2 9 4 E + 0 9
N- L O C A L  = 0 . 4 6 9 E + 1 2  N-GL OB AL  = 0 . 1 0 8 E + 1 1
V - L O C A L  = 0 . 3 2 3 E + 0 4  V -G LO BAL  = 0 . 3 3 7 E + 0 2

MAX CHANGE I N  F P  = 0 . 1 2 5 E + 0 1  KT AT ( I 1J )  = ( 6 9 ,  2 )
MAX CHANGE I N  FN = 0 . 1 2 7 E + 0 1  KT AT . ( I 1J )  = ( 6 9  7 )
MAX CHANGE I N  V = 0 . 1 2 6 E + 0 1  KT AT ( I 1J )  = ( 6 9  4 )

0 I T E R A T I O N  = 5

GLOBAL NORM(O) = 0 . 1 9 8 E + 1 0
P-LOCAL = 0 . 7 3 2 E + 0 9  P-GLOBAL = 0 . 2 3 6 E + 0 6
N-LOCAL = 0 . 1 7 3 E + 12  N-GLOBAL = 0 . 5 9 4 E + 1 0  

. V-LOCAL = 0 . 1 2 8 E + 0 4  V-GLOBAL = 0 . 1 9 3 E + 0 2

MAX CHANGE I N F P  = 0 . 1 3 5 E + 0 1 KT AT ( I , J )  =  <( 6 9 , 2 0 )
MAX CHANGE I N FN = 0 . 1 1 4 E + 0 1 KT AT ( I 1J )  = I[ 6 9 , 7 )
MAX CHANGE 

O I T E R A T I O N  =
I N

6
V = 0 . 1 1 3 E + 0 1 KT AT ( I 1J )  =  II  6 9 , 4 )

GLOBAL NORM(O) = 0 . 5 7 2 E + 0 9
P-LOCAL = 0 . 1 0 8 E + 10 P-GLOBAL = 0 . 2 4 0 E + 0 6
N-LOCAL = 0 . 5 4 6 E + 11 N-GLOBAL = 0 . 1 7 1 E + 1 0
V-LOCAL = 0 . 4 1 1 E + 0 3 V-GLOBAL = 0 . 1 9 2 E - 0 1

MAX C H A N G E .IN ’ F P  = 0 . 7 2 4 E + 0 0  KT AT  ( I 1J )  = ( 6 4 ,  1 6 )
MAX CHANGE IN FN = 0 . 7 7 7 E + 0 0  KT AT ( I 1J )  = ( 6 9 ,  7 )
MAX CHANGE IN V = 0 . 7 0 6 E + 0 0  KT AT ( I , J )  = ( 6 9  4 )

0 I T E R A T ION = 7

GLOBAL NORM(O) = 0 . 9 0 5 E + 0 7
P-LOCAL = 0 . 5 8 5 E + 0 9  P-GLOBAL = 0 . 1 9 6 E + 0 6
N-LOCAL = 0 . 2 0 0 E + 1 1  N-GLOBAL = 0 . 2 7 0 E + 0 8
V-LOCAL = 0 . 5 3 5 E + 0 3  V-GLOBAL = 0 . 2 1 1 E - 0 1

MAX CHANGE I N  F P  = 0 . 1 4 8 E + 0 0  KT AT ( I i J )  = ( 6 4 ,  1 6 )
MAX CHANGE I N  FN = 0 . 6 3 2 E - 0 1  KT AT ( I 1J)  = { 6 9 ,  8 )
MAX CHANGE I N  V = 0 . 8 8 3 E - 0 2  KT AT ( I 1J )  = ( 4 6 ,  6 )

0 I T E R A T I O N  = 8

GLOBAL NORM(O) = 0 . 1 0 4 E + 0 7
P - L O C A L  = 0 . 9 8 4 E + 0 9  P -G LO BAL  = 0 . 2 2 9 E + 0 6
N - L O C A L  =0. .  3 0 0 E +  11 N-GL OB AL  = 0 . 2 8 9 E + 0 7
V - L O C A L  = 0 . 9 0 6 E + 0 3  V -G LO BA L = 0 . 2 5 2 E - 0 1

MAX CHANGE I N  F P  = 0 . 1 1 0 E - 0 1  KT AT ( I 1J )  = i( 6 4 , 1 6 )
MAX CHANGE I N  FN  = 0 . 2 5 5 E - 0 2  KT AT ( I 1J )  = I( 6 9 , 8 )
MAX CHANGE I N  V = 0 . 7 2 0 E - 0 4  KT AT ( I 1J )  = I( 6 9 , 5 )
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OITERATION = 9
GLOBAL NORM(O) =0.807E+06

P-LOCAL =0.572E+09 P-GLOBAL S0.178E+06 
N-LOCAL =0.275E+11 N-GLOBAL =0.224E+07 
V-LOCAL =0.191E+05 V-GLOBAL =0.237E+00

MAX CHANGE IN FP = 0.609E-04 KT AT (I1J)
MAX CHANGE IN FN = 0.343E-05 KT AT (I1J)
MAX CHANGE IN V = 0.291E-08 KT AT (I1J)

FINAL NORM =0.807E+06 
TIME FOR SOLUTION = 53.9

( 64, 16) 
(69, 8)
( 69, 5)

VBE=O.6000000000000 VOLTS
JB= 0.7462373E-05 JC= .0.4275229E+01 JE= -0.3257129E-02

\ ' ■■ '■'! ' . .
JE= 0.3250976E-02 
JC= -0.3243587E-02 
JB= 0.7388636E-05
MAX SPLIT BETWEEN QUASI-FERMI LEVELS=-© .27012E+02 (IN UNITS OF KB+T/Q) 

MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-O.70096E+00 (IN VOLTS)
AT NODE: 36 23 X= 0.217E-02 Y= 0.560E-03

- REMEMBER THAT THESE /CyR^ENTSARE NORMALIZED •
RGSUM = 0 . 1 1 8 4 8 8 E - 0 2 

RSSUM = 0 . 1 8 7 2 7 3 E - 3 6  0 . 0 0 0 0
RSSUMB = - . 3 2 9 1 4 2 E - 4 3  - 0 . 0 0 0 0
RSSUMT = 0 . 1 6 9 4 5 6 E - 3 6  0 . 0 0 0 0
RSSUML = - . . 3 0 9 4 9 7 E - 4 4  O.'OOOO
RSSUMR = 0 . 1 7 8 1 7 0 E - 3 7  0 . 0 0 0 0  .
RBSUM = 0 . 7 2 3 3 3 7 E - 0 7  0 . 0 0 5 9
RASUM = 0 . 4 7 5 4 4 7 E - 0 3  3 8 . 7 5 0 6
RDSUM = 0 . 7 0 9 3 6 3 E - 0 3  5 7 . 8 1 5 6
JMBSUM = O .O O O O O O E + 00 0 . 0 0 0 0
JMTSUM = 0 V 4 2 0 5 9 1 E - 0 4  3 . 4 2 8 0 . .
JMLSUM = - . 1 9 8 3 5 4 E - 1 6  0 . 0 0 0 0

. JMRSUM = 0 . 8 2 0 3 4 9 E - 1 1  0 . 0 0 0 0
J T O T  = 0 . 1 2 2 6 9 4 E - 0 2  J R E C  = 0 . 1 2 2 6 9 4 E - 0 2  

EN TE R DUMP2D,
I I N I T I A L  NORM = 0 . 7 3 4 E + 1 7  V =  0 . 0 0 0 0  VOLTS 

P - L O C A L  = 0 . 1 9 5 E + 2 2  P - G L O B A L  = 0 . 2 2 0 E + 1 8
N - L O C A L  = 0 . 2 7 5 E + 11 N - G L O B A L  = 0 . 3 2 1 E + 0 7
V - L O C A L  = 0 . 1 9 1 E + 0 5  V - G L O B A L  = 0 . 4 2 0 E + 0 0

0 I T E R A T I O N  = 1

•GLOBAL NORM (O) = 0 . 7 7 1 E + ,17
P - L O C A L  = 0 . 2 6 1 E + 2 2  P - G L O B A L  = 0 . 2 3 1 E + 1 8  
N - L O C A L  = 0 . 9 3 9 E + 1 5  N - G L O B A L  = 0 . 1 6 7 E + 1 1  
V - L O C A L  = 0 . 2 0 9 E + 10  V - G L O B A L  = 0 . 2 4 8 E + 0 8

MAx CHANGE: I N  F P  = 0 . 2 8 5 E + 0 1  KT AT  ( I 1J )
MAX CHANGE I N  FN  = 0 . . 2 8 8 E + 0 1  KT AT  ( I 1J )
MAX CHANGE I N  V  =,. 0 . 2 8  7 E + 0 1  KT AT ( I 1J )

0 I T E R A T I O N  = 2 ;.-K

GLO BAL-NORM( 0 )  = 0 . 7 1 O E + 1 5
P - L O C A L  = 0 . 2 2 7 E + 2 0  P - G L O B A L  = 0 : 2 1 3 E + 1 6  

,N -L O CA L = 0 . USE+1 6  N - G L O B A L  = 0 . 3 6 7 E + 11 
V - L O C A L  = 0 . 3 8 9 E + 10  V - G L O B A L  = 0 . 1 1 2 E + 0 8

TO THE LENGTH QF THE DEVICE IN THE X-DIRECTION

= ( 69, 
r ( 69, 
= ( 69,

VV
4 )

0.351E+01 KT AT (I1J) 
0 .354E+01 KT AT  (I1J) 
0 .353E+01 KT  AT (I1J)

MAX CHANGE IN F P  =
MAX CHANGE IN FN =
MAX CHANGE IN V =

0ITERATION = V  3 V
GLOBAL NORM(O) =0.347E+13

P-LOCAL =0.134E+.18 P-GLOBAL =0.104E+ 14
N-LOCAL =0.T65E+15 N-GLOBAL =0.469E+11
V-LOCAL =0.315E+10 V-GLOBAL =0,163E+08

MAX CHANGE IN FP = 0.361E+01 KT AT (I1J)
MAX CHANGE IN FN = 0.364E+01 KT AT (I1J)
MAX CHANGE IN V = 0.363E+01 KT AT (I1J)

0 ITERATION = .- . 4 .
GLOBAL N0RM(0) =0.154E+11

I*-LOCAL =0.425E+13 P-GLOBAL =0.342E+09
N-LOCAL =0.106E+15 N-GLOBAL =0.458E+11
V-LOCAL =0.23OE+10 V-GLOBAL =0.426E+07

m a x Ch a n g e in f p = 0 .3 5 0 E+ 0 1 k t a t (I1J)
MAX CHANGE IN FN = 0.353E+01 KT AT (I1J)
MAX. CHANGE IN V  = 0.352E+01 KT AT (I1J)

0ITERATION = 5
GLOBAL NORM(O) =0.196E+11

P-LOCAL =0.419E+11 P-GLOBAL =0.973E+07
N-LOCAL =0.430E+14 N-GLOBAL =0.589E+11
V-LOCAL =0.181E+11 V-GLOBAL =0.291E+07

MAX CHANGE IN FP = 0.338E+01 KT AT (I1J)
MAX CHANGE IN FN = . 0.342E+01 KT AT (I1J)
MAX CHANGE I N V  = 0.340E+01 KT AT (I1J)

0ITERATION = v ' ' '
GLOBAL NORM (0.) = 0.17 2E+1 X •.

P-LOCAL =0.476E+11 P-GLOBAL =0.959E+07 
N-LOCAL =0.149E+13 N-GLOBAL =0.516E+1I

(69, 3)
( 69, 6)
(69, 4)

( 69, 
( 69, 
( 69 ,

3) 
6 )
4)

( 69, 3)
( 69, 6)
( 69, 4)

>. ( 69, 3)
! ( 69, 6)
( 69, 4),



1 2 6

V - L O C A L  = 0 . 3 7 3 E + 0 6

01 >

. 2 3 3 E + 0 4

MAX CHANGE I N  F P = 0 . 3 2 5 E + 0 1 KT AT ( I 1J ) = ■,( 6 9 , 3 )
MAX CHANGE I N  FN = 0 . 3 2 9 E + 0 1 KT AT ( I 1J ) = *( 6 9 , 6 )
MAX CHANGE I N  V = 0 . 3 2 8 E + 0 1 KT AT ( I 1J ) =  I( 6 9 , 4 )

0 I T E R A T I O N  = 7

GLOBAL NORM(O) = 0 . 1 8 8 E + 1 1
P - L O C A L  = 0 . 4 1 2 E + 1 1 P - G L O B A L  = 0 . 7 9 7 E + 0 7
N - L O C A L  = 0 . 1 0 5 E + 1 3 N - G L O B A L  = 0 . 5 6 4 E + 1 1
V - L O C A L  = 0 . 1 2 7 E + 0 5 V - G L O B A L  = 0 . 2 8 6 E + 0 3

MAX CHANGE I N  F P = 0 . 3 1 0 E + 0 1 KT AT ( I 1J ) =  I; 6 9 , 3 )
MAX CHANGE I N  FN = 0 . 3 1 5 E + 0 1 KT AT ( I 1J ) = II 6 9 , 6 )
MAX CHANGE I N  V = 0 . 3 1 3 E + 0 1 KT AT ( I 1J ) =  <: 6 9 , 4 )

0 I T E R A T I O N  = 8

GLOBAL NOR M(O ) = 0 . 1 7 7 E + 1 1
P - L O C A L  = 0 . 3 4 7 E + 11 P -G L O B A L  = 0 . 6 5 0 E + 0 7
N - L O C A L  = 0 . 8 0 0 E + 1 2  N- G L O B A L  = 0 . 5 3 0 E + 1 1
V - L O C A L  = 0 . 8 0 5 E + 0 4  V - G L O B A L  = 0 . 2 6 8 E + 0 3

MAX CHANGE I N  F P  = 0 . 2 9 4 E + 0 1  KT AT ( I 1J )  = ( 6 9 ,  3 )
MAX CHANGE I N  FN = 0 . 2 9 9 E + 0 1  KT AT ( I 1J )  = .( 6 9 ,  6 )
MAX CHANGE I N  V = 0 . 2 9 7 E + 0 1  KT AT < I , J )  = ' ( 6 9  4 )

0 I T E R A T I O N  = 9

GLOBAL NORM(O) = 0 . 1 7 3 E + 1 1
P - L O C A L  = 0 . 2 2 9 E + 1 1 P -G L O B A L  = 0 . 4 1 9 E + 0 7
N - L O C A L  = 0 . 1 0 2 E + 13  N - G L O B A L  = 0 . 5 1 8 E + 1 1
V- L O C A L  = 0 . 1 1 9 E + 0 5  - V - G L O B A L  = 0 . 2 9 1 E + 0 3

MAX CHANGE I N  F P  = 0 . 2 7 6 E + 0 1 KT AT ( I 1J )  = ( 6 9 ,  3 )
MAX CHANGE I N  FN  = 0 . 2 8 1 E + 0 1  KT AT ( I , J )  = ( 6 9  6 )
MAX CHANGE I N V  = 0 . 2 8 0 E + 0  1 K T A T  ( I , J )  = { 6 9  4 )

0 I T E R A T I O N  = 10

GLOBAL NORM(O) = 0 . 1 6 3 E + 1 1
P - L O C A L  = 0 . 9 7 4 E + 10 P - G L O B A L  = 0 . 2 1 1 E + 0 7
N - L O C A L  = 0 . 1 1 3 E + 13  N - G L O B A L  = 0 . 4 8 9 E + 1 1
V - L O C A L  = 0 . 1 9 1 E + 0 5  . V - G L O B A L  = 0 . 3 0 6 E + 0 3

• MAX CHANGE I N  F P  = 0 . 2 5 5 E + 0 1  KT AT ( I , J )  = ( 6 9 ,  3 )
MAX CHANGE I N  FN  = 0 . 2 6 1 E + 0 1  KT AT ( I , J )  = ( 6 9 ,  6 )
MAX CHANGE I N  V = 0 . 2 5 9 E + 0 1  KT AT ( I , J )  = ( 6 9  4 )

0 I T E R A T I O N  = 11

GLOBAL NORM(O) = 0 . 1 5 1 E + 11
P - L O C A L  = 0 . 6 5 2 E + 10 P - G L O B A L  = 0 . 1 3 4 E + 0 7
N - L O C A L  = 0 . 1 0 9 E + 1 3  N - G L O B A L  = 0 . 4 5 3 E + 1 1
V - L O C A L  = 0 . 1 6 3 E + 0 5  V - G L O B A L  = 0 . 2 9 1 E + 0 3

MAX CHANGE I N  F P  = 0 . 2 3 1 E + 0 1  KT AT ( I , J )  = { 6 9 ,  3 )
MAX CHANGE I N  FN = 0 . 2 3 8 E + 0 1 KT AT ( T 1J )  = { 6 9 ,  6 )
MAX CHANGE I N  V = 0 . 2 3 6 E + 0 1 KT AT ( I 1J )  = (  6 9 ,  4 )

0 I T E R A T I O N  = 12

GLOBAL NOR M(O ) = 0 . 1 1 2 E + 1 1
P - L O C A L  = 0 . 4 0 8 E + 10 P -G L O B A L  = 0 . 9 8 8 E + 0 6
N - L O C A L  = 0 . 1 1 2 E + 1 3  N - G L O B A L  = 0 . 3 3 7 E + 1 1
V - L O C A L  = 0 . 3 2 2 E + 0 5  V - G L O B A L  = 0 . 3 6 7 E + 0 3

MAX CHANGE I N  F P  = 0 . 2 0 9 E + 0 1  KT AT ( I , J )  = { 4 5 ,  1 0 )
MAX CHANGE I N  FN = 0 . 2 1 1 E + 0 1  KT AT ( I 1J )  = ( 6 9 ,  6 )
MAX CHANGE I N  V = 0 . 2 0 9 E + 0 1 KT AT ( I 1J )  = ( 6 9 ,  4 )

0 I T E R A T I O N  = 13

GLOBAL NORM(O) = 0 . 1 0 2 E + 1 1
P - L O C A L  = 0 . 9 8 4 E + 10 P - G L O B A L  = 0 . 1 0 5 E + 0 7
N - L O C A L  = 0 . 1 1 9 E + 13  N- G L O B A L  = 0 . 3 0 7 E + 1 1
V - L O C A L  = 0 . 2 7 6 E + 0 5  V - G L O B A L  = 0 . 4 5 4 E + 0 3

MAX CHANGE I N  F P  = 0 . 2 6 5 E + 0 1 KT AT ( I , J )  = ( 4 5 ,  1 0 )
MAX CHANGE I N  FN  = 0 . 1 8 0 E + 0 1  KT AT ( I 1J )  = ( 6 9 ,  6 )
MAX CHANGE I N V  = 0 . 1 7 7 E + 0 1  KT AT ( I , J )  = { 6 9 ,  4 )

0 I T E R A T I O N  = 1 4

GLOBAL NORM (0 )  = 0 . 1 2 5 E + 11
P - L O C A L  = 0 . 1 1 8 E + 10 P -G L O B A L  = 0 . 2 9 2 E + 0 6
N - L O C A L  = 0 . 4 1 9 E + 1 3  N - G L O B A L  = 0 . 3 7 6 E + 1 1
V - L O C A L  " 0 . 1 6 7 E + 0 5  V - G L O B A L  = 0 . 3 0 1 E + 0 3

MAX CHANGE I N  F P  = 0 . 3 1 9 E + 0 1  KT AT ( I 1J )  = ( 4 5 ,  1 0 )
MAX C H A N G E ' I N  FN = 0 . 1 4 2 E + 0 1  KT AT ( I , J )  = ( 6 9 ,  6 )
MAX CHANGE I N  V = 0 . 1 3 9 E + 0 1  KT AT ( I 1J )  = ( 6 9 ,  4 )

0 I T E R A T I O N  = 1 5

GLOBAL NO RM(0 )  = 0 . 2 2 4 E + 11
P - L O C A L  = 0 . 1 0 7 E + 1 0  P - G L O B A L  = 0 . 2 9 5 E + 0 6
N - L O C A L  = 0 . 1 3 3 E + 1 4  N - G L O B A L  = 0 . 6 7 2 E + 1 1
V - L O C A L  = 0 . 2 4 8 E + 0 5  V - G L O B A L  = 0 . 2 9 6 E + 0 3

MAX CHANGE I N  F P  = 0 . 4 6 7 E + 0 1  KT AT ( I , J )  = ( 4 6 ,  1 1 )
MAX CHANGE I N  FN = 0 . 1 2 1 E + 0 1  KT AT ( I 1J )  = ( 6 9 ,  6 )
MAX CHANGE I N  V = 0 . 1 2 1 E + 0 1 KT AT ( I , J ) = ( 6 9 ,  4  )

O I T E R A T IO N  = 1 6

GLOBAL NORM(O) = 0 . 3 1 1 E + 1 1
P - L O C A L  = 0 . 2 1 0 E + 1 0  P - G L O B A L  = 0 . 2 8 2 E + 0 6
N - L O C A L  = 0 . 2 8 9 E + 14 N - G L O B A L  = 0 . 9 3 4 E + 1 1
V - L O C A L  = 0 . 9 0 5 E + 0 5  V - G L O B A L  = 0 . 2 0 l E + 0 3

MAX CHANGE I N  F P  .= O'. 1 0 2 E + 0 1  KT AT ( I 1J )  = ( 6 9 ,  3 )
MAX CHANGE I N  FN = 0 .. 1 0 6 E + 0 1  KT AT ( I 1J )  = ( 6 9 ,  6 }



1 2 7

O . T05E+01 KT AT (I, J) * ( 6 9 ,

( 69, 
( 69 V

MAX CHANGE IN V 
OITERATiON = 17
GLOBAL NORM(O) =0.209E+10

P-LOCAL =0.838E+09 P-GLOBAL =0.222E+06
N-LOCAL =0.145E+13 N-GLQBAL =0.627E+ii10
V-LOCAL =O.399E+03 V-GLOBAL =0.118E-01

MAX CHANGE IN FP = 0.141E+00 KT AT (I1J) = (65,
MAX. CHANGE IN FN = 0.273E+00 KT AT (I,J)

: MAX CHANGE IN V = 0.204E+00 KT AT (i,J)
0ITERATION = 18
GLOBAL NORM(0) =0.948E+07

P-LOCAL =0.142E+10 P-iGLOBAL =0.309E+06
N-LOCAL =0.184E+11 N-GLOBAL =0.281E+08
V-LOCAL =0.481E+03 V-GLOBAL =0.131E-01

MAX CHANGE IN FP = 0.112E-01 KT AT (I,J) * ( 67,
MAX CHANGE IN FN = 0.550E-02 KT AT (I1J) = ( 69,

. MAX CHANGE IN V = 0.441E-02 KT AT (I,J) = ( 69,
6 ITERATION = 19
GLOBAL NORM(0) =0.569E+06

P-LOCAL =0.157E+10 P-1GLOBAL =0.354E+06
N-LOCAL =0.157E+11 N-GLOBAL =0.135E+07
V-LOCAL =0.764E+O3 V-GLOBAL -.=O-'.200EtO1

MAX CHANGE IN FP = 0.747E-04 KT AT (I,J) * (67,
MAX CHANGE IN FN = .. 0.268E-04 KT AT d,J) = { 69,
MAX CHANGE IN V. = 0.217E-04 KT AT (I1J) = { 69,

F I N A L  NORM =0.569E+06
T I M E  FOR S O L U T I O N  = . .. 115.4

TD
5)
7 )

4)
6 )
7)

4)
9)
8 )

VBE=O.6500000000000 VOLTS
JB= 0,3849913E-04 JC= 0.429.1759E+01 JE= -0,1982121E-01
J E =  0 .T978366E-01 
J C =  -0.1974547E-01 ...
JB= 0.3818556E-0.4
MAX SPLIT BETWEEN QUASI-FERMI LEVELS=-O.26853E+02 (IN UNITS OF KB*T/Q) 

MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-O,. 69686E+00 (IN VOLTS)
AT NODE: 36 22 X= 0.217E-02 Y= 0.557E-03

REMEMBER THAT THESE CURRENTS ARE NORMALIZED
RGSUM= 0.611298E-02 

RSSUM = 0.988686E-36 
RSSUMB = -.330632E-43

TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

RSSUMT = 0.927926E-36 
RSSUML = - . 309547E-44 
RSSUMR = 0.607595E-37 
RBSUM = 0.127524E-05 
RAsuM = 0.174240E-02 
RDSUM = 0.436930E-02 
JMBSUM = 0 w OOOOOOE.+OO 
Jm t s u m = o .283134E-03 
JMLSUM-= :-.198353E-16. 
JMRSUM = 0.275536E-09

0.0000  
0 .0000  
0 .0000  
0 . 0 0 0 0  
0 . 0 0 0 0  

0.0199 
27.2415 
68.3119 

0 . 0 0 0 0  
4.4267 

, 0 .0000  
0 . 0 0 0 0 ,

JTOT = 0.639611E-02 JREC = 0.639611E-02 
*'*’*•** ENTER DUMP 2D . .
1INITIAL NORM.=0,828E+17 

p - f / S r a t : = n  o p  pP-LOCALr=O.319E+22 
N-LOCAL =Q , 157E+11 
V-LOCAL =Q.I58E+04

V = 0.0000 VOLTS
P-GLOBAL =0.248E+18 
N-GLOBAL =0.244E+07 
V-GLOBAL =0.203E+00

0 ITERATION = 1
G L OBAL NORM(O) =0.688E+17 . •

P-LOCAL = 0:256E+22 P-GLOBAL = 0 .206E+18
N-LOCAL = 0 . 2 8 6 E + 17 N-GLOBAL = 0 .409E+12
V -LQCAL =0 . 4 56E+08 V-GL O B A L  =0.246E+0?

M A X  CHAN G E  IN FP = 0.447E+01 K T  A T  (I1J) =
M A X  CHAN G E  IN F N =  0.450E+01 KT A T  (I1J) =
M A X  CHAN G E  IN V  = 0.4 4 9 E + 0 1 KT A T  (I1J) =

o i t e r a t  i o n  = ''-''.-Z

GLOBAL NORM(O) =0.721E+15
P-LOCAL =0.223El:20 P-GLOBAL =0.216E+16
N-LOCAL =0.2 5 5 E + 17 N-GLOBAL = 0 . 55 3 E + 12
V - LOCAL =0.666E+09 V-GL O B A L  =0.778E+07

MA X  CHANGE IN FP = 0.58 3 E + 0 1 KT A T  (I,J ) =
M A X  C H ANGE IN FN = 0 . 509E + 0 1 K T  A T  (I1J) =
M A X  C H ANGE IN V  = 0 , 5O 9 E + 0 1 KT A T  (I1J) =

0 ITERATION = . 3
GLOBAL NORM(O) =0.31O E + 13

P-LOCAL = 0 .841E+17 P -GLOBAL = 0 .899E+13
N-LOCAL =0 . 282E+16 N-GLOBAL = 0 .323E+12
V-LOCAL = 0 . I19E+09 V-GLOfiAL =0 , 4 6 7E+07

MAX. CHAN G E  IN FP = 0.613 E + 0 1 KT A T  (I1J) =
M A X  CH A N G E  IN FN = 0 . 518E+01 K T  A T  (I 1J) =
M A X  C H ANGE IN V  = 0.517E+01 K T  A T  (I1J) =

0 ITERATION .= , . ' 4: ■■ -. ■ ■ - ••
G l o b a l  n o r m ( O )  = o . 5 1 8 e + i i

P-LOCAL =0.422E+14 P-GLOBAL = 0 . 190E+10

( 69, 3)
(69, 6)
(69, 5)

( 46, 20) 
(69, 7)
(.69, 5)

( 44, 20) 
( 69, 7)
( 69, 5)



1 2 8

N - L O C A L  = 0 . 1 4 4 E + 1 6  
V - L O C A L  = 0 . 2 0 8 E + 11

MAX CHANGE I N  F P  
MAX CHANGE I N  FN 
MAX CHANGE I N  V 

0 I T E R A T I O N  = . 5

N - G L O B A L  = 0 . 1 5 3 E + 1 2  
V - G L O B A L  = 0 . 8 7 0 E + 0 7

0 . 5 1 2 E + 0 1  KT AT ( I 1J )  
0 . 5 1 5 E + 0 1  KT AT  ( I 1J )  
0 . 5 1 4 E + 0 1  KT AT  ( I 1J )

GLOBAL N OR M (O ) = 0 . 2 9 4 E + 11
P - L O C A L  = 0 . 3 1 4 E + 1 4  P - G L O B A L  = 0 . 2 1 5 E + 1 0
N - L O C A L  = 0 . 1 2 2 E + 14  N - G L O B A L  = 0 . 8 5 9 E + 1 1
V - L O C A L  = 0 . 1 8 6 E + 11 V - G L O B A L  = 0 . 6 4 9 E + 0 7

MAX CHANGE I N  F P  = 0 . 8 0 3 E + 0 1  KT AT ( I 1J )
MAX CHANGE I N  FN = 0 . 5 1 0 E + 0 1 KT AT ( I 1J )
MAX CHANGE I N  V = 0 . 5 0 9 E + 0 1 KT. AT ( l ! j )

0 I T E R A T I O N  = 6

( 6 9 ,  3 )
( 6 9 ,  7 )
( 6 9 ,  5 )

{ 6 9 ,  1 9 )  
{ 6 9 ,  7 )
( 6 9 ,  5 )

GLOBAL N OR M (O ) = 0 . 3 3 8 E + 1 1
P - L O C A L  = 0 . 1 2 8 E + 14 P -G L O B A L  = 0 . 9 2 4 E + 1 0
N - L O C A L  = 0 . 1 1 8 E + 15  N - G L O B A L  = 0 . 9 2 2 E + 1 1
V - L O C A L  = 0 . 1 4 5 E + 11 -V - G L O B A L . = 0 . 6 5 5 E + 0 7

. MAX CHANGE I N  F P  = 0 . 9 7 2 E + 0 1  KT AT ( I 1J )  = { 6 9 ,  1 8 )
MAX CHANGE I N  FN = 0 . 5 0 9 E + 0 1 KT AT ( I 1J ) = ( 6 9 . 7 )
MAX CHANGE I N  V = 0 . 5 0 9 E + 0 1  KT AT ( I 1J ) = ( 6 9 , 5 )

0 I T E R A T I O N  = 7

GLOBAL NO RM (O) = 0 . 3 8 2 E + 1 1
P - L O C A L  = 0 . 5 2 9 E + 15 P -G L O B A L  = 0 .  1 6 6 E + 1 1
N - L O C A L  = 0 . 3 7 4 E + 15 N- G L O B A L  = 0 . 9 7 9 E + 11

. V - L O C A L  = 0 . 1 2 0 E + 0 9 V - G L O B A L  = 0 . 4 5 8 E + 0 7

MAX CHANGE I N  F P = 0 . 1 2 0 E + 0 2  KT AT ( I 1J ) = I[ 6 9 , 8 )
MAX CHANGE I N  FN = 0 . 4 9 9 E + 0 1  KT AT ( I 1J ) = II 6 9 , 7 )
MAX CHANGE I N  V = 0 . 4 9 9 E + 0 1 KT AT ( I 1J ) = I: 6 9 , 5 )

0 I T E R A T I O N  = 8

GLOBAL N OR M (O ) = 0 . 9 1 5 E + 1 1
P - L O C A L  = 0 . 2 6 5 E + 15 P - G L O B A L  = 0 . 1 7 6 E + 1 2
N - L O C A L  = 0 . 1 0 6 E + 1 5 N- G L O B A L  = 0 . 9 8 4 E + 11

. V - L O C A L  = 0 . 7 8 9 E + 0 8 V - G L O B A L  = 0 . 3 6 3 E + 0 7

MAX CHANGE I N  F P = 0 . 1 0 7 E + 0 2  KT AT ( I 1J ) = (: 6 3 , 7 )
MAX CHANGE I N  FN = 0 . 4 9 5 E + 0 1  KT AT ( I 1J ) = ( 6 9 , 7 )
MAX CHANGE I N  V = 0 . 4 9 5 E + 0 1  KT AT ( I 1J )  = ( 6 9  5 )

0 I T E R A T I O N  = 9

GLOBAL NO RM(O ) = 0 . 7 0 4 E + 11
P - L O C A L  = 0 . 1 5 4 E + 1 5 P - G L O B A L  = 0 . 1 0 8 E + 1 2  
N - L O C A L  = 0 . 5 9 7 E + 1 5  N - G L O B A L  = 0 . 1 0 3 E + 1 2
V - L O C A L  = 0 . 7 8 2 E + 0 8  V - G L O B A L  = 0 . 3 4 9 E + 0 7

MAX CHANGE I N  F P  = . 0 . 1 0 6 E + 0 2  KT AT ( I 1J )  = ( 6 4 ,  1 8 )
MAX CHANGE I N  FN = 0 . 4 9 8 E + 0 1  KT AT ( I 1J )  = ( 6 9  7 )
MAX CHANGE I N  V = 0 . 4 9 8 E + 0 1  KT AT ( I 1J )  = ( 6 9 ’ 5 )

0 I T E R A T I O N  = 1 0

GLOBAL NO RM (O) = 0 . 1 0 3 E + 1 2
P - L O C A L  = 0 . 7 9 1 E + 1 5  P - G L O B A L  = 0 . 1 9 6 E + 1 1  
N - L O C A L  = 0 . 1 5 3 E + 17 N- G L O B A L  = 0 . 2 8 9 E + 1 2  
V - L O C A L  = 0 . 5 4 0 E + 0 9  V - G L O B A L  = 0 . 5 8 8 E + 0 7

MAX CHANGE I N  F P  = 0 . 1 7 8 E + 0 2  KT AT ( I 1J )  = ( 4 5 ,  1 3 )
MAX CHANGE I N  FN = 0 . 4 4 4 E + 0 1  KT AT ( I 1J )  = ( 6 9  7 )
MAX CHANGE I N  V- = . 0 . 4 4 4 E + 0 1  KT AT ( I 1J )  = ( 6 9 ’ 5 )

0 I T E R A T I O N  = 1 1

GLOBAL NOR M(O ) = 0 . 1 4 8 E + 1 2
P - L O C A L  = 0 . 4 0 2 E + 13 P -G L O B A L  = 0 . 4 9 9 E + 1 0
N - L O C A L  = 0 . 1 4 2 E + 17 N- G L O B A L  = 0 . 4 4 0 E + 1 2
V - L O C A L  = 0 . 6 0 1 E + 10 V - G L O B A L  = 0 . 5 8 4 E + 0 7

MAX CHANGE I N  F P  = 0 . 9 9 2 E + 0 1  KT AT ( I 1J )  = ( 4 4 ,  4 )
MAX CHANGE I N  FN = 0 . 3 0 6 E + 0 1  KT AT ( I 1J )  = ( 6 4 ,  7 )
MAX CHANGE I N  V = 0 . 3 0 4 E + 0 1  KT AT ( I 1J )  = ( 6 4  5 )

0 I T E R A T I O N  = 1 2

GLOBAL N OR M (O ) = 0 . 9 8 2 E + 1 1
P - L O C A L  = 0 . 6 3 3 E + 13 P -G L O B A L  = 0 . 2 0 4 E + 1 0  
N - L O C A L  = 0 . 1 3 9 E + 17  N - G L O B A L  = 0 . 2 9 2 E + 1 2  
V - L O C A L  = 0 . 1 6 7 E + 0 9  V - G L O B A L  = 0 .  1 5 4 E + 0 6

MAX CHANGE I N  F P  = 0 . 1 1 5 E + 0 2 KT AT < I , J )  =  I( 4 3 , 1 4 )
MAX CHANGE I N  FN = 0 . 4 2 9 E + 0 1 KT AT ( I , J )  =  I[ 6 7 , 1 8 )
MAX CHANGE 

0 I T E R A T I O N  =
I N  V  = 
13

0 . 4 1 0 E + 0 1 KT AT ( I , J )  = I[ 6 6 , 1 0 )

GLOBAL N OR M (O ) = 0 . 3 4 8 E + 1 2
P - L O C A L  = 0 . 3 4 9 E + 16  P - G L O B A L  = 0 . 5 6 0 E + 1 2
N - L O C A L  = 0 , 1 6 6 E + 17 N - G L O B A L  = 0 . 4 8 4 E + 1 2
V - L O C A L  = 0 . 1 3 3 E + 0 9  V - G L O B A L  = 0 . 2 0 9 E + 0 7

MAX CHANGE I N  F P  = 0 . 1 8 7 E + 0 2  KT AT ( I 1J )  = ( 4 3 ,  1 4 )
MAX CHANGE I N  FN = 0 . 2 7 1 E + 0 1  KT AT ( I 1J )  = ( 4 2 ,  2 1 )
MAX CHANGE I N  V = 0 . 2 4 9 E + 0 1  KT AT ( I 1J )  = ( 3 8 ,  1 8 )

0 I T E R A T I O N  = 1 4

GLOBAL NO RM(O ) = 0 . 2 5 0 E + 1 3
P - L O C A L  = 0 . 4 9 5 E + 17 P -G LO BAL  = 0 . 7 2 2 E + 1 3
N - L O C A L  = 0 . 1 9 0 E + 1 5  N - G L O B A L  = 0 . 2 9 1 E + 1 2
V - L O C A L  = 0 . 4 8 5 E + 0 9  V - G L O B A L  = 0 . 4 6 3 E + 0 7

MAX CHANGE I N  F P  = 0 . 3 6 5 E + 0 2  KT AT ( I 1J )  = { 4 3 ,  1 5 )



1 2 9

MAX CHANGE I N  FN  = . ' 0 . 3 1 8 E + 0 1  K T A T  ( I 1J )  = { 4 2 ,  2 4 )
MAX CHANGE I N  V = . 0 . 2 1 8 E + 0 1  KT AT  ( I 1J )  = ( 3 7 ,  1 6 )

O I T i n i A T I O N  = 15

GLOBAL NO RM(O ) = 0 . 1 0 3 E + 1 2
P - L O C A L  = 0 . 3 7 5 E + 1 6  P - G L O B A L  = 0 . 1 1 3 E + 12 
N - L O C A L  = 0 .  1 1 5 E + 1 6  N - G L O B A L  = 0 . 1 9 6 E + 12 
V - L O C A L  = 0 . 4 7 7 E + 0 9  V - G L O B A L : = 0 . 5 4 6 E + 0 7

MAX CHANGE I N  F P  = 0 . 7 5 0 E + 0 2  KT A T  ( I , J ) =  { 4 3 ,  1 5 )
. , MAX CHANG E I N  FN = 0 . 5 2 1 E + 0 1  KT AT  ( I 1J )  = ( 4 2 ,  2 4 )

MAX CHANGE I N  V = 0 . 2 4 2 E + 0 1  KT AT  ( I 1J )  = . (  3 7 ,  7 )
0 I T E R A T I O N  = 16

GLOBAL N O RM (O ) = 0 . 7 3 3 E + 1 1
P - L O C A L  = 0 . 1 1 8 E + 1 6  P -G L O B A L  = 0 . 4 2 5 E + 1 1
N - L O C A L  = 0 . 6 0 0 E + 1 6  N - G L O B A L  = 0 . 1 7 7 E + 1 2
V - L O C A L  = 0 . 4 5 6 E + 0 9  V - G L O B A L  = 0 . 6 4 0 E + 0 7.

MAX CHANGE I N  F P  = 0 . 1 5 1 E + 0 3  KT AT ( I , j )  = ( 4 3 ,  1 5 )
MAX CHANGE I N  FN  = 0 . 9 0 4 E + 0 1  KT A T  ( I 1J )  = ( 4 2 ,  2 4 )
MAX CHANGE I N  V = / .  0 . 2 9 9 E + 0 . 1  KT AT  ( I 1J )  = { 4 6 ,  6 )

0 I T E R A T I O N  = 17

GLOBAL N OR M (O ) = 0 . 5 1 4 E + 1 1  
. . P - L O C A L  = 0 . 4 0 6 E + 1 4  P - G L O B A L  = 0 . 8 4 3 E + 0 9

N - L O C A L  = 0 . 7 4 7 E + 1 5  N - G L O B A L  = 0 . 1 5 3 E + 12
V - L O C A L  = 0 . 3 4 2 E + 0 8  V - G L O B A L  = 0 . 1 4 1 E + 0 7

MAX CHANGE I N  F P  = 0 . 8 1 2 E + 0 1  KT AT ( I 1J )  = ( 4 0 ,  1 8 )
MAX CHANGE I N  FN  = 0 . 1 8 9 E + 0 1  KT AT ( I 1J )  = ( 4 6 ,  1 8 )
MAX CHANGE I N  V = 0 . 1 8 5 E + 0 1  KT AT  ( I 1J )  = ( 4 5 , . 1 2 )

0 I T E R A T I O N  = 1 8

GLOBAL N O RM (O ) = 0 . 3 9 6 E + 1 1
P - L O C A L  = 0 .  1 3 3 E + 1 5  P -G L O B A L  = 0 . 2 0 8 E + 1 0
N - L O C A L  = 0 . 3 0 7 E + 15 N - G L O B A L  = 0 . 1 1 7 E + 12
V - L O C A L  = 0 . 1 0 7 E + 0 7  V - G L O B A L  = 0 . 1 4 7 E + 0 5

. MAX CHANGE I N  F P  = 0 . 1 5 4 E + 0 2  KT AT  ( I 1J )  = ( 4 0 ,  1 8 )
MAX CHANGE I N  FN  = 0 . 2 2 5 E + 0 1  KT AT  ( I 1J )  = ( 4 5 ,  1 9 )
MAX CHANGE I N V  = 0 . 2 2 8 E + 0 1  KT AT ( I 1J )  = ( 4 5 ,  1 2 )

' 0 I T E R A T I O N  = 1 9

GLOBAL N O R M ( 0 ) = 0 . 2 3 1 E + 1 1 ‘
P - L O C A L  = 0 . 1 0 7 E + 12  P - G L O B A L  = 0 . 1 1 5 E + 0 8
N - L O C A L ' = 0 . 5 8 6 E + 13  N - G L O B A L  = 0 . 6 9 3 E + 1 1  
V - L O C A L  = 0 . 2 0 8 E + 0 6  . V - G L O B A L  = 0 . 3 7 2 E + 0 4

MAX CHANGE I N  F P  = 0 . 2 1 1 E + 0 2  KT AT  ( I 1J )  = ( 3 9 ,  1 8 )
MAX CHANGE I N  FN = . 0 . 1 8 5 E + 0 1  KT A T ( I 1J )  = ( 4 5 ,  1 9 )
MAX CHANGE I N  V = 0 . - 1 8 9 E + 0 1  KT AT ( I 1J )  = ( 4 5 ,  1 2 )

0 I T E R A T I O N  = 2 0

GLOBAL N OR M (O ) = 0 . 1 8 3 E + 1 1
P - L O C A L  = 0 . 2 0 1 E + I 2  P - G L O B A L  = 0 . 1 2 0 E + 0 8
N - L O C A L  = 0 . 3 4 0 E + 1 4  N - G L O B A L  = 0 . 5 4 9 E + 1 1 
V - L O C A L  = 0 . 1 8 5 E + 0 6  V - G L Q B A L  = 0 . 2 7 3 E + 0 4

MAX CHANGE I N  F P  = . 0 . 4 1 5 E + 0 2 KT AT ( I t J )  = <; 3 9 , 1 8 )
MAX CHANGE I N  FN  = 0 . 1 8 4 E + 0 1 KT AT ( I t J )  = <[ 4 5 , 1 9 )
MAX CHANGE I N  V = O'. 1 8 7 E + 0 1 KT AT ( I t J ) - . -  (I 4 5 , 1 2 )

0 I T E R A T I O N  = 2 1  .

GLOBAL N O RM (O ) = 0 . 9 3 6 E + 1 0
P - L O C A L  = 0 . 4 1 6 E + 1 2  P -G L O B A L  = 0 . 8 6 3 E + 0 7
N - L O C A L  = 0 . 3 8 5 E + 14  N - G L O B A L  = 0 . 2 8 1 E + 1 1
V - L O C A L  = 0 . 8 8 0 E + 0 3  V - G L O B A L  = 0 .  1 6 7 E + 0 2

MAX CHANGE I N  F P  = 0 . 1 1 8 E + 0 1  KT AT  ( I 1J )  = ( 4 4 ,  4 )
MAX CHANGE I N  F N  = 0 . 1 2 0 E + 0 1  KT AT  ( I 1J )  = ( 4 5 ,  1 9 )
MAX CHANGE I N  V = 0 . 1 2 2 E + 0 1  KT AT ( I 1J )  = ( 4 5 ,  1 2 )

0 I T E R A T I O N  =, 2 2

GLOBAL NO RM(O ) = 0 . 4 9 3 E + 0 9
P - L O C A L  = 0 . 6 1 6 E + 11 P - G L O B A L  = 0 . 3 7 6 E + 0 7  
N - L O C A L  = 0 . 5 8 9 E + 13  N - G L O B A L  = 0 . 1 4 7 E + 10
V - L O C A L  = 0 . 5 5 2 E + 0 3  V - G L O B A L  = 0 . 3 3 3 E + 0 0

MAX CHANGE I N  F P  = 0 . 8 8 0 E + 0 0  KT AT  ( I 1J )  = ( 4 3 ,  2 0 )
MAX CHANGE I N  F N  = 0 . 6 3 8 E + 0 0  KT AT ( I 1J )  = ( 4 2 ,  1 9 )
MAX C H A N G E . I N  V . = 0 . 7 1 5 E + 0 0  KT AT ' ( I t J )  = ( 4 5 ,  1 2 )

0 I T E R A T I O N  = .23

GLOBAL N O R M (O ) = 0 . 8 2 0 E + 0 7
P - L O C A L  = 0 . 1 3 5 E + 11 P - G L O B A L  = 0 . 1 0 0 E + 0 7  
N - L O C A L  = 0 . 2 3 9 . E + 1 1 N - G L O B A L  = 0 . 2 3  6 E +  0 8  
V - L O C A L  = 0 . 5 6 3 E + 0 3 V - G L O B A L  = 0 . 1 6 2 E " 0 1

MAX CHANGE I N  F P  = 0 . 1 0 1 E + 0 1  KT AT ( I 1J )  -  ( 4 2 ,  1 9 )
MAX CHANGE I N  FN  = 0 . 1 1 2 E + 0 0  KT AT  ( I 1J )  = ( 4 1 ,  2 3 )
MAX CHANGE I N  V, = 0 . 5 8 3 E - 0 1  KT AT  ( I 1J )  = { 4 4 ,  1 6 )

0 I T E R A T I O N  = 2 4

GLOBAL N O R M (O ) = 0 . 6 9 1 E + 0 6
P - L O C A L  = 0 . 1 0 9 E + 1 1 P -G L O B A L  = 0 . 7 l 0 E + 0 6
N - L O C A L  = 0 . 1 8 9 E + 1 1 N - G L O B A L  = 0 . 1 3 6 E + 0 7  
V - L O C A L  = 0 . 6 5 4 E + 0 3 V - G L O B A L  = 0 . 1 3 0 E - 0 1

MAX CHANGE I N  F P  = 0 . 9 7 4 E + 0 0  KT. A T  ( I 1J )  = ( 4 2 ,  1 9 )
. MAX CHANGE I N  FN  = 0 . 3 6 1 E - 0 2  KT AT  ( I 1J )  = ( 4 1 ,  2 3 )

MAX CHANGE I N  V = 0 . 1 0 7 E - 0 2  KT AT ( I 1J )  = ( 4 4 ,  1 6 ) .
0 I T E R A T I O N  = 2 5



1 3 0

GLOBAL NORM(O) = 0 . 7 3 9 E + 0 6
P - L O C A L  = 0 . 1 9 7 E + 10 P -G L O B A L  = 0 . 3 3 2 E + 0 6  
N - L O C A L  = 0 . 2 3 1 E + 11 N - G L O B A L  = 0 . 1 8 8 E + 0 7  
V - L O C A L  = 0 . 6 6 7 E + 0 3  . V - G L O B A L  = 0 . 1 9 2 E ~ 0 1

MAX CHANGE I N  F P  = 0 . 9 3 0 E + 0 0  KT AT ( I , J )  = ( 4 2 ,  1 9 )
MAX CHANGE I N  FN = 0 . 2 0 8 E - 0 4  KT AT ( I , J )  = { 4 3 ’ 1 0 )
MAX CHANGE I N  V = 0 . 2 0 7 E - 0 4  KT AT ( I , J )  = ( 4 3 ’ 5 )

0 I T E R A T I O N  = 2 6  ’

GLOBAL NORM(O) = 0 . 6 7 8 E + 0 6
P - L O C A L  = 0 . 6 9 8 E + 0 9  P - G L O B A L  = 0 . 1 7 9 E + 0 6
N - L O C A L  = 0 . 2 2 5 E + 11 N - G L O B A L  = 0 . 1 8 5 E + 0 7  
V - L O C A L  = 0 . 1 4 0 E + 0 4  V - G L O B A L  = 0 . 2 6 6 E - 0 1

MAX CHANGE I N  F P  = 0 . 8 2 2 E + 0 0  KT AT  ( I , J )  = { 4 2  1 9 )
MAX CHANGE I N  FN = 0 . 4 6 1 E - 0 5  KT AT  ( I tJ )  = ( 4 3 ^  1 5 )
MAX CHANGE I N  V = 0 . 4 5 8 E - 0 5  KT AT  ( I tJ )  = ( 4 3  7 )

0 I T E R A T I O N  2 1  . '
GLOBAL NORM(O) = 0 . 6 2 9 E + 0 6

P - L O C A L  = 0 . 2 2 1 E + 10 P -G L O B A L  = 0 . 2 5 6 E + 0 6
N - L O C A L  = 0 . 2 1.1E+ 11 N - G L O B A L  = 0 . 1 6 3 E + 0 7  
V - L O C A L  = 0 . 1 3 6 E + 0 5  V - G L O B A L  = 0 . l 7 4 E + 0 0

MAX CHANGE I N  FP = 0 . 5 9 6 E + 0 0  KT A T ' ( I tJ )  = ( 4 2  1 9 )
MAX CHANGE I N  FN = O'. 1 5 4 E - 0 5  KT AT  ( I tJ )  = { 4 3 ’ 1 7 )
MAX CHANGE I N  V = 0 . 1 5 3 E - 0 5  KT AT  ( I tJ )  = ( 4 3 ’ 7 )

0 I T E R A T I O N  = 2 8  ’

GLOBAL NORM (O) = 0 . 4 9 6 E + 0 6
P - L O C A L  = 0 . 7 0 4 E + 0 9  P - G L O B A L  = 0 . 2 3 8 E + 0 6  
N - L O C A L  = 0 . 1 1 3 E + 11 N - G L O B A L  = 0 . 1 2 5 E + 0 7  
V - L O C A L  = 0 . 6 8 6 E + 0 3  V - G L O B A L  = 0 . 1 6 6 E ~ 0 1

MAX CHANGE IN FP = 0 . 2 6 7 E + 0 0  KT AT ( I tJ )  = ( 4 2  1 9 )
MAX CHANGE IN FN = 0 . 2 5 5 E - 0 6  KT AT ( I tJ )  = { 4 3 ’ 4 )
MAX CHANGE IN V = 0 . 2 5 4 E - 0 6  KT AT ( I tJ )  = ( 4 3  4 )

0 ITERATION = 2 9

GLOBAL NORM(O) = 0 . 4 6 4 E + 0 6
P - L O C A L  = 0 . 1 2 1 E + 10 P - G L O B A L  = 0 . 2 3 8 E + 0 6  
N - L O C A L  = 0 . 1 6 1 E + 11 N - G L O B A L  = 0 . 1 1 6 E + 0 7  
V - L O C A L  = 0 . 6 5 9 E + 0 3  V - G L O B A L  = 0  . 1 9 9 E - 0 . 1

MAX CHANGE I N  FP = 0 . 4 2 6 E - 0 1  KT AT ( I 1J )  = { 4 2  19) .
MAX CHANGE I N  FN = 0 . 1 1 3 E - 0 7  KT AT ( I tJ )  = { 4 3  4 )
MAX CHANGE I N  V = 0 . 1 1 2 E - 0 7  KT AT ( I tJ )  = ( 4 3 ’ 4 )

0 I T E R A T I O N  = "  30

GLOBAL NORM(O) = 0 . 5 5 3 E + 0 6
P - L O C A L  = 0 . 1 4 6 E + 1 0  P - G L O B A L  = 0 . 2 1 4 E + 0 6
N - L O C A L  = 0 . 1 5 9 ' E + 1 1  N - G L O B A L  = 0 . 1 4 5 E + 0 7
V - L O C A L  = 0 . 2 5 0 . E + 0 4  V - G L O B A L  = 0 . 4 2 2 E - 0 1

MAX CHANGE I N  F P  = 
MAX CHANGE I N  FN = 
MAX CHANGE I N  V = 

0 I T E R A T I O N  = 31

0 . 9 3 3 E - 0 3  KT AT  ( I tJ )  
0 . 9 3 0 E - 1 0  KT AT  ( I tJ )  
0 . 2 9 6 E - 0 9  KT AT  ( I tJ )

GLOBAL NORM(O) = 0 . 4 9 4 E + 0 6
P - L O C A L  = 0 . 7 5 0 E + 0 9  P -G L O B A L  = 0 . 1 7 5 E + 0 6  
N - L O C A L  = 0 . 2 0 2 E + 11 N - G L O B A L  = 0 . 1 3 1 E + 0 7  
V - L O C A L  = 0 . 4 5 9 E + 0 4  V - G L O B A L  = 0 . 8 2 2 E ~ 0 1

MAX CHANGE I N  F P  = 
MAX CHANGE I N  FN = 
MAX CHANGE I N  V = 

F I N A L  NORM = 0 . 4 9 4 E + 0 6  
T IM E  FOR S O L U T I O N  =

0 . 4 3 5 E - 0 6  KT AT ( I tJ )  
0 . 6 1 2 E - 1 0  KT AT ( I 1J)  
0 . 1 2 4 E - 0 9  KT A T - ( I 1J )

2 0 2 . 0

( 4 2 ,  1 9 )  
( 1 7 ,  4 6 )  
( 1 7 ,  4 6 )

( 4 2 ,  1 9 )  
( 1 , 2 0 ) 
( 3 3 ,  4 6 )

V B E = O . 7 0 0 0 0 0 0 0 0 0 0 0 0  VOLTS 
J B =  0 . 3 8 8 2 4 1 1 E - 0 3  J C =

J E =  0 . 5 8 8 1 5 8 1 E - 0 1  
J C =  - 0 . 5 8 4 3 1 9 7 E - 0 1  
J B =  0 . 3 8 3 8 3 5 2 E - 0 3

0 . 4 3 3 0 5 1 3 E + 0 1 J E =  - 0 . 5 8 9 2 6 0 1 E - 0 1

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S=  0 . 2 6 7 6 9 E + 0 2  ( I N  U N I T S  OF  K B * T / Q )
MAX S P L I T  BETWEEN Q U A S I - F E R M I  LE V E L = 0 . 6 9 4 6 6 E + 0 0  ( I N  V O L T S )
AT  NODE: 6 6  4 2  X= 0 . 5 8 1 E - 0 2  Y= 0 . 5 9 7 E - 0 3

REMEMBER THAT T H E S E  CURREN TS ARE NOR MALIZED . . .  TO THE LENGTH OF THE D E V I C E  I N  THE X - D I R E C T I O N

RGSUM = 0 . 6 1 6 4 7 0 E - 0 1  
RSSUM = 0 . 8 5 4 7 5 3 E - 3 4  0 . 0 0 0 0
RSSUMB = 0 . 4 2 6 8 3 3 E - 3 4  0 . 0 0 0 0
RSSUMT = 0 . 4 5 1 1 9 5 E - 3 5  0 . 0 0 0 0
RSSUML = - . 3 0 9 6 4 2 E - 4 4  0 . 0 0 0 0
RSSUMR = 0 . 3 8 2 8 0 0 E - 3 4  0 . 0 0 0 0
RBSUM = 0 . - 3 2 0 1 2 0 E - 0 1  5 0 . 6 0 1 7
RASUM = 0 . 7 3 0 5 9 7 E - 0 2  1 1 . 5 4 8 6
RDSUM = 0 . 2 2 3 2 8 9 E - 0 1  3 5 . 2 9 5 5
JMBSUM = O.OOOOOOE+OO 0 . 0 0 0 0
JMTSUM = 0 . 1 6 1 5 8  I E - 0 2  2 . 5 5 4 1
JMLSUM = - . 1 9 8 3 5 1 E - 1 6  0 . 0 0 0 0

.JMRSUM = 0 . 6 8 6 5 3 1 E - 0 8  0 . 0 0 0 0
J T O T  = 0 . 6 3 2 6 2 8 E - 0 1 J R E C  = 0 . 6 3 2 6 2 8 E - 0 1  
* * * * *  ENTER DUMP2D 

I I N I T I A L  NORM = 0 . 8 8 0 E + 1 6  V = 0 . 0 0 0 0  VOLTS
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P-LOCAL = 0 . 2 8 1 E + 2 i  P-GLOBAL = 0 . 2 6 4 E + 1 7  
N-LOCAL = 0 . 2 0 2 E + 1 1 .  N-GLOBAL = 0 . 1 4 2 E + 0 7 
V-LOCAL = 0 . 4 5 9 E + 0 4  V-GLOBAL = 0 . . 1 0 7 E + 0 0

6 I T E R A T I O N  = 1

GLOBAL NO RM(O ) = 0 . 6 5 8 E + 1 4 .
P-LOCAL = 0 . 2 1 2 E + 19 P-GLOBAL = 0 . 1 9 8 E + 15  
N-LOCAL = 0 . 1 4 3 E + 1 5  N-GLOBAL = 0 . 8 5 3 E + 1 0  
V-LOCAL = 0 . 1 4 5 E + 0 7  V-GLOBAL = 0 . 1 9 7 E + 0 4

MAX CHANGE I N  F P  = . 0 . 1 2 3 E + 0 1  KT AT ( I f J )  = ( 4 2 ,  1)
MAX CHANGE I N  FN  = 0 . 1 2 8 E + 0 1  KT AT  ( I 1J )  = { 4 5 ,  I )
MAX CHANGE I N  V 0 . 1 2 8 E + 0 1  KT AT ( I 1J )  = ( 4 5 ,  1)

0 I T E R A T I O N  = 2

GLOBAL N O R M ( 0 ) = 0 . 5 0 5 E + 1 1
P-LOCAL = 0 . 1 5 8 E + 1 6  P-GLOBAL = 0 . 1 4 6 E + 12 
N-LOCAL = 0 . 3 2 1 E + 13 N-GLOBAL = 0 . 5 2 9 E + TO 

• V-LOCAL = 0 . 1 3 8 E + 0 6  V-GLOBAL = 0 . 1 6 0 E + 0 4

MAX CHANGE I N  F P  = 0 . 1 2 0 E + 0 1  KT AT  ( I 1J )  = ( 4 3 ,  1 3 )
. MAX CHANGE I N  FN = • 0 . 1 0 9 E + 0 1  KT AT ( I 1J )  = ( 4 4 ,  1 9 )

Ma x  c h a n g e  i n  v  = 0 . 109E +01 k t  a t  ( I 1J )  = ( 4 4 ,  8 )
OITERATION = 3

- GLOBAL NORM(O ) = 0 . 1 1 8 E + Q 9
P-LOCAL = 0 . 1 8 0 E + 11 P-GLOBAL = 0 . 1 3 9 E + 0 7  
N-LOCAL = 0 . 1 4 5 E + 12  N-GLOBAL = 0 . 3 5 4 E + 0 9  
V-LOCAL = 0 . 1 7 8 E + 0 4  V-GLOBAL = 0 . 5 0 9 E " 0 1

MAX CHANGE I N  F P  = 0 . 5 4 9 E + 0 0  KT AT ( I 1J )  = *E 4 3 , 6 )
MAX CHANGE I N  FN = . 0 . 4 1 6 E + 0 0  KT AT ( I 1J )  = 'E 4 4 , 1 9 )
MAX CHANGE 

O I T E R A T I O N  = .
I N  V  = 

4
0 . 4 0 3 E + 0 0  KT AT ( I 1J )  = iE  4 4 , 8 )

GLOBAL N OR M (O ) = 0 . 1 1 3 E + 0 7
P - L O C A L  = 0 . 1 8 1 E + 10 P -G L O B A L  = 0 . 2 3 4 E + 0 6
N - L O C A L  = 0 . 1 9 0 E + 11 N - G L O B A L  = 0 . 3 1 6 E + 0 7
V - L O C A L  = 0 . 2 3 5 E + 0 3  V - G L O B A L  = 0 . 8 8 6 E ~ 0 2

MAX CHANGE I N  F P  = 0 . 1 1 2 E + 0 0  KT AT ( I 1J )  = ( 4 2 ,  9 )
MAX CHANGE I N  FN  = , 0 . 3 3 8 E - 0 1  KT AT ( I 1J )  = ( . 4 1 ,  2 5 )
MAX CHANGE I N V  = 0 . 7 8 2 E - 0 2  KT AT ( I 1J )  = ( 4 4 ,  1 9 )

0 I T E R A T I O N  = 5 .

GLOBAL NO RM (O) = 0 . 4 4 8 E + 0 6
P - L O C A L  = 0 . 7 8 3 E + 0 9  P -G L O B A L  = 0 . 2 1 1 E + 0 6
N - L O C A L  = 0 . 1 1 9 E + 1 1  N - G L O B A L  = 0 . 1 1 3 E + 0 7
V - L O C A L  = 0 . 5 1 2 E + 0 3  V - G L O B A L  = 0 . 1 6 6 E - 0 1

MAX CHANGE I N  F P  = 0 . 6 5 4 E - 0 2  KT AT ( I 1J )  = { 4 2 ,  9 )
MAX CHANGE I N  FN = 0 . 5 4 2 E - 0 3  KT A T  ( I 1J )  = ( 4 1 ,  2 5 )
MAX C H A N G E ; I N  V = 0 . 6 8 9 E - 0 4  KT AT ( I 1J )  = ( 4 4 ,  1 9 )

O I T E R A T I O N  = 6

. GLOBAL N O R M (0 )  = 0 . 5 5 3 E + 0 6
P - L O C A L  = 0 . 2 3 5 E + 10 P - G L O B A L  = 0 . 2 8 3 E + 0 6
N - L O C A L  = 0 ; 1 4 8 E + 11 N - G L O B A L  = 0 . 1 3 8 E + 0 7
V - L O C A L  = 0 . 1 2 4 E + 0 4  V - G L O B A L  = 0 . 2 5 1 E - 0 I

MAX CHANGE I N  F P  
MAX CHANGE I N  FN = 
MAX CHANGE I N  V  = 

F I N A L  NORM = 0 . 5 5 3 E + 0 6  
T I M E  FOR S O L U T I O N  =

0 . 2 1 4 E - 0 4
0 . 8 7 7 E - 0 7
0 . 8 7 6 E - 0 7

3 9 . 8

KT AT ( I 1J )  
KT AT ( I 1J )  
KT AT ( I 1J )

= ( 4 2 ,  9 )
= ( 4 4 ,  1 8 )  
= ( 4 4 ,  7 )

V B E = O . 7 0 6 7 6 0 7 9 0 1 6 2 2  VOLTS 
* * * * *  E N T E R  DUMP2D
J B =  0 . 5 0 2 6 3 8 8 E - 0 3  J C =  0 . 4 3 3 2 5 6 5 E + 0 1 J E =  - 0 . 6 1 0 9 0 9 0 E - 0 1

J E =  0 . 6 0 9 7 7 1 0 E - 0 T  
J C =  - 0 . 6 0 4 8 0 2 6 E - 0 1  
J B =  0 . 4 9 6 8 4 1 O E - O 3

MAX S P L I T  BETWEEN Q U A S I - F E R M I  L E V E L S=  0 . 2 6 9 8 2 E + 0 2  ( I N  U N I T S  OF  K B * T / Q )
MAX S P L I T  BETWEEN Q U A S I - F E R M I  LE VE L = 0 . 7 0 0 1 8 E + 0 0  ( I N  V O L T S)
A T NO D E:  6 6  4 2  X= 0 . 5 8 1 E - 0 2  Y= 0 . 5 9 7 E ~ 0 3

REMEMBER THAT T H E S E  CURRENTS ARE NORMALIZED TO THE LENGTH O F  TH E D E V I C E  I N  TH E X - D I R E C T I O N

RGSUM = 0 . 7 9 8 1 1 7 E - 0 1  
RSSUM = 0 . 1 1 3 0 3 4 E - 3 3  
RSSUMB .= 0 . 5 9 4 1 4 3 E - 3 4  
R SSUMT = 0 . 6 0 5 8 8 3 E - 3 5  
RSSU ML = - . 3 0 9 6 4 7 E - 4 4  
RSSUM R = 0 . 4 7 5 6 0 7 E - 3 4  
RBSUM = 0 . 4 3 3 9 6 3 E - 0 1  
RASUM = 0 . 9 0 6 2 7 2 E - 0 2  
RDSUM = 0 . 2 7 3 5 2 7 E - 0 1  
JMBSUM = 0 . 0 0 0 0 0 . 0 E + 0 0  
JMTSUM = 0 . T 9 9 8 4 0 E - 0 2  
JMLSU M = - .  1 9 8 3 5 1 E - 16 
JMRSUM = 0 . 8 7 5 4 8 1 E - 0 8  
J T O T  = 0 . 8 1 8 1 0 1 E - 0 1  J R E C  = 0 . 8 1 8 1 0 1 E - 0 . 1  
J C =  - 0 . 7 7 , 0 9 4  1 4 E - 0 9  A /C M  BETA O= 0 . 0
J C =  - 0 . 7 8 1 2 6 4 4 E - 0 9  A /C M  BETAO = 0 . 0
J C =  - 0 . 8 8 8 8 8 4 7 E - 0 9  A /C M  BETAO = 0 . 0
J C =  - 0 . 1 6 4 1 0 1 8 E - 0 8  A /C M  BETAO = 0 . 0
J C =  - 0 . 6 6 6 7 8 1 6 E - 0 8  A /C M  BETA O= 5 . 8

0 . 0,000
0.0000
0 . 0 0 0 0
0 . 0 0 0 0
o. dooo

5 3 . 0 4 5 1
1 1 . 0 7 7 8
3 3 . 4 3 4 4

0 . 0 0 0 0
2 . 4 4 2 7
0 . 0 0 0 0
0 . 0 0 0 0



1 3 2

J C =  - 0 . 4 0 0 5 0 0 4 E - 0 7  A /C M  
J C =  - 0 . 2 6 T 5 5 3 4 E - 0 6  A /C M  
J C =  - 0 . 1 7 3 0 8 7 0 E - 0 5  A /C M  
J C =  - O . 1 1 4 6 9 5 8 E - 0 4  A /C M  
J C =  - 0 . 7 5 8 9 1 1 0 E - 0 4  A /C M  
J C =  - 0 . 4 9 9 9 1 6 4 E - 0 3  A /C M  
J C =  - 0 . 3 2 4 3 5 8 7 E - 0 2  A /C M  
J C =  - 0 . 1 9 7 4 5 4 7 E - 0 1  A /C M  
J C =  - 0 . 5 8 4 3 1 9 7 E - 0 1  A /C M  
J C =  - 0 . 6 0 4 8 0 2 6 E - 0 1  A /C M  

1 1 V =  0 . OOOOOOE+OO X=

BETAO= 9 . 4
BETAO= 2 0 . 3
BETAO= 4 5 . 3
BETAO= 9 7 . 1
BETAO= 1 8 8 . 3
BETAO= 3 1 4 . 2
BETAO= 4 3 9 . 0
BETAO= 5 1 7 . 1
BETAO= 1 5 2 . 2
BETAO= 1 2 1 . 7

0 . 9 0 0 0 0 0 E + 0 1 I =  8

Y=O 
Y=O 
Y=O 
Y=O 
Y=O 
Y=O 
Y=O 
Y=O 
Y=O , 
Y=O , 
Y = 0 ,  
Y=O . 
Y = 0 .  
Y=O . 
Y=O . 
Y=O . 
Y = 0 .  
Y=O . 
Y = 0 .  
Y = 0 .  
Y=O . 
Y = O . 
Y=O . 
Y=O . 
Y=O . 
Y=O . 
Y=O . 
Y = 0 .  
Y=O.. 
Y = 0 .

31  Y = 0 .
3 2  Y = 0 .  

Y=O . 
Y = 0 .  
Y=O . 
Y = 0 .  
Y = 0 .  
Y=O . 
Y=O . 
Y = 0 .  
Y = 0 .  
Y=O . 
Y=O . 
Y = 0 .  
Y = 0 .  
Y = 0 .  
Y = 0 .

4 8  Y = 0 .  
1 2  V=

1
2
3
4
5
6 
7 
8, 
9

10
11
12
13
14
15
16
17
18
19
20 
21 
22
2 3
2 4
2 5
2 6
2 7
2 8
2 9
3 0

3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0
4 1
4 2
4 3
4 4
4 5
4 6
4 7

P=O
P=O
P=O
P=O
P=O

P=O
P=O
P=O
P=O
P=O
P=O
P=O
P=O
P=O
P=O
P=O
P=O
P=O
P=O
P=O

. OOOOE+OO 

. 1 0 0 0 E + 0 1  

. 2 0 0 0 E + 0  1 

. 3 0 0 0 E + 0 1 

. 4 0 0 0 E + 0  1 

. 4 0 9 4 E + 0 1 P=O 

. 4 1 8 7 E + 0 1 . P=O 

. 4 2 8 1 E + 0 1  P=O 

. 4 3 7 5 E + 0  1 

. 4 4 3 7 E + 0 1 

. 4 5 0 0 E + 0  1 

. 4 5 4 2 E + 0 1 

. 4 5 8 3 E + 0  1 

. 4 6 2 5 E + 0 1 

. 4 6 5 6 E + 0 1 

. 4 6 8 7 E + 0 1 

. 4 7 1 9 E + 0 1 

. 4 7 5 0 E + 0  1 

. 5 0 0 0 E + 0 1  
5 5 0 0 E + 0 1  
5 5 3 3 E + 0  1 
5 5 6 7 E + 0 1  
5 6 0 0 E + 0  1 
5 7 0 0 E + 0 . 1  P=O . 
5 7 3 3 E + 0 1  P = 0 .  
5 7 6 7 E + 0 1 P = 0 .  
5 8 0 0 E + 0 1 P = 0 .  
5 8 2 7 E + 0 1 P = 0 .  
5 8 4 2 E + 0 1  P = 0 .  
5 8 5 7 E + 0 1 P = 0 .  
5 8 7 5 E + 0 1 P = 0 .  
5 8 8 7 E + 0 1 P = 0 .  
5 9 0 0 E + 0 1 P = 0 .  
5 9 1 O E + 0 1  P = 0 .  
5 9 2 0 E + 0 1 P = 0 .  
5 9 3 0 E + 0 1 P = 0 :  
5 9 4 0 E + 0 1 P = 0 .  
5 9 5 1 E + 0 1 P = 0 .  
5 9 5 5 E + 0 1 P = 0 .  
5 9 5 8 E + 0 1 P = 0 .  
5 9 6 2 E + 0 1 P = 0 .  
5 9 6 7 E + 0 1 P = 0 .  
5 9 7 3 E + 0 1  P = 0 .  
5 9 7 8 E + 0 1 P = 0 .  
5 9 8 4 E + 0 1 P = 0 .  
5 9 8 9 E + 0 1 P = 0 .  
5 9 9 5 E + 0 1 P = 0 .  
6 O O O E + 0 1 P = 0 .  
0 . OOOOOOE+OO

. 1 4 1 3 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = O . 3 1 6 2 E + 0 1 V G = O , 

. 1 3 9 1 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = O . 3 1 6 4 E + 0 1 V G = O , 

. 1 3 1 8 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = 0 . 3 1 7 0 E + 0 1  VG=O, 

. 1 1 7 2 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = 0 . 3 1 8 1 E + 0 1  VG=O, 

. 9 1 7 2 E + 0 3  N = O . 8 4 0 0 E + 15  V = O . 3 1 9 8 E + 0 1  VG=O, 

. 8 7 9 9 E + 0 3  N = O . 8 4 0 0 E + 1 5  V = 0 . 3 2 0 1 E + 0 1  VG= O, 

. 8 4 1 7 E + 0 3  N = O . 8 4 0 0 E + 15  V = 0 . 3 2 0 3 E + 0 1  VG=O, 

. 8 0 2 6 E + 0 3  N = O . 8 4 0 0 E + 15  V = 0 . 3 2 0 5 E + 0 1  VG= O, 

. 7 6 2 6 E + 0 3  N = O . 8 4 0 0 E + 15 V = O . 3 2 0 8 E + 0 1 V G = O . 

. 7 3 5 4 E + 0 3  N = O . 8 4 0 0 E + 15  V = 0 . 3 2 0 9 E + 0 1  VG =O , 

. 7 0 7 7 E + 0 3  N = O . 8 4 0 0 E + 1 5  V = 0 . 3 2 1 1 E + 0 1  V G= O.  

. 6 8 9 0 E + 0 3  N = O . 8 4 0 1 E + 15 V = 0 . 3 2 1 2 E + 0 1  V G= O.  

. 6 7 0 2 E + 0 3  N = O . 8 4 0 1 E + 15 V = 0 . 3 2 1 4 E + 0 1  V G = O . 

. 6 5 1 1 E + 0 3  N = O . 8 4 0 1 E + 15 V = 0 . 3 2 1 5 E + 0 1  V G = O . 

. 6 3 6 7 E + 0 3  N = O . 8 4 0 1 E + 1 5  V = 0 . 3 2 1 6 E + 0 1  V G = O . 

. 6 2 2 2 E + 0 3  N = O . 8 4 0 2 E + 1 5  V = 0 . 3 2 1 7 E + 0 1  V G = O . 

. 6 0 7 7 E + 0 3  N = O . 8 4 0 2 E + 1 5  V = 0 . 3 2 1 8 E + 0 1  V G = O . 

. 5 9 3 0 E + 0 3  N = O . 8 4 0 3 E + 15  V = 0 . 3 2 1 9 E + 0 1  V G = O .  

. 4 7 4 7 E + 0 3  N = O . 8 4 1 5 E + 15  V = 0 . 3 2 2 8 E + 0 1  V G = O . 

. 2 4 3 4 E + 0 3  N = O . 8 7 1 4 E + 15  V = 0 . 3 2 5 1 E + 0 1  V G = O . 

. 2 2 3 4 E + 0 3  N = O . 8 9 1 0 E + 15  V = 0 . 3 2 5 4 E + 0 1  V G = O . 

. 2 0 3 8 E + 0 3  N = O . 9 1 6 1 E + 15  V = 0 . 3 2 5 6 E + 0 1  V G = O . 

. 1 8 4 3 E + 0 3  N = O . 9 4 9 3 E + 15  V = 0 . 3 2 5 9 E + 0 1  VG=O 

. 1 2 7 8 E + 0 3  N = O . 1 1 3 3 E + 16  V = 0 . 3 2 6 9 E + 0 1  VG=O 

. 1 0 7 8 E + 0 3  N = O . 1 2 6 6 E + 1 6  V = 0 . 3 2 7 4 E + 0 1  V G = O . 

. 8 8 0 3 E + 0 2  N = 0 . 1 4 7 1 E + 1 6  V = 0 . 3 2 7 9 E + 0 1  V G = O . 

. 6 8 6 2 E + 0 2  N = O . 1 8 0 5 E + 16  V = 0 . 3 2 8 6 E + 0 1  V G = O . 

. 5 3 3 4 E + 0 2  N = O . 2 2 5 8 E + 1 6  V = 0 . 3 2 9 3 E + 0 1  V G = O . 

. 4 4 9 8 E + 0 2  N = O . 2 6 4 7 E + 16  V = 0 . 3 2 9 7 E + 0 1  V G = O . 

. 3 6 9 7 E + 0 2  N = O . 3 1 9 4 E + 1 6  V = 0 . 3 3 0 3 E + 0 1  V G = O . 

. 2 8 3 6 E + 0 2  N = O . 4 1 4 6 E + 16  V = O . 3 3 1 0 E + 0 1, V G = O . 

. 2 2 6 3 E + 0 2  N = O . 5 2 0 3 E + 16  V = 0 . 3 3 1 6 E + 0 1  V G = O .  

. 1 7 3 6 E + 0 2  N = O . 6 8 1 9 E + 1 6  V = 0 . 3 3 2 3 E + 0 1  VG=O 
1 3 5 2 E + 0 2  N = O . 8 8 3 1 E + 16  V = 0 . 3 3 3 0 E + 0 1  V G = O . 
1 0 0 7 E + 0 2  N = O . 1 2 0 2 E + 17  V = 0 . 3 3 3 8 E + 0 1  V G = O . 
7 0 5 7 E + 0 1 N=O . 1 7 5 1E+ 17 V=O . 3 3 4 8 E + 0 : 1  V G = O . 
4 5 . 2 9 E + 0  1 N=O . 2 8 2 3 E + 17 V = 0 . 3 3 6 0 E + 0 1  VG=O 
2 3 7 0 E + 0 1 N = O . 5 7 7 1 E + 17 V = 0 . 3 3 7 9 E + 0 1  V G = O .  
1 7 6 8 E + 0 1  N = O . 8 0 2 4 E + 17 V = 0 . 3 3 8 7 E + 0 1  V G = O . 
1 3 1 8 E + 0 1  N = O . 1 2 4 4 E + 1 8  V = 0 . 3 3 9 8 E + 0 1  V G = O . 
1 2 2 5 E + 0 1  N = O . 2 6 1 5 E + 18 V = O . 3 4 0 9 E + 0 1 V G = O . 
1 1 0 4 E + 0 1  N = O . 7 8 6 8 E + 1 8  V = O . 3 4 2 8 E + 0 1  VG=O 
1 1 1 7 E + 0 1 N = O . 2 2 4 8 E + 19 V = 0 . 3 4 4 6 E + 0 1  V G = O . 
1 2 7 9 E + 0 1 N = O . 5 5 7 8 E + 19 V=O . 3 4 . 6 1 E + 0 1 V G = O .  
1 5 1 5 E + 0 1  N = O . 1 2 0 7 E + 2 0  V = 0 . 3 4 7 4 E + 0 1  V G = O . 
1 7 2 0 E + 0 1 N = O . 2 3 4 3 E + 2 0  V = 0 . 3 4 8 6 E + 0 1  VG=O 
1 9 4 7 E + 0 1  N = O . 2 9 3 1 E + 2 0  V = 0 . 3 4 8 9 E + 0 1  V G = O . 
2 0 0 9 E + 0 1 N = O . 3 2 7 2 E + 2 0  V = 0 . 3 4 9 1 E + 0 1  V G = O . 
X= 0 . 4 2 7 3 3 3 E + 0 2  I =  4 4

UUU ^DO  K=
. 0 0 0 4 6 8  
. 0 0 0 4 6 8  
. 0 0 0 4 6 8  
. 0 0 0 4 6 8  
, 0 0 0 4 6 8  
. 0 0 0 4 6 8  
, 0 0 0 4 6 8  
, 0 0 0 4 6 8  
, 0 0 0 4 6 8  
, 0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 . 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  
0 0 0 4 6 8  R= 
0 0 0 4 6 8  R= 
0 0 0 4 6 8  R= 
0 0 0 4 6 8  R= 
0 0 0 4 6 8  R= 
0 0 0 4 6 8  R= 
0 0 0 4 6 8  R= 
0 0 0 4 6 8  R=- 
0 0 0 4 6 8  R= 
0 0 0 4 6 8  R= 
0 0 0 4 6 8  R=- 
0 0 0 4 6 8  R=- 
0 0 2 8 4 7  R=- 
0 1 8 0 1 7  R=- 

, 0 3 8 4 3 1  R=- 
, 0 5 7 0 9 3  R=- 
0 7 3 1 1 5  R=- 
0 8 6 8 1 2  R=- 
0 9 8 7 5 8  R=- 
1 0 2 6 7 2  R= 
1 0 4 6 6 2  R=-

- . 2 3 1 8 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 3 1 8 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 3 1 9 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 3 2 0 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + Q 4  
- . 2 3 2 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 3 2 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 3 2 5 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 3 2 5 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 3 2 5 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 3 2 5 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  

. 2 3 2 6 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- .  2 3 2 6 E + 1 2  UP=O . 4 5 4 6 E + 0 3 . ,  UN=O . 1 3 1 4 E + 0 4  
- . 2 3 2 6 E + 1 2  UP=O . 4 5 4 6 E + 0 3 . . UN=O . 1 3 1 4 E + 0 4  
- . 2 3 2 6 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  

. 2 3 2 6 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 3 2 6 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 3 2 6 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
• . 2 3 2 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 2 4 7 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 2 1 9 7 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  

- . 2 1 3 7 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
- . 2 0 6 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 1 7 2 9 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 1 5 4 7 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O , 1 3 1 4 E + 0 4 : 

- . 1 3 3 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 1 0 8 5 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 8 6 7 6 E + 1 1  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 7 4 0 2 E + 1 1  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 6 1 3 3 E + 1 1  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 4 7 2 4 E + 1 1  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 3 7 6 5 E + 1 1  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 2 8 7 3 E + 1 1 UP=O . 4 5 4 6 E - + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 2 2 1 8 E + 1 1 U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 1 6 3 0 E + 1 1  UP=O . 4 5 4 6 E + 0 3  UN=O . 1 3 . 1 4 E + 0 4  
. 1 1 1 9 E + 1 1  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 6 9 4 0 E + 1 0  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 3 3 9 5 E + 1 0  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 2 4 4 2 E + 1 0  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  
. 1 3 0 9 E + 1 1 U P = O . 3 7 2 2 E + 0 3  U N = O . 9 3 5 6 E + 0 3  
. 4 5 8 6 E + 1 1 U P = O . 2 5 4 8 E + 0 3  U N = O . 5 3 9 2 E + 0 3 .  
. 1 0 9 0 E + 1 2  U P = O . 1 5 7 4 E + 0 3  U N = O . 2 9 3 6 E + 0 3  
. 2 2 3 8 E + 1 2  U P = O .  1 .0 2 4 E + 0 3  UN=O . 1 7 8 1 E + 0 3  
. 4 1 0 0 E + 1 2  U P = O . 7 7 5 8 E + 0 2  U N = O . 1 3 0 5 E + 0 3  
. 6 9 1 1 E + 1 2  U P = O . 6 6 4 6 E + 0 2  U N = O . 1 0 9 9 E + 0 3  
. 1 1 0 I E + 1 3 U P = O . 6 1 1 0 E + 0 2  U N = O . 1 0 0 2 E + 0 3  
. 1 2 7 5 E + 1 3  U P = O . 5 9 9 1 E + 0 2  U N = O . 9 8 0 6 E + 0 2  
. 1 3 7 9 E + 1 3  U P = O . 5 9 3 8 E + 0 2  U N = O . 9 7 1 1 E + 0 2

1 Y = 0 . 0 0 0 0 E + 0 0  P = O . 4 0 5 7 E + 0 9  N = 0 . 8 4 0 3 E + 1 5  V = 0 . 7 9 2 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 4 5 3 5 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 Y = O . 1 0 0 0 E + 0 1 P = O . 4 1 5 2 E + 0 9  N = 0 . 8 4 0 3 E + 1 5  V = 0 . 7 9 1 5 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 4 6 4 1 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 Y = O . 2 0 0 0 E + 0 1 P = O . 4 4 5 0 E + 0 9  N = 0 . 8 4 0 3 E + 1 5  V = 0 . 7 9 0 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 4 9 7 3 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4  Y = O . 3 0 0 0 E + 0 1 P = O . 4 9 9 3 E + 0 9  N = 0 . 8 4 0 3 E + 1 5  V = 0 . 7 8 7 6 E + 0 0  V G = O . 0 0 0 4 6 8 ' R = O . 5 5 8 1 E + 1 5  U P = O , 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
5 Y = O . 4 0 0 0 E + 0 1 P = O . 5 8 6 9 E + . 0 9  N = 0 . 8 4 0 1 E + 1 5  V = 0 . 7 8 4 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 6 5 6 1 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
6 Y = O . 4 0 9 4 E + 0 1 P = 0 . 5 9 7 9 E + 0 9  N = 0 . 8 3 9 4 E + 1 5  V = 0 . 7 8 3 9 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 6 6 8 4 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
7 Y = O . 4 1 8 7 E + 0 1 P = 0 . 6 0 9 7 E + 0 9  N = 0 . 8 3 8 3 E + 1 5  V = 0 . 7 8 3 5 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 6 8 1 5 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
8  Y = O . 4 2 8 1 E + 0 1  P = 0 . 6 2 2 6 E + 0 9  N = 0 . 8 3 6 3 E + 1 5  V = 0 . 7 8 3 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 6 9 6 0 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
9  Y = O . 4 3 7 5 E + 0 1 P = 0 . 6 3 7 4 E + 0 9  N = 0 . 8 3 2 5 E + 1 5  V = 0 . 7 8 2 6 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 7 1 2 5 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4

10 Y = O . 4 4 3 7 E + 0 1 P = 0 . 6 4 9 1 E + 0 9  N = 0 . 8 2 8 1 E + 1 5  V = 0 . 7 8 2 2 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 7 2 5 6 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
11 Y = O . 4 5 0 0 E + 0 1 P = O . 6 6 3 0 E + 0 9  N = O . 8 2 1 5 E + 1 5  V = 0 . 7 8 1 8 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 7 4 1 1 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
12  Y = O . 4 5 4 2 E + 0 1 P = 0 . 6 7 4 1 E + 0 9  N = 0 . 8 1 5 1 E + 1 5  V = O . 7 8 1 4 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 7 5 3 6 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
13  Y = O . 4 5 8 3 E + 0 1 P = 0 . 6 8 7 2 E + 0 9  N = 0 . 8 0 6 7 E + 1 5  V = 0 . 7 8 1 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 7 6 8 3 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
1 4  Y = O . 4 6 2 5 E + 0 1 P = 0 . 7 0 3 1 E + 0 9  N = 0 . 7 9 5 7 E + 1 5  V = 0 . 7 8 0 4 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 7 8 6 0 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
15  Y = O . 4 6 5 6 E + 0 1 P = O . 7 1 7 4 E + 0 9  N = 0 . 7 8 5 1 E + 1 5  V = 0 . 7 8 0 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 8 0 2 0 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
1 6  Y = 0 . 4 6 8 7 E + 0 1  P = 0 . 7 3 4 3 E + 0 9  N = 0 . 7 7 2 3 E + 1 5  V = 0 . 7 7 9 4 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 8 2 0 9 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
17  Y = O . 4 7 1 9 E + 0 1 P = O . 7 5 4 6 E + 0 9  N = O . 7 5 6 8 E + 1 5  V = O . 7 7 8 7 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 8 4 3 6 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
18 Y = O . 4 7 5 0 E + 0 1 P = O . 7 7 9 3 E + 0 9  N = O . 7 3 8 0 E + 1 5  V = 0 . 7 7 7 9 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 8 7 1 2 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
19 Y = O . 5 0 0 0 E + 0 1 P = O . 1 2 4 5 E + 10 N = 0 . 4 9 1 9 E + 1 5  V = 0 . 7 6 6 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 3 9 2 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 0  Y = O . 5 5 0 0 E + 0 1 P = 0 . 1 4 7 8 E + 1 2  N = 0 . 1 0 1 3 E + 1 4  V = 0 . 6 4 2 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 6 2 5 E + 1 8  U P = O . 4 . 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
21  Y = O . 5 5 3 3 E + 0 1 P = 0 . 3 1 4 0 E + 1 2  N = 0 . 5 0 6 7 E + 1 3  V = 0 . 6 2 2 7 E + 0 0  V G = O . 0 0 0 4 6 8  R=O . 3 2 9 0 E + 18 U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 2  Y = O . 5 5 6 7 E + 0 1 P = 0 . 7 0 4 6 E + 1 2  N = 0 . 2 4 5 3 E + 1 3  V = 0 . 6 0 1 7 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 6 0 7 0 E + 1 8  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 3  Y = O . 5 6 0 0 E + 0 1 P = 0 . 1 6 7 1 E + 1 3  N = O . 1 1 5 7 E + 1 3  V = O . 5 7 9 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 7 5 7 3 E + 1 8  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 4  Y = O . 5 7 0 0 E + 0 1 P = 0 . 3 0 9 8 E + 1 4  N = 0 . 1 0 4 9 E + 1 2  V = 0 . 5 0 3 6 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 1 6 8 E + 1 8  U P = O . 4 5 4 6 E + . 0 3  U N = O . 1 3 1 4 E + 0 4
2 5  Y = O . 5 7 3 3 E + 0 1 P = 0 . 9 1 9 4 E + 1 4  N = 0 . 4 3 3 8 E + 1 1  V = 0 , 4 7 5 3 E + 0 0  V G = O , 0 0 0 4 6 8  R = 0 . 4 8 4 8 E + 1 7  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 6  Y = O . 5 7 6 7 E + 0 1 P = 0 . 2 9 0 0 E + 1 5  N = 0 . 1 7 0 0 E + 1 1  V = 0 . 4 4 5 5 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 9 0 1 E + 1 7  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 7  Y = O . 5 8 0 0 E + 0 1  P = O . 9 8 5 4 E + 1 5  N = 0 . 6 1 3 7 E + 1 0  V = 0 . 4 1 3 8 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 6 8 6 3 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 8  Y = O . 5 8 2 7 E + 0 1 P = O . 2 8 9 7 E + 16  N = 0 . 2 4 3 0 E + 1 0  V = 0 . 3 8 5 8 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 2 7 1 7 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 9  Y = O . 5 8 4 2 E + 0 1 P = 0 . 5 7 2 1 E + 1 6  N = 0 . 1 3 3 7 E + 1 0  V = 0 . 3 6 8 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 4 9 6 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 0  Y = O . 5 8 5 7 E + 0 1 P = 0 . 1 2 3 6 E + 1 7  N = 0 . 6 7 4 3 E + 0 9  V = 0 . 3 4 8 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 7 5 4 1 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
31  Y = O . 5 8 7 5 E + 0 1 P = 0 . 3 7 9 9 E + 1 7  N = 0 . 2 5 8 l E + 0 9  V = 0 . 3 1 9 4 E + 0 0  V G = O . 0 0 1 2 3 9  R = 0 . 8 9 2 2 E + 1 5  U P = O . 4 2 3 5 E + 0 3  U N = O . 1 1 5 8 E + 0 4
3 2  Y = O . 5 8 8 7 E + 0 1 P = 0 . 1 3 2 5 E + 1 8  N = 0 . 1 3 9 8 E + 0 9  V = 0 . 2 9 2 5 E + 0 0  V G = O . 0 1 2 2 3 7  R = 0 . 3 3 7 3 E + 1 6  U P = O . 2 8 9 1 E + 0 3  U N = O . 6 4 1 7 E + 0 3
3 3  Y = O . 5 9 0 0 E + 0 1 P = 0 . 3 8 3 0 E + 1 8  N = O . 1 3 9 0 E + 0 9  V = 0 . 2 7 2 7 E + 0 0  V G = O . 0 2 7 8 6 8  R = O . 8 6 3 2 E + 16 U P = O . 2 0 3 8 E + 0 3  U N = O . 4 0 3 3 E + 0 3



1 3 3

3 4  Y = O . 5 9 1 0 E + 0 1 P = O . 5 6 3 3 E + J 8  N = O . 1 7 9 6 E + 0 9  V = O . 2 6 5 4 E + 0 0  V G = O . 0 3 3 2 7 8  R = O . . 1 5 2 0 E + 1 7  U P = O . 1 7 8 8 E + 0 3  U N = O . 3 4 2 7 E + 0 3  .
3 5  Y = O . 5 9 2 0 E + 0 1 P = 0 . 6 5 6 8 E + 1 8  N = 0 . 2 4 0 9 E + 0 9  V = 0 . 2 6 2 5 E + 0 0  V G = O . 0 3 5 4 4 9  R = 0 . 2 3 0 7 E + 17  U P = O . 1 6 9 5 E + 0 3  U N = O . 3 2 1 1 E + 0 3

. 3 6  Y = O . 5 9 3 0 E + 0 1 P = O . 6 8 6 5 E + 1 8  N = O . 3 1 5 4 E + 0 9  V = 0 . 2 6 1 8 E + 0 0  V G = O . 0 3 6 2 3 5  R = 0 . 3 1 5 9 E + 1 7  U P = O . 1 6 6 3 E + 0 3  U N = O . 3 1 3 7 E + 0 3
3 7  Y = O . 5 9 4 0 E + 0 1 P = 0 . 6 3 4 5 E + 1 8  N = 0 . 4 0 8 9 E + 0 9  V = 0 . 2 6 3 4 E + 0 0  V G = O . 0 3 5 3 7 1  R = O . 3 8 9 8 E + 1 7 U P = O . 1 6 9 9 E + 0 3  U N = O . 3 2 1 8 E + 0 3
3 8  Y = O . 5 9 5 1 E + 0 1 P = 0 . 4 4 7 8 E + 1 8  N = O . 6 1 0 8 E + 0 9  V = O . 2 7 1 1 E + 0 0  V G = O . 0 3 2 6 4 9  R = O . 4 9 8 8 E + 1 7  U P = O . 1 8 1 6 E + 0 3  U N = O . 3 4 9 2 E + 0 3
3 9  Y = O . 5 9 5 5 E + 0 1 P = 0 . 2 7 5 2 E + 1 8  N = 0 . 6 9 8 6 E + 0 9  V = 0 . 2 7 8 7 E + 0 0  V G = O . 0 2 2 6 6 8  R = 0 . 3 2 0 9 E + 1 7  U P = O . 2 3 0 2 E + 0 3  U N = O . 4 7 1 4 E + 0 3
4 0  Y = 0 . 5 9 5 8 E + 0 1  P = 0 . 1 3 5 8 E + 1 8  N = O . 6 7 5 7 E + 0 9  V = 0 . 2 8 7 2 E + 0 0  V G = O . 0 0 3 0 0 9  R = O . 6 0 0 2 E + 1 6  U P = O . 3 7 0 9 E + 0 3  U N = O . 9 3 0 4 E + 0 3
4 1  Y = O . 5 9 6 2 E + 0 1 P = 0 . 1 0 3 5 E + 1 8  N = O . 8 8 1 7 E + 0 9  V = 0 . 2 9 4 1 E + 0 0  V G = O . 0 0 2 5 8 1  R = 0 . 6 8 7 7 E + 1 6  U P = O . 3 7 9 7 E + 0 3  U N = O . 9 6 5 9 E + 0 3
4 2  Y = O . 5 9 6 7 E + 0 1 P = 0 . 7 5 2 5 E + i 7  N = O . 1 2 0 5 E + 10  V = O . 3 0 2 1 E + 0 0  V G = O . 0 0 2 1 1 0  R = O . 7 7 7 4 E + 1 6  U P = O . 3 9 1 6 E + 0 3  U N = O . 1 0 1 6 E + 0 4
4 3  Y = O . 5 9 7 3 E + 0 1 P = 0 . 5 8 7 3 E + 1 7  N = O . 1 5 3 6 E + 1 0  V = O . 3 0 8 4 E + 0 0  V G = O . 0 0 1 7 7 5  R = 0 . 8 2 5 6 E + 1 6  U P = O . 4 0 2 1 E + 0 3  U N = O . 1 0 6 1 E + 0 4
4 4  Y = O ! 5 9 7 8 E + 0 1 P = O . 4 8 5 4 E + 1 7  N = O . 1 8 5 1 E + 1 0  V = 0 . 3 1 3 2 E + 0 0  V G = O . 0 0 1 5 3 2  R = 0 . 8 3 8 5 E + 1 6  U P = O . 4 1 1 0 E + 0 3  U N = O . 1 1 0 0 E + 0 4
4 5  Y = O . 5 9 8 4 E + 0 1 P = 0 . 4 1 9 3 E + 1 7  N = 0 . 2 1 3 4 E + 1 0  V = 0 . 3 1 6 9 E + 0 0  V G = O , 0 0 1 3 4 6  R = 0 . 8 2 2 4 E + 1 6  U P = O . 4 1 8 7 E + 0 3  U N = O . 1 1 3 6 E + 0 4

' 4 6  Y=O *. 5 9 8 9 E + 0 1 P = O . 3 7 7 4 E + 1 7  N = O . 2 3 6 3 E + 1 0  V = 0 . 3 1 9 5 E + 0 0  V G = O . 0 0 1 2 0 0  R = 0 . 7 8 2 3 E + 1 6  U P = O . 4 2 5 3 E + 0 3  UN=O . 1 1 6 7 E + . 0 4
4 7  Y = O . 5 9 9 5 E + 0 1  P = O . 3 5 3 7 E + 17  N = O .. 2 5 1 4 E + 10 V = O . 3 2 1 2 E + 0 0  V G = O . 0 0 1 0 8 4  R = O . 7 2 2 8 E + 1 6  U P = O . 4 3 0 9 E + 0 3  U N = O . 1 1 9 4 E + 0 4
4 8  Y = O . 6 0 0 0 E + 0 1.  P = O . 3 4 5 4 E + 17  N = 0 . 2 5 6 5 E + 1 0  V = 0 . 3 2 1 7 E + 0 0  V G = O . 0 0 0 9 8 8  R = O . 6 4 8 2 E + 1 6  U P = O . 4 3 5 6 E + 0 3  U N = O . 1 2 1 7 E + 0 4

I 3 V =  0 . 0 0 0 0 0 0 E + 0 0  X= 0 . 6 2 0 0 0 0 E + 0 2  I =  6 9

1 Y = Q . 0 0 0 0 E + 0 0  P = O . 5 3 T 7 E + 1 6  N = 0 . 6 1 5 7 E + 1 6  V = O . 3 6 5 2 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 3 1 9 0 E + 2 2  U P = O . 4 4 6 0 E + 0 3  U N = O . 1 2 4 4 E + 0 4 :
2  Y = O ! 1 0 0 0 E + 0 1 P = O . 5 3 6 3 E + 16  N = 0 . 6 2 0 3 E + 1 6  V = 0 . 3 6 5 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 2 1 7 E + 2 2  U P = O . 4 4 6 0 E + 0 3  U N = O . 1 2 4 4 E + 0 4
3  Y = O . 2 0 0 0 E + 0 1  P = O . 5 5 0 3 E + 1 6  N = O , 6 3 4 3 E + 1 6  V = O . 3 6 4 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 3 2 9 5 E + 2 2  U P = O . 4 4 5 8 E + 0 3  U N = O . 1 2 4 2 E + 0 4
4 Y = O . 3 0 0 0 E + 0 1 P = O . 5 7 3 6 E + 1 6  N = 0 . 6 5 7 6 E + 1 6  V=O . 3 6 3 2 E + 0 0  VG=O . 0 0 , 0 4 6 8  R = 0 . 3 4 2 6 E + 2 2  U P = O . 4 4 5 5 E + 0 3  U N = O . 1 2 4 0 E + 0 4
5 Y = O . 4 0 0 0 E + 0 1 P = O . 6 0 6 1 E + 16  N = 0 . 6 9 0 1 E + 1 6  V = 0 . 3 6 1 8 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 3 6 0 9 E + 2 2  U P = O . 4 4 5 0 E + 0 3  U N = O . 1 2 3 7 E + 0 4
6  Y = O ! 4 0 9 4 E + 0 1 P = 0 . 6 0 9 6 E + 1 6  N = O . 6 9 3 6 E + 1 6  V = 0 . 3 6 1 6 E + 0 0  V G = 0 . 0 0 0 4 6 8  R = 0 . 3 6 2 9 E + 2 2  U P = O . 4 4 5 0 E + 0 3  U N = O . 1 2 3 6 E + 0 4
7  y = 0 . 4 1 8 7 E + 0 1 P = O . 6 1 3 2 E + 1 6  N = O . 6 9 7 2 E + 1 6  V = 0 . 3 6 1 5 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 6 4 9 E + 2 2  U P = O . 4 4 4 9 E + 0 3  U N = O . 1 2 3 6 E + 0 4

: :8  Y=O 4 2 8 1 E + 0 1 P = O : 6 1 6 9 E + 1 6  N = O ; 7 0 0 9 E + 1 6  V = O . 3 6 1 3 E + 0 0  V G = O . 0 . 0 0 4 6 8  R = Q . 3 6 6 9 E + 2 2  U P = O . 4 4 4 9 E + 0 3  U N = O . 1 2 3 6 E + 0 4
9  Y = 0 . 4 3 7 5 E + 0 1  P = 0 . 6 2 0 6 E + 1 6  N = O . 7 0 4 7 E + 1 6  V = O . 3 6 1 2 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 , 3 6 9 0 E + 2 2  U P = O . 4 4 4 8 E + 0 3  U N = O . 1 2 3 5 E + 0 4

10 Y = O . 4 4 3 7 E + 0 1 P = O . 6 2 3 2 E + 1 6  N = O . 7 0 7 2 E + 1 6  V = 0 . 3 6 1 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 3 7 0 5 E + 2 2  U P = O . 4 4 4 8 E + 0 3  U N = O . 1 2 3 5 E + 0 4
11 y = 0 . 4 5 0 0 E + 0 1 P = O . 6 2 5 8 E + 1 6  N = 0 . 7 0 9 8 E + 1 6  V = 0 . 3 6 1 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 3 7 1 9 E + 2 2  U P = 0 . , 4 4 4 8 E + 0 3  U N = O . 1 2 3 5 E + 0 4
1 2  Y = O . 4 5 4 2 E + 0 1 P = O . 6 2 7 5 E + 1 6  N = 0 . 7 1 1 5 E + 1 6  V = 0 \ 3 6 0 9 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 7 2 9 E + 2 2  U P=? 0. 4 4 4 7 E + 0 3  U N = O . 1 2 3 5 E + 0 4
13 Y = O . 4 5 8 3 E + 0 1 P = O . 6 2 9 2 E + 1 6  N = O . 7 1 3 3 E + 1 6  V = 0 . 3 6 0 8 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 7 3 9 E + 2 2  U P = O . 4 4 4 7 E + 0 3  U N = O . 1 2 3 4 E + 0 4
14  Y = O . 4 6 2 5 E + 0 1 P = 0 . 6 3 1 0 E + 1 6  N = 0 . 7 1 5 0 E + 1 6  V = 0 . 3 6 0 7 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 7 4 9 E + 2 2  U P = O . 4 4 4 7 E + 0 3  U N = O . 1 2 3 4 E + 0 4
1 5  Y = O ! 4 6 5 6 E + 0 1 P = 0 . 6 3 2 3 E + 1 6  N = 0 . 7 1 6 4 E + 1 6  V = 0 . 3 6 0 7 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 7 5 6 E + 2 2  U P = O . 4 4 4 7 E + 0 3  U N = O . 1 2 3 4 E + 0 4 :
1 6  Y = O ! 4 6 8 7 E + 0 1 P = 0 . 6 3 3 7 E + 1 6  N = 0 . 7 1 7 7 E + 1 6  V = 0 . 3 6 0 6 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 7 6 4 E + 2 2  U P = O ' . 4 4 4 7 E + 0 3  U N = O . 1 2 3 4 E + 0 4
17  Y = O . 4 7 1 9 E + 0 1 P = 0 . 6 3 5 0 E + 1 6  N = O . 7 1 9  T E + 1 6  V = O . 3 6 0 6 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 3 7 7 I E + 2 2  U P = O . 4 4 4 6 E + 0 3  U N = O . 1 2 3 4 E + 0 4
18  Y = O ! 4 7 5 0 E + 0 1 P = 0 . 6 3 6 4 E + 1 6  N = O . 7 2 0 4 E + 16  V = O ,. 3 6 0 5 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 7 7 9 E + 2 2  U P = O . 4 4 4 6 E + 0 3  U N = O . 1 2 3 4 E + 0 4
19 Y = O . 5 0 0 0 E + 0 1  P = O . 6 4 7 6 E + 1 6  N = 0 . 7 3 1 6 E + 1 6  V = O . 3 6 0 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 3 8 4 2 E + 2 2  U P = O . 4 4 4 5 E + 0 3  U N = O . 1 2 3 2 E + 0 4
2 0  Y=O * 5 5 0 0 E + 0 1 P = O , 6 7 1 5 E + 1 6  N = O . 7 5 5 5 E + 1 6  V = O . 3 5 9 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 3 9 7 6 E + 2 2  U P = O . 4 4 4 2 E + 0 3  U N = O . 1 2 3 0 E + 0 4
2 1  Y = O . 5 5 3 3 E + 0 1 P = O . 6 7 3 3 E + 1 6  N = O . 7 5 7 1 E + 1 6  V = 0 . 3 5 9 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 9 8 5 E + 2 2  U P = O . 4 4 4 1 E + 0 3  U N = O . 1 2 3 0 E + 0 4
2 2  Y=O 5 5 6 7 E + 0 1 P = O . 6 7 5 1 E + 1 6  N = 0 . 7 5 8 5 E + 1 6  V = 0 . 3 5 9 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 3 9 9 5 E + 2 2  U P = O . 4 4 4 1 E + 0 3  U N = O . 1 2 3 0 E + 0 4
2 3  Y = O . 5 6 0 0 E + 0 T P = 0 . 6 7 7 3 E + 1 6  N = O . 7 5 9 7 E + 1 6  V = 0 . 3 5 8 9 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 4 0 0 4 E + 2 2  U P = O . 4 4 4 1 E + 0 3 . U N = O . 1 2 3 0 E + 0 4
2 4  Y=O 5 7 0 0 E + 0 1 P = O . 6 8 8 0 E + 1 6  N = O . 7 5 8 6 E + 1 6  V = O . 3 5 8 5 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 4 0 3 5 E + 2 2  U P = O . 4 4 4 0 E + 0 3  U N = O . 1 2 2 9 E + 0 4
2 5  Y = O . 5 7 3 3 E + 0 1 P = 0 . 7 0 3 8 E + 1 6  N = 0 . 7 4 5 2 E + 1 6  V = 0 . 3 5 7 9 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 4 0 4 8 E + 2 2  U P = O . 4 4 4 0 E + 0 3  U N = O . 1 2 2 9 E + 0 4
2 6  Y = O . 5 7 6 7 E + 0 1 P = O . 7 4 0 5 E + 1 6  N = O . 7 1 1 8 E + 1 6  V = O . 3 5 6 6 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 4 0 5 9 E + 2 2  U P = O . 4 4 4 0 E + 0 3  U N = O . 1 2 2 9 E + 0 4
2 7  Y=O * 5 8 0 0 E + 0 1 P = O . 8 3 8 9 E + 1 6  N = O . 6 3 1 8 E + 1 6  V = O . 3 5 3 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 4 0 3 0 E + 2 2  U P = O . 4 4 4 0 E + 0 3  U N = O . 1 2 2 8 E + 0 4
2 8  Y = O ! 5 8 2 7 E + 0 1 P = O . 1 0 6 8 E + 1 7  N = 0 . 4 9 9 0 E + 1 6  V = 0 . 3 4 7 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 8 0 3 E + 2 2  UP=O . 4 4 3 9 E + 0 3  U N = O . 1 2 2 8 E + 0 4 .
2 9  Y = O . 5 8 4 2 E + 0 1 P = O . 1 3 8 6 E + 1 7  N = O . - 3 8 6 1 E + 16 V = O . 3 4 0 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 3 7 7 E + 2 2  U P = O . 4 4 3 9 E + 0 3  U N = O . 1 2 2 8 E + 0 4
3 0  Y = O . 5 8 5 7 E + 0 1 P = O . 2 0 8 7 E + 17 N = O . 2 5 7 7 E + 1 6  V = 0 . 3 2 9 7 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 2 5 6 6 E + 2 2  U P = O . 4 4 3 9 E + 0 3  U N = O . 1 2 2 8 E + 0 4
3 1  Y = O . 5 8 7 5 E + 0 1  P = O . 4 6 8 4 E + 17 N = O . 1 1 9 7 E + 1 6  V = 0 . 3 0 9 1 E + 0 0  V G = 0 . 0 0 1 2 3 9  R = O . 4 0 3 5 E + 2 2  U P = O . 4 1 3 9 E + 0 3  U N = O . 1 0 9 0 E + 0 4
3 2  Y = O ! 5 8 8 7 E + 0 1 P = 0 . 1 4 2 1 E + 1 8  N = O . 6 1 7 3 E + 15 V = 0 . 2 8 5 8 E + 0 0  V G = O . 0 1 2 2 3 7  R = O . 1 4 8 3 E + 2 3  U P = Q . 2 8 3 6 E + 0 3  U N = O . 6 1 5 4 E + 0 3
3 3  Y=O 5 9 0 0 E + 0 1  P = O . 3 8 8 4 E + 1 8  N = O , 4 4 0 6 E + 1 5  V = 0 . 2 6 7 5 E + 0 0  V G = O . 0 2 7 8 6 8  R = 0 . 2 7 3 4 E + 2 3  U P = O . 2 0 0 1 E + 0 3  U N = O . 3 8 9 2 E + 0 3
3 4  Y = O . 5 9 1 O E + 0 1  P = O . 5 6 4 6 E + 18 N = 0 . 4 0 8 5 E + 1 5  V = O . 2 6 0 5 E + 0 0  V G = O . 0 3 3 2 7 8  R = O . 3 4 5 5 E + 2 3  U P = O . 1 7 5 6 E + 0 3  U N = O . 3 3 T 0 E + 0 3
3 5  Y = O . 5 9 2 0 E + 0 1  P = 0 . 6 5 4 0 E + 1 8  N = 0 . 4 2 4 8 E + 1 5  V = 0 . 2 5 7 8 E + 0 0  V G = O . 0 3 5 4 4 9  R = 0 . 4 0 6 6 E + 2 3  U P = O . 1 6 6 4 E + 0 3  U N = O . 3 0 9 9 E + 0 3
3 6  Y=O 5 9 3 O E+ 0 1 P = O . 6 6 6 2 E + 18 N = O . 4 7 4 9 E + 15  V = 0 . 2 5 7 7 E + 0 0  V G = 0 . 0 3 6 2 3 5  R = O . 4 7 5 2 E + 2 3  U P = O . 1 6 3 1 E + 0 3  U N = O . 3 0 2 4 E + 0 3 ,
3 7  Y = O . 5 9 4 0 E + 0 1 P = O . 5 3 0 8 E + 18 N = O . 6 2 6 0 E + 1 5  V = 0 . 2 6 3 2 E + 0 0  V G = O . 0 3 5 3 7 1  R = O . 5 9 6 1 E + 2 3  U P f 0 . 1 6 6 4 E + 0 3  U N = O . 3 0 9 7 E + 0 3
3 8  Y=O 5 9 5 1 E + 0 1  P = O . 1 5 6 1 E + 18  N = O . 2 0 0 3 E + 1 6  V = 0 . 2 9 3 6 E + 0 0  V G = O . 0 3 2 6 4 9  R = O . 1 6 1 5 E + 2 4  U P = O . 1 7 7 8 E + 0 3  U N = O . 3 . 3 5 3 E + 0 3
3 9  Y=O . 5 9 5 5 E + 0 1 ..P=O . 4 4 9 3 E + 17 N=O . 4 7 5 7 E + 1 6  V=O . 3 2 0 9 E + 0 0  V G = 0 . 0 2 2 6 6 8  R=O . . 1 9 7 6 E + 2 4  UP=O . 2 2 5 0 E + 0 3  UN=O . 4 5 0 2 E + 0 3
4 0  Y=O . 5 9 5 8 E + 0 . 1  P=O . 8 2 3 3 E + 1 6  N = 0 . 1 1 1 3 E + 1 7  V=O . 3 5 . 3 9 E + 0 0  ..VG=O , 0 0 0 6 7 3  R=O . 7 1 7 2 E + 2 2  UP=O . 4 3 8 1 E + 0 3  UN=O . 1 1 9 3 E + 0 4
4 1  Y = O . 5 9 6 2 E + . 0 1 P = O . 3 0 0 2 E + 1 6  N = O . 5 2 1 9 E + 1 7  V = O . 3 8 7 1 E + 0 0  V G = O . 0 1 4 5 8 5  R = Q . 7 9 8 9 E + 2 3  U P = O . 2 6 7 9 E + 0 3  U N = O . 5 6 6 9 E + 0 3
4 2  Y=O 5 9 6 7 E + 0 1 P = O . 8 5 2 7 E + 15  N = 0 . 4 4 5 7 E + 1 8  V = 0 . 4 3 1 2 E + 0 0  V G = Q . 0 3 7 5 . 7 9  R = O . 9 1 9 3 E + 2 3  U P = O . 1 5 7 5 E + 0 3 U N = O . 2 8 9 8 E + 0 3
4 3  Y = O . 5 9 7 3 E + 0 1 P = O . 3 9 5 7 E + 15  N = 0 . 2 0 1 8 E + 1 9  V = O . 4 6 0 8 E + 0 0  V G = O . 0 5 6 8 5 7  R = 0 . 1 2 6 6 E + 2 4  U P = O . 1 0 1 0 E + 0 3  ,U N = O . 1 7 3 5 E + 0 3
4 4  Y = O . 5 9 7 8 E + 0 1 P = 0 . 2 7 0 3 E + 1 5  N = O . 5 5 0 8 E + 19 V = O . 4 7 8 7 E + 0 0  V G = O . 0 7 3 0 3 8  R = 0 . 2 1 4 2 E + 2 4  U P s O . 7 6 2 5 E + 0 2  U N = O . 1 2 6 7 E + 0 3
4 5  Y = O . 5 9 8 4 E + 0 1 P = O . 2 0 9 6 E + 1 5  N = 0 . 1 2 0 5 E + 2 0  V = 0 . 4 9 2 2 E + 0 0  V G = O . 0 8 6 7 8 4  R = 0 . 3 5 8 8 E + 2 4  U P = O . 6 5 1 6 E + 0 2  U N = O . 1 0 . 6 4 E + 0 3
4 6  Y = O • 5 9 . 8 9 E + 0 1 P = O . 1 7 0 7 E + 15  N = O . 2 3 4 2 E + 2 0  V = O . 5 0 3 4 E + 0 0  V G = O . 0 9 8 7 4 6  R = O . 5 7 1 9 E + 2 4  U P = O . 5 9 7 5 E + 0 2  U N = O . 9 6 6 0 E + 0 2
4 7  Y = Q . 5 9 9 S E + 0 1  P = 0 . 1 5 8 5 E + 1 5  N = 0 . 2 9 3 0 E + 2 0  V = 0 . 5 0 7 3 E + 0 0  V G = O . 1 0 2 6 6 4  R = O . 6 6 2 0 E + 2 4  U P = O . 5 8 5 2 E + 0 2  U N = O . 9 4 3 7 E + 0 2
4 8  Y = O . 6 0 0 OE T O 1 P = 0 . 1 5 2 9 E + 1 5  N = O . 3 2 7 9 E + 2 0  V = 0 . 5 0 9 2 E + 0 0  V G = O . 1 0 4 6 5 6  R = 0 . 7 1 4 3 E + 2 4  U P = O . 5 7 9 7 E + 0 2  U N = O . 9 3 3 7 E + 0 2

1 I V=  O.OOOOOOE+OO Y= 0 . 0 0 . 0 0 0 0 E + 0 0  J =  1

1 X = Q . 0 0 0 0 E + 0 0  P = 0 4 9 1 8 E + 0 3  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 3 4 4 7 E + 0 1  V G = O , 0 0 0 4 6 8  R = - . 2 3 2 8 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2  X = O , 9 7 5 0 E + 0 0  P = O . 5 1 4 1 E + 0 3  N = O . 8 4 0 0 E + 1 5  V = O . 3 4 3 8 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 8 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . . 1 3 1 4 E + 0 4
3 X = O . 1 9 5 0 E + 0 1 P = O . 5 6 7 9 E + 0 3  . .N=O. 8 4 0 0 E + 1 5  V = 0 . 3 4 1 6 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 7 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 e + 0 4
4  X = O . 2 9 2 5 E + 0 1  P = 0 . 6 5 0 6 E + 0 3  N = O . 8 4 0 0 E + 15 V = O , 3 3 8 5 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 2 6 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
5 X = O . 3 9 0 0 E + 0 1 P = O . 7 7 7 8 E + 0 3  N = O . 8 4 0 0 E + 1 5  V = 0 . 3 3 5 1 E + 0 1  V G = O . 0 0 0 . 4 6 8  R = - . 2 3 2 5 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
6  r X = 0 . 4 1 0 0 E + 0 1  P = O . 8 1 4 1 E + 0 3  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 3 3 4 4 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
7 X = O . 6 5 5 0 E + 0 1 P = O . 1 1 7 1 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = O . 3 2 5 . 7 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 2 0 E + 1 2  U P = O . 4 5 4 6 E + Q 3  U N = O . 1 3 1 4 E + 0 4
8  X = O . 9 0 0 0 E + 0 T P = 0 . 1 4 1 3 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 3 1 6 2 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 8 E + 1 2  U P = O , 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
9  X = O . 9 0 2 4 E + 0 1 P = O . 1 4 1 8 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 3 1 6 1 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 8 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4

10 X = 0 . 9 0 3 5 E + 0 1  P = O . 1 4 2 0 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = O . 3 1 6 0 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 8 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
’ 11 X = O . 9 0 4 6 E + 0 1 P = O . 1 4 2 2 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 3 1 6 0 E + 0 1  V G = O . 0 0 0 4 6 8  R * - . 2 3 1 8 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4

1 2  X = 0 . 9 0 4 8 E + 0 r  P = 0 . 1 4 2 3 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = O . 3 1 6 0 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 1 8 E + 1 2  U P = O . 4 5 4 6 . E + 0 3  U N = O . 1 3 1 4 E + 0 4
13  X = O . 9 0 5 0 E + 0 1 P = O . 1 4 2 3 E + 0 4  N f O  , 8 4 0 0 E + 1 5  V = 0 . 3 1 6 0 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 8 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
14  X = O . 9 0 7 0 E + 0 1 P = O . . 1 4 2 7 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = 0 . 3 1 5 9 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 8 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
15  X=O . 9 0 9 2 E + 0 1 P = 0 . 1 4 3 2 E + 0 4  N=O . 8 4 0 0 E + 15  V=O . 3 1 5 8 E + 0  1 VG=O . 0 0 6 4 6 8  R = -  , 2 3 1 7 E + 1 2  UP=O . 4 5 4 6 E . + 0 3  UN=O . 1.3'1 4 E + 0 4
16  X = O . 9 2 0 8 E + 0 1 P = O . 1 4 5 7 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 3 1 5 3 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 l , 7 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
17  X=O 1 2 6 0 E + 0 2  P = 0 . 1 6 5 7 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 9 7 9 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 5 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
18  X = 0 . 1 6 0 0 E + 0 2  P = 0 . 1 7 5 9 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 8 1 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . . 2 3 1 4 E + 1 2  UP =O.. 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
19 X = O . 1 6 1 7 E + 0 2  P = O . 1 7 6 7 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 7 0 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 4 E + 1 2  U P = O . 4 5 4 6 E + . 0 3  U N = O . 1 3 1 4 E + 0 4
2 0  X = O ! 1 6 2 5 E + 0 2  P = O . 1 7 7 0 E + 0 4  N = O . 8 4 0 0 E + 15  V = 0 . 2 7 6 5 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 4 E + T 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 1  X=O 1 6 3 2 E + 0 2  P = O . 1 7 7 3 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = 0 . 2 7 6 1 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 2  X=O 1 6 4 0 E + 0 2  P = O . 1 7 7 6 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = 0 . 2 7 5 6 E + 0 l  V G = 0 . 0 0 0 4 6 8  R = - . 2 3 1 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 3  X = 0 . 1 6 4 7 E + 0 2  P = 0 . 1 7 7 9 E + 0 4  N = . 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 5 . 1 E + 0 1  V G = O .  0 0 0 4 6 8  R = - . 2 3 1 4 E + 1 2  U ? = 0 . 4 5 4 6 E + 0 3  UN=O . 1 3 1 4 E + 0 4
2 4  X = O . 1 6 5 0 E + 0 2  P = O , 1 7 8 0 E + 0 4  N = O . 8 4 0 0 E + 15  V = O . 2 7 4 9 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 1 4 E + 1 2  UP^sO . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 5  X = O . 1 6 5 4 E + 0 2  P = 0 . 1 7 8 2 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 4 6 E + 0 I V G = O . 0 0 0 4 6 8  R = - . 2 3 1 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 6  X = 0 . 1 6 5 8 E + 0 2  P = O . 1 7 8 4 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = Q . 2 7 4 4 E + 0 I V G = O . 0 0 0 4 6 8  R = - . 2 3 1 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 7  X = O . 1 6 6 2 E + 0 2  P = 0 . 1 7 8 5 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = O . 2 7 4 T E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 1 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O , 1 3 1 4 E + 0 4
2 8  X = O . 1 6 6 5 E + 0 2  P = 0 . 1 7 8 7 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 3 9 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . . 1 3 1 4 E + 0 4



1 3 4

2 9  X = O . 1 6 6 9 E + 0 2  P = O . 1 7 8 8 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 3 7 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  UN=O . 1 3 1 4 E + 0 4 ..
3 0  X = O . 1 6 7 3 E + 0 2  P = 0 . 1 7 9 0 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = O . 2 7 3 4 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 1 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 1  X = O . 1 6 7 6 E + 0 2  P = 0 . 1 7 9 1 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 3 2 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 2  X = O . 1 7 0 6 E + 0 2  P = 0 . 1 8 0 3 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 1 2 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 3  X = O . 1 7 3 5 E + 0 2  P = 0 . 1 8 1 6 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 6 9 2 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  UN=O 1 3 1 4 E + 0 4
3 4  X = O . 1 7 5 8 E + 0 2  P = O . 1 8 2 9 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 6 7 7 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 5  X = O . 1 7 8 0 E + 0 2  P = O . 1 8 4 7 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 6 6 1 E + 0 1  V G = 0 . 0 0 0 4 6 8  R = - . 2 3 1 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 6  X = O . 2 1 7 0 E + 0 2  P = O . 1 8 7 9 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 3 5 4 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 7  X = O . 2 5 8 0 E + 0 2  P = O . 1 8 9 7 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 0 2 7 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  UN=O 1 3 1 4 E + 0 4
3 8  X = O . 2 9 9 0 E + 0 2  P = O . 1 9 0 9 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 1 7 0 9 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 9  X = O . 3 0 1 0 E + 0 2  P = 0 . 1 9 1 2 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 1 6 9 4 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4 0  X = O . 3 2 7 0 E + 0 2  P = O . 1 9 2 7 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 1 4 9 8 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 2 E + 12  U P = O . 4 5 4 6 E + 0 3  U N = O ! 1 3 1 4 E + 0 4 .
4 1  X = O . 3 5 3 0 E + 0 2  P = O . 1 9 4 9 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 1 3 0 7 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 1 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4 2  X = O . 3 7 9 0 E + 0 2  P = 0 . 3 2 6 8 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 1 1 2 1 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 2 9 7 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4 3  X = O . 3 8 1 0 E + 0 2  P = 0 . 4 1 9 8 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 1 1 0 7 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 2 8 7 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4 4  X = O . 4 2 7 3 E + 0 2  P = 0 . 4 0 5 7 E + 0 9  N = 0 . 8 4 0 3 E + 1 5  V = O . 7 9 2 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 4 5 3 5 E + 1 5  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4 5  X = O . 4 7 3 7 E + 0 2  P = 0 . 2 3 2 2 E + 1 4  N = 0 . 8 6 7 9 E + 1 5  V = 0 . 5 0 7 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 2 5 2 9 E + 2 0  U P = O . 4 5 4 3 E + 0 3  U N = O . 1 3 1 2 E + 0 4
4 6  X = O . 5 2 0 0 E + 0 2  P = 0 . 1 2 8 9 E + 1 6  N = 0 . 2 1 3 1 E + 1 6  V = 0 . 4 0 2 5 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 8 9 8 3 E + 2 1  U P = O . 4 5 1 8 E + 0 3  U N = O . 1 2 9 1 E + 0 4
4 7  X = O . 5 2 9 1 E + 0 2  P = 0 . 1 8 7 1 E + 1 6  N = 0 . 2 7 1 3 E + 1 6  V = 0 . 3 9 2 8 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 3 9 E + 2 2  U P = O . 4 5 0 9 E + 0 3  UN=O 1 2 8 3 E + 0 4
4 8  X = O . 5 2 9 1 E + 0 2  P = 0 . 1 8 7 5 E + 1 6  N = 0 . 2 7 1 7 E + 1 6  V = 0 . 3 9 2 7 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 4 0 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
4 9  X = O . 5 2 9 2 E + 0 2  P = O . 1 8 7 8 E + 16  N = 0 . 2 7 2 0 E + 1 6  V = 0 . 3 9 2 7 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 4 2 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
5 0  X = O . 5 2 9 3 E + 0 2  P = 0 . 1 8 8 2 E + 1 6  N = 0 . 2 7 2 4 E + 1 6  V = 0 . 3 9 2 6 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 1 2 4 5 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
51  X = O . 5 2 9 3 E + 0 2  P = 0 . 1 8 8 4 E + 1 6  N = 0 . 2 7 2 6 E + 1 6  V = 0 . 3 9 2 6 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 4 6 E + 2 2  U P = O . 4 5 0 9 E + 0 3 U N = O . 1 2 8 3 E + 0 4
5 2  X = O . 5 2 9 4 E + 0 2  P = 0 . 1 8 8 9 E + 1 6  N = 0 . 2 7 3 1 E + 1 6  V = 0 . 3 9 2 6 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 4 9 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
5 3  X = O . 5 2 9 4 E + 0 2  P = 0 . 1 8 9 3 E + 1 6  N = 0 . 2 7 3 5 E + 1 6  V = 0 . 3 9 2 5 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 5 l E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
5 4  X = O . 5 2 9 5 E + 0 2  P = 0 . 1 8 9 6 E + 1 6  N = 0 . 2 7 3 7 E + 1 6  V = O . 3 9 2 5 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 5 2 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
5 5  X = O . 5 2 9 5 E + 0 2  P = 0 . 1 8 9 8 E + 1 6  N = 0 . 2 7 4 0 E + 1 6  V = O . 3 9 2 4 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 5 4 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
5 6  X = O . 5 2 9 5 E + 0 2  P = 0 . 1 9 0 0 E + 1 6  N = 0 . 2 7 4 2 E + 1 6  V = 0 . 3 9 2 4 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 5 5 E + 2 2  U P = O . 4 5 0 9 E + 0 3 U N = O . 1 2 8 3 E + 0 4
5 7  X = O . 5 2 9 6 E + 0 2  P = 0 . 1 9 0 3 E + 1 6  N = 0 . 2 7 4 5 E + 1 6  V = 0 . 3 9 2 4 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 5 7 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4

. 5 8  X = O . 5 2 9 6 E + 0 2  P = 0 . 1 9 0 5 E + 1 6  N = 0 . 2 7 4 7 E + 1 6  V = 0 . 3 9 2 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = O ; 1 2 5 8 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
5 9  X = O . 5 2 9 7 E + 0 2  P = 0 . 1 9 0 8 E + 1 6  N = 0 . 2 7 4 9 E + 1 6  V = 0 . 3 9 2 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 5 9 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
6 0  X = O . 5 2 9 7 E + 0 2  P = 0 . 1 9 0 9 E + 1 6  N = 0 . 2 7 5 1 E + 1 6  V = 0 . 3 9 2 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 6 0 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
6 1  X = O . 5 2 9 7 E + 0 2  P = O . 1 9 1 . 0 E + 1 6  N = 0 . 2 7 5 2 E + 1 6  V = 0 . 3 9 2 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 6 1 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
6 2  X = O . 5 2 9 9 E + 0 2  P = O . 1 9 - 2 3 E + 16  N = 0 . 2 7 6 5 E + 1 6  V = O . 3 9 2 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 2 6 9 E + 2 2  U P = O . 4 5 0 9 E + 0 3  U N = O . 1 2 8 3 E + 0 4
6 3  X = O . 5 3 2 0 E + 0 2  P = 0 . 2 0 5 9 E + 1 6  N = 0 . 2 9 0 1 E + 1 6  V = 0 . 3 9 0 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 1 3 4 7 E + 2 2  U P = O . 4 5 0 6 E + 0 3  U N = O . 1 2 8 1 E + 0 4
6 4  X = O . 5 3 5 0 E + 0 2  P = 0 . 2 2 5 3 E + 1 6  N = 0 . 3 0 9 3 E + 1 6  V = 0 . 3 8 7 9 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 4 5 8 E + 2 2  U P = O . 4 5 0 4 E + 0 3  U N = O . 1 2 7 9 E + 0 4
6 5  X = O . 5 7 9 0 E + 0 2  P = 0 . 4 5 5 4 E + 1 6  N = 0 . 5 3 9 4 E + 1 6  V = 0 . 3 6 9 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 2 7 6 1 E + 2 2  U P = O . 4 4 7 1 E + 0 3  U N = O . 1 2 5 3 E + 0 4
6 6  X = 0 . 5 8 1 0 E + 0 2  P = 0 . 4 6 2 6 E + 1 6  N = 0 . 5 4 6 6 E + 1 6  V = 0 . 3 6 8 9 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 2 8 0 2 E + 2 2  U P = O . 4 4 7 0 E + 0 3  U N = O . 1 2 5 2 E + 0 4
6.7 X = O . 5 9 4 0 E + 0 2  P = 0 . 5 0 0 9 E + 1 6  N = 0 . 5 8 4 9 E + 1 6  V = 0 . 3 6 6 8 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 0 l 7 E + 2 2  U P = O . 4 4 6 4 E + 0 3  U N = O . 1 2 4 8 E + 0 4
6 8  X = O . 6 0 7 0 E + 0 2  P = O . 5 2 4 0 E + 16  N = 0 . 6 0 8 0 E + 1 6  V = 0 . 3 6 5 6 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 1 4 7 E + 2 2  U P = O . 4 4 6 1 E + 0 3  U N = O . 1 2 4 5 E + 0 4
6 9  X = O . 6 2 0 0 E + 0 2  P = 0 . 5 3 1 7 E + 1 6  N = 0 . 6 1 5 7 E + 1 6  V = 0 . 3 6 5 2 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 l 9 0 E + 2 2  U P = O . 4 4 6 0 E + 0 3  UN=O 1 2 4 4 E + 0 4

1 2 V= 0 . 0 0 0 0 0 0 E + 0 0  Y= 0 . 5 5 0 0 0 0 E + 0 1  J =  2 0

1 X = O . OOOOE+OO P = O . 1 1 7 3 E + 0 1 N = O . 9 7 0 2 E + 1 5  V = O . 4 9 3 6 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 0 2 0 E + 12  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2  X = O . 9 7 5 0 E + 0 0  P = 0 . 1 2 9 0 E + 0 2  N = O . 1 2 0 9 E + 16  V = O . 3 5 0 8 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 1 6 2 1 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4 . .
3 X = O . 1 9 5 0 E + 0 1 P = O . 1 4 4 5 E + 0 4  N = 0 . 9 5 7 0 E + 1 5  V = 0 . 3 3 3 9 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 0 3 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 14E + 0 .4
4  X = O . 2 9 2 5 E + 0 1 P = 0 . 3 3 . 3 0 E + 0 4  N = Q . 9 1 7 5 E + 1 5  V = 0 . 3 3 0 8 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 0 9 9 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
5 X = O . 3 9 0 0 E + 0 1 P = O . 3 4 9 3 E + 0 4  N = O . 9 0 4 0 E + 1 5  V = 0 . 3 2 9 7 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 1 2 9 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
6  X = O . 4 1 0 0 E + 0 1 P = O . 3 4 7 3 E + 0 4  N = 0 . 9 0 2 3 E + 1 5  V = 0 . 3 2 9 5 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 1 3 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4 '
7 X = O . 6 5 5 0 E + 0 1 P = 0 , 1 4 0 0 E + 0 4  N = 0 . 8 9 1 9 E + 1 5  V = 0 . 3 2 7 7 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 1 8 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4  '
8. X = O . 9 0 0 0 E + 0 1 P = O . 2 4 3 4 E + 0 3  N = 0 . 8 7 1 4 E + 1 5  V = O . 3 2 5 1 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 2 4 7 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
9  X = O . 9 0 2 4 E + 0 1 P = 0 . 2 4 4 4 E + 0 3  N = 0 . 8 6 7 2 E + 1 5  V = 0 . 3 2 4 9 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 2 5 8 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4

10 X = O . 9 0 3 5 E + 0 1 P = O . 2 4 5 0 E + 0 3  N = O . 8 6 5 3 E + 1 5  V = O . 3 2 4 8 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 2 6 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  UN=O 1 3 1 4 E + 0 4
11 X = 0 . 9 0 4 6 E + 0 1  P = O . 2 4 5 7 E + 0 3  N = O . 8 6 3 5 E + 15  V = O . 3 2 4 7 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 2 6 7 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
1 2  X = O . 9 0 4 8 E + 0 1 P = O . 2 4 5 8 E + 0 3  N = 0 . 8 6 3 2 E + 1 5  V = 0 . 3 2 4 7 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 2 6 8 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
13  X = O . 9 0 5 0 E + 0 1 P = O . 2 4 5 9 E + 0 3  N = 0 . 8 6 2 9 E + 1 5  V = 0 . 3 2 4 7 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 2 6 9 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
14  X = O . 9 0 7 0 E + 0 1 P = O . 2 4 7 5 E + 0 3  N = 0 . 8 5 9 8 E + 1 5  V = O . 3 2 4 5 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 2 7 7 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
1 5  X = O . 9 0 9 2 E + 0 1 P = 0 . 2 4 9 7 E + 0 3  N = O . 8 5 . 6 5 E + 1 5  V = 0 . 3 2 4 3 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 2 8 6 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
16  X = O . 9 2 0 8 E + 0 1 P = 0 . 2 6 8 1 E + 0 3  N = 0 . 8 4 2 8 E + 1 5  V = 0 . 3 2 3 3 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3 U N = O . 1 3 1 4 E + 0 4
17 X = O . 1 2 6 0 E + 0 2  P = 0 . 7 5 3 2 E + 0 3  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 9 9 9 E + 0 1  V G = 0 . 0 0 0 4 6 8  R = - . 2 3 2 5 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
18 X = O . 1 6 0 0 E + 0 2  P = O . 1 0 2 5 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 8 1 0 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  -UN=O. 1 3 1 4 E + 0 4
19 X = O . 1 6 1 7 E + 0 2  P = O . 1 0 3 3 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 8 0 2 E + 0 1  V G = 0 : 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 0  X = O . 1 6 2 5 E + 0 2  P = 0 . 1 0 3 3 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 9 8 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
21  X = O . 1 6 3 2 E + 0 2  P = O . 1 0 3 3 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 9 5 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 2  X = O . 1 6 4 0 E + 0 2  P = 0 . 1 0 3 0 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 9 2 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 3  X = O . 1 6 4 7 E + 0 2  P = 0 . 1 0 2 5 E + 0 4  N = 0 . 8 3 9 9 E + 1 5  V = 0 . 2 7 8 8 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 4  X = O . 1 6 5 0 E + 0 2  P = 0 . 1 0 2 2 E + 0 4  N = 0 . 8 3 9 9 E + 1 5  V = O . 2 7 8 7 E + 0 . 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 5  X = O . 1 6 5 4 E + 0 2  P = 0 . 1 0 1 8 E + 0 4  N = 0 . 8 3 9 9 E + 1 5  V = 0 . 2 7 8 5 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 6  X = O . 1 6 5 8 E + Q 2  P = 0 . 1 0 1 3 E + 0 4  N = 0 . 8 3 9 9 E + 1 5  V = 0 . 2 7 8 3 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 7  X = O . 1 6 6 2 E + 0 2  P = O . 1 0 0 7 E + 0 4  N = 0 . 8 3 9 8 E + 1 5  V = 0 . 2 7 8 2 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 8  X = O . 1 6 6 5 E + 0 2  P = O . 1 . 0 0 2 E + 0 4 . N = O . 8 3 9 8 E + 1 5  V = 0 . 2 7 8 0 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 9  X = O . 1 6 6 9 E + 0 2  P = O . 9 9 5 1 E + 0 3  N = O . 8 3 9 7 E + 1 5  V = O . 2 7 7 9 E + 0 1  V G = 0 ! 0 0 0 4 6 8  R = - . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 0  X = O . 1 6 7 3 E + 0 2  P = 0 . 9 8 7 5 E + 0 3  N = 0 . 8 3 9 6 E + 1 5  V = 0 . 2 7 7 7 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
31 X = O . 1 6 7 6 E + 0 2  P = O . 9 7 9 1 E + 0 3  N = 0 . 8 3 9 5 E + 1 5  V = 0 . 2 7 7 5 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 2  X = O . 1 7 0 6 E + 0 2  P = 0 . 8 7 1 0 E + 0 3  N = 0 . 8 3 8 0 E + 1 5  V = 0 . 2 7 6 3 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 9 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 3  X = O . 1 7 3 5 E + 0 2  P = 0 . 6 7 4 6 E + 0 3  N = 0 . 8 3 0 3 E + 1 5  V = 0 . 2 7 5 2 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 5 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 4  X = O . 1 7 5 8 E + 0 2  P = O . 4 4 7 4 E + 0 3  N = 0 . 8 0 2 2 E + 1 5  V = 0 . 2 7 4 3 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 4 3 8 E + 12  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 5  X = 0 . 1 7 8 0 E + 0 2  - P = 0 . 1 6 3 7 E + 0 3  N = O . 7 1 1 6 E + 1 5  V = 0 . 2 7 3 2 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 7 5 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 6  X = O . 2 1 7 0 E + 0 2  P = 0 . 6 5 9 8 E + 0 5  N = 0 . 1 7 3 3 E + 0 5  V = 0 . 1 1 1 3 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 7 4 0 3 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 7  X = O . 2 5 8 0 E + 0 2  P = 0 . 1 4 1 2 E + 0 6  N = O . 1 9 0 5 E + 0 5  V = 0 . 1 0 2 0 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 7 4 0 3 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 8  X = O . 2 9 9 0 E + 0 2  P = 0 . 1 6 6 2 E + 0 7  N = 0 . 2 1 9 8 E + 0 5  V = 0 . 9 4 0 5 E + 0 0  V G = O . 0 0 0 4 6 8  R = - . 7 4 0 2 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 9  X = O . 3 0 1 0 E + 0 2  P = 0 . 1 9 3 7 E + 0 7  N = 0 . 2 3 0 8 E + 0 5  V = 0 . 9 3 6 4 E + 0 0  V G = O . 0 0 0 4 6 8  R = - . . 7 4 0 2 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4 0  X = O . 3 2 7 0 E + 0 2  P = 0 . 1 5 0 4 E + 0 8  N = 0 . 1 7 2 4 E + 0 6  V = 0 . 8 8 2 8 E + 0 0  V G = O . 0 0 0 4 6 8  R = - . 7 3 9 9 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4 1  X = O . 3 5 3 0 E + 0 2  P = O . 1 3 1 9 E + 0 9  N = 0 . 2 7 2 0 E + 0 8  V = O . 8 2 6 4 E + 0 0  V G = O . 0 0 0 4 6 8  R = - . 7 3 5 9 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4 2  X = O . 3 7 9 0 E + 0 2  P = 0 . 1 3 8 8 E + 1 0  N = 0 . 4 0 7 6 E + 1 0  V = 0 . 7 6 5 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = - . 5 9 3 9 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4 3  X = O . 3 8 1 0 E + 0 2  P = 0 . 1 6 9 4 E + 1 0  N = 0 . 5 6 6 6 E + 1 1  V = 0 . 7 6 0 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = - . 1 0 4 5 E + 1 6  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4 4  X = O . 4 2 7 3 E + 0 2  P = 0 . 1 4 7 8 E + 1 2  N = 0 . 1 0 1 3 E + 1 4  V = 0 . 6 4 2 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 6 2 5 E + 1 8  U P=O - .4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
4 5  X = O . 4 7 3 7 E + 0 2  P = O . 6 5 8 4 E + 14 .  N = O . 5 9 0 1 E + 15 V = 0 . 4 8 2 2 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 6 6 2 4 E + 2 0  U P = O . 4 5 4 2 E + 0 3  U N = O . 1 3 1 1 E + 0 4
4 6  X = O . 5 2 0 0 E + 0 2  P = 0 . 1 7 4 2 E + 1 6  N = 0 . 2 5 6 9 E + 1 6  V = 0 . 3 9 5 5 E + 0 0  V G = O . 0 0 0 4 6 8  R = Q . 1 1 6 1 E + 2 2  U P = O . 4 5 1 1 E + 0 3  U N = O . 1 2 8 5 E + 0 4
4 7  X = O . 5 2 9 1 E + 0 2  P = 0 . 2 7 4 5 E + 1 6  N = 0 . 3 5 8 4 E + 1 6  V = 0 . 3 8 3 4 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 7 3 8 E + 2 2  U P = O . 4 4 9 6 E + 0 3  U N = O . 1 2 7 3 E + 0 4
4 8  X = O . 5 2 9 1 E + 0 2  P = 0 . 2 7 5 1 E + 1 6  N = 0 . 3 5 8 9 E + 1 6  V = 0 . 3 8 3 4 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 7 4 2 E + 2 2  U P = O . 4 4 9 6 E + 0 3  U N = O . 1 2 7 3 E + 0 4
4 9  X = 0 . 5 2 9 2 E + 0 2  P = 0 . 2 7 5 6 E + 1 6  N = 0 . 3 5 9 5 E + 1 6  V = 0 . 3 8 3 3 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 7 4 5 E + 2 2  U P = O . 4 4 9 6 E + 0 3  U N = O . 1 2 7 3 E + 0 4
50  X = O . 5 2 9 3 E + 0 2  P = 0 . 2 7 6 3 E + 1 6  N = O . 3 6 0 2 E + 1 6 . V = O . 3 8 3 2 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 7 4 9 E + 2 2  U P = O . 4 4 9 6 E + 0 3  U N = O . 1 2 7 3 E + 0 4
5 1  X = O . 5 2 9 3 E + 0 2  P = 0 . 2 7 6 7 E + 1 6  N = 0 . 3 6 0 6 E + 1 6  V = 0 . 3 8 3 2 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 1 7 5 1 E + 2 2  U P = O . 4 4 9 6 E + 0 3  U N = O . 1 2 7 3 E + 0 4



1 3 5

5 2  X=O 5 2 9 4 E + 0 2  P = O . 2 7 7 5 E + 1 6  N = O . 3 6 1 3 E + 1 6  V = O . 3 8 3 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 1 7 5 5 E + 2 2  U P = O . 4 4 9 6 E + 0 3  U N = O . 1 2 7 3 E + 0 4
5 3  X = O . 5 2 9 4 E + 0 2  P = 0 . 2 7 8 2 E + 1 6  N = 0 . 3 6 2 0 E + 1 6  V = 0 . 3 & 3 1 E + 0 0  V G = 0 . 0 0 0 4 6 8  R = O . 1 7 5 9 E + 2 2  U P = O . 4 4 9 6 E + 0 3  U N = O . 1 2 7 3 E + 0 4
5 4  X = O . 5 2 9 5 E + 0 2  P = 0 . 2 7 8 6 E + 1 6  N = 0 . 3 6 2 4 E + 1 6  V = O . 3 8 3 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 7 6 2 E + 2 2  U P = O . 4 4 9 6 E + 0 3  U N = O . 1 2 7 2 E + 0 4
5 5  X = O . 5 2 9 5 E + 0 2  P = 0 . 2 7 9 0 E + 1 6  N = 0 . 3 6 2 8 E + 1 6  V = 0 . 3 8 3 0 E + 0 0  V G = 0 . 0 0 0 4 6 8  R = 0 . 1 7 6 4 E + 2 2  U P = O . 4 4 9 6 E + 0 3  U N = O . 1 2 7 2 E + 0 4
5 6  X = O . 5 2 9 5 E + 0 2  P = O . 2 7 9 4 E + 1 6  N = O . 3 6 3 2 E + 1 6  V = 0 . 3 8 3 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 7 6 6 E + 2 2  U P = O . 4 4 9 6 E + 0 3  U N = O . 1 2 7 2 E + 0 4
5 7  X = O . 5 2 9 6 E + 0 2  P = O . 2 7 9 8 E + 1 6  N = Q . 3 6 3 6 E + 1 6  V = O . 3 8 2 9 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 1 7 6 8 E + 2 2  U P = O . 4 4 9 6 E + 0 3  U N = O . 1 2 7 2 E + 0 4
5 8  X = O . 5 2 9 6 E + 0 2  P = O , 2 8 0 2 E + 1 6  N = 0 . 3 6 4 0 E + 1 6  V = 0 . 3 8 2 9 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 1 7 7 1 E + 2 2  U P = O . 4 4 9 5 E + 0 3  U N = O . 1 2 7 2 E + 0 4
5 9  X = O . 5 2 9 7 E + 0 2  P = O . 2 8 0 6 E + 1 6  N = O . 3 6 4 4 E + 1 6  V = 0 . 3 8 2 8 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 7 7 3 E + 2 2  U P = O . 4 4 9 5 E + 0 3  U N = O . 1 2 7 2 E + 0 4
6 0  X=O . 5 2 9 7 E + 0 2  P = O  . 2 8 0 9 E + . 1 6  N = O . 3 6 4 7 E + 1 6  V = Q . 3 8 2 8 E + 0 0  V G = 0 . 0 0 0 4 6 8  R = 0 . 1 7 7 4 E + 2 2  UP=O . 4 4 9 5 E + 0 3  U N = O . 1 2 7 2 E + 0 4  '
6 1  X = 0 . 5 2 9 7 E + 0 2  P = O . 2 8 1 1 E + 1 6  N = O . 3 6 4 9 E + 1 6  V = O . 3 8 2 8 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 7 7 6 E + 2 2  U P = O . 4 4 9 5 E + 0 3  U N = O . 1 2 7 2 E + 0 4
6 2  X = O . 5 2 9 9 E + 0 2  P = O . 2 8 3 3 E + 1 6  N = 0 . 3 6 7 1 E + 1 6  V = 0 . 3 8 2 6 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 1 7 8 8 E + 2 2  U P = O . 4 4 9 5 E + 0 3  U N = O . 1 2 7 2 E + 0 4
6 3  X = 0 . 5 3 2 0 E + 0 2  P = 0 . 3 0 5 8 E + 1 6  N = 0 . 3 8 9 7 E + 1 6  V = O . 3 8 0 5 E + 0 0  V G = O . 0 0 0 4 6 8  R=O . 1 9 1 6 E + 2 2  U P = O . 4 4 9 2 E + 0 3  U N = O . 1 2 6 9 E + 0 4
6 4  X = O . 5 3 5 0 E + 0 2  P = O . 3 3 6 5 E + 1 6  N = O . 4 2 0 3 E + 1 6  V = O . 3 7 8 0 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 2 0 9 0 E + 2 2  U P = O . 4 4 8 7 E + 0 3  U N = O . 1 2 6 6 E + 0 4
6 5  X = O . 5 7 9 0 E + 0 2  P = 0 . 6 0 3 9 E + 1 6  N = 0 . 6 8 7 8 E + 1 6  V = 0 . 3 6 2 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 5 9 6 E + 2 2  U P = O . 4 4 5 1 E + 0 3  U N = O . 1 2 3 7 E + 0 4
6 6  X = O . 5 8 1 0 E + 0 2  P = O . 6 1 1 4 E + 1 6  N = O . 6 9 5 3 E + 1 6  V = O . 3 6 1 7 E + 0 O  V G = O . 0 0 0 4 6 8  R = 0 . 3 6 3 8 E + 2 2  U P = O . 4 4 5 0 E + 0 3  U N = O . 1 2 3 6 E + 0 4
6 7  X = O . 5 9 4 0 E + 0 2  P = 0 . 6 4 6 4 E + 1 6  N = O . 7 3 0 4 E + 1 6  V = O . 3 6 0 2 E + 0 0  V G = O . 0 0 0 4 6 8  R = O . 3 8 3 5 E + 2 2  U P = O . 4 4 4 5 E + 0 3  U N = O . 1 2 3 3 E + 0 4
6 8  X = O . 6 0 7 0 E + 0 2  P = 0 . 6 6 5 4 E + 1 6  N = 0 . 7 4 9 4 E + 1 6  V = 0 . 3 5 9 4 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 9 4 2 E + 2 2  U P = O . 4 4 4 2 E + 0 3  U N = O . 1 2 3 1 E + 0 4

. 6 9  X = O . 6 2 0 0 E + 0 2  P = 0 : 6 7 1 5 E + 1 6  N = 0 . 7 5 5 5 E + 1 6  V = 0 . 3 5 9 1 E + 0 0  V G = O . 0 0 0 4 6 8  R = 0 . 3 9 7 6 E + 2 2  U P = O . 4 4 4 2 E + 0 3  U N = O . 1 2 3 0 E + 0 4
1. 3 V=  0 . 0 0 0 0 Q 0 E + 0 0  Y=  0 . 6 0 0 0 0 0 E + 0 1  J =  4 8

1 X = 0 . 0 0 0 0 E + 0 0  P = 0 . 1 5 5 6 E + 0 1  N = 0 . 3 3 1 6 E + 2 0  V = 0 . 6 5 0 9 E + 0 1  V G = O . 1 0 4 6 6 2  R = ^ . 1 3 6 3 E + 13  U P = O . 5 9 3 8 E + 0 2  U N = O . 9 7 1 1 E + 0 2 .  '
2  X = O ; 9 7 5 0 E + 0 0  P = 0 . 3 2 1 2 E + 0 2  N = 0 . 3 2 6 2 E + 2 0  V = 0 . 3 5 0 9 E + 0 1  V G = O . 1 0 4 6 6 2  R = - . 1 2 4 2 E + 1 3  U P = O . 5 9 3 8 E + 0 2  U N = O . 9 7 1 1 E + 0 2

: 3 X=O . 1 9 5 0 E + 0  1 P = O  . 1 6 6 9 E + 0 2  N=O .: 3 2 8 0 E + 2 0  V=O . 3 5 0 9 E + 0 1 VG=O . 1 0 4 6 6 2  R = -  . 1 3 0 7 E + 1 3  UP=O . 5 9 3 8 E + 0 2  UN=O . 9 7 1 1 E + 0 2
4  X = O . 2 9 2 5 E + 0 1 P = O . 1 2 5 5 E + 0 2  N = O . 3 2 8 0 E + 2 0  V = 0 . 3 5 0 9 E + 0 1  V G = O . 1 0 4 6 6 2  R = - . 1 3 2 6 E + 1 3  U P = O . 5 9 3 8 E + 0 2  U N = O . 9 7 1 1 E + 0 2
5 X = O . 3 9 0 6 e + 0 I  P = O . 9 2 2 5 E + 0 1 iN = O . 3 2 8 0 E + 2 0  V = O . 3 5 0 9 E + 0 1  V G = O . 1 0 4 6 6 2  R = ^ V n 3 4 2 E + i 3  U P = O : 5 9 3 8 E + 0 2 ;  U N = O . 9 7 1 1 E + 0 2
6  X = O . 4 1 0 0 E + 0 1 P = O . 8 8 1 2 E + 0 1 N = 0 . 3 2 7 2 E + 2 0  V = O . 3 5 0 9 E + 0 1 V G = O . 1 0 4 6 6 2  R = - . 1 3 4 7 E + 13  U P = O . 5 9 3 8 E + 0 2  U N = O . 9 7 1 1 E + 0 2
7 X = O . 6 5 5 0 E + 0 1 P = 0 . 3 8 7 6 E + 0 1  N = O . 3 2 7 2 E + 2 0  V = O . 3 5 0 0 E + 0 . 1  V G = O . 1 0 4 6 6 2  R = - . 1 3 7 0 E + 1 3  U P = O . 5 9 3 8 E + 0 2  U N = O . 9 7 1 1 E + 0 2
8  X = O . 9 0 0 0 E + 0 T P = 0 . 2 0 0 9 E + 0 1  N = 0 . 3 2 7 2 E + 2 0  V = O . 3 4 9 1 E + 0 1  V G = O . 1 0 4 6 6 2  R = - . 1 3 7 9 E + 13  U P = O . 5 9 3 8 E + 0 2  U N = O . 9 7 1 1 E + 0 2
9  X = O . 9 0 2 4 E + 0 I P = 0 . 6 5 6 2 E + 0 0  N = 0 . 3 7 4 8 E + 1 9  V = 0 . 3 4 5 4 E + 0 1  V G = O . 0 6 6 5 8 5  R = - . 3 2 9 6 E + 1 2  U P = O . 8 5 7 7 E + 0 2  U N = O . 1 4 5 9 E + 0 3

10 X = 0 . 9 0 3 5 E + 0 1  P = 0 . 7 1 8 6 E + 0 0  N = O . 3 9 9 8 E + 18  V = O . 3 4 1 4 E + 0 1 V G = O . 0 2 9 6 8 1  R = - . 9 3 0 9 E + 1 I U P = O . 1 9 4 9 E + 0 3 . U N = O . 3 8 1 2 E + 0 3  :
11 X = 0 . 9 0 4 6 E + 0 1  P = O . 1 6 5 7 E + 0 1 N = 0 . 4 6 6 3 E + 1 7  V = 0 . 3 3 7 3 E + 0 1 V G = 0 . 0 0 0 4 6 8  R = - . 4 2 0 2 E + T 0  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4

: 12  X = O . 9 0 4 8 E + 0 1 P = 0 . 2 0 1 6 E + 0 1  N = 0 . 3 7 8 6 E + 1 7  V = 0 . 3 3 6 8 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 5 1 7 5 E + 10 U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
13  X = 0 . 9 0 5 0 E + 0 1  £ = 0 . 2 4 2 2 E + 0 1  N = O . 3 1 1 8 E + 1 7  V = O . 3 3 6 3 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 6 2 8 3 E + 1 0  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
14 X = O . 9 0 7 0 E + 0 1 P = O . 8 6 0 4 E + 0 1 N = 0 . 8 3 8 5 E + 1 6  V = O . 3 3 2 8 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 3 7 E * 11 U P = O . 4 5 4 6 E + 0 3  U N = O . 1 . 3 1 4 E + 0 4
1 5  X = O . 9 0 9 2 E + 0 1  P = O . 2 2 3 4 E + 0 2  N = O . 3 3 2 9 E + 1 6  V = O . 3 3 0 2 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 5 8 8 5 E + 11 UP=O ; . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4 :
1 6  X = O . 9 2 0 8 E + 0 1 P = O . 1 7 5 9 E + 0 3  N = 0 . 8 7 6 4 E + 1 5  V = 0 . 3 2 4 5 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 2 3 5 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . . 1 3 1 4 E + 0 4 ;
17 X = 0 . 1 2 6 0 E + 0 2  P = O . 7 2 3 7 E + 0 3  N = O . 8 4 0 0 E + 1 5  V = O . 3 0 0 0 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 2 5 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . . 1 3 1 4 E + 0 4
18  X = 0 . 1 6 0 0 E + 0 2  P = 0 . 1 0 1 0 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 8 1 1 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
19  X = O . 1 6 1 7 E + 0 2  P = O . 1 0 1 7 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = O . 2 8 0 3 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 0  X = 0 . 1 6 2 5 E + 0 2  P = O . . 1 0 1 8 E + 0 4  N = 0 . 8 4 0 0 E + 1 5  V = 0 . 2 7 9 9 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O ; 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 1  X = O . 1 6 3 2 E + 0 2  P = O . 1 0 1 7 E + 0 4  N = O . 8 4 0 0 E + 1 5  V = O . 2 7 9 6 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 2  X = O . 1 6 4 0 E + 0 2  P = O . 1 0 1 5 E + 0 4  N = O . 8 3 9 9 E + 1 5  V = O . 2 7 9 3 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 3  X = O . 1 6 4 7 E + 0 2  P = 0 . 1 0 0 9 E + 0 4  N = O . 8 3 9 9 E + 1 5  V = 0 . 2 7 8 9 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 2 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 4  X = O . 1 6 5 0 E + 0 2  P=O  . 1 0 0 6 E + 0 4  N = 0 . 8 3 9 9 E + 1 5  V = 0 . 2 7 8 8 E + 0 1  VG=O . 0 0 0 4 6 8  R = - . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 5  X = O . 1 6 5 4 E + 0 2  P = O . 1 0 0 2 E + 0 4  N = O . 8 3 9 9 E + 1 5  V = O . 2 7 8 6 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 6  X = O . 1 6 5 8 E + 0 2  P = O . 9 9 7 2 E + 0 3  N = O . 8 3 9 8 E + 1 5  V = O . 2 7 8 4 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4

: 2 7  X = 0 . 1 6 6 2 E + 0 2  P = 0 . 9 9 1 1 E + 0 3  N = O . 8 3 9 8 E + 1 5  V = O . 2 7 8 3 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 8  X * 0 . 1 6 6 5 E + 0 2  P = 0 . 9 8 5 0 E + 0 3  N = O . 8 3 9 7 E + 1 5  V = O . 2 7 8 1 E + 0 1  V G = 0 . 0 0 0 4 6 8  R = - . 2 3 2 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
2 9  X « 0 . 1 6 6 9 E + 0 2  P = 0 . 9 7 8 2 E + 0 3  N = O . 8 3 9 6 E + 1 5  V = O . 2 7 8 0 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 2 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 0  X = O . 1 6 7 3 E + 0 2  P = O . 9 7 0 3 E + 0 3  N = 0 . 8 3 9 5 E + 1 5  V = O . 2 7 7 8 E + 0 1 VG=O , 0 0 0 4 6 8  R = - . 2 3 2 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 1  X = O . 1 6 7 6 E + 0 2  P = 0 . 9 6 1 4 E + 0 3  N = O . 8 3 9 4 E + 1 5  V = O . 2 7 7 7 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 2 4 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + Q 4
3 2  X = O . 1 7 0 6 E + 0 2  P = 0 . 8 4 9 1 E + 0 3  N = 0 . 8 3 7 5 E + 1 5  V = 0 . 2 7 6 5 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 3 3 1 E + I 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 3  X = O . 1 7 3 5 E + 0 2  P = O . 6 4 6 6 E + 0 3  N = O . 8 2 7 1 E + 1 5  V = O . 2 7 5 3 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 3 6 3 E + 1 2  UP=O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 4  X = O . 1 7 5 8 E + 0 2  P = O . 4 1 6 5 E + 0 3  N = 0 . 7 8 8 0 E + 1 5  V = 0 . 2 7 4 4 E + 0 1  V G = O . 0 0 0 4 6 8  R = - . 2 4 8 3 E + 1 2  U P = O , 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 5  X = O . 1 7 8 O E + 0 2  P = 0 . 1 3 5 1 E + 0 3  N = O . 6 6 1 2 E + 1 5  V = O . 2 7 3 2 E + 0 1 V G = O . 0 0 0 4 6 8  R = - . 2 9 6 3 E + 1 2  U P = O . 4 5 4 6 E + 0 3  U N = O . 1 3 1 4 E + 0 4
3 6  X = O . 2 1 7 0 E + 0 2  P = O . 3 4 4 7 E + 1 7  N = O . 1 0 6 6 E + 0 1 V = 0 . 3 2 3 7 E + 0 0  V G = O . 0 0 0 9 8 8  R = - . 1 3 1 1 E + 11 U P = O . 4 3 5 7 E + 0 3  U N = O . 1 2 1 7 E + 0 4
3 7  X = O . 2 5 8 0 E t 0 2  P = O . 3 4 5 4 E + 1 7  N = O . 2 2 1 8 E + 0 1 V = O . 3 2 3 6 E + 0 0  V G = O . 0 0 0 9 8 8  R = - . 1 3 0 8 E + 1 1  U P = O . 4 3 5 7 E + 0 3  U N = O . 1 2 1 7 E + 0 4  .
3 8  X = O . 2 9 9 0 E + 0 2  P = O . 3 4 5 2 E + T 7  N = O . 4 7 B 1 E + 0 3  V = 0 . 3 2 3 6 E t 0 0  V G = O . 0 0 0 9 6 8  R = - . 1 1 8 8 E + 1 I U P = O . 4 3 5 7 E + 0 3  U N = O . 1 2 1 7 E + 0 4
3 9  X = O . 3 0 1 0 E + 0 2  P = O . 9 1 6 0 E + 1 6  N = O . 1 9 3 5 E + 0 5  V = O . 3 5 8 1 E + 0 0  V G = O . 0 0 0 9 8 8  R = - . 4 2 4 6 E + 0 9  U P = O . 4 3 5 7 E + 0 3  U N = O . 1 2 1 7 E + 0 4
4 0  X = O . 3 2 7 0 E + 0 2  P = 0 . 9 1 6 0 E + 1 6  N = O . 1 9 3 8 E + 0 5  V = O . 3 5 8 1 E + 0 0  V G = O . 0 0 0 9 8 8  R = - . 3 7 1 6 E + 0 9  U P = O . 4 3 5 7 E + 0 3  U N = O . 1 2 1 7 E + 0 4
4 1  X = O . 3 5 3 0 E + 0 2  P = 0 . 9 1 6 0 E + 1 6  N = O . 1 9 3 8 E + 0 5  V = O . 3 5 8 1 E + 0 0  V G = O . 0 0 0 9 8 8  R = - . 3 6 2 2 E + 0 9  U P = O . 4 3 5 7 E + 0 3  U N = O . 1 2 1 7 E + 0 4
4 2  X = O . 3 7 9 0 E + 0 2  P = 0 . . 9 1 5 8 E + 1 6  N = O . 5 0 8 2 E + 0 5  V = O . 3 5 8 1 E + 0 0  V G = O . 0 0 0 9 8 8  R = 0 . 7 9 0 7 E + 11 U P = O . 4 3 5 7 E + 0 3  U N = O . 1 2 1 7 E + 0 4
4 3  X = O .3 8 , 1  O E + 0 2  P = 0 . 3 4 5 2 E + 1 7  N = 0 . 7 1 0 4 E + 0 7  V = O . 3 2 3 5 E + 0 0  V G = O . 0 0 0 9 8 8  R = O . 1 7 9 4 E + 1 4  U P = O . 4 3 5 7 E + 0 3  U N = O . 1 2 1 7 E + 0 4
4 4  X * 0 . 4 2 7 3 E + 0 2  P = O . 3 4 5 4 E + 1 7 , N = O . 2 5 6 5 E + 1 0  V = O . 3 2 1 7 E + 0 0  V G = O . 0 0 0 9 8 8  R = O . 6 4 8 2 E + 1 6  U P = O . 4 3 5 6 E + 0 3  U N = O . 1 2 1 7 E + 0 4
4 5  X = O . 4 7 3 7 E + 0 2  P = O . 3 4 5 4 E + 1 7  N = O . 1 4 4 4 E + 1 3  V = O . 3 2 0 0 E + 0 0  V G = O . 6 6 0 9 8 8  R = O . 3 6 5 0 E + 1 9  U P = O . 4 3 5 3 E + 0 3  U N = O . 1 2 1 4 E + 0 4
4 6  X = O . 5 2 0 0 E + 0 2  P = O . 3 4 6 3 E + 1 7  N = O . 1 4 8 7 E + 1 5  V = O . 3 1 8 2 E + 0 0  V G = O . 0 0 0 9 8 8  R = 0 . 3 7 4 3 E + 2 1  U P = O . 4 3 2 2 E + 0 3  U N = O . 1 1 9 1 E + 0 4
4 7  X = O . 5 2 9 1 E + 0 2  P = 0  , 3 4 7 4 E + 1 7  N = O . 1 3 0 4 E +4 6  V = O . 3 1 7 9 E + 0 0  VG=O . 0 0 0 9 8 8  R = O . 3 1 7 6 E + 2 2  ;U P = 0 . 4 2 6 5 E + 0 3  U N = O . 1 1 4 8 E + 0 4 .
4 8  X = O . 5 2 9 1 E + 0 2  P = O . 3 0 4 5 E - M 7  N = O . 1 5 7 7 E + 1 6  V = O . 3 2 1 3 E + 0 0  V G = O . 0 0 0 9 8 8  R = 0 . 3 7 8 8 E + 2 2  U P = O . 4 2 6 3 E + 0 3  U N = O . 1 1 4 7 E + 0 4
4 9  X = O . 5 2 9 2 E + 0 2  P = O . 2 6 3 4 E + 1 7  N = 0 . 1 9 1 5 E + 1 6  V = O V 3 2 5 1 E + 0 0  V G = O . 0 0 0 9 8 8  R = O . 4 5 1 0 E + 2 2  U P = O . 4 2 6 1 E + 0 3  U N = O ; 1 1 4 5 E + 0 4
5 0  X = O . 5 2 9 3 E + 0 2  P = O . 2 1 1 0 E + 1 7  N = O . 2 5 1 7 E + 1 6  V = O . 3 3 0 8 E + 0 0  V G = Q . 0 0 0 9 8 8  R = O . 5 6 8 . 1 E + 2 2  U P = O . 4 2 5 8 E + 0 3  U N = O . 1 1 4 3 E + 0 4
5 1  X = O . 5 2 9 3 E + 0 2  P = O . 1 8 0 7 E + 1 7  N = O . 3 0 0 9 E + 1 6  V = O . 3 3 4 9 E + 0 0  V G = O . 0 0 0 9 8 8  R = 0 . 6 5 1 8 E + 2 2  U P = 0 , 4 2 5 7 E + 0 3  U N = O . 1 1 4 3 E + 0 4
5 2  X = O . 5 2 9 4 E + 0 2  P = O . 1 2 6 0 E + 1 7  1N = O . 4 4 6 8 E + 1 6 , V = O . . 3 4 4 2 e + 0 0  V G = O . 0 0 0 9 8 8  R = O . 8 3 3 4 E + 2 2  U P = O ; 4 2 5 6 E + 0 3  U N = O . 1 1 4 2 E + 0 4
5 3  X = O . 5 2 9 4 E + 0 2  P = O . 7 7 1 2 E + 1 6  N = O . 7 4 7 6 E + 1 6  V = O . 3 5 6 9 E + 0 0  V G = O . 0 0 0 9 8 8  R = O . 9 5 9 2 E + 2 2  U P = O . 4 2 5 5 E + 0 3  U N = O . I 1 4 1 E + 0 4
5 4  X = 0 . 5 2 9 S E + 0 2  P = O . 5 4 1 9 E + 1 6  N = O . 1 0 7 3 E + 1 7  V = O . 3 6 6 1 E + 0 0  V G = O . 0 0 0 9 8 8  R = 0 . 9 0 9 9 E + 2 2  U P = O . 4 2 5 4 E + 0 3  U N = O . 1 T 4 f E t 0 4
5 5  X = O . 5 2 9 S E + 0 2  P = 0 . 3 5 5 9 E + 1 6  N = O . 1 6 4 4 E + 1 7  V = O . 3 7 7 0 E + 0 0  V G = O . 0 0 0 9 8 8  R = 0 . 7 3 9 3 E + 2 2  U P = O . 4 2 5 4 E + 0 3  U N = O . 1 1 4 0 E + 0 4
5 6  X = O . 5 2 9 5 E + 0 2  P = O . 2 1 5 5 E + 1 6  N = O . 2 7 2 7 E + 1 7  V = O . 3 9 0 0 E + 0 0  V G = O . 0 0 0 9 8 8  R = O . 5 0 4 7 E + 2 2  U P = O . 4 2 5 4 E + 0 3  U N = O . 1 1 4 0 E + 0 4
5 7  X = O . 5 2 9 6 E + 0 2  P = 0 . 1 2 0 6 E + 1 6  N = 0 . 5 1 0 0 E + 1 7  V = 0 . 4 0 5 6 e + 0 0  V G = O . 0 0 2 1 1 2  R = O . 7 6 1 0 E + 2 2  U P = O . 3 8 1 0 E + 0 3  U N = O . 9 5 1 9 E + 0 3
5 6  X = O . 5 2 9 6 E + 0 2  P = O . 8 0 1 7 E + 1 5  N = O . 1 3 6 3 E + 1 8  V = 0 . 4 2 3 7 E + 0 0  V G = O . 0 1 6 9 6 6  R = 0 . 2 6 0 3 E + 2 3  U P = O . 2 5 5 7 E + 0 3  U N = O . 5 3 4 2 E + 0 3
5 9  X = O . 5 2 9 7 E + 0 2  P = 0 . 5 2 2 4 E + 1 5  N = O . 3 7 1 2 E + 1 8  V = O . 4 4 2 2 E + 0 0  V G = O . 0 3 1 8 2 6  R = 0 . 4 0 6 4 E + 2 3  U P = O . 1 8 1 8 E + 0 3  U N = O . 3 4 5 6 E + 0 3
6 0  X = O . 5 2 9 7 E + 0 2  P = 0 . 4 0 5 2 E + 1 5  N = 0 . 6 3 8 3 E + 1 8  V = 0 . 4 5 2 5 E + 0 0  V G = O . 0 3 9 2 9 5  R = 0 . 4 8 2 0 E + 2 3  U P = O . T 5 1 6 E + 0 3  U N = O . 2 7 7 6 E + 0 3
6 1  X = O . 5 2 9 7 E + 0 2  P = 0 . 3 2 1 5 E + 1 5  N = 0 . 1 0 6 7 E + 1 9  V = 0 . 4 6 2 2 E + 0 0  V G = O . 0 4 6 6 2 9  R = 0 . 5 7 8 7 E + 2 3  U P = O . 1 2 7 1 E + 0 3  U N = O . 2 2 6 0 E + 0 3
6 2  X = O . 5 2 9 9 E + 0 2  P = 6 . 1 0 6 7 E + 1 5  N = O . 2 4 8 9 E + 2 0  V = O . 5 1 7 3 E + 0 0  V G = O . 0 6 9 7 8 6  R = 0 . 3 7 9 0 E + 2 4  U P = O . 5 9 6 4 E + 0 2  U N = O . 9 6 6 1 E + 0 2
6 3  X = O . 5 3 2 0 E + 0 2  P = O . 9 7 8 4 E t 1 4  N = O . 3 2 7 1 E + 2 0  V = O . 5 2 1 9 E + 0 0  V G = O . 1 0 4 6 5 6  R = 0 . 4 5 7 2 E + 2 4  U P = O . 5 8 2 2 E + 0 2  U N = O . 9 4 0 3 E + 0 2
6 4  X = O . 5 3 5 0 E + 0 2  P = O . 9 8 2 3 E + 1 4  N = O . 3 2 7 1 E + 2 0  V = 0 . 5 2 l 7 E + 0 0  V G = O . 1 0 4 6 5 6  R = O . 4 5 9 0 E + 2 4  U P = O . 5 8 2 2 E + 0 2  U N = O . 9 4 0 3 E + 0 2
6 5  X = O . 5 7 9 0 E + 0 2  P = O . 1 4 9 0 E + 1 5  N = O . 3 2 7 1 E + 2 0  V = 0 . 5 1 0 1 E + 0 0  V G = O . 1 0 4 6 5 6  R = O . 6 9 6 3 E + 2 4  U P = O . 5 7 9 8 E + 0 2  U N = O . 9 3 4 2 E + 0 2
6 6  X = O . 5 8 1 0 E + 0 2  P = O . 1 5 3 9 E + 1 5  N = 0 . 3 2 7 9 E + 2 0  V = 0 . 5 0 9 2 E + 0 0  V G = O . 1 0 4 6 5 6  R = 0 . 7 1 9 2 E + 2 4  U P = O . 5 7 9 6 E + 0 2  U N = O . 9 3 3 6 E + 0 2
6 7  X = O . 5 9 4 0 E + 0 2  P = 0 . 1 5 3 3 E + 1 5  N = 0 . 3 2 7 9 E + 2 0  V = O . 5 0 9 2 E + 0 0  V G = O . 1 0 4 6 5 6  R = 0 . 7 l 6 4 E + 2 4  U P = O . 5 7 9 6 E + 0 2  U N = O . 9 3 3 7 E + 0 2
6 8  X = O . 6 0 7 O E + 0 2  P = O . 1 5 3 0 E + 1 5  N=O . . 3 2 7 9 E + 2 0  V = 0 . 5 0 9 2 E + 0 0  V G = O . 1 0 4 6 5 6  R=O . 7 1 4 8 E + 2 4  U P = O . 5 7 9 7 E + 0 2  U N = O . 9 3 3 7 E + 0 2
6 9  X = O . 6 2 0 0 E + 0 2  P = O . 1 5 2 9 E + 1 5  N = O . 3 2 7 9 E + 2 0  V = 0 . 5 0 9 2 E + 0 0  V G = O . 1 0 4 6 5 6  R = 0 . 7 1 4 3 E + 2 4  U P = O . 5 7 9 7 E + 0 2  U N = O . 9 3 3 7 E + 0 2  

* * * * *  E N T E R  DUMP2D

DUMP2 D ( 4 , 2 )  CALLED 21 TIMES 

ENTER DUMP2D



1 3 6

1 + * * * *  + * + * *  DAP 2D -  VERSION 4  * - * * * * * * * * *

RUN:  2 2 2 3  0 9 / 2 2 / 8 7  0 4 . 2 3 . 1 5  .

D E V I C E  D I M E N S I O N S :
X D I R E C T I O N  0 . 6 2 0 0 E + 0 2  M IC R O N S , 6 9  MESH L I N E S  
Y D I R E C T I O N  0 . 6 0 0 0 E + 0 1  M I C R O N S ,  4 8  MESH L I N E S

SSSSSNNNNN- 
NNNNNNNNNN' 
NNNNNNNNNN- 
NNNNNNNNNN- 
NNNNNNNNNN- 
NNNNNNNNNN- 
NNNNNNNNN- - 
NNNNNNNN--- 
NNNNNNNN----

P P P S S S S P P P P P P P P P P P P P P N N N N N N N N N S S S S
P PP PP P P P P P P P P P P P P P P P P N N N N N N N N N N N N N
P PP PP P P P P P P P P P P P P P P P P N N N N N N N N N N N N N
P P P P P P P P P P P P P P P P P P P P P P N N N N N N N N N N N N
PP P P P P P P P P P P P P P P P P P P P P P N N N N N N N N N N N
P P P P P P P P P P P P P P P P P P P P P P P P N N N N N N N N N N
P P P P P P P P P P P P P P P P P P P P P P P P P P N N N N N N N N
P P P P P P P P P P P P P P P P P P P P P P P P P P N N N N N N N N
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
* * * ♦ ♦  EN TER  DUMP2D 

# e o r
1 C Y 2 0 5  PERMANENT F I L E  S PA C E  USAGE REPORT FOR 2 5 2 4 3 0  (U T X )
0 SYSTEM PACKS -  1 5 0 0  BLOCKS ALL O CA TE D,  1 5 1 2  BLOCKS U S E D .
0 L A ST A C C E SS E D

F I L E  NAME POOL NAME ORG OWNER F I L E  S I Z E M O /D D /Y Y H H :MM: SS

SUMM2D 2 5 2 4 3 0 3 2 9 / 2 2 / 8 7 6 : 2 7 : 2 5
RUNNO ' 2 5 2 4 3 0 4 0 9 / 2 2 / 8 7 4 : 2 3 : 1 5
D A P 7 7 2 5 2 4 3 0 5 4 4 9 / 2 2 / 8 7 4 : 2 3 : 1 1
EQDAP7 7 2 5 2 4 3 0 2 5 6 9 / 2 2 / 8 7 4 : 2 1 : 4 5
J L G L I B 2 5 2 4 3 0 2 8 8 9 / 2 1 / 8 7 1 7 : 4 7 : 2 9
P L T L I B 2 5 2 4 3 0 6 4 6 / 0 3 / 8 7 9 : 3 5 : 4 0

* PLTNEW 2 5 2 4 3 0 2 8 8 6 / 0 3 / 8 7 9 : 3 3 : 2 6


	Purdue University
	Purdue e-Pubs
	12-1-1987

	2D Modeling of Bipolar Junction Transistors
	J. L. Gray
	J. Egley

	tmp.1542052450.pdf.uLnH9

