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CHAPTER i
Introduction '

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 categorles 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 Ajlalysis 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 suﬂic1ently comphcated that computaional
restrictions in the present version of DAP2D require that simplifying assumptions be
made when modeling this device. ThlS problem is being addressed by the installation
of a software package Wthh 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 /4 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 veloclty ' '
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Several appendlces are also included in thls report Appendlx A contalns an

- overview of the numerical methods used to solve the semiconductor equatlons Whlch

~are used to model device behavior. A user’s manual for: DAP2D is presented in
Appendlx B. An example simulation is presented in Appendlces C and D



CHAPTER 2
- Modeiing of the Polysilicon Ernitte_r" Contact

o Po_lysiliéon prese'nts many challenges to the solid state physicist as well as anyone

attempting to model transport in this material. There are ma'nytp'arameters 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 sphttmg 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 functlon of the doplng, and angle of incidence of the
current. ThlS is not as much of a problem for a one-dimensional code since then the
current is constralned to flow only in one direction. This effect is currently a toplc of
research in_heterostructures grown by MBE, but the situation in poly—materlal is even
more complex due to the random nature of the GB walls. '

_ --Current through the poly crystalhne matenal might be further comphcated by
quantum size effects. Lifshitz et. al.[1} 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 81/8102 boundary The conduction
- band dens1ty of states in lightly doped single crystalhne material is 1nversely propor-
tional to the volume of the sample. For heavdy doped material the dopants form an |
impurity band which is believed to be centered around the discrete impurity energy
level in llghtly doped materlal The conductlon band edge is also shifted down in
energy due to many body effects. The Fermi level is determined by both the ﬁlhng of
the conduction band states and the 1mpur1ty band states. In large grains the Fermi
level is determined malnly by the. ﬁlllng of the conduction band states since there are
so many more of them. However, for small gralned material the Fermi level is-deter-
mined . ma’inly by the filling of the impurity states.. This shift in the Fermi level
~ between the two differently doped materials manifests itself in a dlﬁ"erence in the work -
functions and is solely due to quantum size effects.

‘ The pres’ent 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- bendlng 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 danghng bonds. Hornstra’s model is particularly appealing because it predicts
two possible preferential sites for segregation of solute atoms which would explalnv
- some of the segregated arsenic being ionized while some is not [5]: a) the seven-



: membered r1ngs prov1de 51tes for interstitial segregation and b) umts contalmng dan-
~ gling. bonds prov1de substitutional sites, at the dangllng ‘bond site for p-type dopants, -

| '__and at’ a ne1ghbor1ng 81 ‘atom site in ‘the case of n—type dopants. The approxlmate ‘

, _'dens1ty 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

= _'segregatlon predlcted by Hornstras model if the preferred subst1tutlonal sites are -
"mmdw] LT e . R

The segregatlon to the GB s is expected to affect the characterlstlcs of poly tran-
sport 1n two ways: a) since it is- known that doped poly res1st1v1ty 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 scatterlng at the GB because

: -of segregatlon, and b) the segregation leads to a degenerate layer at the GB and a-
: _subsequent potentlal barrier to m1nor1ty carriers [6]. This latter effect may explain
" the beta enhancement of poly contacted emitter trans1stors, however the effects of the.
~ "native oxide" must also be considered i in ‘minority carrier transport -Devices believed
. to not possess any srgnlﬁcant natrve ox1de should then be domlnated by the charac—

teristics of the GB. o : ’ '

If the model for segregatlon in heavrly doped polysﬂlcon samples of Wong et. al.

: [6] is correct then ‘majority carrier transport can be modeled by a reduced mobility
than that in s1ngle crystalhne material because of the enhanced scatterlng at the
GB’s s, (whlle mrnorrty carrier transport could possibly be modeled as thermionic emis-

. sion over the potentlal barrier created by the 10n1zed dopants at the GB Due to the

»degree of segregatlon belng a strong funection of processmg temperature and. tlme [5 6]
the potent1a1 barrrer will also be very sensrtlve to these parameters .

Flnally, the current through the ox1de layer (1f it ex1sts) between the srngle crys—
talline mater1a1 and the poly is agaln a functlon of the oxide thlckness as well as how
‘many ' holes there are in the ‘oxide. The "native ox1de probably presents little bar—
" rier to maJorlty carr1er transport but for minority carriers it is very llkely a srgmﬁcant ‘
1mped1ment Patton [7] has shown that- 1ndeed the base current is srgmﬁcantly _
“effected by the presence of a natlve oxide". However, all of his samples were exposed
to atmosphere and also exposed to oxygen during pumpdown before the poly deposr-v
- tion. In the case of 1n—s1tu cleamng and deposition of the poly, where the ' natlve
oxide is arguably non-existent, the presence of carbon is 1nev1tab]e and with the
dep051tlon of Si, the creation of SiC at ‘the interface is the result [7]. .

! ". Another poss1ble eﬂ'ect of dopant segregatlon to the GB'’s is ‘boundary reconstruc- |

" _jt1on It is 1mposs1ble to predict whether such a reconstructlon would ‘enhance or

reduce the dens1ty of lnterface states that lie deep in the band gap, or the 1nterface
_charge The results of such a change could either retard or enhance the resxstlve andv
: recombmatlon efﬁc1enc1es 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 recombmatlon 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
| veloc1ty Thls 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 veloclty is not realistic, there is not much change in the beta
curve until one reaches a-recombination velocity of 10* cm/sec (see Fig. 1).
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Figure 1. -Beta vs. collector current for an. npn tran51stor

. 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 transrstor
" The collector contact was placed on the bottom to mimic the effect of havmg a buried -
’ layer The hole recombination veloc1ty at the poly emitter contact was selected to be

v 10 cm/sec This value was selected because this was a typlcal value quoted by

Burke et. al. in thelr SRC report. The base width was 0.215 microns. The tempera-

: _ture range was typlcal of outdoor temperature ( 22 to 104 degrees Fahrenhelt) Peak

" beta is seen to vary by a factor of three over this temperature range. The i 1ncrease 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 consldered to be transparent then: '

e DgNgWg
- [

DNy Wi ]exp-((AEG(base) AEG(emltter) /k T)
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L "V‘Eﬁ'ect of D@;ﬁaih Boundari'es o

A study was also made of the effects of domam boundarles on the solutlon The |

‘mlnorlty carner recomb1nat10n veloclty was set to zZero. in thls case Flg 4 is.a sketch. :
of the devxce with the domam of sunulatron going; out past the. collector and emltter
- 'contacts Fig.. 5 1s the domaln for.a dlﬂerent run cut. at the midpoint of the contacts ;
‘ :’Flg 5 of course saves on the number of nodes necessary “to simulate the device. We

e ‘were. 1nterested in what eﬂ'ect th1s had on the sunulatlon “The’ doping densities, life-

e t'lmes, etc are’ exactly the same, the only difference belng the domaln of srmulatlon -
. Fig. 3 shows the results. The net effect is to shift the beta vs. collector current plot
_ ,'f but has httle eﬂ'ect on the overall shape of the curve.’ - '
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i

- 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 rapld drop off in beta due to the increased
series res1stance ‘ ‘

7.50 -
N ‘bottom
363- ‘
4699

3.rsd

Beta (X102)

2814

~1.884

000 F=r—rbhrrmr——rrrreyr— T e
1077 . 106 - 19 10 1o'° 107 10-1 109
Jc ﬁ/cm
Collector across Bottom S s, Collector on Top

- Figure 6. Eﬂ'ect of placmg collector contact all the way '
across the bottom. : _

Flnally the eﬁ'ect of extendlng the domaln in the y—dlrectlon was looked into.
~ Most, of the action of the device happens near the top, in thlS case the top 1/2» -
micron. Therefore to rnodel the dev1ce 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 extendlng the domaln down to 24 microns is again a net decrease in the B
overa.ll serles resistance -and hence a less rapld dropoff i in beta. To sufﬁcrently model
devices with buried layers it would only be necessary to extend the domaln down to
the burled layer s1nce current beyond here would be negligible.
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Effect of Surface Recombination under the Oxide

A study was also made of the effect on beta of the hole surface recombmatlon
veloc1ty 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 devrces, i€. that because the code was one-dimensional all surface recombi-
nation eﬁ'ects were .ignored. The dev1ce modeled in this study is on the order of 78
microns in w1dth (see Flg '3) depending on where one decides to call the end of the
device. : ' '

7.00 5
‘- 13 .

\ 100 and 0

4,38 1
39—, le4

3.5 4

Beta (X102)

2.63

1.731

6751

| 1000 b e e
' '10‘-7 Co10% . g078 1074 10 107 10“' 10*
' - Jde Arem

Hole Surface Recombmatlon Uelocng (oxlde)

Flgure 8. Plot; of beta vs. collector current with. surface
‘ recomblnatxon veloc1ty under the oxlde as a.
parameter o : - -

.' ~ As the plot shows there is little eﬂ’ect:'en beta until the surface.rec'o'mbinartidn velocity
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is at least 10 '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 surfa,ce recombmatlon veloaty :
There is reason to believe that recombination may be enhanced at the surface when
" the  surface ‘is hlghly doped as is the case here. This is certamly not a complete .
study, studles are . pla.nned to shrink the device until the effect on beta is very large.

,ThlS study will be aided:with the installation of PCGPAK Then we will not be lim-

" ited by the number: of nodal pomts, also Delcos thm epn process w1l] be able to be
modeled in all of 1ts detall : ‘
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CHAPTER 3

Installatlon of PCGPAK

_ The 1deal for every modeler 1s for the modellng prograin to predlct exactly all '
vmeasurable quantltles, eg. currents, betas, cutoff frequencres etc However, 1dea11tyv
'must be balanced by practlcallty (1e computer resources, cpu tlme, etc.). The sem- -
‘1conductor equat1ons themselves that the program is based on’ 1neV1tably have.
' 1nherent approx' n tlons : ‘

- DAP2D (DeVIce Analy81s Program in 2 Dlmensxons) 1s based on the drlft dxffuslon‘ “
equatlons For large devrces these are an excellent approx1mat10n when all other

relevant effects have been 1ncluded in the drift- drﬂuswn atmosphere (1e band-gap— _ :

-narrowmg, carr1er-carr1er scatterxng etc) An eﬂect which drlft dlﬁusron 1mpllc1tly'

. ignores is hot electrons ThlS effect can be 1gnored in large. deV1ces because ‘the areas

“in whlch 1t can occur . are such a small percentage of the overall devwe dlmensrons
‘ “that it has negllglble ﬁ'ect on the measurable characterlst1cs : ‘

One of the most severe constralnts faced by all modelers lS computer memory

: All solutlon methods mvolve solving: a matrlx equatlon Ax=b. The order of A (the"' ”
number of diagonal elements) for the drlft dlffusron model is. ‘three times the number
. of nodal pornts As: would be expected the error in the solutlon is 1nd1rectly propor-
' .“v_',tlonal to. the number of nodal pomts The moré nodal points the better the solution,
> e_more nodal pomts the larger the order of A.. There is a brlght spot in this
»dlsmal plcture The structure of A is. such that most. of its elements are ‘zero. and the

-/ non-zero elements oceur in- ‘bands running para]]el with the dlagonal 'This is a com-

'lbmon occurrence in computer s1mulatlon and. hence there are many direct solvers whlch
take advantage of this structure and requlre only that. the elements between the -

| rbands be stored Even with this storage scheme most of the elements are still zero
(for the dr1ft~d1ﬁ'u31on equatlons) However, after LU decomposrtlon most of these ele—‘
.:-ments become non-zero, ‘and hence cannot JllSt be disregarded, at least for direct

: ,-solvers Iterative solvers are. attractive. because they. requlre storing only the- non-zeroﬂ.w“::'j“: ; :
elements Although 1terat1ve methods have been around a long time, most of the ori-

'glnal ;ethods requ1red symmetrlc posmve definite. matrices to. insure: convergence.
" Not untll recently have there been algorlthms developed for non-symmetnc systems.

DAP2D has untll recently been using a dlrect solver. “This has llmlted the max- .

e _1mum number of nodal points to 4000 in order that the. matrlx and the solver could fit

',completely in the Cyber memory. If the matrlx does- not fit completely into memory, _
the computer has to swap. sections in and out of disk. This is a’'very slow process =

o ’l'compared to: the speed of the cpu andis not considered as a practical alternative. The

cost. of large page faults on the cyber is sufficient that if the matrix doesn’t fit entlrely B
-mto memory and 1t has to be’ swapped 90% of the cost is for page swappxng o
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‘ Several weeks were ‘spent. over. the summer developlng code to 1mplement the»
-1terat1ve algorrthm generally referred to as Orthomln ThlS is one of the iterative
. methods. developed whxch Work w1th non—symmetnc systems A precondltlonlng sub- ‘

routme “was: also developed ‘which* helps speed convergence “The results- were

, encouraglng, but the development of one partlcular algorlthm and one precondltlomng ) |
E :‘technlque proved very time consummg There are many. a.lgorlthms and precondltlon-

"f.»lng techmques each better suited for a partlcular type of problem For this Teason it
~was decided to purchase software called PCGPAK which was avallable from Scientific -

':.":”""'Computlng Associates “and” mcludes ‘all of the known algorlthms apphcable to our

j problem. . It also: 1ncludes many precondltlomng techniques and control over the level -

- of fill in in the 1ncomplete factorizations. With this package it will be poss1ble tofk

1ncrease the maxrmum number of nodal p01nts to 20000. This is certainly enough to.
“solve any 2 dlmenswnal prob]em regardless of the complexity. It also will enable us to
-experlment Wlth the dlflerent algonthms to determlne how they Work under dlﬂ'erlng'

L clrcumstances

Converswn of the code to use PCGPAK s solvers has Just been completed and '
" ,testlng “has begun There are many permutatlons of the dlﬂ'erent combmatrons‘_
* between method of solutnon, precondntlonmg technrque, level “of fill-in" necessary for a-

: _'-.'partlcular problem, orlentatlon of ‘the" precondltlonlng matrlx, ete. etc. At the .

E moment we ‘are at the low end of the learnlng curve as’ to Wh1ch comblnatlons are i

a partxcularly approprlate for a grven problem

S Delcos thln ep1 process in all ‘of its complex1ty w1ll be able to be modeled'
o sufﬁcrently now Results of modelmg usmg PCGPAK erl have to awalt the followmg
: report f.;,' : : : e _
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APPENDIX A
2D Silicon Bipolar Deviee Modeling

In the early stages of semiconductor device modeling - highly simplified one-
dimensional 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-
1zation these simplified models have been rendered obsolete in most cases. Instead,
the emphasis has shlfted towards numerical simulation technlques i.e. the solution of
the semiconductor equations by use of discretization techmques and solutlon of the
discretized equatlons by computer. This method was suggested by Gummel for the
bipolar tran51stor [1] and by DeMari for the p-n _]unctlon diode [2,3]. As early as the '
late snxtles some were applylng two-dimensional dlscretlzatlons [4-6]. ‘ |

The questlon of whether a partlcular device to be modeled requlres hlgher dimen-
sional dlscretlzatwns to be modeled accurately depends on the geometry of the device
~and the des1res of the engineer. If one desires only global quantltles such as: current-
voltage charactenstlcs, a one- d1mens1onal model may be sufﬁc1ent since most of the
physncal quant1t1es can be treated in a heur1st1c manner. However the main power of

higher- d1mens1onal device models lies in their capability to prov1de insight into the

functioning of a device by means of the distributions of the various physxcal parame-
ters inside the device. For some miniaturized dev1ces higher-dimensional models are
often the only 1magmable tool for ‘the accurate prediction of device performance v

Modelmg is becommg more and more relevant durlng the development phase of a
partlcular 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]. 1t is expected that appli-
cations of device modelmg will increase with the decreasing cost of computer resources' '
compared to the skyrocketing cost of experlmental mvestlgatlons Trial and error is
still very much required because the uncertamtles of several of the physncal parame-
ters in the models are still too large. ' : e

DAP2D i1s 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
extractlng 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 extractlng ‘
termlnal currents is explained-and some results are presented ‘
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The Semiconductor Ecjuations _
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,

viy = L (n — p — dop)
65

and the hole and electron continuity equations
V-J,=qG—R)
v '_‘Tn = ""q(G —‘R)
where ¢, 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],

| 1
R = (pn — n2) [Aun +Ap + |

Ta(P 4 p1) +7p(n + 1)

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

Tno
Ty =
. Np+Ny
1+—
Ne¢
and
7po
Tp = : .
' ND+NA
1+——
Ne¢.
n’ is the eflective intrinsic carrier concentration which may differ from n? 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 “‘quasi-electric field" term in the drift term [8,11], ' ‘

Tl'p = —{ipP v Vp — Vp

J = —pn VV, +pu, Vn

n

where V,, and V, are effective potentials.
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A
V,=V+4+~y—

where Ag is the effectlve bandgap shrinkage and v is the asymmetry factor (1 e. how.' '
much of the shrinkage occurs in the conduct10n 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 equat1ons the reader is referred to the references. .
[8 1. | -

Solutlon of a Non-Linear Equa.tlon by Newton s Method

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 1terat1ve scheme, which means an initial guess is made, say X,
then 1mprovements on the guess are made iteratively. This generates a sequence of
estimates to the actual root, Xgs Xp, Xg, X3..., Which. presumably converge to the desired
| root. . , : ~ | _

There are many methods for calc‘ulat_iing 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 o is one of the roots of f(x), and we are at the n'® iteration in our sequence '
‘then we obtain the (n+1)*™ approximation to « (i.e. x,,;) in the following way. The
curve f(x) is approximated by its tangent at the point (x,, f(x,)), and x, . is taken as
the intersection of this tangent line with the x-axis. Thus vfo'r: determining Xpi1, We

have the followmg equation, . B
f(xp) + '(xa) (Xp41 — Xp) =0 |

solving for x; .,

Xn+1_=Xn—T—

Newtons method is a ‘quadratically convergent method. The proof of this 1s_
stralghtforward Let o be a simple root of f, then {f’(a)#0, nor is the derlvatlve zero
for a certain ne1ghborhood of o, and expand f in a Taylor series about X, '

f/ 7/ ,’,I

f((l’) =0= f(?(n) + f’(xn)(o{“xn) +

(0 = x,)"

where 7 i.s’ contalned_in the interval n= ’lxn’——al..b Then dividing by (x,) and »
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reWri.tvinié
s 1(x,) (). :
T T ey ()
-frorhk befo_ré,v“_: i |
) _
. f’(Xn)‘i R Ly
gt = @) + i (o ) =

The‘error"fof- the n*® iteration is defined by

then we ha_ve

2.
"1 (%)

Thus we see that the error for the (n—i—l)th iteration depends on the’ square of the

€ €

R
n+l 2

“error for the n 1terat10n, consequently Newton s method is sald to be quadratlcally
convergent [13] ‘

Extension of Newton’s Method to a Fun-ctibn of Sever.a.l-‘Variables -

Newton's method can be ‘exten'ded to functions of several variables. Newton’s
method for a function of one variable was;e'3sential_ly derived from a Taylor_ expansion
- of {, keeping "oﬁly linearbterms'.‘ Analogously, Taylor’s formdla for n variabl__es gives,

f(—)—‘v)_f(—b(k +f’(_'(k (-—» i’(k)—|—0(”Y —i(kll2)’

where f’(x) isan n x n matrix consxstmg of all the partlal derivatives,

n.

(*)»—- ) | i_é ¥

A

_ThlS leads to an 1terat1ve scheme whlch is now a matrix equatlon,

| ¢ (Y(k (——~(k+1 — _fz)
! f"(;’(k) is called the Jacobian (to be denoted by J here). If we let (_'(k“) —xK)y = Ai(k),
then thls equatlon takes a form whlch is obv1ously a matrix equatlon, ST o

JAX?

o »where ?’ —f("(k Ax is a vector of the correctlons to be added to the previous
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iteration’s solution vector X once the matrix equatlon is solved. This can be done by
whatever means desired. ’

Discretization of the Equatlons

The numerlcal solution ‘of boundary value problems of elliptic partlal dlﬁerentlal
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 pomts This is
~called discretization of the problem.

ii) Since the set of equatlons cannot .generally be solved exactly, some type of
‘ 1teratlon scheme is set up. v

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

DAP2D 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 i is
used to find the “solution vector". Assuming that the iteration converges, then this
vector contalns the hole and electron densities and the potentials at the grid points.

The second partials of the potentlal appearing in Poisson’s equation on a two-
dimensional grid are approximated in the followmg manner. First, we take a centered
~ difference quotient about the nodes (i+1/2,j), (i 1/2,J (i,] +1/2), (1,j —1/2) (cf. Fig.
10):. : S :
' Vi —Vi

v ~ Lj
o fit1/2,; X1 =X
X i—1/2,j | Xj —Xj_)
av ~ Yijn—Vy
W hit/2 Vi
v | ~ Vij=Vij
'(9y,J1/2 YT

Second we take centered-difference quotlents of the first partlals to obtain the Lapla-
- cian at (i ,J)
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dV .
ok l+1/2] ox k- 1/21
1/2 1+l +1/2 X 1)

avl

hy (hL +hR) thR _,hL(hL +hg)

Where il S
o VR = V1+IJ hL = X"Xx—l
. £ VL = V hR = X1+1
Slmllarly 1n the y d;rectxon, }. S S
o d?v , v Vi o Ve

e e
dy2 o .h (hB+hT) - hghp hB(hB +hT)

o the subscrlpts have a s1mllar mterpretatlon but now they refer: to top and bottom in
_ the ¥ -direction (cf. Fig.. 10) ' ‘

: Comblnlng these, the followmg dlscretlzed form of P01sson s equatlon is obta1ned '
at node ( ) v :

.VU - :'h (hB+hT) (hL+hR)

2VB '_ '.2VR o [ 1 5 1

. +‘ v ,::‘;1:*?[ '?-2VT o ( N ‘d ) 0.
op;;) =
- h (hL-l-hR) (hB+hT) - U p” " '

A s1m11ar sequence is- performed on: the contrnulty equatlons a.nd the followmg sett .

L of d1scret1zat10ns are obtalned

L 2Ume 3, ) j'z(iJ“pT I q(G_R)._.O
‘ ,p’u hL+hR hB+hT »»'Jf-vv-:-”

.‘f _ :Q(JnR JnL) + (‘] nB)
'.‘n'uv hL+hR S hB+hT

( )—0

o wlth 51m11ar 1nterpretat10ns for the subscrlpts except that now: the rlght (R) left (L)

_top (T), and bottom (B) refer to the halfway p01nts between the nodes (the x’s in Fig.
- 10). This is necessary because ‘the contlnulty equatlons 1nvolve only ﬁrst partlals of _
- the: current dens1t1es

- The- fvu, fpu’

‘extenswn of Newton s method to functlons of several varlables We see that we don’t

fn i are the ve'ctOr ‘fnnctions"" f(Y) previOUSly me‘ntioned‘"in the
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have one function of several variables but several functions each with several vari-
. . e}
ables. - There is one set {f vijrip.ijs n,ij} for 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 Caiculatiohs v

We see that the discretization of the continuity eqﬁations requires knowledge of
the currents at the half—way pomts The currents can be written in terms of the
lndependent 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, o ' '

yr | (pi+pr)
Jp=— 2 { i (VpT—Vpij)+(pT,—pij)

hp 2
However, it is well known to device modelers that this discretization approximates the
continuous equation reasonably only if the change in the qua31-potent1al between
mesh points is less than 2kT /q [15]. In a two-dimensional 51mulat10n where nodes are
scarce, it is very difficult to 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, ‘

dv, ¢
Jy=—u, jp —% + 2 ¢
P Mp} {p dx + dx}‘

-v, d v
| =Hpe g (ee)
" then
— P evl — _d_ (p'evp)»
Hp dx

Assummg that the moblllty, current, and quasi- electrlc field (—VVP)”ar.e constant
“between the mesh pomts Xj to X;;, then V can be wrltten, B ‘

Voi+1 — Vo

Vp(x) = Vi + g - (x —x;).
‘ J+1L
Then if we integrate
M ge g
f = X = f — (pe "")dx
% Hy X; dx

we obtain
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~“pR MR AV” ] AV,
— e —~1 =pre " —p;

L , ‘ MR AV' PR Pj
where A_ij=Vp‘,j +1_ij and the R’s have the same meaning as before Then the -
~current density reads, - e
jo o M AV Ipre "—pj |
o hp | &V

The range of validity of the dlscretrzatron is greater [14] This allows for the use of
N }fewer mesh points. , v

There i is yet another ‘problem from the standpoint of numerlcal error. It is well
known that_subtractnon is not -a benign operation on the computer. _In»fact the rela-
‘tive error in the calculation y =x; —x, is [13], ’
| IAX]: + 1A%y}

I
1 X1 — x2|

Ay
'y_

II/\f

whlch can be substantlal for X; ® X,. If one uses either the conventional or the -
_Scharfetter—Gummel discretization to calculate majority-carrier currents the results -
~can.be off by orders of magmtude, because in: these regions pR = p; and AV = 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

rn_e_thod is qulte,general, but it will be developed here for the speclal case of a transis-
1) The domaln is. d1v1ded into as many subdomams as there are contacts
- 2) The contlnurty equatlons e L
AR j'p =(G =R) . (normalized) -
V : 7 = —l(G ~R) ‘(normalized)
are 1ntegrated over the regions where the current densmes are mlnorlty car-

 rier’ current densities near the contacts. For instance, in regron I (cf Fig. 11),' '
“since there is an - N+  diffusion under “that contact we! Wlll 1ntegrate’

V'Tfp (G R) there S R .
| fv j’ dn_j(c:—_R:)'dn_r -
., T

where dﬂ is.a drfferentlal area '

Usmg the d1vergence theorern, the left hand srde becomes an 1ntegral over the surface -
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[V-3,d0=[T,-4ds
| S

~where 5y means the integral is to be performed on the surface defining region L ‘When“
mtegratlng on a phys1ca1 surface where there is no contact thls is a surface recombl- 4

pr natlon current For reglon I then we have,

f "f [ onR)Ms+ [
physrcal ) oo contact
surface - il
+ Jpnr ={ (G-R)dlx

and for reglon II

IT nds = f Ja(Re)ds 4+ Ju i1 —‘Jn,III—>II
Sy - physical : L
' » surface S P
= [ Jds=[(G-R)O

7. contact Sl

‘where J;y;,1 is the total;_:hol'e‘.cu'rrent .ﬂ‘owing,-from region Il 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 (J pll—1) has to either flow.
out the contact recombine at the surface, recombine in the bulk or be added to by
‘. generatlon (G). Thus we could 1mmed1ate1y write,

- Jp,II——»I = f Jp ds + [ S)ds — [ (G—R)d},
' _ contact physrcal | R e
' ' surfa.ce

and if we. bear in mlnd that electron partlcle flow is opp051te to the current ﬂow, '

,_ Jnll—»l - JnIII—-»II = f - Ju(R s)ds + f Jpds f(G R)dQ
g o Physmal U conta.ct _ 7 II o
) surface ’ .

We also know from Klrchoff’s current law that the total current ﬁowmg mto region [
3 has to flow out the contact -
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I = Jp,u—»l +Jdinor N v _ _
A= [ Jds+ [ LR)ds + Ty

contact . physical
. in N+ surface in [ : : E
4] LRYs+ [ Lds— [ (G-RMO
physical _ contact 1&1 ' ’
surface in II : ©+ in p .

We notice that there has been an assumptlon of current dxrectlon throughout.
DAP2D defifies as positive current; that which is flowing from the outsxde 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 cut of III, and the sum has to be equal to the current going into contact II (cf.
Fig. 11)

Note that maJorlty carriet currerit densities are not computed anywhere in the
algorithm: The boundary lines for regions I and II are user supphed The program
prints the défining boundaties on a doping density. plot of the device. The one source
of possible numerlcal instability is the J, . term. In order to i insure numerical sta-
bility  the user should check that the deﬁnlng boundary for II remains in the p-
diffusion. = Of coutse, il the device were p-n-p, then the relevant current would be -
Jo 11— 1 and the boundary should remain in the n- dlﬁuswn The program automati-
cally selécts the minority carrier current " :
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APPENDIX B
‘. Introduction

- The running of DAP2D (Device Analysis Program in 2 Dimensions) is accomplished
by first inding a solution at all of the nodal points by assuming the semiconductor is in
equilibrium. Essentially this means that there are no app‘liedvvoltageson 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 hght to generate carrrers) It also‘
serves as the time to design and reﬁne the mesh. '

Slnce dev1ces are different, we need to have a way of telhng the program where the
contacts are. located doping - den31t1es 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 Wlthout assoc1ated format declaratrons through the use
of namelist statements. '

 As an example con31der ,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 belonglng to a partlcular namehst by the
NAN[ELIST declaration statement eg '

'NAMELIST / TABLES / xllne,yhne,vees

declares the varlabl‘es 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. o '

Input Deck

» The actual executable programs, EQDAP77 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.
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| _' The _]ob control cards at the top of the ﬁle are partlcular to the Cyber 205 at Pur-v

due. The actual input deck which would be common to all files regardless of machine. -

‘begins after the first #feor. This #eor (end of record) tells the Cyber that the above are

~ job control statements and the following is the mput data for the program which is run

first (ie. the equ111br1um run) The second #eor tells the machme that the next set of

. statements: are meant for the second program to run (1e the. non—equlllbrlum run). A
v ,ﬁnal #eor at the end of the file is optlonal ” ‘

" The lines i in between the #eor statements are elther comment: hnes or input data
usmg namehsts ‘The first line after the ﬁrst #eor is a comment line. It can ‘be used to
”l’descr1be the dev1ce belng modeled and any other relevant 1nformat1on can be included.
It can be 80 characters long or one full line. This is the first- thlng read in by the pro-

o ~gram and must . be the first line in the input deck. When the equilibrium part of the
program has run it prlnts an execution summary and this comment line is printed there

to a1d in- 1dent1fy1ng the output at a later date.

The lines from the comment Tine to the mext #eor are 1nput statements us1ng"
namelists. It should be noted that the namelist input statement beg1ns in column 2
W1th an &. Column 1 of each card must not be used (except for the comment lines).
’The first letter must be an & i in column 2, followed 1mmed1ately, W1th no intervening
blanks, by the namehst name. The namehst must end with the characters & END (no
mtervemng blanks). Between these del1m1ters, any or all of the variables in the hst may
be ass1gned values, in any order, by punchmg the name of the variable, an equal sign,

o and a constant, in sequence (an a551gnment statement) It is noted in passing that at
- least on the Cyber, even if one des1res all of the default values in a particular namelist,

that namehst st1ll must appear in the. 1nput deck with an ass1gnment statement for one
of the variables or the program will bomb The s1mplest remedy is to ass1gn ‘the default _
value to one of the var1ables in the namelist in this s1tuat10n Co

One other note, even though the var1ables within a part1cular namehst ¢an occur in
any partlcular order Wlthm an 1nput statement, the namelists themselves must occur in
a part1cular order. One should put them in the order they appear in Appendlx C, or in
the sequence they are llsted in the section descr1b1ng the namehsts

~The input deck for the non—equ1hbr1um part of the program 1s the same in con-
struct as that for the equlhbrlum part ' ‘ P
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Namelists for the Equilibrium Part of the Program

‘The equlhbrlum part. of the program serves not only as an. initial guess for the
non-equ1hbr1um run, but also to define the structure of the dev1ce

v Na.mehst DEFPRO

- DEFPRO is an acronym for DEFinition of the PROblem, and as such 1t deﬁnes the
,ba31c structural characterlstlcs of the device, options pertaining to the equilibrium run
1tse1f and convergence and iteration criteria.

TEMP.

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

Default = 27.0

'BGN , ,

If parts of the semlconductor are very heavﬂy doped then the eﬁ'ectlve bandgap
becomes smaller. The effects on the operating characteristics of the device may be
strongly affected in this situation.” DAP2D provides three optlons (1) bandgap narrow-
ing can be ignored. In this case one would type bgn = ‘none’. Note that bgn is a char-
acter varlable, therefore the argument must be enclosed in single quotes. (2) Bandgap
- narrowing model developed by Slotboom and DeGraaff [1 1 ] In this case one types bgn :

= ‘sb’. - (3) Bandgap narrowmg model developed by Lanyon and Tuft [2] In this case
one types bgn == ‘lt’ ' ~ »

Default = ‘none’.

'DOPBLK

This varlable 1nd1cates to the program an overall doplng dens1ty ThlS is the first -
»_step in assigning doping densmes 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
deV1ce by the DOPNG, DOPNG2 and DOPNG3 namelists. If the bulk dopants ‘are
. donors then this is a pos1t1ve constant whereas for acceptors it is. negatlve ’

Default = 1><1015
ThlS 1nd1cates the w1dth of the dev1ce in microns.

Default = 100 um
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This i_ndiCates the thickness or height of the device in microns..
 Default = 100 ym

V This indicates thennnil)er of mesh lines in the: x-direction. "Pr'esently' one can have

. ‘a max1mum of 200 hnes in either the x or y direction. Note that the total number of

nodal pomts (p01nts Where the hnes cross) must be less than 20000 (1e NXF*NYF =
',"20000) ' T o _ ; DE

-Default, =10
Exactly the same as NXF‘ except in the. y—d1rect1on The same restrlctlons apply.
Default =10 ' ’

ITMAX_ o

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 i in"the non-ethbrlum part. Conse-
- quently, the number of iterations required to- obtam a solutlon is much larger How-
‘ever, usmg thls method saves on storage ' '

Default = 500

- DELTST

" During the ‘(':ourse of one SOR iteration the program stores the rnaximum 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 (1e the units are. eV and a funct1on of temperature)

. Default = 1 x 10'4 |
ThlS mdlcates how one w1shes to ﬁt the user. supphed dopmg data to. the nodal

pomts Slnce the placement of the mesh lines and the points where the dopmg is known

If--do not in. general match up, the dopmg data must be interpolated to find the doplng at’
“the mesh lines. - If the data has no real steep gradients then the cubic sphne routine will -~
‘g1ve the better ﬁt “if however there are real steep gradients in the data, it has been

_' -found that the cublc sphne routine has a bad tendency to oscillate and give poor results
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If the user has selected the ‘cubspl’ option then he should check the output to see how
good the fit is. The alternative is fit — ‘linfit’. This is just a simple linear interpolant.
If the data points are very finely spaced (for instance SUPREM gives a data point at
évery 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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' ,'Namellst TOPBND

"TOPBND is used to communicate to the program the locations of contacts, the

positions - of - diffusion w1ndows, den51ty of interface charge, and other information . - o

regardmg dopmg for the top surface of the device. The reader is referred to Fig. 12 for
,' a p1ctor1al representatlon of the function of the varlables in TOPBND :

XT 1nd1cates the beglnmng point and end pomt of a contact (1n m1crons) startmg .

from the left edge of the device. XT and TOPC work together For instance, referrmgi,__-"

~ toFig: 12, note that there is a contact between the pomts at 32 pm and 40 pm. This is
‘ commumcated to the program by setting topc (3) = 2, and xt(2) = 32.0 and xt(3) =
- 40.0. Note that xt(k-1) and xt(k) position the tope(k) contact. If the contact went all
the way across the top then one need only set topc (1) equal to a positive number,‘ ‘
' because the default values for all of the elements in the array xt are 10'°, and the pro--
gram would automatlcally assume that the contact began at zero in this case. If there

was a contact which began at zero and ended at. 32 pm then it is only necessary to set_.. :

xt(1) = 32.0 and tope(1) = a pos1t1ve number. It is assumed in this case that the con-
tact beglns at zero. If a contact runs all the way to the end of the device (ie. all the
way to the r1ght hand side when referrmg to the top surface) it is'good practice to set
“the element of xt which s1gn1ﬁes the end of this contact to a value larger than the ‘
f length of ‘the device. This is necessary sometlmes because, due to roundoff errors, it will
‘ occas1onally not put the contact all the Way to the last mesh line.  One should check the

' NODTYPS 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 o v

“contacts on the top can be located with this number of elements -

v Default all elements are set to 1010 o

TOPC

TOPC(k) is used to 1nd1cate whether the mterval from xt(k—l) to xt(k) isa contact
~or not. TOPC is also used to number the contacts The numbermg can be used to glve

a letter to the contact on the DEVICE PLOT If two contacts ‘on dlﬁerent parts of the
~ device have the same number, it is assumed they are shorted together In the case of a
vtransrstor it must be used: to d1st1ngulsh between the collector, base, and emltter 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

fcontacts then appear on the DEVICE PLOT as C, B and E. TOPC(k) = 0 1ndxcates :
- that there is not a contact between xt(k-1) and xt(k)

’ Default TOPC(k) = 0 for all k _ -



topc (1)=1

////////////4] topc'(2)=<_> /////////////

topc (3) =2

X max = 55

!

xt(1) =12p

b

Xi(2)=32p  xi(3)=40u

bo

tc(1)=3

Figure 12

v"_‘)’malx=40p‘ STREI
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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 beg1nn1ng and end of a
diffusion window while PTOP defines the particular proﬁle desired. The program
automatically ‘‘rounds out” the profile so that the doplng goes underneath the dlﬁ'uSlon
window. ‘

Default = 1010 for all elements -

PTOP is the analogue of TOPC. It indicates the type -o.f profile under the
corresponding window. PTOP(k) refers to the profile under the window defined by
DXT(k-1) and DXT(k). See the quick reference guide for all of the possible profiles.

- Default = 0 for all elements

DTOP: ,

“If one selects elther 1 or 2 for the proﬁle (ie. complementary error function or
Gaussian), then the peak doping concentratlon 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 doplng proﬁle

is selected. : :

Default = 0.0

ZT.

It may not be that the peak doping concentratlon for a complementary error func-
tion or Gaussian proﬁle occurs at the top. ZT serves to specify the position of the peak
(in mlcrons) from the top surface. There are corresponding arrays for the bottom left,
and right surfaces (ZB, ZL, ZR) which give the peak concentratlon posmon from the
bottom, left, and right surfaces

Default = 0.0

XJTOP

If either a complementary error function or Gaussian profile is selected then thls
defines the point at which the doping reaches the background doping (ie. DOPBLK) in
microns for the k' segment. There are similar arrays for the bottom, left,. and rlght .
sides. This also has no effect if a user supphed doping profile is used. ’

Default = 0.0



| =50 pm DXT( 2)=10.0 um
PTOP( ) = l w  PTOP(3)=0
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Gaussian profile.
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Figure 13 -
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QSSTOP

At 1nterfa.ces between msula.tor and semlconductor Gauss law will be obeyed
a d :
v €sem 6;?) : €ins a;ﬁ = st - :

Where esem is the permltt1v1ty of the semlconductor, €ins that of the 1nsulator, w is the'

potential and n denotes the normal derivative (for. rectangular geometrles the deriva-
tives become O/ox or 8¢/3y) Q. then is the fixed surface charge at the interface per
cm™ 2. QSSTOP then is the fixed surface charge at the top semlconductor msulator

interfaces. There are similar expressions for the bottom, left, and rlght sides..

Default =0, 0



S44-

. Namelists BOTBND, LEFBND, and RITBND are all similar to TOPBND.
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Namelist XMESH

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

& xmesh nx = 9, xx = 10&end

if xmax = 1.0. If nxf = v 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 ent1re domaln is

adequate ‘Regions where the dop1ng is changing from p-type to n- type require the most -
closely spaced mesh hnes, because in these regions the’ potential and carrier concentra—

tions change host rapidly. Regions containing steep gradients 1n doplng also require'

closely spaced mesh lines for the same reasons. ‘

v Since it is not known a priori the ideal placement of the mesh hnes other than the
general guidelines given above, the program allows you to specify less than the final
number of mesh lines using the X]VIESH namelist. NXF in the DEFPRO namehst
specified the final number of mesh lines in the x-direction. If the total number speciﬁed ’
- using Xl\/IESH_ is less than NXF then the program will select the remalnmg 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 th1s process until we have NXF mesh llnes in the x—dlrectlon '

An optimlzed 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 d1scret1z1ng a continuous problem is that the variables of
concern are changing slowly from one mesh line to the next. Ideally we would have an
1nﬁn1te_ 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 ¢an 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 equillbrlum and non-equilibrium
runs. ‘
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' Namelist YMESH
See X]VIESH v
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Namelists for Nén-Equilibriﬁrr_i

Namelist PROBLM

- 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 routlnes

Default = -1
INFO | | S
This is used to control the amount of output. During debugging this should be set
to 5. ‘ ' = - N : o ,
 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 detailson how this is accomphshed 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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: Nam'elist NEWTON

' ITMAX , SRR .

. The program solves the set of hnearlzed equatlons by Newton s method There are

. many reasons for a partlcular problem not- converging to a solutlon some of whlch are,

J 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 solutlon For these reasons, 1t is necessary to hmlt the max1mum number ’

of 1terat1ons per voltage step allowed

Default = 100

"fDELTST

- This is the convergence crlterlon, it is. assumed that if the maximum change in the
ﬁpotentlal is less than DELTST you have a reasonable solution and the 1teratlon stops.

Default = 1><10'3 (1n units of kT)

‘IDVRG, |

- Like ITMAX thrs is de51gned to- catch non—convergence Unlike - ITMAX IDVRG
speclﬁcally checks for divergence of the solutlon The program checks to see if the max-
imum change in potentlal is greater than: the last 1terat10n s max change in potential. -If -
-this is so, and this continues for several 1terat10ns, 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 does not distinguish between' large increases in
'~ the corrections and small ones. Consequently, the user should check the max change in
potent1al for each iteration. If it'is belleved that the program Would have converged‘
‘but Was stopped w1th the message . '

ok SOLUTION DIVERGING ok

‘ then IDVRG should be set hlgher and the program run agaln
Default = 5

-MTEST (real varlable)

" If the max1mum correct1on (1n units of kT/q) is less than MTEST the program
‘uses the prev1ous Jacobi matrix. This opt1on is rarely set to any value other than the

o 'default but could posmbly be used to reduce CPU t1me "

Default = 0. 0
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: MTMX (mteger varlable)

If the number of iterations made after MTEST is satisfied exceeds MTMX the pro-

gram recomputes the Jacobi matrix. ThlS optlon is rarely set to any value other than‘ '
the default :

Defa.ult = 3

The main problem associated with the elass’iéal'Né’Wton method is the tendency to
overestimate the length of the actual correction step for the iterate. ThlS phenomenon
is frequently called overshoot. There are a couple of methods' 1ncorporated into the pro-
gram to deal with this problem The three p0331b111t1es are the method of Brown &
Lindsay [3], the method of Rose & Fichtner [4], or a comblnatlon of these two, NDAl\/[P

= 1,2,3 selects the above methods in that order NS

Defa.ult =1

REDUCE (real varlable) L

The reductlon factor used when NDAMP is chosen to be 2 or 3. See Gray [7] for"-' '
details.  *

Default = 2. 0

| KMAX (mteger varlable) ‘ L
The maximum number of reductions if NDAMP is set equal to 2 or 3.

Default =5

LTEST (real v"ariiable)
The local convergence test of F = 0.
Default = 1.0x10°° o
* GTEST (real variable)
|  The global convergence test of F = 0
Defa.ult is 1 0x10%0,
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Namelist RECOMB

: TAUN o v
This is the Schockley—Read—Hall carrier hfetlme Note that the program mcludes B
the capablhty for doping dependent lifetimes by using ‘the NC parameter If NC is set
to. a reasonable value to include doping dependent hfetlmes then this TAUN becomes m

eﬁ'ect a Tno, because now the carrier hfetlme is deﬁned as ' '

o e i n : 1+dop1ng/NC
Default TAUN = 1><10'4 seconds o

TAUP

: Same as TAUN except this refers to the holes If NCis 1ncluded then -
S o oo v v
P 1-{-doping /NC

~ Default: TAUP = 1x107* seconds

: - This is the number used in the SRH vdoping—dep'endentlifetimes '_
e e X » o | |

where p can be n or p- -
~ Defau]t NC = 1><105°cm -3

ET : ; . : : /
‘ " The program at the moment only 1ncludes the capablhty of defining smgle trap
energy levels. ET deﬁnes th1s trap energy level Wlth respect to the 1ntr1nsrc level. '

D_efault ET = 0.0eV ‘

AN L

The auger recomblnatlon term 1s, ’ - :
. : , e Rauger = (A n+App)(pn nl)

: AN defines the electron Auger coefﬁclent A

, vDe_fault.,AN = 5x107%% ¢m® fsec
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AP »
Same as AN except AP refers to the hole Auger coefficient.
Default: AP = 9.9x10732 cmﬁ/sec
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Na.melist MOBLTY

» MODEL ,

MODEL is a character varlable which defines the type of carrler moblhty model
‘the user Wlshes to use. There are currently 4 ch01ces

 MODEL = CT |
use the Caughey—Thomas expressuon 5]

'_MODEL — CT-CCS

" the effects of ‘carrier - carrler scatterlng can be 1ncluded with the Caughey— o

- Thomas expression »
~ MODEL = ARORA |
’ the Arora mobility model [6]

" MODEL = ARORA CcCs
The effects of carrier - carrier scattering can be mcluded here also [6]

Default: MODEL = ARORA - CCS
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Narnelist BC (Boundary Conditions)

QSSTOP '

~This is the same QSSTOP as in the namehst TOPBND from the equlhbrlum run.
If one WlShed to have a different surface charge between the equilibrium and non- ‘
equilibrium runs one could do this here, otherwrse it Wlll s1mply be read in from the
non—equlhbrlum run.

| Default = read in from equlhbrlum run.
SPTOP -

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

R - pn — n?
v > n+nls)/0 Vttht+ p+pls)/0 Vttht
The surface recomblnatlon velocity for holes is then S, = ¢ Vttht; where o, is the cap-

ture cross- sectlon, Vi, is the thermal veloc1ty and N is the dens1ty of traps at the sur-
face.

‘ Default = 0. 0 cm/sec

SNTOP

 Surface recombmatlon velocity under passwated surfaces for electrons

Default = 0.0 cm/sec

QSSBOT‘. |
See QSSTOP - -

- SPBOT -
See SPTOP

SNBOT
&mSNTOP'

QSSLEF o
~ See QSSTOP

SPLEF
See SPTOP
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SNLEF

k See SNTOP

| QSSR:IT; '.
‘See QSSTOP

g SPRIT
" See SPTOP

- See SPTOP
- ETS , o | |
~ This is the surface energy trap level relatlve to the mtrlnsm level E;.

Default = 0.0eV

IDEAL

, This is 2 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 statmg th1s is that equlhbrlum conditions prevall'
under the contacts

ho Default = .true.
SPP | i . | -
This is the hole surface recombination velocity under contacts for p—type doping
reglons, in case one wishes to have somethmg other than an ohmic contact, a more real-‘ _
1st1c situation. ' ' '

Default =1 0 x 107 cm/sec -

SNP | 4
Electron surface recomblnatlon veloclty under contacts for p-type doplng reglons

Default = 0. 99 X 107 cm/sec

'SPN S |

Hole surface recombmatlon veloclty under contacts for n-type doplng reglons
Default = 0.99 x 107 cm/sec - '
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SNN

Electron surface recombination velocity under contacts for n-type doping regions.
Default = 1.0 x 107 c¢m/sec

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



- 56 -

Namelist OPTONbG

This option is eiclusively 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 operatlng transistor (1e ‘base-emitter forward biased collector base
reverse blased) ‘ ' Ll :

" Default: DVBE == 0.05 volts

"'DVCE
Voltage 1ncrement taken to reach VCE.
Default DVCE = 0 5 volts

XAL- | | _

The way that the program calculates terminal cnrrents 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 deﬁnlng A within the ) dlﬁu51on, 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 XAl and YA respectwely XBI and YB have a simi-
lar functlon for the subdomaln B. Note that it is necessary to 1solate the middle contact :
-within A.

Default none, this must be supphed



bi

— — — — Jje—08

|

L

SUBDOMAIN A

%
_ N

- SUBDOMAIN B

______ _"4_Yb

:

«—vya

Figure 15

- Lg-



-58-

Seev XAT.

YA
See XAl

YB
See XAl
DELJB ,
As the base-emitter voltage begins to approach the hlgh-lnjectlon condition it is
‘necessary to decrease the voltage steps on ‘the base-emitter so that the Newton iteration
doesn’t diverge. It is pos31ble to get nearly linear jumps in the base current from one
Newton iteration to the next by taking voltage steps of DELJB/JB, 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 Vi, by DVBE and begms
: mcrementmg the voltage steps in units of DELJB /JB.

Default: DELJB = 1x107°A/em
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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

&YMESH &end

The parameters and their default values are listed for each NAMELIST in the fol-

lowing tables.

- DAP2D - May 28, 1988 -
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Namelist DEFPRO . -
| Parameter Type Default Description
INFO integer 0 | amount of desired
' output information
| TEMP real 27. | device temp (°C)
-~ |'BGN char : NONE set bandgap narrowing model
choices-
NONE _
SB (Slotboom-DeGraaff)
LT (Lanyon-Tuft)
DOPBLK real 1><1015 background doping (cm™?)
| XMAX real 100 device width (um)
" lymax real 100 device thickness v(u,m)
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 A max # of SOR iterations |
v'DELTST real 1><10—4 .| maximum allowed change in
' ' potential for convergence (kT)
FIT char ‘cubspl’ method used to interpolate
B the doping data

. - DAP2D - May 28, 1988 -
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Namelist TOPBND

Parameter

Type Default Description
XT real - 10*10'° the position of the segments defining
- array the contacts (um)
TOPC - integer 10*0 if TOPC(K) > 0, the segment
array between XT(K-1) and XT(K) is
a contact
DXT real 10*10'° the position of the segments defining
array ' the doping profiles (um)
PTOP integer - 10*%0 defines the doping profile in the
array segment between DXT(K-1) and DXT(K)
=0, no profile
=1, 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 10%0.0 net peak doping conc in Kth segment
array (ecm™3)
<0, p-type
>0, n-type
7T real 110*0.0 position (from top surface) of net
array ‘peak doping conc in Kth segment(um)
XJTOP - real 10*0.0_ junction depth in Kth segment (ym)
' array
QSSTOP real 0.0 density of fixed surface charge on

top surface (cm™?)

- DAP2D - May 28, 1988 -
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Namelist BOTBND

Parameter-

Type | Default Descriptioh

BOTC
DXB
PBOT
DBOT
7B
‘XJBOT
QSSBOT

similar to NAMELIST TOPBND

- Namelist LEFBND

Parameter

Type Default Description

XL
LEFC
DXL
PLEF
DLEF
ZL
XJLEF
QSSLEF

“similar to NAMELIST TOPBND

'.gDAP.‘zD - May 28, 1988 -
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Namelist RITBND

Parameter | v"‘I"'ype 1 De:faﬁ']t { Description .

XR - ‘ o | N - | similar to NAMELIST TOPBND
RITC |
DXR.

| PRIT
“DRIT
XJRIT
QSSRIT

- DAP2D - May 8, 1988 -
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‘Namelist DOPE2T

- Def ault

array

| Pérameter . Type Description
" |porGz logical FALSE. | logical variable indicating -
o ' whether there is a-second diffusion.
D2XT ' real 10¥101° the posiition .of the s{egments‘ defining
o array - the doping profiles (ﬂr_n)
| peTOP integer 10%0 defines the doping ‘prOﬁle in the
L array segment between D2XT(K-1) and D2XT(K)
=0, no profile '
=1, ERFC profile
=2, gaussian profile
=-1,-2,-3,-4, use data
on tapel,2;3,0r 4 (see notes)
=-11,-12,-13,-14, use data
: on tapell,12,13,or 14'(see ‘notés)
e D2TOP - real 10%0.0 net peak doping conc in Kth segment
= R  afray v : (e | RS
<0,.p-tYpe
>0, n-type
22T real | 10%0.0 position (from top Surface) of net
‘ Larray 'peakvdoping conc in Kth segment(um).
| XJ2TOP real 10%0.0 junétion depth in Kth segment (1m)

- DAP2D - May 28, 1988 -
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Namelist DOPE2B

Parameter

Type

- Default

Desc riptibn

D2XB
P2BOT
D2BOT
Z2B
XJ2BOT

similar to NAMELIST DOPE2T

Namelist DOPE2L

Parameter

Type

Default

Description

D2X1,
P2LEF
D2LEF
Z2L
XJ2LEF

similar to NAMELIST DOPE2T

- DAP2D - May 28, 1988 -
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Namelist DOPE2R

Parameter

Type Default Description

| p2xr
| P2RIT

|'D2RIT

Z2R
XJ2RIT

similar to NAMELIST DOPE2T

Namelist DOPE3T

~Parameter

Type Default Description

DOPG3
D3XT

| psTOP
D3TOP
| z3T

I XJ3TOP

similar to NAMELIST DOPE2T

.- DAP2D - May 28, 1988 -
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Namelist DOPE3B

Parameter

. Type Default Description

D3XB
P3BOT
D3BOT
Z3B
XJ3BOT

similar to NAMELIST DOPE2T

Namelist DOPE3L

Parameter

Type Default Description -

D3XL
| PSLEF
'D3LEF
Z3L
XJ3LEF

similar to. NAMELIST DOPE2T

- DAP2D - May 28, 1988 -
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Namelist DOPE3R

'-'j.f'”_‘Pa?ramef}ér : Type | Defau“ltb | Description

- psxe | ~ | similar to NAMELIST DOPE2T
" |PSRIT - | o | - S
- | D3RIT
23R

| xgsRIT

© Namelist XMESH

?inar'arjr;léi_‘.érn , "~ Type ‘ Defq,ult : DéScription

NX RS real | 4 of nodes in this'seg'mé‘nt"‘ 3

- XX e »'rea‘§l‘ 1 | position of t.,his" segrh'ent (,um) I

- ‘ \,Na.‘m.eli‘st YMESH

= Parameter |  Type ‘. e Default Déécﬁptiph.l

: NY R real | # 'Q_fv nodes'iﬁ, this ség‘in’ent; .

: YY L real |- - | position of this segment (,um) o

- DAP2D - May 28, 1988 -
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DAP2D QUICK REFERENCE GUIDE

The DAP2D 1nput deck consists of a comment card followed by elght
NAMELISTS as below. : : . .

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

" The parameters and their default values are listed for each NAMELIST in the fol-

lowmg tables.

- DAP2D - May 28, 1988 -
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Namelist PROBLM

Parameter -

" Type

i | 'bDefault b'

Déscr‘i'ption

| NUM2D

integer

 -1'

run number of this run

if <0, NUM2D is set automatlcal]y

using data. on tapelO’

INFO

integer .

" =0 for minimum butput o IR

=5 for maximum output

| TAPE

logical

FALSE,

store’ resulté on tape

- DAP2D - May 28, 1988 -
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- Namelist NEWTON .-

| Parameter = [ Type' - Default Description
ITMAX 'ih‘t,eger . 100 max number of Newton iter’,ation's‘ :
DEL.]‘ST L - real 1x1073% | maximum allowed change in
' E potential for convergence (kT)
IDVRG | va"integer 5 max # of iterations for which niax'
' change in pot,én‘tial‘may incréase | L
before divergence is presumed »
I MTEST .~ real 0.0 if max-correction (in kT/q)"
o ' is < MTEST, use previous Jacobi
| matrix (may save CPU time)
MTMX ’ .i_ntege_t 3 if # of iterations after MTEST
R ' satisfied exceeds MTMX, '
~recompute Jacobi matrix
'NDA_MP : intég‘evr. ' 1 ‘selects damping for NeWto(ﬁ’s_v N
R ' " method ‘ - ) , :
o =1 for method of Brown & Lirzldbsay, .
B | =2 for method of Rose & Fitchner
- =3 for combination of 1 &'2. »
REDUCE 3 " real 2. reduction factor used if
‘ NDAMP = 20r3
KMAX “integer 5 maxi‘rrnu‘m_numbe»rj of reductions
if NDAMP = 2o0r3 _
'LTEST' o real 1x10*° local convergence test of F =0
| GTEST real 1x10°° global convergence test of F =0

- DAP2D - May 28, 1988 -




Namelist RECOMB

" | Parameter

~ Type |

Default- |

Description

IR e

g

- real

Coaxi0Tt

1 SRH e]ectron llfetlme (sec)

actua] llfetlme is

| 7, = TAUN/( 1+DOP/NC) |
‘where DOP is the total

- impurity concentratlon

| TAUP

" real

Ixio™t

SRH hole lifétimek(sec’)lu ’
actual llfetlme is v
Tp = TAUP/ 1+D0P/NC).,,

where»DO_P is the total

impurity concentration =

- real

L 1x10%°

“cut-off for impurity
,dependent SRH llfetlme |

_(cm D

real -

'0‘.0,'

trap level w.r.t. intrinsic .

level (eV)‘

real

2.8x1073!

'electron Auger coefﬁclent

cm6 [sec) -

“real -

9.9x107%2

' hole Auger coefﬁcnent

‘ cm6 /sec

- DAP2D - May 28, 1988 -
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Namelist 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

- DAP2D - May 28, 1988 -
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Namelist BC

. Default

QSSRIT

‘.Paramet‘er,  Type Description
SNTOP real 0.0 | electron surface recombination RS
'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)
[DEAL logical .TRUE. if .TRUE., assume ideal ohmic
contacts o
if IDEAL=FALSE., ,
SPP .- real 1x107 effective hole recombination™ -
S . velocity at p-contact (cm/séc) N
SNP ' ‘real -0.99)(107 o effective electron recombi_natio-n__'
Fe » ' _ " ¢ velocity at p-contact (cm/sec) ol
SNN . © real 1x107 effective»electron.feco_mbinatioh i
3 . o velociﬁy at n—cont_act (éih/sec)
| SPN real - 0.99x10" effective hole rec}Omb'in_at,’ibvhé' '
B o ~velocity at n-contact (dn_/sec’)
ETS real 0.0 surface’_ State- tfﬁp 'levgl- S
SR ” | | w._r.t.vvintrinsivc l:evel. (eV)‘ L
| :QSSTOP real 0.0 - _ﬁxedb surface ‘chafge densities -
QSSBOT | real 00 ‘along top, bo’ttom,'left,'qn&’: .
QSSLEF " real 00 right boundaries (em™?) e
real 0.0

(usually set in EQSCAPZ) o

- DAP2D - May 28, 1988 -
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Naﬁlél‘is‘t TABLES -

Parameter Type. ‘Default Description
XLINE() real | print table of data for x=XLINE() |
| (um) (iZ 10) .
YLINE() real print table of data for y=YLINE(i) |
o (pm) (i= 10) S
VEES() » real - ~applied voltage for which tables are
‘l ' ' to be printe.d. :101 for Vijyp -
and =102. for Voc
(V) (= 25 voltages) -
Namelist OPTON1
.P.avram’etel‘- : - Type Defé.ult ' Descriptionv
VSTART 3 real 0.0 si;art volt;igé (V)
| VSTOP real 0.7 stop.'voltage (V)
- | DV B ' fea;} 01 | voltage increment (V)
V(i) - real 101. - | applied voltage array (V)
o | i< 20 |
JEQO A logical FALSE. | if .TRUE., use J=0 initiél guess |

(first voltage only)

- DAP2D - May 28, 1988 -




© Namelist OPTON5

real

Parameter Type Dvefa\ilt-‘ ' _De_séription
» VBE - real "none - | applied voltage
o on base-emitter(V)
VCE real ' none applied voltage on
' collector-emitter(V) -
DVBE | real 1 0.05 voltage increment on -
v ‘basev-'emit.ter(V)ﬁ ‘
DVCE - real 0.5 voltage increment on
collector-emitter(V)
| XA real noné x-position of _
' subdomain A (see Fig. 4)
| XBL  real none x-position of _
' | subdomain B (see Fig. 4)
YA real - none ‘| y-position of v
» : subdomain A (see Fig. 4)
YB i real none -~ y-position of )
o subdomain B (see Fig. 4)
DELJB 1.0x107° A/cm | voltage increment |

‘becomes DELJB/. JB when

high injection is reached

DAP2D - May 28, 1988 -
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Files used by; EQDAP?2

User ‘S‘upp’l;le’d Doping Profiles

A sample file is shown on the following page.

: TAPE3 - doping profile, see next section.

The user supplied doping profiles must have the following for'n_i”"

. The first line is a comment line in A80 format.
“containing net impurity information and the last data point is ass

,mput as- negatlve values while n-type dopants are input as p031tw

The ﬁles used by EQDAP2 are listed below.
: TAPEI - doping profile, see next section.
TAPE2 - doping proﬁle, see next section.

- TAPE4 - doping profile, see next section.

TAPE5 - standard input
TAPEG6 - standard output
- TAPES8 - equilibrium results

TAPE9 - summary file
'TAPE10 - contains current run number
- TAPE11 - doping profile, see next section.
TAPE12 doplng profile, see next section.
TAPE13 doplng profile, see next section.
"‘l ,TAPE14 doping proﬁle,}\ see next section.

The second line descnbes the profiles data. It is a’ charact
justified A8 format. If the string = NET, then the proﬁle da

background doping. This background level is subtracted from!tH "
it is used by EQDAP2. Otherwise, the data is used as is. P- type

The remaining lines contain the relative position of the dopant:

face (um) and the dopant density at that position (cm™2) in. 2

The last line must contain -1.0 for the relative position.

- DAP2D - May 28,°1988:-
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Sample User Supplied Doping Profile
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Files Used by DAP2D

The files used by DAP2D are listed below.

"TAPE?2 - spectrum file, see next section.

TAPE3 - initial guess file

TAPE4 - nonequilibrium results
TAPES - standard input

TAPE6 - standard output
TAPE9 - summary file

TAPE10 - contains current run number

TAPE15 - temporary file

- DAP2D - May 28, 1988 -
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APPENDIX C

Sample Input Deck

resource,jcat=—s3.
attach,eqdap77,user=252430.
attach,runno,user=252430,access=rwam.
- mflink(emit,st=1m3,dd=c8,jcs="pfiles(get,emit)").
mﬂi_nk(base,st:lm3,dd=c6,jcs="pﬁles(get,base)").
eqdap77,base,tapel=base,emit,tape2=—emit.
attach,dap77,user=252430,access=rx.
mﬂmk(summ2d,st_leg,dd-——cS,Jcs—"*"

"user egley”,"host ed.ecn.purdue.edu” , get dap2d/pcgpak/summ2d )]
request,newdata /256,rt=w
dap77,data,tape3=data.
summary.
index,lo=d.
exit. ‘
comment.run not stored on magnetic tape!
files.
summary.
index,lo=d.
#eor»;
spreading resistance run
&defpro temp=28.,nxf=869,nyf—48,bgn="sb’,
ymax=6.,xmax—262., ‘ =1.0e-2 ﬁt—’hnﬁt’&end
&topbnd/topc(l)'=3,topc(2)=0,topc(3)=2,topc(4)—0,topc(5)_5,
xt(1)=4.,xt(2)==230.,xt(3)=238.,xt(4)="58.,xt(5)=62.&end
&botbnd gssbot=0.0&end
&lefbnd gsslef=0.0&end
&ritbnd gssrit=0.0&end
&dope2t dopg2=.true.,p2top(2)=-
d2xt(1)==19.,d2xt(2)=62.&end
&dope2b d2xb=1.0e10&end
&dope2]l d2xl=1.0e10&end
&dope2r d2xr=1.0e10&end
&dope3t dopgd3=.true.,p3top(1)=-2,p3top(3)=-2,
d3xt(1)=9.,d3xt(2)=>53.,d3xt(3)=62.&end
&dopedb d3xb=1.0e10&end




&dope3l d3xl=1.0e10&end

&dopedr d3xr=1.0el10&end
&xmesh nx—4,xx=3.9&end
&xmesh nx=1,xx=4.1&end

. &xmesh nx-—l,xx-—ﬁ 656&end

- &xmesh nx=1,xx=29. &end
&xmesh nx=1,xx==9.024&end

&xmesh nx== 2,xx=9.04625&end
" &xmesh nx=2,xx=9.06&end =

&xmesh nx=1,xx# 9.07&end
&xmesh nx=1,xx=9.0926&end
&xmesh nx=’1,x’x=9.208&end
&xmesh nx=—=2,xx=16.&end
&xmesh nx=1,xx=186. 175&end
&xmesh nx—4,xx—16 47 &end
&xmesh nx=2,xx=16.54&end
&xmesh nx=2,xx=16_'._,62&énd
 &xmesh nx=2,xx=16.69&end
&xmesh nx=2,xx=16.7625&end
&xmesh nx=2,xx=17.35&end
&xmesh nx=— ,xx—17 58&end
&xmesh nx=1,xx=17.8&%end
&xmesh nx=1,xx=21. 7&end
&xmesh nx=2,xx=29.9&end
&xmesh nx=1,xx=30.1&end

- &xmesh nx=3,xx=37.9&end
&xmesh nx=1,xx#3'8.1&end
&xmesh nx=3,xx=>52.&end
&xmesh nx=1,xx=52.91&end
&xmesh nx=1,xx=52.916&end

"~ &xmesh nx=1,xx=52.92&end

&xmesh nx=1,xx= 52.9264&end
&xmesh nx=_1,xx=5‘2;93&end ;

&xmesh nx=1,xx=52.9367&end |

&xmesh ‘nx=1,xx=,52.94336&end

82 -

&xmesh nx=6,xx=52.965625&end

&jﬁme’sh nx=2,xx=>52.97&end
&xmesh nx=1,xx=52.99&end

&xmesh nx=1,xx=>53.2&end ,'
&xmesh nx=1;xx#53.5&end '
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&xmesh nx=1,xx=>57.9&end

&xmesh nx=1,xx=58.1&end

&xmesh nx==3,xx=62.&end

&ymesh ny=4,yy=—4.0&end

&ymesh ny=4,yy=—4.375&end

&ymesh ny=2,yy=4.6&end

&ymesh ny=38,yy=—4.625&end

&ymesh ny=2,yy—4.6875&end

&ymesh ny=2,yy=4.75&end

&ymesh ny=1,yy=5.0&end

&ymesh ny=1,yy=5.5&end

&ymesh ny=3,yy=>5.6&end

&ymesh ny=1,yy=>5.7&end

&ymesh ny=3;yy=5.8&end

&ymesh ny=1,yy=5.827&end

&ymesh ny=2,yy=>56. 8575&end

&ymesh ny=1,yy="5. 875&end

&ymesh ny=2,yy=5.9&end

&ymesh ny—=4,yy=>5.94&end

&ymesh ny=1,yy==56.951&end

&ymesh ny=38,yy=>5.962&end

&ymesh ny=2,yy=>5.978&end

&ymesh ny=5,yy=6.&end

F#eor

spreading resistance run

&problm tape=.false.,info=>5,ivgss—0&end
&newton deltst=.0001,ndamp=—=1,itmax=40&end
&recomb taup=1.e-6,taun=1.e-6,nc="7.1e15&end
&genrat igen="dark’&end
. &moblty model="arora-ccs’&end

&bc ideal=.false.,spn=0.0&end : :
&tables xline(1)==8.0,xline(2)=42. ,xlme(3)-—70 ,yhne(l)-—
~yline(3)=86.00,vees(1)=0.0&end

,ylme(2)—5 5

&optonb vbe=.868,dvbe=0.05,vce=2.86, dvce—O 5,xai=22.,xbi=52.,

yb=—5.92,ya—5.875,deljb=1. e-4&end
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APPENDIX D
Sample Run

04.21.14 TAPEHIST . . NRDJDT 252430 FUTURE 782. UURSP 09/22/87
04.21.16 ** A new FTN200 compiler and run-time have been Lnstallec Report
04.21.16 ** any problems té PUCC User Services.

04.21.18 RESOURCE,JCAT=S5,TL=2000,LP=55.

04.21.18 ATTACH, EQDAP77, USER—252430

04.21.21 ATTACH,RUNNO, USER= 252430,ACCESS=RWAM. .

04.21.24 MFLINX(EMIT ST=LM3,DD=C6,JCS="sserssssrarrssrei)

04.21.34 MFLINK{BASE,ST=LM3,DD=C6,JCS="**sstesstrsrdorary

04.21.45 EQDAP77,BASE, TAPE1=BASE,EMIT, TAPE2=EMIT.

04.23.04 sTOP

04.23.04 RETURN, SUMMZD

04.23.06 W QSRETURN 1402 FILE SUMM2D DOES NOT EXIST

04.23.06 RETURN.CODE = 4 .

04.23.06 ATTACH DAP77,USER=252430,ACCESS=RX.

04.23.08 ATTACH, SUMM2D USER= 252430 ACCESS=RWMAX.

04.23.09 REQUEST,NEWDATA/256,RT=W.'

04.23.17 DAP77,DATA, TAPE3=DATA,

06.22.23 sTOP .. . ’

06'22.24 MPLIM((NEH‘DATA ST IM3 DD UU Jcs-—"ooo.}fio'.'oooooooo{&&o.‘#’ooho"
06.22.’24 uoof-oo-oc-oo" .

06.22.24 "000000’0“)

06.27.19 60-BIT WORD COUNT - .. .410238
06.27.21 MFLINK(SUMM2D,ST=LM3,DD=C6 JCS=""""""""”'")
06.27.29 _ 241 LINES TRANSFERRED
06.27.30 PERMIT,SUMM2D,USER=030210,ACCESS=RWMAX.
06.27.31 USER . 030210 HAS RAMAX  ACCESS TO FILE SUMM2D
06.27.31 SUMMARY. ) T e -]
06.27.31 USER CPU TIME (SEC) . 1448.098 " 1448.098 SBU
06.27.31 SYSTEM CPU TIME (SEC) 2. sss 2.858 SBU
06.27.31 SM PG EXPLICIT ACCESSES 217 6.076 SBU
06.27.31:5M PG IMPLICIT ACCESSES 11 . 0.308 SBU:
06.27.31 NET SMALL PAGE FAULTS 94 4.136 sBU
06.27.31 LG PG IMPLICIT ACCESSES 30 0.840 SBU
06.27.31 NET LARGE PAGE FAULTS oo 3 0.468 SBU
06.27.31 BLOCKS OF EXPLICIT I/0. 2236 2.236 SBU
06.27.31 IMPLICIT BLOCKS WRITTEN 11712 11.712 sy
06.27.31 TOTAL 1476.731 SBU
06.27.31 INDEX,LO=D. .
106.27.55 STOP
06.27.55 . o . )
06.27.55 APPROXIMATE RESOURCE UTILIZATION
06.27.55
06.27.55 USER CPU TIME (SEC) 1450.105 1450.105 SBU
06.27.55 SYSTEM CPU TIME (SEC) 3.293 3.293 sBU
06.27.55 SM PG EXPLICIT ACCESSES 221 6.188 SBU
06.27.55 SM:PG IMPLICIT ACCESSES oon ©0.308 SBU
06.27.55 NET SMALL PAGE FAULTS 29 4.356 SBU
06.27.55 LG PG IMPLICIT ACCESSES 30 0.840 SBU
06.27.55 NET LARGE. PAGE FAULTS 3 0.468 SBU
06.27.55 BLOCKS OF EXPLICIT I/0. © 2246 | 2.246 SBU
06.27.55 IMPLICIT BLOCXS WRITTEN 11712 11.712 SBU
06.27.55 TOTAL ) 1479.515 SBU
06.27.55 TOTAL COST ESTIMATE $ 214,53 |
06.27.55 $$COMPLETESS
QaqQa
'8 . .
0 MMMMMMMMMMMM
MMMMMMMMMMMM .
MMMMMMMMMMMM »
R, ' o ) . R
#eor
D R SR S PO INPUT PARAMETERS 1’000.0'0'470'000.0000'00".'voQooooooooooooovovcc'ooc
S&DEFPRO .
TEMP = 28.000000000000
= 69 .
- = 48
‘ anx = 62.000000000000 -
YMAX = 6.0000000000000
BGN = 'SB . o
DOPBLK = 8.4000000000000E+0014
DELTST = 0.01000000000000
SOLAR = F :
PLOTDO = F

INDEX = F
ITMAX = 500
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FIT = "LINFIT' . S ' ‘ n _ o R

. &END

STOPBND » . :
= 4.0000000000000 30:000000000000 -38.000000000000 58.000000000000 62.000000000000 '10000000000.000 10000000000.000 10000000000.000
10000000000.000 : '
DET = 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000
10000000000.000 - _ : o ' S :
PTOP = 0 0-0 0 0:0 00 00 - S ' .
DTOP = 0,0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0. 0000000000600
0.0000000000000 0.0000000000000
XJTOP = 0.0000000000000 0.0000000000000 0.0000000000000. 0.0000000000000-0. ooooooooooooo 0.0000000000000 0. 0000000000000 0000000000000
o .0000000000000 0.0000000000000
= 0.0000000000000 0.0000000000600 0.3000000000000 0.0000000000000 0.0000000000000 0.0000000000000-0, 0000000000000 0. ooooooooooooo
o ooooooooooooo 0.0000000000000 _ }
QSSTOP =-0.0000000000000 . . . S
TOPC = 3020500 ovo 0
SEND
&BOTBND.
XB = 10000000000.000 10000000000.000 10000000000.000 10000000000.000, 10000000000.000 10000000000 000" 10000000000 000 10000000000 000
10000000000, 000
DXB = 10000000000 ,000 10000060000 .000 10000000000,000 10000000000.000 10000000000 .000 10000000000 . 000 10000000000 000 10000000000 000
10000000000 .000
PBOT = 0 0 00000000
- DBOT = 0.0000000000000 0,0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0. ooooooooooooo 0.0000000000000 o ooooooooooooo
0.0000000000000 0.0000000000000 .
XJBOT = 0,0000000000000 0,0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0. 0000000000000 0.0000000000000 0 .0000000000000
o 0000000000000 0000000000000 _
= 0,0000000000000 0-.0000000000000 0.0000000000000 0. ooooooooooooo 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
o 0000000000000 0,0000000000000-
@SSBOT = 0.0000000000000
BOTC = 0000000000
SEND
SLEFEND - .
XL = 10000000000.000 10000000000 000 10600000000 .000. 10000000000.000 10000000000.000 10000000000 . 200 10000000000.000 10000000000 .000
10000000000.000
DXL = 10000000000.000 10000000000 .000-10000000000.000 10000000000.000 10000000000 000 10000000000 000 10000000000 .000 .10000000000.000
10000000000 .000 . : C - : .
PLEF=0000000000 s : o
'DLEF = 0.0000000000000 0.0000000000000 0. 0000060000000 0. 0000000000000 0. 6000000000000 0. 0000000000000 0.0000000000000 0.0000000000000
0.0000000000000. 0.0000000000000
XILEF = 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.000G000000000 9.0000000000000 0,0000000000000 0. oooooooooooom
0.0000000000000 0',0000000000000 -
ZL = 0.0000000000000 0.0000000000000:0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.0000000000000 . *
QSSLEF = 0.0000000000000
LEFC.= 0000000000
SEND _ .
SRITBND v : - :
%R = 10000000000 .000 10000000000.000 10000000000.000 10000000000,000 10600000000.000 10000000000.000 10000000000.000 10060000000 .000
10000000000 .000 . -
DXR = 10000000000 .000 - 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000 .000.
10000000000.000 ~
PRIT=0000000000 ) . y o :
DRIT =.0.0000000000000 0.0000000000000 0.0000000000000 0. 0000000000000 0,0000000000000 0. 0000000000000 0,0000000000000 0.0000000000000
0.0000000000000 0.0000000000000
XJRIT = 0.0000000000000 0.0000000000000 .0.0000000000000 -0.,0000000000000 0.0000000000000 0.0000000000000 0. ooooooooooooo 0.000000000000¢
0.0000000000000 0',0000000000000 '
ZR = 0.0006000000000 0.0000000000000 0.0000000000000 0.0000000000000 0. 0000000000000 -0,0000000000000 0.0000000000000 0.0000000000000
0.0000060000000 0.0000000000000 o C . :
@SSRIT = 0.0000000000000 °
RITC = 0000000000
SEND
SDOPE2T
D2XT = 19 000000000000 62.000000000000 10000000000.600 10000000000.000 10000000000 .000 10000000000. 000 10000000000.000 10000000000.000
10000000000 ,000
P2TOP = 0 =1 0 000 0.0 0 0
D2TOP = 0.0000000000000 0.0000000000000 Q. ooooooooooooo 0.0000000600000 0000000000000 0. ooooooooooooo 0.0000000000000 '0.000000000000¢
0.0000000000000 0.0000000000000
XI2TOP. = 0.0000000000000 0.0000000000000 0. ooooooooooooo 0.0000000000000 0.0000000000000° 0. 0000000000000 '0.0000000000000. 0,00000000000¢
0.0000000000000.0.0000000000000
z2T = 0,0000000000000 0.0000000000000 0.0000000000000. 0060000000000 0.0000000000000 0. ooooooooooooo 0.0000000000000 0, 0000000000000
0.0000000000000 0.0000000000000" ' L
DOPG2 = T
SEND o
&DOPE2B.
“D2XB = 10000000000".000 1000000000000 10000000000 ,000 '10000000000.000 10000000000 000 10000000000 000. 110000000000 000 10000000000.000
10000000000..000
‘P2BOT =.0.0.0 0000000
D2BOT = 0.0000000000000 0.0000000000000 0. 2000000000000 0'.0000000000000 0.0000000000000 0. 0000000000000 0. 0000000000000 0.000000000000%
0.0000000000000 0.0000000000000
KI2BOT = 0.0000000000000. 0,0000000000000 0. ooooooooooooo 0.0000000000000 0.0000000000000 0. ooooooooooooo 0.0000000000000 0.,00000000000
0.0000000000000 0.0000000000000
Z2B # 0.0000000000000 0.0000000000000 0. ooooooooooooo 0.0000000000000 0.0000000000000 0.0000000000000 0. 0000000000000 0.0000000000000
0.0000000000000 ©.0000000000000
SEND . .
SDOPE2L
D2XL = 10000000000.000 10000000000.000 10000000000,000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000. 000
10000000000 .000 -
P2LEF.= 0000000000 ° :
DILEF = 0.0000000000000 0-0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.000000000000
0.0000000000000 .0.0000000000000

. 'XJ2LEF = 0.0000000000000 0.0000000000000 0: 0000000000000 0.0000000000000 0. 0000000000000 0.0000000000000 0.0000000000000 0.00000000000

0.0000000000000 .0.0000000000000
22L = 0.0000000000000 0.0000000000000 0. 0000000000000 0.0000000000000 0. 0000000000000 0. 0000000000000 0.0000000000000 0.0000000000000.
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0.0000000000000 0.0000000000000
&END

SDOPE2R :
D2XR = 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000 .000
10000000000 .000 ‘

PZRIT = 0000000000 .

DZRIT = 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0000000000000 0.0000000000000 -0. 0000000000000
0.0000000000000 0.0000000000000

XJ2RIT = 0.0000000000000 0.0000000000000 0,0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.00000000000060 :

Z2R = 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000-0.0000000000000
0.0000000000000 0.0000000000000 ) : : . .

SEND :

SDOPE3T

D3XT = 9.0000000000000 53.000000000000 62.000000000000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000 .000
10000000000 .000 . : . -

P3TOP = -2 0 -200000 00

D3TOP = 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.0000000000000

XJ3TOP = 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.0000000000000-

23T = 0,0000000000000 -0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 .0.0000000000000 . ‘

DOPG3 = T

&END

SDOPE3B

D3XB = 10000000000.000 10000000000.000 .10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 100000000060 .000
10000000000 .000 .

P3BOT =0 000000000 . ) .

D3BOT = 0.0000000000000 0.0000000000000.-0.0000000000000 0,0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.0000000000000 ’ : :
RI3BOT = 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.0000000000000 ’

Z3B = 0.0000000000000 0.0000000000000 0.0000000000000 0,0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.0000000000000 .

&END

SDOPE3L

D3XL = 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000 .000. 10000000000 .000
10000000000 .000 .

P3LEF=0000000000

D3LEF = 0.0000000000000 0.0000000000000 0.0000000000000 0.0300000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.0000000000000 .

XJ3LEF = 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.0000000000000

Z3L = 0.0000000000000 0.0000000000000 ¢.0000000000000 0,0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0,0000000000000

&END .

SDOPE3R . )

D3XR = 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000.000 10000000000,000 10000000000.000 10000000000 .000
10000000000, 000 ) . .

P3RIT = 0000000000 )

D3RIT = 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.0000000000000

XI3RIT = 0,0000000000000 0,0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.0000000000000

23R = 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000 0.0000000000000
0.0000000000000 0.0000000000000 : :

&END
XMAX=  62.00000 YMAX= 6.00000

1 NXD= 4 XD= 3.9000
2 NXD= 1 X¥D= 4.1000
3 NXD= 1 XD= 6.5500
4 NXD= 1°XD= 9.0000
5 NXD= 1 ¥D= 9.0240
6 NXD= 2 XD= 9.0462
7 NXD= 2 XD= 9.0500
8 NXD= 1 XD= 9.0700
9 NXD= 1 XD= 9.0925
10 NXD= 1 ¥D= 9.2080
11 NXD= 2 ¥D=  16.0000
12 NXD= "1 XD= 16.1750
13 NXD= 4 XD= 16.4700
14 NXD=_ 2 XD=  16.5400
15 NXD="- 2 ¥D= 16.6200
16 NXD= 2 XD= 16.6900
17 NXD= 2 XD= 16.7625
18 NXD= 2 X¥D= 17.3500
19 NXD= 1 XD= 17.5800
20 NXD= 1 XD= 17,8000
21 NXD= 1 XD=  21.7000
22 N¥D= 2 XD=  .29.9000
23 NXD= 1 XD=  30.1000
24 NXD= " ©3 ¥D=  37.9000
25 NXD= 1 XD=  38.1000
26 NXD= 3 XD= 52,0000
27 N¥D= 1 XD=  52.9100
28 NXD= 1 XD=  52.9150
29 NXD= 1 ¥D= 52,9200
30 NXD= 1 XD=  52.9264
31 NxD= 1 XD= - 52.9300
32 NXD= 1 XD=  52.9367
33 NXD= 1 ¥D=  52.9434
34 NXD= 6 XD=  52.9656
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=" 52.9700

35 D= 2
36 NXD= 1 XD=  52.9900
37 NXD= - 1 XD= 53,2000
38 NXD= - 1 XD=  53.5000
39 NkD= 1 ¥D=  57.5000

40 MXD= 1 XD=  58.1000

41 NXD= 3 XD=  62.0000

1. NYD= 4 D= 4.0000

2 ND= 4 D= 4.3750

3 NYD= 2 YD= 4.5000

4 NYD= .3 YD= 4.6250

5 NYD= . 2 YD= 4.6875

6 NYD= 2 YD= 4.7500

© 7 NyD= 1.¥YD= . [5.0000

< 8 NYD=  1.YD= 5.5000

9 NYD= 3 YD= 5.6000

10 NYD= . 1 YD= 5.7000

11 NYD= - 3 YD= 5.8000

12 NYD= 1 YD= 5.8270

13 NYD= 2 YD= 5.8575

14 NYD= 1 ¥Dp= 5.8750

15 NYD= 2 YD= 5.9000

16 NYD= 4 YD= 5.9400
17. NYD= . .1 YD= 5.9510. .

18 NYD= - 3 ¥D= 5.9620

19 NYD=. 2 Yp= 5.9730

20 NYD= 5 D= 6.0000

NXFIRS= 69 NYFIRS= 48

L L e R R R LR Y TR T TP Ry Y Y

+++++ ENTER MESH2

1 X = 0.000000E+00. HX = 0.975000E-04
2 X = 0,975000E-04 -HX = 0.975000E-04
3 X = 0.195000E-03 HX = 0.975000E-04
4 X = 0.292500E-03 HX = 0.975000E-04
5 X = 0.390000E-03 HX = 0.975000E-04
6 X =.0.410000E-03 HX = 0.200000E-04
7 X = 0.655000E~03 ‘HX = 0,245000E-03
8 X = 0.900000E-03 HX = 0.245000E~03
.9 X = 0.902400E-03 'HX = 0.240000E-05
10°X = 0.903512E-03 HX = 0.111250E-05
11 X = 0.904625E-03 HX '= 0.111250E-05
12 X'= .0.904812E-03 HX = 0.187500E-06
13 X =-0.905000E~03 HX = 0.187500E-06
14 X = 0.907000E-03 HX = 0.200000E-05
15X = 0.909250E-03 HX = 0.225000E-05
16 X = 0:920800E-03 HX = 0.7115500E~04
17 X = 01126040E-02 HX = 0'.339600E-03
18 X .= 0.160000E-02 HX = 0,339600E-03
19 X = 0.161750E-02 HX = 0,175000E-04
20 X = 0.162487E-02 HX = 0,737500E-05
21 X = 0.163225E-02 HX = 0.737500E-05
22'X =.0.163962E-02 HX = 0,737500E-05
23 X = 0.164700E-02 HX = 0.737500E-05
24 X ='0.165050E-02 HX = 0.350000E-05
25 X = 0.7165400E-02 KX = 0,350000E-05
26 X = 0.165800E-02 HX =.0.400000E-05
27 X = 0.166200E-02 HX = 0.400000E-05
28 X = 0.166550E-02 HX = 0.350000E-05
29 X =.0.166900E-02 HX = 0.350000E-05
30 X = 0.167262E-02 HX = 0.362500E-05
31 X = 0.167625E-02 HX = 0.362500E-05
32 X.= 0.170562E-02 HX = 0.293750E-04
33 X = 0.173500E~02 HX = 0.293750E-04
34 X = 0.175800E-02 HX = 0.230000E-04
35 X = 0.178000E-02 HX = 0.220000E-04
36 X = 0.217000E-02 HX = 0.390000E-03
37 X = 0.258000E-02 HX = 0.470000E-03
38 X = 0.299000E-02 HX = 0.410000E-03
39 X = 0.301000E-02 HX = 0.200000E-04
40 X = 0.327000E-02 HX = 0,260000E-03
41 X =0.3530008-02 HX = 0.260000E-03
42 X = 0,379000E-02 HX = 0.260000E-03
.43 X = 0.381000E-02 HX = 0.200000E-04
‘44 X = 0.427333E-02 HX = 0.463333E-03
45 X = 0.473667E-02 HX = 0.463333E-03
46 X = 0.520000E-02 HX = 0.463333E-03
47 X = 0,529100E~02 HX = 0.910000E-04
48 X = 0.529150E-02 HX = 0.500000E-06
49 X = 0,529200E-02 HX = 0.500000E-06
50 X = 0.529264E-02 HX = 0.640000E-06
51X = 0.529300E-02 HX = 0.360000E-06
52 X =.0.529367E-02 HX = 0,670000E-06
53 X = 0.529434E-02 HX = 0.666000E-06
54 X = 0.529471E-02 HX = 0.371083E-06
55 X = 0.529508E-02 HX = 0.371083E-06
56 X. = 0.529545E-02 HX = 0.371083E-06
57 X = 0.529582E-02 HX = 0.371083E-06
58.X = 0.529619E-02 HX = 0.371083E-06.
59 X = 0.529656E-02 HX = 0.371083E-06
X = 0.529678E-02 HX = 0

.218750E-06
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+++¥2 ENTER GUESS2 : , ‘ : :
*es++ ENTER SOLVQ2 - :

FErErELTEEEERIR RN s et a e s Noas s e srsrs TPERATION INFORMATION AR IR I IR RIS RIS IEIE RS IER AT RN

" IT No. ©169E+02

~’1 DELMAX= 0 XMaX= 0.530E-02 YMAX= 0.597E-03. . ENORM= 0.845E+10

IT'NO. 2. DEIMAX= 0.705E+02 - XMAX= 0.530E-02 Y¥YMAX= 0.597E-03- - ENORM= 0.543E+10
IT NO. 3 DELMAX= 0.543E+01 XMAX= 0.530E-02 YMAX= 0.597E-03 ENORM=-0.344E+10
IT NO. 4 DELMAX= 0.325E+0%1 XMAX= 0.620E-02- YMAX= 0.595E-03 . . ENORM= 0.242E+10
IT NO. 5 DELMAX= 0.293E+01 XMAX= 0.530E-02 -YMAX= 0.597E-03 ENORM= 0.194E+10
IT NO.. . 6 'DELMAX= (.221E+01 XMAX= 0.301E-02 YMAX= 0.584E-03 ENORM= 0.149E+10
"IT NO. ..~ 7 DELMAX= 0.205E+07 - XMAX= 0.581E-02 = 0.584E-03 ~ ~ENORM= 0.121E+10
- IT'NO. 8 DELMAX= 0.191E+01 " XMAX= 0.581E-02. Y¥YMAX= 0.584E-03.° ENORM= 0.104E+10
IT NO. 9. DELMAX= 0.160E+01 XMAX= 0.581E-02 .YMAX= 0.584E-03 ENORM= 0.930E+09
IT"NO. 10 DELMAX= 0.153E+01 XMAX= 0.5818-02 YMAX= 0.583E-03 . - ENORM= 0.829E+09
IT NO. 11 . DELMAX= 0.144E+01 "XMAX= 0.581E-02 = YMAX=:0.583E-03 ENORM= 0.736E+09
IT NO. 12 DELMAX= 0.135E+01 XMAX= 0.581E-02. YMAX= 0.583E-03. -  ENORM= 0.661E+09
IT NO." .13 DELMAX='0.110E+01 XMAX= 0.581E-02 - ‘YMAX= 0.583E-03 ENORM= 0.S587E+09
IT NO. - 14 DELMAX= 0.101E+01 XMAX= 0.581E-02 YMAX= 0.580E-03 ENORM= 0.517E+09
IT NO. '~!15 DELMAX= 0.944E+00  XMAX= 0.581E-02 Y¥MAX= 0.577E-03 -~ ENORM= 0.462E+09
IT NO. 16 DELMAX= 0.893E+00 XMAX= 0.581E-02 ¥YMAX= 0.573E-03 ENORM= 0.418E+09
IT NO.  17.. DELMAX= 0.852E+00 XMAX= 0.581E-02' Y¥YMAX= 0.570E-03. . ENORM= 0.385E+09
IT NO. - 18 . DELMAX= 0.721E+00 XMAX= 0.581E-02 Y¥YMAX= 0.560E-03 ENORM= 0.358E+09
IT NO. -. 19 DELMAX= 0.693E+00 XMAX= 0.581E-02 Y¥YMAX= 0.557E-03 ENORM= 0.333E+09
IT NO. - 20 DELMAX= 0.667E+00 XMAX= 0.581E-02 ¥MAX= 0.553E-03 ENORM= 0.311E+09
IT NO. ' 21 DELMAX= 0.639E+00 "XMAX= 0.581E-02 YMAX= 0.550E-03 0.290E+09
IT NO.. 22 .DELMAX= 0.531E+00  XMAX= 0.620E-02° Y¥MAX= 0.550E-03 0.272E+09
IT NO. .. 23 .DELMAX= 0.401E+00 - XMAX# 0.379E-02 Y¥YMAX= 0.550E-03 - 0.255E+09
IT NO. ~ 24 DELMAX= 0.289E+00 XMAX= 0.530E-02 YMAX= 0.577E-03 0.241E+09
IT NO. - 25 DELMAX= 0.275E+00 - XMAX= 0.530E-02 YMAX= 0.577E-03 0.227E+09
IT NO. 26 DELMAX= 0.259E+00 ~XMAX= 0.530E-02 ° YMAX= 0.577E-03 0.215E+09
IT-NO. 27 .DELMAX= 0.245E+00  XMAX= 0.529E-02 YMAX= 0.577E-03 0.204E+09
IT NO. 28 DELMAX= 0.230E+00 .XMAX= 0.529E-02 = 0.577E-03 0.193E+09
IT NO. 29 DELMAX= 0.217E+00 - XMAX= 0:530E-02 YMAX= 0.577E-03 0.183E+09
IT NO. 30 DELMAX= 0.20SE+00 XMAX= 0.530E-02 YMAX= 0.577E-03 0.174E+09
IT'NO. - 37 DELMAX= 0.19SE+00 -~XMAX= 0.530E-02 YMAX= 0.573E-03 0.166E+09
IT NO. 32 DELMAX= 0.186E+00 XMAX= 0.530E-02 ¥MAX= 0.573E-03 ENORM= 0. 158E+09
IT NO. 33 DELMAX= 0.178E+00- XMAX= 0.530E-02 YMAX= 0.573E-03 ENORM=" 0. 151E+09
IT NO.. 34 DELMAX=.0.171E+00 - XMAX= 0.530E-02 = 0.573E<03 ENORM= 0.144E+09
IT NO. 35 'DELMAX= 0.163E+00 XMAX= 0.530E-02 YMAX= 0.573E-03 =~ ENORM= 0.138E+09
IT NO. . 36 DELMAX= 0. 156E+00- XMAX= 0.530E-02 = 0.573E-03 ENORM= 0.132E+09
IT NO. 37 DELMAX= 0,149E+00 ~ = 0.530E-02 = 0.573E-03  'ENORM= 0.127E+09
IT NO. 38 DELMAX= 0.143E+00. XMAX='0.530E-02 = 0.570E-03 ENORM= 0. 122E+09
IT NO. 39 DELMAX= 0.138E+00 = 0.530E-02 =-0.570E-03 ENORM= 0.117E+09 -
IT NO. 40 DELMAX= 0.132E+00 XMAX= 0.530E-02 = 0.570E-03 ENORM= 0.113E+09
IT NO. 47 DELMAX= 0.128E+00 = 0.530E-02- = 0.570E-03 ENORM=' 0.109E+09
IT NO. 42 DEIMAX= 0.123E+00 = 0.530E-02 - YMAX= 0.570E-03 ENORM= 0.105E+09
IT NO. 43 DELMAX= 0.118E+00 XMAX= 0.530E-02  ¥MAX=-0.570E-03 ENORM= 0.101E+09
IT NO. ‘44 DELMAX= 0.114E+00 XMAX= 0.530E-02 = 0.570E-03 ENORM= 0.975E+08
IT NO. 45 DELMAX= 0.110E+00 XMAX= 0.530E-02. ¥YMAX= 0.570E-03 ENORM= 0.942E+08
IT NO.. 46 DELMAX= 0.106E+00 XMAX= 0.530E-02 = 0.570E-03 ENORM= 0 .911E+08
IT NO. 47 DELMAX= 0,102E+00 - ¥MAX= 0.530E-02 YMAX= 0.570E-03 - ENORM= 0.882E+08
IT NO. 48 DELMAX= 0.980E-01 XMAX= 0.530E-02 = 0.570E-03 ENORM= 0.854E+08
IT NO. - 49 DELMAX= 0.944E-01 XMAX= 0.530E-02. ¥YMAX= 0.570E-03 ENORM= 0.828E+08
IT NO. -~ 50 DELMAX= 0.910E-01 XMAX= 0.530E-02 YMAX= 0.570E-03  ENORM= 0.803E+08
IT NO. 51 DELMAX= 0.877E-01 XMAX= 0.530E-02 YMAX= 0.570E-03 ENORM= 0.779E+08
IT NO. 52 DELMAX= 0.845E-01 XMAX= 0:530E-02 . ¥YMAX= 0.570E-03 ENORM= 0.757E+08
IT NO. 53 DELMAX= 0.815E-01 XMAX= 0.530E-02 Y¥YMAX= 0.570E-03 ENORM= 0.735E+08
=-0.787E-01 =0 = 0.570E-03 ENORM= 0.715E+08

IT NO. 54 'DELMAX:

£

.530E-02 ~ YMAX
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DELMAX:

DELMAX:

DELMAX=

DEIMAX

DELMAX;
DELMAX!

DEIMAX
DELMAX:
DELMAX=
DELMAX
DELMAX:

DELMAX:

:

DELMAX=
DELMAX:
DELMAX:

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.759E-01
.733E-01
.708E-01
.684E-01
.661E-01
.639E-01
621E-01
.608E-01
.59SE-01
.583E-01
.S571E-01
.S60E~01
.549E-01
.538E-01

.527E-01 -

.517E-01
.506E-01
L497E-01
.489E-01
.481E-01
.473E-01
.466E-01
.458E-01
.451E-01
.444E-01
.438E-01
.432E-01
.426E-01
.421E-01
.415E-01
.410E-01
.405E-01
.400E-01
.395E-01
.390E-01
.385E-01
.380E-01
.376E-01
.371E-01
.366E-01
.361E-01
.357E-01
.352E-01
.348E-01
.343E-01
.338E-01
.334E-01
.330E-01
.325E-01
.321E-01
.316E-01

L312E-01.

.308E-01
.304E-01
L299E-01
.295E-01
.291E-01
.287E-01
.263E-01
.279E-01
.275E-01
.272E-01%
.268E-01
. 264E-01
.260E-01
.257E-01
.253E-01
.249E-01
.246E-01
. 242E-01
.239E-01
.236E-01
.232E-01
.229E-01
.226E-01
.222E-01
.219E-01
.216E-01
L213E-01
.210E-01
.207E-01
.204E-01
.201E-01
. 198E-01
.195E-01
L193E-01
. 190E-01
.187E-01
. 184E-01
. 182E-01
.179E-01
. 176E-01
. 174E-01
J171E-01
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0.530E-02
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.5298-02
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.529E-02
.5298-02
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.520E-02
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.560E-03
.560E-03
.557E-03
.557E-03
.557E-03
.557E-03
.557E-03
.557E~03
.557E-03
.553E-03
.553E-03
.553E-03
.553E~03
.553E-03
.553E-03
.550E-03
.550E-03
.550E-03
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ENORM=
ENORM=
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.696E+08
.677E+08
.660E+08
.643E+08

.627E+08

.611E+08
.596E+08
.S82E+08
.S69E+08
.556E+08
.S43E+08
.531E+08
.520E+08
.S509E+08
.498E+08
.487E+08
.477E+08
.468E+08
.458E+08
.449E+08
.441E+08
.432E+08
.424E+08
.416E+08
.408E+08
.401E+08
.393E+08
.386E+08
.379E+08
.372E+08
.366E+08
.359E+08
.353E+08
.347E+08
.341E+08
.335E+08
.330E+08
.324E+08
.319E+08
.313E+08
.308E+08
.303E+08
.298E+08
.293E+08
. 289E+08
.284E+08
.279E+08
.275E+08
.271E+08
.266E+08
.262E108
.258E+08
.254E+08
.250E+08
.246E+08
.242E+08
.23BE+08
.235E+08
.231E+08
.227E+08
. 224E+08
.220E+08
.217E+08
.214E+08
.210E+08
.207E+08
.204E+08
.201E+08
.198E+08
. 195E+08
.192E+08
. 189E+08
. 186E+08
.183E+08
.181E+(08
.178E+08
. 175E+08
.173E+08
.170E+08
.167E+08
. 165E+08
.162E+08
. 160E+08
.158E+08

.155E+08 -

.153E+08
. 151E+08
.148E+08
.146E+08
. 144E+08
. 142E+08
. 140E+08
.138E+08
.136E+08



o
=

IT NO. 149" DELMAX= 0.169E-01. = 0.529E-02 SS0E-03 - - ENORM=.0.134E+08

0
- IT NO. 150 DELMAX=,0.167E-01 XMAX= 0.529E-02 550E-03 - ENORM= 0.132E+08
IT NO. 151 DELMAX= 0.164E-01- = 0.529E-02 .550E-03 ENORM= 0.130E+08
IT NO. 152 DELMAX= 0.162E-01 =10.529E-02 .550E-03 . ENORM= 0.128E+08
IT NO. 153 DELMAX= 0.159E-01 XMAX= 0.S529E-02 . 550E-03 © 'ENORM= 0.126E+08
IT NO. 154 DELMAX= 0.157E-01 = 0.529E-02 .SSO0E-03. - - ENORM= 0.124E+08
IT NO. 155 DELMAX= 0.15SE-01 -XMAX= 0.529E-02 550E-03 .- ENORM= 0.122E+08
IT'NO. 156 DELMAX= 0.153E-01 .XMAX= 0.529E-02 550E<03 ~ * ENORM= 0.120E+08
IT NO. -157 DELMAX= 0.150E-07 = 0.529E-02 .S50E-03 ENORM= 0.119E+08
. IT NO. ' 156 DELMAX= 0,148E-01 = 0.529E-02 .550E<03.  ENORM= 0.117E+08
-IT NO. 159 DELMAX= . 146E-01 = 0.529E-02 .550E-03 - ENORM= 0. 115E+08
IT'NO. 160 DELMAX= 0.144E-01 XMAX= 0, 529E-02 550E-03  ENORM= 0:113E+08 °
IT NO. 161 DELMAX= 0.142E-01 XMAX= 0.529E-02 550E-03 . ENORM= 0.112E+08

.520E-02 =
(520E-02 YMAX=
.529E-02 .  YMAX=
.520E-02 . YMAX=
520E-02 . YMAXS
.529E-02 :
.529E-02 YMAX=
.520E-02 X=
.520E-02 YMAX=

.110E+08
. 109E+08
.107E+08

IT NO. 162 DELMAX=

: 1T NO. 163 DELMAX=
IT NO. 164 DELMAX=
IT NO. . 165 DELMAX=
IT NO. . 166 DELMAX=
IT NO. 167  DELMAX=
IT NO. ° 168 . DELMAX=
IT NO. 169 DELMAX=
IT NO. 170 DELMAX=
IT NO. - 171. DELMAX=
IT NO. -, 172  DELMAX=

. IT .NO. 173, DELMAX=
IT NO. 174 DELMAX=
IT NO. 175 DELMAX=
IT NO. 176 DELMAX=
IT NO. 177 DELMAX=
IT NO. 178 DELMAX=
IT NO. 179 DELMAX=
IT NO... 180 DELMAX=
IT NO. 181 . DELMAX=
IT NO. 182 DELMAX= =
IT NO. 183 DELMAX= / =
IT NO. 184 -DELMAX= 0.1012-01" XMAX= 0.529E-02 YMAX=
IT NO. 185 DELMAX= 0.999E-02 (=" 0.529E-02 YMAX=
#+* TIME FOR SOLUTION - 18.02841 SEC’ .

. 140E-01 =
.138E-01 . =
.136E-01 =
.134E-01 =
.132E-01 =
J130E-01 - =
.12BE-01  XMAX=.
J126E-01  XMAX=
.124E-01 XMAX=
.123E-01 * XMAX= 0.S529E-02 . YMAX=
', 121E-01 XMaX= 0.520E-02  YMAX=

0

0 .550E-03  ~ ENORM=

0

0

0

[}

¢}

0

0

0

0

0 : .
L119E-01 XMAX=" 0.529E-02 . YMAX=

0

0

0

0

0

[¢]

0

0

0

[

0

o]

E

0
0

0

0

0

0

0

0

0

0

0

0

0

0
.550E-03 - ENORM= 0
.550E-03 - ENORM= 0
.550E-03 - ENORM= 0.105E+08
_550E-03  ENORMs 0.104E+08 -
.550E-03 ~ ENORM= 0.102E+08
.550E-03  ENORM= 0.101E+08
J550E-03  ENORM= 0.993E+07
.550E-03 . ENORM= 0.978E+07
.550E-03  ENORM= 0.964E+07
.550E-03  ENORM= 0.950E+07
’550E-03" . ENORM= 0.936E+07. "
.550E-03 0.922E+07
.550E-03 0.909E+07
.550E-03. 0.895E+07
.550E-03 0.882E+07
.550E-03 0.869E+07
.550E-03 0.857E+07
_550E-03 0.844E+07
550E-03. 0.832E+07
.550E-03 0.820E+07
S50E-03 0:808E+07
.550E-03 0.796E+07
550E-03 0.784E+07

.317E-01 XMAX= 0.529E-02 YMAX=
.1168-01 = 0.529E-02 - YMAX=
. 114E-01 (= 0.529E-02 - =
. 112E-01 = 0,529E-02 YMAX=
.111E-01 = 0.529E-02 YMAX=
.109E-01 = 0.529E-02 YMAX=
.107E-01 XMAX=
.106E-01 XMAX=
.104E-01 XMAX=
.103E-01 ' XMAX=

.520E-02 =
.529E-02 YMAX=
.S29E-02 YMAX=
.S529E-02 YMAX

" H
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100000000000000000000000000000000000000000000000000000000000000000002-
100000000000000000000000000000000000000000000000000000000000000000002.
"100000000000000000000000000000000000000600000000000000000000000000002
- 100000000000000000000000000000000000000000000000000000000000000000002
1100000000000000000000000000000000000000000000000000000000000000000002°
100000000000000000000000000000000000000000000000000000000000000000002 ~
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
'400000000000000000000000000000000600000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000006000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002:
100000000000000000000000000000000000000000000000000000000060000000002
400000000000000006000000000000000000000000000000000000000000000000002 . o
100000000000000000000000000000000000000000000000000000000000000000002; - B
100000000000000000000000000000000600000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002 " -
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002° -
106000000000000000000000000000000000000000000000000000000000000000002 - -
~10000000000000000000000000000000000000000000000000¢000000000000000002 ‘
100000000000000000000000000000000000000000000000000000000000000000002
1000000000000000000.00000000000000000000000000000000000000000000000002
.100000000000000000000000000000000000000000000000000000000000000000002
 10000000000000O000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000600002
100000000000000000000000000000000000000000000000000000000000000000002 -
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
.100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
100000000000000000000000000000000000000000000000000000000000000000002
633333333333333333333333333333333333333333333333333333333333333333337 .
R TABLE OF DOPING AND POTENTIAL e

. X=0.0000E+00  _ e Xe0.17568-02 ' . X=0.6200E-02
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.Q000E+00
.1000E-03
.2000E-03
.3000E-03
.4000E-03
.4094E-03
.4187E-03
.4281E-03

.4375E-03
:4437E-03

.4500E-03
.4542E-03
.4583E-03
.4625E-03
.4656E-03
.4687E-03
.4719E-03
.4750E-03
.5000E-03
.5500E-03
.5533E-03
.5567E-03
.5600E-03
.5700E-03
.5733E-03
.5767E-03
.5800E-03
.5827E-03
.5842E-03
.5857E-03
.5875E-03
.5887E-03
5900E-03
.5910E-03
.5920E-03
.5930E-03
.5940E-03
.5951E-03
.5955E-03
.5958E-03
.5962E-03
.5967E-03
.5973E-03
.5978E-03
.5984E-03
.5989E-03
.5995E-03

.6000E~03

.0000E+00
.9750E-04

.1950E-03

.2925E-03
.3900E-03
.4100E-03
.6550E-03
.9000E-03
.9024E-03
.9035E-03
.9046E-03
.904BE-03
.9050E-03
19070E-03
.9092E-03
.9208E-03
. 1260E-02
. 1600E-02

L1617E-02

. 1625E-02
. 1632E-02
. 1640E-02
. 1647E-02
. 1650E~02
. 1654E~02
. 1658E-02
.1662E-02
.1665E-02
. 1669E-02
. 1673E-02
. 1676E-02
.1706E-02
. 1735E-02
. 1758E-02
.1780E-02
.2170E-02
.2580E-02

. 2990E-02

.3010E-02
.3270E-02

.3530E-02

.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.B400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15

.8400E+15.

.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15

.8400E+15 |

.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.8400E+15
.B400E+15
.8400E+15
.8400E+15
.B400E+15
.8400E+15
.5314E+17
.2401E+18
.7976E+18
.2293E+19
.5633E+19
L1211E+20
.2360E+20
.2936E+20
©3280E+20

PSI=
PSI=
PSI=

0.2870E+00
0.2870E+00
0.2870E+00

PsI=0.2870E+00

PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=0.2894E+00
U PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
=0 . 3568E+00
0.3664E+00.

PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=
PSI=

X%

¥=0.0000E+00

.8400E+15
.8400E+15
.8400E+15
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.8400E+15 - PSIG=0.4682E-03 GAMMA=0.5000E+00 =0.2870E+00
.8400E+15 PSIG=0.4682E-03, GAMMA=0.5000E+00
.B400E+15 ~ PSIG=0.4682E-03 = GAMMA=0.5000E+00
8400E+15 - PSIG=0.4682E-G3 GAMMA=0.5000E+00
‘8400E+15 ~ PSIG=0.4682E-03 = GAMMA=0.S000E+00
8400E+15. 'PSIG=0.4682E-03 . GAMMA=0.5000E+00 .
8400E+15 . PSIG=0,4682E-03 - GAMMA=0.5000E+00
8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 . PSI=0
:8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0
.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0
.B400E+15 PSIG=0.4682E-03 ~GAMMA=0.5000E+00. PSI=0
.B400E+15 - PSIG=0.4682E-03  GAMMA=0.5000E+00 PSI=0
.8400E+15 PSIG=0.4682E-03 GAMMA=0,5000E+00. PSI=0
.8400E+15 . PSIG=0.4682E-03 GAMMA=0.5000E+00  PSI=0
.8400E+15 ' PSIG=0.4682E-03 GAMMA=0.5000E+00" PSI=0
.8400E+15 PSIG=0.4682E-03 = GAMMA=0.5000E+00 PSI=0
.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00" PSI=Q
J8400E+15 . PSIG=0,4682E-03 . GAMMA=0.5000E+00. PSI=0
.B400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0
.8400E+15 - -PSIG=0.4682E~03 -GAMMA=0.5000E+00 PSI=0
.8400E+15 .4682E-03 GAMMA=0.5000E+00 PSI=0
.8400E+15 .4682E-03 ' GAMMA=0.5000E+00 PSI=0
.B400E+15 0.4682E-03  GAMMA=0.5000E+00 . PSI=0
8400E+15 -0-..4682E-03 . GAMMA=0.5000E+00 PSI=0
.B400E+15 ~ :4682E-03 GAMMA=0.5000E+00 . PSI=0
.8400E+15 .4682E-03 GAMMA=0,S5000E+00. PSI=0
.B400E+15 {4682E-03 .. GAMMA=0.5000E+00 . PSI=0
.B400E+15 .4682E-03 .5000E+00 PSI=0
.B400E+15 .5000E+00 PSI=0
.8400E+15 .5000E+00 PSI=0
/8400E+15 .5000E+00 . PSI=0
.8400E+15 MA=0.5000E+00 PSI=0
i8400E+15 . y .5000E+00 PSI=0
.8400E+15 - P 0. 5000E+00- " PSI=0
/8400E+15 - PSTIG=0.4682E-03 GAMMA=0.5000E+00 - PSI=0
5314E+17. PSIG=0.2847E-02 - GAMMA=0.5000E+00 ~PSI=0
2401E+18  PSIG=0.1802E-01 GAMMA=0.5000E+00 PSI=0
.7976E+18 = PSIG=0.3843E-01 GAMMA=0.5000E+00 PSI=0
2293E+19  PSIG=0.5709E-01 - GAMMA=0.5000E+00 PSI=0
5633E+19 PSIG=0,7312E-01 GAMMA=0.5000E+00 PSI=0

1211E+20  PSIG=0.8681E-01 GAMMA=0.5000E+00 PSI=0
2360E+20 PSIG=0.9876E-01 GAMMA=0.5000E+00 PSI=0
2936E+20° PSIG=0.1027E+00 GAMMA=0,S5000E+00 PSI=0
3280E+20 - PSIG=0.1047E+00 GAMMA=0.5000E+00 PSI=0
+#%  TABLE OF COMPUTED POTENTIAL  *%*+
X-MESH LINE NUMBER : 69 X=0. 62000E 02
B400E+15 ‘PSIG=0.4682E-03 GAMMA=0.5000E+00 ps: 0.
8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 - PSI=0
.8400E+15 PSIG=0.4682E-03 GAMMA=0.S000E+00 PSI=0.
.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0
.B400E+15 PSIG=0.4682E-03 . GAMMA=0,5000E+00 PSI=0.
.B8400E+15 - PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.
.8400E+15 PSIG=0.4682E-03 : GAMMA=0.5000E+00 PSI=0.
/8400E+15 GAMMA=0.5000E+00 PSI=0.

.2870E+00°
2870E+00
2870E+00
.2870E+00

.2870E+00
. 2870E+00 - R
2870E+00
{2870E+00 -
.2870E+00 RH
.2870E+00.
.2870E+00
.2870E+00
.2870E+00
.2870E+00
.2870E+00
.2870E+00;
.2870E+00
.2871E+00
.2886E+00
). 2894E+00..
.2904E+00
). 2916E+00
.296B8E+00
.2998E+00
.3038E+00
D .3090E+00
-.3147E+00
.3187E+00
.3234E+00
~3300E+00
.3357E+00
0.3425E+00 .
.3490E+00
:3568E+00
.3664E+00
.3786E+00
.3970E+00
.4055E+00
.4156E+00
.4273E+00
.4456E+00
.4635E+00
:4790E+00
.4922E+00
.5034E+00
.5073E+00
25092E+00

2870E+00
.2870E+00
2870E+00
.2870E+00 -
2869E+00
2869E+00
2868E+00
2866E+00

PSI=-.3487E+00 -

23831E+00
.3831E+00

PSI=-.3831E+00
PSI=-.3831E+00

- .3792E+00-
-3496E+00
3180E+00
2731E+00
2447E+00
1849E+00
1139E+00 ©
6803E-01 .
11689E-01

PSI=0.4025E-01 .-
PSI=0.1044E+00 ©
PSI=0:1758E+00
PSI=0.2519E+00 . .-
PSI=0.2966E+00 -
PSI=0.3393E+00
PSI=0.5045E+00"
PSI=0.5092E+00
‘PST=0.5092E+00
_PSI=0.5092E+00-
PSI=0.5092E+00
PSI=0.5092E+00 =
PSI=0,5092E+00
PSI=0.5092E+00 -

.4627E+08

:2388E+10

L1877E+11
.3705E+11
.7149E+11
L1118E+12
L 1738E+12
.2338E+12
.3140E+12
.4213E+12

.8170E+12
=-.1018E+13
.4415E+13
.5393E+14
.8311E+14
1185E+15
.1629E+15
3853E+15
5379E+15

T1607E+16
.20.14E+16
[2583E+16
3565E+16
.4647E+16
.6294E+16
.8338E+16
. 1156E+17
J1711E+17
.2789E+17
.5748E+17
.8007E+17
.7209E+17
.2246E+17
RHO=0.9446E+16

. RHO=0.4398E+17

RHO=0.5343E+17
RHO=0.4334E+17
RHO=0.1652E+18
RHO=0.4316E+17
RHO=0 .B008E+07

RHO=0.2026E+06
RHO=0.5225E+07
RHO=0.2696E+09
RHO=0". 1392E+11
RHO=0.7181E+12
RHO=0,2608E+13
RHO=0.5624E+13
RHO=0.1105E+14

8686E+10
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Y¥=0.4375E-03 HY=0.9375E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0,5000E+00 PSI=0,2863E+00 RHO=0.2116E+14
Y=0.4437E-03  HY=0.6250E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2859E+00 RHO=0.3278E+14
Y¥=0.4500E-03  HY=0.6250E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0,2854E+00 RHO=0.5023E+14
¥=0.4542E-03 HY=0.4167E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2848E+00 .RHO=0.6665E+14
Y=0.4583E-03 HY=0.4167E-05  DOP=0.8400E+15 PSIG=0.4682E-03 -GAMMA=0.5000E+00 PSI=0.2841E+00 RHO=0.8788E+14
¥=0.4625E-03 HY=0.4167E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.,5000E+00 PSI=0.2831E+00 RHO=0.1151E+15
Y=0.4656E-03 HY=0.3125E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0,5000E+00 PSI=0.2822E+00 RHO=0.1403E+15
Y=0.4687E-03 - HY=0.3125E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2811E+00 RHO=0.1701E+15
¥=0.4719E-03  HY=0,3125E-05 DOP=0.8400E+15 PSIG=0.4682E-03. GAMMA=0.S000E+00 PSI=0.2797E+00 RHO=0.2049E+15
Y=0.4750E-03  HY=0.3125E-05 = DOP=0.8400E+15 - PSIG=0.4682E-03 GAMMA=0.S000E+00 PSI=0.2780E+00 RHO=0.2449E+15
¥=0.5000E-03  HY=0.2500E-04 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2513E+00 RHO=0.6275E+15
¥=0.5500E-03  HY=0.5000E-04 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.S5000E+00 PSI=0.1741E-01 RHO=0.8400E+15
Y=0.5533E-03  HY=0.3333E-05 DOP=0.8400E+15 PSIG=0.4682E-03 = GAMMA=0.5000E+00 PSI=-.9630E-02 -RHO=0.8400E+15
Y=0.5567E~03  HY=0.3333E-05 DOP=0.8400E+15 . PSIG=0.4682E-03 .GAMMA=0 5000E+00 PSI=-.3810E-01 RHO=0.8401E+15
¥=0.5600E-03  HY=0.3333E-05 DOP=0.8400E+15 PSIG=0,.4682E-03 GAMMA=0.5000E+00 PSI=-.6801E-01 RHO=0.8402E+15
¥=0.5700E-03  HY=0.1000E-04 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=-.1663E+00 RHO=0.8480E+15
Y=0.5733E-03 ~ HY=0.3333E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.S5000E+00 PSI=-,2020E+00 RHO=0.8718E+15
Y=0.5767E-03  HY=0.3333E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=-.2391E+00 RHO=0.9729E+15
¥=0.5800E-03  HY=0.3333E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.S5000E+00 PSI=-.2779E+00 ' RHO=0.1433E+16
Y=0.5827E-03  HY=0.2700E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=-.3111E+00  RHO=0.2971E+16
¥=0.5842E-03 - "HY=0.1525E-05 . DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=-.3314E+00 RHO=0.5488E+16
¥=0.5857E-03° HY=0.1525E-05 DOP=0.8400E+15 PSIG=0.4682E~03 GAMMA=0.5000E+00 PSI=-"3535E+00 ' RHO=0.1177E+17
Y¥=0.5875E-03  HY=0.1750E-05 DOP=-.1576E+17 PSIG=0.1239E-02 GAMMA=0,5000E+00 . PSI=-, 3842E+00 .RKHO=0.2035E+17
¥=0.5887E-03 HY=0.1250E-05 DOP=-.1625E+18 PSIG=0.1224E-01 GAMMA=0.5000E+00 - PSI=-.4119E+00 RHO=-.3259E+17
¥=0.5900E-03  HY=0.1250E-05 DOP=+.4322E+18 PSIG=0,2787E-01 GAMMA=0.5000E+00 PSI=-_.4318E+00 RHO=-.5379E+17
Y=0.5910E-03  HY=0.1000E-05 = DOP=-.5920E+18 PSIG=0.3328E-01 GAMMA=0.5000E+00 PSI=-.4385E+00 RHO=-.4927E+17
Y¥=0.5920E-03  HY=0.1000E-05 DOP=-.6709E+18 = PSIG=0,3545E-01 GAMMA=0.S5000E+00 PSI=-.4376E+00  RHO=-.1242E+18
Y=0.5930E-03 HY=0.1000E-05 .7019E+18 PSIG=0.3624E-01 GAMMA=0.5000E+00 PSI=-.4176E+00 RHO=-.4445E+18
Y=0.5940E-03  HY=0.1000E-05 .6679E+18 PSIG=0.3537E-01 GAMMA=0.5000E+00 PSI=-.3295E+00 RHO=-.6594E+18
Y=0.5951E-03  HY=01100E-05 .5709E+18 - PSIG=0.3265E-01 GAMMA=0.5000E+00 PSI=—, 1158E+00 RHO=-.5709E+18
Y=0.5955E-03 HY=0.3667E-06 .3173E+18 PSIG=0.2267E-01 GAMMA=0.5000E+00 ' PSI=~,2104E-01  RHO=-.3173E+18
Y=0.5958E-03 HY=0.3667E-06 .1980E+16 PSIG=0.6726E-03 GAMMA=0,5000E+00 PSI=0,8027E-01 RHO=-,h 1980E+16
¥=0.5962E-03 HY=0.3667E-06 .1927E+18  PSIG=0.1453BE~01 GAMMA=0,S5000E+00 - PSI=0.1816E+00 RHO=0.1927E+18
¥=0.5967E-03  HY=0.5500E-06 .7598E+18 PSIG=0.3758E-01 GAMMA=0.S000E+00 PSI=0.3262E+00 . RHO=0.7520E+18
Y=0.5973E-03  HY=0.3500E-06 .2263E+19 . PSIG=0.5686E-01 GAMMA=0.5000E+00 PSI=0.4359E+00 RHO=0,1488E+19
Y=0.5978E-03. HY=0.5400E-06 .5609E+19 PSIG=0.7304E-01 GAMMA=0.5000E+00 PSI=0.4765E+00- RHO=0.5584E+18
¥=0.5984E-03  HY=0.5400E-06 DOP=0.1210E+20 PSIG=0.8678E-01  GAMMA=0,5000E+00 PSI=0.4921E+00 . EKHO=0.9447E+17
¥=0.5989E-03 HY=0.5400E-06 DOP=0.2358E+20 PSIG=0.9875E-01 GAMMA=0.5000E+00 PSI=0.5034E+00 RHO=0.1678E+18
Y=0.5995E-03 HY=0.5400E-06 DOP=0.2934E+20 PSIG=0.1027E+00 GAMMA=0.5000E+00 PSI=0.5073E+00 RHO=0.4327E+17
Y=0.6000E-03 HY=0.5400E-06 - DOP=0.3279E+20 PSIG=0.1047E+00 ‘ GAMMA=0.5000E+00 - PSI=0.5092E+00 RHO=0,8409E+07
#*+  TABLE OF COMPUTED POTENTIAL . *** v ‘
Y-MESH . LINE NUMBER . 1 =~ Y= 0.00000E+00

X=0.0000E+00 HX=0.9750E-04 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=(0.2870E+00 RHO=-.4766E+03
X=0.9750E-04 'HX=0.9750E-04 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0,5000E+00 PSI=0.2870E+00. RHO=-.8248E+03
X=0.1950E-03. HX=0.9750E-04 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=-.4766E+03
X=0.2925E-03 HX=0.9750E-04 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=-.8248E+03
X=0.3900E-03 HX=0.9750E-04 DOP=0,8400E+15 PSIG=0.4682E~03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO==.7332E+03
X=0.4100E-03 HX=0.2000E-04 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 . PSI=0.2870E+00 RHO=-.4766E+03
X=0.6550E-03 HX=0.2450E-03 DOP=0,8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=-.8248E+03
X=0.9000E-03 HX=0.2450E-03 DOP=0.8400E+15 PS1G=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.3055E+03
X=0.9024E-03 HX=0.2400E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.1619E+04
X=0.9035E-03 HX=0.1112E-05 DOP=0,8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 . RHO=0.2206E+04
X=0.9046E~03 HX=0.1112E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.S5000E+00 PSI=0.2870E+00 RHO=0,K2694E+04
X=0.9048E-03 "HX=0.1875E-06 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0,5000E+00 PSI=0.2870E+00 RHO=0.2603E+04
X=0,9050E-03 HX=0,1875E-06 DOP=0.8400E+15 PSIG=0.4682E~03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.2426E+04
X=0.9070E-03 HX=0.2000E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0,2870E+00 RHO=0,1943E+04
X=0.9092E-03 HX=0.2250E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.1619E+04
X=0.9208E-03 HX=0.1155E-04. DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0,2870E+00 RHO=~.9165E+02
X=0,1260E-02 HX=0.3396E-03 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=-.9165E+02
X=0.1600E-02 HX=0.3396E-03 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.2138E+03
X=0.1617E-02 HX=0.1750E-04 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0,2870E+00 RHO=0.5988E+03
X=0.1625E-02 HX=0.7375E-05 DOP=0.8400E+15 PSIG=0.4682E~03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.1265E+04
¥=0.1632E-02 HX=0.7375E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.1265E+04
X=0.1640E=02 HX=0,7375E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0,5000E+00 PSI=0.2870E+00 RHO=0.1246E+04
X=0.1647E-02 HX=0.7375E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.1815E+04
X=0.1650E-02 HX=0.3500E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0,5000E+00 PSI=0.2870E+00 RHO=0.1527E+04
X=0.1654E-02 HX=0.3500E-05 DOP=0.8400E+15 PSIG=0,4682E-03 GAMMA=0.S5000E+00 PSI=0.2870E+00 RHO=0.1912E+04
X=0,1658E-02 HX=0.4000E-05 DOP=0.8400E+15 PSIG=0,4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.1527E+04
X=0.1662E-02 HX=0.4000E-05 DOP=0.8400E+15 PSIG=0,4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.1656E+04
X=0.1665E-02 HX=0.3500E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0.5000E+00 PSI=0,2870E+00 RHO=0.1815E+04
X=0.1669E-02 HX=0.3500E-05 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0,(5000E+00 PSI=0.2870E+00 RHO=0.1619E+04
X=0.1673E-02 HX=0.3625E-05 DOP=0.8400E+15. PSIG=0,4682E-03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.1362E+04
X=0,1676E-02 . HX=0.3625E-05 DOP=0.8400E+15 - PSIG=0.4682E-03 GAMMA=0 S000E+00 = 'PSI=0.2870E+00 RHO=0.1246E+04
X=0.1706E-02 'HX=0.2937E-04 DOP=0.8400E+15 PSIG=0.4682E~03 GAMMA=0,5000E+00 PSI=0.2870E+00 RHO=0.5988E+03
X=0.1735E-02 HX=0.2937E-04 DOP=0.8400E+15 PSIG=0.4682E~03 GAMMA=0.5000E+00 PSI=0.2870E+00 RHO=0.1246E+04
X=0.1758E-02 HX=0.2300E-04 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0,5000E+00 PSI=0.2870E+00. RHO=0.2206E+04
X=0.1780E-02 HX=0.2200E-04 DOP=0.8400E+15 PSIG=0.4682E-03 GAMMA=0,5000E+00 PSI=0,2870E+00 RHO=0.3996E+04
X=0,2170E-02 - HX=0.3900E-03 DOP=0.8400E+15 PSIG=0.4682E-03 .GAMMA=0.S5000E+00 PSI=0.2870E+00 RHO=0.1970E+06
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DATE: 09/22/87 TIME: 04.21.46

VNOR= 0.25950E-01 XNOR= 0.35914E-02 CARNOR= 0.13121E+11
CURNOR= 0.58530E-06 GRNOR= 0.10173E+16 TIMNOR= 0.12898E-04
DEVICE WIDTH= 0.62000E+02 DEVICE THICKNESS= 0.60000E+01

TEMP=

SPREADING RESISTANCE RUN SPLIT AT THE CONTACTS DIRECT.SOLUTION

SLOTBOOM BANDGAP NARROWING MODEL USED

BULK DOPING DENSITY =  0.840E+15 PER CM3

MAXIMUM CHANGE IN POTENTIAL BETWEEN MESH POINTS IN THE X-DIRECTION

MAXIMUM CHANGE IN POTENTIAL BETWEEN MESH POINTS IN THE Y-DIRKECTION
69 NODES IN X-DIRECTION 48 NODES IN Y-DIRECTION ‘

RELAXATION FACTOR= 1.700

e e R e R R R L T T T T Iy

r¥sxs ENTER FINDMX

R R LI T T TT T YT, PROBLEM SUMMARY I TN T T TYTTTYT YT,y

DATE: 09/22/87 -TIME:  04.21.46

¢

VNOR= 0,25950E-01 XNOR= 0.35914E-02 CARNOR= 0.13121E+11
CURNOR= 0.58530E~06 GRNOR= 0.,10173E+16 TIMNOR= 0.12898E-04
DEVICE WIDTH= 0.62000E+02 DEVICE THICKNESS= 0.60000E+01

TEMP=

SPREADING RESISTANCE RUN SPLIT AT THE CONTACTS DIRECT SOLUTION

SLOTBOOM. BANDGAP NARROWING MODEL USED

BULK DOPING DENSITY = 0.840E+15 PER CM3! i
. MAXIMUM CHANGE IN POTENTIAL BETWEEN MESH POINTS IN THE X-DIRECTION
MAXIMUM CHANGE w POTENTIAL BETWEEN MESH POINTS IN THE Y-DIRECTION
69 NODES IN X-DIRECTION 48 NODES IN Y-DIRECTION
RELAXATION FACTOR= 1.700

R R R R e e R NI I T T T T

DEVICE PLOT

P D e
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301.150 DEG K

28.07541 (IN UNITS OF KT/Q)
9.01315 (IN UNITS OF KT/Q)

301.150 DEG K

28.07541 (IN UNITS OF KT/Q)
9.01315 (IN UNITS OF KT/Q)
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000000000000000000000000000000000000000000000000000000000000000000000

000000000000000000000000000000000000000000000000000000000000000000000 S

© 000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000
- '000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000060000000000000000000000000000
000000000000000000000000000000000000000000000000000000006000000000000
000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000
‘000000000000000000000000000000000000000000000000000000000000000000000

1
_"**‘ ENTER TAPEQ
- #eor E

% READZD |

vqnufENTERDUMPm"' ’
X=0.000000E+00

XLINE=0

' XLINE=0.
"XLINE=0.
XLINE=0.
XLINE=0

- XLINE=0
. XLINE=0.
XLINE=0.
XLINE=0 .
XLINE=0.

" XLINE=0.
XLINE=0
XLINE=0
XLINE=0
XLINE=0

. XLINE=0
XLINE=0
XLINE=0

' XLINE=0
XLINE=0

" XLINE=0
¢ XLINE=0
XLINE=0

. XLINE=0.
XLINE=0..
XLINE=Q.

800000E+0
§00000E+01
‘800000E+01
800000E+01
-BO0000E+01
.BO0000E+01
800000E+0 1

420000E+02
420000E+02 X:

.420000E+02
-420000E+02

.420000E+02

.420000E+02
+420000E+02

420000E+02
~420000E+02
420000E+02
420000E+02
420000E+02

.420000E+02
“420000E+02
0.,420000E+02
.420000E+02
420000E+02
420000E+02
420000E+02
.420000E+02
J420000E+02
.420000E+02
4200003+02
L420000E+02
.420000E+02

=0 . 420000E+02
XLINE=0.420000E+02
XLINE=0.420000E+02
XLINE=0
XLINE=0
XLINE=0
XLINE=0
XLINE=0"
XLINE=0 .
XLINE=0.
. XLINE=0.
XLINE=0
XLINE=0
XLINE=0
XLINE=0
XLINE=0.
XLINE=0.

" XLINE=0-
" XLINE=0.

" XLINE=0.
©  XLINEZ0.

CXLINE=0.

. XLINEZ0.

XLINE=0
XLINE=0
KLINE=0.
XLINE=0.
). 700000E+02
). 700000E+02

.700000E+02
.700000E+02
.700000E+02
.700000E+02

.420000E+02
-420000E+02
-420000E#02

420000E+02
420000E+02
420000E+02
:420000E+02
.700000E+02
.700000E+02

700000E+02
700000E+02
700000E+02
700000E+02
700000E+02
700000E+02

00000E+02

.700000E+02
700000E+02
. T00000E+02
.700000E+02
“XLINE=0.700000E+02

800000E+01

420000E+02
-420000E+02

.420000E+02 "

.420000E+02"
420000E+02

.420000E+02

+420000E%02

$420000E+02

420000E+02

.700000E+02 3
700000E+02 - X:
700000E+02

.700000E+02

.700000E+02

.700000E+02

%=0.975000E+00

X=0.195000E+01

%=0.292500E+0 1
X=0.390000E+01

X=0.410000E+01
X=0..655000E+0 1

X=0.900000E+0 T

X=0.000000E+00

%=0.975000E+00
X=0. 195000E+0 1
X=0,292500E+01
-390000E+01
.410000E+01
0.655000E+01
0.900000E+01
0.902400E+01
0.903512E+0 1

X=
X
X
X
X
Xs=

.904812E+01
%=0.905000E+01

X=0.907000E+01
X=0.909250E+01"

%X=0.920800E+01

X=0.126040E+02
©.160000E+02"
X=0.161750E+02.

X=

¥=0.162487E+02
X=0.163225E+02
X=0. 163962E+02
%=0.164700E+02

X=0.165050E+02

X=0.165400E+02
X=0.165800E+02

X=0.166200E+02

X=0.166550E+02 ]

=0 . 166900E+02 I

X=0.167262E+02

X=0.167625E+02 T

X=0.170562E+02

-X=0.173500E+02 I

X=0..175800E+02
X=0.178000E+02
%=0.217000E+02
X=0.258000E+02

X=0.299000E+02 II=

X=0:301000E+02
X=0.327000E+02

X=0.353000E+02 I

}¥=0".379000E+02
X=0.381000E+02
.427333E+02

=0.,000000E+00
X=0.975000E+00
. 195000E+01

X=0.410000E+07

'X=0.655000E+01 ‘I
“%=0.,900000E+01

II=

I1=

904625E401 |

~390000E+01..3

1=

I1=

II=

‘II=,

II=
II=
‘1=
II=
II=
I11=
II=

Ii=
II=

II=
II=

X=0,902400E+0 1 :11=

X=0.903512E+0 1

X=0.904625E+01
X=0,904812E+01
X=0.905000E+01
X=0.907000E+01
X=0,909250E+01
X=0 .920800E+01
X=0.126040E+02

X=0.160000E+02
X=0.161750E+02"

X=0.162487E+02
X=0.163225E¥02 "

X=0.163962E+02 ]

=0- 164700E+02 1
X=0.165050E+02 .
X=0.165400E+02

X=0.165800E+02
¥=0.166200E+02

R R 0 0 i
nwpnuuuwuuuuwuwNQwQQQNN&NNNNNNQNNNNpJaaeeaaa

00 N -0 ] oo . "
wmwwgwwww@wwwwwwawwwWww NRNNNNN DN

CDUIONAWN DRIV EWN =

= 3 33227
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=0.166550E+02 II=

XLINE=0.700000E+02 X 3 JgJy=28
XLINE=0.700000E+02 X=0.166900E+02 II= 3 JJ=29
XLINE=0.700000E+02 X=0,167262E+02 II= 3 JJ=30
XLINE=0.700000E+02 X=0.167625E+02 II= 3 JJ=31
XLINE=0.700000E+02 X=0.170562E+02 II= 3 JJ=32
XLINE=0.700000E+02 X=0.173500E+02 II= 3 JJ=33
XLINE=0.700000E+02 X=0.175800E+02 II= 3 JJ=34
XLINE=0.700000E+02 X=0.178000E+02 II= 3 JJ=35
XLINE=0.700000E+02 X=0.217000E+02 II= 3 JJ=36
XLINE=0.700000E+02 X=0.258000E+02 II= 3 JJ=37
XLINE=0.700000E+02 X=0.299000E+02 II= 3 JJ=38
XLINE=0.700000E+02 X=0.301000E+02 II= 3 JJ=39
XLINE=0.700000E+02 X=0.327000E+02 II= 3 JJ=40
XLINE=0.700000E+02 X=0,353000E+02 II= 3 JJ=41
XLINE=0,700000E+02 X=0.379000E+02 II= 3 JJ=42
XLINE=0,700000E+02 X=0.381000E+02 II= 3 JJ=43
XLINE=0,700000E+02 X=0.427333E+02 II= 3 JJ=44
XLINE=0.700000E+02 X=0.473667E+02 II= 3 JJ=45
XLINE=0.700000E+02 X=0.520000E+02 II= 3 JJ=46
XLINE=0.700000E+02 X=0.529100E+02 II= 3 JJ=47
XLINE=0.700000E+02 X=0.529150E+02 II= 3 JJ=48
XLINE=0.700000E+02 X=0.529200E+02 1I= 3 JJ=49
XLINE=0.700000E+02 X=0.529264E+02 II= 3 JJ=50
XLINE=0.700000E+02 X=0.529300E+02 II= 3 JJ=51
XLINE=0.700000E+02 X=0.529367E+02 II= 3 JJ=52
XLINE=0.700000E+02 X=0.529434E+02 II= 3 JJ=53
XLINE=0.700000E+02 X=0.529471E+02 II= 3 JJ=54
XLINE=0.700000E+02 X=0.529508E+02 II= 3 JJ=55
XLINE=0,700000E+02 X=0.529545E+02 II= 3 JJ=56
XLINE=0.700000E+02 X=0.529582E+02 II= 3 JJ=57
XLINE=0.700000E+02 X=0.529619E+02 II= 3 JJ=58
XLINE=0.700000E+02 X=0.529656E+02 II= 3 JJ=59
XLINE=0.700000E+02 X=0.529678E+02 II= 3 JJ=60
XLINE=0.700000E+02 X=0.529700E+02 II= 3 JJ=61
XLINE=0,700000E+02 X=0.529900E+02 II= 3 JJ=62
XLINE=0.700000E+02 X=0.532000E+02 II= 3 JJ=63
XLINE=0.700000E+02 X=0.535000E+02 II= 3 JJ=64
XLINE=0.700000E+02 X=0.579000E+02 II= 3 JJ=65
XLINE=0,700000E+02 X=0.581000E+02 II= 3 JJ=66
XLINE=0.700000E+02 X=0.594000E+02 II= 3 JJ=67
XLINE=0.700000E+02 X=0.607000E+02 II= 3 JJ=68
XLINE=0.700000E+02 X=0.620000E+02 II= 3 JJ=69
SPROBIM

NUM2D = 2223

POS = 0

TAPE = T

ERR = F

INFO = 5

IvGss = 0

&END

COMMENT: SPREADING RESISTANCE RUN SPLIT AT THE CONTACTS DIRECT SOLUTION
SNEWTON

ITMAX = 40 . .

DELTST = 1.0000000000000E-0004

GTEST = 9.,9999999999999E+0049

LTEST = 9.,9999999999999E+0049

MTEST = 0.0000000000000

MTMX = 3

NDAMP = 1

XMAX = 5

REDUCE = 2,0000000000000

IDVRG = 5

&END

SRECOMB

A0 = 0.0000000000000
AP = 97.9000000000000E-0032
= 5.0000000000000E-0032
= 1.0000000000000E-0006
= 1.0000000000000E-0006
ET = 0.0000000000000
7.1000000000000E+0015

’

ISHADE = A1
CONCEN = 0,0000000000000
WL = 0.7000000000000

BSR = 0.0000000000000
XSHAD = 0.0000000000000
REFL = 0.0000000000000
&END

SMOBLTY

MODEL = ‘ARORA-CCS

SEND

&BC :
QSSTOP = 0.0000000000000
SPTOP = 0.0000000000000
SNTOP = 0.0000000000000
QSSBOT = 0.0000000000000
SPBOT = 0.0000000000000
SNBOT = 0.0000000000000
QSSLEF = 0.0000000000000
SPLEF = 0.0000000000000



e

SNLEF. = 0.0000000000000
QSSRIT =.0.0000000000000
SPRIT = 0.0000000000000
= 0,0000000000000
ETS = 0. 0000000000000
IDEAL =

10000000 000000
9900000,0000000 .
0.0000000000000
10000000.000000

[
2z
[T}

- &TABLES . °
XLINE = 8. 0000000000000 42 000000000000 70. 000000000000 ~1.,0000000000000 ~1.0000000000000 -1, 0000000000000 -1. 0000000000000
~1.0000000000000 ~1.0000000000000 ~1.0000000000000
“YLINE = 0.0000000000000 5.5000000000000 6.0000000000000 -1.0000000000000 1. ooooooooooooo -1.0000000000000 ~1. 0000000000000
=4.0000000000000 . ~1.0000000000000° ~1.0000000000000
VEES = 0.0000000000000 999.00000000000" 999.00000000000 999.00000000000 -999. 00000000000 . 999 000000000060 999-, 00000000000 999 00000000000
999.00000000000 999.00000000000 - 999. 00000000000 999.00000000000 999.00000000000 999. 00000000000 999.00000000000 -999.00000000000 -
- 999.00000000000 999.00000000000 999 00000000000 999. 00000000000 999. 00000000000 '999. 00000000000 999 00000000000 $99.00000000000
999 00000000000
SEND - :
s e%e*se ENTER DUMP2D : S
17 BOPTONS: - ¢ T T e
VBE- = 0.6600000000000 ° L ' P
VCE = 2.6000000000000

DVBE = 0.05000000000000

DVCE = 0.5000000000000
=22.000000000000

XBI .= 52.000000000000

YA =/5.8750000000000

YB = 5.9200000000000

DELJB = 1.0000000000000E-0004
&END .

XAI=22. 000000000000
XBI=52.000000000000
YA=5,8750000000000 °
¥YB=5.9200000000000

NODXAI=36

NODXB1=46

NODYA=31

NODYB=35

1-

NXAI 36 NXBI=46 NYA-31 NYB=35

DEFINITION OF BOUNDARIES WHERE CURRENT Is CALCULATED
b INDICATES BOUNDARY .

A, B L
'P’PPSSSSPPPP’PPPPPPPPPPNNNNNNNNNSSSS
-P‘PPPPPPPPPP'PPPPPPPPPPNNNNNNNNNNNNN
P'PPPPPPPPPP’PPPPPPPPPPNNNNNNNNNNNNNI
P+*PPPPPPPPPP*PPPPPPPPPPPNNNNNNNNNNNN
P*PPPPPPPPPP*PPPPPPPPPPPPNNNNNNNNNNN
P*PPPPPPPPPP* PPPPPPPPPPPPPNNNNNNNNNN
P*PPPPPPPPPP*PPPPPPPPPPPPPPPNNNNNNNN
$*PPPPPPPPPP *PPRPPPPPPPPPPPPNNNNNNNN - -
P*PPPPPPPPPP*PPPPPPPPPPPPPPPPPPPPPPP -
P*PPPPPPPPPP*PPPPPPPPPPPPPPPPPPPPPPP
»P’PPPPPPPPPP‘PPPPPPPPPPPPPPPPPPPPPPP
P*PPPPPPPPPP*PPPPPPPPPPPPPPPPPPPPPPP -
P*PPPPPPPPPP*PPPPPPPPPPPPPPPPPPPPPPT. -
P'PPPPPPPPPPQOO..QO..Q.!'OO!O’OOCQO.
-P+PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
-P*PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
-P*PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
TosmmsTmsmrmse e -P*PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

- : e P teRNENE YT XS

- - PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP




JINITIAL NORM =0.659E+19 Vv = 0.0000 VOLTS
P-LOCAL =0.217E+26  P-GLOBAL =0.167E+20
N-LOCAL =0.489E+23  N-GLOBAL =0.310E+19
V-LOCAL =0.613E+03  V-GLOBAL =0.533E-01

OITERATION = 1

' GLOBAL NORM(0) =0.236E+14
P-LOCAL =0.640E+18  P-GLOBAL =0.324E+13
N-LOCAL =0.179E+19 . N-GLOBAL =0.676E+14
V-10CAL =0.128E+04  V-GLOBAL =0.233E+00

MAX CHANGE IN FP = 0.184E-05 KT AT (I,J) = ( 59, 32)
MAX CHANGE IN FN = 0.245E-06 KT AT (I,J) = ( 54, 29)
MAX CHANGE IN V = 0.103E+01 KT AT {(I,3) = ( 54, 20)
OITERATION = 2
GLOBAL NORM(0) =0, 162E+14
P-LOCAL =0.818E+20 P-GLOBAL =0.191E+14
N-LOCAL =0.413E+18  N~GLOBAL =0.206E+14
V-LOCAL =0.709E+03  V-GLOBAL =0.130E+00
MAX CHANGE IN FP = 0.172E-05 KT AT (I,J) = { 61, 19)
MAX CHANGE IN FN = 0.413E-06 KT AT {(I,J) = ( 61, 19)
MAX CHANGE IN V = 0.132E+00 KT AT (I,J) = { 54, 20)
OITERATION = 3 .
GLOBAL NORM(D) =0.460E+14
P-LOCAL =0.512E+19  P-GLOBAL =0, 105E+15
N-LOCAL =0.476E+18  N-GLOBAL =0.328E+14
V-LOCAL =0.492E+03 V-GLOBAL =0.695E-01
MAX CHANGE IN FP = 0.121E-06 KT AT (I,J)y = ( 50, 19)
MAX CHANGE IN FN = 0.165E-06 KT AT (I,J) = { 61, 19)
. MAX CHANGE IN V = 0.821E-04 KT AT (I,J) = ( 47, 19)
FINAL NORM =0.460E+14
TIME FOR SOLUTION = 14 .6
1INITIAL NORM =0.168E+26 V =. 0.0000 VOLTS
P-LOCAL. =0 .512E+19 P-GLOBAL =0. 105\E+"|5
N-LOCAL =0, 126E+31 N-GLOBAL =0 .505E+26
V-LOCAL =0.518E+03 V-GLOBAL =0.900E-01
OITERATION = 1 ‘
GLOBAL NORM(0) =0.253E+20
P-LOCAL =0.294E+13  P-GLOBAL =0.145E+08
N-LOCAL =0.535E+25 N-GLOBAL =0.760E+20
V-LOCAL =0.515E+06  V-GLOBAL =0.527E+04 ,
MAX CHANGE IN FP = 0.129E+01 KT AT (I,J) = 1, 47)
MAX CHANGE IN FN = 0.365E+01 KT AT (I,J) = ( 1, 47)
MAY CHANGE IN V = 0.365E+Q01 KT AT (I,J) = | 1, 47)
QITERATION = 2
GLOBAL NORM(0) =0.172E+20
P-LOCAL =0.334E+14  P-GLOBAL =0.277E+08
N-LOCAL =0.362E+25 N-GLOBAL =0.51SE+20
V-LOCAL =0.418E+06 V-GLOBAL =0,546E+04
MAX CHANGE IN FP = 0.259E+01 KT AT (I,J) = ( 1, 47)
MAX CHANGE IN FN = 0.355E+01 KT AT (I,J) = ( 1, 47)
MAX CHANGE IN V. = 0.355E+01 KT AT (I,J) = ( 1, 47)
QITERATION = 3
GLOBAL NORM(0) =0.117E+20
P-LOCAL =0,203E+14 P-GLOBAL =0.272E+08
N-LOCAL =0.246E+25 N-GLOBAL =0.350E+20
V-LOCAL =0.246E+06 V-GLOBAL =0.302E+04
MAX CHANGE IN FP'=  0.268E+01 KT AT (I,J) = ( 1, 47)
MAY CHANGE IN FN = 0.345E+01 KT AT (I,J) = 1, 47)
MAX CHANGE IN V = 0.345E+01 KT AT (I,J)y = ( 1, 47)
OITERATION = 4
GLOBAL NORM(0) =0.792E+19
P-LOCAL =0.635E+13 P-GLOBAL =0.174E+08
N-LOCAL =0, 167E+25 N-GLOBAL =0.238E+20
V-LOCAL =0,452E+06 V-GLOBAL =0.441E+04
MAX CHANGE IN FP = 0.257E+01 KT AT (I,J) = ( 1, 47)
MAX CHANGE IN FN = 0.352E+01 KT AT (I,J) = ( 43, 34)
MAX CHANGE IN V = 0.333E+01 KT AT (I,J) = ( 1, 47)
OITERATION = 5 .
GLOBAL NORM(0) =0.535E+19
P-LOCAL =0.467E+13 P-GLOBAL =0.129E+08
N-LOCAL =0.7112E+25 N-GLOBAL =0.160E+20
V-LOCAL =0.910E+06 V-GLOBAL =0.787E+04
MAX CHANGE IN FP = 0.252E+01 KT AT (1,J) = ( 1, 47)
MAX CHANGE IN FN =  0,320E+01 KT AT (I,J) = ( 1, 47)
MAX CHANGE IN V = 0.320E+01 KT AT (I,J) = ( 1, 47y

OITERATION = 6

GLOBAL NORM(0) =0,357E+19
P-LOCAL =0.319E+13 P-GLOBAL =0.922E+07
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N-LOCAL =0.749E+24  N-GLOBAL =0.107E+20
V-LOCAL =0.168E+07 =~ V-GLOBAL =0.132E+05

¢ 1,4

MAX CHANGE IN-FP. = - 0.259E+01 KT AT (I,J). =

MAX CHANGE IN FN = .- 0.306E+01.XKT AT (L,J) = ( 1, 47)

MAX CHANGE IN V. = ~ 0.306E+01 KT AT (I,J).= ( 1, 47)
OITERATION = 7 . : .

GLOBAL NORM(0) =0.234E+19 Lo
*P-LOCAL =0.197E+13 ~ P-GLOBAL =0.614E+07

. N-LOCAL =0.491E+24  N-GLOBAL =0.703E+19
V-LOCAL =0.252E+07 - V-GLOBAL =0.169E+05 .

MAX CHANGE IN FP = - 0.270E+01 KT AT (I,J) = ( 1, 47)
MAX CHANGE IN FN.= ~ 0.201E+01 KT AT (I,J3) = ¢ 1, 47)
_MAX CHANGE IN V = 0.291E+01 KT AT (I,J) = (- 1, 47)
OITERATION = 8 " - . o
' GLOBAL NORM(0) =0.150E+19 R
P-LOCAL =0.100E+13 - P-GLOBAL =0.374E+07
N-LOCAL =0.314E+24 . N-GLOBAL =0.450E+19
V-LOCAL"=0.,241E+08  V-GLOBAL =0.106E+06
MAX CHANGE IN FP' = | 0.269E+01 KT AT (I,J) = ( 1,-47)
MAX CHANGE IN FN =  0.274E+01 XT AT (L, J) = (" 1, 47)
. - MAX CHANGE IN'V .=  0.274E+01 KT AT (I,J) ={ .1, 47)
-OITERATION = "9 coe S o T e L

GLOBAL 'NORM(0) =0.930E+18
P-LOCAL =0.319E+12  P-GLOBAL..=0.198E+07
N-LOCAL '=0.195E+24 - N-GLOBAL =0.279E+19

_V-LOCAL =0,232E+08 = V-GLOBAL =0.117E+06 )

MAX CHANGE IN FP = - 0.256E+01 KT AT .(I,J) = ( 1, 46)
-MAX CHANGE IN FN = 0.254E+01 KT AT (I,J) = (' 1, 47)
MAX CHANGE IN V. = 0.254E+01 KT AT (1,J) = ( 1, 47)
OITERATION = 10 , : : .
GLOBAL 'NORM(0) =0.560E+18 -
P-LOCAL =0.796E+11  P-GLOBAL =0.105E+07
N-LOCAL =0.117E+24 =~ N-GLOBAL =(.168E+19.
V-LOCAL =0.117E409  V-GLOBAL =0.498E+06 .
‘MAX CHANGE IN FP = 0,236E+01 KT AT (I,J) = ( 1, 45)°
MAX CHANGE IN FN = . 0,232E+01 KT AT (I,J) = (.. 1, 47)
MAX CHANGE IN V =  ©.232E+01 KT AT (I,J) = (1, 47)
OITERATION = 11 o L
GLOBAL NORM(0) =0.350E+18 : :
P-LOCAL =0.521E+11 - P-GLOBAL :=0.493E+06
N-LOCAL =0.730E+23 . - N-GLOBAL. =0."105E+19
V-LOCAL =0.111E¥05 . V=GLOBAL =0.287E+01

" MAX CHANGE IN FP = . '0.212E+01 KT AT (I,J) = ( 1, 45)

2" MAX CHANGE IN FN = * 0.206E+01 KT AT (I,J) = (- 1, 47)

e MAX CHANGE INV = 0.206E+01 KT AT (I,J) = ( 1, 47)

OITERATION = 12 - ’ s .

GLOBAL ‘NORM(0) " =0.356E+18 ' g
P-LOCAL '=0.468E+10 ' P~GLOBAL =0.532E+06
N-LOCAL =0 ,747E+23 - N-GLOBAL '=0.107E*+19:

V-LOCAL =0.767E+03 * V-GLOBAL -=0.194E+00
MAX CHANGE IN FP =~ 0.182E+01-XT AT (I,J) = (1,7 45) !
MAX CHANGE -IN'FN = - 0.176E+01°KT AT (I1,J) = ( 1, 47)
. _MAX CHANGE IN V. = - .0,176E+01 KT AT (I,.J) ='( 1, 47)
OITERATION =" : 13 | - - : e

GLOBAL- NORM(0) =0.102E+18 . . .

. P-LOCAL =0,.285E+10 ' P-GLOBAL =0.466E+06
N-LOCAL.'=0",210E+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 (L,J) =(- 1 45)

MAX: CHANGE IN FN..=  0.139E+01 KT AT (I,J) = 1, 47)

MAX CHANGE IN'V =. 0,139E+01 KT.AT (I,J) = (- 1,:47)
OITERATION = 14

GLOBAL NORM{0) =0.121E+17 . o
P-LOCAL .=0.229E+10 ~ ' P-GLOBAL =0 .396E+06
N-LOCAL =0.229E+22  N-GLOBAL :=0.364E+17
V-LOCAL =0.373E+04 . V-GLOBAL =0.105E+00 )

;" MAX CHANGE IN.FP = . 0.125E+01 KT AT (I,J) =.( 1, 47)
.. MAX CHANGE IN FN = .0.121E+01 KT AT (1,J) = ( 1,.47)
. MAX CHANGE IN V=" 0.121E+01 KT AT (I,3)'= (' 1,.47)

"OITERATION = 15 L . '

GLOBAL NORM(0)" =0, 12BE+16.- % -

P-LOCAL.=0.236E+10 P-GLOBAL =0.439E+06

N-LOCAL =07210E+21  N-GLOBAL =0:.383E+16

V-LOCAL '=0.847E+03. V-GLOBAL- =0.569E-01 .
MAX CHANGE IN:FP =  0.117E+01 KT AT (I, J). = ( -1, 47)
MAX ‘CHANGE IN FN ='...0.106E+01 XT AT (I,J) = (.1, 47)°
MAX CHANGE IN V "= - 0,106E+01 KT AT (I,J) = ( 1, 47)

OITERATION = . ‘!6 .

GLOBAL NORM(0) =0.345E+13_ .. . - '
P-LOCAL =0.433E+10 P-GLOBAL =0.461E+06
N-LOCAL =0:435E+18. N-GLOBAL' =0.103E+14
V-LOCAL =0 .428E+04 = V-GLOBAL £0.893E-01

| Max. CHANGE IN FP = 0.105E+01°XT AT (T,3) = (. 1,.47) "



MAX CHANGE IN FN =  0,279E+00
MAX CHANGE IN V =  0.280E+00
OITERATION = 17
GLOBAL. NORM(0) =0.718E+11
P-LOCAL =0.302E+10  P-GLOBAL =0
N-LOCAL =0.126E+16 N-GLOBAL =0.
V-LOCAL =0.124E+04  V-GLOBAL =0.
MAX CHANGE IN FP =  0.971E+00
MAX CHANGE IN FN =  0.227E-01
MAX CHANGE IN V = 0.123E-01
* QITERATION = 18
GLOBAL NORM(0) =0.776E+11
P-LOCAL =0.398E+10  P-GLOBAL =0.
N-LOCAL =0.125E+16 N-GLOBAL =0.
V-LOCAL =0.110E+04  V-GLOBAL =0.
MAX CHANGE IN FP =  0,922E+00
MAX CHANGE IN FN = 0.525E-04
MAX CHANGE IN V. = (0.639E-05
OITERATION = 19
GLOBAL NORM(0) =0.760E+11
P-LOCAL =0,208E+10  P-GLOBAL =0.
N-LOCAL =0.126E+16 N-GLOBAL =0.
V-LOCAL =0.204E+04 V-GLOBAL =0
MAX CHANGE IN FP =  0.804E+00
"MAX CHANGE IN FN = 0.173E-08
MAX CHANGE IN V =  0.396E-10
OITERATION = 20
GLOBAL NORM{(0.) =0.757E+11
P-LOCAL =0.351E+10  P-GLOBAL =0
' N-LOCAL =0.126E+16  N-GLOBAL =0.
V-LOCAL =0.110E+04  V-GLOBAL =0.
MAX CHANGE IN FP =  0.563E+00
MAX CHANGE IN FN = - 0.135E-10
. MAX-CHANGE IN V =  0.295E-10
OITERATION = 21
GLOBAL NORM(0) =0.760E+11
P-LOCAL =0.324E+10  P-GLOBAL =0,
" N-LOCAL =0.125E+16  N-GLOBAL =0.
V-LOCAL =0.546E+04  V-GLOBAL =0.
MAX CHANGE IN FP =  0.232E+00
MAX CHANGE IN FN = - 0.769E-11
MAX CHANGE IN V. =  0.386E-10
OITERATION = 22
GLOBAL. NORM(0) =0.697E+11
P-LOCAL =0.212E+10  P-GLOBAL =0
N-LOCAL =0.126E+16  N-GLOBAL =0
V-LOCAL =0.936E+04  V-GLOBAL =0.
MAX CHANGE IN FP =  0.316E-01
MAX CHANGE IN - FN =  0.622E-11
MAX CHANGE IN V =. 0.363E-10
OITERATION = 23
GLOBAL NORM(0) =0.780E+11
P-LOCAL =0.165E+10  P-GLOBAL =0.
N-LOCAL =0,125E+16  N-GLOBAL =0.
V-LOCAL =0.263E+04- V-GLOBAL =0
MAX CHANGE IN FP =  0.509E-03
MAX CHANGE IN FN =  0.890E-11
’ MAX CHANGE IN V =  0.404E-10
OITERATION = 24
GLOBAL NORM(0) =0.749E+11
P-LOCAL =0.370E+10  P-GLOBAL =0.
N-LOCAL =0.726E+16  N-GLOBAL =0.
V-LOCAL =0.173E+04  V-GLOBAL =0.
MAX CHANGE IN FP = 0.130E-06
MAX CHANGE ‘IN FN = 0.519E~11
MAX CHANGE IN V = 0,261E-10
FINAL NORM =0.749E+11 .

TIME FOR SOLUTION = 129.6

= -0.2046023E-09 JC=
VCE=0.5000000000000 VOLTS

0.7073797E+00

KT AT (I,J)
KT AT (I,J)

.449E+06

21SE+12
152E+00

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

547E+06
233E+12
729E-01

KT AT (I,7)
KT AT (I,J)
XT AT (I,J)

440E+06
228E+12

.609E-01

XT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.453E+06

227E+12
116E+00

KT AT (I,J)
KT AT (I,J)
XT AT (I,J)

497E+06
228E+12
111E+00
Xt AT (1,3)
KT AT (I,J)
KT AT (I,J)

.436E+06
.209E+12

239E400
KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

389E+06
234E+12

.952E-01

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

638E+06
225E+12
130E+00

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

JE=

-0

102

¢ 1, 47
(1, 47
(1, 48)
(1, 29)
( 1, 28)
(1, 48)
(1, 29)
(1, 32)
( 1, 48)
¢ 1, 29)
(58, 4)
( 1, 48)
( 1, 45)
( 59, .3)
(1, 48)
{ 61, 26)
( 17, 48)
(.1, 48)
(1, 24)
( 35, 48)
( 1, 48)
(1, 24)
{ 33, 48)
¢ 1, 48)
( 1, 26)
( 35, 47)

.6741427E-10

JE= 0.4385338E-12

JC= -0.2033284E-09

JB= ~0.2028898E-09 . .

MAX SPLIT BETWEEN QUASI-FERMI LEVELS=-0.19123E+02 (IN UNITS OF KB*T/Q) ,

MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0.49625E+00 (IN VOLTS)
AT NODE: 36 20 X= 0.217E-02 Y= 0.550E-03

REMEMBER THAT THESE CURRENTS ARE NORMALIZED TO THE LENGTH OF THE DEVICE IN THE X—DIRECTION

RGSUM = -,326926E-07

RSSUM = -.695799E-41 0.0000
RSSUMB = -.322691E-43 0.0000
RSSUMT = -.570271E-44 0.0000



103

KSSUML = -.305020E-44 .’ 00000
RSSUMR = =.691697E-41 - 0.0000°
KBSUM =7 —,326925E-07 . 99.903%
RASUM .= -.627941E-13° ~ 0.0002
RDSUM = -,455337E-13 . - '0.0001 -
. JMBSUM = 0.000000E+00. = 0.0000%
© JMTSUM = -.315866E-10.  0.0965. .
JMLSUM = -,380155E-17.  0.0000
JMRSUM =. =, 601987E-26 . *.0.0000
© JTOT = .-.327242E-07 JREC =.- 327242E 07"
*+ses ENTER DUMP2D . :
 1INTTIAL NORM =0.18BE+18 ¥ = 0.0000 VOLTS
P-LOCAL =0.370E+10° P-GLOBAL =0.638E+06’
. R~LOCAL =0.143E+23, ‘'N-GLOBAL =0.563E+18. .
" V-LOCAL.=0.173E+04  V-GLOBAL =0.151E+00
OITERATION = - 15 G o C ’

- GLOBAL NORM(0) =0. 165E418°. L .
_ 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

v, an

-

MAX CHANGE IN FP = -0,365E+01 KT AT (I,J) =
. MAX CHANGE IN FN vv0;365£+01 KT AT (I, J) = (1, 47) -
U MAK CHANGE ANV 0 7365E+01 KT AT (I1,3)° %7 1, 47}
"OTTERATION. =7 | 2 STl B
' GLOBAL: NORM(O) =0.144E+18 | o
. P-LOCAL =0.771E+13 P-GLOBAL =0.198E+08
. N-LOCAL =0.117E+23° N-GLOBAL =0.432E+18
. V-LOCAL =0.244E+06 ' V-GLOBAL =0.606E+04 :
MAX CHANGE IN FP =. 0. 35SE+01 KT AT (I,J) = ( 1,747
MAX CHANGE IN FN =  0.355E+01.KT AT (I,J) = (. 1,47)
47 UMAX CHANGE IN V=’ 0.355E*01 KT AT (I,J) = ( "1,
OITERATION =/ 3 o : :
GLOBAL NORM(O) =0, 123E*18 . -
> i —GLOBAL =o.1533+oa
S N-L : 23 N-GLOBAL =0.370E+18
V-LOCAL"=0.424E+06 = V-GLOBAL =0.904E+04 . S
MAX CHANGE IN FP-=  0.345E+01 KT AT (I1,J).= ( 1, 47)
MAX CHANGE IN FN = . 0.345E+01 KT AT (I,J) = ( 1, 47)
. MAX CHANGE IN' V' = . 0.345E+01.XT AT (1,J) = ( 1, 47)
OITERATION = = "4 S o .
. GLOBAL NORM(0) =0.104E+18 o R
P-LOCAL =0.452E+13 - P-GLOBAL =0.JT7E*081
N-LOCAL =0.915E+22 = N-GLOBAL =0.313E+18
v LOCAL =0.665E+06 V~GLOBAL =0.119E+0S .
MAX CHANGE IN FP = .0.333E+01 KT AT (I,J) = ( 1,.47)
MAX CHANGE IN FN = - 0.333E+01 KT AT (I,J) = ( 1,.47) =
MAX CHANGE IN V = . 0.333E+01 KT AT {(I,J3) =-( 1, 47)
OITERATION = 5 . IS -
GLOBAL NORM(0) =0. 862E+17 R
P-LOCAL =0.319E+13 - —GLOBAL =0 .866E+07
" N-LOCAL7=0,796E+22 & N-GLOBAL =0.259E+18 -
V-LOCAL .=0.101E+07 ~ V-GLOBAL =0, 172E%05 S
_'MAX CHANGE IN FP = .0. 320E+01 KT AT (1 JYy = 1,.47)
MAX ‘CHANGE IN FN = - 0,320E+01 KT AT (I,J) = ( ~'1, 47)
~MAX CHANGE .IN V = ,»o.3293+o1 KT AT (I,J) = ( 1, 47) .

0 ITERATION = 6

GLOBAL: NORM(O) 207, 699E+17 7. '

" P-LOCAL =0.212E+13 . P~GLOBAL =0. 622£+o7
N-LOCAL =0.683E+22-: N-GLOBAL =0.210E+18
- V-LOCAL =0,163E+07 . V-GLOBAL =0.235E+05

0.306E+01 XT AT (I,J) = ("1, 47)

MAX CHANGE.IN FP = ) =
.. MAX ‘CHANGE IN FN .= -, 0.306E+01 KT AT (I,J) = ( 1, 47) .
: ‘.MAX.CHANGE IN V -e_:oo.3065+o1 KT AT (I, J) = ( 1, 47) =
OITERATION = T . L ’ e . .
GLOBAL 'NORM(0) =0 5543*17 . S :
. P-LOCAL =0.,117E+13" P-GLOBAL =0,408E+07 -
'N-LOGAL =0.575E+22  N-GLOBAL '=0.166E+18
V-LOCAL =0 .268E+07", V-GLOBAL =0.310E+05.
MAX .CHANGE 'IN ¥P = 0. 201E+01. KT AT (I,J) = ( 1, 47)
MAX CHANGE IN FN. = . 0.291E+01 KT AT (I,J) = (, 1, 47)
' MAX CHANGE IN V"= : 0.291E+01 KT .AT- (1 J)y = (1, 4T
OITERATION =. -8 .~ o
GLOBAL ‘NORM(0) =0 423E+17 L Ca
P-LOCAL =0.466E+12  P-GLOBAL =oﬂ2583+o7
© 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 (I, Jy-= (1,747).
MAX CHANGE IN PN £ 0,274E+01.KT AT (I,J) = ( 1, 47)
MAX CHANGE IN V = =

9 274E+01 KT AT (I,3) = ( 1, 47)

ZOITERATION € .9
GLOBAL NORM{0).50 , 303E+17 e '
© " P-LOCAL =0:260E+12: P—GLOBAL =0, 164E+07
N-LOCAL =0,379E+22- - N-GLOBAL =0.909E+17" -
. V-LOCAL :=0.. 115E+08 V-GLOBAL-=0.938E+05: -




MAX CHANGE IN FP = 0.254E+01

MAX CHANGE IN FN = 0.254E+01

MAX CHANGE IN V = 0.254E+01
OITERATION = 10

GLOBAL NORM(0) =0.212E+17 :
P-LOCAL =0.669E+11 P-GLOBAL =0

MAX CHANGE IN FP = 0.232E+01

MAX CHANGE IN FN = 0.232E+01

MAX CHANGE IN V = 0.232E+01
OITERATION = 1

GLOBAL NORM(0) =0.157E+17

P-LOCAL =0.394E+11 P-GLOBAL =0,
N-LOCAL =0.216E+22 N-GLOBAL =0.
.828E+00

V-LOCAL =0.209E+04 V-GLOBAL =0

MAX CHANGE IN FP = 0.206E+01
MAX CHANGE IN FN = 0.206E+01
MAX CHANGE IN V = 0.206E+01

OITERATION = 12
GLOBAL NORM(0) =0.109E+17

P-LOCAL =0.249E+10 P-GLOBAL =0.
N-LOCAL =0.150E+22 N-GLOBAL =0,
V-LOCAL =0.209E+04  V-GLOBAL =0.

MAX CHANGE IN FP = 0.176E+01
MAX CHANGE IN FN = 0.176E+01
MAX CHANGE IN V = 0.176E+013

OITERATION = 13
GLOBAL NORM(0) =0.712E+16

P-LOCAL =0.270E+10 P-GLOBRAL =0.
N-LOCAL =0,981E+21 N-GLOBAL =0,
V-LOCAL =0.158E+04  V-GLOBAL =0.

* MAX CHANGE IN FP = 0.13%E+0 7
MAX CHANGE IN FN = 0.:139E+01
MAX CHANGE IN V = 0. 139E+01

OITERATION = 14
GLOBAL NORM(0) =0.379E+16

P-LOCAL =0.211E+10 P-GLOBAL =0.
N-LOCAL =0.520E+21 N-GLOBAL =0.
V-LOCAL =0.170E+04 V-GLOBAL =0.

. MAX CHANGE IN FP = . 0.121E+01
MAX CHANGE IN FN = 0.121E+01
MAX CHANGE INV = 0.121E+01

OITERATION = 15

GLOBAL NORM(0) =0.800E+15
P-LOCAL =0.233E+10 P-GLOBAL =0

N-LOCAL =0.109E+21 N-GLOBAL =0.
V-LOCAL =0.143E+05 . V-GLOBAL =0.

MAX CHANGE IN FP = 0.106E+01
MAX CHANGE IN FN. = 0.106E+01
MAY CHANGE IN V = 0.106E+01

OITERATION = 16
GLOBAL NORM(0) =0.336E+13

P-LOCAL =0.179E+10 P-GLOBAL =0.
N-LOCAL =0.352E+18 N-GLOBAL =0.
.834E+00

V-LOCAL =0.826E+04 V-GLOBAL =0

MAX CHANGE IN FP = 0.272E+00

MAX CHANGE IN FN = 0.278E+00

MAX CHANGE IN V = 0.279E+00
OITERATION = 17

GLOBAL NORM(0) =0.810E+11

P-LOCAL =0.386E+10 P-GLOBAL =0.
N-LOCAL =0.772E+15 N-GLOBAL =0.
V-LOCAL =0.526E+04 V-GLOBAL =0.

MAX CHANGE IN FP = 0.149E-01

MAX CHANGE IN FN = 0.164E-01

MAY CHANGE IN'V = 0.731E-02
OITERATION = 18

GLOBAL NORM(0) =0.668E+11

P-LOCAL =0.353E+10 P-GLOBAL =0. €
.200E%12

N-LOCAL =0.876E+15 N-GLOBAL =0

V-LOCAL =0,965E+04 V-GLOBAL =0.

MAX CHANGE IN FP = 0.706E-03

MAX CHANGE IN FN = 0.416E-04

MAX CHANGE IN V = 0.187E-05
OITERATION = 19

GLOBAL NORM(0). =0.751E+11

P-LOCAL =0.521E+10 P-GLOBAL =0.
N-LOCAL =0.773E+15 N-GLOBAL =0.
V-LOCAL =0..108E+04 V-GLOBAL =0.

MAX CHANGE IN FP = 0.561E-08
MAX CHANGE IN FN = 0.941E-09
MAX CHANGE IN V = 0.998E-10

FINAL NORM =0,751E+11

KT AT (I,J7)
KT AT (1,J7)
KT AT (I1,J)

.802E+06
N-LOCAL =0.292E+22 N-GLOBAL =0.
V-LOCAL =0.983E+08 V-GLOBAL =0.

637E+17
471E+06

KT AT (I,J)
XT AT (I,J)
KT AT (I,J)

578E+06
470E+17

KT AT (I1,J)
KT AT (I,J)
KT AT (1I,7)

499E+06
327E+17
781E-01

KT AT (I,J)
KT AT (I1,J)
KT AT (I,J)

337E+06
214E+17
189E+00

KT AT (I,J)
XT AT (I,7)
KT AT (I.J)

356E+06
114E+17
533E-01

KT AT (I,J)
XT AT (I,J)
KT AT (1,J)

.482E+06

240E+16
244E+00

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

246E+06
101E+14

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

579E+06
243Et12
166E+00

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

514E+06

310E+00

KT AT (I1,J)
KT AT (I,J)
XT AT (I,J)

456E+06
225E+12
390E-01
KT AT (I,J)
XT AT (I,J)
KT AT (I,J)

[T
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47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

48)
32)
31)

48)
32)
35)

48)

32)

3)
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TIME FOR SOLUTION = 1103.6

JB= -0.4025066E-09 -JC=

: JE= -0.6737368E-10
YCE=1.0000000000000 VOLTS '

0.1416554E+01 |
0.4443518E-12

-0.3990638E-09
-0.3986195E-09

SPLIT BETWEEN QUASI-FERMI LEVELS=-0.25024E+02 (IN UNITS OF KB*T/Q)
. MAX- SPLIT BETWEEN QUASI-FERMI LEVEL=-0,64937E+00 (IN VOLTS)
AT NODE' : 36 20 X=0. 2172—02 Y= 0. 5505-03 ’

REMEMBER THAT THESE CURREN’I‘S ARE NORMALIZED TO THE LFNGTH OF THE DEVICE IN 'I’HE X-DIRECTION o

JE=
o
JB=
MAX

' RGSMM = . 642617E-07

" RSSUM = - .136418E<40 - ~0.0000"
_RSSUMB = -.324809E-43 ~ 0.0000

' 'RSSUMT = -.576734E-44 .~ 0.0000
RSSUML = - 310840E-44  0.0000
RSSUMR = -, 136004E-40 - 0.,0000
RESUM = -.642616E-07  99.9504
RASUM = -.636221E-13  :0.0001
RDSUM. = =.434126E-13 . ,0,0001
JMBSUM = 0:000000E+00 . ~:* 00000~
_JMTSUM = -.317859E-10.  0.0494
JMLSUM = -.737607E-17 ~ 0.0000
JMRSUM .= -.120841E-25 ~ 0.0000
JTOT = -642935E-07 JREC = -.642935E-07

*s#e++ ENTER DUMP2D

1INITIAL NORM =0, 194E+18 Vv = 0,0000 VOLTS

' 0.306E+01 KT AT (I,J)

. OITERATION 7~ .
"GLOBAL "NORM(0) =0 ; S64E+17 S
P-LOCAL =0.716E+12 . P-GLOBAL =0.279E+07
N-LOCAL '=0,576E+22 N-GLOBAL =0.169E+18 .

V-LOCAL =O‘. 237E+08..

V-GLOBAL

=0, 181E+06

P-LOCAL =0.521E+10 . P-GLOBAL =0.456E+06
N-LOCAL =0.143E+23 ‘N-GLOBAL =0-.581E+18
V-LOCAL =0.108E+04  V-GLOBAL =0.598E-01
" OITERATION = 1 !
GLOBAL ‘NORM(0). =0 ,170E+18
P-LOCAL =0,781E+13 P-GLOBAL =0.207E+08
N-LOCAL =0;130E+23 N-GLOBAL =0.511E+18
V-LOCAL =0.442E+06  V-GLOBAL =0.429E+04 _
"MAX. CHANGE IN FP'=. 0.365E+01 KT AT (I,J) = 1, 47)
- MAX CHANGE IN FN = . 0.365E+01 KT AT (I,J) = 1, 47)
MAX CHANGE IN V- = ' 0.365E+01 KT AT (I,J)' = 1, 4N
OITERATION = 20 o« ir  oilomiol AR
GLOBAL NORM(0) =0.148E+18 T g
P-LOCAL =0.628E+13 ~ P-GLOBAL =0.140E+08
- - .MN-LOCAL =0, 117E+23 ' N-GLOBAL =0.444E+18
. V-LOCAL =0.817E+06  V-GLOBAL =0.963E+04
"MAX CHANGE 'IN FP =  0.355E+01 KT.AT (L,J) = { 1, 47)
‘MAX CHANGE™IN FN ¢  0.355E+01 KT AT (I,J) = 1, 47)
"MAX'CHANGE, IN V. = 0.355E+01 KT AT (I,J) = ( 1, 47)
OITERATION SR ,
" GLOBAL NORM(0) =0,127E+18 . } .
_P-LOCAL =0.484E+13  P~GLOBAL =0.107E+08 "
N-LOCAL =0 104E¥23. .N-GLOBAL =0.381E+18
- ¥:LOCAL20. 123E+07" 'V-GLOBAL =0.152E+05 - ‘
MAX CHANGE IN FP = . 0.345E+01 KT AT (I,J) = ( 1, 47)
MAX CHANGE IN'FN = 0.345E+01 KT AT (I,J) = 1, 47)
"~ MAX CHANGE IN V = - 0.345E+01 XT AT (I,J) = 1, 47
OITERATION =~ 4 : .
GLOBAL NORM(0y, =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 =0.29BE+05 :
MAX CHANGE IN FP = 0.333E+01 KT AT (I;J) = 1, 47)
MAX CHANGE IN FN = _ 0.333E+01 KT AT {I,J).= 1, 47)
. MAX'CHANGE IN.V. = 0.333E+01 KT AT (I,3) = ( "1, 47).
OITERATION = 5. PN
GLOBAL ‘NORM(0)  =0.884E+17 : TR
P-LOCAL =0,244E+13 .P—GLOBAL =0,578E+07
-N-LOCAL =0, 798E+22 .. N-GLOBAL..=0.265E+18
V-LOCAL-=0.147E+08 = V-GLOBAL =0.871E+05
MAX CHANGE IN FP = 0,320E+01°KT AT (I,J3). = ( 1,-47)
_MAX CHANGE IN FN = _0.320E+01 XT AT (I,J) = ( 1, 47)
. MAX CHANGE. IN V. < ' 0,320E+01 XT AT (I,J) = 1, 47).
OITERATION = .6 I ; . »
GLOBAL NORM(0) =0, 7148417 I
P-LOCAL. =0. 151E+13 - P-GLOBAL =0.414E+07
. N-LOCAL =0.684E+22" 'N-GLOBAL =0.214E+18
V-10CAL '=0.319E+07 ~ V-GLOBAL =0.442E+05 o
MAX CHANGE IN FP = _0.306E+071 KT AT (I,J) = 1, 47)
MAX CHANGE IN FN = ~0.306E+01 KT AT (I,J) = 1, 47)
MAX CHANGE IN V = = (. -1, 47)



0.291E+01

MAX CHANGE IN'FP =
MAX CHANGE IN FN = 0.291E+01
MAX CHANGE INV = 0.291E+01

OITERATION = 8
" GLOBAL NORM(0) =0.430E+17

P-LOCAL =0.385E+12 P-GLOBAL =0.
N-LOCAL =0.474E+22 N-GLOBAL =0.

V-LOCAL =0.413E+08 V-GLOBAL =0.
MAX CHANGE IN FP = 0.274E+01
MAX CHANGE IN FN = 0.274E+01
MAX CHANGE INV = 0.274E+01

OITERATION = 9
GLOBAL NORM(0) -=0.306E+17

P-LOCAL =0.213E+12 P-GLOBAL =0.
L917E+17
.949E+05

N-LOCAL =0.379E+22 N-GLOBAL =0

V-LOCAL =0.690E+07  V-GLOBAL =0

MAX CHANGE IN FP =  0.254E+01

MAX CHANGE IN FN =  0.254E+01

MAX CHANGE IN V =  0.254E+01
OITERATION = 10

GLOBAL NORM({(0) =0.,213E+17
P-LOCAL =0.653E+11 P-GLOBAL =0

N-LOCAL '=0,293E+22 N-GLOBAL =0.
V-LOCAL =0.393E+09 V-GLOBAL =0.
MAX CHANGE IN FP = 0.232E+01
MAX CHANGE IN FN = 0.232E+01
MAX CHANGE IN V = 0.232E+01

OITERATION = 11

GLOBAL NORM(0) =0.157E+17
P-LOCAL-#0.219E+11  P-GLOBAL =0
N-LOCAL =0.216E+22  N-GLOBAL =0

V-LOCAL =0.832E+03  V-GLOBAL =0.

MAX CHANGE IN FP =  0.206E+0)

MAX CHANGE IN FN =  0.206E+01

MAX CHANGE IN V =  0.206E+01
OITERATION = 12

GLOBAL NORM(0) =0.109E+17
P-LOCAL =0.343E+10 P-GLOBAL =0
N-LOCAL =0.151E+22 N-GLOBAL =0

V-LOCAL =0.605E+03 V-GLOBAL =0
MAX CHANGE IN FP = 0.176E+01
MAX CHANGE IN FN = 0.176E+01
MAX CHANGE IN V. = 0.176E+01

OITERATION = 13
GLOBAL ‘NORM(0) =0.713E+16

P-LOCAL =0.396E+10  P-GLOBAL =0.
N-LOCAL =0.982E+21 N-GLOBAL =0.

V-LOCAL =0.948E+03 V-GLOBAL =0.
MAX CHANGE IN FP = 0.139E+01
MAX CHANGE IN FN = 0.139E+01
MAX CHANGE IN V = 0.139E+01

OITERATION = 14

GLOBAL NORM(0) =0.379E+16
P~LOCAL =0.228E+10 P-GLOBAL =0

N-LOCAL =0.521E+21 N-GLOBAL =0.
.207E+00

V-LOCAL =0.529E+04 V-GLOBAL =0
MAX CHANGE IN FP = 0.121E+01
MAX CHANGE IN FN = 0.121E+01
MAX CHANGE INV = 0.121E+01

OITERATION = 15
GLOBAL NORM(0) =0.798E+15

P-LOCAL =0.296E+10 P-GLOBAL =0.
N-LOCAL =0.109E+21 N-GLOBAL =0.
V-LOCAL =0.133E+05 V-GLOBAL =0.
MAX CHANGE IN FP = 0.106E+01
MAX CHANGE IN FN = 0.106E+01
MAX CHANGE IN V = 0.106E+01

OITERATION = 16

GLOBAL NORM(0) =0.355E+13
P-LOCAL =0.359E+10 P-GLOBAL =0

N-LOCAL =0.357E+18 N-GLOBAL =0.

V-LOCAL =0.102E+04 V-GLOBAL =0.
MAX CHANGE IN FP = 0.272E+00
MAX CHANGE IN FN = 0.278E+00
MAX CHANGE IN V' = 0.279E+00

OITERATION = 17
GLOBAL NORM(0) =0.439E+11

P-LOCAL =0.374E+10 P-GLOBAL =0.
N-LOCAL =0.764E+15 N-GLOBAL =0.

V-LOCAL =0.376E+03 _ V-GLOBAL =0.
MAX CHANGE IN FP = 0.144E-01
MAX CHANGE IN FN = 0.112E-01
MAX CHANGE INV = 0.474E-02

OITERATION = 18

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

170E+07
129E+18
369E+06

KT AT (I,J)
XT AT (I,J)
KT AT (I,J)

128E+07

XT AT (I,J)
XT AT (I,J)
KT AT (I,J)

.890E+06

638E+17
152E+07

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.458E+06
.471E+17

254E+00

KT AT (I,J)
KT AT (I,J)
KT AT (I,7)

.416E+06
.328E+17
.561E-01

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

396E+06
214E+17
516E-01

KT AT (I1,J)
XT AT (I1,J)
KT AT (I,J)

.468E+06

114E+17

KT AT (I,J)
XT AT (I,J)
KT AT (I,J)

510E+06
239E+16
189E+00

KT AT (I,J)
XT AT (I,J)
KT AT (I,J)

i

.483E+06

106E+14
161E+00

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

528E+06
132E+12
363E-01

KT AT (I,J)
KT AT (I1,J)

KT AT (I1,J)

106

47)
47)
47)

47)

47)
47)

47)
47)
47)

47)
47)
47)

47)
47}
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

48)
34)
33)



LOBA!

P~ DOCAL =0".327E+10
N-LOCAL =0 .530E+15
V-LOCAL =0. 259E+04

“MAX CHANGE IN FP

NORM(0) =0.419E+11

=
MAX CHANGE IN FN =
=

MAX CHANGE IN V
FINAL NORM =0.419E+11
$IME FOR SOLUTION =

" 3B= ~0.5277697E-09

0,4494936E-12
=0".5230792E-09 .
-0.5226297E~09

JE=
JC=:
JB=

MAX

Je=
. VCE=1,5000000000000 VOLTS

=0.483E+06
N-GLOBAL =0.126E+12
V-GLOBAL =0.932E-01

0.980E~-04 KT AT (I,J)
'0.220E-04 KT AT (I,J}
0.589E-06 KT AT (I,J)

P- GLosAL

98.3

0:2127560E+01.  JE=

0.

107

3303515E-09

SPLIT BETWEEN QbASi—FERMI LEVELS=-0.26509E+02 (IN UNITS,OF KB*1/Q)

"MAX "SPLIT BETWEEN QUASI- FERMI LEVEL=-0.68791E+00 (IN VOLTS).

‘AT NODE: 36

21

REMEMBER THAT THESE CURRENTS ARE NORMALIZED

RGSUM: =~ B42631E-07:

" RSSUM =

~.178950E-40
RSSUMB = -.326135E-43
RSSUMT = -.583183E-44
RSSUML = -.311703E-44
RSSUMR = ~.178534E-40
RBSUM = -.842630E-07
RASUM = =.645313E-13
RDSUM = -.410458E-13
JMBSUM = 0.000000E+00
JMTSUM = -.319604E-10
JMLSUM = -.107518E~16
JMRSUM = -, 161204E-25
JTOT = -.

4444+ ENTER-DUMP2D

070000
0.06000
0.0000
0.0000
0.0000

99.9620

0.0001

0.0000

©0..0000
0.0379 - -
- 0,0000.
.0.0000

842951E 07 JREC = - 842951'.:‘. 07

0.217E-02 Y= 0. 5532-03 - -
TO THE LmG‘I‘H OF THE DEVICE IN THE X- DIRECTION :

" 1INITIAL NORM =0’ 201E+18 "V = 0.0000 VOLTS
‘P-LOCAL =0..327E+10  P- GLOBAL =0.483E+06
. N-LOCAL =0.144E+23 N-GLOBAL =0.603E+18
V-LOCAL =0.259E+04  V-GLOBAL =0.114E+00
" OITERATION = 1 : ' ) 3 » :
GLOBAL NORM{0) =0,177E+18 . =~ .. o ST . - S
P-LOCAL-=0.693E+13  P-GLOBAL =0.165E+08 : o
N-LOCAL =0.130E+23  N-GLOBAL =0.531E+18
V-LOCAL. =0, 123E+06 = V-GLOBAL =0.219E+04 ‘
‘MAX CHANGE'IN:FP = . 0.365E+D1-KT AT (I,J) = ( 1, 47)
MAX CHANGE IN FN = -0.365E+01 XT AT (I,J).= (- 1,:47)
MAX CHANGE IN V. =~ 0.365E+01 KT AT (I,J) = ( -1,-47)
‘OITERATION =~ -2 ' -
GLOBAL NORM(0) =0.154E+18 .
P-LOCAL =0 ,463E+13 ' P-GLOBAL =0: 125E+08
N-LOCAL =0.117E+23  N-GLOBAL -=0.461E+18
V-LOCAL =0 .348E+06 ° V-GLOBAL 0.462E+04
 MAX CHANGE IN.FP-=. ~0.355E+01 KT AT (I,J) = 1, 47)
MAX CHANGE IN FN = - 0.355E+01 KT AT (1,J) = ( 1, 47)
. MAX CHANGE IN V = 0.355E+01 KT AT (I,J) = ( 1, 47)
OITERATION =. - .3 .
GLOBAL_ NORM{0) '=0.131E+18
- P-LOCAL =0.358E+13  P-GLOBAL =0.899E+07
‘ N-LOCAL =0,104E+23" N-GLOBAL =0.394E+18
. V-LOCAL. =0.924E+06.  V-GLOBAL =0:100E+05
/MAX CHANGE IN FP = . 0.345E+01 KT AT.(I,J) = (- 1, 47)
MAX CHANGE IN FN = = 0.345E+01 KT'AT (I,J) = ( 1, 47)
: MAX CHANGE IN V .= - 0.345E+01 KT:AT (ILJ) = ( 1, 47y
OITERATION = 4 S Do
. GLOBAL NORM(O) =0, 111E+18, ; : w
" P-LOCAL =0,266E+13 . P-GLOBAL =0.662E+07
N-LOCAL '=0.918E+22" N-GLOBAL =0.332E+18
V-LOCAL =0.119E%07 ~ V-GLOBAL.=0.108E+*05 : v E S o
/MAX CHANGE IN PP = . 0.333E+01 KT AT (I J) = ( 1, 47) . . : , _ R
MAX CHANGE IN FN-= '0.333E+01 XT AT (I,J) =( -1, 47)- ' o e I
. MAX CHANGE IN V. = 0,333E+01 KT AT (I,J) = ( 1, 47}
OITERATION = - 5 C S
' GLOBAL NORM(O) =0.911E+17 . o
P~LOCAL =0.189E+13 - P-GLOBAL =0.491E+07
'N-LOCAL £0.799E+22 .. 'N-GLOBAL =0.273E+18
V-LOCAL =0 :540E+06. - V-GLOBAL '=0.117E+05 . AR
- MAX CHANGE IN FP.= = 0.320E+01 KT AT (I,J)= ( .1, 47)
MAX CHANGE IN FN.= . 0.320E+0T KT AT (I,J).= ( 1, 47) .
MAX CHANGE IN V = _ 0,320E+01 KT AT (I,J) = { 1, 47)..
OITERATION = 6 , ' : :
GLOBAL NORM(0) =0.735E+17 " :
P-LOCAL =0.120E+13  P-GLOBAL =0.350E+07
N-LOCAL '=0:685E+22  N-GLOBAL =0.220E+18"
V-LOCAL V-GLOBAL: =0.

=0.734E+06 171E+05



MAX CHANGE IN FP = 0.306E+01
MAX CHANGE IN FN = 0.306E+01
MAX CHANGE IN V = 0.306E+01
OITERATION = 7
GLOBAL NORM(0) =0.578E+17
P-LOCAL =0.606E+12 P-GLOBAL =0
N-LOCAL =0.577E+22 N-GLOBAL =0.
V-LOCAL =0.137E+08 V-GLOBAL =0
MAX CHANGE IN FP = 0.291E+01
MAX CHANGE IN FN = 0.291E+01
MAX CHANGE INV =  0.297E+01
OITERATION = 8
GLOBAL NORM(0) =0.438E+17
P-LOCAL =0,364E+12 P-GLOBAL =0.
N-LOCAL =0.47SE+22 N~GLOBAL =0.
V-LOCAL =0.118E+08 V-GLOBAL =0
MAX CHANGE IN FP = 0.274E+01
MAX CHANGE IN FN = 0.274E+01
MAX CHANGE IN V =  0.274E+01
OITERATION = 9
GLOBAL NORM(0) =0.309E+17
P-LOCAL =0.207E+12  P-GLOBAL =0,
N-LOCAL =0,380E+22 N-GLOBAL =0
V-LOCAL =0.108E+08 V-GLOBAL =0
MAX CHANGE IN FP = 0.254E+01
MAX CHANGE IN FN = 0.254E+01
MAX CHANGE IN V = 0.254E+01
OITERATION = 10
GLOBAL NORM(0) =0.213E+17
P-LOCAL =0.687E+11  P-GLOBAL =0,
N-LOCAL =0.203E+22  N-GLOBAL =0
V-LOCAL =0.396E+08 V~GLOBAL =0.
MAX CHANGE IN FP = 0.232E+01
MAX CHANGE IN FN = 0.232E+01
MAX CHANGE IN V = 0.232E+01
OITERATION = 1M
GLOBAL NORM(0) =0.157E+17
P-LOCAL =0.112E+11 P-GLOBAL =0.
N-LOCAL =0.217E+22 N-GLOBAL =0
V-LOCAL =0.171E+05 V-GLOBAL =0
MAX CHANGE IN FP = 0.206E+01
MAX CHANGE IN FN =  0.206E+01
MAX CHANGE IN V = ° 0.206E+01
OITERATION = 12
GLOBAL NORM(0) =0,109E+17
P-LOCAL =0.253E+10 P-GLOBAL =0
N-LOCAL =0.151E+22  N-GLOBAL =0.
V-LOCAL =0.454E+04  V-GLOBAL =0
MAX CHANGE IN FP =  0.176E+01
MAX CHANGE IN FN = 0.176E+01
MAX CHANGE IN V = 0.176E+01
OITERATION = 13
GLOBAL NORM(0) =0.714E+16
P~LOCAL =0.289E+10 P-GLOBAL =0
N-LOCAL =0.984E+21 N-GLOBAL =0.
| V-LOCAL =0.989E+04 V-GLOBAL =0,
MAX CHANGE IN FP = 0.139E+01
MAX CHANGE IN FN = 0.139E+01
MAX CHANGE IN V = 0.139E+01
OITERATION = 14
GLOBAL NORM(0) =0.379E+16
P-LOCAL =0.409E+10  P-GLOBAL =0
N-LOCAL =0.522E+21 N-GLOBAL =0,
V-LOCAL =0.269E+05 V-~GLOBAL =0.
MAX CHANGE IN FP = 0.121E+01
MAX CHANGE IN FN = 0.121E+01
MAX CHANGE IN V = 0.121E+01
OITERATION = 15
GLOBAL NORM(0) =0.796E+15
P~LOCAL =0.131E+10 P-GLOBAL =0.
N~LOCAL =0.109E+21 N-GLOBAL =0.
V-LOCAL =0.276E+04 V-GLOBAL =0
MAX CHANGE IN FP = '0.106E+01
MAX CHANGE IN FN =  0.106E+01
MAX CHANGE INV =  0.106E+01
OITERATION = 16
GLOBAL NORM(0) =0.360E+13
P-LOCAL =0.241E+10  P-GLOBAL =0.
N-LOCAL =0.361E+18  N-GLOBAL =0.
V~LOCAL =0.694E+03 V-GLOBAL =0
MAX CHANGE IN FP =  0.271E+00
MAX CHANGE IN FN = 0.277E+00
MAX CHANGE IN V =  0,278E+00
OITERATION = 17

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.238E+07

174E+18

.578E+05

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

152E+07
131E+18

.747E+05

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

10SE+07

.926E+17
.495E+05

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

684E+06

.639E+17

181E+06

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

535E+06

.471E417
.964E+00

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.450E+06

32BE+17

.246E+00

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

L480E+06

214E+17
S31E+00

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.443E+06

114E+17
340E+00

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

310E+06
239E+16

.809E-01

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

380E+06
108E+14

.286E-01

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

oo

"ouon

nonon

honon

wenon

108

47)
47)
47)

47}
47)
47)

47)
47
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)

47)
47)
47)



GLOBAL NORM(0) =0.376E+11

P-LOCAL =0.252E+10
N-LOCAL =0.405E+15
V-LOCAL =0.196E+04

MAX CHANGE IN. FP

‘MAX CHANGE . IN FN

MAX ‘CHANGE IN V
OITERATION = - 18

P-GLOBAL
N-GLOBAL
V-GLOBAL

0.139E-
0.806E~
0.324E-

GLOBAL NORM(0) =0.332E+11

P-LOCAL =0.360E+10
N-LOCAL =0.469E+15
V-LOCAL =0.569E+03

MAX CHANGE IN FP

. 'MAX CHANGE IN FN =

MAX .CHANGE IN V

FINAL NORM =0.332E+11

TIME FOR SOLUTION =

JB= -0.6366732E-09  Jc=
VCE=2.0000000000000 VOLTS

“nTES 05 4543407E-12
JC="-0.. 6303292E-09
JB= -0.6298748E-09

MAX SPLIT BETWEEN QUASI-FERM.I LEVELS=

P-GLOBAL
N-GLOBAL
V-GLOBAL

0.913E=~
0.120E-
0.214E-

98.1

=0.
=0,
=0

01
02
02

=0.
=0.
=0.
04

04
06

610E+06
113E+12
105E+00

KT AT (I,J)
XT AT (I,7)
KT AT (I,3)

521E+06
997E+11
509E-01
KT AT (I,3)
KT AT (I,J)
XT AT (I,J)

0.2840440E+01 . JE= -

0

109

{1, 48)

{ 1. 35)
 1,.34)
U1, 48)
{1, 35)
T

37

:3303515E-09

-0.26839E+02 (IN UNITS OF KB*1/Q)

'MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0.69647E+00.(IN VOLTS)

AT NODE: - 36

22

REMEnsEn THAT THESE CURRENTS ARE NORMALIZED

++s++ ENTER DUMP2D

RGSUM = -,101561E-06

_ RSSUM:=.-.215560E-40 ' . 0.0000
RSSUMB 0.0000
RSSUMT - 0..0000
RSSUML = -. 6E-44 . 0.0000".

 RSSUMR = -.215142E-40. 0.0000

" RBSUM = =, 101560E<06 . 99.9683
RASUM & = ,655403E~13 ~ 0.0001
RDSUM = -.383946E-13  .0,0000
JMBSUM = 0.000000E+00 -~ 0.0000
JNTSUM = —,321232E-10 . -0.0316 -
JMLSUM = -.139448E-16 ~ 0.0000
JMRSUM = -.197421E-25. ' -0.0000 -
JTOT = ~.101593E-06 - JREC = -.101

593E-06

1INITIAL NORM =0.211E+18 V' =  0.0000 VOLTS
P-GLOBAL =0.521E+06

P-LOCAL =0

| N“LOCAL_=0’144E+23
* "Y-LOCAL =0 S69E+03

" OITERATION = 1

360E+10. -

N-GLOBAL
V-GLOBAL

© . 'GLOBAL NORM{G) =0.186E+18

P-LOCAL. =0.668E+13
N-LOCAL =0.131E+23
-V-LOCAL" =0-.751E+05

MAX CHANGE IN FP
MAX CHANGE IN FN

MAX CHANGE IN V' ‘=

OITERATION = 2

P-GLOBAL
N-GLOBAL
V-GLOBAL

=0,
=0,

=0.
=0.
=0.

0.365E+01
. 0.365E+01

GLOBAL NORM(Q)' =0.161E+18

© P-LOCAL '=0.434E+13
. N-LOCAL =0-.117E+23
 V-LOCAL =0.174E+06
MAX .CHANGE IN FP
MAX ‘CHANGE. IN FN
.“MAX CHANGE IN V
OLTERATION =. .. 3

P-GLOBAL.
N-GLOBAL

© V-GLOBAL

0.355E+01
0.355E+01
0.355E+01

GLOBAL NORM(Gj '=0.137E+18

P-LOCAL ‘=0, 334E+13

' N~LOCAL =0.104E+23

V-LOCAL =0.531E+06

' MAX CHANGE, IN. FP :
MAX CHANGE IN FN

: MAX CHANGE IN V
OITERATION = 4

-P-GLOBAL

N-GLOBAL.

V-GLOBAL

0 :365E+01

=0"
2
0.

=0
=0
=0

0.345E+01
0.345E+01
0.345E+01

- GLOBAL NORM{0) =0.115E+18

P-LOCAL' =0.247E+13
N-LOCAL =0 .920E+22
“ 'V-LOCAL =0.609E+06

MAX' CHANGE IN FP

MAX: CHANGE IN FN

. MAX CHANGE IN V
OITERATION = . "5 '

| .GLOBAL NORM(0) =0-.949E+17

P-LOCAL =0.174E+13
N-LOCAL : =0 .B00E+22

P-GLOBAL
N~GLOBAL

- V-GLOBAL

=0

=0.

=0

0.333E+01
0.333E+01
0.333E+01

P-GLOBAL
N-GLOBAL

V-LOCAL =0-.183E+07 - V-GLOBAL

=0

634E+18
719E-01

1S3E+08
SS7E+18
130E+04°

KT AT (I,J)
KT AT (I.,J)
KT AT (I1,J)

113E+08

.483E+18

257E+04
KT AT (I,J)}

KT AT (X,J)

KT AT (I1,J)

.847E+07
J412E+18
.486E+04

KT AT (I,J)
KT AT (X,J)

KT. AT (I,J)

635E+07

346E+18 -

.739E+04

KT AT (I,J)
KT AT (I,J)
XT AT (I1,J)

SAT1E+Q7
=0,

285E+18 -

_134E+05

X= 0.217E-02 Y= 0.S57E-03'

TO THE LENGTH OF THE

¢ 1,47

(1,47
.1, 47
¢G4T
¢ 1,47y
(1, 47
(1, 4D
{1, 47
¢ 1 an:
(1,47
¢ 147

(-1, 47

' DEVICE IN THE X-DIRECTION



MAX CHANGE IN FP = 0.320E+01 XT AT (I,J)
MAX CHANGE IN FN = 0.320E+01 XT AT (I,J)
MAX CHANGE INV = 0.320E+01 KT AT (I,J)
OITERATION = 6
GLOBAL NORM(0) =0.762E+17
P-LOCAL =0.108E+13 P-GLOBAL =0.329E+07
N-LOCAL =0.686E+22 N~GLOBAL =0.229E+18
V-LOCAL =0.114E+07 V-GLOBAL =0.128E+05
MAX CHANGE IN FP = 0.306E+01 XT AT (I,J)
MAX CHANGE IN FN = 0.306E+01 XT AT (I,J)
MAX CHANGE IN V = 0.306E+01 KT AT (X,J)
OITERATION = 7
GLOBAL NORM(0) =0.597E+17
P-LOCAL =0.556E+12 P-GLOBAL =0.214E+07
N-LOCAL =0.578E+22 N-GLOBAL =0.179E+18
V-LOCAL =0.170E+07 V-GLOBAL =0.161E+05
MAX CHANGE IN FP = 0.2971E+01 KT AT (I,J)
MAX CHANGE IN FN = 0.291E+01 XT AT (I,J)
MAX CHANGE IN V .= 0.291E+01 KT AT (I,J)
OITERATION = 8
GLOBAL NORM(() =0.450E+17
P-LOCAL =0.333E+12 P-GLOBAL =0.162E+07
N-LOCAL =0.475E+22 N-GLOBAL =0.135E+18
V~LOCAL =0.187E+08 V-GLOBAL =0,644E+05
MAX CHANGE IN FP = 0.274E+01 KT AT (I,J}
MAX CHANGE IN FN = 0.274E+01 KT AT (I,J)
MAX CHANGE IN V = 0.274E+01 XT AT (I,J)
OITERATION = 9
GLOBAL NORM(0) =0.313E+17
P-LOCAL =0.186E+12 P-GLOBAL =0.712E+07
N~LOCAL =0.3B81E+22 N-GLOBAL =0.939E+17
V-LOCAL =0.183E+08 V-GLOBAL =0.633E+05
MAX. CHANGE IN.FP = 0.254E+01 XT AT (I,J)
MAX CHANGE IN FN = 0.254E+01 KT AT (I,J)
MAX CHANGE IN V = 0.254E+01 XT AT (I,J)
OITERATION = 10
GLOBAL NORM(0) =0.213E+17

P-LOCAL =0.644E+11

P-GLOBAL =0.695E+06

N-LOCAL =0.294E+22 N-GLOBAL =0.640E+17
V-LOCAL =0.7169E+08  V-GLOBAL =0.162E+06
MAX CHANGE IN FP =  0.232E+01 KT AT (I,J)
' MAX CHANGE IN FN =  0.232E+01 XT AT (I,J)
MAX CHANGE IN V =  0.232E+01 KT AT (I,J)
OITERATION = 11
GLOBAL NORM(0) =0.157E+17

P-LOCAL =0.115E+11

P-GLOBAL =0.56BE+06

N-LOCAL =0.217E+22 N-GLOBAL =0.472E+17
V-LOCAL =0.188E+04 V-GLOBAL =0.117E+00
‘MAX CHANGE IN FP: = 0.206E+01 XT AT (I,J)
MAX CHANGE IN FN = 0.206E+01 XT AT (I,J)
MAX CHANGE IN V = 0.206E+01 XT AT (I,J)
OITERATION = 12
GLOBAL NORM(Q) =0,110E+17

P-LOCAL =0.308E+10

P-GLOBAL =0.532E+06

N-LOCAL =0,151E+22  N-GLOBAL =0.329E+17
V-LOCAL =0,409E+04  V-GLOBAL =0.256E+00
MAX CHANGE IN FP = 0,176E+01 KT AT (I,J)
MAX CHANGE IN FN =  0,176E+01 KT AT (I,J)
MAX CHANGE IN V =  0,.176E+01 XT AT (I,J)
OITERATION = 13
GLOBAL NORM(0) =0.715E+16
P-LOCAL =0.501E+10  P-GLOBAL =0.511E+06
N-LOCAL =0.986E+21 N-GLOBAL =0.214E+17
V-LOCAL =0.747E+03  V-~GLOBAL =0.196E-01
MAX CHANGE IN FP =  0.139E+01 XT AT (I,J)
MAX CHANGE IN FN = 0,139E+01 KT AT (I,J)
MAX CHANGE IN V =  0.139E+01 KT AT (I,J)
OITERATION = 14 :
GLOBAL NORM(0) =0,379E+16
P-LOCAL =0.223E+10  P-GLOBAL =0.483E+06
N-LOCAL =0,523E+21  N-GLOBAL =0.114E+17
V-LOCAL =0.381E+04  V-GLOBAL =0.813E-01
MAX CHANGE IN FP =  0.121E+01 KT AT (I,J)
MAX CHANGE IN FN = 0.121E+01 XT AT (I,J)
MAX CHANGE IN V. =  0.121E+01 KT AT (I,J)
OITERATION = 15
GLOBAL NORM(0) =0.794E+15

P-LOCAL =0.295E+10
N-LOCAL =0,109E+21
V-LOCAL =0.122E+04

MAX CHANGE IN FP

MAX CHANGE IN FN

MAX CHANGE IN V
OITERATION = 16

P-GLOBAL =0.507E+06

N-GLOBAL =0,238E+16

V-GLOBAL =0.306E-01
0.106E+01 KT AT (I,J)
0.1706E+01 KT AT (I,J)
0.106E+01 XT AT (I,J)
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GLOBAL NORM(0) =0.355E+13
P-LOCAL =0.187E+10  P-GLOBAL =0.418E+06
N-LOCAL =0.366E+18 . N-GLOBAL =0.106E+14
V-LOCAL =0.355E+03  V-GLOBAL =0.225E-01

MAX CHANGE IN FP =  0,271E+Q0 XT AT (I,J) = { 1, 47)
MAX CHANGE IN FN = _ 0.276E+00 KT AT (I,J) = ( 1, 47)
MAX CHANGE IN V = . 0.277E+00 KT AT (I,J) = ( 1, 47)
OITERATION = 17
GLOBAL NORM(0) =0,286E+11
P-LOCAL =0.276E+10 - P-GLOBAL =0,391E+06
N-LOCAL =0.307E+15 = N-GLOBAL =0.B858E+11
V-LOCAL =0.362E+03  V-GLOBAL =0.185E-01
MAX CHANGE IN FP =  0.134E-01 KT AT (I,J) = ( 1, 48)
MAX CHANGE IN FN =. 0.60SE-02 KT AT (I,J) =.( 1, 36)
MAX CHANGE IN V = - 0.249E-02 KT AT (I,J) = ( "1, 35)
OITERATION = 18
GLOBAL NORM(0) =0.282E+11 .
P-LOCAL =0.332E+10  P-GLOBAL =0.470E+06
N-LOCAL =0.307E+15 N-GLOBAL =0.845E+11
V-LOCAL =0.332E+04 V-GLOBAL =0.127E+00
MAX. CHANGE IN FP =  0.852E-04 KT AT (I,J) = ( 1, 48)
‘MAX .CHANGE IN-FN = .0,652E-05 KT AT (I, J)-= (-1, 36)
MAX CHANGE IN V. ‘= : 0.110E-06 KT AT (I,J) = ( 1, 38)

FINAL NORM =0.282E+11
TIME FOR SOLUTION = 98.1

JB= =0.7171060E-09 JC= .0.3555232E+01 JE= . 0.3303515E-09
VCE=2,5000000000000 VvOLTS

‘JE= 0.4590958E-12
JC=: -0.77087839E-09
JB= ~0.7083248E-09

MAX SPLIT BETWEEN QUASI-FERMI LEVELS=-0.27065E+02 {IN UNITS OF KB*T/Q)
MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0.70235E+00 (IN VOLTS)

AT NODE: 36 23 X= 0.217E-02 Y= 0.560E-03
REMEMBER THAT THESE CURRENTS ARE NORMALIZED TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION
RGSUM = -.114214E-06

RSSUM = -.242350E-40 0.0000
RSSUMB = -.327816E-43 0.0000
RSSUMT = -.597197E-44 0.0000
RSSUML = -.310445E-44 0.0000
RSSUMR = -,241932E-40 -0.0000
RBSUM = ~.114214E-06 99.9717
RASUM = -.667000E-13 0.0001
RDSUM = -.354262E-13 0.0000
JMBSUM = 0.000000E+00 0.0000
JMTSUM = -.322811E-10 0.0283
JMLSUM = -, 169687E-16 0.0000
JMRSUM = -, 225162E-25 0.0000

JTOT = -,114246E-06 JREC = ~,114246E-06

*++++ ENTER DUMP2D : o

JINITIAL NORM'=0.225E+18 Vv = 0.0000 VOLTS
P-LOCAL =0.332E+10  P-GLOBAL =0.470E+06
N-LOCAL =0.144E+23 = N-GLOBAL =0.676E+18
V-LOCAL =0.332E+04  V-GLOBAL =0-. 148E+00

QITERATION = 1

GLOBAL, NORM(0) =0. 198E+18
P-LOCAL =0.522E+13 . P-GLOBAL '=0.139E+08

N-LOCAL =0, 131E+23 N-GLOBAL =0.593E+18
V-LOCAL =0.665E+06 . V-GLOBAL =0.127E+04

MAX CHANGE IN FP =  0.365E+01 KT AT (I,J) ='( 1, 47)
MAX CHANGE IN FN = 0.365E+01 KT AT (I,J) = ( 1, 47)
MAX CHANGE IN'V =  0,365E+01 KT AT (I,J) = ( ‘1, 47)
OITERATION, = 20 » :
GLOBAL NORM{0) =0.171E+18 : :
© P-LOCAL =0,363E+13  P-GLOBAL =0.704E+08 -
N-LOCAL :=0.117E+23  N-GLOBAL =0.513E+18
V-LOCAL =0.491E+06  V-GLOBAL =0.316E+04 »
' MAX CHANGE IN FP = = 0,355E+01 KT AT (I,J) = ( 1, 47)
'MAX CHANGE IN FN =  0.355E+01 KT AT (I,J) = ( 1, 47)
MAX CHANGE IN V. =  0.355E+01 KT.AT (I,J) = ( 1, 47)
OITERATION = 3 . S T
GLOBAL NORM(0) =0.146E+18 i
P-LOCAL '=0.277E+13  P-GLOBAL =0.796E+07
'N~LOCAL =0,105E+23  N-GLOBAL =0.438E+18
V-LOCAL =0.556E+06  V-GLOBAL =0.439E+04
MAX CHANGE IN FP = - 0.345E+01 KT AT (I,J) = ( 1,.47)
MAX CHANGE IN FN =  0,345E+01 KT AT (I,J) = { "1, 47)
MAX CHANGE INV =, =( 1,

"0.345E+01 KT AT (I,J) 47)

OITERATION = 4
RM(0) =0.122E+18 o

.202E+13.  P-GLOBAL =0,585E+07
0.922E+22  N-GLOBAL =0,366E+18
* V-LOCAL =0.923E+06  V-GLOBAL =0.753E+04




MAX CHANGE IN FP = 0.333E+01
MAX CHANGE IN FN =  (,333E+01
MAX CHANGE IN V = 0, 333E+01
OITERATION = 5
GLOBAL NORM(0) =0.100E+18
P-LOCAL =0.138E+13  P-GLOBAL =0
N-LOCAL =0.802E+22 = N-GLOBAL =0.
V-LOCAL =0.148E+07  V-GLOBAL =0,
MAX CHANGE IN FP = 0.320E+01
MAX CHANGE IN FN = - 0.320E+01
MAX CHANGE IN V =  0,320E+01
OITERATION = 6
GLOBAL NORM(0) =0.801E+17
P-LOCAL =0.807E+12  P-GLOBAL =0.
N-LOCAL =0.687E+22  N-GLOBAL =0.
V-LOCAL =0.457E+07  V-GLOBAL =0.
MAX CHANGE IN FP =  0.306E+01
MAX CHANGE IN FN = ~ 0,306E+01
MAX CHANGE IN V = 0, 306E+01
QITERATION = 7
GLOBAL NORM(0) =0.625E+17
P-LOCAL =0.415E+12  P-GLOBAL =0.
N-LOCAL =0.579E+22 N-GLOBAL =0.
V~LOCAL =0.535E+07 V-GLORAL =0
MAX CHANGE IN FP = 0.291E+01
MAX CHANGE IN FN =  0,291E+01
MAX CHANGE IN V = 0.291E+01
OITERATION = 8
GLOBAL NORM(0) =0.466E+17
P-LOCAL =0,228E+12  P-GLOBAL =0.
N-LOCAL =0.476E+22  N-GLOBAL =0.
V-LOCAL =0.435E+08  V-GLOBAL =0,
MAX CHANGE IN FP =  0.274E+01
MAX CHANGE IN FN =  (0.274E+01
MAX CHANGE IN V =  0,274E+01
OITERATION = 9
GLOBAL ‘NORM(0) =0.319E+17
P-LOCAL =0.133E+12  P-GLOBAL =0.
N-LOCAL =0.381E+22  N-GLOBAL =0
V-LOCAL =0.418E+08  V-GLOBAL =0.
MAX CHANGE IN FP = 0.254E+01
MAX CHANGE IN FN = 0,254E+01
MAX CHANGE INV =  0,254E+01
OITERATION = 10
GLOBAL NORM({0) =0.214E+17
P-LOCAL =0.307E+11  P-GLOBAL =0
N-LOCAL =0.294E+22 N-GLOBAL =0
V-LOCAL =0.366E+08  V-GLOBAL =0.
MAX CHANGE IN FP =  0,232E+01
MAX CHANGE IN FN =  0,232E+01
MAX CHANGE IN V =  0,232E+01
OITERATION = 1
GLOBAL NORM(0) =0.157E+17
P-LOCAL =0.425E+11  P-GLOBAL =0
N-LOCAL =0.217E+22 = N-GLOBAL =0
V-LOCAL =0.320E+04  V-GLOBAL =0.
MAX CHANGE IN FP = _ 0,206E+01
MAX CHANGE IN FN =  0.206E+01
MAX CHANGE IN V =  0.206E+01
OITERATION = 12
GLOBAL NORM(0) =0.110E+17
P~LOCAL =0.367E+10  P-GLOBAL =0
N-LOCAL =0.151E+22  N-GLOBAL =0
V-LOCAL =0.503E+03  V-GLOBAL =0.
MAX CHANGE IN FR, = 0.176E+01
MAX CHANGE IN FN =  0.176E+01
MAX CHANGE IN V = 0, 176E+01
OITERATION = 13
GLOBAL NORM(0) =0,716E+16
P-LOCAL =0.272E+10  P-GLOBAL =0
N-LOCAL .=0,988E+21 ~ N-GLOBAL =0.
V-LOCAL =0.126E+04  V-GLOBAL =0.
MAX CHANGE IN FP = 0, 139E+01
MAX CHANGE IN FN = 0, 139E+01
MAX CHANGE IN V = 0.139E+01
OITERATION = 14
GLOBAL NORM(0) =0,380E+16
P-LOCAL =0,307E+10  P~GLOBAL =0
N-LOCAL =0.524E+21  N-GLOBAL =0,
V-LOCAL =0.222E+04  V-GLOBAL =0.
MAX CHANGE IN FP =  0.121E+01
MAX CHANGE IN FN = 0.121E+01
MAX CHANGE IN V = 0.121E+01

OITERATION = 15

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.427E+07

300E+18
128E+05

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

302E+07
240E+18
347E+05

KT AT (I,3)
KT AT (I,J)
KT AT (I,J)

205E+07
187E+18

.440E+05

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

147E+07
140E+18
143E+06

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

109E+07

.957E+17

134E+06

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.509E+06
.641E+17

216E+06

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.615E+06
L472E+17

114E+00

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.435E+06
.329E+17

221E-01
KT AT (I,J)

KT AT (I,J)
KT AT (I,J)

.455E+06

215E+17
338E-01

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.428E+06

114E+17
518E-01

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)
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GLOBAL ‘NORM(0) =0.794E+15 .
P-LOCAL =0.281E+10 ' P-GLOBAL =0.529E+06
N~LOCAL =0.109E+21 = N-GLOBAL =0.238E+16
V~LOCAL =0:S38E+03  V-GLOBAL =0;197E-01

MAX CHANGE IN FP = . 0.106E+01 KT AT (I,J) = ( 1, 47)
MAX CHANGE IN FN = 0.106E+01 KT AT {(I,J) = ( 1, 47)
. MAX CHANGE-IN V= ' 0.106E+01 KT AT (I,J).= ( 1, 47).
OITERATION = 16 ) S S
‘GLOBAL NORM(0). =0 .332E+13 . R L
. P-LOCAL =0,546E+10° P-GLOBAL =0.681E+06 "
© N~LOCAL .=0..370E+18  N-GLOBAL =0.997E+13
V-LOCAL =0.470E+03 -V-GLOBAL =0.201E-01 .
" MAX CHANGE IN FP = - 0,271E+00 KT AT {I,J) = (- 1, 47)
MAX CHANGE IN FN = 0:275E+00 KT AT (I,J) = (.. 1, 47)
MAX CHANGE IN V .= '0.277£+00 KT AT (I,J) = ( 1, 47
OITERATION. = . 17 ! : . [ :
GLOBAL NORM(0) =0. 259£+11 ;
' P-LOCAL '=0.381E+10  P-GLOBAL =0.361E+06
N-LOCAL =0.216E+15  N~GLOBAL =0.777E+11
V-LOCAL =0 _.863E+03  V-GLOBAL =0.268E-01
MAX CHANGE IN FP = 0.130E-01.KT AT (I1,J) =( .1, 48)
MAX CHANGE TN FN.-= ‘0.44SE~02 KT-AT (I;J) = (' 1;737)" 07
MAX -CHANGE 'IN V "= ° 0,206E-02 KT AT (I,J) = ( 1, 36)
OITERATION = 18 .
GLOBAL NORM{0) '=0.250E+11 . :
P-LOCAL =0236E+10 = P-GLOBAL =0.443E+06
N-LOCAL =0.253E+15 N-GLOBAL =0.750E+11
V-LOCAL =0, 183E+04. V-GLOBAL =0.405E-01
MAX CHANGE IN FP. =. 0.796E-04 KT AT (I,J) = (- 1, 48)
"MAX 'CHANGE .IN FN = ' 0.296E-05 KT AT (1.J) = ( 1. 37)
MAX  CHANGE IN V = =

- 0.670E-07 XT AT (I.J) = ( .1, 38)
FINAL NORM =0.250E+11 - ... ~. . :- _
TINE FOR SOLUTION = . ' 982

= -0, 7BS1063E 09 JC= 0. 4271979E*0“I» JE= 0.3303515E-09
. VCE—3 0000000000000 VOLTS . I

. JE= ‘0.46355605—12
JC=' ~07."7758600E-09
= ,—0 7753964E 09 .

- MAX SPLIT BETWEEN QUASI FERMI LEVELS=-0. 271365*02 (IN UNITS OF ICB'T/Q)
) MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0.70418E+00 (IN VOLTS)
' AT NODE: - 360 23 . X=.0.217E-02 . Y= 0.560E-03 - '

R.BMH’I:BER “THAT THESE CURRENTS ARE NORMALIZED . 70 THE LB‘!G’.I‘H OF THE DEVICE IN THE X'DIRECTION

RGSUM ;1250 32}:-06:

RSSUM = “~265382E-40 00000
RSSUMB =" -.328515E-43 0:0000
RSSUMT =.~.605404E-44 . 0°.0000 .
RSSUML =.-.309480E-44 ~ 0.0000
RSSUMR - 64962E-40- - 0.0000
RBSUM. = —1125031E-06 .'99:9740’
'RASUM. = - .679569E-13 0.0001
RDSUM = -.321490E-13 0.0000

‘JMBSUM =0.000000E+00 . - 0:0000
JMTSUM - =, ~,324278E-10 0.0259
JMLSUM =.-.198355E-16. ' 0.0000 |
JMRSUM = -, 249812E-25 0.0000

JTOT. = - .125064E-06 JREC = -.125064E-06

##%4+ ENTER DUMP2D

1INITIAL NORM -=0.720E+17. .-Vv- = 0.0000. VOLTS
P~LOCAL =0, 194E+22 . P-GLOBAL #0,216E+18
N~LOCAL =0",253E+15 - N-GLOBAL =0.750E+11
“V~LOCAL: 20 183E+04- = V-GLOBAL =0.224E+00

OITERATION = 1 )

“GLOBAL NORM{(0) =0,826E+17 : -

' "P~LOCAL =0%268E+22° ~P-GLOBAL =0,248E+18

. N-LOCAL =0.518E+11. 'N-GLOBAL =0.556E+07

+*. V-LOCAL-=0'.262E+04 ~ V:GLOBAL =0.123E+00

MAX 'CHANGE IN FP = ' 0.116E+01 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN = - 0.116E+01 KT AT (I,J) = ( 36, 36) .
. MAX CHANGE:IN V..= ' 0.116E+01 KT AT (I,J) = ( 43, 37) i
OITERATION'= | %2’ oo g Co 2
GLOBAL NORM(0) 20,654E+15 o C :
-P~LOCAL =0.178E+20 P-GLOBAL =0.196E+16 . L - RO s
.. N-LOCAL =0.407E+11 . N-GLOBAL =0.332E+07 : :
V=LOCAL' =0: 151E+04" . V-GLOBAL =0.472E-01
MAX CHANGE IN FP = = ‘0:781E+00 KT AT (I,J) = ( 38, 48)
. ’MAX CHANGE'IN FN =  0.794E+00 KT AT (X,J) = ( 38, 48)
'MAX CHANGE IN V-, = = ( 42, 47)

0.785E+00 KT AT (I,J)
OITERATION = 3. ; Lo

-GLOBAL' NORM(0) =0:,299E+13 " - v
P-LOCAL '=0.806E+17 ~ P-GLOBAL =0,B898E+13
‘N-LOCAL =0,287E+11 = N-GLOBAL =0.254E+07
| V-LOCAL =0.285E+05  V-GLOBAL =0.291E+00
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MAX CHANGE IN FP = 0.136E-01 KT AT (I,J) = { 38, 48)
MAX CHANGE IN FN = 0.344E+00 KT AT (I,J) = ( 46, 28)
MAX CHANGE IN V = 0.136E-01 KT AT (I,J) = ( 38, 37)
OITERATION = 4
GLOBAL NORM(0) =0.967E+08
P-LOCAL =0.258E+13 P-GLOBAL =0.288E+09
N-LOCAL =0.277E+11 N-GLOBAL =0.217E+07
V-LOCAL =0.698E+04 V-GLOBAL =0.100E+0Q0
MAX CHANGE IN FP = 0.758E-04 KT AT (I,J) = ( 66, 37)
MAX CHANGE IN FN = 0.812E-01 KT AT (I,J) = ( 46, 28)
MAX CHANGE INV = 0.757E~04 KT AT (I,J) = { 47, 35)
OITERATION = 5
GLOBAL NORM(0) =0.100E+07
P-LOCAL =0.173E+11 P-GLOBAL =0.298E+06
N-LOCAL =0.276E+11 N-GLOBAL =0,272E+07
V-LOCAL =0.999E+03 V-GLOBAL =0.317E-01
MAX CHANGE IN FP = 0.388BE-08 KT AT (I,J) = ( .69, 38)
MAX CHANGE IN FN = 0.34BE-02 KT AT (I,J) = ( 46, 28)
MAX CHANGE IN V = 0.387E-08 XT AT (I,J) = ( 69, 33)
OITERATION = 6
GLOBAL NORM(0)} =0.866E+06
P-LOCAL =0.504E+10 P-GLOBAL =0.245E+06
N-LOCAL =0.393E+11 N-GLOBAL =0,235E+07
V-LOCAL =0.417E+03 V-GLOBAL =0.373E-01
MAX CHANGE IN FP = 0.137E-09 KT AT (I,J) = ( 37, 15)
MAX CHANGE IN FN = 0.609E-05 KT AT (I,J) = ( 46, 28)
MAX CHANGE INV = 0.271E-09 KT AT {I,J) = ( 35, 48)

FINAL NORM =0.866E+06
TIME FOR SOLUTION = 32.9

VBE=0.05000000000000 VOLTS
JB= -0.7411476E-09 JC=  0.4271979E+01 JE= 0.3268203E-09

JE= 0.3811193E-10
JC= -0.7709414E-09
JB= -0.7328294E-09

MAX SPLIT BETWEEN QUASI-FERMI LEVELS=-0.27133E+02 (IN UNITS OF KB*T/Q)
MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0,70410E+00 (IN VOLTS)

AT NODE: 36 23 X= 0.217E-02 Y= 0.560E-03
REMEMBER THAT THESE CURRENTS ARE NORMALIZED TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION
RGSUM = -, 118166E-06

RSSUM = -,259505E-40 0.0000
RSSUMB = -.328472E-43 0.0000
RSSUMT. = 0.176952E-42 0.0000
RSSUML = -,309480E-44 0.0000
RSSUMR = -,260915E-40 0.0000
RBSUM = -,123818E-06 104.7541
RASUM = 0.563325E-08 -4.7659
RDSUM = 0.183960E-10 -0.0156
JMBSUM = 0.000000E+00 0.0000
JMTSUM = -.323921E-10 0.0274
JMLSUM = ~_198355E-16 0.0000
JMRSUM = -, 129086E-24 0.0000
JTOT = -.118198E-06 JREC = -.118198E-06

***++ ENTER DUMP2D

TINITIAL NORM =0.720E+17 Vv = 0.0000 voLTS
P-LOCAL =0.194E+22 P-GLOBAL =0.216E+18
N-LOCAL =0.393E+11 N-GLOBAL =0.330E+07
V-LOCAL =0.158E+04 V~GLOBAL =0,220E+00

OITERATION = 1

GLOBAL NORM(0) =0.825E+17
P-LOCAL =0,267E+22 P-GLOBAL =0.248E+18

N-LOCAL =0.322E+11 N-GLOBAL =0.413E+07
V-LOCAL =0.749E+05 V-GLOBAL =0.511E+00

MAX CHANGE IN FP = 0.116E+01 KT AT (I,J) = ( 43, 48)
MAX CHANGE IN FN =  0.116E+01 XT AT (I,J) = ( 36, 36)
MAX CHANGE IN V = - 0.116E+01 KT AT (I,J) = ( 43, 37)
OITERATION = 2
GLOBAL NORM(0) =0.654E+15
P-LOCAL =0.178E+20  P-GLOBAL =0.196E+16
N-LOCAL =0.360E+11  N-GLOBAL =0.235E+07
V-LOCAL =0.265E+03  V-GLOBAL =0.270E-01
MAX CHANGE IN FP = 0.781E+00 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN =  0.101E+01 KT AT (I,J) = ( 47, 26)
MAX CHANGE IN V =  0.785E+00 XT AT (I,J) = ( 39, 47)
OITERATION = 3
GLOBAL NORM(0) =0.299E+13 .
P-LOCAL =0.806E+17  P-GLOBAL =0.898E+13
N-LOCAL =0.440E+11  N-GLOBAL =0.320E+07
V-LOCAL =0.687E+04  V-GLOBAL =0.863E-01
MAX CHANGE IN FP =  0.136E-01 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN =  0.399E+00 KT AT (I,J) = ( 48, 26)
MAX CHANGE IN V = 0.136E-01 KT AT (I,J) = ( 43, 37)

OITERATION = 4
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GLOBAL NORM(0) =0.96BE+08 :
. 28BE+09

P-LOCAL =0.258E+13  P-GLOBAL =0
N-LOCAL =0.396E+11 . N-GLOBAL =0,253E+07
V-LOCAL. =0.227E+04 = V-GLOBAL =0.316E-01
MAX CHANGE IN FP = 0,757E-04 KT AT (I,J) = { 42, 40)
MAX CHANGE IN FN =  0.112E+00 XT AT (I,J) = ( 48, 26)
MAX CHANGE IN V '= ' 0,757E-04 KT AT (I,J) = { 36, 37)
OITERATION = 5
GLOBAL NORM(0) =0.112E+07 -
P-LOCAL =0.184E+10  P-GLOBAL =0.293E+06
N-LOCAL =0.324E+11 N-GLOBAL =0.308E+07
V-LOCAL =0.123E+04  V-GLOBAL =0.826E-01
MAX CHANGE IN FP = 0.475E-08 KT AT (I,J) = { 69, 38)
MAX CHANGE IN.FN = 0,6B0E-02 KT AT (I,J) = ( 48, 26)
MAX CHANGE IN-V =  0.474E-08 KT AT (I,J) = { 69, 33)
"OITERATION = 6 ’
GLOBAL NORM{0) =0.903E+06
P-LOCAL =0, 145E+10 P-GLOBAL =0.370E+06
N-LOCAL-=0.310E+11  N-GLOBAL =0,234E+07
V-LOCAL =0.161E+04 .V-GLOBAL =0.432E-01
MAX CHANGE IN FP =  0.233E-09 KT AT (I,J) = { 51, 19)
MAX “CHANGE "IN FN'= . 0.232E~04 KT AT (I,J) = ( 48, 26)
MAX CHANGE IN V = 0,243E-09 KT AT (I,J) = ( 54, 19)
FINAL NORM =0.903E+06 : :
TIME FOR SOLUTION = 32.9

VBE=0.1000000000000 VOLTS

. 'JB= -0.6577235E-09 JC= 0.4271979E+01 JE= —0.7987538E—10‘
JE= 0.1304410E-09
JC= -0.7812644E-09
JB= -0.6508234E-09
MAX “SPLIT BETWEEN QUASI-FERMI' LEVELS=-0.27129E+02 (IN UNITS OF XB*T/Q)

MAX SPLIT. BETWEEN QUASI-FERMI LEVEL=-0.70401E+00 (IN VOLTS)
AT NODE: 36 23 X= 0.217E-02 Y= (0.560E-03 - .

REMEMBER THAT THESE CURKRENTS ARE NORMALIZED TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

RGSUM = -, 104939E-06
RSSUM = -.249050E-40 0.0000
RSSUMB = -.328431E-43 0.0000
RSSUMT = 0.660617E-42 0.0000
RSSUML = -.309480E-44 ~ 0.0000
RSSUMR = -,255296E-40 0.0000
RESUM = ~.122696E-06 116.8848
~RASUM = 0.176708E-07 -16.8339

RDSUM = 0.856788E-10 -0.0816
JMBSUM = 0.000000E+00 0.0000
JMTSUM = —..322236E-~10 0.0307
JMLSUM =.-,198355E-16 0.0000
JMRSUM = -.344578E-24 0.0000
JTOT = -.104971E-06. JREC = -.104971E-06

¢*4++% ENTER DUMP2D

1INITIAL NORM =0.720E+17 Vv = 0.0000 VOLTS
P-LOCAL =0.194E+22 P-GLOBAL =0.216E+18
N-LOCAL .=0.310E+11  N-GLOBAL =0.328E+07
- V-LOCAL =0.161E+04 = V-GLOBAL =0.226E+00
OITERATION = . 1
GLOBAL NORM(0) =0.824E+17
P-LOCAL =0.267E+22 P-GLOBAL =0,247E+18
N-LOCAL =0.333E+11 = N-GLOBAL =0.435E+07
V-LOCAL =0.224E+04  V-GLOBAL =0.131E+00
MAX CHANGE IN FP = _ 0.116E+01 KT AT (I,J) = ( 43, 48)
MAX 'CHANGE IN FN =  0.116E+01 KT AT (I,J) = ( 36, 36)
MAX CHANGE IN.V = 0.116E+01 KT AT (I,J) .= ( 43, 37)
OITERATION = 2 )
GLOBAL NORM(0) =0.654E+15 "
P-LOCAL =0.178E+20 = P-GLOBAL =0:.196E+16
N-LOCAL =0.269E+11  N-GLOBAL =0.243E+07
V-LOCAL =0.135E+04  V-GLOBAL =0.467E-01 .
MAX CHANGE IN FP =  0.781E+00 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN =  0.100E+01 KT AT (I,J) = ( 45, 31)
MAX CHANGE IN V. = 0.785E+00 KT AT (I,J) = ( 42, 47)
OITERATION = 3
GLOBAL NORM{(0)’ =0.299E+13
P-LOCAL =0.807E+17  P-GLOBAL =0.898E+13
N-LOCAL =0,236E+17  N-GLOBAL =0,217E+07
V~LOCAL =0.619E+05 ° V~GLOBAL =0.125E+01
MAX CHANGE IN FP =  0.136E-01 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN =  0.426E+00 KT AT (I,J) = ( 45, 31)
MAX ‘CHANGE IN'V =  0.136E-01 XT AT (I,J) = ( 43, 37)
OITERATION = 4 . Lo
GLOBAL NORM(0) =0.970E+08 Co
P-LOCAL =0,258E+13  P-GLOBAL =0.288E+09:
N-LOCAL =0.320E+11 -  N-GLOBAL =0.289E+07
V-LOCAL V-GLOBAL =0.

=0.243E+04 - 540E-01
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MAX CHANGE IN FP = 0,759E-04 KT AT (I,J) = ( 69, 38)
MAX CHANGE IN FN = 0.130E+00 KT AT (I,J) = ( 45, 31)
MAX CHANGE IN V = 0.758E-04 KT AT (I,J) = ( 47, 35)
OITERATION = 5 )
GLOBAL NORM(0) =0.965E+06
P-LOCAL =0.119E+10  P-GLOBAL =0.298E+06
N-LOCAL =0.408E+11 N-GLOBAL =0.260E+07
V-LOCAL =0.178E+04 V-GLOBAL =0.306E-01
MAX CHANGE IN FP = 0,529E-08 XT AT (I,J) = ( 69, 39)
MAX CHANGE IN FN =  0,927E-02 KT AT (I,J) = ( 45, 31)
- MAX CHANGE IN V = 0.528E-08 XT AT (I,J) = ( 69, 33)
OITERATION = 6 -
GLOBAL NORM(0) =0.,693E+06
P-LOCAL =0.186E+10  P-GLOBAL =0.303E+06
N-LOCAL =0.352E+11 N-GLOBAL =0.178E+07
V-LOCAL =0.132E+04  V-GLOBAL =0,317E-01 ‘
MAX CHANGE IN FP =  0.933E-10 KT AT (I,J) = ( 1, 29)
- MAX CHANGE IN FN = - 0.432E-04 KT AT (I,J) = { 45, 31)
MAX CHANGE IN V = 0.173E-09 XT AT (I.J) = { 16, 48)

FINAL NORM =0.693E+06
TIME FOR SOLUTION = 33.0

VBE=0.1500000000000 VOLTS
= -0.4688491E-09 JC= 0.4271979E+01 JE= -0.1087389E-09

JE= 0.4233011E-09
JC= ~-0.8888847E-09
JB= -0.4655836E-09

MAX SPLIT BETWEEN QUASI-FERMI LEVELS=-0:27126E+02 (IN UNITS OF KB*T/Q)
MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0.70392E+00 (IN VOLTS)

AT NODE: - 36 23 X= 0.217E-02 Y= 0.560E-03
REMEMBER THAT THESE CURRENTS ARE NORMALIZED T0 THE LENGTH OF THE DEVICE IN THE X-DIRECTION
RGSUM = -.750619E-07

RSSUM = -.225143E-40  0.0000
RSSUMB = -.328390E-43  0.0000
RSSUMT = 0.200553E-41  0.0000
RSSUML = -.309480E-44 ° 0.0000
RSSUMR = -.244839E-40  0.0000
RBSUM = —.121583E-06 161.9095

RASUM = 0.461637E-07 -~61.4753

RDSUM = 0.357144E-09 -0.4756
JMBSUM = 0.000000E+00 0.0000
JMTSUM = -.311459E-10 0.0415
JMLSUM = -, 198355E-16 0.0000
JMRSUM = 0.573902E-23 0.0000

JTOT = ~.750931E-07 JREC = -.750931E-07

**+%+ ENTER DUMP2D. :

1INITIAL NORM =0.721E+17 V = 0.0000 VOLTS
P-LOCAL =0.194E+22  P-GLOBAL =0.216E+18
N-LOCAL =0.352E+11  N-GLOBAL =0.272E+07
V-LOCAL =0.158E+04  V-GLOBAL =0.215E+00

OITERATION = 1

GLOBAL NORM(0) =0.823Et+17
P-LOCAL =0.267E+22 P-GLOBAL =0.247E+18
N-LOCAL =0.405E+11. N-GLOBAL =0.385E+07
V-LOCAL =0.895E+03  V-GLOBAL =0.100E+00

MAX CHANGE IN FP = 0.116E+01 XT AT (I,J) = ( 43, 48)
MAX CHANGE IN FN.= 0.116E+01 KT AT (I,J) = ( 36, 36)
MAX CHANGE IN V = 0.116E+01 KT AT (I,J) = { 43, 37)
OITERATION = 2
GLOBAL NORM(0) =0.655E+15
P-LOCAL =0.178E+20 P-GLOBAL =0.196E+16
N-LOCAL =0.355E+11 N-GLOBAL =0.271E+07
V-LOCAL =0.7142E+04 V-GLOBAL =0.430E+00
MAX CHANGE IN FP = 0.781E+00 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN =  0,941E+00 KT AT (I,J) = { 45, 29)
MAX CHANGE IN V = 0,785E+00 XT AT (I,J) = ( 39, 47)
OITERATION = 3
GLOBAL NORM(0) =0.300E+13
P-LOCAL =0.807E+17 P-GLOBAL =0.899E+13
N-LOCAL =0.387E+11 N-GLOBAL =0.235E+07
V-LOCAL =0.298E+03  V-GLOBAL =0.221E-01
MAX CHANGE IN FP = 0.136E-01 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN =  0.395E+00 KT AT (I,J) = { 45, 29)
MAX CHANGE IN.V = 0,136E-01 KT AT (I,J) = ( 43, 37)
OITERATION = 4
GLOBAL NORM{(0) =0.969E+08
P-LOCAL =0.258E+13  P-GLOBAL =0.288E+09
N-LOCAL . =0.304E+11 N-GLOBAL =0.262E+07
V-LOCAL =0.146E+03- V-GLOBAL =0.322E-01
MAX CHANGE IN FP = . 0.758E-04 KT AT (I,J) = ( 69, 38)
MAX CHANGE IN FN = 0.110E+00 XT AT (I,J) = ( 45, 29)
MAX CHANGE IN V =  0,757E-04 KT AT (I,J) = { 36, 37)

OITERATION = 5



GLOBAL NORM(O) =0 965E*06

P<LOCAL =0.139E+10 -
.. 'N-LOCAL #0.518E+11 N-GLOBAL =0,267E+07 Lo
"+ V-LOCAL =0.953E+04  V-GLOBAL =0.188E+00 . - .
© MAX CHANGE IN FP = .. 0.464E-08 KT AT (I J) = (69,:39) |
MAX CHANGE IN FN = 0.653E-02 KT AT (I,J) = ( 45,.29) "
" MAX CHANGE IN V= 0.463E-08 KT AT (I,J) = { 69, - 33) &
- OITERATION'=". - 6 G
GLOBAL NORM(0): =0 126E+07 '~ o ,
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-01 P
- .MAX' CHANGE IN FP = - .0,976E-10 KT AT {(I,J) = ( 54, 12)
MAX CHANGE IN FN =  0.214E-04 KT AT (I,J) = { 45,29)
... MAX CHANGE IN V. ="' 0.184E-09 KT AT (I,J) = ( 55,  5)
- -FINAL NORM =0.126E+07 " - . Lo
- TIME FOR SOLUTION = .33
"~ VBE=0.2000000000000. VOLTS : e
J 'JC= 0.4271979E+01  ‘JE= -0.1024122E-08

JB= ~0.9132326E-11

0.1629256E-08 " .

—enonAL =0 2268406
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"“Jc= -0,1641018E-08"
JB=--0.1176163E-10
SPLIT BETWEEN QUASI-FERMI LEVELS=-0.27121E+02 (IN.UNITS OF xcaf'r/o)

MAX
-+ MAX SPLIT BETWEEN QUASI- FERMI LEVEL=-0.70380E+00 (IN VOLTS)
... AT -NODE: 36 23 - X= 0.217E-02 Y= 0.560E-03

REMEMBER ‘THAT THESE CURRMS ARE NORMALIZED ‘1‘0 THE LENGd‘H OF THE DEVICE IN THE X-i DIRECTION

RGSUM - 186605E-08 ) .
[ - 163450E-40- 0..9900' -
-.328351E-43 0.0000 . -

: =°0.578770E-41. . 0.0000"

.RSSUML‘ = -:309480E-44 0.0000
’ 220967E-40 . 0.0000 .

420452E-06 6373,5233
117103E-06-6196.2913

- RDSUM = 0.148342E-08. -78.4928
JMBSUM. = 0..000000E+00 0.0000
JMTSUM = ~,238275E-10 1.2608
JMLSUM = -.{1983552-16. .- 0.,0000
JMRSUM = 0.171266E-21 .0.0000
JTOT = -, 188988E-08 . JREC =~ 188988B 08

*ese% . ENTER DUMP2D. -

JINITIAL NORM =0.721E+17 V= 0.0000 VOLTS
P-LOCAL =0.194E+22 .- P-GLOBAL =0,216E+18-
N-LOCAL =0,363E+11 . N-GLOBAL =0.449E+07.
V-LOCAL =0. 4saz+o4 V-GLOBAL =0 . 273E+00
OITERATION, = R B ’
GIDBAL NORM(0) - -0 B22£+17 . :
P-LOCAL =0.266E+22 P-GLOBAL =0 J247E+18
N-LOCAL =0..320E+11 . : N-GLOBAL =0.384E+07
~V-LOCAL =0.106E+04 " V-GLOBAL =0.104E+00 . - - .
MAX ‘CHANGE 'IN FP 0.116E+01 KT AT (I,J) = (.43, 48) .
. MAX-CHANGE IN FN = . 0.116E+01 KT AT (I,J). = ( 36, 36) ..
- o MAX CHANGE IN V. ="' 0.116E+01 KT AT (I,J). (43,1 37)
© OITERATION =. 2. SR sl R
_GLOBAL NORM(0) =0 655E+15 o )
i LOCAL. =0, 178E+20 P-GLOBAL -0 197E+16
" N-LOCAL =0.. 4392*11 ".N-GLOBAL =0:.300E+07
-+ V-LOCAL =0 1292:*05 V-GLOBAL =0.211E+00’ T
: 0781E+00. KT AT (1,J) = ( 38, 48) = .
0.827E+00- XT AT (I,F) = ( 46, 25)
. V= 0.785E+00 KT AT (I, J’) = ( 39,.47) .
- 'OITERATION 3 . -
GLOBAL' NORM{0) =0, 3oon+13 o o :
-P-LOCAL =0,808E+17 'P-GLOBAL -0.899E+’13‘
| NLOCAL- #0-500E+11 = N-GLOBAL =0.310E+07
V-LOCAL =0. 130E+04 . V-GLOBAL =0.422E-01 S
'MAX CHANGE IN.FP = 0.136E-01 KT AT (I,J) = ( 38, 48)
_ MAX CHANGE IN FN =  0.319E+00 KT AT (I,J) = ( 46, .25)' -
: MAX CHANGE IN V ‘= o 136E-01 KT'AT (1,3) = (43, 37)
OI‘I‘ERATION .4 ’ S
GLOBAL NORM(O) =0, 966E+08
P-LOCAL =0.258E+13  P-GLOBAL =0. 2882409
‘N-LOCAL =0.369E+11 - N-GLOBAL =0.162E+07
V-10CAL =0.759E+03. V~GLOBAL =0.277E-01
: MAX CHANGE IN,FP"= : 0 7602-04 KT AT (I, J) = ( 66, 36)
MAX CHANGE IN P'N = 0.688E-01 KT AT (I1,J) = 46, 25y .
" MAX CHANGE IN V = 9. 7593 04 KT AT (I, J) = (47, 35)

OITERATION = ' 5

: ‘GIOBAL NORM(O) =0, 102E+07

P-LOCAL -=0. 737E+09
N-LOCAL , =
. V1ocaL

.364E+11 -
=0.812E+03 -

P-GLO! ‘=0 1172"06
N-GLOBAL =0.294E+07
V-GIOBAL 30 406E 01
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MAX CHANGE IN FP =  0.595E-08 KT AT (I,J) = { 69, 1)
MAX CHANGE IN FN =  0.248E-02 KT AT (I,J) = ( 46, 25)
MAX CHANGE IN V =  0.607E-08 KT AT (I,J) = ( 69, 3)
OITERATION = 6
GLOBAL NORM(0) =0.933E+06
P-LOCAL =0.112E+10  P-GLOBAL =0.155E+06
N-LOCAL =0.253E+11 N-GLOBAL =0.264E+07
V-LOCAL =0.182E+04  V-GLOBAL =0.511E-01
MAX CHANGE IN FP = 0.139E-09 KT AT (I,J) = ( 1, 14)
MAX CHANGE IN FN =  0.309E-05 KT AT (I,J) = ( 46, 25)
MAX CHANGE IN V =  0.161E-09 KT AT (I,J) = { 35, 48)
FINAL NORM =0,933E+06
TIME FOR SOLUTION = 33.2

VBE=0.2500000000000 VOLTS

JB= 0.1174743E-08 JC= 0.4271979E+01 JE= -0.6548347E-08

JE= 0.7821899E-08

JC= -0.6667816E-08

JB= 0.1154083E-08

MAX SPLIT BETWEEN QUASI-FERMI LEVELS=-0,27115E+02 (IN UNITS OF KB*T/Q)

MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0.70365E+00 (IN VOLTS)
AT NODE: 36 23 X= 0.217E-02 Y= 0.560E-03

REMEMBER THAT THESE CURRENTS ARE NORMALIZED TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

RGSUM = 0.186165E-06

RSSUM = 0.633368E-42 0.0000

RSSUMB = -.328312E-43 0.0000
RSSUMT = 0.166374E-40 0.0000
RSSUML = -,309480E-44 0.0000
RSSUMR = -.159681E-40 0.0000
RBSUM = -~ 119322E-06 -64.0859

RASUM = 0.299209E-06 160.6997

RDSUM = Q.627844E-08 3.3720

JMBSUM = 0.000000E+00 0.0000
JMTSUM = 0,263437E-10 0.0141
JMLSUM = -.198355E-16 0.0000
JMRSUM = 0.342895E-20 0.0000

JTOT = 0.186192E-06 JREC = 0.186192E-06

**#+* ENTER DUMP2D
1INITIAL NORM =0.721E+17

vV = 0.0000 VOLTS

P-LOCAL =0.194E+22 P-GLOBAL =0.216E+18
N-LOCAL =0.253E+11  N-GLOBAL =0.359E+07
V-LOCAL =0.182E+04 V-GLOBAL =0.234E+00
OQITERATION = 1
GLOBAL NORM(0) =0.821E+17
P-LOCAL =0.266E+22 P-GLOBAL =0.246E+18
N-LOCAL =0,329E+11  N-GLOBAL =0.378E+07
V-LOCAL =0.116E+04 V-GLOBAL =0.938E-01
MAX CHANGE IN FP =  0.116E+01 KT AT (I,J) = ( 43, 48)
MAX CHANGE IN FN = 0.116E+01 XT AT (I,J) = ( 36, 36)
MAX CHANGE IN V. =  0.116E+01 KT AT (I,J)} = ( 43, 37)
OITERATION = 2
GLOBAL NORM(0) =0.655E+15
P-LOCAL =0.178E+20  P-GLOBAL =0.197E+16
N-LOCAL =0.406E+11 N-GLOBAL =0.267E+07
V-LOCAL =0.383E+04 V-GLOBAL =0.726E-01
MAX CHANGE IN FP =  0.781E+00 KT AT (I,J) = ( 43, 48)
MAX CHANGE IN FN =  0.102E+01 KT AT (I,J) = ( 44, 48)
MAX CHANGE IN V. =  0,785E+00 KT AT (I,J) = ( 42, 47)
OITERATION = 3
GLOBAL NORM((0) =0.300E+13
P-LOCAL =0.808E+17 P-GLOBAL =0.900E+13
N-LOCAL =0.375E+11 N-GLOBAL =0.230E+07
V-LOCAL =0,329E+04  V-GLOBAL =0.563E-01
MAX CHANGE IN FP = 0,136E-01 KT AT (I,J) = ( 43, 48)
MAX CHANGE IN FN =  0.437E+00 KT AT (I,J) = ( .44, 37)
MAX CHANGE IN V =  0.136E-01 KT AT (I,J) = ( 43, 37)
OITERATION = 4
GLOBAL NORM(0) =0.973E+08
P-LOCAL =0.259E+13 P-GLOBAL =0.288E+09
N-LOCAL =0.345E+11 N-GLOBAL =0.358E+07
V-LOCAL =0.619E+04 V-~GLOBAL =0.313E+00
MAX CHANGE IN FP = 0.761E-04 KT AT (I,J) = ( 69, 38)
MAX CHANGE IN FN =  (.138E+00 KT AT (I,J) = ( 44, 37)
MAX CHANGE IN V = 0.759E-04 KT AT (I,J) = ( 47, 35)
OITERATION = 5
GLOBAL NORM(0) =0,976E+06
P-LOCAL =0.664E+09  P-GLOBAL =0.178E+06
N-LOCAL =0.474E+11 N-GLOBAL =0.27S5E+07
V~LOCAL =0.129E+04  V-GLOBAL =0,442E-01
MAX CHANGE IN FP =  0.257E-07 KT AT (I,J) = ( 48, 7)
MAX CHANGE IN FN =  0.104E-01 KT AT (I,J) = ( 44, 37)
MAX CHANGE IN V =  0,256E-07 KT AT (I,J) = ( 69, 3)

OITERATION = 6



119

GLOBAL NORM(0) -0 926E+06 - o :
P-LOCAL =0.125E+10 . P~GLOBAL =0.151E+06
N-LOCAL '=0.394E+11 . "N-GLOBAL =0263E+07
V-LOCAL =0.20SE+04 - V-GLOBAL =0.359E-01
MAX: CHANGE IN FP = - -0.167E-09 KT AT (I,J) = ( 65, 12}
MAX CHANGE IN FN = - 0.543E-04 KT AT (I,J) = ( 44, 37)
MAX CHANGE IN V =  0.286E-09 KT AT (I,J) = ( 59, -.2)
FINAL NORM =0.926E+06" o :
TIME FOR SOLUTION = . .. 33.4

VBE=0.3000000000000. VOLTS T ) )
JB= 0.4332651E-08 ~ JC=. 0.4271979E+01 JE= -0.4427184E-07

JE= ".0.44371566E-07
JC= -0,4005004E-07
JB= - 0.4265615E-08

MAX SPLIT BETWEEN QUASI-FERMI LEVELS‘-O 27108E+02 (IN UNITS OF KB’T/Q)
:MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0.70347E+00 (IN VOLTS)
‘AT 'NODE! 36_ 23 X='0.217E-02 Y= 0.560E-03

.REMEMBER'THAT THESE CbRRENTS "ARE NORMALIZED : TO THE LENGTH OF “THE DEVICE IN THE X-DIRECTION

RGSUM = 0. 6B7969E-06 5
RSSUM = 0.494276E-40°  0.0000

RSSUMB = -.328275E-43 0.0000
RSSUMT = 0.486485E-40 0.0000
RSSUML- = -.309480E-44 0.0000
RSSUMR = 0..815090E-42 0.0000
RBSUM = =, 118222E-06 -17.1750

RASUM. = 0.778690E-06 113.1257

RDSUM = 0.275019E-07 3.9954
"JMBSUM = 0_.000000E+00 0.0000
JMTSUM = 0.370779E-09 - 0..0539
JMLSUM. = .- .-198355E-16 0.0000
JMRSUM = 0,635439E-19 - 0.,0000

JTOT. = 0.688340E-06 JREC. = 0. 688340E 06
*+xes ENTER DUMP2D ) :
AINITIAL NORM =0722E+17 Vs 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 =0.219E+00
OITERATION = 1
GLOBAL NORM(0) =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 FP.=. 0.116E+01 KT AT (I,J) = ( 43, 48)
MAX CHANGE IN FN = - 0,116E+01 XT AT (I.J) = ( 36, 36) .
MAX CHANGE IN V. = 0.116E+01 KT AT (I,J).= .( 43, 37)
OITERATION = 20 o L S C S
. GLOBAL NORM(0) =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 = '0.781E+00 KT AT (I,J) = ( 38, 48)
" :MAX CHANGE IN FN = 0.828E+00 KT AT (I,J) = { 44, 29)
" :MAX CHANGE IN V- = 0.78SE+00 XT AT (I.J) = ( 39, '47)
OITERATION. = 3 AR
GLOBAL NORM{0) =0.300E+13 . :
P-LOCAL .=0.806E+17 ' P-GLOBAL '=0,900E+13
N-~LOCAL '=0.387E+11 ' N-GLOBAL =0.329E+07 .
V-LOCAL '=0.265E+04 - . V-GLOBAL .=0.651E-01 o )
SMAX CHANGE IN FP = ".0.136E-071 KT AT (I,J) = ( 38, 48)
MAX CHANGE- IN: FN. = ' -'0.363E+00 KT AT (I,J) = ( 44, 29)
U 'MAX CHANGE IN V =": 0.136E-01 KT AT (I,J) = ( 43, 37)
OITERATION -4 | .
GLOBAL NORM(0) =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 IN FP =  0.770E-04 KT AT (I,J) = (.69, 33)
MAX. CHANGE IN FN = = 0.911E-01 KT AT (I,J) = { 44, 29).
_MAX CHANGE 'IN V. = ~0.767E-04 KT AT (I,J) = ( 47, 35)
OITERATION = . ‘5 ) : .
GLOBAL NORM{0) =0.110E+07 o .
P-LOCAL' =0,666E+09 - P-GLOBAL.=0.105E+06
N-LOCAL =0.427E+11 ' N-GLOBAL =0.320E+07 :
V-LOCAL =0.243E+04. . V-GLOBAL =0.608E-01 ) ’
MAX CHANGE IN FP = ' 0.515E-07 KT AT (I,J) = ( 69, . 1)
MAX CHANGE IN FN = . 0.442E-02 KT AT (I1,J) = ( '44, 29)
MAX CHANGE IN V = = (.69, 1)

. 0.520E-07 KT AT (I,J)
',OITERATION = 6 : : .

GLOBAL "NORM{0)'=0 , 79SE+06 - fLL
P-LOCAL =0:.449E+09 ' P-GLOBAL =0.847E+05

. N-LOCAL. =0.345E+11" N-GLOBAL =0.230E+07’
V-LOCAL ‘=0 .990E+03  V-GLOBAL =0,608E-01
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MAX CHANGE IN FP =  0.327E-09 XT AT (I,J) = ( 69, 1)
MAX CHANGE IN FN = 0.979E-05 KT AT (I,J) = ( 44, 29)
MAX CHANGE IN V = 0.524E-09 KT AT (I,J) = ( 58, 3)

FINAL NORM =0.795E+06
TIME FOR SOLUTION

33.6

VBE=0.3500000000000 VOLTS

JB= 0.1311009E-07 JC= 0.4271979E+01 JE= -0.2734213E-06

JE= 0.2744610E-06

JC= -0.2615534E-06

JB= 0.7290768E-07

MAX SPLIT BETWEEN QUASI-FERMI LEVELS=-0.27100E+02 (IN UNITS OF KB*T/Q)

MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0.70325E+00 (IN VOLTS)
AT NODE: 36 23 X= 0.217E-02 Y= 0.560E-03

REMEMBER THAT THESE CURRENTS ARE NORMALIZED TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

RGSUM = Q.208147E-05

KSSUM = 0.195386E-39 0.0000
RSSUMB = -.32823%9E-43 0.0000
RSSUMT = 0.146961E-39 0.0000
RSSUML = -,309479E-44 0.0000
RSSUMR = 0.484617E-40 0.0000
RBSUM = -.117117E-06 -5.6193
RASUM = 0.207176E-05  99.4030
RDSUM = 0.126823E-06 6.0850
JMBSUM = 0.000000E+00 0.0000
JMTSUM = 0.273588E-08 0.1313
JMLSUM = -.198355E-16 Q.0000
JMRSUM = 0,117521E-17 0.0000
JTOT = 0.208420E-05 JREC = 0.208420E-05

*rERe

ENTER DUMP2D

1INITIAL NORM =0.722E+17 V = 0.0000 VOLTS
P-LOCAL =0.195E+22 P-GLOBAL =0.217E+18
N-LOCAL =0.345E+11 N-GLOBAL =0.325E+07
V-LOCAL =0,158E+04  V-GLOBAL =0.244E+00
OITERATION = 1
GLOBAL NORM(0) =0.819E+17 .
P-LOCAL =0.265E+22 P-GLOBAL =0.246E+18
N-LOCAL =0,361E+11 N-GLOBAL =0.522E+07
V-LOCAL =0.163E+04  V-GLOBAL =0.109E+00
MAX CHANGE IN FP = 0.116E+01 KT AT (I,J) = ( 43, 48)
MAX CHANGE IN FN = 0.116E+01 KT AT (I,J) = ( 36, 36)
MAX CHANGE IN V = 0.116E+01 KT &% (I,J) = ( 43, 37)
OITERATION = 2
GLOBAL NORM(0) =0.656E+15
P-LOCAL =0.,178E+20 P-GLOBAL =0.197E+16
N-LOCAL- =0 .287E+11  N-GLOBAL =0.282E+07
V-LOCAL =0,627E+03  V-GLOBAL =0.445E-01
MAX CHANGE IN FP = 0,781E+00 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN = 0.101E+01 KT AT (I,J) = ( 44, 28)
MAX CHANGE IN V =  0.783E+00 KT AT (I,J) = ( 39, 47)
OITERATION = 3
GLOBAL NORM(0) =0.300E+13
P-LOCAL =0.809E+17  P-GLOBAL =0.900E+13
N-LOCAL =0,183E+11  N-GLOBAL =0.211E+07
V-LOCAL =0.170E+04  V-GLOBAL =0.448E-01
MAX CHANGE IN FP = 0.150E-01 KT AT (I,J) = ( 65, 22)
MAX CHANGE IN FN =  0.412E+00 KT AT (I,J) = ( 44, 28)
MAX CHANGE IN V = 0.136E-01 KT AT (I,J) = ( 38, 37)
OITERATION = 4
GLOBAL NORM(0) =0.970E+08
P-LOCAL =0,259E+13  P-GLOBAL =0.289E+09
N-~LOCAL =0.263E+11 N-GLOBAL =0.250E+07
V-LOCAL =0.806E+04 V-GLOBAL =0,124E+00
MAX CHANGE IN FP = .0.785E-04 KT AT (I,J) = ( 69, 36)
MAX CHANGE IN FN = .0.120E+00 XT AT (I,J) = ( 44, 28)
MAX CHANGE IN V = 0.783E-04 KT AT (I,J) = { 69, 33)
OITERATION = 5
GLOBAL NORM(0) =0.894E+06
P-LOCAL =0.566E+09 P-GLOBAL =0.888E+05
N-LOCAL =0.348E+17 N-GLOBAL =0.259E+07
V-LOCAL =0.747E+03 = V-GLOBAL =0.599E-01
MAX CHANGE IN FP = 0.271E-06 KT AT (I,J) = ( 64, 13)
MAX CHANGE IN FN =. 0.785E-02 KT AT (I,J) = ( 44, 28)
MAX CHANGE IN V = 0.225E-06 KT AT (I,J) = ( 58, 4)
OITERATION = 6
GLOBAL NORM(0) =0.671E+06
P-LOCAL =0.545E+09  P-GLOBAL =0.665E+05
N-LOCAL =0.319E+11  N-GLOBAL =0.195E+07
V-LOCAL =0.983E+03  V-GLOBAL =0.337E-01
MAX CHANGE IN FP =  0.152E-08 KT AT (I,J) = ( 55, 4)
MAX CHANGE IN FN = 0.309E-04 KT AT (I,J) = ( 44, 28)
MAX CHANGE IN V = 0, 162E-08 KT AT (I,J) = ( 59, 5)

FINAL NORM =0,671E+06
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TIME FOR SOLUTION = ’ 34.0

VBE=0.4000000000000 VOLTS
JB= 0.3877419E-07 JC= 0.4271981E+01 JE= -0.1770719E-05

JE= 0.1769057E-05
JC='-0.1730870E-05
JB= 0.3818702E-07

- MAX SPLIT BETWEEN QUASI-FERMI LEVELS=-0.27090E+02 (IN UNITS OF XB*T/Q)
MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0.70300E+00 (IN VOLTS)
AT NODE: 36 23 X= 0.217E-02 Y= 0.560E-03

REMEMBER THAT THESE CURRENTS ARE NORMALIZED TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

RGSUM = 0.615614E-05

RSSUM = 0.656399E-39 0.0000
RSSUMB = -.328204E-43 0.0000
RSSUMT = 0.469625E-39 0.0000
RSSUML = -.309479E-44 0.0000

RSSUMK = 0.186810E-39 0.0000

RBSUM = -.115628E-06 —1.8725

RASUM = 0.564666E-05 ~91.4422

RDSUM = 0.625107E-06 10,1230

JMBSUM. = 0.000000E+00 . = 0.0000.

JMTSUM = 0.189763E-07 0.3073

JMLSUM = ~.198355E-16 0.0000

JMRSUM = 0.224416E-16 0.0000

JTOT = 0.617512E-05 JREC = 0.617512E-05

*#++% ENTER DUMP2ZD

1INITIAL NORM =0.722E+17 v = 0.0000 voLTS
P-LOCAL =0.19SE+22 P-GLOBAL =0.217E+18
N-LOCAL. =0.319E+11 N-GLOBAL =0,289E+07
V~-LOCAL, =0.158E+04 V-GLOBAL =0.217E+00

OITERATION = 1

GLOBAL NORM(0) =0.818E+17
P~LOCAL =0.265E+22 P-GLOBAL =0.245E+18

N-LOCAL =0.303E+11 N-GLOBAL =0.764E+07
V-LOCAL =0.142E+04 V-GLOBAL =0.129E+00

MAX CHANGE IN FP. = 0.116E01 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN = 0, 116E+01 KT AT (I,J) = ( 36, 36)
MAX CHANGE'IN V = .0.116E+01 XT AT (I,J) = { 38, 37)
OITERATION = . 2 o . :
GLOBAL NORM(0) =0.657E+15
P-LOCAL =0,178E+20 = P-GLOBAL =0.197E+16
N-LOCAL =0.176E+11  N-GLOBAL =0.277E+07
V-LOCAL =0.627E+03  V-GLOBAL =0.480E-01
MAX CHANGE IN.FP = - 0.781E+00 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN = 0.794E+00 KT AT (I,J) = ( 38, 48)
. MAX'CHANGE IN V "= 0,785E+00 KT AT (I,J) = { 39, 47)
OITERATION = 3 _
GLOBAL NORM(0) =0.300E+13
P-LOCAL =0.809E+17  P-GLOBAL =0,901E+13
N-LOCAL =0.367E+11 - N~GLOBAL =0.309E+07
V-LOCAL =0.175E+04  V-GLOBAL =0.118E+00 )
MAX CHANGE IN FP =  0.371E-01 KT AT (I,J) = ( 69, 19)
MAX CHANGE IN FN = 0.326E+00 KT AT (I,J) = ( 44, 27)
MAX CHANGE IN V = . 0.136E-01 KT AT (I,J) = ( 38, 37)
OITERATION = 4
GLOBAL NORM(C) =0,975E+08
P-LOCAL =0.259E+13 ' P~GLOBAL =0.289E+09
N-LOCAL =0.434E+11  N-GLOBAL -=0.364E+07
V-LOCAL =0.223E+04 .V-GLOBAL =0.426E-01
MAX' CHANGE IN FP =  0.287E-03.KT AT (I,J) = ( 66, 10)
MAX CHANGE IN FN = . 0.723E-01 KT AT (I,J) = (.44, 27)
MAX CHANGE IN V = 0.810E-04 KT AT (I,J) = ( 69, 33)
OITERATION = 5 : .
GLOBAL NORM(0) =0.725E+06
P-LOCAL. =0.509E+09  P-GLOBAL =0,101E+06
N-LOCAL #0.245E+11  N~GLOBAL =0,207E+07
V-LOCAL =0,409E+04 . V-GLOBAL =0.910E-01
MAX CHANGE IN FP =  0.572E-05 KT AT (I,J) = ( 69, 13)
MAX CHANGE IN FN = 0,275E-02 KT AT (I,J) = ( 44, 27)
MAX CHANGE IN V' =  0.441E-06 KT AT (I,J) = { 60, 2)
OITERATION = 6 .
GLOBAL NORM(0) =0.102E+07
P-LOCAL =0.617E+09 . P-GLOBAL =0.927E+05
N-LOCAL =0.270E+11 'N-GLOBAL =0,297E+07
V-LOCAL =0.164E+04  V-GLOBAL =0.731E-01
MAX CHANGE IN FP =  0.307E-08 XT AT (I,J) = ( 58, 1)
MAX CHANGE IN FN =  0.379E-05 KT AT (I,J) = ( 44, 27)
MAX CHANGE IN V = = (55, 3)

0.31BE-08 KT AT (I,J)
FINAL NORM =0.102E+07 v
TIME FOR SOLUTION = 34.5

VBE=0,4500000000000 .VOLTS
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JB= 0.1198804E-06 JC=  0.4271991E+01 JE= -0.1160902E-04

JE= 0.1158773E-04

JC= -0.1146958E-04

JB= 0.1181461E-06

MAX SPLIT BETWEEN QUASI-FERMI LEVELS=-0.27079E+02 (IN UNITS OF KB*T/Q)

*MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0.70271E+00 (IN VOLTS)
AT NODE: 36 23 X= 0.217E-02 Y= 0.560E-03

REMEMBER THAT THESE CURRENTS ARE NORMALIZED TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

RGSUM = 0.190346E-04

RSSUM = (.224590E-38 0.0000
RSSUMB = -.328174E-43 0.0000
RSSUMT = 0,165016E-38 0.0000
RSSUML = —.309480E-44 0.0000
RSSUMR = 0.595777E-39 0.0000
RBSUM = -,111592E-06 -0.5823
RASUM = 0, 158288E-04 82.5916
RDSUM = 0.331745E-05 17.3098
JMBSUM =. 0.000000E+00 0.0000
JMTSUM = 0.130490E-06 0.6809
JMLSUM = -.198355E-16 0.0000
JMRSUM = 0.456232E-15 .0.0000
JTOT = 0.191651E-04 JREC = 0.191651E-04

*##*+ ENTER DUMP2D
1INITIAL NORM =0.723E+17

\'4 0.0000 voLTS

P-LOCAL =0.195E+22 P-GLOBAL =0.217E+18

N-LOCAL =0.270E+11 N-GLOBAL =0.392E+07

V-LOCAL =0.164E+04 V-GLOBAL =0.256E+00
OITERATION = 1

GLOBAL NORM(0) =0.817E+17 .
P-LOCAL =0.264E+22 P-GLOBAL =0.245E+18
N-LOCAL =0.112E+12 N-GLOBAL =0.276E+08

V-LOCAL =0.452E+04

MAX CHANGE IN FP

MAX CHANGE IN FN

MAX CHANGE IN V
OITERATION 2

V-GLOBAL =0.175E+00

0.116E+01 KT AT (I,J)
0.116E+01 KT AT (I,J)
Q.116E+01 KT AT (I,J)

GLOBAL NORM(0) =0.657E+15

P~LOCAL =0.179E+20 P-GLOBAL =0.197E+16
N-LOCAL =0.147E+12 N-GLOBAL =0.728E+07
V-LOCAL =0.103E+04 V-GLOBAL =0.109E+00
MAX CHANGE IN FP = 0.781E+00 KT AT (I,J)
MAX CHANGE IN FN = 0.794E+00 KT AT (I,J)
MAX CHANGE IN V = 0.785E+00 KT AT (I,J)
OITERATION = 3
GLOBAL NORM({0) =0.301E+13
P-LOCAL =0.810E+17 P-GLOBAL =0.902E+13
N-LOCAL =0.578E+11 N-GLOBAL =0.27BE+07
V-LOCAL =0.146E+03 V-GLOBAL =0.203E-01
MAX CHANGE IN FP = 0.167E+00 KT AT (I,J)
MAX CHANGE IN FN = 0.224E+00 KT AT (I,J)
MAX CHANGE IN V = 0.345E-01 KT AT (I,J)
OITERATION = 4
GLOBAL NORM(0Q) =0,973E+08
P-LOCAL =0,259E+13 P~GLOBAL =0.289E+09
N-LOCAL =0,441E+11 N-GLOBAL =0.297E+07
V-LOCAL =0.563E+04 V-GLOBAL =0.115E+00
MAX CHANGE IN FP = 0.643E-02 KT AT (I,J)
MAX CHANGE IN FN = 0.171E-01 KT AT (I,J)
MAX CHANGE IN V = 0.801E-04 KT AT (I,J)
OITERATION. = 5
GLOBAL NORM(0) =0.101E+07

P-LOCAL =0.402E+09
N-LOCAL =0.,260E+11
V-LOCAL =0.124E+04

noon

36,
38

69,
47,

69
47

48)
36)
37)

48)
48)
47)

20)
12)
4)

20)
12)
33)

P-GLOBAL =0.893E+05
N-GLOBAL =0.295E+07
V-GLOBAL =0.390E-01

MAX CHANGE IN FP = 0.707E-04 KT AT (I,J)
MAX CHANGE IN FN = 0.149E-03 KT AT (I,J)
MAX CHANGE IN V = 0.285E-07 KT AT (I,J)
‘0ITERATION = 6
GLOBAL NORM(0) =0,790E+06

P-LOCAL =0.866E+09 P-GLOBAL =0.992E+t05

N-LOCAL =0.204E+11 N-~GLOBAL =0.227E+07

V~LOCAL =0.176E+04 V-GLOBAL =0.679E-01

MAX CHANGE IN FP

MAX CHANGE IN FN

MAX CHANGE IN V
FINAL NORM =0,790E+06
TIME FOR SOLUTION

wonon

0.234E-08 KT AT (I,J)
0.113E-07 XT AT (I,J)
0.459E-09 KT AT (I,J)

35.1

VBE=0,5000000000000 VOLTS

JB= 0.4085030E-06

JE=
JC=

0.7629415E-04
-0.7589110E-04

JC=

0.4272055E+01 JE=

nouou

-0

67,

-
~3

60,

FS
~

60

1

14)
12)
33)

14)
12)
3)

.7643781E-04
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JB 0.4030480E-06

MAX SPLIT BETWEEN QUASI-FERMI LEVELS=—0.27066E+02 (IN UNITS OF KB*T/Q)
MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0,70237E+00 (IN VOLTS) .
AT NODE: 36 23 X= 0.217E-02 Y=_0‘560E-03 .

REMEMBER THAT THESE CURRENTS ARE NORMALIZED TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

RGSUM = 0.648622E-04
RSSUM- = 0.849068E-38 0.0000
RSSUMB = -.328167E-43 0.0000
KSSUMT = 0.666590E-38 0.0000
RSSUML = -.309480E-44 0.0000
RSSUMR = 0.182481E-38 0.0000.
-RBSUM = -.980964E-07 =0.1492
RASUM = 0.460781E-04 70.0721
FDSUM = 0,188821E-04 28.7144
JMBSUM .= 0.000000E+00 0.0000
JMTSUM = 0.896070E-06 1.3627
-JMLSUM = -.198355E-16 0.0000
JMRSUM = 0.102813E-13 0.0000

JTOT = 0.657582E-04 JREC = 0.657582E-04

-++e++ ENTER DUMP2D

1INITIAL NORM =0.723E+17 .V = 00,0000 VOLTS
P-LOCAL =0.195E+22 . P-GLOBAL =0,217E+18
N-LOCAL =0.204E+11  N-GLOBAL =0.322E+07
V-LOCAL =0.176E+04 - V-GLOBAL =0.251E+00
OITERATION = 1
‘GLOBAL NORM(0) =0.815E+17
P-LOCAL =0.262E+22 P-GLOBAL =0.244E+18
N-LOCAL =0,101E+13 - N~GLOBAL =0.183E+09
V-LOCAL =0.138E+04  V-GLOBAL =0.749E+00
MAX CHANGE IN FP = 0,116E+01 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN = 0.116E+01 KT AT (I,J) = { 36, 36)
MAX CHANGE IN V. =  0.116E+01 KT AT (I,J) = ( 38, 37)
OITERATION = 2 .
GLOBAL NORM{Q) =0.658E+15 -
P-LOCAL =0.179E+20  P-GLOBAL =0.197E+16
N~LOCAL =0,130E+13  N-GLOBAL =0,247E+08
V-LOCAL =0,903E+03  V-GLOBAL =0,272E-01
MAX CHANGE IN FP =  0.781E+00 KT AT (I,J) = ( 38, 48)
MAX CHANGE IN FN = 0.881E+00 KT AT (I,J) = ( 69, 9)
- 'MAX CHANGE IN V.° =. 0,785E+00 KT AT (I,J) = ( 39, 47)
OITERATION = 3 . .
. GLOBAL NORM(0) =0.301E+13
P-LOCAL =0.810E+17 - P~GLOBAL =0.904E+13
N-LOCAL =0.457E+12 N-GLOBAL =0.920E+07
V-LOCAL =0.279E+04 - V-GLOBAL =0.611E-01
MAX CHANGE IN. FP:= ~0,357E+00 KT AT (I,J) = ( 62, 22)
MAX CHANGE IN.FN =  0,335E+00 KT AT (I,J) = (. 69, 16)
MAX CHANGE IN V "=  0.223E+00 KT AT (I,J) = ( 69, 4)
OITERATION = 4
GLOBAL NORM(0) =0.974E+08
*" P-LOCAL '=0.259E+13  P-GLOBAL =0.290E+09
. N-LOCAL =0.287E+11  N-GLOBAL =0.268E+07
V-LOCAL =0.113E+04  V-GLOBAL =0,49SE-01
MAX CHANGE IN FP = 0,450E-01 XT AT (I,J) = ( 62, 22)
MAX CHANGE IN FN.=  0,521E-01 KT AT (I,J) = ( 44, 26)
MAX CHANGE IN V = 0.213E=03 KT AT (I,J) = ( 69, 5)
OITERATION = -5 :
GLOBAL NORM((0) =0.112E+07 . )
P-LOCAL . =0.594E+09 ~ P-GLOBAL =0.150E+06
N-LOCAL =0.497E+11  N-GLOBAL =0,320E+07
V-LOCAL =0.152E+04  V-GLOBAL =0.703E-01
MAX CHANGE IN FP = 0.937E-03 XT AT (I,J) = ( 62, 22)
MAX CHANGE IN FN = . 0.141E-02 KT AT (I,J) = ( 44, 26)
MAX CHANGE IN V. =" 0.387E-06 KT AT (L,J) = ( 69, 4)
OITERATION = 6
GLOBAL NORM{0) =0.818E+06
P-LOCAL =0.114E+10  P~GLOBAL =0,156E+06
N-LOCAL. =0 .433E+11 'N-GLOBAL =0.230E+07
V-LOCAL =0.159E+04  V-GLOBAL =0. 114E+00
MAX CHANGE IN FP = _ 0,.435E-06 XT AT (I,J) = ( 62, 22)
MAX CHANGE IN FN =  0.993E-06 KT AT (I,J) = ( 44, 26)
MAX CHANGE. IN V =  0,163E-09 KT AT (I,J) = ( 32, 47)
FINAL NORM =0.81B8E+06
TIME FOR SOLUTION = 35.5

VBE=0.5500000000000. VOLTS C
0.4272480E+01

JB= 0.1610036E-05 = JC= JE= -0.5024551E-03

JE= 0.5015075E-03

JC= -0.4999164E-03
“JB=  0.1591175E-05 . .

MAX SPLIT BETWEEN QUASI-FERMI LEVELS=-0.27049E+02 (IN UNITS OF KB*T/Q)

MAX SPLIT BETWEEN QUASI-FERMI LEVEL=-0.70193E+00 (IN VOLTS)
AT NODE:’: 36 23 © ¥= 0.217E-02 Y= 0,560E-03



REMEMBER THAT THESE CURRENTS ARE NORMALIZED

RGSUM = 0,255642E-03

RSSUM = 0.371718E-37 0.0000
RSSUMB = ~.328307E-43 0.0000
RSSUMT = 0.315687E-37 0.0000

RSSUML -.309483E-44 0.0000
RSSUMR = 0,560304E-38 0.0000
RBSUM = -.649829E-07 -0.0248
RASUM = 0.141976E-03 54.2328
RDSUM = 0.113731E-03 43.4434
JMESUM 0.000000E+00 0.0000
JMTSUM 0.674843E-05 2.3486

JMLSUM = -, 198355E-16 0.0000
JMRSUM = 0.268184E-12 0.0000

JTOT = 0.261790E-03 JREC = 0.261790E-03

*¥+*+ ENTER DUMP2D

1INITIAL NORM =0.725E+17 Vv = 0.0000 VOLTS

P-LOCAL =0.195E+22 P-GLOBAL =0
N-LOCAL =0.433E+11 N-GLOBAL =0
V-LOCAL =0.159E+04 V-GLOBAL =0

OITERATION = 1
GLOBAL NORM(0) =0.806E+17

P-LOCAL =0.262E+22 P-GLOBAL =0.
N-LOCAL =0.275E+14 N-GLOBAL =0.
V-LOCAL =0.205E+04 V-GLOBAL =0.

MAX CHANGE IN FP = 0.127E+01
MAX CHANGE IN FN = 0.133E+01
MAX CHANGE IN V = 0.123E+01

O0ITERATION = 2
GLOBAL NORM(0) =0.664E+15

P-LOCAL =0.179E+20 P~GLOBAL =0.
.994E+10

N-LOCAL =0.363E+14 N-GLOBAL =0

V-LOCAL =0, 126E+04 V-GLOBAL =0.

MAX CHANGE IN FP = 0.179E+01

. MAX CHANGE IN FN = 0.190E+01

MAX CHANGE INV = 0.159E+01
OITERATION = 3

GLOBAL NORM(0) =0.306E+13
P-LOCAL =0.811E+17 P-GLOBAL =0

N-LOCAL =0.632E+13 N-GLOBAL =0.
V-LOCAL =0,583E+04 V-GLOBAL =0.

MAX CHANGE IN FP = 0.157E+01

MAX CHANGE IN FN = 0.164E+01

MAX CHANGE IN V = 0.155E+01
OITERATION = 4

GLOBAL NORM(Q) =0.369E+10

P-LOCAL =0.260E+13 P-GLOBAL =0.
N-LOCAL =0.469E+12 N-GLOBAL =0.
V-LOCAL =0.323E+04 V-GLOBAL =0.

MAX CHANGE IN FP = 0.125E+01
MAX CHANGE IN FN = 0.127E+01
MAX CHANGE IN V = 0.126E+01

OITERATION = 5
GLOBAL NORM(0Q) =0.198E+10

P-LOCAL =0.732E+09 P-GLOBAL =0.
N-LOCAL =0.173E+12 N-GLORAL =0.
V-LOCAL =0.128E+04 V-GLOBAL =0.

MAX CHANGE IN FP = 0.135E+01
MAX CHANGE IN FN = 0.114E+01
MAX CHANGE IN V = 0.113E+01

OITERATION = 6
GLOBAL NORM(0) =0.572E+09

P-LOCAL =0.108E+10 P-GLOBAL =0.
N-LOCAL =0,546E+11 N-GLOBAL =0.
V-LOCAL =0.411E+03 V-GLOBAL- =0.

MAX CHANGE. IN FP = 0.724E+00
MAX CHANGE IN FN = 0.777E+00
MAX CHANGE IN V = 0.706E+00

OITERATION = 7
GLOBAL NORM(0) =0,905E+07

P-LOCAL =0.585E+09 P-GLOBAL =0.
N-LOCAL =0.200E+11 N-GLOBAL =0.
V-LOCAL =0.535E+03 V-GLOBAL =0,

MAX CHANGE IN FP = 0.148E+00

MAX CHANGE IN FN = 0.632E-01

MAX CHANGE IN V = 0.883E-02
OITERATION = 8

GLOBAL NORM((Q) =0.104E+07

P-LOCAL =0,984E+09 P-GLOBAL =0.
N-LOCAL =0.300E+11 N-GLOBAL =0.
V-LOCAL =0,906E+03 V-GLOBAL =0.

MAX CHANGE IN FP = 0.110E-01
MAX CHANGE IN FN = 0.255E-02
MAX CHANGE IN V = 0.720E-04

.217E+18
.325E+07
.297E400

242E+18
403E+10
110E+02

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

199E+16

275E+02

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

L915E+13

124E+11
368E+02

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

294E+09
108E+11
337E+02

KT AT (I,J)
XT AT (I,J)
KT AT (I,J)

236E+06
594E+10
193E+02

KT AT (I,J)
KT AT (I,J)

KT AT (I,J)

240E+06
171E+10
192E-01

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

196E+06
270E+08
211E-01

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

229E+06
289E+07
252E-01

XT AT (I,3)
KT AT (I,J)
KT AT (I,J)

124

69,
69,

69,

69,

69,
69,
69,

69,
69,
69,

69,
69,
69,

64,

69,

TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

9)
4)

9)
4)

8)
4)

2)
4)

20)
4)

16)
4)

16)
6)

16)



JB=

OITERATION = 9

GLOBAL NORM(0) =0.B807E+06

P-LOCAL =0'.572E+09
N-LOCAL -=0,275E+11
V-LOCAL
MAX CHANGE IN FP

MAX CHANGE IN FN

MAX CHANGE IN V

_ FINAL NORM =0.807E+06

TIME FOR SOLUTION. =

=0.191E+05

V-GLOBAL

=0.178E+06
=0.224E+07
=0.237E+00

0.609E-04 KT AT (I,J)
0.343E-05 XT AT (I,J)
0.291E-08 XT AT (I,J)

P-GLOBAL
N-GLOBAL

53.9

VBE=0. 6000060000000 VOLTS

0.7462373E-05

. 0.3250976E-02
~0'.3243587E-02 |
0.7388636E-05

JE=
JC=
JB=

MAX

JC=

0.4275229E+01 ~_JE=

-0:

(

125

64,

(69,

¢

69,

16)
5)

3257129E-02

SPLIT BETWEEN QUASI-FERMI' LEVELS‘-O 270122*02 (IN UNITS OF KB‘T/Q)

:MAX. SPLIT BETWEEN QUASI-FERMI LEVEL=-0,70096E+00 (IN VOLTS)

. AT _NODE: 36

23

: REMEMBER THAT THESE CURRENTS ARE NORMALIZED

+++2+ ENTER DUMP2D.

. RGSUM = 0.118488E—02
'RSSUM = 0.-187273E-36
RSSUMB = -.329142E-43.
. RSSUMT = 0..169456E~36
RSSUML = -.309497E-44
RSSUMK = 0.178170E-37
RBSUM = 0.723337E-07
RASUM.= 0.475447E-03
RDSUM = 0.709363E-03
JMBSUM = 0.000000E+00
JMTSUM. = 0:420591E-04

©" JMLSUM = -.198354E-16 -

. JMRSUM = 0.820349E-11
JTOT =

0.0000
- 0.0000
0.0000
0.0000
0.0000
0.0059
'38.7506
57.8156
0.0000
-3.4280
0.0000
0.0000

0..122694E-02 JREC =0. 122694E 02

1INITIAL NORM =0.734E+17 V = 0.0000 VOLTS -

* - P-LOCAL =0,195E+22 ' P-GLOBAL =0.220E+18 i
N-LOCAL =0.275E+11  N-GLOBAL =0,321E+07
V-LOCAL =0.191E+05 V-GLOBAL =0.420E+00

OITERATION = 1 :

.GLOBAL. NORM(0). =0.771E+17 - - . .
"P-LOCAL =0.261E+22 - P-GLOBAL =0.231E+18 -
N-LOCAL =0.939E+15  N-GLOBAL =0.167E+11
V<LOCAL =0.209E+10 - V-GLOBAL =0.248E+08

MAX -CHANGE IN FP

MAX CHANGE 'IN FN .
. MAX CHANGE . JIN V-
OITERATION = C25

GLOBAL - _NORM(0) =0. 710E*15 :

=0.2278+20
" N-LOCAL =0.115E+16
V-LOCAL =0.389E+10

‘MAX CHANGE IN FP

MAX' CHANGE IN-FN

MAX CHANGE: IN v
"OITERATION = . 3

* P~LOCAL

0.285E+01 KT AT (I.J)
0.288E+01 KT AT (I.J)
0.287E+01 XT AT (I.J)

P-~GLOBAL
N-GLOBAL =0.367E+11
V~GLOBAL =0.112E+08.

0.351E+01 KT AT (I,J)
0.354E+01 XT AT (I,J)
0.353E+01 XT AT (I,J)

=0:347E+13 |

GLOBAL NORM(0)

" P-LOCAL '=0.134E+18 ' P-GLOBAL .=0.104E+14
N-LOCAL =0.165E+15 N-GLOBAL =0.469E+11
V-LOCAL =0.315E+10 ' V-GLOBAL =0.163E+08

_MAX CHANGE IN FP = - 07361E+07 KT AT (I,J)

MAX:CHANGE IN FN = 0,.364E+01 KT AT (I,J)

MAX CHANGE IN V. =. 0.363E+01 KT AT (I,J)
" OITERATION = 4. . :

GLOBAL NORM(O) =0. 154E+11 :
P-LOCAL =0.425E+13 ' -P-GLOBAL =0.342E+09
N-LOCAL =0.106E+15 . N-GLOBAL =0.458E+11
V-LOCAL =0.230E+10  V-GLOBAL =0,426E+07

MAX CHANGE IN FP = 0.350E+01 XT AT (I,J)

"MAX CHANGE IN FN = = 0.353E+01 XT AT (I,J)

MAX CHANGE IN V =" 0.352E+01 KT, AT (I,J)
OITERATION = 5 . o

GLOBAL NORM(0) =0,196E+11 .

LOCAL =0.419E+11 ~ P-GLOBAL =0.973E+07
=0.430E+14 -~ N-GLOBAL =0.589E+11 '
181E+11°  V-GLOBAL =0.291E+07
IN FP = = 0.338E+01 X? AT (I,J)
IN'FN = . 0.342E+01 KT AT (I,J)
-, 'MAX CHANGE IN V .= : 0.340E+01 KT AT (I,J)
OITERATION T - X S

GLOBAL: NORM{0) =0.172E+11

P-LOCAL #0.476E+11  P-GLOBAL =0.959E+07

N- LOCAL =0, 149E+13 "

N-GLOBAL =0.516E+11

=0213E+167 -

X= 0.217E=02 . Y= 0.560E-03
.-TO THE LENGTH OF THE DEVICE IN THE X- DIRECTION

69,

69, .

69,

‘69,

‘69,
69,

69,

69,

69,
69,
69,

3)
4

3)
4)

3)
4) .

3)
o




V-LOCAL =0,373E+06 V-GLOBAL =0

MAX CHANGE IN FP = 0.325E+01
MAX CHANGE IN FN = 0.329E+01
MAX CHANGE IN V = 0.328E+01

OITERATION = 7
GLOBAL NORM(0) =0.188E+11

P-LOCAL =0.412E+11 P-GLOBAL =0.
N-LOCAL =0,105E+13 N-GLOBAL =0.

V-LOCAL =0.127E+05 V-GLOBAL =0,
MAX CHANGE IN FP = 0.310E+01
MAX CHANGE IN FN = 0.315E+01
MAX CHANGE IN V = 0.313E+01

OITERATION = 8
GLOBAL NORM(0) =0.177E+11

P-LOCAL =0,347E+1" P-GLOBAL =0.
N-LOCAL =0.800E+12 N-GLOBAL =0.
.268E+03

V~LOCAL =0.805E+04  V-GLOBAL =0

MAX CHANGE IN FP =  0.204E+01
MAX CHANGE IN FN =  0.209E+01
MAX CHANGE INV =  0.207E+01

OITERATION = 9

GLOBAL NORM(0) =0.173E+11
P-LOCAL =0.229E+11  P-GLOBAL =0

N-LOCAL =0.102E+13 N-GLOBAL =0.

V-LOCAL =0,119E+05  V-GLOBAL =0.
MAX CHANGE IN FP = 0.276E+01
MAX CHANGE IN FN = 0.281E+01
MAX CHANGE IN V = 0.280E+01

OITERATION = 10
GLOBAL NORM(0) =0,163E+11

P-LOCAL =0.974E+10  P-GLOBAL =0.
.489E+11

N-LOCAL =0.113E+13 N-GLOBAL =0

V-LOCAL =0.191E+05  V-GLOBAL =0,
MAX CHANGE IN FP = 0.255E+01
MAX CHANGE IN FN = 0.261E+01
MAX CHANGE INV = 0.259E+01

OITERATION = 11
GLOBAL NORM(0) =0.151E+11

P-LOCAL =0.652E+10 = P-GLOBAL =0.
=0.453E+17
L291E+03

N-LOCAL =0.109E+13 N-GLOBAL =

V-LOCAL =0.163E+05 V-GLOBAL =0
MAX CHANGE IN FP = 0.231E+01
MAX CHANGE IN FN = 0.238E+01
MAX CHANGE IN V = 0.236E+01

OITERATION = - 12

GLOBAL NORM(0) =0.112E+11
P-LOCAL =0.408E+10 P-GLORAL =0

N-LOCAL =0.112E+13 N-GLOBAL =0.

V-LOCAL =0.322E+05  V-GLOBAL =0.

MAX CHANGE IN FP = 0.209E+01

MAX CHANGE IN FN = 0.211E+01

MAX CHANGE IN V = 0.209E+01
OITERATION = 13

GLOBAL NORM(0Q) =0.102E+11

P-LOCAL =0.984E+10 P~GLOBAL =0.
N-LOCAL =0.119E+13 N-GLOBAL =0.
V-LOCAL =0.276E+05  V-GLOBAL =0
MAX CHANGE IN FP = 0.265E+01
MAX CHANGE IN FN = 0.180E+01
MAX CHANGE IN V = 0.177E+01

OITERATION = 14

GLOBAL NORM(0) =0.125E+11
P-LOCAL =0.118E+10 P-GLORAL =0

N-LOCAL =0.419E+13 N-GLOBAL =0.
V-LOCAL =0.167E+05 V-GLORAL =0.

MAX CHANGE IN FP = 0.319E+01

MAX CHANGE IN FN = 0.142E+01

MAX CHANGE INV = 0.139E+01
OITERATION = 15

GLOBAL NORM(0) =0,224E+11

P-LOCAL =0.107E+10 P-GLORAL =0.
N-LOCAL =0,133E+14 N-GLOBAL =0.
V-LOCAL =0.24B8E+05 V-GLOBAL =0.

MAX CHANGE IN FP = 0.467E+01
MAX CHANGE IN FN = 0.121E+01
MAX CHANGE IN V = 0.121E+01

OITERATION = 16
GLOBAL NORM(0) =0.311E+11

P-LOCAL =0.210E+10 P-GLOBAL =0.
L934E+11

N-LOCAL =0.289E+14  N-GLOBAL =0

V-LOCAL =0.905E+05 V-GLOBAL =0.
MAX CHANGE IN FP = 0.102E+01
MAX CHANGE IN FN = 0.106E+01

.233E+04

KT AT (I,J)
XT AT (I,J)
KT AT (I,J)

797E+07
564E+11
286E+03

KT AT (I,J)
KT AT (I,J)
XT AT (I,J)

650E+07
530E+11

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

L4 19E+07

518E+11
291E+03

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

211E+07

306E+03

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

134E+07

KT AT (I,J)
KT AT (I1,J7)
KT AT (I,J)

.98BE+(6

337E+11
367E+03

KT AT (I,J)
KT AT (I1,J)
KT AT (I,J)

105E+07
307E+11

.454E+03

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.292E+06

376E+11
301E+03

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

295E+06
672E+11
296E+03

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

282E+06

201E+03

XT AT (I,J)
KT AT (I1,J)
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69,
69,

69,
69,

69,
69,
69,

69,
69,
69,

69,
69,
69

69,
69,

45,

69,

45,
€9,
69,

45,
89,

46,
69,

69,
69,

3)
4)

3)
4)

3)
6)
4)

3)
4)

3)
4)

10)
4)

10)

4)

10}
4)

1)

4)

3)
6)



‘MAX SPLIT BETWEEN QUASI-FERML LEVEL=-0,69686E+00 (IN VOLTS)

AT NODE: .-36

REMEMBER THAT THESE CURRENTS ARE. NORMALIZED

_»+vas ENTER DUMP2D
1INITIAL NORM: =0.,828E+
.319E+22
=0.157E+11

V-LOCAL
OQITERATION =
"GLOBAL NORM(O) =0, 688

3

P-LOCAL
N-LOCAL ‘=0 , 286E+17
V-LOCAL ‘=0 456E+08 -
MAX ‘CHANGE IN. FP

MAX CHANGE IN PN

MAX CHANGE INV
OITERATION = 2

GLOBAL NORM(0) =0.721
P-LOCAL =0- 223E¥20
N-LOCAL =0.255E+17
V-LOCAL =0,666E+09

MAY CHANGE IN FP

MAX CHANGE IN FN
. - MAX CHANGE IN V.
OITERATION = 3

GLOBAL NORM(0) =0.310
P-LOCAL =0.841E+17 =
"N-LOCAL =0.282E+16
V-LOCAL =0 119E+09

MAX CHANGE IN FP'

‘MAX -CHANGE ' IN-FN

MAX CHANGE IN V-
OITERATION 4

. GLOBAL NORM(0) =0 518
P-LOCAL =0.422E+14

=0.158E+04

=0.256E+22 "

22 X= 0.217E-02 ¥= 0.557E-03

- 0.0000 . -
0.0000
0.0000 -
10.0000
0.0000
0.0199
©27.2415
68.3119 .
"0.0000 -
4.4267
0.0000
0:.0000. .
0. 639611E 02

RGSUM .= 0.611298E-02
RSSUM =0 .98B686E-36
RSSUMB = -.330632E-43
RSSUMT = 0.927926E-36
RSSUML = -.309547E-44
RSSUMR =, 0.607595E-37
KBSUM = 0.127524E-05

- RASUM % 0.174240E-02
RDSUM = ‘0. 436930E-02
JMBSUM = 0.000000E+00

. JMTSUM = 0.283134E-03
“JMLSUM .=’ - . 198353E-16
"JMRSUM .= 0., 275536E-09
JTOT = 0.639611E-02, JREC

17 v =:.0.0000 VOLTS
P-GLOBAL =0.248E+18
N-GLOBAL =0 .244E+07

V-GLOBAL =0.203E+00

E+17 Lo
P-GLOBAL =0.206E+18.
" N-GLOBAL: =0 .409E+12

V-GLOBAL =0.246E+07

< 0.447E+01 XT AT (I,J)
0:450E+01 XT AT (I,J)

.[0.449E+01 KT AT (I.J)

69,
69,

E+15
P-GLOBAL =0.216E+16
N-GLOBAL =0,553E+12

V-GLOBAL =0.778E+07 -
0.583E+01 KT AT (I,J)
0.509E+01 XT AT (I,J)
0.509E+01 KT AT (I,J)

46,
69,
.69,

—~—

E+13. e
‘P-GLOBAL =0 .B99E+13
N-GLOBAL =0.323E+12
V-GLOBAL '=0.467E+07
0.613E+01 KT AT (I,J)
. 0:518E+01 KT AT (I,J)
0:517E+01 KT AT (I,J)

44,

69,

E+11

P-GLOBAL =0.190E+10

7

4)

7)
1)
5)

4)
7).

4)
.8}

1E-01

12
" MAX CHANGE IN V- = 0.105E+01 KT AT (I,7) % ( 69,
OITERATION = 17, : :
GLOBAL NORM(0) =0:209E+10
P-LOCAL =0.838E+09 . P-GLOBAL =0.222E+06
N-LOCAL =0.145E+13 - N-GLOBAL =0.627E+10
V-LOCAL =0.399E+03 V-GLOBAL =0.118E-01 o
MAX CHANGE IN FP =  0.141E+00 KT AT (I,J) = ( 65,
MAX. CHANGE IN FN =  0.273E+00 KT AT (I,J) = ( 69,
MAX CHANGE IN'V - = 0;204E+oo KT AT (I,J) = ( 69,
"OITERATION = 18 . : :
GLOBAL NORM(0 ). =0..948E+07
P-LOCAL =0.142E+10  P-GLOBAL =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 XT AT (I,J) = ( 67,
MAX CHANGE IN FN = ~0,550E-02 KT AT (I, J) = { 69,
.. 'MAX CHANGE'IN 'V =  0.441E-02 XT AT (I,J) = ( 69,
. OITERATION ‘¢ 19 ¢ : . C .
GLOBAL NORM(0). =0':569E+06.. ) i
“P-LOCAL =0.157E+10 - P-GLOBAL =0.354E*06
i N-LOCAL' =0.157E+11  "N-GLOBAL =0.135E+07
% V-LOCAL- =0 . 764E+03" - V-GLOBAL =0 200E-07 -~ . -
" MAX. CHANGE IN PP =  0.747E-04 KT AT (I.J) = ( 67,
"MAX CHANGE IN FN =.. 0.268E-04 KT AT (I,J) = { 69,
. MAY CHANGE INV = 0.217E-04 XT AT (I,J) = { 69,
FINAL NORM =0.569E+06 : B
TIME FOR' SOLUTION = - 115.4-
VBE=0. 6500000000000 VOLTS
JB= 0.3849913E-04" . JC= '0.4291759E+01 JE= -0.198212
JE= . 0.1978366E-01
JC= -0.1974547E-01
JB=_ 0.3818556E-04
MAX SPLIT BETWEEN QUAST-FERMI ‘LEVELS=-0. 26853E+02 (IN UNITS OF KB*T/Q)

TO THE LENGTH OF THE DEVICE IN THE X~DIRECTION

3)
5y

20)
5)

20)
5)



N-LOCAL =0.144E+16  N-GLOBAL =0.
V-LOCAL =0.208E+11  V-GLOBAL =0
MAX CHANGE IN FP =  0.512E+01
MAX CHANGE IN FN =  0.515E+01
MAX CHANGE IN V. =  0.514E+01
OITERATION = s
GLOBAL NORM(0) =0.294E+11
P-LOCAL =0.314E+14  P-GLOBAL =0.
N-LOCAL =0,122E+14  N-GLOBAL =0
V-LOCAL =0.186E+11  V-GLOBAL =0.
MAX CHANGE IN FP = 0.803E+01
MAX CHANGE IN FN =  0.S10E+01
MAX CHANGE IN V =  0.509E+01
OITERATION = 6
GLOBAL NORM(0) =0.338E+11
P-LOCAL =0.128E+14  P-GLOBAL =0
N-LOCAL =0.118E+15  N-GLOBAL =0
V-LOCAL =0:145E+11  V-GLOBAL =0,
MAX CHANGE IN FP =  0.972E+01
. MAX CHANGE IN FN =  0.509E+01
MAX CHANGE IN V. =  0.509E+01
OITERATION = 7
GLOBAL NORM(0) =0.382E+11
P-LOCAL =0.529E+15  P-GLOBAL =0.
N-LOCAL =0.374E+75  N-GLOBAL =0
V-LOCAL =0.120E+09  V-GLOBAL =0.
MAX CHANGE IN FP =  0.120E+02
MAX CHANGE IN FN =  0.499E+01
MAX CHANGE IN V = 0.499E+01
OITERATION = 8
GLOBAL NORM(0) =0.915E+11
P-LOCAL =0.265E+15  P-GLOBAL =0.
N-LOCAL =0.106E+15  N-GLOBAL =0
V-LOCAL =0,789E+08  V-GLOBAL =0.
MAX CHANGE IN FP =  0.107E+02
MAX CHANGE IN FN =  0.495E+01
MAX CHANGE IN V =  0.495E+01
OITERATION = 9
GLOBAL NORM(0) =0.704E+11
P-LOCAL =0.154E+15 - P~GLOBAL =0.
N-LOCAL =0.597E+15  N-GLOBAL =0.
V-LOCAL =0.782E+08  V-GLOBAL =0.
MAX CHANGE IN FP =  0.106E+02
MAX CHANGE IN FN =  0.498E+01
MAX CHANGE IN V =  0.498E+01
OITERATION = 10
GLOBAL NORM(0) =0.103E+12
P-LOCAL =0.791E+15 P-GLOBAL =0.
N-LOCAL =0.153E+17 = N-GLOBAL =0.
V-LOCAL =0.540E+09 ' V-GLOBAL =0.
MAX CHANGE IN FP =  0.178E+02
MAX CHANGE IN FN =  0.444E+01
MAX CHANGE IN V- = . 0.444E+01
OITERATION = 11
GLOBAL NORM(0) =0.148E+12
P-LOCAL =0.402E+13  P-GLOBAL =0.
N-LOCAL =0.142E+17  N-GLOBAL =0
V-LOCAL =0.601E+10  V-GLOBAL =0,
MAX CHANGE IN FP =  0.992E+01
MAX CHANGE IN FN =  0.306E+01
MAX CHANGE IN V =  0.304E+01
OITERATION = 12 .
GLOBAL NORM(0) =0.982E+11
P-LOCAL =0,633E+13  P-GLOBAL =0.
N-LOCAL =0.139E+17  N-GLOBAL =0.
V-LOCAL =0.167E+09  V-GLOBAL =0.
MAX CHANGE IN FP = 0.7115E+02
MAX CHANGE IN FN =  0.429E+01
MAX CHANGE IN V. =  0.410E+01
OITERATION = 13
GLOBAL NORM(0) =0.34B8E+12
P~LOCAL =0.349E+16 P-GLOBAL =0.
N-LOCAL =0,166E+17  N-GLOBAL =0
V-LOCAL =0.133E+09  V-GLOBAL =0.
MAX CHANGE IN FP =  0.187E+02
MAX CHANGE IN FN =  0,271E+01
MAX CHANGE IN V =  0.249E+01
OITERATION = 14 '
GLOBAL NORM(0) =0.250E+13
P-LOCAL =0.495E+17  P-GLOBAL =0.
N-LOCAL =0,190E+15 N-GLOBAL =0.
V-LOCAL =0.485E+09 .V-GLOBAL =0
MAX CHANGE IN FP =  0.365E+02

153E+12

.870E+07

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

21SE+10

.859E+11

649E+07

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.924E+10
L922E+ 11

655E+07

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

166E+11

L979E+ 11

458E+07

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

176E+12

.984E+ 11

363E+07

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

108E+12
103E+12
349E+07

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

196E+11
289E+12
588E+07

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

499E+10

.440E+12

584E+07

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

204E+10
292E+12
154E+06

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

560E+12

.484E+12

209E+07

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

722E+13
201E+12

.463E+07

KT AT (I,J)
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69,
69,

69,
69,
69,

69,

69,

69,
69,
69,

63,
69,

64,
69,

45,
69,

44,
64,

43,
67,
66,

43,
42,
38,

43,

33
5}

19)
3)

18)

3)

8)
5)

7)
5)

18)

5)

13)
5)

4)
5)

14)
18)
10)

14)
21)
18)

15)



MAX CHANGE IN FN
MAX CHANGE IN V
OITERATION = 15

0.318E+01
0.218E+01

GLOBAL NORM{(0) =0.103E+12

P-LOCAL =0.37SE+16
N-LOCAL =0.115E+16
V-LOCAL - =0.477E+09

MAX CHANGE IN FP

MAX CHANGE IN FN

MAX CHANGE IN V
OITERATION = 16

P-GLOBAL =0.
N-GLOBAL =0.
V-GLOBAL .=0.

0.750E+02
0.521E+01
0.242E+01

GLOBAL NORM(0) =0.733E+11

P-LOCAL =0.118E+16
N-LOCAL =0.600E+16
V-LOCAL .=0.456E+09

MAX CHANGE IN FP

MAX CHANGE IN FN

MAX CHANGE IN V
OITERATION = 17

P-GLOBAL =0

N-GLOBAL =0.
V-GLOBAL =0.

0..151E+03
0.904E+01
0.299E+01

GLOBAL NORM(0) =0.514E+11

_P-LOCAL =0.406E+14
N-LOCAL =0:.747E+15
V-LOCAL =0.342E+08

MAX CHANGE IN FP

MAX CHANGE IN FN

MAX CHANGE IN V
OITERATION = 18

GLOBAL NORM(0) =0.396E+11
: P-GLOBAL =0,

=0,
V~-GLOBAL =0.

P-LOCAL =0.133E+15
N-LOCAL =0.307E+15

V-LOCAL =0.107E+07 -

MAX CHANGE IN FP
MAX CHANGE IN FN
_ MAX CHANGE IN V
OTITERATION = 19

oo

P-GLOBAL =0

N-GLOBAL =0.
V-GLOBAL =0.

0.812E+01
0.189E+01
0.185E+01

N-GLOBAL

0.154E+02
0.225E+01
0.228E+01

‘GLOBAL NORM(0). =0 .231E+11 :

P-LOCAL =0, 107E+12
N-LOCAL =0.586E+13
V-LOCAL =0.208E+06

MAX CHANGE IN FP

' MAX CHANGE IN FN

MAX" CHANGE . IN V
OITERATION = 20

P-GLOBAL =0.
N-GLOBAL =0.
V-GLOBAL =0.

0.211E+02
0.185E+01
0.189E+01

GLOBAL NORM(0) =0.183E+11

P-LOCAL =0.201E+12
N-LOCAL =0.340E+14
V-LOCAL =0.185E+06

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

OITERATION = 21

P~GLOBAL =0.
N~GLOBAL =0.
V-GLOBAL =0.

0.415E+02
0.184E+01
0. 187E+01

GLOBAL NORM(0) =0,936E+10

P-LOCAL =0.416E+12
N-LOCAL =0.385E+14
V-LOCAL =0.880E+03

MAX CHANGE IN FP

MAX CHANGE IN FN

MAX' CHANGE IN V
OITERATION = 22

P-GLOBAL =0

N-GLOBAL =0.
V~GLOBAL =0.

0.118E+01
0.120E+01
0. 122E+01

GLOBAL NORM(0) =0.493E+09

P~LOCAL =0.616E+11
N-LOCAL =0.589E+13
V-LOCAL =0.552E+03

MAX CHANGE IN FP

MAX CHANGE IN FN

MAX CHANGE IN V
OITERATION = 23

P-GLOBAL =0.
N-GLOBAL =0.
V~GLOBAL =0.

0.880E+00:

0.638E+00
0.71SE+00

GLOBAL' NORM(0Q) =0.820E+07

P-LOCAL =0.135E+11
N-LOCAL =0.239E+11
V-LOCAL =0.:563E+03

MAX CHANGE IN FP

MAX CHANGE IN FN

MAX CHANGE IN V
OITERATION = 24

"P-GLOBAL =0.
N-GLOBAL =0.
V-GLOBAL =0.

0.101E+01
0.112E+00
0.583E-01

GLOBAL NORM(0) =0.691E+06

P-LOCAL =0.109E+11
N-LOCAL =0, 189E+11
V-LOCAL =0.654E+03

MAX CHANGE IN FP
MAX CHANGE IN FN
MAX CHANGE IN V
OITERATION = 25

P-GLOBAL =0.
N-GLOBAL =C.
V-GLOBAL =0.

0.974E+00
0.361E-02
0.107E-02

KT AT (I,J)
KT AT (I,J)

113E+12
196E+12
S46E+07

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

.425E+ 11

177E+12
640E+07

KT AT (I,J)
KT AT (1,J)
KT AT (I,J)

.843E+09
153E+12
1418407

KT AT (I,J)
XT AT (I,J)
KT AT (I,J)

208E+10
117E+12
147E+05

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

115E+08
693E+11
372E+04

XT AT (1,J)
KT AT (I,J)
KT AT (I1,J)

120E+08
549E+11
273E+04

KT AT (I,J)
XT AT (I,J)
XT AT (I,J)

.863E+07

281E+11
167E+02

KT AT (I.J)
XT AT (I,J)

XT AT (I,J)

376E+07
147E+ 10
333E+00

XT AT (I,J)
KT AT (I.3)
KT AT (I.,J)

100E+07
236E+08
162E-01

KT AT (I,J)
KT AT (I,J)
KT AT (I,J)

710E+06
136E+07
130E-01
KT AT (1,J)
KT AT (I,J)
KT AT (I,J)
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42,
37,

43,
42,
37,

43,
42,
46,

40,
46,
45,

40,
45,
45,

39,
45,

45,

39,
45,
45,

44,
45,

43,
42,
45,

42,
4,

42,
41,
44,

24)
16)

15)
24)
7)

15)
24)
6)

18)
18)
12)

18)
19)
12)

18}
19)
12)

18)
19)
12)

4)
19)
12)

20)
19)
12)

19)
23)
16)

19)
23)
16)
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GLOBAL NORM(0) =0.739E+06
P-LOCAL =0.197E+10 P-GLOBAL =0.332E+06
N-LOCAL =0,231E+11 N-GLOBAL =0.188E+07
V-LOCAL =0.667E+03 V-GLOBAL =0.192E-01

MAX CHANGE IN FP =  0.930E+00 KT AT (I,J) = ( 42, 19)
MAX CHANGE IN FN =  0.208E-04 KT AT (I,J) = { 43, 10)
MAX CHANGE IN V = 0.207E-04 KT AT (I,J) = ( 43, 5)
OITERATION = 26 v
GLOBAL NORM(0) =0.678E+06
P-LOCAL =0.698E+09  P-GLOBAL =0.179E+06
N-LOCAL =0.225E+11  N-GLOBAL =0.185E+07
V-LOCAL =0:140E+04  V-GLOBAL =0.266E-01
MAX CHANGE IN FP =  0.822E+00 KT AT (I,J) = ( 42, 19)
MAX CHANGE IN FN =  0.461E-05 XT AT (I,J) = ( 43, 15)
MAX CHANGE IN V =  0.458E-05 KT AT (I,J) = ( 43. 7)
OITERATION = 27
GLOBAL NORM{0) =0.629E+06
P-LOCAL =0.221E+10  P-GLOBAL =0.256E+06
N-LOCAL =0.211E+11  N-GLOBAL =0.163E+07
V-LOCAL =0.136E+05  V-GLOBAL =0.174E+00
MAX CHANGE IN FP = -0.596E+00 KT AT (I,J) = ( 42, 19)
MAX CHANGE IN FN =  0.154E-05 KT AT (I,J) = ( 43, 17)
MAX CHANGE IN V =  0.153E-05 XT AT (I,J) = ( 43, 7)
OITERATION = 28
GLOBAL NORM(D) =0.496E+06
P-LOCAL =0.704E+09  P-GLOBAL =0.238E+06
" N-LOCAL =0.113E+11  N-GLOBAL =0.125E+07
V-LOCAL =0.686E+03  V-GLOBAL =0.166E-01
MAX CHANGE IN FP =  0.267E+00 KT AT (I,J) = ( 42, 19)
MAX CHANGE IN FN =  0.255E-06 KT AT (I,J) = ( 43, 4)
MAX CHANGE IN V =  0.254E-06 KT AT (I,J) = ( 43. 4)
OITERATION = 29
GLOBAL NORM(0) =0.464E+06
P-LOCAL =0.121E+10  P-GLOBAL =0.238E+06
N-LOCAL =0,161E+11  N-GLOBAL =0.116E+07
V-LOCAL =0.659E403  V-GLOBAL =0.199E-01
MAX CHANGE IN FP =  0.426E-01 KT AT (I,J) = ( 42, 19).
MAX CHANGE IN FN =  0.113E-07 KT AT (I,J) = { 43, 4)
MAX CHANGE IN V = 0.112E-07 KT AT (I.J) = ( 43, 4)
OITERATION = 30
GLOBAL NORM(0) =0.553E+06
P-LOCAL =0.7146E+10  P-GLOBAL =0.214E+06
N-LOCAL =0.759E+11  N-GLOBAL =0.145E+07
V-LOCAL =0.250E+04 . V-GLOBAL =0.422E-01
MAX CHANGE IN FP =  0.933E-03 XT AT (I,J) = ( 42, 19)
MAX CHANGE IN FN =  0.930E-10 KT AT (I,J) = ( 17, 46)
MAX CHANGE IN V = 0.296E-09 KT AT (I,J) = ( 17, 46)
OITERATION = 31
GLOBAL NORM(0) =0.494E+06
P-LOCAL =0,7S0E+09  P-GLOBAL =0.175E+06
N-LOCAL =0.202E+11  N-GLOBAL =0.131E+07
V-LOCAL =0.459E+04  V-GLOBAL =0.822E-01
MAX CHANGE IN FP =  0.435E-06 KT AT (I,J) = ( 42, 19)
MAX CHANGE IN FN =  0.612E-10 KT AT (I,J) = ( 1. 20)
MAX CHANGE IN V =  0.124E-09 XT AT.(I,J) = ( 33. 46)

FINAL NORM =0.494E+06
TIME FOR SOLUTION = 202.0

VBE=0.7000000000000 VOLTS .
JB= 0.3882411E-03 JC= 0.4330513E+01 JE= -0.5892601E-01

JE=  0.58B81581E~01
JC= -0,5843197E-01
JB= 0.3838352E-03

MAX SPLIT BETWEEN QUASI-FERMI LEVELS= 0.26769E+02 (IN UNITS OF KB*T/Q)
MAX SPLIT BETWEEN QUASI-FERMI LEVEL= 0.69466E+00 (IN VOLTS)
AT NODE: 66 42 X= 0.581E-02 Y= 0.597E-03

REMEMBER THAT THESE CURRENTS ARE NORMALIZED TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

RGSUM = 0.616470E-01

RSSUM = (.854753E-34 0.0000

RSSUMB = (.426833E-34 0.0000
RSSUMT = 0.451195E-35 0.0000
RSSUML = -.309642E-44 0.0000
RSSUMR = 0,382800E-34 0.0000
RBSUM = 0.320120E-01 50.6017

RASUM = 0.730597E-02 11.5486

RDSUM = 0.223289E-01 35.2955

JMBSUM = 0.000000E+00 0.0000
JMTSUM = 0.161581E-02 2.5541
JMLSUM = -, 198351E-16 0.0000
JMRSUM = 0.686531E-08 0.0000

JTOT = 0.632628E-01 JREC = 0.632628E-01
**e++ ENTER DUMP2D
1INITIAL NORM =0.880E+16 V = 0.0000 VOLTS
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P-LOCAL =0.281E+21  P-GLOBAL =0.264E+17
N-LOCAL. =0.202E+11 . N-GLOBAL =0.142E+07
V-LOCAL =0.459E+04  V-GLOBAL =0.107E+00

. OITERATION‘= 1
GLOBAL NORM(0) =0.658E+14
P-LOCAL =0.212E+19 P-GLOBAL -=0.198E+15

N-LOCAL =0.143E+15 .N-GLOBAL =0.853E+10
V-LOCAL =0, 145E+07  V-GLOBAL =0.197E+04

MAX CHANGE IN FP = _ 0.123E+01 KT AT (I,J) = ( 42, 1)
MAX CHANGE IN FN = 0,128E+01 KT AT (I,J) = ( 45,
MAX CHANGE IN V =. 0.128E+01 XT AT (I,J) = ( 45, 1)
OITERATION = 2
GLOBAL NORM(0) =0.505E+11 =
P-LOCAL =0.158E+16  P-GLOBAL =0.146E+12
N-LOCAL =0.321E+13  N-GLOBAL =0.529E+10
. V-LOCAL =0.138E+06 V-GLOBAL =0.160E+04
MAX CHANGE IN FP = 0.120E+01 KT AT (I,J) = ( 43, 13)
MAX CHANGE IN FN =. 0,109E+01 KT AT (I,J) = ( 44, 19)
MAX CHANGE IN V = 0.709E+01 KT AT (I,J) = ( 44, 8)
OITERATION = 3
. GLOBAL NORM(0) =0.118E+09 . i
P-LOCAL =0.180E+11 ' P-GLOBAL =0.139E+07
N-LOCAL =0.745E+12  N-GLOBAL =0.354E+09
V-LOCAL =0.178E+04  V-GLOBAL =0.509E-01
MAX CHANGE IN FP = 0.549E+00 KT AT (I,J) = ( 43, 6)
MAX CHANGE IN FN = . 0.416E+00 KT AT (I,J) = (- 44, 19}
MAX CHANGE IN V' = 0.403E+00 KT AT (I,J) = ( 44, 8)
OITERATION =. . 4
GLOBAL NORM(0) =0.113E+07
P-LOCAL =0.181E+10  P-GLOBAL =0.234E+06
N-LOCAL =0.190E+11  N-GLOBAL '=0.316E#+07
V-LOCAL =0.235E+03  V-GLOBAL =0.886E-02
MAX CHANGE IN FP = 0.112E+00 XT AT (I,J) = ( 42, 9)
MAX CHANGE IN FN = . 0.338E-01 K7 AT (I,J) = (. 41, 25)
.MAX CHANGE INV = ~0.782E-02 KT AT (I,J) = ( 44, 19}
_OITERATION = 5 ) :
GLOBAL NORM(0) =0.44BE+06
P-LOCAL =0.783E+09  P-GLOBAL =0.211E+06
N-LOCAL =0.119E+11  N-GLOBAL =0.113E+07
V-LOCAL =0.512E+03 V-GLOBAL =0.166E-01
MAX CHANGE IN FP = 0.654E-02 KT AT (I,J) = { 42, 9)
MAX CHANGE IN FN =  0.542E-03 KT AT (I,J) = { 41, 25)
MAX CHANGE ' IN V =  0.689E-04 XT AT (I,J) = ( 44, 19)
OITERATION == = 6 : :
GLOBAL NORM(0) =0.553E+06 :
P-LOCAL =0,235E+10  P-GLOBAL =0.283E+06
N-LOCAL. =0 148E+11 -~ N-GLOBAL =0.138E+07
V-LOCAL =0.124E+04  V-GLOBAL =0.257E-01
MAX CHANGE IN FP = 0.214E-04 KT AT (I,J) = { 42, 9)
MAX CHANGE IN FN.= 0.877E-07 KT AT (I,J) = ( 44, 18)
MAX CHANGE IN V = = (44, 7)

) 0.876E-07 KT AT (I,J)
FINAL NORM =0.353E+06 :
TIME FOR SOLUTION = 39.8

VBE=0.7067607901622 VOLTS
s#++2+ ENTER DUMP2D : :
JB= 0.5026388E-03 JC= 0.4332565E+01 JE= -0.6109090E-01

JE= 0.6097710E-01
JC= -0.6048026E-01
JB=  0.4968410E-03

MaX SPLIT BETWEEN QbASI-FERMI LEVELS= 0.26982E+02 (IN UﬁITS OF KB*T/Q)
MAX SPLIT BETWEEN QUASI-FERMI LEVEL= 0.70018E+00 .(IN VOLTS)
AT NODE: 66 42 ‘X= 0.581E-02 - 'Y= 0.597E-03

REMEMBER THAT THESE CURRENTS ARE NORMALIZED :TO THE LENGTH OF THE DEVICE IN THE X-DIRECTION

RGSUM = 0.798117E-01
RSSTM = 0.113034E-33  0,0000

RSSUMB .= 0.594143E-34 0.0000
RSSUMT =. G,605883E-35 0.0000
RSSUML = -.309647E-44 0.0000
RSSUMR = 0.475607E-34 0.0000
RBSUM = 0.433963E-01 53.0451

RASUM = 0.906272E-02 11.0778

RDSUM = 0.273527E-01 33.4344

JMBSUM = 0.000000E+00 0.0000
JMTSUM = 0.199840E-02 2.4427
JMLSUM = -.198351E-16 0.0000

JMRSUM = 0.875481E-08 0.0000

JTOT = 0.818101E-01 JREC = 0.818101E
JC= -0.7709414E-09 A/CM BETA(= 0
JC= -0.7812644E-09 A/CM BETAQ= 0.
JC= -0.8888847E-09 A/CM ~ BETAQ= 0
JC= -0.1641018E-08 A/CM BETAQ= 0
JCc= -0.6667816E-08 A/CM BETAO= 5
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JC= -0.4005004E-07 A/CM BETAQ= 9.4
JC= -0.2615534E-06 A/CM BETAO= 20.3
JC= -0.1730870E-05 A/CM . BETAO= 45.3
JC= -0.1146958E-04 A/CM BETAO0= 97.1
JC= -0.7589110E-04 A/CM BETAO= 188.3
JC= -0,4999164E-03 A/CM BETAO= 314.2
JC= -0.3243587E-02 A/CM BETAO= 439.0
JC= -0.1974547E-01 A/CM BETAQ= 517.1
JC= -0.5843197E-01 A/CM BETAO= 152.2
JC= -0.6048026E-01 A/CM BETAO= 121.7
11 v=s 0.000000E+00 X= 0.900000E+01 I= 8
1 ¥=0.0000E+00 P=0,1413E+04 N=0.8400E+15 V=0.3162E+01 VG=0.000468 R=-,2318E+12 UP=0.4546E+03 UN=0.1314E+04
2 Y=0.1000E+01 P=0.1391E+04 N=0.8400E+15 V=0.3164E+01 VG=0.000468 R=-.2318E+12 UP=0.4546E+03 UN=0.1314E+04
3 ¥=0.2000E+01 P=0.1318E+04 N=0.8400E+15 V=0.3170E+01 VG=0.000468 R=-.2319E+12 UP=0.4546E+03 UN=0.1314E+04
4 Y=0.3000E+01 P=0,1172E+04 N=0.8400E+15 V=0.3181E+01 VG=0.000468 R=-.2320E+12 UP=0,4546E+03 UN=0.1314E+04
5 Y=0.4000E+01 P=0.9172E+03 N=0.8400E+15 V=0.3198E+01 VG=0.000468 R=-.2323E+12 UP=0.4546E+03 UN=0.1314E+04
6 Y=0,4094E+01 P=0.8799E+03 N=0.8400E+15 V=0.3201E+01 VG=0.000468 R=-,2324E+12 UP=0,4546E+03 UN=0, 1314E+04
7 ¥=0.4187E+01.P=0.8417E+03 N=0,B8400E+15 Vv=0.3203E+01 VG=0.000468 R=-.2324E+12 UP=0.4546E+03 UN=0.1314E+04
8 ¥=0.4281E+01 P=0.8026E+03 N=0.B400E+15 V=0.3205E+01 VG=0.000468 R=-.2325E+12 UP=0,4546E+03 UN=0.1314E+04
9 Y=0.4375E+01 P=0.7626E+03 N=0.8400E+15 V=0.3208E+01 VG=0.000468 R=-.2325E+12 UP=0.4546E+03 UN=0, 1314E+04
10 ¥=0.4437E+01 P=0.7354E+03 N=0,8400E+15 V=0.3209E+01 VG=0.000468 R=-,2325E+12 UP=0.4546E+03 UN=0.1314E+04
11 ¥=0.4500E+01 P=0.7077E+03 N=0.8400E+15 V=0.3211E+01 VG=0.000468 R=-.2325E+12 UP=0.4546E+03 UN=0.1314E+04
12 Y=0.4542E+01 P=0.6B90E+03 N=0.8401E+15 v=0.3212E+01 VG=0.000468 R=-.2326E+12 UP=0.4546E+03 UN=0.1314E+04
13 ¥=0.4583E+01 P=0.6702E+03 N=0.8401E+15 V=0.3214E+01 VG=0,000468 R=-.2326E+12 UP=0.4546E+03 UN=0.1314E+04
14 Y=0.4625E+01 P=0.6511E+03 N=0.8401£+15 v=0,3215E+01 VG=0.000468 R=-.2326E+12 UP=0.4546E+03. UN=0.1314E+04
15 Y=0.4656E+01 P=0.6367E+03 N=0.8401E+15 Vv=0.3216E+01 VG=0.000468 R=-,2326E+12 UP=0.4546E+03 UN=0.1314E+04
16 ¥=0.4687E+01 P=0.6222E+03 N=0.8402E+15 V=0.3217E+01 VG=0.000468 R=-.2326E+12 UP=0.4546E+03 UN=0.1314E+04
17 ¥=0.4719E+01 P=0.6077E+03 N=0,B8402E+15 V=0.3218E+01 VG=0.000468 R=-.2326E+12 UP=0.4546E+03 UN=0.1314E+04
18 ¥=0.4750E+01 P=0.5930E+03 N=0.8403E+15 V=0.3219E+07 VG=0.000468 R=-,2326E+12 UP=0.4546E+03 UN=0.1314E+04
19 Y=0_5000E+01 P=0.4747E+03 N=(,8415E+15 v=0.3228E+01 VG=0.000468 R=-.2324E+12 UP=0.4546E+03 UN=0.1314E+04
20 Y=0,5500E+01 P=0.2434E+03 N=0.8714E+15 V=0.3251E+01 VG=0.000468 R=-.2247E+12 UP=0.4546E+03 UN=0.1314E+04
21 Y=0.5533E+01 P=0,2234E+03 N=0.8910E+15 V=0.3254E+01 VG=0.000468 R=-.2197E+12 UP=0.4546E+03 UN=0.1314E+04
22 Y=0.5567E+01 P=0.2038E+03 N=0.9161E+15 V=0.3256E+01 VG=0.000468 R=-.2137E+12 UP=0.4546E+03 UN=0,1314E+04
23 Y=0.5600E+01 P=0,1843E+03 N=0.9493E+15 V=0.3259E+017 VG=0.000468 R=-,2063E+12 UP=0.4546E+03 UN=0.1314E+04
24 Y=0.5700E+0% P=0.1278E+03 N=0,1133E+16 V=0.3269E+01 VG=0.000468 R=-,1729E+12 UP=0.4546E+03 UN=0.1314E+04
25 ¥=0.5733E+01 P=0.7078E+03 N=0.1266E+16 V=0.3274E+01 VG=0.000468 R=-,1547E+12 UP=0.4546E+03 UN=0.1314E+04
26 Y=0.5767E+01 P=0.8803E+02 N=0.1471E+16 V=0.3279E+01 VG=0.000468 R=-.1332E+12 UP=0.4546E+03 UN=0.1314E+04
27 ¥=0.5800E+0.1 P=0.6862E+02 N=0.1805E+16 V=0.3286E+01 VG=0.000468 R=-.1085E+12 UP=0.4546E+03 UN=0.1314E+04
28 Y=0.5827E+01 P=0.5334E+02 N=0.2258E+16 V=0.3293E+01 VG=0.000468 R=-.8676E+11 UP=0.4546E+03 UN=0.1314E+04
29 Y=0.5842E+01 P=0.4498E+02 N=0.2647E+16 V=0.3297E+01 VG=0.000468 R=-.7402E+11 UP=0.4546E+03 UN=0,1314E+04
30 Y=0.5857E+01 P=0.3697E+02 N=0.3194E+16 V=0.3303E+01 VG=0,000468 R=-.6133E+11 UP=0.4546E+03 UN=0.1314E+04
31 ¥=0.5875E+01 P=0.2836E+02 N=0.4146E+16 V=0.3310E+01 VG=0.000468 R=-.4724E+11 UP=0.4546E+03 UN=0.1314E+04
32 ¥=0.3887E+01 P=0.2263E+02 N=0.5203E+16 V=0.3316E+01 V6=0.000468 R=-.3765E+11 UP=0.4546E+03 UN=0.1314E+04
33 Y¥=0.5900E+01 P=0.1736E+02 N=0.6819E+16 V=0.3323E+01 VG=0.000468 R=-.2873E+11 UP=0.4546E+03 UN=0.1314E+04
34 Y=0.5910E+01 P=0.1352E+02 N=0.8831E+16 V=0.3330E+01 VG=0.000468 R=-.2218E+11 UP=0.4546E+03 UN=0.1314E+04
35 ¥=0.5920E+01 P=0.1007E+02 N=0.1202E+17 v=0.3338E+01 VG=0.000468 R=-.1630E+11 UP=0.4546E+03 UN=0.1314E+04
36 ¥=0.5930E+01 P=0.7057E+01 N=0.1751E+17 V=0,3348E+01 VG=0.000468 R=-.1119E+11 UP=0,4546E+03 UN=0.1314E+04
37 Y=0.5940E+01 P=0.4529E+01 N=0.2823E+17 V=0.3360E+01 VG=0.000468 R=-.6940E+10. UP=0.4546E+03 UN=0.1314E+04
38 Y=0.5951E+01 P=0.2370E+01 N=0,5771E+17 v=0.3379E+01 VG=0.000468 R=-.3395E+10 UP=0.4546E+03 UN=0.1314E+04
39 Y=0.5955E+01 P=0.1768E+01 N=0,8024E+17 V=0.3387E+01 VG=0.000468 R=-.2442E+10 UP=0.4546E+03 UN=0.1314E+04
40 Y=0.5958E+01 P=0.1318E+01 N=0.1244E+18 Vv=0,3398E+01 VG=0.002847 R=-.1309E+11 UP=0.3722E+03 UN=0.9356E+03
41 ¥=0.5962E+01 P=0.1225E+01 N=0.2615E+18 V=0.3409E+01 VG=0.018017 R=-.4586E+11 UP=0.2548E+03 UN=0.5392E+03
42 ¥=0.5967E+01 P=0.1104E+01 N=0.7868E+18 V=0,3428E+01 VG=0.038431 R=-,1090E+12 UP=0.1574E+03 UN=0.2936E+03
43 Y=0.5973E+01 P=0.1117E+01 N=0,224BE+19 V=0.3446E+01 VG=0.057093 R=-,2238E+12 UP=0.1024E+03 UN=0.1781E+03
44 Y=0.5978E+01 P=0.1279E+01 N=0.5578E+19 Vv=0.3461E+01 VG=0.073115 R=-,4100E+12 UP=0.7758E+02 UN=0.1305E+03
45 Y=0.5984E+01 P=0.1515E+01 N=0.1207E+20 V=0.3474E+01 VG=0.086812 R=-.6911E+12 UP=0.6646E+02 UN=0.1099E+03
46 ¥=0.5989E+01 P=0.1720E+01 N=0.2343E+20 V=0.3486E+01 VG=0.098758 R=-.1101E+13 UP=0.6110E+02 UN=0, 1002E+03
47 ¥=0,5995E+01 P=0.1947E+01 N=0,2931E+20 V=0.3489E+01 VG=0.102672 R=-,1275E+13 UP=0,5991E+02 UN=0.9806E+02
48 Y=0.6000E+01 P=0.2009E+01 N=0.3272E+20 V=0.3491E+01 VG=0.104662 R=-_1379E+13 UP=0.5938E+02 UN=0.9711E+02
12V= 0.000000E+00 X= - 0.427333E+02 I= 44
1 ¥=0.0000E+00 P=0.4057E+09 N=0.8403E+15 V=0.7920E+00 VG=0.000468 R=0.4535E+15 UP=0.4546E+03 UN=0.1314E+04
2 Y=0.1000E+01 P=0.4152E+09 N=0,8403E+15 V=0.7915E+00 VG=0.000468 R=0.4641E+15 UP=0.4546E+03 UN=0.1314E+04
3 ¥=0.2000E+01 P=0,4450E+09 N=0.8403E+15 V=0.7900E+00 VG=0.000468 R=0.4973E+15 UP=0.4546E+03 UN=0.1314E+04
4 ¥=0.3000E+01 P=0.4993E+09 N=0.8403E+15 V=0.7876E+00 VG=0.000468 R=0.5581E+15 UP=0,4546E+03 UN=0. 1314E+04
5 ¥=0.4000E+01 P=0.5869E+09 N=0,8401E+15 V=0.7843E+00 VG=0.000468 R=0.6561E+15 UP=0.4546E+03 UN=0.1314E+04
6 Y=0.4094E+01 P=0.5979E+09 N=0.8394E+15 V=0.7839E+00 VG=0.000468 R=0.6684E+15 UP=0.4546E+03 UN=0.1314E+04
7 ¥=0.4187E+01 P=0.6097E+09 N=0,8383E+15 V=0.7835E+00 VG=0.000468 R=0.6815E+15 UP=0.4546E+03 UN=0.1314E+04
8 Y=0.4281E+01 P=0.6226E+09 N=0.8363E+15 V=0.7831E+00 VG=0.000468 R=0.6960E+15 UP=0,4546E+03 UN=0.1314E+04
9 Y=0.4375E+01 P=0.6374E+09 N=0.8325E+15 V=0,7826E+00 VG=0.000468 R=0.7125E+15 UP=0.4546E+03 UN=0.1314E+04
10 ¥=0.4437E+01 P=0.6491E+09 N=0.8281E+15 V=0,7822E+00 VG=0.000468 R=0.7256E+15 UP=0.4546E+03 UN=0.1314E+04
11 ¥=0.4500E+01 P=0.6630E+09 N=0.8215E+15 v=0.7818E+00 VG=0.000468 R=0.7411E+15 UP=0.4546E+03 UN=0.1314E+04
12 Y=0.4542E+01 P=0.6741E+09 N=0.8151E+15 V=0.7814E+00 VG=0.000468 R=0.7536E+15 UP=0.4546E+03 UN=0.1314E+04
13 ¥=0.4583E+01 P=0.6872E+09 N=0.8067E+15 Vv=0.7810E+00 VG=0.000468 R=0.7683E+15 UP=0.4546E+03 UN=0.1314E+04
14 ¥=0.4625E+01 P=0.7031E+09 N=0.7957E+15 V=0.7804E+00 VG=0.000468 R=0.7860E+15 UP=0.4546E+03 UN=0,1314E+04
15 ¥=0.4656E+01 P=0.7174E+09 N=0.7851E+15 V=0.7800E+00 VG=0.000468 R=0.8020E+15 UP=0,4546E+03 UN=0.1314E+04
16 ¥=0.4687E+01 .P=0.7343E+0$ N=0.7723E+15 Vv=0.7794E+00 VG=0.000468 R=0.8209E+15 UP=0.4546E+03 UN=0, 1314E+04
17 ¥=0.4719E+01 P=0.7546E+09 N=0.7568E+15 V=0.7787E+00 VG=0.000468 R=0.8436E+15 UP=0.4546E+03 UN=0.1314E+04
18 Y=0.4750E+01 P=0.7793E+09 N=0.7380E+15 V=0.7779E+00 VG=0.000468 R=0.8712E+15 UP=0.4546E+03 UN=0.1314E+04
19 ¥=0,5000E+01 P=0.1245E+10 N=0.4919E+15 V=0.7661E+00 VG=0.000468 R=0.1392E+16 UP=0.4546E+03 UN=0.1314E+04
20 Y=0,5500E+01 P=0.1478E+12 N=0.1013E+14 V=0.6423E+00 VG=0.000468 R=0.1625E+18 UP=0.4546E+03 UN=0.1314E+04
21 Y=0,5533E+01 P=0.3140E+12 N=0.5067E+13 V=0.6227E+00 VG=0.000468 R=0.3290E+18 UP=0,4546E+03 UN=0.1314E+04
22 Y=0.5567E+01 P=0.7046E+12 N=0.2453E+13 Vv=0.6017E+00 VG=0.000468 R=0.6070E+18 UP=0.4546E+03 UN=0.1314E+04
23 Y=0.5600E+07 P=0.1671E+13 N=0,1157E+13 Vv=0.5793E+00 .VG=0.000468 R=0,7573E+18 UP=0.4546E+03 UN=0.1314E+04
24 ¥=0.57Q0E+071 P=0.3098E+14 N=0,1049E+12 V=0.5036E+00 VG=0.000468 R=0.1168E+18 UP=0.4546E+03 UN=0.1314E+04
25 Y=0.5733E+01 P=0.9194E+14 N=0.433B8E+11 v=0,4753E+00 VG=0.000468 R=0.4848E+17 UP=0.4546E+03 UN=0,k 1314E+04
26 Y=0.5767E+01 P=0.2900E+15 N=0.1700E+11 V=0,4455E+00 VG=0.000468 R=0.1901E+17 UP=0.4546E+03 UN=0.1314E+04
27 ¥=0.5800E+01 P=0,9854E+15 N=0,6137E+10 V=0.4138E+00 VG=0.000468 R=0.6863E+16 UP=0.4546E+03 UN=0.1314E+04
28 Y=0.5827E+01 P=0.2897E+16 N=0.2430E+10 V=0.3858E+00 VG=0.000468 R=0.2717E+16 UP=0,4546E+03 UN=0.1314E+04
29 Y=0.5842E+01 P=0.5721E+16 N=0,1337E+10 V=0.3681E+00 VG=0.000468 R=0.1496E+16 UP=0.4546E+03 UN=0.1314E+04
30 Y=0.5857E+01 P=0.1236E+17 N=0,6743E+09 Vv=0.3481E+00 VG=0.000468 R=0.7541E+15 UP=0.4546E+03 UN=0.1314E+04
31 ¥=0.5875E+01 P=0,3799E+17 N=0.2581E+09 V=0.3194E+00 VvG=0.001239 R=0.8922E+15 UP=0.4235E+03 UN=0.1158E+04
32 ¥=0.5887E+01 P=0.1325E+18 N=0.1398E+09 V=0,2925E+00 VG=0.012237 R=0.3373E+16 UP=0.2891E+03 UN=0.6417E+03
33 Y=0.5900E+01 P=0.3830E+18 N=0,1390E+09 V=0.2727E+00 VG=0.027868 R=0.8632E+16 UP=0.2038E+03 UN=0.4033E+03
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. 1796E+09

.5910E+01 P=0.5633E+18 N=0 v=0,2654E+00 VG=0.033278 R=0.1520E+17 UP=0.1788E+03 UN=0.3427E+03
.5920E+01 P=0.6568E+18. N=0.2409E+09 V=0.2625E+00 VG=0.035449 R=0.2307E+17 UP=0.1695E+03 UN=0.3211E+03
.5930E+01 P=0 .6865E+18 N=0,3154E+09 Vv=0,2618E+00 VG=0.036235 R=0.3159E+17 UP=0.1663E+03 UN=0.3137E+03
,5940E+01 P=0.6345E+18 N=0,4089E+09 V=0.2634E+00 VG=0.035371 R=0.3898E+17 UP=0.1699E+03 UN=0.3218E+03
.5951E+01 P=0.4478E+18 N=0,6108E+09 V=0.2711E+00 VG=0.032649 R=0.4988E+17 UP=0.1816E+03 UN=0.3492E+03
,5955E+D1 P=0,2752E+18 N=0, 6986E+09 v=0.2787E+00 VG=0.022668 R=0.3209E+17 UP=0.2302E+03 UN=0.4714E+03
.5958E+01 P=0.1358E+18 N=0.6757E+09 V=0,2872E+00 VG=0.003009 R=0.6002E+16 UP=0.3709E+03 UN=0.9304E+03
.5962E+01 P=0.1035E+18 N=0.8817E+09 Vv=0.2941E+00 VG=0.002581 R=0.6877E+16 UP=0.3797E+03 UN=0.9659E+03
.5967E+01 P=0,7525E+17 N=0.1205E+10 v=0,3021E+00 VG=0.002110 R=0.7774E+16 UP=0.3916E+03 UN=0.1016E+04
.5973E+01 P=0,5873E+17 N=0.1536E+10 V=0.3084E+00 VG=0.001775 R=0.8256E+16 UP=0.4021E+03 UN=0.1061E+04 -
.5978E+01 P=0.4854E+17 N=0.1851E+10 V=0,3132E+00 vG=0.001532 R=0.8385E+16 UP=0.4110E+03 UN=0.1100E+04
,5984E+01 P=0.4193E+17 N=0.2134E+10 V=0.3169E+00 VG=0.001346 R=0.8224E+16 UP=0.4187E+03 UN=0.1136E+04
.5989E+01- P=0,3774E+17 N=0.2363E+10 V=0,3195E+00 VG=0.001200 R=0.7823E+16 UP=0.4253E+03 UN=0.1167E+04
.5995E+01 P=0,3537E+17 N=0.2514E+10 V=0.3212E+00 VG=0.001084 R=0.7228E+16 UP=0.4309E+03 UN=0.1194E+04
L6000E+01. P=0.3454E+17 N=0,2565E+10 V=0.3217E+00 VG=0.000988 R=0.6482E+16 UP=0.4356E+03 UN=0.1217E+04
0.000000E+00 X= 0.620000E+02 I= 69 : : :
.0000E+00 P=0..5317E+16 N=0.6157E+16 V=0.3652E+00 VG=0.000468. R=0.3190E+22 UP=0.4460E+03 UN=0.1244E+04
.1000E+01 P=0.5363E+16 N=0.6203E+16 V=0,3650E+00 VG=0.000468 R=0.3217E+22 UP=0.4460E+03: UN=0.1244E+04
/2000E+01 P=0.5503E+16 N=0,6343E+16 V=0.3643E+00 VG=0.000468 R=0.3295E+22 UP=0.4458E+03 UN=0.1242E+04. -
.3000E+01 P=0.5736E+16 N=0.6576E+16 V=0.3632E+00 VG=0.000468 R=0.3426E+22 UP=0.4455E+03 UN=0.1240E+04
L4000E+01 P=0.6061E+16 N=0.6901E+16 V=0.3618E+00 VG=0.000468 R=0,3609E+22 UP=0.4450E+03 UN=0.1237E+04
L4094E+01 P=0.6096E+16 N=0.6936E+16 V=0.3616E+00 VG=0.000468 R=0.3629E+22 UP=0.4450E+03 UN=0.1236E+04 -
L4187E+01 P=0,6132E+16 N=0.6972E+16 V=0.3615E+00 VG=0.000468 R=0.3649E+22 UP=0.4449E+03 UN=0.1236E+04
L4281E+07 P=0:6169E+16 N=0:7009E+16: v=0.3613E+00 VG=0.000468 R=0.3669E+22 UP=0.4449E+03 UN=0.1236E+04
.4375E+01 P=0.6206E+16 N=0.7047E+16 V=0,3612E+00 VG=0.000468 R=0,3690E+22 UP=0.4448E+03 UN=0.1235E+04 ~
J4437E+01 P=0.6232E+16 N=0,7072E+16 V=0.3611E+00 VG=0.000468 R=0.3705E+22 UP=0.4448E+03 UN=0.1235E+04
.4500E+01 P=0.6258E+16 N=0.7098E+16 V=0.3610E+00 VG=0.000468 R=0.3719E+22 UP=0.4448E+03 UN=0,1235E+04
L4542E+01 P=0.6275E+16 N=0.7115E+16 V=0.3609E+00 VG=0.000468 R=0.3729E+22 UP=0.4447E+03 UN=0.1235E+04
_4583E+01 P=0.6292E+16 -N=0.7133E+16 V=0.3608E+00 VG=0.000468 R=0.3739E+22 UP=0.4447E+03 UN=0.1234E+04
L 4625E+01 P=0.6310E+16 N=0.7150E+16 V=0,3607E+00 VG=0.000468 R=0.3749E+22 UP=0.4447E+03 UN=0.1234E+04 -
L4656E+01 P=0,6323E+16 N=0.7164E+16 V=0.3607E+00 VG=0.000468 R=0.3756E+22 UP=0.4447E+03 UN=0.1234E+04
.4687E+01 P=0.6337E+16 N=0.7177E+16 V=0.3606E+00 VG=0.000468 R=0.3764E+22 UP=0.4447E+03 UN=0.1234E+04
,4719E+01 P=0.6350E+16 N=0,7191E+16 V=0.3606E+00 VG=0.000468 R=0,3771E+22 UP=0,4446E+03 UN=0.1234E+04
L 4750E+01 P=0.6364E+16 N=0.7204E+16 V=0.3605E+00 VG=0.000468 R=0.3779E+22 UP0.4446E+03 UN=0.1234E+04
.5000E+01 P=0.6476E+16 N=0.7316E+16 V=0.3601E+00 VG=0.000468 R=0.3842E+22 UP=0.4445E+03 UN=0.1232E+04
_5500E+01 P=0.6715E+16 N=0.7555E+16 V=0.3591E+00 VG=0.000468 R=0.3976E+22 UP=0.4442E+03 UN=0.1230E+04
.5533E+01 P=0.6733E+16 N=0.7571E+16 V=0.3590E+00 VG=0.000468 R=0.3985E+22 UP=0.4441E+03 UN=0.1230E+04
.5567E+01 P=0,6751E+ 16 N=0.7585E+16 V=0.3590E+00 VG=0.000468 R=0.3995E+22 UP=0.4441E+03 UN=0.1230E+04
.5600E+01 P=0.6773E+16 N=0.7597E+16 V=0, 3589E+00 VG=0.000468 R=0.4004E+22 UP=0.4441E+03 UN=0,1230E+04
.S700E+01 P=0.6880E+16 N=0 . 7586E+16 V=0,3585E+00 VG=0.000468 R=0.4035E+22 UP=0.4440E+03 UN=0.1229E+04
.5733E+01 P=0.7038E+16 N=C.7452E+16 V=0.3579E+00 VG=0.000468 R=0.4048E+22 UP=0.4440E+03 UN=0.1229E+04
.5767E+01 P=0.7405E+16 N=0.7118E+16-V=0.3566E+00 VG=0.000468 R=0.4059E+22 UP=0.4440E+03 UN=0.1229E+04
.SB00E+01 P=0.8389E+16 N=0.6318E+16 V=0.3533E+00 VG=0.000468 R=0.4030E+22 UP=0.4440E+03 UN=0.1228E+04
_5827E+01 P=0.1068E+17 N=0.4990E+16 V=0,3471E+00 VG=0,000468 R=0.3803E+22 UP=0.4439E+03 UN=0.1228E+04
.5842E+01 P=0.1386E+17 N=0.3861E+16 V=0,3403E+00 VG=0.000468 R=0.3377E+22 UP=0.4439E+03 UN=0.1228E+04
.5857E+01 P=0.2087E+17 N=0:2577E+16 V=0,3297E+00 V6=0.000468 R=0.2566E+22 UP=0.4439E+03 UN=0. 1228E+04
_S5875E+01 P=0.4684E+17 ‘N=0.1197E+16 V=0.3091E+00 VG=0.001239 R=0.4035E+22 UP=0.4139E+03 UN=0.1090E+04
.5887E+01 P=0.1421E+18 N=0.6173E+15 V=0.2858E+00 VG=0.012237 R=0.1483E+23 UP=0.2836E+03 UN=0.6154E+03
.5900E+01 P=0,3884E+18 N=0.4406E+15 V=0.2675E+00 VG=0.027868 R=0.2734E+23 UP=0,2001E+03 UN=0.3892E+03
.5910E+01 P=0.5646E+18 N=0.4085E+15 V=0.2605E+00 VG=0.033278 R=0.3455E+23 UP=0.1756E+03 UN=0.3310E+03
.5920E+01 P=0.6540E+18 N=0.4248E+15 V=0.2578E+00 VG=0,035449 R=0.4066E+23 UP=0.1664E+03 UN=0.3099E+03
.5930E+01 P=0.6662E+18 N=0,4749E+15 V=0.2577E+00 VG=0.036235 R=0.4752E+23 UP=0.1631E+03 UN=0.3024E+03
.5940E+01 P=0,5308E+18 N=0.6260E+15 V=0.2632E+00 VG=0.035371 R=0.5961E+23 UPF0.1664E+03 UN=0,3097E+03
.5951E+01 P=0,1561E+18 N=0.2003E+16 V=0.2936E+00 VG=0.032649 R=0.1615E+24 UP=0.1778E+03 UN=0.3353E+03
/5955E+01 ,P=0.4493E+17 N=0.4757E+16 V=0.3209E+00 VG=0.022668 R=0.1976E+24 0.2250E+03 UN=0.4502E+03
.5958E+0.1 P=0,8233E+16 N=0.1113E+17 V=0.3539E+00.VG=0.000673 R=0.7172E+22 .4381E+03 UN=0.1193E+04
.5962E+01 P=0,3002E+16 N=0.5219E+17 V=0.3871E+00 VG=0.014585 ‘R=0.7989E+23 0.2679E+03 UN=0.5669E+03
.5967E+01 .P=0,8527E+15 N=0.4457E+18 V=0.4312E+00 VG=0.037579 - R=0.9193E+23 0.1575E+03 UN=0.2898E+03
.5973E+01 P=0,3957E+15 N=0.2018E+19 V=0.4608E+00 VG=0.056857 R=0.1266E+24 0.1010E+03 UN=0.1735E+03
.5978E+01 P=0.2703E+15 N=0.5508E+19 V=0.4787E+00 VG=0.073038 R=0.2142E+24 0.7625E+02 UN=0.1267E+03
S9B4E+01 P=0.2096E+15 N=0,1205E+20 V=0.4922E+00 VG=0.086784 R=0.3588E+24 UP=0.6516E+02 UN=0.1064E+03
;5989E+01 P=0.1707E+15 N=0.2342E+20 V=0.5034E+00 VG=0.098746 R=0.5719E+24.UP=0.5975E+02 UN=0,9660E+02
.599SE+01 P=0.1585E+15 N=0,2030E+20 V=0.5073E+00 VG=0.102664 R=0.6620E+24 UP=0.5852E+02 UN=0.9437E+02
L 6000E+01 P=0,1529E+15 N=0.3279E+20 V=0.5092E+00 VG=0,104656 R=0.7143E+24 UP=0.5797E+02 UN=0.9337E+02
0.000000E+00 Y= 0.000000E+00 J= 1 . : . - L
L0000E+00 P=0.4918E+03 N=0.8400E+15 V=0.3447E+01 VG=0.000468 R=-,2328E+12 UP=0.4546E+03 UN=0.1314E+04
.9750E+00 P=0.5141E+03 :N=0.8400E+15 .V=0,3438E+01 VG=0.000468 R=~.2328E+12 UP=0.4546E+03. UN=0..1314E+04
J1950E+01 P=0.5679E+03 .N=0..8400E+15 V=0.3416E+01 VG=0.000468 R=-.2327E+12 UP=0,4546E+03 UN=0.1314E+04
.2925E+01 P=0.6506E+03 N=0.8400E+15 V=0,3385E+01 VG*0.000468 R=-.2326E+12 UP=0.4546E+03 UN=0.1314E+04
.3900E+01 P=0.7778E+03 N=0.8400E+15 V=0.3351E+01 VG=0.000468 R=~.2325E+12 UP=0.4546E+03 UN=0.1314E+04
;4100E+01 P=0.8141E+03 N=0.8400E+15 Vv=0.3344E+01 VG=0.000468 .2324E+12 UP=0.4546E+03 UN=0.1314E+04
.6550E+01 P=0.1171E+04 N=0.8400E+15 V=0,3257E+01 VG=0.000468 .2320E+12 UP=0,4546E+03 UN=0.1314E+04
.9000E+01 P=0.1413E+04 N=0.8400E+15 V=0.3162E+01 VG=0.000468 R=-,2318E+12 UP=0.4546E+03 UN=0.1314E+04
L9024E+01 P=0.1418E+04 N=0.8400E+15 V=0.3161E+01 VG=0.000468 -.2318E+12 UP=0.4546E+03 UN=0.1314E+04
.9035E+01 P=0.1420E+04 N=0.8400E+15 V=0.3160E+01 VG=0.,000468 R=-,2318E+12 UP=0,4546E+03 UN=0.1314E+04 .
J9046E+01 P=0,(1422E+04 N=0.8400E+15 V=0.3160E+01 VG=0,000468 R=-,2318E+12 UP=0.4546E+03 UN=0.1314E+04
.9048E+01 P=0.7423E+04 N=0.8400E+15 V=0,3160E+01 VG=0.000468 R=-.2318E+12 UP=0.4546E+03 UN=0.1314E+04
L9050E+01 P=0.1423E+04 N=0.8400E+15 V=0.3160E+01 VG=0.000468 .2318E+12 UP=0.4546E+03 UN=0,1314E+04
.9070E+01 P=0.1427E+04 N=0,8400E+15 Vv=0.3159E+01 VG=0.000468 .2318E+12 UP=0.4546E+03 UN=0.1314E+04
.9092E+01 P=0.1432E+04 N=0.8400E+15 V=0.3158E+01 VG=0.000468 .2317E+12 UP=0.4546E+03 UN=0.1314E+04
J9208E+01 P=0.1457E+04 N=0.8400E+15 V=0.3153E+01 VG=0.000468 .2317E+12 UP=0.4546E+03 UN=0.1314E+04
L1260E+02 P=0.1657E+04 N=0.8400E+15 V=0.2979E+01 VG=0,000468 *.2315E+12 UP=0.4546E+03 UN=0.1314E+04
.1600E+02 P=0,1759E+04 N=0.8400E+15 V=0.2781E+01 VG=0.000468 .2314E+12 UP=0.4546E+03 UN=0.1314E+04
.1617E+02 P=0.1767E+04 N=0.8400E+15 V=0.2770E+01 VG=0.000468 .2314E+12 UP=0.4546E+03" UN=0. 1314E+04
. 1625E+02 P=0,1770E+04 N=0.B8400E+15 Vv=0.2765E+01 VG=0.000468 .2374E+12 UP=0.4546E+03 UN=0.1314E+04
.1632E+02 P=0.1773E+04 N=0.8400E+15 V=0.2761E+01 VG=0.000468 .2314E+12- UP=0.4546E+03 UN=0,1314E+04
.1640E+02 P=0.1776E+04 N=0.8400E+15 V=0,2756E+01 VG=0.000468 .2314E+12 UP=0.4546E+03 UN=0.1314E+04
.1647E+02 P=0.1779E+04 N=0,8400E+15 V=0.2751E+01 VG=0.000468 .2314E+12 UP=0.4546E+03 UN=0.1314E+04
. 1650E+02 P=0,1780E+04 N=0.8400E+15 V=0.2749E+01 VG=0.000468 .2314E+12 UP=0.4546E+03 UN=0.1314E+04
.1654E+02 P=0.1782E+04 N=0.8400E+15 V=0.2746E+01 VG=0.000468 .2314E+12 UP=0.4546E+03 UN=0.1314E+04
.1658E+02 P=0.1784E+04 N=0.8400E+15 V=0.2744E+01 VG=0.000468 .2314E+12 UP=0.4546E+03 UN=0,1314E+04
.M662E+02 P=0,1785E+04 N=0.8400E+15 V=0.2741E+01 VG=0.000468 .2314E+12 UP=0.4546E+03 UN=0.1314E+04
.1665E+02 P=0 N=0.8400E+15 V=0,2739E+01 VG=0.000468 .2314E+12 UP=0.4546E+03 UN=0

.1787E+04 L 1314E+04
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1'{{0&}-}1'# DAPZD - VERSION 4 EFREEERER SR
RUN: 2223 09/22/87 04.23.15

DEVICE DIMENSIONS:
X DIRECTION 0.6200E+02 MICRONS, 69 MESH LINES
Y DIRECTION 0.6000E+01 MICRONS, 48 MESH LINES
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000000000000000000000000000000000000000000000000000000000000000000000

#*%+* ENTER DUMP2D

#eor . N
1 CY205 PERMANENT FILE SPACE USAGE REPORT FOR 252430 (UTX)
0 SYSTEM PACKS - - 1500 BLOCKS ALLOCATED, 1512 BLOCKS USED.
0 LAST ACCESSED
FILE NAME POOL NAME. ORG OWNER FILE SIZE MO/DD/YY HH:MM:SS
SUMM2D 252430 32 9/22/87 6:27:25
RUNNO © 252430 40 9/22/87 4:23:15
DAP77 252430 544 9/22/87 -4:23:11
EQDAP77 252430 256 9/22/87 4:21:45
JLGLIB . 252430 288 9/21/87 17:47:29
PLTLIB 252430 64 6/03/87 9:35:40

* PLTNEW X 252430 288 . 6/03/87 9:33:26
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