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FOREWORD

This digital simulation study, Contract NAS2-7395, was performed under

the auspices of the NASA Ames Research Center. It has determined the

performance characteristics of an outer planet's atmospheric probe communica-

tions link including the transmitter modulator, the RF channel, and the

receiver/bit synchronizer. The study emphasized the acquisition properties

and bit error performance of the system under conditions of signal attenuation,

Doppler, Doppler rate, and turbulence effects which were modeled during a

previous study for a Saturn/Uranus atmospheric probe system definition,

Contract NAS2-7328. The simulated flight equipment design was formulated by

the TRW Systems Group under subcontract to McDonnell Douglas Astronautics -

East.

The author expresses his appreciation for the assistance provided by

Dr. Marvin Stone and Mr. Marshall Huang of TRW Systems Group, Redondo Beach,

who provided input data and consultation services during the course of this

study.
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SIMULATION STUDY OF COMMUNICATION LINK

FOR PIONEER SATURN/URANUS ATMOSPHERIC ENTRY PROBE

SUMMARY

A digital simulation is presented for a candidate modulator-demodulator

(modem) in a modeled atmospheric scintillation environment with Doppler,

Doppler rate, and signal attenuation typical of the radio link conditions for

an outer planets atmospheric entry probe. The results indicate that the

signal acquisition characteristics and the channel error rate are acceptable

for the system requirements of the radio link. The simulation also outputs

data for calculating other error statistics and a quantized symbol stream

from which error correction decoding can be analyzed. The results from these

data have not yet been evaluated.

The receiver and bit synchronizer are modeled in the simulation at the

level of hardware component parameters rather than at the level of loop

equation parameters, and the report defines the resultant hardware parameters.

Likewise, the scintillation is modeled as a low-pass Gaussian process with the

parameters defined in the report.

The receiver performance is plotted for nominal hardware parameters and

a range of signal-to-noise ratios both with and without scintillation. The

performance is also shown for critical receiver parameter variations.



INTRODUCTION

The objective of this simulation is to determine the performance and to

refine design parameters for a receiver which serves as one terminal in an

outer planet relay link. The transmitting terminal is a probe entering the

planetary atmosphere, and the receiving terminal is in a spacecraft in

hyperbolic trajectory about the planet. As with most planetary space systems,

the link is power starved, inferring minimal data rates and the use of error

correction coding. The link is unique in two respects: First, because of the

low data rate, the initial frequency uncertainty due to Doppler and oscillator

uncertainty is about 400 times the data bandwidth. Second, atmosphere

turbulence may cause significant scintillation on the received signal.

The initial system design (Ref. 1), Saturn/Uranus Atmospheric Entry

Probe, conceived a noncoherent link to combat the scintillation at a data

rate of 44 bits per second, which was rate 1/2 coded to 88 symbols per second.

Preliminary specifications for the transmit and receive terminals were

prepared in conjunction with this study (Refs. 2 and 3). In response to

these requirements, a preliminary hardware design was defined in Reference 4.

Due to the nonanalytic nature of the effect of scintillation on the receiver

performance, a simulation was deemed necessary to verify the suitability of

the design. A simulation program was written to allow a quantized data

stream to be generated on magnetic tape for subsequent decoding and analysis,

as well as to investigate receiver acquisition and channel error rate

performance, but only the latter two programs are described here.
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CONFIGURATION

The configuration details described below are the results of the TRW

Systems Group design from Reference 4, and as amended in subsequent meetings.

The configuration consists of three pieces of equipment: the modulator,

the receiver, and the bit synchronizer.

The modulator, shown in Figure 1, is a continuous phase frequency-shift-

keyed modulator. This represents a change from the modulator of the initial

study which was a discontinuous phase frequency-shift-keyed modulator, as pre-

liminary studies indicated a severe degradation in performance of a discontin-

uous phase modulator when operating in conjunction with the candidate receiver.

The data symbols drive a 20 MHz VCXO which is upconverted by mixing with a

fixed local oscillator to the output frequency. The oscillator will typically

switch in 20 microseconds; hence, at an 88 symbol per second rate, the modu-

lation may be considered as true continuous phase frequency shift keying.

Two other continuous phase modulators were also considered, but discarded

because of hardware complexity: a three step up-converter and an indirect FM

modulator. The modulator candidates are discussed in Appendix X.

The receiver is shown in Figure 2. The receiver signal is first

converted to an intermediate frequency and the narrow band filtered and

output to two loops: an automatic gain control (AGC) loop, and an automatic

frequency control (AFC) loop. The input to the AGC loop drives the coherent

amplitude detector via an amplifier which is a soft limiter, i.e., it only

limits when the signal is very large (typically 13 dB above nominal). This

is to protect the coherent amplitude detector during acquisition, when the gain

is wide open, at high signal levels. The AGC loop is completed by low-pass

filtering and signal conditioning to the variable gain IF amplifiers.

In the AFC loop, the amplifier before the phase detector originally was

a hard limiter, i.e., its output was always +A. However, early in this study

it was felt that the AGC should adequately maintain the signal level and a

soft limiter should be used in its place, performing a function similar to

that of the coherent amplitude detector amplifier. The AFC loop which tracks

the incoming frequency is completed by the loop filter and voltage controlled
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oscillator.

If the AGC signal is below threshold, a sweep is activated to acquire

the signal. The input to the sweep from the AFC loop is a polarity sense;

that is, it reverses the sign of the sweep voltage if the sensed sweep voltage

exceeds the design level. The design used in the simulation is different

from what is now proposed in the actual hardware. As used, if the voltage

to the detector drops below threshold, sweep is immediately initiated.
Because of the nature of the scintillation, it was decided during the study to
incorporate a resweep initiation delay into the hardware. Thus, if the
scintillation caused only a short drop out, the receiver would not start a

long (in terms of symbols) search operation. The minimum value for the delay

is determined by the fading time constants. Since the amplitude scintillation

has a low-pass characteristic with a 3 dB cutoff at 2 Hz (or 4n radians/sec-

ond), the delay should be greater than 80 msec. The maximum value of the

delay is constrained by the Doppler rate and the actual loop parameters,

e.g., the amount of drift the VCO will undergo during the signal absence

condition. The Doppler rate is 13.3 Hz/sec. Assuming a nominal VCO scale

factor of 4 KHz/V, phase detector offsets of 1.2 mv, and a loop filter time

constant T1 of 0.45, the phase detector offset voltage will charge up the

loop filter capacitor at the rate of AV/T l = 2.7 mv/sec. This means the VCO

will then drift at approximately 10.7 Hz/sec so the total loop drift,
including Doppler rates, is of the order of 24 Hz/sec. Since the receiver has
a lock-in range of 38 Hz (AfL = 2fn), the delay should be less than 1.6 sec.

Given these two extrema, a time constant of 0.5 sec is recommended to delay

the start of sweep after the lock indicator indicates loss of lock. This

value could be varied if tests indicate a better value.

Mixer offsets were not simulated since the mixer output drift was only

+0.15% over the anticipated voltage range.

A square foot function was considered proper and implementable for the AGC
signal conditioner, since the proposed device was linear over a 50 dB range,

and the receiver requirements only covered 20 dB, i.e., nonlinearities in the

implementation device need not be simulated.
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Figure 3 shows the bit synchronizer. This is a conventional early-late

gate synchronizer with the addition of a baseline correction circuit to

"correct" the effective drift of large numbers of identical bits. As in

the case of the receiver proper, drift of the multipliers was determined

to have only a 4% timing error, and was judged to be small enough to be

idealized as zero for the simulation. A 1-Hz loop noise bandwidth was chosen

to maximize the signal-to-noise ratio in the loop while maintaining reasonable

acquisition times.
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SOFTWARE

In order to simulate the hardware as closely as possible, the approach

taken is to simulate the lowest feasible component. For example, each

multiplier and filter in a loop are individually simulated, rather than an

expression describing the operation of the loop.

A powerful simulation tool is the concept of complex amplitude notation.

In this concept, used in the simulation, and described more fully in Appendix

I, the "carrier" is normalized out of the simulation. Generically the signal

is of the form
x(t) = A cos (wot + e),

wherein A is the amplitude, w0 the carrier and a the phase. By suitable

normalization, the signal is thus represented in complex notatlon.as

x(t) = A exp (je).

As an example, a frequency-shift-keyed signal (used herein) has two tones,

x1(t) = A exp (j7Aft)

and

x2(t) = A exp (-j7Aft)

where Af is the frequency separation between tones.

Amplitude and phase noise are simply introduced as

x(t) = A(l + NA) exp [j (e + N )].

One of the principal reasons for this simulation was the determination

of the effects, on the modem, of atmospheric scintillation. Atmospheric

scintillation arises from localized variations in the refractive index of

the atmosphere, chiefly occurring due to temperature variations. Given that

a "blob" of atmosphere occurs, it successively breaks into smaller and smaller

"blobs" until its energy is dissipated. With numerous blobs across the

propagation path, the electromagnetic ray is diffracted in a random fashion,

resulting i'n variations in the signal amplitude and phase. This simulation

has modeled amplitude and phase scintillation as

A(t) = A (1 + x(t))

and

6(t) = e0 + lt + e2 t 2 + s(t),
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i.e., a linear variation of the amplitude with its scintillation, x(t), and
the phase with its scintillation, s(t). The elt and e2 t 2 terms represent
Doppler and Doppler rate, respectively. The x(t) and s(t) terms are taken
as low-pass zero-mean Gaussian processes with root variances of 0.23 and

0.47, respectively. The filter corner frequencies are 2. and 0.2 Hz,
respectively and both roll off in proportion to frequency to the -4/3 power.

The 4/3 f rolloff presents significant modeling effort, and is detailed
in Appendix II. It was seen that the "more efficient" Z transform approach
yielded little or no benefit for a 4/3 order filter, in marked contrast to
its effect on integer order filters. Thus, tapped delay lines were
employed in the computer routine. To decrease computer time, the simulation

linearly interpolates the scintillation between "tap times".

Figure 4 is a block diagram of the simulation receiver. This is "identi-
cal" to the hardware block diagram with two exceptions: first, the
simulation receiver starts with the input to the first mixer, the radio

frequency amplifier being only a constant; and second, the soft limiters
before the coherent amplitude detector and phase detector are not modeled as

they only serve in the hardware to protect the following devices from

excessive power. It may be argued that the soft limiters would have an effect
during high signal-to-noise acquisitions. However, this region of operation
was judged to be inappropriate in this study. It should also be noted that
the AGC signal processor, a square root device, is treated specially. In
the routine, because the square root function is one of the more time
consuming functions, the square root is linearly interpolated between

logarithmic values yielding a maximal 1.46% error. For similar reasons the
trignometric functions are rounded to one degree and tabulated. Note also
in Figure 4 that a soft output is added to aid in coding analyses. A

rationale for setting the quanta levels is found in Appendix III.

An abbreviated flow chart for the error rate routine is presented in

Figure 5. After the initial conditions are established (data, dimension and

complex statements) the conditions for this problem are read in. Typically
these are variations in signal strength, bandwidths, etc. Next the loop
conditions are calculated (time constants, etc) and the turbulence delay lines
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initialized. The routine then generates samples (typically 40) for each bit
and the loops (AGC, AFC, and bit synchronizer) exercised. The receiver

starts below threshold, i.e., the AGC/AFC must acquire and the number of bits

to initial lock is determined. The error counter begins when the receiver

and bit synchronizer have locked, typically after the reciprocal of the
natural frequency of the bit synchronizer loop or approximately 100 bits.
This eliminates the error rate "contamination" by both receiver and bit
synchronizer lockup effects. Additionally, three other statistics are

tabulated: the bit spacing between errors; the conditional probabilities of

each quanta level, given the "preceding" level of the soft decision; and the

number of times the AGC signal drops below threshold and the number of bits

in that dropout. The printout gives the average number of bits per dropout.
The routine then continues until the specified number of bits has been pro-
cessed. A complete list of symbols is found in Appendix IV, and a complete

listing in Appendix V. The language is standard Fortran IV. No special
computer library subroutines are required.

A typical error rate printout is found in Figure 6. Block 1 has the

inputs (signal level, bandwidths, etc.). Block 2 contains intermediate

information such as VCO gains and time constants. Block 3 has the mean error

rate data: line 1 for the (baseline) filter and sample, and line 2 for an

integrate and dump output. For this run of 9.4 dB E/No, the mean error was

0.0247 with a standard deviation of 0.0035. The mean absolute sample level

was 0.456 with a standard deviation of 0.205. Reading in block 4, lockup

occurred in one bit, but there was one AGC dropout four bits long. Block 5

is the error spacing matrix, where for this run 8 bits were in error 1 bit

spacing apart, 3 bits 2 spacing, 1 bit 3 spacing . . . 1 bit 96 spacing and
4 bits with 100 or greater spacings. In this run a moderate amount of

"burstiness" occurred, i.e., errors not randomly spaced. Block 6 is the data

for four conditional probability matricies, which are read by the figure in

the block. The columns of the matrix signify the quantized level of the "B"

symbol (current symbol) and the rows signify the level of the "A" symbol

(preceding symbol). The most negative levels occur in the first column and

the first row, or the upper left position. For example, given the input

was -1, -1, which occurred 453 times, an error occurred 22 times. For this
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matrix the -1, -1 quadrant contains all the "corrects", the +1, -l and -1, +1

quadrants single errors and the +1, +1 quadrant double errors. Reading in the

-1, +1 quadrant when B (current bit) was position 5 (in error) the last bit,

A, was four times in 1, two times in 2, two times in 3 and two times in 4.

Finally block 7 has the end points of the random number generators plus a

monitor recommending the best sampling time (phase of the bit synchronizer in

sample counts).

As the complete receiver simulation is somewhat lengthy, plus having

special steering and routines for error measurement, a special routine was

adapted for acquisition studies with its own steering requirements. An

abbreviated flow chart is shown in Figure .7, with details in Appendix VI. The

initial setup, problem reading and conversions are identical to those of the

error rate routine. In this case, however, Doppler is injected, and once the

receiver acquires, another "case" is run to determine the probabilities of

acquisition under various conditions. It should be noted on the simulation

block diagram that the Doppler is injected as a loop stress, rather than a

phase time product at the input. Comparing the loop responses in the two cases

reveals identical baseband performance even though the double frequency terms

which are filtered out are slightly different. Returning to the flow chart,

after each acquisition trial, intermediate results are printed. For each

trial the receiver is reinitialized and samples are generated. If the sweep

goes past the input Doppler, a miss is registered. If the AGC signal goes

above threshold an acquisition may have occurred. A check of whether the

sweep got to the Doppler determines whether the condition was a true or a

false acquisition.

A typical acquisition printout is shown in Figure 8. Blocks 1 and 2 are

as stated before. Block 3 shows the conditions at the end of each trial. In

the first 12 sweeps the receiver acquired. In the 13th sweep it missed

acquisition. From the 14th to the 20th trials it acquired, but missed again on

the 21st trial. In no case was a false acquisition found. The fifth column

contains the bit count at the end of that run, the following three columns

give the sweep voltage, its value after the AFC loop filter, and the value

input to the bit synchronizer.

9



During the "fabrication" of the acquisition software, it was found that

serious aliasing could occur if the sample rate were insufficient. Referring

to the input mixer in Figure 4, it is seen that as far as the computer is

concerned it is merely multiplying two strings of complex numbers. If they

appear to correlate after filtering, large correlated numbers (rather than

random zero mean numbers) are detected in the CAD circuit signifying lock.

Now, if the samples are widely spaced in the time domain, apparent correlation

due to aliasing can occur. This happens periodically when uniformly sweeping

the VCO, resulting in a false acquisition. Because of the relatively low

sweep rates, this condition occurred long enough for the CAD filter to

respond. During the error rate studies a sample rate of 40 samples per bit

was used. When this rate was used in the acquisition studies, false

acquisitions always occurred. The sample rate had to be increased to 200

samples per bit for 1 kHz Doppler before the aliasing effect was negligible.

Higher Doppler shifts would require correspondingly higher sampling rates.

Therefore, the acquisition studies were run at 1 kHz Hertz Doppler to

conserve computer time.

Both of the routines have seven subroutines:

NRANDM: Gaussian Number Generator

RANDM: Uniform Number Generator

B1FILT: Bandpass Filter

BLOBA(P): Amplitude and Phase Scintillation Lines

TRIG: Trigonometry (1-deg table for computer speed up)

ASQRTF: Square Root (linear interpolation for computer speed up)

DATAS: Data Source (six-bit feedback shift register)

Some subroutines used in the checkout phases, but not used in the

production runs, are given in Appendix VII.
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RESULTS FOR NOMINAL CONDITIONS

The first step in the production runs was to determine the performance

for nominal conditions. These are given in Table I. All the performance data

points are based on 1900 bit scintillation runs. Before this simulation

could be done, however, two additional parameters had to be found: the proper

threshold level and the AGC gain.

TABLE I

NOMINAL CONDITIONS

Parameter Symbol Value

Bit Rate BRATE 88. bps

Minimum Loop Signal ENOMIN 9. dB

Tone Separation DELF 62. Hz

IF Bandwidth BIF 1000. Hz

AFC Loop Bandwidth BL2 176. Hz

AFC Phase Error PHIDEG 10. deg

AFC Pull-In Range FDIFF 342. Hz

Bit Sync Bandwidth BL2B 1. Hz

Bit Sync Phase Error PHIB 10. deg

Bit Sync Pull-In FDLFFB 5. Hz

AGC Filter Constant TAU3 .07957

Sampling Filter Constant TAU4 .001808

Baseline Filter Constant TAU5 .01808

Doppler Filter Constant TAU6 .10603

Baseline Filter Gain A5 .5

Normally the threshold is initially set at some factor greater than the

noise-only output, and then varied to minimize dropouts and minimize false

acquisitions. For the simulation, the probabilities of a voltage occurring

with noise only (herein -20 dB E/No , since it was easier to reduce the signal

than to eliminate it) and with signal was determined. This is shown in

Figure 9. All of the data referred to in this section appear in Appendix

VIII. It should be noted that these early runs employed a slightly different

printout format with more internal diagnostics than used in the production
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runs. The symbols are all identical however; thus no confusion is anticipated

in reading the data. Based on this information a threshold of 6.5 was used.

The AGC signal processor attempts to keep the voltage into the phase

detector constant, to keep a constant open loop gain. This is done by setting

the IF gain according to the reciprocal of the square root of the filtered co-

herent amplitude detector output. For a noise-only input, the gain is

maximum, and a gain function ABC on Figure 10 is produced. While determining

this function during the debugging operation, it appeared that additional gain

below "minimum signal" would be beneficial, particularly in a scintillation

environment, e.g., curve ADE or curve AFG. The additional gain herein is

termed the dynamic range, DYNR. Results of such runs are shown in Figure 11.
A DYNR of 3 dB appears to offer the best performance with scintillation, and

was thus chosen for the nominal conditions.

The first parameter of interest is the mean error rate. This is shown in

Figure 12. The vertical marks about each experimental point indicate the

measurement standard deviation. Note that these runs count errors even

during AGC dropout after initial acquisition. The mean error rate without

scintillation is well within the "specified" value in the receiver specifica-

tion, Ref. 3. With scintillation the performance is acceptable to about

10.5 dB. It should be noted that this performance refers only to the mean

error rate. In a coded system the distribution of errors is also important.

The data dumps in Appendix VIII show that the nonscintillation error

distributions are roughly random (the error history matrix), but the

scintillation runs have significant burst errors, i.e., groupings of errors.

Further coding analysis is required to evaluate the performance of the

system with scintillation.

Further study of the conditional probability matrices should enhance the

evaluation of the system's capability to support coding. As noted in the pre-

vious section, this is moderately influenced by the soft quantization level.

The bulk of the data was generated prior to the coding analysis of Appendix III

and used a soft quanta of ASOFT/2 = 0.15. Figure 13 shows the mean and

standard deviation of the sampled level voltages of the data of Figure 12.

This was diagnostic information to determine the quantization level. At an

E/N of 9.4 dB, the nominal minimum, the standard deviation is 0.2; thus,
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ASOFT/2 = 0.15 corresponds to a quanta level of 0.75 (ASOFT/2/std. dev.) of

the standard deviation. According to Appendix III, 0.6 would be more

appropriate, or ASOFT/2 = (0.6 std. dev.) or 0.12.

Another interesting factor seen in Figure 13 is the slight increase in

"output" signal-to-noise ratio with the inputo At E/No of 7 dB we have a

mean to standard deviation of 0.45/0.23 (5.83 dB) and at E/N0 of 11 dB we

have a mean to standard deviation of 0.47/0.19 (7.87 dB). There is only a

2.04 dB apparent increase in output for a 4 dB input increase indicating

some memory, intersymbol interference, or possibly implied "noncoherent"

signal detection, i.e., autocorrelation of signal plus noise.

The second parameter of interest is the probability of acquisition. Runs

were made at 9.4 and 12.4 dB, with and without scintillation. The data in the

appendix indicate 100% acquisition. At lower signal to noise, as in Figure 8,

missed acquisitions occur. There was insufficient data, however, to plot the

function.
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RESULTS FOR PARAMETER VARIATIONS

A number of runs were made to investigate the effects of varying the para-

meters of the receiver. These may be roughly broken into two cases: system

variations, and hardware variations. Table II lists the system variations.

The data for this section are given in Appendix IX.

The results of modulation index variation is shown in Figure 14. As

expected the optimum is 0.7, with and without scintillation.

TABLE II

SYSTEM PARAMETER VARIATIONS

PARAMETER VALUES

DELF (Modulation index oriented) 26.4, 44, 62, 88, 132 Hz

BIF (IF Bandwidth) 500, 750, 1000, 1500, 2000 Hz

BL2 (AFC 2BL) 88, 100, 164, 176, 188 Hz

TAU4 (Sampled Output Filter) 88, 144, 200 Hz

The second system parametric, the intermediate frequency bandwidth, is of

some implementation importance. If the bandwidth is too narrow the filter

could produce sufficient phase shift in the loop to cause instability. An

intermediate frequency bandwidth of ten times the loop filter bandwidth, or

1 kHz was initially recommended. Because of the high Q of this device, wider

bandwidths might be easier to fabricate. Figure 15 illustrates the data.

These represent a second set of runs, because an initial set was required to

establish the proper level at the sampled output and to define the simulation

sampling requirements in the scintillation. The runs at and below 1 kHz were

run with 40 samples per bit, and those above proportionally higher. Without

scintillation, the higher bandwidths give slightly better performance;

apparently beginning to level out in the vicinity of 1500-2000 Hz. With

scintillation, the "knee" appears to be between 1000 and 1500 Hz.

The results with the receiver loop bandwidth parametric are shown in

Figure 16. The nominal 176 Hz case is optimal both with and without

scinti llation.

The final system parametric is the variation of the corner frequency

of the sampling filter. In conjunction with this, the output of the

14



synchronizer integrate-and-dump was also measured. These data, in Figure 17,

are also the second set of runs, the first being required to optimize the

sampling time. It is seen that wider bandwidths degrade the performance,

although less dramatically when scintillation is present. The integrate-

and-dump output appears to be uniformly better. Incidentally, the three

points shown for each integrate-and-dump output represent one datum; since no

parameter change is made for it; the apparent variations are experiment scatter.

The expected hardware variations are summarized in Table III. Of these,

only ENODB, DELF, and BL2 are judged significant. Two "worst cases" were

defined; ENODB of 9.2, DELF of 66, and BL2 of 164; and ENODB of 9.2, DELF

of 60, and BL2 of 188. The simulation results are shown in Figure 18.

Worst case 2 shows little variation from the nominal, within one sigma of

the measurement. Worst case 1 shows between 0.5 and 0.75 dB degradation.

TABLE III

HARDWARE VARIATIONS

Parameter Nominal Min Max Comment

ENODB 9.4 dB 9.2 9.9 Based on -142.8 dBm, noise at

-174 dBm and NF of 2.3 dB.

DELF 62 Hz 60 66 Oscillator pulling range accuracy

BIF 1000 Hz - Negligible - Crystal manufacturer data

BL2 176 Hz 164 188 RSS estimate of gain changes, and

scale factors

SVRHZ 2.2 kHz/sec 2.1 2.3 5% variance to sweep and VCO

scale factor

EVMAX-EVMIN 35 kHz 33 37 5% sweep drift and VCO scale

factor

TAU3 .07957 .07718 .08196 3% RSS time constant

TAU4 .001808 .001754 .001862 Same as TAU3

TAUS .01808 .01754 .01862 Same as TAU3
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CONCLUSION

Digital computer simulation of a data link has shown that the candidate

modem appears, from the mean error rate viewpoint, to be acceptable to the

systems requirements. A complete verification of the usage of the modem for

a coded telemetry system must await further coding analyses. The performance

is well within the specified error rate bounds without atmospheric scintilla-

tion, and the errors appear to be random. Performance is also acceptable

with scintillation but the errors appear to be bursty.

The system parametric studies reveal that:

o a slightly larger intermediate frequency bandwidth of 1500-Hz

would be more advantageous than the current 1000-Hz nominal.

o the data output sampling filter of the bit synchronizer could

be improved, e.g., a straight integrate-and-dump, or perhaps a

higher order filter.

o the effect of hardware degradations are within acceptable range.

o in the range of signal strengths anticipated by the Reference 1

system studies, the receiver appears to acquire every time.

Additional runs are required to fully trace the probability-of-

acquisition curve.

Because of scintillation modeling uncertainties, it appears worthwhile

to try other scintillation models and also to explore the effects of the

resulting error distributions in coding studies.
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APPENDIX I

COMPLEX AMPLITUDE NOTATION

Complex amplitude notation is a convenient way to normalize the notation

to a reference frequency. The signal waveform is thus

x(t) = Re'{1(t) exp (j wot)},

where the reference frequency is wo , and the complex amplitude is

1(t) = A exp (je) = A cose + j A sin e.

Herein, A is the signal amplitude, and e the signal phase. The conventional

notation is apparent by combining,

x(t) = Re { A exp (je) exp (j w 0t)}

= A cos (w t + e).

When multiplying in complex amplitudes

z(t) = x(t) y(t)

or z(t) = Re {3(t) exp(j .w 0t)} Re { (t) exp (j wot) }.

Using the identity
Re {' (t)} Re {'(t)} = Re {(t) '(t) + 2(t) *(t)],

the star denoting the complex conjugate, we have

z(t) = Re {0(t) i(t) exp (j (w o+wl)t)

+ x(t) y*(t) exp (j (wo-w )t)}.

Normally one beats down, so the complex amplitude of the difference frequency

term is -l(t) Y*(t).
When filtering x(t) with h(t) to yield y(t), one normally expresses this as

y(t) = x x(T) h(t-T)d .

In complex amplitude notation

y(t) = _ Re{(t) exp (j w T)} Re { (t-f) exp (j wl(t-T))} dT
c0 0

= Re{fco(T) i(t-T) exp(j(w -wl)T)exp (j w1t) dT }

+ Re{f"(T) i*(t-T) exp (j(w +wl)) exp(-j wt)d }.
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Normally, x(t) and h(t) are referenced to the same frequency, so that

y(t) = Re {exp (jwt) f 0 ( ') W(t-r) d T}

+ Re {exp(-jwt) f' 1(&) *(t-r) exp (2jwt) d T}.

When the bandwidths of the signal and the filter are narrow compared to the

center frequency, one may neglect the second term, so

y(t) = . x( t) h(t-c) d T.

Finally, when the carrier is zero, to represent baseband signals,

y(t) = "(t) t-) d.

Figure I-1 illustrates the usage of complex amplitudes in the simulation.

The input has the signal amplitude M0 and phase e, plus noise en . This

represents the radio frequency, and is beat down by the first mixer to inter-

mediate frequency by straightforward multiplication. After filtering, the

extraneous phase is represented by 0, with tif representing the filtered

amplitude. The real part of the signal from the phase detector is just the

amplitude times the sine of the phase. tSimilarly the real part of the signal

from the coherent amplitude detector is just the negative of the amplitude

times the cosine of the phase.

AGC

_ e ( _2+ F (S)

2ei 2 VCO fsi

K/S

FIGURE I-1
COMPLEX AMPLITUDE USAGE
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APPENDIX II

SCINTILLATION FILTERING

ABSTRACT: A tapped delay line filter is presented to represent atmospheric
scintillation effects. Data is given to show the aliasing effects
of the truncation.

1. Introduction - It is well known that atmospheric turbulence, herein defined

as variations in the complex dielectric constant, can cause variation in the

amplitude and phase of a received electromagnetic wave. From Tatarski in

Ref (A2-1), the power spectral densities of the amplitude and the phase is

proportional to the -8/3 power of the frequency above cutoff. This assumes the

Kolmogorov form of the turbulent flow. The nature of the fluctuations is dif-

ferent however for amplitude and phase; amplitude fluctuations being dominated

by the microscale of the turbulence, and phase fluctuations being dominated by
the macroscale of the turbulence.

According to Ames Research Center RFP, the atmospheric effects
can be adequately modeled by assuming the amplitude effects of the form

A(t) = A (1 + x (t))
0

where x(t) is a Gaussian process of zero mean and a root variance of 0.23,
low pass filtered with a cutoff of 2.0 Hertz and a f-4 /3 roll off (note
herein the signal is a voltage term). Similarly, the phase effects could be
modeled as

6(t) = 60 + 61t + e 2t 2 + s(t)

where s(t) is a Gaussian process of zero mean and a root variance of 0.47, low
pass filtered with a cutoff of 0.2 Hertz and a -4/3 roll off.

This note presents the digital form these filters will take.

2. Filter Form - In electrical engineering terms the transfer function of
the filter is

4/3
F(s) = (a/(s+a)) 4 / 3

where a is the cutoff frequency in radians, and s is jw.

By simple algebra, the corner is then

1/2
w/a = (2 - 1) = .8257074727,

or for amplitude a = 15.21891351x

and for phase a s 
= 1.521891351
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The Laplace transform of the impulse response from Ref (A2-2), is

h(t) = [a4/3/F(4/3)]tl/3exp(-at),

and P(4/3) = .892979511 .

For t of zero or infinity of course

h(t)I = 0
t= 0
t =0

The function has a maxima at

dh(t)/dt = 0

t= 1
3a

The impulse response is shown in Figure Ii-i.

3. Z Transform - The quickest computational form of a filter is generally the
Z transform (Ref (A2-3)). This is just the Laplace transform with the substitution:

z = exp(sT)

Utilizing the simplest interpolator, zero order hold, the discrete transform is
-1 1

(1 - z ) Z (- F(s)).
s

Since for the case in question

((a/(s+a))4/3 ) = a4/3 F- 1 (4/3) t-/ 3 e-at

then 4(1 F(s)) = ft 4/3 -1 -1/3 -at
s a (4/3) t e dt = f(t)

and by definition
CO

Z(-!F(s)) = f(nt)z - n

n=0
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Thus

Z(iF(s))= E {a4 / 3 r-1(4/3) It(nT)-1/3e-antd(nT)}z-n
n=0 0

From Abramowitz and Stegun, Ref (A2-2), the above incomplete gamma function
can be written as a Chi-Squared function, or

00

Z( F(s)) = E P(2ant )Dl}z- n

n=0

Then the complete transform is

(1-z - 1 Z (F(s))= (1-z-1){ E P(2anT I)z - n Is 3 3
n=0

= P(o18z + P(2aT8z- + P(4aT8 -2

- P(2aT z - P(4aT z -...

= 0 + P(2aT= ) - z + {P(4aT) - P(2aT- }z- 2

+ {P(6aT 18 - P(4aT 18}z-3

The output # for the input I is then

= P(2aTI )I((n-l)T) + {P(4aT 1) - P(2aTls)}I((n-2)T)

+ P6T 3
+ {P(6aT 8) _- P(4aT~)}II((n-3)T)

Since there appears to be no more concise form, at least to the writer,
in this case it appears that the Z transform is no better than a conventional
delay line representation. Also, since the Chi-Squared function is evaluated
as a series, u

2 -1 (_)n(X2/2) 2
P(Xu) = r- (u/2) nEo nl( /

n = 0 u

the conventional delay line representation appears preferable.
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4. Delay Line - There are two design parameters which must be set when representing
a filter as a tapped delay line: the tap spacing, T, and the line length, NT.
The former describes the "graininess" of the impulse response, and effectively
defines the highest frequency represented,

f = a/(2y) = Kfb/Y
m

Therein T = y/a,

fb is the corner frequency, and for the 4/3 filter

K = 3.804728378.

The latter describes the fold over aliasing, and effectively defines the lowest
frequency (excluding zero) represented,

fL = 1/'(NT)

As a rule of thumb, the maximum tap contribution, Th(t), should be of the order
of 0.1, or

T = (0.1)31/3 r(4/3)/(ae-1/3

= .179740828/a .

Similarly, the "length" should sum to 0.95 to 0.99, i.e., for the filter in
question

t=2aNT 1/3 -
P(2aNT-) = a4 / 3 r-(4/3) I e

o 2a 2a dr,

where t = nT = T/(2a) .

The function is plotted in Figure 11-2. From the figure it appears that a length
2aNT of 8 to 10 should be adequate, or for 10,

NT = (X2 = 10)/2a = 5/a .

Figures 11-3 and 11-4 illustrate the amplitude and phase response of three delay lines:
T - .1707/a, N = 32; T = .09/a, N = 64 and T = .09/a, N = 128. The magnitude of
the error is shown in Figure 11-5. The number of taps shown are integer powers of two
for convenience in the fast Fourier transform. The rule of thumb filter,
T = .17/a, N = 32 appears quite reasonable to an octave beyond the corner, after
which the phase response falls off quickly. The second filter, T = .09/a, N = 64
is approximately the same length as the first, but with twice the resolution.
This filter holds the correct phase response to two octaves beyond the corner.
The third filter, T = .09/a, N - 128 has the same resolution as the second but
has twice the length. It shows very little improvement over the second filter.
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5. Conclusion - A model for turbulence effects on propagation has been reviewed,
and a digital representation designed. The design is summarized in Figure 11-6.
The magnitude of the amplitude error is less than 1.5% over a decade of frequency

beyond the corner.
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APPENDIX III

QUANTIZING STRATEGY FOR INPUTS TO VA DECODERS

1. A Viterbi Algorithm (VA) decoder can function with either hard or soft
decisions on the input symbols. Typically, the use of 8 level soft decisions
on the symbols permits the decoder to operate satisfactorily with .2dB less
Eb/No than if hard decisions are employed. The normally used quantizing

strategy results in quantization level spacings of about 0.5 to 0.7 times the
standard deviation of the channel noise. This memo explores the derivation of
a rationale for choosing the spacings based on the mean and variance of the
received symbols. The selected spacings are found to vary between %0.58 and
0.64 for means between 1. and 2. sigmas.(3 to 9dB Eb/N o). These results are

equally applicable to a sequential decoder.

2. Theory of VA decoder operation
The VA decoder is a device which chooses the most likely state sequence

of the encoded data from the set of possible state sequences. The formal
statements of this principle are adequately covered in the published litera-
ture. The basic operating technique is to associate a path metric with each
state sequence which allows the decoder to select the maximum likelyhood
state sequence, based on a set of observations. The path metric is formally
defined as -In Pr{XI!}, where 7 is the set of observations, and t is the state
sequence. For a memorly less, binary symetric channel, with Gaussian noise
statistics, the path metrics can be simply the sum of the observations, weighted
by the expected observation, given the state sequence for the specific path
metric. In simpler terms, if M(= +1) is the expected symbol at a given point
in time, then k(i) = vk(i-l)-XiMi, where k(i) is the Kth path metric at time

i. The state sequence with the smallest path metric is the maximum likely-
hood state sequence.

Any two state sequences will have a number of expected symbols which have
the same sense, and a number of expected symbols with the opposite sense
If one of these state sequences is the correct state sequence, then D (i)=k(i)-v (i
will be less than zero unless iEXiMi<0, where the set, i, includes k

only those observations where the state sequences differ in interpretation.
For the correct path, E{XiM i } = nx .

Clearly, if X is a normal random variable, then2AK, J(i) is also a normal

random variable, with a mean n = Nn X , and a  = Nox , where N is the number of

observations contributing to the decision. Then, at any point, an error is
committed only if AK,J(i)>O, which would occur with probability Q(nxVfT/o x )

given N pertinent observations. While this cannot be used to directly predict
the decoder performance, it can be used to predict the degradation in perfor-
mance when X is not normally distributed.
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3. Quantization
When the symbols are quantized prior to decoding, the X's are no longer

normally distributed, since they take only integer values, and finite range,
linear quantization results in significant population groups in only a few
values of X. Consider the quantization strategy shown in Figure III-1. We
have arbitrarily assigned integer values to Z, the quantized estimate of X.
If X is a normal random variable with mean nx and unit variance, then the
probability distribution of Z is given by, X

Pr{Z = -7} = Q(nx+3a)

Pr{Z = -5} = Q(n +2a)-Q(n +3a)
X X

Pr{Z = -3} = Q(n +a)-Q(n +2a)
X X

Pr{Z = +5} = Q(nx-3a)-Q(nx-2a)

Pr{Z = +7} = l-Q(n -3a)

where Q(X) = 1 Io exp-(t-n )2/2a 2dt and "a" is the quantization level.
X X X

x
X

It is rather awkward to compute the probability that A>O directly, since
the probability distribution of A is the result of N convolutions. A more
useful approach is to use a Chernov bounds. In this case, we derive these
bounds using the Laplace transform of the probability distribution of Z, pro-
ceeding as follows:

CZ(S ) = 8 Pr{Z = 2J-9}e
S (2J -9 )

J=1

Since convolution in normal space is simply a product in transform space,
the transform of the probability distribution of A is,

CA(S) = [¢Z(S)]
N

Let Y (S) = ln c (S)

TA(S) = Nln[ E8 Pr{Z = 2J-9}e S(2J-9)

J=1

A(S) = dA(S) = N z8(2J-9)Pr{Z=2J-9}eS(
2J-9)

dS J=1

Z8Pr{Z=2J-9}eS(2J-9)
J=1

Now, the Chernov bound can be expressed,

Pr{A>o} < e A ( S )

S(s)=o
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Thus, we need to solve for the value of S such that,

E8 (2J-9)Pr{Z=2J-9}eS(2J-9) = 0

J=l

This can be solved numerically, and a value for Pr{A>o} found for 
any N. Note,

however, that
q(S)]N 1

Pr{A>o}<[e ( N
- z'(S) = 0

Thus we need only solve for the case N=l, and find the value of "a" which

minimized Pr{A>ol} N=. For the case nx = 2ax, which is one of the conditions of

interest, the variation of Pr{A>o} with "a" is shown in Figure III-2. 
We can clearly

see that varying "a" over rather broad limits does not change the 
probability

value greatly, however, the optimum is clearly in the vicinity of a = .62a x

Figure III-3 illustrates the same information over a 
wider range of mean to

standard deviation.

Now, we note that there is a hazard in using any bound 
to draw a conclusion

of this nature, since varying the parameter "a" may result 
in variations in the

relative tightness of the bound which could be on the 
order of the variations

in the results. Thus, if our conclusions were at significant variance 
with

emperical data, it would be necessary to use a more 
sophisticated approach to

eliminate the uncertainty resulting from the use of bounds. 
However, the fact

that the emperical data is in close agreement with the predicted 
results, and

that the optimum is rather broad, suggests that the increased 
sophistication is

unnecessary.

4. Conclusions
It has been shown that the criteria of minimizing the Chernov bounding value

of Pr{A>o} leads to a choice of quantization level of -O.
6ax , which is halfway

between the emperically determined values of 0.5 to 0.7ax.

x-3
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APPENDIX IV

LIST OF SYMBOLS

(Input Symbols)

ASOFT Soft decision quantization reference

BIF IF Bandwidth

BL2 2 BLO (AFC)

DELF Delta frequency

DYNR Dynamic range of AGC below "minimum" signal

ENODB Energy to noise density in decibels

FLO LO detune

FQDPRT Frequency Doppler rate

FRQDOP Frequency Doppler

Il Random generator number

Ill Random generator number

12 Random generator number

122 Random generator number

NSLICE Phase of bit synchronizer sample data filter

SDAMP Gam of amplitude scintillation

SDPHA Gam of phase scintillation

SVRHZ Sweep slope in Hertz

SWNM Sweep minimum

SWMX Sweep maximum

TL Threshold
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(All Symbols)

A Signal voltage

AAMP Normalized amplitude scintillation

ACOR Scintillation normalization

ACQ Number of true acquisitions

ACTH1 A cos (TH1)

AFAL Number of false acquisitions

ADB A dropped bit

ADOA Average number of bits in a dropout

ADOS Standard deviation of number of bits per dropout

AGC AGC gain function

AK AFC Loop gain

AKOU KDATA at acquisition

AKBMIN Bit synchronizer AK minimum

AMIN Minimum A to AFC

AMIN2 AMIN/SQRT(2)

AMIN3 AMIN for dynamic range

AMISS Number of missed acquisitions

APHA Normalized phase scintillation

ASOFT Soft decision quantization reference

ASOFTI Soft decision quantization slope

ASTHI Asin (TH1)

AVEES Average ES

A5 Baseline connection filter gain

BAMP Amplitude scintillation approximation intercept

BIF IF Bandwidth

BL2 2 BLO (AFC)

BL2B 2 BLO (bit synchronizer)

BPER Bit period

BPHA Phase scintillation approximation intercept

BRATE Bit rate

CAMP Complex amplitude into BIF

CBINI Hits in SBINS1
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CBIN2 Hits in SBINS2

CBIN3 Hits in SBINS3

CBIN4 Hits in SBINS4

CB1 Bit synchronizer Z transform constant 1

CB2 Bit synchronizer Z transform constant 2

CB3 Bit synchronizer Z transform constant 3

CCL Control function for scintillation subroutines

CCLT Control function for TRIG subroutine

CCOUT Output of last IF amplifier

CDTHX Cos (DTHX)

CDTH1 Cos (DTH1)

CFILT IF filter output

COUT CCOUT

CSCIN Cos (YP)

CTHX Cos (THX)

CTH1 Cos (TH1)

CTH2 Cos (TH2)

Cl AFC filter Z Transform constant 1

C2 AFC filter Z transform constant 2

C3 AFC filter Z transform constant 3

C4 Normalized AFC VCO gain

C5 AGC Z transform constant 1

C5DP Doppler Z transform constant 1

C5MH Baseline Z transform constant 1

C5MS Sampling Z transform constant 1 (word "sampling" is synonomous with

C6 AGC Z transform constant 2 word "slice" in computer listings)

C6DP Doppler Z transform constant 2

C6MH Baseline Z transform constant 2

C6MS Sampling Z transform constant 2

DELF Delta frequency

DES DT*SVR

DT Delta time

DTHX Delta THX

DTH1 Delta THI
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DYNR Dynamic range of AGC below "minimum" signal

E Voltage into AFC filter

EDOP Doppler voltage

EDOPR Doppler rate voltage

EDOPRX Doppler plus Doppler rate voltage

ENO Energy to noise density

ENODB ENO in decibels

ENOM Minimum ENO

ENOMIN ENOM in decibels

ERR Error count

ERRM Error spacing matrix

ES Sweep voltage

EV Voltage from AFC filter

EVMAX Maximum sweep voltage

EVMIN Minimum sweep voltage

EVO Last EV

EV1 Voltage after Doppler addition

EVIC Voltage into bit synchronizer

EV10 Last EV1

EV1OC Last EV1C

EO Last E

FBAMP Amplitude scintillation filter corner

FBPHA Phase scintillation filter corner

FDIFF AFC pull in

FDIFFB Bit synchronizer pull in

FIDO Float (IDO)

FLO LO detune

FQDPRT Frequency Doppler rate

FRQDOP Frequency Doppler

FVCOB Frequency VCO bit synchronizer

GAM43 Scintillation filter tap spacing target

GAM43A GAM43 for amplitude

GAM43P GAM43 for phase

G1 First IF amplifier gain
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G2 Second IF amplifier gain

I Dummy index

IAMP Amplitude scintillation counter

IAMPC Phase scintillation counter

IBIT Phase of bit synchronizer

IDATA Current bit

IDATAO Last IDATA

IDATAW Last IDATAO

IDLBIT Number of output bits before error count

IDO Number of dropouts

IDON IDO counter

IERRSP Error space

IH Histogram bin

IHOLD In phase bit synchronizer level

IHOLD1 Last IHOLD

ILOC Counter, bits to lock

ILOCF Final ILOC

IMS Hard decision from sampling filter

INIT Control function for BIFILT subroutine

IPHA Phase scintillation counter

IPHAC Amplitude scintillation counter

IX Bin of soft decision

IXM Last IX

II Random generator number

IlS Il to start

Ill Il for scintillation

IllS Ill to start

12 Random generator number

12S 12 to start

122 12 for scintillation

122S 122 to start

J Counter for samples per bit

K AFC VCO gain

KB Bit synchronizer VCO gain
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KDATA Counter of IDATA

KOUNT Counter of IMS

NACQ Counter of NACQT trials

NACQT Number of acquisition

NBIT Phase of IBIT to dump in phase integrator

NBIT2 Phase of IBIT to dump quadraphase integrator

NC Quadrature noise

NRUNS Number of bits per run

NS Quadrature noise

NSLICE Phase of IBIT to sample data filter

NSPB Number of samples per bit

NO Noise density

N43 Number of scintillation filter taps

OMC Baseband equivalent of IF in radians

PACQ Probability of acquisition

PFAL Probability of false acquisition

PE Probability of error

PEAK Peak voltage from sampling filter

PHIB Steady state bit synchronizer phase error

PHIDEG Steady state AFC phase error

PHISS PHIB in radians

PHISSB PHIDEG in radians

PI Pi

PI2 2*Pi

PMISS Probability of missed acquisition

PKAV Average of IBIT when PEAK occurs

PKSD Standard deviation of IBIT when PEAK occurs

QERR Voltage to bit synchronizer filter

QERRO Last QERR

QV Voltage from bit synchronizer filter

SBINSI Probability matrix for -1-1 input

SBINS2 Probability matrix for +1-1 input

SBINS3 Probability matrix for -1+1 input

SBINS4 Probability matrix for +1+1 input
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SDAMP Gain of amplitude scintillation

SDPHA Gain of phase scintillation

SDTHX Sin (DTHX)

SDTHO Sin (DTHO)

SDTH1 Sin (DTH1)

SIG Normalized noise

SKOU Standard deviation of acquisition at KDATA
SLOA Amplitude scintillation approximation slope
SLOP Phase scintillation approximation slope
SLSIG Standard deviation of sampling output

SLSUM Mean of sampling output

SSCIN Sin (YP)

STDEV Standard deviation of measurement

STHX Sin (THX)

STHI Sin (TH1)

STH2 Sin (TH2)

SVR Sweep slope

SVRHZ SVR in hertz

SWMN Sweep minimum

SWMX Sweep maximum

TAUB1 Bit synchronizer filter constant 1
TAUB2 Bit synchronizer filter constant 2
TAU1 AFC filter constant 1

TAU2 AFC filter constant 2

TAU3 AGC filter constant

TAU4 Sample filter constant

TAU5 Baseline filter constant

TAU6 Doppler filter constant

TEMP Temporary dummy

TH2 Phase angle from AFC VCO
TL Threshold

TSYNC Period of bit synchronizer VCO
U Voltage into AGC filter
UMH Voltage into baseline filter
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V Voltage from AGC filter

VD Limited version of V

VDP Voltage from doppler filter

VHIST V histogram

VMH Voltage from baseline filter

VMS Voltage from sampling filter

VMSS VMS at sampling time

VMSO Last VMS

VSQRT Square root of VD

WN AFC loop natural frequency

WNB Bit synchronizer natural frequency

X Dummy

XI In phase integrator voltage

XIBIT Random starter for IBIT

XIO Last XI

XIOO Last XIO

XISIG Standard deviation of in phase integrator

XISUM Mean of in phase integrator

XQ Quadraphase integrator voltage

XQO Last XQ

YA Scintillation amplitude

YP Scintillation phase

ZETA AFC damping factor

ZETAB Bit synchronizer damping factor
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PR'OGRAM CARL(INPUTOUTPUTTAPE=INPUTTAP 6=OUTPUT)

~p~Jp3 OMPLEX CAMP4,#) CFlLT(4) 7COUT~ccOUT

000003 REAL NSNCtNOKKB
449003- Di"F46-iSON siNsiC8a,@ I GONG( a, 6 68IS(87 is) ~sUNghO~

'300003 DIMENSION ADBUOU0
90093 DIMENSION Fi(8) F248)
000003 DIMENSION ERM(1O)
9990093 DATA AM,---4ASOA4PSPAN!..,2.

t 7'

000003 DATA GAM43,N43/.IJ9,64/
000999 D!ATA~E0PEE~lN8,S.
000003 DATA OELFNSPBNRUNSBIF/62.,40,iOgioOO./
dagaga3 n-AT A, 912,.PHIDEG,FDIF!±76a,±10..,342,.433/
000003 DATA 8L2SpPHIBFOIFFS/i.qi£0.,5./

000003 DATA FRQDOPFQDPRTTL, AGC/0., 0.,-2.6,i./
000003 ODATA. 19AAP , A SOFT .397 G a';7'. 444.

000003 DATA TAU4IT AU5IT AIJ6,A5,tFL0/. 0 018089.0 1805 9 106 03 9 .5 0./
J90003 DATA S'RHZ, SIMX , SMN!2. 2E 3l 28.i 6. SSE31

000003 DATA 11LVITf23/
0909903 DATA OVNR.'0wif
90903 NAMELISTfINi/NRUNSNSPBEN0O8,DELFBIFE40MIN

., 1L2, PHIOEG.rDQlFr,@f28, Ptl-GFIFFB
+, F8AMPF3PHA,SOAMP, SOPHAGAM43,N43,NSLICE
+,-FLO, FRQDGPFQDPRT, ASOFT, !1;,12,Iilv191 2 2

+t SVRHZ, SWMX, SWMNTL IAGC

~TAU4~
6890913 P;-4.-AN(
000007 P12=2*.PI
0 a00±0 ZET-" R (0 clt 5) nr

900013 ZETAB=ZE;A
0000±!4 CCLT-0.
00015 CALL TRIG(CCLTPISSCINCSCIN)
00.020 CdLT-t.
000022 3 CONTINUE

C READ !NPUTS
J00022 READ(5,INil
000025 N L C 2 _____________________

000026 CBINI=O.

000030 C81N3=0.
000031 GCBZNI..-G.
00G032 ILOC=O
00.003 3 ZLOGF-- i
000034 Ino00

000036 FLO=iO.
000037 9VNP-3.
000041 r11
caug .2 1i
300043 Ii1=1
Q II ili 122-4:
000045 FOOPRT~i0 .8
000946 NRUWS-2000
000047 TL=-6.5
999851 SVRHZ-j.
000052 ASOFT=*3



uOOOG3 -Tnt- 8T T -10(1
3 0054 ASOFTI=2,#AS1FT

OOdF6W Orn lq J~lq 8

J00064 S BT MF 12T J)U.

J00071 *19R C0NT T IJ E
J J ,07 3 1 :q r 0NTT NJE

c CONVERT INPUTS (ENU ,3PERqPHISSPHISS93)

G3uJi1 - . 3'Er-zi./PATfE .

30j12l .T =B10ER /M~SP F
ThI j123- PH ISI; =PHT FGPI / 8Ui
0 011 2E, OHISSB=PHTPR4PI/i8O.
0 0 61 W_ A M I N=SORT (F N, ' MN *RA TE
3001,35 A M IN2 =AMT N/1. 4142

0 kLCULA TE L OOP PARA METERS (TAU 9T AU 29KTA J8 19TAUB 2K3)
100157 ~ WN=113L 1(ZET A-+;4.25/Z ET A)

3001162 %K=rT2*FOIPP/STN(FHISS)

jq17 TAU)2=2.*(7ETl.J .5/(NTAUl) )/WN
IOA.1'76 -. .-I. =Ay 4-T

03 42- 2- EOFP=PT2*FQOPRT' DT/K-

G 042.; 7 $=P 2--fS Wm X./ K

4 0 J 2 1S VP=PI2 *;VR H7 / K

i G 2 ,o AK=FI 2*F.) IFFP/ SIN (PHI SS8)
10 02 2 TAIJ~i=AK/ (WINR9 4Ne)

JEC23. AIKMTN=PT2(lELF/2.)/ (*1.4i25)
.0-3J240 R=Ai(/AK9MTN

C LFINF rrINSTA4TS

jj0241- 7=TA1_2/TAU.

J~j253Ci.=DT/TA'J3
j 0 02.5; -
j i 02-Fib -*N-iI IEL F*!T

Jj 26t SrfT K SI1(DT11i)
Di 263 - ^JT.-C... TH

00265 IT H =P12FLOO, 'T
jO2673OTH)C=SII4({OTHX)
3 j 2'7 2CO)T HY=O' (1TH X)

uO~g2'4 -RE/TAR

J73277CR2:'AUB?/TA!Rl
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0 0 -u 3 C5MSCW/T AU4

000306 C,54H=DT/TAtJ5

00031l C50F=DT/TAU6
-40Ji313 - 45- - -

00uj3i4 siG=0.5*,QRT(N0/DT)

30321 SLSlJ9=0.

000323 YTSUM=t3.

000325 17 BI= 3P ER19Tt* 5

00iU33i TSYN=BPEP

000335 CAM4P( 2) =(0.~
-o 30 3 37 -------- z-C-.--0-..........

000342 CFILrT)(0,.

000347 ICFILT (3) =(0,0 o)

000352 OMC=PI*BIF

000355 PRINT 2OiENUOBDELF,8IF,8L2,NSLICEASOFT
000375 ;) ifT81F60

+* ,E8L2=*,Fbq*i qNSLlCE=*q6l* ,ASOFT=#,=5.4)

000415 2G-2 FQRMAT(iX,'SVRHZ=*tEi2.4,* 9SWMX*PE12.49* pSWMN=*gE12*49

00iG4i5 PRINT 203 ITL9flYNRqSDA MP,9SOPHAvIiIl2,I1,112
2

-04z0414. 2n3 Fo RHTk~ (IXqT 9FZ--tDN -

j 0 J441 P1TT 2 s 's'1 18tUAJIZtB.KlAI1T~ 7

000465 204 FOQmAT1X,WN*qF6.iq* 9K*F.9 ,TAUi=,EI2.4,# ,TAU2*,EiZ'4

J0046c; IERlRSIP~g

000471~ AnF3()=Go
n00't7i1 22t- ERPMUV13-0 -

000'474 lJ=Oo
n00475 :%fn
000476 TH2=09

-0 jia-477 r-TH-i
008500 STH2=Oo
nooalCTW01
000502 STHX=Oo
Q000503
000534 EV=G.
000505 X T- 1
000506 XQ=c*
nnngn7 W0
003510 QEPRDOo.
nani05111-1
0 005 12 G 2=1.
000643 9O
000514 ES=Oo
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J00516 CTHi~io

0 0095 1 ER 0 =G.

,300523 KOUt'T=-i

0J25 THOL n 1=u
-300 2,6 -- - - V-t1S=E-V -E'1OP

000530 EVio= VMS

00H5 32 V'4R=UC.
-.- UMH;.

0JI534 V'IP=C.
3J.J535 -0 -. XO= L

3)0536 XTO1=6.

954C OKAVz~jo

r, TUPPULENCE IMITIALIZATION
300542 OPSRt..7-)
Ou055i AAMP=PI2*F9AMF/ACOR

130555IAMF=INT(.5+GAM43/(AAMP*OT))
J Ji;bi -IPH-A=-IT "5+GAM43/ (APHA*OT))

O056L4 GAM43A=JT*FtOAT(IAMP)*AAMP
J JU567 -~-..GAMI.P=.r3T-FLO-AT-( IPH A) APH A

JIJ572CrL=C,.

)Oabu 4  C A LL RL OBF( N4 t3GAM4 3P 9 3PHACCL IIPH A,9SL OP ,99PHA, Il,122)

03 617 TAMFlC=O

r SELFC' DATA (IDATA)

0 0 0622 L CONT INUE
,jQ0622 - iAMFC=AM~r..
O%362+ IPHtC=IPHAC+£
Zis.2t3. . gIAMCGTI!R GO TO Jlo
90J63[ £3 IF(IPHAC.GT.IPHA) GO TO £1.

......i* .-f.4 - ---- - - . I ._
1)0062P4 £0 I.~mpC=i

j~~~ a n_: -CALL RLOAA N43,GAM43ASAPCCL IA PSL 044p AMP, ll,122)

30067 i-. IP.HAC:1
00165r CALL 3LO3AN- 3GLM4 3PSOPHA CCLqIPHA, SLO:)9 PHA, Ill, 122)
_uJa6I 1.-2 .-- OIIJ. T N1 IF.....
000651 VA=SL.OA*FLfAT IAMPC)+BAMP
4410-J6 65 - --- Y PS OPA F LOA T IIP H AC ) + PHA
J J670 "!ALL TRIG (C'LT, YP,SSCIN,CSCIN)
430673---- _ - .IF4LT*s-PR)G0 TO--1-I
30067f6J=

.000700 IDATA1j=I')ATA
-oj07 - - - -ALLt 3ATASU.(V) AT A)

wj07j2 SUTH£=1 1THO*IDATA

0 0 u 7 !3K AV= PKAV +P~EAK
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0I03712 P(SrP-SD*PEA*-PEAK.- *.

30J~luPEAV=O.

C rEFItiE' INPUTS (TH1,NSNC)

00u7lb rEMF=STHv#CDTHX+CTHX*SDTHX
300722 . 'T .CT---C-TH-*--STH-_ST_

30n'2" STHX=TEMW'
J0L72 - .- TEMP. ' THi 4 Cf)TN1L+CTHi* SfT-H1.-.
.2i3731 !'TH1=CTH1*C9TH-STHl*STHl

J00 34 ATH~I=.4114?#A~Al.+YA)#(STM14 CSCINtCTHi*SSCIN)

0 u 0 '5,4 ?-,ILL NRANDM(IiI2,X)

JUJ6 'CALL tIRA'JfM(TII2,X)

6007-35131TRT+i
0007F67 - . -l

(7 LOOP FOUATIOTHS
OJJ771 -,AMF ('4)=G'PY(S i+C9-C l-SPLX GrK--S--2AQ

ajio~j-, "LL IIIFTLT(lA9iPCFILTCMCOTINIT)
0,0191-2 - rou-_T=G.2*CFLT-(44 ~ - - - - ~ - -- __

J 0 1!,2r' COU'=CrCC1!JT
001,)22 VG*~0f

AGC
0~~1O?6.3=V

O~i31?7 IF (A1(Vf1).LTAMIN3)V0=AMTN3

0 0 . iJF1G1=ArC/VSoRT

0jlj.1 Or UAIMAG( "-OUT) *CTHX-REAL (CflUT) *STHX

,jutG4r- E--EAL (CflIUT)*rTHX4AIMAGCCOUT)4STHX+ES
0* LI s -- .V=t44l EV G2-*E-CJ*Ei . . .. . . . .. . _

001W61 E.V1=E\I3-ED0P'X
a~li~,3 -- IF(LVJGT.EVr4AX)DES=-D)ES

001066 IF(EV.LT.EVMTN) OES=-OES
001072 EflOr1FY=Er)0Px+Er0P-R

T07 TH2 T H2 +r%. *EV I

J01132 C"ALL TPIG(CrL TTH2, STH2 ,CTH2)

jill.;7~V tS =r EIS* VM S4CrMS*EViOC
04i112 - IF (4 S (V -S),G T aA 3S ( VMSO)PAK =F.OA T (IqI T)

0 V_1124---------VA*-E l--- Vj4j4 V4- - --- .

.jjtie7XI=YI+EVir'
0113& XQOXo+EVIC -

OJi132 E7VJ=FV
001133 -E

0011,~2 IV I rC =E v i
G ;1T SyNC -TIMTNG

Dul #114 1 F (111T . ENS L ICE) GOT 08 1
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001152 81 CONTINUE

0u1154 XQO=XQ/FLOAT(NIIT)

gU1157 2 IF(T1RIT.LT.NBIT)GO TO 4

0u116s XISUM=XISUM+ABS(XI)

001171 91 CONTINUE

00113 IHOLD-l
Il 0141h 1 F 4iT-G -- I~~O4------- *---- -________

oo1176 XIOO=XIO
-04120-0--0 XI- x IFlO- 0-N-9 I T---- - ---- ______

a0i2O2 VMH(C6MH-*VM4+C5H*U'H) 4 A5

001206 IF(IHOLO*NE.IHOLD1) UH=XIOO*XIO
001212 1 . - - - - - - --- _ _ _ _ _ _ _

001213 QEPR=XQO* ((IHiOLD-IHOLI)/2)

001224 QERRO=QERR

001226 F VC 0BRA TE+K B*QV
90123i TSYUNG-T!SVNn-NJ IT'OT *1**lFV COB
001236 NBIT=T SY NCf3T +. 5

001243 IF(V*GT.TL)GO TO 95
9 94 24i6 ILOCCF-13 ac
S J1247 402 CONTINUE
091247? KOUNT-I(OUNT~i
001251 IF (KO UNT.LT*I OLBSIT) GOT093
901253 lF(lMSsNE~IltATA0)ERR-ERRt1.
0M1257 IF(IHOt.O.NE.IDATA0)ERRO1P=ERROt P+1.

G ERROR SPIACING
001263 IF ( I MS *EQ. IDATA0) G 0 TO22 1
0012611 IF ( E RRSP oLT s1)I1ERR SP -
901270 IF(IERRSP.GT. 100) IERRSP=iJO
901273 ERRI( ERRSP)-ERRM(lERRSP) 1-1.
001276 IERPSP=0
a a 41276 G xT02 a
001277 221 IERRSP=IERRSP*i
9813901 222 GCO-NTINUE
00101 SLSUM=SLSUM*ABSCVMSS)
00 1304 - SLSIGSLSlG*VM.'SS*MtSS

C SOFT DECISION
90306 II!(AOT 5St.)1-
001312 IF(IX.GT*8)1X=8
001U15 F (1)(mLT. 11 U-1
00320 IF(IXtI.EQ.0)G0T096
991921; IF(IDATAW EQ. 1J.AND.IOATAg.EQ. -1) SOIN51 UK, IXflISBINSI (!X, Pt1) 11
00334 IF(IDATAW.EQ-1AND.IOATA0.EQ.-i)C8INi=C3rN1*1.

001L360 IF(ID)ATAW.EQ.-i.ANO.IOATAO.EQ.G1)CBIN2=CB1N2+1o

00±404 IF(I1DATAW.EQ.+1.AND.IOATA0.EIQ.-1)C8IN3=CBIN3i±.

601427 IF(IDATAW.EQ.41.AND.IOATA0.EQ.+i)CBIN4=CBIN4.1.
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-- e fON -IUE
U0437 7w M=T

001441 nnT093
001441 95 CONTINUE

C. LOCKXUNLOCK
001441 IFCILOCF*EQ*ILOC)GOT0400

001444 IF(TLOC.GT*NRUNS) G0408
001447? GOT093 -_____

001447 400 IFCIDO*EQ*IOON)GOTO40i

001452 IF (IDO0O*GT oi0 ) G0T04 02
001r.5 I PON-IZOO

001455 AOB(IOON)=0*
00'56 4 0 1 AfiOB(TION)-AOB(lIO0 N4+±.o

031461 GOT0402

0014,65 409 FORtAT(iX9*ACQUISITION FAILURE*)
0014,65 G -T 0419
031466 93 CONTINUE
-00466 I-F(KOU1-NT.tT.NRU S)GO-T-

C ERROR RATE CALCULATION
00'a Q 2 CON'TINUE

001471 PE=ERR/(KOUMT-IOL93IT)
901475 S-TOEV=-QP4--*-44-1 -P-E4-i(KOUNT-IOLBIT))
001505 SLSUM=SLSUM/(KOUNT-IDLBIT)

-445i i SLk-S-T4=-SQ-RT-M-StSII (-OWNT--IDL SI-T)- -S L SUM4LSL SUM)
00517 KKK=KOCUNT-TIOIAIT

-40Q1562 1 RITNT
Gji536 301 FORAT(X*PE*,E2*4#* 2STDEV=pEi2*4q* ,V MEAN*'E12*4p

+ l. STP-0EVl-E4-2-9-4-rA-r- -- --- - ,166 )--
001536 PE=RDP(0N-DlT

001552 XISUM=XISUM/(KOUNT-IOLBIT)

001564 PRINT 4 1, 'EI pSPE 1,XI SUM9,XI SI GKKK
49 16 91 44-- FORMAT1-- It~- 2#4--rsO-=--E-.', I N-,E!2Ji,

+* I STO DEV=wgE12*4p* ,qITS=*tE12*4)

001632 ADOS=Jo

0016u4 00 463 I11,IO

0016a7 403 AD0S=ADOS+ADI?(I)*AO8(I)

001615 AOOA=AOOA/FInO

001623 PRINT 4W4,IL0CFIOOADOAADOS

* ,STO DEV=*PE12o4)

001637 405 PRINT 407,1LOCF ________________

0016145 406 CONTINUE
00±6,15 PRINT22-3-,E.Rq'4 - --- -- _ _ _ _ _ _ _ _ _ _ _ _ _ _

001653 223 FORMAT(iX,*ERM-,/,±~ixiE24/))
09i653 RP4T 313-r-,~Nlr-7 N2------ -____

001663 313 FORMAT(1X,4-l,-i PCe/A)TIMES~,F6.0,37Xq*-l,+1 P(3/A)TIf4ES~,F6,0)
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001663 DO 314t X1.9a
00±665 00 3115 J±,98
001666 Fl- -) SBT NS, (Tq )
001672 315 F2CJ)=SBINS2,J)
G00i6z6 31 RINT 3M6.FI.F2
001710 316 FORMAT(±X,8F6.0,6X,8F6.U)
n0a01710 PRTNT 3179C61N3qcBNf&
001720 317 FOf4AT(iXj,*+i-l P(B/A) TIMES*,F6*0 ,37X,*41,41 P(8/A)TIMES~,F6.0)
Oa 1720 00 M18 i=1lva
001722 DO 319 J=1,8

0817 319 F2 (A)-SSI NS4(IIJA
001-733 .318 PRlM~T ~1,lF
001745 PRINT 304,11,12,111,122
001i761 3 0L 4 E OAT (I s* 1 , T9 I1, l? P46 
0M761 PKAV=PKAV/KDATA
flnl17f.' PflO P-T pICiontflaT-2AMPKAM
001771 PRINT 305,PKAVPKSI)
0020,00 305 ~F7RMAT(1Xg*REGC SLICEa4 ,EI?.169 9STO nDEV*,pFi2,4)
032000 410 CONTINUE
002000 307 PRINIT 104
0020U4 104+ FOR"4ATCI1i////)
0020016 GO TO 3
002W5 END

SUBRnUTINE NRANDtI(IYNIZNRDMN)

000007 00 1 N=1,12
000010a CAI& IfNM(YI ROM)
900011 1 RDMNNRDtN+ROM
000017 RETU9M!
000017 END

S UBPOUTINE RANDM(IYNIZNRDM)
9909;6 OATE. IA,I;.Vl2-%9,4I
000006 9ATA TqR/i434f08

a f IV a61 N-1 A~lIYN4T-8a--A4--Z-44j-T-
0430014 IYN=MO(IYNIRT)
-008-0-2W--- !ZN=M0D( C ll~V--l-T
000026 RDM=FLOAT(IYN*TRT+IZN)/T
9D~3 6 __ ___

00-0032 END
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SUBROUTINE BiFILT(XYvOMCTINIT)
tINPUT TINTO X(._ OUTPUDllT FRODM V t) INTlTt-I FOR NEW OMC ORD T

C FIRST ORDER INTERPOLATION

000010 IF(INIT.NE.)GO TO 1
0001-1 INIT-L
000011 OMT=OMC*T
nQQn12 _ ' -(CrMT ' nM t +JO tn±T±.
000020 B2=(((ii.*OMT/24.+1)*)*OMT-i.)*OMT-3.)/E
annn97 A- ItI . MT /1 L.t _t 4 tNT. )lf4 NMT.t 1181r

000035 B4=(((OMT-8.)* MT/24.*+1)*OMT-1.)/Bi
00n90nn44 P=tOnMTOOT MT! 24: J)
000046 A2=11.A1

_ OUTPUTT OnMTrA! ,R,iB231,R84
000050 1 Y(4)=Ai*(X(4)+X(i)) +A2(X(3)+X(2))-82+(3)-B3*Y(2)-84 Y(L)
0110125 nn ) T1, 9
000126 X(I)=X(I+i)
000n34 Y(T)I=VYT4~
000144 RETURN
nn0001 4 FrM

SUBROUTINE BLOBA(NGAMVALCCLIL,S,8,IYNMIZN)
n'nn nDIMENSION TGr(128)4,RC- 2
000014 DATA G43/.892979511/
nann0 , eIF(' a En rn Tn 30
000015 IF(CCL.EQ.1.) GO TO 10

000020 YN=0.
900020 S2-0.
000022 00 li I=j,N
on 0000 -Ftn TT -T1#GAM
000025 TG (I)=GAM/G43*V**EX*EXP(-V)
0000T S2-S2*TG(I)*TG(T)
000046 CALL NRANOM(IYN,IZN,RC(l))
000052 YNY-Vh TG I)#RM!(I)
000064 S22=SQRT(S2)
0000 n VM-YMIS??1iVAII
000074 GO TO 20
000075 10 YN-YT
000077 20 NN=N-1
00101 nO A2 J-iwNN
000102 12 RC(N+I-J)=RC(N-J)
nn1 .All mRAn(mrTvN T.U Z rt r1))

000115 YT=O.
00nn016 D 13 1JJ--,M
000123 13 YT=YT+TG(JJ)*RC(JJ)
000130 YT-YT S22*VAL
000132 FIL=FLOAT(IL-1)
0nn.0013 - VYT-TYN) / FILM
000136 B=-S*FLOAT(ILI+YT
n000142 GO Tn 31
000142 30 S=O.
000:i13 D-0.
000144 31 RETURN
V-10465 ED
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SUBROUTINE BLOBPCNGAM, VALCCLILS,BIYNIZN)
989014 DINMENSION TGU2-1-4W12&-----
10001±4 DATA G43/*8929795ii/
0999:4 IFCVALEO0Jw GO T0 30
000015 IF(CCLoEOsio) GO TO 10

-009E)'-I. 3. -_

0OU020 YN=00

000022 00 I! i~i,m
-80-444- v -F 16Qf AT I -4iG A M
0000215 TG(I)=GAlI/G'3*V*EX*EXP(-V)
90004k3 CS-2-24-T- 9- 5T G ( )
30J046 CALL NRANOM(IYNIZNtRC(I))

-0-0-0-u-5-2 - -1 -i YNI +T G9T) *RC (I) --- _- ___

009064 S2 2=S RT ( S2)

000G74 GO TO 2is

000077 20 NN=M-i
-0010 I2-4aNN---on-
000102 12 RC(N+1-J)=RC(N-J)
t.il 0L 9 :4 rAN.ARA0NDM(V4J-4ZN,RC(l))

004j123 13 YT=YT*TG(JJ)*RCIJJ)

003132 FILM=F'LOATCIL-1)

000136 9=-S*FLOAT(IL)+YT
-0J01's2 Go ~---- __ _-- ---

ja042 30 S=3.

00ui44. 31 RETURN

SU4'R0UTINE TRIG(CCLTA NGRqSC)
- fla7DIMENSION SIN(91)---- -----

330007 IZ=@01.74532425
*20001X ~ Ta'cccol EG I ) GO TO10 __

jiJ9002 NT=91
40001 n 0 -%O 9 T 19MT--__ - - -

Jj0014 9 SINE(I)=SIN(FLOAT(I-i)*DR)
0000' 170I IR- TNT ANGR DR.- - --- --- ----5
100032 IM=AS(ANG/0.9.5)
a J i a36 TECIM.GT ?70) GO TO 14
0 0 i042 IF(IM.GT.180) GO TO 3
-101504 5 IFU1:-GT-90) GO T-O--2---- .-

000050 S=SINE(IM+i)

30j953 GO Tr) 3i

000055 C=-SINE(T-%*1)
W00O57 GO 'TO 30 -- - .- -

000057 3 S=-SINE(TM-180.1)

000063 GO TO 30

0 u006 5  C=SINE (IM27t 41)
-0-0 J 6f,7 30 IF(TI 1T:O S=L-e---- -----

00u872 RETU'N- V-11
-42 44 - _



St FoUTINE AS07TF(XUS)
__-n11 - *A$--X-SSU'$- I-

IF(Y.CT.12A.) GO TO I1
I4 tfl- Z_.-

OjO1 5  TF(Y.GT.32.) GO TO 3
j3"2g____ _FCx.GT.IFe.) rO_ TO 4
.,03023IF(Y.GT.I.) GlO TO05

TF (Y. GT .4.) Go TO 6

OO0i 31 IF(X.G-T.2.) -,n TO 7
...~F.CAT~i-.4-- -TO 8.- . -.

00G037 IFo(.GT..r.)GO TO 9
0 0ji] 4 2 .TF(.X..T.2rlO TO la

j01045TF(X.rT..125)GO TO 11

,3GjP52 -- E IO

3057 OR' N
-,aa j 457 k--23*(-54 4

3UJ063RETU

J6J073 FTU
.33Th7-3-.3 -a O'1ll-(X---9) +2 82.84

33O77 : ETURN

4 4-a ;=.4-1424 (X-2.)*1.4142
0 a i il7?'TURN

0 j 1-0 7-E-A ~ i5 74(X-j)1.I

uuJ7 .' _TURN

000123 ~ ETUIN

SUqPf)UTDkIE fOhTAF(IXU)

OJO~,, IIJLP

1 j0 002 3 1F 1 C i) EI~r () I(=

300021 RET1U0 N
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DATA GR1143O..N4/.9.4
DIME61 R E8NOIDB8.BE.NO,2N8.8.N3.9 8NS(88

DI ATA1O FIE).2.HB.DFB/.1O.
OI ATA1O ERM10.2110 22NLC/ ... 4

I~~DATA F ROOOBPA.0P.QOPT..G/..O..2..4.1./

DATA TAU43.N43F/.079.6.2 4

DAA ATAUSEL.A6P.5.FLOB/.8..4010.100..S
0

DAT ATAN BL'UI .ShIN/ E.29FF1'. SE. .85E3/
DATA IDB2

DATA FRDYNR/O./LAC/...-26..

NA,EL16T/IN1/NRUN6.N6P8.ENODS.DELF .BIF .ENOMIN
.BL2 .PtIOEG.FDIFF .8L25 .PHIB .FOIFFS
.FBA P .FBPMA .60AMP .SOPHA .D4M43 .N43 .NSL ICE

.187.6YN.ILB T.NPG
.. lar f

1=4-mAv-i 3



CBIN2=0.
CBIN3=0.
CBIN4=0.
ILOC=0

ILOCF=-1
100=0
10ON=-1
FLO=10.
11=1
12=1
lt1=1
12z= 1

NRUNS=2000
TL=-6.5
SVRHZ=O.
ASOFT= .3
IOLBIT=100
ASOFTI=2./RSOFT

- - - - - - - - - - - - - - --- 0 199 1=1.8

- - - - - - - - - - - - - - - - 199 J=1.8

6BINS1 I.J)=0.
6BINS2 I.J)=O.
6BINS3( I.J)=0.
681NS4 I.J3=0."1

II

- - - - - - - - - - - - - - - - -1

ICONTINUE

' -1
CONTINUE

IXn=O

CALL RANOM( II.'.XIBIT

IBIT=INT(39. XIB I I .

IC CONVERT INPUTS (ENO.BPER.PHISS.PHISSB]

ENO=10..mEN008/10.)
ENOM=10.=(ENOMIN/10.
BPER=!./BRATE
DT=BPER/NSPB

CONT. ON PD 3

PO 2 OF 23
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PN658=PH1OEGP/l8o.
PI SB=PHIOEuP 1/180.
At1N=SQRT(ENOMwN~m8RATE)
RIN2=Rt1IN/1.4 142

rG (A NRIN2/SORT( IO-vx(OYNR/1O. ))
AR_ (ENoNOmBRATE)

ic CALCULATE LOOP PARAMETERS (TAUl.TAU2.K.TPUBI.TAUB2.KB]

WN=BL2/( ZETAtO .25/ZETA]
AK=Pl2mFOIFF/S1N(PHISS)
TAU1=AK/(W1Nu14N)
TAU2=2.n(ZETA-o-5/(WNnTAUI 2)/UN
K=AK/AMIN
EDOP=P I2wFRQOOP/K
EOOPR=P 12mFGOPRTmOT/K
EOOPRX=EOOPtEDOPR

EVMAX=P I2mSWMX/K
EVtiIN=-P 12wSWMN/K
SVR=P 12nSVRHiZ/K
WNB=BL28/( ZETPBtO .25/ZETAS)
AK=P12wFOlFFB/SIN(PHISSB)
TAUB1=AK/(WNa.UNB)
TAUB2=2.u(ZETRB-O.S/(WN~uTRUGI ))/WNB
AKBMIN=Pl2m(OELF/2.3/(Kn1.4125]

KB=AK/AKtiIN

rC DEFINE CONSTANTS::

CI=l.-OT/TAU1
C2=TAU2/TAUI
C3=CItC2-1I
C4=OTmK
C5=OT/TAU3
C6=l.-C5
OTHI=P ImOELFx0T
SOTHO=SIN!OTHI 3I 'g THI=C05(OTHI1
TMX=P I 2FLOmOT
SOTHX=61N(OTNX]
COTHX=COS(OTHX)
CBI=1.-BPER/TRUB1
CB2=TAU82/TAUBI.
C83=CBI+CB2-1.
CSMS=OT/TAU4

C6MS=I.-C5MS
C5MH=OT/TAUS
C6MH=1.-CSMH
CSOP=OT/TAU6
C60P=l.-C5OP
SIO=0.5mSGRT(N0/0T)

CONIT. ON PG 4
PQ 3OF 23

V-1 5



6L6UM=0.
6LSIG=0.
XISUM=O.
XISIG=0.
NBIT=BPER/ODT.5
NBIT2=NBIT/2
TSYNC=BPER
CAMPEI =(O.. .)

CAMP[3)=(0..0.)
CFILT(I)=(0..0.1
CFILT[2)=(..0-)
CFILT(3= 0..0-1
INIT=O
OMC=PI=BIF
IOATA=-1

PRINT 201.ENOOB.OELF.BF.BL2.NS CE.ASOFT I

201 1
FORMART 1X.mEN3=. .F61.. . =.F.8iF= .F6. 0.
* .BL2 =P.FSO. . .NSLICE=w.16.3 .ASOFT= .F6 .4)

PRINT 202.SVRHZ.SWMX.SWMN.FLO.FR.30UP.FTOPRT

S.FLO=m.E12- 4. .FRGOOP==.EI2.4,s .FQOPRT=m.E12.41

PRINT 203.TL.O NR.SORMP.SOPHA.II.12.111.122

FORMAT(1X.*TL==.F6.2.o .OYNR=m.F6.1.
• .SOAMP==.F6.3.a .D50PHA= .F6.3. .11.12.I111.I22=.416)

[PRINT 204.WN.H.TAUI.TAU2.WNB.KB.TAUaI.TAUB2

204 1
FORMAT( 1X.WN=u.F6 .1 . .K= .F6.1., .TRUl=-.E12.4., .TRU2=w.E12.4.
i .WNB=m.F6.1.o .HB=a.F6.1. .TAUBI=m.El2-4. .TAUB2=m.E12.4)

IIERRSP=O

CONT. ON PG 5
PQ 4 OF 23

V-16



r - -00 ----- O 220 1=1.-100-1

EROrI I )=O .

TH2=0.-
CTH2=1.-
STH2=0.-
CTHX=1
6THX=O .
EO=O .

EV=0.-

GERR0O.
01=1

ES=O .
6THI=0.
CTH1= I
0E6=OTnSVR
ERR=0.
ERROP=FO.
KOUNT=-l
1IH0L0=0

IHOLOI=0
Vti6=EV-E0OP
EV I=Vfl6
EV IOC=VMS
VMH=0.
Ut1H=0.
V0P=o.
X io00=0

I~~flP~~IN ! .0A4 /URMuO)

CO PVO 6
PK6SOF 2

FC- TRBULNCE NITILI V-IO7



IPHA=INT( .S.GAM.43/(PPHR.OT))
CR?143A=OTaFLOAT(I AMP )wRAMP
GA~M43P=OTxFLOPTC 1PHFA]RPHA
CCL=O.

CALL BL05R(N43.GR143A.SOAMP.CCL.IrlP.SLOR.BRMP.111.I22)

CALL BLBC4.A4PSPACLI~,SO.PA1112

IFPHACOItA

CON.ONTINU 7

IAMPCP=6OF 23

V-18=PHC~



10

YA~S~fJALT(MPCJ~Br

CALL BL ALL GAM43ACCLT.YP.SSCLINMP SCI BMPI

IHATAO IT

ICALL ~ ~ AL OAT(N3GFM3PSPA.C[LIOATA] P.PH.ll12

CO.ONTINUE

FDO 2F

I (J-LT.V-19



O ~O I>

CKV=K DEIN I PE (I1N.

CONT INUE

C TMX=C T MX.CO T X-S THIX aSOT MX
STHX=TEiP
TE MPzS TM ICO TM+C THlmSO TH
CTI= CTHm lCO TM 1-STlMISO TM
6THI=TEIP
ASTM1= 1.4 142.Au( 1. tYP ]uSTHIuCSC IN+C THIuSSC IN)

IACTHi~i.4142uRu(1.YA~muCT1IuCSCIN-STHI.SSCIN)

FCALL NRANO1( I I .12 X-)-

NC~XuSI

rCALL NRf;NOI(II.I2.XI

IO~.ONP

IT8OF 2

V-20wSI



r UT=C2nCFILT( 
4)

COUT=CCOUT

C ROC

-- IF(EGVO ). T -AM iIN3

T

COT. ON 1

t FOF2

IF(VO-V-2 1



6- 
DES

A9

E00PRX=E00PRX-ED0PR

TH2=TH2+C4mEVITH2=AMODC M2 .P12J

FcP LL TRIGICCLT.TH2.STH2.CTH2J]

[VOP=C6MPuVMPtC5Sm~EVI 10

EFAGVCSEV-VM-V0 )

[- Q:0=C60PV1PC50v

EVO=EV
EC=E
EVIO=EVI

CONT. ON PG 11
PO 1 lOF 23



F

IF(VS.GT.0.)

T

C a SYNC TIINUE

PO It OF 23

V-23
V-23



F
IF(OUI4T .L OLI T

T

CONT INUE

PG 

XG0 

23

'-24



IHaLD=-l

F
IF(XI.GT.O.)

7

IHaLD=l

i xoo= 11 XIC

16
Xla=XI/FLORT(NBIT)
VMH=(C6MHnVMH-C5MH*UMH)xA5
UMH=0

IF(IHOLO-NE.IHOLDII

T

[UMH=Xloo-.Alo j

XI=O.

CqD
QERR=XGOx((IHOL0-IHOL0I)/2)
aV=CBjwQV+CB2wQERR-CB3v9ERR0
GERRO=QERR
IBIT=O
FVCOB=BRATE+KBoOV
TSYNC=TSYNC-NBITmDT+I./FVCOB
NBIT=TSYNC/DT+-5
NBIT2=NBIT/2

F
IFCV.GT.TL)

T

I GO T 0 :::5

CONT. ON PG 14
PQ 13 OF 23

V-25



ILOCF=ILOC

B2
4
CONTINUE

KOUNT=KOUNT I

F
iFChOUN1 .LT. IC-L91Y

IFOMS.NE.IORTRO)

T

ERR=ERR*l.

I ERROMP=ERROMP+I.

C ERROR SPACING j

IF IlMS .E.IO• TPO 345

T

CONT. ON PG 15

V-26



G2 02

CB4 NU

IF SOFTS GECIS100

1X:INT(RSOF TMS4

IERT. =100 1

V-2



F
IF(IX-GT-8)

T

IX=8

F
IF(IX.LT-1)

T

IX=l

IF(IXM.EG.O)

T

JIGOT096

7T 

FF
F(IORTAW-EQ.-I.AND-IDATAO-EU.-l)

T T

.IXM)=SBINSI IX.1)(M].I.

F
IF(IDATAW-Ea.-I-ANO-IORTAO-EQ.-I)

7 TT

COINT. ON PG 17

PQ 16 OF 23

V-28



M 65

I C8 IN I =cB IN I. I

B6
B6

FF
IF(IORTAW-EQ.-I-AND-IOATAO.Eg.+I)

T

IXM )+ 17

F
IF(IOATAW-Eg.-I-AND-IOATRO.Eg.+I)

T

1 2 -Z c 8 2

F
IF(IDATF;W.EQ.+I.AND-IOATAO-EU.-I)

T

r-68INr.3(IX.IXM)=SBINS3(IX.IXMI+I-

IF(IOATAW.Eg.+I.ANO.lDATRO-EQ.-I) is
7

T

CBIN3=CBIN3+1.

I

CONT. ON PO 19
FD 17 OF 23

V-29



6BIN64(Xl.lXM)SB661N54(X.IXM)*1

1F(1I ITA .EQ.,'1.NO I O TAO.EQ.*1)

CB I N4 = CB I N 4  1.

B8

CONTINUE

IX=IX

CnNT I NWE

G00T0400

I L OC = I LOC I

CONT. ON PG 19
PQ 18 OF 23

V-30



IF(IL100C.GTNRUN.100)

T

00T70402

00O 10093

400

007040

100N=100

RO8(100N)=0.

OBIOON="AOB IOON)1.

CONT. ON PG 20
PG 19 OF 23

V-31



0070802

PRINT 409

FORART[(IX.RACUISITION FAILURE=)

007010
C3

C ERROR RATE CALCULATION

CONTINUE

PE=ERR/(KOUNT-IOLBIT]
6TDEV=SORT(PE=(I.-PE)/(KOUNT-IOLBIT)]
SL6Un=GLSUM/(KOUNT-IOLBIT)3
SL6IG=6GRT(SLIG&/(HOUNT-I0LBIT)-6LSUMuSLSUM)
KKK=KOUNT-IOLBIT
PRINT 301.PE.6TOEV.SLSUM.SLSIG.KKK

FORMAT(IX.nPE=u.EI2.4.= .STOEV==.EI2.4.n .V MEAN==.EI2.4.
=V-6TO OEV==.E12.4.0 .BITS==.16)

PEI=ERROMP/(KOUNT-IOLBIT)
6PEI=69RT(PEl(I.-PEIl/ KOUNT-IOLBIT))

CONT. ON PG 21
PO 20 F 23

V-32



XI6UM1Xl6UMi/(KOUNT-I0L8IT)
X16IG=SQRTIX161G/(KOUNT-IOLBIT-XlU~l6UIMH

PRINT 411.PEI.SPEI.XlSUM.XI61G.MKK

FORMAiT(IX.mPEI~w.EI2.4.s .STOEV=*.EI2.4.m .1 MEAN!m.E12.4.
s I 6TO OEV~m.E12.4.n .8IT6=n.EI2.4)

AOOR:0.

IFR00 - 0

r - -- - - - - - - - - -< 00 403 1 i~i ooII>

rA-0=OO6:AOR.POB( I)1
FIOFLOAT( 100)

R006:6QRT(AOOS/FI0O-AO0PuP00P]
PRINT 404.ILOCF.I00.AOOA.POOG

FORn5ATuX.mL0CKIN=w.I6,v DRO~POUTS~m.16.o A~VE~m.E12.4.
m .6T0 OEV~m E 12 .4)

CONT. 014 PG 22
PG 21 OF 23

V- 33



C4

405 1
PRINT 407.ILOCF

FORMAT(IX..LOCKIN=w.16.U .0ROPOUT6=0,)

C5

CONTINUE

PRINT 223.ERRM

FORMAT(IX.ERRIu./.1O(IX.10E12.4./)) 

1

PRINT 313.CBIN1.CBt I

IFORMAT(1X.-1.- P(/R)TIMES.F6.0.37X.-1.-I P(B/A)TIMESs.F6.0)

- - - - - - - - - - - - - - - - 00 314 I=1.8

,,- - - - - - - - - - - - - - - - ( 00 315 J=1.8

11
aF2(J)=6BIN62(1.J)

PRINT 316.Fl.F2

FORMAT( X.iF6.0.6X.8F6.01

PRINT 317.CBIN3.CBIN4

CONT. ON PO 23
PV 22 OF 23

V-34



I17

It

S-- - - - - - - - - - -- - -- 31 8 1

PRINT 304.11.12.111.122

304 1
FORMAT(1X..Z Il.N12. 122.416

PRAV=PKRAV/KOTA
PKS0=S0RT(PK60/KOAT-PKRV.PXRV)
PRINT 305.PKRV.PKSO

305 V
FORMIAT(1X.PREC SLICE=..E12.4.1 .STO DEV=u.E12.4

C6
41304 1

CONTINUE

PRINT 104

00 TO 3

PO 23 FINAL

V-35



SUBROUTINE NRANOM(IYN.IZN.ROMN)
ROMN=-6.

r .- - ---------- 00 1 N=1.12

CALL RRNOM(IYN.IZN.ROM)

RHMN=ROMN+ROM

RETURN

END

PO I FINAL

V-36



6USROUTINE RANOM(lYN.IZN.ROM)
ORTA IA-IB/i29.i/
ORTA T-IRT/4194304..2048/
IYN=IAEIYN+(IB+IAmIZNI/IRT
IYN=MOD(IYN.IRT)
IZN=MOO(CIB+lAsIZN).IRT)
RDM=FLORT(IYNnIRT+IZN)/T

PO I FINAL-

V-37



c IPUTINO X4) OUTPUT FTROM.Y(4. IB2.B FR3EW.84 R

FC(OMP )XX(4).Y(4

IF( INJ -NE( .0

RE TRN

NDT=

OMT=1 F1mT

V-38M--xOT24+-xOT1



6SUBROUT [NE BLOBA(N.GRM.VRL .CCL-.IL.S.B.IYN.IZN)
ODIMENS[ON TG( 128).RC( 128J
LRTR G43/.892979511/

F
IF(VAL -EQ .0.1

T

350 Ta 30

F
IF(CCL .EQ.i.i

T

100 TO 10 A

V;FLOAT( I-I )uQGf
TOC )=GAM/G43xVwmEXsEXP(-V)

621=2.TG( I JTG(l)

CALL NRRNOM( IYN .IZN.RC( IU

GOP TOF22

V- 39



10
YN=YT

A2
20

NN=N-1 I

1, 00 12 J=1.NN >

RC(N.1-J)=RC(N-J)

CALL NRANOM(IYN.IZN.RC(1))

I TO-

I- - - - - - - - - - - - - -- < 00o 13 JJ1.N >

YT=YT+TG(JJ)RC(JJ)

YT=YT/622"VAL
FILM=FLORT( IL-1]
6=(YT-YN)/FILM
B=-6FLOAT( IL).YT

00 TO 31

A3
30

8=0.

31
RETURNV-40

V-40



ISUBROUTINE BLOBP(N.GRM.VRLL.CCIL.S.B... IYN.IZN)
OIMENSION TG(128).RC(128)
OATA 043/.892979511/

F
IF(VAL.EQ ..0.)

T

G0 TO 30

FIF(CCL.EQ.1.3

T

0GO TO 10

EX= I ./3.

YN=O .
62=0.

- - - - - - - - - - - - - -- - < 00 11 I=1.N

V=FLOAT(I-I)JGAM
TO(I)=GRM/C43mVmEXmEXP(-V)
62=2+TG( I )TG( I

CRALL NRANOM(IYN.IZN.RC(I I)

I------------------------------------- 11

- - - - - --- - I

YN=YN.TG( I) RC( I]

622=SGRT1(62
YN=YN/622mVSL

G0 TO 20

CONT. ON PG 2

Po 1 OF 2

V-41



1

10
[ tN= YT

R2
20

NN=N-1

S -......---.------- 0 12 J=-1.NN )

RC(Nl1-J)=RC(N-J)

CALL NRANDrM(YN.1ZN.RC(1)1

YT=0.

--------------- 00 13 JJ=.N

YT=YT+TO(JJ IRC(JJ

YT=YT/622mVAL
FILM=FLORT(IL-1)
6=(YT-YN)/FILM
0=-6=FLOAT(IL)0YT

GO TO 31-

P3
30

8=0.

31

RETURN

VENO

V-42



IF(CCLT.E 0.1.1

GO TO 10

NT=91

S. . . . . . . . . . . . ( 00 9 l=1 .NT

I v

F

SINE(I]=SIN(FLOATI -1 )=0R)

IR=INT(ANGR/OR+.5}

IM=ABS(ANGR/OR+.5

IF( IM.GT.270)

T

IF(IM.GT.180)

CONT. ON PG 2
PO 1 OF 3

V-43



A~I I M~

00 TOF 3

V-42



T

6=-S

RETURN

r ENO4

PO 3 FINAL

V-45



F

T

00 TO I

F

IF(X.GT.32.2

T

DO TO 3

F

IF(X.GT.1 6.

00 TO 4

CONT. ON PO 2
PG 1 OF 5

V-46



F
IF(X.GT.4.1

T

00 T 0 6

F
IF(X .GT.2.)

T

00 TO 7

F
IF(X.GT.1.1

T

GO00 TO 8

F
IF(X.GT..5)

T

.CONT. ON PO 3
PO 2 OF 5

V-47



F
IF(X.GT..25)

00 TO 11

i 6=.3535

RETURN

6=11.3137

RETURN

6= .05177n(X-128 )* 11.3137]

RETURN

A6

6= .07322"(X-64.)+8.

CONT. ON PG 4
PO 3 F 5

V-48



IRETU2.

(X-32 .)+5 .6568

CaNT ONI -
[6=-.14644PX4fi-F 4

g6 V-49



s=1.1 157.(X-.251-.5

I RETURNj

(ENO

V-50



SUBROUTINE ORTAS(SIXU)

IRC-ENSION IRC6-)

OT IRC .)=0IX 1/
IX IX=O =

F

IF(IRF(IX.NE.IRCS)

T

IXU=-1IF(IX-EO.O)

IXU=-l

RETURN

PQ 1 FINAL

V-51



APPENDIX VI

ACQUISITION

COMPUTER SOFTWARE

VI-1



09* GP8M MAPK(TNPU79,CUTPUtTAoErc5=NPUTtTP.6lJTPIJT)
300003 PFAt NS , Nr ,10 ,K , K

100003 "lOMr AX CAMPI4 ,CFTLT (4),CrOUTqCrOUT

101913 A7t 'GAM4'343.9,64/

190003 IIATt rNOnPRPFATEqENCMTN./3.,81.,q./
10000~3 D3ATA 9ELIyNSPc3vMACQTqIF/62. 940,iCOOI)(O.

JW13 DATA PL2,PHTnFG,FDIFF/1.76.,10.,342.
4 3 3/

dnoit 3 rBTA FRQICP ,ErVV'PTTLf1.E3,IO.8,-6.5/

00000~3 DATA TAUJ3/.fl79c?/

000007 ')ATA SVRH7,W'4XSWMN/2.2E3 ,28 .l5E3,6.F3f

~J003 f4MEL I 7T/INi/NACOT, NSPS ,ENOMl ,1EL F, qMF, EMO M~IN
+I 9L 2, OHT EG9 Fr)IFF

+ , FL V.FR~flCr ,FnORT, II. , 129 T11, 122

OOOO1F P12=?.*PT
930 10 ~ 7'y T = IORT(0or~)

100017~ rALt TRIG(rt T,OI,SSCTNv,'rTN)
000O116 crl!= 1
00002U~ 3 'OtTI NUr

P F AT INPUTS
OC002n RFAP~c~lTi)
J00O127 N'SP=210
OtV)024 Ar=3

0 00 a31 1 2=
11,1i3 32 1 11=i

J0303'wT22=i
OCO34. TlS=Ti

000340~ T22'zT22
c "ONVERT TKIPUTIZ (EMO ,3PFP,0 WTSSFHTSSt3)

000 050 ENCM=10.**CP'OMN/it.)

3J06E4 AMIN='ORr(END M*MG*9ATE)
0-00071AITN2=AMTN/i.i.142
3 C~n-?3A=SOPT(EM*0 *O1 'ATIE)

a0 u to2 AM I N3-zAMT N 2 PfRT( 10 o* (PYNO/10).)

-r CALCWIATE LOnP 'PARAMETEPS (TUqAKTA9qAmq-
300113 W=L/7T+,F/EA
00Oji17 AK=FI2*c'rT'rP/STN(PHTS'z)
300123 TAUi=flK/(WN*WN)
O0fli26 TtAU2=2.* (ZET -0 *5/(WN*T AU) )/WKI

101132 = AV/ AMTM
30ni 34 r-O=I*~~ ;1

VI-2



100137 EDOP'R=vI2 4F9UPRT*OT/K
300142 EVMAX=PI2*SW,4XfK
000144 EVMIM=-PT2*1NMN/K
300146 S VR=clI 2*SVR HZ/K

f)EFTNFE CnNSTANTS
00-0152 W'ji9.t7T/TAlJi
Do0155 C2='TAU2/TAJi
JI0156 n3=ricz-1.

090164 6=,.r

000164 =0T T tF Y

000170 SfYH=SIN OTH 1)
009172 C 0T H tC n.9( 3T HI )
o00i74 ITHY=P!2*F10OT

'00201 CnTHY=COS(nTHX)--
0002'37 NACO='O
000204 ACO.
W0f205 AVEEII0=.

IJ00206 STflFS=O.
00020 _ _ AKOU=C.

000210 ' KOU=0. 
_

000211 AMTSS=0.
D130212 AFAL=D.

00013SIG;=O.5*SORTf Nb"/[T)
000221 DRIN9T 202,EN0Dy~,1ELFVEIFqPL2

-L-Z7 202 FORMA1(jYe,#ENg1nR=*,6~.,EF,61

00" 234 IDRINT 204 ,SVRHZS WMXSWtPNFLOFRQDO~FOOPRT
000254 204 FOR~'AT(1X ,*SVRH7=*,Ei2..,* ,SWMX=', E12.4,* PSWMN=z-PE12949

+* ,FLr=*,E±2.49* ,FRQUOlP=*,E12.4,. 9FOOPRT=*,E12.4)
00025. ORINT 206 ,TLIDYNRgSDAMPgSDPHAgIIS912S~liiSl22S
-000330 206 FnRMA-Tc±YI#TL=.,p6,29* ,YNR= 3F6,v 4

32SDAMP=*.F6.3,
+* ,ST)P9A=*,F6.3,' ,I±,12,~i1,22*,4T6)

000300 0DRIMT 207,WNKTAUtiTAU2
91303t4 207 FOdMAT(iX,4Wm=*,F6*i,. ,K=',F61.,

+* qTAUl=*qE12*4q* ,TAU.2=*qE1294)
c TNTTtT7.' miOPS (TP-2EOXIqXO,vQERROERR)

0900314 4.00 CONTINUE
000314 IF MIMOE 0*1) PPTNT3 99
00032?' '99 FRMaTlxq*M4 ACQAY4ISSq .AFALqKDATA9ESEVqEVi*)
800322 IF(NACQeEOeO)GOT0396
'00323 PRIvMT 79?,NACCA"I-SSAFALACQKDATAESEVEVI
'3003'i7  '97 FO!R4AT(1'vp,63Ei2.4vI6,3El2,4)
4flj34T 396 ONTINUE
000347 NACO=NACn~i
000351 IFNC.',AQ)O00
000354 APl=09.
200356 r-AtP(2)=(0.vr*)
390361 CAMI(3)=(0990 9)3

2-30-363 --rFLT )11=-(00!p _no)

900366 CFTLT(2)=(O.,8.)
'000370 .FILT(3)= (0,,,0.)
000373 INIT=0
200373 OW'=PT*B!F
103375 TnAT8=-i

VI-3



JC03'7 EVlr]l.

J 0O04 01 rrH 2=i.

JOJL4 33 'T20

106404STH-Y=O.

03041',7 EinFoy=FnCP4rnnPR
I a I i EVI=V+ECFp'y

0J0420 fTH1= I.

30 p 4 ?? I. 1 !4c n
rl TtlPPULEt'I'F TNITTALT7ATTCN

~ ~9L~32AAWF=P12*FQ ~mPfA~CfR
9 0 4 35AHPm2c"fAO

10 04 37TAMF=IK!T( 5+fA3(AYVPY))

10 %44r (AML3 AflT*FtV)AT (IAMP) *AAMP
-3004502 lML30=0T*FLOAT(lPHA) *AFHA

100rt LtL 'L CIA 43,G7AM3A, r~Pg,fCLAMP,SLOA,BAMP,~Il1, 22)
OC04E CALL 2tOnF( ,43GAM43PSrPH~,CCL ,IPNBgSLOPPPHAIi1,122)

900J-fl cflL=i.

' EL.Yr nATA IfTnATA)

03"53r h L4 (NTTN1JE
I,; V;IAMrPC1A4AP'44

J -- IrVT0C=THAC*1
I 051r TF(IAtNPCGT.TAMP) GO TfO 10
lc0ci3 13 IF(TPF6C*GTr.TPHA) GO Tf' ii
a c JC" lY GO TO 12

a3 01 U2r, "ALL 9LIAK49-A4AS-Yt~7~A~FO9APliT2
010531 rO ' 13
300532 11 IDRAC=I
110533 CALL I q-(l A43 ,VPA2C P~ LP9ID Iit T22)
30050, 12 flON'TTKIJE.

jtJ15 4 7 y r ct C *F t 0 AT IP H AC I 0P wA

309556 TF(J.LT.NSPR)rO TO 1

0 ~1 0l ALL TrA-TfS(1lA'TA)
,jov6,7 nTHI=SOTHO*TnATA

KrT'rAKnATA*i

.11 561 Tr'l= 13T HX*CTHX IT H YOT Hy
0 r, 7 T Y~r~wy rH-TH Y* lcnTH Y

V I-4



000575 STHX='TEMD
1 0057F) TIEMP= STH1*CDTHiCTH 1# SOTHI
09J0602 CTHI=IC THitDTHt-STHI* 'DIhi
000604 STHI=TEMP

OUG1304 ACTHi=i.4i42'A*(1,4YA)' (CTHi*CSCIN-STHI4 SSCIN)
000625 CALL. NRANONCIiI2,X)

000631Lk ~ ~ I7

f, LOOP IFUAT!O
000640 CA14P(4)=CPIPLw((ASTHi.NC,-ACTHI-NW;)'Ct4PLX(CTH2,-STH2)*GI
000657 CALL ;iFLT(rAMPCF!LTCM(tOT,!NIT)
Ml066? CCOUT=G2*CFILT(4)
000670 PnuT=,CnuhT

1,90676 VD=V
00067A IF(AlS(VO)).LT.At4IN3)VO=AMIN3
1000O3 IF(Vl)*NE* . ir(ALL ASORTF(VC, VSORT)
000706 Gi=AGC/V";QQT
000710 G2=r'1
000711 __ U=ATMAGC('OUT)'CTHX-REAL (COIJT) STHX --

390716 E=REAL (cnu T,)*'tTHX+AI4AG (CCUT) *STHX4ES
200723 EV=Ct*EV~tf2*E-C3*F0
000730 EVi=EVO-EOOPPX
000~'32 IF(FV*GT*EVMAX)trOT0500

000736IF(V*LT*TtJGOTOI01
I F I( EV ,G T .EV MA X) DES= -1)ES

r T!FEV*L'T*EVMTNlT3EF=-f)ES
000740 EDOPRx=Egf.PRY+EV1OPR
30 0'741 T H2=TH42+r4.Eli
009744 TH2=AlOflCTH2vPT2)
00075P CALL TRIGtCCLTYH2,STH2,CTH2)
000753 _EVO=EV

0007r,4 EC=f
13 0"56 EVifO=EVi
a a07~57 IF(V *GT @TL) E'SES+ DE S
000764 GOTML
f00769; 4h rONTINtJE

r. MAYRF AN ACOI'ISIT0TT
00 765 T F IFS 9L T .EffPRX)GOTO05 0i
3 007770 ACQ=Ato+i
000772 AVEIF'=AVFES*ES
000773 STOE =STME S+E S*ES
001776 AKOU=AK0U*FLOAT(KDATA)
10100. SKnu=-SOUPLAT(KOATA)FLOAT(KnATA)
0 010 J2 Gfl' 04 0
i01013 4032 P ArCO=ACa/ FL nA T NACOT)

n~loaSIF'(AC~oEO*0.)tOT050L.
M01Q6 ST13EV=SnRT(OA!.QGc1.-P~rOIFLOATcNACOT))
OM113 AVEES=AVEES/ACQ
OW15 STn$=QQT(STOES/AC?AVEES*AVEE-5)
001022 AKOU=AKOU/ACO
301024 SKnU--QRT (SKOU/ArQ-AKOU*AKOU)
0M032 POINT 4039*AC09STDEV
M0041 403 FORAT(iX,*OC=,E12*4,# ,STDEV=*,E12e4)
001041 DRINT 4O49AVEESSTflES

VI-5



O01jq1 DPIM~T 40%Mf'U,SKlU
0Jlh a F 05 FORt4AT(1Y, 'IF KDATA~=*tE12*49,* ,STO) f)EV=*tE12.4)

In I151 53F r ONTTNUE

n ') nPTN'T 90?,pmT'ss

0010 4 POINT 5rC3,effL
0OiV31 q03 FO)PM, T(iyq,#O FALSE ACQ=**E12o4)

031115 307 ODINT jC4

30112t Gol rn 3
J01122 500 CO~NTTNUF

r MT"ZS~r Af'O

00124 GrOrr4OO

r cALFF AC")

001t2c AFAL=! FtL+t.

0311.30 504. OPINT 501"
J01134 505 Fr)R'tTUY,Nl 6C(OUSITICNS*)
Go 11,74 GflTOC 06
00t13r C_ r)

,IPUTTNE NP8Mr)M(I'fvN,I lN,P'MN)

aOI~ 0 t1'flo)MN 6.

1000" onr 1 N=1,12
Ola01r 'rALt PANl.VTYNqT7MqR"Y)
1000 1 R m fl = f tNI+Rrl

000017 RIFTljo N

lzU~vnUTTriE PA NnM(TY NI7Nqt"M)
)10O096 flATA IAB18f1q,1/

000039 ATA TTOT/419(.304.,92048/
OJO000b IYN= A*IYN* (T9+TA*IZN)/TRT

,10011L TN=m n(TVKITPT)

9.31J~n~nT7M=Ml((T*TA*TZN)qTRT)
000J12A RYM=FLOAT(TYN*TR'4T7N)/T

j00072 ~ TIR

VI -6



stUqOUTTNE 91F~tT(xqyqOtPCTIN!T)
r INPtIT INTO Vq4),9 OUTPUT FRO"~ Y%), INIT=D FOR NEW OMC OR T
r FIRST cpriER TN'TERPOLAT!CN

_____ O41L~EX X(4)sY(4)
030010 IF(INI ToNEeOtGO TO£
000011 IMT'1.l
000011 OMT=Otr,*'
D0002 B±=((0MT+84 j#OMT/24o~ie) OMT*1.
000020 3=(iOT2.i)CTi)CT3)R

_93= ( f ($A *.*OMT-1-249 . )i.L!QYT:1 .)!T14/l

300U44 A1=0OT*OM1#flOMT(24s *8)
330046 A2=ii.'Ai

rC OUTPUT! 09TAiA2,~iq82q3'94
0'30050 1 Y 14) Ai(X(4) IFY(i))4 * (X (3) X(2) -02'Y (3) 13Y(2) - 94Y (1)

000126 X(I)=YfI*i)
000134 2 Y(I)=Y(T4A)
000±44 RETURN
000144 END

SUAIPOUTTt'W qIL0~A(NGAt4,VAL ,CCLTL ,SBIYNIZN)
000014 9IMFNSION TGdI.28)qRC(12e)
O0014I nATA C43/.q297q51ii

3 n-1--IF(VAL.EQ,0.L-G..T-n--30 .

Moir-1 TFT~irL.E0.i.) GO TO 10
000017 FX=ie/3*
OP0020 YM=10.
000020 S2=0.
000022 00n ii I~iN

A111021..t - -VFO11- GAM
OV0025 TG(T)=GAM4IG43*V*.EX4EXP(-V)
00104'+ S2=S2*TG(I)*TGC!)
t)0046 CALL NRANOn4(IYNIZNqR!C(I))
0000532 11 VM=YN 4TG (I)*PC (1)
3 00 064 'R 2=SCRT ( 121
000066 YN=YM/S22*VAL . .

0000'74 GO Tn 20
0000T'" ±0 YN=YT
000077 20 NN=M-.

00010110 12 J=1,NN
00fl10? £2. RC(ki+i-J)=Rlr(M-J)
110111 CALL KRANOP'lYN9IZNRCI)

000115 VT0.,
o0011i' 0f 13 JJ=1,N
0 0 01277 13 YT=YT+TGCJJ)*PQ' (JJ)
000130 YVT=YT/IR2?VAL
0003? FTLMH=FLn4T(IL-i)

-010-3.- - --- S=(YT-YN)/FTLM
000136 !=-R* FLOAT( IL ) 9YT
000±42 rO TO 31
000142 30 S=o.
000143 8=0.
3001Z4 31 RIFTURN
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100014 ATA G43/.5q~q7c)5jj,
13 00 1 , IFf V"L.Er).Q.) GO T~O 30

J CllrTF(Crt.Er).1.) f7,0 TO 10

000120 ~ 2= r,.
0%fn)22 DOt 11 T=IjN

J"OO 2v Tfl UT)=GAM/r4,4*V*EX*EXO f-V)
i 0 0 1". '2=S2 +TG (T) -#Tfl(I )

I017 L, rn Tn1 20
10 Y JI=V'

3 1 I] ? 12 r" (1 +1-J) =oq(NI-J)

JQO11l6 1n(l 13 JJ=19,1l
3427 13 Yr=YT*TrG(JJ)9~fr(JJ)

ii)130 YT=YT /!z2'7wVAL
I 132 FTLmt4F~rAT(L-1)

i c 177S= Y' -YM)/F1M
) C, A C = - S*FL r T (IL)YT

31 1145 in

SUIROUYINIC TOTG(rCLT, AN17,-Rr)

0 0 i7 TtffNSIO'I lzPE(91)

jjq n T (C l- T. r ,, . ) rO 'r 10

113u 13 ")O 9 T=I1,'T"

010"'3? TMAlV' (ANrRfORJ+* 5)
0 a 1 3 ATF(TM.GT.270) r0 To L&
I I 0 4 2'FfT'4.rT.1~tn-l Go TO 3

JJJ145 Ir*(TM.GT.90) GO TO 2

3 0 0,31 r= l TN F -T m+G+ I)

3 i35v: r-STNE (TM-10fi)
10005-P GO ' 30

JOJ163 rSO TO 30

0 00 1;5 r= ITN F (T4 - 2' 0f1)

300072 wj 0

VI -8



SUBPnUTINE ASORTF(XUS)
rl MAX TNTERP E#R=1.46(t1.LE.X.LE.128

000095 X=AB tXU I

1_0 a Qo06 IF'X.GT.128.) GO TO 1
000012 TF(X.GT.64. GO TO 2
000015 IF(X.GT.32.) GO TO 3
01002n IF(X.GT.16.) GO TO 4
000023 IF(X.cT..) GO TO 5
T00026 IFiX.GT.4.) GO TO 6
0031 .. IF(X.;T.2,.) GO TO 7
00n34 IF(X.GT.1.) GO TO 8

000037 IF(Y.GT..)GO TO 9
000042 IF(X.GT..25)GO TO TO 10
90004c IF(y.GT..125) GOO T 11
00005n S=.3535
0_00_ 1 RFTUP N
000051 1 S=11.3137
900052 RETUN
000053 2 =.0~177*(X-128.)+11.3137
000057 RETURN
90005; 3 S=.07?22*(X-64.)+8.
000063 PETUN

000063 4 -=.10355 fY-32.) 5.6568
000067 RETURN
000067 5 ;=. 1aE44 (X-16.)*
000073 RETURN
0090O7 6 S=,2071*(X-.)2.8284
000077 RETURN
000077 7 S=.2928*(X-4.)+2.
300103 PETUON
000103 8 S=.4142*(X-2.)*1.4142
00197 RETURN
000107 9 S= r8 (X-,) +1
000112 RETUPN
000113 10 S=.82~*(Y-.5*5) 0 7071
900117 RETURN
00011 7 11 S=1.i(5"X-*25) +5
000123 RETtIoN
'00123 FND

SUBROUTINE lfBTAS(XU)
00003 rIMENSIOM TRC(6)

90q003 nATA IRC/G,0,0,0,0,if
Do00o3 - X=0
000003 IF(IIR () .NE. IRC (6)IX=1

000007 no 1 I=1,5
000011 1 IPt7-I ) = I Rr(6-I)
000017 It=IX
090020 TxU=i

_00gaO _ TF YT _ .E. 0) IYU=-1.

000023 RETUPN
000r24 EN0

VI-9



DATA GAM43.N43/.09.64/
OATA ENODB.BRATE.ENOMIN/B..88-.-S/
OATA OELF.NSPB.NACQT.BIF/62..40.100.1000./
OATA BL2.PHIOEG.FOIFF/176..10..342.433/

DATA 11.12.111.122/1.1.1.1/
DATA FROOP.FQOOPRT.TL/13.E3.10.8.-6.5/
ODATA TAU3/.07957/
OATA FLO/iO

-/
DATA SVRHZ.SWMX.SWMN/2.2E3.28.15E3.6.85E3/
DATA OYNR/3./

NAMELIST/INI/NRCOT.NSPB.ENODB.DELF.BIF.ENOMIN
.BL2.PHIOEG.FOIFF
.FBAMP.FBPHA.SDRMP.DOPHA.GAM43.N43
.FLO.FRGOOP.FQOPRT.11.12.111.122
,SVRHZ.SnMX.SWMN.TL.YNR

PI=4..ATAN[1.)
PI2=2.mPI
ZETA=SORT([O-51

rCAL L TRI[CCLT.PI.SSCIN.CSCIN)

ICCLT=1-

3 v
CONTINUE

IC READ INPUTS I

READO5.1N1)
NSPB=200
NACQT=30
6WnX=2500.
FRGOOP=1000.
11=1
12=1
111=1

122=1
116=11
126=12
1116=111
1226=122

C CONVERT INPUTS (ENO.BPER.PHISS.PMISSB)

CONT. ON PD 2
PO 1 OF 12

VI-lO



ENO=10.ws(ENOOSI10.)
ENOM=10.xm(ENOMIN/10.1
OPER=1./BRATE
OT=BPER/NSPB
PM166=PHIOEGaPI/180.
AMIN=69RT(ENOMaNOmBRATE)
AMIN2=AMIN/1-4142

jA=S0RT(ENOmNOmBRATE)

AGC=SGRT(AMIN2)
AMIN3=AMIN2/SGRT(IO-so(DYNR/10-1)

.. O P; PA R FM
Acui rilr=E ETERS (TAUI.fAU2.K.TAUBI.TAUB2-.Kb7

WN=BL2/(ZETA+0.25/ZETA)
AK=Pl2mFDlFF/SIN(PHISS)
TAUI=AK/IWNeWN)
TAU2=2.m(ZETA-0.5/(WNuTAUI))/WN
K=AK/AMIN
EDOP=PI2nFRQDOP/K
EOOPR=Pl2wFgDPRTmOT/K

IEVMAX=Pl2nSWMX/K

16
FEVMIN=-PI2 WMN/K

SVR=P1286V;H Z/ K
DES=OT*SVR

F-C DEFINE CONSTANT

6
Cl=l.-DT/TAUI
C2=TAU2/TAUI
C3=CI+C2-1.
C4=DTnK
CS=DT/TAU3
C6=1.-CS
OTHI=PlnOELF*OT

160THO=6IN(OTHI)

6
COTHI=COS(DTHI)
OTHX=Pl2xFLOnOT
60THX=SIN(DTHX)
CDTHX=CO6(DTHX)
NACO=O
ACO=O.
AVEES=O.
6TOES=O.

AKOU=O.
6KOU=O.
AMI66=0.
AFAL=O.
61D=O.SaSGRT(NO/OT)
PRINT 202.ENOOB.OELF.BIF.BL2

I

CONT. ON PD 3
PQ 2 OF 12

vi-i 1



FORMAT(IX.ENOOD=..F6.1.m .OELF=m.F6.1,
m .81F=m.F6.0.m .BL2=n.F6.0)

PRINT 204.SVRHZ.6WMX.SWMN .FLO.FROOOP .FQPRT

204 1
FCRMATC1X.mSVRHZ= .E12.4.m .SWMX=n.E12.4.m .SWMN=m.E12.4.
n .FLO=*.EI2.4.m .FRQOOOP= .EI2.4.j .FOOPRT=u.EI2.4)

rPRINT 206.TL.DYNR.S60AMP.SOPHRA.S1. 126.11i6. 22S

206 v
FORMAT(IX.mTL=..F6.2.= .DYNR==.F6-1.m .SOAMP=m.F6.3.
I .SOPHA = .F6.3.= .11.12.111.122m.416)

PRINT 207.WN.K.TAU1.TAU2

207 v
FORMATTilX.WN=E.F6-1.x .K=.F6.1.
I .TAUl1= .E 2.4.m .TAU2=m.E2.4)

Ic INITIALIZE LOOPS (TH2.EO.XI.XOQ.V.QERRO.ERR)

R2

I CONITINUE

IF(NACQ.E .1)

P R I N T 3 9 9

FORMAT IX .NACO.AMI66.AFAL.KOATA.ES.EV.EVI.)

CONT. ON PG 4

PG 3 OF 12

VI-12



PRINT 797.NACO-AMtIS.AFL.RCQ.KOATA.E6.EV.EVI

jFORMTtlX.16I3El2 4.16 .3E12.4)I

39 v
CONT INUE

NACG=NRQ

CAflP(2)=CO..O.)
CAflP(3)=(O. .0.)
CF ILTL 1~f 0. .0.)

CFILTC3)=(O. .0.)
INIT=0

IOATA=-I

EVO=0.
TH2=O.

1T2=I

CONT. ON PG S
P 4 OF 12

VI-13



EO _O_

EV=O .
EOOPRX=EOOP*EDOPR
EV 1=EVtEOOPRX

ACR6Q2...7-

RRMP:P I ' 3P/CO

RPHA=P I2uFBPHR/ACOR
IAflP=INT( .5.OAt43/(ARMPaDTJ)
IPHAI=INT( .SGAM43/(PPHR.OT))
GPM43R=OTmFLORT( IRIIP 2.RMP
OGf143P=DTwFLOAT( IPHiR].RPHR

COCT.NPO

ICALL ~~~ ~ ~ POO 12B(4.~l3.SRPCLlM.LOiAP1112

I± 14- -772



GO TO 12

YP:6LPuFLA.T(IPHAC).BM

GO TOF 12

10-1



J=O

CALL ORTAS(IOATA)

FS0TH1=S0THO. [DATA
KDATA=KDR TA

-C DEFINE INPUTS (TMI.NS.NC)

1 -

ICONT INUE

TEMP=STH'XeCOTHX*CTHX*SDTHX
CTHX=CTHXoCDTHX-STHXnSDTHX
STHX=TE1.P
TEMP=STHm1UCTHI.CTHImS0THI
C TNI=C THIn CDTM 1-S THImSO THI
STHI=TE.'IP
A5THlI.4142muuu.rA).IsTHluCSCIN+CTHIESSCIN)
ACTH l=I.4 42unuC I. YA mCTHINCSC IN-STHl.SSC IN I

FCALL NRAINOtI(I.12.X)

FLALL NRANOMnII.12.X)

+N6=X.SIGI

[C LOOP EQUATIONS

CONT. ON PO a

F07~ OF



ICAMP(4)=CMPLX(ASTMI-NC.-ACTMI-N6)NC PLX(CTH2.,-6TH2)nGl

FCALL BIFILT(CAMP.CFILT.OMC.DT.INIT)j
T--

OUT=G2uCFILT(4)
,;CFILT(4)c T

COUT=CCOUTCS.UV=C6mV+CSmU
VO=V

F
.c IFIASSCVD).LT-AMIN3)

T

IVD=AMIN3

F
IF (VD.NE .0 -

T

CALL ASGRTF(VO V6GRT )j

GI=AGC./VS.G=RT

G2=Gl
U=AIMArr(COUT)mCTHX-REAL(COUT)mSTH)(
E=REAL(COUTI*CTMX+AIMACr(COUT)mSTHX+ES
EV=CI*EV+C2uE-C3nEO
EVI=EVO-EOOPRX

FF
IF(EV.GT.EVMA

T T

GOT0500

CONT. ON PG 9
PO 8 OF 12

VI-17



C ~IFV.T.VMX)OSL OE

C IF(EV.LT.EVPIINDES=-DES

EcOPRX=EOOPRX+EOOPR

I I2=TH2*4C4 mEV I
ITH2=AflOO( TH2.P 12)

CALL TRIG(CCLT.TH2.STH2.CTH27

EO=E
EVIO=EVI

CGT. O PG 1
IF(VO9OF 12

VL-16



6TOEV~6ORTPCO= I.PC)FOR(AQ)

AVEE=AVEES/RCQ
S TOE6=6GT SES QA EEmRVE
AKOU=AKOU/FLAT AA
6KOU=SQRT C sOu/RgKO.ROU)KOT

PRINT 40AO.T

ICQONG 11)

PTTOF 1

GOT0504



PRINT 404.AVEES.6TOES

404 V
FORMAT(X.nAVEES=,.E2.4. .STOES=m.E12.4)j

PRINT 405.AKOU.SKOU

FORMATL1X.mAVE KOATRA=.E12.4.u .STO DEV=s.EI2.4)

A6
CONTINUE

PMIRS=AMS 6/FLOAT(NRCT)2
PRINT 502.PMISS

FORMAT(l[X.PR MISSEO AC0G=.E12.4)

PFAL=AFL/FLOAT(NACGT]
PRINT 503.PFAL

FORMART(X.nPR FALSE RCQ==.E2.4)

PRINT 304.11.12.111.122

FORMAT(1X.all.12.I11.122m.416)

PRINT 104

FORMAT(I IF)

CONT. ON PO 12
PG 11 OF

VI-20



A7

CONTINUE

Ic nssEDo AC

AM166=AM66*I1.

0 T 0400

5F1

SCONTINUE

C FALSE ACO

RAFL=AFAL*1.

GOT 0400

P9

PRINT 505

FORMAT(IX.NO RACUI6ITIONS6)

00T0506

PG 12 FINAL

VI-21



SUBROUTINE NRANOM(lYN.IZN.ROMN)
ROMN=-6.

r --------------- 00 1 N=1.12

CALL RANOM( IYN.IZN.ROM)

II0MN=RDnONROM

IRETURN

VI-22



6UBROUTINE RANOIC IVM.IZM.RDMI
DATA IS.18/129.1/
DATA T.IRT/4194304..2048/
1VN~lAn1YN.C 18. IAoIZN 3/IRT
IVN=t10( 1IYN.IRT 3
IZN=iO( C18.lAu [ZN). IRT)
ROM=FLOATC IYNeIRT*IZN)/T

rENDO-

PO I F NA

VI-23



[-SUBROUTINE BIFILTIX-Y.OMC.T.INITI

c ANPUT INTO X(4). OUTPUT FROM Y(41- IN17=0 FOR NEW OMC OR 7

c FIRST ORDER INTERPOLATION

-
0

COM EX X

F
IN INIT -rit u I

T

GO TO IE

INLT=l

OMT=OMCn7
81=((OmT*B.)mOMT/24.*I.)nOMT*I-
S2=(((ll-vOMT/24--tl )mOMT-1.)sOMT-3-1/81
83=1((Il.mOMT/24.-I:I.OMT-1.).OMT-3-1/81
f)4=(((OMT-6-)wOMT/24 .. 1.)mOMT-I.)/Bl
AI=OMTmOMTwOMT/(24-m8l)

lA2=11-mAl

Ic OUTPUT OMT.Al.A2.81-82-83-84

IY(41=Alm()C(4)+X(l))+A2w(X(3)*X(21)-82nY(3)-83uY(2)-1340Y(l)

- - - - - - - - - - - - - - - - - 00 2 1=1.3

- - - - - - - - - - - - - - - - -
Fy-(I)zy(l.l) I

PQ I FINAL

VI-24



SUBROUTINE BLOBA(N.GAn.VRL.CCL.IL.6.S.IYN.IZNI
OIMENSION TG(128).RC(128)
DATA 043/.892979511/

F
IF(VAL .EO.)

T

00 TO 30

IF(CCL.EO.1.)

00 TO 10

EX=1./3.

YN=O.
62=0.

S- - - -- - - - - - - - - - - - 00 11 I=1.N

V=FLOAT( I-ImGAM
TO( I )=GM/G43uVuEXsEXP(-V)
62=62+T0( l)uT (l)

CALL NRANOD(IYN.IZN.RC(I))

IYN=YN*TO([)RC(I) j

622=60RT(S2)
YN=YN/G622mVAL

I00 TO 20

CONT. ON P 2
PO 1 OF 2

VI-25



10
YNzYT

A2
20

NNN- I

. 00 12 J=1.NN

RC(N-1-J)=RC(N-J)

V1

YT=YT/622nVAL
FILI=FLOAT( IL-1)
6=(YT-YN)/F7ILM
B=-SFLOAT ( IL )*YT

00 TO 31 -

=.

31
l RETURN I

VI-26



SUBROUTINE 8LOSBPN.GAM.VAL.CCL.IL.S.B.IYN.IZN)
01MENSION TO(128).RC(128)
OATA 043/.892979511/

IF(VAL.E.O..)

T

CC T 0 -

F
IF(CCL.EO..)

T

IG TO 10

I YN=O.82=0. I

r - - - - - - - - - - - - - - - - 00 11 =1.N

V=FLOAT( I-1 ).GAM
TG I )=GA/G43a=V=EX*EXP(-V)
62=62tTG( I )TGC )

CALL NRANOM(IYN.IZN.RC(I))

-' - - - - --- - I

IYN=YN*TO(I)=RC(I)

622=60RT(6S2)
YN=YN/622mVAL

G0 TO 20

CONT. ON PG 2

PO 1 OF 2

VI-27



10
SW-N=Y- I

A2
20

NN=N-1

00 12 J=1.NN

( CRLL NRANOnl IVN.IZN.RC{ l))

I T=o. I

- - - - - - - - - - - - - - - - 0013 JJ=.N

31 TO 31

A3
30

6=0.

31
IRETURN

VI-28



SUBRUTIN T O 10 -- ______.

IF(CCL.T.0180)

T

!ETOWP 2a

NT=OF

- - - - - - - -- - - - -< 0VI-29~



CIN(I.90.)

GO TO 20

C=INE( 11190.1

rECizNE-Mn9O1Z

00 TO-30



30-3



F

IF(X.GT.42.)

GO TO 2

IFIX.GT.32.)

T

00 TO 3

IF(X .OT .16.)

T

00 TO 3

CONT. ON PG 2
PO I OF 5
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IF(X.GT.B.)

T

00 TO 6

F
IF(X .GT .24 .)

T

00 TO 7

F

IF(X.GT.1.)

T

100 T07

00 TO 9

F
IF(X.GT..5"

T

CONT. OWN PG 3
P0 2 OF 5
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A2

o00 TO 9

A3F

T .

IFIX.GT.. 25)
00 TO 11

6=.3535

6=11.3137

I RETURN I

S=.z05177=x-12e.11 .313 37

I RETURN

A6

6=.07322m(X-64.)-8.

PD 3 OF
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[ RETURN I

A71

S6=.10355 ([X-32.),5.6568

RETURN 

S6=.14644(X-16.)*4. 

RETURN

A 9

6= .2071(X-B.)*2.9284

IR E TURN

81

6=.29280(X-4.)*2.

SRETURN

82

6= .4142"[X-2.)*1.41421

1RE TU RN

CONT. O PO 5

VI-35
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~RT
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F

I IRC-IE=IRC(6- ))

T

IXU=-1

I Exu-l I

SRETURN I

PV 1 FINAL
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APPENDIX VII

MISCELLANEOUS SUBROUTINES

This appendix presents three subroutines which were found useful in trouble-

shooting the receiver during the software development, but were not used in the

production runs.

The first is OSCILL which is an oscilloscope and plots three inputs. These

are entered into the routine by lists. The routine automatically scales the

output.

The second is SURV which is a voltmeter. It gives the mean and standard

deviation of the input, as well as the mean and standard deviation of the absolute

value of the input.

The third is CHMEM. This was used early in the analysis when there was one

conditional probability matrix which was the position by position summation of

all four of the matrices of this report, i.e., just P(B/A). It generates infor-

mation to determine the skew of the matrix.
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.UPPOUTINE OSCILLULLLXvYgZ)
C XYZ PLCTTEO VS tLL

---O7DIM ENS-ION OUT(66),9X(90)PY(90),97(90)
000007 - DATA FLANKSTARfXXqYYZ2,AZ/

000007 LZLLL-1
_ C i ST tPAX+PTIN

jecuiG XMAX=-.E0
malzXM~TN=1.EiG

J00114 00 10 1=1,1
TjuW01- --- -i1T(7(I.GT.XMIA)() )04Ax=2cI)
OC6022 TF(Y(I),CToX1AX) Xt4AX=Y(I)
000027 IF(Z(I),L'r.XMIN) XMIN=7(I)
CO0034 IF(Y(!)*LT*XIhN) XMIN=Y(I)
IC0041 IF(x(I),GTX4AX) Xt4A)Xx(I)
000046 10 IF'(X(I)*LT*XtlIN) Xt4IN=X4I)

000J06.0 - 5vMX(MA-FN+6
C -THEN SCALE

000064 XINT=(X'4AX-X?4IN)/65.
000067-- PRINT 99,XMAXXv4NjXINT
cuaiaii 99 FORt0,AT(iX,'MAX= *vGi4.6v* MIN= 4,G14.6,

*'I}4~= #Gi4.64
1olo IF(XMAX.GT.0. .AND.XII.LT.O.) IYZ=INT (B)

goo IU- STEEP=0.
O00115 24 00O 20 lziE6
100117- 20 OtT(I)=STAQ
i00123 IF(XMAX.GT*0. .ANO.XtIN*LT.,0e) OUT (IYZ)=AZ

IFTTEE.ECi ) GO TO 29,
101f136 OUT (IN-t(SLOX(I)+13) )XX
0 TO14 4 -OUT (TNT(SLO*Y(i),B))VYy
300150 0UT(IWT(SLC*Z(1),B))=ZZ

LL=i
000155 PRINT 22,LLOUT
W12lb4'--2 -'-FDRWAT(jiYT3,66AiI
'300164 LENC=L-1
c00[66 030 23 LL=2,LENC
a 0 172 nn 28 1=1,66
0 GtZ'f3 2-8 OUtT(I)=8LA4K
100177 __ UT(1)=STAR

10023i0 IF (XMAX*GT.0. .ANO.XMINeLTeo.) OUT(IYZ)=STAR
OHM21 OUT (ITT(SLO*X(LL)+B))=x
000221 OUTr(IWT (sLC*Y (LL) F) ) =YY
C002_30Y OUT(ITWT(SLC2(LL)+8))=ZZ
0002-37 23 PRINT 22,LLOUT

_M25r- __STEEWI._
000255 Gn TO 24
0 G0511 25 OUT(INT(SLO*X(L)q.))=XX
060264 OUT (I NT(SL O*Y(L) +8)) YY
H2~ 02" - (UT (INT (S LO'z(L) +B) )=ZZ
000302 PRINT 22,LOJT

GC0312 EN?)
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SUBPOLTINE SURV(CXVVS).
OC0006 91MENSIOI VS(6)
00-0-M - IF(CX*E0*i.)GO TO i

-- cacia VS (i) VS (i)+i.
0001i VMVIYEVS 2VI-V
000013 VS (10=VS (4) 4'3S (V)

VS (6)- VS (6) +*
003020 GO 'TO 2

_iCONTINUJE
000020 IF(VS (i) EO.ei.)COTO3

-VS'(2) 2_VS_(*2liVS M

~1001023 VS (4) =VS (4) fVS (1)
000a5 - flUI=VS(6)VS(i)-VS(2)*VS(2)
300030 IF(fDUP.T.C.) GCT04

3_a-H-S2VS(3)=SQRT(OUM)

U0Q4 T u. FTUU. U *0- (;- 5
100044 VS(5)=SOR;UI)

--- naF'-T PPII4T 20,VS

J000r,7 20 FORt4AT(Ei294)
1U1~7 - RETURN

00]00 6 0  3 PRINT 10]
0T U W i u6-4-- (i x 'MISSED rCUN'Tv)

IC016's RETURN
30IM5 4- PRIKT li

300011 11 FORtIAT(IX,'SQRT PBLt" i*)

-ja-07j- - RETURN
000072 5 PPINT 12
'U U0U F b ~ 12 _-TRWT i X-9SUT P L K 2'1
300076 2 RETUJRN
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SUVROUTINE CHMEW(S)

00003 DIMENSION B(8,8)
-g 0-03- ..
000004 AUL=O.

C0006 ALL=0.
-50007 ALR=0.
000010 S=0
OOi 00 t0 1=1,4
J00012 nO 20 J=,I4
MUOTT- .., ... '-w-sB(TI ,J is g( 9 T93 -S e I J) 9-) -SB ( 9- 1 J-
000033 A=A+V
300035 AUL=AUL+SE(IJ)
300041 AUR=AUR4S (I 9-J)
S000D6 ALL=ALL+SE(9-I J)
000C52 BLR=ALR+SE(9-I,9-J)

000063 10 CONTINUE
O-a00 55. A=A/16.
300067 S=SO1T(S/16.-A*A)
00074 PPINT 30,AS
300103 30 FORMAT(1X,*M+SD MEMORY *,2E12.4)
-HTUUT-- ~ ....... -yRT - "31;'ULAUN ALL, AL
000117 31 FORIA (tiiX 9,BY QUAORENTS' 2Ei2.4,/,i3X,2Ei2.4)
000117 RETURN
003120 ENO
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APPENDIX VIII

NOMINAL RUN PRINTOUTS

TITLE PAGE

ENODB-7, Fading VIII-2

" -8, " 3

" -9, " 4

" -9.4, " 5

" -10, " 6

" -11, " 7

-7, No Fade 8

-8, " " 9

" -9, " " 10

" -9.4, " " 11

-10, " " 12

-11, " " 13

9.4dB Acquisition, Fading 14

" " No Fade 15

12.4dB Acquisition, Fading 16

" " No Fade 17

Probability of V, 6dB, No Fade 18

S", 9.4dB, No Fade 19

" " -20dB, Fade 20

" " 6dB, Fade 21

" " 9.4dB, Fade 22

9.4dB, DYNR = 0, Fading 23

" DYNR = 3, Fading 24

" DYNR = 6, Fading 25

" DYNR = 0, No Fade 26

" DYNR = 3, No Fade 27

" DYNR = 6, No Fade 28
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ENOO8 7.0 POELF= 62.4 sf= 1000 tBL2= 176 ,NSLIC= 26 SFT-44 - --- ----6 --F- --
SVRHZ= 0. ,SWMX= 2.8150E+04 ,SWMN= 6.6500E+03 ,FLO= 1.0000E+01 ,FRQDOP= 0. ,FQDPRT= 1.0800E*01
TL= -6.50 ,0YWR= 3.0 SOANP=- .23eStSDPP4= .470 ,-i,2-,t-,122 -- -12--430 n  - ---- 1-- ------ - -- -
WN= 165.9 ,K= 468.6 ,TAUI= 4.5000E-01 ,TAUZ= 8.4420E-03 ,MN8= .9 ,KS= 614.9 ,TAU61= 2.0353E402 ,TAU92= 1.4945EI00
036- Innr-03 CT'Ymv- . eC s-03n _v mCAma- i Er4a83-01V STn pD- 237 263E-0 ITT- ann
LOCKIN= 1 ,DROPOUTS= 1 ,AVE= 4.400EC+1 ,STD DEV= 0.

-- EIan - -
4.60CE*G1 9.CC, FOO 6.090(0t"O 2.0000E+CO 1.OG00E+00 2.0000E+00 0. 1.0000E00 1.0000E+O8 4.0000E*O0

--- 2. 044E*4C- 2.-4n4l4* -4-4&E-4O -- t 4-4-4.-041E 40-- 2.# 04---#.- -29Uf 0-
3.0000E+00 1.00000 1.000CE*00 3.0000E0 1.00 . E 1.0000E00 1.0000E00 . E 1...000E+0O
n j. _ nn nn 2 nnC r I 00nn0Eai n n n n 4 nonOEan C,
2.COO0E+OC 1.0000FO o. C. o. 0. 1.0000E+00 1.0000E+00 0. 0.

- -.- ... - _---0- .-------- --- .. -. -- r fnnn-Enn n- n- n-

0. 0. 0. 1.0000E+00 0. 0. 0. 0. 0. 0.
- - 1 0E--0- - -0- - --- 4 ---- . E - a annEnn n n n 0

0. J. 0. 0. 0. 0. 1.0000E+00 0. 0. 0.
0 0 . 0 nA 1-no inna na n- 2 IFeOAn0

- - - ---- - ----- -4- ----T -= P.. i A) TI4ES 183 _

109 36 18 15 2 1 1 5 6 1 2 0 1 0 0 0
-- 50 - 26-- 4- 10 --- - - - C -- 1 - --- 2 -- n a - ------ a a

36 19 20 9 3 1 0 1 5 2 1 1 0 1 0 0
1 4- 12 . 2 1 0 0 7 0 0 0 1 0

2 5 1 2 1 3 0 1 16 6 5 1 2 0 1 1
0- -A1- -- -. 1 0 ( 0 4 - 13 11 2 1 1 0 2

1 0 1 0 0 a0 0 66 34 16 10 2 1 0 1
-- .--- - 2- --- --- - ----------------- - --- --. 97  -5--- 33 18 7 1 3 6

*1,-1 F(IS/)TIMES 183 ti,+1 F(9/)TIMES 483
S 0 2 20 50 103 4 1 1 1 2 0 1
2 0 2 1 8 21 31 33 1 0 1 0 0 0 0 1

-- --- -- 4---- -- - --- - -1- -.--. - ------- 1 -- 0 1 0 1

0 o C 3 2 5 7 10 0 0 0 0 3 0 1 2
-- --- 1-- --- ------ 2- -- -- 2-- ---- 1 ----- 4- 0 1 2 - 5 7 13

0 0 0 0 2 1 0 1 2 0 2 1 5 18 23 48
0 0 0 1 1 0 1 2 0 1 2 3 2, I 3 65
1 0 1 3 2 1 0 7 2 1 1 3 6 32 50 104

11Z1"2--374 - 81- Z4 1326i ' 93- -__*--- -- - _-- ________ ________

REC SLICE= 2.4869E+01 ,STD DEV= ;.7223E+00 ENODB = 7 FADING
.___ 1/31/744



Eo - E -onr 20o 9TF- 1000 99.-81.2- 176&S-C=---2 YASOFT- o3060 ________---_--_

SVItHl= 0. ,SWMX= 2.8150E+40' ,SWMN= 6.85C0Et+03 ,FLO0 1.0i300E+01 ,FRQDOP- 0. ,FrjDFRT= 1.58COE*1l
-TL1 -6 &-n Dyxj4L=- -3.i04 ,SDMP;: - 30 -SDJWtA=--47 -9T 9t12t Li,I-2.--429 ---3 - -- - - -

WfN= 165.9 ,K= 469.6 ,TAtiI= +~.SOOOE-Oi ,TAU2= 8.4.420E-03 OWNO= Q' ,Kl= 6J4L.9 ,TAI'qi= 2.t3 3E.2 ,TAU02= 1.1 4 c+12
?W- 4-2r%32;-O;' SMEMF- 4-3E-30 YAA- P'j' 1. 58E;-QWi STO PEM- 2 9I- i BT - £90

LOCKIN= 1 , DROPOU3TS= I ,AVE= 1.4000E401 ,STO DEV= 0.

3*00CGE~li1 3.01OOE+00 4.11000E+CO C. 1.0C3lE+C0 i.UOOOEi00 0. 2.OocaFUC 1. 2.O~caE+cc
0. . ar(FOm '- a---- --- - 3--Zc-gE*0- 2.40W+44) -0- ---- ----.--- _-u.-

3.OCOUE*00 1.VCVMF4C3 1.'0000E.CO I.C0OCE+0O 1.1COE*00 1.00O0E+00 0. 0. 2.OCCOE+C 1.OCCIE+00

1.000UE40C £.C~OCE+Cl 0. C. 3. 1.0000E+10 0. 0. 1.30)3E+CD G.

a. 0. 0. G. 0. a .a

0. 0. 3. c . c. 0. l.CG~lE0CL C. 0. C.

-10-1 P(B/A)TXIWS -5- --- -1*1 P)RL)T4Es.. -481- - -.--- -_

111 3 1 21 3 3 1 1 0 2 1 1 0 a C
AP PC -- 4 7l -fl-- -i--I - - 0- 4 ---- E---

38 18 ip 13 3 1 1 a 0 0 1 0 C c 0 a

1 2 1 2 0 0 0 1 14 3 4 2 0 0 0 1
n i I --a- ti n- __q_ A? & 3± 2 ___- 1

0 0 a 0 0 0 0 68 28 1? 4+ 2 0 a 0
I n ?_ ±1. 67 33 s--z- 7 q 5p 4-

#1,-1 P(A)TTMES 453 #19*1 P(9/A)TIt4ES 483
2 1O 11 ?.I cc 117 1 7 1 1. 0

3 a 0 2 6 17 19 '.0 0 0 a a a 0 1
r 0 -___g~ -t- --- ___ ----- a 01 0 0 -- -- __

2 a 0 0 0 5 4 11 0 a a 1 0 1 a 3
a fl n- 0 : l A 2 3 1- p c-l 0±----5---&--±0-- 6 -1

0 c e 2 a 0 1 3 a a a 4 6 13 31 45
n r n I r I n I1 0 n 1 ;2 d.1 87

a 0 0 1 1 a 2 4 5 0 1 2 7 18 50 109

NEC SLICE= ?-.5369E+01 ,STO OEV= 3.67S6E*CO __OD 8__ FADING_ ______- /1/

-- l-3174



-rEOD-4= -- 9. F- -6t-2-G-- -41 f- -40-1 --42= 176 fNL-TCE-= - 26-- ASOFT-.-O
SVRHZ= O. ,S4x =- 2.8150E*04 ,SWN= 6.8500E+03 ,FL =  1.0000E01 .FRQ00P= 0. ,FODPRT= 1.8060GE01

-TL= -6-. ,DYIR= -3,0 ,SODA=---Z40- ,SDPIA= -,470 tlt,I2,11,-122- 29- -43-- ----- -- -- - ----- __.
WNN 165.9 ,K= 468.6 ,TAU1= 4.5000E-01 ,TAL2= 8.4420E-03 ,WMB= .9 ,KB= 614.9 ,TAUBt= 2.0353E+02 ,TAUB2= 1.4945E*00
pr- 3 262E-02 pSrDcE- n 07nn-0ai v 5.4 W- ' ES8E-GM T On 9E- E2 IE GE-! ,RT- %1a4
LOCIN:= 1 ,DROPOUTS= i 1AVE= 6.0000E 00 ,STO DEV= .

1.5000E+01 I..0 CtaE 0 2.IOOE+(O 2.0000CEGO 2.OOOE+00 1.0000E+00 4.0000E+00 1.0000E+00 0. 0.
0-.---- 1-- 0E LIDEaa -0 -- 0--0-. ---O2-0 -#k0 -.- E+O ------- 2- G---1n E L n n n- --
0. i.0000EJCF 1.000E+CO C. 0. 1.0000E+00 0. 0. 0. 0.
t0I l'U .L 4 rl'0 , 0tn nnnnainn n nnnn1n nnnGO EnnO
0. 2.0000E+00 1.000OE*CO C. 0. 0. 0. 0. 0. 0.

--- - - - - -- a* - -- -. -_, nnnnnn n-- - n n_ nnn cGGGrnn -4q
1.O0OE*CC . 0. C. . 0. 0. 0. O. a.

------ .-- - t000 0 -- -- -. - - -. --- - ----- 0 0.n n--- --
O. C. 1.00OE+00 2.000CE+0 0. 0. 0. 0. 0. 0.
. 0+ N . ,0 n n 00nnnnE*I

---,--1U--p ) --- 53 ----------- -*-------- ---------- -4,e P(o3)TItEs !82-
102 38 24 9 2 1 0 3 1 a 0 0 0 0 0

-- -71 -- 23- 2-4 - --- 4 - 4 4 -- 00 0 0 0-
37 2f 2i 11 4 0 0 a 1 0 0 a a 0 a 0
13 2 2 1 0 0 6 3 0 1 0 1 0 0
3 3 3 1 0 0 0 0 12 5 3 0 0 1 0 0

S - --. 4- - --- --- .---.0 --O- 32 ----T- .7 4 - --- 1 1 -- 0
0 i 0 0 0 0 0 0 84 31 8 3 3 0 1 0

- -4 -- -- 0-- -- - - - 0 - --- 4-4. --- 4--44- -2 -- 6 -- I
*1,-1 P(B/A)TI0ES 483 +1,+l Pt1/A)TIMES 482

n 0 2n . 102 127 1 0 0 1 3 1 0
1 0 1 1 3 16 25 36 0 0 0 1 0 2 a 0

..... - ....1- --- - ....--- --- -- - -. .. .. - - 26- - -44- . ...
1 2 0 1 4 4 6 3 0 0 0 1 0 1 0 2
I---1- .-- -0-- -1 2 2 0 0-- 2----0 1 2 7 14 10
0 0 0 1 1 2 0 a 1 0 0 2 4 17 28 50
n a n a I n i I a 1 a 1 1 4. 6 .
0 0 0 0 0 0 1 0 3 0 2 3 8 16 49 97- k i E !! ! 2 - 3-- -3311---- + ~-- ........ -- ...........

REC SLICE= 2.6015E+C1 ,STD DEV= 3.6146E+0O ENODB = 9 FADING
.. ... .. . .... . .. . .. ... . .. .. . . . . . . -- 1/31/74M -



6 nlna,= 9. Qr,- wt n 01--bm .- . 17. p-DoFr-- 6 . rSO- nn

SIRL2= 0. ,SMX= 2.8 e5E404 ,SNM= 6.8500E*3 ,FLC= i.OOOOE+01 ,FtQDOP= 0. ,FQDPRT= I.OBCOE+01
r1 - -r 60n nY- 2 0 nSOAmw- e20n SDP%4A-- -- -t 1 I2 - -14T2----i-2 Q--- 1 1 --
WN= 165.9 ,K= 468.6 ,TAUI= 4.500DE-01 ,TAUZ= 8.4420E-03 ,WW9= .9 ,KB= 614.9 ,TAU 1= 2.0353E+32 ,TAUB2= 1.4945E+00
P6- 92L'719-62 9ST OEt- 3 6ciE-03 'V MEAO- Io J E 3UfljU ST PF CE- 2 E059-REfi TT - 19G
LOtCkI= 1 ,DROPOUTS= 1 ,AVE= 4.O0C0E+CO ,STD DEV= 0.

8.00C0£+00 3.00!OE*O. 1.C0tCEE+O 1.0OOOE*00 1.0000F+O0 0. 3.OCOE+V 1.O000UE+00 1.000E+L C;
n- nCncn n - rfrnE-rn 4-4-- -nnoreOnn I -n c- -- aa------ - -
0. 1.0000Ef30 0. C. O. 1.qOOE*+00 0. 0. 0. 0.
4 0nnn0n00On 0 1nnnrn n a nnn0aon nnnnuEnG n - nnnn4an a J fnr4Ilnn

0. '. i.001 E+00 0. 0. 0. o. 0. 0. 0.
0 . 0-1 ir 0 FOE')f r - O- - n 10 _ E- t ----. 3- .-

0. O. O. C. O. . 0. a. 1.0000E+03 t.

n, - . - a- .- 1. nnO 0 o0 - __ -a---- .-
0. 0. 0. 3.0000E+ 00 0. 0. . O. 1.0000E+CP C.
n_ na- n -rnnn n o n- nnnnrann 0 na a4 n ar.- n

-4,1 ?( -1 l Pag/ r- s - -1.4.4 P( T TEi S 48 2
107 35 23 6 1 1 0 0 2 1 0 0 0 0 0 0
76 5 20 5 2 ------ 0-----0- - 0n 0

34 28 20 12 2 0 0 0 0 0 0 1 0 0 0 0.

1 11 0 n 1 0 1 0 0 n n

1- 2 2 2 0 0 0 0 14 3 2 1 0 0 1 0

0 n a 1 3 9 0 0 O 10 A 6 n 1 1

0 0 0 1 0 a 0 0 90 27 6 4 1 0 a 0

a a c a -0 -J-- 0 0 1 -- 1---6 .44 2 0 2--
1-1 Pt /A) TrI4S 483 +1,+1 P(Q/A)TIMES 482

0 1 6 1 8 1_0 1 0 0 1 0 1

0 0 0 3 1 13 13 41 0 0 0 1 1 0 1 0
? c 1 0 0 7 1 1-- 0 A0 -- 0 n n 0 1 0 ,

3 1 0 1 3 74 3 0 0 0 0 1 2 1 1

0 n0 - 1 2 0 -0-- --- 0 . 0 n 7-- - 11 10--

0 0 0 0 0 1 3 1 1 0 0 2 5 13 34 51

S , n n 1 0 0 1 0 0n Q 5 6F
0 a 0 0 1 1 0 1 1 0 2 7 20 45 Qe

I;.TyT I ?7 63 o 5 37 ------- -- ENODB = 9.4 FADING -
REC SLICE= 2.6261f+01 ,STD OVDE= 3.5269E+00 1/31/74A
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0 0 2 T TT *CI 4. iL 0 0 0 0 0 0 0 0
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olT3v~ocl 00U'0tLU1, i UU UJU.J! ~
-01"tooLo' Or300 LI"T43200 aO~00'

IT -oo: g::: -------- -- --- --3-~0-*3 -Mis "
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-E-NODW= 11.0 ,ELFz= '.----r39F-- 1-tfe ,9rB-- 1726#RsACE= -- 26 , Fz--3O- --------- -------- __

.SVRHZM= 0. ,SK= 2.115CE404 S S h= 6.85COE+C3 ,FLO= 1.0000E+01 ,FRQDOP= 0. ,FQDPRT= 1.0800E+01
-L-= -6.50 ,-YNFK= --3.0 ,S-9&4P=-- -. 230 ,EOCPA= .470 I-1,12-Il-,I-22 ---424 -130 - -- - - - ---

N= 165.9 ,K= 468. FTAUi= 4.9CCCE-C1 , AU2= 8.4420E-03 ,WN9= .9 ,KB= 614.9 ITAU91= 2.0353E#02 ,TAU92= 1.4945E+00
ItF-n t.!.Zl 02 S OEV 2 . tiC3EOa2- IA 4 I.7,t -Civ l TO Em- 1.q998E 01 , - 01-__
LOKIN= 0 ,OROPOUTS= 1 ,VE= 1.0000E+00 STC DEV= 0.

6.CG00E+00 1.0003E+00 i. 00CE 00 0. 0. 0. 16000E+00 P. 1.0000E+00 1.0000E+00
-- 4---- 4. . . 9..-- - -- - C.--- -- O. -- - --. ------ - .-.-0.0...E0.. -- l-w.04--Q -- 400 60 - -4)0E+840.-

. . 0. 0. 0. 0. 0. 0. 0.
0. 0. 0- 0. 0. 0- 1Q.0000E- 0r
0. 0. 0. 1.0000E400 0. 0. 0. 0. 1.0000E+00 1.0000E+00

.... 9- ... . . -- ,, ...... . . O- ..... -0 , -- -.------.. --- . 0- ,,
0. 0. 1.0000E+00 0. 0. 0. 0. 0. 0. 0.

--0. . ,- . . . __-- . .. 0. ..- 4.---__ --- -- - o ---- --
0. 0. 0. C. 0. 0. 0. 0. 0. 0.
0 O. . 0 n 0 0 0annnn0EA

-t-4P 45E4)TIMES - - 1T- -- "2- - - + t---++tIP ( ME)-T S ... 08 --
10' 30 15 4 1 0 0 0 1 0 0 0 0 0 0 0

-- - 78 - - -2- - 26------- 0 ----- 4 - - --0 -- ---- -- - -- ------ --- 0------ -- -- - -
49 33 25 9 1 1 0 0 1 0 0 0 0 0 a 0

A 10 12 . 1 0 0 0 0 0 0 1 1 0 0 a
0 2 0 0 0 0 0 3 2 1 1 0 0 0 0

-------... 4 --- a------0 ----------- - -0 .- O ---- _ - -5--- 7 --- -- 2-.-- 0 0 0------
0 0 6 0 0 0 0 a 79 27 6 3 0 1 0 0
0 -- .-0 - .- -- . 0--- --- - -0- --- ... 76- -77 --- 41 ----- 14 --- 2 ----- -- ---- -

+1,-i PtB/A)TTIRES 483 +1,+1 F(B/A)TIMES 484
2 1 0 '. 11 64. 12 1-.4 0 0 0 0 1 0 0
0 0 0 0 1 8 17 50 0 a 0 1 0 0 0 0

-------- ---- ---- ----1------------- --- 4----- --- 5 -- -- - -- 0--- -- 2- -- 4--0- -4--- -- --- -- -
0 0 0 1 0 1 2 6 0 0 0 0 1 1 0 2

-- - 4 ---- i 4- - - --- - - - ---- _4 -_ - --- &--- - -4---5-- - - --
0 0 0 0 0 2 0 0 0 1 0 0 2 8 29 48
0 0 0 0 0 1 0 0 0 4 2 69 4it
0 0 0 0 0 0 0 0 0 1 0 0 3 16 47 95

-- K1-- -2- ! I-- -t ,t --- ZgC----2 -iS- ---1--- .........

REC SLICE= 2.68371E+01 ETD DEV= .7227E+00 ENODB= 11 FADING
_ _ _ 1/31/74M

,,



ENOOD= 7.C ,PELF= -2E -,BI= 1044 ,8LZ= 176- ,NSLICE= - - -26 -ASOFU- O4
SVRHZ= 0. fWHX= 2.8150E#04 SWMN= 6.8500E+03 ,FLO= i.0000E*01 ,FRQOOF= 0. ,FOOPRT= 1.0800E+01

~ 'Lt= -6.50 ,DYNR= 3. ,SDIMP- O.QC0 ,0PH; S.00 A1I1,12,I11,I22 - 129 -13- . ---- -- -- -.-. . - ------..
WN= 165.9 ,K= 468.6 ,TAUI= i.5 0OE-C1 ,~AU2= 8.4420F-03 ,WNB= .9 ,KB= 614.9 ,TAUOI= 2.0353E*02 ,TAUB2= 1.4945E*00PF= h..78qF-n2 qTnTVz f-Q795LF-l V k= MAh- ~- 714E-nU SI rn nu- 2 _z71-0n ;9ITs- 19G

n

,OCgIcN= 1 ,DROPOUTS=O
-ERRP

1.40COE*01 4.0CCOE+00 2.0000E*(0 E.0000E+CO 2.000*E+00 2.000E+00 5.0000E+00 3.0000E+00 1.0000E+08 0.
--2.000QL*0 3.80 0Ei>G0-4- .81-SER -- - ---- - ----1-.S0044Et00 - na0nn 00 8 nnnnF * na a.0. 0. 0. 4.000O+00 2.J000E00 0. 1.O000E+GO O. 1.00OOE+00 1.OOO0E+00

1 TnFn, :~ n . nn3en j  1. nua.rn C , 0 a00 9 nnrnn _n nn OF-nn 2 annnEr nnn innnnann 4 a OnnaRE n
2.0000E00 ". 0. C. 1.0000E+00 a. 2.0000E+00 0. 0. 0.
a.--0 --- 0 .- - LtEi0 & -- - --. - - - --- -C 00nn-e& n 4 nn00EkOO--
ie o. 0. 0. a. a. 0. 1.0000E+00 1.0000E*00 0.

- - -- -. - - . a.-. -_o -- -. 0---------1. EnA nn - -- - -

0. . a. 0. a. 0. 0. 1.000E+00 0.
n. n . 0. -. 0nnn 1 nOnE. s

- - 5 T---- --- -- -I-M 6I S- 82-
93 37 17 12 3 1 1 0 6 2 0 0 0 0 0 0

- 60 - 27- .1 15 -- 2- - 0 -- 0 --.. ..i-- -- - - .I- -- ----- ---- -- --- - - .a .--
38 21 19 11 5 0 1 0 0 0 1 0 0 0 0 017 1. 10 1 2 0 0 I1- 0 4 1 0 0 0 1
6 3 6 0 1 0 0 0 21 7 8 0 0 0 0 1

- 1 . a-- 0 ---. 0 ....0 .. -- -11- - .- 3 n
0 1 0 1 0 0 0 0 59 20 11 6 2 0 1 1
-- - -- -.- .. - 0 - --.. -. 119 -.. ... _ 5 -- -- -~-- --

*i,-1 P(B/A)TIMES 482 *1,i1 P(B/A)TTIES 485
1 2 3 3 53 7 1 - . 0 a 2 2 2 0
2 0a 2 8 11 30 39 0 0 0 0 0 3 0 0

-.- . 1 .- C - 1- --- -.. - -- 6 - 13 - - 14 .. . 0 0 -. . 0 .- . .-- - -- - 1 . .- - . .. ... . .
2 0 0 1 3 3 4 13 0 0 a 0 2 1 0 4

-.. ---- 1--- --- 3 ---2 - . 0- -- -2-- 7 3 -- 7 -19-
p 0 0 0 a 0 1 0 0 0 1 4 13 15 57
1 0 a 1 0 1 a a 7 0 1 1 5 I9 8 63
0 0 0 1 0 0 1 1 4 3 1 4 13 33 42 117

-U11 2 4 11i i22 - 638 15.e.- 1

REC SLIrE' 2.4163E+C1 ,STD fEV= 3.SE49E+00

ENODB = 7 NO FADE
11/31/74M



4M.N00.- 80 ,DW F- 67 --4JF---e@-O-I792= -- IM -SLIi= -- - nFT--2 AS---.--G n
SVPHZ= 0. ,SWHX= 2.815OE404 ,SWW =-  6.800E+03 ,FLO= 1.0000EOi ,FRQ0OP= 0. ,FODPRT= 1.0800E+O j

S- -,-50---DYIP ----- =-G tSBPHA= -0.00 , ,-1-1-22- -- J. . -1- ----- 4-4 4..... -

WN= 165.9 ,K= q68.5 ,TAUI= 4.50'OE-01 ,8U2= 8.4423E-03 ,WN9= .9 ,K9= 614.9 ,TAURi= 2.0353P+02 ,TAU92= 1.4945F 00
Pf- 2,66SE 02 STr*V - 3 L6rG V MrAE- '- .5EE-CVJ STi OE- LE 21. 9E0- ,RItS- an
tOCklIN= 1 ,DR0POUTS=0

4.000OEO00 2.90000E00 1.Q0 0E+O0 C . _.CCOOFCO 2.0000 +00 1.000E+00 1.0000E+00 0. 3.
0. -- a -n niO01-On-Q-S--- - .- -- -0 ---- 0 -- -_n C00E C n 01nn ,.n -
0. 1,000F000 2.000E4C0 2.0000E00 1.0000E+00 0. 0. 1.0000E+00 0. 0.
4nn- ,,._n a ra n n n I -cann- nn

o a n . aonoE.nn n o
0. i.e Q00E40 1.O000EV00 0. 0. n. 2.0000E+ ~ 0. 1.000E+CO' C.
n n -1-0 000,n o C- - -00---. n- n- n- n-_0 .--
1.0000E400 1. OE00 9 C. 1.00COE4CO G. o. o. 1.0000EECO 1.OO00E+C0 1.00OEO0
.a- , 0. -.. 0-. n-0- 0 -- 4 Q
o. 0. 2.000fE+00 C. 0. 0. 0. 0. 0. 0.

n n r n n0 n . nnnFnn

-11 bIA)T j T' 4 -IF*. , P(/A)TIMES 482

S -- 2----4-- 3--0 --- ... ---------3----- -0 00 -- 0 0 0 -0
38 27 19 9 4 1 0 0 1 2 1 0 0 0 0
20 11 0 0 0 1 1 1 0 n n 0 0

4 2 4 1 2 0 0 0 1 ; 3 5 1 0 0 0 2
1 0 -0-0 0 . - 4 -3 - 12 1 1 0 ----0. -------
1 0 0 0 a a a 65 30 11 4 1 0 0 C
0 -- ---0 06 n 4 . ---- -- 23 _ - 5 0

*1,-1 PtS/A)TIMES 4L2 +1,+1 P(9/A)TIMES 486
2 0 1 24 so 106 t 1, n 0 0 0 1 1 2 0
2 0 0 0 2 14 27 31 0 0 0 0 0 0 0 0
0 --40-- -0--------8----- 2- -3 -- - -- 0- 0 2 0 0
1 2 1 0 2 4 2 6 0 0 0 0 1 1 0 3
0 0 -- - --- 1---------- --1 --1 - ------ 0------0-- --4- - 2 --- 1-----------
0 0 1 0 0 0 0 0 0 0 1 4 12 26 52
0 0 0 0 0 0 a0 0 0 5 i2 86
0 0 1 0 1 0 1 0 2 0 0 .2 10 29 42 106

Ti., T 119T22 15%4- 1314 1 -
REC SLICE= 2.k951E+01 ,STD DEV= 3.49cl18C0 ENODB = 8 NO FADE

1/31/74D
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'-
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S- ENpr)e= 9.0 ,DELF= -- 2-. ,RIF=- - 1000 IL2= 176 NSL-ICE= - 2 AS =- - --- ------
SVRPZ= 0* 9X= 2.x= 15 0E434 ,SMhN= f.8500.+03 ,FLC= 1.0000E+01 ,FRQfOP= . tFQDOPRT= 1.0800E+01
TL= -6.50 ,DYNR= 3. ,-S4-AF=--.0-0,--,DrIA= C.000 ,1,12,I111,22 -12-- - 130 .-- - - -- -
WN= 165.9 ,K= *69.9 ,TAU= 4.500E-C1 ,TU2= 8.4420E-03 ,WNI= .9 ,KB= 614.9 ,TAUEI= 2.0353E*02 ,TAU92= 1.4945E*00
P.- 1.90C Ee0 . nEY- -2824-9iE ,V_*FAK .-- 7 -4O.I-C 9 - 1E-G41 -,. -- •SA n T- !904
LOCKTN= 2 ,f CFOLTS=0

--- RRn--

2.0000EG*O 0. u. 1.CGOOE+00 a. 0. 0. 0. 0. a.
...0. --- 0. - 0.- -. C 0-- -. --..--- 4. .----- -------.-.. --- 4-- -- - ----

0. . 0. 0. 0. 0. 1.000E+00 O. 1.OOOE+O0 0.
0-O* E"9 O. na O O n n. . 0.

0. 1.0009LE-0 . 0. 0. 0. . 0. 0. 0..... 6 , -.. ,- . . a 0, - .. .. -08-, O---- - , - 0---- . q,. _.--2,OIll OOE- 0
1.000OE*00 0. 1.000CE+CO C. 0. 0. 0. 0. a. a.
- . 0, -I - -- -. . 0. , - a- - - - -..... -- - --- -- -- -4,----- -- ---- -- -4-- -- 0
0. 9. 0. 0. 0. 0. 0. 0. 1.0000EOO0 a.0-. 0. --O-O. O. O- O- n. Ta. hIE*ma

-1,-1 - /4)TJM'e .. 1,1 R4 A~4LTI-ES- .2---44 .--......
ls8 39 14 2 1 0 a a 0 0 0 0 0 0 0 0

76 37 21 --- ? --- 0 -- 1 - - a 0..---. - .. -- --.-- 4---n 0
43 27 19 1 0 1 0 2 a a a 0 0 0 0S 11 2 2 ------- 0---- 0 2 0 - a a n a a a

2 2 1 0 a 0 0 6 2 0 0 0 0 0 0a
--- 0 --0 - a --- ---- -- - 8 - - . 5-- 12- - 6 - - - - - .. ---- - _

0 0 0 0 0 0 a 0 86 24 14 5 0 0 0 0
- - c - - 4- -- - - 136 - 67- --- 53------- - ------ ----- --

+1,-1 F(P/A)TT. .  
,9 ,19+1 P(O/A)TIMES 481

0 1 2 7i -1j0 -----140 - a a a n 0 n a
0 0 0 a 4 10 23 39 a 0 0 0 0 0 0 0

.-- - . -P .. .. 0 .... ... - q -- -2 1 .. .. 0 .0 -.- - -- 0 . . - ... .4 - .....- 4 - . n - ---. -0 .. . .. ... ..... . ... . ....
0 0 0 0 uI 1 2 3 0 a 0 a 0 0 a 1

-- 0- 0 -- -- --- - - -- ...-. 0--- -0 ------. 2-- - ~1--- . . ..
0 0 0 a 0 a a 0 0 1 0 1 12 26 41
0 0 1 1 0 - -- 3--9 0 0 E 3 - . 20 5 9
0 0 3 J 0 0 0 0 0 0 a 0 2 19 57 123

-- ,I- l-,1,PT i 2-- 121-- --- 2---- -- -- I -- - -
FEI SLICE= 2.56734+t1 ,STD DEV= ..4143EG00 ENODB = 9 NO FADE

--------.. . . 1/31/74M



ElIDS=- 4-9.,-DE LF-- Z.4- -O--40-4 K- 2- -17- ,NtLIZCE=- -2---6SOFT---.4-- - ---- -----
SVQr7r= 0. ,SWM= Z.P150F+04 ,SVMN= 6.8505F+03 ,FLO= 1.0000E+Ci ,FROnnP= .. ,FtOPRT= i.lP00EI41

1---6.5 = DY - -. S- SP=--.O.-- ,SDPHA= 0.000-. , T1,12, ,ii122 129- 130 - -- 1- V
WN= 165.9 ,K= 468.6 ,TAUi= 4.5OOE-Cl ,TAU2= 8.4423E-03 ,WNB= .9 ,KB= 614. q ,TTAUPl= 2.0353E02 ,TAU 2= 1.94E+t0
PF- Ra-Tgk1-Ol .TU - 10an-I-na t "CAN- i- 7 3~Enal± S Mf.E.=__- -1 a?-"-E-Li 9Tor - 1i0nn0---

LOTIN= 1 ,DRCF L "=

2.0000E+00 0. 0. 0. 0. 0. a. C. 3. .
- a. -.. - . 1-.c OZE-+U - -- . . .. - -- -- - --. .. .- -. -. o.-.. .

a. 0. i. C. C. C. I.00 CE+. C. 1.UOOUE+00 a.
0 - 0- aC rl - - G - - .a .
a. 0. a. C. 0. 0. a. 0. a. 0.

JL.---- . - -0.------t -O---- C. - --e - - - -- - - -- -i-- --- - -- 4.- - --- 2t 444QE*40
iO00E.00 a. a. a. O. a. a. J. a. a.1.00 - .E+00 0. 0. . 0. 0. 0. J.-. 0. C.

0. .. . . . . 0. 3. 1.0000E+C C.
n. n. a. _ . na. . a .. onnc n n 7_ n oF i'n

-L_P-/I TIMES- A-5 ...- 1i. P(.WA) TI-MES --.. 82 ---- .. .....---

117 32 ii 3 1 0 0 0 0 a 0 0 0 G 0 0
_.._23a ---2 -- - 3- --- 3- - -- -_a- ----- ----- -0--
4F 29 21 7 1 0 0 a 0 1 0 a a a a O
I 9 n T P 0 0 - 0 0 0 0 0
3 2 1 1 C 0 C 0 5 1 0 0 0 a
S_ ... .... 0 -.n-... ._ . __ k6 .- -- 8- -0 - 0 -0- ----

0 a 0 0 0 0 0 1 25 11 3 0 0 0 0
0 ....... 0 O ng . .. i - - -- - ---..--. 4 - .7.. 57 2- . ---_--- 0-----0------- - - - . . .

.1 ,-t F/A)TIWE E 2 +1,+1 P(9/A)TIME: 48i
O 3 70 F 1 4 9 0 ---------- 0 0 0 0
0 0 1 0 2 10 23 35 0 0 0 0 1 0 0 0

__ --- L 1 -- 2-. .... -8 2- ..- --- -- 0 --- -.-- -n - - --- -- - -----
S 0 a a 0a 2 1 a 0 0 1 0 i 0 1
t O . .--....- - -i -- 1 --.. - -O-... 0 -- -- - .......- ---- -, ....... 3- i --- -D__-_ -.
a 0 a0 0 0 0 0 a a a a c 11 30 36
a 0 p a n a n n 00 0 a a 5 ,0 - 57 101
0 a 0 a 0 a 0 0 0 1 1 17 49 123

T T 1 1 . T 12 _-_L _ik__ . --.-- -.- --.. ------ ----- EOA
REC SLICE= 2.'97PF+'1 ,cTO DEV= 3.31f5E+0 ENODB = 9A NO FADE

1-



-E'tDB= -1-,OE5L-F-- 4 B. TE=----10C- 92 = 1.76 ,hLtCF=- -- 26 -e-AS+-- ----- -

SVRHZ= 0. ,SWMX= 2.A81CE+04 ,SHMK= E.1500E+03 ,FLC= i.0000E+01 ,FRQfOF= 0. ,FODPRT= 1.0800E+01
L- 5.--- SDAP----.C-0 U- -CBIA= .- 00-- ,t112,T11,-122- 129- 13---------1---- - - -

iN= 165.0 ,r= 46P.6 ,TAtt= 4.r000E-01 , L2= 8.4420E-03 ,WNB= .9 ,KB= 614.9 ,TAUEI=  2.0353E+32 ,TAU12=  1.4945E+00
i4- L 1634 6C0 .t1n 1i- I 17cTr3-4 9V MiE A- O. 77C-4 T r t t- I _RTC3fE- 1 DTT- I1o

LOCKITN =  1 ,DROVOUTVG=

1.IOCOEOCC O. . . C. 0. 6. 0. G. 0.
-. -- - - C- - --- 0 --- - . a---- - O. Q.0 -----

0. 0. a. a. a. a. 0. 0. a. a.
0- C - n, - n a- n - n

a. o. a. C. . O. 0. 0. 0. c.

a. a. . . a. a. 0. a. a.
------ - .... -.-. - .--- - . . . . . ..--------... .. --- ...--.----. -----. ---- -- 0 . ..... .
a. C. a. a. a. 0. a. 0. a. a.

11 C O, 7 En nF nn na 4 n n_ rnnnnren

~- 4- -R/A)TTr-E- - -- -- - - -. . -1 /)-Ti~IES &3--- -.--- 4--- --

11 22 10 2 0 0 0 0 0 0 0 0 0 0 0 0
- -k - -- 24- - - ------- 0-- - a- --- - - ----- o-- - ------- - --- -o-- -

44 44 21 6 0 0 0 0 0 0 0 0 a 0 0
S 1 a11 a -a n a a a n00 0 0 a

1 1 0 0 0 0 0 2 1 2 0 0 0 0 0
.L . .. -- C . .. - ......- & -... . - . -...... 9- .... .. ... . - _ . . 2 . .- -1 0O -_--- --- ----0--- - 0

a a a a a a 010 24 11 3 0 0 0 0
__~-----. - ... t--- - -- 0 --- --- - 1 .9- 77 -....---. 5-------. .- ----[ - - _--

+19-1 PtSBI)TIIES 4F2 +1,+1 P(B/A)TTES 483
0 0 0 11 7a a 0 a a a 01

0 a 0 9 3 11 25 48 0 a a a a a
-. __--.--.- a --... 2-- --... 4 -13 0 -- a C- -o ----.---- 4----- .------ -- ------- -

a0 C 0 a 0 C a a 0 0 0 0 0 0 2

.. ... -- -- ..- . . -.- ........ -- -a a -- - - - . . .. --... -. 0 . --. -- -- - ------- --- - -- - -

a a a a a a a a a a a 1 14 9 0
a , 0 a 0 a 0 n 1 1 1 8 -0 96

a a a a a a a 0 a a 1 4 21 59 99

- I_ -1- 2-, 14I2I--- -63-- 4-44- -- ----- 4 - - -......--- -- -----

Eff SLICE=  2.59PE+C1 ,STOD DEV= 3.7947E+C0 ENODI = 10 NO FADE
1/31/74A



-- C-=- -- .O ,--rl-F= 2,--.--$--4GO-0 r,-B - -1-7k s, NSL ICE-------26- SO-F-T--.3400---
SVFH-- n. ,cwnm= 2.810E104 ,SUMN= E.8500E+03 ,FLO= 1.0000E+Ol ,FRQDOP= 0. ,FODPRT= 1.08080E01

-T-L= --4.rp50 ,t C'N~K--- -~.0 *PAP=- O--00-,WHA= -0.40 -111-,12-liI22 - -. 129- 134 - -I- --- --- ---

WN= 165.q ,-- 468.6 ,TAU= 4.9000E-Ci ,TAU2= 8.4420E-03 ,WNP= .9 ,KR= 614.9 ,TAUBI= 2.0353E+02 ,TAUB2= 1.4945E+00
PF- 1. n0526-93 gTnY,- T7L393.-01 .. .MEA.- . .7 2.6 E-G .. STO OEV- 1.825E-91 9T- t90
LOCKIN= 1 ,DROPnUTS=O
ER M--- -- - -

0. 0. 0. C. 0. 0. 0. 0. 0. 0.
a-. -- --- -- - - - -.---- - -----. -- ------------ - -- -- - --
0. 0. 0. a. a. 0. a. 9. 0. 0.
n 0- . O. O. d. . .0
O. O. *. c. 0. 0. 0. a. 0. a.

-O_- .-.----- -0 ---- --. -4.--- - - --- --- --- -.---------.- - -- --- -0.-
o. G. O. a. a. C. O. 0. 1.0000E+00 a.

-- ---.- *- ------- _ _- - -- - - -- - - - 4,- --- -- -- -+-T-+4--- 3 .- - -- 0 ..

112 11 6 2 0 0 a a 0 0 0 0 0 0 0
-- 6-- --- 44--- - -- -0 - - -- ---- --- 8---- -4 ---- 8-- ---- --- - ---- ---- - - -------- -

39 48 24 10 0 0 0 0 0 0 a 0 0 0 0 0
" 8 15 3 0 0 0 0 0 0 a a a a a

S 0a 1 0 a 0 a 0 2 1 0 0 a a 0 0
. ..... _- -- - 8-- " -O - -- 8---- .... -- -.--- --0--- .... 0 - --0 .. ...... . . -..... .... 4+ ...... O- ..... ---0- .. . -) - . . . .. ..... .

0 a 0 0 0 0 0 83 L9 7 1 0 0 0 0
-- -- - -- - - ----- 0 -- --- -..... - . 0 -0- - --9-- 47 ...- 43--13. 1-------O -4- ----- -- -

41,-1 PIB/a)TIIE 48 + 41,1 P(O/A)TIMES 483
a0 a 0 87 1i-n 27 0 0 0 0 a a 0 a

0 0 0 a 2 6 13 39 0 0 a a 0 0 0 0

-------- -- 0--- 0 -- - ----- --- - -- --- 1 - .- --- -- - - -- 0 - ---- --- - - - ------- ---- -
0 0 0 a 0 0 a 0 a0 0 0 4 15 38 56

a 0 0a n a a a n a0 0 21 61 102

a a 0 0 a0 0 0 0 0 0 0 4 17 34 109
--4"42,-Z- t42-4--50-- -~ .-.-- - - ---- - - --------- -

REC SLICE= 2.699F+01 ,5 T rEV= 4.0822E*00 ENB 174M1 NO FADE
I-- /31/74M



ENGDR= 9.4 ,OELF= 62.0 ,qIF= ij0 ,BL2= 176
s'!RHZ- 2.2,1OOE+03 ,SHwx- 2 660E403 ,SWMN- 68500Es03i rFL9O -10-43 ,FQOPRT- 1-980GE401
TL= -6.50 ODYMO= 3.0 ,SOA'4P= .230 ,SOPHA= .4.70 ,~I,2,111,I22 1 1 1
W!9 lt9 t- ':Oiv6 .AWA:- ' FigGEi O TAUa- Sw~i20E .3
NACOAMISS,AFAL ,I(ATA,Es,EV,EVl

- 0. a - loJgicEfoo 69 2.282AEGOL t.404~Et01 5.83714E-01
2 0. 0. 2.D000E+00 68 2*24707+01 1*3472E*01 -5.3055E-a2
a3g 0. S.9 00BE6+00 68 2 -2710;-o 1-375Ee0l S3307E-61
4 0. 0. 4..aJ00E+03 72 2.3811E.01 1.3907E+01 3..400E-01

6 oag-n '' 2. 'Ipa & 6oso &4 4250i'0 12'3!6$t0 4 -27'36E'00
6 0. 0. 6.00OOEtJg 75 2.494irE.0i i. 3900E401 4.6619E-01
7 0,.9 7 940G0E+00 Z2 2aS386E4193: ?26L5E#-6L -9 723E 01
8 0. 0. 8.*iJ00E.0 67 2.2288E+01 1.3022E+01 -4.2562E-0i

n U. 9OOOEejo 71 2 - rI.E0l1 L399E6i-0 -4 g.ifiA-01
10 0. 0. l.&iJJ0E.0. 72 2.3912Ei-01 1.334.5E+01 -1*9361E-01
41 n 4 1 i000E DI 66 1 2i2 [0 C'&A £ 34 54r b % 4 -1, 4a500E-n

12 0. 0. 1.2930E+01 72 2.3983-r#01 1.3283E+01 -2.0432E-01
is a... 6. l.iftOGE691 6 r 21- 17 32; &01 1- e 666E &04--'3.Ts 7 UEO-41
£4 0. a. 1.4000Et01 71 Z.354LE+01 1.3793E+01 2*2185E-O1
15 go i1.5066E+0 71; 2..33iE*0£1 1..260E&OL -9.71E':E-01
16 P. ~ j. 1.6000E+31 70 2.3152E+O1 1.361tE.01 i.4561E-OL&Z 64 - -47000649, 7a 239!1rO£j 1.1'.16E,& -1.aE1
18 0. L. 1.8000E+01 7£ 2.3743E+01 1.3470E~oi -1.04.26E-02
49 0.- n- 1.900E-1 7i3 2.'.17Eoci i.3367E+0£6 -L059i5E-g!
2ti o. J. 2.0000E+01 73 2.44.24E+01 1. 3756E+01 3.1282E-31
2& .. 0 2. OGOE6OI 66 2.1929 E021 1 S@16iE0L 3.0624.E-Q&
22 ~.0. 2.2000E+01 70 2.3221E.01 1.3273E+01 -2.9962E-01a4- 2. 0. 2!lnrOE.0 7 3, 249on 2!~0 1.38E01 -S W47566-92
24 0. J. 2.4008Et01 73 2.4385E+01 i.3154EG01. -3.0937E-0i
26 0. a 2 68008it 75; 2946925601 1..304.5E401 -4..27426-01
26 0. 0. 2.6000EGU1 70 2.339FE+0i 1.4643E+01 1.1306E+00
27 p. - . 2.7000Eon1 70 2-SM3EiU01 l-3p16Eijl 2-'.0606-01
e8 0. 0. 2.8000E+Oi 67 2.2252Zrt01 L.319?E*01 -2.5854E-01

29 i no qmnnE014 r7 X 1~ 0 '~6 -0 h'E0
30 0. 0. 3.0io06E+0£ 67 2.218iE+0i 1.2524E*01 -9.8497E-Q01-

P~rn- LOnrlRO:*l0 ,STgEv- r..
AVEES= 2.3377E+01 ,STOES= 8.937LE-01 ENODB =9.4. ACQUISITION FADING
'twr KOATA- I7.0333E901 *STO DE'~v- a.zab666t00 2/6/74A
PR MISSE3 ACQ= 0.
PR FAlS I8 Q
11912,111,122 312 1977 87 198£



EMOB= 9.1. 9;7LF= 62.u 99IF= iuOO 93L2= 176
-S ,S.WN-z- .5..i5 *0.FLO=. I4.000 1.,~lJP .1.OOOE+0 3 ,FQDPRT~ z .J800E+kti
TL= -6.50 ,DYNR= 3.0 ,S')V1P= G.000 ,SOOHA= 0.000 ,1I,I2.,T22 I I I I
Wbl- 465.9 K--*iA-AJ~J.O~,T.Uz.4---
NACOAMISS,AFAL,KOATA,ESEV, EVi

-1- 3. - i-.OJOOE0- 72ZJE+-- .411-.- 1.4328E*-"
2 0. 0. 2.0030E+00 70 2.3221E4+01 1.3254E+01. -3.3428E-Oi

3 -3.4000E'J 6& --2.Z2563E*41.. L.27-80.E*01 -o.2919E-301
14 0. 3. 4.0OOOE+,d0 73 2.4.379EGOi 1.3613E+i 2.0185E-01

.-.-- a-0------. --......-.00QE~4.. ------
6 0. 0. 6.OOO0E+30 75 2.512701G 1.3833E*01 3.3289E-Oi

___ Go. 7.0-0E0O ..-

A 0. a. 8.auJOE+00 69 2#2885E+01 1.3427E+01 -2.28,+4E-01
9 9. 04~E4 Ji 7.3-. 2."1446i.*01.-±..3BE.L.3.Z±E-4-

Lu 0 . i .6uJOE+al 70 2.3382E+01 i.5306E+0. i.8587E+00

12 0. 0. i.200JE+0i 69 2.3C8iE+0i 1.3990E+01 '*.66i!4E-J1
13 J, Io 1.0 E+ 0 71 . 2. 47 S E + 1- i."S7E-4~ - 14 4 965E+J J

14 0. 0. 1.4000E+01 71 2.356 E+G1 1.3617E+01 1.3730E-al
S- . 1.50O0E*01 69-. Z3ta-Et + .1 A.303J.5E *-al- -4.7 "9E -%1.I.

16 G 0. 0 .6J00Ef-01 70 2.3i43E+Gi i.2883E+01 -5.5778E-01
17 C- 1- Q . .-l6- ..
IA 0. 0. I.8J03E+01 71 2.3575E4-01 1.3339E+1. -1.9897E-Ji

jqno-3- 1.9030E~11.. -- 7 2--4.+1
20 0. 2.OOO'O0 72 2.3853 --401 1.2641E+01. -9.7835E-a1
71 " - -J 2. 10JE-+-o 1 73--2 23. +- 1 2.4,4-34E1.
22 0 . 0. 2 .2J0 0 E + 1 74 2.!.5?,E+Gi 1.3484EG01 -6.9096E-L2

- 23 a- 2. 30 'u l----6 8 4.&Q1 J j-39E'G &AI- 5
24 0. 0. 2.4J33E~iI 67 2.2291E+01 1.2612E+01. -8.!.23DE-01

___ n- 2.54;kWE+3I- .73.. 2 12 *E.*.-1.46E.*3-..
26 0. j2.6000E.J1 77 2.5675E+01 1.3988E+01 4.282CE-01

__- Z.7 ~ .-. 2.7003E*Ji 7J3.. 2 *442&E+ 1- "27ZLE401--.7&9.801
28 0. go 2.8000E+31 69 2.3093E+01 1.4109E401 6.14353E-01

30 3.Jo 3.033GE0iO 71 2.3531E+01 1.3569E4Q1 7.84*.4E-02
ENODB =-AE- 9,4 ACUIITIN O AD

AVEES= 2. 3648E+j 1,9STOES= 8.5854E-OiEOB 94 AQUSTO1OFD
-AVE KnfAT- 7 -1 n67A.04--jSD.!)V= 2.5i57E44........................ 2/7/74M
PR P4ISSED ACOW 6.

11,12,111,122 554 713 1 1



ENOOS: 12.4 9DELF= 62.0 ,bIF= 100J IBL2= 176
SVRHZ= 2.2000E+03 ,SWmx= 2.5009E+03 9SWMN= 6.8500E+03 ,FLO= ±.LOOE+C± ,FRr)oop= I.3009Et03 ,F'DPRT= i.06,uOE+eM
TL= -6.50 ,DYNR= 3.0 ,SDAMP= .230 PSODHA= .-+70 ,I12,IllI,22 £ I1 1
WN= 165.9 ,K= 48.6 ,TAUI= 4 .i0 0 0E- -..' 1 TA U2~ 8.4.+20E-C3
NAGG,AM ISS,AFAL,K0ATA,ES ,EV,EVl

1 0. 0. 1.00r0E+00 64 2*1237E+ i i.'.830E+0i 1.4056E+03
2 g. 1. 2.0060E+00 72 2.38.L9E+Li 1.30iL4EiCi -5.98b5E-C1
3 0o ai. 3.0OOO+00 76 2.51f>9E+0'i io-*236E+Gi 6.6512E-Gi
4 0. 0. 4.0090E+00 76 2*5i52E+Ci i.3398EtL1 - 2 969If7 E-a 01
5 D. 0. 5.COOOE.O0 72 2 .4 1C 6E+1 1 .39i6E+0i. 4.28 74 E- G 1
.6 0. Go S.ODOE.00 79 2.62F3E+0i 1.3597E+01 q.9693E-03
7 0. 0. 7.0000E+00 82 2.7250E+Gl1i.3391E+.Li -1.450SE-Di
8 0. 0. 8.0060E+00 74 2.4.733E+01 1*2888E+0I -7.0808E-01.
9 0. 0. 9.00COE+00 78 2. 971E.Ci i.3726E+6i i.2707E-0i

£0 0. as 1.0000E+01 74 2.4694~E.G1 1.2796E.0i -6.5254E-Ci
11 0. 0. i.1000E+0i 79 2.635dE+01 i.29Le5E+Ci -S.0201E-01
12 0. 0. i.2000E.01 76 2.5277E.Li 1.*.778E+G1 1*2345E+00
L3 0. 0. 1.3000E+0i 73 2.4iLOE+Oi1i.3675E.Ci 4*6815E-a2
14 0. 0. 1.L00OE+0i 79 2.6338E+Di 1...O9OEeOi ##.9934E-Q1.
15 0. 0. i.5000E.0£ 64 2.ii2iE+A i.4074E+Ui Ie..983E-01
16 0. 0. i*6000E+gl 74 2.4502E+Di £.288iE4 1 -6.6133E-Li
17 G. 0. £.700CE1-01 71+ 2.4597EtG£ 1.-49'+9E*01 1.50a2E+C3
18 g. 1. 1.8000E+0£ 73 2.4398E+Ci£ i.3452E+ct -7.1677E-02
19 D. Go i.9300E+01 7Z 2e4ii6E+01 lo314iE+Gi -'f.6447E-Cl
20 0. as 2.OOOOE.01 75 2.48'-3E+Ci i.3276E+01 -2.14706E-0i
21 0. 0. 2.1000E+01 67 2*23t5EGL-1 i.38 2E+0i 3.2170E-ii
22 0. 0. 2.2090E+01 73 2.1+195E+01 i.1549E+G1 -2.0853E+00
23 0. 0. 2.3000E+01 72 2.4049E+o1. i.3i30E+C1 -3.83'32E-01
24 0, 0. 2.4000E+01 65 2.1589E+Gi 1.3612E.01 £.2866E-01
25 0. 0. 2.5-00FE+01 77 2.5688E+Ci 1.356.E+fi -i.2554E-02
26 0. 0. 2.E030E+01 73 2.11E6E+C1 io3319E+01 -3.5070E-01
27 0. -0. 2.7000E+01 66 2.2063E+Ci i.L4b65E,+i i.1704E+00
28 D. 00 2.80C0E+0i ?Wg 2.45('7E+Ci 1.2953E+Li -3.aOdCE-O1
29 0o 0. 2.9000E+01 67 2*2244E+C1 1.33i.SE+G1 -1*0998E-Gi
30 0. 0 . 3.OOOOE+01 71 292MVE01 1.3723E+Cl 1,21lgE-01

PACQ= 1.OO0OE+00 tSTDEV= 0.
AVEESS 294284E+01 ,STUES= i.E236EG00
AVE KDATA= 7.3033E+91 .STD DEVI 4.5496E+00 ENOOB -12.4 ACQUISITION FADI NG
PR MISSED ACQ= 0. 2/6/74M
PR FALSE ACQ= 0.
11,12,111,122 261 951 1634, 241



ENOOB= 12.4 ,OELF= 62.0 ,BIF= ilU0 ,812= 176 
_S RktH .2laEss=x -. 000 ,SWMN=. 6.h85i1Et03- FLO i..OfOCE.Jji ,FRQDOP=- -1.0-38ZE+03 .,FQOPPT= -4mTL= -6.50 ,OYNR= 3.0 ,SDAMP= 0.000 SDFHA= 0.000 li1,I2,I1I,I22 1 I I

NACO,AMISS,AFAL, KOATA,ESEV, EVI
I - i 1iDE0-------231EO --i2Z65t41 - --------
2 0. 0. 2.0000E+00 77 2.5584E+01 L.2ii0EG01L -i.3762E.00

0..3.1-0 a&E+ a0 T6 -2-53 ?3Et +21-129 96f-5.+±-I---- -----. ___4 0. 0. 4.0000E.00 70 2.3223E+01 1.4250E+01 6.9029E-01 _S El. n-. 5-.nnnF*fl 76 .r.9fiF Al 1.PqrPF+p -. 32 jj ______________

6 0. 0. 6.0000E+00 72 2-4071E+01 1.3547E+01 4.7392E-02

a 0.s0 8.OG00E.0J 75 2.4959E+01 1.2817Ee01 -6.979LE-01
-- . - 9,&-G0flEfQ0.. 76---2.S3q5-E*0i .A32.5aE+ai. --s.ki~E-D1-

10 0. 0. 1*00flCE+01 68 2.2725E+0£ i.3790E+d1 2*5845E-01
It. 0. 0. i1000FO+01 75 2.49?f.Fi 1,40f54F+01 5.1976E-pt
12 0. 0. 1.2000EG01 74 2.4755E+01 i.4i68E.01 6*6020E-01

- -11 - 30I.JO[E: II 77-2-.548FEtaI .- Is 4II6E+fL~i2 n -Di-14 0. 0. 1.4000E+01 70-' 2*3235E.01 i.3964E*01 3.7138E-01 _ig ._" _ __-_ 09I 150iD-)E+01. 73- 2vAI70E'k.OL im20IEU146-tla_
16~ 0. 0. 1.eOOOE.01 72 2.3969E+01 1.36a0E*01 8.7723E-02 _07 0. 0. 1.7000Eifl1 77 P.5789F+0i +.26~l -i.2720Fnflfl
18 0. 0. 1.8000E+01 75 2.5132E+01 1.2247E.01 -1.2798E+00

20 0. 0. 2.OOOOE.01 73 2.'.3aSE+0i i.3620E*01 4o1238E-02
21~ f .2. 10E+01 O l3MG1A6MfS-8O-i ___ ___22 0. Be 2*2000E+01 72 2*3900E+01 1*2971E+01 -7*2588E-01
23 0. as 2.3aflOF+01 72 2.3higr~nl 1.3368F*0I. -1.1341E±-tII
24 0.o0 2o;4000E.01 71 2.3575E+01 1.3110EG01 -3.1621E-01

26 0. 0. 2*6000E*01 72 2o'131E*01 1.4326E+01 895348E-01

28 0. 0. 2.ao00E+01 71 2*3966E*0i 1*2102E*01 -1.4967E+00
2g 0. 0. 2.gppo+ 71.i~- 0.7Fa 1.QA~l -fiR.flflF-nl
30 0. 0. 3.0000E.01 74 2o4S46E.01 1.2764E+01 -6.9476E-01

AVEES= 2.4401E+01i ,STOES= 8*375SE-01__
AVE KflATA= J -32kE.+-QA -qSJD EV= -4421Et1 -------

_______PR MISSEO ACQ= 0.
PR FALSE ACO=- 0, !ENOB *12.4 ACqtJSITION-. NO. FADE~-11912,Z11,9122 £657 745 1 1 2/6fMN



NRUNS9 NSP99ENO OR, CFLF99F,ENOPIN
20311 '.0 6.0OOOF#00 6.2000E401 I.0OOIOE'#3 9.8029E4U0

3L2,PHIDEG,FCTFF,9L2!,P,41e,FCTFFe
00 .flucttoe 1.0UUOt9U1 3.'.2qJL9U2 1.OOUUrfOU 1.UuiuIt*UL -. . UULtvU

FEA'Ip,FBPHA,SDAMP,SDPHA,GA%43,u.3,.SLTCE
2.800E*00 2*000CE-01 0. 0. 000E-o2 6'. 26
FLOFROOP,FQUPRT, 8SCFT, 11,12,111,I22 - - - -

I . V"DE *-1 0. 0. Z.6'%E-91 1 1 1 1-_ _

CCLOSC,T9L8IT,OYNP
-. ,- V. -t -. Ot1tf. - -- -- _ _ __ _ _

WN,K,1DUj,TAU2

W tdBK B ,1AUE1qT 8U92
- .'28iE-tl e.1489E*2 2.0393Ew02 i.*#49Evfl
IT,TSYWC

PE ,STVEVq"SSUMMSSIG,tcOUNT
Oi19TIE-82 5.1.E0 .5?2E-01 2.'.763E-O1 2000- - -- ___-- - -

tOOKIN IMRPOUTS IAVE £..OGOAE*IISO G.

2.1IOOE401 7.OOE*OO 3.OUOOE*00 S.OOGE*S6 I.OOE*OO '..OIOOE*UO l*OOOE*O 3.UIUE+AO S.8009E*UG 3.U189E*64
~t VO0t't -1.0t10ef1 -2.00ootfou .00corflwo I7UUE*OO-i.upuvuO i. l.OuuutE*Ou 1.0989E*88 c-u.1ot~i--
3.OOO*10000E00 .OOE0 .. 0OO0O 1.oOOODEfIO 1.OSIE.OO 1.00h0lEfI Be 2.DIUIE*II 1*I008E*IU lolfIIE*Ul

- li#ot evf 1.00#!*0011tl .t-ol.- - 1. uuuutuu, 2.8900E'uu 2.0000tvasii
0. a* 0. a* 0. 0. 0. 100089E+08 1.UIOUE+OO I.
ISOODOP-90 0. 1.UUUUL'ICU J.UUUUCWUU A.ugWUUCUU C. U. 0. U* 0.
0. 100000E*o 0a. 0. 0. a. 0 0 a. 0.-

a.a.a.a - a. 000 W- -4- -0._a. 1. 0.

114.0 1630 '.08 1137
REC SLICEz 2*3'.53E+Oi 5.25gqE,00

7.6017E'A4 1.9i79E*06 5.6981E#07 -1.3095E*l6 2*3027E+07 -'..1166E*IS

0. 1.2486E-09 2.'.972E-05 1*2'.66E-05 3.745SE-05 2.4972E-05 1.24.86E-05 1.2'.66E-O5 2.'.972E-05 '..994'E-O5
4.9~'44E-05 4..9944E-05 8.Ta.02E-O5 E.243DE-U0 4 .VJ" E- US 3.T453E-15 S.2t3E-W- 4.1%4E-05 4 ..1I4Ez-#S .T~'
7.4916E-05 1.24e6E-04 q.988E-05 1.373SE-'. 4.994'.E-05 4.9944'E-05 1.24.66E-14 1.9qq7SE-04 2.1226E-64 2.247SE-sk
T.8662E-U4 5.74.35E-016 6.49~27E-&4 f.3E56E-O4 1*336DIE-D3 I* 2611!E-03 1 e6Z3ZiE-03 I.*6'3UE-t3 -3 2e.112E-193
1.89?9E-03 i.7355f-03 2.235CE-C3 2.74.69E-0l3 2*e?1SE-03 3.7206E-03 4*5'40E-03 3*7333E-03 '..5'.d9E-03 5*0194E-63

2.13S1E-02 2.4023E-02 2.6046~E-02 2.5796E-C2 3.0253E-02 3.269E-02 3*5972E-02 '..0167E-02 '..17'.IE-2 4.5824E-42
4 .E64'E-02 '..74'.TE-02 4.6573E-02 4..83'6E-fl2 4.33-59E-0-2 4. 1968-92 '..1154f'o-12- 39-M1t-02 1731WE- 02 3.0'.ZUE--IM
2.'.972E-02 1.9765E-OZ 1.4.034E-02 1.1999E-02 7.366?E-03 5.6312E-03 5.1692E-83 2.8'.6SE-03 16656E-03 1*2361E-13
7.24'9E-04. 1*6232tE-04 0. 0. 0. 0. Do a. 0. U.

ENOOB - 6 Pr~v) NO FADE
T/28/74N



NRUNS, ISP9,ENODB,fELF,BIF,ENOMTN
t- 200- 4 9.4000EOC 6-210flE+01 1.00OOE*03 9.OOOO#E*00 -

SL2,dPHIOEC-,FD!FF,UL2e,F-HI8,FDIFF8
lorsorW02 .8uiii00 i .'ra . 43 9L 2 1.UUUUattU 1.0cuul !*U1o*0

FSAIIP,FSPNASDhIIP,SDPNA,GAqI3,N43, %SLICE
-- ?.tOOE*0U0 - 2.O0lCE-01 0. 0. 1g0oIoos -2 -64 U6
FLO,FRQOOP,FcQfPRT,AVFT,li,T2,li122

84ItOO.1 0 0. _ 2.f496E-01 --I V- 1 1
SVRHZgSW"XgSWMN,- TLI

CCL0SC,I0LeIT,jYNR
-" 100 ~3.10ff00,E to--- -_ ____ _

W14, KYAUitTAU2
-1.15 934.fE*GZ fi.SS6U.I9E#02 t..49t91E-2I 8.4.tot#3 - __ - -- - - - -- _

WN 8,KB ,TAUBI, 1AUS2

1917 vTSYNC
.2? -1il364f-02 

_ - __

PE ,ST0EVPSSUt1,MSSTGKcUwT
1.631358E-03 1.81T7.E-03 4.72#ZE-01 19-9Z72E-0i 2-000
LOCKIN 2DROPOUTS=I

-1.oeioE+00 -OOE*OO 0. 0- . - . __ 0_ 0 . 0. 0. 0.
---Co- 0 -. 0 -. Do-0--- 0. --- 0*.

0.0. 0. C.0. 0. 0. 0. 0. 0.
0. 0. 0.. 0. 0 --- 0~ 0. 0. -
a. a. . a.0. a. a. 0. 0. a.
0. U. 0. U. 0. 00 U.00E0 U. 0. 0*

-- a. - - . a. -- - a -4a. a. -- _ 1.aaaoEa a. 0. a.

a. a. 0. go a. G. D. 1*0Ua0E+00 a. a.
---- -- -0 . - -- 00. 0. -1.000attou u. b6.000uL~u

1-43-1 1"?7 408 1137
REC SLICE= 2.5968E*01 2.870lE*00
~X Xt , A SUMI, AStUz, VSU I1I, VSIM2 , VSt43 ,-
7.5999E*04 1.9013E*06 5.3991E+07 -1.7e17E#06 4.i964EG07 -9.9279E+08

3.7459E-05 7.49i8E-05 2.4973E-05 1.2486E-05 1.2486E-05 2.4973E-05 3*7459E-05 1.2486E-05 1.21.86E-05 l.24a6E-a5
Ili48 E-05 - 2.4 03E -0 IS1.-ZS6E-t5 2*.97 3E- 05-~ .2.6 --- I. 2*.1GE-05 -. flE~5 -t13~5-T?!0-ITtt0
1.2486E-05 1*2486E-05 1.2036E-05 1.2486E-05 2.4973E-05 1.2466E-05 1.2486E-05 2.4973E-05 1.2486E-a5 602431E-05
t -2-416-0'5 !. 7'49El5 2. t.573E-IS -.2'rU6T-03- 71 .Z4i6tE-05 .SE-5- -n9WO --~6E021?E - 3t41r- m 4 .Ut u -0
3.7459E-05 2.4973E-05 1.24e6E-05 2.4973E-05 2.4973E-05 2.4973E-05 2.4973E-05 1.2486E-05 2.4973E-05 2*4973E-05

7.4918E-05 7.491SE-05 1.24e6E-04 1.6232E-G0l 9*qeqoE-05 3.6210E-0d. 2.7470E-OL. 3.870?E-04 5.6685E-04 6,9923E-04.
&-.167E-44 --t.1488T- 3 -t. 2 4 OEt3 1*4Z- 0~tf3 -- 1 -* 1 E-0- 1.9t04E-3-2. t.15?t-l3- .3 -ttfl4 282-S-0S-
6.7i76E-03 g.i8qgE-03 1.Ca01E-02 1.'.97LE-02 1.831?E-02 2*1252E-02 2.48IOE-02 3.2202E-02 3.8732E-02 4.662diE-02'
5- S37"E -0 S.,972ZS-02 6j. 2t7E-1GZ e .USE-02 6.* T830-12- - 6-i 20691E CZ 5 .815 t-Z-".~~24t1t~2--ii~

$10 ENODB = 9.4 Pr{V} NO FADE



NRUNS,NSPE,ENIOB,DELF,IF,ENC"TIN
2-4 40~ . -2.gOUUE~ 6*2100r+1 i*ouuaE*o1 9*080OE+00

aL2,PH4IDEG,VM)FF,BL2L2,PHIB,F3IFFB
C) .fbUDE*UZ i.UU9Ut#Ui J.4Z4Jt+UZ 1.uuuutfuuI uuuut+u 1 5.uuuut~*uo

-FBAMP,F3W,4,SAP,SlPA,G-DP43,N43, NSLICE
2.UDGUE*UIl 2.ffUUCE-CI 2o3gVOE-01 4*JUDOE-01 9*.UUUUE-02 54 26

FLO,FRQDOP,FOI!PRT,ASCFT, 11,12,111,122
1.fiD.U 0Uur+a . _ U. 2.6496E-01 1 I- 1 I I
SVPHZqSWMX,SW14NJ - TL __________ _________________________

go Z.1I51PUU4 6.W5,uUE~vUTr -O.UguuULUU
CtLOSC4DIt~gT, IYNR

WwK,TPU1,TAU2
1.S59UTfO2 *.686t,4,E*12 4.4999E-01 6*4420?OE-03-

I ITT, TSY WC
- IV To1364E-D02

ACCUISITION FAILURE

9.8989E-a2 l.O1TE-OI 1.0127E-01 9.405BE-02 9.0196E-02 8.2107E-02 7.8609E-02 696681E-02 5.9782E-02 4*.8U2E-02

1.9913E-03 1*.%34E-03 1.65i8E-03 E.117E-04 5.3'.42E-04~ 1.93E-04. 1.2146E-04 7.287?6E-E5 9.7168E-05 3*4189E-'.

a, a 0. 0. 0. 0. 0. D. a. 0.

U.0. 0. - a. . 10. - 3 - ---- - - -- U -. - -- . -

0.0. 0. 0. 0. 0. 0. 0. 0. 0.

0. 0. 0. C. 00 0. 00 0. 0. 09

0. 0. 00 Go Go 0. 0. 0.a . 0- 0.

a.U -00 -U.o -- go-

ENOOB =-20 Pr{v) FADING
T/28/74N



NRUNS, NSPP, ENO t8 9EL F 8IF, ENOPIN
2000 4.0 6.UOO ECO E.'ZOOOE+01 I.GOOOE.03 9.OODOEW00
8L2,P4IDE., FDIFF,9L2E,PMI9,FnIFFS

2-foDUU 1.UUIJIJglY 4*e'3t*u2 l.OOOO+OOl.OuoI u l -I5Fl.ofl u-
FSAMF, FBWPiA,StAMP, SOFIA, GAM43,N43, ?SLICE
2.OOOOEf00 2.OOOOE-ui 2.30D0E-01 '..70DOE-01 9.OOOOE-O2 64 26

FLO,FRQ0OP,FQOPRT,ASOFT, 11,12,T11,122
l. O100E*01 0. 0. 2.6496E-01 1 1 I I

SViRHZ, swIx, SWMN,_ --- TI-

CCL0SC.,MBLIT, YWR
0. 1oo 3.000*EO00

Wt,K,TAU,TAUz'r
1.659344E,02 4.6e6449E.O2 4.49999qE-Ol 8.44202CE-03
bW8S,K5,TAUSj,TAU92
904EBIE-01 6.14SE'i2 2.i037aE'i2 I .4 4E-3t - _______________________

ISIT,TSYNC
Is 1013f,4E-02

PESTt3EVWSSUM4PMSSIG ,KC'JNT
8.3115fE-92 6.3346E-03 4.3254E-01 2.3'.06E-01 2000
LOCKIN 2DPOPOUTS IAVE 7*40D0E'O1SO 0.

5.7OOO E+Ol 1.0000E*01 E.0000E*CO S.OOOOE+OQ i.OCOOE*01 4.0000E400 2.OOO0E+00 5.GOOOE.00 2.OOOOE*60 2e0000E*00
-2.80UUE#00 4.0000E+00 4.'0000E*OO 0. 2.OO00E+O0 I.C000E+00 3.OOO0E.00O Ze4000E*00 1.000CEf'00 3.tO04tE#U-
3.OOOOE*00 2.00t0E*00 0. 3.OOOOE.00 1.0000E+00 0. 1.0000E+00 0. 1.0000E+00 3*0000E4Og
1.0O00E*U8 1.0aO0Ef0o 1.0U0OE*00 C. 0. 0. 1.OOOOEVO0 0. 0.* - 0.o
0. 0. 0. c. 0. 0. 0. 0* 100000E+60 0.

0.00touu 2000*0U --- i.OOuuE*u 0. 00 0
3*IOCOE.00 0. 0. G. 1.0OOOE00O i.O000E400 0. 0. 0. Do
0. 0. 0. e. 0. 0. 0. A e.Do.- - ~-0.
3. 1.0000E+00 0. 0. a0. 0. Do 0. 0. 0.

0. 90G 0. 0. Coa --o .- Goa

6e319 83 934 122q
REC SLICE= 2.4566E#01 3.9388E*0t
x x xC , AS1 UM-1 ,A S U V?, v sU t I, V SU "2 , TqU 3 ,~
7.6002E+04 1.9156E+06 5.eI73EE+07 -1.3133E+06 2.4.084E+07 -4.5885E+08

v Hl~Tf MRAm
1.4996E-04 1.496E-034 i.4996E-04 1.3746E-G4 1.2497E-04 2.7492E-04. 3.8739E-04 591236E-04 7.4979E-04 7.1230E-04
6.8731E-04 1.0747TE-03 8.622CE-C4 1.1872E-03 9.3724.E-04 7.6229E-04 6.r4S1E-04 6.4982E-04 8.6226EO'. 1.57tE-03
1.2122E-03 2.036qE-03 i.6121E-03 1.9745E-C3 2o 2119E-03 2.2244E-03 197i20E-O3 2*11M9-03 i.7878E-O3 1*6745E-03
?.3REBE-03 3.074.2E-03 3.12'.1E-03 E.S367E-03 2.3743E-03 2.724.3E-03 2.8742E-03 3.1'991E-03 3.4116E-13 '..096qE-03
4*6917E-03 5*3485E-03 6.460?E-03 E.6607E-03 8.0228E-03 ?.1855E-03 6.4657E-03 6.3732E-03 7.4604E-03 7779E-03

1.84E2E-02 1.6182E-02 2.1094E-C2 1.9232E-C2 1.9770E-02 2.3469E-02 2.2644E-02 2.2344E-02 2.1981E-02 2e0602E-O2
-?.13E-02 2.3731E-0D? 2.34.94E-CZ 2.2856E-02 2.1944E-02 2.td36SE-02 -2.35788E-O2 2sBO17E-2 2.6T68E-02--2.66105tE0
2.62',3E-02 2.8255E-02 2.7955E-02 2.E430E-02 2.22i9E-02 2:0569E-02 1.9382E-02 1.7'520E-02 £.47'.6E-02 1.55?IE-02
1*50l.6E-02 1.3471E-02 1.0?72E-02 t e3SiE-C3 8.3852E-03 6*923iE-03 4.2863E-03-17M1E-03 1*53711E-03 S.#984E-flt

____ENODB = 6 Pr(v} FADING -

i728/74N



IRUNSNSPUENOD8,OELF,8IF,ENOWrN
7 2000 40 q.L4oaar+ia 6*28UOE#01 l.0000E*03 9.OOE*UO

8L2,PHI0EG,FOIFF,9L29,PMH!!,F~tFFB __________________________
N) 1.76UUE*CZ 2.UUUUL4Ul J.iZ4Jt+Ue I uuuLut DD 1 0 0 9 .gUUE u a

FB VFSPHA,S!&P,SlPIA, tA"43,N43,NSLICE
2.05UCE+U1 2.DD00E-Oi 2.3010E-01 4e700E-01 9 .0 041E-0 2 64 26
FLO,FftQDOP,FODPRT,ASCFT, 11,12,111, 122
1.0000E+01 0. a. 2.64q6E-01 1 I I I
SVOPZ,SWMX,SWMN7  TL.

TU. Coa1~l9U ~,~.. U f U E 1
CCLOSr,IOL9IT,0,NR

0. 100 3.0001E*90
MN ,K,TDUITAU2 _-
1.65q344FOO2 '..686419E*02 4.499999E-01 6.44'202DE-03

WNS ,KP,TAU@1,TAUJ82
9.4281LU1O D.L487t*02 2.Ma7tfU .''zLU

IP IT, TSYt4 C
3- 1.136'E-02

,F ,STtrEV, PSSUP,M4SSIG, KCUNT
2.4211E-02 3oJ262E-03 4.*6386E-01 2.02'.9E-01 2000

LOCKTN 10ROPOUTS LAVE 1.2000E#01S0 g.
t KRf

1.3000F+01 3.f000f*00 0. 1.0000E#CG 0. 0. 2.0000E+00 IGOSE*Q0 0. 0.
1*08tlE*00 0. 0. C. 2*0000E*00 0. to to -0.
a* go I.UD00E*00 1.OO0aE*00 0. i.IIOOE+00 0. 0. 0. 0.
0. 0. 1.00O0E&CO 1.OOOOE*00 0. 0. 0. 0.- 0. 0.
loOOO00EfOO 0. 0. 0* 0. 2.0000E+00 g. 0. a. as

00 .0000tv-0 i.00uiE'ui 0. ;- -0. --0i - 0. 00~ i0000uuE*00 00
go 0. 0. a. 0. D. Ow g. g. 00 a

i.D00*00 a.0. 0. 0. 0. 0-. 0 . ~ oo
a. D. a. a. 0. 1.0000E+00 0. D. go 0.
to i.0o.00,E0 1.0900Efo00a.. 0 - -0-.9 0. ?o0100E*00

.171 074 1326 493
REC SLICE= 2.628SEO01 3.57gqE,00
)txtC,ASLUM4,ASU"2, VSUP1,VSU"2,VSUM3,
7.600'.E*04 1.915C006 5*5352E*07 -1.7414E+06 4.105'.E+07 -9.6850E+08

lo2'.86E-05 1.2486E-015 1.24e86E-C5 '1.2486E-05 1-24M6E-05 1.2.486E-05 1.2486E-05 "1.2ui86E-05 1.2486E-4 1.2486E-04
Z22U74E-04 '?*7468E-3. 2.6?20E-04 1.9977E-04. ..496GE-04 3*4960E-84 ZiWOZE-04 I.S?7TE-0. i.lqTTE-0. 109728E-24
1.3734F-04 1.872SE-a. 2.7466E-04 2o746SE-0, 1*0728E-04 392463E-04 3*9'154E-04 1.4983E-04 3e?45?E-0. 3*1214E-0.
3.4qC0E-04 4.245iE-04 3.620SE-04 !.6165E-04 3.496CE-04 5.6i85E-04 ti.0694E-04 5.4937E-04 6.1189E-04 6.369t§E-14
6.1180E-04 5.368SE-04 9.6139E-04 1.1237E-03 1.all3E-03 1*0663E-03 903642E-04 1*0863E-03 1*1737E-03 1.5?32E-03

2.E4'OE-03. 3.084OE-03 2.7344E-C3 2.7344E-03 3*1089E-03 3.9455E-03 4*8569E-03 5.244CE-03 5,4tW8-03 6*2803E-03
6.71,22E-03 7.7161E-03 1.0001E-OZ 1.1162E-02 1. 1237E-02 1.1262E-02 le i ?*4E-42 -i..3123E-02 1.4303E-02 1.5999E-02Z
1.701SE-62 1*7255E-02 1*8217E-02 2*0352E-02 2.GSOIE-02 2oi263E-02 2.37IOE-02 294697E-02 2*3286E-U2 2.58'.5E-02
Z.7031E-02 3.0415E-02 3.0477E-42 2,7231E-02 2.7955E-02 2.9766E-02 3*0452E-OZ 3.2SSDE-02 2*7056E-02 1.3337E-01

ENQDB = 9.4 Pr{v} FADING-
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ENOD9= 9.4 ,DELF= 62.0 9,IF= 1000 9BL2= 176 ,NSLICE= 26 ,ASOFT= .3000
SVu7=- 0 ; lv- 2 al45 nEn4 IIM- 6A850nn0nFAn 1FIn I onnnnlni -ERQDOp=- Fn QonPRT 180nn0nEi

TL= -6.50 ,OYNR= 0.0 ,SDAMP= .230 ,SDPHA= .470 ,I1,12,111,122 129 130 1 1

UN- 4E65.9 - 46 A 6 TA4L1- _ 0An nE-0 4 TA 1- A 4.2.OE-03 n M- 9 - T64-9 TA llm 2- .3SC3 0? TAIR- I J G945 A

PE= 3.6842E-02 ,STDEV= 4.3216E-03 ,V MEAN= 4.6193E-01V STO DEV= 2.0616E-01 ,BITS= 1900
.oE1- 3 2632F-n2 _STOnU- ht 076nE-03 MEA N- 4_ 6209E41 I STD OnF- 6 3919E01n d T8TS- 13

LOCKIN= 1 OROPOUTS= I ,AVE= 2.8000E+01 ,STO DEV= 0.
ERRM

3.1000E*01 4.0000E*00 3.0000E+00 2.0000E+00 2.0000E+00 1.0000E+00 0. 0. 0. 0.
4 onn ln n n _ nnnrnn n: nnnunnn nn n_

2.0000E+00 0. 1.0000E+00 0. 0. 0. 0. 0. 0. 0.
a n 2aonnernn n- n0 n jnnnE'nn n- n. n.

1.000oE+00 0. 0. 0. 0. 1.0000E+00 0. 1.0000E+00 0. 0.

0n 1 n000 ,F0 0- 0- 0 0 n0 0 n n

0. 0. 0. 0. 0. 0. 0. 0. 1.0000E+00 0.
4 -nnnnrnn n- 0- n- i.nannn n n. n: a a n .non r n-nnE'nn

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

1 0n n0 n n n- n0 n0. OOnnOF&

41--1 I atT 451 -944 P41 AnTINES 483

115 24 16 5 0 1 1 0 4 0 2 0 0 0 0 0
6 27 2'T 0 0 0 a 1 0 0 n a
41 31 21 13 2 4 1 0 2 0 1 1 0 1 0 0

9 10 1 n n 1 0 0 0 6 1 1 0 0 n n 0
2 3 2 1 0 0 0 i 8 1 4 1 8 1 0 0

2 2 1 0 0 0n n 5 ' 1 1

0 0 0 0 0 0 0 0 70 33 17 6 1 0 0 1

a n a 0 0 n t3 65 41 19 5 5 1
+1,-1 PIg/A)TIMIES 483 +1,1i P(9/A)TIMES 483

3 3 2 19 57 111 129 2 1 1 1 n -

1 0 0 3 5 10 27 40 1 1 0 1 0 2 1 0

2 1 0 0 1 5 12 17 0 0 9 0 0 1 0 1

1 0 0 0 1 4 4 0 0 0 0 0 1 1

. 0 1 a A a a 4 a 1

0 0 0 1 0 1 1 3 2 0 1 0 4 14 26 44

1 0 1 0 0 0 2 21 51 89

0 0 0 1 0 0 1 1 1 2 1 1 3 12 43 118

T!12.-'1. _ 22 63_8 1_850 529 717 DYNR = 0 FADE--

REC SLICE = 2.6322E*01 9STD DEV= 3.6734E+00 2/7/74N



ENODO= 9.4 ,OELF= 62.0 ,SIF= 1000 ,BL2= 176 ,NSLICE= 25 ,ASOFT= .3000
SYRIH- 0. , SI14*- 2 -SIGE004 ~Sm 6.5500-11 ,- £i ..O Etol ,VRQDOP- a.. ,FQDPR!- 1..I060EtOI
TL= -6.50 ,DYNR= 3.0 ,SDAP= .230 ,SOPHA= .470 ,11,12,111,122 129 130 1 1

i mN- 165.'3 ,K- K C.468 .6TAUIJ- 4 0E- 01 TAU2- 8.4420E 03 *WN- .9 ,Kg 64.9 ,TAUBI- 2-0353E02 ,TAU32 1 4E*04
PE= 2.4737E-d2 ,STDEV= 3.5633E-03 ,V IEAN= 4.5633E-OLV STO OEV= 2.0596E-01 ,BITS= 1900

; - -~2.-_,-t 2 GVgv &55.3E n" -MfiO .A- --.90- Z 1 r U rT -60t00 99;96 0
LOCKIN= 1 ,OROPOUTS= i rAVE= 4.0O00E+00 ,STD DEV= 0.

8.0000EE00 3.0000E 00 1.0000E+00 1.0000E+00 1.0000E00 0. 3.0000E+00 1.0000EE00 1.00 00 0.
S100nnnnE00nn . 1. £OIftEnn E n1.o0 Onnr+nn O_0 nnnoE*Gnn n a 0.

o. 1.0000EO00 O. 0. 0. 1.000OEO+0 0. 0. a. 0.
Snn.nn n 0 annn .n on nn L nOnncOnn Unnn.nn 4n annea.nn an nnr.nn

0. 0. 1.1000E*00 a. 0. 0. a. 0. 0. 0.
n n o n 4 n n n n n n i I _n n n n n n - n a

0. 0. 0. 0. 0. 0. 0. 0. 1.000E*09 g.
O. 0. 0. 0. 0. 0000E0 9.. 0 a
0. 0. 0. 3.000OE+08 0. 0. O. 0. 1.O000E+00 0.

.n n fnnlrO n anarn0nn n n.. 1 . unleOnn O

1 1 P9A)Tt 453 , 1,1 PIDBA)TIMESD .82
107 35 23 6 1 1 0 0 2 1 0 0 0 0 0 0
7 25 20 2 0 0 0 2 0 0 a 0 0 0 a
34 28 20 12 2 0 0 0 0 0 0 1 0 0 0 0
1 13 4 0 0 0 4 1 0 1 0 0 0

4 2 2 2 0 0 0 0 14 3 2 1 0 0 1 0
0 a a 1 --- 0 a a a -------6--- I---- i 0
0 0 0 1 0 0 0 0 90 27 6 4 1 0 0 0
a 0 a 0- 0 0 1 . -44 ---- 2 ---- 3--- 2

+1,-1 P(8/A)TIMES 483 +i +1 P(B/A)TIMES 482

0 1 0 1 W'; e 10 1 0 0 a 8 0a
0 0 0 3 1 13 23 41 0 0 0 1 .1 0 1 0
2 0 1 0 0 7 11 18 0 1 0n -0 0 0
3 1 0 1 3 4 7 3 0 0 0 0 1 2 1 1

0 0 0 0 1 2 0 0 0 0 8 0 0 7 -i 10

0 0 0 0 0 1 0 1 1 0 0 2 5 13 34 51

0 a 0 0 0 a a 0 2 0 12 ~ 9 4 8

0 0 0 0 0 1 1 a 1 1 0 2 7 20 45 98

1t,12,1t.,22 ,3 e18i 0 52 737 DYNR = 3 FADE
REC SLICE= 2.6261E+01 ,STO DEV= 3.5269E*00 2/7/74N



ENOOB= 9.4 ,DELF= 62.0 ,BIF= 1000 ,8L2= 176 ,NSLICE= 26 ,ASOFT= .3000
-URZLi- a ISWMX- 28460 E04 *gN"n N- 6A...E...T FOm~.n - L-hEt01 ,FRODnOP- a FnFQnPRIT ltnOanEnla
TL= -6.50 ,DYNR= 6.0 ,SDAMP= .230 ,SDPHA= .470 ,I1i,12,Ii,122 129 130 1 1
N- 166.9 .K- 68r. 6t- eTAl4 309-04 1TAJ2 aN TII ','2 0 9 K- L49- p4TAD 181- 920353E602 Tb32- 1s94SE60O

PE =  2.8'421E-02 ,STFEV= 3.8123E-03 ,V MEAN= 4.6307E-01V STD DEV= 2.0835E-01 ,BITS= 1900
ECT

- % L73f7n- *SrnZF J- 3 6 56r- 01 n N- 4 IL . .61a14 T rTn nrE- a 3verE0.nn a+rI- a
LOCKIN= 0 ,OROPOUTS= I ,AVE= 8.0000E+00 ,STO DEV= 0.
ERR

1.4000E*01 3.0000E+00 3.0000E+00 0. 1.0000E+00 1.0000E+00 1.0000E+00 0. 1.0000E+00 0.
I 0nn"nn 1 Unn nn O. n- 0 nnr000nn a- 2 Ea nnErnn .nnnrann n n
0. 1.0000E+00 0. 1.0000E+00 1.0000E+00 0. 0. 0. 0. 0.
n- n n n _nnnmrson n nnorann j-nonrann n- a -
0. U. 0. 0. 1.0000E+00 0. 1.000OE+00 0. 0. 2.0000E+00
n. n n n n0 n_ n. 1 Onnnn*on 4 nnnn n n
0. 0. 0. 0. 1.0000E+00 0. 0. 0. 0. 0.
. 0 , 0. 0. a0 0. .Onno00o a. 0

0. 0. 0. 1.0000E00 0. 0. 0. 0. 0. 0.
0- 0 0 0 0 0 0 0 0 7 00 000

93 32 14 5 2 0 2 1 3 1 0 0 0 0 0
.4 37 30 1 0 0 0 0 ----- 0 _ 0 0 1
35 34 22 10 2 0 0 3 0 1 1 0 0 0 0 0
11 11 6 1 0 0 0 0 1 0 0 0
2 3 1 1 0 0 0 0 1i 3 2 a 0 0 0 0
1 0 0 0 0 0 0 1 i - -----1- 1 0 1
0 0 2 0 0 0 0 71 36 11 3 0 0 0 1
0 1 0 0 0 13? --a 3---- 15 3 2 0 2

+1,-1 P(9/A)TIMES 483 +1,+1 P(B/AITIMES 484
a 0 4A Be 4 111 l1 0 n 0 0 ! 0 n

0 1 0 1 3 16 24 54 0 0 1 0 1 1 0 0
2 0 2 0 2 5 10 9 0 0 0 - 2 0 0 0
0 0 0 i 1 4 2 4 0 0 0 2 1 0 1 2

-- 0 0 0 0 2 1 0 0 ------- 1 0 12 7
0 0 1 0 0 0 0 1 1 1 0 1 1 10 25 41
0 1 0 0 0 0 0 0 0 0 0 4 17 g 101
1 0 0 1 1 1 1 2 1 1 0 3 6 20 56 -90

--i1,12,v .122 1,'12 890 1522 122s - DYNR = 6 FADE-
REC SLICE= 2.6006E+01 ,STO OEV= 3.7812E+00 2/7/74N

I
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o-



ENODR= 9.4 ,DELF= 62.0 ,9IF= 1000 ,BL2= 176 ,NSLICE= 25 ,ASOFT= .3000

SI ,S.t1Nu SWM8z----2w 615Gl 1iG4-0Mlm461--,F9QDGP- 0. ,F WRT- 1.G'G0Etol
TL= -6.50 ,DYNR= 0.0 ,SDOAP= 0.000 ,SOPHA= 0.000 ,q1,12,I11I,22 129 130 1 1

---WN 65-. (-9 ,u 4(.8. ,T-A--1OO. 01* , - -. TAU! 20353E0t02 7TAU8- 1.45E+0
PE= 1.526E-02 ,STDEV=  2.3413E-03 ,V MEAN= 4.7068E-OIV STO OEV= 1.9479E-01 ,BITS= 1900

rPi- ..3l5 03 GtOgrv- &lT-E GTO OE - 5 asol0ECon AIT- 0n

LOCKIN= i ,vROPOUTS=0

1.0000E*00 0. 0. 0. 0. 0. 0. 0. 0. 0.

S --- - - --- --- -- - --- 0 E4-O . -------- -- --- ---8- 0 . ----
J. 00. 1.0000E+*00 i.OOOE+00 0. 0. 0. 0. 1.0000E+00

S. a 0.. - .--- 0-- 0 0 0

0. 8. 1.0000E+00 0. 0. 0. 1.0000E+00 0. 0. 1.OIOOE380

i-4-".48-E-8- - -+0-- 0-- ----- - - ----------- 0

0. 0. 0. 0. 0. 0. 0. 1.0000E+00 0. 0.

-- 0.- -------- -- .- 0 0. 0. O 0. 0
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

O. 0. 0. 0 O O 0 0 0 0 .0.0g0p---

---t---i -PV3IAtIfES---451 --- - - --- - - ------ ---- ______ ______________________--------------------

102 26 9 4 0 1 1 a 0 0 0 0 0 0 0 0

- i95-- 8.--. . .3_-- -1 6 3 -- - a - 0 -... .... 16 0. a 00

42 30 26 8 1 0 0 0 0 0 0 0 0 0 0 0

12 1 9 a 1 a 0 1 0 1 0 0 0 a
2 0 2 2 0 0 0 0 9 3 2 0 0 0 0 0

-- --- -0------ - --- 4-------- --- ------ 5---- -7- - 2-----0- - _ _ 0_
0 0 0 . 0 0 0 0 0 69 29 9 3 1 0 0 0

0 _ --- 8 -& - ------ 6 -4- isto --- 6 5- - 3 - _15+ - -V 0- a 0 8
1,-1 P(t/A)TIES 482 +*1t* P(B/A)TIMES 485

1 1 0 3 1E 66 125 12 -- a  0 a-0-- ---- -- -- 0

0 0 0 2 11 20 41 0 0 0 0 0 0 0 0
............ ---------- ----4 - - - -- 10... -- .- 4 2-- -- ------ -0a

0 0 0 0 0 0a 3 3 0 0 0 0 0 0 0 2

S------- - ---------- --- ---- -- --- -- 1---- ----- 0 - 0--- . 8- -------- 0 ----- ----------10

0 0 0 0 0 0 0 0 0 0 0 5 6 31 60

0 0 0 0 1 0 0 0 --------- 0 3 -29- se so

0 0 0 a 0 1 1 1 1 4 25 41 iii

- 12I-i,-- 144-1-t------- - - 1----- -- - - - - DYNR = 0 NO FADE-
REC SLICE= 2.5830E01i ,STD DEV= 3.5024E+00 2/7/74N



ENODB= 9.4 ,DELF= 62.0 ,BIF= 100 ,BL2= 176 ,NSLI.E= 26 ,ASOFT= .3000
SU- YM- -n ; -...... n.SWN - .6600A 0. -rn -Fl= nnn -n- -- FRQp- . FnnoPRT- nnnFn

TL= -6.50 ,DYNR= 3.0 ,SOAMP= 0.000 ,SOPHA= 0.000 ,I1,12,111,122 129 130 1 1
WN- 166.9 vK- 4R66n A lll-- ".5DnOn-0 TAU2- 8- 2CE-03. man- -n---, X8=-re 4v9TAU64- 2sQ35E02 TAB Z- L AS6E6*nn
PE= 8.9474E-03 ,STOEV

=  2.1603E-03 ,V MEAN= 4.7353E-0iV STO DEV= 1.8772E-1 ,SITS= 1900
DPT- S 2c632E-0 .PTru- 4 -660A-3 t MFM- I 56677~&604 I STO .F1311S1E00 ,aTT - 0
LOCKIN= 1 ,)ROPOUTS=C

2.00O0E+00 U. 0. 0. 0. 0. 0. 0. 0 . 0.

0- _ _ 0 nnn- 00 0 nE --- 0 0 -- 0. 0---- 0 nr
. 0. 0. 0. 0. 0. 1.0000E+00 0. i.0000E+00 0.

n 0a- o. -0o- 0 0 0
0. 0. 0. 0. 0. O. O. 0. 0. 0.

. 0- n - - n n -- 0.- 0 0 -nOOOr n00n

1.000E+00 0. o. 0. 0. 0. 0. 0. 0. O.
n- - 0--- 0 -- 0- -- ---0-.--- - n n0

0. 0. 0. 0. 0. 0. 0. 0. 1.0000E+00 0.
- n n n n 0- .- I0nnn00nn n0 7InnFn-

-1 -1 I lP(RATTMES A55 -1 4+1 Pl At)rTm- 1A

117 32 11 3 1 0 0 0 0 0 0 0 0 0 0 0

9 27 0 0 0 a a a 0-----
46 29 21 7 1 0 0 0 0 0 0 0 0

S 9 0 0 2 0 a n 0 00 0 0

3 2 1 1 0 0 0 0 5 1 0 0 0 0 0 0
0 0 0 0 0 0 0 46 - 8 5--- 0 0 -0- 0 0

0 0 0 0 0 0 0 0 81 25 11 3 0 0 0 0

0 a a n _ 0 n 48 1 5s---1 _6 _0 0 a

+1,-1 P(S/A)TTMES 482 +1~+1 P(B/AITIMES 481

0 1 3 2n 69 4_3. 119 0 0 0 a 0 0 a 0
0 0 1 0 2 10 23 35 0 0 0 0 1 0 0

0 0 0 0 1 8 ? 0 0 ---0-- 0 0 1 0 0

0 0 u 0 1 a 0 10 1 0 £ 0 1
n n 0 1 0 0 0 0 0 3 a 017
0 0 0 0 0 0 0 0 0 0 0 0 0 11 30 36
0 0 n a n0 0 0 0 0 6 n 7 10144
0 0 0 0 0 0 0 0 0 1a 0 1 1 17 49 123

TI112,1. T 'r2 F9 . 4111 1 DYNR 3 NO FADE
REC SLICE= 2.5978E+01 ,STD OEV= 3.3165E+00 2/7/74N



ENJOB= 9.4 90ELF= 62.0 ,SIF= 1000 ,BL2 =  176 ,NSLICE= 26 ,ASOFT= .3000
vu 0. ,SWN1X- 2.6158EQ4 PSWMNt 6.8 ,VLO= 1.89OEtOl ,FRQDOP- 0. yFQGPRTz 1.9GOEI

TL= -6.50 ,DVNR= 6.0 9SDAMP= 0.000 ,SOPHA= 0.000 ,Il,12,111122 129 130 1 1

co- Ic 65.9 -K 4.6 TAUI-- 4..500--01 TA- .442G0E 3 WNB= .9 A - 4. TAUI 2-0353E#02 TA.-S n= 1-494* as
PE= 7.3684E-03 ,STOEV= 1.9620E-03 ,V MEAN= 4.7061E-OLi STD DEW= 1.9234E-01 BITS= 1900
PER- 3..(8'.ZE 633 63991- gi p! .1 tN- i1..(?22 t0£ l KTO DE'!- fe;S7366n ,0ITo 0.

LOCKIN= 1 ,DROPOUTS=O

3.0000E*00 0. 0. 0. 0. 0. i.000e00 0. 0. 0.
a. 0. 0. 0, 0 0. 0. 0, 00 0

0. 0. 0. 1.0000E+00 0. 0. 0. 0. 0. 0.

g. 0. 0_ 0 . 0 0 0
0. 1.0000E*00 0. 0. 0. 0. 0. 0. 0. 0.

ow 1 0 C 0 0. 0 . . 00 I 1E*Ug 0 _

0. 0. 0. 0. 0. 0. 0. 0. 0. O.

. a. 0. 0. 0. 0 a 0 0.

0. 0. 0. 0. 00 0. 0. 0. 0. 0.

, a a a annyBnn a P a n : n48i

106 27 17 1 0 0 0 0 0 0 0 0 0 0 0 0
77 40 23 11 2 a 0 0 0 0 0 ----- 0 0 0 0

45 35 14 5 2 0 8 0 0 0 0 0 0 0 0 0

12 16 10 2 0 a 0 0 0 0 0 1 n a

0 5 2 0 0 0 0 0 5 2 1 0 0 0 0 0

0 0 0 00 30 a a a ... -- 0 -1 a 0

0 0 0 0 0 0 0 0 92 27 13 4 0 0 0 0

0 0 0 5a a- , i, .1- 10 0a 0

+1,-1 PIB/A)TI'ES 482 +1,+1 P(B/A)TIMES 43

S 0 0 2 17 . 12 159 0 0 0 a 0 2 0

1 0 0 0 3 15 21 40 0 0 0 0 0 0 0 0

0 0 3 9n 20 0 -0 ----- 0 a 0 n

o 0 0 0 0 0 1 1 0 0 0 0 0 0 1 3

S 0 0 0 0 0 0 0 0 0 -0 ----- 2 5 6 10

0 0 0 0 0 0 0 0 0 0a 0 1a 0 0 1 15 33 49

0 0 a 0 0 0 0 0 0 a 2 21 52 92

0 0 0 0 0 0 0 0 1 0 0 1 2 21 56 106

t11,12, 11,122 638 1 . C 1 DYNR . 6 NO FADE-
REC SLICE= 2.5550OE+01 STO DEV= 3.8740E*00 2/7/74N



APPENDIX IX

PARAMETER VARIATION PRINTOUTS

TITLE PAGE

DELF = 26.4, Fading IX-2
DELF = 44, " 3
DELF = 88, " 4
DELF = 132, " 5
DELF = 26.4, No Fade 6
DELF = 44, " 7
DELF = 88, " 8
DELF = 132, " 9
BIF = 500, Fading 10
BIF = 750, " 11
B1F = 1500, " 12
BIF = 2000, " 13
BIF = 500, No Fading 14
BIF = 750, " 15
B1F = 1500, " 16
BIF = 2000, " 17
BL2 = 88, Fading 18
BL2 = 100, " 19
BL2 = 164, " 20
BL2 = 188, " 21
BL2 = 88, No Fade 22
BL2 = 100, " 23
BL2 = 164, " 24
BL2 = 188, 25
TAU4 = 1.8 x 10 3, Fading 26
TAU4 = 1.1 x 10-3 " 27-4'
TAU4 = 7.9 x 10 - " 28-3'TAU4 = 1.8 x 10i, No Fading 29
TAU4 = 1.1 x 10 -3 30
TAU4 = 7.9 x 10 " 31
WORST CASE 1, Fading 32
WORST CASE 2, " 33
WORST CASE 1, No Fading 34
WORST CASE 2, " 35

IX-1



ENODB= 9.4 ,DELF= 26.4 ,BIF= 1000 ,BLZ =  176 NSLICE= 26 ,ASOFT= .3000
SVRHz= 0. ,sWMX= Z.8150E+60 ,SWAN= 6.8500E+03 FLO - ti.0B00E+01-FRGFP--O. -....- ,fPRT- -. 0~Q -+i- --------

S TL= -6.50 ,DYNR= 3.0 ,SDAMP= .230 ,SDPHA= .470 ,I1,I2,I11,I22 129 130 1 1
--W4=-t6S.9 ,K= '6.6 ,TAUt= 4.5000E-01 ,-TA#= 8.4420E-03 , WN9=- - i9 ,KSt44.8 ,TAUSI- -2if353E+2--r- --- 5tE+-- -

PE= 6.9474E-02 ,STDEV= 5.833tE-03 ,V EAI= 2.1639E-01V STO DEV= 1.237E-01 ,BITS= 1980

LOCKIN= i ,DROPOUTS= I ,AVE =  1.000E+0O0 ,STD DEV= O.
ERRM

2.7000E+01 6.0000E+00 3.0000E+00 9.00000+05 6.000E+00 5.000E+00 5.00~6OL! 3.OO000+*0 6O O0+O- --. 001 +- -..

7.0000+00 5.0000K+00 1.000EO+00 1.0000[+00 2.000OL+00 6.0000E+00 1.0000E+00 0. Z.0000+00 0.

---- it.00+00--
. 006 +00 2.0000=+0 3. 00 ot+II J.00-8E+90 t.00E+0 .... -. - -------. otf+----- -

2.0000F+00 2.9000E+00 1.0O0+00 i.0000+00 0. 0. D. i.000O+00 1.0000E+00 0.

i.000E+00 D. 1.000E+00 0. 0. 1. E+o0 o0. .O000+O00 .r- - .- - -.

0. 0. 0. 0. 0. 1.0000L+00 0. 0. 0. 0.

0. 1. 000E+00 1..4I000F+ 0. 0. -. . 8--- .0#E--- ----------.-

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

0, . - - 0.-8- - - . -- -

0. 0. o. 0. 0. 0. 0. o, 0. i.00OE+0*

-1,-1 P(b/A)TIMES 451 -1,+ F(B/A)TIMES +83

1 3 3 3 1 1 0 0 9-- -- - - -- -------- -----

5 t0 z2 10 2 0 0 0 0 0 0 1 0 0 0 0

-.. 7t -3 -43 .... .... - . - . . 9-. O- -- --
6 38 62 8 10 0 0 0 1 8 10 5 0 1 0

2 6 I7 to a 1 .a 4 Z2---31 - ----- e-------- -- .
o Z 2 2 o o a 6 48 79 57 It 3 0 o

a 0 0 0 0 0 0 1 9- -23- - 33-- ---- - --- -- ---

0 0 0 0 0 a 6 + t 6 1 0 0 a

-- ~--p- -e/A)lIES - 4 - -+1,+1 P4 + 3A)FT..E-. -- +83 ------ ------ -- --------------

S 0 0 0 8 13 2 6 0 0 0 0 0 0 0

. 0 0 5 45 53 27 6 0 0 + - --- 1 - --- -- -- - -

0 1 1 10 62 89 37 7 0 0 0 0 1 3 0 0

- 1 3 9 23 41 21 4 0-- - ------- 8-.---9.-- -- I--- ----

0 0 0 4 2 8 0 1 1 0 1 9 45 78 37

---0- 0- -e - -0- - -. 4 ... -. • - -- 4-- . .--- 14--43---- - -- 1-- --4.------7---
* 0 0 0 0 0 0 0 0 0 3 17 30 6 2

. -4 0 0 - - --- 0---- - - ---- 1- --2 - --- - ..----------------

11,12,11,122 2032 434 1326 493

SSLICE -- E - ,5~ tEVt- t.r66185E+4 -- - - --- - DELF = 26.4 FADING
2/4/74M



ENODB= 9. ,DELF= 49.0 ,BIF= 1000 ,BLZ= 176 ,NSLICE= 26 ,ASOFT= .3000
SVRHZ= 0. ,SWUnK= 2.8150E+0 ,SUWI= 6.800E+03 ,FLO= 1.0000E+Di ,FRQDOP= 0. FQODPRT= i.0-6"PE+l01
TL= -6.60 ,DY4*R= 3.0 ,SDAP= .230 ,SDPMA= .470 ,I1,12,I11,122 129 130 1 1

- ifiS-9-,-K=--466-,-r t41- -.5-000E-01 T-TAt- - -.442E-03- ,W - -9 • - 8 -KSA --- A , .... i o -- T-- -+ + -"
PE= 2.82:E-02 ,sTDEV= 3.8123E-03 ,V MEAN= 3.3653E-OIV STD DEV= 1.6479E-01 ,BITS= 1900

- LOCK1- L ,DRoPOUTS=O

7.O0000E+0 4.0600+00 2.0000E+00 Z.0000+00 2.0000;+00 2.0000E+00 0. 1.0000+00 0. - - 0-
. 000E +00 0. 0. 1.0000E+00 0. 0. 1. 0000E+00 0. 1.0000E+00 1.0000E+00

0,, ,i.0-- -O t0E-+0. -4.- -- --- - - -D-Ot .eef+G--O -- . , +------.4#E-.-o-0 0_,,, 1-0 I Hn
1.80OBE+00 0. 1.0008E+00 1.0000E+00 0. 1.0000E+ 0 0. 1.0000E+00 0. 0.
. O1.0000C'+0 1.0000E+O0 0. 0. 0. 1.0000E+00 0. 0-Or- --

0. 0. 0. 0. 0. 0. 1.0000E+00 0. 0. 0.
1.0000e+0o 2.000-+00 0. 1.0000E+00 .0000E+00 0. 0. 1.4000; +00 . -0
0. . 2.000V+00 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1. 0. --.- -0-- 1. --- ..O E+00 0.
0. 0. 0. 0. 0. 0. 0. 0. 1.0000E+00 3.000E+00

-1,-i P(B/A)TIMES 453 -1,+1 P(9/A)TIMES Y46
16 20 15 7 1 1 0 0 1 0 0 0 0 0 0 -- -----------
37 48 31 10 3 1 0 0 0 0 0 0 0 0 0 0
46 --- $ 4 1 ---- 0- . . -------0- . -- 0 -- 0-- 0 0

9 24 Zq- 10 0 0 0 1 3 1 0 1 0 0 0
2 86 3 1 0 &0 18 9 5 -- --- o ---- ----
0 0 1 1 1 0 0 1 36 39 35 14 3 0 0 0

S- - 0 0 0 0 0 0 9 At 39 -14 3 - - ----- -- -
0 0 0 0 0 0 0 0 28 3 42 19 6 0 0 0

1i, 1 P(D/A) 1 l- EtT -- ---------- ----- - --------- ----------- +1- 0---4f4 4L-TI- -4E---- 4#-- - -- ____ __________

0 0 0 4- 13 78 43 34 1 0 0 0 0 0 0
---- 0 0 6 25 53 65 34 0 0 0 0- - 0 ----. --------
1 0 0 0 13 33 28 156 0 0 0 0 0 0 0
-.-- 0 0 1 0 3 5 6 8 a 0 1 - 2 -- -7- --- 2---
0 0 0 0 2 1 0 1 0 0 0 9 29 22 z.
0 0 -0-------- --- 0- - - --- - -- ------ --- - --- 4- -------------- --- .
0 0 0 0 0 a 0 0 0 0 0 2 13 28 5 4.
0- -  -- - 0 0--- 0--- 1 - - --1- -1-0- - -19 - 5 ---- 7---

11,12,111,122 159 1319 529 737
-P BStkf --2. 63E+1 ,STO Ofv=- -3.796E+0 0--

DELF = 44 FADING
.2/4/74M

"-

<k



ENODB= 9.4 ,DELF= 88.0 ,BIF= 1000 ,BL2= 176 ,NSLICE= 26 ,ASOFT= .3000
S -SVRmiZ 0. ,S Wx= 2.816=2 -6E+#4 ,SfIWM= 4-.850E+03 --- FL--- --1.GE+--FR OP- - -P- 1.0-00t0

TL= -6.60 ,DYNR= 3.0 ,SDAMP= .230 ,SDPtA= .470 ,I1,I2,II1q,22 129 130 1 1

PE= 8.1737E-02 ,STDEV= 6.3890E-03 ,V MEAN= 5.8023E-OIV STD DEV= 3.0239E-01 ,BITS= 1900
-LOCKIN= 1 ,DROPOUTS= 1 ,AVF= 3.0000E+01 ,STD DEV= -.
ERR"
-- 4 6-00E+01 t.1000E+01 6.+000E+00 1.iOO0E+Ot 1. 0OE+01 -6.0000-E4+0t -3-.O9qE+e-- -- t6.0 E+O 40-wOff E+60--F.OQOEO+E
2.0000E+O0 3.0060E+00 1.000E+00 Z.0000E+0 2.0000E+00 5.0800E+00 2.000E+00 0. 4.D000E+00 3.00DOE+00
1.,09C-+-0- 1+.-00 Z0- -2.00~E+0" - 3.00E+4- - 6- ----- -- --- ----------- 0 .
i.0000IE+00 l.O 00E+eO .0000E+00 0. i.0000E+00 2. @0OE+00 0. . 1.000@E+'00 2. 000E+O0
1.00O0E+OO i.0000E+00 0. 1.00 0 E+0O i. 880E+O 0. . - --- - ---- ---------------1 +O- - - --

. .-. 0. 0. 0. i.OPOOE+0 O0. 0. 0. 0.
e o , . 0. 6. e, - - C - - - -... .. .. O, --. - - ,

0. 0. 0. 0. 0. 1.0000E+00 0. 0. 0. 0.
--- 1-t. .e---Bi-T --- 6--- - r- - ---. - -- -- ----- s ..... 0 0.

O. . . . 0. . 0. 0. . 6.

-1,-1 P(B/A)TIMES 4F1 -1,+1 P(3/A)TIMES 483
l b 2t 19 10 4- 3 0 6 22 -- 8- -- - -- -- -.-- -. - ---- -
45 17 15 7 2 3 0 0 3 4 3 1 1 0 0 0

St - 2---11 - -3 - 0 1 - 9--9 -2 - -1 - - 0 -------- 1---- ---- --------- -------
14 t 7 5 4 1 0 1 5 5 2 0 0 0 1 0

2 3 3 3 0 0 0 0 16 - Z -- 3-- - - 0--- ----- --- .- --
0 1 0 1 0 0 0 0 26 6 2 6 1 0 0 1
- 0 1 0 0 0 0 0 41 9 9 3 - 2- --- 1-- 0 -
& 1 0 1 0 0 0 1 193 34 25 15 7 1 1 5

-+-1---1- P(/At)-TI 4S 193 -- + 1,+ P (/ A) TI-ME- - -- 83-
10 4 7 6 11 34 T 210 6 0 1 1 1 2 1 4

3 0 4 1 4 5 7 24 0 0 0 0 - -01 1 1-

7 4 1 0 3 4 4 17 5 2 1 0 0 0 0 0
2 0 1 2. 1 1 3 1z 3 1- - - -- -- -- - - ---- --- -
0 0 1 1 1 0 1 10 3 1 0 1 2 1 2 9
--- - -0- 0- 0 -0 -2--- -5-- - -- 0 3 3 ----- 21- - --------
0 0 0 0 0 0 0 1 0 0 1 3 3 5 12 41
1 0 0 0 1 1 2 8 1-0- 3 3 6 1-1 - 16 34- 2-9 --

11,12,111,122 638 1850 5Z9 737
RFC SLICE= 2.7043E+01 ,ST DEV= 4.0306E+0 -- -.---- .- -- . .

DELF = 88 FADING
2/4/74M



ENODB= 9.4 ,DELF= 132.0 ,BIF= 1000 ,BLZ= 176 ,NSLICE= 26 ,jS0FT= .3000

-- ~S-VR= 0. ,SWMX= 2.81S0E+01 ,SWMH= 6.8500E+43 ,FLO = - 0o-,0-B0E1 -FR-RWP-- ---- -F- PR-FE----i -

TL: -6.50 ,DYNR= 3.0 ,SDAMP= .230 ,SDPHA= .470 ,I1£12,IIi,122 129 130 1 1

...- is. .K- 1.6S. 8Aiu 0 TAUm.- p.*Il- _- -Kf 28. *ALIft- e I. 5 3E02 FAUBII- 4945 AA

PE= 3.0789E-01 ,STDEV= i.0590E-02 ,V MEAN= 6.44aZ'E-DiV STD DEV= Jt.1994E-01 ,BITS =  1900

-te- KIN= I ,DROPOUTS= I ,AVE= 2.5900E+02 ,STD DEV= 0.

ERRM
-- 2-9100E+02 8.7000E+01 5.200OE+01 5.0000E+01 5.200E+01 1.BOO0E+01 9.00OOE+O0--9.80 &Ee+0----6. 0CE + .--,-000E+-00--

2.0000E+00 2.0000E+00 1.0000E+00 0. 0. i.0000E+00 0. 0. 0. 0.

. . - .---- - - ---- -.-- -- -. . 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

-.. 0. 0. 0. . 0- 0-- ------- 0 --

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

-- . 0. 0. 0. 0. 0. 0. --------- -------- --

0. 0. 0. 0. 0. 0. 0. 0. 0* 0.

0. 0 --- O. --- 0. 0. 0. 0. 0. 0.

0. 0. 8. 0. 0. 0. O. 0. 0. 0.

-1,-1 P(B/A)TIE;S 451 -1,+1 P(B/A)TIMES 84

I47 28 13 10 13 5 6 18 6t 12 13 6 1- - 1-- 1 -- ---- --

41 12 10 2 1 1 1 Z 9 4 7 3 0 3 2 94

t9 1,, 6 --- 9--- --- .-. - ------ --- 4 23-----;--------- .

8 3 9 2 Z 0 1 . 9 3 5 3 1 2 0 3

5- 2 2 1 1 2 4 2 2 4- 3 3 1 . --- 5 ---- -- -

3 0 0 1 1 0 0 - 13 4 4 0 2 4. 1 3

4 0 1 2 0 1 0 2 9 5 2 3 d - -------- -

5 0 0 0 0 3 2 7 65 10 11 4- 6 1 12 51

,,Am -- ---- -------- - -..............--- ----- -- +i--P 6,A )-T-4E-----4 ----- _- ____

48 11 20 10 10 6 If 75 20 3 5 0 3 3 1

8 4 3 0 2 1 2 13 5 2 1 2 2 - -1.-- I - .-- - -.-- --

3 1 3 z 1 7 3 13 S7 2 6 3 2 1 2 4
- 6 a 2 1 i 3 1 7 7 1 2 2 2 2 -5-- -- - ----

8 1 2 1 3 0 3 11 7 1 2. 3 z 1 0 10

- -'. 1+-. .--. z - -0 -- I -5- -114. - . -3 -.-- z .- 3-+- -5 -~--- - I-- -- t- --- 9

i 0 3 2 2 0 0 15 3 3 0 1 2 6 20

9 5 1 5 3 6 11 76 16 10 15 £# 13 18 2-0- i 7-f

11,12,111,122 1054 292 529 737 D-E..3...G --

---RE-C-SLICE= 2.7268E+01 ,STD DEV= 9.8678E+00 DELF = 132 FADING
2/4/74M

'-

U-'



ENODO= 9.4 ,DELF= 26.4 ,BIF= 1000 ,BL2= 176 ,NSLICE= 25 ,ASOFT= .3000
S VR Z- 0. ,SWMX= 2.8150E+04 ,SWNN= 6.8500E+03 ,FLO= 1.OOOE000E ,FRQDOP= 0. ,FQDPRT= 1.&800E+L0

O TL= -6.50 ,VDNR= 3.0 ,SOAMP= 0.000 ,SDPHA= 0.00a ,11,12,I ,I22 129 130 1 1
-- - -.- -.---- .O-,TAU. = -.. 00EOi-41 ,TAU2= 8.4420E-03- ,WNB= --.9 l=1444.4 ,TAB =.-- 243TA ,AM- .A945E46 -

PE= 6.0526E-02 ,STDEV= 5.4706E-03 ,V MEAN= 2.1416E-OiV STD OEV= 1.2434E-a ,BITS= 1900
--PEI= -7.,947E-03 ,STDEV= 2.0343E-03

LOCKIN= 1 ,DROPOUTS=O
-E-RR4 --

1.7000E+31 4.0000E+03 2.OUCOE+G 8.0JO3E+00 8.303]E+00 4.000E+3 3.0000E+00 4.0000E+00 3.6000E+00 D.0000E+00
- a nn aG . A0.40E --.34 -j44 0-- -3.4-.0OEh - -24,00E*0- -5.4-JO4E400 --. 0480 .- --.-- ---- 4n.QOE'0 n  3.-.OE+4--
0. 1.00CGE*0 2.000E+00 2.3000E,00 0. 3.00OOE+O0 2.0000E+00 0. 2.OJD0000E+O

----- 4.1000.,OO - 2.00E*03 4 . 4.0000E+00 Q. 1.30OGE+03 . d. - --- ---- -------1. 04OE+O--
2.3000E+O 0. 1.000EOO+0 2.40 0E+g0 0. 2.0000E+00 u. 0. G. 0.
0..--. 0. J. 0. 0. J. 0. . -. --

i. 2.D000E+LO 0. 1.000 E+00 0. 0. 1.0000E+00 0. d. 0.
_ o _ n__ - -- . -_ -.- --- - _--_ .- U -. _. .. 0 -0 * ..--. - .. - - .. - j a--0----___________

O. . 0. 0. 0. C. J. . 0Q. 0.
. . 0. 3. 0. 6. U. - ...

---t-i P(R/A)TIMES 451 -1~,1 P(3/A)TIMES 483
0 1 2 0 0 0 0 0 0 0 0 0 0 0
7- 43- -- L - -21.- - 4 t 4 - ; 0 a - a - - 0 - - _Q_ r. a
5 33 65 45 11 4 0 0 0 0 0 1 0 0 0 0
S 41 5-- -66- 48 9 1 0 0 1 1 $ 8 '4- 0 0.. - --- -

2 6 11 19 4 1 d 0 3 26 45 28 4 1 O 0
0 3 -4. 2 0 0 6 1t 33 81 57 13 1 0 -- ------- --------- -
0 0 0 3 0 7 24 61 37 6 1 0 0

*1 aA)T1 4 a1 34k-_ ---------- _-: 16 6- 1- . . . . '.< -- ---- 4--____ _--0

413-i P( /A)TIMES 43 +1,*1 P(9/A)TIMES 483
-0 -- 1 1 6 0 O 0 0 0 0 -----
0 u A 9 37 48 25 2 0 0 0 0 U 0 0 0

.-0 - 4. 8 56 98 '44 4 0 0 0 0 -0 1 ....... .....-

0 0 1 4 29 33 31 3 u 0 1 2 6 12 7 1

4 6 - 4 1 ------ 0 -- --- - 5 -42 4 ---- ----------- -----
u u 0 0 0 0 0 0 0 1 14 52 93 41 6

S0- 000 -4 'a a0 0 a 0 3 25 25 --- --3------------
0 i 0 0 0 0 0 a 0 0 2 3 3 1

--- 4,I2- 11,I22 1609 f 1I 1
REC SLIE= 2.6199E+01 ,STr DEV= 4.4629_0JU

... DELF = 26.4 NO FADING

2/5/74E



ENODq= 9.1- ,OELF= 44.0 ,BIF= 1000 ,5L2= 176 ,NSLICE= 26 ,ASOFT= .3000
SVRHZ= 0. ,SWMX= 2.8150E+04 ,SWMN= 6.8500E+03 ,FLO= 1.0000E+01 ,FRQDOP= 0.- ,FQOPRT= - iO.-884 BE-+ -
TL= -6.50 ,DYNR= 3.0 ,SDA4P= 0.000 ,SDPHA= 0.OO ,I1,12,111,122 129 130 1 1

-- W- -465.4 rK- 68.6 -- T-AU= -4.506OE-01 ,TAU2= 8.442JE-0-3 ,W>Ne-- .9- ,--t&66-.6S--TAUi-4--- 35 4- ,TAUS - .1'.4945E--
PE =  2.3684E-02 ,STDEV= 3.-886E-03 ,V MEAN= 3.4551E-OtV STO OEV= 1.5815E-Gi ,BITS= 1900
PEI= i.5789E-03 ,STDEV= 9.1089E-0 .

LOCKIN= I ,DRDPOUTS=O
ERRM

4.0000E+00 2.0000E+00 0. 0. 1.0000E+00 0. 2.0000E+00 3.000E+0O i.0000E+00 0.
.4.....i4 E ... .-- .- 0000E+00 1,OO80E+00 1.-400E+00 1. 0000E+B 8 r---- ---- 4---- -------- -- 0-E4-
0. 1.0000E+00 0. 1.0000E+00 0. 0. 0. 0. 1.0000E+00 0.
. 1.0000E+00 0. *. i.0000E+00 0. 2.000QE+40 o0. - . .0Q0E*00 --4.--- - -

1.0000E+0o 0.. 0. 0. 0. 0. 0. 1.0000E+00 0.
t. 0. 0. 0. 0. 0. 0. 0.- -0. - -- - 8E40E+01
i.0000E+00 0. 0. 0. . 2.O00OE+00 2.000OE+00 0. 0. d.

- .- .- -- -.- . 0. 0. ... i.000+ - ,- .-- ----- - ---
0. 0. 0. 0. 3. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1.0000E+00 0. 0. 0. - .- 400E +0 -- 5.08-EB400-

-1,-1 P(R/AITIMES 452 -1,+i P(B/A)TIMES 463 - -

23 18 13 3 0 3 3 0 0 0 0 0 0 0 0 0
2 ---- 29g - 5 1. .. . a 1 . .0 0. -- O - - 4... - -- ----

36 52 S8 17 8 3 0 0 0 0 0 0 0 0 0 0
18 23 24 10 1 0 0 1 1 1 0 - 0 0 -0 - 0 - ----

3 7 9 5 0 0 0 a0 1 7 4 1 1 0 0 0
0 2 1 1 0 u a 3 25 52 23 4 2 0- 0 -- 0-
0 0 0 0 0 0 o 0 50 77 45 17 5 3 3 0

- -- - -- -0 0 0 29 - 2 - ---- ---- ---- 8- 2- -
+1,-1 P(R/A)TIMES 483 +1,+1 P(B/A)TIMES 1.82

0 1 5 28 75 57 29 0 0 0 0 0 0 .---------------
0 0a 3 19 59 72 38 0 0 0 0 0 0 0 0
0 0 0 1 11 23 38 11 0 0 -- 0 1 -0 ------

u 3 1 1 4 3 0 S 9 0 0 4 3 3
S-. 0 - 0 . 0 3 0 1 . . 0 - 7- - -- - 6 -- -2---- ------

S 0 0 0 0 0 0 0 0 0 0 0 2 12 52 69 39
0 0 0 0 0 0 0 0 0 1 1 39 - 6-- -----k - --- --- ---

0 00 0 0 0 0 a a 5 8 22 33
11,12,111,122 1050 778 1 1 DELF = 44 NO FADING
REC SLICE= 2.5927E+01 ,STD DEV =  4.2009E+00 2/5/74E

I-4

-0



ENODB= 9.4 ,DELF= 88.0 ,8IF= 1000 ,BL2= 176 ,NSLICE =  26 ,ASOFT= .3000
So VNZ= . - ,SWMX= 2.8150E+04 ,SWMN= 6.8530E+03 ,FLO= 1.0000E+01 ,FRQDOP= G. ,FQDPRT= 1.080" +01

TL= -6.50 ,DYNR= 3.0 ,SDAMP= 0.000 ,SDPHA= 0.00J ,Ii,12q2,1,22 129 130 1 1
uN - 6 5 - -. ,~AU4=- 4.O4E--1- .TAU2= --- &.4 420E-03- ,W48=-- -- .9 ,rKB= 433.2 ,TAUBI=- 2,4-53E4G+2--rF-,=---A494- + " - -"

PE= 6.2105E-02 ,STrEV= 5.5369E-03 ,V MEAN= 5.9443E-01V STD DEV= 2.8558E-01 ,BITS= 1900
-PE--- 7, 36884E-02 ,STDEV= 5.9936E-03
LOCKIN= 2 ,DROFOUTS= 1 ,AVE =  6.J3bE+O0J ,STD DJEV= J.

-ERR4.--.
1.400OE+01 b.00O0E+00 9.0OOOE+00 5.0000E+00 6.000 E+0O 5.OO000E+00 5.0 OE+OO 2. OJaE+00 5.00009E+00 5.0000E00
,-A - a Ae - D.ar4,O0-- - ,n- 4 -.-- .404E-54 - 1-,00-E+O0 5.4000E*4- 1..O-..EO - 4.- .. ----*4- 6 4 -,. ... ,0-.

i.0000E00 3.0000E+00 2.JOOuE+00 1.0000E+00 4.000E+00 5.0000E+00 1.O000E+00 o. 2.OOE+ .0000E+00
-4 . --- - - 3.044E*00 1.00OE*O0Q- 0. 0. 0. 0- O. 0.- ---- U.

1.0000E+00 0. 2.0000E+0 2.JOOE+00 0. 0. 0. 0. U. 0.

. -- 1.0000E+0. 1.0GOOE*00 0. 0. 0. 0. - . -- .
0. 0. 0. 0. 1.0000E+00 O. 1.00*OE+0 0. 3. 0.

n _ _ _ 0, 4... . --- 0 . . - -..... ....... .. 0 - -. . .- -- 0 ... ...... . . --- .------ i-0 .-

i.0000E+00 0. 0. 0. 0. 0. 0. 3. 0. 0.
.

.. 0,- - 0. . 0 0. 0. 0. 0. 0. 0.

-+-- P(BA)I1MES 451 -19*1 P(B/A)TIME3 483
170 24 15 7 2 1 3 4 31 1 1 0 0 0 0 0

61 -- 24-,-- --- -.. z... . 0. --- ,I - + I . -I-- .. .3 . 2- --- ....... 0 0- .. - - . -- -- 3 - -2

29 19 11 A 0 2 1 u 5 2 2 0 0 0 0 0
7 3 0- 0 0 11 5 -0 -1 0 - -

1 0 1 0 0 0 0 10 2 3 0 0 0 3 0
. 2 -- 1 0 0 0 0 17 12 2 -2 0- 0 2-

2 2 0 3 0 0 37 10 0 0 1 0 2
_ .... . 0 ...... .. . . .0 .- • . - .. 4+ . ,--45 - 32 ..13 ..- -3 - 2-- -- ...... -..-- . .... . . ... -

+1,-1 P(q/A)TIMES 1483 +1,+1 P(B/A)TIMES 483
.....2 .. 1 .-10 15 30 63 238 3 0 a 0 0 - -1- -2.

5 2 0 0 0 6 8 25 0 0 0 a 0 0 0 3
8 0 2 -1 3 3 13 1 -0 .0 0 0 - ................
1 2 0 0 0 0 1 8 0 0 3 0 0 0 2 2

-.. -4- ---- -- -- 0 1- . . 0 ... 0 - - . 1 . 0 . 0 .. -- -. . .2-.--- . . . .. .. ..-

0 0 0 0 0 0 1 3 0 1 0 0 2 3 7 18

. - . 0 1 2 3 1 0 0 0 0 4 -4 13-- 650------ ----

0 0 0 0 i 1 1 7 9 2 8 9 8 16 38 27'7
7,4Z,-i1,1-22 --44 173 -. DELF = 88 NO ;FADING

REC SLI'E= 2.6151E+31 ,ST3 DEV= 3.8503E...... 25/74E



ENODB= 9.4 9DELF= 132.0 ,bIF= 1000 8L2= 176 ,NSLICE= 25 ,ASOFT= .3000
-SI4Z-=- -- - - - -SWMX= -2.815E+0I vSWMN= 6.8500-E+03 ,FLO= 1.06,0i vQE -I FRQDGP= 0. -FQOPRT= --. 8#E .
TL= -6.50 ,DYNP= 3.0 ,SDAMP= 0.000 ,SOPHA= 0.000 , l,12II11,122 129 130 1 1
W0 - 1.65.9 K- 6e. ,A"-I4=--4w3i 8 -- "1 A =-r ---- &.,442-6-3-.MN8= -- . -_ T=_. - .r ,&,4-T A'&- " -- TAUB2- -V4945 ~Ei --
PE= 2.7789E-01 ,STpEV=  1.0277E-02 ,V MEAN= 6.7795E-OLV STD DEV= 1.250-E-01 ,BITS= 1900

-PE--- &3364E-41 pSTOEV= 9-7083E-43
LOCKIN= 2 ,DROPOUTS= 1 ,AVE= i.5000E+02 ,STD OEV= 0.

2.2 300E+O 8.2000E+01 7.4000E+O1 3.7000E+01 9.2000E+01 2.3000E+01 1.10000E01 3.0000E+00 *.000OE+00 8.0000E+00
--- 7 .-1aOr0----,g000 ge40--3,4.44 04 .. --- - --- . - -- - , -. --.------ 4.- -- - ----4. ------- 0.

0. 0. 0. 0. 0. 0. j* a. U. O.
..... ---- ---..... . - - - 0, - .O, ,.- 0, -.. ....... --. .. .- ........... ,-=- ........ .......

a. a. a. 0. a. 0. 0. 0. a. a.
.--- -- u. 0. 0. 0. 0a. , 0 ... .------------ -

O0 u. 0. U. 0. 0. a. a. ,. a.
r,- - -." ................... -O. ..... g. - .- .. . - .- -01 - - .. -- ---- ----- @,, ------- a. ... . .------- ----- -.... . .__
- . . 3. a. a. a. a. . .

0 . 0. 6 . O , 0 . ,- -0 . . . ... ..- ... ... ......

--- 1 -L49/A)TIMES 450 -1,1 P(B/AITIMES :83
171 20 9 5 9 9 6 21 90 11 6 7 1 0 2 1

----- -- -. - --8 -. 3 - 1 - - - - - ---- -- - ----- . - 2 3- 3 --.- - -- --0- --
14 11 10 0 2 2 3 13 2 7 1 0 2 1 1

9- 6- 6 2 1 0 a 2 12 3 -1 1 -- 1 -2---2 -4- ...
2 1 0 2 2 1 1 5 11 6 1 0 1 2 2 4
1- 1 1 0 1 a 1 4 11 1 2 2 1- 6 - 5-
- 0 0 0 1 1 0 3 11 1 0 0 2 5 5 7

- - - - -- . -1 ..- .0 .- a .i 1 - 7 .- 64 .7.I .- ---4'- .... -- .....-9 -- -- 5- . . .. .. .. .--go.
+1,-1 P(9/A)TIMES )12 +1,-1 P(B/AITIMES 485

- 7 t2 13 16 -18 10 82 20 7 - -3 3 - - -
7 1 3 0 - 1 2 17 4 0 0 1 0 4 1 1
.4 2 2 6 1 0 3 11 7- 3 3 0- - 1 --- -- ........
1 1 3 2 1 1 0 15 8 0 2 1 3 1 1 5
-- -4 - .... .1 0 2 4 10 8- 0 2 -1-- --- 3 -------
4 1 1 0 0 4 4 17 9 2 3 2 3 5 3 12
- 1 1 1 0 7 4 19 5 6 2 3- 1 3 -- -5 --- 20--
2 0 1 2 0 3 11 94 29 3 13 1i 18 25 178

-41,12, 111,122 1685 226 1 1
REC SLICE= 2.7370E+di STD DEV= 7.1083E+0 DELF 132 NO- FADING

.... 2/5/74E



" O S---4-W- DEL--. -o- 62,-r5F=- 10 -NSLf E-+ --- --,AGfT-- . .. . . .. . .. .

SVRHZ= . ,StMX= 2.8150E+01 ,SWnIJ= 6.8500E+03 ,FLO= 1.000OOE+1 ,FRQDOP= 0. ,FQDPRT= 1.0800E+01

C) O -- 0W .. NR= ,------, SO P r-- 3--vSDP A=- 47.-I-T-1-,12,I.,1 22 - .29 -- - ---- 1:

WN= 165.9 ,K= 168.6 ,TAUi= .O5000E-01 ,TAU2= 8.4-420E-03 ,WNB= .9 ,K9= 614.9 ,TAUe1= 2.0353E*02 ,TAUB2= 1.4945E+CO

:,E- -? -E ..... -,S - -- 4-35, ,---V- EAN=--- 4.7*4E-~4i-V SFT- --EV=- --. -4- T-S -- 900 - - ---

PEI= 3.6316E-Ot ,STDEV= 4. 2918E-03
-- oK-INz --  1 ROPDuTS= I - VE=- 2.1O80E410 .- STDOEV=- 0. ----- -- -... - -

ERRIq
--. 64E+01- -1-1-000E*01 3. O00E+00 O- ----- - 1... .6E0 EE 4s0 -2 -O0.iE+4 ---- 3.0tE+44 --- -- i. E+O ---

-G -- 3. .8.4.--..

2.0000E+00 2.0O000 iEO .O00OE+(O 2.0000E00 1.0000E+00 2.0300E+06 2.000E+00 0. 1.000OE+00 4.
O En*r#9-4- . --------- 3.-444E+-f- 2.0O-E*+44 -3.4-00G-0- -1-.-O4GE44 0 -- --- ------ --- --4-.- -00aOE,0"9 -.0OE60.

2.0000OE.00 0. i.0000E+00 1.0000E+CO . 0. 3 . 0 1.0000E*00 i.0OO00E D00

--440E0 -1.40000+440 . 2.J000+ -. .0 0, 1- - . 0E+O08 ..... 2.0O~E O0 --- --

0. 1.0000E+00 0. 0. 0. 1.00 E00 0. .. 0* a.
- -. . .- * 0, - .- -. .. . .--------- ..... ..- ---- - -- - ..- - ...

. 0. 0. C. 1.OCJoE+0U 0. 1.0000E+G 0. 0. 0.

n-. --..--...- -- .-- -O- ..------ l .1-.034OE 30 ..- - -- - -----.......--- -.-. --- -----------... ------- -

-. . 1.0000E+0 C. 0. 0. O. 0. 0. 2.0OOOE-O0

-1.-1 p(ieA)TIMES 1451 -1,i P(B/A)TItES 483

.27 1 3 J 2- . -I 7 ---- G - ----- 4- - -- .-- ---k .... -... ....

7ag 21 14 11 3 0 0 0 1 1 a a 0 0 0 a
M -. - - - 22---15 _ 4-6 4 - 3 . 0 2 - - - .4 2 - -- 0 .... - . . ..--

23 9 11 4- 0 0 0 0 6 2 3 0 2 0 0 1

-- -- - _-7 0 3 a- I ---1------ _6- - 1- -2-- a -0- - - - -

2 0 0 0 i 0 0 1 25 5 4 5 1 0 0 0

I 1 0 4 1 0 -- - - 55 -- -5-. 1- 2 - --- - - ----

* 0 0 0 0 3 0 0 159 63 45 24 9 5 1 1

..l-A4B-.AIM S . 483 - 1,*+1 P.(S/A)TIMES 483

3 2 6 14 25 49 S6 1F5 3 2 a0 1 1 0 0

.. - 0 0 1 1 i- 16 30 1 0 0 -- 2 . - - b-

2 0 1 0 3 5 11 16 0 0 0 0 1 a 0 1

-1 a 4 1 0 3 4 .4 - -------- 1- 0- 2 2------ 9_

1 0 u 0 1 4 3 1 1 0 0 1 1 4 12 20

---- - -. - 1 - -- 0 a -1 4 12 30 3 .-.

0 0 0 1 0 0 1 1 1 0 4 6 13 40 95
. . 0 1 0 1 2 1 -i 1 -- 3 3 16- 3 112 ................

I1l,2,ll,I22 371 874 1326 9Ia BIF 500 FADING
-- .5E- SLICE= -2.394E +1 ,$TO DEV= 5.2927E* ...... 4/5/74M

4/5/74M



-EN 013- --- 9-i4--G-O F= - 62-.i-,-91 -- -, 76- 1 -NSL-IBE-- --- 2--. f ASOT4f - -- -_
SYRHZ= 0. ,SWMX= 2.815CE*04 ,SSMN= 6.85EOE+03 ,FLO =  1.O000E+01 ,FRQDOF= O. ,FOOPRT= 1.4800E+01

-- 6.5 YN- "R= 3- S -- v SBAMF= -- 23-i- O-F4A= -47---,-2I-, 1 12- 129-- 13G- - 1 1
WN= 165.9 ,K= 468.6 ,TAUI= 4.5000E-41 ,1AC2= 8.442JE-03 ,WNL= .9 ,KB= 614.9 ,TAU81= 2.0353E+02 ,TAUB2= 1.4945E+00

-PE -32f-352E- - rB- EV .77 -- 4 -A-=--r 9 -STO - -2.495E-ji -4TS- -- 4-
PEI= 2.7895E-tj2 ,STCEV= 3.77'8E-C3

-BOKIN 1 ,3RCFOUTS= I ,AV£= 1.3000f+1 ,STO -EV - G.-- - ------- ---- -- ---_... .
ERRM
-... 640BE+ O -3.000E+ -3.444E+k0 4-000BBE St. E+O - ---Z,- E+0--. 2aOfE+00 ------ 2.T00.+B -D-tOEt &GO- " E+Q-- -.

1.0004E*00 1.00COEa00 0. 0. 1.0000E+00 1.00E+O00 2.0000E+00 2.0000E+00 0. 0.
-C -.--- -- -- ---- --- 4.-- --- 4 --- - -- - - - - - ----------.------ 0----0E
0. G. O. 2.000E+00 C. 0. 1.0000E+00 0. 0. 0.

. - U. i.00U;EE+i t C. . 1.G4i0E"--0 --1.-600E-*E48 --2.0OE40 ----4 GE- --- G--- . --

0. . 0. C. 0. 0. 0. 1.0000E+00 1.00O0E+00 0.

.. 1.000u-*00 0. 0. 1- - . J00E+Q -. 0. - ----.... . 0. ------- -----
o. U. J. O. a. 0. .. 0.

0 0 - --- - - - 1-0 00E - --E-tO iC- - - . .- .- . -..........- --- ------ 0 - 0.
0. . . 0. 0. 1.0300E+i0 0. S. 6.0000E*00

-1,-1 F(q/A)TIMES 451 -1i+l P(9/A)TIMES ,83

-- 92 41 18 7 2 0 0 -1- - .- -. --- ------ ----0----------- .- ----- --
71 26 21 9 3 1 1 1 1 O 1 0 0 0 0

- 2---- -- -- ----- -- 6 . 2- .- - - -- - - -. - - - -- --- ..- 0 - -- . ---
13 12 8 6 1 0 u 0 1 3 1 0 0 a 0 0

-- -- 2 4 2 2 0 0 --- -- - - --- --- 2- - - --- ... ..--- ----

2 0 u 0 0 aO 0 36 13 7 1 2 1 0 a

. 1 0 0 0 0 . 67- - 24 --- 9 -3--- 1---- - ---- -1 1 - --

u 1 1 1 C 0 0 154 64 37 15 9 2 a 1

--- o -( 4 TIwF -483 . .- - - .. 1+1 P(@/A)-TIMES- 483 - -

C 3 1 4 21 53 116 144 2 1 1 0 1 1 0 0

-2- 0 0 1 15 -28 -- - -0 # -- -- 0 - 2- 1 4--- ------. .

1 1 1 0 2 6 4 18 0 0 0 0 0 0 0 1

S- 0 2 5 5 1 1 ---- - -- --- - - 3- --- - -----

0 0 0 1 3 0 U 0 0 1 8 10 6

0- ..- 0---. - -- --- -- -2-- - 1 -2 - 1 - 8 -- 26- .44-- ---

C 0 0 0 0 0 0 1 0 0 0 0 7 14 53 103
- a i 3 1 a- 3 -3----1----- 43 --99 -4-

11,12,111,122 231 338 529 737 BIF - 750 FADING
-- REC- St ICE= 2.5239E+01 ,STD OEV= 4.-1-82E+G -.. .. 75.. .. . 4/5/74M

'-



--- ENOD= 9.4 ,ELF= 6?2. ,8F= 1500 ,9L2= 176 1NSLICE= - 40 ,ASOFT= .304 ---- --- --

SVRHZ=  0. ,SNMX= 2.8150E+04 ,SW'N= 6.8500E+03 ,FLO= i.OOOE*01 ,FRQDOP= 0. ,FQDPRT= 1.0800E+01
-- T-= -6.50 ,DYNR= 3.0 ,SDAMP= .2,0 ,SDPHA= .470 ,112,111,122 129 130 1 1 . ---

WN= 165.9 ,K= 468.6 ,TAU1= 4.5CiuE-01 ,TAU2= 8.4420E-G3 ,WNB= .9 ,KB = 614.9 ,TAUB1= 2.0353E+52 ,TAUB2= 1.4945E+00
Sr- 2 526F.E-3 2 -STO-EV=-- -6-O -E- --- - - A ~ - --- i--T-E------ -4---. - -- 41900

PEI= 1.5789E-J2 ,STCEV =  2.8599E-03
-- 4CKIN= 1 ,DROPOLTS= 1 ,AVE= 3.4O0E*O ,STO OEV= .- --

ERRM
4.-.0O0E*0 1 5.0000E*00 1.000E+ 0 1.000E+ C00 3.J0&aE+00 1.04 00E+00 0. -- - 1.-OOOE+40 -0.- .---- .. ...-..
0. 0. 0. 0. 0. 0. 1.0000E+OC 0. 2.0GOOE+00 1.0000E+00
- Afn -"-An n  - .0 . t -n n£ n n -- £At Go nn-'f - .-

1.O0OOE+0 0 . 0. 0. 0. 0. 0. 0. 1.00O0E*00
--.--- - .-. -. .00. ., -. 1.0000&+44- --- - -.... - --- -..... -1.00 4 4---.- ..----
0. 0. 1.0000E+00 1.0000E+00 0. 0. a. 0. 0. 0.
-.---- - - 1. O0E*'# O. 0. 1.004E+0* 0. - -. ---. . ----- -

a. }. a. 0. 0. O. o. 0. . a.
n . ooo nnnEnn 0. a n 0

a. O. 0. a. 0. a. o. . ,. 6.0000E+00

-1,-i P(BiA)TIMES 450 -1,+1 P(9/A)TIMES 483
_-1 U- 8--- 1& 5 2 0 0 - -- ---- -. - - -- 0 ------ - -- -- -- -

61 42 20 6 3 0 1 0 i a 0 0 0 a a 0
4' 4 6 1 -0- -0 2 1 0- n -----0------n
10 9 8 3 0 0 0 a 5 3 1 1 1 0 a a
2 -Z __0.... --- 0--- -- 0- .. -- 11-.- - 5 -.. 6 0.....-- -0- -- .- -- --- 0- --------- --
0 2 a 2 a 1 0 0 25 12 6 1 2 0 1 0
0 -0 -- . - 0 -- 0 -- 0 4- - 8-- 30 - --- -5-- -------- --- - - -- ---
0 0 0 a 0 0 0 0 139 63 52 11 5 1 1 0

649-1 Pn'A)TINES 132 -1 n -44,-4-PR ' /A)TI14ES 40i
2 0 2 5 11 50 97 151 0 0 0 1 0 1 2 0

- -------4-- ------ 2 - 7 - 14 27 - - - -- ----- 0- -- - + -- 0 --- ----- -- --
0 a 0 2 4 3 5 23 0 0 0 0 a 0 2 0
0 ... - -:1 - -5 -- 3 -2 -0 -- 0----0--- ------- ----- 1------ 0
0 0 0 0 0 3 3 1 0 0 1 1 1 1 4 7
S0 -- --- -- 0 1 1 0 3 15 ' 4 36t

0 0 0 1 0 0 0 0 0 0 2 1 21 55 82
0 0 0--- 4.. ------- -- 0 0 .- -- 4- - ...... .------ 0 -- 2-------- -- -

11,12,111,122 1122 1858 1930 1993
a_--, --. _____-_ 4 - -ST --- - ------ BIF - 1500 FADING

4/5/74M



- ENtDB= 9.4 , FLF= 62.0 ,IF= 200C ,BL2 =  176 qNSLICE= 54 ,ASOFT= .3000
SVRHZ= 0. ,SWMX= 2.815CE404 ,S MN= '.850E+C3 ,FLO= 1.OOOOE+01 ,FRQOOP= G. ,FQDPRT= 1.0800E*01

-TL= -6.50 ,CYNR= 3.0 ,SDAMP= .23i ,SDFHA= .470 ,Ii,I2,111,122 129 130 1 1
WN= 165.9 ,K= 468.6 ,TAUi=  4.5GCOE-C1 ,TAU2 =  8.442JE-63 ,WNB= .9 ,K9= b14.9 ,TAUBE= 2.0353E+02 ,TAUB2= 1.4945E+00
R=-E- -.. STOE= - 3 293-5E--4 , -V- 4 AN= 4.54,5 3i-4V-ST-D-EV=- -f942- E-04--,8-I-T-- ~90 -----

PEI= 2.3158£-G2 ,STDEV= 3.4505E-03
-- CKIN= i ,OpOPnUTS= I ,AVE= 6.004OE+0 ,STD DEV= .

ERRM
-- 1.40 -CE+O1 1.000E+j 3.OOCE+4il 1.UGOE*0 1O E 10000E0 1.000OE+00 . 0. .--u- -- --.--- ----

0. 0. a. 1.0000E+00 0. 0. i.uU000 00 0. 1.0000E+C0 0.

a _ ........ .... . ..--.. ..... 0.. . -.- ........ .. - 4, O --------I----.----------- ..U E taa a.-
0. a. a. a. d. 1.0000E+00 0. 0. 1.000aE+0 1.0000E+00

---- Q. . 1.J30 0 -0. 0. -- .GOO000E+00 -100OOOE0 *1.4004 -- , -----

0. 1.6u 00E0J G. U. 0. 1.000E+00 0. a. 0. 0.

4- -, 0. a. . . . . . -...----- ---. ---. - ...--- .

1.0000E+J a. 1.00JE+0~ 0 . . 0. a. 0. i.00OE+00 0o

0. U. 0. 0. 0. 0.' . 0. 0. 7.0000E*+0

-1,-1 F(R/A)TIMES 453 -1,+1 P(S/A)TIMES 482

.--112 40 5 3 1 0 0 a 2 0 0 0 0 - - -- --............--.
72 45 17 q 0 o a 9 2 0 0 a 0 a a
3-_ 4 --. .. -3- .. - ... - ....... -- .... ....... 263 .. - ..... --7-- -. -- 0 - -- - -4-. - .--- -- ---.... t- --------
7 13 11 9 a 2 0 0 1 1 1 1 0 0 0 0

-- . - 2 - 0 0 -0 4 - 2 .- .3 -0 - .--- 1 --- O----- . .---- ...... . .

1 0 0 0 0 39 9 5 0 0 0 a 0
- 1 0 -0 0- 0 0 0 -73 41 -4 2-- 1 -4-- 0- -- -- ---

0 0 0 0 0 a a a 125 74 45 16 4 1 1 0
Sj n)_ . -- ...-- .. - -- t+ -- (LA-TIES - - ---------- -- -- -------

2 0 2 2 9 58 112 132 3 0 2 0 0 2 1 0
S1-- 1 1 0 7 16 39 48 a -3 -0 -0 0 a- ---4 ---

0 0 1 1 3 4 11 16 0 0 1 0 0 0 0 0
aO .. G 1 1 2 8 a a a . .- ---- - -.a

0 0 1 0 0 1 0a U 1 2 3 4 12

0 ... . .. -- ---- -- -- - -- - --1 0 0- -- +----a 0 - 5 . 5 - 0 -- 4--- --------

0 U 0 0 0 0 0 0 0 1 0 1 6 20 57 84

- -0-- -0 0 0 0 0 0 - 3 0 0 1 4 -- 28 -- 42- 10--------- --- ---

I1,12,111,122 564 450 529 737
-REC-SLIC E- 5.4213EC1 ,STD DEV= 5.5437E*G) 4/5/74M NSPB = 80

-4

w~



ENOD9= 9.4 ,OELF= 62.0 ,BIF= 500 ,L2= 176 ,NSLICE= 2# ,ASOFT= .3000
-SVRZ= - - - ,S9 X= 2-,8150E+04 ,SWN= -6.8500E+03 ,FLO= i.OOOOE+01 ,FRQDGP=- 0. - -,FQDPRT=----0800BE441 - -

TL= -6.50 ,DYNR=  3.0 ,SDAMP= 0.000 ,SOPHA = 0.000 ,I1,12,111,122 129 130 1 1
-W r 165.9K- K= 4 ,6-TAUt= 4---'0--E-4 -TAU2- -8 - 3-. --- -9--2B= 1._-.4,T_ -_-6t.--,.353E.02 .',TAU82- -.445E,n
PE= 1.5263E-02 ,STDEV =  2.8126E-03 ,V MEAN= 4.7884E-OLV STD OEV= 2.2147E-01 ,8ITS= 1900

-- PfE=-- -1526E-02 ,STOEV= 2.3413E-03
LOCKIN= 1 ,OROPOUTS=O

--ERR, -- ----

1.000OOE00 2.0000E+00 0. i.OOOE+00 1.0003E+00 0. .00 00E+O0 0. .0000E+00 0.

- . .------- go --- 0, - .. -, 0400E+OOE - , +- -- - -- - - ----. 4Es-- .
O. D. . 0. 0. 0. 1.050E+00 0. 0. 1.000E00

-0 - - -1.OOE O 0. 0. 0 . . - - 1.400I4 0 .. -- -------O--- -

1.0000E+00 0. 0. 0. 0. 0. 0. 0. 0. 0.

o. 0, 0. 0. 0. 0. d. 0. . -.
0. 1.00OJE+00 0. 0. 0. a. i.G000E+00 0. 0. 0.

1--4 - -. -- , •---. .. -. -- 1-f 00 E + 8- -..... 0. . . 0.--

Q. 1.0000E+00 0. O. O. 0. a. i.0000E00 0. 0.
.O. 1.009E+00 0. 2.0004E+00 0. 0. - 1-.000E4 -07 ..... 0e 0

---- 1 P(R/A)TIMES 455 -1,+1 P(B/AITIMES 482
90 25 7 3 2 0 1 0 0 0 0 0 0 0 0 a

. 32-- 19 -13 2 0 0 0 .0 0- a 0 --- - 0 ---- -- ----- -

51 28 19 11 2 0 0 0 a) 1 0 0 0 0 0 0

14 19 -15 4 1 1 0 0 5 0 0 8 0 - 0- -0 -

1 2 3 2 d0 0 0 10 4 1 0 0 0 0 0

0 0 0 1 a 0 0 a 23 7 2 1 0 0 -0----1 --

1 0 0 0 0 0 0 0 67 25 9 4 0 1 0 0

- . - --- - a a 0 0 0 161- 63 .. 21- -- 3 - ----- -- -------------

+1,-I P(B/A)TIMES 482 +14+1 P(B/A)TIMES 481

o a a 6 31 65 101 178 0 0 0 0 1 0 1 --0

0 0 0 1 2 12 21 38 0 0 0 1 0 0 0 1

a 1 0 0 3 4 3 6 a 0 0 0 0 0 0 -..

0 0 u 1 1 2 2 0 0 3 0 0 1 0 4

.. 1- -a 1• 0 1 0 O0 - 2 -- - -- 23 --- ----

0 0 0 0 0 0 0 1 0 0 0 0 5 17 21 65

0 0 il 0 0 a 0 a 0 0 4 12 45 7- --76

0 0 0 0 1 3 0 0 2 1 1 0 4 22 44 116

11,12,111,122 371 874 1 1

REC SLICE= 2.3501E+01 ,STD DEV= 5.4618E+00 BIF 500 NO FADING
2/5/74A



ENOD= 9.4 ,DELF= 62.0 ,8IF= 750 ,BL2= 176 ,NSLICE =  25 ,ASOFT= .300O
S!RHZ- n ,;m- 2 nr150E n. SeuMN- 66 finnEn3 vFLon _.p- _,$ E -- P- -4-- FnOODPRT- 1,n '-

TL= -6.50 ,DYNR= 3.0 ,SDAMP= 0.000 ,SDPHA= 0.000 ,11,II,111,22 129 13, 1 1
.n- 4&C Q PK- '48 . TFA4- ' SaO£- O 4 TAg * 2i' " InT- 9 IK- i '1 i TAU9I4 - 9 n353662l9 TAII'9- 4 &ifdi'00

PE= 1.2632E-32 ,STOEV= 2.5621F-03 ,V MEAN= 4.6825E-OLV STO DEV= 1,.9377E-1 ,BITS= 190

PEt- 7 817E-j3 ,STDE- 2 30E -T3
LOCK!N= 1 ,DROPOUTS=G

2.000JE+00 3. j. 0. 0. 1.UOO9E*00 . O. .0000OE+00 i.0O0OE+OC

0 0 n 10'0nn E0 0n n

0. 1.000 E+JG 0. 0. 0. 0. i.G0JE+3C 0. 0. 0.

O. I.00GOE+30 0. 0. 1.COOE+00 0. 1. 000E+00 1.0000E+0U 0. 0.

n0- 1- .1 -g 0- -- -- I - -

0. U. 1.0000E+OG 0. .O000E+*O0 0. . 0., . ,

o. 0. 0. 0. 0. . 3. 0. U O.

LciGE'~ 30Fe -------- 0- 9 OOF+0--

,1-1 ~(aiA~TfLMF5 irS5j j~_j OR(9/A)flZ*S i

104 30 11 3 1 3 1 1 1 0 0 0 0 0 0 G

28 _8 1 0 0 a a 0 0 0

39 29 29 11 3 U 0 b 0 0 0 0 3 0 a

1 13 7 6 1 0 0 1 1 0 0 0 0 0 0n

5 1 3 1 0 0 0 7 2 2 0 0 0 0 0

0 0 0 0 0 01 0 E n1 5---- 1 n 0

0 0 0 0 J 0 0 a 63 28 12 7 3 0 0 1

0 0 1 a 0 Z 13? 73 3. 41 n a a

+1,-1 P(/4A)TTMES 483 +it1 P(3/A)TIMES 483

0 0 1 .a 15 7 13 9 0 -- ------- -- 0nnn

0 0 0 1 2 11 24 42 0 0 0 0 1 0 0 0

S 0 0 n 0 ---- 0---- 0 1 0

0 1 0 0 0 2 1 1 0 0 0 0 0 0 0 3
0 0 0 0 0 0a a 7

0 0 0 0 0 3 0 0 1 0 0 1 0 16 28 52

0 0 0 0 1 4 0 0 0 0 0 3 2 ? 2 -

0 0 0 0 1 0 0 0 1 a 0 1 5 19 52 109

IRE STI.I 1,_ 6S3O 160 1 1 BIF * 750 NO FADING
REC SLICE= 2.5109E.01 ,STD DEV= 4,1300E*.00 2/6/74A NSPB = 40



ENODB= 9.4 ,0ELF= 52.0 ,BIF= 1500 ,L2= 176 ,NSLICE= 40 ,ASOFT= .3000
SYRHz- a. YSWMX- 2-8150E!04 7SWMN- 6-850"i" 7FLgo 1v#n-01 90DP- G, - FQBPRT- 1.OBOEotjI
TL= -6.50 ,DYNR= 3.0 ,SOA4P= 0.000 ,SDPHA = 0.000 ,11,I ,I11,122 129 130 1 1
.t 169.-) 9R- 71(w46. .6TAtJiuw t40E 01: 7TAU 8.4429E H WNDm .) 7- 5*-.9 7TAWOiw 2.i353ESJ2 ,TAU92- 1.4945ES
PE= 5.2632E-03 ,STOEV= 1.6600E-03 ,V MEAN= 4.6625E-01V STD DEV= 1.8393E-01 ,BITS= 1930
... w 3.1579E 03 ,STOBE 1.2872E 03
LOCKIN= 1 ,DROPOUTS=0

O. G. 0. 0. 0. 0. 0. 0 . . d.
6. O. -. 0. O ... O. 3. 0.
0*. . 0. 0. . . . . . 0.
O. ,. O. 0. 0. 3. 3. 0. O. O.
. . 0. 0. 0. 0. 0. :. 0.
O. 0. 0 . 0 O. 0. ---- - 1. .003E . 0
1.u000E+00 0. 0. 0. 0. 0. 0. 0. J. 0.. 0 0. 0. 0. . . -

i.000JE00 0. . 0. 0. 0. 0. L.0000E+00 0. 0.
0 . 0.. . 0. -- n ? ltn

130 27 15 0 0 0 0 0 1 0 0 0 0 0 0 0
S2 A 1 0 0 0 0 0 0 0 0 0

39 29 17 9 2 0 0 0 0 0 0 0 0 0 0 0
14 1 8 1 0 0 0 0 1 0 -- 0 0 0 0 0
1 1 2 1 0 0 0 0 10 1 0 0 0 0 0 0
0 0 a 0 0 0 j 1 - 4.--- 0 0 0 0
0 0 a 0 0 0 0 96 27 15 7 0 0 0 C
0 0 0 9 0 0 0 0 15 00 '6 1 1 0 0

+1,-1 P(e/A)TIMES 482 +1,i1 P(B/AITIMES 485
0 0 0 0 11 5 12 10 0 0 --- -- 0 0 0 0
0 0 0 0 6 17 29 35 0 0 U 0 0 0 0 0

0 0 0 1 11 0 0 0 00 0 0 -- 0 0
0 0 0 0 0 a 5 2 0 0 0 0 0 0 0 0
O 0 0 0 0 3 0 0 0 0 3 s 10
0 0 0 0 0 0 0 0 0 0 0 0 0 21 34 38
0 0 0 0 0 0 a a 1 0 0 20 55 86
0 0 0 0 0 0 0 0 0 a 1 22 56 124

1;l i 22 1391 892 1 1
REC SLICE= 3.9769E+01 ,STD DEV= 4.1080E+0 BIF - 1500 NO FADING'

2/6/74A NSPB * 60



END09= 9.4 ,DELF= 62.0 9BIF= 2000 ,8L2 =  176 ,NSLICE= 59 ,ASOFT= .30CO
VRH=--,SMMX= 2.8150E*04 ,SWHN= 6.8500E+03 ,FLO= 1.0000E01 ,FRQOOP= 0. ,FQDPRT= 1.0800E+01

TL= -6.50 ,DYNR= 3.0 ,SDAMP= 0.000 ,SDPHA= 0.000 ,11[2,I 11,22 129 130 1 1
uWN= ra165 K, 46 - --CA = - 4.$If 0 4+-,-TAU2-=- -J+0.4492E-,- -RWMB=.- -- -.-K-- 4 4 .9~--,T-AUI1 -- +i 2-TAU2B..--4 .49454S.--
PE= 4.7368E-03 ,STOEV= i.5752E-03 ,V MEAN= 4.5318E-OiV STO DEV= 1.7100E-01 ,BITS =  1900

-Plr-- t57 9E-03 +STOE-V= 1.2872E-03
LOCKIN= 1 ,DROPOUTS=O0

0. 0. 0. 0. 0. 0. 0. 0. 1. 0.

0. o. 0. 0. 0. 0. 0. 0. i.0000E+00 O.
S -- i. -0 . 0- . . 0.0---. .0.

0. i. 0. 0. 0. 0. 0. 0. 0. 0.
0, 0* 0. a. 0. 0a. . 0 - - -- e4W004E*8--

0. 0. 0. 0. 0. 0. 0. 0. O. 0.i. . o f 0 0. 0. 0. 0.
Sg 0. . 0. 0. 0. 0. 0. . .. a00. E0

-- 0.------ - 0 . . . 0. 0. - -- - 0---5+8 -8

-1 --1 -RPSA-TIMES -45k- -1,+l P(8/A)TIHES- 483 - -

121 37 7 1 0 0 1 0 0 1 0 0 0 0a a
1 47 1 - 0 . 0 . .. 0 _160 n a A

40 36 21 7 0 0 0 0 0 0 0 0 0 0 0 0
- ------ -__ - -3 0 0 - 8 . I -0- 0 0 0 - -- - ----
1 2 0 0 0 0 o 0 8 2 1 0 0 0 0 0

S0---0---- - -- - 4 - 0 0 41 13 -5 - - 8 - -- -0- -- 0-
0 0 0 0 0 0 0 0 97 41 16 2 0 0 0 0
0 U n - - 0 0 1--1 '- _ -. 5.--- -- 0- 0 0

+1,-1 P(9/A)TIMES 483' +1,+1 P(B/A)TINES 483
1 ----- - --- 2 -- 16--. 7-2 -114 139 - ---- --- - O- ------- 0-- ..... ....
1 0 0 0 4 17 29 53 0 0 0 0 0 0 0 0
- 11-- - 0-- ...-0... . 5 11 1 ---- L---0--- - - 0 . I -. 0 . 0 . ... . . ...... .. .. . ... ..--- ------ -. ..... . . ...

0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0
0 0 0 n0 _ n ___ -. 0-- 90 - 8 0 7 16
a 0 0 0 0 0 0 0 0 0 0 0 5 6 42 38
f --- 0-- n ----- --- - - -- 4 8 --0-- 4-- ---
0 0 0 0 0 0 0 0 1 0 0 0 2 24 59 112

-1 -- -- --- BIF - 2000 NO FAING
REC SLICE= 5.4336E+01 ,STD DEV= 5.1068E*00 NPB FADING

2/5/74A NSPB = 80



SWOOP- -9% 0E1F 624 ,BTF- 1000 90i 2 8 8 vNSLCE- 26 PASOFT- e3000
SVRHZ= 0. ,SWMX= 2.0150E+04 ,SWMN= 6.8500E+03 ,FLO= i.000E+01 ,FRQDOP= 0. ,FODPRT= 1.0800E+01

00 3- -A. n 50 f- rn eS2A 2 0 nS -. O i29 i--Zc- ZZ-i - 4? - 0 _ _ __
wM= 63.0 ,K= 468.6 ,TAU1= 1.8000E+(0 TrAU2= 1.6965E-02 ,WNB= .9 ,K9= 614.9 ,TAUBI= 2.0353E*02 ,TAUB2= 1.4945E+00
?P- 4 4't94F-04 sToVi- A 0E0i64-o n v "A 3- 1 -VE- STnO 0EV- 4---n 0C 4 OiTT- 4gn

LOCKIN= 1 rDROPOUTS= 1 ,AVE= e.3000E+01 ,STC DEV= 0.

8.8000E*01 1.2000E#01 2.8000E*C1 2.5000E*01 2.6000E+01 2.1000E+01 1.2000E+01 6.000E*o0 2.0000OE00 5.0000E00
onnnnonn a _n2 n nnnnn- .OCE*Ctn .000Ennnnc - .0-8E40- -E4nc, nn 4 nnnn1.000En 0 nnn3.0 nn 00E 0. +.00 00--

2.0000E*00 0. a. 2.OO000E+0 2.0000E+00 1.0000E+00 i.0000E+00 1.0000E+00 4.0000E+00 0.
0 2-000E'60 0- jfnnnofA9 -a a- a no1 nnoo0 I-
o. 0. 0. 8. 0. 8. 0. a. 0. 1.0000E+00

0. 0. 0. 0. 0. 0. a. a. a. 0.
. a- 0.-Z- a .O n.g- . .0

o. 0. 0. 0. 0. 0. 0. 0. 0. 0.
A 0 0 -0 0. .

-i9-1 F.(B TI S Rn .-4-.-----3,4-(A - --- -- ____ _

32 38 30 9 2 0 1 0 1 1 2 2 0 0 0 0
21 45 I3 -A -0-- -4---2 4 2 1- --4- 0 0--
12 30 54 15 2 3 1 1 3 4 10 4 3 1 0 0
6 10 16 21 7 2 0 0 a 1, 9 12 7 3 a a
5 1 5 9 8 4 0 1 20 32 32 15 6 2 0 0
0 0 4 5 - -4- n0 a-- -- 2 --39 37 14 9 1 3 2
0 0 3 5 0 0 0 0 17 24 28 13 8 3 4 0
0 0 2 0 0 ------- 0-- ----- 3- 7 12 14 4 4 2

*1,-1 PtIA)TIMES 484 +1,+1 P(B/A)TIMES 483
2 2 4 z 1 4 z 0 0 0 R 4 2
3 4 5 8 27 36 27 20 0 0 1 2 7 4 0 0
2 3- 5- 2 31 4L --- 4 1 - 0 1 7 4 3 1
2 0 2 6 11 14 24 30 1 1 2 8 8 3 3 3
0 0 1 0 - 6 7 ---- -- -2--- 11 4 5 2 2
0 0 0 7 2 2 4 3 1 6 1 8 11 12 10 10
0 0 2 0 0 2 3 9 7 15 26 43 31i

8 0 1 1 1 0 1 0 1 1 6 4 5 37 57 71
-- 2 1,-r T22 24 7 -1946 13J2 ~ -- .93

RtC SLICE= 2.0003E+C1 ,STD OEV= 6.2e94E*00 BL2 - 88 FADING
2/1/74A



EN80a -9.-- OEF-- 62.0 Rf~IF--1Q0G- t 100--ASGF--, -3--0S- 3010
SVRHT= 0. ,SWMX= 2.8150E#04 ,SWMN= 6.8500E+03 ,FLO= 1.0000E+01 ,FRQOOP= 0. ,FCDPRT= 1.0800E*01
TC- -6.5.O..-R- --..-- ,-SA41- -23--SDPRA--- 7- 0_ I21,-M,22 - 29 13a 1 30 - --- - -

WNz 94.3 ,K= 468.6 ,TAUI= 1.3939E+00 ,TAU2= 1.491SE-02 ,NeB .9 ,KB= 614.9 ,TAUBI= 2.0353E#02 ,TAU82= 1.4945E+00

LOCKIN= I ,DROPOUTS=  I ,AVE =  2.7000E+01 ,STD OEV= 0.
ERR"

4.9000E+01 1.6000E401 1.2000E*C1 2.4000E*01 2.1000E+01 9.0000E+00 6.0000E+00 8.0000E+00 6.0000E+00 !.0000E*00
6--~ nn000 .GE+ -- 6.000E+ -00--604 3.OOE --- O 00 2-0000E*00 3-OOCCE#8 E+nnn-nn
2.0000E*00 0. 3.0000E+0 2.6000E+0 1.000E.00 3.OnE400 1.0000E+00 i.0000E+00 2.0000E+00 0.
x .OanrrOan Go LnO g0Ern r .g Gon2-nnnnrnn • 1.nngnn no J.nnn .Fl a 2nnnngFon
0. 0. 0. 0. 0. 0. 0. 0. 0.
- - --- a- ---- n- - -- i- a- n- A- 0
0. o. 0. G. 0. o. 0. 0. 0. 0.

do a - n- ---- 4 a.t---- -B+---
0. 0. 0. 0. 0. 0. 0. 0. 0.

-0 0 0 0- 0

-1,-i o4Ps8'rtIES F5 _ _i_ _ r- P -4-%P (W/A)TIMES 682-
32 56 29 11 5 0 3 0 0 0 0 0 1 0 0 0
25 13 -- 3 9-6- 2----2 1 2-- 2 0 0 0
18 36 50 11 6 2 3 1 7 2 7 3 0 0 0 0

3 6 13 8 6 2 2 3 o1 7 1 6. 1 0 0 0
0 3 4 3 1 0 1 0 17 25 19 12 3 1 0 1
0 0 -4 2 0 -0- - ----- 26 13 2 1 1 4
0 1 3 2 0 0 0 0 27 51 36 14 2 5 2 1
0 -1-- - 2 2 - --- 1--- 0 13-- 7 2 2 1 1

*1,-i PI9/A)TIPES 483 +1,+1 P(B/A)TIMES 482
2 4 0 8 16 19 0 1 0 1 5 4 2
3 2 7 5 12 38 55 37 0 0 1 0 6 9 1 0
2 4 3 10 8 - 0 43 3-- -----3 0- ----- 8- 1 7 -0 0
0 1 0 5 7 19 26 10 0 0 1 1 3 4 4 0
1 0 3 4 4 3 -4- 2 -2 4 £f12 4----- 3---- ---0
0 0 1 1 2 6 1 2 0 4 2 6 9 13 20 17
0 0 1 1 2 2 1 1 2 3 6 12 23 31 .he
0 0 0 2 0 1 1 1 7 6 4 2 13 38 54 67

... 97- G1 I -- i... . 9... BL2 100 FADING
REC SLICE= 2.1070E+01 ,ST3 DEV= E.3472E+00 2/1/74A

I



W-E09- - 9.4 *DELF-- 62*0 .IF- 1000 82- -*-164 NSLICE- - 26 ASOFT 300
SVRHZ= 0. ,SNMX= 2.8150E*04 sSWN= 6.8500E*03 ,FLO= 1.0000E+01 ,FRQDOP= 0. ,FQOPRT= 1.0800E*01

C - .. ..... = t 0 Sa mA ---- ,2-, - , -2---4 2--- --------------- -m-- - _ ---- - - --

WN= 154.6 ,K= 468.6 ,TAUI= 5.1826E-01 ,TAU2= 9.0656E-03 ,WNB= .9 ,KB= 614.9 9TAU81= 2.0353E+02 ,TAU82= 1.4945E800
CC- 2-71688-02 .STDEVf- 3 7,30- ,-- 9V'MA- 'i..E1S-ZE-M SXt 0E.- 2-n,1IE-Di .@ITS- L90
LOCKIN= 1 ,DOPOUTS= I ,AVE= 6.0000E+00 ,9TC DEV= 0.

1.I000E.01 2.0000E+00 1.0000E+.C 4.0000E400 1.a000E+00 2.0000E+00 0. 1.0000E+00 1.0000E+00 0.

0. 1.0000E+00 0. 0. 1.0000E+00 0. 1.000E+00 1.0000E00 0. 0.
D. g n- 1annnfCon0 n0 1 O nfn a 1 nnnUann a. n
o. 0. 0. 1.000OE00 0. 0. 0. 0. 0. a.
Do a - - 0. in -- -- - --- -- n- f- -- 0080n Fl' a~ aa ------
I. O 0o. o. 0. 1.0000E+00 0. 0. 1.0000E+00 a.
a a. -, -. ___ . . 0 - 1000F+00 a- n- -
O. a. 0. G. 1.0COOEo0 0. 0. 0. 0. 0.
. a. a-. 0G. g. . 0 n , 7000Fn00

-1,-1 PjIqa)TTM 4~ -1,1 P~lATTMFS --La---

95 36 16 6 2 1 1 0 2 2 0 0 0 0 0 0
64 16 71 9 a0 -- _Q 1 0 0 0 0 0 -- 0 0
32 27 26 10 1 0 0 2 0 1 0 a a 0
1' 11 11 8 0 0 4 1 1 0 a a n 0
2 2 0 i 1 a 0 0 18 5 2 0 2 1 0 0
1 0 n 0 0 0 a 30 18 4 3 - a-
a 0 1 0 0 0 0 0 90 36 12 6 0 0 0 0
0 0 f 1 0 -0 -- --- 1- ---- 0 _3___ 3

*1,-1 P(B/A)TIVES 4e3 *1,+1 P(B/A)TIMES 483
1 1 19 52 12 127 0 1 0 1 1 1 1

0 1 3 0 11 13 38 49 1 0 0 0 2 a 0 0
0 1 1 Z 4 14- 10 -0 0 1 3 ----- 0

1 0 1 0 2 5 1 6 1 0 0 0 0 0 0 1
a U - -0 - 1 -- 0 1 0 -1 10 12
0 0 a 0 0 2 2 0 1 0 1 0 2 8 28 32
a 0 0 0 0 1 1a a8 89
0 0 0 0 2 0 1 1 3 0 1 1 11 25 51 113

I i,1 1 iT2I F,2 A 18 529---- 7137---
REC StICE= 2.4849E+G1 ,STO cEV= 3.@404E*00 BL2 - 164 FADING

2/1/74A



SNiavj 98L Z OO'3Z6
4
1 *f =A30O iS' 1+3,LSTL*Z z-33 1.- 33

t o la L f T 0 00 a 0 T 1 0 0 a
1', x, 11 IF F 0 0 t 0 1 0 0 0 a 0 0
£ 7 6T 9 0 0 a 0 0 T 0 2 1 0 0

17 -O--- fi 0 T

o0 0 0 a 0 0 a 0 911 0 r ST c 0 0 T 2
u 6 -F 1 EDI UI. s cc 9 0 1 _________5941 S3WIL(V/9)d T+6T+ Zatt S3bill(Vfe).4 T-'T*

T 0 T i R T1 T I 99 0 0 a a 0 0 0 0 u F r ST 1 ---- --- a -1 -- t -----0
0 0 0 2 2 TI l 6 0 0 0 0 2 F 2 6 0 0 s. a aaa 0 a 7rI c
a 0 0 0 1 0 a 2 0 ~0~ a 2 6 52 IE 6

o 0 a a a 0 T 2 0 0 0 a 47T £2 COT

______________________________ 90 O0300I0o0UO .0 0

0D*3000I 00+30000*T 00430000*7 O 00 0 .0 .0 0 00+30000'T

.0s 0 00 0 .- 0 00 0 .0
__________________0__________________________0 

08*30000*T .0 0003000 , 10*300ooor TS30O aO0i300 0 0 -330O--o--og-- ----- 60350 030 0 0 1I *0 00430002 03+3000013 00+300000C 00*30000*T 00430000*T 00+300001 03.30000*S 00*30000*2 1O.10800*T

= A30 Gis ITD+00OD*; =3AV' T =SfLnod0o'( I =NIX301
00,3Sit6+jlT =28flvJ. z04K3iSE0*Z =IBanvJ 6'*19 =13)4' 6' =GNKi' PO-309690L =Z2fl' T3-36Efv6*f =Tfl' 9'90 =X6 2*LLT =t4

10+3000' =idac;' *0 =dOG08A' TD*30000*1 =OlS' £0.300SR*9 =44I4S' 170#30~STR2 =XN143' *0 =ZI~dAs



ENODB= 9.4 ,DELF= 62.0 ,BIF= 1000 B8L2= 88 ,NSLICE= 2F ,ASOFT= .3000
-SVRHtZc 0- -- -.------- rSW*MX=--2T -- E0E-t--,SwHN=- 6.850E+4-3- FLOc-- 1.-B-GE+-- FRGODOP- 0.-- -- F FQDPRT -- .- 980OE+O1
TL= -6.58 ,DYNR= 3.0 ,SDAMP= 0.000 ,SDPHA= 0.000 I1,12,111,1I22 129 130 1 1

-404.---3.0 y,(. 466..GVAkm t1.8000(0 tAU- 1.69L6, 02 ,w .9 yl= 614.9 :FAUew- 2.0353EiO2 :TAU82w i.494SEiG
PE= 1.2526E-01 ,STDEV= 7.5941E-03 ,V MEAN= 3.0949E-01V STD DEV= 1.7849E-01 ,BITS= 1900

teC KI -- -f- ROPOS=------ I -- 3 0 9+1-tS-TO -DE V-B--- - - -- --------
ERRM

-6*-E-+1-#---tnttetf ,-1000 E+t3 -000tf+ 4 --2 ,-B 0eE+O --- -580E++t4---1 o0-9-O-' -1 6rt40--O-+40---3.0E+00 -- 6-t0E+Of--
4.OOOOE+00 2.0000E+00 1.0000E+00 2.0000E+00 1.0000E+00 0. 0. 2.0000E+00 3.000EO+00 2.0000E+00
3.ooo '.OO 0. 0. 0. . 2.00,,oO. .000EOB .3.0.OO,, .0"GE'O, 2.fBEIo"
0. 2.0000E+00 2.0000E+00 1.0000E+0 0000E0 OOOE 1.00OE+00 .oO0000E+00 0. 1.0000E+00 0.

--- ---- - --- -- ---- - ---- -0. -- -- - - , --- 8T-- - -1,0000 0- -- 0
0. 0. 0.
O . O. 0 . 0 . 0 . 4,, -- -- --- ------- --g,-~-.-~. - .- 0. O.
0. 0. 0. 0. 0. 0. 0.. 0 0 0.
0. 0. 0. 0, O. . O . 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

-1,-i P(B/A)TIMES 451 -1,+1 P(B/A)TIMES 483
----34 4 3 8 -0--- i-- ---- -0 0 1 0 i - 1 0
17 46 39 11 1 1 2 0 0 1 2 1 2 1 0 0
15 34 57 5 4 3 4 5 4 1 0 0 0
4 8 14 6 9 4 0 2 9 12 14 11 2 1 1 0
1 2----- -4 --- 8 3 -0- -- -35 --- 41 - 4-- 1 0 0 -.
0 0 3 0 2 0 0 0 34 51 37 18 7 5 4 1
0 0 5 2 a 0 ---- 0 ---- ------ - -3-----22 --37 --- 3 4 1-- 0
0 0 0 2 1 0 0 0 4 7 8 10 1 1 1 1

i, 1 rW TINES q8 . 1 P(BOATIlS 483
1 2 6 4 12 12 0 3 0 0 0 0 6 7 0 0
S 2 5 10. 30 -45 - 27- 0 0 0 2 2 11 3 0

1 3 4 - 4 23 32 59 41 0 1 0 1 6 7 3 0
0 0 0 7 , i 17 ,., - - 0---- -- 1 4 4 5 1 1
0 0 0 2 3 6 10 2 1 2 6 4 12 8 4 2
0 0 3 3 4 a 5 2 3 10 8 7 7 9
0 0 1 4 2 0 0 0 4 3 6 6 17 24 41 37
0 0 0 2 4 0 -0 0 3 10 4 3 13 30 56 71

11,12,111,122 1974 1082 1 1
RE SLI. .119 ... STO p- 5.51Ei "BL2 - 88 NO FADE

2/1/74M



ENODB= 9.4- ,DELF= 62.0 ,BIF= 1900 ,BL2= 100 ,NSLICE= 26 ,ASOFT= .3000
-SttR'HZ- ±-0F- E+Oir -Wh----6.5 pFRDP- 3-0 f .,.. - -iRG-eOPR)-T 1- 0E# ---
TL= -6.50 ,DYNR= 3.0 ,SDAMP= 0.000 ,SDPHA= 0.000 1,qi12jI ,122 129 130 1 1
..N4- 94.3 ,K- 4&8.6 ;?AUt- t.3939C+00 pTAUf- t.4919E 02 ,W0- .9 &0 6i4*9 ,TAUOtm 2.0353E!82 TAU92m i.4945E'0
PE= 1.0053E-01 ,STDEV= 6.8985E-03 ,V NEAN= 3.4439E-CiV STD DEV= 1.8716E-01 ,BITS= 1900
LGC tIN- --- ,GOROPUTS- 1 , AE- .20i+Ei01 , ,3TD DE- .
ERRM

4.O00E+00 7.OOO000E+00 0. 2.OOOOE+00 0. 2.0000E+GC 0. 3.0000E+00 0. 2.0000E+00

2.0000+00 0. 0. 0. 1.0000E+00 3.0000E+00 1.0000E+00 i.0000E+00 0. 0.
- --- .O E80 0. 0 0 - 1.80000EA. 0 .U -- 1 .00E80 1" L-.-000E+OO--
0. 0. 0. 0. 0. 0. 0. c. 0. 0.
. O - 0. O 0. 0----- 0. 0. --- 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0 0. 0o 0. 0. 0. . 0 0. 0
0. 0. 0. v. 0. 0. 0. 0. 0. O.

-1,-i P(B/A)TIMES 452 -1,+1 P(B/A)TIMES 483
42 s3 31 4 0 -- 0 1 0 0 0 i 0 0 0
30 36 31 9 3 2 2 3 1 3 0 0 0 0 1 0
13 30 6f 10 6 6 0 1 1 1 3 2 3 0 0 0
3 7 16 9 4 2 1 0 12 11 15 3 3 2 0 0
e 1 4 3 2 a 0 0 24 27 23 8 2 0 1 1
0 0 5 1 0 0 0 0 55 43 23 17 1 3 3 ,
1 1 5 1 0 0 0 a 30 48 39 10 6 2 3 3
0 0 5 4 0 0 0 0 6 a 15 7 5 1 2 3

1i ± P(0PA)II-E 4 831 1,61 jO:AlTIlMES 42
3 3 5 4 15 22 25 12 0 0 0 0 3 8 2 0
3 0 e 0 1 39 50 33- 0 0 0 0 4 5 0 1
1 0 1 3 15 44 43 42 1 0 0 3 3 3 0
0 1 0 4 1 14---- H 0 0 0 3 i 5 2 1
0 0 0 4 6 5 4 6 0 0 1 3 2 7 7 4
0 0 1 0 5 4 1 1 1 i 10 A0 As 23
0 0 0 1 4 1 0 0 4 5 3 7 13 23 35 41
0 0 0 2 0 1 0 0 2 3 C 6 10 32 6. 78

1I12,111,122 2032 434 1 1 'BLZ m 100 NO FADE
RO., , - 1.9E " ,ST"" ..... V--- '.3801" - 2/1/74

'-4



ENODR= 9.4 ,DELF= 62.0 9BIF= 1000 ,BL2= 164 ,NSLICE= 26 ,ASOFT= .3000
-S-VRHZ----c ---- -SH---i .15O404 8 S -S.MI4 6.850E+03 FLOw 1-.000E+01 ,FRQOOP=--0. - ,FQDPRT=- -0800E+61
TL= -6.50 ,DYNR= 3.0 ,SDAMP= 0.000 ,SOPHA= 0.000 ,IiI12, 19122 129 130 1 1
W L- 154.6 - 46. TAUw 5.1:826E 01 TAU2i 9.0 656E 03 14 08- - , K 614.9 ,T AnU l in 2.9353F92 ,TAU92 1.4J45Ei e

PE= 1.0526E-02 ,STDEV= 2.3413E-03 ,V MEAN= 4.5776E-O1V STD DEV= 1.8332E-01 ,BITS= 1900
LOGK!Nr- -- - , DROPOUTSis -
ERRM

-+,1BB80E+0 0--i re0E+4 - -. .- -- . 9. - - . -- - . .. o-. - .....- o ---- --. -. - - ,--- 000000 ,.......

0. 0. 0. 0. 0. 2.0000E+00 0. 0. 0. 0.

0. 0. 0. 0. 9. 0. 0. 0. 0. 0.

0. 0. 0. D. 0. 1.0000E+00 0. 0. D. 0.
.* - ---.2--2--.- t .E------------+-0-000+---4-.-0#0#E~ --O--9

0. 0. 0. 1.0000E+00 0. 0. O. 0. 0. 0.
0 -- -- -- -- r---- .. - .. - --. - - --- -- --.. ...-- -----.....--.. ...... 0 .

0. 0. 0. .0. 0. C. 1.0000E+00 0. 0.

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

0. 0. 0. O . . 0. 0. 0. 7.0000E+00

-1,-i P(B/A)TIMES 451 -1,+1 P(B/A)TIMES 482

11a 45 -10 2 - - -- - -- -- -I_- a- 0 0 0 0 0 0 - -- -

65 25 24 5 1 1 0 0 1 0 0 0 0 0 0 0

43 28 2 9 i 0 0 0 1 1 1 0 0 0 0 0

11 11 11 1 0 0 0 0 2 1 0 0 0 0 0 0
----- ------ ---0 1 -3- 0 0 6 2 1- -0- ------ --- - -------.

0 0 0 0 0 0 0'40 15 6 3 0 0 0 0

0 0 0 -- 0 104 26 -41 ---- 3-- 0 0 0
0 0 0 0 0 0 0 0 132 60 42 19 3 0 0 0

1, : PiSATIl.ES 483 til m P. 'A)TIMES 484

0 0 2 1 20 65 114 137 0 0 0 0 0 0 1 0
0 0 2 1 190 ------- -- - --- ---...0-- - -0-- -- 8--

0 1 0 0 1 6 5 23 0 0 0 0 0 1 0 1
---- &-- ---- ------ ~i ---- ~ --- 3 ------ 0 -0 0 0 0 0--

0 0 0 0 0 1 0 0 0 0 0 0 0 3 6 13
S 0 0 0 0 1 0 -1 0 0 0 I a ii a5 48

0 0 0 0 0 0 0 0 1 0 0 1 1 23 54 77

0 0 00" 0 0 ...-0 a .. 1 01 -- 0 9( a _ _ ---- 114

11,12,111,122 231 338 1 1 BL2 164 NO FADE
RESc rlIGE ..50C. .... ST9 DE. 3.5 304E-i 2/1/74M



WLI/
--a ON 88L 

GA T19--- 
----- 

-30119 gab--

-T 91L 0601 2Z1'flI'21'TI
479 24, 62 9 0 0 0 a 0 0 T O a 0 00 99_- Of Iff f~ T a a a a ET 9 41 7 0 0 0 0 0 a 0 0 0 0

a 0 a 0 a a a Za 2 z 0 0 a 0 a 0 8-------0 ------ --fit 6--------- ---- E-*-----a----4 ------- - 0 2 0 0 0 0 0 0 9LT 9;; 09 O; 47 0 a
o 0 9T L47 5 so T s LS 0 a a a 0 a a

o 0 0 0 a # 6 62 0 a 0 a 0 a a 0
o 0 0 a 0 0 0 z a a a T 9 6 OT 1

0 9 S0 a a ;c 3* 0 a 0 0 a a a r -G 0 Z2 LOT
_____294 S3WII(V/B)d T46T- __ si S3141±(V/ed 1-'T-

0O.30000*L .0 *a so 0 a0 0a *a to e-e -0 .6 .6 a'po' 00430000'; *a 00 'a Do 0a' 0 *a so a a '-------------'o '--------- -* soo------ a- * a 0 0 '0 .0 00 0 '0 00+3000001 00 0 -'--- -00----------- -----0- 994 ~sGO'T. 300000; 'a .0 ' .0 0 '0 .0 apuopo-; 'a
0'0 00430000*; *0' 0 00.30000*T '0 00 -0 Op pp' OOI3OOO0'T -0 OGOO000'- -'- -+8- '0 '0 Os 0 0 ;

SWbI13

____- OSIAOd~Jp' T --NINGO1 0061 =SIB' 0O-35S0'2* =A30 alS ATO-3LiO9**, =NV3W A' 20-3096V2 =A30iS 20-31iOT* =3d 6 8 S 6i 0lU 218£FI ~ O' 6C'4179 -iJf' 6- -GNtl' i0 3O00@i -2flA.' TO JC14,- -TlI '30Vvp -)fi6 a*A£T -NM- ________ _ T CE 6ZT 22I'T;I'ZI6;I' 000*0 =VHdOSA 00000 =dIJV0S' 0'1 = INAa' 0509- =11 ;joo--±d8'-- --0 a =0ptRj' T-&00-T-OJ;l-e+-04---N1S 4tG;0 -XIIN6 *0 Z-IAS COE =1.4SV' 92 =33IISN' 99T =2196 COOT =JIG' 0'29 =-4130 4*6 =6aON3



-- NSBe --- 9#4- LF- -- 62RCt- F=-- t- Btft L --- 6-tS C-E=- -- 26- -ASOFT -.30 00
SVRHZ= 0. ,SWMX= 2.8150E+04 ,SWNM= 6.8500E+03 ,FLO= 1.0000E+61 ,FRODOP= 0. ,FQOPRT= 1.0800E.01

o 6-TVR-6-.~ -v-D* -- - -aSA -P te- f --.S- PHAr ~7 f It-f 22 - -t---- -29 -- - -- 1----- - - - - -- -
WN= 165.9 ,K= 468.6 ,TAUI= 4.5000E-01 ,TAU2= 8.4420E-03 ,WNB= .9 ,KB= 614.9 ,TAUBI= 2.0353E+02 ,TAU82= 1.4945E+00

-Ew 3.6009E 82 STOCw 3.9i35E 03 v MEA"w 4.63!3E 011 STO DEV 2.0483E •1 ,- iSm t900
PEI= 2.5263E-02 ,STDEV= 3.6001E-03

-Lck IN A- --- R OPOfTS - ------t v---9u*e* -0 S O-E---0-.
ERPM
-I2. tE100 fl4-0- 0.- 

- a. OOE*-9 -0D *---------2-f-f0 t002E-f-- 1-G8 E*O---.fl 00.------£ OE ... 00--
1.0000E+00 0. 0. 0. 2.0000E+00 0. 0. 0. 3. 1.0000E+O0
t.....E.9 0. 1. 0O:sOOC , . i. 0. s. . , O .000.
0. 0. 1.0000E+CO . 0. 1.OO000E+00 i.OOOOE+00 0. 0. 0.

-- .8880O~8 iDBr -Ow-- - -- 4w------t-- 0 . -1 a 0 0 0 0 E A 0 0 00 a 00 Be----- _
0. 2.0000E*00 0. 0. 0. 0. 0. 0. 0. 0.
0. -..- ...-. -- -- --- - ------ -0--- ------ . . :1.0b E, O ..
1.0000E+00 0. 0. 0. 1.0004E+00 0. 0. 0. 1.0000E+0O 1.0000E+00

a. 1.0000E000 O. a. a.G. 0. 0. a. 7.0000Etoo

-1,-i P(B/A)TIMES 451 -1it1 P(B/A)TIMES 463
il 2 26 16----5 0 0A---- 0 4 0 i 1 a 0 0 0
66 29 23 5 1 0 1 0 0 0 0 0 1 0 0 0
f1 26 21 12 2 2 1 1 8 0 6 a a 0 0
13 11 17 6 0 0 0 1 4 1 1 0 0 2 0 0
1 4 -- 0 t -- i- ---- 5--- - - - 0 0 0
1 1 0 2 1 0 0 0 26 7 4 3 0 a 0 0

t 0 a ....--- 4-------t96------0---0-- 0 6 ,- 1. 0 a 1
a 0 0 0 0 0 0 0 146 68 38 20 5 4 0 1

-s1, 1 P(B.AFI)T S 403 #!,&1 P(93PAIVIIEcS 483
3 1 2 2 19 60 110 136 2 0 0 2 0 3 1 0
t 0 0 1 i a 2 -9 ,*" 0 0 0 1 0 0 0
2 1 0 1 3 6 13 15 1 0 0 0 0 1 0 1
0 a 0 a i --- - -4----6 a a i 0 9t
0 0 0 0 0 1 3 2 0 0 1 2. 3 11 10
0 0 0 a S i 1 0 0 it 1 29 ia
0 0 0 1 0 0 a 1 0 0 00 3 17 56 92
0 0 0 2 0 a i a 2 a 85 41 11 7

11,12,111,122 638 1850 529 73? TAU4 w 1.808E-3 (88 Hz). FADING-
REG ... 2.630E0" . ST D.V. 3.57.9C06 2/4/74A



--ENOB=- 9.4 ,DELF= 62.0 9-8F= 1050 ,9L2= 1-6- ,NSLIC--- 26-y-ASOF-T=--.--t---- . ---. -
SVRHZ= 0. ,SWMX= 2.815uE404 ,SWMN= 6.8500E+03 ,FLO= 1.000E+G1 ,FRQDOP= 0. ,FODPRT= 1.0800E+01

-- -6&.50 ,OqYNR =  3.0 SDAMP= .23s) ) ~-HA lA ---- i0 ,f2I, -I 2 i-29 ----- 30 -- - .1---------- ----
WN= 165.9 ,K= 468.6 ,TAUI= 4.5000E-01 ,TAU2= 8.4420E-63 ,WNB= .9 ,Kg= 614.9 9TAUBI= 2.0353E+4 2 ,TAU92= 1.4945E+00

-E--m--3.6--4-2- -, -S-TEV- 2-±-tE-o-- j-lE-ui ~- .746 , V--ST-EV=2.3 27E----f--- 1900
PEI= 2.4737E-02 ,STOEV= 3.5633E-03

I-tOfIN=- 1 ,DROPOUTS= I ,AVE= 4. 0"0-f 0t - ST-ODE-V= -.--- --- --
ERRM

-t i Otb E-01 4.eo0fE00 3.OO00E+00 2 .4-0OE-00 -t. - 0 .EfeO -2-. -fl--OE-t00---.-0ts0l-OE+----1.#fE4--0-- 3.0000Ed- 2.-00tE+0
0. 1.00UCOE00 i.00E000G 1.0000E+00 1.000OE+CO 2.0000E+00 1.0040E+00 0. 0. 1.0000E+00
t .rOSOE+0f--1t.iGteaa4- -- --- ----0- 900- GE- 0- 0- 0. 2.OOJOE00- 0. 0. 0.
1.000E+00O 0. 1.000E+00 1.0000E*00 1.0000E+00 1.0000E+00 1.000E+4O 1.0000E+00 J. 2.0000E+00

S -0 --- 0. ---- --- i- --- ---- ------- --------- - --. ------- EC0 .- a.
0. 0. 0. 1.0000E+00 0. 0. 1.000E+00 0. 1.0000E+00 0.

- . . - .0.- 0. --- --- -----0. ---.-- 0. .-0
1.0000E~00 u. i.000OE+00 0. 0. 0. 0. 0. 3. 0.
. t.89Gd8, E laGO---.- OEA C 1-A-RT---T A A. E 1 , 0 do a. O.

0. i.00CE+00 0. C. C. 0. J. 0. ). 3.0000E+00

-1,-1 P(S/A)TIMES 453 -1,+1 P(B/A)TIMES 482
-109- 31-- 21 - 6 3 2 ----- - - -- ----------- 0 --- - a -- 0------ ----

64 19 22 6 1 0 1 0 0 0 0 0 0 0
45 ----- ---- - --------------.------ 0----- 0- ------ 0 1 0 0
18 6 12 9 5 2 0 0 6 0 1 0 0 0 0 0
S-6- -2 --- 2 --- -3- -- - - - - : 8 ------- - 0

1 0 3 0 0 0 0 0 31 12 7 4 0 1 2 0
0 - -0 -I 1 0 - 0 - -- 65----- 24- -- i- -- - -5---- -- ------ i ------ 0 0
0 0 0 0 0 0 0 0 157 61 41 26 6 0 1 2

i 1 Pl T-fTES- C --3---- ----- -------- ---- -- 1,1 PWATIMES -4-8- -__
0 1 a 6 26 70 97 142 1 0 0 1 0 1 1 1

. . ... -- . ...-- - .. . .-2 -3 ..... 17 . -15 .... -32 .... . ...-0---- . . -- .. --. .2-&----- - .. .. 1 0
2 1 1 0 1 7 9 24 a 0 0 0 0 1 0 0

-- - - 0 - 0--- -----i - 1 ---- - - ----- 2 -- -------- --- --- --- --- -- 1----- 3 ---- 5 6
0 0 0 0 0 1 2 2 0 0 a 1 2 11 8 18
i t 0 00------ 0 ----- --.----- O --0 5 4 11 24 66
0 0 a 0 0 0 1 0 1 1 1 2 7 17 29 73

-- --- ---- --- 0 -- --- - - - -0--- -- -- ---- ------- -5------3--- --- --- --
11,12,!1122 638 1850 529 737

-RE,---SL- - ---2.699E+ ST--EV----3.-2639-Ee. ..- TAU4 - 1.1052E-3 (144 Hz) FADING2/4/74A

,,-,4
><



P-- ENDW 9.4. ,BE---626- 186F---- --IL4 2 -----1-f-SLIC-E ---- 26--ZS FT- *v 30

x SVRZ= 0. StNX= 2.8150E*04 ,SMHI= 6.8500E+03 ,FLO= I.0000E+01 ,FRQDOP= 0. ,FQOPRT= 1.OBOOE+01

r !TL- .50 ,YNR -- SOAP-- - -- 0 --, 944 . -- fit -1 --- il-_t____--___-- BNR --- _

0o WN= 165.9 ,K= 468.6 ,TAUI= 4.5000E-01 ,TAU2= 8.4420E-03 9,NB= .9 ,KB= 614.9 ,TAUBI= 2.0353E+02 ,TAUB2= 1.4945E+00

:t- C .990DE-02 ,S*BE- 5.000OF 03 ,V MEAN 4.867585 G1 STO BEO 2.5952- 1,oa
PEI= 2.5263E-02 ,STOEV= 3.6001E-03
-LOtKINU *v8~-, 0eaUs.- -- -av-E -ese+e0 -s+e- --S E------- --
ERR

- t60J E1- 6-.-irtSf+00 -8-4-9E+ 9---1.- Of -3-.*0-0E+--3 00BE- -EE+80 - *-*

1.OOO0E+00 4.0000E+00 2.0000E+00 1.0000E+00 3.C00E+00 2.0000E+00 4.0000E+00 0. 3.0000E+00 3.0000E+00

o. 2.O000 E O 0. 0. 0. 2.0000E+00 1.0000E+00 1.0000E+00 0. 1.0000E400

0. - -- - -- .------------- - ---- ---- E+ - 0. -- 0. -- 0

1.0000E00 0. 0. 1.0000E*00 i.3000E+00 O. .o 1.0000E+00 0. 1.0000E+00

0" * - -., -. -- - - o8.-- - ---- .- + -..... OO OEtO --. - 0. 0.

0. 0. 0. . . . . 0. O. 2.00OOE+00

o 0 0. . 1 .nn0 .a n. a. .

0. 2.0000E*00 0. . 0. O. 0. 0, 0. 0.

-1o,-1 f(BA)TIMES 451 -1,+1 P(B/A)TIMES 483

-92 -24 2 9 - 4 2 - - - ---2 ------- -- - -a -- -- -- 0 - 0 0

55 18 17 10 1 0 0 0 0 0 0 3 0 0 0

24 a 12 11 1 2 0 0 1 3 1 0 0 0 0 0

4- 7- 0 - 3 0- 1 4 - -. 17-- ---- -0- - ----- 1; a 0

3 1 0 2 0 a 0 0 24 10 6 2 6 0 0 1

- -- 1- 9 0 - --- --- - -- -52------14- -- 3----.-- ---- -- 0 -----

0 0 L 1 0 1 0 17i7 63 39 20 10 1 1 1

ti, I r .~'A ~----4&------ -- -------- #I----- ii,01 P(SiA)TIIES 4*.3

1 1 2 11 29 56 78 178 0 0 0 0 2 0 0 0

----1i " 3 -- 5 - 1- -- 11 .- 27 -- - ---- - . -- -i - -G3 ------ 3 - -- --- 0

1 2 1 1 0 5 9 18 1 0 0 0 1 0 1 0
2 a a 2 2 3 -?- 0 - - - -----

0 a0 0 0 0 1 1 3 0 0 1 1 4 7 6 27

0 0 -- ---------- --- ---- - -- -- -3
0 0 0 a 0 0 a a 0 0 1 5 12 26 72

-- - I 1 - 1 - - -- - -2---------9----25------ -- i ------

11,I2,111,122 638 1850 529 737 TAU4 = 7.9577E-4 (200 Hz) FADING
--EG--SIGE- --2.6220E+01 ,STO LE-V= 3-3752E+0O ........ .. .2/4/74A



-ED*S0O --- 9-. --- VLFw -62-. - bl-F= -tOt0 - --- 1 7- -- 26 -- Z6 ASOFT=- .3000-- -
SVRHZ= 0. ,SWMX= 2.8150E*04 ,SWMN= 6.8500E+03 ,FLO= 1.0000E+01 ,FRQDOP= 0. ,FQDPRT= 1.0800EO+1

HN= 165.9 ,K= 468.6 ,TAU1= 4.5000E-01 9TAU2= 8.4420E-03 ,WNB= .9 KB= 614.9 TAUBI= 2.0353E+02 ,TAUB2= i.4945E+00
-P4E---.42.E _3 STOEV= 2.09'4E-03 7V MEAN-- 4,68SIE H. T9 "EV. 1.98C6E 01 ,BITsm 190@

PEI= 5.2632E-03 ,STDEV=, i.6600E-03

ERRM
0. ".O.o.00E# -.- - O. .0----- O E 0 O. 0. .
0. 1.0000E+00 0. C. a. i. 000E00 0 . U. 0.
0. 1.,00nOTI 0 0. . 0. . . . 0.
0. 0. 0. C. 0. 0. 0. a. 0. 0.
0. 0. ----- 8~~--0 --------- 10- 1. O. O. . .
0. 0. a. a. 0. 0. 0. a. 0. a.

-- BO. -.. - I.-------. - I .a~0goEt 0 1.900E0 0. a. a a..
0. 0. O. a. 0. 0. 0. 0. 1.0000E+00 a.
O. . 0. 0. . 0. 0. o. a. a.
0. 0. 1.0000E+00 0. 0. 0. 0. 0. 0. 6.0000E+00

-1,-1 P(B/A)TIMES 450 -1,i+ P(B/A)TIMES 483
115 -- --- 14-----3------ --- -- ----- a a 0 0 0 a 0 a

75 26 13 11 3 '0 0 0 0 1 0 0 a 0 0 0
38 41 2 6 1 0 0 0 1 0 0 0 0 0 0 0
15 10 8 1 1 0 0 a 0 0 0 0 0 0 0 0
1 2 3 0 0 0 a 0 0 4 0 a 0 0

u--~- u va a 0 0 a a 0 0 37 10 3 1 0 a 0 0

0 0 0 a a 0 0 0 142 64 52 19 5 0 0 a
i1, 1 PROA)ITIMES 182 I,l1 PROAITIMES 405

0 0 1 2 22 7- 118i 145 0 a 0 0 0 0 1 0
0 1 0 0 3 15 21 4? 0 0 0 0 0 0 0 0
0 0 a 0 0- 5 10 0 0 0 0 0 0 0 0
0 0 0a 1 1 3 3 0 0 0 0 0 0 1 1
0 0 0 0 2 0 0 0 0 0 0 0 2 4 13 14
0 a a 0 a a 0 0 0 0 0 a 6 19 30 so
S 0 0 0 0 0 0 0 00 0 6 14 41 91

a a 0 0 0 a a 0 a 0 a 24 52 112
11,12,111,122 1594 1314 1 1
REG .LIE 2.'1.1E.i ,-, 9EY, - 3.2335E. TAU4 - 1.8086EB (88 Hz) NO FADING

2/24/74A

'-



P- tNB__ N - 9.4- DELF 62.- -9f5f - M17fr--lAM- itM ICE--- -- __ _______

X SVRHZ= 0. SWMx= 2.8150E*04 ,SWNN= 6.8500E+03 ,FLO= i.000OOE+01 ,FRQDOP= 0. ,FQOPRT= 1.0800E+01

CD UN= 165.9 ,K= 468.6 9TAUi= 4.5000E-01 ,TAU2= 8.4420E-03 ,WNS= .9 ,KB= 614.9 ,TAUBi= 2.0353E+02 9TAUB2= 1.4945E+00

PE- l.604E E-O pSYD.- E.95fE 05 Vi MEAN=- ,.075E-1 O UTO DEW- 2.4 .5E-01 ,BI- INU9o

PEI= 5.7895E-03 ,STOEV= 1.7405E-03

-1-- 9OB C00 --- -O-0O-OEflf 1i00Ot- E 0f---1-. OfftE0-0 --- -- 1 00 OE 0p- --- 0. 0. 0
0. a. 0. 0. 1.0000E+00 0. 0. 0. 1.0000E00 1.0000E'00

0. I......'00 a. a. . a. 4* I**;o 4E u u* l*G0Iu1 .E

0. 1.0000E+dO a. 0.* . 0. i.0000E+00 0. 0. a.

1*0000E+00 -0-a -------- 4e--------- i . 0. 1.10000E+00 0. 0. 0*

0. I.000E0E+00 . 0. a. 0. a. 0. a. a.
O. -0. -.... .O- --+-- -- OE'-O------ -- --- O. 1.OO0E+ -0. 1.0000E+00 a.
0. 0. a. 1.0000Ea00 0. 1.0000E+00 a. 0. 0. 0.

a. a. 0. i. . 0. 0. i.600E.AO 0. t.000E0B:

0. 1.0000E+00 0. 0. 1.0000E+00 0. 0. 0. 0. 4.0000E*00

-1-1 P(B/A)TIMES 455 -i,+1 P(9/A)TIMES 482

97 1 -7 --- -5 --- 2- - -- -- ------ ----------- 0 0 a 0

81 21 20 12 1 2 a 0 0 a 0 a 0 a 0 0

.. .. . . 0 1 0 1 - 0 a a 0 a 0

17 10 12 5 2 0 0 1 4 1 0 0 0 a 0 0

4 -----.-- ------------ - --- i------- ---- ---2--0 1 i G 0 a
1 1 0 1 0 0 0 0 33 6 1 1 0 0 a 0

0 a 0 a 0 a 0 0 170 63 53 15 3 0 0 0

01, tI y(lolo)-I"E 1 0/ AJTIllES +st

0 a 0 5 20 77 98 178 0 0 a 0 0 1 0 0

0 0 --------- --- --- ---- 1------ -- - ---- -- - -- 0 0 0 0 1

a 0 1 a 0 1 4 12 0 0 0 0 0 0 0 0

a 0 -o-0- ----------- -2- ---------------------------------- --- ...-
a 0 -0 0 0 1 0 2 0 0 0 1 3 5 10 19

a 0 --- ----0-- a a 0 0 0 0 e 7 13 ST
a 0 0 0 0 0 0 0 0 0 0 8 17 33 77

0 0 0 -- -------- ---- ---- - 0 2 6 1- +1 " 128

11,12,111,122 638 1850 1 1 TAU4 - 1.1052E-3 (144 Hz) NO FADING--
REC SLICE-. 2 .5999E+01 .. S -YO BEV7- _-- 2/4/74A



- " 9 2OELF 62.,-BIF= ...... .2 ,,6 14I" . ,ASOT= a3000

SVRHZ= 0. ,SWMX= 2.8150E*04 ,StIN= 6.8500E+03 ,FLO =  i.0000E+01 ,FRQDOP
=  0. ,FQDPRT=  1.0800E+01

TL 6.50 YNu 30 SAp 0.000 A 0.000 ,I130 1 1

MN= 165.9 ,K= 468.6 ,TAUI= 4.5000E-01 ,1AU2 8.4420E-03 ,NNB= .9 ,KB= 614.9 ,TAUBI= 2.0353E+02 ,TAUB2= 1.4945E+00

PEI= 7.8947E-03 ,STOEV= 2.0303E-03
L OC ,I;N -- *-- i ,ORO* t --
ERRM

t 440o8-6---1 - -n-ffoEeeo---at-a-ouM-. - !.00GOEICO 1 0E! W oao0E .2.0-00-@E#--8-0 i.-- 2.oo0 oN OOit
0. 2.OO00E0 .0 i.0000E*O0 1.0000E+00 0. 3.0000E+00 2.0000E+00 2.0000E+00 1.0000E+00 1.0000E+00

0. 0. 0. 3.OOO000E00 1.0000E+00 2.0000E+00 0. 0. 2.0000E+00 1.0000E00

1.0000E00 0. i.0000E+00 1.0000E*00 0. 0. 0. 0. 0. 0.

.------- - - - -- ------0- 1 E00 1.OOE.O0 0. 0. . 0.

0. 0. 0. 0. 0. Do. 0. 0. O. .

0. 9. O. 0. 0. 0. 0. 0. 0. 0.

0. 1.0000E+00 0. 0. 0. 0. 0. 0. 0. 2.0000E+00

-1i-1 P(9/A)TIMES 451 -1,+1 P(B/A)TIMES 483

06 -t- -- -1-0 - --- 2--- --- ----- -------- ---- 0 a 0 0 0 0

59 24 13 11 3 0 0 0 0 0 0 0 0 0 0 0

S 2 5 --- -------- 0 0 2 0 0 0 0

24 15 9 4 0 1 0 0 3 1 1 1 0 0 0 0

4--- -- -8- ---- - - 0--- -- ------- 6 -- 0 2 0 0 0

5 1 4 0 0 0 0 0 25 6 2 2 0 0 0 0

- ..* -- .... -4 --- - o--6 . -. . --.. .; 7 --- - ---- 1 1 0 0

0 0 0 0 0 0 0 0 178 58 47 22 7 6 0 0

1. 1 )ItES - 48 - - l l P(WAIIAIt 1 TIES 483

0 0 2 16 34 57 93 178 1 0 0 0 1 0 1 1

-0------------ -- -2 - -2 --- 4 --- 4-0- --- 1-----39-------------0 0 0 0 - 0 ------- 0
0 U 0 1 2 2 5 15 0 0 0 2 0 2 0 0

- ... . . - --- ---t - - -1 -- - -- 0---- --- 2 0 6 4

0 0 0 1 0 1 2 0 0 0 0 1 7 17 20

0 0 0----0 ----- 0 0 0 0 3 5 19 27 49

0 0 0 0 0 0 1 0 1 0 3 18 23 82

S---.- - --- --0 -- -- .--.---- -41 ------ -- - --- 5----- ---- ------

11,12,111,22 1594 1314 i 1 TAU4 . 7.9577E-4 (200 Hz) NO FADING__
.EC SL ICE- --2w1-t -+0 r-ST-EV=--3 09E0---- - - 2/4/74A
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ENODB= 9.2 ,DELF= 66.0 ,BIF= 1000 ,8L2 =  164 ,NSLICE =  26 ,ASOFT= .3000
-SVRHZ= 0. ,SWMX= 2.8150E*44 ,SWMN= 6.8500E+03 ,FLO= i.0000E+01 ,FRQDOP= 0. ,FQDPRT= i.0800E+U1

S TL = -6.50 ,OYNR= 3.0 ,SDAMP= .230 ,SDPHA= .470 ,11,12,Ii1,122 129 131 1 1
-WN-- 4.4r--K=--464.4- --,1AU=- -E-6E-4 -,-TA2= 9,-0656E-03 TW,48= - -- 9 ,(= 577.-6-,rA81----2-43*&-r4JTA-=---444i64o-
PE= 4.3158E-02 ,STOEV= 4.6620E-03 ,V MEAN= 4.6717E-01V STO DEV= 2.1551E-01 ,BITS= 190

-PEl- 4.6316E-02 ,STOEV= 4.8216E-03
LOCKIN= I ,DROPOUTS= 1 ,AVE= 9.000E*00 ,STD DEV= 0.
ERR"

2.6000E+01 2.0000E+00 3.0000E+00 2.00OEE+00 4.O003E+00 0. 3.0000E+JO 0. 2.0000E+00 0.
---.- 0-8-E ---- ------------- , .... ........- E+. -,.O8- ,----d oo --.0- ....- , 2 an

1.00000E+00 . 0. 1.0000E+00 1.00)E*O0 1.0000E00 0. i.000E+O00 0. 0.
-- .000E+00 2.0000E+0 1.i0006E+0 0. 0. 2.0000E+*o0 . -1.O00OE-08 2.0&E+48--. -.---

1.000E. 1.000 0. 0. 1.0000E+00 1.0000EO O . 0. 0. 1.0000E+00
---. - 0. 0. 0, 0. 0. 0. 0. .-0. -- 00-00" 00
0. 0. 1.0000E+00 i.O0OE*+0 0. 0. 0. 1.0000E+00 0. 0.
r. - -- - - - -- --- -. - -- -.. ... .. -- - -- . .- 4 nna ran
o. 1.0000E00 0. 0. 0. 0. 0.. 0 . .

-- -0- - 2.000-E 4 0. 0. 0 10. E . . --J-->0 -0...-2.0 1-0

1 - - Pt9/ATI"ES -1 -19#1 P(t/AITINES .483
111 39 22 12 2 5 0 1 3 2 0 1 0 0 0 0
7 20 ---- - . --- --~--- -- --- ---- - - - .. .-- . -. -- 4 -.. . .- . .
32 27 14 9 2 0 0 0 3 1 1 0 0 0 0 0
-S -94-14 - 5 2- 0 0 0 5 1 - 2 --- -- - -
2 1 4 0 0 0 0 1 18 9 5 1 0 0 0 0

- ----1- 0- -i 0 2 0 0 1 31 9 8 1 1 -1 - -.... - -
0 0 0 0 0 0 0 0 74 20 7 5 3 0 0 1
0 1 1 0 - --- --- -- ------ ----- --------- ------ -- --- -----f9- - -- 1 0

+*1-1 P(R/A)TIMES 83 +1,+1 P(B/A)TIMES 483
--.--. .---- 4-- - 5 - ---- 47 98 148 1 1 - - 4--- - - - - --I- -

3 2 1 2 5 13 29 36 1 0 0 0 0 0 0 0
S . ---- - - 1 -7 -7 11 15 8 0 0 - 0 - 2 -1 -- - -

1 0 0 0 3 2 5 7 1 1 2 1 1 2 0 1
0 0 0 1 -2- 1 0 --- -------- 2 -------- 2 -4 - 3 8
0 0 0 1 0 3 3 1 0 0 1 2 1 7 15 38

.-- I-- --- 4--- -- 0-- - --- - - 8 - - 0 ..... - - a .. - - .. --- -- -
0 0 0 0 0 0 0 2 3 0 3 2 10 15 46 156

X1;z2,1rj,122 ---73- - -52 ---- 37 -.. WORST CASE FADING
REC SLICE= 2.5264E+01 ,STD DEV= 3.8017E*00 WORST CASE 1 FADING
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ENODS= 9.2 ,OELF= 60.0 ,BIF= 1000 ,9L2=  188 ,NSLICE= 25 ,ASOFT= .3000
SVRHZ= 0. ,SWMX= 2.8150E*04 ,SWMN= 6.8500E+03 ,FLO= 1.0U00E+01 ,FRQDOP= U. ,FQDPRT=  1.0800E+Ji
TL= -6.50 ,DYNR= 3.0 ,SDAMP= .230 ,SOPHA= .470 ,11i,I2,I11,122 129 13u 1 1
- JZ - 9- 48--6 A .. AU=-.-3.9439E-01 .- TAU2= -7.8980E-03 WNBS=- .9-jKB=--635.3 rTAUB1= .- 2O3- E+44-TAUB --- ,4945E*"--
PE= 2.k737E-02 ,STOEV= 3.5633E-03 ,V MEAN= 4.6380E-01V STO OEV= 2.1519E-01 ,BITS =  1900
EI=.-- 1.5789E-02 ,STDEV= 2.8599E-03
LOCKIN= I ,DROPOUTS= I ,AVE= 2.0000E+00 ,STD DEV= 0.---E9RH ..

1.1000E+01 1.OOOE000 3.00000E+00 0. 1.0003E+00 0. i. a. 1.0000E+00 0.

0. 0. 0. 0 1.000jE+00 0. i.0000E+00 0. U. 1.0009E+00
-- - 1.000E+00 1.00OE+ 00 G. 0. 0. 0 -0. 00..OOO0OE+.0 O.

1.*000E00 0. 0. i.JOOJE+00 1.0003E+00 0. 0. 0. 0. 2.0000E+0
1~.000E+,a 0. 0. 0 1.0000E000 0. j. 1.OGJE+00 i00OOOE+00 0.
0. 1.0000E+00 1. 0JE+00 0. 0 0. 0o 0. i1000E+00 0.

1.0003E+00 0. 0. 0. 0. G. 0. 0. . 0.
1.- 10 0- +4A. -. . 0. 0. 0. J. - J . 5.0000E+80

-j1, P(B/A)TIMES 453 -1,+1 P(B/A)TIMES 482
97 38 7 6 2 1 0 0 2 1 1 0 1 0 0 1

--- 3-.-----3------- -- -... 1-0 -.-- ---- 4 - - ---0 -----. - ...---- ------..---. - - -.-----..---
42 24 22 10 3 0 0 0 2 0 0 0 0 0 0 0
-1 -16 14 9 2 0 0 0 6 0 0 0 O 0- 0 0-

2 3 3 1 0 0 0 0 5 2 2 1 0 0 0 0
S-1 0 0 1 0 0 O 0 28 12 0 0 0 0- -a -

0 0 0 0 0 0 0 0 75 19 15 6 0 0 0 1
-- 0- - --. . -4------.... ...... -- - . . .. - 8 ..-.. 4 -..- 72 . . - 27- . -3 . . . -. . 4 -iI 4 72 -- ..... ................... ..
+19-1 P(B/A)TIMES 983 +1,+1 P(B/A)TIMES 482

- 0 1 4 24 76 102 146 1 0 O 1- 0 0 -0-- 0
1 0 0 0 6 15 19 45 1 0 0 1 2 0 0 0

--- 1 0 0 2 5 6 10 2 0 0 1 0 -------------
2 0 1 1 1 2 3 4 0 0 0 0 1 2 1 2

- ---- - - - -- -- . 0 O - - - .---- 1 2 -........... - ..... -- -7-- .. - ..
0 0 0 0 1 0 0 0 1 3 22 32 66
I--- - a --... . -a a 0 0 0 0 0 1 1 12- 46 82 -.... ..
0 0 0 0 0 0 0 1 1 1 2 2 5 25 38 92,

-- 1-,12,1-i-,122 -±594 -1314 529- 737
REC SLICE= 2.6816E+01 ,STO DEV= 3.6702E+0 WORST CASE 2 FADING
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x ENODB= 9.2 ,DELF= 66.0 ,6IF= 1000 ,BL2= 164 ,NSLICE= 26 ,ASOFT= .3000
-S~R - --- ,SnX- -. &15OE4 ,swMNn= 6.85B0E03- 1 FLO= 1.-0000E+.5-,FRQDOP= -0. - - , FQDPRT=-- -1i.-800Ea44-i

4h TL= -6.50 ,DYHR= 3.0 ,SDAMP= 0.000 ,SDPHA= 0.000 ,Il,12,IiII22 129 130 1 1
N- 1£54.6 K- 46-6 1-AM-I- -5 .826E-0 .TAU2 -4.66 56E-03 4--. .K- 5-57T 6-T-T4IJ:- 2..35.E2 TAUi2- I .494560

PE= 1.5789E-02 ,STDEV= 2.6599E-03 ,V MEAN= 4.7442E-0V STD DEV= 2.0162E-01 ,BITS= 1900
-PE1---42t11E-02 - vSTOEV= 2. 71-53E-03 --- .
LOCKIN= 1 ,DROPOUTS= I ,AVE= 1.0000E+00 ,STD DEV= 0.

3.0000E .0001E+00 1.OO00E+00 1.0O00E+00 1.8000E+00 1.0000E+00 0. 0. a. G.
2-...00-. .E00---- ---- o-064 ---~ - ----- 0.- --- - -- -- ------. -a n nR4n
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0. 1.0000E+00 1.0000E+00 0. 0. 0. 0. 0. 0. 0.
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-4.-- ------------ 8. -- -- - - - -- - -.-- -------------O---- ------ 0-- ----- - -- n n.
0. o. 0. 0. g. . 0. 0. J. 1.0000E+00
4.- - - . 8. 0. 0. 0. 0. 0. - .- 6. 0440EE-

-t1,- P(B/A)TI4ES 51 -1,41 P(BSA)TIMES- 863 --

123 43 15 3 0 1 0 1 1 0 0 0 0 0 0 0

46 22 19 9 2 0 1 0 3 0 1 0 0 0 0 0
8 6 -1 0 0 3 1 -0 - -0 -0 -- 0 -
2 1 0 0 0 0 0 0 11 2 4 a 0 0 0 1

- 0 0 0 0 0 30 14 5 1 - -
0 0 0 0 0 00 105 28 1: 1 0 0 0 0

--- 4- -- - - -----2 - .- - . .- 129- - -5- -- -46 -- --....
+1,-i P(B/A)TIMES 83 .1,+1 P(9/A)TIMES 483

S0 ... 1 3 18 48 126 146 a 0 0 0 0 0 1 --- g---------------
1 0 0 1 3 13 31 45 0 0 0 0 0 0 0 0
S 0 1 0 0 8 9 17T 0 a O- 0 0 0 0 -1 ..

0 0 0 0 a0 0 0 1 1 0 3
0-- - -- -- 4 0 - - 0 - - - - ----------- -----6- - - -
0 0 0 0 1 0 0 0 0 o 0 3 3 10 23 39
4- - 0 0 0 0 0 1 1 0 0 0 - 1 20 4-9 1 -9 -----
0 0 0 0 1 0 0 0 0 0 1 2 4 28 60 127

-14-I4 122 231 38 I WORST CASE 1 NO FADINGREC SLICE= 2..832E+01 ,STO DEV= 3.6204E00 2/5/74A
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ECNBD 9.2 ,DELF= 60.0 ,BIF= 1000 ,9L2=  188 ,NSLIE= 25 ,ASOFT= .3000
SV - - - -- SM-X= 2S.8150E+0 ,SWMN= 6.8500E+43 ,FLO= 1.000&E+01 ,FRQOP=- 0. ,FQPRT-= 1tiV. E+# -
TL -4.54 ,DYfR= 3.0 ,SDAMP= 0.000 ,SOPHA= 0.000 ,11,12,l1,122 129 130 1 1.,m- 7 92 ..-K6- 4.6 pTA'4i- ."39-f14 7TA119- 17 9OF-- wmo- .9 Fg= 635. -TA-13IL- 26j353E402 T U 2- 1.494564-00
PE= 8.4211E-03 ,STDEV= 2.0964E-03 ,V MEAN= 4.6102E-01V STD DEV= 1.994EE-01 ,BITS= 1960

-PE----24-053E-$--,-STEV=-- 1.0t5 .5E- 0-
LOCKIN= 1 ,DROPOUTS=0

9 0 0 0.. *. 0 0. 0.

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
-- t----- -0- -- - ---. J -- -- - -0* --.- r - . -- -4, -- -O --- -B--------- 4, ---- 4,-- - - -

0. 0. 0. 0. 0. 0. 0. 0. 1.0000E+00 0.
.- 0. 0. 0. 0. . O. - - - -i.- t04 OE40- --0.

1.0000E+00 0. 1.000E+00 0. 0. 0. 0. 0. 3. 0.
n. n- a- - - n n- g G. a.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

--- 1-,----- /T INES 450 -- ,.1 P(B IA )TINES '.83 - - -- --- - -- - ---- -- -
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7 A a 14 17 3 1 A 9 0- 0 n 0 n
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-- -42 .... - - -2 -8 - 0 1 . -0 4 0 --- .- - -- ----
5 2 2 1 0 0 0 0 9 2 2 0 0 0 0 0

-------1-----0-- 0 -4 - -4- - -- - . ---33 6 - - - -- - --- 4 - --- 8--- - ---- --
0 o 0 0 0 0 0 0 83 27 13 4 1 0 0 0
a 0 0 0 0----- 4- 7--4- G 0--- - - --

+1,-1 P(PA)TIMES 82 +1,+1 P(B/A)I1IES 485
S-- ----- - - - 3 6 67 1-32 -150 O -- 0- - - -0 - -- ---- --- ---

0 0 0 6 16 24 34 0 0 0 0 0 0 0 0
--- 9----0--- ---- --- - 3-- 6 7 B0 - - 0 - - -- ------- --- --------- O -

0 a 0 2 0 3 1 0 0 0 0 0 1 0 2
0 0 0 n 0 0 -- -- -- - - -_13 15

0 0 0 0 0 0 0 0 0 0 0 0 1 25 36 58
a- -0 - 4---- -- - -0 -0- 0- ---- 4--- 8 -- g- & - ----
0 0 0 0 0 0 0 0 0 0 0 0 5 19 35 102

T4 12.1T44 22 1I".1 34 -- - ------- WEC SLICC 2.691#E*01 ,STD DEV= 3.2632E+00 WORST CASE 2 NO FADING
2/5/74A
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APPENDIX X

ALTERNATE CONTINUOUS PHASE MODULATORS

Three alternate continuous phase modulators, a three step upconverter,

an indirect FM modulator and a single step upconverter. were considered during

the course of this study. The latter was finally selected because of its

simplicity and minimum parts count. This appendix discusses these alternate

designs.

Three Step Upconverter

Figure 1 shows the block diagram for the modulator and upconverter. The

400 MHz FSK signal is synthesized by generating a 1 MHz signal in a voltage

controlled crystal oscillator and up-converting this signal by mixing it with

higher frequencies derived from a 23 MHz crystal oscillator. The mixing is done

in three steps to make filtering practical at each frequency. FSK is accom-

plished by pulling the 1 MHz VCXO with a +3.2 volt DC signal amplified from the

TTL data.

The oscillators are specified to have an end-of-life long term drift of

+10 ppm. The 1 MHz oscillator is voltage controlled to provide the 64 Hz

frequency shift. A VCO was chosen over frequency switching to provide phase

continuity between frequencies.

A typical modulation range for a crystal oscillator is 80 ppm (Frequency

Electronics, Inc.). For the needed 64 Hz modulation, this requires a 1 MHz

center frequency and a DC control voltage of +3.2 volts. The frequency will

typically switch in 20 microseconds.

The power losses and gains are indicated in Figure X-1. The criteria for

the design are:

o An input of 6 dBm into the local oscillator port of the mixer.

o 0 dBm or less into the signal port to maintain at least a 6 dB ratio

to minimize spurs.

o Limit amplifier gain to approximately 10 dB due to environmental

constraints.

The mixers have a loss of approximately 6 dB at a ratio of 6 dB between

signal and L.O. (per Relcom Co.).

X-1



Filters are provided in the L.O. lines to eliminate the harmonics of the

square waves generated by multiplying and dividing. This application is not

critical.

Filters are also provided after each mixing operation to eliminate harmonic

spurs. The filter bandwidths were chosen to have a -60 dB bandwidth at less

than the separation of the closest low order spurs.

The spurs of the first mixer were the closest and a crystal filter is

required. The crystal filter is specified by Crystal Network Products. The

2nd and 3rd mixer filters are designed according to Texscan tubular filter

specifications and are summarized in Figure 1. The main objection to the

Figure 1 design* is its overall hardware complexity, high parts count, and con-

sequently, its lower reliability, higher power consumption, and added weight.

Based on information obtained from a crystal oscillator manufacturer alternate

designs are possible.

The following are the constraints which dictated the design parameters:

1. The modulation index is .7 radians +5% over the temperature range

of -40°F to +160 0 F.

2. Over the temperature range, an ovenized oscillator can be pulled a

minimum of +1 ppm and a maximum of +100 ppm. The minimum value is

indicated by a crystal oscillator vendor as being the value one could

pull an oscillator to an accuracy of <5%. The maximum is constrained

by the phase noise of an oscillator which should be >76 dBc at 100 Hz

from the carrier in a 1 Hz bandwidth. To deviate +31 Hz, this implies

a VCXO may be centered between 300 KHz and 30 MHz. However, due to

the limitations of practical crystal cuts, the best oscillators are

constructed in the 5 to 20 MHz range.

3. The minimum two-sided bandpass filter 3 dB bandwidth is to be 3%.

The filter attenuation of the closest spur should be at least 40 dB

down at the modulator output. This is because the non-linear power

amplifiers will enhance the spurs approximately 15 dB and also create

intermodulation products. Because of the extreme temperature range

and associated filter drift problems, 60 dB will be used as the design

*M. D. Saferstain, "SAEP Modulator", TRW IOC 7322.4-15, November 19, 1973.
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constraint. The filter will have a maximum of 5 poles to minimize

filter size and number of elements and maximize reliability.

Given these constraints, two alternate modulator configurations are real-

izable as shown in Figures X-2 and X-3.

Indirect FM Modulator

The indirect FM modulator design based on the narrowband phase modulator

concept conceived by Armstrong, integrates the data, linearly phase modulates

the resultant waveform with a modulation index of 0.0775, and multiplies the

modulated carrier 8 times to achieve an output frequency of 400 MHz at a modu-

lation index of 0.7. Linear phase modulation is achieved by summing the

carrier in quadrature with the double sideband suppressed carrier modulated

signal; i.e., the output Y(t) as a function of the input signal X(t) is,

Y(t) = cos (Wct) + X(t)sin(wct)

= cos(Wct + tan-1 X(t)) = cos(wct + X(t))

for IX(t)I<<l. In this case, X(t) = Bf/(t)dt where B is the modulation index

2.461538 1Hz 25.846153 MHZ 399.999993 t1Hz + 32 Hz

100 Mz + dBm 6dEm Tr- -idIm +11dB Odrni -GdBn DPF -9dmFBP -1
- -5dB -3dB -5dB32 Hz P -dB d

OSCILLATOR PULLING CRYSTAL FILTER 5 SECTION CHEBYCIIEV 5 SECTION CHEBYCIIEV
RANIGE +40 PPI B = .01% = 250 Hz 3 dB BW = 1 MHz 3 dB BW = 10 MHz

SIIAPE FACTOR = 6 60 dB B11 = 2.3 1Hz 60 dB BW = 26 MHz

+6 dBnm + 6 dfm 6 dBm

RI\VE ~ BPF BPF B F1

T
2
L DATA 1.4614384 iliz 23.384615 lhlz 374.153840 MHz

TCXO
23.384615

llz +7 dDn

FIGURE X-l
THREE STEP UPCONVERTER MODULATOR
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DATA (t) (t) BPF 400
dt + X8 400 MHZ MHz

90

OSCILLATOR
50 MHz

FIGURE X-2
INDIRECT FM MODULATOR

and 0(t) is the digital data. The one fundamental drawback to this concept is

the practical implementation of the integrator and mixer. For long strings of

marks or spaces, or where the average number of marks and spaces are not equal,

the integrator and mixer must have sufficient dynamic range to operate over the

entire period of data transmission. Furthermore, the phase modulation3apprxi-

mation holds only for the range where IX(t)I<<l. Since tanla -~ 3a

if we modulate one bit at a modulation index of .0775, a string of data where

the marks outnumber the spaces by 10 bits would increase the distortion from

.2% to 20%**, clearly an unacceptable situation. Lower modulation indices may

be possible by decreasing the 50 MHz LO and increasing the multiplication fac-

tor. However, in view of the simplicity of the single conversion direct FM

design discussed below, this design is untenable.

*Te desired signal at the output of an FM modulator is:

Y(t) = cos(wct + B/f(t)dt).
The actual signal out of the narrowband FM modulator is:

Y(t) = cos [wct + tan-1 (f8/(t)dt)]
.3  5  )5

= cos [Cwt + 8/f(t)dt - - (f(t)dt)3 + ( .. "]

where the higher power terms in the expansion are the distortion terms. If for

one bit, /rf(t)dt = .0775 radians, then the distortion is in the order of

(.0775)2/3 = .2%. Where the data is such that f 0(t)dt = 10 f4(t)dt, the dis-

tortion increases to (.775)2/3 = 20%.
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Single Conversion FM Modulator

The single conversion direct FM.modulator shown in Figure 3 takes the 0

dBm output of a FCXO at 20 MHz and upconverts in one step to the output

frequency of 400 MHz. The nearest mixer sideband in the upconversion is 40 MHz

away using a doubly balanced mixer which also suppresses the 380 MHz LO a

minimum of 25 dB. This implies a 3% bandwidth, 5 pole Chebyshev filter may

be used at 400 MHz which would result in the 380 MHz LO being attenuated an

additional 40 dB to a total level of 65 dB and the 40 MHz sideband attenuated

to 68 dB. The total loss in the filter is approximately 5 dB, thus an 11 dB

gain amplifier is needed to bring the output to 0 dBm. This modulation techni-

que is simple and straightforward, requiring a minimum of parts, meets all the

design constraints and, based on the new oscillator data, is the TRW recommended

design.

DATA 88 BPS VCXO O dB -6 dBm BPF 1 400 MHz
DATA 8 BPS 20 MHz X 400 MHz dBBm

iT -. dR I OdBm

OSCILLATOR
3l80 Mliz

FIGURE X-3
SINGLE CONVERSION DIRECT FM MODULATOR
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