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FORT MOMHMOUTH TECHNICAL DISCLOSURE BULLETIN
Volume 1, Number 1l; December 1982

The Technical Disclosure Bulletin is published by Fort Monmouth by
authority of Title 37, Code of Federal Regulations, Sections 100.8d
and 101.7. The Bulletin is intended to disclose developments
resulting from research and development efforts of Laboratories,
Activities, and Contractors of the Department of the Army at

Fort lionmouth and to disseminate scientific and technical data
which also may be of interest to the public sector. The property
rights in the developments described herein have been retained by
the United States Government as represented by the Secretary of

the Army.

This Bulletin was prepared as an account of work sponsored by the
United States Government., MNeither the United States Government nor
any of its employees, nor any person acting on behalf, nor any of
its contractors, subcontractors, or their employees make any
warranty, express or implied, nor assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, nor represents
that its use would not infringe privately owned rights. The ud
publications of the Bulletin do not constitute the grant of any ﬂl
license under any patent. >

The association of individuals with various articles does not
necessarily indicate authorship but is provided to acknowledge ‘ v
those individuals' contributions to the ideas expressed therein, -
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FORT [IOIiOUTH 1TECHKICAL DISCLOSURE BULLETI

The following inventions have been generated by the scientific
and technical personnel of the U.S. Army, Fort [ilonmouth, llew Jersey
and by personnel of companies under research and developnment
contracts vitn Fort ionmouth. The purpose of tiie bulletin is to
disclose inventions for which the f£iling of patent applicaticns is

not planned, and which otherwise would remain unpublicized,
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MODEI1 EMPLOYING SPECTRUM COHNTROL
by F.A. Wissel and D.A. Kiliman, D-1949

In communication systems where bandwidth is at a
premium, as where use of closely packed channels may occur for ]
instance, maximization of energy transfer is of great importance.
A moden has been proposed which will optimally contain

the energy spectrum to available bandwidth by minimizing

e e
Rl

the out-of-band energy. The principle of operation for the

]
PRy

rnoden is a method of replacing the waveforr. edges of the digital ,
signals transferreu with fractions of sinusoidal waveforms. ]
In this way the rising edge of a digital "one" is replaced N
by a positive sine while the falling edge is replaced
by a positive cosine., Similarly, the edges of a digital zero -
are replaced by negative sine and cosine. These waveforms
are normally timed so that the sum I2+ Q* is a constant h
(where I and Q respectively are the "in phase®™ and “quadrature "
phase" rodulated components). This insures a constant

envelope output and the spectral containment is both originally

achieved and maintained in an efficient, simple,and practical

e PSRRI

overall system design. Such would allow maximization

¥
PP ¢

of the in-band to out-of-band energy ratio without creating

ot
POV Oe

intersymbol interference,and still allows synthesis of a

constant envelope signal. The concept of utilizing fractions of

oot
aseid

sinusoids is believed to represent a novel approach.

Previous methods of maximizing energy transfer in

a modem had disadvantages which involved filtering digital

waveshapes to eliminate sharp edges (rise and fall times) to

2oaimt

reduce out-of-band energy created by the high frequency edge

components. Such filtering was either applied to the baseband

o
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pre-modulation circuitry or to the modulatcu carrier signal.
However, this filtering has two basic disadvantages, one of
wiiich is unique to Offset QPSK modulation. The wore typical
infinite inpulse response (IIR) design produces delay distortion
tvercue £requency) which contributes to intersymbol
interierence and subsequently to poorer cata error ratce.
inctier probien results freon the Gesiracility vi preiciving &
conctent totel envelope power (versue time) wue to Suniaticn
of tue two cucdrature relative contributing conponents. I
tals goel is ecnicved, the ifiltered modulated signal can be
crocessed tarou u siwple,efficient,non-lincar cipliiiers
\Viliicue T reintcrowuuctction of undaesired spectral components.
There zrce o limiced aueber oi step responses for the %io
guadreture channels that meet this criterion., These responses
iicy not be practically obteined by filtering technicues,

out can be cebtained by tlie methods proposed in this discussion.
6 Llocs olagras oian aQPER modulator for this noden,

gl 1us timing and vavegshape diagram appear in Figures 1-2,
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TIMING MAINTENANCE FOR LONG RADIO FADES
by I. Havel and
J. Hackendorf, D-2030

In digital communications systems subject to random
(fade) or periodic interruptions, bit count integrity (BCI)
must be assured by timing maintenance, otherwise a loss of bit
count integrity would result in an extended system outage
while multiplexers re-frame and crypto units re-synchronize
following a fade. The conventioncl timing maintenance method
is to use a phase locked loop which is operated open loop
during fades. This method enables recovery from phase errors
of many cycles without losing BCI. A framing bit in the
multiplexed data stream provides a phase reference at a rate
much lower than the bit rate. By monitoring the position of
the frame bit after the fade, the number of bit cycles which
were slipped during the fade can be determined, and the loop
allowed to restore the slipped clock cycles. This principle
can be used with any digital signal containing regularly
spaced synchronization bits or characters or else additional
synchronization bits can be added.

The Figure shows a receiver modified to maintain
timing through long fades without losing bit count integrity.
An incoming signal is detected and written into a RAM buffer
with recovered timing, A WRITE ADDRESS counter is reset to
address zero each time the frame bit occurs in the data bit
stream (e.g. every 64 data bits with an eight bit buffer).
Buffer size (modulus of the address counters) must be
equal to frame length or be evenly divisible thereto, Data

is read out of the RAM buffer with the clock generated by

'.i
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the timing walntenanee phase locktu .Gl  She iloop is locked
vith the buffer ralf <ull. Tne veltacge controlied oscillator
(VCO) control voltage is ac/dcconverted and stored digitelly
in a continuously clockea latcih. then & faae 15 detected,
tlhe latch clock is innlbited anc tne VO frequency is held at
tic last valuce stered beiore the faae, Jiter tihe [adc

h clocik renaintS inadbitce until after irane

o
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Tc
syaec has becn established and taf irame | alses have resct tne
WRITE ADDRESS counter. The loop thel acjucts 15 rreguency t
correct the phase difierence vetveen tae READ and VURITC couant
ang restcre ony cyceles sitonea yuring tece fadc. In this cigr
ol wulfer, + 4 crcies cen oo slipree witeout losirg BCI.
Vit o 1,0 o freccucncy crror curing the rfade, BCI can be
Wmalnvained ror 200 millisccone iuucs. Increasing the buffer
size (up to ¢ wmaxinum of thoe frame lencgta) will increcase
Tl timlng saadntononcc <rioe proporticnclly. Tihis invention

Stahd

Coa Do useu on DG cubic mouwenc to maintein bCI for some

500 millisccoonas ane & seConGs, c.dge. applications arce possivle
in troposcatter radio mowens or in burst commwunications
systens. . vVariation of thic icca can we used to maintain

Olt tiwinhg from bursc-to-purct in &« time civision demouulator.
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THIV I ELECTRCLUL.ZHCCSSCONY DIGPLAY
Panel by Z. ifun, O. Lekseli, F.o Kuo,
J. lurpuy, D-2172
Thin film electroluminescent panel displays are

comrmonly comprised of cisplay elements whichi are adadressed by
means of intersecting horizontal and verticel bus bers, however,
such devices have serious addressing limitaticns. In tne
described invention, an activa rcther then passive cuuressing
schene is employed to improve addressing. FLach clencent in an
array incorporates a light emitting storege capacitor as a
memory, ancg & pair of thin film transistors with which the
capacitor ccn be contreolled, The proceuure for deositing
an electrocluminescent structurc on top cof & tiin fLilr trangistor
(TFT) circuit errey results in o spot brightnessc of approxinately
100 foot-lamperts with an &c excitation voltage of dcpprexinately
75 volts rms, within cepabilities of the TP7s to witnstand the

resulting dc voltages that cevelop wieh tne transistors arc in

e

(a4

off conuition. Cne methou of combining TI'Ts witi ¢ thin f£ilm
electroluminescent (TFLL) cisplay 1s to deposgit tie TIIL
structurc on a glass substrcte that already has tne TFT circuits
on it. Another is to deposit tnce TFEL structure on a

glass substrate that is covered vwith « transparcent eclectrouc.
The TFT circuites are then febricateu on top of tne TFLL
structure. In the fcrmer method, onc rectriction that presence
of the TFT circuits impose upon the fabrication techinique of
TFEL structures is that the circuits should never be exposed

to see temperaturec exceeding approximately 30& C,such as in
post zinc sulfice deposition annealiny, e.g.; higcher tenmperatures

would likely damage the seniconductor. The TFIL decvice should
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operate at a low enough voltage which will not exceed the cap-
abilities of the TFT devices., .i.e TFT device must be capable of
withstanding twice the full peak ac voltage applied to the
display because of charging in the TFEL capacitor when the
transistors are switched off, Also, another important
consideration is that the ac reguired to drive the TFEL must be
electrically isolated from the TFT gates so as not to turn
them on inadvertently. Isolation is also required in order to
minimize total ceapacitive current. It is possible to lower
the gate drive and voltage requirements by shunting the TFT by
a hybrid capacitor, not thin-film, if its value is high relative
to TFEL capacitance. The cell configuration described has
been successfully used in TFT matrix displays using powdered
phosphors,and liquid crystals using sophisticated fabrication
techniques.

Figure #1 shows a TFEL structure cross section
which consists of two 2000 % thick yttrium oxide layers.
Sandwiched between them is & 4000 g thick ZnS:Mn:C layer.,
When the yttrium oxide is deposited the oxygen is shut off
during the deposition of 200 % thick layers immediately adjacent
to both sides of the zinc sulfide. Aluminum electrodes, identical
to those in the TPT circuits, are deposited upon the TFEL
structure; these electrodes are registered to the electrodes
pad in the TFT circuits. Next, a photoresist layer is laminated
over the active area (ZnS covered area of the panel) and via
holes etched in it, is registered to the electrode pads.,
Finally, a 5000 % thick aluminum layer is deposited over the

whole photoresist to make electrical contact to the aluminum pads

on the top of the TFEL structure through the holes.
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Saown thererore is means of fabricating a tiain
cuarcesable display panel on a glass substrate that incorporates
¢ tiin film transistor circuit to excite & two dimensioncl
arrcy of clectroluminescent cote, the brightness of each dot
Leing inuividually controlled Dy external signals applicc
to tne contrcl clectroues, Isolation between the TFT circuit
Lource ior tac TPLL is obtained, wuerever the panel 15 to rcnain
inactive, oy iateriosing a thick layer or «in insulater octucen
ti.c lact yttrium oxicue layer ci electroluwinescent structurc,
Lk L0 ngLv wilk c¢lectrode tnat is connecteu te the TFPIL cxcitatio
sLourle.  Woig, 1 uvifect, puts small capacitance in scriec viti. tTic
TFDDL oo tuuse places, taereby reducing the voltace across the TFEL
Liructer.. The very cteep brightness voltage charccteristic of the
TFIL resulss in pericanently inactive regions being those at wnich
tue taic. l.lulator was been removed, allowing the heavy oock
CLECTYCue LU Laile contect with the top yttrium oxnice layer
O. tuaie WPFLL ouructure., %ne noles in the tanicih insulator are placeu
$0 au to e alignea with conuucting pads that are a part of the
underlying thin film transistor circuit, Ligut is genercted
in the TFLL structure oniy 1n the vicinity of the noles in tho

aeovyyoinsulator.
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PULRIPACYOR DRIVEL INJECTION LASER
by Charles li. DeSantis and Joseph D. Evankow, D-2281

L techniquc is disclosed which allows extremely fast
nodulation of lignt for fiber optic communications, comnunication
systems and target acquisition (CS-Ta), and in general,
for redio frecuency (RF) energy converted to light eneryy. In
C5=7a field units, such new biasing mecnanisms could
acconplish improved resolution of a tarcet imuge., As shown in

Figure 1, an injection lascr A may be placed between two plates

in an evacuated areda, and a space charge cloud caused by a nultipactor

Ly be rnade to move between the plates. Vindow E allowus

mouLlauvcu liout to escape. An electron space cuarye cloud,

WalCu Ny ve rormed by thermionic or nuclear emission, moves
vertically in either airection between the plates and

vaien moving past the injection laser, a forward bias concition
wiitl cxist ane lasing vill result., By adding sewmiconcuctor
iwatcriel of a nijgh secondary emission ratio, the multipactor

Cain wi 1niciated ab lower power input levels. Tne semiconductor
laycrs nay be formed by epitaxial methods. Cavity size is made
proporticnally swmaller with frequency; epitaxial methods are among
tnc best choiccs for iLabricetion. The ratio of seconuary enission
vhich is present nay be controlled by a dc bias applied at a

lower layer A', thus allowing varied power input anc maintenance
of constunt electron emission by a controlling of the rate of
enission turouch biasing. The semiconductor might also be

located outside the vacuum chamber, as in Figure 2, thus
elininating the problen, at higher frequencies, of placing lasers
in the vacuun. It is well to forward oias the laser for

increased sensitivity if voltace swuiny : uvceu by the multipactor

proves insufficient,

12
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TRANSPARENRT ELECTRODE FOR LONG~LIFE ELECTROLUMINESCENT
PHOSPHOR LALPS
by J.X. Przybysz, D-2267

The invention is a vacuum-evaporated transparent
electrode for electroluminescent phosphor lamps. The device
is particularly well-suited to application with flat panel
electroluminescent displays of the thin film transistor(TF7)-
addressed design., The electrode is composed of layers
of CdF2 and Au, This new composition is chemically conpatible
with the CdS-ZnS powder phosphor and results in longer
life for the phosphor lamp than previous electrodes.

The beneficial effect of the new composition results
irom increased chemical compatibility between the electrode
and the powder phosphor. The ZnS/Cds powder phosphor is
xnown to be extremely sensitive to its chemical environment.,
i'oisture is very detrimental to long life, and lead oxides
can be suspected as well. With standard heats of formation
fer Pb0=-5z, CdS=-34, and ZnS=-48 kcal/mole, these basic
conponents of the system are energetically unstable against
formation of PbS0,=-219, PbS0,: 3PbO = -403, ZnS0, = -234, and
Cdso4=-221 kcal/mole. The new dielectric, Csz, with heat of
formation =165 kcal/mole is inherently more stable and also

less chemically reactive with CdS and znS,

TT——

In these applications using electroluminescent phosphorc,

the lamp is constructed by embedding powder phosphor particles
in a plastic binder. The thin layer of phosphor/binder

("1 mil) is sandwiched between two conducting electrodes. The

phosphor is excited by the application of an alternating voltage

to the electrodes. Because powder phosphors are used in flat

14
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panel TFT-addressed displays, the lamps are constructed by
putting an opaque metal electrode on a glass substrate and
applying the phosphor/binder mix to this electrode, A transparent
top electrode is then evaporated on top of the plastic binder.

The top electrode consists of SOA of an insulating dielectric

Cd% s followed by 754 of a thin transparent, conducting gold film.
The dielectric film is necessary to obtain good adhesion of rietcl

film to the thermoplastic binder.

15
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L LTHOD FOR LaAPID START OF HYDROGE!! DESORPTION FROM Mg-ALLOY
GRAPEITE HYDROGE!! STORAGE !ODULES
by Frederick Rothwarf, D-1998

A nethod is provided for the rapiad desorption of
wyurogen from iig=alloy graphite storage modules., The method
iS5 userful in combustion engines, fuel cells, and other devices
J45ing aydrogen fuel. According to the method, heat is rapidly
iatrouuccu into the modules so as to effect the rapid and
continuous desorption of hydrogen for use as a fuel or in other
epplications reqyuiring a continuous flow of hydrogen.

llore specifically, the invention enconpasses first
the fcbrication of lig=alloy graphite composites in the form of
long rous or circular or rectangular cross-section., The rods
ere then assenbled parallel to one another in an array such that
each rod is electrically insulated from its neighbors by thin
sheets of some diclectric material, such as teflon or alumina,
Suci: an array constitutes one hydrogen storage module. The
tuel tank of an automobile for example, using hydrogen as a fuel
consists of several such modules enclosed in a suitable pressure
tight container. The ends of the rods in a given array are
clectrically connected in a series-parallel arrangement so that
wien a switch connecting the array to a battery is closed, a
suitable electric current flows through the rod elements
causing a rapid I%R heating to a temperature sufficient to desorb
hydrogen from the rods at a useful pressure. Provision is made
to switch a nev module into operation when a given module is
depleted of its hydrogen,

The pressure tight module container is fitted with

suitable gas flow regulating valves, piping for leading the

17
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.wyerogen cas to the automobile engine or device active combustion
chanber, and finally with nheat exchanges for using tie exhaust
cit irom the engine or device to assist in supplying the heat
"1 uesorption to the hydrogen nodule,

The foregoiny cescription illustrates how one can
1 te use of the unique structural integrity of lLig/graplite
compocites on nydriding to design modules that can be rapialy
uesorbed by electrical heating to provide quick starting,
nvdrogen-fueled devices, Probable uses include tine convenicnt

scart-up of automobiles, fuel cells, home heating systens anc

Lo.or devices wvhich will enploy aydroecen o5 & Lued,

Tue auvantage of the invention stems £roa v LacCt tadl

. s=zlloy grephite composites maintain tneir structural intearity

-

Liter many nydriding/dehydriding cycles. Decause a soliu nas

[

tvo orders of nagnitude better heat diffusivity taan docs o
nowder, it is possible to more efficiently introducce icet 1nto
cuch wg/grephite composite storage mouules than would be tne cege
sor the powdereu hyuride materials, FeTi, Laiilg¢ anu aillg, wilcw
constitute the hydroyen storage beds being tried for autonotive

Saw aeat pump application.
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HEAT EXCHANGE
WITH ENGINE
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FIGURE 1. HYDROGEN STORAGE MODULE
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EiNICLLED CADIIIUM TELLURIDE CRYSTALS FOR RADIATION DETECTION
oy Louis L. Branovich, Willis Ii. Smith, Stanley DuBuske,
Adolph Hagar and Gerard L. Freeman, D=2045

A cowbination of cadmium telluride crystals depleted
il cadniun isotope=-113,and cadnium telluriae crystals enriched
in cwuniun isotope-113, is used to accurately aetect thermal
ncutrons, ganma, and beta radiation in a tnermal neutron
cavironuent. The term depleted refers to & cadmiuwm telluride
cryctal taat has no, or very little, cadmium isotope=113 in it.
ae tern enriched refers to a cadmium telluride crystal tuat
awo wi ctoi percent of cadmium isotope-113 greater than that

w.3Ca occurs in nature (12,27 atom percent to 100.00 atoms

In tne aforedescribed combination, tne uepleteu cadmium
«cliuriue crystals are found to be excellent gamma detectors
1 L.cricael neutron environments., The enriched cadmium telluride
cryctads prove to be exceilent tuermal neutron detectors, and
L ULSCsS yreater sensitivity to neutron radiation wvhen compared
to tiie natural cadmiun telluride crystal detector. The following

rcaction nay be used as an illustration:
A 13 ! v e

pres

yp = + Tt > L T
It may be seen that neutron bombardment of cadmium 113 yields
K-rays, in addition to cadmium 114, which rays would register
uuring gaimia ray readings and result in erroneously iigh
weasurments, Ilowever, other non-113 cadmium isotopes do not

causce this problen., Removal of cadmium 113 therefore, would

yiclua wore accurate readings of neutrons. The invention, therefore,

couprises use of cadmium telluride crystals depleted of cadmium

113 {or certain purposes, and enriched in cadmnium 113 for other
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uses. Enriched cadmium 113 conpositions for example, would last
longer and be more efficient in thermal neutron environments,
Depleted cadmium 113 compositions would give accurate resultg

in the detection of gamma radiation in the presence of thermal

neutrons.

21

. A L N 0 A ™~ P o P .

b A

'




T Y
-
B '

C

— . aas L Adal Ja i
.‘

;
& .

D et
'

ACKHNOVLEDGELNLNY

Autliors wish to acknowledge encouragenent and suggestions
provided by iiessrs. P. Taucher &nd J. McRae of U.S. Army TARCOli,

andg by lir. T. Lukasik, for the format of this Bulletin,

22

. ba. .:._.J

j VPN

itk ded g L R

it el

21




N L Emas Sat aagn Jangh MEIre LN Sarne R A S T ""';,,

s

SR = i VT SLrer e |

DISTRISKUTION LIST OF DULLETIN

1. Defense Technical Information Center
ATTN: DTIC-TCA

Cameron Station (Bldg 5)

Alexandria, Virginia 22314

2. U.S., Patent and Trademark Office
A'TTN: Scientific Library
Washington, DC 20232

-

23 HISA-FM-2605-82







