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COMMUNICATION TECHNICS

Wireless traffic monitoring system
for Sofia downtown area — a network design proposal

Emil E. Vladkov

The proposed network implementation has the mission to collect statistical information about the
traffic entering and leaving the Green Zone border of the Sofia downtown area. This measurement
task is subdivided in two functions: sensing and data accumulation, fulfilled by the respective network
topologies. The local ZigBee clusters of AMR sensors collect the actual information in the form of
local counters for vehicles crossing the zone border through the streets the sensors are positioned on;
the local information is transferred through a ZigBee/WiFi gateway to a Wireless Token Ring
implementation of the 802.11g standard. Token and data packet with global counters circulate around
the metropolitan area network ring in deterministic fashion accumulating the local counter values, so
the Mean Token Rotation Time can be estimated. There are special mechanisms provided in the WTRP
implementation to reinsert token and packet in the case of a packet loss and the global counter values
are restored from local copies in every node of the ring. A theoretical model is proposed to evaluate
the number of token rotations necessary to reach a stable state of the ring with trustworthy
information in the global counters in case of packet loss due to realistic BER values of the wireless
medium. The calculations confirm the applicability of the ring topology of the wireless network as the
transmission and data collecting medium. One significant advantage of the proposed design is the
availability of the global statistical traffic information at every node.

Besacuuna mpesica 3a naoniodenue na mpaghuxa 6 yenmpannama vacm na Cogus — npoexm
3a mpexcosa peanusayus (Emun Bnaokoes). [Ipeonodicenama mpescosa monoio2us uma 3a 3a0a4a
CLOUPAHemo HA CMAMUCIUYECKA UHGDOPMAYUsL 3a MPApUKA, GIU3AW U HARYCKAW 2PaAHUyama Ha 3e-
nenama 3ona na Coghus. zmepsanemo ce pazoens na 0ée QyHKyuu. omuumane Ha mpagurxa u Ham-
pynsane na dannume. Jlokarnume ZigBee xkavcmepu, cocmosuyu ce om AMR censopu, cvbupam co-
wuHcKama ungopmayust n00 Gopmama Ha JOKATHY OPOSYU, OMUUMAWY NPEBO3HUMe CPpedcmed, npe-
KOCS8AWU 2PAHUYAMA HA 30HAMA Npe3 YAuyume, Kb0emo ca pa3nojlodCceHl CeH30pume; masu 10KAIHA
unopmayus ce npenpedasa nocpeocmeom ZigBee/WiFi wuirosz kom 6ezocuuno Token Ring npunooice-
nue na 802.119 cmanoapma. I[laxem Token u naxem dannu, cvowpocawy 2nobanrnume 6posUU, YUPKY-
AUpam no NPbLCMEHOBUOHAMA 2PAOCKA Mpelca No NPeod8apUmenHo U3eeCmer HaA4uH, aKyMyaupauku
cmolHocmume Ha TOKAIHUme 6posyu, Kamo no maxKve HAYUuH 0aeam 6b3MOJICHOCH 3d MOYHOMO ON-
pedensine Ha napamemvpa MTRT. Cvwecmaysam cneyuannu mexaHuzmu, OCUYpeHU Om NPUTLONCEHU-
emo na WTRP, 3a nosmopno emvksane na token naxema u naxema c dannu 6 cryuail na 3azyba na na-
Kemu, Kamo CmouHocmume Ha 2100anHume 6PosUU ce 6b3CMAHOBI6ANM OM JOKATHUME CU KONUsL 8b68
8cexu 8b3enl Ha npvcmena. IIpednosicen e meopemuuer MoOen 3a onpedensine Ha OPos HA OOUKOAKUME
Ha token nakema, neobxooumu 3a docmueane Ha CIMAOUIHO CbCMOsIHUE HA NPbLCMEHA, XapaKmepusu-
pawjo ce ¢ docmogepHa uHpopmayus 8 erobarHume Oposyu, 8 cryyal Ha 3azyba Ha nakemu Ha 6aza
peanucmuunu cmovinocmu Ha BER 3a 6ezoicuunama cpeoa. 3nauumenno npedumcmeo na npeonosice-
Hama peanuszayus e O0OCMbNHOCMMA HA 2100AIHAMA CMAMUCMUYecKka UHGopmayus 3a mpaguxa 6v6
6CEKU 6b3€]l HA NPBCIMEHA.

l. Introduction intervals during a day, month or year and so to deduce
The aim of a traffic monitoring system for statistical conclusions about effectiveness of traffic
downtown areas is to collect information about the policy, parking schemes and restrictions. As
incoming and outgoing traffic at different time mentioned by Sofia municipality officials several
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Performance evaluation of adaptive systems for prediction
In cognitive radio networks

Vasil A. Shterev, Aleksander K. Tsenov, Georgi L. lliev

Wireless communications are essential part of our live. There are many standards and
organizations behind these standards. Hence, the radio spectrum is crowded with various technologies
for access and data transmission (reception). One of the last standards which attempt to consolidate
these diverse standards is IEEE 802.22, also called cognitive radio. Generally there are two types of
users: primary users, who pay for utilization of the wireless channel and secondary users that use
channel only when it is available. This manner of operation requires a system that observes the air,
recognizes it and possibly predicts when channel is available. Here available means that there is not
primary user activity. This paper is focused on performance evaluation of adaptive systems, which can
relatively accurately predict primary user activity. Computational mechanism is based on neural
networks due to their ability to predict and work in uncertain environment. It is well known that
wireless channel generally can be characterized with uncertainties.

Ouenka Ha NPOU3BOOUMETHOCMMA HA AO0ARMUEHA CUCHeEMA 3d HpedcKa3eane @
nosnasamennu paouompexcu (Bacun Ilepes, Anexcanovp Ilenos, I'eopeu Hnues). Besocuunume
KOMYHUKAYUU ca Cviyecmeena wacm om nauiust scugom. Colecmeysam MHOICeCmE0 CIMAHOapmu u
opeanuzayuu 300 msax. Taka paouo-veCMoOmMHUsM CHEKMbp ce 565164 NPEemMbNnKaH ¢ pa3IuyHU
mexnono2uu 3a docmvn u npeoasaue (npuemane) na ungopmayus. Eoun om nocieonume cmanoapmu
onumeawy ce 0a obedunu meszu pazHopoonu mexwonoeuu e |EEE 802.22, napuuan owe nosnasamenno
paouo. Haii-obwo cwvwecmsysam 06a 6uda nompedumenu. OCHOBHU, KOUMO nHIaAWAmM 3a
U3NON36AHENO HA OE3JCUYHUA KAHAL U GMOPOCMENeHHU Nompeoumenu, noa3eauwi Kamaia camo,
Ko2amo motil e c8oboden. Hayunvm Ha paboma u3uckea cucmema, KOSmo cieou egpupa, pasno3Hasd
20 U NO Bb3MOJICHOCH NpPeOCKd38d, Koea Kauaia e Haauuen. Tyk Hanuyen o3uavasa aunca Ha
AKMUGHOCH OM CMPAHA HA OCHOGHUMe nompedbumenu. Hacmoswama cmamus e HACOYEH KbM OYeHKA
HA NPOU3BOOUMETHOCTNIING HA AOANMUBHA CUCTNEMA, KOSAMO MOJCe OMHOCUMENHO MOYHO 04
npeocKa38a akmueHOCMMAa Ha OCHOGHUMe nompedumenu. M3uuciumennuam mexanuzvm ce bazupa Ha
HEBPOHHU MpedicU nopadu 82paoeHama um cnocooHocm 0a npeockazeam u pabomsm & cpedda ¢
eonaimMa cmenen Ha Heompedenenocm. J[lobpe usgecmHo e, ue 0Oe3dcuyHume KAHAAU ce
xapaxmepuzupam ¢ XaomudHOCH.

Introduction

Today one of the most important challenges in
wireless communications is the proper management of
the radio spectrum, which is a limited natural re-
source. Currently, static assignment is yet widespread
practice. This state of the art along with criticized
governments’ regulation, leads to underutilization
situations, as discussed in [1, 2]. Hence there is a great
need for efficient spectrum management, which
should be capable of exploiting the available fre-
guency band that is often used or totally unutilized.

One possible way to improve spectrum efficiency
is to equip the present infrastructure with cognitive
radio capabilities. Generally cognitive systems define
their behavior based on external stimulus, but also

10

they give an account of its own principles, experience,
goals, knowledge and capabilities. In more general
sense, the term radio configuration refers to a chosen
carrier frequency and a specific radio access technol-
ogy (RAT) as well as other operating parameters like
modulation type, transmit power, etc. This definition
allows a spectrum bands to be used for operating in
different RATS, in accordance with concept for flexi-
ble management [3].

Typical operation of cognitive radio is presented in
[4], as a simplification to the cognition cycle, which is
initially described in [5] and [6]. This cycle consists
from three tightly connected phases. The first one is
radio scene analysis, during which different
configurations are probed, and the respective
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ELECTRONICS

Strictly periodic maintenance strategy for electronic systems

Anton Sl. Georgiev, Toncho H. Papanchev

Many scientific studies have noted that almost a third of the failures occurring in operational life
of electronic systems (ES) are caused by mistakes during operation, in particular - from inadequate
maintenance. Such a disturbing conclusion necessitates a serious analysis of the causes of the
deterioration of the operational reliability of electronic devices, and, on that basis, investigation and
formulation of suitable means for improving their reliability performance. This paper focuses on the
composition, size and sequence of recovery procedures performed during the operation in various
types of ES. The impact of these procedures on service reliability is studied. Several strategies for
implementation of maintenance are formulated, and the emphasis in the analysis is put on the Strictly
periodic maintenance strategy. The features of the maintenance of electronic equipments are analyzed
by application of a principally new concept for assessing the maintenance rationality.

Cmpozo nepuoduuna cmpamezus 34 MEXHUUECKO 00CAYIHCEAHEe HA eIEKMPOHHU CUucmemu
(Anmon I'eopzues, Tonuo Iananues) Ycmanoseno e, we noumu eona mpema om omrazume, POsAGs-
sawu ce no epeme na excnioamayus Ha enekmpounume cucmemu (EC) ca npuuunenu om epewiku npu
EeKCHI0amayusima, U 6 YaCmHoOCm - 0m Henooxoosuo mexuuiecko oocuyscsarne (TO). I[Tooodna obes-
NOKOUMENHA KOHCTNAMAYUsL HAa2a HeoObX00UMOCImma Om Cepuo3er aHAIU3 Ha NPUYUHUme 3a 81ould-
BaHEMO HA eKCNAOAMAYUOHHAMA HAOEHCOHOCI HA eNleKMPOHHUmMe U30enus U mvpcene u npeoiazane
Ha cnocoobu 3a no0obpssane Ha HAOEHCOHOCMHUMeE UM noKaszamenu. Hacmoawama cmamus nocmass
AKYEeHm 8bPXY CbCMABA, 00eMa U HAYUHA HA Pedysane HA 6b3CMAHOGUMEeTHUNE NPOYedyPU, NPOBE’C-
O0aHu no 8peme Ha excnioamayuama Ha paziuynume munose EC u erusnuemo um opxy excnioama-
YUoHHama HaoexcoHocm. Popmynupan ca HAKOIKO cCmpame2uu 3a NPOBeNCOane Ha MexHu4ecko oo-
CYIIC8aHe, Kamo akyenmvm e nocmaeer 6vpxy Cmpoeo nepuoouunama cmpamezust. Anarusupanu ca
ocobenocmume Ha TO, upe3 npunazane Ha NPUHYUNHO HOBA KOHYENYUsl 3a OYeHKa HA He208ama payu-

OHAJIHOCM.

l. Introduction

The process of degradation (deterioration of para-
meters) of electronic products is an objective process,
which is determined by many external and internal
factors such as aging of the material, high temperature,
change in atmospheric pressure, peak currents, voltages
and power, sharp changes in temperature, hidden ma-
nufacturing defects and more. They all lead to gradual
or sudden passing of ES from operating state to a state
of failure. To restore the total or partial performance
of the ES, the maintenance staff or the repair team has
to implement numerous recovery activities. The further
operational reliability of the ES is highly dependent
on the composition, relevance and consistency of these
activities.

The process of degradation causes changes in the
condition of the systems, which themselves determine
the objective necessity of technical maintenance. So
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speaking, the maintenance can be formulated as a set
of purposeful activities designed to counter the effects
of degradation processes. Moreover, the degree of
activities for restoring the ES in working condition
should be proportional to the degree of degradation.

In [1], [2] and [3] Murthy et al. considered the prob-
lems related to ensuring the desired level of reliability
and associated costs for designing, manufacture and
sales service. The methods for ensuring a high opera-
tional reliability by means of maintenance, and the cost
of maintenance, are discussed in details in [4] and [5].
In addition, it is necessary to be done a comparative
analysis of different maintenance strategies, which to
explore the relationships between time characteristics
and financial aspects of the operation of ES, such as
losses and lost profits, profits and more. This article
discusses such approach, and Strictly periodic main-
tenance strategy is discussed in details.

“E+E”, 3-4/2013



Characteristics and design of power supply
for image intensifier tube

Yavor |I. Dzhenkov, Slavka Tzanova

The most popular night vision devises available today can be divided as based on thermal vision
and as such that are based on image intensifiers. They differ in their principal-of operation. The image
of thermo vision devices is created capturing the wave specter emitted by objects which is result of
their internal temperature. The function of image intensifier is disparate. In that case the image is
generated by amplifying the brightness of very faint optical images. Nowadays the use of night vision
devices with image intensifiers, become more often. As technology evolves, they become applicable
into more areas, their prices become more affordable and the interest toward them increases. The
Direction of development today is optimization of operation, with objective to increase functionalities
and respective capabilities of such a device. The article aims to present the power supply of a night
vision device based on a image intensifier.

Ocobenocmu na 3axpaneawqus 010K na enekmponno onmuuen npeoopazysamen (EOIT) (Aeop
H. /Tncenxos, Cnaska Ilanosa.) Hati-macosume ypeou 3a HOWHO SUNCOAHE PASAPOCMPANEHU OHeC,
Moeam Oa ce pasdensam HA OA3UPAHU HA MEPMOBUSUAMA U MAKUBA OA3UPAHU HA eNeKMPOHHO
onmuunu npeobpasyeamenu. Te ce paziuyasam no npunyuna cu Ha Oeticmsue. TepmogusUOHHUME
ypeou usepadcoam oopasa cu yidaealKku cnekmvpa Ha 8bIHAMA, KOSMO U3NbYEA BCAKO M0, CNOped
svmpewHama cu memnepamypa. [lpunyunvm Ha delicmsue Ha OnMuYHUs npeodpazysamel e KOPeHHO
Pasziuden, npu He2o U300pAdX*CEHUEmo ce u3epaxcod, Kamo ce YCuiga MHOZOKPAMHO Oompd3eHama om
menama ceemaund. B OHewlno epeme 6ce nogeue HAIU3aA ynompebama HA eleKMPOHHO ONMUYHU
npeobpaszysameny uHmezpupanu 6 ypeou sa HabOmooeuue. C pazeumuemo HaA mexHoio2uume, me
HaBIU3am 8v8 6ce nogeye chepu Ha NPUNONHCEHUe, YeHUme UM CIagam 8ce no-00CMbNHU U UHMepecd
KM max ce 3acunea. Hacokama ma paspabomkume 6 OHewHO 8peme e ONMUMUBUPAHE HAYUHA HA
paboma, ¢ yen yseauyasane Ha QYHKYUOHATHOCIING U CHOMBEMHO 8b3MOICHOCIUME HA eOUH MAKb8
npubop. B cmamusma no-oony e npeocmaeeHa KOHKpemHA ONOK cXxemd 34 3AXpAHBAHE HA
eleKmpOHHO-onmu4er npeobpaszyeame.

Introduction

The capability to observe in a night- time, low light
conditions is such a challenge. This is the reason for
the dynamic development of these technologies. The
interest in these phenomenon dates back to the early
1928 and become successful for first time in 1934.

Today there are several countries that developed
the described technology. Nowadays there are known
five generations image intensifiers [2]:

e  Generation 0 — early infrared electro-optical

image converters;

e  Generation 1 - significant amplification

e  Generation 2 — the micro-channel plate

e  Generation 3 — high sensitive and improved

frequency response

e  Generation 4

24

The field of application of devices like that one is
very wide. The image intensifiers are used for
exploring physical processes that passes in short
times, in aerospace, military and hunting devices and
others. The difficulties in design of image intensifier
power supply are provided by the high voltages that
are required. To operate the EOP needs voltages in
range of negative 800 volts to positive 5500 volts. To
achieve a small size and compactness of the unit, the
power supply needs to operate whit self-voltage
source such as batteries.

General requirements of power supplyThe main
units of each EOP are the image intensifier tube and
the power supply (fig. 1)

“E+E”, 3-4/2013



Analysis and study of single transistor
resonant converters for induction heating

George Kraev, Nikolay Hinov

In present work are studied and analysed single transistor resonant converters with application
in electric technologies. The examinations are made under the following conditions: the transistors
operate with zero-voltage switching (ZVS) and start directly in steady mode. One of their main ad-
vantages is the option in operating with short circuit in load. The features of such converters made
them suitable for other applications as: realisation of high-effective lighting, chargers for capacitors
with high value of capacitance and supercapacitors. Analysis of electromagnetic processes has been
done and results from simulation and experiments have been presented.

Keywords: induction heating, resonant converters, single transistor inverters, improved features,
soft commutation.

Ananu3z u uzcnedsane Ha eOHOMPAH3UCMOPHU PE3OHAHCHU RPeodpazysamenu 3a UHOYKYUOH-
no nazpaeane (I'eopeu Kpaee, Huxonaii Xunos). B pabomama ca anHanuzupanu u u3cieo08anu eo-
HOMPAH3UCOPHU PE30HAHCHU Hpeobpasyeamenu ¢ eleKmpoOmexHOI0SUYHO npuioxcenue. Paszenerc-
O0QHUAMA €A HANPAGEHU, NPU YCLo8Ue, Ye me pabomsam npu Hy1eeu KOMYMayuy no HanpejceHue u ye
npu cmapmupare 3anoygam paboma oupekmuo 8 ycmarogen pexcum. CoujeCmeeHo maxHo npeoumc-
MB0 € U Bb3MONCHOCIMA 304 HOPMATHO (PYHKYUOHUPAHe NpU KbCO CbeOuHeHue @ mogapa. Kauecmea-
Ma Ha pazenexcoanume cxemu 2u Npasu nOOXo0swu 1 3a Opyeu NPULOJCeHUsl KAmo: pealusayus Ha
BUCOKOEDEKMUBHO OCBemIeHUE, USTNOYHUYU 30 3aPedCcOaHe HA KOHOEH3amMOopU ¢ 20J5Ma CIOUHOCT HA
Kanayumema u cynepkouoeusamopu. Hanpasen e ananuz Ha erekmpomazHumHume npoyecu 8 nocie-
0ogamenHama cxema U ca Npeocmasen pe3yamamu om CUMYIAYUOHHU U eKCHePUMEHMANHU U3Cae0-
8aHUs.

Kntouoeu oymu: uHOyKYyuOHHO HacpseaHe, Pe3OHAHCHU npeobpaszyeamenu, eOHOMPAH3UCTIOPHU

UHBEpmMopuU, N0O0OPEHU XaPaAKMePUCMUKU, MEKU KOMYMayuu.

Outline

Induction heating is a technology which has broad
appliance in industrial production and mechanical
engineering technology [1, 2, 7, 8, 10]. This process is
distinguished by greater efficiency, productivity and
performance compared to resistance heating. Combin-
ing the a.m. advantages with lower prices and in-
creased quality of semiconductor devices, highlight
the trend of application of induction heating in house-
hold - for cooking, heating and hot water production.

Peculiarity of induction heating installation is its
equivalent load circuit, which consist of RL resistance
with low power factor (cos 7). Thus, to compensate
the inductance usually capacitors are used [1, 2, 8, 9].
Another peculiarity is that the changes of load’s pa-
rameters during operation are significant [1, 9, 13].

The choice of specific power circuits for realisa-
tion of induction heating converters is considered also
[1, 2, 11, 12]: energetic performance, price, possibility

28

of operation in wide range of the load, broad scale of
power control, size, volume and weight, etc. [1, 2, 11,
12]

The major setbacks in the use thereof are as fol-
lows: [1, 2, 4, 8, 9]: great voltage changes over cir-
cuit’s elements and over load during the technologic
process; potential problems at start, especially when
the loads are unknown and at certain stages of the
process; deterioration of the energy performance of
the converter when it is necessary to adjust the con-
trolled rectifier; significant installed power of the ap-
pliances due to the high reactive power compensation
capacitors of parallel load and poor efficiency of in-
ductor-heated body due to the loss of the major cur-
rents in reactive elements; the need of optimisation of
the controlling system with the possibility of real-time
monitoring and control of the two or more parameter.
Moreover, in the majority of practical cases, the
equipment is used by untrained and under-qualified
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Delay lines with optoelectronic elements

lvan Kolev

In electronics it is required to introduce delay lines with an adjustable time delay when the
digital signal is held. There is a well known way of introducing a delay by using the signal delay upon
passing through the logic elements. However, these delays are within a range of a few ns to tens of ns
[1, 9]. The following author’s developments are proposed for delays within the s range.

One of the disadvantages of contemporary optocouplers is their low response time. For example,
within phototransistor optocouplers the switch-on time is a few us, within Darlington phototransistor
optocoupplers — up to hundreds of us, and within photodiode optocouplers — several hundred ns. This
drawback is used in the author’s patented circuits for building nonreactive monostable and bistable
multivibrators [2, 3, 4, 5, 6], neuristors [7] and optocoupler delay lines. Several delay lines with
optocouplers and TTL ICs are proposed. Their time delays are defined as well. There are no
capacitors in those delay lines.

3akvcuumennu aunuu ¢ onmoenekmpounu enemenmu (Hean Cm. Kones). B enexmponuxama
ce Hanaza 0a ce 8b8e0AM 3aKbCHUMENIHU JTUHUU C Pe2YIUPYeMO 8PeMe3aKbCHEHUE NPU 3d0bPHCAHe Hd
yupposus cuenan. Mzgecmen e Hauun 3a 6b8eHCOAHE HA 3AKbCHEHUE Upe3 UNON36AHE 3AKbCHEHUEMO
HA CUSHANA NpU NpeMuHasane npes josudecku eiremenmu. Ho mesu 3axvchenus ca om nopsovka Ha
Haxoaxo NS 0o decemxu NS [1, 9]. 3a saxvcuenus 6 US duanason npediazame cieddawume a8MOPCKU
paspabomxu.

Eoun nedocmamwvk Ha cv8pemeHHUmME ONMPOHU € MAXHOMO HUCKO Obp3odeticmsue. Hanpumep
npu GomompaH3uCmopHume ONMPOHU BPEMENO HA 8KIIOUBAHE € HAKOIKO US, NPU 0apiuHeMOHO8uUme
omompanzucmopHu OnmMporu— 00 cmomuyu MUS, a npu GomoouoOHume ONMPOHU— HAKOIKO
cmomuyu NS. To3u Hedocmamvk Ha ONMpPOHUME ce U3N03684 NPU NAMEHMOBAHUMe CXeMU HaA A8mopda
3a peanusupane Ha OespeakmusHu agmoxosebamentu u yaxawu myrmusubpamopu [2, 3, 4, 5, 6],
netipucmopu [7] u onmoenexmponnu saxvcrumennu aunuu. Ilpeonoscenu ca HAKOIKO 3AKbCHUMETHU
aunuu ¢ onmponu u TTJI UC, xamo ca onpedenenu epemeHama HA 3aKbCHeHUemo um. B mesu
3aKbCHUMENHU TUHUU JTUNCEAM KOHOEH3AMOPU.

Within the delay line in fig.1 the optocoupler LED
is governed by an output of a logic circuit - an inverter
DD;.

+UCC13 Ic,:,n, ICfo' i:-i-Uc.:g
+57% R‘i +5TF
EX| Ex

DDy @z_, %u:un. DD ; = r

Ex-_ 1 b I:_Il' 1D_ﬁ.| I b H;}C. I'ﬁ}{.l |_ .
||:) ]

o 1w 2 gL | @]

1/6K155THI B 16 K1S5TI2

Fig. 1. A delay line with a phototransistor optocoupler in a
common collector circuit

The phototransistor of the optocoupler O; is
connected as a switch—- an emitter follower. To
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stabilize the delay line, a Schmitt trigger with a
hysteresis and an input signal inversion (intergrated
circuit DDy) is used. The action of the delay line is
illustrated by a time chart. The voltage across the
phototransistor, needed to switch on the Schmitt
trigger (IC DD, ), has to be changed from +Ucc; to
UCEon:

(1) Uceon

The current  through the optocoupler
phototransistor has to be changed from zero to the
value of lgon:

:Uccz -uU

on

(2) ICon =R_0n_|on

The  collector-emitter  resistance  of  the
phototransistor is actually changed from infinity to the
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Novel resistance deviation to voltage converter

Hristo 1. Gigov, Stanimir K. Stankov

This work presents a novel resistance deviation to voltage converter which covers most of the
requirements that are taking place in practice — linear conversion of the informative parameter,
elimination of the initial resistance of the sensor, low output resistance, full compensation for the lead
wires resistance when using three-wire connection, single ended output, single supply voltage, high
sensitivity and accuracy and last but not least, simplicity of the design. On the base of a comparative
analysis of the existing schematic solutions a new circuit is proposed which covers all of the
mentioned requirements. For the circuit, the transfer function is worked out, the main properties are
investigated and recommendations for applications are commented. Simulation and experimental
results are provided. These results confirm the theoretical analysis. In conclusion, the converter can
be used as a base to develop a converter in a microelectronic chip.

Ilpeoopasyeamen na uzmenenue Ha covnpomuenenue 6 nanpedxcenue (Xpucmo Iuzos,
Cmanumup Cmankos). B pabomama e npeonosicen opucuranen npeoopazysamen Ha uUsMeHeHuemo
Ha CbNpomusieHue 8 HanpexceHue, omeosapauy Ha peouyd U3UCK8AHUs 34 NPULOHCEHUEMO HA MAKbE
mun npeobpazysamenu 8 NPAKMUKAMA: NbJIHA KOMNEHCAYUsl HA CbNPOMUBLEHUEMO HA C8bp38alyume
NPOGOOHUYY NPU MPUNPOBOOHO CEbP3BAHE, HEeCUMEMPUUEH U3X00, HUCKO UXOOHO CbHPOMUGIEHUe,
€OHONOJIAPHO 3AXPAHBAWO HANPENCEeHUe, BUCOKA YYBCMBUMENHOCH, MOYHOCH U He HAd NOCAeOHO
MACMO - npocmoma Ha cxemHama peanuzayus. Hanpaeen e cpasnumenen ananusz Ha uzeecmuume
CXeMHU peulenus, Ha 6a3ama Ha KOUmo e npediodicer Ho8 npeobpazysamei, YOOBIeMBEOPABAU) CUUKU
HOCOYeHU U3UCKBaHUsA. H38bpuien e meopemuyer aHAIU3 HA CBOUCMEAMA HA NPeONoNCEeHUs
npeobpazysamen u e NOJIY4eHO YpasHeHuemo Ha npeobpasyeane. Ilpusedenu ca pesynimamu om

CUMYTIAYUOHKU U eKCnepUMEeHmAalHu u3CJzedeanz, nome‘bpofcdaeawu HANpaeeHus anaaus.

Introduction

When it comes to measuring temperature, one of
the most common approaches is to use
thermoresistive ~ sensors ~ which  informative
parameter is the deviation of their resistance by
temperature. To measure this parameter, it has to be
transformed into uniform output signal which in
most cases is DC voltage. For that purpose a
resistance deviation to voltage converter (RDVC) is
used. For practical applications these converters
must meet a few requirements®: linear conversion
of the informative parameter, elimination of the
initial resistance of the sensor, low output
resistance, full compensation for the lead wires
resistance when using three-wire connection, single
ended output, single supply voltage, high sensitivity
and accuracy and last but not least, simplicity of the
design.

In this work an original circuit is proposed for
RDVC which covers all of the listed requirements.
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Analysis of the existing schematic solutions

One of the possible realizations for RDVC is to
include the resistive sensor in a Wheatstone bridge
which output signal is amplified by a differential
amplifier [1], [2] — Fig.1, Fig.2. In the schematics in
Fig.1, Fig.2 and later in the text, the resistive sensor is
marked with Rx=R,+AR, where R, is the initial
resistance of the sensor and AR is the deviation of the
resistance — the informative parameter of the sensor.
In Fig.1 [1] is shown a Wheatstone bridge schematic
and instrumentation differential amplifier with
variable gain G depending on the resistor Rg. The
output voltage of the converter is brought by
expression (1).

Expression (1) shows that the conversion is non-
linear. That disadvantage is eliminated in the scheme
shown in Fig.2 [2]. In order to make the transfer
function linear a positive feedback is applied. Keeping
the conditions in (2), the transfer function of this
converter is given with expression (3).
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ELECTRICAL ENGINEERING

Visualization of Lorenz force vectors in
vacuum chamber under test

Raina T. Tzeneva

This paper describes a program, created by the author, for visualizing the vectors of Lorentz
force. The studied force acts on electrons in testing vacuum chambers after the chambers have been
manufactured. Testing is based on indirect measurement of pressure in the volume of the arc-
extinguishing chamber. The testing process goes through investigation of the magnetron discharge
that occurs as a result of the simultaneous application of crossed electric and magnetic fields. The
program operates with a database in the form of Excel tables for the electric field intensity, magnetic
flux density, and calculated Lorentz force. Three specific zones of possible discharge are taken into
account — central zone C around the contact system, upper zone A — between the end of the central
shield and the static contact and zone B - between the other end of the shield and the envelope of the
movable contact, obtained by modeling the two fields in the chamber volume. Through the
implementation of the program, the Lorentz force vectors are visualized in these 3 most characteristic
zones for initiating the magnetron discharge.

Busyanusauus na Jlopenyosama cuna npu usnumeane Ha 6axyymuu kamepu (Paiina
Ilenesa). B cmamusma e npedcmagena npocpama, Cv»30do0eHa om aemopa, 3a GU3YAIUUPAHE HA
sexkmopume Ha Jlopenyosama cuna. Hszcreosamama cuna Oelicmea 6wvpxy eieKmpouume npu
UBNUMBAHEMO HA BAKYYMHUMeE Kamepu, clied Kamo ca 6uau npoussedenu. Tecmeanemo ce 0cH08asd
Ha KOCGEHO u3Mepeéane Ha Hauseanemo 8 obema Ha Oveozacumennama kamepa. Ilpoyecvm Ha
UBNUMBAHE NPEeMUHABA NPe3 U3CIe08aAHe HA MASHEMPOHEH PA3ps0, KOUMO ce NOABI6A 8 Pe3yimam Ha
OHOBPEMEHHOMO NPULA2AHe HA KDbCMOCAHU eeKMpuyecko u maznumno noue. Ilpoepamama pabomu
¢ baza danuu nood gopmama na madbauyu Ha Excel 3a unmenzumema Ha erexmpuyecKomo noje u
MazHumnama unoykyusi u uzuucisea Jlopenyosama cuna. Tpu cneyuguunu 30nu HA 6b3MONCEH
paspao ca ezemu npedsud - yenmpannama 30na C 0KOIO KOHMAKMHAMA cucmema, 20pHama 301d A -
MedNHCOY Kpasi HA YEeHMPAIHUsL eKPAH U HeNOOBUNCHUSL KOHMAKM U 30Ha B - mesicdy Opyeus xkpail na
expana u 068UBKaAMa HA NOOBUNCHUSL KOHMAKM, NOJYYEeH upe3 MoOelupane Ha 0geme nojiema 6 obema
Ha kamepama. Upes usnonzeanemo Ha npopamama eekmopume Ha cuiama Ha Jlopeny ce
BU3VANUSUPAM 8 Me3U MPU HAU-XAPAKMEPHU 30HU 3d 3AN0YEAHE HA MASHEMPOHHUS PA3PAO0.

Introduction

The most frequently used principle of indirect
measurement of pressure inside the vacuum chamber
of a vacuum interrupter is that of the magnetron
discharge.

Issues related to testing of vacuum chambers after
their manufacture are of extreme importance. The
magnetron discharge is obtained as a result of
simultaneous application of crossed electric and
magnetic fields. In order to create a uniform magnetic
field, two Helmholtz coils are used and the vacuum
chamber under test is placed into their volume. Two
basic testing methods are considered: electric field
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applied between the two open contact pieces of the
chamber and electric field applied between the closed
contact pieces and a central shield tap. The first
method is used in modern vacuum chambers for they
have no tap from the central shield.

The analysis of initiating the magnetron discharge
has been made on the basis of numerous models of the
electrical and magnetic fields within the chamber
volume [1], [2], and [3]. The electric field distribution
in the entire space of the vacuum chamber has been
modeled for both of the investigated cases. It has been
found out that the electric field intensity has high
values not only in the central zone of the main contact
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