/-CeHcopbl

noayrnPpoBoAHNKOBDIE
MHOIO®YHKUMNOHAJIbHbBIE CEHCOPbI
PASJINYHbIX ®PUSNYHECKUX BEJIUHYUNH

BMEPBbLIE B MUPOBOM NMPAKTUKE
NPEABAPUTEJIbHAA OBPABOTKA UHO®OPMALIUN

BbIMOJIHAETCA HA MOJIEKYJIAPHOM YPOBHE B
KPUCTAJJIE

Z-sSensors

SEMICONDUCTOR MULTIFUNCTIONAL SENSORS FOR
VARIOUS PHISICAL VALUES

FOR THE FIRST TIME IN THE WORLD PRACTICE PRELIMINARY
DATA PROCESSING CARRIES OUT AT THE MOLECULAR LEVEL
IN CRISTAL



flBneHue ynpaBnsemMou
CKa4yKoBOM NPOBOAMMOCTHU

(Z-acphekT)
siBneHune ynpaBisieMon CKa4YKOBOW
npoBOoAMMOCTMU

(Z- 3c|3c|3e|<T)
BO3HMKAET B CTPYKTypax L-
obpasHoun BOJ‘IbTaMFIepHOM
XapaKTepucTuKomn (BAX) n
3aK/iloyaeTcas B TOM, 4TO nNpwu

onpeneneHHbIX 3HAYEeHNAX
nuTaroLwero HanNps>)XeHns n
BHELLUHEero HEe3/IeKTPUYEeCcKoro
BO34eNCTBUS NpOBOAUMOCTb
NoaynpoBOAHUKOBON CTPYKTYpbl (B
NPAMOM HanpasfieHnn) >
COOTBETCTBEHHO, amMnanTyna

npoTeKkawLlwero 4yepes Hee TOKa,
MEHSIIOTCA CKA4YKOM CO BpeMeHeM
nepexogHoro npouecca 1-5 MKc.
BennunHa ckayka NpoBOAMMOCTU
cocTtasnser ot eauHuy Ao 1000 pas
OT UCXOAHOro 3Ha4veHus. IameHeHune
NpoOBOANMOCTN, NOAOOHO CTPYKTYypaMm
c S-obpa3Hon BAX, conpoBoXxaaeTcs
BO3HMKHOBEHNEM LLIHYpa TOKa, HO C
WHBbIMN (PU3NYECKMMU CBOWCTBAMMU,
OCHOBHbIM W3 KOTOPbIX SBASAETCS
NOCTOAHCTBO MJIOTHOCTM TOKa B
LUHYpe Npu M3MEHEHUWU Hanps>XeHus
HA CTHODVKTVDe.

Controllable

Controllable Conductivity
Jump Phenomenon
(Z-phenomenon)

conductivity  jump
phenomenon appears in the
structures with L-form
current-voltage  characteristics
(CVC) and presents itself the
sharp changing of conductivity
and corresponding current
amplitude through the
semiconductor structure at the
certain values of power supply
and external non electric
influence. Transition time s
1-5us. Amplitude jump is from
units to 1000 times of beginning
value. Conductivity jum
similarly to structures wit
S-form CVC generates current
filament but with another
physical properties the main of
which is constant current
density when structure’s power
supply increases.



L=LChnlUPYDI L=SCI10VI o
NMonynpoBOoAHUKOBbIE MHOIFrOo(yHKLMUOHalNbHbIe CEHCOpPbI
pa3nu4yHbIX PU3NYECKUX BENNYUH
Semiconductor multifunctional sensors for various physical values

Brixoxn
? R Output
CTpyKTypa (Cxema BKIIOUEHIT BAX *
(Structure) (Net work) ENT)
M - MarHMTO4YyBCTBUTEJIbHbIE M-magnetic sensitive
T - TepMOUYyBCTBUTENbHbIE (Z-TEPMUCTOPDbI) T-thermo sensitive
(Z-thermistors)
L - cBeTOuyBCTBUTEJIbHbIE L-light sensitive
F - cuno-takTuiibHble F-force-tactile sensitive
UV - ynbTpacdnonetoBoro nsjsiyuyeHums UF-ultraviolet sensitive

*BonbT-aMnepHasa xapaktepuctuka (Current-voltage characteristic)



. =40°C...+120°C
AHanoroBbIA pexum MoporoBbin pexum
Analog mode Voﬁage jump mode

+U
éjJPC) U=(1..25)V U=(1...25)V
Beixog ©S->100mV/°C Uou=(50...80)% U
Output ATec=(0.1...0.01)°C
T R 4 Qutput
T:C T°C
YacToTHO-MMMYNbCHbIA PEXUM
U Frequency-pulse mode
\ 4._1. (°C) 4 Output AF
Bboog U=(1...25)V
Output /\/\/\/\/\ Fouu= (0...30) kHz
Uou=(50...80)%U
I \ ]

T °C T°C
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HeKOT0pble 1PpUuMepbl
NMPUMEHEHUS

Some application
examples

[loxapHbIl U3BEIIATENb
Fire alarm sensor

[IpuOop TeMmnepaTypHOU
IAArHOCTHUKH

Temperature diagnostics device

TemneparypHbIi My
Temperature probe




UVv:> UV,
uv> UV,
Erythemal dose
UV

400 ) nm i
L
Magnetic sensitive
AHanoroBbIn pexum HacToTHO-UMNYNbLCHLIN PEeXUM
Analog mode Frequency-pulse mode
0...50 mTI > 50 mTI
*“ 4 4 Output
M (TI) Output utpu
Buixon
Output
. i
U=(5...25)V Fu=((51 50))\&_|
= VI/Ti . = z
$=200...300V/ Zm=(1 25)% U
=(10*... 10°) Hz/TI



N3mepurennb
yILTPA(PUOJIETOBOIO U3TYYCHUS
(J1TabopaTopHBIM 00pa3elr)

Ultra-violet measuring device
(laboratory sample)




Z-Sensors are unique

Z-CEeHCOopbl HE UMEIOT in the world practice
aHanoroBs B Mupe

MaTeHTbI: Patents:
CLUA o

N°5.742.092 Russl\ilé-35.742.092
POCCI\T:'1739402 N® 1739402

- PCT Europatent

PCT EBponaTeHT N2 EP 0456825A1

N? EP 0456825A1 China
KuTait N® 97113376X, 72227361 1X

N® 97113376X, 72227361 1X






