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A device has been developed for controlling the installation for measuring the advective
and diffusion radon flux density. The electronic components and block diagram of the devel-
oped device are presented. The design features, schematic, interfaces, and software are dis-
cussed.

JlJi1 IpOrHO3UPOBAHUS PAIOHOOMACHOCTH YYaCTKOB IOJ] CTPOUTEIBCTBO HEOOXO-
JUMO YUYUTBIBaTh BIMSIHUE 3[JaHUSI HAa T€OJIOTHYECKYIO cpely. Tak Kak BO3HUKAET rpa-
JUEHT JABJICHMS 1O BBICOTE 3[1aHNUs, B HUDKHEN YaCTH 34aHUS CO3AAETCS Pa3peKeHHE.
JlaHHO€ pa3peKXeHHe MEPENAETCS Ha TPYHT, COOTBETCTBEHHO BO3HUKAET I'PAJIUEHT J1aB-
JIEHUS1 BO BCEU CHUCTEME «TEOJIOTMYECKask Cpea — 3JaHue». 3aHue MOXKET padboTaTh
KaK Hacoc, 3aKaurBasi BHYTpb ce0sl pafoH. Bo3HHKaeT He00X0MMOCTh yueTa JaHHOTO
addekra pu oneHke pagonoonacHoctu [1, 2]. s storo B UIID YpO PAH Obina pas-
paboTaHa ycTaHOBKa [2, 3], KOTOpast MO3BOJISIET YUUTHIBATH HE TOJIBKO TU(PPy3HOHHOE,
HO ¥ aJIBEKTUBHOE MOCTYIUIEHUE PaJoHa B 30aHue npu nsmepenuu [111P.

Ha nanHbIif MOMEHT YCTaHOBKA COJEPKUT B ceOe CIIEAYIOIINE COCTAaBHbBIE OJIOKH.
HakonurenbHast kamepa (pUKCUPOBAHHOTO 0ObeMa JIJIsl UMUTALIUMU JKUJIOTo 31aHusl. Pa-
muometp pagona (PPA) mist usmepenuss o0beMHOM aKTUBHOCTH PaioHa MPY TTOMOIIH
AJIEKTPOCTATUYECKOTO OCAXICHHS U MOJTYITPOBOAHUKOBOIO JIeTeKTopa. B cocrase pa-
JUOMETpA PaJOHA TAK K€ MPHUCYTCTBYET MUKPOBO3IYXOMYBKA IS MPUHYIUTEIbHON
MIPOKAYKH BO3yXa uyepe3 pabounii 00beM 3MEKTPOCTATUHIECKONU KaMephl, U PHIIBTP J10-
YepHUX NPOAYKTOB pacmnaga. OCHOBHbIE HenocTaTKu prudopa PPA 3akiouarorcs B OT-
CYTCTBUHU UHTEPBAJIBHOIO PEKMUMA U3MEpEHUs ¢ PyHKUMEH (PUKcallny pe3yabTaToB U3-
MEpEHUH, OTCYTCTBUM aBTOMAaTU3UPOBAHHOIO YIIPABJICHUS, CIOKHOCTU OpTraHU3alNU
U3MEPEHUH B pEeKUME NIPUHYAUTEIIBHON KOHBEKLIUHU.
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Jlnig ycTpaHeHus IepeuncIeHHBIX HEJOCTaTKOB pa3paboTaH MOAY/b YIPaBICHUS
Ha 0a3ze MukpokoHTposuiepa 1986BE92Y (Puc. 1). K mogymto MK noakitoueHsl: pac-
xomomep (FS2012), muddepenunansupiii manomerp (SDP610-25Pa), natunk temme-
patypsl u BnaxHoctd (DHT12) u nacoc (EC-6010HH12C) nyist co3nanust HCKyCCTBEH-
HOM pa3HOCTU JaBieHUs. MoOIylb CONEPKUT aKKyMYISITOPHBIA MCTOUHUK MUTAHUS,
(GyHKIIMOHATBHBIE KHOTIKA M MHAMKAIKIO. [IperycMoTpeHbl pa3beMbl I MOAKITIOUE-
Hust nutanus, uatepderico USB u JTAG, SD-kaptet u SIM-kapthl. s ynaneHHOM
CBSI3M YCTPOMCTBA C cepBepHOM 0a30i nanHbIX ucnoib3yercss GSM-monyinb (Quectel
M10) u paguoyacToTHbIN UHTEpdElic. YpaBlieHne KOMILIEKCOM BBITTOIHIETCS CIeIH-
anbHO pazpaborannbiM [10, HanmcanubiM Ha si3bike C B cpezne Keil uVision.

YcTaHoBKka u3MepsieT 00bEMHYIO aKTUBHOCTH PajioHa ¢ PUKCUPOBAHHBIM BPEMEH-
HBIM MHTEPBAJIOM, YTO MO3BOJISET UCTIONB30BaTh Npubop PPA miist usmepenus ckopo-
CTH TOCTYIUIEHUs pajoHa. Tak ke NpeaiokeHHas yCTaHOBKa CIIOCOOHA M3MEPSTh
IJIOTHOCTH ToToKa pagoHa (IIIIP) B kaMepe ¢ UCKYCCTBEHHO CO3/IaHHOW Pa3HOCTHIO
JABJICHUS B aBTOMATUYECKOM PEKHUME, UTO MO3BOJISET MPOBOJUTH MACCOBBIE U3MEpE-
Hust [1T1P u onieHuBaTh paJOHOOINIACHOCTh YYacTKa JI0 CTaIUM CTPOUTEIHLCTBA OOBEKTA.
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In the work we describe the process of designing 2.56 Gbps CML receiver and 1.28 Gbps
CML transmitter with specific transmission line properties. The blocks have been designed
for the specific need of high speed data transmission in the radiation environment. Signal
integrity is also analyzed.

A number of physical experiments conducted under specific environmental condi-
tions, like at FAIR, Darmstadt, or NICA at Dubna - radiation, high temperatures, etc. -
does not allow to place both data acquisition and processing systems in the measure-
ment area. Whenever possible, data processing is conducted outside unfavorable con-
ditions. However in this case high speed data transmission from read-out electronics to
processing units is needed. In current work we describe the process of design and im-
plementation of CMOS CML IP block, capable of receiving data from front-end detec-
tors at a rate of 2.56 Gbps and transmit at 1.28 Gbps with specific load.

The problem arises with the need to transmit data via specific coaxial cable of 50
pF parasitic capacitance. On the other hand, the use of LQFP IC package with high
parasitic inductance lead to the need of specific balancing. Since the reflection coeffi-
cient in the transmission line with such frequencies have to be contained, additional
design steps have to be provided to the transmitter’s output buffer. On the receiver side
the need to balance parasitics of the built-in ESD protection circuit arises. Several ap-
proaches have been analyzed and optimal decision was presented. In both blocks sev-
eral techniques to improve radiation hardness of the blocks were implemented.

In the work significant attention is provided to signal integrity issues and methods
to evaluate and design the IC interface blocks with signal integrity considerations on
the earliest stages of the design route.
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