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Eacananae C.r., IOnaH B.K. 13 - 11556 
3neKrpoHHKa perncrpauuu nnH nponopuuoaanbHbiX KaMep 
Ha ocaoee cneuuanuaupoaaHHOlt HHrerpanbaolt cxeMbi K405Xnl 

OnacaHbi npuauunuanhHbie cxeMbi, opraauaaunH, xapaKrepucrHKH 
H peaynbTSTbi ucnbiTSHHil aneKrpoHHKH perucrpauuu curaanoa c nponop­
unoHanbHbiX KSMep, paapa6oraHHOH HS OCHOBe !'K6pHilHOH KHrerpanbHOH 
CXeMbl K405Xnl. nocrarayro 3HS'IKTenbHOe COKpameHue apeMeHH C'IHTblBSHHSI 
aa cqer nponycKa He cpa6oraamux nnar H Monyneil. MaKCHManbHan qac­
rora C'IHTbiBaHHH ualj>opMauuu cocraanHer 10 Mru. 

P a6ora abmonaeaa a fla6opa ropuu BbiCOKnx aaeprult OH .f!H. 

fipenpBHT 06be.aaaeaaoro HHCTHTyTa l!llepHbiX uccnellOBaHHA. Dy6Ha 1978 

Basiladze S,G., Yudin V.K. 13 - 11556 
Reading Electronics for Proportional Chamber 
on the Base of the K405XP1 Special Integrated Circuit 

Principle circuits, organization and result of experimental 
checking of reading electronics from proportional chambers, deve­
loped on the base of a hybrid integrated K405XP1 circuit, is 
described. A considerable decrease in the reading time due to 
omission of not operating cards and modules was achieved, 
Maximum frequency of reading information is 10 MHz. 

The investigation has been performed at the Laboratory 
of High Energies, JINR, 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 06'bellBHeHHb1il HHCTRTY'f' Slll.:!pHbiJC HCCRellOBBHRil Jly6HB 

.B HaCTOJIU~eii pa6oTe OflHCLIBaeTCJI 3neKTpOHHKa pe­
rHCTpa~HH CHrHaJIOB C nponop~HOHanLHLIX KaMep, pa3pa-
6oTaHHaJI Ha OCHOBe cne~HaJILHO C03AaHHOB AnJI 3THX 
~eneii 6onLWOB ru6pHAHOB HHTerpanLHOB cxeMLI /IirHC/ 
K405XllY 1(,IJ;aHHaJI HHTerpanLHaJI CXeMa COAep)I(HT ABa 
nonHLIX KaHana perucTpa~uu co CTPYKTypoii ycunuTenL­
AHCKPHMHHaTop-3aAep)I(Ka-naMJITL. llpHH~HflHaJILHaJI cxe­
Ma OAHoro KaHana noKa3aHa Ha puc. 1. AnnapaTypa pac­
C'IHTaHa Ha npHMeHeHHe B KpynHLIX CHCTeMaX perHCTpa­
~H C KaMepaMH pa3MepOM CBLIWe 0,4 M. 06IQaJI CTpyK­
TypHaJI opraHH3a~HJI 3neKTpOHHKH perHCTpa~HH y)l(e OflBCLI­
sanaCL/2/. B npeAnaraeMoii pa6oTe ocseiQeHLI sonpocw 
KOHKpeTHOB cxeMHOB peanH3a~HH H npBBeAeHLI xapaKTepu­
CTHKH annapaTypLI. 

OcHOBY 3neKTPOHHKH, pa3MeiQaeMoii Ha nponop~uo­
HanLHLIX KaMepax, COCTaBnJieT MOAYnL perHCTpa~HH Ha 
256 npOBOnO'IeK 121 , BLinonHeHHLIB Ha ne'laTHOB nnaTe pa3-
MepoM 512x240 ..w..w 2.MoAynL BKmo'laeT I puc. 2/ 16 nnaT 
perHCTpa~HH /no 16 KaHanOB B Ka)I(AOB/; nnaTy KOAHPOBa­
HHJI, OCyiQeCTBnJIIOIQYIO 6LICTpLIB flOHCK H KOAHPOBaHHe HO­
MepOB nnaT perHCTpa~HH, COAep)l(aJQHX HH<iJopMa~HIO; 6y­
<1JepHyiO nna TY, nocpeACTBOM KOTOpOB MOAynH 06'LeAHHJIIOT­
CJI nocneAOBaTenLHOB BeTBLIO AnJI C'IHTLIBaHHJI AaHHLIX 
B npaeMHLIB 6noK KAMAK. YKa3aHHLie soceMHaA~aTL nnaT 
noAcoeABHJIIOTCJI K ne'laTHoii nnaTe MOAYnJI qepe3 86-KoH­
TaKTHLie pa3'LeMLI /KAMAK/. llo OAHOB H3 npOAOnLHLIX 
CTOpOH nnaTLI MOAynJI pacnonO)I(eHLI C waroM 2 MM BXOALI 
KaHanos /eM. puc. 2/, noAKJIIO'IaeMLie K naMenJIM nposo­
no'leK nponop~BOHanLHOB KaMepLI. BXOALI H BLIXOALI no­
cneAOBaTenLHOH BeTBH flOABeAeHLI K npOTBBOnonO)I(HLIM 
Top~aM MOAYJIJI, 'ITO no3BOnJieT c noMOIQLIO nepeMLI'IeK 
nocneAOBaTenLHO HapaiQHBaTL MOAynH npH pa3Mepe KaMepLI 
CBLIWe 0,5 M. 
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Puc. 2. liAoK- cxeMa 
nyHK111UPOM noKa3aHbJ 
MOOYAJI/. 

MOOYA.R Ha 256 npoeoAq'leK /Ul111pux­
zeoMe111pU'IecKue zpaHUf4bJ 1110pf4oe 

llpHH~HDHan&Ha~ cxeMa nnaTM perHcTpa~HH npHBe~eHa 
Ha puc. 3. 0Ha co~ep)KHT 8 Kopnycoa lirHC K405Xlll. 
BHeWHHMH 3neMeHTaMH Ka)K,I(oro KaHana ~Bn~IOTC~: 3neKTpo­
nHTH'IeCKHii :KoH~eHcaTop /0,1 MKtP *I B ~enH o6paTHoii 
CB~3H yCHllHTell~ /S/ ~n~ CTa6HllH3a~HH pe)KHMa DO DOCTO~H­
HOMY TOKy; 3aJ.1-'HTHa~ ~eDO'IKa H3 ~BYX ~HO~OB /K,Il, 522/ 

* HMeeTc~ B03MO)KHOCTb paJMeiUeHH~ 6ecKopnycHoro 
3lleKTpOllHTa BHYTPH HHTerpan&HOH cxeMM. 
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B pe3BeTopa MRTO,S /100 OM/; KOH~eHeaTop pa3BJI3KB 
nBTaHBJI I +3 B/. C noMO~biO TpaH3BeTopoB opraHB30BaHw 
ene~YJO~e swxo~w: 

1. liweTpoe "HRH" 
a/ 1 + 8 KaHanw *, 
6/ 9+16 KaHanw * 
B/ 1 + 16 KaHanw' /o6~H BWXO~ ~HJI MO~ynJI - ypoB-

HB 3CR/; 
2. "HRH" B3 naMJITB 

a/ 1 +s KaHanw; 
6/ 9 +16 :KaHanw* 
s/ 1 +16 xaHanw.' 

Co 2-ro swxo~a /1+ 16 KaHanw/ no~aeTeJI eBrHan 
3anpoea /L - Ha puc. 2/ Ha nnaTy xo~BposaHBJI, KoTopwB: 
He BWBO~BTeJI 3a npe~enw Mo~ynJI. Bee oeTan~>HWe eBrHanw 
MOryT 6WTb 34M}leKTBBHO BenOHb30BaHW ~Jl BKniO'IeHBJI 
nponopUBOHaHbHOH KaMepW B norBKY 3anyeKa KaK B eBe­
TeMaX npe~BapBTenbHOrO OT6opa, TaK B B 6weTpO~eH­
eTBYIO~x npoueeeopax ~nJI oT6opa eo6wTBi1141. 

IlnaTa BMeeT 'leTwpe sxo~a ynpasneHBJI: 3anBeb - S , 
qTeHBe - N , C6poe - Rp /BMnynbeHwe/ B noTeHuBanbHWH 
/perynBpoBKB 3a~ep)I(I(B/ - U ynp . CBrHanw S B RP JIB­
HJIIOTeJI 06~MB ~nJI Beero MO~ynJI ll l)opMBPYJOTeJI Ha 6y­
l)epHOH nnaTe. illBHW N - BH~BB~yanJ.Hwe ~nJI KWKAOH 
nnaTw perBeTpaUBB. CBrHanw no HBM sw~aiOTeJI nooqepe~­
HO nnaTOH KO~BpOBaHBJI jnpB HanB'IBB pa3pemeHBJI 'ITeHBJI/ 
Ha Te nnaTw perBeTpaUBB, e KOTopwx noeTynBn 3anpoe L. 
Bwxo~Hwe eBrHanw e TpBrrepoB naMJITB nnaT perBeTpauBB 
qepe3 16-pa3pJI~HYIO MarBeTpanb MO~yng no eBrHanaM N 
nepe~aiOTeJI Ha 6yl)epHyiO nnaTy B qepe3 Hee nona~aiOT 
B noene~osaTenbHYIO seTBb /see eBrHanw B seTBB- B ypos­
HJIX TTR/. 

Ha puc. 4a npBBe~eHa npBHUBnBanJ.HaJI exeMa nnaTw 
KO~BpOBaHBJI, a Ha puc. 46 - BpeMeHHaJI ~BarpaMMa ee 
pa6oTw. IlnaTa ynpaBnJleTeJI ene~YJO~MB eBrHanaMB: S M -

BKniO'IeHBe MO~ynJI /npB OTeyTeTBBB ero MO~ynb 06XO~BT-

* HH~BB~yan~>Hwe swxo~w B ypoBHJIX NIM. 
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Puc. 4. llpuHflunuaAbHaJI cxe..wa nAalllbl KooupoeaHUJI - a; 
epe.MeHHaJI ouazpa..w..wa. pa60IIIbl nAal/lbl KOOUpoeaHUJI - 6.=> 

cJI npH 'ITeHHH/; I* - 3anpeT C'IBTWBaHH.JI; T* - TaKTO­
Bwe HMnynLCW; T~ - TaKTOBWe CHrHanw CBHXpOHH3aiJ;HH 
'ITeHHJI B npHeMHOM 6noKe /npHBJI3aHW K HHci>OpMaiJ;BH B 
BeTBH/; Rl - c6poc y3na Ko~upoBaHHJI. IInaTa Ko~upo­
BaHHJI pa6oTaeT cne~yroiiJ;HM o6pa30M. IIpH BKnro'leHHH ~au-
uoro MO~ynJI HMnynLCOM SM H OTCYTCTBHH 3anpeTa (I) 
C npe,!J.LI.llYIIJ;HX MO~yneii nnaTa KO~HpOBaHHJI BW~aeT CHrHan 

* CurH:anhl nocne~oBaTenLHoii BeTBH B oTnH'IHe oT 
CHrHanOB C j>a~HanLHWX WHH. 
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'ITeHHJI (Ni ), KOTopwii nocTynaeT ua nepByro H3 cpa6o­
TaBWHX nnaT perucTpau;HH. O~HoBpeMeHHO ua 6ycl>epuyro 
nnaTy Bbl~aeTCJI ~BOH'IHbiB KO~ HOMepa nnaTbl perHCTpaiJ;HH, 
yMeHLweuuwii ua ~e~HHHUY. ITo 3a~HeMy ci>POHTY nepBoro 
TaKTOBoro HMnynLca (T) c6pacwBaeTCJI TpHrrep N i 

B y3ne -KO~HpOBaHHJI H C llOMOIIJ;LIO npHOPHTeTHOB CXeMbl 
pa3pewaeTcJI o6pa3oBaHHe HOBoro curuana (N j ) H ero 
~BOH'IHoro KO~a ~nJI 'ITeHHJI cne~yroiiJ;eii cpa6oTaBweii nna­
Tbl. llpH OTCYTCTBHH 3anpOCOB (Lj) TaKTOBWB HMnynLC 
c6pacwBaeT TpHrrep 3anpeTa, B pe3ynLTaTe 'lero nocTy­
naeT curuan pa3peweHHJI ua cne~yroiiJ;Hii Mo~ynL. TaKTOBWii 
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T l1 ::. 100 HC 

f6 32 /i.B 6/i. 80 96 lf2 
ljHC 

f28 fil4 f60 176 19~ 208 B21f 2/HJ 256 21R 288 Jot;. 

Puc. 6. Kpue1>1e 3aoepxaHHI>IX coenaoeHuiJ npu pa3AU~HI>IX HanpJixeHUJIX Ha KaMepe. 



HMnynLC B 3TOM cnyqae He npOXO~HT Ha WHHY T~. H B 
nocne~oaaTenLHOH BeTBH o6pa3yeTCB nponycK o~Horo UHK­
na, 3a C'leT qero nerKO MO>KeT 6LITL 3a«<JHKCHpOBaHO OKOH­
'IaHHe pa60Tbl C Ka>K~biM MO,nyneM. ,ZJ.nB ~OCTH>KeHHB Bbi­
COKOH CKOpOCTH nOHCKa CHrHanOB L i H KO~HpOBaHHB CHr­
Hanoa Ni ~aHHLie y3nLI peanH30BaHLI Ha HHTerpanLHLIX 
cxeMax 3CJI cepHH K500 151 . Bee cHrHanLI, ~yUUie K 6y-
4JepHOH nnaTe H OT Hee, - B ypoaHsx TTJI, cornacoaaHHe 
ypoBHeH OCYJUeCTBnBeTCB nepexo~HHKaMH 3CJI -+ TT JI H 

/5 I 
TT JI -+ 3CJI ·. ,D.aHHoe peweHHe no 3BOnHno ~oaecTH TaKTOBYJO 
qacToTy ~o 10 MT14, nocKonLKY MaKCHManLHoe apeMB 
noHCKa H KO~HpOBaHHB He 6onee 50 HC. 

Ha puc. 5 noKa3aHa npHHUHnHanLHaB cxeMa 6y4JepHOH 
nnaTLI. 3Ta nnaTa cny>KHT ~nR BbiBO~a ~aHHbiX C MO~ynB 
B nocne~oaaTenLHYIO aeTBL H ~n• nepe~a'IH cHrHanoa no 
neHTO'IHOMY nH60 Tene«<JoHHOMY Ka6enJO OT KaMepbl K Ka­
Mepe. BLIXO~Hble BeHTHllH nnaTbl /OTKpLITbiH KOnneKTop/ 
pa3BHBaiOT HMnynLc aenH'IHHOH 3 B Ha aonHoBoM conpoTHB­
neHHH 110 OM. HH«<JopMaUHB B HHX CTp06HpyeTCB CHHXpo­
HMnynLcaMH T M BO H36e>KaHHe llO>KHbiX HMnynLCOB B BeTBH. 
llOCKOllLKY pa3Mepb1 H CllO>KHOCTL MarHCTpanH MO~ynB 
coH3MepHMLI c MarHcTpanLIO KAMAK, npe~cTaBnBno onpe­
~eneHHYIO Tpy~HOCTL o6ecne'IHTL ee pa60TY Ha TaKTOBOH 
qacToTe, a 10 pa3 6onLwei, 'leM B KAMAKe, TeM 6onee, 
'ITO CHrHan C nnaTbl ?.erHCTpaUHH eCTL· HMnynLC TOKa BenH­
'IHHOH acero 3 MA

11
. 3a,na'la peweHanepeao~oMMarHcTpanH 

Ha pa6oTy B "TOKOBOM pe>KHMe". ,ZJ.nB 3TOrO npHeMHble BeH­
THllH CHrHallOB C MarHCTpanH Ha 6y4JepHOH nnaTe BKnJO· 
'leHHeM pe3HCTopoa o6paTHOH CBB3H /1,2 KOM/ nepeae~eHLI 
B pe>KHM C ManLIM BXO~HbiM conpOTHBlleHHeM, B pe3yllLTaTe 
qero noTeHUHanLI MarHcTpanH acer~a 6nH3KH K +1 ,4 B 
(T.e. He Tpe6yeTCB 6onLWOH MOUUIOCTH Ha nepe3apB~KY 
napa3HTHbiX eMKOCTeH MarHCTpanH). ,ZJ.eHCTBHe napa3HTHbiX 
HH~YKTHBHOCTeH CBe~eHO K MHHHMYMY Bb160pOM WHPHHbl WHH 

* qTo c.nenaHo so B36e>KaHBe paccornacoaaHBB T M B 
HH«<JOpMaUBB B cnyqae HeCKOllLKBX "nyCTbiX" MO,nyneH no,n­
pB,n npB 6onLWBX TaKTOBLIX 'laCTOTaX. 
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MarHCTpanH, paBHOH 1,2 MM, H nonOCKOBbiM HCnOnHeHHeM 
HX /Ha~ noaepXHOCTLIO "3eMnH"/. Ha 6y4JepHOH nnaTe 3a­
naHaaeTcB HOMep MO~YllB B BH~e 6-pa3pB~HOrO 'IHCna. 

TaKHM o6pa3oM, o6IUee 'IHcno HH«<JopMaUHOHHLIX WHH 
B BeTBH- 26 /16-nHHeHHLIHn03HUHOHHbiHKOAHOMepacpa6o­
TaBWeH npoBOllO'IKH C nna TLI perHCTpaUBB, 4 - ABOB'IHLIH 

990 I•UL.I 
18450 ZAPUS~ 
ICOL•YO 50,_17931 
EFF. CU 95 
I(LASTEIICX) 12 
NEODN. CU 2 

PIIOFIL. 
2!1 * IC"EFF o 

9h 
91h 
99• 

100** 
101•• 
102•••• 
103••······ 
104••··········· 
105********************* 

UK :: 3,1 KB 
T11 :: 100 HC 

T 3 = 88 HC 

106****************************** 
107••••······································ 
108••************************************************ 
109••·························································· 110••************************************************************* 
111••************************************************************ 
112••****************************************************** 
113•*************************************************** 
114•*************************************** 
115••***************************** 
116•************************ 
117••****************** 
118•************** 
119*********** 
120•********* 
12'***** 
12Z•**** 
12]**** 
124••• 
125** 
1Zh 
1Zh 
12h 
129 
130 
131 
UZ 

Puc. 7. IlpOrflUAb ny'lKQ 0111 KOAAUMUP06QHHOZO UC1/IO'lHU­
Ka 106Ru. 
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KO.D. HOMepa 3TOH nnaTLI B MO,IJ.yne, 6 - ,IJ.BOH'IHLIH KO.D. HOMe­
pa Mo,IJ.ynJI/, a o6mee KonH'IeCTBO nposono'leK nponopuHo­
HanbHLIX KaMep, OXBaTLIBaeMLIX BeTBbiO,- 16384. llp8eM­
HLIM 6noKoM KAMAK B np8HU8ne MO:lKeT 6LITb nro6oii 
6y4lepHwii per8CTP c ypoBHJIM8 TT JI 8 cooTBeTCTBYIOm&M 
KOll8'1eCTBOM pa3pJI,IJ.OB; B03MO:lKHO np8MeHeH8e cneU8an8· 
38POBaHHOrO 6noKa C'I8TLIBaH8JI ,IJ.llJI nepeBO,IJ.a 16-pa3pJI,D.· 
Horo cnosa c nna TLI per8cTpaU88 B .IJ.B08'1HLiii KO.D., T. e. 
nony'leH8JI nonHoro 14-68THoro .IJ.B08'1Horo HOMepa cpa6o­
TaBW8X nposono'leK 8 opraH83aU88 Heo6xo.IJ.8MLIX ynpasnJiro­
max 8 TaKTOBLIX C8rHallOB. 

KPATKHE XAPAKTEPHCTHKH MOJ{YJI.R 

Kon8'1eCTBO KaHanos per8cTpaU88 
ra6ap8TLI 

Bxo.D.HOe conpOT8BneH8e 
KaHanos 
llopor per8cTpaUH8 
Co6cTBeHHoe "rynJIH8e" 
BLIXO,IJ.HOrO 8MnynbCa /6/ 

CToiiKOCTb K nepeKpecTHLIM 
HaBO,IJ.KaM 
HoM8HanLHaJI 3a,IJ.ep:lKKa 
~8ana30H peryn8posaH8JI 
3a,IJ.ep:lKK8 
MepTsoe speMJI KaHanos 

M8H8ManbHaJI "annapaTypHaJI" 
.IJ.n8TenbHOCTb cTpo6a 3an8C8 
BpeMJI C'I8TLIBaH8JI C8CTeMw 
83 16.384 nposonoqeK /np8 5~-Hoii 
,IJ.one cpa6oTaBW8x/ 
lloTpe6nJieMwe TOK8 
+3 B 
-3 B 
+6 B 
-6 B 

14 

- 256 
- 512x240x110 M~3 

/mar nposono'leK-
2 MM/ 

1,3 KOM 
- 1,2 MB 

- 20 HC 

->40 
- ~3-So±10 HC 

- ±150 HC 
- He 6onee Y.D.BoeHHoii 

sen8'18HLI 3a,IJ.ep:lKK8 

- 30 HC 

- 90 MKC 

- 7,5 A 
7,5 A 
0,4 A 
3,5 A. 

On8caHHaJI annapaTypa 6wna 8cnwTaHa oT 8CTO'IH8Ka 
3neKTpOHOB 106 Ru Ha 3Kcnep8MeHTanLHoii O.IJ.HOKOOP.IJ.8-
HaTHoii KaMepe c waroM nposono'leK 2 MM, ,IJ.HaMeTpoM 
2 MKM. BWCOKOBOllbTHaJI KaTO,IJ.HaJI nnOCKOCTb KaMepw BLJ· 
nonHeHa 83 anJOM8H838pOBaHHOrO Maiinapa 8 OTCT08T OT 
C8rHallbHOH nnOCKOCT8 Ha 4 MM. ra30BOe HanonHeH8e: 
75lfoAr + 23,5% C02 + 1,5% C2 H5 OH. Kp8BaJI 3414leKT8BHo­
CT8 3lleKTpOH8KH BLIXO,IJ.8na Ha nnaTO np8 HanpJI:lKeH88 Ha 
KaMepe 3,05 KB. ~onJI coce,IJ.H8X cpa6aTwBaH8ii np8 3TOM 
cocTasnJina 11 ~. Ha puc. 6 np8Be,IJ.eHw Kp8swe 3a,D.ep:lKaH­
Hwx cosna,IJ.eH8ii np8 pa3nH'IHLIX HanpJI:lKeH8JIX Ha KaMepe. 
Puc. 7 noKa3wsaeT npo418nb ny'IKa OT HCTO'IH8Ka/3aper8cT­
p8posaHo 1,8 ·1 0 4 C06LIT8H/. ~n8TellbHOCTb CTpo6a 3an8C8 
np8 83MepeH8JIX COCTaBnJina 100 HC. 

B 3aKnro'leH8e asTopw swpa:lKaJOT HCKpeHHIOIO np83Ha­
TenbHOCTb M.~.llla4lpaHoBy, P .C.Pa.IJ.)Ka6osy 8 T .<!l.Cano:lK­
H8KOBoii 3a npe,IJ.OCTaBneH8e He06XO,IJ.8MOH annapaTypw 8 
fiOMOmb B 8CfiLITaH8JIX 3neKTpOH8K8 C nponopU80HanbHOH 
KaMepoii. 
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