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I. BBEAEHl-1E 

AnR «OHTponR pa60T~ H3MepHTenbHo~ annapaTYP~ B xOAi 3KcnepH
MeHTa ua ny-rxe rnxenax HOHOB llHKn'OTPOHa Y- 400 Ha BXOA npeAYCHnH
Tene~ Tpe6yeTcR nOAaBaTb TeCTOB~e HMnynbc~, nOA06H~e no ~opMe 

H,aMnnHTYAe IAeTeKTopHbIM" HMnynbcaM 111. CHCTeMa r-euepa'ropa " Ae
TeKTopH~~1 HMnynbcoB MOlKeT COCTORTb H3 OAHoro lleHTpanbHoro reHe~ 

paTopa, KOTOP~~ 3anycKaeTcR OT MOHHTopHoro' AeTeKTopa, H pRAa 
aTTeH~aTopOB AnR nOAa4H CHrHanOB HYlKHO~ aMnnHTYA~ Ha K~}I{A~~ H3 
npeAycHnHTene~/2/. nOCKonbKY npeAycHnHTenH Ha~OARTCR B HenocpeA~ 
~TBeHHo~ 6nH30CTH K peaKllHOHH~M KaMepaM /AeTeKTopaM/, TO lKena
T.enbHO, 4T06bl CHCTeMa r eueparopa pacnonar-artace KaK MOlKHO 6nHlKe 
K npeAycHnHTenRM. CneAOBaTenbHO, BO BpeMR 3KcnepHMeHTa YA06HO 
Hcnonb30BaTb AHCTaHllHOHHoe perynHpoBaHHe aMnnHTYAbi HMnynbcoB 
Ha BxoAe npeAycHnHTenR. AnR 3TO~ llenH, a TaKlKe AnR KanH6pOBKH 
cneKTpOMeTpH4eCKoro TpaKTa npeAHa3Ha4eH~ onHcaHH~e B pa60Te ABa 
BHAa llH~poynpaBnReMbl~ A,BOH4HbiX ar reuoaropoe . 

2,. onl-1CAHl-1E ATTEHIOATOPOB 

l-13BecTH~ pa3pa60TKH aTTeH~aTopOB IS-51, B TOM 4Hcne 4H~poynpaB
nneaux , COCTORUjHX H3 m uen ouex 14:- 51. finar'onapa KOTOpblM MO>tlHO 
nony4HTb 2 m AHCKpeTH~X K03~~HllHeHTOB nepeAa4H. nnR Toro 4T06~ 

warH ocna6neHHR 6blnH OAI1HaK08~MH, B 3THX pa60Tax TUjaTenbHO pac
C4HTaH~ H nOA06paH~ pe3HCTOp~ AnR KalKAO~ llen04KH. 

npeAnaraeMble aTTeH~aTOp~ HMelOT TaKXle m uenouex , HO AnR 
KalKAo~ ueno-noi Hcnonb'3Y~TCR 0AHHaKOBble pe3HC ropu , l,lTO AenaeT 
HX 60nee TexHonorH4~~MH. ne~eKn~4eHHe pe3HCTopOB OCYUjeCTBnReTCR 
C nOMOUjb~ pene C MarHHToynpaBnfleMblMH KOHTaKTaMH P3C-55A. 
nepeKn~4eHl1e pene B HaHnY4.lUe~ CTeneHH AaeT B03MO>tlHbCTb pa3BR3aTb 
aHanorOBY~ 4aCTb OT llH~POBO~. 

onOK-cxeMa AnR 060HX aTTeH~aTopOB OAHHaKOBa H nOKa3aHa Ha 
pHc.l. KalKA~~ 6nOK COCTOHT H3 12-pa3pRAHoro perHCTpa COCTORHHR 1 
CHCTeM~ pene C MarHHToynpaBnReM~MH KOHTaKTaMH H llen04eK H3 T04
HblX pe3HCTopOB. B finoxax aTTeH~aTopOB HMeeTCR c06CTBeHHbl~ anpec 
AnR pa60T~ B CHCTeMe KonneKTHBHoro Hcnon~30BaHHR. COAeplKHMoe 
perHCTpa COCTORHHR HHAHllHpyeTcR Ha nHlleBO~ naHenH. 

2.1~ ATTeH~aTOp cnociORHH~M BXOAH~M conpOTHBneHHeM COCTOHT 
H3 m OAHHaKOBblX uenouex , KalKAaR H3 KOTOPblX, B CBO~ ovepens , 
COCTOHT H3 r pex oAHHaKqBbix pe3HCTopOB R1 •R2 H Rs /pHC. 2/ . 
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PUC. 2. C;:xeMa nepeIUI!O'IyHHR pe=i\HCr 
TOpOB AnR a~TeHroaTopa C nOcTQRHL 

MAr~CTPAnb 'KAMAK 

, ',~ ~ /r
PHc.l. BJ10K-CXeMa nporpaMMHo HblM BXOAHbIM cortpo THl?J1eHHeM.
 
ydpaB~fleMbIX 11 TTeHI9~TOPOB.
 

, ' 

! 

i m 3Ha4eHH~ K03<!J<!JHl\HeHTa nepenaua nOJlY4alOTCfl nYTeM napahnens ao
ro nOA'KJlI04eHHfl paaaux KOM6HHaIlH"" 3THX ueno-rex , Tlpn 3TOM BXOA
Hoe conporueneaue ocrae-rca nOCTOflHHbIM, 4TO YA06HO npH nOAKJl~
4eHHH He<;KOJlbKHX aTTe~lOaTOPOB K O,AHOMY r euepa'ropy "AeTeKTopHbl?<t1 .. 
HMny'JlbCOB.
 

K03<!J<!JHl\HeHT nepenaua ar r euoaropa Bbl4HCJlfleTCfl r0<!JOpMYJle
 
K = n'/n ' r'ne- n - 4.HCJlO, 3anHC~HHoe B perncrp .COCTOflHHfl, n 
max max 
MaKCHMaJlbHOe 4HCJlO, KOTopoe Mo~eT 6~Tb 3anHcaHO B perHcTp. 

·ATTeHlOaTdp pefioraer no npHHl\Hny CJlOmeHHfl HanpflmeHHfl B COOTBeT
CT,BHH C KOAoM B perHcTpe COCTOflHHfl. 

HanpHMep~ eCJlH B rn-M pa3p~Ae perHcTpa COCTOflHHfl 3anHcaH 
HYJlb, TO Irn-V-fl lIen04Ka nOAKJl104aeTCfl napaJlJleJlbHO K pe3HCTopaM 

R2,R3 /K TO~KaM 13 H D / rn -11 l\en~4KH. nOCKOJlbKY CYMMa scex co- '. 
. npOTHj!!jJleHH~, nOAKJl104eHHbiX napannens ao OT 1 AO rn-l l\en04KH. paBHa' 

'~ 2R.HanpflmeHHe MeHIAY T04KaMH B H D paBHO ~ D , H AaJlbH~"'Wee2 ax •
 

AeJleHHe npowcxoaar o r - ; D AO O.
 ax '" ,j 
ECJlH B rn-M paapaae aanacaua, eAHHHl\a, ;fo /rn-l/-fl ueno-uca 

nogxnouaer ca K T04KaM A He, H AaJlbHe~Wee 'nenexae 6YAeT npOHCXO

. 1
AHTb B 'AHana30He' Dax "'"2 Dax 

MomHO 3anHcaTb K03<!J<!JHl\HeHTnepeAa4H nO-APyroMY, a HMeHHO: , 
<f A' 2 m-1 2 m-2 A 2 1 A 
l\. = m-1' . + Am -2'· + ••• + l' + 0 

rne Ao' A1 , ••• ,A - - 1 T" paapan ABoH4Horo 4HCJla, 0,1, ... ~rn-2. m 2,.Am 
rn-l- HOMep pa3pflAa. 

Hef\ocTaTKoM TaKo~ cxeaa aanserca TPYAHOCTb cor./JacoBaHHfl C Ma
Jl~M conpOTHBJleHHeM HarpY3KH, HanpHMep 50 OM, T~e. Ha B~XOAe 

He06xOAHM nOBTOpHTeJlb C 60JlbWHM BxbAH~M conpOTHBIJ,eHHeM. '/ 
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22. . 
' 
ATTeHlOaTop C nOCTOflHHblM 

.) ,
BblXOAHblM conporaaneaaea nocr poeu 

'<, 

no np~H~~ny R-2R ~'en04K~ /6/ • Cxe-ra ~MeeT nocroauuoe BblXOAHoe CO- • 
npo r aaneuue , nOCKOJlbKY BXOAHOe, ConpOTI1BJleHHe no cxe-ie R,-..2R~3

MeHfleTCfI B 3aB~C~MOCT~ or K03<!Jcl>~~~eHTa neperiaua , Ha axone cxeMbl 
nOCTaBJleH 3M~TTepHbll1 nOBTOp~TeJlb. np~H~Hn~aJlbHafl cxeaa ar r emoa-

Tapa nOKa3aHa Ha p~G.3. K03<!Jcl>~~~eHT nepeAa4~ paBeH ~ (~), 
, max 

..... 

n - 4~CJlO B per~CTpe COCTOflH~f1, nmax - MaKC~MaJlbHOe 4~CJlO, KOTO
poe MomeT 6blTb aanacauo B perac'tp COCTORf;l~R. / 

ATTeHlOaTOp' paCC4~TaH ~a 12 AB6~4HbIX paapanos , T.e. Ha 4096 
3Ha4eH~11 aTTeHlOa~~~. CxeMa npeAHa3Ha4eHa AJlfl nepeAa4~ C~rHaJlOB 

Ha 'YCTpOI1CTBa, )1MelOUll1e pa3H~le axonuue conooraeneuaa . Ko-meucauaa 
pa36poca 3T~X conpoT~BJleH~11 OCYUleCTBJlfleTCR nOTeH~~OMeTpOM nl . 
C06c~BeHHbll1'aApec 6JlOKa MomeT 6b1Tb YCTaH~BJleH no meJlaH~1O nOTpe6~
r ena C nOMoUlblO nepeMbI4K~. 

npe~MYUl~cTBOM 3T0l1 cxeMbl no cpaBHeH~1O C npeAblAYUlel1 f1BJlfleTCfI 
npOCTOTa corJlaCOBaH~f1 C H~3KOOMH0I1 HarpY3K0l1 ~ TO,4TO AJlfl nepe
KJlI04eH~f1 OAHOI1 ~en04K~ OCJlaOJleH~f1 TpeoyeTcfI OA~H nepeKJlI04aIOUl~~ 

KOHTaKT pene BMeCTo 2 B npeAblAYUlel1 cxene . Henocr arxoa cxeMbl 
f1BJlReTCH HenOCTOflHCTBO BxoAHoro conpOT~BJleH~f1 ~, KaK CJleACTB~e 

3Toro, He06xoA~MOCTb nOBTOp~TeJlR Ha BXOAe. 

3.	 /{OMAHAbl KAMAK 

F (I7)A(O) S I -. aanuc s AaHHblX B peracrp COCTOflH~f1. 
F(I)A(O) - 4TeHHe AaHHblX H3 perHCTpa COCTOflHHfI lapeMfI ne

, peKJl104eHHfI peJle P3C-55A - 2,3 Mc/. 
F(15)A(15) - 4TeHHe aApeca 6JlOKa. 

KOHCTPYKTHBHoe BblnoJ'jHeH~e - KAt1AK 1t1. 

ABTOPbl aupaxaor finar-onapuoor s A.r.ApTioxy, 3.A.Tep-AKonflH,
 
l-l.raH6aaTapy, H.'5aaTapxy, t1.YyraH~3~3r 3a nOMOUlb 'B pefiore .
 , 
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nOP;OHcaM6a C' l qeJIHOKOB JI.n. ( PIO-85-142 
Ilpor-paaaao-vnpannaeeaae P;BOHl:jHble a'r r eruaa'ropu 

Jf 
1 OnHc~IBalOTcfl nn a 6JIOKa aTTelilOaTopoB C nOCTOflHHbIM BXOP;HbIM 

11 nO~T(HlHHbIM -B,bIXOP;HblM cunpOTH~JIeHHflMl1. BJIOKI1 COp;ePJK~T 12 pas- t , 

PHP;OB nepexrnoveaaa If nperraaanaxexsr nns- nonana TeCTOBbIX I1MnYJIb
COD. ~a BXOP; npeP;YCaITl1TeneH B MH?rOMepHbI~ H3MepeHl1flX, npOgOp;H~ 
MblX aa rry-nce TflJKeJIbIX HOHOB ycxopsrrerrsr Y-400. K03qxllHII;HeHT rre-: 
pep;al:j11 aTTeHlOaTopa sap;aeTcfl'nporpaMMoH, a nepeKJIIOl:jeHl1e pes~c

,~f.'
 
/	 ;. '\" . ~
 ~, TOPO~ ocy~eCTBJIfleTCfl Ha pene C MarHHToynpaBJIfleMblMl1 KOHTaKTaMl1. 

Pa60Ta BbIIIOJIHeHa, B JIa60paTopHH flp;epHbIX peaKgHH OHJrH. / 
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~ ~epeBo~ O.~.BI1HOrpap;OBoH , 
.Lodoysamba S., Chelnokov ~.P. FIO-85-,li2 
Programmable Bina~y Attenuators 

Twb attemi'ator blocks with constant input and 04:tput ~im
I, I pedance a~e described. Blo~ks have L2 bit fo~ switching and 

are designed for tesE pulse supply,to the preamplifier input' 
.i.n the V-400 qTclQtron heavy ion beam inult i channel measure-« • 

~, ments. Voltage conversion gain ptogr~mrnable and ,resistor 
\. -t' switching is performed ~ "magnetic contact relay.

\ 

,\	 ~ ,
 
The iqvestigation haq been performed at the Laboratory

h of Nuclear Rea~t~Qns, ,JI,~R. 
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