


C y q e c ~ B y l o q M e  CerOAHR TeHAeHuMM K YJlYL(UleHMK) KaUeCTBa  Bb lnyCKa-  

e ~ 0 k  nPOAYKuMM, nOBblWeHMe YpOBtlR MeAMuMHCKOrO O ~ C ~ Y ) K M B ~ H M F I  

M I lOJ lyqeHMe ~au6onee  AOCTOBepHMX p e 3 y n b T a T O B  HayqHblX MCCJleAO- 

B ~ H M ~  06ycnoeun~ ~ O T ~ ~ ~ H O C T ~  B C B ~ ~ X T O H K O ~  OqMCTKe BO3AyXa  

B p a 3 n ~ l c ~ b l x  o T p a c n R x  H a p o A H o r o  x o 3 ~ k c ~ e a  B C O B ~ T C K O M  Coose, 
n B ~ p y r u x  c ~ p a ~ a x  ~ u p a .  0 6 p a q a e ~  Ha  c e 6 ~  BHuMaHMe TOT 

@ ~ K T ,  l r T 0  l lHCTble 0 6 l e ~ b l  H ~ O ~ X O A M M ~ I  CaMblM npHOpMTeTHblM OTpaC-  

nRM, TaKMM K a K  3neKTpOHHaR,  XMMMlreCKaR M aTOMHaR nPOMbllllneH- 

HOCTb, B npOM3BOACTBe MHTerpanbHb lX  MMKpOCXeM, CO3AaHMM 06b1q- 

HblX L(MCTbIX M HOBblX CBePXclMCTMX B e q e C T B  M Ma'TepManOB, npOM3-  

BOACTBe npn6opoe M CpeACTB KOHTpOnR U T.A. Oc06oe 3HaqeHMe 

MMeloT clMCTble YCnOBMR B CMCTeMe 3ApaBOOXpaHeHMR M M ~ A U ~ M H C K O ~  

npoMb lwneHHocTu  - o n e p a u u o t l H b l e  n o M e q e H n n  AnR C T e p n n b m x  xupyp- 
rMYeCKMX onepauuk 6 e 3  AOCTyna  MMKPOOPTaHM3MOB, npOM3BOACTBO 

@ a p ~ a l ( e ~ ~ u l r e c ~ o k  n p o A y K u u n ,  npenapa~oe , Bb lnycK  MeAMuHHCKOrO 

0 6 0 p y ~ o ~ a t i u ~  M npw6opoe. 3 ~ o  B OCHOBHOM T e  o T p a c n n ,  B noneqe- 
HMRX KOTOpblX H ~ O ~ X O ~ M M O  0 6 e ~ n e q M B a ~ b  OqMCTKY BO3AYXa A 0  10 qa- 
C T M ~  B K Y ~ H L ~ ~ C K O M  @ y ~ e / 2 8  n/ p a 3 ~ e p a ~ u  H e  Bonee 0.5 MKM. 

C ~ ~ O A H H  B M M P O B O ~  ~ ~ ~ K T P O H H O ~  nPOMblWJleHHOCTH ~ a 6 n o ~ a e ~ c n  
TeHAeHuMR K YBenMLleHMK) BblnyCKa 3anOMMHaloqMX Y C T P O ~ C T B  eMKOCTbK) 

B 4 M ~ M T ,  a M H o r u e  R n o H c K u e  M a M e p n K a H c K u e  @ M ~ M ~ I  B e A y T  paspa- 
~ O T K M  no 3neMeHTaM eMKOCTb0 16 M 64 M ~ u T .  no n p o r ~ o 3 a ~  

K 2000 r. BblnyCK 3anOMMtlaloqMX ~ C T ~ O ~ C T B  COCTaBMT 80% OT o6qero 
o6bena BCeX BMAOB MHTerpanbHMX CXeM /MC/  M 6 y ~ e ~  COnpOBOM,4aTb- 

CR I lepeXOAOM OT npOM3BOACTBa 6MC / 6 o n b w n x  M C /  K I lpOMBBOACTBY 

CSMC / c ~ e p x 6 o n b w n x  MC/ ,  a 6 ~ a n b ~ e k t u e ~  - K YSMC / y n b ~ p a 6 o n b -  

UMX MC/ .  ~ P M  3TOM qMCnO nOnYllPOBOAHMKOBblX CnOeB MC B O 3 p a C T a e T  

A 0  18-20, a pa3Mepb l  3neMeHTOB AOCTMTHYT 0,3 MKM. 

O~ t iok  143 OCHOBHMX npo6ne~,  c T o R q n x  H a  n y T M  C O ~ A ~ H H R  B~ICOKO- 

~ @ @ ~ K T U B H O ~  TeXHOnOrMM npOM3BOACTBa MC RBnReTCR 06ecneqe~ue 
B BO3AYXe qMCTOTO nOMeUeHMR MMHMManbHOrO KOnMqeCTBa 3 a r p R 3 H R O -  

qMX q a c T M u ,  KOTOpMe M O r y T  n O n a C T b  H a  KpeMHMeBMe nnaCTMHbI B np0- 
uecce MX O ~ P ~ ~ O T K M ,  T p a H c n o p T n p o a K n ,  M e H o n e p a q n o H t i o r o  xpatie- 
HMR M BMBeCTM M3 CTPOR AaHHyUl MC.  npM 3TOM 

MCTOqHMKOM Ae@eKTOB npMHRTO CqMTaTb  qaCTMuM C KpM- 



TM4eCKHM pa3MePOM 0,1 MHHHManbHOrO TOf lOJlOrMLIeCKOrO pa3- 
M e p a  HC. Ecnn M C X O A ~ T ~  143 pamepa 3 n e M e H T a  C6HC B 0,3 MKM, 

TO K P H T H Y ~ C K M ~  p a 3 M e p  qaCTMubl  COCTaBMT 0,03 MKM. O T C O A ~  3@@eK-  

TMBHOCTb OqHCTKM BO3AYXa  qMCTMX flPOM3BOACTBeHHblX f l 0Meqe t iMk  

I / w n /  AOJlMHa 6 ~ T b  AOCTaT04HO B M C O K O ~  B A H a f l a 3 O H e  p a 3 M e p O B  qa- 
C T H u  Bf lJ lOTb A 0  0,03 MKM. O A H ~ K O  H a  C ~ ~ O A H R ~ H H G  A e H b  B TeXHOJlO- 

r w e c K n  pasen~ux  c T p a H a x  K n a c c M @ n t c a u n o  qnll ~ P O B O A R T  C o r n a c H o  

I @ e ~ e p a n b H o M y  C T a H A a p T y  CwA 209 C ,  I l peACTaBneHHOMy  B ~ a 6 n . l .  

M a K c w ~ a J I b ~ 0  ~ O I I y C T H M O e  s H C n 0  ' 4 a C T m  B K Y ~ U ' ~ ~ C K O M  @ y ~ e  
Knacc O T  p a 3 ~ e p a  s a c T u q  B MKM 

0,l 0,2 0,3 0,5 5 ,o 

3 ~ e ~ b  H a M M e H b ~ k l k  K O H T P O J ~ M P ~ ~ M ~ I ~  P a 3 M e P  W C T M u  A O C T H r a e T  

0 , l  MKM, q T O  YAOBneTBOpReT  ~ p e 6 0 6 a H M ~ t . j  f lpOM3BOACTBa C 6 M C  eM-  

K O C T b o  B 1 M ~ H T  / ~ M ~ ~ ~ a f l b ~ b l k  T O ~ O ~ O ~ M ~ ~ C K M ~  p a 3 M e p  1 MKM/. 

~HcJl0 TaKHX L(aCTM4, Haf lPMMeP I l O  KJ laCCy 1 ,  H e  AOnHcHO I lpeBb l luaTb 

35 B K Y ~ C I L ( ~ C K O M  @YTe .  T a ~ y o  C T e f l e H b  OqMCTKM BO3MOMHO AOCTMqb 

~ o n b ~ o  y n b T p a @ n n b ~ p a u u e G .  

3 a ~ a q a  o G e c n e v e ~ u ~  c e e p x ~ o ~ ~ o k  O ~ H C T K M  BO3AYXa  A ~ R  qnn 
H a  3 a n a ~ e  p e w a e T c n  c n o n o q b o  @ M ~ ~ T P O B  HEPA - H igh  E f f i c i e n c y  
P a r t  i cu 1 a t e  / ~ ~ ~ ~ K T M B H O C T ~  oqMcTKM 99,99%/ / /  M ULPA-u I t r a  LOW 

Pene t ra t i on  A i r  /99,9995%/2/n ~ u w e  13// npu Mcnb lTaHnRx  no MMKPO- 

L t a c T u u a M  0 1 n 0,3 MKM. B C O B ~ T C K O M  Come atianoros @ u n b T p a  

ULpA HeT141 ,a C y ~ e C T B y O U H e  @MflbTpauMOHHble Y C T P O ~ C T B ~  H a  TKaHM 

@nn H @nA 06ecneuusao~ 3@@eKTMBHOCTb OqMCTKM fl0 MMKpOqaCTMuaM 

0,s MKM -99,9%/5,6/. 
O A H ~ K O ,  HeCMOTPR H a  RBHblk f l p O r p e C C  B CO3AaHnM @MJlbTPYDqHX 

MaTePHaf lOB / ~ @ @ ~ K T M B H O C T ~  OqMCTKM BO3AYXa CjnlJlbTpaMM ULPA AO- 

c T M r a e T  yme 99,9999%/3//, ~ a n b ~ e k w e e  n o e u w e H n e  Mx  K a v e c T s a  c T a -  

HOBMTCR B 3 H a q M ~ e n b ~ 0 k  CTe f l eHM PeCYPCOeMKMM f lpeAf lpMRTMeM.  
O c ~ o e ~ u e  Y C M ~ H R  P ~ ~ P ~ ~ O T ~ M K O B  HanpaeneHt.1 H e  C T O ~ ~ K O  H a  yeenwe-  
H H e  ~ @ @ ~ K T H B H O C T U  @MJlbTpauMn MaTepMa f lOB ,  CKOnbKO H a  f lMKBMAa-  

u M 0  MX C O ~ C T B ~ H H O ~ O  @ o H a ,  T e M  6onee q T o  3TOT  @OH MOmeT 6b lTb  

c y q e c T e e H H u M  K a K  B n e p e x o A H u x  pemMMax p a 6 o ~ u  / ~ ~ n o q e ~ w e  B e t i -  

T M ~ R ~ M O H H ~ I X  C M C T ~ M / ,  T a K  M no M e p e  MX M e x a H u q e c K o r o  u s ~ o c a  
/paspywe~ue @ u n b T p a ~ u o H H o r o  M a T e p u a n a  B npoqecce flonrok a K c -  

n J l y a ~ a u M M / .  6 0 f l b w 0 e  BnMRHMe Ha  ~ @ @ ~ K T M B H o C T ~  @MJlbTpauMM MMeOT 

M p a 3 n M q H O r O  pOAa  sn6pauuu. B @ e ~ e p a f l b H o M  CTaHf l apTe  209 C B M ~ -  

pauMM p e r n a M e H T M p y o T C R  no aMf l f lMTyAe  ~ o f l e 6 a H M k  0 ,s  - 2,0  MKM, 

HO P j l R  KaKMX MMeHHO O ~ ~ ~ K T O B  M W C T O T ,  H e  yKa3b lBaeTCR.  K ~ K  6 ~ -  
C no n o K a 3 a H o  p a 6 o ~ e / ~ / ,  H a  @ M H M U H O ~ ~  O q n c T K e  B 0 3 ~ y x a  B qnn 

~ 3 - 3 a  ~ n c 6 a n a ~ c a  BeHTunRunoHHb tx  a r p e r a T o B  ~ O R B ~ R O T C R  6 o n b u u e  

06ae~tiue sn6pauun, H a p y u a o q n e  p a 6 o ~ y  @MnbTpauMOHHblX 3JleMeHTOB 

' / y e e n n q e ~ u e  @ o ~ a / .  

f l ~ e p ~ b ~ e  ~ e ~ 6 p a ~ b 1 ,  n o n y q a e M b t e  B CCCP H a  octioee TOHKMX no- 
n M 3 T M n e H T e p e @ ~ a f l a ~ H b l ~  I l f leHOK f l yTeM O ~ ~ Y L ( ~ H M R  TflmeflblMM MOHaMM 

H a  YCKOpMTenRX 3apRMeHHblX q a C T M u  C f l0~J le f l y tO l4ek  X M M M ~ ~ C K O ~  06- 
p a 6 0 ~ ~ o k / ~ / ,  06nagao~ YHMKanbHblMM C B O ~ C T B ~ M M  - f lOJlHOCTb0 3a- 
A e p m u s a T b  Y a c T n u N  c p a s M e p a M u ,  n p e e b l u a l o u u M u  pasnep nop , n n p ~  
3TOM H e  6 b l ~ b  HCTOL(HCIK0M M M K P O ~ ~ ~ P R ~ H ~ H M ~ .  6onee T o r 0  , RflepHble 

IlOJlMMepHbIe ~ e ~ 6 p a ~ b 1 ,  B C M n y  HanMqMR H a  n0BepXHOCTM 3 f l a K T p O C T a -  

TMqeCKOrO 3 a P R A a  / H ~ M ~ ~ ~ H H O T O  B X M A K O C T M / ~ / / ,  M O r Y T  YnaB f lM -  

B a T b  HeKOTOpOe  KOflMqeCTBO MMKPOqaCTMu H aapo3onek C pa3MepaMM,  

MeHbwuMu ,  YeM A u a M e T p  nop. 
O f l b l ~ ~ b l k  o6paseu @HJ lbTpauMOHH0rO  MOAyf lR TOHKOR OL(MCTKH 6b ln  

p a 3 p a 6 0 T a ~  M u a r o ~ o e n e ~  B Jla60paropuu R f l epHux  pea~quk  0 6 a e ~ u -  
HeHHOrO MHCTMTYTa RAepHblX M C C ~ ~ ~ ~ O B ~ H M ~  / ny6~a / .  B K a q e C T B e  

OCHOBHOro M a T e p M a f l a  MOAyJlR 6b1flM MCflOf lb3OBaHbl . flOJlMCTM- 

p o n b t i u e  n e p @ o p u p o e a H H u e  n n a c T u H u ,  H a  K a m ~ o k  n3 KOTOPMX 

P a C f l O n a r a e T C R  RAepHaR ~ e M 6 p a H a  T O J ~ ~ M H O ~  10  MKM M I lOpMCTOCTbO 

OKOnO 6%. ~ @ @ ~ K T M B H ~ ( ~  p a 3 ~ e p  flop ~ e ~ 6 p a H b l  COCTaBn f l ,  no ~ 3 ~ e -  

peHMRM MeTOAOM "ny3b lpbKa" ,  0,32 MKM. C Y M M ~ P H ~ R  p a 6 o ~ t a ~  nn0- 

H a  puc. 1 . 
C60p~y  3KCf l epMMeHTa f l bHOrO o6pa34a f l p O B O ~ M f l M  6 " r p ~ 3 H b l ~ "  

a YCJlOBMRX, a npOMblBKy M CyUlKy - B K a M e p e  C rOPM30HTaf lbHb lM JlaMM- 

H a p H u M  ~ O T O K O M  T u n a  KL-21, co~epmauek H a  B u x o A e  tie 6onee 
100 W C T M u  B K Y ~ M ' ~ ~ C K O M  @ Y T e  no MMKPOqaCTMuaM 0 ,s  MKM. B K a -  
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Pa3~epbl %Ic~o YaCTNq Ha BXOQe qHCn0 YaCTHq Ha BbrXOne 
YaCTHU B MOnynb no KnaCCy 100, l i3  MOQynR, B K Y ~ . @ Y T ~ *  
B MKM B K Y ~ . @ Y T ~  

Oqepenb AnR OrMCTKM BO3QyXa B ~e6onbunx npOM3BOQCTBeHHblX n0Me- 
UpHMRX. Hanpw~ep, B MMKpO3fleKTpOHMKe - B CTaHAapTHblX CHCTeMaX 
nepeaauu, nepeMeqeHuR n xpaHeHnR I-InaCTMH SM l F (Standard 
Mechan i c a l  I n te r face)  / l o / .  XOTR Bnepsble TaKne cncTeMM 6blnM 
npemomenu coeeTcKMMM cneunanncTayn noclrn 20 neT n a s a ~ ,  urn- 
p o ~ o e ~ p ~ : ~ ~ ? c ~ p a ~ e t ~ w e  oHn cTann nonYqaTb T O ~ ~ K O  B nocnewee 
BpeMR 

CMc~eMbl SMlF AObOnbHO OAHOTMnHM M COCTORT, KaK flPaBMn0, 
n3 ~e6onbuoro qncna s n e ~ e ~ ~ o e  / P M C . ~ / .  3 ~ e c b  KoHTekHep 1 cny- 
XMT  an^ xpaHeHnR M TpancnopTnpoeKn KacceT c nnacTuHa~u B uno- 
3 o ~ y o  KaMepy 3 npn nonoqn MaHnnynRTopa 2. BHYTPM ~ o n ~ e k n e p a  

noAAepmnsaeTcR uMCTOTa no 
Kriaccy He xyHte 10. B unosoeok 
KaMepe 3 Aonmen 06ecneqnsa~b- 

loo k A *  CR orpannrenn~k "qnc~blk 
06ae~"  nocne n 3 ~ n e q e ~ u ~  nna- 
CTMH M3 ~ o ~ ~ e f i ~ e p a .  06que Tpe- 
60sa~nf l  Anfl Hee AOCTaTOqHO Bbl- 

COKM - o6ecneqe~ne repMeTuq- 
HOCTM BHYTpeHHerO 06aena, 

Pac.3. 061qee Y C T P O ~ C T B O  CN- 

CTeMbl SMIF C @ H J I ~ T ~ ~ ~ N o H H ~  

MOnyneM. 1 - ~ 0 ~ T e k H e p ;  2 - 
MaHHIIynRTOp; 3 - mJIIO30BaR 
KaMepa; 4 - @ H J I ~ T ~ ~ ~ H o H H ~ I u  

MOQyJIb @NHNUIHO~~ OYNCTKN; 

, 5 - TexHonorusecKoe o6opy~o-  
BaHHe. 

CBePXTOHKafl OqMCTKa B 0 3 f l y ~ ~ o k  CpeAM MOAyneM 4 C YqeTOM YCTa- 

HoeneHHoro 0 6 0 p y ~ o e a ~ n ~  n npaennbn~k no46op MaTepnanoe, nao- 
~ M X  MuHuManbHoe a a r p ~ a ~ e ~ n e .  

M ~ B ~ C T H M ~  M 3  nMTepaTypbl pe3YflbTaTM n c n ~ ~ a ~ n k  / 3/ nO~a3ann , 
'-!TO MaHMnYnRTOPbl CMCTeMbl SMlF no YpOBHo BblQeneHnR ~ n ~ p o 3 a r p ~ 3 -  
nennk CocTaBnRoT Bcero oKono 1% OT YPOBHR 3 a r p ~ 3 ~ e ~ n k ,  Bnocn- 
M ~ I X  OnepaTopoM B 3 a q n ~ ~ o k  oAemne. M M ~ H H O  npn ~ a ~ o k  opra~n3aunw 
4nn RAepHwe ~ e ~ 6 p a ~ w  nau6onee npeAnowwTenbHu e cwny O T C ~ T C T -  

' BMR C O ~ C T B ~ H H O ~ O  @OHa M 0 6 e c n e q e ~ n ~  OqblCTKH B O ~ A Y W H O ~  CpeAM 
40 KnaCCa 10 M BblUe. K TOMy Xe OqHCTKa CpaBHHTenbHO ~e6onbunx 
pa6oqnx 06ae~os  flO3BOnMT CyqeCTBeHHO flOBMCHTb KpaTHOCTb B 0 3 A Y -  

' xoo6nena. Hanpn~ep, Ann yme ncnMTaHHoro MoQynR c nnoqaflbo MeM- 
6 p a ~  1 t.t2 B unoaoeok KaMepe O ~ % ~ M O M  0,s M~ KpaTHocTb RocTnraeT 
BeJlMqklHbl n0PRAKa 5 1/q.  ~ K O H O M W R  3JleKTp03HeprHH, n o ~ p e 6 n ~ e ~ o k  
BeHTMnRuMOHHblM O ~ O P Y ~ O B ~ H H ~ M  AJlR C B ~ ~ X T O H K O ~ ~  OqUCTKU BOaQyXa, 
npkl T ~ K O ~  OpraHM3auMM COCTaBWT QO 75%/ 4 / .  

T ~ K M M  06pa30t.1, pe3ynbTaTbl ncnbl~annk @ H J ~ ~ T P ~ ~ u o H H o ~ o  M O ~ n f l  
C RflePHblMM M ~ M ~ P ~ H ~ M M  no3~on~ loT  CAeflaTb BblBOA 0 uenecoo6pas- 
HOCTW npMMeHeHMR 3TMX ' I~~C@OHOBMX" @HnbT PauHOHHblX MaTepHanOB 
mfl C B ~ ~ X T O H K O ~  OqMCTKM BO3AyXa KaK B MklKpO3JleKTpOHklKe, TaK 
M B Apyrwx c@epax npnMetieHnR / ~ e ~ n u n ~ a ,  6wonorn~,  npn6opoc~poe- 
Hne n T .n . / ,  rae ~ p e 6 y e r c ~  nonyqenne WncTux 06ae~oe.  Cornacno 
npeACTaBneHHblM AaHHblM RnepHble M ~ M ~ P ~ H M  C ~ ~ O C O ~ H ~ I  0 6 e ~ n e q n ~ b  
O V M C T K ~  no~eqennk AO Knacca 10 n n y w e  npn c o 3 ~ a ~ n n  na sxone 
ycnoenfi no Knaccy 100 @ e ~ e p a n b ~ o r o  cTaHAapTa CMA 209 C .  flpn cy-  
qecTByoqnx xapaKTepncTwKax TaKnx ~ e ~ 6 p a ~  nx ~an6onee ~enecoo6-  
Pa3HMM HanpaeneHneM npwMetiennR, no-BHA~MOMY, cnenyeT n p n 3 ~ a ~ b  
CnCTeMbI C ~e60nbun~b l  0 6 b e ~ a ~ n .  
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~03~ymHofi Cpe,JJbl B YHCTbM IIPOH3BOaCTBeHHbM IIOMeQeHHfiX 

Ism/. P a c c ~ a ~ p ~ n a w ~ c ~  TpaAHwoHHo npmieHHeMue mfi csepx- 
T O H K O ~ ~  H y n b T p a T 0 ~ ~ 0 k  OYHCTKH &I~nbTpaq~~HHue  MaTepHaJIhl, 
~WKTHBHOCT~ OYHCTKH K O T O P ~ M  s a s a c ~ y m  onpenenseTcfi HX 
C O ~ C T B ~ H H H M  +OHOM. l l p e a n a r a e ~ c ~  H O B M ~ ~  ~O,JJXO,JJ B C O ~ , J J ~ H H H  

KnaCCa 10 H BblIIle C IIpHMeHeHHeM HaePHblX IIOJIHMePHbIX M e M .  

6 p a ~ .  P ~ C C M ~ T ~ H B ~ ~ T C R  BO3MOXHOCTb OPraHH3aL(HH C B ~ P X T O H K O ~ ~  

OYHCTKH BO3,JJyXa RAepHblMH MeM6paHaM~ B CHCTeMe  SMIF COBpe- 
M e H H O r O  MlfKp03JIeKTPOHHOrO nPOH3B0,JJCTBa. 

~ o r o b ' e v  E.D., Ovchinnikov V . V . ,  18-89-529 
shes  takov V. D. 
Some P e c u l i a r i t i e s  of Use of t h e  Polymeric 
Nuclear Track Membranes i n  Clean Rooms 

The problems of c r e a t i n g  h igh  r a t e  c l ean ing  t h e  a i r  i n  
c l e a n  rooms a r e  d i scussed .  The t r a d i t i o n a l  f i l t r a t i o n  ma- 
t e r i a l s  used f o r  super- and u l t r a f i n e  c l ean ing  a r e  consi- 
dered.  The i r  c l ean ing  e f f i c i e n c y  i n  some c a s e s  i s  charac-  
r a c t e r i z e d  by t h e i r  p roper  background. New approach i s  
proposed t o  c r e a t e  c l e a n  rooms of c l a s s  10 and h igher  
us ing  polymeric nuc l ea r  membranes. The p o s s i b i l i t y  t o  or-  
?-anize t h e  s u p e r f i n e  a i r  c l ean ing  by polymeric nuc l ea r  
membranes i n  t h e  SMIF system of contemporary microe lec t ro- .  
n i c s  manufactur ing i s  d iscussed .  

The i n v e s t i g a t i o n  has  been performed a t  t h e  Laboratory 
of  Nuclear Reac t ions ,  J I N R .  
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