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A.HIGH VACUUM WATER-COOLED ROTATABLE SPUTTE~CATHOPE 

* Michael L. Rappaport 

Department of Physics, Vniversity o'f California, 
i Materials and Molecular Research Division, 

Lawrence Berkeley Laboratory, Berkeley, California 

ABSTRACT 

A water:~ooled rotatable sputtering cathode is 

and; 

;r.t . can be rotated with pressure bursts of < 10,...9 Torr ~1:i': 
.,,'~. . 

system which attains 4 x 10-9 Torr. 

t" . ' ·t';·~ .. ·· :"":",~ j '. ;;. 

. -, ~' ':> ", t':::;~'~;B:,'~:,~< . 

'lnan experiment on the proximity effect between 

and normal metals, we required metal foils (e.g;, Cu and 
..... ,,' 

surface contamination on either side 

preci~e1y positioned disks of Sn or Pb. A method of cleailill'&, ,til,ecIQils,c::::;:;, .' '. ':< .~.:}i<:¥Ar;i;;;;; ;,' ':;~"i\'>l~t i~~i' . 
which has worked for all metals of interest is sputter-etching." I;>es~'i·ibeil 

below is a sputter cathode in which such specimens were ~~e<~,:~.~{i·:·~~:';t'.~"· 
these criteria: 1) allows both sides of the foils to be sputter-etched;;, 

2) rotates the sputter-etched surface over the boat for vapor depo~it':(ort'; 

3) c:ioes not recontaminate the cleaned ~urface during. rotat~on;:4)masks" 
> • ," ••• ~"~~"~Il':' ,:;~.' ~i"-: .. "" "." .. ". 

keeps the foilS",c'C;of,'dilFing . the foils precisely on both sides; 5) 
_ r· .• ·. 

sputtering and evaporation in order to prevent diffusionoCt>Ile met~l 
,," ": :*i,.. ...... , 

., J 

" 

".": 

.: ~!.' 
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The ,'spu t terelec trodes ,b oa 1: , and 

The shutter~guard 'allows outgassing of 'the evaporant 
, ~.~'~ 

; ';':<f'~"') 
, ':·:~harge 

",';" . -', 

'to the baseplate during sputtering~ 

',The 'details'of the flange containing the 
,'t .. - ", - ."f .". 

" 

':-1 .( 

,Of twO 'j Smm ,0. d. s ~ainles S" to-Pyr ex gr.ided seals. ":~~{':f)itkS;1i'I).:~ 
f, \;~I,capped',with' a plate containing two stainless (nom. :~lt.6~:r':~~~<~'~:f?~; 

" ft, ',' " " , ,,/", '~: " ;t)~~~r};:;{J 
','; weld male connectors, B. Water-cooling tubes, C ,aresoldey;ed·,t'o;~ 

", '1 ~n· .:',: ~ .. 

";),'.>left sides of, the connectors before the plate is wel~(f& to,:J~";~:;'gl~Jsw.:~";,{_' 

, , ",metal s~~l. Aluminutn tubing, D, is welded to one of 

"':. E, anli~ swaged, with aluminum ferrules. 2 
) 

Welii;e4 to the,left end of the glass~metal 
" "" 

l.6mm'st~inlesstube, F. This tube was polished 

metal polish until it had a mirror finish, free of, 
. 3 ' ',,' " ' 

length in contact with the Teflon ferrules of the'bored-thtbtlgh(Swagelp,k,:n-':': 

connector. G. " ',:.);i~\;:,;:1i~~~~!~;;· 
The, water-cooling tubes, C, which also serve as voltageuleadtfb'''';'';''.i',;·~3J 

::::::::e: r:o:h:h:r:::::dt:~:::h F :o::a:e t:::t::n:.· ::e:~~i~l:~~=~I;;:F~ 
, is prevented by the guard, I, and high voltage extension~' '~.r~i;:~the~:gua:~d: . ' <, 

.. ,." . 
...... !"f '; -, I 

is a split thin wall stainless tube welded to a ringwhichf~~lamped 
. ;," ~', ... '~',.: '::;) ~;' . .; .1.;' . .,. 

The ex t~hsibn ' is to the grounded side of the metal-glass-metal seal. 
: -~ 

similarly constructed and is clamped to the aluminum tubes. I:, It·is , :' 
"""-.,,. 

. important .that there be no gap, between the extension . and th,e 
','," 

seal. 

" 
1,,:.' 

-.-.--" 
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. . '.". ,·;,.::.~t~~t.tif:':'~· 
Thec,athode assembly is supported in a stainless.cbllar,'~K(":""~ . :·::fF 

. " ,~·:il';:t,~"," ,< 

-3-

and is rotated by a handle,L, clamped to tube, F.,The 'handle""alSo; 
, ··::,~:.~·,~.':):~-~'<···f:· . '. ," 

keeps the"cathode from being pushed inward by atmospheric prE!ssuri;~:::;'~" 

the cathode h.a.~ been baked repeatedly at l200G in.a.~;st1~;,:0~~:~~ 
" " ,t.. '"1" . -9 '"~.;' .; ':,." 

attains 4 x 10 Torr. With the Teflon ferrules tightlyclampeli~'it..\" 
.. ' . ~ :,' (' ~:.t 

can be rotated w,it~ pressure bursts of < 10-9 Torr .;'?"~,i:,,·j:·;, 
'" ~.' '.). /~'.';) ~:,;;,,'<'."'J~' 

• .•.. :.-~< ~~ .• ~,~tt '. ";~r~::": ,·:~ .. :;,·);~~:}?tf;1~',:~~·:::·;~;Jr{ \ ',0: . '" '. 

The,'teIIlperature of the specimens whl1e.sputterJ,ng at<',?Jt¥,~'an<lF~2,9. ,?,~:~";<:( 
;' ,;. 

,;~ . ::/,~.s < 6'O~G'~' : This was conveniently ~easured 
." 

. ','.giued to a set of temperature sensitive disks which. 
'>:'::',' .' 

.r~ersibly' at '. rated,.temperatures. 
4 

The cathode can also be used without mOdificad.on 
< .:;r·· r- .:':; 

depositfpnoftwo different metals. If disks of the 
., :', . '.' ,~ " ':'~ . 

are attached to the welded· mask with screws of the' same 
.. ~" 

.Ei ;substrate . supported at the edge of discharge area can 
.' . 

" 

"'~ach metal. 
, t" 

~, 

. ~.',« .. : .. "' 

:~. ~ , :. 
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during evaporation); d) Evaporator boat . '. ),>;';12:~¥.;;:.·,<:, ' 
. .. ~ :. ': 

Fig. 2. Section of flange containing sput ter cathode. Cr~ss;hatchi:tig,f,;,' 
~t' ~:: t', . ~',~. ~ ,J;~V;.,,:·. :.' 

indicates stainless steel. All welds (solid black) 'areTIG;.~.;;};;:I' ;:." 

Insert: section of masks showing welded water-cO.oli,ng tUb'~/r~d'~;" " 

aligning Pins.' , .';;'i~:i'ti;:;'~f}{~j;'~1;:~t,< 
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