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The conversi on to NF3-based chamber  
cl eans f rom previ ousl y used cl ean 
gases, such as CF4 and C2F6,  has 
result ed i n a si gni f i cant reduct i on i n 
PFC Emi ssi ons but  has great l y 
i ncreased the amount of  f l uor i ne i n the 
cl ean ef f l uent.   Thi s i ncrease i n 
f l uor i ne emi ssi ons can cause 
accel erated corrosi on i n poi nt  of use 
abatement uni t s and correspondi ng 
exhaust i nfr astructure under  cer tai n 
condi t i ons.  One sol ut i on to thi s  
corrosi on probl em i s a bypass l oop f or  
the abatement  uni t . 
 
CV D tool s use an NF3 chamber cl ean to 
remove unwanted deposi t i on on the 
pl asma chamber components.  The 
combi nat i on of the l arge chamber  
vol ume, t i med endpoi nt at 50% 
overetch, and the i nef f i ci ency of  
cl eani ng creates l arge concentrat i ons 
of f l uor i ne i n the pumpi ng sect i on.  
CV D chambers that  ut i l i ze si l ane 
typi cal l y have a poi nt  of  use abatement 
i n the exhaust l i ne to destroy the si l ane 
pr i or  to enter i ng the house exhaust  
system.   Wi t h an i ncreased vol ume of  
process waf ers comes an i ncrease i n 
f l uor i ne emi ssi ons, whi ch can resul t  i n 
abatement unit  and post abatement  
exhaust l i ne f ai l ures.  I n thi s  case, the 
combust i on chamber  l i ner of  the 
abatement  uni t  i s made f rom I nconel .  
Wi th the operat i ng temperature of 800 
degrees cent i grade, the l i ner  wi l l  
deter i orate i n approxi matel y 3 months 
due to  the exposure to f l uor i ne.  I n most 
cases, l i ner f ai l ure resul t s i n heater  
el ement f ai l ure.  Past the combust i on 
chamber i s a wet scrubber sect i on 
cal l ed a demi ster  used to cool gasses.  
A t thi s poi nt the f l uor i ne reacts wi t h 
the water to f orm hydrof l uor i c aci d.  
When the HF concentrat i on i s  hi gh 
enough, the demi ster sect i on and the 
post  abatement uni t  exhaust  l i nes 
corrode. Thi s f ai l ure causes ten days of  
downt i me to repl ace the l i nes every 
f our to si x weeks. 
 
Because there was mult i pl e probl ems 
wi t h the system, there were mul t i pl e  
sol ut i ons. One opt i on proposed was to  
repl ace these abatement  uni t s wi t h  
uni t s that  are desi gned to  tol erate 
hi gher f l uor i ne concentrat i ons.  Thi s,  
however,  woul d have been a cost l y and 
t i me-consumi ng opt i on.   Fur thermore,  
most of the i nstal l ed base of abatement  
uni t s were f unct i oni ng proper l y and 
otherwi se woul d not  need to be 
repl aced.  The sol ut i on to bypass the 
abatement unit  dur i ng the chamber  
cl ean such that the f l uor i ne-contai ni ng 
ef f l uent woul d not f l ow through the 
abatement  uni t  was sel ected because i t  
al l evi ated the corrosi on i ssue f or  a  
mi ni mal cost and al l owed exi st i ng 
abatement  uni ts  to remai n i n serv i ce. 
 
Post abatement uni t  exhaust l i nes were 
speci f i ed as three i nch 316 stai nl ess  
steel  wi t h a i nner coat i ng of  .03”  of  
Hal ar.  The Hal ar coat i ng was used 
because i t  has been proven to be hi ghl y 
resi stant to hydrof l uor i c  aci d  
envi ronments.  [ 1]  The bypass system 
uses two val ves connected to the 
roughi ng pump exhaust  v i a  a Tee.  The 
normal l y open val ve i s connects to the 
exhaust l i ne goi ng to the i nput of the 
CDO.  On the other si de of the tee i s a  
normal l y cl osed val ve that connects 
di rect l y to the PES duct to bypass the 
CDO. When the NF3 gas st i ck i s  
act i vated i n the chamber gas box, the 
output nupro val ve pneumati c si gnal  i s  
t i ed i nto a pressure swit ch.  Whenever  
the pressure swi tch i s  act i vated, the  
pump exhaust i s sent di rect l y to the 
scrubbed exhaust duct .  There i s a  
manual control l er  f or  abatement uni t  
mai ntenance act i v i t i es.  Because the 
HDP process uses an i dl e pl asma to  
mai ntai n the chambers temperature  
when the chamber  i s i dl e,  an abatement  
uni t  mai ntenance event  or  f ai l ure al so 
requi res a chamber wet  cl ean. Because 
of the bypass, mai ntenance can saf el y 
work on the abatement uni t  wi t hout  
shut t i ng down the i dl e  pl asma. A mi cro  
swi t ch i s at tached to the actuator of  the 
normal l y open val ve that i nter l ocks the 
output nupro f or  the si l ane gas st i ck.  I f  
the system i s l ef t  i n manual bypass 
mode or  there i s a  val ve f ai l ure,  the 
si l ane wi l l  not f l ow and the chamber  
woul d go i nto an al arm state.  The 
i nter f ace i s desi gned so that  i t  can 
i ntegrate wi t h any CV D tool s.   
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