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INTEGRATED CIRCUff MANVFACTURING 

Tecbnleal J!leld 

This invention relates to methods and materials for the manufacture of 

integraied circuits. 

S Baekpmul of the Invention 

Contamination by mobile ions, especially by alkaJinc and aJkalia&.eatCh 

metal ions, (Group I and Group II elements) is responsible for many failures of 

integrated circuits, especially during high temperature operating bias bum-in teat&. 

Mobile ion contamination may be inb'oduced at varioua stage& dnring integrated 

10 circuits fabricalion. 

. Those conccmed with the development of integrated cln:ult 1r.Cbnology 

have continuously sought for mataia1s and tedmiques to reduce mobile ion 

cxmtaminatlon. 

Summary of the Inven.Uon 
ts . Mobile ioa. cootamiDat.lon is reduced by the pmsem invention which 

illustratively .includes an organic solvent together with a ligand for cbclating Group I 

and Oroup n ions. 
In an altemative embodiment, the present invention includes methods of 

integrated circuit fabl'icadon utilizing organic solvents together with a ligand for 

20 cheladng Group land Group 1I ions. 
DetaDed Description 

One penmnla1 source of mobile im contamination 1s organic solvents 

used in photorcsist removal and post-metal etch cleaning. Typlcal solvents include 

blonds of primary and secondary amines.and other inert solvents such as 

2S dimethylsulphoxide and dlmethylacetylamlde. These solvents are usually stored in 

plastic (for example. bigb density polypropyle&le) containers. The manufacture or 

these plastic containers involve the USC of inorganic catalysts which COD.taiJl Oroup I 

and Group D elements. Ccmsequcndy, when these solvem arc stored in these p1astlc 

containers. tho Group I and Choup Il e1.ementa leach into the solvent. The 

30 concentration of tbcsc clomcnbi jn tho solvettt increases with duration of contact with 

ti.. plastic. 

Applicant bu discovered that organic ligands that eoordinate to the 

C:roup I and Group ll eJmnenta such aa crown cthcn (for example.. 18-Crown-6, 18-

Qown-5, 18-Crown-4) and cyclodextrioes lnhibil lhe adsorpdon or the Group I and 

35 Gronp U elements on the substratD surfaces. 18-Cmw.o-6 is dcscrlbcd in U.S. patents 

3,562,295 and 3,WI .562. 
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Additlo.n of the above-mentioned ors.me ligands to organic solwnts 

eonventionally used in cithel photmesist .removal ot post-mtal etch clean-up bu 
beBn found to significantly inhibit contamination by Omup 1 and Group n elements. 
Also, addition of the above--mentioned organic ligands to the above-mentioned 

5 organic solvents will significantly exteDcl tho shelf lifo of lhesc sohmts with respect 
to the build-up of Group I and Ckoup II eontaminants. · 

Applicant's cxpcrimcntB uaios titanium. nitride or ailkon dioxide 1ilma 
deposited on silicon substrates and inspected with SCCOJldary ion mass spectrosc:opy 
(SIMS) indicate that the addition of the above-mcntfuned ligands to sllCh 

10 conventional organic solvent formulation such as ACT-CMI. a registered lrademark. 
of ACT Incorporated or Allentown. PA sipificantly n:duml the short-tam (1eu 

than 60 minutes at mom tcmperatum) c:ontaminatlon of these subatra. by the 
Oroup 1 and Group II clements. (However, long-term exposure or 1beM 11ubslnltcs to 

tho ligand-modified organic solventa result in excessive accnmnlation of Group I and 
15 Group ll elements on tho .surface of tho substtates as compmd. m exposure to the 

unmodified organic solvent.) 
Crown ethers can be dcriviti7.ed wi~ poly.methylene groups to convert 

them into surfactants which would enhance tho iilhibitioa properties of 1hc llpnd­

modifted solvents. 
20 Typical application. a patterned photoresist may be removed f.rom 

etched oxide, metal or semiconductor featmea formed over oxide (1uc;h as silicon 
dioxide and silicon oxynitridc), metal or semiconductor aubatrato features using the 
above-mentioned organic solvents .modified with the above-mmtioned ligands, 

thereby mluc.ing the possibility of Onnlp I or Group ll ccmtamination of the 

25 resulting integrated circuit. Alternatively, etched metal conductois over oxide, met.al 
or semiconductor substrates may be rinsed in an organic solvent modified with the 

above Ugands. thereby reducing the possibility of Group I or Group U contamination 
ot the resulting integrated circuit. Jn additioa. the shelf life of tho above-mentioned 
organio solvents may ha extended with Iespect to Group I or Omup II contamination 

30 by aulding aim abuve-mentioaed llganda to thcac solvents ln thcJr con•atnera. 
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-1. A material comprialng: 

an organic solvent capable _of photon:sist mnoval tDptber with a 

matmial characleri7.ed by a ligand for cbeladng Group 1 and /or Group II 
ion•. 

2. A material compriaing: 

an organic solvcm capable of mnoving polymoric material aemaining 

oa ~conductors after said conductors have been etched in the presence or 
pbotoresist, together with a material charactelif.ed by a ligand for chelating Group I 

and Otoup D ions. 

10 3. The material of claim 1 or claim 2 whelein said ligand ii chosen .from 

the group consisting of cmwn ethers and cydodextrJnea. 

4. A method of .intograted cJrcuit fabdcatioB mrnprising~ 

removing pattemecl photore&ist from etched features utmzing an organic 

solvent together with a mater.ial characterir.ecl by a ligand for chelating Gmup I and 

1 s Group n Ions. 

5. A method of integrated circuit fabrication c:omprlsiog: 

rlosiog otcbed metal cooductom with an org-imic solvmt together with a 

material characterif.ed by a ligand for chelating Group I and Group II ions. 

6. Tho method of claim 4 or claim. 5 wherein said ligands aro chosen 

20 fmm the group consisting of crown ethers and cyclodextrines. 

7. The method of claim 4 wherein said etched features are :formed over a 

substrate. and said substrate is chosen from the group eonmst.ing of midcs. metals. 

and semiconductors. 

I. Tbc method of claim 5 whemln said metal c:onducton m:o fonned oV« 

2S a substrate. and said su.b&trate is chosen from the group consiating of oxides. metals. 

and semic.onductors. 


