Title: METAL-I NSULATOR- METAL CAPACI TOR IN COPPER [err] Abstract: A
paral l el plate capacitor in copper technology is forned in an area that has
no copper below it (within 0.3[err]) with a bottometch stop |ayer (104),
a conposi (1 NERNSTIOPNA BN RPLICAIOPN PERLISHEDANDER THE RATENT| COORERORBION TREATVI(RCT ayer ,
an oxi de capacitor dielectric (120), and a top plate (130) of Ti N The
process involves etching the top pl at ggfkg | eave a capacitor area, etching
t he bot {OWol Ritdledtdl Propatydieandatidn0 M4 avj i ' ;
doposi 1m0 2 | Mconbamenh o octr 1< 2 TG B TUEL AN Bl TGHRRY o,
the top surface of the capacitor top B¢ opening contact apertures to
t he top andbpunitéresnopdluBRa@ndated | OWer i nt er contgiterhgioaal PublicatidnunipeOCESS
t hat parti al 128 Japeaes2 @5071200)e cap | aypron the | YWd 02088 bhTeX2and t he
top plate while penetrating the nitride cap layer above the bottom plate,
then cytsh iR@ndibdaPra@hk dilgncsRpaci tlodiLdi8t ect i esRRpulnkd V=881 VD08 &IsPeR@k/ &kl O
of the nitride cap |ayer. neth, J.; 31 Riverside Road, Sandy Hook, CT 06482 (US).
(21) International Application Number: PCT/EP02/01049
(74) Agent: KLEIN, Daniel, Compagnie IBM France, Direc-
(22) International Filing Date: 16 January 2002 (16.01.2002) tion de la Propriété Intellectuelle, F-06610 La Gaude (FR).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,

(25) Filing Language: English

(26) Publication Language: English GM, HR, HU, ID, I, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,

(30) Priority Data: MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK,
09/764,832 17 January 2001 (17.01.2001) US SL, TJ, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.

(71) Applicant (for all designated States except MC): INTER-  (84) Designated States (regional): ARIPO patent (GH, GM,

NATIONAL BUSINESS MACHINES CORPORA- KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
TION [US/US]; New Orchard Road, Armonk, NY 10504 Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
(Us). European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(71) Applicant (for MC only): COMPAGNIE IBM FRANCE (BE, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, ML, MR,
[FR/FR]; Tour Descartes, 2, avenue Gambetta, F-92066 NE, SN, TD, TG).
Paris la Défense Cedex (FR).
Published:
(72) Tnventors: ARMACOST, Michael, D.; 6546 Woodcliff without international search report and to be republished
Drive, San Jose, CA 95120 (US). AUGUSTIN, Andreas, upon receipt of that report

K.; Holzstrasse 19, 80469 Munich (DE). FRIESE, Gerald,

R.; Apt. 9, 2 Greenhill Drive, Fishkill, NY 12524 (US).  For two-letter codes and other abbreviations, refer to the "Guid-
HEIDENREICH, John, E., III; 332 Lewis Avenue, York-  ance Notes on Codes and Abbreviations"” appearing at the begin-
town Heights, NY 10598 (US). HUECKEL, Gary, R.; 555  ning of each regular issue of the PCT Gazette.

(54) Title: METAL-INSULATOR-METAL CAPACITOR IN COPPER

130 o pesreeseee: 5 : =
120\ ~ N ’04
’l{_i/IIIIIlIIIIIII 4/ ra I<III)ILLL‘_1‘///IIILI£QIII Ll AL L Ll L 102
<4 4 <Ak & ke LA LA AR b
ANSAN VRN AR NN AAANANNANRRARNANANRARN AN Ny
L\\\\\\\\\\\\\\\\\ ARLARRURNENNANSANANNNNRAY / 20
AEAARNALANA NN NN AN NN A
AARALAANLANNNINNANN NN /\\
7 ANAVALAANNNANLANNA NN ‘r\’\'\zz
CANATANANYIASSAY S IR AY LAY ] /\Q
AULALNANAANVANANNAN A NN N
BAN NN AN ANNN NN AN /\\
\\\\\\\\\\\\\\\\\\\\\\\\ N N
R VY R
syadaaass NN S ///\
/7 7 7,
s 5
//1
L

(57) Abstract: A parallel plate capacitor in copper technology is formed in an area that has no copper below it (within 0.31) with
a bottom etch stop layer (104), a composite bottom plate (110) having an aluminium layer below a TiN layer, an oxide capacitor
dielectric (120), and a top plate (130) of TiN. The process involves etching the top plate to leave a capacitor area, etching the bottom
plate to a larger bottom area having a margin on all sides; depositing an interlayer dielectric having a higher material quality below
the top surface of the capacitor top plate; opening contact apertures to the top and bottom plates and to lower interconnect to a two
a step process that partially opens a nitride cap layer on the lower interconnect and the top plate while penetrating the nitride cap layer
above the bottom plate, then cutting through the capacitor dielectric and finishing the penetration of the nitride cap layer.
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