A layer of a netal

havi ng a transverse di nension not greater than about 350 m

. Is electroplated onto an electrically conducting
substrate having a generally snooth surface with a small

recess therein,

typically fromabout 5 micrometers to about 350 mi croneters KM

the substrate alMCT count er BPELPFBHICTIAL FEEEREY ROATRTON | ng balees

Lo be el AR oA AP RATRIN o SR s

respec
substr
said a
t r ansf
one, a
12000

(51 dntesnatiogsl Bawnt Elpsgifentioyyd pul sds t

LAY RARRABEREHONIRATS B

T T o T coatTiuul o \J

haD Interrationsh BulicetiomNentbery &5 pe (WO 00/22193
ht e C28e cat hodi ¢ pul ses have 42 cvele | es an ab, . 9
nodi ¢ _pul ses have a duty cyclle gt %{"gf'xﬁ’ﬁ‘gﬁ“"g %ﬁb‘nﬁn %ﬁﬁﬂg cC @ﬁgﬁ’

He?) tinernational Filing Date: 14 October 1999 (14.10.99)
{30) Priority Data:

09/172,299 14 October 1998 (14.10.98) uUs

09/239,811 29 January 1999 (29.01.99) us

(71 Applicant (for afl designated States except US): FARADAY
TECHNOLOGY, INC. [US/US]; 315 Huls Drive, Clayton,
OH 45315 (US).

{72) Inventors; and

(75) Inventors/Applicants {for US only): TAYLOR, E, Jennings
[USIUSY; 1841 Laurel Creek Drive, Troy, OH 45372 (US).
SUN, Jenny, J. [CN/US}; 876 Stonehenge Drive, Tipp City,
OH 54371 (US). ZHOU, Chengdong [CN/US}); P.O. Box
13853, Salem, OR 973001853 (US).

(74) Agent: BOLAND, Thomas, R.; Vorys, Sater, Seymour and
Pease, Suite 1111, 1828 L Street, NW, Washington, DC
20036-5104 (US).

ol s R0 R

SeS I 4

LC nul ses.yi Ipgt
oy o bty

ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU,
SD, SE, SG, SI, SL, TJ, T™M, IR, TT, TZ, UA, UG,
US, UZ, YU, ZA, ZW, ARIPO patent (GH, GM, KE,

Z, TZ, UG, ZW), Burasian patent (AM,
KG, KZ, MD, RU, TJ, TM), Buropean patent (AT,
CY, DB, DK, ES, FI, FR, GB, GR, IE, IT, LU,
SE), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GW, ML, MR, NR, SN, TD, TG).

Published
Without international search report and to be republished
upon receipt of that report.

(54) Title: ELECTRODEPOSITION OF METALS IN SMALL RECESSES USING MODULATED ELECTRIC FIELDS

aAnodica

(57) Abstract

ranges from about 10 Hertz to about 12000 Hertz,

A Tayer of a metal is electroplated onto an electrically conducting substrate having a generally smooth surface with a small recess
therein, having a transverse dimension not greater than about 350 micrometers, typically from about 5§ micrometers to about 350 micrometers,
by immersing the substrate and a counterelectrode in an electroplating bath of the metal fo be eleciroplated and passing a modulated reversing
electric current between the electrodes. The current contdins pulses that are cathodic with respect to said substrate and pulses that are anodic
with respect to sald substrate. The cathodic pulses have a duty cycle less than about 50 % and said anodic pulses have a duty cycle greater
than about 50 %, the charge transfer ratio of the cathodic pulses fo the anodic pulses is greater than one, and the frequency of said pulses
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