Titl e: TRANSI STOR AND SENSQRS
DIPOLES [err] Abstract:
i ncl udes organic materials havi
ti on-dependent device conprises

ROV

A pol ari zati on

di pol es. The pol ari za-
ce region and a drain region

WCLECULAR MATERI ALS W TH ELECTRI C
“dependent device is provided that

o Re 2.

separ at ed Ry rrERRANORAL APPicRTIoRRVBIISHED UNDBR TBE PATER PEOBERATION 3REAINSECTAL €

(b) a dielectric layer on a .
a mol ecul ar éﬁ%ﬁﬁMQQdeSMQ#&kRFFV'C,~w2;
nol ecul es havi ng rsaizhisol ;
nmol ecul ar

gat e,

and utilization of suitable

| east a portion of the channel

region; and (c)

abl'e di pol gZ[pai
| ayer 1mehdtbtsBd@bri ca ti o

t

the nolec- ular |ayer conprising
ety. Addition of a gate over the

ransi stor, whilé onmi ssion of the

changes i N {43FInRAmtiohal MBRGAREn (A& M t S \ r I cat KlOnIn@fnagionabifublidationG¥unbensor s.
The nol ec ul &rJatusayn200t(@8.012000)sensor PGTe sui t WO 200440089T2nA By

nanoscal e

(51) International Patent Classification’:

21

(22)

(25) Filing Language:

(26)

(30)

: ()

(72)

circuits and are | ess pyppn:ivp t han prinr art

HO1L 51/20,
GOIN 27/414

International Application Number:
PCT/US2003/020068

International Filing Date: 26 June 2003 (26.06.2003)

English

Publication Language: English
Priority Data:

10/187,721 1 July 2002 (01.07.2002) US

Applicant: HEWLETT-PACKARD DEVELOPMENT
COMPANY, L.P. [US/US]; 20555 S.H. 249, Houston, TX
77070 (US).

Inventors: CHEN, Yong; 2762 Bryant, Palo Alio, CA
94603 (US). BRATKOVSKI, Alexandre, M.; 127 Lau-
rel Way, Mountain View, CA 94040 (US). WILLIAMS,
R., Stanley; 1512 Edgewood Road SE, Redwood City, CA
94062 (US).

Agent: LEE, Denise, A.; Hewlett-Packard Company, In-
tellectual Property Administration, P.O. Box 272400, Fort
Collins, CO 80527-2400 (US).

npprnnrhpc

(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, Fl, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, L.S, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CI1, CY, CZ, DE, DK, EE,
ES, Fl, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
8 July 2004

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

LT

*162162*

1

(54) Title: TRANSISTOR AND SENSORS MADE FROM MOLECULAR MATERIALS WITH ELECTRIC DIPOLES

w

WO 2004/003972 A3

T ¥

410
422
424 /f/cji s
420
142 Tl o

416
L

(57) Abstract: A polarization-dependent device is provided that
includes organic materials having electric dipoles. The polariza-
tion-dependent device comprises: (a) a source region and a drain
region separated by a channel region having a length L, formed on
a substrate: (b) adielectric layer on a least a portion of the channel
region; and (c) amolecular layer on the dielectric layer, the molec-
ular layer comprising molecules having a switchable dipolar moi-
ety. Addition of a gate over the molecular layer permits fabrica-
tion of a transistor, while omission of the gate, and utilization of
suitable molecules that arc sensitive to various changes in the en-
vironment permits fabrication of a variety of sensors. The molec-
ular transistor and sensors are suitable for high density nanoscale
circuits and are less expensive than prior art approaches.
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