Title:

OF MAKI NG AND OPERATI NG SAME

enbodi ment, the device conprises a transistor (32) forned above a

BASED, TRI PLE-WELL FULLY DEPLETED SO STRUCTURE, AND VARI QUS METHODS
Abstract:

[err]

In one illustrative

si | i con- o) INMSRNATIONASAFISIAARICN K30)IsHED URDER €6k AireRT BOOMRAHINTRBARY PSR . 2

buried insulation |ayer (30B) .and an active |ayer (300,

Ol T B

(43) International Publication Date
2 October 2003 (02.10.2003)

PCT

and a first well

e AT R AR =

(10) International Publication Number

WO 03/081677 Al

HO1L. 29/786
PCT/US02/40398

(51) International Patent Classification’;
(21) International Application Number:

(22) International Filing Date:
17 December 2002 (17.12.2002)

English
English

(25) Filing Langunage:
(26) Publication Language:

(30) Priority Data:
10/104,939 21 March 2002 (21.03.2002) US

(71) Applicani: ADVANCED MICRO DEVICES, INC.
[US/US]; One AMD Place, Mail Stop 68, P.O. Box 3453,
Sunnyvale, CA 94088-3453 (US).

(72) Inventors: WEI, Andy, C.; 9323 Manchaca Rd #125,
Austin, TX 78748 (US). WRISTERS, Derick, J.; 13710
Overland Pass, Bee Caves, TX 78738 (US). FUSELIER,
Mark, B.; 12232 Barrel Bend, Austin, TX 78748 (US).

(74) Agent: DRAKE, Paul, S.; Advanced Micro Devices, Inc.,
5204 East Ben White Boulevard, Mail Stop 562, Austin,
TX 78741 (US).

(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, H, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP,KR,KZ, LC,
LK, LR, LS, IT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ,NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SK, SL, T3, TM, TN, TR, TT, TZ, UA, UG, UZ, VN, YU,
ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, T3, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SI, SK,

[Continued on next page]

(54) Title: BASED, TRIPLE-WELL FULLY DEPLETED SOI STRUCTURE, AND VARIOUS METHODS OF MAKING AND

OPERATING SAME
46 4o #
31 48 60 2\ (
AN .
‘S\li“ /30C

il ez

2
30/ 58 / 56/ 54/ \52 \54

v (57) Abstract: In one illustrative embodiment, the device comprises a transistor (32) formed above a silicon-on-insulator substrate
(30) comprised of a bulk substrate (30A), a buried insulation layer (30B) and an active layer (30C), the bulk substrate (30A) being
doped with a first type of dopant material and a first well (50) formed in the bulk substrate (30A), the first well (50) being doped
with a second type of dopant material that is of a type opposite the first type of dopant material. The device further comprises a
\& second well (52) formed in the bulk substrate (30A) within the first material, the transistor (32) being formed in the active layer
=i (30C) above the second well (52) an electrical contact (60) for the first well (50) and an electrical contact (62) for said second well
(52). In one illustrative embodiment, a2 method of forming a transistor (32) above a silicon-on-insulator substrate (30) comprisedof
& abulk substrate (30A) a buried oxide layer (30B) and an active layer (30C), the bulk substrate (30A) being doped with a first type of
¢r, dopant material is disclosed. The method comprises performing a first ion implant process using a dopant materiat that is of a type
&> opposite the first type of dopant material to form a first well region (50) within the bulk substrate (30A), performing a second ion
implant process using a dopant material that is the same type as the first type of dopant material to form a second well region (52) in .

8

O

=

the bulk substrate (30A) within .

i

[Continued on next page]

the bul k substrate




with a second type of dopant material that is of a type opposite the first
type of dopant material. The device further conprises a second well (52)
formed in the bulk substrate (30A) within the first material, the
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(30A) bei ngn idop@ehabdd rporf | r St type of dopant material is disclosed. The .
nmet hod conprises performng a first ion inplant process using a dopant
material that is of a type opposite the first type of dopant material to
forma first well region (50) within the bulk substrate (30A), performng a ,
second ion inplant process using a dopant material that is the same type as
the first type of dopant material to forma second well region (52) in the
bul k substrate (30A) within the first well (50), the transistor (32) being
formed in the active |layer (30C) above the second well (52), formng a
conductive contact (60) to the first well (50) and form ng a conductive
contact to the second well (60). The nmethod further conprises a contact

~well (58) formed in the bulk substrate (30A) within the first well (50),

the contact well (58) being conprised of a dopant material that is of the
sane type as the second type of dopant material, the contact well (58)

within the first well (50) having a dopant concentration that is greater

than a dopant concentration of the first well (50).

the first well (50), the transistor (32) being formed in the active layer (30C) above the second well (529, forming a conductive contact
(60) to the first well (50) and forming a conductive contact to the second well (60). The method further comprises a contact well . .
(58) formed in the bulk substrate (30A) within the first well (50), the contact well (58) being comprised of a dopant material that is
of the same type as the second type of dopant material, the contact well (58) within the first well (50) having a dopant concentration
that is greater than a dopant concentration of the first well (50). '




