First capamtance pressure sensor (70A B) has a fusion bonde'.
crystal structure (sapphire with cavity). Second one (70A B

- 8l ongat ed anm:gk si NGl e wokbSirit s seiar Shobiry okBANEEATRORE ( 70A,

electric fie nating fromthe buekﬂﬂmﬂ@e'sﬂ“of t he capacitor '--tes First
differ emmhmmmummcnm PUBLISHEDSUNDER THEFATENT COOPERADIONTREXTY (PCT)

| eo—TEn TOA;
?r gnéﬁ M&’"@i@ y'st ;I st | EZ:TM‘E?W"H‘“H‘P"E?Q“WM% i on %m

senpor GQIECH02, 912, cally thick §i4db &ﬁ&éﬁﬁﬁ&?ﬁﬁh‘%ﬁﬂﬁ Sappélb&ﬁ'uﬁ%&rﬁ%)

areldirectly exposed ta a process filuj Lcnm  cavify,

crop an%‘gw AT QG €1 OpBhussBbias |61 Dignatad shies: BR, BY, Ca, CN, IP, RU, (5G) European

patent (AT, BE, CH, DE, DX, ES, FR, GB, GR'IE, IT, LU,

(22) International Filing Date: 22 Febuary 1996 (32102.96) MC; NL, PT, SE).
| 30) Priority Data: Published
081395778 28 February 1995 (280705)  US ‘With international search report.
Before the expiration of the time limit for amending the

claims and 1o be republished in the event of the receipt of

(71) Applicant: ROSEMOUNT INC. [US/US]; 42001 Technology amendments.
Drive, Eden Prairie, MN 55344 (U

(72) Inventors: FRICK, Roger, L.; HC74 Box 1443, Hackensack,
MN 56452 (US). LOUWAGIE, Bennett, L., 211 Union
Termrace Lane North, Plymouth, MN 55441 (US). TOY,
Adrian; C.; 9692 Clark Circle, Eden Prairie, MN 55347
(US).

(74) Agents: CHAMPLIN, Judson, K. et al.; Westman, Champlin &
Kelly; International Centre, Suite 1600, 900 Second Avenue
South, Minneapolis, MN: 55402-3319 (US).

(54) Title: PRESSURE SENSORS AND PRESSURE TRANSMITTERS

{57) Abstract

First capacitance pressure sensor (70A, B) has a fusion bonded single ' '
crystal structure: (sapphire: with cavity). Second one (70A, B) has an : TRANSITTER QUTPUT 52
clongated and thick single crystal structure. Third one (70A, B) uses the 0 : i I -
electric field emanating from the back sides of the capacitor plates. First I s -
differential pressure transmitter uses a process barrier (71) and-an elongated CIRCITRY )p

member as a sensor {70A, B). Second differential pressure transmitter uses
single crystal structures with stress isolation members as sensors (70A,
B). Basically thick slab cavity capacitance sapphire sensors are directly i~
exposed to a process fluid. Slab: 15x3x2 cubic mm, cavity cross section: o~

Imm x 0.5 micro m, capacitance; 42 pF.
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