US006621341B1

a2z United States Patent (10) Patent No.:  US 6,621,341 B1
Shifrin 5) Date of Patent: Sep. 16, 2003
(54) DIAGNOSTIC MEDICAL ULTRASOUND 4373394 A * 2/1983 Renzel et al.
SYSTEMS HAVING A METHOD AND 4,851,791 A * 7/1989 Marotel ........cccceevnnis 331/158
CIRCUITRY FOR FRONT-END GAIN ggggﬁj i i gﬁggz 8PPeit et ai~
,609, * ppelt et al.
CONTROL 5,641,908 A * 6/1997 Hayakawa
) o 5724312 A 3/1998 Oppelt ...oocoveevvernne 367/98
(75) Inventor: - Lazar A. Shifrin, San Jose, CA (US) 6150649 A * 11/2000 Wake et al. ..o.......... 250/208.1
(73) Assignee: Acuson Corporation, Mountain View, FOREIGN PATENT DOCUMENTS
CA (US)
DE 195 05 697 Al * 8/1996
(*) Notice: Subject to any disclaimer, the term of this OTHER PUBLICATIONS
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days. Burr—Brown® VCA610 specification brochure “Wideband

Voltage Controlled Amplifier”, Jan., 1995, 12 pages.
(21) Appl. No.: 09/576,586

(22) Filed:  May 22, 2000

* cited by examiner

Primary Examiner—Patricia Nguyen

(51) Int. CL7 ..o, HO3F 1/00, HO3F 1/36; (57) ABSTRACT
HO3F 3/45; HO3G 3/20; HO3G 3/10
(52) US.Cl oo, 330/174; 330/110; 330/141; A system and method of processing received signals in an
330/254; 330/278 ultrasound imaging system is disclosed. In the system, the
(58) Field of Search ...........c.cccoceuvveiine. 330/110, 141, received signals are amplified by means of a gain controlled

330/174, 254, 278, 281 amplifier, and the gain of the amplifier is varied, by varying
the load capacitance, as a function of depth (time) to
(56) References Cited compensate for the attenuation of ultrasonic energy at dif-

ferent depths within a patient’s body.
U.S. PATENT DOCUMENTS

3972228 A * 8/1976 Mansson ................... 330/281 20 Claims, 7 Drawing Sheets
510
516
528 I
CFB
@
— Ve
22

524 526



