
United States Patent [191

Stengel 

[54] SWITCHING REGULATOR AND AMPLIFIER
SYSTEM

[75] Inventor: Robert E. Stengel, Ft. Lauderdale, Fla.

[73] Assignee: Motorola, Inc., Schaumburg, Ill.

[21] Appl. No.: 402,242

[22] Filed: Mar. 10, 1995 

Related U.S. Application Data 

[62] Division of Ser. No. 237,325, May 3, 1994, Pat. No. 5,422,
317, which is a continuation of Ser. No. 269,944, Jun. 29,
1994, abandoned, which is a continuation of Ser. No.
974,017, Nov. 10, 1992, abandoned.

[51] Int. Cl.6 ...................................................... G0SF 1/613

[52] U.S. Cl . .......................... 323/223; 323/224; 323/285; 
323/351 

[58] Field of Search ..................................... 323/223, 224, 

[56] 

323/225, 282, 285, 299, 351 

References Cited 

U.S. PATENT DOCUMENTS 

3,531,712 9/1970 Cecchini ................................. 323/224 
3,829,788 8/1974 Ford .......................................... 330/10 
4,016,501 4/1977 Jasinski et al . .
4,586,002 4/1986 Carver . 
4,717,889 1/1988 Engelmann ............................. 330/297 

Iin 
-- 208 

228 

Vin 

-\ 
206 

230 

200 

204 

GND 

CONTROL 
.......... 

202 

I 11111 11111111 111 11111 11111 11111 11111 11111 11111 11111 IIIII IIIIII Ill lllll llll 

L 

US005506493A 

[11] Patent Number:

[45] Date of Patent:

5,506,493 

Apr. 9, 1996 

4,742,311 5/1988 Van Der Zwart ....................... 330/297 
4,752,747 6/1988 Botti et al ............................... 330/297 
5,075,634 12/1991 French .................................... 330/146 

OTHER PUBLICATIONS 

Motorola Semiconductor-Master Selection Guide 1992 
(Rev 5)-Cover pages, pp. 5.3-7. 

Primary Examiner-James B. Mullins 
Attorney, Agent, or Firm-Barbara R. Doutre 

[57] ABSTRACT 

A voltage regulator (200) includes a controller (204) which 
selectively activates a plurality of switching means (208, 
210, 214, and 212) in order to select between a first current 
loop in which an energy storage device is charged by an 
input supply and a second loop in which the energy storage 
device is coupled to the output terminal (242) of the regu
lator (200). The switching from the second current loop to 
the first is governed by the controller (204) determining that 
the loop current in the second loop has reached a predeter
mined level. A first switching audio amplifier (300) is 
disclosed which uses the voltage regulator (200) to provide 
a continuously variable output voltage (318) in order to 
provide for high quality amplification which is independent 
of the volume setting. A second audio amplifier (400) 
includes a converter (436) which provides discrete voltage 
levels to a full wave bridge in order to provide improved 
audio output. 
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