
US008466744B2 

(12) United States Patent (10) Patent N0.2 US 8,466,744 B2 
Salomie (45) Date of Patent: Jun. 18, 2013 

(54) AMPLIFIER AND SIGNAL FILTER (56) References Cited 

(75) Inventor: I0an AleXandru Salomie, Kamuela, HI U.S. PATENT DOCUMENTS 
(Us) 3,723,896 A * 3/1973 Flickinger ................... .. 330/255 

(73) Assignee: Bryston-OmegaLeap Partners, OTHER PUBLICATIONS 
Peterborough’ Omano (CA) National Semiconductor, High Q Notch Filter, 2 pages, Mar. 1969. 

_ _ _ _ _ ELEKTOR-USA, 200V Audio Power Ampli?er Driver, 1 page, Jul. 
( * ) Not1ce: Subject to any d1scla1mer, the term of this 24, 2007' 

Pawnt is extended or adjusted under 35 Renardson, The MJR-7 Mosfet Power Ampli?er, 5 pages, updated 
U.S.C. 154(b) by 45 days. Oct. 11,2007. 

Renardson, A Simple Audio Power Ampli?er Design, 6 pages, 
(21) Appl.No.: 12/900,347 updated Oct. 28, 2008. 

Bryston, 3B-SST Schematic, 2 pages, Oct. 18, 2002. 
(22) Filed: Oct. 7, 2010 

* cited by examiner 
(65) Prior Publication Data 

Primary Examiner * Robert Pascal 
US 2011/0084764 A1 Apr. 14, 2011 

Assistant Examiner * Khiem Nguyen 

Related U 5 Application Data (74) Attorney, Agent, or Firm * Jensen & Puntigam, PS. 

(60) Provisional application No. 61/249,989, ?led on Oct. (57) ABSTRACT 
8: 2009- A signal ?lter circuit, an ampli?er circuit, combinations 

thereof and methods for con?guring and using the same are 
(51) Int‘ Cl‘ provided. Embodiments of the ampli?er circuit may provide 

H03F 3/45 (200601) precise reproduction and ampli?cation of input signals. The 
(52) U-s- Cl- ampli?er may be built entirely with discrete components or an 

USPC ........................................................ .. 330/260 integrated Circuit may be Con?gured to provide some or all of 

(58) Field Of Classi?cation Search the modules included in the ampli?er. 
USPC ................................................ .. 330/252i26l 

See application ?le for complete search history. 25 Claims, 32 Drawing Sheets 

3400 

1056 1008 i 1057 / 

1003 i 

411014 1016*,‘ 1960 
\+ 
1 

Feedbac k 

1061 4/1 
10175 







US. Patent Jun. 18, 2013 Sheet 3 0f 32 US 8,466,744 B2 

wEoét. 
mEmét. 
mEwdt. 

mEodt. 
mEmdoF 
wENdow 
wEmds. 
were-‘mew 
wEodm: 
mEQRZ. 
mENEQF 

/ 
/ 

/ 

/ 

/ / 

/ / 

/,, ,4, 

\123 , Nd 

\ \ \ 

/ / / z / 

\ \ \ \ \ 

\ 

\ 

/ z / / , 

25> 

For.‘ 

\ \___ 

:35; 

DN. F 



US. Patent Jun. 18, 2013 Sheet 4 0f 32 US 8,466,744 B2 

mm 

NON 
NI! 

SN 

urmmmémm 

Nrnnmmén 

NImmmnQm 3cm. 634. “SN. bow? wow? vain now-. 



US. Patent Jun. 18, 2013 Sheet 5 0f 32 US 8,466,744 B2 

mm 

mom 

urmmmémm ~50 

NImmmmdm 

NImmmmmd 25w. tow-n wow-n tam tam taw taw Uc 



US. Patent Jun. 18, 2013 Sheet 6 0f 32 US 8,466,744 B2 

\ 
\...._........_....... 

\ 
\ 

s V 

0:596 

F. 

2:96 





US. Patent Jun. 18, 2013 Sheet 8 0f 32 US 8,466,744 B2 

FIG. 8 

(Output 
/>Rv 
) ( +\) Ground 
100k 

10p 10p 

FIG. 9 





US. Patent Jun. 18, 2013 Sheet 10 0f 32 US 8,466,744 B2 

mm. 4 , v 4 M mmuaw 

“aw. umw Lg 

.. LW! 1W. .|..|..M|..|..|... .. .. .. .. .. .. .. 

mwmmi amwmmg 



US. Patent Jun. 18, 2013 Sheet 11 0132 US 8,466,744 B2 

Power Signal Power power 
Supply Ground Supp|y Ground 
1055 1054 1057 1058 

Amplifier 1000 

Driver Stage Voltage Ampli?er Stage (VAS) 
1003 1008 

Reference Voltage 
Module 1009 

Current v36? Module; Enhanced Casoode with 
Filters Module 1010 

1056 
CFF‘ Module 1005 CFP with Filters 1011 

inverting / Noninverting out ut 
Inputs 1006 Trans?stor Constant 

Bias Current 
Constant Current Module Modu'e Module 

1007 1012 1013 

1053 1066 1059 
Signal 
Ground Input Filter Feedback POWel’ Power 
1052 Network Network Transistors Supply 

Module Module Module 1060 
1002 1017 1014 

1051 |— Output 
Feedback 1062 

1061 Zobel 
input Signal Input Signal Network Power 

1051 interface Signed and Filters Ground 
1001 Ground Module 1064 

1067 1015 
1063 

Output Power 
Signal Ground 

Interface 1065 
1016 

Output 

FIG. 12 511123’ 



US. Patent Jun. 18, 2013 Sheet 12 0f 32 US 8,466,744 B2 



US. Patent Jun. 18, 2013 Sheet 13 0f 32 US 8,466,744 B2 

V+1055 V+ 1055 

\\ 4 1004A 

1005B 

A 6 O 0 1 

SG 1006A 

1 006B @232 
' 1007A 

V- 1055 V- 1 055 

FIG. 145 FIG. 14A 
PG 

1007D 

FIG. 15A FIG. 158 FIG. 15C 



US. Patent Jun. 18, 2013 Sheet 14 0f 32 US 8,466,744 B2 

V+ 1055 

1004B“ / 

1005A 

1005C 
A 6 0 0 1 

1006A \\ 

F 10068 

L mm? @232 
~—~ 1007A 

1007B // 

V- 1055 V- 1055 

.14D FIG .14C FIG 

G 7 0 0 AI 1007!: 

FIG. 15D FIG. 15E 



US. Patent Jun. 18, 2013 Sheet 15 0f 32 US 8,466,744 B2 

1057 

1059 

1059 

1009A 

FIG. 16 



US. Patent Jun. 18, 2013 Sheet 16 6f 32 US 8,466,744 B2 



US. Patent Jun. 18, 2013 Sheet 17 0f 32 US 8,466,744 B2 

xveqpaad 



US. Patent Jun. 18, 2013 Sheet 18 0f 32 US 8,466,744 B2 

cmow +> 



US. Patent Jun. 18, 2013 Sheet 19 0f 32 US 8,466,744 B2 

NN 8m 

w 18$ w :0, 

E w 

¥ 

S3. EAT 

NE L 

s . ?ak =2 

d 1“; N819 mm =2: 81 32,: 
3 N6 5 2.2: 8 

\ B 32: 

. 5O , ‘ 

5 8m 3 “5N? m 

55% _ 

5m 

“5M :1 “Z0 Q 
82%“ 

2% 
858“ 

g5 £2 8 34 we 

NN 2m 

cow? 




























































