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B8A2000
BINAURA CORPO'{ATION BINAURA
AUDIO ENHANCEMENT
CIrRCUIT
Features

o Supply Voltage from 5V to 18V

. gpolar Technology for Low Rew 71 ~ 16 [ Ve
oise
s Digital or Manual Control of b [ 2 151 Lour
Enhancnm%t -Depth CX1 O3 14 [ Royr
° Automath/Er\\Fq;\fement of CX3 ['_“ 4 13[] CX4
Elther,MonauraJ or Stereo Signals CX2 s 12 BV
» Sma“ 16- -pin Packacﬁf:} Do ¢ O Vi
-/ RV D1 7 100 RX1
Applications {k‘ﬁ;jxff ~ UNIV/SO [ ¢[J GND
i A
» Home Theater Systems 4 ’Nx ,,,.\ o~
o PC Multimedia S ”\ A Pin Ccnnection Diagram
»  Car Audio - \‘ /, F; Dt:’ I’n;:r:c. ackage or Small-Outline Pack age
* Personal Stereo Systems v»,’;:/ P y
s TV Receivers < \,’/ ’,»’/,"' T ~
s VCRs S S ; /"'\ ~
- ’\\‘\/" / ’:" :‘\: ™
Description TS

The BA2000 Binaura® Audio Enhancement Circuit provides a compact mplementa*:cn S the
Binaura Universal Mode enhancement process for both ste"eog)}*omf and menoghonic sources. In
addition it provides three levels of enhancement depth under digital control or continucus control of

enhancement depth with an external potentiometar. It is designed to operate with either a dual

supplies or a single supply vcltage; an internal refarence voltage source generates a reference at half

of the supply voltage. The chip is fabricated with a bipolar process vhich yields low noise while
allowing a high supply voltage range (5V to 18V).
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BA2000 Data Sheet (Preliminary) May 1997

This document contains preliminary information on a new roduct. ltis subject to change without notice
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Absolute Maximum Ratings
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Description of Pin Functions

Name Pin | Function

Ly 2 Left channel input. Has a 50K nominal input impedance

R 1 Right channel input. Has a 50K nominal input impedance

Lour 1 Left channel output. Designed to drive loads of 2K or greater impedance

Rour 14| Right channe! output. Designed to drive loads of 2K or greater impedance

Vaer 11| Vge: signal reference input. Should filterad to ground with a single supply or connected to ground

for dual supplies
BVier 12 | Buffered Vge: output
DO,D1 6,7 | Depth level control inputs. Two-bit code selects bypass or one of three Gepth levels (see table
below)

UNIV/SO | 8 ~.] Universal/Stereo-Only Mode select input. Selects Universal Mode when logic low

CX1 ,"C}“\\;‘Exgemal Capacitor 1. Nominally shoulc have & capacitor of 10nF (0.014F) connected to ground

CX2 /145 | External Capacitor 2. Nominally should have & capacitor of 27nF (0.027uF) connected to ground

CX3 ///- :4«\.\_Eide(mal Capacitor 3. Nominally should hava a capacitor of 10nF (0.01uF) connected to ground

CX4 // T’3~~Exfe/m§LC§pacitor 4. Neminally should have a capacitor of 27nF (0.C274:F) connected to ground
~ and should be connectzd to RX1 through a 22K resistor

RX1 0. Ndminally.sﬁ’éﬁid'be‘ connected to CX4 pin through a 22K resistor

Vee 16 | Rositive supply. 3 /7 o

GND 8 Supply grqund‘for‘éing[e 'sﬁppiy_dr negative sucply for duai supply

Mode Selection Function Table ™ oS RN

UNIV/30 | D1 | Do | Function 2| Felafivé Denth Gain

X 0 Q Bypass = .[,ﬂ\\\_

0 0 1 Depth Lavel 1, Universal Mode esdss

0 1 0 | Depth Leve! 2, Universal Mode 1‘2.5d';§/ S C\\\\

0 i 1 Depth Level 3, Univarsal Moge 15.5d8 //’ P, /} ~

i O |1 |Deothleveld StereoOniyMode | 8303 ' [T pag Y

1 1 0 Depin Level 2, Sterec-Only Mode | 12,523 NS S T

1 111 | Depthlevel3, Sterac-Only Mods | 13.543 o

,:\:/,/

Application Notes

A typical application circuit is shown in Figure 1. The circuit al'ows control of the depth
levels through TTL level control inputs. If continuous manua! control of the depth level is desired
the circuit in Figure 2 can be used. Whan an external potentiometer is used it is recommenced
that the depth level control pins DO and D1 be sither in on= of two states: both off (bypass) or both
on (Depth Leve! 3).

External Compcrents

Externa! capacitors C1 through C4 should have a =10°% tolerance or belter. Capacitors
based on X7R cr COG (NPO) dielectrics are prefarrad over high-K dielectrics such as Z5U and
Y5V. The latter types should be avoided since they have high temperature coefficients, wide
tolerances (£20%), and significant voliage coefficients which cause harmonic and intermodulation
distortion at higher signal lavels. The resistor R1 should have a 5% tolerance or better. The

TEL:15013652265 Q0Q:38537442
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recommended values for C1 through C4 and R1 are listed in the Description of Pin Functions
above. Since the DC signal levels will be biased at the Veer level, many applications will require
AC coupling capacitors on the input and/or the ouiput. The input capacitors should be chosen
based on the desired roll-off frequency in conjunction with the nominal input impedance of 50KQ
(0.47pF is the recommended minimum vaiue for these input capacitors). Quiput capacitors should
be chosen in a simiiar fashion depending on the loading on the output.

Power Supplies

The BA2000 is designed to operate with a single 5V to 18V supply cr dual =2.5V to <9V
supplies. Proper bypassing of these supplies is important to ensure low noise and proper function
of the chip:” Thi-input signal DC reference leve! is established By the Vage input pin (nominally V.
/2 - 0.3\(,)f<This P can be tied to ground for dual supply operaticn. When operating with a single
supply;the Vae-pin should be bypassed to ground with 2 10-100pF capacitor. The BV, output
provides a Hnﬁitéd"&fivg;buﬁered output of this reference for related circuits such as the depth
adjustment potentiometef,—.

P ; <

;x;. ? f»\\\\\; ‘ /; ’;f ‘,.\‘x
Input and Output Slgnal\Lgve!g\..f R

S - e

In typical operation, it will be necessary tc pravide

clipping on the output; that is, the input signai should be resty to ampiit

possidle Output Voltage Range. While bysassmods (D0 =L'and D1 = L) C
s

no net gain, the enhancement modes can provide cﬁo‘oéidérab/le gaintnat i
signal input. In practice, it is undesiradle to provéde"e'no\‘qg’h‘,hea’droo'm)to/.ens‘_;re no ciipping on a
worst-case signal since 1) the worsi-case condition is rareiy’xéaliza&l,m most'r:{al;v«'orid audio
source material, and 2j allowing maximum heacroom would sevarely dégr\éase tﬁe,,signal to noise
periormance of the entire system. The desired headroem for any system.ds-a comardmise:
dependent on the maximum enhancement Ceptn level used, the source matarial, 25 well as other.
performance factors. The Relative Gain column of the Mode Salection Function Table gives an”
indication of the gain on the bass camponent of the difizrence of the input channc—!s_\('_‘;Fi)’l -
depencent on the depth level. Thisis notan indicator of the overall gain during the enhancement
process; in practice it is much less since the ifference signal component in most cases represents
much less than half of the total signai powsr (especially music recording mixad for LP records).
When playing sources that have been mixed for cempact cisc or other media, the proportion of
diffierence signal can be higher, requiring more headroom.

gz
i
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+5Vio +16V
c7 16 v ]
Left  0.474F, - Left
Vee GND ¢
Input _}é'_” Lix e Lour s . Output
) O.47pF
Rigt —1{ 1o R, , Rour —4——» Right
Input BA2000 Cutput
— 8 TRVS0 L1 s
TTL Level 7 D1 Vaes _ﬁl
Inputs 2+ 100pF
\\ _[_
,/ /’ ‘\\\ Cx1 CX2  CX3 FRxi CX4 BV pes L
A j S 5 4 13 12|
/ \:}\./ ,./i ~ R1 ' [L
\// N’ / ;,\ 22K I\u
R ;NS
-/ TiTh 2 |c3 VT ot
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Figure 1. Sample Application Ci rcut wnth Dlg kal Control of Dantn Level
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4C /8u F ) e
Rignt .__Jf R, Rowr F142 7 might
input BA2000 S~ Cutput
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T7L Level D1 Veer r———y ) Cs
Inputs +1100pF
i} T
X1 Cx2 CX3  RX1 CX4 BY s =
c 5 4 10 13 12
R1
§ 20K
o c2 C3 E; VYT e
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Figure 2. Sample Agplication Circuit with Manual Contrcl of Depth Level
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BinaLga CORPORNITON

FOR IMMEDIATE RELEASE AU RCTR R

Contacts:
Jim Uyeda, Jz. Svlvia France

Binaura Corporation Strategic Business Communications
415.833.6999 112.632.1540

Intemet: jim@binaura.com Inzernet: strbuscom@aol.com

Theresa Pulido

Creative Labs, Inc.
408.428.6600, ext. 6416
Internet: tpulide@creaf.com

CREATIVE LABS INCORPORATES BINAURA AUDIO
ENHANCEMENT TECHNOLOGY TO CREATE 3D STERTO
ENHANCEMENTIN SCUND BL. ASTER PRODUCTS

Binaura Signs Licensing Agreement with Creative Technology Ltd.

MENLO PARK, CALIFORNIA, April 9, 1996 — Binaura Corporation, a leadin
provider of audio enhancement technol logy, tod
enhancement techrology was used to provide 53D stereo enhancement
capabilities in Creative Labs Inc.'s S ound Blaster 16 Value PnP, Sound Blaster
CD £x Multimedia Up _,Aade SOLII‘Lu Blaster 32 PriP Wave-Table Synthesis
Sound Card, Sound Blaster AWE3? PnP Wave-Table Synthesis Sound Card,
and CS200 Speakers. Binaura and Creative Technology Ltd. have signed an
agreement in which the Binaura audio enhancement t technology may be

incorporated into future multimedia and sound products developed by
Creative Labs.

~
O

vannouncad thatits audio

Binaura's 3D audio enhancement technology dramatically restores the

spatial (e.g. ambient sounds or lateral reﬂections) content of recorded material

and increases the breadth and cepth of the sound image. Therefore, Binaura's

3D audio erhancement techna'c g broadens the "sweet spot” for optimal
listening. Binaura's audio enhancement rechnology dynamically erhances both
monophonic and stereophonic signals.

(more)
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Binaura Creates 3D Sound In Creative Labs Products
Page Two

'Itis a priority of Creative Labs to create the most innovative multimedia
and sound products for personal computers,” said Rich Sorkin, vice president,
Creative Labs, Inc. "Binaura's audio enhancement technology allows us to cost
effectively achieve this goal,” he added.

"The licensing agreement with Creative Technologyv Ltd. validates
Binaura's position as the leading provider of audio enhancement technology
the multimedia marketplace,” said Jim Uveda, Jr., president, Binaura
Corporation. "We look forward to workmu with Creative Labs to hroduce
products that redefine the personal computer entertainment experience.

Binaura Corporation was founded in 1994 to devel lop and deliver audio
technologies that redefine the listering experience by dramahca‘dv ennancing

in

any stereophonic or menophonic sound source. Binaura Corporation's sound
enhancement technologies enab

[

2 manuiacturers in the e consumer electrond

O
5

personal computer, proiessional sound, video same, home entertainmen: and

automotive sound industries o

ost-efrectively differentiate their products in

C
the mtematlonal marketplace. Binaura has licensed its sound enhancement

[l
4]
(@)
s
3
@]
=
@)
g,
('D
V7]
—
Q
O
~
D
.
D‘
D
|
~]
Q
O
-r,
-
5
19
3]
.
-
f,a
(9]
(oW
£
[
Pr)

srade kit marketolace with
companie< sucH as Creative Labs. Binaura Corpora‘ n, with beﬁu larsers in
J

Menlo Park, Californiz, is orivately held anc
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