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FEATURES

Recreate Concert Sound Without Initial Encoding
Single Definition Control for Ease of Adjustment
Fixed or Variable Bass Boost Control

Super Low Noise: -95dBA typ IEC-A Weighted
No Undesirable “Pumping” or “Breathing” Effects
Matched Circuits for Stereo Applications
Buffered Outputs

Transducer Independent
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No Extra Speakers Needed

XR-1071

BBE® Il High Definition
Audio Processor

September 1996-4

APPLICATIONS

Home Stereo Systems

Television Sound Systems (Stereo Ready)
Portable Battery Powered Stereo Syslems
Automobile Stereo Systems

Telephones and Answering Machines

* & & & &

Multi Media Personal Computers

GENERAL DESCRIPTION

The XR-1071 is animproved version of the high definition
audio matched-pair sound enhancement processor using
the patented BBE® Il Sound Enhancement technique. It
is designed for use with stereo sound systemsto enhance
the music 1o provide more realism to the sound regardless
of its source. No initial encoding of the source signal is
needed to achieve the sound enhancement. The
XR-1071 provides this enhancement without additional
speakers and is compatible with full-sized and
headphone transducers for use with a variety of systems.

With the use of the DEFINITION control, the amount of
enhancement can be adjusted 1o the preference of the
listener. This single control affects both channels equally,

reducing the complexity of the system adjustment. In
addition, bass boost control is also provided to balance
the dynamically changing high-band. Several fixed-level
or variable-level configurations with minimal external
components are possible. Furthermore, a single control
disables the sound enhancement with internal analog
switches.

The XR-1071 is fabricated using bipolar technology o
provide extremely low noise (-95dBA typ), low fotal
harmonic distortion, and acceptable current con-
sumption (15mA typ) for battery operated applications
and is available in 32 lead Shrink DIP and 44 lead PQFP
packages.

ORDERING INFORMATION

Operating
PartNo. Package Temperature Range
XR-1071CP 32 Lead 400 Mil 8DIP -30°C 1o +75°C
XR-1071CQ 44 |ead Plastic QFP (10mm X 10mm) -30°C to +75°C

®1991

EXAR Corporation, 48720 Kato Road, Fremont, CA 94538 4 (510) 668-7000 4 FAX (510) 668-7017
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BLOCK DIAGR AM
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Figure 1. Block Diagram - One Channel of XR-1071
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XR-1071

PIN CONFIGURATION
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32 Lead SDIP (0.400") 44 Lead PQFP
PIN DESCRIPTION
Pin # | Pin #
QFP DIP Symbol Type |Description
40 1 GND REF | Ground Reference Input. This is the reference input to the BBE® Analog Ground
generating circuit. Since the circuil is self biased, only a capacitor need be con-
nected.
4 2 VEE P Negative Power Supply.
42,36 | 3,30 C1 - Capacitor One. Connection point for peak detector capacitor.
43,35 | 4,29 G2 - Capacitor Two. Connection point for peak detector capagitor.

2,32 5,28 DET CUT 0 Detector Qutput. Connection point for capacitor on output of peak detector.
4 6 Lin | Left Channel Input.

5,29 7,26 | DEFC OUT O Definition Control Output. Connection point for capagitor on output of definition
control circuit.

6,28 8,25 All Pass @] All Pass Output. Buffered output of signal to be fed thru capacitor to High Pass In-
put.

7,27 9,24 Low Pass Low Pass. Connection point for low pass filter capacitor.

8,26 10,23 | High Pass | High Pass Input. The high pass filter capacitor is connected between this point and
the All Pass Output.

9,25 11,22 VCA Qut @] Voltage Controlled Amplifier Qutput. The VCA oulput is capacitively coupled from

this point to the Sum Node.
10,24 | 12,21 L/P Gain 1 @] Low Pass Gain One Output. See lex! for explanation.
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XR-1071

PIN DESCRIPTION (CONT’D)

Pin# | Pin &

QFP DIP Symbol Type |Description

13,21 13,20 L/P Gain 2 O Low Pass Gain Two Output. See texi for explanation.

14,20 | 14,19 | Sum Node | Summing Node Input. Additional high and low signals generated elsewhere are
added to the signal at this pin.

15 15 Lout @] Left Channel Qutput.

16 16 BBE® | BBE ® Bypass Control Input. Conlrol point for internal bypass swilches. Controls
both channels.

18 17 DEF | Definition Control Input. Control point for amount of amplitude compensation in
the high band. Controls both channels.

19 18 Rout O Right Channel Output.

30 27 Rin | Right Channel Input.

37 31 Voo P Positive Power Supply.

38 32 BBE® GND O BBE ® Ground Cutput. This is the output to the BEE® analog ground generating
circuit. This very clean ground is used for several peripheral component
connections.

Notes

The following pins are no connect (N/C) in 44 POFP package: 1,3,11,12,17,22,23,31,33,34,39,44.
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RECOMMENDED DC OPERATING CONDITIONS

XR-1071

Symbol Param eter Min. Typ. Max. Unit Conditions
Voo - VEE Total Supply Voltage 6 24.0 A PDIP package
Voo - Ve Total Supply Voltage 6 20.8 A PQFP package

ELECTRICAL CHARACTERISTICS

Test Conditions: Voo = +5VDC, VEg = -5VDC, Ty = +25°C unless otherwise specified.

Symbol Parameter | Min. | Typ. | Max. | Unit |Conditions
General Characteristics
lco Positive Supply Current 15.0 20.0 mA
lee Negative Supply Current 15.0 20.0 mA
VREG Regulator Qutput -400 -275 -150 my No load
AVa/Alg Load Regulation -20 -5 +10 my +1mA load
Filter
Auvp Midband Signal Path Gain 1.1 1.6 2.1 dB
A g1 Loband Signal Path 1 Gain 0.0 0.5 1.0 dB
Apo Loband Signal Path 2 Gain 4.5 5.0 55 dB
Al g3 Loband Signal Path 3 Gain 7.0 7.5 8.0 dB
Alpa Loband Signal Path 4 Gain 9.2 9.9 10.7 dB
Ayg Unboosted Hiband Signal Path -0.4 0.7 1.6 dB
Gain
Appmax Max Boost Hiband Signal Path 8.7 9.7 10.7 dB
Gain
Aorr Gain of BBE® CFF Signal Path -0.5 0.0 0.5 dB
Rectifier
Non Noise in BBE®ON Mode (IEG-A weighted)
-95 dBA Bass Boost = min
-93 dBA Bass Boost = max
Norr Noise in BBE®OFF (Bypass) -113 dBA (IEC-A)
Mode
PSRR Power Supply Ripple Rejection 30 dB 10Hz
45 dB 60Hz
50 dB 100Hz
Specifications are subject to change without notice
ABSOLUTE MAXIMUM RATINGS
Power Supply Voltage: Voo - VEE .- ... .. .. 26 VDC Derate above 25°C ............... 8mw/C
Power Dissipation (package limitation) .... @ 25°C Storage Temperature ............ 65°C to +150°C
32 Lead SDIP package ............... 1W ]
Derate above 25°C . .. . ... ... IMWLC Maximum Input Voltage ................ Voo +0.3V
44 Lead PQFP package .......... 817mw Minimum Input Voltage . ................. Vep-0.3V
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XR-1071

SYSTEM DESCRIPTION

The XR-1071 is designed 1o provide even more life-like
audio to reproduced sound than previous versions of the
BBE® Sound Processors. The XR-1071 would normally
be located in the preamplifier section of a sound system
after the tuner or input section and before the amplifier
stages that drive the ftransducers (speakers or
headphones). Since no initial encoding of the signal
source is needed, virtually any audio signal, including
both monaural and stereo broadcasts and recordings,
can benefit from the use of the XR-1071 BBE®Il sound
enhancement processor.

PRINCIPLES OF OPERATION

The XR-1071 provides a means to compensate for the
fransient distortion caused by the non-ideal interface
between amplifier and transducer. BBE® sound
enhancement compensates for this distortion by making
corrections to the amplitude and phase.

PHASE COMPENSATION

Phase compensation is utilized 1o change the time
sequence of the freguency spectrum so that the
fransducer may reproduce the sound envelope more
faithfully. The time shift introduced by the phase
compensation is fixed internally and is not controlled by
the user.

The block diagram of Figure 1. shows one channel of the
stereo XR-1071 device. Signal enteringthe device atINis
buffered and filtered into three bands (Lo, Mid, and Hi) by
the LPF, BPF, and HPF. Note that the HPF is fed via the All
Pass output. Also note that the BPF is generated by
subtracting the signal from the LPF and HPF outputs. In
this way, the BPF output is at-180° phase, and the HPF is
at -360° phase. All signal paths are recombined at the
final summing node. The tolal system phase response is
approximately linear and remains virtually unchanged
regardless of all syslem adjustments {see Figure 2.) In
this way, the appropriate phase compensation for proper
sound enhancement is guaranteed.

AMPLITUDE COMPENSATION

With the DEFINITION control, adjustments can be made
for different types and sizes of ftransducers and
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environments, and for the personal preference of the
listener. The DEFINITION control indicates the degree of
amplitude compensation for the high frequencies of the
incoming signal. This circuit has been improved to
eliminate undesirable “pumping” and “breathing” effects
while improving musical quality and voice intelligibility.

Referring again to the block diagram of Figure 1.,
buffered input signal is monitored by a single, wide-band
peak detector. Both the detector’s output and a voltage at
DEF are fed to the DEF Control circuit. The voltage at
DEF is lislener adjusted via a 5K linear-laper
potentiometer. In this way, the DEF Control circuit
generates a control voltage for the VCA that is based on
the amount of music present and input from the listener.
Hiband signal fed 1o the VCA is then amplified according
to this control voltage. The additional Hiband from the
VCA output is recombined with the signal via the Sum
Node input. The result is a dynamically changing Hiband
with the listener adjusting the maximum boost. The
resulting gain curves can be seen on the right half of
Figure 3.

It should be noled that a single DEF input controls both
channels of the dual channel device.

BASS BOOST

Bass boost control is implemented to give a fuller sound
complementing the dynamically changing high frequency
band. The bass boost control can be configured as fixed
or left variable for adjustment by the listener.

Bass boostis accomplished by G1 and G2 from Figure 1.,
which independently amplify the Loband signal. Outputs
L/P Gain1 and/or L/P Gain2 may be used to add additional
Loband signal via the Sum Node input. Resulting gain
curves can be seen in the left half of Figure 3.

The level of bass boost can be fixed to any of four levels
shown in the table of Figure 4. without the use of any
external components (see Figure 6.(a). If variation is
desired, switches can be used for listener selection from
these four levels (see Fig.6b). Fixed resistors can be
used to set a customizable fixed boost level (see
Figure 6.{c). Boost versus resistance can be seen in
Figure 5. Even more elegant, the use of two ganged
audio-taper 100kQ potentiometers will allow finely
adjustable bass boost ranges (see Figure 6.{d).




BBE®BYPASS FUNCTION

The XR-1071 has on-board bypass capability. Noise in
the bypass mode is extremely low (-113dBA). The BBE®
bypass function is performed by two internal analog
switches (one for each channel). These switches can be
controlled with one external SPST switch, as seen in
Figure 7. Pin 16 has an internal pulldown current such
that the external switch needs only a single throw. The
external resistor Rs can be calculated as follows:

Ve — Vee) min

_
RSmax = 72uA =

If Rg is too large, the internal switch circuit may not
function properly. If Rs is too small, “popping” sounds

may occur when switching to and from bypass mode.

XR-1071
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POWER CONNECTION

The XR-1071 has internal biasing for analog reference,
eliminating the need for an external bias source in
single-supply applications. However, the XR-1071 can
also be used in split-supply applications. BBE® Gnd
output pin is approximately 1/2 way between the supply
vollages and is provided for several key connections 1o
minimize noise feed-through. Appropriate connections
can be seenin Figure 7.

LICENSE AGREEMENT

The XR-1071 is manufactured by EXAR under license
from BBE® Sound Inc. BBE® is a registered trademark of
BBE® Sound Inc. A license from BBE® Sound Inc. (tel.
714-897-6766), is required before the XR-1071 can be
purchased from EXAR.
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XR-1071

Gonnections Fixed | Gain Wilh
Path#| L/P Gain2 L/P Gain1]| Path Gain | 100KQ Pot
1 no no 0.5dB n/a
2 no yes 5.0dB 1.110 5.0dB
3 yes no 7.5dB 1.110 7.5dB
4 yes yes 9.9d8 1.1 10 9.9dB

Figure 4. Bass Boost - Connection and Control
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Figure 5. Bass Boost - Variable Control
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9




XR-1071

See Note
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Figure 7. Typical Application Schematic (DIP Package)
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32 LEAD SHRINK PLASTIC DUAL-IN-LINE
(400 MIL SDIP)

Rev. 1.00

XR-1071

Seating A

Plane L !

-

INCHES MILLIMETERS
SYMBOL MIN MAX MIN MAX
A 0.140 0.200 3.56 5.08
Aq 0.020 0.070 0.51 1.78
Ao 0.120 0.180 3.05 4.57
B 0.014 0.023 0.35 0.58
B4 0.030 0.085 0.75 142
C 0.008 0.014 0.20 0.36
D 1.080 1.120 2743 28.45
E 0.390 0.435 9.91 11.05
Eq 0.300 0.370 7.62 9.40
e 0.070 BSC 1.78 BSC
an 0.400 BSC 10.16 BSC
eg 0.400 0.500 10.16 12.70
L 0.100 0.150 254 3.40
[+ 0° 15° 0° 15°

Note: The control dimension is the inch column
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XR-1071

44 LEAD PLASTIC QUAD FLAT PACK

(10mm X 10 mm, QFP)

Rev. 1.00
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INCHE S MILLIMETERS

SYMBOL MIN MAX MIN MAX

A 0.078  0.093 1.97 2.35

Ay 0.001 __ 0.010 0.02 0.25

As 0.077  0.083 1.95 2.00

B 0.012  0.018 0.30 0.45

0.005  0.009 0.13 0.23

D 0.510 _ 0.530 12.95 13.45

Dy 0.390  0.398 9.90 10.10
e 0.0315BSC 0.80 BSC

L 0.026  0.037 0.65 0.95

o 0° Pl 0° rad

Nole: The conlirol dimension is the millimeter column
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Notes
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Notes

14




Notes

15




XR-1071

NOTICE

EXAR Corporation reserves the right to make changes to the products contained in this publication in order 1o im-
prove design, performance or reliability. EXAR Corporation assumes no responsibility for the use of any circuits de-
scribed herein, conveys no license under any patent or other right, and makes no representation that the circuits are
free of patent infringement. Charts and schedules contained here in are only for illustration purposes and may vary
depending upon a user’s specific application. While the information in this publication has been carefully checked;
no responsibility, however, is assumed for inaccuracies.

EXAR Corporation does not recommend the use of any of its products in life support applications where the failure or
malfunction of the product can reasonably be expected to cause failure of the life support system or to significantly
affect its safety or effectiveness. Products are not authorized for use in such applications unless EXAR Corporation
receives, in writing, assurances fo its satisfaction that: (a) the risk of injury or damage has been minimized; (b) the
user assumes all such risks; {(c) potential liability of EXAR Corporation is adequately protected under the circum-
stances.

Copyright 1991 EXAR Corporation
Datasheet September 1996
Reproduction, in part or whole, without the prior written consent of EXAR Corporation is prohibited.
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