Audio ICs

cassette players
BA3870

The BASBTO is a bass boost audio IC for radio cassette players. BBS adjusts the base boost to a level appropriate
for the volume, achieving a rich sound without distortion. Frequency characteristics can be set externally, enabling

system design to meet the needs of the application.

@Applications
Radio cassette players

@Features

1} Adjustment of the base boost to a level appropriate 3) Treble boost circuit {constant at 4dB) included on-
chip to preserve overall balance.
4) BBS on/off “pop" sound almost nonexistent.

for the volume through BBS,
2) Maximum bass boost level can be set externally.
(20dB recommended)

@Block diagram

BBS (bass boost system) for radio
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Audio ICs BA3870

@Absolute maximum ratings (Ta = 25C)

Parameter Symbol Limits Unit
Supply voltage Vee 8.0 \
Power dissipation Pd 600* mw
Operating temperature Topr —25~75 c
Storage temperature Tstg —55~125 T

# When used above Ta = 25°C, decreasas 6.0 mW per degree,

@Recommended operating conditions (Ta = 25T)

Parameter Symbol Limits Unit
Supply voltage Vee . 3.0~7.0 v
@Pin description
Pin No. Pin name Function
1 GND Substrate ground
2 ouT2 Qutput 2
3 BIAS IN Bias amplifier input
4 BIAS OUT Bias amplifier output
5 DET IN Detection amplifier positive input
6 DET NF Detection amplifier negative input
7 BBS LEVEL | BBS level setting
8 BBS BBS time constant setting
9 QuUT1 Qutput 1
10 CONT BBS on/ott switch
11 CONT BBS time constant setting
12 HP 1 High-range input
13 IN1 Input 1
14 LP2 Low-range amplifier cutput
15 LP1 Low range amplifier positive input
16 LP NF Low range amplifier negative input
17 NC Not connected to inside of IC
18 IN2 Input 2
19 HP 2 High-range input 2
20 Vee Voltage supply
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@Input/output circuit
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@Electrical characteristics (unless otherwise indicated, Ta = 25C, Vec = 5.0V, and f = 1kHz)
Parameter Symbol Min. Typ. Max. Unit Condition
Quiescent circuit current la - 5.0 8.0 mA BBS ON
voltage gain Gv —25 0 +2.5 dB BBS OFF
- _ BBS ON, Vo=20dBm,
Total- harmonic distortion THD 0.05 0.2 % DET IN=0Vrms
Output noise voltage Vo - —90 —84 dBm | BBS ON, DIN AUDIO, Rg=2.2kQ
Input resistance R 9 135 18 kQ
Channel separation cs - —58 —53 dB BBS OFF, Vo=0dBm, Rg=22kQ
Vin=—>50dBm, f=100Hz,
Bass boost BB 17 20 23 dB DET IN=0Vrms
Treble boost TB 20 4.0 6.0 dB VIN==—50dBm, f=10kHz
. o _ BBS CON, Vra=—30dBm,
Ripple rejaction RR 23 28 dB fan=100Hz, Rg=00
HIGH threshold voltage Vin - 11 1.4 v
Maximum output voltage Vom 0.7 1.2 — Vrms | BBS OFF, THD=1%, R.=10kQ
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@®Measurement circuit
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@Circuit Operation

1. Overview of BBS 2. Operation of BBS
BBS is a system which boosts the low end of the 2.1 BBSon
audible frequency range and at the same time lin- The signal system when BBS is on is shown
early controls the amount of boost accerding to in Fig. 1.

the volume to produce a rich sound without dis-
tortion through small diameter speakers. It also
adjusts the gain of the high-frequency range to
attain a balanced sound with natural volume.

HPF

INTO

Fig. 1 Signal system when BBS is on.
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BA3870

21.1 Low range signal

system

The transmission of low range signals in Fig. 1 is as shown below.

IN1— M
j—» LPF1
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Amp A
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ATTH

Amp B LPF2 Amp C —+ OuUT

Amp D

The frequency characteristics of each block are as
shown in Fig. 2, and the gain and cutoff frequency of

each are given by the following equations.

1

Here, R« = Rs = 2Re and Cz = Cg, thus

for1 = foz

and the total frequency shows a —12dB/OCT bass

Cutoff fLPF1 = Hz indi i i
utoff frequency o o= e o {Hz)  boostas indicated in Fig. 3.
Also, as R11 = 2R,
Attenuation of LPF1 : Gun=20log —° (dB) Gur1 + GoL= —6+8
R++Rs =0 (dB)
Gain of Amp A 1 Ga=0 (dB)  and thus the total gain during EVR Max, is
Gimax. = Gret + Ga + Ge + Ge + Goo
EVR =
Attenuation of ATT1 : Gam=20log ———— (dB = Ge (dB)
enuation o AT g R EVA )]
Gain of Amp B : Ge==20log % (dB)
7
1
Cutoff fampB @ fop=-———— Hz
utofi frequency of Amp cLa 27 Foe Co {Hz)
Cutoff frequency of LPF2  : foz= — 1 {Hz)
2r *Ro- C4
Gain of Amp C :Ge=0 {dB)
. Ri1
Gain of Amp D : Gor=20log A (dB)
10
562
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@Circuit operation
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Fig. 2 Frequency characleristics of each block of Fig. 3 Total frequency characteristics of
low-range signal system low-range signal system

2.1.2 High-range signal system

The transmission of high frequency signals in

Fig. 1 is as shown below.

w1 - [iPe] - [amp 3~ our
The frequency characteristics of each block are shown
in Fig. 4, and the gain and cutoff frequency of sach are
given by the following equaticns.
1
Cutoff frequency 1 of HPF : fom= “or - (R+R2 Cr (R+R2) Cr (Hz) The total frequency characteristics show a +6dB/0OCT
) treble boost as shown in Fig. 5.
Cutoff fraquency 2 of HPF : {RatRo) (Hz) Also, Rt = 2Ru, thus
27 * (RiRz+R2R3+RiRs) C1 Gon = +9.5 (dB)

Attenuation of HPF in : Gwer=20l0g Rs (dB) and the total gain Gwi in the f < fcui frequency range is
fraquency range f < foH1 Re+Ra Gii = Grrl + Gon

= Gnm + 9.5 (dB)

Attenuation of HPF N+ G, mp— R .
requency range forz < Grr2=20l0g — ~ /RetR, (48 The total gain Guz in the fewe < f frequency range is

Guz = Grrz + Gow

= Grrz + 9.5 (dB)

(dB)

Gain of Amp D : Gon=20log %ﬂu

10

2.1.3 Combination of frequency characteristics
By combining the Iow-ranée characteristics (Fig.
3) and the high-range characteristics (Fig. 5),
idea| BBS characteristics can be obtained as
shown in Fig. 6.
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Fig. 4 Frequency characteristics of each block of
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@Circuit operation
2.1.4 Bass boost control system
Bass boost control is as follows in Fig. 7.

OuUT1 — | Volume | —

ATTZ2 || Amp E | — |COMP|—~ | BBS |—| ATT1

ouT2 — | volume | —

i aTT2

Fig. 7 Bass boost conirol system
The comparator level and gain of each block are given
by the following equations.

Attenuation of ATT2 : If the volume output level at the beginning of control of
Ris” /R the low range signal system ATT1 is Veas (dBV)
: = —F———  (dB} '
Gimra=20log Riz+Ris” /R ~ Vees + Garmz + Ge = Veom
Gain of Amp E © ‘ In this way, bass boost control is carried out based on
: Ge=20log Rw;:us (dB) the volume as shown in Fig. 8.

Comparator level of COMP :
Ve Riz
Y/ £ - —_—
GOM 20|Og ('\/T R Fha)
Volume Min.:

Ve : DC voltage at BIAS QUT pin /

(dBV)

Gain (dB}
=Y

fols fola femt fenz
FREQUENCY (Hz)

Fig. 8 Characteristics of bass boost control based on the volume
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—“

2.2 BBSoff
When BBS is off, the signal system is as shown in
Fig. 9 dueto the switches inthe |C, and signal

; IN1
flow is as follows. OUTH

IN1 — | ATT3 |~ | Amp D' |— QUT1

The frequency characteristics of each block are shown
in Fig. 10, and the gains are given by the following

equations : Fig. 9 Signal system when BBES is off
Rao
i : = —_— (dB)
Attenuation of ATT3 : Gama=20log Rrot+-Reu
R21+R

Gain of Amp D’ 1 G0’ =20log %122 (dB)

As Ris = Rzo and Rz1 = Rez, the total gain Gorr when

BBS is off is

Gorr=Garrs+Go’
=0 (dB)

and the characteristics are flat as shown in Fig. 11.

- . Amp D' in

L0 IR 2 e g0

g GATTS @

ATT3
FREQUENCY  (Hz) FREQUENCY  (Hz)
Fig. 10 Frequency characteristics of sach block Fig. 11 Total frequency characteristics when BBS is off

when BBS is off

566 ROHNM



Audio ICs

BA3870

@Application example 1
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@Operation notes

1.

External value at CONT = pin
The BBS on/off “pop” sound can be reduced by
increasing the value of the capacitor connected to
the CONT ¢ pin, however, on/off switching time
will increase. Select a value appropriate for the ap-
plication.
External value at DET NF pin
The gain Ge can be decreased by connecting a se-
ries RC circuit to the DET NF pin, however, feed-
back will increase causing greater susceptibility to
oscillation. We recommend a gain Ge of 10dB or
more. .
External value at BBS LEVEL pin
The comparator level can be increased by reduc-
ing the ratio of the resistors connected 1o the BBS
LEVEL pin, howsver, taking into consideration the
supply voltage characteristics and transient char-
acteristics, we recommend the following :
Ve > Vess LeveLZ Ve—500mV

Ve : DC voltage at BIAS OUT pin

(= 1/2 Vo)
Vees Leve © DC voltage at BBS LEVEL pin

4. External value at LP NF pin

The low frequency gain Ge can be decreased by
increasing the value of the resistor in the series RC
circuit connacted to the LP NF pin, however, feed-
back will increase causing greater susceptibility to
oscillation. We recommend a gain Gs of 12dB or
more.

. Coupling capacitors

Decide the polarity of the input and cutput cou-
pling capacitors based on the electrical potentials
of the devices to which they are being connected.
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QUIESCENT CURRENT : Ig (mA)
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Fig. 15 Maximum output voltage vs.
supply voltage

@®External dimensions (Unit: mm)

SIGNAL GENERATOR RESISTANGE : Rg(Q)

Fig. 16 Channel separation vs.
signal generator resistance
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@®Measurement data
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Notes

The contents described in this catalogue are corract as of March 1997.

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permittad, ' . '

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever,

Application circuit diagrams and circuit conétants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions. ‘

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party’s intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer’s right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to uss these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, asrospace machinery, nuclear-reactor controllers, fusl controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

* It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as dstermined by foreign
exchange or foreign trade control laws.

* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




