Audio ICs

Dual preamplifier with ALC
BA3308/BA3308F

The BA3308 and BA2308F are dual preamplifier ICs with built-in ALC circuits, and have been designed for use in
stereo radio-cassette recorders and tape recorders. They come in compact 9-pin SIP (BA3308) and 14-pin MF
(BA3308F) packages. and have two record/playback preamplifiers, and an ALC circuit. The preamplifiers have high
gain and low distortion, and can be directly coupled to the tape head without coupling capacitors. This prevents
tape head magnetization and “pop” noise generation.

A built-in rectifier means that an ALC circuit with good channel balance and large dynamic range can be
constructed with addition of just an external time constant circuit.

The ICs also include power-on mute circuits that suppress “pop” noise generation.

@Applications
Stereo radio cassette recorders, cassette decks and
home stereo systems and music centers

@Features
1) Built-in ALC rectifier diode. 6) Low noise (Vum = 1 p Vims)
2) Wide operation supply voltage range (Vee = 4.5V 7) Input coupling capacitors and not necessary.
1o 14V). ' 8) Good ALC channel balance.
3) Low current consumption (lo = 3.5mV). 9) Power-on mute circuit.
4) High gain (Gvo = 80dB). 10} ALC dynamic range can be varied by the addition
5) Low distortion (THD = 0.1%). of an external input resistor.

@Absolute maximum ratings (Ta = 25'C)

Parameter Symbol Limits Unit
Supply voltage Voo 16 v
BA3308 a50*"
Power dissipation Pd mw
BA3308F 450*2
Operating temperature Topr —25~75 T
Storage temperature Tstg —55~125 c

% 1 Reduced by 9.5mW for each increase in Ta of 1°C over 25°C.
# 2 Reduced by 4.5mW for each increase in Ta of 1°C over 25°C (when mounted on a 70mm x 70mm
x 1.6mm glass-apoxy PCB),

®Recommended operating conditions (Ta = 25C)

Parameter Symbol Min. Typ. Max. Unit
Supply voltage Vee 4.5 — 14 v
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@Block diagram
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@Electrical characteristics (unless otherwise specified Ta = 25, Vee = 7.0V, f= 1kHz and BPF : 20Hz to 20kHz)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions hcdi?:ji:"emem
Quiescent circuit current la 15 | 35 | 45 | mA | V=0Vims Fig.1
Open-circuit voltage gain Gvo 70 80 - dB | Vour=—10dBV Fig.1
Total harmonic distortion THD - 0.1 0.3 % | NAB34dB, Vour=40mVms Fig.1
Input resistance Rin 15 25 45 | k2 - Fig.1
Maximum output voltage Vom 06 | 1.2 | — | Vms | THD=1% Fig.1
. ) _ Conversion with Rg = 2.2k} and )
Input conversion-noise voltage Viin 10 | 20 | uVins NAB 34dB at 1kHz Fig.1
Re = 3.9kQ), Vv = -70dBV .
ALC ran — ’

C range ALC 40 | 45 ds reference, THD = 3% Fig.1
ALC Channel balance AALC - 0 | 25 | dB | Vin=—60dBY, —30dBV Fig.1
Channel separation cs 60 | 75 | — | dB | Vo=0dBY, NAB34dB Fig.1
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@®Measurement circuit
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@Application example @ Application example circuit PCB (copper side)
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@Total application circuit
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(1) Switches ara in the playback positions.
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(2) Set the values of Ra and Ca depending on the characieristics of the playback/recarding head.
(3) The capacitor Ca is for head resonance treble compensation during playback, and prevention of
high-frequency neise. The racommended value is about 1000pF.

(4) L and Cc are a bias trap.

@Circuit operation
(1} Recording
1) Recording ampiifier (See Fig. 5)

2)

The channel 1 and 2 amplifier input stages of the
BA3308 (pins 8 and 2) can be direct-coupled,
and the input coupling capacitors C1 and Cz are
not particularly required.

The voltage gain of the recording amplifier is giv-
en by Gv = Rs/Rs, but as a “pop" noise is gener-
ated when power is applied, {see “operation
notes”), use the time constant circuit values given
for Ca and Rs (Cs and R4) in the application exam-
ple circuit diagram, or values close to these, and
adjust the voliage gain with Rs (Rs). Rs (Rs) is also
the DC bias feedback resistor, and is connected
between pin 3 (7), and the output capacitor Cs
{Cs).

ALC (See Fig. 6)

The BA3308 includes a signal rectifier block and
electronic potentiometers required for the ALC. In
the signal rectifier block, a comparator compares
the DC output voltage component of the output
stage signal (pins 3 and 7) to avoltage of 4.5Vr

Fig. 4

{1V is about 0.7V, so 4.5V Is approximately 3V),
and if itis above this, the comparator switches
on, and charges the smoothing capacitor C». The
operating point of the amplifier's ch1 and ch2
output stages is fixed at 3Vr, so when the signal
output voltage is 1.5Vr {an effective value of
approximately 0.75V), the comparator goes on,
DC signals for electronic potentiometer control
are generated, and the ALC starts operating.

The electronic potentiometers are connected be-
tween the input lines (pins 2 and 8) and GND,
and the input signals is attenuated by the ratio of
the electronic potentiometer resistances and the
external resistors R1 and Rz. The range of the ALC
can be varied by the values of Ri and Rz, but if
they are too large the S/N ratio will worsen. Suffi-
cient ALC range should be obtained with R1 and
Rz values of around several kochms. C7 and Ry
connected to pin 5 set the ALC attack and recov-
ery times. The larger the values of these
constants, the longer the recovery time, and the
smaller the value of Cr the shorter the attack time,
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(2} Playback (See Fig. 7) when power is applied). The output stage (pins 3
During playback, the ch1 and ch2 amplifiers are and 7) operating point is fixed at 3Vr. Therefore,
used as NAB equalizer amplifiers, and time as indicated in the Vume. vs, Vec characteristic (see
constant circuits are connected between pins 1 Fig. 19), evenif the Voo voltage is made larger
and 3, and 7 and 8 in the negative-feedback sec- than 5V, the maximum output voltage will not ex-
tion to give the NAB characteristics. The voltage ceed 1.2V (typ.}. The ALC circuit is not required
gainis given by : for playback, so pin 5 is grounded. The S/N ratio

Gv=| RutRs/ {I+jwCo-Rs) | /Ra during playback Is better if the external resistors
In the same way as for recording, the NAB time R+ and Rz that are connected to the input pins (2
constant circuit is adjusted to give the required and 8) for recording are swiiched out.
gain (to prevent generation of a “pop” noise
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@0Operation notes

The BA3308 has a built-in power-on mute circuit to
prevent generation of a “pop” sound when the power
is applied. The generation of the “pop” sound is pre-
vented by the DC blocking capacitors Cs and Cs con-
nected to pins 1 and 9, and the charge time required

for the ripple filter capacitor Cs that is connected to pin
6. :

To ensure correct operation of this circuit, use the val-
ues given in the application example circuit for Ca, Ca,
Ra, R4, Ce and Ra.

@Application example circuit PCB component layout (component side}
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@Electrical characteristics curves
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Fig. 16 Channel separation vs.
frequency
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@External dimensions (Unit; mm)

f=1kHz

MAXIMUM OUTPUT VOLTAGE : Vom (Vome)

SUPPLY VOLTAGE : Voo (V)

Fig. 19 Maximum output voltage vs.
supply voltage
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted. ‘

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 constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay carelul 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 spacifications for such devices. ROHM COQ., LTD., disclaims any warranty
that any use of such device shalt be free from infringement of any third party's intellectual
property rights or other propristary rights, and further, assumes absoclutely 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 cataloguse are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, elactrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an exiremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controlters, 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 {cr labor) as determined 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.




