Audio ICs

3V dual preamplifier
BA3304F |

The BA3304F is a monolithic, dual-preamplifier IC designed for 3V applications. It been designed especially for low-
voltage operation.

The preamplifiers can be directly coupled to the head to minimize the “pop” noise at power on. When combined
with the Rohm BAS204, it is a simpte matter to design a high-performance circuit for cassette players.

@Applications
3V headphone stereos, 3V micro-cassette players and
low-voltage stereo equipment.

®Featurss _

1) Low noise (Van = 1.2 g Vime), 5) Built-in bias circuit minimizes “pop" noise.

2) Input coupling capacitors not required. 6) Emitter-follower output for low output impedance.

3) Noinput coupling capacitors means high bass sta- 7) Good low \'roltage characteristics (operation pos-
bility. sible from 1.2V).

4) Good channel balance.
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BA3304F

. @Absolute maximum ratings (Ta = 25C)

Parameter Symbol Limits Unit
Supply vollage Ve 45 A
Power dissipation Pd 500 * mW
Operating temperature Topr —25~75 C
Storage temperature Tstg —55~125 C

* When mounted on a 50mm x 50mm x 1.6mm glass-apoxy PCB, reducad by 5.0mW for aach

increase in Ta of 1°C over 25°C.

®Internal circuit diagram
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Fig. 1

®Description of circuit (see Fig. 1)

As shown in the equivalent circuit for the BA3304 in
Fig. 1, the first stage is a differential amplifier. This
gives good stability with respect to temperature and
supply voltage variation, and improves resistance to
earth and power supply noise.

The second stage uses Darlington pairs to increase
the inputimpedance and the gain of the first stage.
The output is an emitter follower which suppresses de-
terioration of the linearity due to the influence of the
equalizer terminat, and prevents drop in maximum out-
put.

@¢Electrical characteristics {unless otherwise specified Ta = 25C, Vec = 3V, f= 1tkHz and R = 10Q)

Parameter Symbol| Min. | Typ. | Max. | Unit Conditions Meaén:(r:zwent

Quiescent current I 0.6 1.5 28 mA | Vin=0Vims Fig.2

Open-loop voltage gain Gvo 68 80 — de Vour=—10dBm, f=1kHz Fig.2
ViN=0Vms, Rg=2.2kQ )

i i - . 2.2 V Fig.2

Input conversion noise voltage Vi 1.2 1t Vems BPF (20~20kHz) ig

Maximum output voltage Vom 300 560 - MVms | THD=1%, f=1kHz Fig.2

Channel separation cs - —65 | —55 | gp | Otherchannel Rg =2.2k0.R Fig.2
f=1kHz

Input bias current la - 180 400 nA | Vin=0Virs Fig.2

Total harmonic distortion THD - 0.05 0.2 % Vour=0.3Vms, f=1kHz Fig.2
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@®Measurement circuit
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Fig. 2

@®Application example (Fig. 3)

C1 and C: . Capacitors for prevention of oscillation and
RF mixing

The recommended value is 100pF. If the value of the
capacitors is too small, oscillation and RF noise due to
strong RF signals can degrade circuit performance. It
the value of the capacitofs is too large, the audio fre-
quency characteristics will deteriorate.

Cs : Filter capacitor

The recommended value is 47 4 F. The startup time af-
ter power is applied is related to the value of this ca-
pacitor. If the value of the capacitors is too small, tran-
sient noise when power is applied will be large.

C:and Cs : Bypass capacitors

The recommended value is 47 x F. The time constant
of the circuits formed by these capacitors and the re-
sistors Ry and R: determines the bass cutoff frequency,
R1to Rs, and Cr and Cs © equalizer terminal (NAB)
These components set the time constant for normal
tape (120 u S), and the tape speed to 4.75cm/s. The
gain is 33dB at 1kHz,
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Fig. 3
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@Electrical characteristics curves
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Fig. 6 Total harmonic distortion vs.
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@Operation notes
{1} Input-side virtual ground
If coupling capacitors are used to connect the head
with the preamplifier input, the capacitor charging cur-
rent flows in the head and can magnetize it. To prevent
this, a virtual ground is used on the input side, and
coupling capacitors are not required even with a
single-rail supply.
This is the bias pin input and the virtual ground point
for the negative feedback, and the bias for the input
transistor is taken from this terminal. The only DC cur-
rent that flows in the magnetic head is the base bias
current for the input transistor, which is not enough to
magnetize the head,
(2} Capacitorfor prevention of oscillation and RF
mixing
With the BA3404F, a capacitor must be connected be-
tween each input pin and the bias pins to prevent os-
cillation and RF mixing. The recommended value for
this capacitor is 100pF. I it is too small, oscillation and
RF noise can adversely affect circuit performance.
Conversely, if the value of the capacitor is too large, it
will affect the audio frequency characteristics. These
capacitors can also be used for treble compensation.
Determine the value based on the relationship with the
magnetic head impedance.
(3) Bypass capacitor
The capacitor connected in series with the gain-setting
resistor between the NF pin and the hias pin, is the by-
pass capacitor. The value of this capacitor determines
the bass characteristics
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Fig. 10

(4) Playback equalizer (NBA)

The playback equalizer characteristics are determined
by the RC circuit connected between the output pin
and the NF pin. For the circuit shown in Fig. 10, with a
closed-loop gain of Gve {dB) at a frequency of 1kHz,
the value of the circuit components is given by the fol-
lowing equations :

BA3304F
A2=15.6 XRa>{106vc/20 (Q)
Ri= 2 X Rz (Q)
53
—8
c= 318010 F)
Rz

The recommended value for Rs is about 100Q. If Rs is
too large, the voltage gain will not mateh the calcu-
lated value.
(5) Capacitive loads
The BA3304F has an emitter-follower output, so os-
cillation is apt to occur if the load is capacitive (if the
capacitance of the load exceeds 150pF with Vec = 3V,
oscillation will occur). Oscillation is apt to occur if the
closed-loop gain (Gve) is lower than 30dB at f = 1kHz.
Caution is especially required with long lengths of thin
shielded wire. If use of a large capacitive load cannot
be avoided, connect a resistor of a few hundred ohms
in series with the load.
{6} Input/output interference
Performance degradation due to input/output interfer-
ence is related to the amplifier gain, the amount of
feedback from the output to the input, and amplifier
phase rotation. Care is required to avoid component
layouts that will cause input/output interference when
high gain is used. With regard to component layout,
we recommend that you separate the virtual earth for
the input and output components, and have one earth
at the bias pin.
(7) Assembly precautions

a) Power supply
To avoid possible destruction of the IC, before con-
necting the power supply pins to the PCB, ensure that
there are no shorts due to solder bridges, and take
care to ensure that the polarity is correct.

b) Static
Static electricity that accumulates on the ¢lothing of
operators and on belt conveyers can range from thou-
sands to tens of thousands of volts. To prevent dam-
age to components due to static discharge, ensure
that all operators and conveyor belts are earthed.
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@External dimensions (Unit: mm)
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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, sither 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 ény chance, a defact 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 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 spacifications 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 commaercially 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 audlo-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
maltunction of which would directly endanger human life {such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel 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 catagory of strategic material (or 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,




