Audio ICs

1.5V FM/ AM [F system IC
BA4230AFS

The BA4230AFS is an AM/FM IF system IC that operates off a 1.5V power supply.

The FM circuit consists of a differential IF amplifier, a double-balance quadrature detector, and a weak input-signal
|IF mute circuit.
The AM circuit consists of a local oscillator, a double-balance mixer circuit, an IF amplifier, a detector circuit, and an
AGC circuit.
The IC also has a built-in LED driver circuit for AM/FM tuning indication.

@®Applications
1.5V headphone HiFi stereo equipment.
@Features
1) Excellent low-voltage operating characteristics 6) Provision for connection of a low-pass filter for
(0.8V min., 1.0 to 2.0V recommended). AM operation.
2) Two system outputs to enable both upper- and 7} Switch between AM and FM bands by switching
lower-heterodyne AFC operation. the DC power on and off.
3) Built-in FM muting to reduce noise between sta- 8} One output for both AM and FM, allows connec-
tions when tuning and noise when the input signal tion to a MPX without a switch.
is weak. 9} Built-in driver circuit for an AM/FM tuning indica-
4) Quadrature circuit for FM demodulation. tor LED, and forced monaural operation for weak
5) AM oscillator, mixer, and detector circuits built-in. FM signals is possible.
10) Suitable for use with the BA1362F 1.5V FM stereo
multiplexer.
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Audio ICs BA4230AFS

@Absolute maximum ratings (Ta = 25C)

Parameter Symbol Limits Unit
Supply voltage Vee (Max.) 2.5 v
Power dissipation Py 600 * mw
Operating temperature Topr —25~75 C
Storage temperature Tsig —55~125 T

% Roduced by 6mW for aach increass in Ta of 1°C over 25°C.

@Recommended operating conditions (Ta = 25TC)

Parameter Symbol Min. Typ. Max. Unit
Supply voltage Vce 1.0 1.25 2.0 \Y

@Electrical characteristics
FM (Unless otherwise specified, Ta = 25°C and Voo = 1.25V, fn = 10.7MHz, fn = 400Hz, Af = 22.5kHz, and
Vin = 100dB V)

Parameter Symbol Min, Typ. Max. Unit Conditions
Quiescent current la — 7 8.5 mA Mute off, no input
Detector output Vo 40 55 70 MVms | Vin=100dB xV
Total harmenic distortion THD - 0.2 0.6 % Vin=100dB .V
Signal-te-noise ratio S/H 56 60 — dB Vin=100dB 1V
-3dB limiting sensitivity Vin tim) 33 36 39 dBuV | Vour=—03dB
LED sensitivity Vi 41 48 51 dBuV [ IL=1mA
Mute off sensitivity Vm 50 54 58 dB uV -

@Electrical characteristics
AM (Unless otherwise specified, fn = 1000kHz, fm = 400Hz, MOD = 30% and Vin = 100dB V)

Parameter Symbol Min Typ. Max. Unit Conditions
. Quiescent current la — 5.5 7.5 mA No input
Detector output Vo 35 45 55 MVms | Vin=74dB »V
Total harmonic distortion THD - 1.0 2.0 % Vin=74dB uV
Signal-to-noise ratio SN 44 48 - dB Vin=74dB .V
Sensitivity S 10 15 - dBuV | Vo=10mVrms
LED sensitivity Vi 14 18 22 dBuV | lk=1mA
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@®Measurement circuit
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@Application example
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BA4230AFS

@Circuit operation

(1) AM/FM amplifier

The IF amplifier consists of a differential amplifier with
input impedance set by a ceramic filter. The input im-
pedance is set to about 300Q for FM, and about 2k 2
for AM. The circuit switches between the AM and FM
bands when the current to the first-stage amplifier is
switched on and off.
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Fig. 3

(2) FM detector and output circuits

The FM detector uses a quadrature detector circuit.
The output resistance is about 5k 2, and the DC out-
put voltage is approximately 0.6V (1Ve).

Mute operates on the pin 14 output, but not the pin 13
output.

AM output is from pin 14 only.
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Fig. 4
{3) FM mute circuit
The FM mute circuit switches the output resistance on
and off depending on the magnitude of the IFM IF level.
When the the IF level is small, it decreases the audio

output.
To switch muting off, connect pin 15 to GND.

M IF 15 AFOUT
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Fig. 5
(4) AM local oscillator and mixer
The AM oscillator is a differential circuit. The primary
side of the coil is connected to ground, and the sec¢-
ondary side is connected between pin 2 and the AM
VCC.
The AM mixer uses a double-balance circuit. The input
from the antenna goes to pin 4 via a capacitor, and the
mixer output is output from pin 5 to the ITF,
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{5) AM detector and AGC circuits

The AM detector is a differential circuit. The detector
output is high-cut by the circuit formed by the internai
1k Q resistor, and the capacitor connected to pin 16.
This high-cut detector goes through the AF amplifier,
and is output on pin 14 (the AM detector output is not
output from pin 13).

The DC output level of the detector is fed into the AGC
circuit which contrels the mixer circuit and the IF am-
plifier gain.
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{6) AM/FM tuning indicator LED drive circuit and ap-
plication circuits

This circuit can be used to drive a tuning indication
LED. In this case, however, you must provide a sepa-
rate power supply of at least 2V.

To reduce stereo noise when receiving weak FM sig-
nals, it is possible to force the following FM multiplexer
{(eg. BA1362F) into monaural cperation using the out-
put from pin 18. The pin 18 output has about 1dB of
hysteresis.

@Coil specifications .
(1) FMIFT(10.7MHz)4176-303(P-5LG) (SUMIDA)

IC=-{3 sbecr 48 4
3—2 1t
2
=1 M
Voo |1 B[GN0  wiretype 0.09UEW

C=82pF
Qz40

(2) FM DET(10.7MHz)4176-208(P-5LG) (SUMIDA)

Ic—a 04 13 13t
G- o6 Wire type 0.09UEW

C=100pF
Q=50

BA4230AFS
1

AM/FM tuning indicator circuit

Forced-monaural operation circuit
(for weak signals) BA1362F

lsyncoer] | veo |
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(3) AM OSC(796kHz)4177-216(P-5LG) (SUMIDA)
6—4 8t

vC-——3 4 (o3
%{ 1—=3 113t
20
GND-—1 61— AM Vcc

Wire type 0.05UEW
L=250 xH
Q50

(4) AM |FT(455kHz)4175-352(P-5LG) (SUMIDA)

Ic-—a al—cF 6—d4 281
a—2 o1

AM Vog=2¢ 2—1 8o
! E[GND  wiretype 0.04UEW

C=180pF
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BA4230AFS
@Electrical characteristic curves
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Fig. 13 Total harmonic distortion (FM)
vs. ambient temperature
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@External dimensions (Unit: mmy}
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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 par, 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 chancs, 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 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 cther proprielary 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 praperty rights or other proprietary rights
owned or controlied 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 nct 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 use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, asrospace machinery, nuclear-reactor controllers, fusl controllers, or oth-
er safaty 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 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.






