Audio ICs

FM/ TV front end
BA4424N

The BA4424N is a monolithic IC designed for FM front end use. It consists of an RF amplifier circuit, mixer circuit, local
oscillation circuit, IF buffer amplifier, and a variable capacitor-diode for AFC.

@Features

1) An RF amplifier, mixer, local oscillator, IF buffer am- 7) Aresistive load can also be used for the mixer out-
plifier, and AFC diode are included on-chip. put.

2) Reception of VHF terrestrial TV channels is possible. 8) Mixer input coupling capacitor included on-chip.

3) Uses a double balance mixer to improve intermo- 9) Includes a feedback capacitor for the local oscilla-
dulation characteristics. tion circuit.

4) Includes a clamp diode in the mixer output. 10) Compact 9-pin SIP package. Pins arranged for

5) Local oscillation buffer on-chip for improved re- convenient mounting.

sponse to strong input.
6) The output impedance of the IF buffer amplifier is
matched with the ceramic filter impedance at 330Q.

@Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits Unit
Power supply voltage Vee 7.0 Vv
Power dissipation® Pd 500 mw
Operating temperature Topr —25~+475 o
Storage temperature Tsig —55~+125 c
AFC applied voltage Ve 5.0 \

% Reduced by 5.0 mW each increase in Ta of 1°C over 25C.

@Recommended operating conditions (Ta = 25°C)

Parameter Symbol Min. Typ. Max. Unit

Power supply voltage Vee 1.6 4.0 6.0 \
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@Block diagram
BA4424N I@l
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ouT ouT DIODE
@Electrical characteristics
DC characteristics (unless otherwise noted, Ta = 25°C, Vcc = 4V, no input)
Pin No. Symbol Typ. Unit

1 Vi1 0.5 \

2 Vz 1.2 \'

3 Vs 3.8 \

4 Va 4.0 \

5 Vs 0 \'

6 Ve 3.3 \

7 V7 0 A

8 Ve 3.9 A

9 Ve 4.0 \'
AC characteristics (unless otherwise noted, Ta = 25°C and Vcc = 4V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Quiescent current la 26 45 7.2 mA -
Output saturation voltage Vo 30 50 72 mVims | fa=98MHz 100dB u V
Local oscillation voltage Vosc 200 400 630 mVims | fosc=108.7MHz Rs=0Q
Conversion gain Gve 31 36 42 dB fe=98MHz, 55dB pxV
Local oscillation stop voltage Vstop — 0.9 1.2 Voc Rs=0Q
AFC diode capacitance Carc — 13 — pF Vi=2Vbc
naHm 49
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@Measurement circuit
Units
diBNE L‘*rl L Lef 1] Lsrl Lo Resistors; o
L Capacitors; F
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375 Vosc
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% Rs =0Q during measurement of oscillator
voltage and oscillation stop voltage.
Fig. 1
@Pin connections
(@OFM ANT input pin : Connect to BPF Zin = (®IF amplifier output pin . Zout = 330Q

75Q

(@RF amplifier bypass pin . Connect to bypass ca-
pacitor

®RF amplifier output load pin : Connect to RF tuning
circuit

@®MIX output pin . IFT or resistor load

(B®GND pin : IC ground pin

@Circuit operation

(1) RF amplifier circuit

The RF amplifier consists of a common base transistor.
A band pass filter (BPF) is used in the ANT circuit, and
as the RF amplifier is base-grounded, a BPF with an out-
put impedance of 75Q should be used. If a BPF without
DC cutoffis used, a coupling capacitor will be necessary.
An LC tuning circuit is connected to form the output load
of the RF amplifier. A coil with tap or coil with secondary
winding can be used to reduce spurious ratios such as
image ratios. A coupling capacitor for the mixer circuit is
included on-chip. The bypass capacitor for the RF ampli-
fier should have good high frequency characteristics,
and it should be connected to the input BPF ground con-
nection as close as possible to Pin 5 (GND), such that the
connection pattern absolutely does not allow supply cur-
rent to flow from Pin 5.

(DAFC diode pin

(80SC pin

(9Vcce pin

. Cathode pin (anode pin
is connected internally
to ground)

: Connect to resonating

circuit

. IC voltage supply pin

1000pF
il
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(2) Mixer circuit

The mixer circuit is a double balance type with minimal
OSC leakage and little spurious interference. The mixer
output includes a diode limiter for improved response to
strong input signals.

BUFF |- 0scC
RF —=
BIAS —T A
+ * *
Fig. 3

In addition to an IFT, a resistive load can also be used for
the mixer output load. However, take care in this case as
the gain will fall.

(3) Local oscillation circuit

The local oscillation circuit is a Colpitts circuit with
grounded collector. The capacitor between the base and
emitter and the capacitor between the collector and emit-
ter which form the oscillation circuit are included on the
IC. A buffer has been added for input to the mixer circuit
to protect the circuit when strong input is present. Rs is
to prevent spurious radiation. Take care when setting the
value.

8
g %Rs=22Q
150F

Fig. 4

(4) IF buffer amplifier circuit

The IF buffer amplifier consists of an emitter-follower am-
plifier circuit. The output impedance is set in the IC to
330Q, and it can be directly connected to a ceramic filter.

Vee

r———’1F
=
&
Y 5
Vee
330Q
MIX
Fig. 5

(5) Variable capacitor-diode for AFC

A variable capacitor-diode is included in the IC for AFC.
Utilize the FM detection output as AFC signal. The anode
is connected to ground.

¥Rs=22Q
15pF
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@Operation notes

(1) Application circuit

The example application circuit is the one which we rec-
ommend, however, when using it, verify characteristics
carefully.

If external circuit values are changed, set them with suffi-
cient margin to allow for deviations of both the Rohm IC
and external components in the quiescent and transient
characteristics. Also, please note that we have not com-
pletely verified any possible patent issues which the ap-
plication circuit may involve.

(2) Operating power supply voltage range

As long as the operating power supply voltage range is
not exceeded, the circuit functions are guaranteed within
the ambient operating temperature. Although we cannot
guarantee that the electrical characteristic values rated
under the rating conditions will be obtained, there will be
no abrupt changes in the characteristics within this
range.

(3) RF amplifier

A band pass filter (BPF) is used in the ANT circuit, and
as the RF amplifier is base-grounded, a BPF with an out-
putimpedance of 75Q must be used. If a BPF without DC
cutoff is used, a coupling capacitor will be necessary.
Connect the bypass capacitor to the ground connection
of the input BPF. The pattern connecting these should be
such that supply current will absolutely not flow from Pin
5 (the ground line should be laid in the same fashion as
shown in the measurement circuit schematic).

(4) Mixer load

In addition to an IFT, a resistive load can also be used for
the mixer output load. However, take care in this case as
the gain and intermodulation characteristics will be af-
fected.

(5) Local oscillation circuit

To reduce spurious radiation, the oscillation level at Pin
8 (OSC) can be adjusted. This is done by adding a resis-
tor (several Q to several tens of Q) between Pin 8 and the
tank circuit. However, when setting the value, take care
regarding the oscillation margin as related to the tank cir-
cuit Q damp.

(6) IF buffer amplifier

If the buffer amplifier pin is connected to another circuit
to use the buffer amplifier pin’s voltage, take care that a
reverse voltage never appears at the pin.

(7) Power supply RC filter

Do not insert a resistor between the Vcc pin (Pin 9) and
the MIX OUT pins (Pins 3 and 4), as a resistor inserted
in the power supply line will decrease sensitivity due to
the drop in the voltage. Regarding the resistor between
Pin 9 and the RFout pin (Pin 3), set the value so that the
voltage at Pin 3 is not lower than the voltage at Pin 2.
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@CElectrical characteristic curves
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INPUT SIGNAL LEVEL : ViN (dB V)

Fig. 13 IF output voltage vs.
input signal level

APPLIED VOLTAGE : Vcc (V)

Fig. 14 AFC diode capacity vs.
applied voltage

POWER SUPPLY VOLTAGE : Vcc (V)

Fig. 15 Local oscillation voltage vs.
power supply voltage
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LOCAL OSCILLATION VOLTAGE : Vosc
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Fig. 16 Local oscillation voltage vs.

AMBIENT TEMPERATURE : Ta (C)

ambient temperature

@External dimensions (Units: mm)

POWER SUPPLY VOLTAGE : V cc (V)

power supply voltage

105305

21.8£0.2 2.8t0.2

58402
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Fig. 17 Local oscillation frequency vs.

AMBIENT TEMPERATURE : Ta ('C)

Fig. 18 Local oscillation frequency vs.
ambient temperature
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@ The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams information, described herein
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 devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature 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 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.

@ Products listed in this document use silicon as a basic material.

Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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