ICs for FM/AM Tuner

AN7235S

Panasonic

FM Tuner+AM Tuner+FM Stereo Demodulator Single Chips (For Three Volts)

H Overview

The AN72358 is a single chip incorporating AM/FM
front end, AM/FM intermediate frequency amplifier and
FM stereo demodulator. It is a bipolar IC suitable for
three volt radio/radio-cassette recorder.

B Features

» Single chip IC incorporating FM tuner, AM tuner, stereo
demodulator

* Good mutual modulation interference characteristics

* Good AM rejection ratio

¢ High sensitivity

¢ Fewer external parts required

* Wide operating voltage range available

* AM/FM switch built-in

B Block Diagram
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ICs for FM/AM Tuner AN7235S
H Absolute Maximum Ratings (Ta=25T)
Parameter Symbol Rating Unit
Supply Voltage Vee 7 \Y%
Supply Current Iee 25 mA
Power Dissipation Pp 175 mW
Operating Ambient Temperature Topr —20~+75 T
Storage Temperature Tae —55~+150 T
Il Recommended Operating Range (Ta=257C)
Parameter Symbol Range
Operating Supply Voltage Range Vee 1.8V~7.0V
Hl Electrical Characteristics (Vcc=3V, Ta=257)
Parameter Symbol Condition min. typ. max. Unit
Quiescent Circuit Current (FM) Tt No input 10 15 22 mA
Quiescent Circuit Current (AM) Lot No input 6 11 23 mA
FM FE
IF Output Vie Vin=55dB 81 85 89| dBu
Oscillation Output Vosc No input 72 — — dBy.
FM
Detection Output Voltage Vo e Vin=80dB/ 42 56 80 mV
Limiting Sensitivity Via dimy Vou= —3dB 27 30 34 dBy:
S/N Ratio S/N Vin=280dBu =50 —60 | — dB
Total Harmonics Distortion THD Vin=80dB« = 0.5 1.5 %
AM Rejection Ratio AMR Vin=80dBx —25 —32 —40 dB
AM
Detection Qutput Voltage Voam Vi, =60dB/ 35 50 75 mV
Maximum Sensitivity Sinax. Vou=10mV 10 17 26 dB
S/N Ratio S/N Vin=80dB —40 —45 — dB
Total Harmonics Distortion THD Via=380dBu — 1.0 3.0 %
Oscillation Output Vosc No input 70 — — dBy
MPX
Separation Sep. Vin=80dB, Stereo 30 40 — dB
Total Harmonics Distortion (Mono) THD monoy | Vie=80dBz, Mono — 0.5 1.5 %
Total Harmonics Distortion (Stereo) THD sereor | Vin=80dB., Stereo — 0.5 1.5 %
S/N Ratio (Mono) S/N (Monon Vin=80dB.. Mono 50 60 — dB
S/N Ratio (Stereo) SN (stereo Vin=280dB, Stereo 50 60 — dB
Carrier Leak CL 30 39| — dB
Pilot ON Level Veon Vin=80dB, Stereo — 55 18 mV
Pilot OFF Level Ve oFr) Vin=80dB, Stereo 1.1 41 — mV
Capture Range CR Vin=280dB, Pilot 10% 1.8 3| — %
Channel Balance CB Vin=80dB/:, Mono —1.2 0 1.2 dB

Note)

Unless otherwise specified, FM | fc=10.7MHz, f=1kHz
AM ! fc=455kHz, f=400Hz

30% modulation
30% modulation
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AN7235S

[Cs for FM/AM Tuner

M Pin Description

Pin No. Pin Name Pin No. Pin Name
1 FM RF Input 13 | L Ch. Output
2 |FM FEGND 14 | R Ch. Output
3 |FMOsc 15 | Phase Det.
4 | AM Osc 16 |VCO
5 AGC/Pilot Det. 17 | IF Regulator
6 | Supply Voltage (Vce) 18 | AM IF Input
7 |GND 19 | FM IF Input
8 | FM Detector 20 | AM Mix. Output
9 |INC 21 | FM Mix. Output
10 | Stereo Indicator 22 | FM FE Supply Voltage
I1 | Det. Output 23 |FMRF
12 | MPX Input 24 | AM RF Input

M Application Circuit

AM Antenna

FM Antenna
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ICs for FM/AM Tuner AN7235S
H Coil Specifications
Symbol | Application. Frequency | Parameter No.| Manufacturer | Wiring Diagram |Number of Turns{Tuning Capacitance] No Load Q
FM Quad. Gr3zlle®| ©-arr
T Coil IFT—41K9 | Misumi |()TS @—@4T 100pF 90+20%
10.7MHz 0 Ells ®) O-&oT
AM MW e — — S ® O—G87T
2 4 - st + 0,
T Osc. Coil L—5K7—H: Mitsumi | (2) S 4 &6t 10020%
AM Mix. oK =@ o-@ior
Ty Output gf . 71 Mitsumi S @—33T 1500pF 130%20%
455kHz C_® @—-@®141
H Explanation for Use
1. Stereo Indicator (Pind0)
This pin is used as a stereo indicator and VCO check pin.
a) In stereo mode, connect it as follows ©
@@ o
b) When it is not used, open Pin{0.

Open

¢} For checking 38kHz (1/2 VCO free-run frequency), connect it as follows .

I

18kQ

10kQ

Adjustment of 38kHz is done at Pin{8. 38kHz tuning can be obtained by adjusting 10k Q volume.

2. AM IF Input (Pind®)

This is an input pin for AM IF limiter. The following shows its connection.

O

470k Q)

IFIN

ac

Ve

The resistor of 470k Q is used to compensate DC offset of input differential amp. of AM IF limiter.

ICs for
Tuner|

Panasonic

265



AN7235S ICs for FM/AM Tuner

3. FM Muting
This IC incorporates the muting circuit of FM internal channel noise. (Mute can detect weak station signals to remove noise
between channels.)

dB

+— Built-in Mute

Vi (dBge)

4. Vee Pattern

a) FM front end Vee (Pin@)
Pin@2 is used only for FM front end, whether it is internal or external. 22 Q of resistance and 0.01F of capacitance func-
tion as filter from FM mixer.

b) Regulator Pin (PinZ)
This pin is used for FM IF limiter. It is for input differential amp. and AM mixer and oscillation bias. For printed board,
AM ceramic filter is connected to it and also AM oscillation coil is directly connected to this pin. Pin{? is branched from
Ve line.

) IC Vee (Pin®)
This is Ve pin common to the ICs.

5. GND Pattern
a) FM front end GND (Pin(2))
This pin is used only for FM, FE inside. It functions as path in the same way as IC, GND (Pin(Z)) outside.
b) This pin is a common GND pin.
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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COMPOMENTS FOR ALL

Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.

email: info@littlediode.com « LittleDiode.com
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