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FM/AM RADIO CIRCUIT

DESCRIPTION
The LS1691BM is a one-chip FM/AM radio
designed for radio-cassette tape recorders and

headphone tape recorders.

FEATURE
® Small number of peripheral components
® Low current consumption (Vcc=3V)
FM: 10=5.3mA (Typ.)
AM: 1p=3.4mA(Typ.)
Built-in FM/AM select switch
Large output of AF amplifier

FUNCTIONS

FM section

® RF amplifier; Mixer and OSC

(in corporating AFC variable capacitor);
® |F amplifier,

® Quadrature detection;

® Tuning LED driver.

AM section

® RF amplifier, Mixer and OSC (with RF AGC);
® |F amplifier (with IF AGC)

® Detector

® Tuning LED driver

AF section

® FElectronic volume control

® M muting

IC
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BLOCK DIAGRAM
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PIN CONFIGURATIONS

Voltage (V)
Pin Symbol Description Vce=3V | Vcc=6V Equivalent circuit
FM [AM | FM| AM
1 MUTE 0 0 0 0

Phase-Shift circuit, K
2 FM DISCRI Connect ceramic 2.18(2.70(4.88|5.43
discriminator

12K
Vac
. _ *100
3 NF Negative feedback pin | 1.5| 1.5 3.0| 3.0
*100
27| AFOUT Power amplifier | ) 511 5130(3.0] ] GND
output pin
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PIN CONFIGURATIONS

Voltage (V)
Pin Symbol Description Vce=3V | Vcec=6V Equivalent circuit
FM|AM | FM| AM
Connect variable
4 VOL CONT resistor for electronic |1.25]1.25|1.25(1.25
volume control
5 AM osc | AM local oscillation 1, 5514 5501 25(1.25 36K
circuit @
6 AFC AFC variable ) o5 |« |125] = ©
capacitor pin 195V
Regulator pin @_’
8 REG OUT 1.25V (Typ.) 1.25|1.25|1.25|1.25 REQ)
D-
7 FM OSC FM local oscillation 1) »5 14 557 25125
circuit
9 FM RF Connect FM RF 14 5511 25(1.25(1.25
tuning coil
12| FM RFIN FM RF input pin 0.3 0 |0.3]| 0
10 AM RF IN AM RF input 1.25]1.25|1.25|1.25 Voo v
11 NC
13 |GND(FE GND)
] AM A
EM/AM EE IF output pin of FM J l)
14 ouT and AM, Connect IF |0.36| 0.2 [ 0.36] 0.2
filter 20 ]
1 @
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PIN CONFIGURATIONS

Voltage (V)
Pin | Symbol Description Vce=3V | Vcc=6V Equivalent circuit
FM|AM | FM| AM
Voo
FM and AM bands
selection switch
BAND pin. During GND
15 SELECT it becomes AM 0.84) 0 10.88| 0
and during open
it becomes FM
G\D
AM IF Input pin of AM
16 IN IE 0 0 0 0 K ==
FM IF Input pin of FM
17 IN \E 1.3 0 |1.3] O -
GND
18 NC 0 0 0 0
125V
Meter drive
19 | METER circuit (For 1.6 1.6| 45| 4.5
tuning indicator)
N G\D
20 GND 0 0 0 0
AFC pin of W band.
21 |aAFc/age| Puring AM. it ) 501 49l1.25(1.49
determines time
constant of AGC
AFC pin of J
22 |aAFc/aGc | Pand. During AM, 1) o1y o5l 55105
it determines time
constant of AGC
23 |DET oUT Detec“girr‘] output 14 o5 | 1.0|1.25| 1.0
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PIN CONFIGURATIONS

Voltage (V)
Pin [ Symbol Description Vce=3V | Vcc=6V Equivalent circuit
FM|[AM | FM| AM
11K
P lifi E e
24 | AFIN ower amplitier 5 | 0 | o | 0
Input pin 75K
82K
GN\D
Vo
17K
RIPPLE . i
25 FILTER Ripple filter 2.74 2.71/ 5.4 | 5.4 ]73K
90K
26 Vce Power supply pin| 3.0 | 3.0 | 6.0| 6.0
28 GND Power GND 0 0 0 0

* Note: The pin voltage of pin 6 during AM, it is the same pin voltage of pin22 during

JBAND and is the same pin voltage of pin21 during W BAND.

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vcc 14 \
Allowable power dissipation Pb 700 mw
Operating temperature Topr -10~60 °C
Storage Temperature Tstg -50~125 °C
RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Supply voltage Vcc 2~7.5 \%
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ELECTRICAL CHARACTERISTICS
(Unless otherwise specified: Ta=25°C, Vcc=6V)

Characteristics Test conditions Symbol| Min| Typ | Max | Unit
AM circuit current No signal, AM Q1 3.5 10 mA
FM circuit current No signal, FM Q2 7.0 14 mA

FM front end voltage gain| Vin1=40dBmV, 100MHz Gvi 32 | 39 46 dB

FM  detection output | Vin3=90dBmV, 10.7MHz Vb1 39 | 775! 155 | mvrms

level (1kHz, 22.5kHz,DEV)
Vin3=90dBmV 10.7MHz
FM-IF knee level (-3dBpoint) Vb2 24 32 | dBmV

(1kHz, 22.5kHz,DEV)

FM  detection  output| Vin3=90dBmV, 10.7MHz

0
distortion factor (1kHz, 75kHz,DEV) THD1 03120 %

FM meter current Vin3=60dBmV, 10.7M Hz IB1 1.8 3.5 7.0 mA

AM front end voltage gain| Vin2=60dBmV, 1660kHz Gvz2 15 | 22 29 dB

AM detection output | Vin3=85 dBmV, 455kHz Vb3 39 | 775 | 155 |mvrms

level (1kHz, MOD=30%)
Vin3  when 455kHz
AM-1F voltage gain (1kHz, MOD=30%) Gvs 14 ( 20 27 | dBmv

Qutput is -34dBm

Vin2=95dBmV,1660kHz
Vcc=7.8V THD2 0.6 | 2.0 %

(1kHz, MOD=30%)

AM  detection output
distortion factor

Vin3=85dBmV, 455kHz

| 13 30| 70| maA
(1kHz, MOD=30%) 52

AM meter current

Vin=60dBmV, 10.7MHz

. Gva 27 | 31.5| 36 dB
Vin4=-30dBm, 1kHz

Audio voltage gain

Vin4=-20dBm,1kHz
Audio distortion factor | 10.7MHz, THD 0.3 | 2.5 %
Po=50mW, Vin3=60dBmV

Po=50mW, Vin3=0FF,

Vind=-20dBm, 1kHz Voa | 8 | 15 ] 22 dB

Muting level
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TEST CIRCUIT
A ®
VIN4 D M u_L A VIN3
va i g gT ’_S{TB_QE
oD 1
VE

33K

33K
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Devices
Coil Data
AM OSC Core diameter f 0.06mm 2UEW
f (kHz) | L(mH) Qo Number of widings(t)
T e 1to3 4t06
796 270 125 107 796

Equivalent to L-5K7-H5 R12-1684X. Mitsumi Electric
Co.,Ltd. or 7TRS-8441X TOKO Co., Ltd.

AM IFT Core diameter f 0.07mm UEW
G ® -
Co(pF) Qo Number of widings (t)
@:_ @ 1 to2 2to 3 4t06
(6) 180 90 111 35 7

Equivalent to 21K7-H5 R12-8558A. Mitsumi Electric
Co.,Ltd. or 7TMC-7789N TOKO Co., Ltd.

FM RF FM OSC
—+— ¢ 4mm —'L ¢ 4mm
T 4oemmast F sosmmast

AM bar antenna

f (kHz) L(mH) Primary | Secondary

Primary 796 650 91t 20t
o o
Secondary
BPF PFWES
(88 to 108MHz) Soshin Electric Co., Ltd.
CF1 SFU-455B Murata Mfg. Co., Ltd. Or BFCFL-455 TOKO Co., Ltd.
CF2 SFE10.7MA5 Murata Mfg. Co., Ltd.
CF3 CDA10.7MC1 Murata Mfg. Co., Ltd.
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CHARACTERISTICS CURVES

AM FE+IF+AF Input-output characteristics
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