[Ordering number: EN3577 |

_Monolithic Linear {C-

No.3577 [

LA1886M

AM/FM Tuner

OVERVIEW

The LA1886M is an AM/FM tuner designed for use in
automotive and consumer stereo equipment. It incorpo-
rates all the major functional blocks of a complete,
electronically-tuned AM/FM tuner into a single chip
with performance comparable to, or better than, existing
tuner ICs, '

Each functional block in the LA1886M is an equivalent
of another existing Sanyo IC. These comprise the
LA1175 FM front-end, LA1145 FM IF stage, LA2110
noise canceler, LA3430 MPX stage and LA1137 AM
tuner, Additional components control the AM and FM
mode selection.

The LA1886M operates from a single-ended 7.5 10 9 V
supply and is available in 64-pin QIPs.

FEATURES

* Complete AM/FM wner intcgrated into a single
chip

FM front-end and FM IF stage isolation

Low total harmonic distortion

Excellent signal-to-noise ratio

Second-harmonic beat noise prevention

31 dB channel separation in FM sterco mode
42 dB AM rejection in FM mode

External component count reduced by up to 30%
Single-ended 7.5 'V t0o 9 V supply voltage

*  6&4-pin QIP

PINOUT
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PACKAGE DIMENSIONS
Unit: ‘'mm
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LA1886M

SCHEMATIC DIAGRAM
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LA1886M

PIN DESCRIPTION

FM Front-end

Number Name Equivalent circuit Description
58 MIX N Mixer input
Pk
59 FE VGC Front-end supply vollage
o+
0o
7500F 75003 T
60,61 . MIX ouT y b 7 5 Mixer outputs
I
12k lmo Al oo
AGC
detocior
62 RF AGC i RF automatic gain control
Voo - 2Vge
Antenna damping driver
Wideband automatic-gain-control
63 AGC IN input. Coupling capacitor is
on-chip. :
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LA1886M

Number Name Equivalent eircuit Description
Eveo

64 ANTD Antenna damping. driver output

RF AGC
30 KEYED AGC ofonnn Keyed automatic gain control

damplng
1 IF AMP IN IF amplifier input. Ry = 330 ©
46 IF AMP OUT iF amplifier cutpul. Ry = 330 Q
3 0sc Oscillator {Colpitts)

Voo ———L
D A
4 0S¢ BUFF © l Oscillator buffer
lWBE
1k

2 FE GNOD Front-end supply ground
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LA1886M

AM Tuner
Number Nams Equivalent circuit Description
100 3 50
@t
1 Antenna damping driver and
57 ANTD/AGC wideband automatic-gain-control
Vog input
Amtenna
damping
drivar
56 RF AGC RF automalic-gain-control drive
Vza56V output
310kn
._@
51 RF AGC BYPASS RF automalic-gain-control bypass
output
beid
@' &
55 MIX IN - Mixer input
e
54 MIX OUT Mixer output
53 AMAM SW av AM/FM switch
l BE
2K
52 IF AMP [N If amplifier input. Ry = 2 kQ
l 1000
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Ramev

Number Equivalent cirpuit Description
49 IF OUT . Datactor IF stage output
circuit
50 AMFM S-MET OUT gga‘tliFM S-meter current drive out-
4 Veo
Seek —-——-ww—@
®
48 IF AGC BYPASS b, } IF automatic-gain-conlrol bypass
5 ¥4 a0k
nmag . S:EDS (/
®
Ciun
+
IVcc
Oscliator
block |
47
47 AM 0SC BUFF AM oscilfator buffer and FM mut-

Inverting
clreuit

L"" Muting
J, 49V $3akn circult

ing ON level adjustment
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LA1886M

Number Name Equivalent circuit Description
@ 45
1 »
¥ ¥
45 0sC —J F tAuurtomatic—lew.l-c:ontrolied oscilla-
L
42 AM SD AM fignal detector output adjust-
men
FM IF Stage
Kumber Name Equivalent circuit Description
44 FWM IF IN FM IF limiter input
43 FM IF BYPASS FM IF limiter bypass input
&
39 MUTE ATT Muting attenuation adjustment
Qetactor circulf °"’°
7
Muting clreult
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LA1886M

Number Kame Equivalent circuit Deseription
Inverting
clreult
' FM signal detectar output adjust-
38 FM SD tou+07V E—'j . N T put acl
)
&9
WD 1
fnverting] |Inverling
@ cireuit | | cireult
35,36 OR DET [ T3 %5 ampitir | QR detector inputs
¥ Y 1
| ™ TK § E ;h
.sv-[-t t
i  £3% %_‘
g 1
6 (5T
el Y k}J g
rr o
3z VREF o wg:r Reference voltage input
fo_____;
®
»r
M4 AFC Automatic frequency control
Soft Band Weak-signal
3 MUTE OUT mae J 1N mute e Muting output
.__.M,__S:__‘lFbuffef
L amplifiar
@
AM
P 10%0 AMFM audio frequency outpul,
32 AM/FM OUT & Ro(AM} = 10 k2 and
. Ro(FM) = 50 Q
®
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LA1886M

Number Name Equivalent circuit Description
IF
buffar
amplifier
50 pF 150 1
é I Q)
IF butfer output and muling sig-
7 IF BUFF OUT IF buftar ON/OFF ; nal input. Output impedance is
| capacitive.
wr
AMIF AGC
time constant SW
@
M
S motet
FM S-meter output, Io(AM) = 1 mA
3 FM S-MET QUT ! 400 pA and Io(FM) = Iso
AM
FM
Vaer
FM S meter
7 8D Signal detector
AM
AM 5 mater

Nolse Cancelation and

Multiplex Fliter Stage

Number Name

Equivalent circuit

Description

26 NG oUT

@

Noise canceler outpul. Riy = 21 kQ
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LA1886M

Number Name Equivalent circuit Description
Vaer
24,25 PHASE COMP Phase comparator inpuls.
’ 1500 s | Riy = 20 kQ
red
1510  S5ka
Componite %
signal
19 kHz fiter
2 0sC Oscillator
il
Voo
, 19 kHz filt
A2 PILOT DET Iz 4 @ Pilot detector inputs
' 15K 5k . ,
18kn | 5ka
A S;;na?osﬂe
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Number Rame Equivalent circult Description

£®

19 PCAN OUT Pilot canceler outpul

[ N | " 49 kHz fiter
: s

‘J N Sk
— 5k
)

& (9 Pitot canceler detector
V

20 PCAN DET

N

@

Voo
18 PCAN IN Pilot canceler signal input
—
VA

§®

16,1 ' “ Multiplex fifter outputs. On-chip
A MPK olT © load resistance. Rg = 3.3 kQ

3.3k0 3.3k

Multiplier

14 LOwW cuTt Low-frequency cutoff capaciltor

(40
o
conneclion
Composlte l> E W0k
slgnal

201 1/ 1010

15 HIGH CUT .
e

connection

%? High-frequency cutoff capacitor
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LA1886M

Humber

ment

Name Equivalent circuit Description
13 PILOT IN ' Phase-locked-ioop pilot signal
Phase comparator, mput
pilot datectar,
J’ 0 plict cancetar
1
@ . .
& -
11 MEM Memory circuit
LPF Differential
12 LPF OUT 3’) ampiifier Gate Low-pass filter eutput
me
Voco : Gate cireult
10 PULSE 1/ Gate time pulsewidth adjustment
o0 1
’l’ 3900 l
(9
@
9 NOISE AGC HPE _é Noise automatic gain control
Nolse
V detector
'53!:{) I: .P'l
® #F 16
8 NOISE DET 20 ka Noise detector sensitivity adjust-

1PN

No. 3577-—12/32




LA1886M

Kumber Name Equivalent circuit Description

; ®
v-nvlenipg
circuit

K

Pilot hmitt
datector] | trigger

3 : FM stereo/mono indicalor output
6 TWEET/ST 1 T and AM second-harmonic beat
r  wrrr oy noise prevention centrol
\i'cc
AF |
AGC

Vbs (D

28 © HCCACC

310 k2 .
750
@8
29 SNC @sfﬁis’f Stereo-noise-control input

High-cutdow-cut control

4 HPF High-pass filter cutoff frequency

adjustment
Supply Voltage
Number Nama Equivalent ciruit Description
40 Vee Supply voltage
5 GND Supply ground
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LA1886M

SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Voo max 95 v
Power dissipation Py max 950 mW
Operating temperature range Toor ~30 to 85 deg. C
Storage temperature range Tatg ~401t0 150 deg. C
Recommended Operating Conditions
T. = 25 deg. C
Parameter Symbol Rating Unit
Supply voltage Voo 85 v
Standby supply voltage Vst 5 v
Supply voltage range Voo op 75 t0.9.0 v
Electrical Characteristics
FM RF stage
Vee = 85 V, Ta = 25 deg. C unless otherwise noted
Rating .
Parameter Symbol Condition Unit
min typ - max
Quiescent current lecorm Mo input 54 77 95 mA
98 MHz, 100 dBy, 1
Detector output voltage Vo-ru Kz, 100% modulation 180 290 380 myv
98 MHz, 100 dBy, 1 _
Channel balance Cs KHz, 100% modulation 1.0 0 1.0 dB
T 98 MHz, 100 dBy, 3 _
Total harmonic distortion THDsm KHz, 100% modulation 0.6 1.2 %
S 98 MHz, 100 dBy, 1 -
Signal-to-noise ratio SN KHz, 100% modulation 63 70 d8
98 MHz, 100 dBy, 1
AM rejection ratio AMR kHz, fm = 1 kHz, 30% 32 42 - de
AM modulation
98 MHz, 100 dBy, 1
. ) kHz, Vaa =0 to 2 V 6 1 16 a8
Muting attenuation ATT
98 MHz, 100 dBy, 1
kHz, Vi3 =0 to 4 V 20 & 30 a8
Oscillator buffer output vollage Vosc aurr-iM ;\lﬁ{zinpu{, fosc = 1087 : 140 220 300 my
, 98 MHz, 100 dBp, L = -
Channel separation Sep 90%, pilot = 10% 23 3 dB
Stereo ON level 8Tox ?ilsotvmodulaticn for Vg < 15 2.2 40 %
| stereo OFF level STor g‘g"vm"d”‘a“"“ for Vg > 06 14 - %
Main channe! total harmonic distor- ) 98 MHz, 100 dBu, L + R 0
tion THOwmain = 80%, pitot = 10% - 07 20 %
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LA1886M

Rating .
Parameter Symbol Condition Unit
min typ max
. , . 98 MHz, 100 dBp, L + R -
Pilot subcarrier cancellation Pean Z 0%, pilot = 10% 6.0 130 g8
98 MHz, 100 dBu, L - R
Stereo-noise-controb oulput voltage Vosus = 90%, pilot = 10%, V34 - 4 50 mV
’ =01V
. ) 98 MHz, 100 dBy, L - R
g(t:‘reo noise-control output attenua ATTenc = 90%, pilot = 10%, Vaq 05 45 10.0 dB
=06V
88 MHz, 100 dBu, L + R
= 80%, pilot = 10%, fm 03 25 48 dB
= 100 Hz, Vog = 06 V
Low-cut control output attenuation ATTec
. 88 MHz, 100 dBu, L + R
= 90%, pilot = 10%, fm 35 6.5 9.0 dB
=100 Hz, Vag = 01 V
98 MHz, 100 dBy, L +'R
= 90%, pitot = 10%, fn 05 40 80 dB
\ = 10 kHz, Va5 = 06 V
High-cut control output attenuation ATThee
98 MHz, 100/dBy, L + R
= 90%, pilot = 10%, fn 17.0 200 230 d8
= 10 kHz, V3 = 0.1 ¥V
FM IF stage (10.7 MHz)
Vee = 85 V, T, = 25 deg. C unless otherwise noted
Rating :
Parameter Symbol Condition Unit
min typ max
Input limiting level 100 dBy input, IF input _
p fing leve! Vidim for -3 d8 output 48 59 dBu
Muting sensitivity Vimue [Finput for Vi3 = 2 V 25 kx} 44 dBu
IF input for IF count
58 70 82 dB
8D sensitivity SDsen buffer ON 2
IF input for Var » 35 V 58 70 82 dBp
IF count buffer output vollage ViBaurr-£m 100 dBy, zero modulation 160 250 350 my
No input . 0.0 0.2 05 v
50 dBu . 10 1.9 27 v
S-meter output voltage Vsm-ea
. 70 dBp 19 34 5.2 v
100 dBu 33 5.2 6.9 v
Muting bandwidth BWnute 100 dBp, Vn = 2 V 150 230 330 kHz
FM front-end mixer
Vee = 8.5 V, T, = 25 deg. C unless otherwise noted
Rating
Parameter Symbot Condition Unit
min typ max
RF AGC ON input level Viage z{“"e’ input for Ves = 07 67 74 81 dBy
Conversi . 98 MHz mixer inpul, 70
efsion gain Ay dB, zero modulation 546 865 137.3 my
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LA1886M

AM RF stage ,
Vee = 85 V, T, = 25 deg. C unless otherwise noted
Rating .
Parameter Symbol Conditian Unit
min typ max
N . 27 dBy input, fm = 1 %
Signal-to-noise ratio SMNa7 kHz, 30% moduiation 16 20 dB
Detector oulput vollage Vo-am ;g:ydsgb dfaaiio:i ktz, 85 120 170 my
9
I " 74 dBu output reference, .
Automatc-gain-control figure of AGC | inpul pulse for 10 dB fall | 53 57 61 a8
' in the output
S 74 dBy, fm = 1 KHZ, .
Signal-to-noise ratio S/MNau 30% modulation 45 50 ds
g 74 dBy, fn = 1 kHz, _
Total harmoalc distortion THDAm 80% modulation 04 1.0 %
No input = 0 03 v
S-meter output voltage Vsm-am
100 dBp 33 47 70 v
Oscillator butfer output voltage Vosceuream | No input 310 370 - mv
Wideband AGC sensitivity W-AGCsen :,-“ MHz inpul, Vs =07 | g5 9 105 dBp
ANT input level for IF
. count buffer ON 2 ® 37 4By
SD sensitivity SDsen-am
ANT input level for Vor >
35V 23 30 7 dBp.
Second-harmonic beal noise pre-
vention sensitivity Tweelsen Ng = O°V, AGGON 50 % 62 0By
IF butfer output voltage VirBUrFAM 74 dBy, zero modulation 200 260 - mv
Noise cancelation
Vee = 85 V, T, = 25 deg. C unless otherwise noted
Rating
Paramsler Symbol Condition Unit
min typ max
’ 1 kHz, 1 ps, 100 mV,
Gate time Teamr pulsed input 15 25 35 us
Noise sensitivity S ;ors%z'c:ngefuéﬁ for - - 30 mv,

No. 3577—16/32



LA1886M

Measurement circuit
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Typlcal Performance Characteristics

Overall characteristics (MPX OUT)
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AGC characteristics
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Mixer output vs. osclilator output
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S-meter output and mute output vs. IF input AM characteristics
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Detector output and THD vs. modulation
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AM two-signal characteristics (1)
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AM two-signal characteristics (2)
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Low-pass filter frequency response (1)
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Low-pass filter frequency response (2)
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Pin 8 output vs. frequency (1)
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Pin 8 output vs. frequency (2)
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FUNCTIONAL DESCRIPTION
FM Front-end
AGC
The FM. front-end AGC comprises two circuits—the measured on pin 63, is determined by an external capac-

pin-diode_antenna input limiter and the dual-gate FET itor and is typically 20 mV.
gain controller, shown in figure 1. The AGC ON level,
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Figure 1. AGC stage

The pin-diode driver operates when the voltage on pin
62 is equal to or less than approximately (Vee = 1) V.,
The impedance of the pin diode decreases as the current
flowing through it increases. The voltage on the second
gate of the FET also drops, decreasing the FET's tran-
sconductance, gn. This attenuates the input signal by
approximately 30 to 40 dB as shown in figure 2.
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Figure 2. Tnput attenuvation

The AGC input level is primarily determined by the
mixer coil. A typical input level charaCteristic is shown
in figure 3, and the AGC ON level frequency response,
in figure 4,

140 —
Voo 8V
Moass bipution gy w 20°¥
100 o 90MHT |
o N\ P
g //
E’ 6o \\/
™
0
80
5 4 % -2 a4 6 t ¥ 3 4 8
Eraguarcy devistion (MHZ)
Figure 3. Input characteristic
120 [
Vop # 8V
tnputtor Vg m 2V
112
g w4
3w -]
// ma wo on
O = ot gv}:'w-lt—(:)
T™a 1000 pF
I B T
e T — 6 8 3 & 7 1000
Froquuecy Mz

Figure 4. AGC frequency response

Note

The recommended FET is the 38K181, Since this is an
enhancement-mode MOSFET, full attenuation is
achieved at a gate-source voltage of Vg5 = 0 V.
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Oscillator

The oscillator is a Colpitts oscillator with an on-chip
feedback network. The oscillator level is set by the
padding capacitor and the Q of the components con-
nected to the oscillator transistor base on pin 3. Mixer
conversion and negative feedback is reliably achieved
when the voltage on pin 3 is greater than 200 mV.
Typical oscillator characteristics are shown in figure 5.
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Figure 5. Mixer gain vs. oscillator output
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The oscillator output is buffered by an emitter follower
and oulput on pin 4. The external circuit shown in figure
6 can be used if there is insufficient output drive. Note
that the collector current should be less than 5 mA.
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Figure 6. External circuit

FM IF Stage

The FM IF stage is shown in figure 7. The bypass
capacitor connected to pin 43 improves weak-signal
stability. :

delacior
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Figure 7. FM IF stage

IF count buffer

Station seek is selected when the voltage on pin 7 is Vpp
(5 V), and then when pin 7 is grounded, station seek
halts. The voltage on this pin can be controlled exter-
nally by a microprocessor,

The 10,7 MHz IF count signal is output on pin 7 when
band muting and weak-signal detection are both OFF

and the S-meter output voliage is greater than the volt-
age on pin 38. Otherwise, there is no output signal on
pin 7. See figure 8. The signal detector output, pin 27,
goes HIGH when the IF count buffer becomes active.
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Figure 8, IF count buffer

Station seek overshoot

An excessive response time can delay the IF count
buffer output causing station seek overshoot. This
response time is dependent on the time constants of the
circuits connected to the mute drive pin (pin 33),
S-meter output (pin 50), FM signal detector adjustment
pin (pin 38) and automatic frequency control pin (pin
34). The time constants for pins 33 and 34 are given in
- figures 9 and 10, respectively.
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Figure 9. Mute drive time constant
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Figure 10. AFC input time constant

Soft muting characteristic

The soft muting attenuation and ON level are deter-
mined by variable resistors connected to pins 39 and 47.
The general shape of the characteristics obtained by
varying these resistors is shown in figure 11.
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Figure 11. General shape of soft muting characteris-
tic

The muting attenuation characteristics obtained by vary-
ing Ry while Ry = 51 kQ are shown in figure 12.
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Figure 12, Muting attenuation characteristics

The muting ON level characteristics obtained by varying
Ry while Ry = 10 kQ are shown in figure 13.
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Figure 13. Muting ON level characteristics

The muting attenuation’s resistor dependence is shown
in figure 14.
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Figure 14. Muting attenuation’s resistor dependence

AFC bandwldth

The AFC bandwidth is dependent on the load resistor
between pins 34 and 37, Ryuxw. This dependence is
shown in figure 15,

500

fr w107 MMz 00 0By |
1y = 400 H, T00% modulmion—
400
g‘“’ \\
200
\\\
100 \\
\hﬂ-—_
0
g8 8 ok 28 s 7 100k
Load! resistanca {01}

Figure 15. Bandwidth vs. load resistance

Stop sensitivity’

The stop sensitivity is adjusted by varying the resistor
connected to pin 38. See figure 16.

10 /
. /
3 4
i /
! /
A !//
—
. 8 T Wk ? 3 5 7 100k

Sigriad dutiectoc levs? nueting resistor (£}

Figure 16, IF input vs. Rsp &

The antenna input level required to activate the IF count
buffer for varying IF count buffer ON level setling
resistances is shown in figure 17.
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Figure 17. Antenna input vs. IF count buffer ON
threshold resistance

Note

When testing the stop sensitivity, the IF count buffer
output can become active if there are any feedback paths
through measuring equipment to ground as shown in
figure 18.
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Figure 18. IF count feedback

S-meter output

The S-meter output (pin 50), whose equivalent circuit is
shown in figure 19, is used in both AM and FM
reception. It is switched internally for FM when pin 53
is HIGH (3.5 V or greater), and for AM when pin 53 is
LOW (1.5 V or lower). In both AM and FM modes, the
resistor connected to pin 50 determines the output volt-
age. The maximum output value is clamped to 7.0 V.

for FM for AM

+,

!

Figure 19. S-meter output

In FM mode, pin 50 is used 1o detect the field strength
for station seek stop and the soft muting level. If any

Reg Ceo

AC ripple voltage is present, the stability of these two

functions is reduced.

FM IF stage and AM tuner output impedance

Pin 32 is both the FM IF output and the' AM tuner
output. The output mode is selected by the voltage
applied to AM/FM SW, pin 53, If the voliage on pin 53
is LOW (1.5'V or less), AM is selected, and if HIGH
(3.5 V or more), FM is selected. The equivalent output
circuit is shown in figure 20.

Vee

FM IF

Veo

AM
tuner

10 ko }cﬂ

AM deemphasis

Figure 20. Equivalent output circuit

FM mono reception is selected when pin 6 is HIGH, and
FM stereo, when pin 6 is LOW,

In FM stereo, subcarrier distortion is determined by the
cutoff frequency, fc, whose time constant is given by re
X Cx, where rg is the FM IF stage output impedance and
Cs is the AM deemphasis capacitor. In FM mono, Cs.
has no effect.

. AM Tuner

AGC

The AM twuner RF AGC comprises two circuits—the
mixer input level detector and the FET-input level
detector.

The AM tuner stage and its typical characteristics are

. shown in figures 21 and 22, respectively.
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Figure 22. AM stage characteristics

Frous (i)

Figure 21. AGC stage

The effect of both AGC circuits is shown in figure 23.

Fiid strangth

AGC ON Tavel
o o o Pin 55 minimum input
e ween By 57 sinimuam boput

Figure 23. Wideband AGC and antenna input field
' strength

Mixer Input AGC ON level

This AGC circuit detects the signal level on pin 55 to
maintain the mixer input dynamic range. Its ON level
(the dashed line shown in figure 23) is set internally. 1t
suppresses interference from adjacent stations within
+40 kHz in the RF band. The signal level is maintained
within the shaded area shown in figure 23. The mixer
input AGC ON level can be increased by approximately
10 dB.

Causes of second-harmonic beat nolse

The 900 kHz RF input signal from the antenna is
amplified by the FET RF amplifier and passes through
the alignment circuit to the mixer. If this signal is large,
the varactor diodes can cause second-harmonic distor-
tion of 1800 kHz. The 900 and 1800 kHz components
each produce an IF signal—(450 + o) kHz for the 900
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kHz signal and (450 — o) kHz for the 1800 kHz signal.
These two signals interact to produce a beat signal of 20
kHz. , '

The difference frequency beat characteristics for f, = 900
kHz and the corresponding circuit are shown in figures
24 and 25, respectively. The minimum signal-to-noise
ratio using the reference input signal is 30 dB.
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Figure 24. Causes of second-harmonic beat noise

i——”— Mbcar
’

Figure 25. Second-harmonic beat noise generation

Beat nolse suppresslon

The AGC ON level for f; = 900 kHz is reduced to a
level corresponding to a gain approximately 10 dB
lower when pin 18 goes LOW 1o reduce the signal level
to the varacior diodes. This improves the S/N ratio as
shown in figure 26.

1] o] 40 L o0 100 120
AF AGC ON levet [dBy)

Figure 26. Beat noise suppression

The mixer input level detector AGC is activafed when
the._ signal on pin 55 is approximately 80 dBu (10 mV).
This AGC controls the input level by varying the FET

drain-source voltage, Vps. When the voltage on pin 53
reaches 10 mV, the DC voliage on pin 56 decreases.
When the voltage on pin 56 decreases to 2.5 V, the
pin-diode circuit maintains the antenna level at approxi-
mately 60 to 70 dBy. The attenuation is approximately
30 10 40 dB. When the pin-diode impédance decreascs
to its minimum, the DC voltage on pin 56 begins to
decrease again, decreasing the FET’s drain-source volt-
age. This decreases the gain of the RF amplifier and
stabilizes the mixer input level.

FET-input AGC circuit

This AGC circuit prevents distortion of the FET input
signal when a strong RF signal is received. This is
because the AGC frequency response of pin 57 is the
same as that of the RF amplifier gate. The frequency
response of the AGC circuit is shown in figure 27,

Racuiver haguarcy « 1 Mkg

s 10 2 3
Input trequancy (MHz)

Figure 27. Detector AGC frequency response

The AGC ON level is determined by the AGC ON level
adjustment resistor. The level is increased by decreasing
the resistor. The level is decreased using the external
circuit shown in figure 28.

Ve
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¥ =Yoc - Rt x losg” T
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*

Rgs.1

T €
niii

Figure 28. AGC ON level adjustment

If the dynamic range becomes limited, a DC cut choke

coil is required. In this case, the load resistance is given
by Rsi.i I Rsi2. Note that if Rsyp is greater than 100 Q,
Rspa should be increased.
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The AGC capacitors Cs1 and Css determine the low-fre-

quency modulation distortion. Distortion decreases if

either capacitor is increased, however, this increases the
. response time,

FET Vps control cascade transistor

When there is no input signal, the voltage on pin 56 is
given by the following equation, where hg: is the current
gain of the cascade transistor, See figure 29.
=56 - Ipss
Vss = 5.6 — 10000 x e ¥
- For increased stability, the cascade transistor should be a
low-noise, high-hre type.

Figure 29, Cascade transistor

Osclllator

The oscillator can operate up into the short-wave band.
However, the oscillator buffer operates only up into the
medium-wave band. As a result, an external oscillator
buffer is required for short-wave reception.

The oscillator has a 2 k< resistor in seriés with the base
$0 that it is less susceptible to station seek error at low
temperatures than previous devices. This problem is
caused by parasitic oscillations in the 50 to 100 MHz
region.

Automatlc station seek

The automatic station seek system is shown in block
form in figure 30,

DESIGN NOTES

FM Front-end and IF Stage
AGC capacltors

The AGC capacitors, Cs2 and Ce, can be increased to
improve parameters such as AM rejection. However, the
increased response time of the AGC can cause audio
dropout. In particular, Cg, which forms an RC network
with the 12 kQ output resistance, cannot be made too
large. The recommended value of Ce; is 1 to 3.3 pF,

EADC B maw

Figure 30, Station seek system

The IF count buffer is turned ON when the S-meter
output voltage is greater than the reference voltage on
pin 42, given by Va = (100 X Rsy) pV, and pin 7 is
HIGH. When pin 7 goes HIGH, the IF AGC time
constant is reduced to approximately 50 x Cus, reducing
the S-meter response time during station seek. When
station seek halts, pin 7 goes LOW tuming the IF count
buffer OFF. Linearity is approximately 60 dB until the
RF AGC turns ON.

AM level adjustment

The AM output level is determined by the voltage
divider formed by Rj; and the internal 10 k€ resistor as
shown in figure 31, The AM output level with no output
load is 2 to 3 dB higher than the FM output level for the
same modulation level.

™
AM deamphasls
AM 032 l: % By

10k

Figure 31. AM level

Weak-slighal stability and AM rejection

The close proximity of the FM front-end and IF stages,
and the narrow 0.8 mm pin pitch can cause ground and
supply voltage interfercnce. This can decrease the
weak-signal stability and AM rejection. To prevent this
problem, ensure that all ground lines for the RF stage,
mixer and oscillator are isolated. Isolation of the oscilla-
tor supply ground is particularly important.
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QR coil design

The FM IF stage in the LA1886M is similar to the FM
IF stage in the Sanyo LA1145. The design of the QR
coil is identical to that for the LA1145,

AM Tuner

Alignment coll

The RF amplifier gain and the sensitivity are almost
constant il the alignment stage has a flat frequency
response. However, the alignment coil could have either
loose, critical or tight coupling. At 1400 kHz, tight
coupling can result in the tracking error shown in figure
32, with a resulting deterioration in the two-signal char-
acteristic (two signals interfering at +40 kHz). The coil
should be designed carefully to avoid this occurring.

Selactivily Selecivity
@8 k
i
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el Non Idsad

Figure 32, Trackiné characteristic

The gain of the RF amplifier can be increased by
increasing the number of turns on the primary coil. This
method of gain adjustment has the fewest side effects.

Multiplex Filter

The multiplex filter deemphasis time constant is deter-
mined by the extemal capacitors connected to pins 16
and 17. For 0.015 PF, the time constant is 50 us, and for
0.022 pF, 75 us.

The multiplex filter high-frequency cutoff, fc, is deter-
mined by the extemal resistor connected to pin 41. To
increase fc, connect the resistor to Vec. To decrease fc,
connect the resistor to GND. The resistor should be
between 50 and 500 kQ. If pin 41 is open circuit, fc is
approximately 80 kHz.

The recommended ceramic resonator, connected to pin
23, is the Murata CSB456F23.

third parties,

W No producté described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipmant and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

M Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@© Accept full responsibility and indemnify and defend SANYO ELECTRIC CO, LTD, its affiiates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally. '

W information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
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