[ Ordering number: EN 4092A —l

Monolithic Linear IC

LA1862M

Single-chip Tuner System for Car Stereo

OVERVIEW

The LAI862M is a single-chip car sterco FM
IF/NC/MPX tuner IC which offers improved IF stability
and S-meter characteristics, compared with the
LA1B61IM.

The LA1862M incorporates an IF amplifier, peak detec-
tor, AF preamplifier, AFC output, S-meter driver, sofl
mute circuit, IF buffer output, noise canceller,
adjustment-free VCO, pilot signal canceller, high-cut
control and SNC on-chip, making the design of high-
performance FM luners casy.

The LA1862M operales from a 7.5 to 10 V supply and
is available in 36-pin MFPs.

FEATURES

* Pin compatible with the LA1861M

* Improved I/O S-meler characleristics

* Excellent sound quality at low input levels
* Easy adjustment of muting characteristics
» IF amplifier

+ Peak detector

* AF preamplifier

+ AFC output

» S-meter driver

» Soft mute circuit

» IF buffer output

+ Noise canceller

+ Adjustment-free VCO

+ Pilot signal canceller

= 7.5 to 10 V supply

« 36-pin MFP
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BLOCK DIAGRAM
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PIN DESCRIPTION
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Driver I 1
Cumany] Phass Pilot
L [ AFC veo ]
limiter | I Dslacmr amolifier deleclor detector
Level ’J
detector Fraguency Butfer
divider
Lowpass
Mute filter I
driver
Slerec
switch
sB |
$6a buffer |
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decoder
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NSNS- NAGC VOD GTCTL PHOLD LPF- MHC- HCCNT SNC- LOUT ROUT PCAN- PCAN-
CNT  CNT OUT  CNT CNT ] ouT

Number Name Description
1 SOUT S-meter output
2 IFCNT IF buffer sensitivity conirol
3 IFOUT IF buffer output
4 MTHCNT Muting threshold control
5 MDRCNT Muting drive contro! output
6 NSNSCNT Noise sensitivity control
7 NAGCCNT Noise AGC sensitivity control
8 VGG Supply voltage
9 GTCTL Gate time contral cutput
10 PHOLD Peak hold network connection
1" LPFOUT Lowpass filter oulput
12 - MRCCNT Main high-cut altenualion control
13 HCCNT High-cut control
14 SNCCNT SNC conlrol
15 LouT MPX left-channe! audio output
18 ROUT MPX right-channel audic output
17 PCANIN Pilot cancel signal input
18 PCANOUT Piot cancel signal output
19 PDET1 Pilot detector capacilor connection 1
20 PDET2 Pilot detector capacitor conneclion 2
21 veo External VGO crystal (F23) oscillalor connection
22 POET1 Phase detector network connection 1

Downloaded from Elcodis.com electronic components distributor

No.4092- 2/28



http://elcodis.com/parts/5774041/LA1862.html

LA1862M

Number Name Description

23 PDET2 Phase detector network connection 2

24 PLLIN PLL input

25 STOUT Stergo indicalor LED driver outpul

26 NCIN Noise canceller nput

27 GND Ground

28 MouT Audio muting amplifier output

29 AFCOUT AFC output

30 PDIN Peak detector input

3 IFOUT IF signal output

32 MATTCTL Muting attenuation contro!

33 vouT Voltage reference cutput

L) PCANDET Pilot signal canceller detector conneclion

35 IFBP IF bypass input

38 IFIN IF input
SPECIFICATIONS
Absolute Maximum Ratings
T, =25 °C

Parameter Symbol Rating Unit
Supply voltage Vee 10 v
IF input voltage range Vie 0.7 10 +0.7 Voo
NCIN input voltage Vivpx 1 Vims
Input current I 20 mA
Qutput current i 1 mA
Power dissipation Pp 720 mw
Operating temperalure range Teer -30 to +80 °C
Slorage temperature range Tag —40 to +150 °C
Recommended Operating Conditions
T, =25°C
Parameter Symbol Rating Unit

Supply voltage Vee 85 \
Supply vollage range Veg 7510 10 v
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Electrical Characleristics

Ta = 25 °C, Vec = 85 V, f = 10.7 MHz unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max
Quiescent current leco No input signal - 45 70 mA
Operating current lee Vi = 100 dBu - 47 72 mA
LOUT demodulalor outaul vohage Vo ‘1’60110 ‘r?]%d?}%"i'o; =1 kHz, 205 350 495 MVime
Mono, Vi = 100 dBy,
F=1kHz - 03 12
100% medulation
Total harmonic distortion THD %
Stereo (L + R),
Vi = 100 dBy, f = 1 kHz, - 0.3 1.2
100% modutation :
Signal-o-noise ratio SN o do, T = 1 Wiz 64 7 - 0B
0
Vi = 100 dBu reference,
3 d8 audio output
Input limiting voltage ViLim attenuation, IF input level, a2 41 50 dBu
soft muting ON, f = 1 kHz,
100% modulation
VMORCNT = 5 V,
Vi =100 dBy, f = 1 KHz, 21 25 29
100% modulation
Mute attenuation OMUTE 0B
VipacaT = 2 V, ’
Vi = 100 dBy, f = 1 kHz, 5 10 15
100% modulation
Mule bandwidth B Vupacht = 2 V. 1 305 kH
MUTE Vi = 100 ¢8y 35 200 z
Vi = 100 dBy, 400 Hz,
100% moculated FM
AM rejection ratio AMR carrier, 1 kHz, 47 60 - dB
30% modulated AM
interference signal
. No input signal 35 47 -
Muting drive output voltage VMDRCNT v
Vi = 100 dBy - 0 03
No input signal - 041 05
S-meter output voltage Vsout Vi = 50 dBy 1.1 1.9 2.7 v
Vi = 100 d8p 54 6.4 74
IF COUNT output sensiivity Sco g o O a4 53 62 dBy
IF buffer oulput voltage ViF ;{;1 1i200d|$ H- 200 300 480 MVims
Input impedance Z f=1xHz - 20 - kQQ
Output noise voltage Vo NCIN connecled to ground - 27 - uv
! Vi = 100 mVpy,
Gate time lgale 1 s pulsewidth, | = 1 kHz 13 2 % us
Noise sensitivity Sn 1 ps pulsewidth, f = 1 kHz - - 35 . MVpyp
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Rating
Parameter Symbol Condition Unit
min typ max
f=1KkHz 9% L + R
. signal modulation, B
Channe! separation Sep 10% plol signal moculation, 36 50 dB
IHF bandpass filter
Pilot signal level is
Stereo indicator threshold level Tls measured when lhe LED 1.0 25 5.0 %
turns ON.
Stereo indicator hysteresis Hys t:'[ejl ON level - LED OFF - 32 8,5 dB
Caplure range CR See note 2 - +1.2 - %

90% L + R signal

SCA rejection SCAy mggz:;m é‘;/k sz”,m signal - 75 - d8

10% modulated SCA signal

Voncent = 068 V,

90% L - R signal
modulation.

10% pilot signal modulation

SNGC output atlenuation GSNG

' Vancent = 0.1 Y,
0,
SNC output voltage Vosub %%ﬁullén;na signal - - 5 mV

10% pilel signal modulation

Vigenr = 06 V,

90% L + R signal
modulation,

10% pilot signal modulation
High-cut control outpul atlenuation oHee dB
Viconr = 1.1V,

90% L + R signal
modulation.

10% pilot signal modulation

Ripple rejection R L;S?ng-mvm . 27 - 8

_ Vi= 100 6B, f =1 kHz _
Channel balance (LOUT — ROUT) c8 (mono), 100% moduation 0 1.5 dB

Lefi channe! adjusted and
Pilot signal atienuation opILOT measured, DIN audio filtgr, 15 22 - dB
See note 1.

Stereo indicater LED current log Minimum stereo drive 1 - - mA

current

Stereo indicator LED satwalion *

voltage Vsar I = 10 mA - i _ v

Notes

1. When a filter is not specified, connect an THF bandpass [lilter to the audio outputs.
2. The capture range is calculaled using the following equation.

[ - 456

CR = 5E | % 100
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Measurement Circuit
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TYPICAL APPLICATION

Typical Circuit
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FUNCTIONAL DESCRIPTION

Pin Functions

Unit {resistance: Q)

Equivalent circuit

Remarks

35V

Ve

M .
-meter
detecior

Current-drive waveform
S-meter circuit

e

loversion
circuit

Number Function
35 IF bypass
36 iF input
1 S-meter output
4 Mute adjust
30 Peak detector input
k1| Constant voltage sutput
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Unit (resistance: Q)

Downloaded from Elcodis.com electronic components distributor

Number Functlon Equivalent circuit Remarks
18 Pllot cance! signal output
r—19kHz
F.F
5k 15k
A
5k 15K
Ay MA—
34 Pilot cancel signal detector )
7
N %
it ® )
O ¥eC
x
15
Bour = 33 kQ
MPX outputs ® Load has built-in
@ rasislance
16 F33k 33k
Multiplier
Lo rd
| e
23 Composile signal[
15!( :Sk
Phase delectors F-F
19¥Hz @
22
21 Voo veo @
15k Sk
20 Composite signal|
15k 5k
Il'l'lv_ .l‘I‘Y
Pilot detectors F.F
19kHz @) (9)
19
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Unit {resistance: 1)

Number Function Equivalent circuit Remarks
vee
10 Memory circuit
To MPX input
. Gae 10k
n LPF output . F-F Subtraction
circuit 7|
‘ l
17 Pilot cancel signal input
11 10
21k -
26 Noise canceller inpul l
Compos'ite signal
12 High-cut capacitive coupling High-cut frequency sel pin
vee '
k
24 PLL input %
vee
IF amplifier
2 IF buffer ON adjust -
- +—0
IF BuFF
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Number Function Equivalent circull Remarks
e Mule ‘circuit
Mute band
5 Mute drive deteclor
22k
S-meter
detectoy
1k
®
vee
) Noise sensilivity adjusl
HPF
3k
>_Noise
AA s ARN
7 Noisa AGC f r 200 1.6k
”r
®
Gate
open
Pulse gﬁ
detector 5
! ) Rl
9 Galg time adjust o
=
& t
The gate is opan when
the voltage on pin is
14 V (2¥p) or higher.
33 Constant voltage circuit
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Unit (resistance: Q)

Number

Function

Equivalent circuit

Remarks

28

Muting circuit output

R

Muting aitenuation adjust

ouT

Zout (pin 28) = 50 Q

23

AFC output

IF buffer oulput

Control signal: SEEK when
HIGH {Vpo) and STOP
when LOW (GND)

Pin 3 should be ieft open
if not using the IF count

13

HCC centrol input

10Kk 75k
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Unit (resistance: )

Unit {resistance: Q, capacitance: F)

Number Function Equivalent circuit Remarks
14 SNC centrol input 5k 6.8k
Inversion
circult
Schmitt
25 ST indicator P-Dat irigger Mono when HIGH and
slerec whan LOW
lecd
IF Block
Obtaining Stable Characteristics S-meter Cutput Vsm
1. Pin 36 is the IF input; pin 35, the IF bypass. Connect 1. Pin 1 is the field strength indicator {or "S-meter™)
a 330.9 resistor belween them for ceramic filier output. Itis current-driven circuit uses an external
malf:l_nng. resistance o adjust the slopes of the /O characieris-
2. Position the capacitor between the IF bypalss.(pin 35) lics curves.
and the ground paticrn so as 1o maximize AM 2. The S-meter output is internally connected to the
rejection. _ soft muting and IF buffer blocks for use as a control
3. Prowdc separale.grour'ld pallern 1slzmlds for the IF signal for the soft muting drive and IF count buffer.
!nlputd fm((jl detcclioql_CIrcuan, as sharing the same 3. The point al which the input produces an S-meter
1$1anc reauces 'smbn ity . oulput depends on the front end (FE) and interstage
4. Position the IF input and detector coil as far apart as amplifier gain
f)no;f)lgﬁzes izru p[]r(())?( ‘lrm!:]y lh_mf)”?csl stability  and 4. Too large a front end gain produces floaling S-meter
¢ I8¢ e oulput. output cven when there is no input. Either use a
FH IF wem0.5 smaller load resistance on pin 1 or reduce the front
end gain so that the output with no load does not
exceed 0.5 V.

5. The S-meter oulput circuit has a dynamic range of
approximalely 80 dB, but this is limited by the front
end noise compenent and broadband AGC circuit.

Soft Muting

1. The soft muling circuit operates in response 1o the
S-meler output veltage, The amount of muling is
related o the pin 5 output voltage.

2. There are two mechanisms for adjusting the soft

muting /O characteristic curve:

a. Start point for muting: Resistance attached Lo pin
4

b. Atenuation for muting: Resistance attached 10
pin 32

Note that the resisiance attached to pin 1 also affects
the curve. '
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3. The soft muting circuit automatically varies the 4. The muting transicnl response depends on the resis-
amount of muling in response to the IF input. In the tance between pins 29 and 33, the capacilance at pin
absence of front end broadband AGC effects, the 29, and the time constant for the RC circuit at pin 3.
time constant of the RC circuit between pins 1 and 5
determines the response. Detector

{Muting drive output) . . )

I. This IC uses a peak differential detector.
PE . Time constanl for charging 2. To adjust the detector coil, use the built-in automatic
g 5 rexXCg=r [requency circuit (AFC) and rotale the coil core until
S the vollage drop between pins 29 and 33 is 0 V.
3. Zeroing the AFC and minimizing the total harmonic
~Time constant for discharging - distortion requires adjusting the capacual‘me Ibetwccn
Rs C5 RgxCs=r pin 30 and ground. Nole that stray circuit board

Discharging current capacilance can affect this capacitance value.

4. The level of demodulation that is output depends on

Band Muting Lhcvmducmn?e of the coil bctwcc_:n pll"IS 30 and 31,

} uming capacity @ and the capacitor size. Note that

1. Bz.a(r;(:lmuung uses the deteclor’s S-curve. Thcr)?””(" although raising Q increases the slope of the S-curve
widt depcnds_ on the resistance between pins 29 and and thus the demodulation cutput, it docs so at the
33, Select this value to match the needs of the risk of increasing distorlion
destination market, ' TR O tereasing . , .

2. Keep in mind thal changing the detector coil or 30 I the d‘c.sunauon market is Europ.c:, increasing the
ning capacity Q changes the slope of the S-curve slope of the S-curve helps reduce interference from
and hence the bandwidth, neighboring channels.

3. The atienuation muting depends on the resistance
connected to pin 32

IF Count Buffer

1. Pin 3 is the IF count bulTer output. To aclivate the 1F 4. The largest time constant among those for the fol-
count circuit, apply a 5 V input 1o pin 3 through a 51 lowing pins determines the transient response char-
k2 resistor. acteristic of the IF count buffer,

2. The resistor connecled Lo pin 2 delermines the [F Pin 1, the S-mcter output, pin 4, the start of muting,
count buffer oulput sensilivity (scck stop sensitivity). pin 5, the muting drive output and pin 29, the AFC

3. Leave pins 2 and 3 open il the IF count buffer is not outpul.
used.

IF count system block diagram Unit {resistance: [, capacitance: F}
S-meter output
Muting drive owiput SD oulput

Band muting

Pin 3 conirol voliage

Comparator

Note

} IF count buffer amplifier

22000p
51k I IF count b‘uﬂ'er oulput
ueam
(+5V) AD1171

The logical AND of the S-meter output and pin 3 control vollage generales the output 10.7 MHz IF count signal,
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SD Output

1. Tochain SD output, atach an external NPN transis-
tor 10 pin 5 as shown in the following figure.

2. The resistor connecled between the base and ground
is for adjusting the SD scnsitivity.

3. The transient response characteristic of the resuliing

SD circuil on pin 5 is, hke that for the 1F count
buffer, determined by the time constants for pins [,
4, 5 and 29,

Raising the seck specd requires decreasing the tinte
constants. Decreasing them oo lar, however, reduces
muting transient response and risks introducing beat
noise and other distortion.

AR
VY

IF count bulfer outpul
(10.7MHZ}

Noise Canceller Block

Noise canceller input wavelorm

PULSE
NOISE

)

5
Gate Open—3 E(—-
i

The resistor and capacitor connected o pin 6 deler-
mine the noise canceller sensitivity.

The resistor and capacitor connected 1o pin 7 detor-
min¢ the noise AGC.

Pin 9 is the gae trigger outpul. The resistor and
capacitor connected 10 pin 9 determine the length of
lime that the gate is open.

The resistor and capacitor connected 1o pins 10 and
11 are for holding the input signal level when the

cApPly 5V

for seek

————— SD oulput

AQL173

noise canceller gate operates. The storage lime

SEEK

100k +5V
VD1

,J:W—_: SD aulput

100k

1C0k

ARL
Y¥Y

The tollowing ligure illustrates one possible circuit
design using both the IF count buffer and the SD
oulpul circuil.

00ty 27x

Unit {resistance: 2, capacitance: F)

Noise canceller output wavelorm

Outpwt retention
(storage)

depends on the Lime that the gate is open. The time
conslant for the RC circuit on pins 10 and 11 must,
therefore, be such that the output retention signal
level does not drop during this interval.

Pin 26 is the noise canceller input. An appropriate
input level is 250 mVy, for 100% dev and frn = 1
kHz. Excessive input can exceed the noise canceller
dynamic range, increasing the THD. Insufficient
input, on the other hand, lowers the signal-to-noise
ratio and reduces pilot lamp sensitivity.
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MPX Block Unit (resistance: , capacitance: F)
Yeez
-lfm. w 1 0.21u
5“! H— F21 4y
:lz_m 021y :?1 " o] 1
E 5.6
P '_"1_5 __1". _2_3 3
Driver I
§ |—-‘ PiDet. 5.
Buit 6.
P-Can
7.
Maiin
Decorder
< 8.
[ R O Y
deJp
" 9.
lI‘m L 0224
L R P CAN Ad]
. . . . 10.
1. The variable resistor between pins 26 and 28 is for (
adjusting separation.
2. The ceramic oscillator must be a Murata F23. The
usc of other oscillators leads 1o frequency discrepan-
cies and spurious oscillations. 1
3. Pin 14 is the SNC contwrol input. Tt uses the $-meter )
output from pin 1 10 automatically vary the sterco
separation with the input signal strength. It is also
possible 1o reduce noise resulling from weak sterco
signals.
4. Pin 13 is the HCC control input. It uscs the S-meter

output from pin 1 to automatically vary the mul-

Coil Specifications
600YEAS-6889GW ( Toko )

A

® ®
C=100p Internal

For European markets

M7-T1-31301 { Mitsumi )

)

@ ®
C=100p Exiernal

YD-0214
‘'For European markets

Note

Liplexer outpul high-frequency characteristic with the
inputl signal strength. The capacitor at pin 12 deter-
mincs the maximum auenuation for this band. Too
big a capacilance, however, will degrade music qual-
ity and make the audibilily unstable during recep-
tion.

Pin 24 is the 19 kHz pilot signal input. Capacitively
couple the 19 kHz component from pin 11 to pin 24.
Pin 25 is the siereo lamp signal. Current flows only
for stereo signals. Leaving the pin open forces mon-
aural operalion.

The VCO always operates during both sterco and
monaural operation,

Pins 15 and 16 arc the lefl- and right-channel out-
puts. The capacitors al these pins determine the
amount of deemphasis---50 ps using 0.015 ptF, and
75 us using 0.022 pF.

Pin 18 is the pilot cancel signal output. Adjust the
variable resistor between ping 17 and 18 1o minimize
the 19 kHz pilot signal components in the lefl- and
righl-channe!l outpuls for correct channel balance.
When adjusting the pilot cancel signal output, con-
neet @ 20 kHz lowpass filier (for example, a DIN
audio liler) o the multiplexer ocutput 0 remove the
38 kHz component and prevent its affect on the
process of minimizing the 19 kHz component.
The capacitor connected 10 pin 34 is used to detect
the pilot cancel signal. Tt should be connected 10 Ve
or GND. In the case of Ve, use a capacilor with no
DC leakage,

600YEAS-6830GW (Toko)

@ $ For North American

and Japanese markets
O] ® -

C=>51pInternal

M YD-9493-3

For North American
O ® and Japanese markets
C=51p External

The doued lines in the characteristics. diagrams on the following pages represent device operation outside the device

specifications.
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Input/output characteristics Input/output characteristics

o 9 = 4 - ?
5 ¢ & “Noc=8sv_ Fmi=itka | —
'T Mutc OFF 'T 20fc=10.7MHz_Pin 4 =1kQ / 6
2 O s = GND Y o s> | ““lfm=1kHz Pin 32 =100kQ >
2 pin 3 = G t /f | 2 dev="T6kHz i
— E — l 5 :;
5 -0 ">W 8 Pin § :)ulpul /I S+E -
= 3, 5 = -2 ‘ I
< ™\ 4% & < =
\ 5 < ) E
SN T ey ¥
8 = 3
= -60 VC_E’ 8.5V AM outpul iy = L-—\ d 3
5 fe=10.TMHe 30% 400H g =% < *g
2 fm=1kHz 2 E 2 f o E
‘g - 80 dev:?Sky INni.‘-c 1, 'g‘ -80 Noise ) ¥
S l | l 0 Z-w / l 0
0 20 40 60 80 0 120 140 0 20 40 60 80 0 120 14D
- IF inpul—dBp IF input - dBpu
@ 2 Input/output characteristics 2 VMute (5pin) - AFC Af
T Yoc=8.5V IF Filter 6]7.5 kQ resistor_ between
3 (r=98MH: SFE10.7 MS3X 2 pins 29 and 33-
S oldov=29 BkHz Audio Filter IHF T/200{10% 51 YD-9493-3 coil
a DeEmphasis 50usec | |
5+N f
Z -2 7 Loh Thoa | 10kH 30% | = i
. ”'\\ {F 3] >
= sM . ;
240 (1 518
] \ | 3
(=) = >
AT pasc .
[P 5 £ Veg=8.5V
e PP CC .
-, -80 \ A Noise 2 8 , fc=10.7MHz
2 /& > Vin=100dB
'g' 10 o THD o non dev
-20 0 20 40 60 60 10 120 140 -400 -300 -200 -0 O 10 200 300 4D
% Anienna inpul—dBu (SG 75 Q open) Frequency deviation, Af—kHz
SD mute bandwidth >
%:lulg(];i[ilgz 6 gignsk?‘) r:ls]i_gl%rz h:l:lween c>_|) 7 Voo=8.5V
tn= 100dh TOKO 600VEAS-6889GW - ¢fflc=10.TMHz
Pin 5 output  SD 5 'sp Pin 5 Ioutpul = {Re=5.1k0
f===1-==1a . o Stk 1w ZR1E 5k
‘ I - |1 I “is
[ 4 33
: > 1 E 4
; el =
OPET 2, \\
| ERY £ \\\\
2w -
= o 2 ey
= Y] g
= 1 § - "’d‘ “?
; 1 T o1 " ‘fo )
1 | > E V=S
I { vy 2 '
] 1 0 o)
80 -60 -40 -20 0 20 40 60 80 0 20 40 60 8o 1w 120
Frequency deviation, Af—kHz b IF inpui—dBp
6 . Vsw - IF input
T e >
c|)_5 c=10.7MHz [7 —R35~GND 3.9k
Q 5|R;=10k0 =
2 - " R35~GND
= l 51k 1w F10k 6 R R = &\slln
a¢ \ l s T ;”I- / RIS ok
. E R35~GND
) 3 \ g IF-IN == () Q
i *Veo=88v ~R36~GND
i 5 |Vee=8. ; 3.9kQ
= W ’
- 2 3{fc=10.7MHz hal GND]
‘é ’ f g 5R =00
= o \\? v g //
- LY
1 —
. AN /A
w (o] A
0 0
0 20 0 60 80 w120 0 i 20 40 60 80 10 120 140
IF inpul—dBp IF input—dBpu
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2 ., Mute-ATT - Mute Drive . Vs mute drive - Anlenna input
i 28 R32=200k{}
= “|Vo Tiwos " 100k0 vo
2 | stk i //"'T‘_“"" >|"_" A 51k 1 R1 £5.1k
o 2 l )l 51k0 i\ \
2 S £\
g 20 4 =5
£ /// 20k o
= 16 g T '5
= 10k g
2 12 j///// ~ RV ) 2
E] . >
SIRW/%% f,/v—v - .
= cc=8. [
&, ///// ~ A fc=10.7TMHz Voe=8.5V
g - fm=1kHz fr=98MHz
o Vim 10 pin | open Joyv=122 5kHz 0 Ry=15.1kQ
< 0 1 2 3 4 5 ) 7 -20 40 60 80
Pin Vs mute drive—V Antenna input—dBp
. Vs mute drive - Anlenna input Via - Antenna input
7 :
| Pin 1 —
- R=10k0/[Fin 35 10 GND,
. \ vo Ls R=00 —
=>4 5tk w275k ZR4 N =< a0k //M:‘?.Skn
! ;L .5 APin 35 16 GND)
> ﬁ S R=00
Zs \ 2 LT
N \ G4 ; / 'Pin_| R=5.1k0)
2 \ \ 2 - : § /ﬁmu GND,
E2 N R :
" \’% 5 ; R =0 Tz
> A" d,‘» (#) ; | ]
= % U’}% wn? / / Veoc=8.5V
& f \ Vee=8.5V -, P fr=98MHz
fr=98MHz s = fm=1kHz
0 \ Ry =17.5k0 =, dev=22.5kHz
=20 0 20 40 60 80 -20 0 20 %0 60 80 10
' Antenna input—dBp Antenna input—dBp
Input/output characteristics 0 Input/output_characteristics
° LA1175M + LA1862ZM LA1175M + LA1B6ZM
Ry=5.1k0) E ¢ Vg-GND
E -20 N i & -20—, o Fapr ,
[a') k‘o\d}‘ T wh 7 _\\é\' Veo=8.5V
T ey 1 RS o0 & fr=98MHz
S —40 E’_.__AO_‘\,\‘ fm=1kHz
g NN ER Y dev=225kHz
= 04 q‘} o) 3 . "
S Q\ val o Sy Audio filter
L _go|VCC=8.5Y < sl N IHF-BPF T/200
< fr=98MHz 6‘,4 o x Ry =17.5kf}
o fm=1kHz L2 = AL Rgz =100k
'S _go|dev=225kHz 2 s N2 S
z Audio filter
THF-BPF T/200
1p[Ra2=10k0 Ry=5.1k0 1
-20 0 20 40 60 80 -20 0 20 40 60 80
Anlenng inpul—dBp Antenna input—dBu
[nputioutput characteristics Input/output characteristics
| LATI75M + LA1BGZM 0 LA1175M + LA1862M
D
Vg GN S
5 =20 - paue v aﬁf ot E g0l % :
- o 10“0. Vee=8.5V % 82t/ Voo=8.5V
‘T‘ 20 fr=96MHz l 10 fr— 98MHz
2 40 A —————fm=1kHz - 3 -40[30 fm=1kHz —
E \ ‘X«‘V(;ﬂ-‘?:*“z =  [100 dev=225kHz
udio juter © Audio filer
% _go N IHF-BPF T/200 & -0 IHF-BPFT/200  —
. FE Gaind0dB . FE Gaind0dB
o Ry=7.5k0 o R1=7.6kQ R=3.9k0
Z 80 2o Raz= 10k ‘3 _po
P o b—-—— ra
=10 -1
-20 0 20 40 60 80 =20 0 20 40 60 80 10
Antenna inpul—dBp Anlenna input—dBp
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AF output - IF input

AF-OUTTHD - Dev

8 800
° S+N ET Voc=8.5V
{fc=10,TMHz W
711C 700
a =
20 /- 7 fm=1kHz /
y ~6 e 600 .
£ -
%-.gojﬂ g 5 O()Q / 5@%
. g I
= \ X §/ 40
= \ = / y 5
g-se AM 30% mod 1kHz ] 23 100
: \/\ outpill g / -
~ _so|Voc=85V NV g2 A
fo=10.TMHz = S/
fm=1kHz ! § @
~1pldev="T76kHz Eo o
() 20 40 60 BO D 120 140 0 50 1 150 200 250
IF impul—dBu ‘ Dev — kHz
.. SIE buffer ON impressed voltage - Pin 3 R Mute bandwidth - Pin 29 to 32 resistance
| *[Ta=25C ® Ta=25°C
o fC.= 10.TMHz 6o Vec=8.6V
g tVin=100dB. n dev=T5kHz
_é T fm=1kHz
2 2 -‘i‘ 500 Mute bandwidih
2] / = \ YD-9493-3 Mitsumi coil
a E
= [ —
Z 1 = \
o / a0
5 3 N
z 100 <
“ Tuens ON when IF bufter omtput reaches 10 mVms
- 0 CE C 7
0 SOk ik {50k Ok 250k 300K w 23 5 4o ¢ > yok 2 > J0CoK
Pin 3 R with IF buflfer ON—O Pin 29 1o 32 resistance—kQ2
o 10 THD - Dev CHSep - Af
8 S[Vec=85V s
C!J 5fc=10.7MHz =
T Jfm=1kHz I_SO -7,
E IVin=100dB. < =&
2) 3) '\\
& | MPX filter IN 2 N S
S 1.0 |Pilot 19kHz SO ‘ﬁ
§ 7tdev 10% (lixed) =
RZI oﬂo L S
O T "~ =
g g \MAIN R Z7% 5
g 7 \ b 520
= 0. —t SUE/ @ Vcc=8.5V
50 = fc=10.7MHz
£ £ 10 fm=1kHz
= = Vin=100dB,
E 3 o Pilot 7.5 kHz (fixed)
0 20 40 60 80 0 120 140 160 0 20 40 60 80 100 120 140 160 180 200
Dev —~ kHz Frequency deviation incl, pilot—kHz
- AFQUT (MPXOUT) - fm % THD - fm
E T T ITT 5 Voo=85V
_T Emphasis OFF A fc=10.TMHz
10 i il T Vin=100dB
~ s N qﬂv& 6 dev=75kHzJu
o “Son NINCp, € .
O—ZO o\\ Y5 g
73 “ =
< 'oge = 1.2
Y g
%—30 = ’/
- &
3 0.8 13
g g &
& E
w s ®
g -5¢ Voo =8.5V = 0.4 < mon
g fc=10.TMHz 5 e %
& -gg dev="T5kHz 2 o = >R
e > Tim 2 3 1k 5710k 2 3 e o 2 3 5 Ty 35 Tk

Modulation frequency, [,—kHz Modulation frequency, fin—Hz
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6o CHSep - fm o HPF frequency characteristics
as] | | Vin=100dBy Osc. $G Mutsushita Vp-817310
= - Vea=8.6V | |

/-—-\ = . '
I_5° —L 2R » \ = "°|Pin 26 input ]
3 /Rl ] \ & T-zo Pin 6 output
5 40 p % =
-
= N £-30 \
S0 * L = /
[ \ B0 .
a ] A
50 _ c
- 15 kHz LPF in the output \O =50 1opTE  J22ep ak
S |Vec=85V = vee
3 E T
£ 10/ fo=10.7MHz & sp 1
5 Vin=100dB &
dev="T5kHz dev -~ :
YT s T T ST T3 5 Tgh [ - Pt o SR e o YV I R & Frevey
Modulation [requency, f—%Hz Frequency, F—KkHz
& 5o THD - ViN =50 THD -
| “[Voo=85V | Vec=8.6V
A |f=1kHz n.e Pin 26 inpul
= Pin 26 input 3 f?"" a L. Vin=300mVrms

. ~ff /& =
5 &5 g 1.4 =
ca B2 4.'
E / Z -]
= = 1.0
002 / 2o0.8 I.\’I
£ / g o
£ ) £0.6—L-R &
..g ! JI E 0.4 L o
2 j Soal L LER U E
oL~ £ o nono N/*#

0 200 400 800 o 1000 T 23 57T : 10k 4

Input vollage, Vix—mVmms Frequency, —Hz

60 Sep - f CAPTURE RANGE

| [T Vpc=8.5v Vco=8.6V |60
2 AN R2xL | Pin 26 input Pin 26 E
[ S0 Pt — Vin = 300mVrms Hinput =
s ~ RN E[%
{5)) \ 1
40
< N Z[ 40
3 N >
Z30 \‘ e1av | -raw
& 30
2
20
33 20
E k
S
] S 10 7
o : o 0.224
> T 1k : 10k 18.4 18,6 188  19.0  19.2 19.4  15.6
Frequency, F—Hz Input frequency, —kHz
120 Vsus__—_Vsne o Sep - Vsnc
Veg=8.6V Vco=8.6V ay, R
f=1kHz, L-R @ |f=1kHz A Lz
wo[Pin 26 input "T_so Pin 26 input =7
Vin=300mVrms 5 Vin=300mVrms /
Beo / “ 4 /
z / : /
60 g
I / g 30 /
3 / 3 /
B40 720
> / 3
[=]
=

20 / (_g.j_w

0 e’ 0 —

© 0z 04 06 08 10 L2 lé © 02 04 06 08 1O 12 14

Vi - V Vig — V
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120 HCC - Vwuco ATT -~ VHhcc
4
Voe=85V Veg=8.5V
f=10kHz f=10kHz
101Pin 26 input . o[Pin 26 input
Vin=300mVrms / 2 |Vin=300mVems ]
80 T -4 ,/
® e =
| / < /
60 s b
O / 5°7°
o S
mMJ / E 12
£
z ¥
20 / -16 J:
0 -20
0 02 04 06 08 10 12 14 0 02 04 06 08 .0 1.2 1.4
Vg - V Ve = V
0 High-cut control characteristics 0 High-cut{100%)MPX output frequency characteristics
i ‘ | II'IccJ’Ltfwe'“l_aﬁ}n‘1 Cr variation | ‘
| | 0 ——
z 0 \ 9% I as] Co LT
i & i b= | . \
& ‘ i
];; | i | \JOO\ J:-1o : : E |
< 40 [— 2N < | \ ! Y
£ NN & -20 ' -
2 N k= % i t
§-20 Y = ‘ i
[= | S _agl !
g L 3 i
< | || z e
* [ Voo=8.57 TN -4 |
Ta=25°C ! t b
0 High-cut fixed-value Ciz = 0.01 pF ! ! i : i
35 4 235 g 235 4o 23 SToq 23 5799 23 5749 1
Frequency, (—-Hz MPX output frequency, [—kHz
- Viz - Sep . Gate time - Pin 9 Rw
L 3.2 [Voo=857 @ Vec=85V
572 a| Fin 26 inpul = 250 mVrms 1 ps pulsewidth
>. | (within 10% pilon 160 I kHz pulse frequency |
o IHR-BPF T/200 connected o pins } 100 mVp-o pulse level
£nl.b vy RW
éﬂ 15 andd 16 MPX output / j= ;;22(:0p Pin 26 input L~
S 2.0 — | 120 <]
= L] 2 L~
4 : A
177
3] [} W
£.1.2 / = 8 /
E ©
0.8 /
ST 40 -
N 0.4 /
™
0 ‘ 0
= © 10 20 T 40 50 60 0 10 20 30 40 50 60
¥ Channel separation, Sep—dB Pin 9 Rw—kQ
Noise sensitivity - Ry Modulator oufput - Vec
M 200 .
Veo=8.6V w
1 ps pulsewidih E
£ 160 Rs f=1kHz = £ 280 mong
- 0-01p . /[ | itk
T 7;)|-' 7 g d ;ub
3,120 7 3 20 "' 1 ————
= / = 1’1 main
5 A 5 i
o A
§ 80 v g %0 i
v g !
% ] E 0 ‘r’
S 40
z L~ % i
/ =
0 = 0
0 10 20 30 40 50 60 70 B8O 6 T 8 5 10 1 12
Pin 6 Ri—Q Supply voliage, Vee—V
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" -3dB.LS - Vcc ” Signal-to-noise ratio - Vee
4 fu=1kHz
? 3 dev="T75kHz 7
m
2 I
> zn -
= 2 g
9 7 N
) \ > )
30 _\ Z 70
énzg i g ’
= \ < 6
Exn ' =
m 27 . _——— _EJJGB
= [7o]
e 26 &7
25 56
7 8 g 10 11 12 [ 7 B [} 10 11 12
Supply voltage, Vee—V Supply voliage, Vee—V
5 10 Af - V¢ . o Muting attenuation - Vee
T Vin=100dBx fm=1kHz
i -~ AVog.ga=0V . dev="T5kHz
Z 5 ‘\ \Voe=8.6VEE e}
; 10 Vs=5V
: . G
g N <
5 N 5
< -5 52
&0 N =
E \\ =
-0 - ) L 2V L
I\. ;g 3
515 =
~
=S-20 0
8 7 S 8 9 10 1 12 & 7 8 9 10 11 12
upply vollage, Vee—V Supply voltage, Vee—V
50 Muting bandwidth - Vee 6 Vmute - V¢
Vin=100dB. [fc=10.7MHz
dev=0 IIF input
B fc=10.7MHz 5 Vin=0dB
-TI.CD T o
= T
E ‘ L
z \ H
E o ‘\ > 1
2 3 v
s =
=% 1]
= 1
100 ' 0
6 7 8 9 10 1 12 5 6 7 8 9 1t N 12
Supply voliage, Vee—V Supply voliage, Vee—V
8 Vsm - Vcc ©1.0 THD - Ve
[ . Tfig=107MH: ' ’ fm=1kHz
IIFZ 1&1&)111 A dev=T5kHz
i y |0 il ['-:'- 08 AV39.33=0V
- /7] 100dBy g
‘y =
> £ Nz
—_— r”‘ I = (0
3 70dB, Q0.4 he-1 4 S mono
.E "’ ’ e ‘E ‘ \.- Z - 3
a ;s g Nk sub
2 g 50dB = L
AT 1 202
‘lll td §
o .’ i g
5 § 7 8 9 10 1 12 06 7 8 9 0. N 12
Supply voliage, Vee—V Supply voltage, Ve—V-
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5 ! Pilot_indicator level -IVOC 60 CH Sep - Vee
= 10.TMHz
8 Vin=100dBy //* \
4 — o 50 L
[ 4 ‘FR
2R i o
= ) £ 40
e A ON level =
.8 5 -1 s
3 b &%
Sa2 ~ | _OFF level &
= = fe=10.TMHz
=X = f,=1kHz
T Yo dev="T5kHz
pilot 7.6kHz
o . T, =25°C
6 7 8 9 10 1} 12 [ 7 8 9 10 it 12 13
Supply voltage, Vee—V Supply voluge, Vee—V
N 0.4 VCO free-running frequency - Vee 400 Vo - Vcc
T Vin=300mVrms |
7 w |f=1kHz | mone |_ _ |__ |
= E Pin 26 input © TR R
S 02 Z 3 e T
oy ]
(]
S ]
= I >
g oFr—--T- = g 200
- =
g E
=
5_0.2 ‘g 10
& =
2 &
i
—-— 0 /3
04, 7 8 3 10 1 12 o 7% 6 8 10 12 % 16
Supply voliage, Vee—V Supply vollage, Vee—V
o 2.0 THD - Vcc ® SIN — Vec
Bl‘ : ' Pin 26 input |
ol 1 Vin=300mVrms @ ) mono _ | _ _
E 1.6 1 f=1kHz zac -
[
g1 i Dol - L-R_ | __|
‘21.2 I =
[ \ &
Z1.0 . c
=] 2
©0.8 i g 40
= L} < .
f?_. 0.6 # [ V¥n=3QO.mVrms
= t /MAIN =20 Pin 26 input
204 Y. SUR g f=1kHz
— o2 ~ T, U:f Pins 15 and 16 outpul
3 ~ monop iaiaie : : . 5 i
S oy | | oLz (IMF-BPF connecled at MPX output)
° 4 6 ) 10 12 14 16 (" 4 6 8 10 12 1% 16
Supply volage, Vee—V Supply voliage, Vee—V
DR - Vcc Vi, hy - Vo
100 — 20 4 - —
| f=1kHz Pin 26 input
o T’l;I(D_=1% 1o f=19kHz
' m 26 inpul § s
>
0 g 7
Esm Lu - 6
C % i = il g
| ' S0 ~ 57
zt® .r' -_;:) 8 <. Vi A < “E
2 /! e i e A Bt Sl 3.4
2m ; é— . L el ) 5
/! 4 1 4
=
L4 - 1
o 7 4 _ 6 B 0 12 W% 16 O 6 8 TR TR T
Supply vouage, Vee—-V Supply voltage, Veo—V
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19.4 CR - Vge Noise sensitivity, S/N - Vec
’ Pin 26 input 80 Vo= 1.40
, L -t o ]
~ 19,2 » =
T , —~1.37% £ 6o \
= / > \
L g \
19.0 - \
2 S \
= . = 40 X
515-3 N - -1.42% Vin=10m_“»lrms '_i \
~ Moz ~ _ 1 _30mVrms = Y u
‘5 — o A ] — — iy -
=9 2 2
E1es -z 0
- z
LI L
O 7% 6 .8 W12 % 16 % s 6 ) 10 12 1% 16
Supply voliage, Vee—V Supply voltage, Vee—V
50 GATETIME - Vcc o AFOUT - Ta
100 mVp-o pulse input level Vin=100dB
1 kHz pulse [requency c 50dBp
1 s pulsewidth @ -20 I
2 to Pin 26 input I 30dB
é S0
—— ] - — Q
= . - - 0dBp
o ” Q IS T
= I —60
o 20 £ =
4
/ E
l 5 80
! a
0 F -9
o % 6 8 10 12 14 16 0940 -20 o 0 & 60 80
Supply voltage, Vee—V Ambicnl emperature, Ta—"C
0 Noise -Ta 80 S/N, —3dBLS - Ta
ae] Voo=8.6V
. fc=10.
T 75 S/N ratio ¢ 10|7MHz
~-20 £ ]
& & 20— fm=1kHz
= 4 dev="T6kHz
I-w & 65
;.—',_‘ .
3 Vin=0dBy Z 60
o "60 = 30dBy T s
Z J =
2 50dBp = 50
_w 4 o
—
100dBy bt ""‘-——-....__¥—3dBL|S
|
~100 4 =
"0 -20 6 20 0 & 80 X0 %0 -0 0 2020 so B
Ambicnt temperature, Ta—"C Ambient temperature, Ta—"C
V ~ Ta - '
8 wm - Ta o AMR - Ta
Input cc=8.5
? 1204 u—{fc=10.7TMHz
7 s ] B °
z A 100dB 00dB
> 5] B
g 90dB R 120484
2 e S S | 70dB 4
& — ]
= TGdBM <]
© 3 — 40 50dB
- — 2 |Vec=85V 2
——
- fo=10.7TMHz
£ 2 50dB u _
[ 2¢|fm=1kHz
Y e il dev="75kHz
AM30%
0 30dB fm=1kHz
S40  -20 0 20 40 60 80 WD ~40 -20 0 200 40 60 B8O 10
Ambient temperature, Ta—*'C Ambient temperature, Ta—'C
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Ta -
Voo =8.6V 1w | I
fc=10.7MHz
fm=1kHz
dev=T6kH

60

40

20

/

7 wT N

-120 -80 -~40 O &0 80 120
Detuning [requency, Al—MHz

Ambicnt temperature, Ta—"C

~-160 160

V5 pin mute output - IF input
l [ c Veo=8.6V
25 =
; Yo =80° / fc=10.TMHz
b
I
—30°C \
" \
, \\
) \
L1

0 10 20 30 40
IF inpul---dBp

THD - Ta

Voo=8.6V
Vin=300mVrms
f=1kHz

Pin 26 input

Pin V5 mute output—V
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L

o4
o

Pl = 1kHz V=g gy

-
(=]

Channcl separation, Sep—dIB

———

0 =
=40 -20 0 20 40 60 80 10

Ambient temperature, Ta—'C

20 AF, NOISEOUT - IFINPUT
V=85V
fo=10.7MHz
< olfm=1kHz
Jed) dev=75kHzf_—§=
=
| -20
E_ k)
=3
5]
[
R
g
5°C
% -80
-100
0 20 40 60 80 10 120 140
IF inpul—dBu
Output - Ta
400
Voo=86V
Vin=300mVrms
f=1kHz
asplPin 26 input
2 mone {1
e L
J kO] — L-J;-:-:—
= = L+R
2 "
=
© 280
240
-40 20 0 20 40 60 . 80 1D
Ambicnt lemperalure, Ta—°C
%0 SIN — Ta
mono
/
80
3
170 stereo (L+R)
| stereo
g ’_________.—-—'
§0
0
40  -20 ¢ 20 40 60 80 100
Ambient temperature, Ta-—"C
20 Vi hy = Ta
, [ T=19kHz
e Pin 26 input
:E' 16 8
E
I
o 12 6
>} =s]
go 8 Vi "I'\
=
5 — ____________.-__.__—- =
> ~J___ | by ]
= 2
5 g
-
) o=
-40  -20 6, 20 40 60 80 10

Ambient temperature, Ta—"C

Downloaded from Elcodis.com electronic components distributor

. No.4092- 26/28


http://elcodis.com/parts/5774041/LA1862.html

LA1862M

Ta

Pin 26 input

Vin=300mVrms

a=

V10kH;
ViEE, V1a =3V

——VikHz |

b

| \
_ V10kHz _
ik v 18=06V

[ T

o e—

20log (V10/V,) — dB
!

-20

0 20
Ambienl tem

GATETI

40 60 80 10

perature, Ta—"C
ME Ta

Veo=8.6V
I Us pulsewidih

n
(=3

&
[=]

Pin 26 input

f=1kHz
00 mVp-o pulse input

w

Gate time—s
<

N
(=

-
(=

=20

0 20
Ambicnl tem

Input/outpu

40 60 80
perare, Ta—"C

t characteristics

(=]

LA1175+LA1862M

[ \ I
Demodulator oul,

[Put

=

t
vy
[=]

1
»n
(=]

/

1
w
o

A

N
(=]

1.6

\

Output Ievel—dB
A
(=)

1
ot
(=)

=60

Voc=8.6V
fr=98MHz
dev =30%
6 dB gpractical soncivity

1.2

O/.;"b

?’go

0.8

0.4

T

[———

=70
-20

Anwenna inpul level with 75 € open—dBp

0 20

VCC -

Total harmomc distortion, THD—%

(=1

40 60 8o 10

Inputlevel

7.0

o o
o o

b
=)

OFF mode
Vsm is adjusted so that Sep
=10dB at 35 dBp i L

2l
<,

Voc=8.6V
fr=98MHz

LA1175+LA1862M

Vg (1pin) —
—

npuy

P

/

w

Output voltage — V
o

g
o

e

1.0

W

[

/@O‘]‘"

0 20
Antenng inp

40 60
ut level—dBp

80 1m0

20 SN - Ta
(a3
N
= _>—|<-
| 50 ims
< falkHz
2 Pin 26 input
£ \
220 —
‘7
=
$ 20
[
v
‘510
Z
0
=40 -20 0 20 40 60 80 1
Ambicnt temperature, Ta—"C
AF output - Antenna input
L.A1176+ LA1862M
S+N
-20
T
o)
'T -40 :/
BN
= /
& -6 Q\fm:]kﬂz AMSO%OU'I/
68
< ‘*'\A
-soVec=8.5V N\ \v/ﬂ’h}/ N
fr=98MHz
fm=1kHz
-1pldev=22 BlHz
“20 0 20 40 60 80 w0 120 140
Antenna input—dBp
10 HCC, SNC characteristics
| o %g LAL175+ LA1862M
0 1zl Vee=86V
_ P fr=98MHz /o
LgmY) mod=30% 1kHz| ¢, 'i
ET - (760 OPEN)
)
-20 50
e Sep (1kHz 30%)| .~
230 4w 5
- R—>L ‘:F E
E-40 B 13 S
= / &
C 5o / 20
-60 / 10 E
/ 5
-70 0o~
-20 0 20 “0 60 a0 10}

Antenng input level—dBu

Downloaded from Elcodis.com electronic components distributor

No.4092- 27/28


http://elcodis.com/parts/5774041/LA1862.html

LA1862M

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

B Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYQ 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 associaled 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 affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

W Information (including circuit diagrams and circuit parameters) hersin is for exampie only; it is not guarant-
eed for volume production. SANYQ beligves information herein is acourate and reliable, but no guarantses

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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