Ordering number : EN4619B

Monolithic linear IC

LA1867/NM

SANYO

Car Radio Single-Chip Tuner System

Overview Package Dimensions

The LA1867M is a high-performance multifunction (FM-  unit: mm

IF, noise canceller, MPX and MRC) single-chip tuner IC  3148-QIP44MA
for use in car radios. High-quality tuners with superlative
cost-performance characteristics can be constructed easily
using this IC.

Functions

¢ FM-IF

¢ Noise canceller

¢ MPX

e MRC (multipath noise reduction circuit)

Features

0.2

e Forms a high-performance FM tuner when combinZd %

with the Sanyo LA1193 FM front-end IC. 25 | |
e Multiple functions, MRC circuit, dual divergity, and - 1

RDS handling I_ SANYO: QIP44MA
e High performance, high sensitivity and Kigh stabi. v

(excellent temperature characteristics)
* High audio quality and noise reductior accordil »to the

reception conditions.
e Miniaturization of the required extern< w2 “ors

(electrolytic capacitors no longe? réquirec,
e Easy adjustment (The SD, muting and SNC ( :cuits are

separated.)

Specifications
Maximum Ratings at Te = 25°

Paraineter

Symb; Conditions Rating Unit
Maximum supply vo_ltage Vop_max Pins 4 and 31 9.2 \"
Allowable povver_Jissipati | . ?dmax 740 mV
Operating t’;m'_,Jerature = |_ Topr —40 to +85 °C
Storage '.err_,perature _| Tstg —40 to +150 °C

Operating ~and| ions & 1a=25°C

Parameter Symbol Conditions Rating Unit
Vee Pins 4 and 31 8.0 \Y
Recommended suppiy.wvoltage -
VCC ST/SD Pins 29 and 44 5.0 Vv
Operating supply voltage range Ve op 7.0t09.0 \Y

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
32096HA (OT)/D2593TS (OT) No. 4619-1/32
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Operating Characteristics at Ta=25°C, V¢ = 8.5V (Note that these measurements are made using

the 1 C-51-044-464 | C socket manufactured by Yamaichi Electric Works, Ltd.)

Rating
Parameter Symbol Conditions i tyr | max Unit
[FM BLOCK] ~N
Quiescent current lcco-rm | Noinput (14 + 134) 40 55 70 mA
Demodulator output Vo.rm 1861/?/'20281231 (chl,tt:)uktHz’ 175 260 250 mVrms
10.7 MHz,100 dBy, 1 kHz, 100% mod, the
Channel balance Cs ratio of pin 7 to pin 8, Referenced to pin 7. -0 0 +1.0 dB
Total harmonic distortion THD-Frmono 1361/2/'2;&12&(17&1 kHz, 0.2 (0 %
Signal-to-noise ratio (IF) SIN-pyiF | 100 MH2. | %(i’nd?“ 1 kHz, 73 0 dB
. . 10.7 MHz,100 dBy 1 kHz, fm = 1 kHz I_
AM suppression ration (IF) AMRIF Pin 7 when the AM modulation is 307 57 70 dB
Att-1 10.7 MHz, 100 dBy, 1 k Hz, the 5in/7 a2 25 30 dB
attenuation when Voo goes frorn C'to 1V
Muting attenuation - /
Att-2 10.7 MHZ, 100 dBy, 1 k Hz{ the pin 7 _J 33 38 dB
attenuation when Voo goss ffom 0 to” Vv
- O,
Channel separation Separation ;fljoz QA:-' OZ":/J ?r?ed;f‘ . /I ‘_:t;lﬁ ?ao, 2 30 40 dB
Stereo on level ST-on The pilot modulzitioh level such« /a4 15 29 5.0 %
becomes less/thzn 0.5 V*
Stereo off level ST-orF ghe pilot n“.odfatl:;n e .2 ?/l; that Va4 0.8 1.9 %
ecomes greater tha, ‘|‘
r 2 - /
Total harmonic distortion THD-paint ;i(ng A %?,d & i 4 03 10 %
10/7 MHz, 1uc 'Su, ¢ =10%,
Pilot cancellation PcaN nin 7 signal/PILG. EVEL leakages 20 35 dB
DIN-andio.
7 ) —BR/=909
SNC output voltage Vasug ;I?b M'I-in d?”d |1‘ v F;;iq 70 7, 3 10 mVrms
o g =01V
A, 1 - 0,
SNC output attenuation Aitsne A ;ﬁot K % 3/01:'2‘{; v toﬂo._sg\? ﬁ;n , 2 6 10 dB
| " 7%MHz, 100 4B/, 10 kHz, L + R = 90 %,
Att . 2 1 B
HO ‘ pilot = 10%, 44/~ 3 V10 0.6 V, pin 7 6 0 d
HCC output attenuation — —
Aty o | 9.7 MHz/109 dBp, 10 kHz, L + R = 90 %, 6 10 14 dB
pilot = 10%, V14 =3V 10 0.1V, pin7
10.7' M4z, 100dBp, 100% mod, IF input
Input limiting voltage 4 sych/that the input reference output is 33 42 51 dBy
down by -3 dB, when the soft muting
‘unction is operating
The IF | i level wh
Muting sensitiity vimdte/ | ° ;Cm(’du ated input level when 32 40 48 dBy
/ A / 23is2V.
f The unmodulated IF input such that the SD
D sitivat D, 4 74 4 B
SD sengltfty SPsen pin voltage (V29) becomes 3.5 V or higher. 6 8 dBu
10.7 MHz, 100 dBp, unmodulated,
IF Caunterbuffer ¢ ~ut VIEBUFE-FM the pin 19 output H 160 230 320 mVrms
The pin 7 output in AM mode (AC, =
AM output Vo-am . . 234 330 466 mVrms
300 mV rms, 1 kHz, the pin 20 input)

Note: * Unless otherwise specified, with an IHF-BPF/T200 inserted in the pin 7 and 8 MPX output circuit.

Continued on next page.
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Continued from preceding page.

Rating
Parameter Symbol Conditions - Unit
min typ | max
[FM BLOCK]
VaMEM-1 No input, pin 32 DC output, 0.0 0.1 | 0.3 Vv
non-mod, SW-2 open
Vgueme | 90 dBy, pin 32 DC output, 1.0 2.1 53 v
. non-mod, SW-2 open
Signal meter output
VaMmEM-3 70 dBy, pin 32 DC output, 23 y 53 Vv
non-mod, SW-2 open
VamEM-4 100 dBy, pin 32 DC output, 4.7 6.0 6/ Vv
non-mod, SW-2 open
Muting bandwidth BW-Mute | 100 dBy, The bandwidth when Vg =2V, 110 190 590 kHz
non-mod
Muting drive output VMute-100 | 100 dBy, pin 23 DC output, non-mod | 0 03 A 0.20 \Y
[N.C BLOCK] Noise Canceller Input (pin 20), PG1
o —
f=1kHz, 1 ps, with a 100 mV p-o'puise I
tgaTel input, the time for V44 to becoms 1V 55 75 us
or higher
Gate time W, - — "/
f=1kHz, 1 pus, with a 100'm"/ p-o pu’ =
tgaTE2 input, with the MRC pin/1&nput = < Hz, 10 25 40 us
30 mV rms |
With a 1 kHz signal such that® ~no” 2
Noise sensitivity Sn canceller operaiiori is on, the 1 us' 'se 50 75 mVp-o
input level, measure pin 20
[Multipath suppression circuit] MRC Input (AC1) / 7
MRC output Vuge | V18=/7 Vi1 kHz, EmV i thepin 1.75 1.85 1.95 v
12 voltzge wher' here 3 a pi. 15 inpuf
MRC operating level MRC-ON | Y18/=2 V, thapininpis “evel sugh 15 30 mVrms
J_tmt V12 becor. n1.7¢

Block Functions
1. FM-IF

e [F-limiter amplifier
* S-meter outputs (three systems)
¢ Quadrature detector

* AF preamplifier

e AFC output

e Muting circuit (band” _ite, .

_< inpu? niute, soft mute)

e Control pins (SD, 1. tting ¢ ‘enuation,/soft mute on level)

* SD output
e IF couriter buf =ro p ¢
e S-ingter outy. * shifter

2. MNoaise car eller

e Built-nihigh-pass filter

e Built-irrlow-pass filt<r delay circuit
e Noise AGC

* Pilot signal compensation circuit

* Noise reduction setting pin

¢ Noise canceller off in AM mode function

* High-pass filter “fc” control pin

Downloaded from AFFOW.com.
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3. MPX

* Nonadjusting VCO (912 kHz)

* Level-following type pilot cancelation circuit
e SNC

e FM HCC

* Stereo/mono display output

e Built-in anti-birdie stereo decoder

* Automatic stereo/mono switching

4. MRC

DC level shifter circuit

* Noise amplifier

¢ Noise detection circuit

¢ Time constant control circuit

Block Features
1. FM-IF

e The development of a high performance S-meter circuit bas simpi. "= all vypes of control.
— High linearity S-meter circuit (6-stage detection type)
— High quality S-meter (superlative temperature Lharacteris. =

* High quality design
— Design that emphasizes temperature characteristic.
— S-meter, SD sensitivity, =3 dB L.S., efC.

 Improved active characteristics
— Muting circuit time constant cenfiol (Since the »ttack and recovery time can be set independently, the audio
quality under multipath condi{iohs cane 1. xor .d.)
— Three built-in S-meter circpits
Soft mute/H¢ time/constants, —
SD time constants Application/design is eased since these can all be set independently.
SNC time constanis

2. Noise canceller
* Noise canceller £rror pre’ s w.2n a nairow band (150 kHz) ceramic filter is used

¢ A new noise’cancellesays. 2 s developed.
— Reduecednoise | ncell< : errors diring overmodulated signal reception.
— Redaeced noise c. =elle errors‘unider continuous noise conditions.

* Mirladurization. = the' >quired external capacitors

No. 4619-4/32
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3. MPX
* Miniaturization of the required external components (nonadjusting 912 kHz VCO)

 Improved basic performance
— Pilot cancelation level (30 dB typ.)
— No variation in mono output level due to separation adjustment (subcarrier o

separation adjustment)

— A new SNC curve was developed.
— Built-in anti-birdie filters (114 kHz and 190 kHz)
— Improved high region separation characteristics
— Improved stereo signal-to-noise ratio

4. MRC

* Controls the SNC and HCC circuit control signals by detecting the fie 1) and piultipath noise.

No. 4619-5/32
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Test Circuit

ko

No. 4619-6/32
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Block Diagram and Peripheral Circuits
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Pin Functions

FM-IF Block
Unit (resistance:Q, capacitance:F)
Pin Function Equivalent internal circuit Note
18 S-meter output for MRC Constant current o= type
and SNC ;
The sle® ~Can be chaiiged by £hainging the
S-meter output for muting value | the S-n{ ter output resistance.
32 | drive and HCC
rve an Thafielc. xenc’ can be shified in the
30 S-meter output for SD posiu. har neydtive direltien with an
S-meter output shift control xternal' v istor on piri 23 without changing
28 . the T-met  slope.
pin
Noise canceller input
20 Noise canceller input The input impedance is 50 kQ.
21 FM detector output FM detector output
- J Low impedance in FM mode
N £l
canc ar
{ —
S|
A2y
~ 1
7 ",
777777777
T Pin 30
I The comparison voltage is determined by
. the external resistor.
30 FM SD Adj > Pin 30 is the S-meter output, and SD turns
Comparator S0 Ad on when it exceeds the internal supply
” ' voltage.
S-meter R
VsMm
DRIVE

Continued on next page.
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Continued from preceding page.
Unit (resistance:Q, capacitance:F)

Pin Function Equivalent internal circuit Note

37 | FMIFIN Limited amplifir“.input _
Sclect the ce’ citor grounding point

36 IF BYPASS carefully.

| @ The piuting time constants from the
external CR circuit are determined as
feilowvs.

Altack time Tp =Ry x Cy
Release time Tg = R, x Cy

I~ @ Noise convergence adjustment

Divide the V3 voltage by R, when
there is no input at the antenna input,

T 1 HALL | Band 3D
4 1 DET || mute Lnuit
Cf 10uA

&, ;‘ MWoC AN

23 Mute drive output
22 Mute input

and input that voltage to pin 22.
Noise convergence will be maximum
when Vo, =2 V.

The variation range is 5 to 35 dB,
taking the 1 kHz 22.5 kHz dev output
as the reference.

VEY O—

shorted to ground.

’\ y . ®  Muting off function
l/ 31PIN The muting is turned off when pin 22 is

The muting on level is adjusted by changing

ol
33 FM mute OMN Adj the external resistance R.

Continued on next page.

No. 4619-9/32

Downloaded from AFFOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

LA1867NM

Continued from preceding page.

Unit (resistance:Q, capacitance:F)

SD sensitivity adjustment

Pin Function Equivalent internal circuit Note
VREF R1
Nem WA
1u
Dr
Ve
*+ Ry isthe’ ssisc that determines the band
4.8V Quadrature muting s adwidth.
detector Incre. sing Ry seduces the Fandwidth.
24 AFC i Deci. sing Ry 1creases/ne’bandwidth.
25 QD OUT * N VOl
26 QD IN Whei. ned, the voltage between pins 24
o7 v | nd 27\ lbeOV,
REF
3p Vog o7 =0V.
— L 3303 i ‘ I » band mutingis turned on when
T ] gl 16 04— Vo7 20.7 V.
4 l
il /3.,
IF limiter
amplifier o 7 7 %
-
Jand
wte
?
-
an 4
4 L4 |
* Ry
r‘r' ) L The SD output for the pin 30 SD
V/ e output for the pin .
29 SD pin I [ l Vr E p P!

R determines the SD sensitivity.

Secak/stop v ok

L Ll /19\//////
51k

F ISTOP _?_SEEK

BUFF 5v

30 Pin 23 is coupled to the muting drive output.
in
P SD operates when the switch is off.
veo |F counter
10k buffer
150 S0P This pin is used for both the IF counter
buffer (AC output) and the seek/stop switch

1.3 DC input).

£ I IF coud r buffer l ( puy

It is not coupled to the SD output.
The IF buffer is turned on and off by the pin
19 DC bias level.

Pin 19: high — buffer on, low — buffer off.

Downloaded from AFFOW.COM.
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MPX Block
Unit (resistance:Q, capacitance:F)
Pin Function Equivalent internal circuit Note
Vee
19kHz < 0°
5 Pilot detector

heICi ed to ifa1 esistor
is inse’ :d between pin 5 an .

Hcc control input pin

Hcg is off in AM mode.

SNC control input pin

Controls the sub output with an input of
between O and 1 V.

Continued on next page.
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Continued from preceding page.

Unit (resistance:Q, capacitance:F)

Pin Function

Equivalent internal circuit

Note

10
11

PHASE COMP.

gl

19kHz
Z£90°

VReF
15k
15k
| %

3—

9 Separator adjustment pin

DECODER

Composite 5k
signal - w p ““j |
| Sa

_/_L_A./_Lz).L VAVASSA

Z-

047 u

6 VCO

The sub decoder input level is adjusted with
a trimmer.

(The output level in mono and main modes
does not change.)

JF10:H’
7 \er/

The oscillator frequency is 912 kHz.

Continued on next page.
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Continued from preceding page.

Unit (resistance:Q, capacitance:F)

Note

Pin 3 e pilo i ignal output.

/

GND

Pin Function Equivalent internal circuit
Vee
Pilot cancellation signal
3 L
output
1.5k
0.01z 50k
17 GND
7 MPX out (left)
8 MPX out (right)
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MPX Block Applications

Unit (resistance:Q, capacitance:F)

Pin Function

Equivalent internal circuit

Note

43 Pilot input

Vee

To the PLL

¥
€D,

N.C

0.01u

Pir1 45 is the I . circuit signal input.

1 HCC capacitor

The HCC flequency characteristics are
deterrnired by the capacitor connected at
this/piri.

NC Block
Pin Function Equiva.. “inte.. ' .rcuit Note
A Voo
. . . ‘ 41)9 The pilot signal level must be adjusted since
Pilot cancellation signal 1 . . . ) ey )

2 . 20k it varies with manufacturing variations in the

input
ﬁ/ IF output level and other parameters.
6.7k

F=LP
F—

Continued on next page.
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Continued from preceding page.

Unit (resistance:Q, capacitance:F)

Pin Function

Equivalent internal circuit

Note

Time constant connection
40 for the monostable

T Voo

Tnig'time cor’  nt sets the gatedimeto 40 ps.
THe noise i jecticratio increases with the
Jate time ‘owever, ¢ .ution is reouired

Y &) §

LPF

multivibrator since [ Jltipath 2nd the distoriior sensitivity
for ove nodulate  signals 7ire/degraded.
0.01u 15000p 3.9k
P VAN,
43 \42/ - {42
. s/ s/ 1
' ‘\l—
41
42 | Memory circuit pins 4 H I:rfcr;fer?ggef;g:t used when the noise
43

NC Block Applications

Pin Function

20 Nois& Kiler inpu

Equiyalent internal circuit

Note

50k

The input impedance is about 50 kQ.

Continued on next page.

Downloaded from AFFOW.com.

No. 4619-15/32



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

LA1867NM

Continued from preceding page.

Unit (resistance:Q, capacitance:F)

Pin

Function

Equivalent internal circuit

Note

38 | Noise AGC sensitivity
39 adjustment pins

200

AAA

—
3K 15k
< l

-

Pir’ 38 is th® /ic. 2 sensitivity setting win.
First set the mediu. “=ld (about’50'dBp)
level, & . uie set the weak fie!d (about 20 to
30 dB, with pif. '9 (AGC agjugtment).

35 HPF slope adjustment pin

NC-INPUT

Pre
amplifier

The slope of the high-pass filter can be
adjusted by changing the value of the
resistor (R) connected between pin 35 and
ground. If this adjustment is not needed,
pin 35 can be left open.

MRC Block

Pin

Function

Equivalent internal circuit

Note

| T S-metc autpu! nd MRC
DC innut pin

Voo

j\

18
?wk

1000p

=

S-meter output block
MRC DC input block

Continued on next page.
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Continued from preceding page.

Unit (resistance:Q, capacitance:F)

Pin Function Equivalent internal circuit Note
200
12 | MRC output pin (12) (13) sne
10k
-~ -
MRC Block Applications
Pin Function Equivalent internal circuit I Note

15 MRC AC input pin

- S-metar

7L voltege

Figure 2

In met!iod’s in which the S-meter AC
com:orents are detected directly, the noise
amplifier gain is determined by R, and the
70 XQ internal resistance, as shown in
Figure 1. A certain degree of filtering
characteristics can be provided with
capacitor Cy.

In methods in which the S-meter high area
components are detected, or the NC HDF
noise output is detected, the noise amplifier
gain is determined by R, and 30 kQ as
shown in Ffigure 2. Here, the frequency
characteristics are determined by C.

MRC control voltage time

34 constant

ol I MRC @' trol voltc = time
| “canstant

16 ime canstant < stting pin

conswant

MRC DC
input

During discharge, the MRC detector time
constant is determined by Rg (1 kQ) and
Ca.- During charge, it is determined by I
and Cp.

Attack time = Cp x Rg
(Stereo — mono)
Recovery time = Cp x Rp
(Mono — stereo)
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Usage Notes

1. AM/FM switching: Pin 31 (IF V)
This pin is shared with the IF V. When the FM IF is operated, the IC automatically switches to FM mode. (Note
that the switching reference voltage is 3.3 V.)

var | SWON SW OFF
FE Vee ~ —m i
Voltage
8V ~
Pin" 34 l Mode
8 FV
0 b omm e = an | AM
0
AM FM Mode AM
Figure 1

2. FM SD and SD adjustment
The FM SD and the IF counter buffer operate with the eiernents ~"nwi. =low.

Hall detection Mute drive [FM IF
output o TEAMP
Band mute
Comparator y
S-meter 5”0

’ %D D—H
j) 29

(0} _} g ?"' 51k$ 100k -5y
7 !
x
¢ °°~ﬂt j— IF BUFF SD

(SEEK M0D.) Unit (resistance:Q, capacitance:F)

!!

The following Conditions a. »rear ed for’EM SD operation.

* V30>V, I'he S-meter voltage must be higher than the regulator voltage.
* Vo3 <0//V (Vggp): The E 1l detettor and band mute must not operate.
* Voo =/t A migh level rust be applied to pin 29 through a 100 kQ resistance.

The/fellowing « adit" . 1s reauired for IF buffer operation.
*NVig=H: A high ievel must be applied to pin 19 through a 51 kQ resistance.
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LA1867NM

3. FM muting on: Pin 33 (R33 = 100 k<)
The -3 dB limiting sensitivity can be changed by varying Rs3.

Detection
output

Larger «- R45 — Smaller

Antenna inpui

(Currently, R33 is 25 kQ to set the =3 dB limiting sensitiyity/to 8 dB»)

4. FM muting attenuation adjustment: Pin 22 (R22 is a 30 or 50 kQ variable resis’ i)
The pin 23 voltage is divided by the R, variable resistor and input/t¢/pin 22. .= no- 1put noise’ convergence is
determined by value of the pin 22 voltage.

Smaller
T
Voo |
1
Larger

— -

Ante/ina input

(The LA1867NM/nas a noise cu.. ~rger. design target of from 5 dB to 30 dB.)

5. Muting time constant
The LA1867NM allows the voluing level#ahe . mged gradvally for field variations during weak field reception by
setting the attack and recovery/tiznes fo! the . »ft mute furiction.

[ shute
Mute | amplifier

output
I"T @ Attack time setting
23 L \22j— ta = Rog * Cop = 940 psec
| @ Recovery time setting
| R22 tr = Cpy * Rpg = 23500 psec
a4 K LIZ p _l
023 G2z R22 /2 -

o
0,022 0.477JT 50'\;

Unit (resistance: Q, capacitance: F)

6. EM/mute © 1 1v ctic
The.mutin, funct n is turned off if pin 22 is forcibly connected to ground.

Detection
output 0
5
Noise convergence when pin 22 is grounded:
5dB,-34d8
20 The limiting sensitivity is about 0 dB,

Antenna input

No. 4619-19/32
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LA1867NM

MPX Block

1. HCC (high-cut control frequency characteristics (pin 1)
During HCC control, the output signal frequency characteristics are determined by the capacitance of the external
capacitor connected to pin 1.

, f ’
: W |
! @8 \

\

—f f
- (Hz)
21 X 20kQ

1 /. _ /.

IR Cxa0ke 2

fc=

2. Pilot cancellation adjustment (pins 2 and 3)

. —\ —1>—r ! ——> TdNMPX
|

é GATE

PILOT
| CANCEL

A @/ D - -
44!

15400pF 3.9kQ 0.01pF 50kQ

The pin 3 pilot cancellation wavetc = is a 19 kHz/signal that does not include a third upper harmonic component, as
shown in the figure abeve. Als. o0 zitor ig/required between pin 3 and ground since this signal is in phase with
the pilot signal. Goog pilot« el "an charalteristics can be acquired in the left and right channels by adjusting the
variable resistor/since the ignal \ »es not iziclude a third upper harmonic component.

3. Separation adjustmer (pm 9

D Tosu | rho0h
N S i T

Higher

‘ c

0.047uF ;]/;

The separation is adjusted by varying the sub-decoder input level with the pin 9 variable resistor. Only the sub-decoder
level changes when the variable resistor is changed; the mono (main) output level does not change. Also, the decoder
high-band separation in the sub signal frequency band (23 to 53 kHz) will not degraded if the external capacitor C’s
value is made sufficiently smaller than the variable resistor’s impedance.

No. 4619-20/32
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LA1867NM

Notes on Using the Application Circuits
1. NC Block

e The input impedance of the noise canceller input is about 50 kQ. Carefully consider the low area frequency
characteristics when determining the value of the coupling capacitor. Note that when' the. value is 1 yuF in the
application circuit, fc will be about 3 Hz.

* Pins 38 and 39 are used to set the noise detection sensitivity and the noise AGC.
The values of the external components can be determined more easily by first/setting ' 2. =dium field (aritenna
input levels of about 50 dBy) with the noise sensitivity setting pin (pin 238}, and«"a setti. g the weak field
(antenna input levels of about 20 to 30 dByu) with the AGC adjustment pin (piri 39). C re is 1< yuired ip/d<termining
these settings since while the AGC operation improves as the noise detection sens: vity =i+ reased, inversely, the
weak field sensitivity decreases.

* If noise is detected again during gating, since the monostable multivibrator/ 11« resct, the gate time will change
with the magnitude of the noise. Finally, set the gate time from/the poi. »nois: is detectéd. When the circuit
constants in the circuit connected to pin 40 are C = 0.001 uF arid/R = 17 .. the _ .te time will be about 10 ps.

2. MRC Block

e The MRC (multipath rejection circuit) supports three techiniques a. ' ywn in Figires 2, 3 and 4. Figure 2 shows the
technique in which the S-meter AC component is detected di‘ _cu. . Figire 3 shiows the technique in which the NC
HPF noise is detected, and Figure 4 shows the teckinique in w.. »" multipath s detected using the S-meter high area
components.

IF

S-METER 7 _ Ioetec n L/ [ wex
; __cimuit | sNe
i
: [ = MIRC : i\
' M output '
L L L L (3 o Qs SR W,
50 .
' 1
.' =7 o mz
, L'r+ G2 :
L 2R Ot REZ
I ‘ '
Ny . l
LV @ - - ---F-f - - e e e e e |
Figure'2’ Multipath Circuit
= S-METRR
w5 AR
|
7/ Detection MPX
NG g circuit SNG

Noier
dewsction
< sitivity
setting pir {
A

P [ U

Figure 3 Application Circuit Using NC HPF Noise Detection
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LA1867NM

IF
S-METER Detection MPX
circuit SNC
/L MRC
output
-
34 11—
R3
+
C2
R4

Figure 4 Application Circuit Using IF S-Meter High-Area L =cuion

¢ In the technique in which the S-meter AC component is detected directly thet“=e o .ifier gain is determined by
R, and the internal 30 k€ resistance as shown in Figure 5. A feftain d ree o filtering/characteristics can be
provided with capacitor C;.

IF o
S-meter / >—r

ki ure5

e In the technique of Figure 4, it ;#hich. multi, th 1s detected using the S-meter high area components, and In the
technique of Figure 3, in whiCh'the N 1. "% noise is detected, the noise amplifier gain is determined by R, and the
internal 30 kQ resistance s shown’ a1 wure 5. The/fréquency characteristics of the circuit are determined by the
capacitor C;.

30kQ
IF Ch
S-meter/—4
or ——
N.C HiPF
ot S-meter
rJ: voltage

Figure 6
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LA1867NM

 The time constants with which the MRC controls the separation are determined by the internal 1 k€ resistance and
C, on discharge, and the 7 yA fixed current and C, on charge.

Vee
7 (Y)
— o
(34) S | ac30%
E‘J AC 6% AGB0%
.
Tk 02 2 ? ~ AC 100%
Field stre. ith
Figure 7 Figur. 8

Coil Specifications

e Toko Electric Corporation Coils
7KLS M402AES-1298

6-4 /av
s 6-3/ /22 1/4T
341/ 65T
C 91
aQ 3
S
A048B886
¢ Sumida Electric Coils
QU-7L SA-208
7 ! 23 18 1/4T
Q 31 701/4T
N 00000 C 100 pF
) \ Q 35
a =
A04887

e CeramicOscillators

e Murata Mfg. Co., L.

CSB912JF104
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LA1867NM

“ Mute Sens — Vcc Muting bandwidth characteristics
fc=1>0.7MHz . 360 fe=10.7MHz
2 V23 =2V Input 5z (Va3 =2V 100V to 2 V frequency width)
T 40 L 500 Coile
I £ % [sA457,5A248
g 5 Damp R =6.2kQ
8 ki Pins 24 t0 27 = 10 kQ
g 3 2 280 VAN
g E I
z :
£u £ o / .
E 77~ |
3 2 l
o 28 8 /| (/
5 80
=] g ]
= E /
Zg 7 8 s 10 1 12 160 ¢ s o
Power-supply voltage, Vo -V Powe’supply . “rage, Vo4 V.
SDSens — Vcc ol IFb .. dpu. L aracteristios — Voo
801 =10."MHz | - ltrc.=10.71\/ . 7
Pin29 =5V add g /1Pin19=5V.
> V=4~
& 7 /a0l N 4 /.
7 |
[ | ;
3 -
§ 72 2 380 } —
[a] 3 T ——
iz g |
Z e T .
g .
: g
n 84 gy 300 -
” i
A/
606 7 8 9 10 1 __1]2 2606 7 8 g 10 11 12
Power-supply voltage, Voo - V Power-supply voltage, Voo - V
VCO freerun — V7 / CHsep — Vc¢c
0.4 Y7 = ’ fc=10.7MHz
N fm=1kHz
2 oo 1 1IN N
oo 1 INT p
S 0.2 £ N &
> | | | L
F o L/ NN ? o
& g
g © {7 T 2
@ | g 30
g -0.1 — g
f
E - ~- | 3
g /] / ' ‘ / § 20
oy / J | ]
8 -0.3 l I
> -0.4¢ 77 A _JErTay iy remmat 1% 7 8 9 o 1 12 0m3
Powe  upply V ‘tage, Voo - V Power-supply voltage, Voo - V
5 rilet bev — Vo 2 VL On-Off, Hys — Vcc¢ "
!?F: 10.7M. - P
Vin=10my |
o ©»
ab— L L E 15 8.2
7,
s | | C 59
’%. £ 12 65 |
a3 ——f g =
g l \ Pilot ON/ | >._1 z 2
g </ > e
L™ Yo [3) o
_§ z SAOEF i’ 8 LED on level 4 a :.
) - o
:g 2 Hysteresis "6" L
5] 1 f‘_;j 4 2 E 2y
B
S £
0, 0,
6 7 8 9 10 1 12 3 7 8 9 10 1 12
Power-supply voltage, Voo -V Power-supply voltage, Vo -V
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LA1867NM

” Attyce — Ve Attsne — Vec
1 f=10kHz 0 f=1kHz. (L—R)
Vi3=0V dev="75kHz dev="75kHz
o 20 Vi = 100 dBy V14=0.6V Vg = 100 dBy
& &".é -10 C1=10uF
Y 9]
£'° %, 05V, /.
E < ~d
t 0.5V . |
512 g
3 3
5 S -30 L, IS
e § L OV
S 0.6V ] A |
8 L L4
£ 4 6™ ‘ #
3 7 8 9 10 1 12 =50 Pt T w0 7 12
Power-supply voltage, Vee - v Pow~r-suppy, oltage, Vo=V
AF-AM-Noise Out, SNC-HCC — ANT INPUT2 AFAM-M st "UL, vSM — ANT INPUT
207 =85V | 3SK263+LAI193M+LA1867NM|' 2°|‘7(:c=8.5l *QS- [dBy (3048 9/N) >
3 fr =83MHz (Audio filter THE BPF-IN) fr=83MHz | 24P .m=7dbup v !
5 o|fm=1kHz (CF : STE10.7TMS3A10-A {10 2 Slim=" s e SM 5 2
Ul ey =22.5kHz Using 3 Murata devices 7/ devs 2.5kH. e
3 mono > # [ /l ~_|S+N g
o -20 = ; 8 | S 50 =" “ &
B L Vv 8 / | | AF output 3
& | s 2 71 7 1 5
= 40 N 6 T % -40 2575Q open } 3 'E
é: \ % 3SK263+LA1193M +LA1867TNM 5
g (AM 30% &
5 -60 » Az —R?F °“‘1Pima “ . % 1-kHz modulation) {2 §
3 . AM ! 1Z]
B Noise output ST-N (pil 2 ) "'/’-\.. Output =
g o0 < tp! (Pflolon) / g o VK ,\J N £
2 1 T -1 — @ Ay L A
< 3 3 0 ; A Z vV Noise output
S ?-\“\ 15ﬂ Nm[se ouql)ul N (rlnoro)—lo b 3 I | p o
106 0 20 40 60 80 100 170/ 10 190 0 20 40 60 80 10 120 140
Antenna input — dBp Antenna input — dBy.
2 AFOUT — ANTINPUT MRC characteristics
3SK263+LA1193M.~I/A1867Y I € 3SK263+ LA1193M +LA1867NM
£ SG75Q open ) Vee=8.5V
@10 ]— ! } | - s50{fr=83MHz
i l : S |fm=1kHz
Z o, HCC off [ Mfm=rvhs 0 | L oldov=225kHz N AMO%
= s ' NN 5 “0|(Pilot 7.5kH2) e
< 5CC | S |AMmodu=10kHz i
I HCCoff |/ . “(Iiz_*i g 10 /F 60%
| .
3 S—p ”____ 15k, 4 /
HCC off g 80%
g 20 10 / 7 o 5T 7 g 20
44;) | ) / /
E - HCC otI ——'; J_ _‘_ // g 0 ////
| | 5 /
-40 _] _ | 0 /
20 0/ o 10 5 . 40 s0 780 1 0 10 20 30 40 50 60 70 80 100
Ant ina inpy’ - dBu IF input, Vp IF input — dBp
. HDo— ANT INPUT CH-gp —1m
7 K% 3+LATI93M 4 LAI86TNM 60
| [ Vool a5V /|
*F T =8sMHz /7 50
,' » .=1kHz =)
2
2 s 4—\—| -(SGT5Q 6pén) ]
& 7 £ 40 >
t: - jas] // \
g © y N &
g | g 30 Y < \{
3 7 |- / i
é 8, 20 SK263+LA1193M +LA1867TNM
(7]
E = Vee=8.5V
2 é’ fr=83MHz
200 10tdev =22.5kHz (Pilot 7.5kHz)
3 dev=100% F30% & |v
v =100 dBp
= } % % CF: Three Murata devices: SFE10.7MS3A10-A
%0 80 80 100 120 140 O Z3 5710 23 571 23 5710k 2 3
Antenna input - dBu Modulation frequency, fmodu — Hz
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2 3 8 B

N
[=]

Interfering station input signal input, fyyp input - dBpt
(o]

N
o

FTZ in-band interference characteristics

'3SK263 +LA1193M+LA1867TNM

S/N =26dB Point

SN_MONO_/fp, =83MHz

Audio filter

CCIR-Q peak
CF filter

(180kHz)

Three Murata devices: SFE10.7MS3A10-A — dev =40kHz

N
‘?4 \f fm=1MHz
_‘@\ J dev="T5kHz
N~ fyp=fp+Af MHz
| fm=1kHz

-500 -400 -300 -200 -100. 0O

100
83MHz

Interfering station detuning frequency, fyp — Af

AF-NOISE OUT

ANT INPUT

n
[=3

[=]

Vco=8.5V
fr=83MHz
fm = 1kHz
dev=22.5kHz

3SK263 +LA1193M + LA1867TNM

(Pilot 7.5kHz) MONO (§+N)

|
n
[=]

T T

‘Demodlulalion output L+R (§+N)

£
)

1
N
o

3
@
o

_</
A~

|
Noise ,(\)utplut Flat

=

o

L | DIN Audio

Demodulation-noise output, AF-noise out — dBm
8

20 o

(SG75Q open)

T 1
™. | 1HF-T-200__|
- I ]

> MOJNO |

20

20 60 80 100 126 /140

Antenna input - dBp

/0 characteristics

40

2

[=]

AF-noise output, AF-noise out — dBm

7

7

0 29

T

fc=10.7MHz
fm=1kHz

' g ——]7

4
n,
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| —

\

|

A
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|
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]

A
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8p——— T
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%
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- ! \ Noise
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. VMute OUT = [FINPUT . AttMute — Vsm32
o Vee=8.5V Voo=8.0V
| fe= 1017MHZ Oife=10.7MHz
E 5 m _,|fm=1kHz
>E '? dev="75kHz l
g 4 1 §° ]
& R 10k 22
3 < N\
25 g N\
2 - 7, S
£ : <
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E 2 28 . -I
£ 7| o 2 /]
5 2 JI __loozwF 04TF |
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0 120 140 0y 17 7 2 p s /7 7
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wNC HPF frequency response characteristics NC HPF frequency response characteristics
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Noise Sens — Ta
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Ambient temperature, Ta - °C

B No/products/ cscribeu oi contairiec herein are intended for use in surgical implants, life-support systems, aerospace
equipment, i ' . L wer coniro! systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
wiich ma, 'irectly.o* ndirect!y cause injury, death or property loss.

P Anyor .. “has 3 any prodicts described or contained herein for an above-mentioned use shall:

| @ /. -ept fu. responsibility and indemnify and defend SANYO ELECTRIC CO., LTD.,, its affiliates, subsidiaries and
disti.. tor and allth2ir officers and employees, jointly and severally, against any and all claims and litigation and all
aamage., cost and/expenses associated with such use:

@ Mot impose ay/responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO ELECARIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly orcevzrally.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of February, 1997. Specifications and information herein are subject to
change without notice.
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