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RDS Signal Demodulator 

\ \ 
Overview 

The LA2231 incorporates functions necessary for demodulating RDS* and.AHl sigrf|js« | | / / 

/ / / / 
*The RDS (Radio Data System) transmits various multiplexed data for F ^ ^oadc|[Stinr^^he RDS/14 system 
standardized by EBU (European Broadcasting Union) and common to; al l Euro^ i l | |na |pns , Multiplex data 
includes a list of frequencies of all the radio stations which the s f l P ^ f e l W i on/ air. This 
enables listeners traveling a long distance by car to always :tyhe in th§«|best station by 

automatic foflow-up reception. In addition to this, the RDS alphanumeric 
characters to represent the name of each radio station and coded data?.representing types of programs 
(news, sports, classical music, etc J . This makes it possible functions in FM radio 
reception. ' --• ,/y' ' 

Features / f 
Incorporating ARI-SK and DK decoders, the demodulator "applied to,the ARI system with the 
RDS. / / / / 

Functions 
. DSB demodulation 
• Subcarrier regeneration 
• Bit rate clock regeneration 
. DPSK decoding 
. AR[-SK identification 

•v ARI-Q^ Identification' 
driven 

' • A R t - t ^ d i b ^ r s drive 
• e&fepr indicdj&ion output 
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LA2231, 2231M 

Operating Characterist ics at Vcc^5.0V mln typ max Unit 
Quiescent Current 14 20 26 mA 
PLL Capture Range (tOmVrms CW input) -0-9 % 

% 

RDS Detection Sensitivity (pin 5 input which sets pin 15 to "L") mVrms 
ARI Detection Sensitivity (pin 5 Input which sets pin 14 to "L") mVrms 
DK Detection Sensitivity (pin 5 Input which sots pin 13 to "L") f / X l ... W ^hrVrms 
Input Dynamic Range (RDS) 55 . ' B mVr ms 

(Maximum pin 5 Input which sets pin 15 to "L " and pin 14 to "H") 
Input Dynamic Range (ARI) . 100 rn,Vrms 

(Maximum pin 5 Input which sets pin 14 to "L " and pin 13 to "H") 
Data Demodulation Sensitivity / dB 

(C/N Input which sets the error rate*10-3) / V 
Bit Rate Clock J i t ter / to usee 
ARI Lock-up Time (Time that pin 14 turns to ' V after ARU27mVrms Inputs) 60 ; . *1 msec 
RDS Lock-up Time (Time that pin 15 turns to "L , r after RDS-tOriiVrms 40 '.. •2 msec 
ARI + RDS Lock-up Time •='" 1 10/' + 3 msec 

(Time that pin 15 turns to V after ARI + RDS=28mVrms inputs) 
DK Lock-up Time 0.6 sec 

(Time that pin 13 turns to "L " af ter ARUSK+BK+DK^37mVrm$:1nppti&>. 
DK Off Time / / 0-9 2.0 sec 

(Time that pin 13 turns to "H" after A R I = 2 7 m V r n ^ , f n p u t ^ o f f ) 
Data Output ( "H" level) / A 7 4.9 5.0 V 

f ' L " level) ' / o 0.1 0.3 V 
Bi t Rate Clock Output ("H" level) Jv" ' , 4.7 4.9 5.0 V 

CL" level) / , .J* 0 0.1 0.3 V 
Error Flag Output f H " level) , 5 ' " , : 4,7 4.9 5.0 V 

CL" level) 0 0.1 0.3 V 
Free-run Frequency 453 456 459 kHz 

Values + 1 to *4 may become high tMptSgh t h e ^ ^ b ^ M y Is^e#t7emely low, so the maximum value Is not 
specified (the maximum value excjsMs 2 1000. measurements). 
For reference, the table below lists the (approximately 3o) values of periods In which lock-up 
occurs with a probabil i ty of aboiit 99%*: 1 

Reference table (periods M which (o% rup ofcfcurs ytflfeft a probabil i ty of about 99%) 
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LA2231,2231M 

LA2231/LA2231M Clock Ofaoram 
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LA2231, 223 TM 

LA2231/2231M Sample Application Circuit 
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LA2231, 2231M 

LA2231 + LA7070N Sample Application Circuit 
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LA2231, 2231M 

I/O Character Istlc 

Ui 

<0 

o.r 

o.oi 

O.OO) 

Oil Error Rote - Input Characteristic 

O.OOOI 

j RDS^modulation : Af™±2kHi 

Group synchronization possible 

AO 60 60 
Antenna Input - dBu 

Description of the LA223J and 2231M 
1. LA2231+LC7070N lock-up time 

100 IZO 
0,00001 _ 

- 2 0 20 103 

The figure below shows the operation timing of the of.thfc LA2231 and data 
synchronization output (RECEIVE) of the LC7070N. / V $ , 
Variations In the detection time are not always j p ^ ^ ' ^ ^ e s e valuer are given for refer-
ence . 
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RECEIVE 

© RESET 
J 

RDS only (LA2231, pin ® * 10mVrms> 

Input 

20 to 40 to I50msc 
RECEIVE 

MO lo 130 lo 300msec: Wftitui tte*;RES£T le out on the LC7Q70 
. t m w ^ a f c ^ y befor^faiflnal Input, ^ 

220 to 260-io. * 7 Q m ^ t ^ e n th^ftESETj® carried out on the LC7070 
i i t t ^ N e t e l y befoj£ signal Input, 

(The LC7O70 may be^.flchroriftad with tfll^iero data be for* tho HQS signal 
la Input; m thla .cRse, i t ^ r the (j$nal Is Input* the LC7070 floes 
out o/' tfnchron&Wjtaft? becon^a&ynchronlzed again, Thla prolongs 
the time,) .. ' . / / ' 

RDS+SK+BK+DKjJsE^ai, ^ I n ' j ^ i S i m V r c p i s K 
Input / / - , . S K - i y . / RDS-ID 

50 t o ' ^ ^ ^ t o j||omsec / c 

RECEIVE 

j i t 

to When the RESE J Is carded out on tho LC7070 
4l|:;>.::, ' / / immediately before signal Input, 

to4^msec5 When the RESET Is not carried out on the LC7070 ^ 
^ # Immediately before signal Input. 

2. S b ^ l N v T ^ ^ t U n ^ n / o f the LA2231 

i " L 

DATA 

lnlAjm*|ioA (*>o/ud*>8 circuit and ei'cwi! iwinwior*) hmorn n lot OrtV.'i' * not gvif6fi!«d for volume production, 
SANYO b̂ kves information heroin h accvnte and rolrabto, but no guAranlseft ire m&da or kupfed rejardtng rt« uao or iny hiring-
emgnls ol hlelteclLial property nghls or o 111 or righl& of 1fi«d pjrtn&. 
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