Ordering number:ENN3988A

Monolithic Linear IC

LA2230, 2230M

SANYO

RDS Decoder

Overview Package Dimensions
The LA2230 and LA2230M are RDS demodulator ICs witQynit:mm

an on-chip 57kHz bandpass filter and ARI-SK and DK SI93067 DIP24S

nal identifiers. A high-performance, cost-effective RDS$
decoder system with group/block synchronization and gr-
ror detection/correction can be built using an LC7070 s
ries device with the LA2230 or LA2230M.

LA2230 and LA2230M feature adjustable ARI detection Q
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sensitivity for improved interference rejection and a high- @) ﬁl
speed charging circuit for rapid power-on start-up. Inclug- ©- - - —-=====H5 i
ing the 57kHz bandpass filter on-chip results in lower-cost 212

designs that use less PCB area. ‘/
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The LA2230 and LA2230M operate from a 5V supply an
are avilable in 24-pin DIPs and 24-pin MFPs, respectively. ‘ ‘
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» 57kHz bandpass filter. SANYO : DIP-24S
« Adjustable ARI detection sensitivity. anitmm
« High-speed charging circuit. '

* ARI and RDS signal demodulation. 3112-MFP24S

« Bit-rate clock recovery. [LA2230M]

« RDS, DK and SK identification outputs. & 5
RS, DX HRRARARAAAARE
« 24-pin DIP (LA2230) and 24-pin MEP (LA2230M)
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SANYO : MFP-24S

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LA2230, 2230M

Block Diagram
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ADS-FLT PLLFLT FLT-SW BPFADJ GND DK4D SK4D
Pin Description
Number Name Description
1 DK-FLT DK in-phase detector lowpass filter connection.
2 Q-DET Quadrature detection output
3 NC No connection. Should be left open.
4 I-DET In-phase detector output
5 BYPASS Bandpass filter bypass capacitor connection
6 INPUT ARl and RDS signal input
7 SK-FLT SK lowpass filter capacitor connection
8 RDS-FLT RDS lowpass filter capacitor connection
9 PLL-FLT PLL loop filter connction
10 FLT-SW PLL loop filter switch
11 BPF-ADJ Bandpass filter adjustment variable resistor connection
12 GND Ground
13 DK-ID ARI-DK signal identification output
14 SK-ID ARI-SK signal identification output
15 RDS-ID RDS signal identification output
16 SK-ADJ ARI detection sensitivity adjustment variable resistor connection
17 DATA Data output
18 CLK Bit-rate clock output
19 DPLL Digital PLL lowpass filter connection
20 INTEG/D Integrator and dump capacitor connection
21 BEF1
Band-elimination filter connections
22 BEF2
23 Vee 5V supply
24 osC Ceramic resonator connection
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LA2230, 2230M

Specifications
Absolute Maximum Ratings
Parameter Symbol Conditions Ratings Unit
Supply voltage Vcc max | 13, 14, 15, and 23 pin 12 \%
LA2230 : Ta<80°C 450
Power dissipation Pd max LA2230M : Ta<37.5°C 450 | mw
LA2230M : Ta=80°C 280
Operating temperature range Topr -30to+80| °C
—40 to +125 (LA2230) |
Storage temperature range Tstg C
—40 to +150 (LA2230M)

Recommended Operating Conditions  at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage Vee 23 pin 5 \%
Supply voltage range Vccop |23 pin 4.7t05.5 \%

Electrical Characteristics at Ta = 25°C, V=5V

. Ratings )
Parameter Symbol Conditions - o Unit
min p max
Quiescent supply current Icco 14 22 28| mA
RDS detection sensitivity Vi X#Ngggjgmmmum signal for HIGH-to-Low transition 0.4 10| mv
SK detection sensitivity Vi :J/'['Nsplglrsmlnlmum signal for HIGH-to-Low transition 1.0 20| mv
DK detection sensitivity Vi3 :)/rI]NSPlg-II—D:mmImum signal for HIGH-to-Low transition 11 20l mv
ViNpuUT=maximum (ARI + RDS) signal for HIGH-to-
RDS detection maximum input signal ta Low transition on RDS-ID > > ™
put sig ViNpUT=Maximum RDS signal for RDS data
V|5 250 mv
correctly demodulated
DK detection maximum input signal Vig X%EHJ:?%ERQ ARI signal for HIGH-to-Low 75 100 mv
CLK and DATA LOW-level output voltage VoL 0 0.1 0.3 \
CLK and DATA HIGH-level output voltage VOoH 4.7 4.9 5.0 \
Bandpass filter voltage gain Vg f=57kHz 9.0 125 17.0| dB
f=60kHz. See note 1. 0 2.5 6.0 dB
Bandpass filter attenuation [of f=54kHz. See note 1. 0 35 6.0 dB
f=38kHz. See note 1. 33 39 dB
Low side, V|ypyT=5mV sine wave -0.9
PLL capture range CR —— - %
High side, V|NpyT=5mV sine wave 15
Bit-rate clock jitter t; +8 +9 +10 us
i b Period from V|\pyT=3mV RDS signal to HIGH-
RDS lock-up time 'RDS | toLOW transition on RDS-ID 35 ms
R Period from V|npyT=8mV ARI signal to HIGH-
SK'lock-up time sk toLOW transition on SK-ID 45 ms
o Period from V|\pyT=8.5mV (ARI + RDS) signal to
SK + RDS lock-up time 'SK * RDS | HiGH-toLOW transition on RDS-ID 80 ms
VCO free-running frequency fvco 453 456 459 | kHz
BPF adjustment resistance RADJ VINPUT=100mV at 57kHz. See note 2. 5.6 8.0 106| kQ

Notes
1. 0dB is referenced to the filter output with f=57kHz.
2. Resistance between BPF-ADJ and GND whgppdssis at its maximum.
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LA2230, 2230M

Typical Performance Characteristics Pin Assignment
Maximum power dissipation vs. ambient

S
temperature pkerLT |4 [24] osc
Pdmax - Ta GDET |2 23] voo
500 L2230 NC E 22] er2
-
"o \ . ! FDET | 4 E] BEF1
N gypass |5 [20] wrE@D

\ ineut [6 18] DPLL

300 Y E LA2230, j
280 scrT [7]  LA2230M  [18] ok

RDS-FLT [ 8] E DATA
PLLALT [o] 6] skans
FLTsw [ 10} E RDS-D

g

Maximum power dissipation, Pd max — mV

100
BPF-ADJ [ 11] [14] sip
e ) 20 375 40 e 80 100 GND E -1—_3| DD
Ambient temperature, Ta — °C
Test Circuit
Integrator/dump
I | ARJ-SK
Vo 33pFT BEF I ;&TDPLL ADS ARI-DK
22k §1om' WF ¢ DATA SK. DT‘
Ll D Al
456'\I4(Hm:t:e(r;asn§c4?§:;r?ator 0.(;?:68 c ATA 3 11«(; 10 KQ
rlw 2] ] [eo] 4'[1 riw rjw 4] [s
47 yF* Bypass ) LA2230, LA2230M
capacitor
0 001 10 4.7 22
22|.|F Wle WLy | WP
‘I’ "’ ‘ ? : :
kQ
GND o |- -
SK  RDS PLL Filter
fnlter detemor detector fiiter  filter loop adjust
Bypass fitter

Notes

R=1.2MQ for the LA2230, and 1.5K2 for the LA2230M.

Operating Information

57kHz Bandpass Filter Adjustment ﬂ /\ ["’\

1. Adjust the variable resistor connected to BPF-ADJ to / /
obtain the maximum signal level measured at I-DET U \/ \/
or BEF2.

2. When \{\py7=1mV RDS signal, check I-DET or
BEF2 for a bi-phase output signal as shown in the 3. Check the BPF checkpoint signal level when
following figure. Note that the ALC circuit will not V nput=3 to 6mV or greater RDS signal.

operate when \p ;1 < 1mV.
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LA2230, 2230M

Typical Application
The recommended input is a 3 to 6mV RDS signal with

NAf=+2kHz.
30 pF rlj
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tegratprump ARIHD sensitivity adjust
L
L
33PF BEF DPLL
Voo '
Murata 3 10kQ
CSB456F15 2k 0.033 |0.022 ¥
456 kHz —f——e 0.0068 T UF T uF
ceramic uF |
resonator ik 0.01l WF
] [] [z [1] ] [e] [] [f7] [ie] [] [oe] [is
) LA2230, LA2230M
1 2 3 4 5 6 7 8 9_] 1(1] 11J 12J 33ka
i 56
+ + 00033 0011 001) 101+471+ 4.7 yF
4.7 yF ¢ 22yF = Y WF WF WET WF WF * kQ
yF 10 yF
1 1 5
kO R K "!’k(!
GND : : i } .
DK @ | SK RDS PLL
filter detector detector fiter  fiter ;o'?;:
el
N L——o BPF checipoint
Notes

R=1.2MQ for the LA2230, and 1.5K21 for the LA2230M.
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LA2230, 2230M

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

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 January, 2000. Specifications and information herein are subject
to change without notice.
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