Ordering number:ENN3988A

Monolithic Linear IC

LA2230, 2230M

SANYO

RDS Decoder

Overview Package Dimensjt
The LA2230 and LA2230M are RDS demodulator ICswith  ynit:mm

an on-chip 57kHz bandpassfilter and ARI-SK and DK sig-  3557.pip24S
nal identifiers. A high-performance, cost-effective RDS
decoder system with group/block synchronization and er-
ror detection/correction can be built using an LC7070 se-
ries device with the LA2230 or LA2230M.

LA2230 and LA2230M feature adjustable ARI detection
sensitivity for improved interference rejection and a high-
speed charging circuit for rapid power-on start-up. Includ-
ing the 57kHz bandpass filter on-chip results in lower-cost
designs that use less PCB area.

The LA2230 and LA2230M operate from a5V supply and
are avilable in 24-pin DIPs and 24-pin MFPs, respectively.
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Features

* 57kHz bandpass filter.

» Adjustable ARI detection sensitivity.
« High-speed charging circuit.

* ARl and RDS signal demodulation.
« Bit-rate clock recovery.

SANYO : DIP-24S

* RDS, DK and SK identification outputs,# —
* 5V supply.
* 24-pin DIP (LA2230) and 24-pin MF
O
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SANYO : MFP-24S

@ products described or contained herein do not have specifications that can handle
equire extremely high levels of reliability, such as life-support systems, aircraft’s
efng, or other applications whose failure can be reasonably expected to result in serious
physi:é’alm f-fijﬁir material damage. Consult with your SANYO representative nearest you before using
any SANY® 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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Pin Description

ADS-FLT PLLFLT FLT-SW BPF-ADJ GND DKAD SK4D

Number Name

1 DK-FLT _

2 Q-DET Quadrature dqtékg:,t{on out

3 NC No connecFiﬁﬁgﬁghoul

4 I-DET e

5 BYPASS

6 INPUT

7 SK-FLT

8 RDS-FLT

9 PLL-FLT

10

11

12

13

14

15 RDS signal j gﬁtification output

16 ARI dete}:cff[i‘_qﬁ' sensitivity adjustment variable resistor connection

17 Data glitplit

18 t-raje clock output

19 .B'lg_}t‘hl PLL lowpass filter connection

| itegrator and dump capacitor connection

Band-elimination filter connections
5V supply
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 : Tas80°C
Power dissipation Pd max | LA2230M : Ta<37.5°C mw
LA2230M : Ta=80°C
Operating temperature range Topr
Storage temperature range Tstg
Recommended Operating Conditions at Ta=25°C
Parameter Symbol Conditions Unit
Supply voltage Vee 23 pin Y,
Supply voltage range Vccop |23 pin \
Electrical Characteristics at Ta=25°C, V=5V
Parameter Symbol Unit
typ max
Quiescent supply current Icco 22 28 mA
RDS detection sensitivity Vi1 0.4 1.0 mv
SK detection sensitivity Vi2 1.0 20 mv
DK detection sensitivity Vi3 11 20 mv
Via 50 mv
RDS detection maximum input signal
250 mVv
DK detection maximum input signal 75 100 mV
CLK and DATA LOW-level output voltage 0 0.1 0.3 \
CLK and DATA HIGH-level output voltage 4.7 4.9 5.0 \
Bandpass filter voltage gain 9.0 12.5 17.0 dB
0 25 6.0| dB
Bandpass filter attenuation 0 35 6.0 dB
33 39 dB
-0.9
PLL capture range %
15
Bit-rate clock jitter : +8 +9 +10 us
- Pegiog'from V|\pyT=3mV RDS signal to HIGH-
RDS lock-up time teL. QW transition on RDS-ID 35 ms
. “Pgtiod from VinpyUT=8mV ARI signal to HIGH-
SK lock-up time HO0LOW transition on SK-ID 45 ms
L | Period from V\pyT=8.5mV (ARI + RDS) signal to
SK +RDS lock-up time, HIGH-toLOW transition on RDS-ID 80 ms
VCO free-running fréquency 453 456 459 | kHz
BPF adjustment (£sigtance V|NPUT=100mV at 57kHz. See note 2. 5.6 80| 106| kQ

Notes =
1. 0dB igfeferenceg to'the f
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LA2230, 2230M

Typical Performance Characteristics Pin Assignment

Maximum power dissipation vs. ambient
temperature DK-FLT | 1

Pdmax — Ta QDET {2

Lhzz30 NCE

\ , ; -DET | 4
\ BYPASS | 5

\ INPUT | 6

~
SKFLT |:
ADS-FLT [
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Maximum power dissipation, Pd max — mV

o

20 ) 20 37540 ) 80 100
Ambient temperature, Ta — °C

4

Test Circuit

Murata CSB456F 15
456 kHz ceramic resonator

47yrtz Bypass
capacitor

CopCRCRERE:
WF1 4 PF + _,PF

< ¢ 1
R 3
kQ
. [\
SK ADS PLL Filter
fiiter  filter loop adjust

fitter

SMQter the LA2230M.

onnected to BPF-ADJto ﬂ /\ m

1 Adjustthé arjable resist

obtain the max"mum slgnal level measured at 1-DET U \/ \/
or BEF2. L
2. When V,p7=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 t0 6MV or greater RDS signal.

operate whenV |\ py7 < ImV.
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LA2230, 2230M

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

Af=+2kHz.
30 pF
B L L @
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LA2230, 2230M

products or equment To vé 1
the customer showd alwgy

wlyhigh-quality high-reliability products. However, any and all

e probability. It is possible that these probabilistic failures could
juld endanger human lives, that could give rise to smoke or fire,
efrproperty. When designing equment adopt safety measures so

olled under any of applicable local export control laws and regulations,
exported without obtaining the export license from the authorities

. Any émg{ all mfﬂrmatlon described or contained herein are subject to change without notice due to
produc;/tenhnology improvement, etc. When designing equipment, refer to the "Delivery Specification”
for the §ANVO product that you intend to use.

B |nformation (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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