Ordering number:ENN *3932

CMOS IC

LC/7073, 7073M

SA///WYO Error Detection and Correction ICs

for RDS Demodulators

Preliminary

Overview Package Dlmen
The LC7073 and LC7073M are error detection and correc-  ynit:mm

tion ICs that provide an easy interface to the LA2230and  3007p5.pip18
LA2231 radio data system (RDS) demodulators. Both de-
vicesincorporate an on-chip oscillator that connects directly
to an external ceramic resonator.

The LC7073 and LC7073M provide group synchroniza-
tion, selectable error detection and correction, output clock
polarity selection, a block data start signal output and an
error output that signals error correction failures.

The LC7073 and LC7073M operate from a5V supply and
are available in 18-pin DIPs and MFPs, respectively.

0.25

Features

* RDS error detection and correction.

* Easy interface with LA2230 and LA2231 demodul
ICs.

* Serial datatransfer system.

* Group synchronization capability.

* Selectable error detection and correction.

* Output clock polarity selection.

* Block data start output.

* Error output.

* On-chip oscillator.

*5V SJppIy
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SANYO : MFP18

cé‘hirél systems or other applications whose failure can be reasonably expected to result in serious
physufal ar‘?tubr 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
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LC7073, 7073M

Block Diagram

COREN ERR COR DSCTL

DIN l———¥

Pin Function

Serial-to-paralle!

converter

CKIN .—-——T

VDD VSSt

— L
de‘taer?ti:m Parallel-to-serial
and correction converter
Sync
detector

V882 VSs3

Number

Name

Description

Ground

Schmitt-trigger reset input. Held LOW for a minimum of 4 clock cycles

Serial data input clock. Connects to RDS demodulator output clock

Serial data input. Connects to RDS demodulator data output

COREN

Error-correction enable input. LOW disables error correction and HIGH
enables error correction

Continued on next page.
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LC7073, 7073M

Continued from preceding page.
Number Name Equivalent circuit Description
8 CKPOL Serial data output clock polarity select inp;‘
9 Vpb 5V supply
Serial data receive det while geceiving, affér sync
10 REC _.4>__| ceivingzHigh impédance after
reset
3 &
1 DSTCTL tes data start for second block, and
bfed output. LOW when error correction
12 COR ““|>_‘| tor correction occurs. High impedance
13 ERR -detect’output. LOW when error correction fails. High impedance

14 DST

hen errof (;f;rrection does not fail. High impedance after reset
P

start. HIGH after reset

Serial data start output. LOW indicates no data start, and HIGH, data

Serial data output. HIGH after reset

Serial data output clock

Ground

External ceramic resonator connection 2
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LC7073, 7073M

Specifications
Absolute Maximum Ratings at Ta= +25°C, Vgg, Vs, Vasz = OV

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage VDD max . -0.3t0+7.0 \
0OSC2, DST, DOUT and CKOUT output voltage Vo1
REC, COR and ERR output voltage Vo2
RES and OSC1 input voltage Vi1
CKIN, DIN, COREN, CKPOL and DSCTL input Vv
voltage 12
REC, COR and ERR output current lo1
DST, DOUT and CKOUT output current lo2
Output pins total current lo
DIP allowable power dissipation Pd max DIP: Ta=—40 to +85°C
MFP allowable power dissipation Pd max | MFP: Ta=—40 to +85°C
Operating temperature Topr
Storage temperature Tstg
Reommended Operating Conditions at Ta £ 4.510 6.0V
Ratings .
Parameter Symbol Unit
typ max
Supply voltage range Vpb 6.0 \Y
CKIN_, DIN, COREN, CKPOL and DSCTL high- Vi1 135 v
level input voltage
RES and OSC1 high-level input voltage ViH2 VbD \
CKIN, DIN, COREN, CKPOL and DSCTL low-
level input voltage Vi 03vpp| V
RES low-level input voltage ViL2 0.25Vpp \
Electrical Characteristics at Ta=—40 to +8!
Ratings .
Parameter Unit
typ max
CKIN, DIN, COREN, CKPOL and DSCTL high-
’ 50| pA
level input current
CKIN, DIN, COREN, CKPOL and DSCTL low-
’ -1.0 HA
level input current
RES low-level input current —-45 -10 HA
DST, DOUT and CKOUT high-level outps Vpp-12 v
voltage Vpp-0.5
REC, COR, ERR, DST, DOUT an 15 v
low-level output voltage 0.4
A 5.0
REC, COR and ERR output |gakage cu 0 HA
RES hysteresis voltage 0.1Vpp \
Supply current See note 2. 4 10 mA
Oscillator stabilizatigh time See figure 7. 10| ms
No0.3932-4/9
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LC7073, 7073M

Timing Diagrams
The relationship between the LC7073 and LC7073M input data (RDS demodul ated data output) and output datais shown

infigure 1.
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detected continually.

Serial Output Data Timing and Format

S Start bit (normally 0)

E Error flag (Seetable 1.)
F Correction flag (See tabl ;
OE

OF

A/B

BO, B1

DOto D15

No error

Error corrected

x|k|o|m

Not correctable

Note
x = don't caf

No0.3932-5/9

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6183559/lc7073m.html

LC7073, 7073M
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;Figure 3. CKPOL input read delay
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LC7073, 7073M

COREN and DSTCTL Input Read

COREN and DSTCTL are monitored at intervals of one input clock cycle, and their logic states can be changed at any
time. During sync detection, a change in input state occursif either pin remains steady for four successive clock intervals
asshownin figure 4.

S I B—

o [T 1

COREN and DSCTL I

[ p
br——————————— Inpuit read delay during sync dete:

data blocks as shown in figure 5.

Y__Jo -2

DIN X
COREN and DSCTL

Design Notes

circuitry isshown in figure 8. Su gﬂy rlset'

Table 2. Oscillator capacitor vélies

4 MHz resonator t
Murata-CSA4.00MG
Kyocera-KBR4.0M

C1, C2
30 pF +10%
30 pF +10%

0OscC2

{H
Cl1=/= ; = C2

Ceramic
resonator

Figure 6. Oscillator circuit

+— ICFs —>

tcgs is the oscillator stabilization time

Figure 7. Oscillator stabilization delay

N0.3932-7/9
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LC7073, 7073M

VbD VbD

RES

C=0.1pF

Figure 8. Reset input

Start point
F——»

/O.BVDD
=
1.125V

(0.25Vppmin)

VbD

Oscillator stabilization
time (10 to 100 ms)

A minimum delay of 10 ms should be allowed for oscillator staliliZati 160 delay is generated using

RDS demodulator

Display
LA2230/ i decoding PLL control
LA2231 miaoprogéssﬁf }—  Other circuitry

Device Comparison

Device
LC7070N
LC7070NM

Output type

Open-drain

Totem-pole using MOS transistors

Input Data Bits
If al databits are 0, the LC7070N/LC7070NM/LC7071NM only recognizes offset word E. The LC7073/LC7073M does
not recognize the offset word E block. No sync detection occurs if all input data bits are 0. Once data cutoff has been
determined, output data stops and the sync cutoff sequence begins.

No.3932-8/9
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LC7073, 7073M

Sync Detection Method

The LC7070N/LC7070NM/LC7071NM searches for 5 consecutive blocks in the correct sequence within each group of
12 blocks. The LC7073/LC7073M searches for 2 consecutive blocks in the correct sequence within each group of 3
blocks.

Data Output After Sync Detection
The LC7070N/LC7070NM/LC7071NM starts data output with the first block (offset A) direet after the Iast block inthe
sync detection group. If sync detection occurs during the first block (offset A), the LC70%3/E C70£3M starts data output
with the second block (offset B). If sync detection occurs during the second or third bloek (offs@k:B or C), aﬁdflmshes
before the end of the fourth block (offset D), the LC7073/LC7073M starts data output \ ith thef [ m&(offset A) of the
second group.

Sync Error
LC7070NM/LC7071INM and LC7073/LC7073M.

Error Correction

Precaution
Note that the solder-dip method should not be used for th

to supp‘l
with som,gé pfobablllty Itis p055|ble that these probablllstlc fallures could

tion may be reproduced or transmitted in any form or by any means, electronic or
g photocopying and recording, or any information storage or retrieval system,
c¥ othemlse theut the prior written permission of SANYO Electric Co., Ltd.

ny and all |nqumat|on described or contained herein are subject to change without notice due to
prodmt/%cpnplogy improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the S%‘\L\NO 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 July, 2001. Specifications and information herein are subject to
change without notice.
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