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Synchronous Error Correction LS
for RDS Applications

Overview

The LC7074 and the LC7074M are ICs for the RDS (radio
data system) implemented by the EBU (European
Broadcasting Union) and the RDBS (radio broadcast data
system) implemented by the NRSC (National Radio
System Committee) in the USA.,

RDS and RBDS are standards that allow data to be
broadcast multiplexed with other FM broadcasts. When
combined with an IC in the LA2230 series, the LC7074/M
synchronizes with data multiplexed in an FM broadcast
and detects and corrects errors in that data. The
synchronized data is output as a serial signal which can
then be decoded and processed on the system control
microprocessor.,

Functions

» Group synchronization
RDS group synchronization
MMBS/RDS group synchronization
+ Error detection and correction
* Error detection function enable/disable selection
+ Serial data output
+ Serial data clock polarity selection
» Data block start signal output

Features

+ Systems that decode, synchronize and detect and correct
errors can easily be constructed by combining the
LC7074/M with an 1.A2230 series product.

* Reduces overhead in the microprocessor that decodes
and processes the RDS or MMBS/RDS data.

Product-Package Relatlbnship

Product No. Package
LC7074 DIP18
LC7074M MFP18

Package Dimensions
unit: mm
3007A-DIP18
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LC7074, 7074M

Pin Assignment

4 MHz ceramic oscillator

i S 0t L
s U, %
. 18 O&Ce

El—uL"Bsa
i6 —a-r;:LDCK ouT
i6 —=OATA OUT
14 —»[DATA ETART
13 —=ERAQOA

EI_ — CORRECTION
I_TI——'f-——n.s.cuNTnnL
VDT-E E——- —=AECEIVE

+BY

The DIP and MFP product pin
assignments are identical.

The LC7070 Series

This section describes the differences between the different products in the LC7070 series.

Usage Notes

The basic functions, including the pin functions and I/O timing, are identical in all products in the series. However, some
pin circuits and function operation details differ.

= LC7070NM ...

* LC7070N........

* LC707INM.....

While the LC7074M is pin compatible with this product, the circuit type of the three output pins differs
as shown in table, Package and Output Driver Type Comparison. These products can be interchanged to
match the output interface. However, since the data output method following synchronization detection
differs as shown in table, Comparison of Functional Differences, care is required in writing programs
that receive, decode and process the output data for the control microprocessor.

While the LC7074 is pin compatible with this product, the circuit type of the three output pins differs as
shown in table, Package and Output Driver Type Comparison. These products can be interchanged to
match the output interface. However, since the data output method following synchronization detection
differs as shown in table, Comparison of Functional Differences, care is required in writing programs
that receive, decode and process the output data for the control microprocessor.

The LC7074M is pin compatible with this product, and the pin circuit types, pin functions, and signal
timings are identical. In principle, these products are interchangeable. However, since the data output
method following synchronization detection differs as shown in table, Comparison of Functional
Differences, care is required in writing programs that receive, decode and process the output data for

the control microprocessor.

« LCIO73 ...

The LC7074 is pin compatible with this product, and the pin circuit types, pin functions, and signal
timings are identical. Furthermore, the synchronization detection method and the post-synchronization
data output method are also identical. In principle, these products are interchangeable. However, since
these products handle the block offset words E and F differently, and also handle MMBS/RDS data
differently as shown in table, Comparison of Functional Differences, care is required in writing
programs that receive, decode and process the output data for the control microprocessor.

* LC7073M.......The LC7074M is pin compatible with this product, and the pin circuit typés, pin functions, and signal

timings are identical. Furthermore, the synchronization detection method and the post-synchronization
data output method are also identical. In principle, these products are interchangeable. However, since
these products handle the block offset words E and F differently, and also handle MMBS/RDS data
differently as shown in table, Comparison of Functional Differences, care is required in writing
programs that receive, decode and process the output data for the control microprocessor.
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Package and Output Driver Type Comparison

Product Ne. Package Output driver type difference* Function

LC7070N DIP18 Oven drai
en drain typa
LC7070NM MFP18 P e Identicat functions
LC7C71NM MFP18 Pull-up MOS transistor (CMOS type)
LC7073 DIP18 i
Pull-up MOS transistor (CMOS type) See ‘?b'e- Comparisan of

LC7073M MFP18 Functional Defferances.
LC7074 DIP18 . Sae table, Comparison of
LCT07aM MEPTa Pull-up MOS transistor (CMOS type) Functional Defferances,

Note: * Only applies to the three pins DATA START, DATA OUT and CLOCK OUT.

Comparison of Functional Differences

Iltem

LC7070N
LC70G70NM
LC7071NM

LC7073
LC7073M

LC7074
LCT074M

Offset word E
Olffset word F

These are taken to be cffset words
and a group synchronization
detaction oparaticn is performed.

Thesa ara not seen as offset words,

Only offsal words A, B, C, C'and D
are dotacted.

Oifset words A, B,C, C', Dand E
are detactad.
Offset word F is not detected,

All zero data
(corresponding 1o offsat E)

All zero data is taken to ba an offset
word E block, Accordingly, an offset
word E block synchronization
operation is parformead.

All zaro dala is not seen as being
an offsel word E block.

Rather, all zero data is taken to
maean that thera Is nc input, and
synchronization detection is not
performed.

If all zero data is input, these
products decide that data input has
stopped, and they stop outputting
data and enter the pull-out
saquence,

All zero data is seen as an ofiset
word E block. Accordingly, an offset
word E block synchronization
oparation is pertormad.

MMBS/RDS compound data

For the transition from an RDS
group (ABCD) o an MMBS group
(EEEE) cr the reverse transition,
these are faken to be the pull-out
and resynchronization sequences.
During transitions, dala errors can
occur and data output can be
interrupted.

Since thase products do not
synchronize on an offset word E
bleck, each time an RDS group is
inserted in an MMBS group, they
repaat the pull-out and
resynchronization sequences,

MMBS/RDS data is correctly output
with no pull-cut and no etrors.

Synchronization detection mathod

Synchronization is achieved when
the offset words in five cut of 12
blocks are datected in the correct
order.

Synchronization is achieved when the offset words in two out of three
blocks are delected in the cerrect order.

Post-synchronization datection data

output

Data output slarts with the data
from the first block {the offset word
A block) in the group following the
group for which synchronization
detection was completed.

When synchronization detection completes with an cliset word A block,
autput starts with the data in the secand block (the oftset word B block)

from the same group,

When synchronization detection completas with an offset word B, C or D
block, output staris with the data in the first block (the offset word A block)

from the same group.

Pull-out determination method

When the offset words from five or more consecutive blocks were not detected.

Error correction

In modes where error correction is enabled, up to five arror bits are corracted for distances of 5 bits or lass.
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Block Diagram
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Pin Functions

Pin [Fe] Internal equivalent circuit Function Value at raset
VDD' Vss‘l
Vgs2, Va3 — — Power supply _
0OsC1 | = Clock oscillator _
0sCz2 e} 7 Connect the exiernal ceramic oscillator and capacitor at these pins.
— Aog070
CLOCK IN | ADS demodulation clock input _
Connect 1o the clock output from the LA2230 series demodutation IC.
AQROBO
DATA IN | D_ RDS demodulation data input _
Connect to the data output from the LA2230 series demodulation IC.
AD2080
Error correction selection input
This pin selects whether the IC corrects errors in the RDS
demodulated data.
Input = 0: No correction performed*
CORR.SEL | Input = 1; Error correction performed -
p
A0Z080
In modes where error correction is enabled, up 1o five error bits are
corrected for dislances of 5 bits or less.
Serial data clock output polarity selection input
Input = 0: Serial data cutpu! is valid on the rising edge of the output
CL.ED.SEL ! clock, (Data output changes on the falling edge of the clock.) —
Input = 1: Serial data output is vaiid on the falling edge of the output
Apgoso clock, {Data output changes on the rising edge of the clock.)
Block data start signal control input
D.S.CONTROL | Input = @: Oultput the DATA START signal for all blocks., —
Input = 1: Output the DATA START signal for only the second block.
Aogoao
RDS data receplion In progress output
D | Outputs a low level while serial data is being output following High levet
RECEIVE 0 completion of synchronization detection. Qutputs a high level at ali (high
other times. impedance)
Open drain output
AD20081

Note: * 0: Low level input
1: High level input

Continued on next page.

.Y ammm Wi
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Continued from preceding page.

Pin [{e] Internal equivalent girguit Function Value at reset
Error correction oparation output
4D [ Outputs a low level when the serial dala output data has been arror High levet
CORRECTION o} corrected, or could not be corrected. Qutputs a high level (high {high
impedance) when correction is disabled. impedance)
Open drain cutput
A02081
Error output
:D Outputs a low level whan thers were errors in the input data and High level
ERAOCR e} those errors could not be corrected. Qutputs a high Jevel (high {high
impedance) when there were no errars or the errors were corrected, impedance)
Opan drain output
A02081
Voo
Serial data output block data start signal
DATA START o] The output type is controiled by the D.S.CONTROL input. High lavel
Pull-up MOS transister (CMOS) output
Ap2082
Yoo
Serial data output data output .
DATA OUT ° 4>£§ 0 Putl-up MOS transistor {CMOS) output High level
A02082
VoD
Sevrial data output clock output "
clLock out o D :E_D Pull-up MOS fransistor (CMOS) cutput High level
A02082
v
oo Rassat input
input a low level pulse with a length of at least 4 clock cyclas to reset
AES and restart IC oparation. Note that when a 4 MHz oscillator is used, _
since a single clock cycle is ¢.25 ps, four clock cycles is 1 ps.
Schmitt type input.
Aoeoaa | Built-in pull-up resistor




LC7074, 7074M

Specifications
Electrical Characteristics at Ta = 25°C Vggl1, Vgg2, Vg3 =0V
Parameter Symbal Applicable pin Condition Rating Unit
Supply voltage Vopmax | Vop 0310 +7.0 Vv
0OSC2, DATA START,
Vo' | paTa oUT, cLOCK OUT —03Vpp+03 |V
Cutput voltage
V2 RECEIVE, CORRECTION, 0310 +15 v
0 ERROR o
V,l RES, OSC1 - =031 Vpp+03 Vv
CLOCK IN, DATA IN
Input voltage . !
put volag vz |CORRSEL, CLED.SEL, 08t0415 |V
D.S.CONTROL
RECEIVE, CORRECTION,
In1 ERROR . 20 mA
The output current per pin
Output current (2 DATA START, DATA OUT, —2 10 +20 mA
C CLOCK QUT
ZIC All output pins Total value =14 1o +90 mA
L DiP package product Ugp to 250 mwW
Allowable power dissipation Pd max Ta=—401o +85°C
MFP package produect Up to 150 mw
Operating temperature Topr =40 to +85 °C
Storage temperature Tstg ~5510 +125 °C
Note: * When driving the oscillator with the recemmended canstants shown in figure 1, values up to the oscillation amplitude that occurs are allowed.
Allowable Operating Ranges at Ta = —40 to +85°C, Vggl, Vg2, Vg3 =0V, Vpp=4.51060 V
Rating
Parameter Symbol Applicable pin Condition - Unit
min typ max
Cperating supply voltage Voo Vpo 4.5 6.0 v
CLOCK IN, DATA IN,
) ViHi CORR.SEL, CL.ED.SEL, 0.7Vpp +13.5 v
Input high leve! voltage D.S.CONTROL
Viy2 RES 0.8Vpp Voo v
CLOCK IN, DATA IN,
Vit CORR.SEL, CL.ED.SEL, Vss 03Vpp v
Input low level voltage D.5.CONTROL
Vi@ RES Vss 0.25Vpp Vv
. . ) See the ceramic oscillator guaranteed
Ceramic oscillater guaranteg 0S8C1, 08C2 See figure 1 constants table.
Electrical Characteristics at Ta = —40 to +85°C, Vgg1, Vg2, Vgs3=0V, Vpp =4.5t0 60V
Rating
Parameter Symbo! Applicable pin Condition - Unit
min yp max
CLOCK IN, DATA IN,
Input high level current ¥ CORR.SEL, CLED.SEL, | VIN=+135V +5.0 nA
0.5.CONTROL
CLOCK IN, DATA IN,
it CORR.SEL, CLED.SEL, | VIN=Vgg -1.0 ph
Input low level current D.S.CONTRCL
2 AES VIN = Vgg ~-45 -10 pA
) DATA START, DATA OUT, ICH = -50 pA Vpp-1.2
' ' v
Qutput high level voltage Vor CLOCK OUT IOH = —10 4A Voo —05
RECEIVE, CORRECTION.| |OL = 10 mA 15
Output low level voltage VoL ERROR, DATA START, - v
DATA OUT, CLOCK QUT | IOL = 1.8 mA™ 04
RECEIVE, CORRECTION | Vo = +13.5V : 5.0
Output off leakage current lofFe ERROR Vo Vas o BA
Hysteresis voltage Vhig RAES 0.1 Vpp v
Supply current top Vop e 1.5 3.5 mA
Ceramic osciflator stabilization ime{  lapg 08C1,08C2 See figure 2 10 ms
Reset time lpsT See ligure 3.

Note: 1 When the IOL values for the remaining cutput pins {when an arbitrary 4 output pins are excluded) are all under 1 mA,

2 Using the oscillator circuit in figure 1, when there is no power dissipation in the output pins, and when the input pins are at the Vpp level.

-y
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Ceramic Oscillator Guaranteed Constants

4 MHz ceramic cscillator

C1,C2

CSA4. 00MG (Murata Mfg. Co., Ltd.)

30 pF £ 10%

KBR4. OM (Kyocera, Ltd )

33 pF £ 10%

0SC1 osCce
10—t
Ci1=2 -—Ce
Ceramic I
oscillator

Figure 1 Oscillator Circuit

Yoo VYoo
% RES
C=0.1aF
Ab2088B

This example shows a simplified

Yoo
A 4,6v
----------------------- ov
0sC
N
Stable
tCFS oscillation

Oscillator unstable period

Figure 2 Oscillator Stabilization Period
' ' ‘ —— Operation starts -

‘f:;VDD

resel circuit.

In actual applications, we recommend
that the ¢ircuit be designed so that
the reset signal can be applied from
the control microprocessor 1o handle
cases where IC operation becomes
unstable due 10 power supply noise
or other causes,

Set this pariod to 10 ms or longer to allow for the
oscillator stabilization period.
1010 100 ms when C = 0.1 uF.
However, adjust the value of C in application ¢ircuits in
which the power supply has a slow rise time.

Figure 3 Reset Circuit

RDS Data Processing System Organization Example

Synchronization and

error correction

RDS demodulator
LAZ230 CLOCK 1IN
Lap2a4 DATA IN
LA223R2

%

LC7074
LC7074M

RE

DATA START

System control

DATA QUT

“Data decoding

CLOCK ouT

‘MiCroprocassor

— Display

—= PLL control

> Other VO

|

;

System Organization Example

A020B4a
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System Operation

1. Relationship between RDS Demodulated Data (ILA2230 series IC output} and LC7074/M Output Data

, Correclable , Uncorrectable |,
, ! error '\ error H .
RDS demodulated : ‘ H y i
data " X 181 block X 2ndblock A Brdblock A 4thblock A - 1stblock X
i H . \ \
' ] t 1 I
1 T ¥ v T
' ] r N [} ]
! 1 ] ] 1
Output data il l El Data | :l Daia l ‘ El Data | El Data‘J ' I
DATA QUT . ' i L i | :
: i ; : :
E ! fstblock | 2ndblock | Brdblock | 4thbiock
] E i : i
ERROR : i :
: i i
H : i . ‘
' 1 1 I 1
. ] : 1
CORRECTION ': 2 E
i ' i
1 ] H ) H
i 1 ' H !
1 . 1 . .
DATA START b P _J P b b
L_J ‘--J I-.-J L_a :__JI

[ e T

A02083

- The DATA START signal indicaled with broken lines is the signal when the D.5.CONTROCL input is low laval,

» The serial data output {DATA OUT) Irom the LC7074/M is data thatis delayed by one block with respect to the data received from the LA2230 series IC.
+ The ERROR and CORRECTION signals are output continuously when conseculive errors are detected.

« The RECEIVE output signa! is output only in periods when output data is being output from the DATA OUT pin.

Relationship between the Demodulated Data and the Output Data
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2. Input Data Timing

LC7074/M
RDS CLOCK
RDS CLOCK IN
demodulation |
Ic RDS DATA
DATA IN
CLOCK IN / 3‘.1./2-\{:”)
DATA IN VALID
t1

AD2040

t1: Min. 1.0pus
t2: Max. 10.0ps

* Input data is acquirad on the falling adge of the input clock.

* Input data must be stable jus! before and just after the falling edge of the input clock. This means that it is desirable that the input data change state on
the rising adge of tha input ¢lock,

Input Data Timing
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3. Serial Data Qutput Format and Timing

S : Start bit (always “0')

E : Error flag } See table

F : Correction flag

OE : Offset E

OF : Offset F (atways “0"": reserved for future expansion)

A/B : Group type version 0: Version A

I: Version B \ E and F Flags

Bl, B0 : Block number Q0: First block E =
01: Second block No orrors ) o
10: Third block Errors corvectad 0 1
11: Fourth block Uncorreclable errors 1 1

DOt D15 : RDS data Note: When the CORR.SEL input pin is high level.

M5B  Datais transmitted MSB first. The LSB is output last. (-1 ]

o|oja|8]|se|p|c|o|o|o|o|p|e|o]piololp|o|o|D
Data format S|E|F|E|F|7| 1]0]1|sl4]|1|2]|1|a]|B|7]|6]|5]|4]3]|2| 10
B 5|4}3|2] 1|0
1 1 1 1 1
1 1 ) 1 ) - . H .
| T T | r ]
T One block - * -1
p—t———— 24 bits of data Le- No data ——
ATA DUT I A 10 msec ' 11.8 msec !
D [ | : - P, $
T M LI
LS OT ] AN R UL,
The clock is not output for

_ P When CL.ED.SEL is 0 seclion with no data.
CLOC¥ QUuUT |—|I ﬂ' |—|I—|| _]_I_l_l

DATA START

E‘Eg

{1) Detailed Timing for Data with a DATA START Signal

1
|
DATA OUT i— | '
' i
CLOCK oUT | 420t40usecC !
' | | | L
! i
1 - .
24028 | 210x20wnsec | 210:20ssec
seec f
DATA START '
1
; |
1
r---] i1~1Busec
1}
]

{2) Detailed Timing for Data without a DATA START Signal

DATA OUT

-
~

CLOCK ouT *—E—l I
]
1

m—w 18~23ssec

DATA START High levei

Serial Data Output Format and Timing
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4. Informative Bits in the Serial Data Cutput

* Error Flag (E} and Correction Flag (F)

The error flag (E) and the correction flag (F) in the serial data output are identical to the ERROR and
CORRECTION output pins, except that the logical levels are inverted.

The meaning of the error and correction flags differ slightly depending on the setting that determines whether input
data error correction is to be performed (the CORR.SEL pin). The tables below show the relations between the

output value combinations of the error and correction flags.

— When the CORR.SEL pin is high: Error correction enabled

Error flag (E} Corraction flag (F) ERROR pin CORRECTION pin
No arrors o] 0 1 1
Errors corrected 0 1 1 [+}
Uncorrectable errors 1 1 0 0

The value combination where E is 1 and F is 0 {or equivalently, where the ERROR pin is 0 and the

CORRECTION pin is 1) cannot occur.

— When the CORR.SEL pin is high; Error correction disabled

Error flag (E)

Correction flag (F)

ERROR pin

CORRECTION pin

No etrars

0

0

1

1

Uncorrectabie errors

1

1

4]

0

The value combinations where E is 1 and F is 0 (or equivalently, where the ERROR pin is 0 and the
CORRECTION pin is 1) and where E is 0 and F is 1 (or equivalently, where the ERROR pin is 1 and the

'CORRECTION pin is 0) cannot occur.

In this case, the combination indicating no errors is output if there were no errors in the data, and the combination

indicating uncorrectable errors is output when there are errors in the data whether or not those errors are
correctable.

Offset E (OE) and Offset F (OF)

When the IC has synchronized with the offset word E block data, the OE bit in the output data goes to “1”. At this
point the bits B1 and B0, which express the RDS block number, will be 00", i.e., both will be zero.

The LC7074/M does not recognize an offset word F block as a correct offset word. Therefore, the OF bit in the
output data will always be “0”.

Bleck data. “A” indicates offset word A, that is, the first block.

Input |D|A|B|C|D|E|E|E|E]E|E E|E|A]B
Output |C|D|A|B|C|D|EIEIE]E|E E,ElElAIB
QE bi

Bils;1 I |_—
and B2 10 11 00 01 10 11 00 00 00 00 00 GO 00 00 00 Of

OE Bit Output
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+ Block Number (B0 and B1)

The block number bits indicate the data block of the cutput data.

B1 BO Block
0 0 First block {the offset word A block)

1] 1 Sacond block (the cfiset word B block)

1 [+ Third block (the offset word C or C’ block)

1 1 Fourth btock (the offset word D block)

— The OE bit becomes one when the offset word E block data is output. At this peoint the bits B1 and B0 will be
“007, i.e., both will be zero.

— Consider the situation where there is a block in the RDS group data output for which the input data offset word
cannot be detected. Here, the IC assumes that the blocks were input in the correct offset word order, and
outputs B0 and B1 accordingly.

Input lD|A|B|C|D|A|?|?|D|A|B

Output |c|D]A|B]cID|A|?|?|D[AIB

Bits BO

and B1 10 11 60 01 10 11 00 01 10 11 GO 01
——

Cutput inlarred from the block crder

Block Number Qutput
* Group Type Version (A/B)

The A/B bit is set based on the third block offset word of input data. If the offset word is “C”, the A/B bit is set to
“0”, and if the offset word is “C’", the A/B bit is set to “1”.

Note that the version bit BO in the second block (the offset word B block) data of input data is not used for group
type version determination. As a result, the version bit A/B in the output data changes in the third block.

nput |D|A|B|CID|A|BlC'IDlAIBlClDlAI

Output |c|D|A|B|C|D|A|B|C’|D|A|B|c|D|A|
A/B bit ' | |

A/B Bit Output
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5. Group Synchronization

Recognized Offset Words

The LC7074/M recognizes the five offset words A, B, C, C’ and D. The offset word F, which is stipulated by the
EBU, is not recognized.

Group Data Ordering and Synchronization

The LC7074/M recognizes the following three types of group data,
However, there is no limitation on the number of blocks in groups consisting of offset E blocks (type 3).

() A-B-C-D
(2 A-B-C-D
3) E-E-E-E
E-E-E
E-E
E

As a result, there are nine block data orders (listed as (1} to (9) below) that the LC7074/M recognizes, and any
other order is determined to be an error.

Correct data orders Data orders handled as errors
() A—- B A - C

2 B » C B —» E

3 B 5 C E - B

4 C 5 D .

5) C > D .

) D - A .

(7 D - E

(8 E » E

¥ E - A

The data input wait state is called a synchronization sequence. When a clock signal is first input to the LC7074/M
from the demodulation IC, the LC7074/M starts the operation of detecting offset words from data synchronized
with the clock.

The LC7074/M synchronizes with the input data when it detects two blocks with correct offset words in correct
positions.

Synchronization with RDS Group Data

— RDS block data format

[pja|sfclofalsc[o]a[s
[ | S S
Block data RODS group data

RDS Group Format
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— Synchronization with RDS data

Input ?|D|A|B|C|DIA[B|C|D|AJB

Outpur Delayed by 1 hlock \FICID|A|BICID!A|B

« Here the LC7074/M detects blocks D and A consecutively. Since it synchronizes at A, output starts with B from the same group.

Input ?]Dl?|‘B|C|D|AIB|CID|A|B

Output |A|B|C|D|A]B

+ Here, the LC7074/M detects the D and B blocks. Since it synchronizes at B, output starts with A from the nex1 group.

RDS Synchronization Sequence
 Synchronization with RDS/MMBS Group Data

— RDS/MMBS compound group data format

Type 1 (data with a single RDS group inserted)

ele[e[e|e[e[e]a]s]c|p|e([r|E|r|E|E IE]ElEIAlB]c

Type 2 (data with two RDS groups inserted)

EIEIEIEIElElElAlB|C|DlA|BICiDIE|E |E|EIE|A|B|C

RDS/MMBS Group Data Format

— Synchronization with MMBS Data

Input VIEIElElE[ElElElEIElEJE

Output IE'EIDJE'E]EIEIE!E

+ Detected tor two consecutive blocks

Input ?|E|?|E|E|E|E|E|E|EIHE

Output |E|E|E|E|E|EIEJE

= Detected for wo of three blocks

Note: The LC7074/M does not recognize that MMBS group data consists of four MMBS blocks (offset word E blocks).

MMBS Synchronlzation Seguence
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+ Pull-Out

When a state occurs in which the LC7074/M is in the synchronized state and cannot detect the block data offset
word, it enters a pull-out sequence.

When the L.C7074/M is unable to detect the offset word in five consecutive blocks while in a pull-out sequence, it
goes to the pull-out state. When the LC7074/M puils out, it stops clock and data output and switches to the
synchronization sequence.

Note that if the LC7074/M was unable to detect the offset word in fewer than five consecutive blocks, the
synchronization state continues without change.

— Pull-out in RDS group data

Offset werd not detected for 5 consecutive blocks,
A

Input [ ~
rfefel L]

clplals|c|o]a]s]c]p]]2]2]"]?
Output — Four blocks of data and error information are
B LC I D—l A | B | C |D |A I B I ] ID I ? I ? l ? I ? I output. The fifth block is not output,

To the synchronization

Error output* I | — - Sequence

Note: “Error output” refers to the E and F flags in the output data and to the ERROR and CORRECTION pins.

RDS Pull-Out Sequence

— Pull-out in MMBS group data

Offset word not detected for 5 consecutive blocks.

Input - - \
ejelejelejeiele|efrfefefofefefefe] [ [ [ | | |
Qutput S

Four blocks of data and error information are output.
E [E | E | E I E | E IE ,EIE l ? | ? I 7 | 7 I The fifth block is not output.

Erfor output | | ——— To the synchronization sequence

MMBS Pull-Out Sequence




LC7074, 7074M

6. Control Input Pin Read Timing (Pins CL.ED.SEL, CORR.SEL and D.S.CONTROL})

- CL.ED.SEL-

The LC7074/M reads in the state of the CL.ED.SEL pin about 1 ms after a reset clear. It uses this signal for the
internal settings that determine the clock output polarity.

]
i

——  Pinread-in timing

!
1
1
r
_l‘
CL.ED.SEL b :
ADROS2

CL.ED.SEL Pin Read-In Timing

» CORR.SEL and D.5.CONTROL

The LC7074/M continuously ¢hecks the state of these pins. As a result, error correction can be wmed on or off and
the DATA START signal output form can be changed at any time.

— During synchronization detection (synchronization sequence)

The pin stales are read-in on each bit of demodulated data from the RDS demodulation IC (at the poinls shown
by arrows in the figure). The state is read into the IC if the input values agree four times in a row.

gi?gdlﬂated data
N B |
Clock input
i VU s T s N o I
l l | l l
|
LSlinternal state setting . l___._.

Ab2003

Pln Read-In Timing during Synchronization Detection
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— Following synchronization detection (while synchronized)

The LC7074/M reads in the pin state at the start of each block in the demodulated data from the RDS
demodulation IC (at the points shown by arrows in the figure). The state is read into the IC if the input values
agree four times in a row,

Block data

g;?:c:ﬂated data blocks X X X _ x d x
| ] | |
LSl internal state setiing _ I__.__

AD20BH4

Pin Read-In Timing following Synchronization Detection

M No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC GO, LTD, its affiliates,
subsidiaries and distributors and all their officers and employess, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO., LTD, its affiliates, subsidiaries and distributors or any of
their officers and empioyees jointly or severally.

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




