Ordering number:ENN2890

CMOS IC

LC7070N, 7070NM, 7071NM

SANYO

Sync and Error Detection & Correction ICs

for RDS

Overview
The LC7070N, LC7070NM and LC7071NM CMOS Sync
and Error Detection & Correction |Cs are designed for use
in the RDS (Radio Data System) implemented by the EBU
(European Broadcasting Union). RDS s used to multiplex
various data on the FM broadcast signal.

When used with the SANYO LA2231 RDS Decoder IC, a
simplified processor can be designed for demodulation, syn-
chronization, and error detection & correction of the data
multiplexed on the FM broadcast, significantly reducing
the front-end load on the system controller.

The data with adjusted sync are obtained as a serial signal
output which can be passed to the system controller for
processing.

LC7070 x x devices are fabricated using a low-pow
CMOS process and are availablein 18-pin plastic DIPs
MFPs with and without output pull-ups.

Features

» Group synchronization.
* Selectable error detection & correction.
* Serial data output.
* Selectable serial data clock polarity.

* Block DATA START signa output d
* Low-power CMOS.

* Single +5V supply.

. 18-pin plastic DIPor MFP

Type No.
LC7070N
LC7070NM
LC7071NM

*: Only 3 pinsfor

Package Dimensjions
unit:mm
3007B-DIP18
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chor 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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LC7070N, 7070NM, 7071NM

Pin Assignment

Specifications

4.0MHz ceramic resonator
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CORR.SEL — —_[z
CL.ED.SEL — _—E
T

Parameter Symbol Ratings Unit

Maximum supply voltage —-0.3t0 +7.0 \%

Output voltage -0.3to Vpp+0.3 \

-0.3to VDD+0.3 \%

Input voltage —-0.3to Vpp+0.3 \

-0.3to +15 \Y

Output voltage €€ | -0.3to +15 Y
Peak output current “Pedkictrrent fg{feg"ch pin: OUT type 1, 2 (See Note 2.) -2t0+20| mA
Average outpu voltage '.) i for each pin: OUT type 1, 2 (See Note 2t0+20] mA
(100ms interval) Fotal cu‘gr‘é(‘;ffor all pins: OUT type 1, 2 (See Note 2.) -14t0 +90| mA
o Ta=—46 tg +85°C: DIP package 280 mw

Allowable power dissipation o

0 to +85°C: MFP package (See Note 3.) 200 mw

Operating temperature -40to +85| °C

Storage temperature —55t0 +125| °C

0t0 +85°C, Vss= 0V, Vpp = 4.5 t0 6.0V, unless otherwise specified.

. Ratings )
Conditions - Unit
min typ max

VbD 45 6.0 V

IN type 1 (See Note 2.) 0.7Vpp 135 \

RES 0.8Vpp Vbp \%

IN type 1 (See Note 2.) Vsg 0.3Vpp \

TEST Vss 0.3Vpp| V

‘ RES Vgg 0.25Vpp \%

Guaranteed canstaats for ceramic (ésonator See Figure 1: OSC1, OSC2 See table 1.
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LC7070N, 7070NM, 7071NM

Electrical Characteristics at Ta=-4010 +85°C, Vgg= 0V, Vpp = 4.5 to 6.0V, unless otherwise specified.

- Ratings )
Parameter Symbol Conditions - Unit
min typ max

Input high-level current lIH1 V|N=13.5V: IN type 1 (See Note 2.)
L1 VIN=Vss: INtype 1 (See Note 2.)
2 |VIN=Vss: RES

Input low-level current

Output high-level voltage VoH1 _|loH=—50pA: OUT type 2 (See Note 2.)
(LC7071NM only) VoH2 |loH=—10pA: OUT type 2 (See Note 2.)

VoL1 loL=10mA: OUT type 1, 2 (See Note 2.)
Output low-level voltage VoLs loL=1.8mA (See Note 4.): OUT type 1, 2 (See,

Note 2.)

Output OFF leakage current loFF1 | Vo=13.5V: OUT type 1, 2 (See Note 2.)
(LC7071NM is OUT type 1 only.) loFF2 | Vo=Vss: OUT type 1, 2 (See Note 2.) # .
Hysteresis voltage Vuis  |RES ?

Current drain (See Note 5.) IbD Using circuit shown in Figure 1: Vp

Ceramic resonator oscillation stabilization time tcEs See Figure 2: OSC1, OSC2

Reset time tRST

mended constants.
(Note 2) OUT type 1 : ERROR, CORRECTION, RECEIVE

INtypel :CLOCK IN, DATA IN, CORR.SEL, CK F
(Note 3) Do not use solder dip (dipping in solder tank) wh
(Note 4) Except for four selectable output pins, other outputs are | A
(Note 5) Current drain with N-channel output transistors @FF, and ifip it gin voltages = Vpp.

l = = ———~— — Lower limit of
0sCt 0sC2 operating Vpp
---------- ov
C1 = Ceramic =C2 bsc
T resonato] NN

'0OSC Stabilized
Unstabilized OSCStabilize

DSC period

Figure 1. Oscillatgr | Figure 2. Stahilization Time

I—— Operating

VOO i /.

/ )
VIL

10msor moreis
“~___ recommended allowing
for OSC stabilizing time.

Table 1. Guaranteed Cehstants

Figure 3. Reset Circuit
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LC7070N, 7070NM, 7071NM

Pin Descriptions

. Pin Input/ .
Signal No. Output Function State on Reset
OSC1 1 Input . .
0s02 18 Output 4MHz ceramic resonator connection.
CLOCK IN 5 Input * RDS (LA2231) demodulation clock input. H-level output
DATA IN 6 Input * RDS (LA2231) demodulation data input. Filevel output
« Error correction ON/OFF select.
CORR.SEL 7 Input . Sets/l_nhlblts error c_orrectlon for RDS demodulation data.
Input=0: No correction
Input=1: Correction performed
« Serial data clock polarity select.
Input=0: Serial data output enabled at rising edge of
(data update at falling edge).
CL.ED.SEL 8 Input Input=1: Serial data output enabled at falling edg
(data update at rising edge).
Note: Set at time of RES input.
« Block DATA START signal control.
D.S.CONTROL 11 Input Input=0: All block DATA START signal oL
Input=1: Only #2 block DATA START sjgn
« Output when receiving RDS data siggal
+ LOW-level during serial data outputs
RECEIVE 10 Output HIGH-level at other times.
* Open drain.
« Error correction enable.
» LOW-level if serial data errg
CORRECTION 12 Output HIGH-level if no correction H-level output
« Open drain. 3
« Error correction enablg.
* LOW-level if there
ERROR 13 Output HIGH-level if ther H-level output
* Open drain.
DATA START 14 Output Open drain H-level output
Pull-up &
» Serial daita;
DATA OUT 15 Output Open‘ﬁ”rzy 1 LC7070 H-level output
Pull-gips :LC
CLOCK OUT 16 Output H-level output
RES 4 Input H-level output

System Configuration

LA2231

DATA START

Controller

ATA
& ot (data decoding)

CLOCK OuTt

RDS Decoder 1C

c and Error Detection & Correction LSI

—>=ODisplay output
=0 PLL control signal
>0 Other signals

No.2890-4/8



LC7070N, 7070NM, 7071NM

Timing Charts & Data Format
Serial Data Output

Data

Clock

DATA START See Note.

- 24-bit
data
10ms

ck-only,

7

Note: All blocks or second blgi

21020 us

420%40us
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LC7070N, 7070NM, 7071NM

Serial Data Output Format

wn
m
-

OE | OF (A/B I T T T O I

( Start bit (always 0)
Error flag
Correction flag

Block number

00:
01:
10:

: Start bit (always 0) 1

: Error flag

: Correction flag

: Offset E

: Offset F

A/B  : Group type

[O Version A
1 VersionB

BSw N =

oo=Ew®m
SR

CORR.SEL, D.S.CONTROL Pin Read Timing
* After sync detection

Data received from LA2231

@ X Block
Pin read timing I

Pin level

Internal status

« States CORR. SEL and.D. S. CON ‘ the start of each RDS demodul ation data block. Four consecu-
tive input states arethen confi mediinptits folkowing the fourth are affected.
» During sync detectigh.

Pin level

Internal states J

» RED demodulation data bits from LA2231 are read. Four consecutive pin states are confirmed. If all four states are
the same, data are input internally.
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LC7070N, 7070NM, 7071NM

Serial Data Output Timing (1)

RDS data : Correctable error :Uncorrectable error : :

} | | | |

| | Jl | F
® X Blok® {  Block® X Block® Block ®

Block @ Block®

[
|
{
|
I
Serial data output I l "H lm :I ” I I I
]
I
|

ERROR

CORRECTION

I
|
I
i
|
1
|
|
!
|
!
|
l
1
l
l
|
Lo

¥ 1 ¥
DATA START 1 P
J -J

Output when D. S. CONTROL input'i

» Serial data outputs from LC7070N, LC707 INM are delayed one block from the RDS demodulation

data from the LA2231.
“the next group (1 clock cycle).
‘the serial data output. These outputs are continu-
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LC7070N, 7070NM, 7071NM

Serial Data Output Timin

(o]

—~
N

~

Data (pin 15)

Clock (pin 16)

DATA START

@ Timing at DATA START output
|

Data

|
|
|
Clock
N
§
]

DATASTART — ]
i
I {\— 11~18us

® Timing when there is no DATA STAR

Data —_—

Clock

cts deg lbed or contained herein stipulate the performance,
ed proéuﬁts in the independent state, and are not guarantees
Qf the described products as mounted in the customers

W Specifications of any af
characteristics, and
of the performanceﬂ

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

i glmatlon described or contained herein are subject to change without notice due to
produ@tffe@pnﬁlogy improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the BAL\IYO 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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