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CMOS LS|

Nozso [ LC7070N,7070NM,707 INM

Sync and Error Detection & Correction LSIs
for RDS

Overview
The LC7070N, LCT7070NM and LC7071NM CMOS Sync and Error Detection & Correction LSIs are
designed for use in the RDS (Radie Dala System) implemented by the EBU (European Broadcasting
Union). RDS is used to multiplex various data on the FM broadcast signal.
When used with the Sanyo LA2231 RDS Decoder LSI, a simplified processor can be designed for
demodulation, synchronization, and error detection & correction.of the data multiplexed on the FM
broadcast, significantly reducing the [ront-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.
LCT7070X X devices are fabricated using a low-power CMOS process and are available in 18-pin plastic
DiPs and MFPs with and without output pull-ups.

Features
- Group synchronization Pin Assignment
- Selectable error detection & correction i, 4.0MHz ceramic resonator

- Selectable serial data clock polarity
- Block DATA START signal output

- Serial data output i . _”:”_ . J

- Low-power CMOS Y
- Single + 5V supply ,j;oxl ! e 0sC2 ;;
- 18-pin plastic DIP or MFP 2] 77
- Optional puli-ups on serial data outputs. /7; 3] B AN
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LC7070N,7070NM,707 1TNM

Absolute Maximum Ratings at Ta=25°C,Vgg=0V

Applicable Pin/

Parameter Symbol Conditions Package Limits unit
Maximum Supply Voltage [Vppmax Vpp —-03to +70| V
Output Voltage VYo 05C2 —0.3tVppt03} V
Input Voltage Viay 05C1 ~0.3to Vpp+0.3 v

(See Note 1.)
Vi) TEST,RES —03t0Vpp+03] V
Vs IN type 1 —~03to+15| V
(See Note 2.)
Output Voltage Vo) OUT type 1,2 ~03to+151 V
(See Note 2.)
Peak Output Current Iop Peak current for OUT type 1,2 —2to +20 | mA
each pin (See Note 2.)
Average Outpul Voltage Ioa Average current OUT type 1,2 —2to +20| mA
{100ms interval) for each pin (See Note 2.)
Zloa Total current OUT type 1,2 —14to +90| mA
for all pins (See Note 2)
Allowable Power Dissipation Pd max Ta= —~40to +85°C |DIP package 280 | mW
MFP package 200 | mW
(See Note 3.)
Operating Temperature Topr —40to +85| °C
Storage Temperature Tstg —55t0 +125| °C
Allowable Operating Conditions (at Ta= —40to +85°C,Vsg=0V,Vpp=4.5t0 6.0V,
unless otherwise specified.) .
; i Ratin
Parameter Symbol | Conditions Applicable Pin/ £ unit
_ Package min typ max
Operating Supply Voltage |VYDD Vpp 4.5 60| V
‘H'’-Level Input Voltage Ving) IN type 1 0.7Vpp +13.5] V
{See Note 2.)
ViH(2) RES 0.8Vpp Vppi| V
‘L’-Level Input Voltage Vi) IN type 1 Vsg 03Vpp| V
(See Note 2.) ,
ViLe) TEST Vsg 0.3Vpp| V
Viug) RES Vsgs 0.26Vpn| V
Guaranteed Constants for See Figure 1. [OSC1,05C2 See Table 1. -
Ceramic Resonator
Oscillation
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Electrical Charactenstlcs (at Ta= —40to +85°C,Vgg=0V,Vpp=4.5t0 6.0V,
unless otherwise specified.)

‘ . Applicable Pin/ Rating )
Parameter Symbol Conditions Package _ — o unit
‘H'-Level Input Current  [IiH) | VIN= +13.5V IN type 1 +5.0| pA
(See Note 2.)
‘L-Level Input Current  [LiLc) ViN=Vss IN type 1 —-1.0 HA
(See Note 2.)
Il | VIN=Vsg RES —45 ~10 uA
‘H’-Level Qutput Voltage |Vorm |lon=-50pA  |OUT type 2 - Vpp v
(LC707T1NM only} (See Note 2.) —1.2
Vou |lon=-—10pA  |[OUT type2 VoD v
(See Note 2.) -0.5
‘L’-Level Output Voltage |VoL) |loL=10mA OUT type 1,2 15| V
' (See Note 2.)
VoL |Ion=1.8mA OU type 1,2 04| V
(See Note 4.) (See Note 2.)
Output OFF Leak Iorray [Vo=13.5V OUT type 1,2 +5.0| pA
Current (See Note 2.)
(LC7T07T1INM is OUT type [lorre) {Vo=Vss OUT type 1,2 -1.0 pA
1only.) (See Note 2.)
Hysteresis Vollage Vs RES 0.1Vpp v
Current Dissipation Ipp Using circuit Vbp 4.0 10| mA
(See Note 5.) shown in Figure
1.
Ceramic Resonator tcrs See [igure 2. 05C1,08C2 10{ ms
Oscillation Stabilization '
Time
Reset Time trsT See Figure 3.

(Note 1} Should be sufficient for oscillation amplitude when oscillator circuil shown in Figure 1 is
operalted at recommended constants.
(Note 2} OUT type 1: ERROR, CORRECTION, RECEIVE
OUT type 2: CLOCK OUT, DATA OUT, DATA START

IN type 1

:CLOCK IN, DATA IN, CORR.SEL, CL.ED.SEL, D.5.CONTROL

(Note 3) Do not use solder dip {dipping in solder tank) when mounting MFP packaged devices to circuit

board.

(Note 4) Except for four selectable output pins, other outputs are Igy, at less than 1mA.

(Note 5) Current dissipation with N-channel output transistors OFF,

voltages=Vpp.
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Figure 1. Oscillator Circuit
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Figure 2. Stabilization Time

and input and output pin
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— Operating

Table 1. Guaranteed Constants L Voo
P v .
CSA4.00MG (Murata) || oobr = 10% VDD; %  ypomin —" /. Vi
ML Co | s0pFE10% | _fl / _ /
f + R VIL
KBR4.0M (Kyocora) |-CL| 33PF £10% ic = S | T .
Co [ 33pF10% | __| 10msec ot moreis
recommended allowing
Figure 3. Reset Circuit for OSC stabilizing time.
‘Pin Descriptions
Signal 1;12 (I)I;I:;lt;t Function State on Reset
05C1 1 | Input |- 4MHz ceramiec regsonator connection
0sCz2 18 |Output
CLOCK IN 5 | Input |- RDS (LA2231) demodulation elock input ‘A'-level output
DATAIN 6 | Input |- RDS(LLA2231) demodulation data input ‘H’-level putput
CORR. SEL 7 | Input |- Error correction ON/OFT select ‘H'-level output
- Sets/inhibits error correction for RDS demodula-
tion data.
Input=0 :No correction
Unput=1 : Correction performed
CL.ED.SEL 8 | Input |- Serialdata clock polarity select ‘H'-level output
Input=0 : Serial data output enabled at rising
edge of output clock (data updale at
falling edge).
Input=1 : Serial data output enabled at falling
edge of output clock (data update at
L rising edge).
Note: Setat time of RES input.
D.S.CONTROL | 11 | Input |- Block DATA START signal control ‘IT"-level output
Input=0 : All block DATA START signal output
Unput=1 : Only #2 block DATA START signal
output
RECEIVLE 10 | Output |- Cutput when receiving RDS data signal. ‘H'-level output
- LOW-level during serial data output after sync
detection. HIGH-level at other times.
- Open drain
CORRECTION 12 [OQutput |- Error correction enable ‘H’-level output
- LOW-level if serial data error is corrected or un-
correctable.
HIGH-level if no corrections are required,
- Open drain
ERROR 13 }{Output |- Error correction enable ‘H'-level output
- LOW-level if there are errors and they are un-
correctable,
HIGH-level if there are no errors or correction is
completed.
- Opendrain
DATA START 14 [Qutput |- Block DATA START signal for serial data output. |“H’-level output
Open drain ; LCT070N, LC7070NM
[Pull-up : LCT0TINM
DATA OUT 15 |Output |- Serial data ‘H'-level output
[Open drain : LC7070N, LCT07T0NM
Pull-up  :LC7071NM
CLOCK OUT 16 |Output |- Serial data clock ‘H’-level output
[Open drain : LC7070N, LC7070NM
Pullup  :LC7071NM
RES 4 | Input |- System reset
- LOW-level for more than 4 clock cycles
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‘System Configuration

CLOCK 1N DATA START N
LC7Q70N AR OUT Controller >0 Display output
LA2231 LC7Q70NM (data decoding) [——O PLL controlsignal
DATA IN LC707 INM CLOCK_OUT
O Other signais
*RES ‘
L _
RDS Decoder IC ; Sync and Error Detection & Correction LSI
Timing Charts & Data Format
Serial Data Output
Data ‘ | ' ‘ I
| |
Clock
DATASTART | [ See Note.
L) el
-— 24-hit 14ms _—
data
10msec
1 block

_

Clock

2102015 21020 e

|
L
|
|

420+40us

Note : All blocks or second block-only output selectable using D, S. CONTROL input.
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Serial Data Output Format

| LI rrrrrrrryrrgt
S| E | F [OE|OF |A/B [ T T A T Y Y Y Y IO
| Lt r b g
S 2 %
= = =
S ¥ 5 - Data
S 4 3 3
2 : :
2 3 2
3 2
v 2 00:1
= lor:2
10: 3
S : Start bit (always 0) UL E F
E : Brror flag
F  :Correctionflag | Noerrors 0 0
OE :OffsetE . Corrected 0 1
OF :OffsetF Uncorrectable 1 1

A/B  : Group type
0 Version A
1 VersionB

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

Data received from LA2231

@ X Bk oY o @) @ X ®

Pin level

Internal status J

¢ States CORR. SEL and D. S. CONTROL are read at the start of each RDS demodulation data block.
Four consecutive input states are then confirmed, inputs following the fourth are affected.

» During syne detection

Data received from LA2231

Pin level

Internal states

* RED demodulation data bits from L.A2231 are read. Four consecutive pin states are conlirmed. Ifall
four states are the same, data are input internally.
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Serial Data Output Timing (1)
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¢ Serial data outputs from LCT070N, LCT0T0NM and LC7071NM are delayed one block from the RDS
demodulation data from the LA2231.

¢ When sync is detected, serial data output starls from the beginning of the next group (1 clock cycle).

* ERROR and CORRECTION signal outpuls are generated ahead of the serial data output. These
outputs are continucus when errors are delected continuously.
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Serial Data Qutput Timing (2)
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B No products descrbed 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.

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

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO. LTD.,, its affiiates,
subsidiaries and distributors and all their officers and employees, 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 SANYQO ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally,

B Information {including cirouit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ 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,




