| Ordering number: EN 4978 |

CMOS LSI
[ No. 4978 / / LC7458B-04
7/ Closed-Caption Decoder LSI

Overview Package Dimensions

The LC7458B-04 is a closed-caption system (CCS) unit: mm

decoder and OSD display LSI that conforms to the most

recent American FCC standard issued on April 12, 1991, 3128-DIP52S

Together \.vith an LA7945N Front End IC it forms a com- [LC7458B-04)
plete 2-chip system.

‘—15.24j

Features

* FCC Standard Conforming Signal Demodulation °
- Caption optional line display (new function) e aT i e aua A e ey ST
- Color character display ' ®.0 % 0.%

- Lower-case character display :‘[

F—13.8

- Underline display
- Flashing
- Ttalic display A
- Channel 1/Channel 2 mode switching and display 1.7 0.4 1.08 SANYO : DIP525
- Field 1/Field 2 mode switching and display
- Caption/Text mode switching and display
» Control System
- Serjal/Parallel signal mode switching
- 5 parallel inputs or serial mode (PWM) interface
selectable
* Miscellaneous
- Supporis 16 characters from the EIA-608 Optional
Extended Character set
- Automatic display ON/OFF
- On-Screen Display positioning input pins
= 5V supply voltage

18 S.lmax
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LC7458B-04

Pin Assignment

TEo BuTT 1 52 | TO G6ND
LED outz | 2 51 | PARA/SEAT
TED ouT3 | a3 50 | DIBP.DN/OFF
CED ouUTa4 | 4 49 | To enD
TED ouvE | =5 48 | cHi1/THZ
ALARM OUT| B 47 | F1Fa
TO 6ND| 7 46 | CAPATEXT
PWM-IN| @& 45 | DEC GN/OFF
TEST| @ 44 | DISP.ADUS
ves | 10 43 | DIGP.ADO4
CFi |11 42 | DISP.ADJ3
cra |12 41 | LINE 21H
vppti | 13 40 | vgp2
Lo | 14 3% | To BND
Lca | 15 38 | DIGP.ADUE
RES | 18 a7 | b1sP,ADJY
BL-IN |17 36 | DIGP,ADJD
a-IN | 18 33 | To GND
G-IN | 19 34 { T0 GND
BR-IN | 20 33| To GND
R-ouT | 21 32|10 eND
G-ouT | 22 31 [ To GND
B-ouT | 23 3c | 70 BND
BL-0UT | 24 29 | cPoI
HS | as 2e | cpek
Vs | a8 27 | 0/E
Top view AQR2069
Pin Functions
Bulit-in . Connection
Number Name o After reset! resistance Function description whe: sr;ol in
1 LED OUTT 0 Hi-Z Nch-OD | Caption ON oulput {active low) GND
2 LEDOUTZ 0 Hi-2 Nech-OD | Text ON output {active low) GND
3 LEDOUTS 0 Hi-Z Nch-OD | Channel 1 ON cutput {active low) GND
4 [ED OUT4 4] Hi-Z Nch-OD | Channel 2 ON cutpul {active low) GND
5 LED OUTS e Hi-Z Nch-CD Field 2 mode output {active low) GND
6 ALARM OUT o] Hi-Z Neh-OD Alarm signal output (active high) GND
7 - - - - Not used (fied 1o GND) GND
8 PWM-IN | Hi-Z Nch-0D PWM control signal input GND
9 TEST o] - Pull-up Test pin {normally open) Open
10 Vss - - - Supply negative pin

No. 4978--2/12



LC7458B-04

Builtin Connection

Number Name Yo After reset’ resistance Function description wheﬂ ::’ot In

1 CF1 I - - 12MHz ceramic filter oscillator elemenl, system clock connection

12 CF2 ] - - 12MHz ceramic filter oscillator element, system clock connection

13 Vool - - - Supply positive pin

14 L i - - LG oscillator circuit input pin

15 LC2 0 - - LC oscillator circuit output pin

16 RES [ - - System reset input pin

17 BL-IN | Hi-Z - Blanking signal input pin (active high) GND

18 B-IN | Hi-Z - RGB signal input pin {active high) GND

19 G-IN 1 Hi-Z - RGB signal input pin (active high) GND

20 R:IN l Hi-Z - RGB signal input pin {active high) GND

2 R-OUT o) Low - RGB signal output pin (active high) Open

s G-OUT G Low - RGB signal output pin {active high) Open

23 B-0UT o Low - RGB signal output pin (active high) Open

24 BL-OUT 0 Low - Blanking signat output pin (active high) Open

25 HS I Hi-Z - Horizontal syne signal input pin (aclive low)

26 Vs I Hi-Z - Vartical sync signal input pin {active low)

27 0 | Hi-Z - Field control pin (connects to LA7945)

28 CPCK | Hi-Z - Caption clock input pin (connects to LA7845)

29 CPDI | Hi-Z - Caplion data input pin {connects to LA7945)

30 - - - - Not used (tied to GND) GND

3 - - - - Not used (tied to GND) GND

32 - - - - Not used (tied to GND) GND

33 - - - - Not used (tied to GND}) GND

34 - - - - Not used (tied to GND} GND

35 - - - - Notused {tied to GND}) GND

36 DISP ADJO | Hi-Z Nch-OD 08D display start position adjust

7 DISP ADJ1 | Hi-Z Nch-0D OSD display start position adjust

a8 DISP ADJ2 | Hi-Z Nch-0D 08D display start position adjust

3 - - - - Not used (tied to GND) GND

40 Voo2 - - - Supply positive pin

41 LINE21H | Hi-Z Nch-OD | Line 21H sync signal input {connects to LA7945)

42 DISP ADJ3 | Hi-Z Nch-OD O8D display start position adjust

43 DISP ADJ4 | Hi-Z Nch-OD OSD display start position adjust

44 DISP ADJS | Hi-Z Nch-0D OSD dispfay start position adjust

45 DEC ON/OFF | High Pull-up Parallel signal con'rol, caption deceds ON/OFF Open

46 CAP/TEXT | High Pull-up Parallel signal control, caption/text switching Open

47 F1/F2 | High Pull-up Parallel signal control, field 1/field 2 switching Open

48 CH1/CH2 | High Pull-up | Parallel signal control, channel 1/channat 2 switching Open

49 - - - - Nol used {tied to GND) Open

50 DISP ON/QFF | High Pull-up Parallel s'gnal control, caption disptay ONFOFF Open

51 PARA/SERI I Hi-Z Nech-OD | Parallelserial control select

52 - - - - Not used {fied to GND) GND

1. Hi-Z = high impedance, Nch-OD = N-channel open-drain

No. 4978—3112
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Specifications

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

Parameter Symbol Conditions min typ max Unit
Maximum supply vollage Vppmax | Vo, VooV Voo = VooV 0.3 - +7.0 v

RES, HS, VS, CPCK, CPDI, OFE, DISP
ADJO 1o 5, BL-IN, R-IN, G-IN, B-I,

Input voltage Vi PA@/@. DISP WIOEE CH1/CHE, 0.3 - Vop +0.3 v
F1/F2, CAPITEXT, DEC ON/OFF, PWM-IN )
Cutput voltage Vo BL-OUT, R-OUT, G-CUT, B-QUT -0.3 - Vpp +0.3 v
Cutput high-leve! current
lopH1 LED OUTT to 5, ALARM QUT (per pin) -2 - - mA
Peak output current (per pin) | BL-OUT, R-OUT, G-OUT, B-OUT, s R
OPH2 {per CMOS outpul) a - - m
LED OUT1 1o 5, ALARM QUT
Zlows {sum of all ping) -0 B - mA

Total autput current {lotal for all pins)

BL-OUT, R-OUT, G-OUT, B-OUT

Llowe {sum of all pins) -2 - - mA
Output low-level current
] lopL1 LED OUT1 to 5, ALARM OUT (per pin) - - 20 mA
Peak output current {per pin) -
lopLa BL-OUT, R-OUT, G-0UT, B-QUT (per pin} - - 5 mA
LED QUT1 10 5, ALARMQUT
Zlows | (sum ot all ping) . - 40 mA

Total output current {total for all pins)

BL-OUT, R-OUT, G-OUT, B-OUT

oz {sum of all pins) - - 12 mA
Maximum power dissipation Pd max [iP52S; Ta = —30 to +70°C - - 430 mw
Operating temperature Topr -30 - +70 °C
Starage temperature Tstg -E5 - +150 °C

Allowable Operating Ranges at Ta = =30 to +70°C, Vgg = OV

Parameter Symbol Conditions min typ max Unit
Operating supply voltage Voo Voo 4.5 - 55 \
PARA/SERI, DISP ON/OFF, CAP/TEXT,
Vi1 F1/F2, DEC ON/OFF, CH1/CH2 (Schmitt); 0.6Vyp - Voo \
Vpo = 4510 5.5V
input high-level voltage DISP ADJO to 5, HS, VS, O/E, CPCK, |
Vi CPDI, LINE21, RES (Schmitl); 0.75Vpp - Vo v
Vpp = 4.5t0 5.5V
Vi BL-N, B-IN, G-IN, R-IN; Vi = 4.5 10 5.5V 0.7Vop - Voo v
PARA/SERI, CiSP OR/OFF, CAP/TEXT,
Vi F1/FZ, DEC ON/OFF, CH1/CHZ {Schmiti); Vss - 0.2Vpp v
Vpp = 4510 5.5V
Input low-level voltage DISP ADJO te 5, HS, VS, O/E, CPCK,
Vi CPDI, LINE21, RES (Schmitt): Vss - 025V v
Vop = 4510 5.5V
Vi BL-IN, B-IN, GeIN, R-IN; Vgp = 4.5 to 5.5V Vag - 0.3Vpp v
CF1, CF2; 12MHz ceramic oscillalor, ses
FmOF | Fre Vou 45 10 5.5V 11.76 12 12.24 MHz
Oscillator frequency range’ (o102 12Ma LG oocii -
LCZ; z LG oscillator, B _
FmLC Voo =45 10 5.5 12 MHz
; Gk k2 CF1, CF2; 12MHz ceramic oscillator, see _ y
Oscillator stabilization time TmsCF Figure 3, Vop = 45 to 5.5V 0.02 0.2 ms

1. Oseiltator constants are shown in Tables § and 2.

2.The oscillalor stabilization time is the time from the moment the supply is applied or main clock oscillation is resumed after a stop until the oscillations stabilize.
See Figure 3.

No. 4978—4/12
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Electrical Characteristics at Ta = ~30 to +470°C, Vgg = 0V

Parameter

Symbol

Conditions

min

typ max Unit

input high-level current

lH1

PARA/SERI, DISP ON/OFF, CAP/TEXT,
CH1/CH2, F1/F2, DEC ON/OFF, DISP
ADJO 10 5, BL-IN, LINE21, B-IN, G-IN,
R-IN, RES, HS, V5, O/E, CPCK, CPDI;
VIN = VDD‘ VDD =4 510 55V

Input low-level current

‘IL1

PARASERI, DISP ON/OFF, CAP/TEXT,
CH1/CHZ, F1/F2, DEC ON/OFF, DISP
ADJO 10 5, BL-IN, LINE21, B-IN, G-IN,
RN, RES, HS, VS, O/E, CPCK, CPDI;
VIN = Vss, VDD =45105.5V

Output high-level voltage

R-OUT, G-0UT, B-OUT, BL-OUT,
LED OUT1 to 5, ALARM QUT;
IOH =-1.0mA, VDD =4510 5.5V

Voo~ 1

R-QUT, G-OUT, B-OUT, BL-OUT,
LED OUT1 1o 5, ALARM QUT,
IOH = —0.1mA. VDD =4510 5.5V

Voo — 0.5

Output low-leve] voitage

LED OUTT to 5, ALARM OUT; I, = 10ma,
Vop=451055V

LEDOUTT 105, ALARM OUT; I, = 1.6mA,
Vop =4.510 5.5V

A-OUT, G-OUT, B-OUT, BL-OUT,
lo, = 30mA, Vpp = 4.5 t0 5.5V

Pull-up MOS transislor resistance

PARA/SERI, DISP GN/OFF, CAPITEXT,
CH1/CHZ, F1/F2, DEC ON/OFF;
VOH = OQVDD, VDD =4510 5.5V

13

a8 80 kG

Hysteresis voltage

Ving

RES, HS, V8, OE, CPCK, CPD;,
PARA/SERI, DISP ON/OFF, CAP/TEXT,
CH1/THZ, F1/F2, DEC DN/OFF, DISP
ADJO 10 5, LINE21; Vpp =45 t0 5.5V

0.4Vpp - v

Pin capacitance

Cp

All pins"; f = 1MHz, Vpp = 4.5 to 5.5V

10 - pF

1. All pins other than tha pin measured have Vi, = Vgg, Ta = 25°C.

Pulse Input Conditions at Ta = -30 to +70°C, Vgg = OV

Parameter

Symbol

Conditlons

min

typ max Unit

High/low-leve! pulse width

TPy
TPy

LINE21; interrupt status flags can be sel,
timer/counter 0 can count pulses,
Vpp=45105.5V

- - Teye

TPILZ

RES: device can be resat,
VDD =45 to 5.5V

200

TPyya

HS, VS, display position can be controllad.
HS and V5 active edges » 1Tcyc apart, see
Figure 5, Vpn =45t 5.5V

- - Teye

Risefall transition time

TTHLnTLH

HS; see Figure 6, Vo =4.5t0 5.5V

Current Consumption Characteristics at Ta = -30 to +70°C, Vgg = 0OV

Parameter

Symbol

Conditions

min

typ mayx Unit

Normal operating current
consumption’

Iocor

Voo FMCF = 12MHz ceramic oscillator,
FmiLC = 12MHz LC oscillator, system
clock:main clock, Vpp = 4.5 t0 5.5V

15 25 mA

1. The current consumption does not include the output transistor and pull-up MOS transislor current,

No. 4978—5/12
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Table 1. Ceramic oscillator guaranteed constants (main clock)

Oscillaloriype Manufacturer Osclllator element ¢t c2
CSA12.0MTZ 33pF 33pF
Murata CSA12.0MT aapF 33pF
12 Mz ceramic oscillator -
CST12.0MT Built-in
Kyocera KBR-12.0M 33pF 33pF

1.C1 and C2 should be +10% K tolerance types with SL characteristics.

Table 2. LC oscillator recommended constants (OSD clock)

Oscillator type L Lox ] Ca
12 MHzLC
oscillator 12H 18pF 18pF

Note that the parts making up the oscillator should be mounted as close as possible with circuit patterns as short as possi-

ble to reduce the effects of the circuit pattern.

The oscillator characteristics above are not guaranteed for oscillator elements other than those listed.

Supply

RES

Built-in RC oscillator

CF1 CF2
o
Cij: J:CE

Figure 1. Main clock (ceramic oscillator)

CF1,CF2

Operating

mode

AC2961

LC1 Lce

C3 C4

il F e

Figure 2. OSD clock (L.C oscillator)

Voo

Reset time

Operating Vpp
lower limit

AP N S

TmsCF

o

L

N\

Undetermine>< Reset

>< Instruction execution

<Supply addition and stabilization time>

A02963

Figure 3. Oscillator stabilization time

No. 4978—6M12




LC7458B-04

—— VYoo

TARES

ICRES

AQ2964
Note. Choosa values lor Cpeg and Rpgg such that the reset time is » 200ys.
Figure 4. Reset circuit

——\ TPIL (3 |
-———-——\ TPIL () |
Vs K %

+1Teyec ormore

A02965

(a) Falling-edge sync (active low)

HS
7 TPIH ()
L
7 TPIH ()
—_— =

*1Tcyc ormore

A0Z086

(b} Rising-edge sync (active high)

Figure 5. Pulse input timing conditions 1

AD2067
Figure 6. Pulse input timing conditions 2

Mode Control

The LC7458B-04 allows, using a simple interface, a CCS
function to be added to any of the existing television sys-
tems. The degree of freedom of using microcontroller
input/output pins and different program changes mean.that
any one of three possible interfaces can be selected to best

10ke

HS C536

A02968

Figure 7. Recommended interface circuit

match design requirements. The LC7458B-04 interface
methods can broadly be classified into two categories—
direct control by external keys and indirect control using
signals from a microcontroller,

Direct External key TYPE1

LC7458B-04 control method{
Indirect —E Parallel signal ——— 5-parallel input control TYPEZ2
Serlal signal Pulse width signal control TYPE3

The control method, parallel signal control (types 1 and 2)
or pulse width signa! (PWM) control (type 3), is selected
by the level on pin 51 when power is applied.

High: Parallel signal control (types 1 and 2)

Low: Pulse width signal (PWM) control (type 3)

No. 4976—7H12
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Type 1: External Key Cohtrol

Microcontroller CCS block Changed microcontroller parameters:

1. Hardwara

. | | None
SW1 ; SW8 LAT945N 2. Software

None ’ )
e | LCT458B-04 | If pin 50 {DISP DRVOFF) s tied to GND, then 4-key control is also possibla.

Note that pin 51 (PARA/SERI} is used pull-up.

Type 2: 5 Parallel Input Control

LMicrocontroIIer—! CCS block Changed microcontraller pararmeters:
1. Hargware
| LA7945N 5 output pins required

2. Softwars
Parallel signal generation
LC7458B-04 Note that pin 51 (PARA/SERI) is used pull-up.

Type 3: Pulse Width Signal (PWM)

SW1 - SW5

CCS block Changed microcontroller paramaters:
1. Hardware
1 oulput pin required
2. Software
! Microcontroller E PWM control signal generation
g LC7458B-04 | Hote that pin 51 (PARA/SERT) and pin 52 are connected to GND.

Parallel Input Control

DEC ON/OFF (pin 45) CH1/CH2 (pin 48)

Caption system decoder function ON/OFF switching Caption channel switching

High: Caption OFF High: Channel }

Low: Caption ON Low: Channel 2

CAP/TEXT (pin 46) | DISP BN/OFF (pin 50)

Caption/text switching Caption display ON/OFF switching

High: Caption High: Caption display OFF

Low: Text Low: Caption display ON

F1/F2 (pin 47) Each switch should be lock-type with a chattering rejec-

tion time of 60ms.
Caption field switching 10n m 5

High: Field 1
Low: Field 2

No. 4978—8/12
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Parallel Input Mode Trahsitions

Mode
Input TV mode Caption Caption Text Text
(caption OFF)' CH1 CH2 CH1 CH2
DEC ON/OFF High Low Low Low Low
CAPTION/TEXT X High High Low Low
FIELDA/FIELD2 x FIELD1 = High and FIELD2 = Low for each mode
CHANNEL1/CHANNEL2 X High Low High Low
1. x =don't care
Decoding commences when DEC ON/OFF is ON. While
DISP ON/OFF is not ON, the caption is not displayed on
the screen. Also if DISP ON/OFF goes from ON to OFF
while decoding, then decoding continues and the screen
display is removed.
TV mode is restored after a reset.
Pulse Width Signal (PWM) Control
Input waveform
] 1 II
1 ]
—nT1 1 nT1 L T - T3 —
1 1 1 ] 1
PWM Timing LED OUT2 (pin 2)
2<n%10

T1: Command time (490 to 510us)
T2: Command decision time (300 to 500us)
T3: Input prohibit time (33ms)

PWM Command Summary

2T: Display stop

3T: Display re-start
4T: Cdption channel 1
5T: Text channel 1
6T: Caption channel 2
7T: Text channel 2
8T: TV mode

9T: Field 1

10T: Field 2

LED Display Functions

The LC7458B-04 has 5 built-in LED driver circuits which
are used to indicate the different modes of operation.

LED OUT1 (pin 1)

Caption mode when ON. Text mode or decoder when
OFF.

Text mode when ON. Caption mode or decoder when
OFF.

LED OUTS (pin 3)

Channel 1 selected when ON. Channel 2 selected or
decoder when OFF.

LED OUT4 (pin 4)

Channel 2 selected when ON. Channel 1 selected or
decoder when OFF.

LED OUTS5 (pin 5)

Field 2 selected when ON. Field 1 selected or decoder
when OFF.

Automatic Display ON/OFF

The LC7458B-04 uses the presence of valid data on line
21H to automatically switch display ON/OFF to prevent
the inadvertent display of erroneous captions. If 45 contin-
uous instances of invalid data (parity error) are detected,
the display is automatically removed. Then if 15 continu-
ous instances of valid data is received, the display is re-
started.

Ne. 4878—912
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Alarm Function

If the caption data on line 21H is the alarm ON code, then
ALARM OUT (pin 6} goes high. This condition is main-
tained until either an alarm OFF code is received or a
decoder reset occurs.

OSD Display Start Positioning Function

After a reset, the levels on DISP ADJO to DISP ADJ5 (pins
36 to 38 and 42 to 44) at the next horizontal sync signal
HS rising edge determine the horizontal display start posi-
tion out of a possible 64 positions.

The display start position is given by
Start Position = [DISP ADJ5 to 0] X 2 x Ty ¢~

where Ty - is the LC oscillator period.

Extended Characters

Of the 64 EIA-608 Optional Extended Characters, the following 16 are supported.

Data channel 1 Data channel 2 Symbol Description Also used for:
1220 1420 A Capital ‘A" with acute accent Portuguese
1221 1A 21 E Capital ‘E'with acute accent French, Porfuguesa
1222 1A22 0 Capital Q' with acute accent Portuguase
1223 1A 23 ‘ 1] Capital U’ with acute accent Portuguese
1224 1A24 U Capital ‘U" with diaeresis or urmiaut French, German, Porluguese
1225 1A 25 1] Small ‘v with diaerasis or umlaut French, German, Portuguese
1226 1A 26 ‘ Opening single quote
1227 1A27 i Inverted exclamation mark
1228 1A 28 " Aslerisk ASCH
1229 1A 29 ' Plain single quote
122A 1A 2A — em dash
1228 1A 2B © Copyright symbol
122C 1A2C SM Service mark symbol
1220 1A2D ° Round bullet
122E 1A 2E “ Opening double quotes
122F 1A 2F " Closing double quotes

No. 4878—10/12
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Sample Application Circuits

—

] 10
11
+— 12

T 112
[ 14
1L
L ——[j 16
8L—IN —={[] 17
B-IN ——{]] 18
6-1N —{]] 18
A-IN ——={]] 20
_]:¥ R-0UT - {[] 21
L 6-0UT [ 22
B8-~0UT ~—{]] 23

BL-OUT -—-[IJ 24

HS ——={[] 28
¥E —{[] 25

TEET
VEB
CF1
CF2
Yoo!
LCs

Lc2

/

s2 [l——
a1 [— ]

orsp.Gri-oFF 8o [[] oreN r

40 [[] oreEn

CH1.-CAZ 48 []] oPEN

F1/F2 47 [[] oreEN

CAP/TEXT 48 [[] oPEN

DEC ON/oFF 48 [[] OPEN

018P.A0JS 44 [[] useR sot

DIgP.ADJ4 43 []] PuLL UP or PULL DONWN

DIEP.ADUI 42 [[] wokm

LIRE 241 44 [[Je—— ftrom LAZE4BN (1p1m)

vop2 40 ]

ae []

DIGP.ADJ2 38 ]
bIsr.aDJ1 37 [
DIGF.ADJO 26 []
38 (]

34 {]

33 ]

az

a

30 ]

b e I
L= ‘.rJ L™ | Lr

-

-

usen $ol

PULL UP pr PULL DCONN

{10k

S R NNV R SED Gy NEN R SN Ry o

cPOr 29 [[Je—— from LA7S4BN (3pin)

CPCK 28 ﬂ]—— from LA794BN (3pind

0/ 27 [[Je—— trom LATGASN (Bpin

Figure 8. Serial (PWM) conltrol intetface

A02970
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NS - bz 3 |
——w— @ 2 81— 1
—w—@— a 8o [[}=—— Disr.GR0FF
—w— {1 4 a6 [[] oPEN
w3 = ap [[le—— cHLTRE
ALARM OUuT —]] & a7 ﬁ'}-— ri/FE
————————{] 7 48 [Jle—— carATEXT
p——1 & 48 [[}»—— DEC TN/OFF
DPEN [FI 8 TEST p16P.ADJE 44 [[1 usen set
10 ves oi5e.aDJ4 43 [[] PULL UP oF PULL DOWN
3apF
[ 15 cry pIsP.aovd 42 [[] woxm
33pF Gizum:
T —i ] 12 cr2 LINE 24H 41 [[}e—— from LA794BH t1pim) T
{1] 12 vpo1 VopR 40 E}
i2pF
] 14 LES 2 {—
t2pr F1men
[ 18 Lca 0i5P.ADYZ 30 [[] USER sef
e —— 1118 RER DIEP.ADJE 37 [[] PULL UP ar PULL DOWN
-1 —=f]] 17 o16P.ApJe 28 [  tokm
B-IN ——a]] 18 3s [[}—
-1 ——{[} 10 a4 [}
A-IN —-{E 20 a3 [
x % A-ouT «—{T] 21 az [[—
8-0UT ez 31 [}
I_ i B-ouT =—{[] 23 30 [[—
aL-ouT —]] 24 cPol 20 [[Je—— froa LATRASN (3psR)
6 —{[] 28 cPCK 20 [[le—— fros LA7R4BN (Bpsm
Ve —{[1 28 o/E 27 [ from LAZQ4BN (Bpim

AD29M1

Figure 9. Paralle! control selected

B 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 Anyene 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 employees, jointly and severally, against any
and al 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 affilates, subsidiaries and distributors or any of
their officers and employees 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 reliable, but no guarantees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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