
Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft’s
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

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.

CMOS IC

Closed-Caption Decoder IC

Ordering number:ENN4978

LC7458B-04

SANYO Electric Co.,Ltd.  Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

51501TN (KT)/22795TH (ID)  No.4978–1/11

Package Dimensions
unit:mm

3128-DIP52S

[LC7458B-04]

SANYO : DIP52S

Overview
The LC7458B-04 is a closed-caption system (CCS) decoder
and OSD display IC that conforms to the most recent Ameri-
can FCC standard issued on April 12, 1991. Together with
an LA7945N Front End IC it forms a complete 2-chip sys-
tem.

Features
• FCC Standard Conforming signal Demodulation.

- Caption optional line display (new function).
- Color character display.
- Lower-case character display.
- Underline display.
- Flashing
- Italic display.
- Channel 1/Channel 2 mode switching and display.
- Field 1/Field 2 mode switching and display.
- Caption/Text mode switching and display.

• Control System
- Serial/Parallel signal mode switching.
- 5 parallel inputs or serial mode (PWM) interface select-

able.
• Miscellaneous

- Supports 16 characters from the EIA-608 Optional Ex-
tended Character set.

- Automatic display ON/OFF.
- On-Screen Display positioning input pins.
- 5V supply voltage.
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Pin Assignment

Pin Functions

rebmuN emaN O/I teserretfA 1 ni-tliuB
ecnatsiser noitpircsednoitcnuF noitcennoC

esunitonnehw

1 1TUODEL O Z-iH DO-hcN )wolevitca(tuptuoNOnoitpaC DNG

2 2TUODEL O Z-iH DO-hcN )wolevitca(tuptuoNOtxeT DNG

3 3TUODEL O Z-iH DO-hcN )wolevitca(tuptuoNO1lennahC DNG

4 4TUODEL O Z-iH DO-hcN )wolevitca(tuptuoNO2lennahC DNG

5 5TUODEL O Z-iH DO-hcN )wolevitca(tuptuoedom2dleiF DNG

6 TUOMRALA O Z-iH DO-hcN )hgihevitca(tuptuolangismralA DNG

7 – – – – )DNGotdeit(desutoN DNG

8 NI-MWP I Z-iH DO-hcN tupnilangislortnocMWP DNG

9 TSET O – pu-lluP )nepoyllamron(niptseT nepO

01 V SS – – – nipevitegenylppuS

11 1FC I – – noitcennockcolcmetsys,tnemelerotallicsoretlifcimareczHM21

21 2FC O – – noitcennockcolcmetsys,tnemelerotallicsoretlifcimareczHM21

31 V DD 1 – – – nipevitisopylppuS

41 1CL I – – niptupnitiucricrotallicsoCL

51 2CL O – – niptuptuotiucricrotallicsoCL

61 SER I – – niptupnitesermetsyS

71 NI-LB I Z-iH – )hgihevitca(niptupnilangisgniknalB DNG

81 NI-B I Z-iH – )hgihevitca(niptupnilangisBGR DNG

91 NI-G I Z-iH – )hgihevitca(niptupnilangisBGR DNG

02 NI-R I Z-iH – )hgihevitca(niptupnilangisBGR DNG

12 TUO-R O woL – )hgihevitca(niptuptuolangisBGR nepO

22 TUO-G O woL – )hgihevitca(niptuptuolangisBGR nepO

32 TUO-B O woL – )hgihevitca(niptuptuolangisBGR nepO

42 TUO-LB O woL – )hgihevitca(niptuptuolangisgniknalB nepO

52 SH I Z-iH – )wolevitca(niptupnilangiscnyslatnoziroH

62 SV I Z-iH – )wolevitca(niptupnilangiscnyslacitreV

72 E/O I Z-iH – )5497ALotstcennoc(niplortnocdleiF

82 KCPC I Z-iH – )5497ALotstcennoc(niptupnikcolcnoitpaC

92 IDPC I Z-iH – )5497ALotstcennoc(niptupniatadnoitpaC

03 – – – – )DNGotdeit(desutoN DNG

Continued on next page.
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rebmuN emaN O/I teserretfA 1 ni-tliuB
ecnatsiser noitpircsednoitcnuF noitcennoC

esunitonnehw

13 – – – – )DNGotdeit(desutoN DNG

23 – – – – )DNGotdeit(desutoN DNG

33 – – – – )DNGotdeit(desutoN DNG

43 – – – – )DNGotdeit(desutoN DNG

53 – – – – )DNGotdeit(desutoN DNG

63 0JDAPSID I Z-iH DO-hcN tsujdanoitisoptratsyalpsidCSO

73 1JDAPSID I Z-iH DO-hcN tsujdanoitisoptratsyalpsidCSO

83 2JDAPSID I Z-iH DO-hcN tsujdanoitisoptratsyalpsidCSO

93 – – – – )DNGotdeit(desutoN DNG

04 V DD 2 – – – nipevitisopylppuS

14 H12ENIL I Z-iH DO-hcN )5497ALotstcennoc(tupnilangiscnysH12eniL

24 3JDAPSID I Z-iH DO-hcN tsujdanoitisoptratsyalpsidDSO

34 4JDAPSID I Z-iH DO-hcN tsujdanoitisoptratsyalpsidDSO

44 5JDAPSID I Z-iH DO-hcN tsujdanoitisoptratsyalpsidDSO

54 FFO/NOCED I hgiH pu-lluP FFO/NOedocednoitpac,lortnoclangislellaraP nepO

64 TXET/PAC I hgiH pu-lluP gnihctiwstxet/noitpac,lortnoclangislellaraP nepO

74 2F/1F I hgiH pu-lluP gnihctiws2dleif/1dleif,lortnoclangislellaraP nepO

84 2HC/1HC I hgiH pu-lluP gnihctiws2lennahc/1lennahc,lortnoclangislellaraP nepO

94 – – – – )DNGotdeit(desutoN nepO

05 FFO/NOPSID I hgiH pu-lluP FFO/NOyalpsidnoitpac,lortnoclangislellaraP nepO

15 IRES/ARAP I Z-iH DO-hcN tceleslortnoclaires/lellaraP

25 – – – – )DNGotdeit(desutoN DNG

Continued from preceding page.

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

retemaraP lobmyS snoitidnoC
sgnitaR

tinU
nim pyt xam

egatlovylppusmumixaM V DD xam V DD V, DD V PP V: DD V= DD V PP 03– 0.7+ V

egatlovtupnI V 1I

,5ot0JDA,PSID,E/O,IDPC,KCPC,SV,SH,SER
,IRES/ARAP,NI-B,NI-G,NI-R,NI-LB

,TXET/PAC,2F/1F,2HC/1HC,FFO/NOPSID
NI-MWP,FFO/NOCED

3.0– V DD 3.0+ V

egatlovtuptuO V 1O TUO-B,TUO-G,TUO-R,TUO-LB 3.0– V DD 3.0+ V

]tnerruclevel-hgihtuptuO[

)niprep(tnerructuptuokaeP
I 1HPO )niprep(TUOMRALA,5ot1TUODEL 2– Am

I 2HPO
SOMCrep(,TUO-B,TUO-G,TUO-R,TUO-LB

)tuptuo 5– Am

)snipllaroflatot(tnerructuptuolatoT
ΣI 1HAO )snipllafomus(TUOMRALA,5ot1TUODEL 01– Am

ΣI 2HAO )snipllafomus(,TUO-B,TUO-G,TUO-R,TUO-LB 21– Am

]tnerruclevel-woltuptuO[

)niprep(tnerructuptuokaeP
I 1LPO )niprep(TUOMRALA,5ot1TUODEL 02 Am

I 2LPO )niprep(,TUO-B,TUO-G,TUO-R,TUO-LB 5 Am

)snipllaroflatot(tnerructuptuolatoT
ΣI 1LAO )snipllafomus(TUOMRALA,5ot1TUODEL 04 Am

ΣI 2LAO )snipllafomus(,TUO-B,TUO-G,TUO-R,TUO-LB 21 Am

noitapissidrewopmumixaM xamdP 034 Wm

erutarepmetgnitarepO rpoT 03– 07+

erutarepmetegarotS gtsT 55– 051+

˚C

˚C

DIP52S : Ta=–30 to +70°C

Specifications
Maximum Ratings at Ta=25˚C, VSS=0V
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Allowable Operating Ranges at Ta=–30 to +70˚C, VSS=0V

retemaraP lobmyS snoitidnoC
sgnitaR

tinU
nim pyt xam

egatlovylppusgnitarepO V DD V DD 5.4 5.5 V

egatlovlevel-hgihtupnI

V 1HI
,2F/1F,TXET/PAC,FFO/NOPSID,IRES/ARAP

V;)ttimhcS(2HC/1HC,FFO/NOCED DD ot5.4=
V5.5

V6.0 DD V DD V

V 2HI
,IDPC,KCPC,E/O,SV,SH,5ot0JDAPSID

V;)ttimhcS(SER,12ENIL DD V5.5ot5.4=
V57.0 DD V DD V

V 3HI V:NI-R,NI-G,NI-B,NI-LB DD V5.5ot5.4= V7.0 DD V DD V

egatlovlevel-woltupnI

V 1LI
,2F/1F,TXET/PAC,FFO/NOPSID,IRES/ARAP

V;)ttimhcS(2HC/1HC,FFO/NOCED DD ot5.4=
V5.5

V SS V2.0 DD V

V 2LI
,IDPC,KCPC,E/O,SV,SH,5ot0JDAPSID

V;)ttimhcS(SER,12ENIL DD V5.5ot5.4= V SS V52.0 DD V

V 3LI V:NI-R,NI-G,NI-B,NI-LB DD V5.5ot5.4= V SS V3.0 DD V

egnarycneuqerfrotallicsO 1
FCmF ,1erugiFees,rotallicsocimareczHM21;2FC,1FC

V DD V5.5ot5.4= 67.11 21 42.21 zHM

CLmF V,rotallicsoCLzHM21;2CL,1CL DD V5.5ot5.4= 21 zHM

emitnoitazilibatsrotallicsO 2 FCsmT ,3erugiFees,rotallicsocimareczHM21;2FC,1FC
V DD V5.5ot5.4= 20.0 2.0 sm

1. Oscillator constants are shown in Tables 1 and 2.
2. The oscillator 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.

retemaraP lobmyS snoitidnoC
sgnitaR

tinU
nim pyt xam

htdiwesluplevel-wol/hgiH

PT 1HI
PT 1LI

,tesebnacsgalfsutatstpurretni;12ENIL
V,sesluptnuocnac0retnuoc/emit DD V5.5ot5.4= 1 cycT

PT 2LI V,teserebnacecived;SER DD V5.5ot5.4= 002 sµ

OT 2HI
PT 3LI

dnaSH.dellortnocebnacnoitisopyalpsid;SV,SH
,5erugiFees,trapacycT1>segdeevitcaSV

V DD V5.5ot5.4=
2 cycT

emitnoitisnartllaf/esiR TT LH TT/ HL V,6erugiFees;SH DD V5.5ot5.4= 005 sn

Pulse Input Conditions at Ta=–30 to +70˚C, VSS=0V

Electrical Characteristics at Ta=–30 to +70˚C, VSS=0V

retemaraP lobmyS snoitidnoC
sgnitaR

tinU
nim pyt xam

tnerruclevel-hgihtupnI I 1HI

,2HC/1HC,TXET/PAC,FFO/NOPSID,IRES/ARAP
,NI-LB,5ot0JDAPSID,FFO/NOCED,2F/1F
,E/O,SV,SH,SER,NI-R,NI-G,NI-B,12ENIL

V;IDPC,KCPC NI V= DD V, DD V5.5ot5.4=

1 Aµ

tnerruclevel-woltupnI I 1LI

,2HC/1HC,TXET/PAC,FFO/NOPSID,IRES/ARAP
,NI-LB,5ot0JDAPSID,FFO/NOCED,2F/1F
,E/O,SV,SH,SER,NI-R,NI-G,NI-B,12ENIL

V;IDPC,KCPC NI V= SS V, DD V5.5ot5.4=

1– Aµ

egatlovlevel-hgihtuptuO
V 1HO

,5ot1TUODEL,TUO-LB,TUO-B,TUO-G,TUO-R
I;TUOMRALA HO V,Am0.1–= DD V5.5ot5.4= V DD 1– V

V 2HO
,5ot1TUODEL,TUO-LB,TUO-B,TUO-G,TUO-R

I;TUOMRALA HO V,Am1.0–= DD V5.5ot5.4=
V DD 5.0– V

egatlovlevel-woltuptuO

V 1LO
I;TUOMRALA,5ot1TUODEL LO ,Am01=

V DD V5.5ot5.4= 5.1 V

V 2LO
I;TUOMRALA,5ot1TUODEL LO ,Am6.1=

V DD V5.5ot5.4= 4.0 V

V 3LO
I;TUO-LB,TUO-B,TUO-G,TUO-R LO ,Am0.3=

V DD V5.5ot5.4=
4.0 V

ecnatsiserrotsisnartSOMpu-lluP
,2HC/1HC,TXET/PAC,FFO/NOPSID,IRES/ARAP

V;FFO/NOCED,2F/1F HO V9.0= DD V, DD ot5.4=
V5.5

31 83 08 KΩ

egatlovsiseretsyH V SIH

PSID,IRES/ARAP,IDPC,KCPC,E/O,SV,SH,SER
CED,2F/1F,2HC/1HC,TXET/PAC,FFO/NO

V;12ENIL,5ot0JDAPSID,FFO/NO DD ot5.4=
V5.5

1.0 V DD V

ecnaticapacniP CP snipllA 1 V,zHM1=f; DD V5.5ot5.4= 01 Fp

1. All pins other than the pin measured have VIN=VSS, Ta=25°C
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Table1. Ceramic oscillator guaranteed constants (main clock)

epytrotallicsO rerutcafunaM tnemelerotallicsO 1C 1 1C 2

rotallicsocimareczHM21
ataruM

ZTM0.21ASC Fp33 Fp33

TM0.21ASC Fp33 Fp33

TM0.21TSC ni-tliuB

arecoyK M0.21-RBK Fp33 Fp33

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

Table2. LC oscillator recommended constants (OSD clock)

epytrotallicsO L 3C 4C

CLzHM21
rotallicso Hµ21 Fp81 Fp81

Note that the parts making up the oscillator should be mounted as close as possible with circuit patterns as short as possible
to reduce the effects of the circuit pattern.
The oscillator characteristics above are not guaranteed for oscillator elements other than those listed.

Figure 1. Main clock (ceramic oscillator) Figure 2. OSD clock (LC oscillator)

Figure 3. Oscillator stabilization time

Current Drain Characteristics at Ta=–30 to +70˚C, VSS=0V

retemaraP lobmyS snoitidnoC
sgnitaR

tinU
nim pyt xam

niardtnerrucgnitarepolamroN 1 I 1PODD
V DD ,rotallicsocimareczHM21=FCmF;

niam:kcolcmetsys,rotallicsoCLzHM21=CLmF
V,kcolc DD V5.5ot5.4=

51 52 Am

1. The current drain does not include the output transistor and pull-up MOS transistor current.
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Figure 4. Reset circuit

Figure 5. Pulse input timing conditions 1

Figure 7. Recommended interface circuit

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 systems.
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 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.

LC7458B-04 control method
Direct External key TYPE1

Indirect Parallel signal 5-parallel input control TYPE2
Serial signal Pulse width signal control TYPE3

The control method, parallel signal control (types 1 and 2) or pulse width signal (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)
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Type 1 : External Key Control

Changed microcontroller parameters :
1. Hardware
None
2. Software
None

If pin 50 (DISP ON/OFF) is tied to GND, then 4-key control is also possible.
Note that pin 51 (PARA/SERI) is used pull-up.

Changed microcontroller parameters :
1. Hardware
5 output pins required
2. Software
Parallel signal generation

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

Changed microcontroller parameters :
1. Hardware
1 output pin required
2. Software
PWN control signal generation

Note that pin 51 (PARA/SERI) and pin 52 are connected to GND.

Type 2 : 5 Parallel input Control

Type 3 : Pulse Width Signal (PWM)

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 1
Low : Caption ON Low : Channel 2
CAP/TEXT (pin 46) DISP ON/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 rejection
Caption field switching time of 60ms
High : Field 1
Low : Field 2
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Parallel Input Mode Transitions

tupnI
edoM

edomVT
)FFOnitpac( 1

noitpaC
1HC

noitpaC
2HC

txeT
1HC

txeT
2HC

FFO/NOCED hgiH woL woL woL woL

TXET/NOITPAC × hgiH hgiH woL woL

2DLEIF/1DLEIF × edomhcaerofwoL=2DLEIFdnahgiH=1DLEIF

2LENNAHC/1LENNAHC × hgiH woL hgiH woL

1. ×=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

PWM Timing
2≤n≤10
T1 : Command time (490 to 510µs)
T2 : Command decision time (300 to 500µs)
T3 : Input prohibit time (33ms)

PWM Command Summary
2T : Display stop
3T : Display re-start
4T : Caption 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.

LED OUT2 (pin 2)
Text mode when ON. Caption mode or decoder when OFF.

LED OUT3 (pin 3)
Channel 1 selected when ON. Channel 2 selected or de-
coder when OFF.

LED OUT4 (pin 4)
Channel 2 selected when ON. Channel 1 selected or de-
coder when OFF.

LED OUT5 (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 con-
tinuous 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.
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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 maintained
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 ADJ0 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 position out of a possible 64 positions.
The display start posision is given by
Start Position=[DISP ADJ5 to 0]×2×TLC
where TLC is the LC oscillator period.

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

1lennahcataD 2lennahcataD lobmyS noitpircseD :rofdesuoslA

0221 02A A1 tneccaetucahtiw’A‘latipaC eseugutroP

1221 12A1 tneccaetucahtiw’E‘latipaC eseugutroP,hcnerF

2221 22A1 Ó tneccaetucahtiw’O‘latipaC eseugutroP

3221 32A1 Ú tneccaetucahtiw’U‘latipaC eseugutroP

4221 42A1 tualmurosisereaidhtiw’U‘latipaC eseugutroP,namreG,hcnerF

5221 52A1 tualmurosisereaidhtiw’u‘llamS eseugutroP,namreG,hcnerF

6221 62A1 ‘ etouqelgnisgninepO

7221 72A1 ¡ kramnoitamalcxedetrevnI

8221 82A1 * ksiretsA IICSA

9221 92A1 ' etouqelgnisnialP

A221 A2A1 – hsadme

B221 B2A1 © lobmysthgirypoC

C221 C2A1 MS lobmyskramecivreS

D221 D2A1 ° tellubdnuoR

E221 E2A1 “ setouqelbuodgninepO

F221 F2A1 ” setouqelbuodgnisolC

´

É

Ü

ü
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Sample Application Circuits

Figure 8. Serial (PWM) control interface



Specifications of any and all SANYO products described or contained herein stipulate the performance, 
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device, 
the customer should always evaluate and test devices mounted in the customer's products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could 
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

In the event that any or al l  SANYO products(including technical data,services) described or 
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be expor ted without obtaining the expor t l icense from the authorit ies
concerned in accordance with the above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co. , Ltd. 

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

Information (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 May, 2001. Specifications and information herein are subject to 

change without notice.
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Figure 9. Parallel control selected


