Ordering number:ENN5119

Monolithic Linear IC

LA#AS; 7449M

SANYO

Video Signal Processing IC
for VHS VCR Systems

Overview

The LA7449 and 7449M are video signal processing single-
chip ICs that handle the PAL-G, B and I, 4.43 NTSC,
MESECAM and NAP-G, B and | formats. IC internal trim-
ming is used to make the LA7449, 7449M completely ad-
justment free, and in combination with a special-purpose
CCD (thd LC89970, 89970M) they provide a significant
reduction in external components, including the glass de-
lay line. Thus the LA7449, 7449M can significantly re-
duce the signal processing board manufacturing costs. Fur-
thermore, the LA7449, 7449M support the NAP format
(NTSC to PAL conversion) that is becoming widespread in

Europe, China and other markets.

Features

» Completely adjustment free.
The AGC, carrier, deviation, and PB-Y level are adjust-
ment free.
TheY C record current can also be made adjustment free
by using the LA7411, 7416 as the head amplifier.

* Support for NAP and PAL color array correction.
Full modulation using a balanced modulator allows play-
back and conversion to PAL format of NTSC signals re-
corded on tape.

* Crosstalk exclusion in combination with a special-pur-
pose CCD
Crosstalk can be excluded without using a glass delay
line by combining the LA7449, 7449M with a special-
purpose CCD (the LC89970, 89970M).

* Minimal number of external components.
New built-in components :
— Detail enhancer CR.
—C-trap intheY low-passfilter.
— Playback C low-passfilter.

* High performance and multiple functions.
Linear phase picture controller.
Double high-pass noise canceller, high-speed AFC, DCC.
New built-in functions.

— NAP circuit.
—AVNS (advanced vertical noise suppressor).
—Automatic QH insertion.
—FM AGC.
* Miniature package (48-pin QIP or DIP).

Package Dimensions
unit:mm
3149-DIP48S
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W 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.

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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LA7449, 7449M

Functions
All VHS format VCR signal processing functions.
Luminance Chrominance
Video amplifier. 4.43 BPF Half H killer
Feedback clamp ACC amplifier. BGP generator
Main LPF ACC det. Killer det.
R/IP YNR (AVNS) Main converter VCO
VCA 1.3M LPF Phase shifter
Sync separator VXO/XO Sub converter
4.2V regulator Side lock det. 5.06 BPF
3rd lock protector
Video AGC amplifier. NL emphasis Preamplifier. Burst gate amplifier.
Video AGC det. Main emphasis Burst emphasis (NTSC)
REC Pre LPF White/dark clip Killer
Detail enhancer FM modulator APC det.
1/2 fH carrier shift AFC det.
FM AGC amplifier. Drop out det. Pre amplifier. APC det.
FM AGC det. NL de-emphasis Burst de-emhasis (NTSC) ID det.
Double limiter Picture control PB amplifier DCC
FM demodulator Y/C mix Killer Trick det.
PB Sub LPF NAP DPLL
Double highpass noise canceller PAL burst sequence
QV/QH/character insert —Compensator
Main de-emphasis Carrier balancer
DOC Burst gate amplifier.
Specifications
Pin numbers are for the LA7449M
Maximum Ratings at Ta=25"C
Parameter Symbol Conditions Ratings Unit
Maxumum supply voltage Ve max 7.0 \Y
Allowable power dissipation Pd max |Ta<65°C * 1350* | mw
Operating temperature Topr -10 to +65 °C
Storage temperature Tstg —40 to +150 °c
Note : * When mounted on a 70mm by 65mm, 1.5mm thickness Bakelite board. The value for the DIP package is 1150mW.
Operating Conditions at Ta=25"C
Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Vee 5.0 \%
Operating supply voltage Vce op 48t05.2 \
Operating Characteristics at Ta=25°C, Vc=5.0V
- Ratings .
Parameter Symbol Conditions - Unit
min | typ | max
[Record mode Y system]
Record mode current drain Iccr Input : 1.0Vp-p video signal 100 130 160| mA
EE output level 1 Vegl Input : 50Hz system 1.0Vp-p video signal 1.95 2.05 2.15| Vp-p
AGC characteristics 1 AGC1 Input : 50Hz system 2.0Vp-p video signal 2.05 2.15 2.25| Vp-p
AGC characteristics 2 AGC2 Input : 50Hz system 0.5Vp-p video signal 1.90 2.00 2.10| Vp-p
AGC characteristics 3 AGC3 Input : 50Hz system wilth only SYNC increased 6dB 555 615 695 | mVp-p
AGC characteristics 4 AGC4 Input : 50Hz system wilth only SYNC decreased 6dB 370 410 450 | mVp-p
Sync separator output level VsSyYR The SYNC-OUT output pulse wave height 3.9 4.1 43 \
Sync separator output pulse width PWgyRr | The SYNC-OUT output pulse width 4.0 4.3 4.6 ps
Sync separator output prerecord delay time ATgyr | The SYNC-OUT delay time 0.9 11 13 us
Sync separator threshold level THsyR -20 -15| dB
Pseudo-H insertion level AHDR With 2.7V applied to T14A —400| -300| -200( mVv
White insertion level AWHR With 1.3V applied to T14A 100 250 400 mVv
VCA detection voltage VvCcA 3.00 3.20 3.40 \
Record YNR operation EP/LP VR-YNR1 | Input:50Hz system standard color bar signal 10 12 14 | mVp-p

Continued on next page.
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LA7449, 7449M

Continued from preceding page.
. Ratings .
Parameter Symbol Conditions - Unit
min | typ | max

[Record mode Y system]
Y-LPF frequency characteristics 1 YLPF1 The 1MHz attenuation with respect to 500kHz -0.5 0.0 +0.5 dB
Y-LPF frequency characteristics 2 YLPF2 The 2MHz attenuation with respect to 500kHz -1.0 0.0 +1.0 dB
Y-LPF frequency characteristics 3 YLPF3 The 3MHz attenuation with respect to 500kHz -25 -0.5 +1.0| dB
Y-LPF frequency characteristics 4 YLPF4 The 4.43MHz attenuation with respect to 500kHz -25| dB
FM modulator output level VEM No input 1.0 1.2 1.4| Vp-p
Carrier frequency 1 FEM1 50Hz system 3.7 3.8 39| MHz
FM modulator output 2nd harmonic distortion HmoD 40 -35| dB
Deviation 1 DEV1 50Hz system 0.95 1.00 1.05| MHz
FM modulator linearity LmoD -2 0 2 %
1/2 fy carrier shift Cs 6.5 7.8 9.1| kHz
Emphasis gain GEmP Input 0.5Vp-p, 10kHz sine wave -0.5 0.0 +0.5| dB
Detail enhancer characteristics 1 GpeT1 | Input: 316mVp-p, 2MHz sine wave 1.6 1.9 26| dB
Detail enhancer characteristics 2 GpeT2 | Input: 100mVp-p, 2MHz sine wave 3.1 41 51| dB
Detail enhancer characteristics 3 GpeT3a | Input: 31.6mVp-p, 2MHz sine wave 5.3 6.3 73| dB
NL emphasis characteristics 1 GNLEMP1 | Input : 500mVp-p, 2MHz sine wave 0.5 1.4 23| dB
NL emphasis characteristics 2 GNLEMP2 | Input : 158mVp-p, 2MHz sine wave 2.6 3.8 52| dB
NL emphasis characteristics 3 GNLEMP3 | Input : 50mVp-p, 2MHz sine wave 4.9 6.4 79| dB
Main empasis characteristics 1 GMmEL Input : 100mVp-p, 500kHz sine wave 4.9 5.2 5.5 dB
Main empasis characteristics 2 GME2 Input : 100mVp-p, 2MHz sine wave 13.1 13.6 14.1 dB
White clippling level Lwc Input : 1.0Vp-p, white 100% video signal 186 195 204 %
Dark clipping level Lpc Input : 1.0Vp-p, white 100% video signal -55 -50 —45 %
[Playback mode Y system]
Playback mode current drain Iccp 135 160 185| mA
Dropout compensation time Tpoc 0.72 0.85 095| ms
DOC loop gain Gpoc | 5H later -1.0 0.0 +1.0| dB
Playback Y level WouT s;)\r/iglt?grk])ack of an FM signal with a 1.0MHz 1.95 2.05 215| Vpp
FM demodulator linearity LpEM 2,4,6 MHz -35 0.0 +35( %
Demodulation sensitivity SpPEM 0.47 0.52 0.57 | VIMHz
Carrier leakage CL Input : 4MHz, 600mVp-p -40 -35 dB
Playback YNR characteristics LP/EP Gp.yNR1 | Input: 50% white + CW -2.5 dB
NL de-emphasis characteristics 1 GNLDE1 | Input : 158mVp-p, 2MHz sine wave —6.0 -5.0 —-4.0| dB
NL de-emphasis characteristics 2 GNLDE2 | Input : 50mVp-p, 2MHz sine wave -10.5 -9.0 -7.5| dB
Double noise canceller characteristics 1 GwnNc1 | Input 158mVp-p, 2MHz sine wave -1.8 -1.3 -0.8| dB
Double noise canceller characteristics 2 GwnNc2 | Input 50mVp-p, 2MHz sine wave —6.2 5.2 —-4.2| dB
Double noise canceller characteristics 3 Gwnc3 | Input 15.8mVp-p, 2MHz sine wave -11.7| -10.7 -8.7| dB
PIC-CTL hard response characteristics 1 GpH1 Input : 50% video + sine wave f=1MHz, 158mVp-p 45 5.5 65| dB
PIC-CTL hard response characteristics 2 GpH2 Input : 50% video + sine wave f=2MHz, 158mVp-p 8.0 9.0 10.0 dB
PIC-CTL soft response characteristics 1 Gps1 Input : 50% video + sine wave f=1MHz, 158mVp-p -4.5 -3.5 -2.5 dB
PIC-CTL soft response characteristics 2 Gps2 Input : 50% video + sine wave f=2MHz, 158mVp-p -9.0 -7.0 -5.0| dB
Pseudo-V insertion level (playback) AVDp With 5V applied to T14A -150 -50 +50 mVv
Pseudo-H insertion level (playback) AHDp With 2.7V applied to T14A —-400| -300| -200( mVv
[Record mode Y system]
White insertion level (playback) AWHp With 1.3V applied to T14A 100 250 400 mVv
Sync separator output level Vsyp The SYNC-OUT output pulse wave height 3.9 4.1 43 \Y,
Sync separator output pulse width PWgyp | The SYNC-OUT output pulse width 4.2 4.5 4.8 us
Sync separator output pre-record delay time ATgyp 14 16 1.8 us
4.2V regulator voltage VREG 4.0 4.2 4.4 \
[Record mode chrominance system]
Iiclracl)mlnance low band conversion output burst VoRr-38 | Input : PAL/GBI standard color bar signal, 1Vp-p 150 190 230 | mVp-p
VXO oscillator level 1 Vyxo-r1 | Input : PAL/GBI standard color bar signal, 1Vp-p 300 500 700 | mVp-p
Record ACC characteristics 1 ACC.R1 \é\géh only the chrominance signal level increased +0.2 +0.6 dB
Record ACC characteristics 2 ACC.R> \é\/(jlg\ only the chrominance signal level decreased 05 01 dB
ACC killer on input level VACCK-ON -26 dB
ACC killer on output level VO-ACCK —60 -50( dB
ACC killer recovery input level VACCK-OFF -20 dB
VXO control sensitivity Svxo 13 3.2 51| Hz/m

Continued on next page.
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LA7449, 7449M

Continued from preceding page.
- Ratings .
Parameter Symbol Conditions - Unit
min | typ | max
[Record mode chrominance system]
APC pull-in range 1 MNapc1 350 Hz
APC pull-in range 2 Afapc2 -350| Hz
BGP delay time tp Input : PAL/GBI standard color bar signal, 1Vp-p 3.1 34 3.7 ps
BGP pulse witdth tw 4.7 4.9 5.1 us
AFC pull-in range 1 Marc1 +1.0 +7.0 kHz
AFC pull-in range 2 AfAEC2 -3.7 -1.0| kHz
[Playback mode chrominance system]
Video output burst level Vop-11 | SP mode, input : burst 30mVp-p 255 300 345 | mVp-p
Pin 25 output burst level Vop-25 | SP mode, input : burst 30mVp-p 195 230 265 | mVp-p
Playback ACC characteristics 1 ACC_pq | With the chrominance level increased 6dB +0.5 +0.8| dB
Playback ACC characterisitcs 2 ACC_po | With the chrominance level decreased 6dB —0.8 -0.5 dB
Playback killer on input level VACK-P —40 -32 —25| dB
Playback killer on chrominance output level VOACK-P —44 —40| dB
Main converter carrier leakage Cp The 5.06MHz carrier leakage component -40 -33| dB
Burst de-emphasis level NT Ggp NTSC mode -5.25 5.0 4.75| dB
Playback XO output level 1 Vxo-P1 300 450 600 | mVp-p
Playback XO oscillator frequency deviation Ayo Afyo=—4.433619 (MHz) -9 0 +9| Hz
SLD detector current 1 IsLD1 170 HA
SLD detector current 2 IsLp2 170 WA
NTSC playback burst output level VBNT NTSC mode 255 300 345 | mVp-p
NTSC to PAL conversion-V axis burst level VB-NAP -1.0 0.0 +1.0| dB
NTSC to PAL conversion burst level ratio AB-NAP -2.0 0.0 +2.0| dB
L7449M Control Pin Table
Pin No. Control function L M H
3 R/P | Edit 3.8 VDC or more
5 RP | YNR (AVNS)-CTL i.'gF\{/DC to less 1.5t02.5VDC 3.5VDC or more
-off YNR-CTL YNR (strong)
R Hkkk 3.9 VDC or more
6 1.5VDC or less 2.0t03.0VDC
P INCCTL N, C-off N, C-CTL
12 RIP | Cerotary E;\(I)vtlg_iVDC ﬁ,‘;;’gﬁ or more
0.8 VDC or less 1.2t02.2VDC 2.6t03.3VDC 3.7 VDC or more
14 P QV/QH CHARA. INS Through CHARA insert Pedestal insert QV insert
15 P Auto QH INS on Pull down by 3.9kQ
0.6 VDC or less 1.0t0 3.0VDC 3.9 VDC or more
18 R/P | N.L.-on (weak) N. L-off N. L.-on N. L.-off
R Detail-ENHA Normal Weak and fc down Normal
22 rP | EPILPISP 1.2VDC or less 2.0t02.7VDC 3.9 VDC or more
SP LP EP
23 R |SP carrier shift stop S5 canton shif stop
24 P NAP 1.2VDC or less 2.0t0 2.7VDC 3.3VDC or more
Through Balanced-mod output NAP-on
2 RIP | NTIMESEC/PAL éﬁLVDC or less iﬂgggj VvDC z_?s\/gc or more
29 P Trick 3.9 VDC or more
44 P DOC-off 4.1 VDC or more
48 R/P | PB-H 4.0 VDC or more

Note: Do not alow pin 3 to fall under 1.5V. (The chip will enter test mode.)
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LA7449, 7449M

Function Control in each of the LA7449M Operating Modes

YNR NL Detail enhancer NC
Pin 6 control 12 fiy
Edit Pin 5 control Pin 18 control (with pin 18 control L/H) Pin 6 control PIC-CTL c;l;rifr
L M H L/H M L M H L M H
On Off Off Off Off On Off Variable | Center - - - - o
()
SP
Off Off Off Off Off On Off Variable | Center - - - - (‘:)
REC K1=0.2 | K1=0.2
=0. =0. ) _ _ _ _ o
Lp Oon Off K2=0.0 | K2=0.0 Oon On Off Variable | Center
EP K1=0.5 | K1=0.5 .
Off Off K2=0.0 | K2=0.0 On On Off Variable | Center - - - - o
K1=0.0 | K1=0.0 | K1=0.5 .
. On K2=0.0 | K2=0.0 | K2=0.0 Off On - - - Off Variable | Center | Center -
K1=0.0 | K1=0.2 | K1=0.5 .
o Off K2=00 | K2=00 | K2=0.0 Off On - - - Off Variable | Center o -
K1=0.0 | K1=0.2 | K1=0.5 .
Lp Oon K2=05 | K2=0.5 | K2=05 On On - - - Off Variable | Center | Center -
EP K1=0.0 | K1=0.2 | K1=0.5 )
Off K2=05 | K2=0.5 | K2=0.5 On On - - - Off Variable | Center o -

Note: 1. K1istheYNR coefficient, K2 isthe LNC coefficient.
2. Use the 1/2f carrier shift entriesin parentheses when pin 23 is high.
3. The detail enhancer is off when pin 18 is at the middie level.

No0.5119-5/10
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LA7449, 7449M

B 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 all 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 exported without obtaining the export license from the authorities
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 October, 2000. Specifications and information herein are subject
to change without notice.
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