Ordering number : EN5473 |

Monolithic Linear IC

LA7437, 7437A

Video Signal Processing IC
for VHS VCR Systems

Overview

The LA7437, 7437A is a video signal processing single-
chip IC that handles the PAL-G, B and I, 4.43 NTSC, and
MESECAM formats. IC internal trimming is used 10 make
the LA7437, 7437A is completely adjustment free, and in
combination with a special-purpose CCD (the
LCB89973M) it provides a significant reduction in external
components, including the glass delay line. Thus the
LA7437, 7437A can significantly reduce. the signal
processing board manufacturing costs. Furthermore, the
LA7437, 7437A supports the NAP format (NTSC to PAL
conversion) that is poised to become widespread in
Europe, China and other markets.

Features

« Completely adjustment free
The AGC, carrier, deviation, and PB-Y level are
adjustment free.
The YC record current can also be made adjustment free
by using the LA7437, 7437A as the head amplifier.
Support for NAP and PAL color array correction
Full modulation using a balanced modulator allows
playback and conversion to PAL format of NTSC
signals recorded on.tape.
Crosstalk exclusion in combination with a special-
purpose CCD
Crosstalk can be excluded without using a glass delay
line by combining the LA7437, 7437A with a special-
purpose CCD (the LC89973M).
+ Minimal number of external components

New built-in components:

— Detail enhancer CR

— C-trap in the Y low-pass filter

— Playback C low-pass filter
+ 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 suppresor)
— Automatic QH insertion
— FM AGC
« Miniature package (42-pin DIP)

Package Dimensions
unit: mm :
3025B-DIP42S
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LA7437, 7437A

Functions

All VHS format VCR signal processing functions

Luminance Chrominance
Video amp 4.43 BPF Hall H killer
Feed back clamp ACC amp. BQP generatar
Main LPF ACC del. Killar det,
R/P YI:lI; AVNS Main converter V€O
von BVS) 13 M LPF Phase shifier
g o VXOrXO Sub converter
vt Side lock det. 5.06 BPF
-« ¥ regutator 3rd lock protectar
Video AGC amp. NL emphasis Pre amp. Burst gate amp,
Video AGC det. Main emphasis Burst emphasis (NTSC)
REC Pre LPF While/dark clip Killer
Detail enhancer FM modulator APC det.
1/2 fy carrier shift AFC det.
FM AGC amp. Drop out del. Pre amp. APC det.
FM AGC det. NL de-emphasis Burst de-emphasis (NTSC) D det.
Double limiter Picture control PB amp. DCC
FM demcdulator ¥/C mix Killer Trick det,
B Sub LPF NAP CPLL
Double high pass noise canceller PAL burst sequence
QV/QH/character Insert - Compensator
Main de-emphasis Carrier balancer
poc Burst gate amp.
Specifications
Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Voo max 7.0 v
Allowable power dissipation Pdmax | Ta<65°C* 1350% mw
Operating temperature Topr -10to +65 °C
Storage temperature Tsig —40 to +150 - °C
Note: * When mounted on a 70 mm by 65 mm, 1.5 mm thickness Bakelite board. The value for the DIP package is 1150 mW.
Operating Conditlons at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Veo 5.0 v
Operating supply voltage Voo op 481055 v
Operating Characteristics at Ta = 25°C, Vo =50V
Parameter I Symbol | Conditions min typ I max Unit
[Record Mode Y System]
Record mede current drain loch Input: 1.0 Vp-p video signal 100 130 160 mA
EE output level 1 VEe! Input: 50 Hz system 1.0 Vp-p video signal 2.0 2.1 22 Vp-p
AGC characteristics 1 AGC Input: 50 Hz system 2.0 Vp-p video signal 211 2.21 231 Vp-p
AGC characteristics 2 AGC2 Input: 50 Hz system 0.5 Vp-p video signal 1,99 2.09 2.19 Vp-p
AGC characteristics 3 AGC3 Input: 50 Hz system with only SYNC increased 6 dB 590 660 730 mVp-p
AGC characteristics 4 AGC4 Input: 50 Hz system with only SYNC decreased 6 dB 340 380 420 mVp-p
Sync separator output level VsvyR The SYNC-OUT output pulse wave height 39 4.2 45 v
Sync separator output pulse width PWgyg | The SYNC-OUT outpul pulse width 39 4.2 4.6 ns
Sync separalor output ) .
prerecord defay time ATsyr | The SYNC-OUT delay time 0.9 1.1 1.3 us
Sync separator threshold level THgyR =20 -15 dB

Continued on next page.
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Continued from preceding page.

Parameter Symbol Conditions min vp max Unit
[Record Mode Y System)
Pseudc-H insertion level AHDR With 2.7 V applied to T19A -300 =200 -100 my
White insertion level AWHg With 1.3 V applied to T19A 150 300 450 mv
VCA detection voltage Vvea 2.95 3.10 .25 v
Record YNR operation EP/LP VAa-ynr1 | Input: 50 Hz system standard color bar signal 10 12 14 mVp-p
Y-LPF frequency charactaristics 1 YLPF1 Tha 1 MHz attenuation with respect to 500 kHz -05 0.0 +0.5 dB
Y-LPF frequency characteristics 2 YLPF2 | The 2 MHz attenuation with respect to 500 kHz -1.0 0.0 +1.0 dB
Y-LPF frequency characteristics 3 YLPF3 | The 3.25 MHz attenuation with respect 1o 500 kHz -6 -4 -2 d8
Y-LPF frequency characteristics 4 YLPF4 | The 4.43 MHz attenuation with respect to 500 kHz -33 =25 dB
FM modulator output level Ven No input 1.0 1.2 1.4 Vp-p
Carrier frequency 1 Femi 50 Hz system 3.7 38 39 MHz
FM modulater output 2nd
harmonic distortion Huop =40 35 a8
Deviation 1 DEV1 50 Hz system 0.95 1.00 1.05 MHz
FM modulator linearity Lyop =2 0 2 %
112 hy carrier shift Ccs 6.5 78 9.1 kHz
Emphasis gain Geppe Input: 0.5 Vp-p, 10 kHz sine wave -0.5 0.0 05 dB
NL emphasis characteristics 1 GunLemer | Input: 500 mVp-p, 2 MHz sine wave 0.5 1.4 2.3 dB
NL emphasis characteristics 2 GnLempz | Input: 158 mVp-p, 2 MHz sine wave 26 38 52 dB
NL emphasis charactenistics 3 GuLEmpa | Input: 50 mVp-p, 2 MHz sine wave 4.9 6.4 78 d8
Main emphases characteristics 1 GuEr Input; 100 mVp-p, 500 kHz sine wave 49 52 55 dB
Main emphases characteristics 2 GuEz Input: 100 mVp-p, 2 MHz sine wave 131 136 14.1 dB
White clipping level Lwe Input: 1.0 Vp-p, white 100% video signal 176 185 184 %
Dark clipping level Lpo Input: 1.0 Vp-p, white 100% video signal -55 -50 —45 %
[Playback Mode Y System)
Playback mode current drain leop 135 160 185 mA
Dropout compensation tima Tooc 0.72 0.85 0.98 ms
DOC loop gain Gpoc | SHtater -1.0 0.0 +1.0 dB
Playback Y level Vyout | For playback of an FM signa! with a 1.0 MHz deviation 2.0 21 2.2 Vp-p
FM demodulator linearity Lpem 2,4,6 MHz -3.5 0.0 +3.5 %
Demodulation sensitivity Spem 0.43 0.48 .53 ViIMHz
Carrier leakage CL Input: 4 MHz, 600 mVp-p =40 -35 dB8
E:,‘éb:d‘ YNR characteristics Gp.ynRy | Input: 50% white + CW -25 -3.0 =35 dB
NL de-emphasis characteristics 1| Gy pgy | Input: 158 mVp-p, 2 MHz sine wave 6.0 -5.0 -4.0 dB
NL de-emphasis characteristics 2 | Gypgz | Input: 50 mVp-p, 2 MHz sine wave -10.5 -8.0 -7.5 dB
Deuble noise canceller . .
characteristics 1 Gwner | Input: 158 mVp-p, 2 MHz sine wave -1.8 -1.3 -08 dB
Double noise canceller . .
characteristics 2 Gmcg Input: 50 mVp-p, 2 MHz sine wave -6.2 =52 -4.2 dB
Double noise canceller . .
characteristics 3 Gwnea | Input: 15.8 mVp-p, 2 MHz sine wave -11.7 -10.7 8.7 dB
PIC-CTL hard response : ) .
characleristics 1 GpH1 Input: 50% video + sine wave | = 1 MHz, 158 mVp.p 4.0 50 6.0 d8
PIC-CTL hard response ) } .
characteristics 2 Gprz Input; 50% video + sine wave [ = 2 MHz, 158 mVp-p 6.5 7.5 8.5 dB
PIC-CTL soft response . Efor i .
charactarislics 1 Gps1 Input: 50% video + sine wave ! = 1 MHz, 158 mVp-p -4.5 -35 -25 dB
PIC-CTL soft response RAor ) X
characteristics 2 Gpgp Input: 50% video + sine wave | = 2 MHz, 158 mVp-p -9.0 =7.0 -5.0 dB8
Pseudo-V insertion level ) .
(playback) AVDp With 5 V applied 10 T19A -150 -50 +50 myv
Pseudo-H insertion level : ‘
(playback) AHDp With 2.7 V applied to T19A -300 =200 -100 mV

Continued on next page.
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Continued from preceding page.

Parameter I Symbol Conditions min yp max Unit
[Record Mode Y System]
White insertion level (ptayback) AWHp With 1.3 V applied to T14A 150 300 450 my
Sync separator output lavel Vgyp The SYNC-OUT output pulse wave height 3.9 4.2 4.5 v
Sync separator output pulse width |  PWgyp | The SYNGC-OUT output pulse width 4.2 45 48 ns
prorsocord dolay . STsvp o L R
4.2 V regulator voltage VREG 4.0 4.2 4.4 v
[Record Mode Chrominance System]
S::::.T:::?Jt?:tit?:t level Vor.as | Input: PAL/GBI standard color bar signal, 1 Vp-p 150 190 230 mVp-p
VXO oscillator lavel 1 Vyxo.Ry | Input: PAL/GBI standard color bar signal, 1 Vp-p 300 500 700 mVp-p
Record ACC characterigtics 1 ACC.ny | With only the chrominanca signal level increased 6 dB +0.2 +0.6 dB
Record ACC characteristics 2 ACC go | With only the chrominance signal level decreased 6 dB -05 0.1 dB
ACC killer on input level VACCK-ON -26 dB
ACC killer on output level Vo.acek 50 -50 dB
ACC killer recovery input level VACCK-OFF 20 dB
VXO control sensitivity Svxo 3.8 57 7.6 Hz/m
APG pull-in range 1 AMapet 350 Hz
APC pull-in range 2 Aapco -350 Hz
BGP delay time tn Input: PAL/GBI standard color bar signal, 1 Vp-p 3 3.4 37 1S
BGP pulse width by 4.7 4.9 51 us
AFC pull-in range 1 Afares +1.0 +7.0 kHz
AFC pull-in range 2 Afarco 3.7 -1.0 kHz
[Playback Mode Chrominance System]
Video output burst level Vop.11 SP mode, input: burst 30 mVp-p 255 300 345 mvVp-p
Pin 25 output burs! level Vorzs | SP mode, input: burst 30 mVp-p 195 230 265 mVp-p
Playback ACC characteristics 1 ACC.py | With the chrominance level increased 6 dB +05 +0.8 dB
Playback ACC characterislics 2 ACC.ps | With the chrominance level decreased & dB -08 0.5 dB
Playback killer on input level Vack.p =40 -3z -25 dB
lejz:ggtagvziller on chrominance VoACK.P a4 a0 dB
Main convener carrier leakage Cip The 5.06 MHz 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
r:;aq'::::y)zg:i’:ﬁg':mr Alxo | AIXO = - 4.43361875 (MHz) - 0 9 Hz
SLD detector current 1 IsLp1 135 pA
SLD detector current 2 IsLDz 135 “pA
NTSC playback burst cutput level VanT NTSC mode 255 300 us mVp-p
YIS0 PAL conversion - VB-NAP -10 0.0 10 dB
:"r':c; atgoPJi\L convarsion burst AB-NAP 20 0.0 +20 aB
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LA7437A Control Pin Table

Pin No. Control function L M H
g /P | Edit 3.8 VDC or more
1.0VDC 1o less 1510 25VDC 3.5 VDC or more
40 R/P | YNR (AVNS)-CTL YNR-off YNR-CTL 'YNR (strong)
R bl 3.9 VDC or more
1 1.5VDC or less 20103.0VDC
P IN.C.CTL N, C-off N, C-CTL
0o 1.9VDC 2.3 VDC or more
7 RP | C-rotary Low CH High CH
0.8VDC or less 1.2102.2VDC 26103.3VDC 3.7 VDC or more
19 P QV/GH CHARA. INS Through CHARA Insert Pedestal insert QV insert
25 RP |EPLP/SP 1s|:2! VDC or less EPO to 2.7 vDC gs VDG or more
28 R SP carrier shift stop gg ZMD:?B?;:: r:wp
p NAP 1.2VDC or less 20t027VDC 3.3 VDC or more
27 Through Balanced-mod output NAP-on
1.2V J 01027 VDC R
30 RP | NT/MESEC/PAL Pfi_ OC or less ins?t_c :?SVCDC ormore
33 P Trick 3.9 VDC or more
2 P DOC-oft 4.1 VDC or move
6 R/P | PB-H 4.0 VDC or more

Note: Do not allow pin 3 to tall under 1.5 V. (The chip will @nter test mode.)

Functioh Control In each of the LA7437A Operating Modes

YNR Detail enhancer NC
1721y
Edit Pin 40 control Pin 11 control Pin %1 control- PIC-CTL| carrier
shift
L M H L M H L M H
On Ott Off Off Off  |Variable | Center — — — — (%
sp 5
Off Off Ctf Off Oft  |Variable | Center - — — -
(X)
REC K1=0.2(K1 =02
P On Off K2=0.0K2200 Off  |Variable | Center —_ — — —_ O
EP Ki=05[K1=05 .
Off oft K2_00|K2-00 Oft  {Variable | Center — — - — ]
K1=0.0|Kt=0.0(K1=05
o On K2=00 K2 =0.0lK2a00| — — — Off |Variable | Center | Center —_
K1=00|K1=02[K1=05 .
s ot K2-00|K2e0.0|K2e00| — - — Qff  |Variable | Center O —
K1=00|K1=02[K1=05 .
Lp On K205 K2 =05 K2mos| — — — Off |Variable | Center | Center —_
EP Ki =00{K1=0.2|K1=05 ,
Off k2 -05|k2-o05lk2 05| — —_ —_ QIf  |Variable | Center O —

Note: 1. K1 is the YNR coelfficient, K2 is the LNC coefficient
2. Use the 1/2 I carrier shift entries in parentheses when pin 23 is high.
3. The detail enhancer is off when pin 18 is at the middle level,
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LAT7437 Test Circult
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LA7437 Block Dlagram
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W No products described or contained herein are infended for use in surgical implants, life-support systems, aerospace

equipment, nuclear power control systems, vehicles, disaster/crime-pravention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

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

@® Accept full responsibility and indemnity and defend SANYQO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all ¢laims 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 affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

B 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 April, 1996. Specifications and information herein are subject to change
without notice,
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