[ Ordering number: EN 5472

Monolithic Linear I1C

LA7386

NTSC Video Signal Processing LSt for VCRs

Overview

unit : mm
The LAT386 combines luminance signat processing functions

and color signal processing functions for NTSC VCRs on & 3170-DIP36
single chip. Developed as & new-generation LSI for use in
VCRs which offer increasingly higher image quality, the
LA7383 offers all of the functions needed in order to realize
improved picture quality in a dramaticaily compact 36-pin
package, making this device suitable for a wide range of
VCRs, from popularty priced models 10 high-end models.

10.16

SANYO : DIF36S

Features

* Includes all functions required for vi
* Supperts full HQ functions,
YNR on chip (standard),

deal image quality adjustment method, with no waveform dislortion.
(glass) has become unnecessary.

Suppre\scs chr at top of scrcen and reduces AM noise,
* High- .spcc&vﬁs.l C.gircpity
Prevents color’ algcra oh and loss al top of screen when dubbing.
* Head switching noisé reduction ciscuit on chip.
* Smallest package in the industry.
* Few components nceded.

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYQO QFFICE Tokyo Bldg., 1-10,1 Chome, Ueno, Taito-ku, TOKYD, 110 JAPAN
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LA7386

Maximum Ratings at Ta = 25°C

Parameter Symbol Condilions Rafings Unit
Maximum supply voltage Voomax
Allowable power dissipation Pdmax Ta £ 65°C
Cpearating temperature Topr
Storage temperaiure Tstg
Operating Conditions at Ta = 25°C
Parameter Symbol Conditions
Recommanded supply voltage Vero
Operating supply voltage range Vooop

Operating Characteristics at Ta = 25°C, V.. =5V

Paramaetar J Symbaol I Conditions max l Unit
[REC Mode Y]
Current consumplion REC locR 145 mA
AGC adjustmant CAGC | Vin = 1.0 Vp-p videg Sbgnal ugﬁ«%?@
T3 output to 0.5 VS Q"? i
VCA control characleristics 1 YCA A 0.52 Vp-p
VCA confrol characteristics 2 VCA 2 0.52 { Vp-p
AGLC adjustment voltage Vaage 36 v
AGG detection voltage Vap 1.6 v
EE output leval VEE Serg 095 1.0 1.05 | Vp-p
AGC output 1 AGC 1 Vi qe? 0 Vpih _ 500 | 520 540 |mVpp
MBﬂ%ure T% ouiﬁ@;‘g\ vel
AGG output 2 i Vpi 480 | 480 | 500 [mvpp
AGC output 3 135 150 165 | mVp-p
AGC output 4 Q0 100 110 | mVp-p
Sync separation output Ievs-sl 4.0 4.2 4.4 Vp-p
Sync separation output pul A= 1.0 ypfs video signal, 4.0 43 46 Hs
widlh 1726 output gulse widith
Sync separation output '\'z'm = £.0'Vp-p video signal, measure delay time 08 1.0 1.2 HS
edge delay time of ou‘iv 1 SYNC versus inpul SYNG
G;‘aghally attenuate 1he input level, measure input -18 -14 dB
Aeyo! at point when oulpul pulse width widens 1
s or more beyond PWSYR
Measurg electric polential for each of the T28
video oulput sync tip, pedestal, and white peak,
and assign the measured values to Lgyn, Lpep.
} and Ly, respactwely
VCA éel etion Measure T8 DC vo1lage 280 | 295 | 310 vV
Comb filtér-adjtistme Vi = standard mulliburst signal 1 Vp-p and 530
= off, adjust so thal the 3.58 MHz component at
T21 is at a minimurmn
Y-comb characteristi GY-Comb | Measure the chroma level at T2 with a spectrum =25 dB
analyzer, V|y = standard chroma noise test signat
1 Vp-p amd 330 = off
C-comb characieristics GC-Comb | Vy = whito 50% + CW 3.0 MHz ~25 dB

Continued on next page.
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Continued from preceding page.

Parameter Symbol Conditions min typ max it
REC ¥YNR operation VR-YNR1 | Measure the YNR addition iavel at T2 with Vy = 10 12 14 my
EP/LP (1) standard color bar signal 1 Vp-p and S30 = off
REC YNR operation VR-YNR2 | Measure the YNR addition level at adit mode T2 my
EP/LP (2} with Vi = standard color bar signal 1 Vp-p and
830 = off
Prg-CCD LPF GpFiL1 Input a standard multiburst signal {1 Vp-p) and
fraquency characteristics (1) measure the 4 MHz response for 500 kHz at
Pre-CCD LPF GpRL2 10 MHz response for 500 kHz at T11 when
frequency characteristics (2) Vi = standard mulliburst signal 1 Vp-p and
530 = off
AMLPF GapLpd 1 MHz response for 500 kHz at T2 whé
trequency characteristics (1} standard muitiburst signal 1 Vp-p anﬂ S’BO off
3MLPF Gampz 2 MHz response for 500 kHz ai Tﬁ when V
fraquency charactaristics (2) standard multiburst signal 1 Vp«p ghd 83
3MLPF GgmLpa | 3 MHz response for 500 ng '_
frequency characteristics (3) standard multiburst signal ;
AMLPF Gappg | 9.58 MHz response for 5n Hz at T =30 dB
fraquency characterlsilcs {4) Vi = standard mufti
530 = off
3MLPF GapiLps -15 dB
frequency charactaristics {5}
FM modulator autput level VEM 0.89 1.0 112 | Vpp
Fi modulator Humoo -40 35 dB
secondary distortion
FM madulator Smoo 1.6 2.0 24 |MHzV
modulation sensitivity
FM madulator linearlty -3 0 +2 %
1/2 { carrier shiif 1 HiY amplltud of changs in output irequency 5.8 7.8 9.5 kHz
han SW35B 8 i
1/2 fy, carrige shift 2 X P 6.8 7.8 95 | kHz
Emphasis gain ~05 ] +0.5 dB
Detail enhancer /e = 158 mVp-p 2 MHz sine wave 1.6 1.9 26 dB
M“;‘asure ratio of levels of T4 ang T3, difterence
ith Gepp
Vin = 50 mVp-p 2 MHz sine wave 3.1 4.1 5.1 dB
Measure ratio of levels of T4 and T3, diflerence
with Gpme
VN = 15.8 mVp-p 2 MHz sin wave 5.3 63 7.3 dB
Measure ralio of levels of T4 and T3, diflerenca
with GEMP
GENHA V| = 15.8 mVp-p 2 MHz sine wave 2.9 3.2 4.9 dp
Measure output amplitude at T4 in edit mode,
difference with Ggup
MNonlinear emphasi Guiemet | Vi = 500 mVp-p 2 MHz 0.5 1.4 2.3 dB
characteristics {1} Measure ratio of levels of T4 and T3, difference
with Gepp
Nonlinear emphasts Guiemrez | Vin = 158 mVp-p 2 MHz 26 as 52 dB
charactaristics {2) Measure ralio of lavels of T4 and T3, difference
with Gep

Conlinued on next page.
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Continued from preceding page.

Paramater Symbol Conditions min typ max Unit
Nonlinear emphasis GunLEMPa | Vin = 50 mVp-p 2 MHz
characteristics (3) Measure ratio of levels of T3 and T4, differance
with Gemp
Main linear emphasis Gue Vi = 50 mVp-p 500 kHz sine wave
characteristics (1) Measure ratio of lavels of T4 and T3, difference
with Ggpp
Main lingar émphasis GpEz Vin = 50 mVp-p 2 MHz
characteristics (2) Measure ratic of levels of T4 and T3, difference
with Ggyp
Detall enhancer US mode GENHS{ Meaasura the amplitude at T4 when
charactetistics (1) Vin = 15.B mVp-p 2 MHz sine wave; com
level with Ggpyp
Detail enhancer US mode GenHgz | Measure the amplitude at T4 when
characteristics (2) Vin = 15.8 mVp-p 2 MHz sine wav
compare level with Ggpup
White clipping level Lwe VN = 500 mVp-p white 100% vitl
Measura white cllpping lavel a‘t __'Fd
Dark clipping level Lo 7
[PB Moda Y]
Current consumption PB ool Incoming currents 186 185 mh
Voo =50V
Dropout compansation period Tpogc T33A: 4 MHz, 30(_}« 1.0 ms
T3A: 0.5 Vp-p'video sqn@}
Ta34: time q,m wheg!
FM demodulation voitage VbeEMa 1.05 1.15 v
FM demodulation sansitivity SpEM 011 | 014 | 047 (V/MHz
FM demodulation linaarity -3.5 6 +35 %
Carrier leakage —40) -35 dB
MNonearrelation detection level 22 IRE
PB YNR characterisiics 2.5 cB
LP/EP (1) bt
PB YMR charactarisilics 2 V,N' 500 ru’.?p -p noise test signal -3¢ dB 15 dB
LP/ER {2) BN dlffeiqﬁca with EDIT on/off; pin 36 low
PB YNR characteristic ViN = ﬁﬁﬂ mVp-p noise test signal, -30 dB 1.5 dB
SP (3) 6 8dit on/off SN ratio Fin36 low
Playback through gppiy Viy = 0.5 Vp-p video signal to pin 3, and 4.5 6.0 7.5 dB
Fdgtermine ratio between pin 28 output level and
Anput level
Dropout deted TA3A: 4 MHz, 300 m¥p-p sine wave 30 40 80 |mVp-p
T3A; 0.5 Vp-p video signal
Measurs input signal lavel when T33A signal
draps momentarily and T28A ocutput goes to 0
Njn = while 50% video + sine wave -6.0 | =50 | 4.0 dB
f =2 MHz, 158 mvVp-p
Measure /O response, and assign cutput level
g describad above as 0 dB
Noniinear de-emphasis, GNLpgemz | f= 2 MMz, 50 myp-p -90 | -80 | ~70 | dB
characteristics (2)
Double noise canceller GwNGC1 f =2 MHz, 158 mVp-p -23 | -18 | ~13 dB
characteristics {1}
Double noise canceller Gwnee f = 2 MHz, 50 mVp-p -60 | 5.0 | 40 dB
characteristics (2)

Continued on nexl page.
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Continued from preceding page.

Paramater

tithe maﬂgrﬁed valuo to

Psoudo H insertion level (PB)

Symbol Conditions min typ max | Uit
Double noise canceller Gwnea I = 2 MHz, 15.8 mVp-p
characteristics (3)
Doubla noise cancaller Gwnea | = 3.58 MHz, 158 mVp-p
characleristics (4)
Double noise canceller Gwnes | [ = 3.58 MHz, 50 mvp-p
characteristics (5)
Double noise canceller Gwnee = 3.58 MHz, 15.8 mVp-p
characteristics (6}
PIC-CTL hard responsa Gpy f =1 MHz, 158 mVp-p
characteristics (1)
PIC-CTL hard response GpHa I =2 MHz, 158 mVp-p dB8
characletistics (2)
PIC-CTL soft rasponse Gpsg;y f=1MHz, 168 mVp-p da
charactenistics (1}
PIC-CTL solt response Gpgo f= 2 MHz, 158 mVp-p de
charactaristics {2}
PIC-CTL cenler response Gpg f =2 MHz, 158 mVp-p dB
characleristics
DOC loop gain Y Gpog di
Sync tip tevel, Lyor
pedestal lavel,
white level measurement {P8)
Pseudo V insertion level (PB) AVpp \(g@ihga whon's V is applied 0 +80 my

'DC voﬂage when 2.5 V is applied
i assign’ ‘Iad measured value 10

and caloulags tho difference with Lpgp
ﬁ)sn kuﬁp

White insertion tevel (PB)

pin 26, ad assngn the measured valus to
| LywHe: and cﬁ]culale the difference with Ly,

40

140 240 my

V|N fl,s Vp-p video signal
Pin £6:0utput pulse peak value

4.0

4.2 4.4 Vp-p

&= 0.5 Vp-p vidao signal

Pln 26 output puise width

4.0

43 | 46 us

A = 0.5 Vp-p vidoo signal, measure delay time
of output SYNC varsus input SYNC

14

1.6 1.8 Hs

Vi = stardard color bar signal (1 Vp-p)
Measure burst lavel al T21

170

220 270 |mvp-p

VN = standard color bar signal {1 Vp-p)
Measure burst level at T144

230

330 430 | mVp-p

Vin = standard color bar signal (1 Vp-p)
Ralio of burst level at T14A when S354A is off
(SP/EP) and on (LP)

3.5

8.0 6.5 JB

VXO oscillation levé:

Vi = standard color bar signal (1 Vp-p),
reasure T18 autpl amplitude (with an FET
probe)

360

450 540 | mVp-p

REC ACC charagcieristics 1

V| = standard color bar signal {1 Vp-p),
input +6 dB chroma signal leval anly, measure
T14A burst level, and calculata ralio with Vop. 14

+0.2 +05 dB

Continued on next page.
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Continued from preceding page.

| 286 mV, 15.7 kMz with a width of 5 ps. After

increasing the frequency of the pulse string until
the wavelorm ai pin 20 Is disrupted, then reduce
the frequancy until the waveform at pin 20 is
normal again; that pulse string frequency is fq

Tao NSNS

AO03ay

Mapcy =1y - 15,734 (kHz)

Parameter Bymbal Conditions min typ max Unit
REC ACC characteristics 2 ACCRo | Viy = standard coler bar signal (1 Vp-p),
input —6 dB chroma signal level only, measure
T14A burst level, and calculate ratio with Vgp.14
REC ACC killer input level Vacek-on | Vin = standard color bar signal {1 Vp-p},
lower the chroma signal, and measure the input
burst level at the point where oulput al T14A
ceases, and calculate the ratio with the standard
input tevel
REC AGC kilier oulput lavel VOacok | Yse a spectrum analyzer to measure the outpyf’
lovel at T14A in the killer state described
previously; ratio with Vop. 14
Input level for REC ACC klller | Vacok-orF | Starting from tha killer state described previously,
return gradually raise the tnput chroma level snd ;
measure the input burst lavel when yﬁn is
generated al T14A and calculate ¢ tio wi
standard input level
VXO control sensitivity Svxoa Measure the pin 16 DC voltage when : 7.5 |Hz/mV
color bar signal (1 Vp-p) is ifput ... Vg j_
Measure the frequency at, T'wA when V&.}g
applled to pin 16 from thé egxternalfs
supply...ly
REC APC pull-in range 1 A bapcy 350 440 Hz
i a[i{?éduce !hs iraquancy
‘ngain at TIAA! that CW
REC APC pull-in range 2 he frequency of the -800 | -350 Hz
siops, and Ihen
BGP dslay time for APC ACC 4.8 us
sure wavs’forms at T26 and T16.
BGP puise width for APC |—| 2.5 us
:';E_(;)'TH {hY AQD3AD
REC AFC pull- put a string of puises {negative polarity) at +1.0 | +7.0 kHz

Continued on next page.
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Continued from preceding page.

Paramater Symbol Conditions min yp max Unit
REG AFC puil-in range 2 Afpren In the sama manner, after reducing the frequency 6.3 | ~1.0 kHz
of the pulse string until the wavelorm at pin 20 Is
disrupted, then Increase the frequancy untl the
waveform at pin 20 Is nommnal again; that puise
string frequency is fo
Alprgy =t — 15.734 (kHz)
[PB Mode Chromal
P8 chroma videa oulput level Vop-28 In PB, SP mede, input a continuous wave froem
T14A a chroma signai (SP mode, burst 50 piVip
PB chroma pin 21 output laval Vop-21
conditions as for Vop-28
P8 ACC characteristics 1 ACCpq Input the Inpul chroma Ievel +0.8 dbB
PB ACC characterislics 2 ACCpp Input the input chloma avel ak 0.2 dB
same conditions as“ (ﬂr Vop
PB killer input level Vack-p 40 dB

PB killer cnroma output level

Voack-p

P& main converter carrier leak

Burst de-emphasis amount

-iﬂvéI duri

Monﬂi‘@- E%w{ﬂa a spgem.fm analyzer undar the
y ns' as fOl’yVﬁ’p 28 and calculate the

-4 -33 dB

unuous was x?g, ‘:from T3A, input a 50% white
: galculale the ratio batween the ouput
'tﬁﬂ T21 burst intarval and the cutput

i

Hevel dun‘ng' other intervals

-4.35 —-4.85 | dB

variation

P8 X0 output level In PR de, measure the T18 output level with 480 610 750 | mVp-p
an FEY probe
PB XO oscillation fe I RB made, measure the frequency at T18,..f -7 0 +7 Hz

o = | — 3579545 {Hz)

n PB mode, wilth 820: 3 and $19: ofl, input a

4 MHz 300 mV¥p-p continucus wave from T33A,
Input & 50% white signal from T3A, and measure
the wavae peak at T19A

J | | | _Ivum

= VOS1/1 k2

ADRIAT

ISt

10 | 160 | 210 | pA

Continued on next page.
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Continued from preceding page.

Parameter

Symbat Conditions

max Unit

SLD detaclion current 2

‘sLp2 In PB mode, with $20: 3 and S19: off, input a

4 MHz 300 mVp-p continuous wave lrom T33A,
input a 50% white signal frem T3A, and maasure
the wave peak al T19A

| ] ! ¥osa

Igipz = VOS2/1 ki

AbDAag

210 | pA

confirmation (3}

4.2 ¥ regulator operation V42{R) SW25 — 1 measure 725 DC leve! REC mqﬁe
confirmation {1} 3
4,2 ¥ ragulator operation V42({P1)

confirmation (2)

4.2 V regulator operaticn V4A2(P2)
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Test Clrcuit Dlagram
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Controt Pin Function Chart

Pin Na. L M
Pin 4 Open
R/P switching REC mode
Fin & Open
SF/EP switching EP mode
Pin 12 2Vio 25V 25Vto3v
EDIT2 PIC-CTL PIC-CTL
PC-CTL SOFT HARD
Pin 16 Open
Spacial playback switchlng Before comb in SP
Pin 23 Under 1.5V Open
EDIT1
us US gpeclfications
Pin 27
Qv, QH, CHAR
Pin 34 Cpen
DOC STOP contro! Normat mode
Pin 35
ROTARY pulse
LP switching SW30
LA7386
Pin 27
Qv, QH, GHAR, insertion
Pin 28 output

5 V)

8BIRE
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Application Circuit Examples
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GatitroFsystems Vghlcles disaster/crime-prevention equipment and the like, the failure of which may directly or

gﬁ;d cts described or contained herein for ah above-mentionad usa shall:

Yene |
® Accept fm{ responsmﬁqt:; and indamnify and defend SANYC ELEGTRIC CO., LTD., its affiliates, subsidiaries and distributors

and all)mf{r officers gmd employees, joinlly and severally, against any and ail claims and litigation and all damages, cost and

axpenses ass sd with such uge:

@ Not impose anj+fesponsibility for any fault or negligence which may be cited in any such claim or fitigation on SANYO
ELECTRIC CO., LTD., ils affiliales, subsidiaries and distributors or any of thair officers and employees jointly or severally.

m Informailon {including circuit diagrams and circuit paramaters) hereln is for example only; it is not guaranteed for volume
production. SANYOQ believes information hergin 1s accurate and reliable, but no guarantess are mado or implied regarding its use
or any infringements of intelleclual property rights or othar rights of third parlies.

This catalog provides information as of February, 1996. Specifications and information harein are subject to change without notice,
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