Ordering number: EN 89528 |

Monotithic Linear IC

LA7390N

VHS-format VCR
Video Signal Processor

5,

Overview Package Dlmensiong,

umd: mm

The LATI90N is a single-chip video signal pracessing 1C 3170-DIP36S

that is compatible with three systems.

Features

+ Compatible with three systems
(PAL/MESECAM/4.43-NTSC).
All filters on chip, except for PB-LPF Tor chroma
{eumtofl Frequency requires no adjustment).

* No adjustment of YNR and DOC levels.

* Double high-pass noise canceller on chip.

* Lingur phase-type picture control en chip.

* [$c output can be used as clock for OSDY IC,

* IDCC cireuit on chip.

= [ligh-speed AFC circuit on chip,
= Smallesy package in the industry,
* I'ew components needed.

*

95
SANYQ : DIP36S

Specifications

Maximum Ratings at Ta =

Paramater Conditions Ratings Unit
Maximum supply vollage 7.0 v
Allowabls power dissipal i Tag65'C 1070 mw
Operaling lemperatura; 1010 +65 c
Slorage temperatu -40 to +150 T
Conditions Ratings Unil
5.0 v
4810 52 v

SANYQ Electric Co., Ltd. Semiconductor Business Headquarters

TOKYQ OFFICE Tokyo Bldg., 1-10,1 Chome, Ueno, Taito ku, TOKYO, 110 JAPAN
$1595TH {I1) No. 3952 - 1/10




LA7390N

Operating Characteristics at 1a = 25°C, V.. =

S0V

Parameter [ Symbol I tnput [Omputl Condiliong | min | typ | max I Unii
[REC Moda Y]
Currenl drain REC leaR Whean Ven = 5V {whon there is no signal), 120 145 mh
measure suwmn ol incoming curreni at pins 24-
and 29
AGC adjustmenl CAGC THA Vin = 1.0 p-p video signal, use VR33} 1o .
adjust T3 outpul lo 0.5 Vp-p 3§
VCA control characterislics VYCA THA | T3 |Measure TI gutput lovel whan 59 ia gel {o 2
AGC adjustmenl vollage Vage TIA | T3} | Maasure T32 DG voltage In above sia
AGG delaction vollage Vap THA | TR |Moasure TI2 DC voltage In same mgnner
EE oulpul laval VEE T3 A | T28A | Moasure T28A oulpul level in s4me manner; Vp-p
AGG Oulput § AGC 1 THA} T3 IV = 2.0 Vp-p video signal imvp-p
Maasura T3 oulput level ¢
AGC Qulput 2 AGC 2 THA | T3 vy = 0.5 Vp-p vidoo sigmp 500 |mvp-p
Measure T3 oulput level S
AGG Quitput 3 AGC 2 THA| T3 vy = 700 mVp-p LUEﬁ' 00 mV Q@SYN 165 [mVp-p
maasure T SYNC kyel
AGC Output 4 AGC4 |TaAa| T3 f 100 fmvp-p
Sync saparation ouipii lavel Vsyn TiA | T26 4.2 4.4 | Vp-p
Sync separation ouipul PWavr T3A | T26 4.7 50 s
pulse width
Sync separation outpul A Tgvp TIA Y T26 08 10 Hs
leading edge delay time gL
Syn¢ separation threshold THgyR T31A Aftgnyale the lnpuHe\mI measure -18 —14 dB
lerved 1 at pé&a{ whan oulmﬁ pulsa width
Sync chip leveal, LyvoR
pedastal level,
while lavel measurement
{REC)
Pseudo V insartion level A VDR -80 0 +680 [ mV
{REC)
Pgoudo H insertian lavel -200 | -100 0 my
(REC)
valdedo Lypp and calculate the dliference
witvlpgp
AKDR = Lpgp - Lyipg
white insartion lavet [RE easure T28 DC vollage when 1.3V is 15¢ 250 350 my
applied (o T27, and assign the measured
value lo Lyy.p and calculate the dillerance
with Ly
A AWHR = Ly - Lwiin
VCA detection yoltage Measure T8 DC vollage 31 | a4 | a7 v
REC YNR opﬁ‘?gﬂbn T2 |V = white 50% + CW {15.81 mVp-p) a5 45 55 dB
calculate ratio betwaen 321 component and
32.5h, componani
T2 |Vyy = standard multiburst signal 1 Vp-p, 02 07 12 dB
maasure 2 MHz response to 500 kHz al T2
T2 |Vy = standard multibursi signal 1 Vp-p, -45 1 -35 | -25 | dB
o i, measure 4.8 MHz responsa lo 500 kHz at T2
FM nia“&q!a‘ibg\\ou ptitiov T34 |No input, use VRIS to adjust oulpul 0.8 1.0 12 | vp-p
S Iraquoncy to 4 MH2, maasura oulpul lavel
FM modulator émoﬁha\r‘y' g Hpoo T34 | Calculate ratio of 8 MH2 componant 1o 4 MHz ~40 | -35 | dB
distarlion T in the above slate
FM modulator modulation Smon T3 T34 | Measura amplitude of change in oulput 1.6 20 24 MHzV
songilivity frequency when 26V DC or 3.1V DG is
appllad to T3, 2 % (13.1 - 12.6)

Continued on nexl page.




LA7390N

Continued Mrom procecding page.

Parameler Symbal Input [Output Conditions min typ | max | Unil

FM modulalor lingarity LoD T3 T34 | Measura output frequency when 2.85 V DG -2 0 +2 %
appliad to T3,

f2.85 = {I3.9 + 12.6) /
baoo = 85 - {I3 6) /2 < 100
Smon
142 1y carrier shill cs1 T34 | Measure ampiilude ol change in oulpul kHz

Irequency when SW35B is ofl and SW35A
swilchad Irom on 1o off

cs2 T34 | Measure amplilude ol changa in out

switched Irom on to ofl

Emphagis gain GepipH T3A T4 | Viy = 0.5 Vp-p 10 kHz sine wa)
Measure ralio of levels ol ingut'and o%lpuf“‘
amplilude at T4

Delail anhancer Genmt T3A T4 | Viy = 158 mVp-p 2 MHZ sir
characteristics Measurg ralio of levals
calculate difterence !m[h GE

Gentiz TiA T4 |Viy=50 m\r‘p P 2rm'\‘ﬁ sing

GenHa TaA T4 5.0 6.0 dg

Gentg | TOA | T4 28 | 38 | d8

Non linear amphasis Gyemet1 | T3A Td
characteristics

38 52 dB

GrLemMP?

GrLeMPa 6.4 7.9 a8

Main linear emphasis
characieristics

52 55 a8

136 | 141 dg

calgula‘[e ditterence with Geuipy

T4 | iy & 500 mVp-p white 100% video signal 186 | 193 | 200 | %
_,ﬂﬁasura whiie clipplng leval at T4

White clipping leval

M = 500 mVp-p white 100% video signa -80 | 55 | 50 | %
| Measure dark clipping leve! at T4

Dark ¢lipping level

PB Mode Y|

Current drain P8 Incoming currant at pins 24 and 28 when Vgp | 125 | 155 185 | mA

=50V

T33A: 4 MHz, 300 mVp-p sine wave 035 | 05 | 065 | ms
T3IA. 0.5 Vp-p video gignal

T2BA: time from when inpul went 1o 0 undil
T2BA outpul relurngd, SWH -» 1

TIIA: 4 MHz, 300 mVp-p sine wave -1.0 0 +10 | dB
T3A: 0.5 Vp-p video signal

T3I3A: Inputioutpul responsa whan 5H have
alapsed afler inpul wenl 1o 0, SW9 - 3

Ving. = 300 mvp-p, I = 4 MHz, Quipul DC 1.5 20 2.5 v
Vollage

FM demodulalion Sonsitivii TIA| T2 [V = 300 mvp-p, | = 2 MHZ, Vpeup 036 | 045 | 0.54 MiMHz
3 VIN = 300 mVp-p, | = 6 MHz, VDEMG
Calculate Spgy = (Vpens - Voewp)*4
lation lineari L Vogma ¥, + v 12 35| o [+3 Y
FM demodulation linearity DEM Lot = oEma~ Vpemg pEM2} < 100 3.5 Yo

Voems - YoEM2

Continued on next page.
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Continued from proceeding puge.

measura T18 culpul amplitude {wih a FET
probe)

Parameater Symbo) Input |Oulpul Conditions min | lyp | max | Unit
Carrier leak CL TIA | T2 |Vyy = 300 mVp.p, | = 4 MH2 dB
Ralio belwesn 4 MHz componen ol T2 and
Sogw
PB YNR characterislics GP-YNR T3A | T24A | Vy = white 50% + CW (15.8 mVp-p) dB
LP/EP Rallo balween 320, component and 32.50y
componant |
PB LNC charactaristics GP-LNC TIA | T24A | Vy = while 50% + CW (15.8 mVp-p dB
SP Ratio botween 321y component and:32:50yy '
component
Playback through gain Gpg TAA | T28A | Apply Vyy = 0.5 Vp-p video sigpal. dB
and determine ralio batwee
level and input level
Nonlinear de-smphasis GNLpgem | TIA | T28A | Vi = white 50% + CW dB
characiaristics f = 1 MHz, measure inputioutput
dilerence with 158 m¥p., GPE,
GNLpepmz | T3A | T28A -30 | dB
Moise canceller Gwnet TIA | T2gA -03 | dB
characierislics Gz TaA | ToRA -3.0 a8
Gwnga TIA | T28A -10.0| dB
PiC-CTL center responsa Gpg TIA | T2BA 22 ae
characlorislics
PiC-CTL hard response Apyy TIA | T2BA 10.0 | dB
characieristics
PIC-CTL soll responsa Gpg T3IA | T2BA -100| 80| -70 | dB
characiaristics
Sync tip level, Lyon T3A
pedastal leval, pr oach oi ihe pln
while level measuramaent g.___gédestal and while
(PB) n the smeasured values to
aspactivaly
Pseudo V inserlion level -80 0 +80 my
(PB)
Pseudo H inserlion lovel =300 | -200 | -100 | mVv
(PB)
20 Lypp. and calculate the difterence
with.Lppp
A HOP = Lpgp - Ligpp
White insertion level (PE Measure pin 28 DG voltage when 1.3 V ia 20 120 [ 220 | mV
4 A applied to pin 27, and assign the measured
valua to Lyyp, and calculate \he diflerancs
with LWHl
A WHP = Ly - Lwp
Vin = 0.5 Vp-p video signal, 4.0 42 44 | Vp-p
pin 26 output pulse wave high value
Vin = 0.5 Vp-p videc signal, pin 26 output 4.4 4.7 5.0 s
) pulse width
Sync sepgfaiion _gu\@&% T268 | Vi = 0.5 Vp-p video signal, measure delay 09 1.1 1.3 ns
leadis’b dgo dalaitime, lime of oulpul SYNG versus input SYNC
' JBrE T25 |Measure DC lavel ol T25 in REC mode 395 | 415 | 4.35 | VvDC
T31A | T14A | Viy = standard color bar signal {1 Vp-p) 120 160 | 200 |mVp-p
teasure burst lavel at T14A
VXO oscillation level, Vyxo.r | T9A | Ti8 [vy = standard color bar signal (1 Vp-p). 450 | 560 | 670 |mvp-p

Continued on next page.
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Continued from proceeding page.

300 mV, 15.6 kHz with a widlh of 5 us. Aflar
increasing the frequency of the pulse siring
unlil the wavelorm al pin 20 13 disrupled,
than raduce the roquency uniil Ihe wavelorm
al pin 20 i3 normal again; thal pulae string
fraquency Is f|.

T20 TN

AMapcy = Iy = 15625 (kHZ)

Paramatar Symbal Input |Output Gondilions min lyp | max | Unik
REC ACC charactarislics ACCR, T31A ] T14A [V = standard color bar signal {1 Vp-p), 402 | 405 | dB
input +& dB chroma slgnal level, measure
T14A burst laval, and calcuiale ratio wlih
VOR-14
ACCpa T31A | T14A | V) = standard color bar signal (1 Vp-p},
input -6 dB chroma signal level, measure
T14A bursl level, and calculale ratio with
VOR-14
REG ACC killer input levet | VACCg oy | TA1A | TH4A | vy = standard color bar signal (1 Vp- p’)L
lower the chroma signal, and measyd the
input burst lavel at the point wharq\o pul at,
T14A slops, and calculate the ralfd with lhe
standard inpul loval,
REC ACC killer oulpul feval | VOuxpcx
Inpul level for REC ACC VACCK-OFF dB
kliler roturn previously, graduall
loval and moasur
oulput Is general
the ratio wilh the dland
YXO maasuremanl Syxo T3MA | TI6 7.6 |Hzimv
sangitivity TtaA
&0y Maasure
fraguehcy at Tma wh Vo + 10
d
REC APC pull-in range 350 440 Hz
; : —80C¢ | -350 | H:z
the GW.Unlil the outpul at T15A stops, then
gm&u’nlly incranse the fraquency unlil ouwlput
:paéars agaln al T15A; thal frequency Ia (2,
apce = 12 - 4433619 {Hz)
BGP delay time Measure wavelorms at T26 and T30 when a 4.3 s
standard color bar signal (1 ¥Yp-p} is input.
BGP pul Idth res |_| 4.8
pulse w H . s
T30 30 ——— ;
DR U
ftpt oty !
T20 |lapul a string of pulaas (negative polarily) at 1.0 70 kHz

Conlinucd on next page.
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Continued from proceeding page.

Parameter Symbal Input Output Conditiona Min | Typ | Max | Unil
RAEC AFC pull-in range Alarca THA | T20 |In the same manner , alter regucing the 3.7 | -1.0 | kHz
frequency of the pulse string until the .
wavetorm al pin 20 is disrupted, then
increase the fraquengy uniil the waveform al
pln 20 is normal agaln, that pulse string
frequency is fs
Afarca = lo - 15625 (kHz)

{PB Mode Chroma]

PB chroma video output Vop 28 [T33A | T28A | In PB, SP modes, Inpul a 4 MHz: 30
lavel T14A continuous wave al T33A, and from
TaA input a chroma slgnal {SP mod
mVp-p) Ihal underwenl low-b
ftorn a chroma nolee las! g

PB ACGC characleristics ACCpy TA3A | T2BA 12 JdB
THdA
TaA
ACCpz T33A | T28A | Input the lnpul\tm‘oma las 4 ?f\ g dB
T14A the same coﬁd:tlons % ;
T3A measure t;fa F28A bursﬁm
the ratiogwith Vap-
PB killer input level Vack-p |T33A | T2BA Lowec.eﬂ}e input ~25 | db

T14A nditions as
T3A pul burstlevel al ine point
_:#hnbma o@u 3&“3 {Oalcu&al

PB killer chroma oulput Voack-p : : -44 -40 dB
leval a_qu,lpul leval if the kitler state

' Laftuiale ratio with
PB main converler carclar 4 ' bia Specirum analyzer 40 | 83 | a8

leak ) NdGEINe sama:tandilions as lor Vop-28 and
ot LG batween the 4.43 MHz
[{ho 5.06 MH2z carrlar leak

: Mea.sueﬁ the P8 mode T18 output leval with 480 | 810 | 750 |mVp-p
an FEX probe.

PBE XO oulpid leve)

PE X0 oscillation Irequency -9 0 +9 Hz

variation

= f - 4433619 (Hz)

in PB mode, with 520:3 and $19:0fl, input a 4 135 i
MHz 300 mVp-p conlinugus wave from T334,
input a 50% while signal lrom T4A, aad
maasure the wava peak al T19A.

-
‘ | | | IVCIBl

ls.QLj = VOS5I ki)

SLD datection current

Samea as above (however, S20 = 1) 135 A

& & I I¥ps2
.1_0

lm = V05211 kN

In PB modo, measure the T35A output leval 49¢ | 690 890 mvp-p
with an FET probe.

Nole) A trap is requircdin the chroma playback system (between pins 21 and 23) in order 1o suppress unnecessary
components {5.69 Milz) in converler output.
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Equivalent Circult Block Diagram and Sample Application Circuit
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Test Clrcull Diagram
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Control Pin Function Chart

Pin No.

L

H

Pin 4
R/P swilching

Open
REC mode

Qvor 38V

PIn 6
SP/EP switching

Open
EP mode

Pin 12
EDIT2 PIC-CTL

2Vio25V
PIG-GTL
SOFT

25Viod V
PIC-CTL
HARD

Pin 13
SECAM CTL

Pin 16
Special playback swiiching

Opan
Before comb in SP

Pin 23
MESECAM CTL

Open

Over ;ﬁ) 7

MESEGAM mode

Pin 27
Qv, QH, CHAR

Refer o gini27,
'GHAR,

Pin 30
NTSC CTL

fin M
DOC STOP conlrol

Opan
Normal mode

8C moade when
nt Hlow is over 150 A

Over 30 Y
DOG STOP

Pin 495
ROTARY puise
LP swilching

Pin 38
YNR/LNG swilching

Pin 27
Vv, QH, CHAR, insertion

7

LIV

LP mode —

2 3

4 3

Pin 27 control vollage

BBIRE

10LRE




