Ordering number:EN 3293 |

Monolithic Linear IC

LA7570

TV, VTR IF Signal Processor
(Super Split PLL VIF + SIF)

Overview

sound quality.
The LA7T570 uses not only full sync detection system but also splif system

_ Heparatésthe video IF
circuit and the sound IF circuit, improving sound quality and pieture quali

Functions
VIF Sectlion
- VIF amp - NSC amp
- RF AGC - AFT
1st SIF Section
: Preamp - 1st SIF detection
SIIF Section
- SIF limiter amp - M quadrature de
Muting
- Audiomuting {(pin 2) - 15-15 swilch
+ Audio-Video muling (pin 4)

i

- BfIWNC
- Lock detection

Features
(1) Uses NSC technology-used supet splil’

(2} Wide-band video characteristics obtait

(4) DIP-24 shrink packag
(5) Double time constant

2 uoo Package Dimensions

& {unit: mm)
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LA7570

Maximum Ratings at Ta=26°C unit
Maximum Supply Voltage Ve max 13.8 v
Allowable Power Dissipation Pd max Taz h0°C 1200 mW
Operating Temperature Topr
Storage Temperature Talg
Circuit Voltage Vi.V11

Vig
Vo3
Cireuit Current 1y
lz;
lag
Iio

Note) Assumes that the current flowing into Lhe IC is posilive'(
IC 18 negative.

Operating Conditions at Ta=25°C
Recommended Supply Voltage Vo
Operating Voltage Range Vecop

Nole) - If it is necessary Lo connect wires direct
resistors (ex. pins 2, 14, 15)
- Use a capacilor with good temperatupe

Operating Characteristics at Ta=25°C, V¢ _ min  Lyp max unit
[VII" Section) ' ¢
Circuit Current
Quiescent Video Output Vollage
Maximum RF AGC Voltage
Minimum RIF AGC Voliage
Quiescent AT Voltage
Input Sensitivily

38 48 64 mA
46 495 53 LY
76 80 83 A%

0 05 v
28 44 58 v
32 a8 44 ¢Rpv

AGC Range 55 61 dB
98 102 dB/pv
1.5 1.8% 2.16 Vp-p
48 h2 dB
Vi=10mV 26 285 3.1 v
P=0,C= ~4d48B, 40 50 dB
5= -14dB

P=05= —14dB, 50 65 MH=
fp=58.76MHz,V;=10mV, 4 8 %

mod 87.5%,video signal
fp=68.76MHz,Vi=10mV, 3 8 deg

mod 87.5%,video signal
Visen 80 86 89 v
VisL 0.1 03 08 Vv
Vwr 56 585 62 V
VweL 32 36 490 v
Black N01sé*1h% hold Voltage  Vpon 1.7 20 23 v
Black Noise Clamp Vollage VoL 29 33 a7 v
AFT Detection Sensitivity Sr 30 45  65mvuz
VIF Input Resistance R; (VIF) r=5875MHz 0.8 1.3 175 kQ
VIF Input Capacitance C; (VIF) f=58.75MHz 3 6 pF

Continved on nex\ page.
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LA7570

Continued from preceding page.
min  typ max uwnit
APC Pull-in Range (U} 1 fpu.1 045 038 MHz
APC Pull-in Range (L) 1 fpp1 ~08-0.45 MHz

APC Pull-in Range (U) 2 {py.2 Mliz
APC Pull-in Range (1) 2 fpp.o —1.0 MH=z
VCO Maximum Variable Range Ay Vog=23V MHz
Afy, Vop=7V : =2 sMIz
VCO Control Sensitivity B Vyg=51lto4.6V ¥ BkllzmV
[1st SIF Section]
4.6MHz Conversion Gain Vg di3
15t SIF Input Resistance R; (SIF1) f=564.25MHz ko
1st SIF Input Capacitarnce C; (BIFD) f=54.26MHz pF
[SIF Section]
SIF Limiling Senaitlivity Vi (lim) Vii 49 dBiuv
FM Detection Quiput Voltage Vo Vi 600 mVrms
AMR AMR 5b di3
Distortion THD 0.6 1 %
SIF S/N SN {SIF) 73 dB
[Muting and Deleat)
AFT Defeat Start Voltage Yi4TH 1.2 \Y
AV Muting Start Voltage Vet 1.1 M
FM Muting Start Voltage Varmn 1.9 Vv
AFT Defeat Voltage VD¢ 45 5.1 v
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LA7570

Precautions when using the LA7570
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LA7570

Description of Operation

1. IFamp
As shown in Fig.1, the IF amp consists of three amplifiers directly connected with balanced inpul.
Amps 1, 2and 3, and the gain are controlled by the AGC.,

o e

%Ik

©&—T nmp> MD
ol

AGG Contral
IFig, 1

I1i
4

2. Video detector
As shown in Fig.2-1, the video detleclor is a PLL-type.
system xs used Lo Lransmit I.he TV signal. 'I‘here[‘orfé the Vl ;glgnmi seleet_wlt.y characLenstic of a
BHvid, gd“ #ar the picture carrier by o SAW

filter.
When the IF signal passes through the nyqui

shown in Fig.2-2, causing phase distortion ’éﬂlgm phase c!iﬂ forLton causes nyquist buzz l.o

S

IF Sigeal
ara 1o Video amp

Nyquist Stope A

\\ Upper Sidaband [U)

Polure Carrier (O}
Lawor Sideband (L)

Fig.2-2 SAW Filter Characterislics
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LA7570

Video amp B/W noise caneeler
As shown in Fig.3-1, the video amp amplifies the detection output voltage over a wide band to the
desired voltage (=1.85Vp-p). The amplified video signal passes through the B/W noise canceler and is
cutput to pin 21,

White: The noise canceler operales as shown in F‘lg 3.3 as the input of noise exq__e dmg the white leve!

Black Noiso

Lock delector

expands the APC pull in range. '1‘!1@ d n cu'\e 11t operates by the OR of the IF AGC voltage and
the video signal, The wegh : field § \ﬁa&g\_ é§by the JF AGC voltage and the unlock state when detuned

< Yideo Signal
-0 bias

bias

15-15
Sw

Unit {rasistance: Q1)




LA7570

6. RFAGC
As shown in Fig.é-1, the RF AGC controls the gain of the tuner's RF amp. Measurement is made
whether the region is snow region (noise on the screen, poor S/N ratio) or a saturation region (contours
can be clearly seen but look bad due to video signal distortion), and the RF AGC delay point is sel as
shown in Fig.6-2. Pin 4 is algo used for video cutput, FM detection output, tmﬂ‘\as the simultancous

mute (AV MUTE) pin.

Tunar

Tuner RF AGG  Looptime
constant

Fig.6-1
Unit {resictance: 1)

fin 10 (V)

AT

unction of the AFT.
Multiplier

— DC Amp |—{B)

Fig.7 Unit (resistance: £}, capacitance: F)

* limiting amp is an unbalanced limiting amp consisting of four stages
here is ncgalive fleedback within the IC to balance the differential amplifier,

Ampl Amp2 Amp} Ampd

e —
bas Ik > > >—o 10 quad dois
_F'_ |~ o

? 2 Unit {resistance: 2}

N~ 002 71



LA7570

9, Quadrature delection
SIF quadrature detection is by the single pin detector with internal phase shift capacitor, shown in
Fig.9. FM detection is by shilting the SIF signal 90° and multiplying il. The characteristics of the
phase shifting circuit are as follows:

1. Demodulation output ........ mainly QL
2. Distorlion ................. linearity of phase ghifting cireuit syinfhett of Scurve
The linearity of the phase shifting circuil can be improved by lowering QL and i mcm ing Lhe band
with a single-tuned circuit, but the FM detection output will drop.
Pin 2 is also used as the SII" mute pin.

Phase shift
gireuit

D

o
Limiting Amgp

10. 1sl SIF detector
‘The 15t SIF detector is configured as sho
of the deteclor.

Fig.10 Unit {resistance: 1)

VCO adju tmeht ethods
The followmgtw\a«methods are available for adjusting the YCO,
1. APC voltage offset adjustment method
a, Connect a digital voltmeter to pin 20 (APC filter pin) (Fig.1).
b. Lower the IF input level and connect the IF AGC (pin 11) to GND.
Measure the voltage on pin 20 (V}) at this time.
c. Raise the IF input level to the desired value. Free the IF AGC from GND (internal AGC). Adjust
the VCO so that the veltage (V) on pin 20 is equal to V.

No0.3293-8/11



LA7570

Vieve
DVM Note: When adjusting by this method, use a DVM (digita)
5 ' voltmeter) with high input 1mpe¢apce AtZi=10MQ,
531 the adjustment error is appr

malel,é 20kilz. The
error (AV) with the DVM conhﬁcted 1§, ™

according to AV i rﬁ
where }=VCO

Unit (resistance: 1) (3

2. Direct reading method

a. Lower the 1F input tevel and adjust the IFF AGC (pi
run).

for a single s:gnal.

Test Circuit
Swaep i .. \ £ a5
5G AR 2 ©
¥ Trap B2
External
detector
e
Untt { capacitance: F)
Scope

Conditions

1. Apply vol nd adjust unit the video output ® is 0.6V p-p
2. Attach C filter (pin 20) so that the PLL is unlocked

3. The w

V0D free run

Note : Error W I"seeur in the measurement of the selectivity characteristics if the

video [requency
changes botween ® and © (by a video equalizer, etc.).

Externally Mounted Detector (Example) Unit (resistance: Q, capacitance: £
(1) {2) Voltage doubler type
Qe dude \
o—-H ) —a Ge dicds
N 47 H ouT

ouT

10% HXOKk 10.022.1: " 0.022x

G Germanium diode
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Coil Specification
JAPAN USs PAL
f =68 75MHz f =45, 75MHz =38 9MHz
VCO coil
T
1 s o]6T 0128 | o197 0128 "T 0,124
C=24pF C=2ipF ; w4pF
Q a
o o]
HWB226-4 HW6227-4
AFT coil
T s 513127 0.5¢| 5 |
;\?z\
MAB181
NSC coil
T3 . BT 0.14¢
Ce0IpF
)
MAB150-2 KWa001
SIF coil
C=100pF C=100pF
o
o ]
K56102-1 MAB182
SAW Picture Picture
Filter TSF1228L TSF5315
{SANYD) Sound
TSB:205P
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Sample Application Circuit (Japan)

AMP

VIDEQ DET

FM DET

Audio
ouTPUT | 4.7kf
10k

Unit (resistance: 1), eapacitance: F}

\é}ft full rgspbnsnblllty and u'ldemmf'l,«r and dsfend SANYQ ELECTRIC CO., LTD,, its afflllatas
apd d:sinbutors and all their officers and employees, lolntly and severally agalnst any

impsae’ any responsibility for any fault or negligence which may be cited in any such olaim or
Jtigatigh son SANYO ELECTRIC CO. LTD. its affiliates, subsidiaries and distributors or any of
fhejr7officers and employees jaintly or sevarally.

M Informativn (including circuit diagrams and cirouit parametsrs} herein i9 for example anly; it is nol guarant
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees
arg made or impled regandng its use or any infringements of intellectual preperty rights or other rights of
third pavties.

Na 2202.11/11



