Ordering number:EN 3293 + |

Monolithic Linear IC

No.3293 | LA75% 0

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

Overview
The LAT570 is a (VIF+SIF) circuit IC to support implementation of high picture quality and high
sound guality.
The LA7570 uses not only full sync detection system but also split system which separates the video IF
circuit and the sound IF circuit, improving sound quality and picture quality.

Functions
VIF Section
» VIF amp - NSC amp + Syne detection - Bf'WNC
- RFAGC - AFT - VCO - Lock detection
1st SIT Section
- Pre amp ‘ - 15t SIF detection
SIF Section
- SIIF limiter amp - 'M quadrature detection
Muting ’ .
» Audio muting (pin 2) - 15-15 switch (pin 11)
- Audio-Video muting (pin 4)

Features

{1) Uses NSC technology-used super split system, improving buzz, beal characleristics.
(2) Wide-band video characteristics obtainable because of the use of split system

(3) Meets EIA 1S8-15 standard.

(4) DIP-24 shrink package

(5) Double time constant system supporting high-speed AGC
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- LA7570

Maximum Ratings at Ta=25°C unit,
Maximum Supply Voltage Voo max 13.8 \Y
Allowable Power Dissipation  P¢ max Ta=50°C - 1200 mW
QOperating Temperature Topr —20to +70  °C
Storage Temperature Tstg —b5b5to +150 °C
Circuit Voltage Vi, Vi Veeo v

Vie Vee V
Va3 Vee V
Circuit Current I -1 mA
121 -5 mA
Ig2 —2 mA
Lo 3 mA

Note) Assumes that the current flowing into the IC is positive (no sign) and current [lowing out of the
IC is negative.

Operating Conditions at Ta=25°C - unit
Recommended Supply Voltage Vg Borl2 Vv
Operating Voltage Range Vecoop 8.2t013.2 v

Note) - If it is necessary Lo connect wires direct to the IC externally, be sure to insert protection
resistors (ex. pins 2, 14, 15) '
- Use a capacitor with good temperature characteristic for pin 11. (Example : OS capacitor, efc.)

Operating Characteristics at Ta=25°C,Vgc =9V min typ max unit
[VIF Section]
Cireuit Current Ig Vi1=5V 38 48 64 mA
Quiescent Video OQutput Voltage Vg Vi1=5V 46 495 B5.3 v
Maximum RF AGC Vollage Viou Vi1=8V 76 80 83 \Y
Minimum RF AGC Vollage VioL Vi1=8V 0 05 \Y
Quiescent AI'T Voltage Vig Vi =5V 28 44 58 \Y
Input Sensitivity Vi 32 38 44 BV
AGC Range GR 55 6] dB
Maximum Allowable Input Vi max 98 102 an/pv
Video Output Amplitude Vo (video) 1556 1.856 2.15 Vp-p
OQutput 5/N , S/N 48 B2 4B
Sync Signal Tip Voltage Va1 (Lip) Vi=10mV 2.6 285 3.1 A%
920kHz Beat Level logo P=0,C= —4dB, 40 50 dB
. S=-—14dB
Frequenecy Characteristic e P=0,5= —144B, 50 6.5 ME=
Differential Gain DG fp=>58.76MHz,V;=10mV, 4 8 %
mod 87.5%,video signal
Differential Phase DP fp=>58.76MHz2,V;=10mV, 3 8 deg
mod 87.5%,video signal
Maximum AT'T Voltage Vign 80 86 89 v
Minimum AFT Voltage VieL 0.1 03 038 v
White Noise Threshold Voltage  Vwrhy 55 585 6.2 v
White Noise Clamp Voltage VweL 32 36 40 v
Black Noise Threshold Voltage  Vprn 1.7 20 23 \%
Black Noise Clamp Voltage VieL 29 33 3.7 v
ATFT Detection Sensitivity St 30 45  65mviHz
VIF Input Resistance R; (VIF) =58.75MHz 0.8 1.3 1.75 k@
VIF Input Capacitance Ci (VIF} f=58.75MHz 3 6 pF

Continued on nex{ page.
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Continued from preceding page.

min
APC Pull-in Range (U) 1 fpu.a 0.45
APC Pull-in Range (L) 1 fp1
APC Pull-in Range (U) 2 fru.2 1.0
APC Pull-in Range (L) 2 )
VCO Maximum Variable Range Afy Vop=3V 1.2
Ay, Vop=TV
VCO Control Sensitivity B Vao=5t0 4.6V 1.4
[1st SIF Section]
4. 5MHz Conversion Gain Vg 16
1st SIF Input Resistance R; (8IF1) f=54.25MHz 1.2
1st SIF Input Capacitance C; (5IF1) f=54.25MHz
[SIIF Section]
SIF Limiting Sensitivity V; (lim) Vi1=5V
FM Detection Output Voltage Vo Vi =5V 310
AMR AMR Vi1=5V 40
Distortion THD Vi1 =5V
SIF S/N S/N (SIF) Vi1=5V 58
[Muting and Deleal]
AFT Defeat Start Vollage Vi4TH 0.5
AV Muting Start Voltage VaTH 0.5
I'M Muting Start Voltage Voru 0.9
AFT Defleat Voltage VDig 3.9
Equivalent Circuit Block Diagram
- 'é o =
- S E W 2
4] 23] 2 [21 [o] Dl [ie] [i7]_ [l [is] [1a] [i3)
Eb e ] AFT
LM | APG !
IEW DET
IF AGC
I ™ =
FM DET AMP
1
ZIFS A%Z,S gy
AMPN
I | | T Voo
DT e [ [T G Ted [ (] [e] Do [m] [igf
= o 5 o = = — = 8 = E |
°F w o, %ok % S u g
a %E £ 5 E
g 2% - ke
TR

typ max unit
0.8 MHz
—0.8-045 MH=z
1.7 Miiz
—-17 —-1.0 MH=z
2.1 MHz
-21 —1.2 MHz
2.8  b5.6kHzmV
22 21 dB

2 27 k&

3 6 pF

43 49 aBpv
460 600 mVrms
55 dB
0.5 1 %
73 dB
1.2 vV
1.1 v
1.9 \Y
45 51 A%
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Precautions when using the LA7570
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Description of Operation

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

M e
kS 1k

E 4

M I

b

!
©&—

= Amp> Am;)2> Amp3 o video det
® o

I

AGC Control Unit (resistance: Q1)
Fig. 1

2. Video detector
As shown in Fig.2-1, the video deteclor is a PLL-type. The bandwidth-compressed vestigial sideband
system is used to transmit the TV signal. Thereflore, the VIF signél selectivity characteristic of a
receiver is such thal the nyquist slope characteristic is provided near the picture carrier by a SAW
filter. .
When the IF signal passes through the nyquist slope, the sideband near the picture carrier is cut as
shown in Fig.2-2, causing phase distortion to oceur. This phase distortion causes nyquist buzz Lo
oceur, _ ‘ _
This video detector has a Nyquist Slope Canceling (NSC) circuit connected to the PLL loop input to
prevent the nyquist slope-caused phase distortion from occurring. This NSC circuil acts (o
compensate the phase distortion of the IF signal inpul to the APC detector and suppress the nyquisl
buzz.

F Signal Video Det
igna 1o Video amp

o ' @— o

Phase

shifter
o

APC Det

NSC X VOO

LPF

Fig. 2-1

Nyquist Slope _A

\\ Upper Sideband (L))
Picture Carrier (C}

Lower Sideband (L)

Fig.2;2_ SAW Filter Characteristics
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3. Video amyp B/W noise canceler
‘ As shown in Fig.3-1, the video amp amplifies the detection output voltage over a wide band to th.e

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 operates as shown in Fig.3-3 as the input of noise exceeding the white level
of the video signal as shown in Fig.3-2 will cause noticeable noise on the screen. '

Black: The noise canceler operates as shown in Fig.3-3 as the input of noise exceeding the sync signal
tip as shown in Fig.3-2 will prevent proper operation of the next-stage syne separation circuit.

IF Signal

Video Amp

vCOo
Vet
Fig.3-1
White Noise
[ Whito Noise |
Videe Signal

/

/

Black Noise

Black Noise H
Fig.3-2 y Fig.3-3
4. Lock detector
As shown in Fig.4, the lock detector is an APC time constant swilching detection circuit which
expands the APC pull-in range. The detection circuit operates by the OR of the IF AGC voltage and

the video signal. The weak field is detected by the IF AGC voltage and the unlock state when detuned
is detected from the video signal.

IF AGG ©

Video Qutput ©

5. AGC detector
As shown in Fig.5, the AGC detector is equipped with a noise canceler function which prevents
malfunction of the AGC system. The AGC detection output (pin 11) is also used for video output, FM
detection outpul, and as the simultaneous mute (AV MUTE) pin.

10k
w0 IF AGC Op—¥th—r

j_IOMk;

[
15-15
SW

—O
< Video Signal
—g bias

———o0 bias

Unit (resistance: 1)
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6. RFAGC
As shown in Fig.6-1, the RF AGC controls the gain of the tuner’s R amp. Measurement is made
whether the region is snow region (noise on the screen, poor /N ratio) or a saluration region (contours
can be clearly seen but look bad due to video signal distortion), and the RF AGC delay point is set as
shown in FFig.6-2. Pin 4 is also used for video output, FM detection output, and as the simultaneous

mute (AV MUTE) pin.
a from IF AGC
Tuner
] 6.3V
£
L »
Tuner RF AGC Looptime.
constant Video &
Audio Mute
RF AGC VR
Fig.6-1
Unit {resistance: )
s
2
= Saturation area
c
£
Snow area
7
* ANT Input Level
Fig.6-2
7. AFT

As shown in Fig.7, the AFT is a balanced-type using a quadrature delection circuit. The inpul signal
is shifted 90° by the internal capacitor and external phase shifter, and quadrature-detecled. Pin i4is

also used as the AFT Defeat pin.
Cg forms a sound carrier trap for preventing malfunetion of the AFT,

F Sicnal Multiplier
IgNna
._> » > H DC Amp (B

‘L =2p =f2p

)

Fig.7 -Unit {resistance: {1, capacitance: F)
8. SIF limiting amp

A.s shown in Fig.8, the SIF limiting amp is an unbalanced limiting amp consisting of four stages
directly connected. There is negative feedback within the IC to balance the differential amplifier.

Ampl Amp2 Amp3 Ampd

= [~
> > >—0 to quad dets
L

Unit (resistance: 1)

200
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9. Quadrature detection

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

1. Demodulation output ........ mainly Q,

2. Distortion ................. linearity of phase shifting circuit, symmetry of § curve
The linearity of the phase shifting circuit can be improved by lowering Q. and increasing the band
with a single-tuned circuit, but the FM detection cutput will drop.
Pin 2 is also used as the SIF mute pin.

Phase shift
circuit

% AF Mute

%7
P
Limitng Amp (= —I—~—-®~——— Bufter Amp»—-@

Fig.9

Unit (resistance: {1, capacitance: F)

10. 1st SIF detector
The 1st SIF detector is configured as shown in Fig.10. A preamplifier is placed in the preceding stage
of the deteclor.
This detector is used to process the 1st SIF signal only. Therefore, the detector is not affected by
nonlinearity of the VIF amplifier, ete., improving the buzz, beat characteristics.

100

Pre Amp ><
o
| A MIXER

——A—
2

L

|

®

Fig.10 Unit (resistance: 02)

VCO adjustment methods
The following two methods are available for adjusting the VCO.
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 (V1) at this time.
¢. Raise the IF input level to the desired value. Free the IF AGC from GND (internal AGC). Adjust
the VCO so that the voltage (V2) on pin 20 is equal to V.

No.3293-8/11
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v1=v2
DYM Note : When adjusting by this method, use a DVM (digital
= , : voltmeter) with high input impedance. AtZi=10M{,
=-1 the adjustment error is approximately 20kHz The

error (AV) with the DVM connected is

R
A = -
v Vimy)=v{1 IR )

The change in VCO free-running frequency (A
according to AV is Al (kHz) = AV X .
where B=VCO control sensitivity (kHz/mV)

Unit {resistance; 2)

2, Direct reading method
a. Lower the IFF input level and adjust the IF AGC {pin 11) to between GNI} and about 4V (VCO free
run).
b. Monitor the carrier [requency leaking from pins other than the VCO coil, or pattern, chassis, and
adjust the VCO ¢oil to obtain the desired frequency (fp).

Measurement of VIF selectivity characteristics
The pull-in range of the PLL-type VIF IC is approximately +2MHz. Thus, it is not possible to measure
the matching characteristics of the tuner SAW filter easily as with the dummy synchronization
detection method. The following is just one example of how to measure the selectivily characleristics
for a single signal,

_Test Circuit

Video Outpun
Sweep Tuner LA7570 ® ©
SG
/ Trap 2
Input from TP

External

detector
- @&

' Marker Unit ( capacitance: F)

Scope

Conditions

1. Apply voltage to the IF AGC (pin 11) and adjust unit the video output ® is 0.5Vp-p.

2. Attach a 4. 7uF capacitor to the APC filter (pin 20) so that the PLL is unlocked.

3. The waveform shown in the diagram below can be monitored through the externally mounted
detector.

Quiescent

YCO free run :1 § !
S C P

Note : Error will occur in the measurement of the selectivity characteristics if the video frequency
changes between @ and © (by a video equalizer, ete.),
Externally Mounted Detector (Example}

48] (2} Voltage doubler type
Ge diode Go di
e diode

IN 474 ) ouT IN out
10k 100 10‘022“ Ge diode 100k Io.ozzy ‘
Ge: Germanium diode

No.3293-9/11
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Coil Specification

JAPAN US PAL
f=58.73MHz f=45.75MHz f=38.9MHz
VCO coil
T
L g o |6T 0.12¢ s o 9T 0.12¢ o | 11T 0.12¢
C=2p24pF C=2dpF C=24pF
o o] o]
) o o
HWE226-4 1 HW6227-4 MAB389
AFT coil
e s 51317 050 o [3¥T U.5¢ \%\'\i 7157 0.5¢
;%\z ! 0 o
|
MAB1 81 ‘1 MAB3L3 MAT7115
NSC coil i
T3 5 5137 0.14¢ ! ¢ o |4T 0.14¢ o |57 0.14¢
C=91pF | C=§1pF C=81oF
o 1 © ‘
o 1 s} o]
MAB15Q-2 | kweees KW9O0O1
SIF coil
Ts s S]eT D.UBaﬂE s S119T 0.08¢] ¢ [oe—— o257 0.084
C=100pF ! C=100pF C=100pF
‘ o
o ) o
KS6102-1 K36102-1 MAS8182
SAW Picture Picture Picture
Filter TSF1132L TSF1229L TSF5315
{SANYO) Sound Sound
TSB1101P TSB 205P
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Sample Application Circuit (Japan)

+ o Voo
+ av

Video
CUTPUT

91p{T3

NSC

. 12
Audio
OQUTPUT ke y 3

0.47u
4 820k
10k 1 .

Unit {resistance: Q, capacitance: F)

W No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention 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 indemnify and defend SANYO ELECTRIC GO, LTD., its affiliates,
subsidiaries and distributors and all their officers and employeses, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:
@ Mot impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO. LTD, its affiiates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information {including ecircuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYOQ belisves 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. ‘
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