Ordering number : EN5118A

Monolithic Linear 1C

LA7440, 7440M

Video Signal Processing IC
for VHS VCR Systems

Overview

The LA7440, 7440M is a video signal processing single-
chip IC that, except for the VHS format VCR SECAM
chrominance signal, handles the PAL-G, B, I M and N,
NTSC-M, 443 NTSC, MESECAM and NAP-G, B, I, M

and N formats. IC internal trimming is used o make the -

LLA7440, 7440M is completely adjustment free, and in
combination with a special-purpose CCD (the LC89971,
89971M) it provides a significant reduction in external
components, in¢luding the glass delay line. Thus the
LA7440, 7440M can significantly reduce the signal
processing board manufacturing costs. Furthermore, the
LA7440, 7440M 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 LA7411, 7416 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 LA7440, 7440M with a special-

purpose CCD (the LC89971, 89971M).

Minimal number of external components

New built-in components:

— Detail enhancer CR

— C-trap in the Y low-pass filter

— Crystal selector switch

— 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 (48-pin QIP or DIP)

Package Dimensions
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LA7440, 7440M

Functions
All VHS format VCR signal processing functions
Luminance Chrominance
Video am 3.58 BPF/4.43 BPF Half H killer
80 amp. ACC amp. BGP generator
Feedback clamp .
Main LPF ACC det. Killer det.
AP Y:lll; AVNS Main converter VCo
VCA { S) 1.3MLPF Phase shifter
Syn " VXOrXO Sub converter
4"2 ssepa{ a[ of Side lock det. 4.21/5.D6BPF
. regulator 3rd lock protector
Video AGC amp. NL emphasis Pre amp. Burst gate amp.
Video AGC det. Main emphasis Burst emphasis (NTSC)
REC Pre LPF White/dark clip Killer
Detail enhancer FM modulator APC det.
1/2 fyy carrier shift AFC det.
FM AGC amp. Drop out det. Pre amp. APC det.
FM AGC det. NL de-emphasis Burst de-emphasis (NTSC) ID det.
Double limiter Picture control PB amp. DCC
FM demodculator YAC mix Killer Trick det.
PB Sub LPF NAP DPLL
Double high pass noise canceller PAL burst sequence
QV/QH/character insert -~ Compensator
Main de-emphasis Carrier balancer
DoC Burst gate amp.
Specifications
Pin numbers are for the LA7440M
Maximum Ratings at Ta = 25°C
Parameler Symbol Conditions Ratings Unit
Maximum supply voltage Vg max 7.0 v
L LA7440 1150
Allowable power dissipation Pd max mw
LA7440M: Ta g 65°C* 1350
Operating temperatre Topr —10 1o +65 °C
Storage 1emperature Tsig —40 1o +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 Conditions at Ta = 25°C
Parameter Symbol Conditions Aatings Unit
Recommended supply voltage Voo 50 v
Operating supply voltage Vee 0p 481052 v
Operating Characteristics at Ta = 25°C, Voo =50V
Parameter | Symbot 1 Conditions min typ max Unit
[Record Mode Y System)
Record mede current drain lech Input: 1.0 Vp-p video signal 100 130 160 mA
EE output level 1 Vgg! Input: 50 Hz system 1.0 Vp-p video signal 1.95 2.05 . 215 Vp-p
EE output level 2 Vee2 Input: 60 Hz system 1.0 Vp-p video signal 1.85 2.05 2.15 Vp-p
AGC characteristics 1 AGC1 Input: 50 Hz system 2.0 Vp-p video signal 2.05 2.15 2.25 Vp-p
AGC characteristics 2 AGC2 Input: 50 Hz system 0.5 Vp-p video signal 1.90 2.00 2.10 Vp-p
AGC characteristics 3 AGCa Input: 50 Hz system with only SYNC increased & dB 555 815 695 mvVp-p
AGC characteristics 4 AGC4 Input: 50 Hz system with only SYNC decreased 6 dB 370 410 450 mVp-p
Sync separator output leve! VsyR The SYNC-OUT output puise wava height 39 4.1 43 v
Sync separator outpul pulse width |  PWgyn | The SYNC-OUT cutput puise width 40 4.3 46 ps
Sync separalior oulput )
pre-record delay time ATsyR | The SYNC-QUT delay time 0.9 1.1 1.3 ns
Sync separator (hreshold level THgyr -20 -15 d8

Continued on next page.
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LA7440, 7440M

Continued from preceding page.
Parameter I Symbol I Conditions min wp max I Unit

[Record Mode Y System)

Pseudo-H inserticn level aHDR With 2.7 V applied to T14A -400 =300 ~200 myv

Whilte insertion level AWHR | With 1.3 V applied to T144 - 100 250 400 mv

VCA delection voltage Vvca 3.00 3.20 3.40 v

Record YNR operation EP/LP VR-vyNR1 | Input: 50 Hz system standard color bar signal 10 12 14 mvp-p
- The 1 MHz anenuation with respact to 500 kHz;

Y-LPF frequency characteristics 1 YLPF1 3.58 systom -0.5 0.0 +05 dB
. The 2 MHz attenuation with respect to 500 xHz;

Y-LPF frequency characteristics 2 YLPF2 3.58 syatem -10 0.0 +1.0 dB
. The 3 MHz attenuation with respect to 500 kHz;

Y-LPF trequency characteristics3 | YLPF3 3.58 system -9 -7 -5 dB
. The 3.58 MHz attenuation with respect to 500 kHz;

Y-LPF lrequency characteristics 4 YLPF4 3.58 system -25 dB
- The 4.2 MHz attenuation with respect to 500 kHz;

Y-LPF frequency characteristics 5 YLPF5 3.58 system -15 dB
- The 4.43 MHz attenuation with respect to 500 kHz;

Y-LPF frequency characterislics 6 YLPF& 4.43 system -25 dB

FM modulator ouiput level Ve No input 1.0 1.2 1.4 Vp-p

Carrier frequency 1 FEM1 50 Hz system 37 38 38 MHz

Carrier frequency 2 FEmz 60 Hz system 33 34 35 MHz

FM modulator output 2nd

harmonic distortion Huop —40 =35 dB

Deviation 1 DEV1 50 Hz system 0.95 1.00 1.05 MHz

Deviation 2 DEv2 60 Hz systern 0.95 1.00 1.05 MHz

FM modulator linearity Lyon -2 0 +2 %

1/2 fy carrier shift cs 6.5 7.8 8.1 kHz

Emphasis gain Ggmp | Inpur 0.5 Vp-p, 10 kHz sine wave -05 00 +0.5 dB

Detail enhancer characteristics 1 GpeTy Input: 158 mVp-p, 2 MHz sine wave 1.6 19 2.8 dB

Detail enhancer characteristics 2 Gpgrz | Input: 50 mVp-p, 2 MHz sine wave 31 4.1 5.1 dB

Detail enhancer characteristics 3 Gpera | Input: 15.8 mVp-p, 2 MHz sine wave 5.3 6.3 7.3 aB

NL emphasis characteristics 1 GuLempt | Input: 500 mVp-p, 2 MHz sine wave 05 1.4 23 dB

NL emphasis characteristics 2 Gnrempz | Input: 1568 mVp-p, 2 MHz sine wave 26 as §.2 dB

NL emphasis characteristics 3 GnLempa | Input: 50 mVp-p, 2 MHz sine wave 49 6.4 79 daB

Main emphases characteristics 1 Guer Input: 100 mVp-p, 500 kHz sine wave 49 52 55 d8

Main emphases characteristics 2 GpE2 Input; 100 mVp-p, 2 MHz sine wave 13.1 13.6 14.1 dB

White clipping level Lwe Input: 1.0 Vp-p, white 100% video signal 186 185 204 %

Dark clipping level Lpc Input: 1.0 Vp-p, white 100% video signal -55 -50 -45 %

[Playback Mode Y System]

Playback mode current drain lecp 135 160 185 mA

Dropout compensation time Tooc 0.72 0.85 0.98 ms

DOC leop gain Gpoc | 5H later -1.0 0.0 +1.0 1]

Playback Y level Vyout | For playback of an FM signal with a 1.0 MHz deviation 1.95 2.05 2.15 Vp-p

FM demodulator linearity Lpem 2,4,6 MHz -35 0.0 +3.5 %

Demodulation sensitivity Spem 0.47 0.52 0.57 VIMHz

Carrier leakage CL Input: 4 MHz, 600 mvp-p -40 -35 d8

YN isti

Playback YNR characorisics | Gp.ywar | Input: 50% white + CW -25 dB

LP/EP

NL de-emphasis characteristics 1 | GuyLpgy | Input: 158 mVp-p, 2 MHz sine wave -6.0 =5.0 -4.0 dB

NL de-emphasis characteristics 2 | Gy pgz | Input: 50 mVp-p, 2 MHz sine wave -10.5 -9.0 -7.5 dB

Double noise canceller .

characleristics 1 Gwnet | Input; 158 mVp-p, 2 MMz sine wave -23 -1.8 -1.3 dB

Double noise canceller ‘ .

characteristics 2 Gwnez | Input: 50 mVp-p, 2 MHz sine wave -6.0 -5.0 -4.0 dB

Double noise cancelier . .

characleristics 3 Gwnea | Input: 15.8 mVp-p, 2 MHz sine wave -10.5 -9.0 -75 d8

PIC-CTL hard response o u .

characteristics 1 GpH1 Input; 50% video + sine wave { = 1 MHz, 158 mVp-p 4.5 55 65 dB8

Continued on next page.
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LA7440, 7440M

Continued from preceding page.

Parameter l Symbol ] Conditions l min [ typ max Unit
|Record Mode Y System]
:}:g;:;l;le.rg?igr;sponse Gpuz Input: 50% video + sine wave f = 2 MHz, 158 mVp-p 8.0 9.0 10,0 dB
;:(;;S;le.r::ihcﬁsponse Gpg1 Input: 50% video + sine wave f = 1 MHz, 158 mVp-p -4.5 -3.5 -2.5 dB
;:2;:;;;?&;?90”“ Gpgz | Input: 50% video + sine wave [ = 2 MHz, 158 mVp-p -9.0 -7.0 -50 dB
rpﬁ::g:é:)'"ser"m level AVDp | With 5V applied to T14A -150 50 +50 mv
:;";:;‘g:é':)'”w"°" lovel aHDp | With 2.7 v applied 1o T14A -400 -300 -200 mv
White insertion level (playback) AWHp With 1.3 V applied to T14A 100 250 400 my
Sync separator outpul leve! Vgye The SYNC-OUT output pulse wave height 39 4.1 43 v
Sync separator output pulse width PWgyp | The SYNC-OUT output pulse width 4.2 45 48 ps

r

preracord delay e oTsve | s | e | e
4.2 V regulator voltage VReg 4.0 42 4.4 v
[Record Mode Chrominance System)|
glr::;:i‘g:zzllg\:t:z?gt lovel Vona.as Input: PAL/GBI standard color bar signal, 1 Vp-p 150 190 230 mvp-p
Burst enhancement leval Ggp Input: NTSC standard color bar signal, 1 Vp-p, SP/EP 55 6.0 6.5 dB
VX0 oscillater level 1 Vvxo.ri1 | Input: NTSC standard color bar signal, 1 Vp-p 300 500 700 mVp-p
VX0 oscillator level 2 Vyxo-rz | Input PAL/GBI standard color bar signal, 1 Vp-p 300 500 700 mVp-p
Record ACC characteristics 1 ACC.gy | With only the chrominance signal level increased 6 dB +0.2 +0.6 dB
Record ACC characieristics 2 ACC.ga | With only the chreminance signal level decreased 6 dB -05 0.1 dB
ACC killer on input level Vacck-oN -26 dB
ACC killer on output level Vo.accK -60 -50 daB
ACC killer recovery input leve! VACCK-OFE -20 4B
VXO conlrol sensitivity Svxo 13 a2 5.1 Hz/mV
APC pull-in range 1 alapes 350 Hz
APC pull-in range 2 Alapea -~350 Hz
BGP delay time tp Input: PAL/GBI standard color bar signal, 1 Vp-p a 34 a7 ps
BGP pulse width tw 4.7 49 51 ns
AFC pull-in range 1 Afarcy +1.0 +7.0 kHz
AFC pull-in range 2 Afapca =37 -1.0 kHz
YC separation capability (NTSC) VoRrzs Input: 50% white + 3.57 1678 MHz -20 dg
[Piayback Mode Chrominance System)
Video output burst level Vop.11 | SP mode, input; burst 30 mVp-p 255 300 45 mVp-p
Pin 25 output burst level Vop.ps | 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 +0.5 +0.8 dB8
Playback ACC characieristics 2 ACC_pa | With the chrominance level decreased 6 dB -0.8 -05 dB
Playback killer on input level Vack.p =40 -32 -25 dB
:Lz:;ﬁ:ngvl;:ller on chrominance Vorck.p a4 40 dB
Main converter carrier leakage Cp The 5.06 MHz carrier leakage component -40 -33 dB
Burst deemphasis level NT Gpp NTSC mode -5.25 -5.0 —4.75 dB8
Playback XO output level 1 Vxo-p1 300 450 600 mVp-p
Playback XO output level 2 Vxo-p2 300 450 600 mVp-p
; L?’::::y’:g;’:ﬁgf‘” Afxo [ AIXO =T - 4.433619 (MHz) -9 0 +9 Hz
SLD detecter current 1 Istp1 170 MA
SLD detector current 2 Isio2 170 pA
NTSC playback burst cutput level VenT NTSC mode 255 300 us mvp-p
Yo 10 PAL conversion - VB-NAP 10 00 | s10 | 8
NTSC 1o PAL conversion burst |~ sp.nap -20 00 | +20 | <8
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LA7440, 7440M

L.7440M Control PIn Table

Pin No. Control function L M H
3 P | Edit 3.8 VDC or more
1.0VDC 1o less 1.51025VDC 3.5VDC or more
5 AP | YNR(AVNS)-CTL YNR-off YNR-CTL YNR (strong)
R Rl . 3.2 VDC or more
6 1.5VDC orless 2.0t03.0VDC
PINCCTL N. C-off N.C-CTL
01019 VDC 2.3 VDC or more
12 R/P | C-rotary Low CH High CH
0.8 VDC or less 12t022VDC 261033VDC 3.7 VDC or more
14 P QVIGH CHARA. le_ Through CHARA insert Pedestal insert QV insert
15 P Auto QH INS on Pull down by 3.9 ki
1.6V orless 2.0V or more
P E-MM E-M (50 Hz) M (60 MHzZ)
18 NL " 0.6 VDC or less 1.0t0 3.0VDC 3.9 VDC or mere
. L.-on {weak) N. L.-off N. L.-on N. {.-off
R | Detal-ENHA Normat Weak and fc down Normal
29 P |EPiLPSP 1S§ VOC or less ié) to 27 VDC EPQ VDC or more
) . 3.0 VDC or more
23 R SP carrier shift stop SP carrier shift stop
o4 p NAP 1.2 VDC or less 2010 27VDC 3.3 VDC or more
Through Balanced-mod output NAP-on
26 aP |NTMESECPAL ;’fLVDC or less :‘gg;zg'f vDC :I$S\lgc or more
29 P Trick 3.9 VDC or more
35 R/P | Filter-change 2.0 VDC or less 3.0 VDC or more
44 P DOC-oft 4.1 VDC or more
48 R/P |PB-H 4.0 VDG or more
Note: Do not allow pin 3 to fall under 1.5 V. {The chip will enter test mode.)
Function Control in each of the LA7440M Operating Modes
YNR NL Detail enhancer NC
Edi P Pi | Pin 6 control Pi | PIC-CTL 2 .fH
it in & control in 18 control {with pin 18 control L/H} in 6 contra c::il;tar
L M H H M L M H L M H
On Ot Cff Off Of On Ot Variable | Center - - —_ -_— (g,
sp
Oft Off (o] Oft of On oH Variable| Center — — — —_ o
(%)
REC K1=02(K1=02
LP On [ol} K2 e 0.0|K2 =00 On On O Variable| Center — — — - o]
EP = = 0.
of | o [K373%151=%%1 on | on | o |varave|cemer | — | — | — | — 1 o
Ki =0.0|K1=00[K1=05 .
o On K2 - 00|K2=00|K2=00 Off On — -— - Oft | Varable| Center } Center —
Ki =00|K1=02|K1=05 .
o8 Off k2 -00lkz=00lKkz=-00 Otf On —_ — - Offt }Varable| Center o] —_
K1=00]K1=02]|K1=05 )
P On K2=05|Kk2-05|k2=05 On On - — — OH Variable | Center | Center —
EP K1=00[|K1=02|K1=05 .
ot 12eoslkzeoslkz-o0s On On — — - Off |Variable| Center e} —

Note: 1. K1 is the YNR coefficient, K2 is the LNC coefficiant
2. Use the 1/2 |, carrier shift entries in parantheses when pin 23 is high.
3. The detail enhancer is off when pin 18 is at the middle lavel.
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LA7440, 7440M

LA7440 Test Circuit )
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L A7440, 7440M

LA7440 Block Diagram
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LA7440, 7440M

LA7440M Test Circuit

TIBA TISA T34A
o]

S oy
ika
[7=<l
i ]
x
w
o
u
+
F
W
na
X e
om

SWIsA

NTSC/MESEC/PAL

o

E3

[A)

; b
L]
[A]
W

-
WY
in
w

T\&S mep-ouT

-

6
[%)
N
:::

-]
£x
*a iy
r_“ , r
0.0224F = * Pla
L/ 321FH
FH— 33_ YCo 8LD AFC APC
taF tko DET DET
T LY
BGP 1 — n.nEEmn{
DELAY KiL—wpKILLER
2rst
REC APC-KILLER o
- -puT .
PE 8LD-PULSE-QUT |_ANCER o
4
T40A : o
HEG,\LLB MES|
LPF
0.022sF MAIN 1 TBURST
4t CONY T | EMPH __KESEC
‘ REC W1SC
i T414
4.1::: L P, e oLEGe-¢
- L
@2 GND T BoR BENTBGPL Fac - :
HALF H, BsRa R BPF NT+REL
KILLER p e
FHN 23 FM DOUBLE + -
T43A 0.03sF Agc LINIT e
l FM
Swada DOC-8TOP ., DEMOD
™ ” o REC
o— a4
Tddr 0.014F X3 Fe L lcanrIER][ DOC
“‘ MDD SHIFT DET

R PTT |.o:':= e _- EEE
T454
T

Jrzaka a,7k0 ‘
FMABC BYNC
RET SEP
2D ——fcLair} o Lgr
1aF
O-J ’ @v/GH INa
T474 DELAY CLAMP CHARA INS
[a'n_lun ' ‘ W/D CLIP
Pa-H 8 N0 | [DETaIL
] i CLIP ENH Ao YitED
T48A0 L DET AGE VILED
A
MAIN NL el In 13
ENPH ENFH YNR CTL
. vee
1 2 a 4 5 8 7 [ 9 1o 11
VIBED BYNG Vine
2,7k 0 s L Ju N (& ouUT [Lef oUT
w L .ﬁ o k& 2 e so00
o - o w W
RUALE - {su 1A d o o ot < a
1 3 a e B Th - L3
C1Y] o ~ o I
" 30pF <
112" af BBOO J.B T7A 782
o]
TiA TZA T3A T4A THA TEA TBA TIOA L YPR

w0
x
=

it 2
o] 4+ { :
}_ : *B'HBA
2T
BNAB| Lw
3.9k _{su:u

No. 5118-8/10



)
i

O
2]
x
»
o
I
h =

-y
OI'U
o
-

A.9ko 3.9ka

3
¥

b PE AMP
S
KILLER

2F5C
CHROMA
N.C.
€ NTSC
25 ALL HESEC

T24A
HiNAP 3
MrEALAMOD=-0UT 17 £5
Lt THROUGH al In
24 )
1’y
L3 3 ;
Lo :
B SW24A| ™
: IN23A
© CARRAIER SHIFT
23 ~ PaTOP=H
-]
T23A 2
i1 £=
22 e
~|epsLP/5P - \1_ I
3| To
T224A :
2 aw22A[ ™
0,0224F BAZ1A
T
T21aA

LLEY:-F) ?

PULL DOWN
AUTO GH ING ON

TAA TiCA

782

Ti1a

T118 Ti24

2
C-ROTARY

LCBI871M (CCOD)

8 »

1fn124

o
3.6%0
TLBA
Ti4A r
>— %
av/gH
INGERT
T13A o i
O x
gt 2 1=
M a
1aF =
3 -
SH13A




LA7440, 7440M

LA7440M Block Diagram
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LA7440, 7440M

B No products described or contained herein are intended for use in surgical implants, life-support systemns, aerospace
equipment, nuclear power control systems, vehicles, disastar/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 indemnity and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims 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 ather rights of third partias.

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