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Monolithic Linear IC

LA7449, 7449M

Video Signal Processing IC
for VHS VCR Systems

Overview

The LA7449, 7449M is a video signal processing single-
chip IC that handles the PAL-G, B and I, 4.43 NTSC,
MESECAM and NAP-G, B and I formats. IC internal
trimming is used to make the LA7449, 7449M is
completely adjustment free, and in combination with a
special-purpose CCD (the LC89970, 89970M) it provides
a significant reduction in external components, including
the glass delay line. Thus the LA7449, 7449M can
significantly reduce the signal processing board
manufacturing costs. Furthermore, the LA7449, 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 LA7449, 7449M with a special-
purpose CCD (the LC89970, 89970M).
« Minimal number of exiernal components

New buili-in components:

—— Detail enhancer CR

— C-trap in the Y low-pass filter

— 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 DIF)

Package Dimensions
unit: mm
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LA7449, 7449M

Functions
All VHS format VCR signal processing functions
Luminance Chrominance
vid 4.43 BPF Half H killer
Fi e::ams. | ACC amp. BGP generator
Me;n LP(; clamp ACC det. Killer dat.
Main converter vCO
AP 322 (AVNS) 1.3MLPF Phase shifter
Svn : VXCG/XO Sub converter
4"2 5““{ at:' Side lock det. 5.06 BPF
2 ¥ reguiator 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 Kilter
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) 1D det.
Double limiter Picture control PB amp. DCe
FM demodulator Y/C mix Killer Trick det.
PB Sub LPF NAP DPLL
Double high pass noise canceller PAL burst sequence
QV/QH/character insert - Compensalor
Main de-emphasis Carrier balancer
DOC Burst gate amp.
Specifications
Pin numbers are for the LA7449M,
Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 7.0 v
Allowable power dissipation Pdmax | Ta<65°C* 1350 mw
Operating temperature Topr -10 10 +65 °C
Storage temperature Tstg —40 to +150 G
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 Ratings Unit
Recommended supply voltage Vee 5.0 v
Operating supply voltage Voo op 48105.2 A
Operating Characteristics at Ta = 25°C, Ve =50V
Parameter [ Symbol | Conditions min typ max Unit
[Record Mode Y Systern)
Record mode current drain lech Input: 1.0 Vp-p video signal 100 130 160 mA
EE output level 1 VEE1 Input: 50 Hz systern 1.0 Vp-p video signal 1.85 2.05 215 Vp-p
AGC characterislics 1 AGC1 Inpur: 50 Hz system 2.0 Vp-p video signat 2.05 215 225 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 AGC3 Input: 50 Hz system with only SYNC increased 6 dB 555 615 695 mvp-p
AGC characteristics 4 AGC4 Input: 50 Hz system with only SYNC decreased 6 dB 370 410 450 mVp-p
Sync separator output level VgvR The SYNC-OUT output pulse wave height 39 4.1 43 Vv
Syn¢ separator output pulse width PWgvn | The SYNC-OUT output pulse width ' 4.0 4.3 4.6 us
Sync separator output .
prarecord delay time ATgyr | The SYNC-OUT delay time 0.9 1.1 1.3 ns
Sync separator threshold level THsyR -20 -15 dB

Continued on next page.
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LA7449, 7445M

Continued from preceding page.

Parametar l Symbol Conditions I min l typ I max ] Unit
[Record Mode Y System]
Pseudo-H insertion levet AHDRp With 2.7 V applied to T14A —400 -300 ~200 my
White insertion level AWHR With 1.3 V applied to T14A 100 250 400 mv
VCA detection voltage Vyea 3.00 3.20 3.40 v
Record YNR operation EPALP VR.ynat | Input: 50 Hz system standard color bar signal 10 12 14 mvp-p
Y-LPF frequency characteristics 1 YLPF1 | The 1 MHz attenuation with respect to 500 kHz -05 0.0 +0.5 dB
Y-LPF frequency characteristics 2 YLPF2 | The 2 MHz attenuation with respect 1o 500 kHz -1.0 0.0 +1.0 dB
Y-LPF frequency characteristics 3 YLPF3 | The 3 MHz attenuation with respect to 500 kHz -25 -0.5 +1.0 dB
¥Y-LPF frequency characteristics 4 YLPF4 The 4.43 MHz attenuation with respect to 500 kHz -25 dB
FM modulator output level VF.;q No input 1.0 1.2 1.4 Vp-p
Carrier frequency 1 FEma 50 Hz system 3.7 RE: 39 MHz
R «w | <5 | w
Deviation 1 DEVY 50 Mz system 0.95 1.00 1.05 MHz
FM modulator linearity Lyop -2 0 2 %
142 ty carrier shift cs 65 7.8 9.1 kHz
Emphasis gain Gepup Input: 0.5 Vp-p, 10 kHz sire wave -0.5 0.0 05 dB
Detail enhancer characteristics 1 GpeTy Input: 316 mVp-p, 2 MH2 sine wave 16 1.9 26 dB
Detail enhancer characteristics 2 Gperz | Input: 100 mVp-p, 2 MHz sine wave 31 41 5.1 dB
Detail enhancer characteristics 3 Gperz | Input: 31.6 mVp-p, 2 MHz sine wave 53 6.3 73 dB
NL emphasis characteristics 1 GuLEMPr | Input: 500 mVp-p, 2 MHz sine wave 0.5 1.4 23 dB
NL emphasis characteristics 2 GyLempz | Input: 158 mVp-p, 2 MHzZ sine wave 26 3.8 5.2 dB
NL emphasis characteristics 3 GuLemps | Input: 50 mVp-p, 2 MHz sine wave 49 6.4 79 dB
Main emphases characteristics 1 Guer Input: 100 mVp-p, 500 kHz sine wave 4.9 5.2 5.5 dB
Main emphases characteristics 2 Gue2 input: 100 mVp-p, 2 MHz sine wave 131 13.6 141 dB
White clipping level Lwe Input: 1.0 Vp-p, white 100% video signal 186 195 204 %
Dark clipping leve! lpc Inpuit: 1.0 Vp-p, white 100% videa signal -55 -50 —45 %
[Playback Mode Y Systemj
Playback mode current drain lccp 135 160 185 mA
Dropout compensation ime Tooe 0.72 0.85 098 ms
DOC loop gain Gpoc | SH'ater -1.0 0.0 +1.0 dB
Playback Y level Vyour | For playback of an FM signal with a 1.0 MHz deviation 1.95 2.05 215 Vp-p
FM demodulator lingarity 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 dB
Playback YNR characledstes | Gp.yar | Input: 50% white + GW -25 dB
NL de-emphasis characteristics 1 | GuLpgy | IPput: 158 mVp-p, 2 MHz sine wave -6.0 -5.0 —40 dB
NL de-emphasis characteristics 2 | Gyipez | Input: 50 mVp-p, 2 MHz sine wave -10.5 -8.0 -75 dB
‘[:)ho::;::i:;z::nceller . GwNet _Input: 158 mVp-p, 2 MHz sine wave -1.8 -1.3 -0.8 dB
Qouble noise canceller Gwnez | Input: 50 mVp-p, 2 MHz sine wave 6.2 -5.2 4.2 dB
characteristics 2
E::rt:;:l?;s;emcgnceller Gmcg Input: 15.8 mVp-p, 2 MHz sine wave -11.7 -10.7 87 dB
E;g;:;;m‘:;'fswnse GpPH1 Input: SQ% video + sine wave { = 1t MHz, 158 mVp-p 45 55 6.5 dB
Z'g;ac;:rirf:i':;';sm"se Gerz | Wput: 50% video + sine wave f = 2 MHz, 158 mVp-p 8.0 9.0 100 B
zrl‘(;;;):;:'.rissc:i\‘;isponse Gps1 Input; 50% video + sine wave f = 1 MHz, 158 mVp-p -4.5 -3.5 -25 dB
I;:;:::;I;ris:if;?ponse Gpgz -~ | Input: 50% video + sine wave f = 2 MHz, 158 mVp-p 8.0 -7.0 5.0 d8
;T::::c:) inserion [evel AVDp | With 5V applied 1o T14A 150 50 o | my
:j;;‘g:\;:')i”“’”"” lovel AHDp | With 2.7V applied 1o T14A 400 -300 -200 mv

Continued on next page.
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LA7449, 7449M

Continued from preceding page.

Parameter I Symbel Conditions I min [ typ I max Unit
{Record Mode Y System)
White insertion level (playback) AWHp | With 1.3 V applied 10 T14A 100 250 400 mv
Sync separator cutput level Vgyp The SYNC-OQUT 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 ns
e w | e | s |
4.2 V regulator voltage VRes 4.0 42 4.4 v
|Record Mode Chrominance System]
S;::::L?::zzltxlzz?:l level VoR.3s8 | Input: PAL/GBI standard color bar signal, 1 Vp-p 150 190 230 mvp-p
VX0 oscillator level 1 Vyxo.a1 | Input: PAL/GBI standard color bar signal, 1 Vp-p 300 500 700 mvp-p
Record ACC characleristics 1 ACC i | With only the chrominance signal level increased 6 dB +0.2 +0.6 dB
Record ACC characteristics 2 ACG.py | With only the chrominance signal level decreased 6 dB -0.5 -0 dB
ACC killer oninput [evel VaccKk-ON ~26 dB
ACC killer on output level Vo.acck —£0 -50 dB
ACC killer recovery input level VACCK.OFF =20 aB
VXO control sensitivity Syxo 1.3 32 5.1 Hz/m
APC pull-in range 1 Afapey 350 Hz
APC pull-in range 2 atapcs =350 Hz
BGP delay time tp Input: PAL/GBI standard color bar signal, 1 Vp-p 3.1 3.4 3.7 us
BGP pulse width tw 4.7 49 51 ps
AFC pulkin range 1 Alarcy +1.0 +7.0 kHz
AFC pull-inrange 2 Afarco 37 -1.0 kHz
[Playback Mode Chrominance System]
Video output burst fevel Vop.11 SP mode, input: burst 30 mVp-p 255 300 345 mVp-p
Pin 25 output burst level Vop.ps | SP mode, input: burst 30 mVp-p ) 185 230 265 mVp-p
Playback ACC characteristics 1 ACC py | With the chrominance level increased 6 dB +0.5 +0.8 dB
Playback ACC characleristics 2 ACC.pp | With the chrominance level decreased 6 dB -0.8 -0.5 d8
Playback killer on input level Vack.p —40 -32 -25 dB
‘I:La‘:Etaz(v::Iler on chrominance Vorck.p _as 40 a8
Main converter carrier leakage CLp The 5.06 MHz carrier leakage component —40 -33 dB
Burst de-emphasis levei NT Ggp NTSC mode =5.25 5.0 —4.75 dB
Playback XO output level 1 Vxo-p1 300 450 600 mvp-p
:Lac:’::: ;’ff;;;gg‘:‘” alxg | ATXO =t 4.433618 (MHz) | 5 0 " He
SLD detector current 1 5104 170 pA
SLD detector current 2 Isin2 170 pA
NTSC playback burst output leve! VanT NTSC maode 255 300 345 mVp-p
Y iSC 1o PAL conversion VB-NAP -1.0 00 .0 d8
NTSC 1o PAL conversion burst | g 20 00 +20 o8
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LA7449, 7449M

L7449M Control Pin Table

Pin No. Control function L M H
3 R/P }Edit 3.8 VDC or more
1.0 VDC 1o less 1.5t 2.5VDC 3.5 VDC or more
5 AP | YNR (AVNS)-CTL YNR-off YNR-CTL YNR (strong)
R LLLLL 3.9 VDC or more
6 ' 1.5 VDC or less 2.0t03.0VDC
P (N.C.CTL N, C-off N.C-CTL
010 1.9 VDG 2.3 VDC or more
12 AP | Crotary Low CH High CH
0.8 VDC or less 121022 VDC 261033VDC 3.7 VDC or more
14 P |QUOHCHARA.INS 4 ou0h CHARA insert Pedestal insert Qv insert
15 P |Auto QHINS on Puli down by 3.9 k2
0.6 VDC or less 1.0103.0VDC 3.9 VDC or more
18 AP {N. L-on (weak) N, L-off N. L-on N. L.-off
R |Detail-ENHA Normal Weak and f; down Nomal
1.2VDC or less 201027 VDC 3.9 VDC or more
22 R/P |EP/LP/SP sP LP EP
23 R |SP carrier shift stop 39 :Sfi:e‘r’;m':mp
24 p NAP 1.2 VDC or less 2.0t0 2.7 VDC 3.3 VDC or more
Through Balanced-mod output NAP-on
26 AP |NT/MESEC/PAL 1p fLVDC or less raag éoE ?(.:.7 vDC :‘?SV([:)C or more
29 P Trick 3.9 VDC or more
44 P DOC-off 4.1 VDC or more
48 R/P |PB-H 4.0 VDC or more

Note: Do not afiow pin 3 to fall under 1.5 V, (The chip wili enter test mode.)

Function Control in each of the LA7449M Opetating Modes

YNR NL Detail enhancer NC
Pin & control 121y
Edit Pin 5 control Pin 18 contro! (with pin 18 control LiH) Pin 6 control PIC-CTL c:;r;i;:r
L M H L/H M L M H L M H
On Oft Oft Off Oft On Oft Variable | Center — — — —_ (2)
SP
Off Oft Ot Off Ot On Oft Variable [ Center — —_ —_— —_— o
{X)
REC Ki=02|K1=02
P On off K2 =0.0|K2=00 On On oft Variable | Center — — —_ - O
EP 1=0. =40,
Oft Oft gz - gg ﬁ; - gg On On Off Variable | Center - —_ —_ — (o]
. On :; i gg E; N g:g E - gg oft On - — — Off  |variable| Certer [ Conter | —
Ki=00|K1=02|K1=05 )
og Off K2=oolk2e00lKk2o00 Ooft On -_— —_ —_ Off |Variable| Centar o} -—
K1=00[K1=02iK1=05 .
LP On K2 -05/K2 w05|K2=05 On On — - — Off | Variable] Center | Center —
EP K1=00([K1=02[K1=05 .
ot K205 K205 /K205 On On — -_— — Qff | Variable] Center (o} —

Note: 1. K1 is the YNR coefficient, K2 is the LNC coefficient
2. Use the 1/2 I carrier shift entries in parentheses when pin 23 Is high.
3. The detail enhancer is olf when pin 18 is at the middle level.
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LA7449, 7449M

_A7449 Test Circuit (DIP)

T4BA T484A TddA | T43A
¢

[ s
B8, rfir
BEP1 10-0ET TR AT
BEPZ KIL=DET =5 AR a,0EEN
=t KILLER
w$ SPHABE E;'EI )
aHIFTER atc
B —
a c.AOT o
o KILLenh——&—Lan—/J
5 5 BURST .o
3 B EMRH AMP
leoe>
*|2oe> C?‘ & R
p w8c
—i [esr.cend 2855 8rF ST
KILLER P
L
N DOUBLE FN
ABC LINIT DEXDD

CARRIER ooC ave
BHIFT DET LPF

g
HAIR

] DEEMPH

(»)~—i
L
)

{1}
TE IIE;; LR
okFla ﬁ ]
=z = ] - -l
... o? o
1 5
x x o
w v =
®
Tih TRA g TaA
2
BW2A

1.8xa 1. 5x0

2.2ka
L]
0|
E
>
I
G200 380pF

QO 0
T10A TLiA
B

aYA/aN INB
CHARA 1INB
WoD CLIP

784

O O
TiBA TiBA

C—AOTARY

Ne. 5119-6/10



— . .
aMaza | SWEPA a
X b X
ox L a
(AR EL WIGTT| F s ELELTEE ¥4
2 a 2 1o FIR&
X E X
aTe NEH Tal =
m m L " [
py T34a Tazs[d AT3LA TA0AL 2 lrraa| Tzea T
©w & | T T29A
L opya o DI i
« 5 o u w o wao | {&
P X g 3 T2 wo | (¥ &
v la¥ T w o <a 2o N u
LR RS ¢ Bl §Ee|s % 3
o T o 3 - 9
ol % 4433019 2 5 zab uE e b s
- = Tx v Low S
E z oz o
23 a4 cP) (P a1 D 2522 3 27 28 as
. BND  °
REC ¥io
APG
_DET FSC CHAONA
t X0 aprF N.C,
P2 ARG OCK
PADIRCT
o — NAP 2r80 "
3,“ MESEC § MESEC
R A
[ PH.ANP
A [ B.OEEN 4 BaAL
'*B KILLERgu—KI[ | 1
H HEC NTBC 1
ACc PB ALL REC NTAE
DET
{ 2
alc
AMP
mat]
——— I ’
PR A T3 3aF
0.0 1F
Fac
BPF ga-NT+REC luad
0.0R2aF
pa : 0
AEC !
CLAMNP [
N
.. s
Y-LPF ¢ - 1aF
_{'\
.
W "
CLAMP ooc = 7
pLim K boc
-f\ . l
[: CORA P
il
LIN Tt A a
/aH INS
ARA INB INVERT
D CLip N N
]
LAF -f CLAHP VEA WEBET ) wesec
0.01aF
T | T
VIDEQ
AMP
0.01aF
cc 11
4 iz 18 e/ 18 (L) 2 21 22 23 24
bl -
[ S ) § 1 ;g ¥
w @ Ha « Lw o z
S ul 3f| BmEco00 5 u| 3% B / i
- x 4 ] a N 1
s E S 1 'I‘ + - w <= : F :
] ] PREH A \.*
3 x l0Q awa4al?
ML L3
w nE E
TiMA T18A 2 Ti78 | tipa Tiea T20A V2T 32 TaRA T23A TZAA
AR ELERY)
SN1BA (]
TLTA
1 2
— N
-]
IgpPH
el £
BALEA a
al T3

. 5119-6/10

LEB9S70 (CC)

21

50 NT3C-H

18)N,C

i8 L
14

a

X

]

0.1xF

13

ike
12

AQ3BER




LA7449, 74490

A7449 Block Diagram (DIP)
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LA7449, 7449M

_A7449M Test Circuit
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-A7449M Block Diagram

ALLSBY

+ &
3 5
" X X S
. 0} - o
. v m o
A5} fa fam) (a3}
G—G—¢ @—6
N.C ¥co N.C N.C .
W R B
L’_—l e
0.022sF 33iFR REC )
voo | {80 AFC APC
1aF ikD SECAM=H DET DET
REC SECAM-CO—] I BBPZ
LS oy .
= 0.022sF
(s
0,047 xF BGP1-—=4 1D-DET # | | p.a, X2 ¢—$DELAY
’L__H_QQ_ BOP2—4KIL-DET {arsc
PaL »
1@ =T
APC-KILLER-DUT =t AFHASE SUB | IRALANCER
C— R (30} . »$5HIFTER CONY r
e 4 ¢.A0T }
\ |y fRIER]
0.072xF sUB MAIN ] [BURST
I-—‘GD—- P A BRF CONY EMPH
C~-LPF 3
( BDB §?~ P ——
42)5ND .——-_::Bam —
(88P.0EN}
T BER2 R BRF o NTeREZ
PB .
FM-EQ KILLER P
FM-INO ‘e
J
. 0.014F R
Ry PB

F

HEAD AMP
LA7411.716

N-DUT
O

O—h—
-HEC "

hoc-sTop

We recommend using a +1% lolerance

resistor have since this resistor
determines the PBY level,

PB-H

FMAGC

2.7k0

. 6800 390pF

a
[ S w
[ z : .
§ 8 o
-
A ] X
[3] m
Ll
a
» a |= :
-l
a2
o tm
S, §\ED
oJ,or

*)
YNAR CTL NC-CTL

0.022aF

o |

YIOED
IN

No. 5119-9/10

Gv/GH INS
CHARA INS
nso CLIP

ALLEY

8
o

YNC
uT



SECAM-H

4.433619 NTSC/MESEC/PAL

0.047aF

SECAM-C

jfe}
n
m
L HINAP ™~
L M1 BALAMOD-OUT <«
1 = L THROUSH 1
BGR2 3ADLOCK ]
PROTECT )=
b FB.AMP res 8P .CARRAIER SHIET
b 3wy BGP i —»e B.DEEN m 3TDP-H
KIL-—»KILLER SHAGHMA=IN
R P B YA
3C r_.. @—*O
EP/LP/8P
R4, S S x
B,
] B.¢ B.6 NTBEoH
ACC -— B 0
DET REC NTAC
PB ALL MESEC v
|BURST; aCC l — 1
EMPH AMP MESEC GND @@
1{ REC NTAC
P R [ ] NAP/BBINS —’—‘”'_@)
P +1-»40LED 0.0224F 0.022uF
— F NAPAH 19—
] NT+REC o [P e :
INVERT p
T™O ETL WMESEC | MESEC O—,Q—-@)ALL&V NTsC-H(z2

PB @ | e
- 7 _I'T.o'a';@ Ne(2Y)

v ~
. ’ﬁf*héa + o
& 1aF Q
5 ]
S 2
ATT E
g ALLBY(1D
o
3]
—{td—— _
Gv,GH INS @'—;
CHARA INS 0.01aF
W/D CLIP LPF fe-gCLAMP vCA i
= Ga) o
13 3
3.38F
ALLMG@—»—O
5 & '
GY¥/0H NL-ON ,-L_—GU
INSERT
(1o} —
N
0,012F
] i
| =t L,
H =
5 Io oF
0.04sF
l—@
O Q 7 o] Q
VIDED  ALLSY  8YNC YIDEO C~ROTARY
IN ouT ouT

ACAB7!

3119-9/10



LA7449, 7449M

M 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 describad or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CQ., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and ali 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

SANYQ ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employess
jointly or severally.

W 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 mada or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of June, 1995. Spacifications and information herein are subject to change
without natice.
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