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Monolithic Linear 1C 

l-Chip IC for Color TV Signal Processing 

The LA7656N, being a single-chip IC for NTSC color TV use, is a perforr^tfce-in 
Bingle-chip IC LA7650K heretofore in use and incorporates a circuit to 

x , > 

e j of sign|k% (VIF, 
is l C ; i t s basic SIFr video, chroma, deflection) for color TVs based on the NTSC s y s t e m / I n ^ _ ^ 

charac ter i s t ics inc lud ing synchron iza t ion p e r f o r m a n c e a re gref i | ty Sk i ing into 
consideration its needed application in AV equipment such as the : S^| | | |esi | |y of ^tfpiistment is 
substantially reduced. Also, the number of components is reduccsd^nd is compact to 
achieve DIP423 (shrink type). A simple, compact color TV by siijr |ty connecting a 
tuner , power supply, and output circuit to the LA7655N. / / , v „ / , / 
When using the LA7655N in conjunction with vertical o u t ^ ^ i i s e one connection 
(vertical timing pulse) is required, with no connection reqtuired for iaedbeM|c, t h t ^ Amplifying layout of 
printed circuit pattern, / / / ' 
Single-chip IC variations on mother type LA7655N are j ava i l ab l^ s . fMvm in T^ble 1. Various needs such 
as improvement in performance or functions of color TV sets.^liw^fe.jnet by these single-chip ICs in 
coxy unction with peripheral ICb shown in Table % , ' / , / / 

F e a t u r e s r.._ 
Small-sized package •:;/ 1 •p.;.. 
Minimum number of external parts required ^ . i i , / 

V1F-SIF / " / 
Excellent buzz beat characteristics / y y 
Iligh-gain V1F amplifier el iminatinj^ |he netjd 
AGC speed can be increased. / . / ' 
Video/audio simultaneous muting r \^rau<^^nly^iatingjpQ$5xble 

Video-Chroma .v.'f' 
A quadratic differentiation circuit aH.Qwirijj^plt-VideoMti& operation is also incorporated. 
Adjustment-free chroma sync / / / 
The LA7690 (flesh color corrector connected to the LA7666N, 

Deflection . y . / . / 
Adjustment-free horizojitgl, v e s J ^ l ^ r i t f - ' / / 
Dual AFC system w i t ^ ^ c e H ^ | h o n ^ ^ t a l n^iM characteristics 
Vertical sync stabilising c i r e u i P ^ i c h is s c a r i f y affected by motor noise. 

M a x i m u m Ra t ings at Ta = 
Maximum Supply Yoltagf* ••• ..jj.Vg max 

>., W n max 
Maximum Suppjy C u r w t : . ^ . m i / 
Allowable PjSvfer Di$0ipati<$i Pa J j s x 
Opera t ing^ymperatft^e Topgf 

TS66°C 

12 
12 
16 

1.3 

unit 
V 
V 

mA 
W 

,/rjjj'S applioalib̂ v̂ouif'iv̂ Psgriims annJ ©iiouil constants 
fibroin a^ipcriw)^^ an OKomploand provido no Qu-

y &rfinî |fer de^^nff̂ quipmo f̂ mass-produoad. 
VThe is faaljtfvpiB to be aoourale and 
^ teliflbto, ft^^y^ no responsibiliiy ft assumud by 

for i>>fringam«nts of j>a(* 
enfe^r tftker rights ' parties which may result 

— 10 to 4-65 °C 
Continued on next page. 
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LA7655N 
Continued from preceding page. 

Storage Temperature 
Circuit Current 

FBP Input Current 

Tstg 
I36 m a x 

I4 max 
I21 max 
IX 9 max 

Peak current 
Peak current 

O p e r a t i n g Cond i t i ons a t Ta = 25°C 
Recommended .Supply Voltage V9 

V L I 

Recommended Supply Current I20 
Operating Voltage Range V9 op 

Operating Current Range 

[Circuit Voltage, Current] 
Horizontal Supply Voltage 
Supply Current 

[VIF] fp = 58.75MIIz 
Video Detector DC 
Output Voltage 
AFT Output Voltage 
Maximum RF AGC 
Control Voltage 
Minimum RF AGC 
Control Voltage 
VIF Input Sensitivity 

VIFAGC Control Range 

[VIF Maximum 
[Permissible Input 
Video Detector Output 
Differential Gain 
Differential Phase / 
Video S/N 

Sync-Tip Level / / 
(Video Frequency 
[characteris t ic . 
VIF Intermoduiation ;; 
Maximum AFT 
Control Voltage 
Minimum AFT.. 
Control Voltage'' ;: :v 

AF^1}btector Sensitivity 
A FT S w i t ctifiQp e r ati 0 n 
S t a h ^ i i ^ ^ / 
B l a c k N d k e \ , / / 
Threshold b e v | K , : / V 
White Noise 
Threshold Level 
[SIF.AFJ f s=4 .5MHz 
Sound DInput 
Limiting Sensitivity 

unit 
- 5 5 to + 1 2 5 °C 

- 6 mA 
- 3 mA 

. 6 mA 
mA 

'Wrfc 
/ # At ^ > 

/ / * V 
/ 4IW 13^ mA 

i s to 10 v/ / ' 

M 

V n o p a t o i O •V/ 
I 2 0 op 10 to 1 6 mA 

L = 2 5 e C , V c c = V9 = Vi 1 = 9V, Icc = l 2 0 ^ W m A 
tain typ max unit 

v 2 0 VCc = 9V, I c c ^ ^ m A 7.3 • 7.8 8.3 V 
I s + I 1 1 Vcc = 9V, [ C ( ;=13mA ^ 67 93 124 mA 

v 3 6 Quiescent • '4:^,..' 4.2 4.6 5.0 V 

V38 Quiescent ; 2.8 4.2 5.7 V 
V4OH V R = m m 7.6 8.0 8.3 V 

V 4 0 L .,C W - 8 | f % . R F AGC max 0 0.01 0.3 V 

Vi 30 36 42 dBp 
/ / v i d ^ o dStp^t i s 0.8Vp-p 

/ V // 
GR 4 Maximum input (VO = 0.8Vp-p) 6 2 70 dB 

•• ' "-input sensitivity 
/ f a 'max . VIF input level a t which 102 110 dBp 

video output is MdB. 
' v 0 . 3 $ Vi = 80dBp, AM = 78%MOD 1.7 2.0 2.3 Vp-p 

vm Vi=SbdBp l87.6% lVIDEO MOD 3.0 10 % # Vi=80dBp,87.5%,VIDEO MOD 3.0 10 deg 
j f t i V ; . , Vi = fin(m1,JAM = 78%MOD 47 63 dB 

CW 
i j k x i p . / . CW = 80dBp 2.0 2.3 2.6 V 

Frequency at which video 6.0 7.0 MHz 
output is down 3dB. 

1920; V3.58MHz/V920kHz,Vi = 80dBp 28 36 dB 
V3SH CW = 80dBp (frequency change 8.2 8.6 8.9 V 

V 3 8 L CW = 80dBp,frequency change 0.1 0.3 0.8 V 

Sf CW = 80dBp,frequency change 50 80 120mV/kHz 
V a f t S W Test with sweep signal. 1.0 6.0 V 

VfiTH Test with sweep signal. 1 . 2 1.5 1.8 V 

V w r i l Test with sweep signal. 4.9 5.3 6.7 V 

Vilim SIF input level a t which 
detection output is down 
3dB. 

48 55 dBp 

Continued on next page. 
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LA7655N 

Continued from preceding page. 
FM Detector Vqi 
Output Voltage 
FM Detector TIID 
Output Distortion 
AM Rejection AMR 

AF Amp Voltage Gain Ga f 
AF Maximum Output Voltage V04 max 

AF Electronic Arv 
Attenuator Range 

[Video) 
'Soft Video Tone 
Variable Range 
Sharp Video Tone 
Variable Range 
Video Voltage Gain 

Vi = 100dBp,Af=±25kI Iz 

Vi=100dBp,Af=±25kH7, 

Vi = 1 0 0 d B ^ M : A f = ± 2 5 k 
Hl AM:30% 

Vi s 1 OOm Vrms, f= 400Hz 
Output level at which 
AF amp output distortion 
is 10% 
Vi — 200mVrms r f= 40011^ 

min typ max uni t 
380 650 750mVrms 

0,4 1.0 % 

40 53 dB 

IS 20 22 dB 
2.0 4.0 Vrms 

dB 

Contrast Control Center 

Contrast Variabl Range 
Bright Control 

Frequency Response 

DC Transmission 

[Chromal 
fACC Amplitude 
^Characteristics 
[ACC Phase 
[^Characteristics / ,r 
Killer Operating Point 
Color Control Minimum 

[Color Residue / ' 
LColor Control Center 

Minimum Deiprodulata^ 
Output <•• 

[Contrast Qolor , 
LVar iah l f f^nge [.-.-.S-̂  
Tint C ^ o l Confer- | 

Ti^tVariaiBi^ Rarige . y 

APC Pull-In R^rigq " Af A P C 

Demodulator Output Ratio R/B 

G/B 

ASoft f = 2MIlz,100inVp-p, : _ 4 - 2 dB 
video tone VR:4V-*tfV 

ASharp 2M11/,, I OOm Vp-p <r -1 8 y K 14 dB 
video tone VR:4V-»9V / / 

GV f — 100kIIz,100iriVp-p 17 / 20 23 dB 
contrast VR;9V, 
video tone VR: 4V 

C c E N f— 100kHz,100«iVp-p "v 0.46 0.57 0.69 Vp-p 
contrast VR:6V 

ACV Contrast V l t f e - ^ 9 V 
Bright VR:2V 

19 21 23 dB 
B r i l 

Contrast V l t f e - ^ 9 V 
Bright VR:2V 5 . 8 V 

B r c e n .--BrightdHMSfcv 2.6 3.1 3.6 V 
BRI , 1.2 V 
fV 5 7 Miiz 

RlJC 
via^spn^jjv iv. t v,i)QD uown 
f % u t l t f i r step signal, 8 8 93 % 
200mVp-p 

, 'ACCl ,:• ,, + 6 d B - 3 0 + 3 dB 
ACC2 - 2 0 d B - 7 + 2 dB 
AQCPl •)• GdB - 3 0 + 3 deg 
ACCP2 — 20dl3 - 7 + 7 deg 
EK •''/ - 6 1 - 4 4 - 3 7 dB 
EC min dolor VR:0V, 30 mVp-p 

Contrast VR:9V 
•ECCEN Color VR:4.5V, 1.6 2.4 3.2 Vp-p 

Contrast VR: 6V 
EC max Color VR:9V, 4.0 6.0 Vp-p 

contrast VR:9V 
ACC Color VR:B-Y = 2.5mVp-p 17.6 19 20.6 dB ACC 

contrast VR: 3V-»9V 
T C k n Tint VR=4 .5 V, - 1 6 - 4 + 8 dog 

color VR:4.5V, 
contrast VR:6V 

AT Tint VR:0V+-4.6V->9V, ± 4 0 deg 
color VR:4.5V, 
contrast VR:6V 

Monochrome signal, 
contrast VR;6V, 
color VR:B-Y= lVpo 
Monochrome signal, 
contrast VR: 6 V, 
color VR:B-Y = lVpo 

± 3 6 0 Hz 
0.81 0,90 0.98 times 

0.24 0.30 0.38 times 

Continued on next page. 
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LA7655N 

Continued from preceding page. 
Demodulator Phase Angle Z R B 

Demodulator Output V c - Y 
.DC Voltage 
"Demodulator Output AVc.y 
.Offset Voltage 
Dependence of Demodulation AEC 
Output on Vqc 
Residual Carrier Ecar 

[Deflection] 
Sync Separator Input VS DC 
DC Level 
Vertical Free-Running TV max 

^Period 
Vertical Minimum-Running TV min 
Period 
Vertival Blanking Pulse Width P\v VBL 
Vertical Blanking P\\ vbl 
Pulse Voltage 

Vertical Output 
Pulse Width 
Vertical Output 
Pulse Voltage 

Vertical External Trigger 
Load Resistance 
Vertical Automatic 
Synchronizer Stop Voltage 
Vertical Operation 
Start Voltage 
Horizontal Free-Running 
Frequency Deviation 

'SAgL, 

Dependence ofl-^razontate 
Free -Running F^querjcy ; "•'^.jav 
on Vcc / / ' 
Hor izonta l s /no PuJl-inRairi^e fy PULL 
l i o r i z o n t 4 ^ u t p ^ % ^ ; W i d t h P ^ h OUT 
Horizontal OutpiitJ-tils^ Phase 'H pf 

Monochrome signal, 
contrast VR:6V, 
color VR:B-Y= IVpo 
Monochrome signal, 
contrast VR:6V, 
color VR:B-Y- lVpo 
Burst signal only, 
color VR:0V 
Burst signal only, 
color VR:0V 
VC C = 9 V ± 1 V 

Quiescent rkiller OFF, 
color VR:0V 

In put: horizontal s y n % 
signal only 

min typ max unit 
97 105 113 deg 

P W V q u t 7 

V ( ) u t K / 
Vou / j t f 
v o ( i / L 

Jfeviation from 15,734kHz 

^fj-l Vq(j / V20 — 6.7V reference value 

Deviation from 15,734kHz 

/ H p C E N 

H P r 
Horizontal Operation S h v 
Star t Voltage 
AFC 11 FBP Peak Voltage 1 ? B P F 
Burst Gate PulseDelay Time Td b g p 
Burst Gate Pulse Width P W r o p 
VCR SW Input Voltage VCR 
X-ray Protector V h o 
Operation Voltage 

- 1 3 0 - 1 2 0 - 1 1 0 deg 
/ s if ,-i , 'X. M 5.2' V 

- 300 0 >-300 "" mV 

t 20 .. %/V 

A ,' 0.3 
;" _ i" 

Vp-p 

6.0 6.3 6.6 V 

296.5 297 297.5 II 

224.6 225 225.5 H 

.17.26 17.5 17.75 II 
7.0 7.5 V 

8.25 8.5 8.75 11 

5.7 6 6.3 V 
4.2 4.5 4.8 V 

0.3 V 
2.7 3.6 kf i 

1.9 2.4 V 

4 v 

- 7 0 30 130 Hz 

2 i iz 

± 4 0 0 Hz 
21.8 23.8 25.8 ps 

13 15 ps 
3.4 3.9 5.4 ps 

0 ps 
4.3 5 V 

3.3 3.9 4.5 V 
0.2 0.6 1.2 ps 
2.7 3.7 4.7 ps 

0.65 1.3 V 
0.55 0.65 0.75 V 
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NTSC 1 chip ic 

LA7655N 
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LA7655N 
Single -ch ip ICs (Table 1) 

LA7655N 
LA7651P 

LA7652N LA7655N 
Pin 4 open Pin 4 GND 

LA7652N 

Applications - Mother type 
• Suited for 

general-purpose 
CTV 

• High-grade AV 
set 

• Intended for 
standard base 
band interface of , 
CATV / 

* Making use of 
signal 

' blanktngperiod 
( e ^ a u t o m a t i c 
M R e - b i a s ^ X ' % 

(Features) 
• Quadratic differ-

ention input 
polarity 

• Vertical blanker 
• Black noise 

cancelar 
• Screen bright-

ness a t no video 
signal input 
mode 

• IFAGC 
• ATT & AF amp 

Positive 

With 
With 

m Dark 

With 
With 

Negative 

With 
With 

K2 Bright 

With 
Without / . 

Negative Uvi 

With" 
Without 

Bright 

.^•Withot i t 

gZ / / 
Positive . / 

"X'.v^" 
j W i t h o u t 

; With 

p a r k 

With 
With 

Remarks • Advanced model 
of LA7G50K 

> Pin-compatible 
with LA7650K, 
with no change 
required in 
applications 

• Q u a d r a t i ^ i f f e r - i i 
entiatioK.^OSS)b^f 
using external 

usediiv 

• f a s e bandtrtter-
fece ICKA7970 
to satisfy EIA IS-
15. / / 

• Vertical blanker 
removed for ap-
plications where 
video signal is 
required during 
vertical blanking 
period (ex. auto-
matic kine-bias) 

Availability of 
sample (Schedule) 

Available 

mfan • '"'Vjj^l nf jfi 

Unfixed 

*1 Brightness uncontrollable.,Cain be i f t ^ l m i g h t e r using an external c i rcui t 
*2 Brightness controllable , 
+ 3 For availability of sample* con t s ^ o w ^ a l e s department. 

P e r i p h e r a l ICs (Table 2 ) / / 

A p p l i c a t t ^ . ' " P ^ k a g e Features 
LA7510 Quasi-parallel 1st SIF SEP9 • Quasi-paral le l circuit configurat ion can be 

implemented simply by connect ing a very 
small-sized SEP9. 

LA7970 . CAT V baWbandin te r facc DIP24S • Can be used in conjunction with LA7651P to 
satisfy complicated BIA IS-15 easily. 

LA769£ / 

# 
/ < 4 

ON^scteen $ a p l a y interface 

• X X . X ' 

D1P20S • External input—R,G,B graphic input 
(TTL level) 

• Black border function to make characters d e a r 
• Auto green circuit 

LA7760 
L A 7 7 6 1 X 

^ U § l | § r e o d%5der DIP30S 
DIP28S 

- US bilingual, stereo decoder 

LA7962 
LA7963 
and others 

AVstoitch 
" X , / 

SEP9 
to 

DIP30S 

• Switch IC for external input 

LA7835 
LA7836 

Vertical output SEP13II • Selected according to CRT size. Vert- ical 
output with ramp generator 
LA7836 1.8Ap-p 
LA7836 2.2Ap-p 
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