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Monolithic Linear IC 

Color TV Synchronization, 
Circuit 

The LA7811 is an IC containing not only the main functions required for synch^mzatiori, defl^jtJbn of 
color television sets but also the generator of vertical blanking pulses 0pen collector sgtput) J j ^ burst 
gate pulses (not sand castle type) and further the AFC time constant selector / / 
With the horizontal jitter at the time of weak electric field strength nuhimi&Gjd a r t ^ h e picttfr^ distortion 
due to brightness variation minimized, this IC for synchronization/deflect!^ is.ailtned at reali-
zation of multifunction and high quality picture reproduction. / , v > 

Functions 
• Synchronizing separation 
• Horizontal AFC 
- Burst gate pulse 
• Noise (weak electric field strength) 
• AFC time constant selection 

Vertical osciUatiQii / • Ver t i^ l drive 
Horizontal oscil^4tion : ;. • X-ray protection 
Vertical blan^r^; p u ( o j ? e r t collector output) 
Synchronization, asyitoh^ri&a tion detection 

Features - / / / 
• Minimized horizontal jitter at the time of we^^lec t r jc field 
• Minimized picture distortion due to br ightp^l va r | | t i%^ t the tinj^rf strong electric field strength. 
• Horizontal, vertical oscillation, being sijiyt in ^ ^ ^ u p j r i f t , i fVable against ambient temperature 

and supply voltage variations. / ' . / ^ " ^ f / / 
• Minimized variations in horizontal o s ^ a t i o r ^ ^ i e g ^ , / / 
• DC bias at the vertical output s t $ | / i s within retrace time, thereby enabling 

improved linearity and interlacing/ / . / 
• Vertical blanking pulse width c#V&e s e ^ a ^ ^ e n t l y ^ i i h external constants. 
> Multifunctional and compact (ftfP-22).. r r, 

Maximum Ratings atTa=25?C 
Maximum Supply Voltage/ 
Maximum Supply Current1 

Allowable Power Dissipation max ' Ta = 65°C 
Operating Temperature i t 
Storage Temperat^ff .. 

Operat ing Condjliphs at t i - 2 5 ^ 
Reco m mende^^d p p l ^ ^ i ^CC^.-
Recommend^^Supp^Cur^nt IcpC/ 
Ope ra ti ng. Vol ta ge Itatige • Vcci 4 °P 

14 
16 

720 
— 20 to +85 

- 5 5 to +125 

12 
13 

12±10% 

unit 
V 

inA 
mW 

°C 
°C 

unit 
V 

mA 
V 

Case Outline 3010A-D221C 
(unit: mm) 

diagrams and circuit constants 
heroin included aa aivexampto and proviso ro gu-
arante& for rt̂ signirvg agiiijpfnernt to be mass-produced 
Tho irjterttî iort ̂ ereysr (f'believed to be accurate and 
reliable. Hov̂ ur. ̂ êsponsibiliiy is assumed by 
SANYO for it& uaffĉ tfor for any infringements of pal' 
ents or othef rtghis of third partes which ma/ result 
from its use. 
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LA7811 

Opera t ing Character is t ics a t T a - 2 5 ° C , V c c u = 12VrICC4~ 13mA 
Current Dissipation IcCM 

VCC4 Supply Voltage VCC4 
\qq4 Current Dissipation I(xm 
Sync Separation Input DC Level V13 
Sync Signal Peak Value V15 
Burst Gate Pulse Peak Value V^QP 
Burst Gate Pulse Leading Edge TRR 
Delay Time 
Burst Gate Pulse Trailing Edge TBF 
Delay Time 
Vertical Blanking Pulse VJJLS 
Saturation Voltage 
Vertical Blanking Threshold Level 
Midpoint Control Threshold Level 

V C C 4 - 1 1 V 
Resistor Rjg = 15kfl 

Load current I22~ lro-fc 

min 
15 

11.8 

9.0 
10 
10 

3.2 

VvBS / / 
VcBS / / 

Vertical Driver Amplification Factor Gyj) / / 
Vertical Free-running Frequency fvosC fvOSC center %:'..<.• 
Vertical Oscillation fyp 
Pull-in Frequency Range 
Supply Voltage Dependence of fy[> 
Vertical Oscillation Frequency 
Vertical Oscillation Start Voltage Vyosc 
Temperature Characteristic of fyr T f^ f - 1 0 # ± 0.028 
Vertical Oscillation Frequency / / ;- r :? / / 
Horizontal Free-running Frequency f j josc / f i iaSCceiUefe l5 .734kiM 14.984 
Supply Voltage Dependence of fnu . / / / / "" 
Horizontal Oscillation Frequency ^ ^ ^ ^ ^ ^ 

& 60 
Vertical sy«csignal ; V ' v 1 1 
f = 60Hz f 
5SU* a t V c c u = l £ v , : —0.6 

- 5 0 
norizontai usciuauon rrequeucy / / / 
Horizontal Oscillation Start Voltage # / / 
Temperature Characteristic of ^ ^ - J ^ t o y t y f c 
VtnrS7.rvr1f.nl nariltnl.inn Prpnnpnrv / / a M? / f 

-3.4 
Horizontal Oscillation Frequency 
Horizontal Oscillation Frequency / 
Warm-up Drift / / 
Horizontal Output Pulse Width / 
Horizontal Output Drive Current 
Horizontal AFC Control 
Output Current I 
Horizontal AFC Control 
Output Current II ' X , 
Horizontal AFC Liuiiter Voltage 
(Upper) ;v 
Horizontal AFC Umiter Voltage 
(Lower) . ^ 
Hold-down Operatin|; Vo 1 t age 
IIo Id-down Nonreset^oIta^e / , 
Sy nch ro ill zti ti o iv-Asynciit^nua tion 
D e t o c y ^ f O u t ^ ^ ^ i ^ j t , # ^ 
Sy n chroi>i za tfoh- Asyftc In onii 
Detection 
^ b ^ ^ ^ P 6 ^ 0 1 1 0 1 ^ ^ 0 ' ^ 6 VWF 

Select Current i / / 
II o rizo ii talAFCTijneConstant 
Select Current II 

Hi wo ;%eiiTo 30min afler switch ON - 70 

I'WH fllOSC= 15.734kHz // 
W c i 
Iakc it / / 

VAFCH I s - l m A 

VaFci, 13= 1mA 

'Vhdop 
V h d u r 
1 SDft 

21.5 
4.6 

±380 

±1.4 

7.9 

4.6 

0.6 
7 

0 . 8 

hronization. V 8a s 

typ max unit 
20 27 mA 

12,6 13.2 V 
10.5 mA 

9.3 9.6 V 
10.8 V 
10.8 V 
0.26 0.5 jisec 

3.6 3.8 usee 

ffl V 

5.36 5.7 V 
41/ 4.4 V 

7.0 times 
60 IIz 

12 13 Hz 

0.5 Hz 

4 V 
-1-0.028 Hz/°C 

16.484 kHz 
50 Hz 

4 V 
+ 3.4 Hz/°C 

70 Hz 

24.5 26.6 |is 
6.0 7.2 mA 

±560 ±780 iiA 

±2.4 ±3.4 mA 

8.6 V 

6.3 V 

0.9 

1 . 1 

4.4 4.8 V 

V 
V 

1.6 mA 

f=lMHz,150mV 
V21 = l V f V 2 = l V 

tall V 2 =1V 

0.5 
0.1 

0.3 

0.85 1.4 V 
mA 

mA 
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Funct ions and Fea tures / I.V 
The LA7811 is made more complete in functions and improved cftaraSeristiG&wilh new functions 
provided in addition to the basic functions (sync sepavrlit6r, v e r b a l c^illatQi^horizontal oscillator, 
AFC, X-ray protector) required for a synchronization"and ^ ^ e t t t i ^ l C . / ^ l i e new functions are 
described below. We have the LA7800 that is sitnil^r to. itie. jiiA^Sl 1 bi%tontains only the basic 
functions. /,-•" 

L Functions to reduce horizontal j i t ter when ifi weafc glq&tric field^f functions to reduce image 
distortions when in strong electric fields ' / / 
When white noise in video signal increaseS/hori^iriiM^itter is generated. To reduce horizontal jitter, 
it is not enough to further integrate e f f^ t^ of f j t e r . I^afee distortions, caused by brightness 
variation when in a strong electric f ^ l C /Lpirordingly the AFC time constant has 
been selected as i 
White noise detected 
noise detection circuit and ftKjpF' 
constant are controlled b ^ / v o l t ^ y ^ ^ 
portional to the noise. This p % r m i t ^ M r ^ g n s 
with optimum AFC t i m ^ ^ n s t ^ p ^ l ^ w l h / 
weak and strong electri ̂ fields. / ' / 
The LA7811 also h a ^ V ^ o r i ^ ^ ^ ^ c h r ^ - / 
n iz a tio n/asy nc h r o n isatio n d.|||cti<llij|ii r c u it./|fe-' 
reduces asynchronized int,egi%tfpg effec^i^f 
AFC. This p r o l e s f ^ ^ ^ l p o n ^ l o r 

i a trade-off be twee^dr i zon^^Peg^ -nd image distortions. 
>tected in video gighals / / 
» iiiHAiiif n n/l IU *v' A li1 /""IV, I- i fi |H < I Synchro. 

tliiing 
MjlMAtor 

AFC 
Fforiwntal 
oscillator AFC Coi 

a 
4 

7 

Fforiwntal 
oscillator 

synchronous' piill-i n. h rorti^a ti o n 
/asynchroniz|Eti^n det^tiori r^rcuit Output can 
also be utilised a s ^ ^ i ^ ^ ^ h t r o l ^ l g n a l . 

1-1 Noise^t i^ect ior^ircup / / 
Wise detection circuit is to detect noises existing in the synchronizing signal 

s$e|or of ^ d ^ ^ f g ^ l s , generate a DC voltage proportional in magnitude to them, control with the 
voltage ari AFC ttftie constant selector, and reducc horizontal jitter when in weak electric fields. 

LA7811 LA7811 
\ s y / / c<» Cot R<£ 

ftfciJl / 

C oi 

i 

Fig.2 Fig.3 

Continued on next page. 
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LA7811 

Continued from preceding page. 

In Fig,2, Coi and Rqi constitute a high-pass filter (differentiating circuit). High-frequency range 
noises in video signals are applied to pin 20. The magnitude of noises applied to pin 20 is varied by 
varying the Coi capacitance, The field strength for when the AFC time constant selector starts 
operating can be designated there. /"^x. 
Generally, when using a VTlt, it is not considered preferable to lower the AFC ^Jptrp! sensitivity 
even for noisy video signals (images). For this reason, the LA7811 is a r r a y e d so tha!^locNking the 
AFC time constant selector to a strong electric field mode is feasible by ioiinectpg piii 
through a resistor of 5.6kQ or to ground directly. . / / ' % > 
Cq2 in Fig.2 is a DC blocking capacitor. R02 prevents excessively low i ^ u t i p ^ d a r i i ^ , if pijafSK) is 
connected to V c c o r ground when using a VTK. / / | | f ^ / / 
A major feature of AFC in LA7811 is a capability to select the 
individually and independently for strong and weak electric JpeMs. W M ^ i W w i t j j ^ y l ' R , it is 
possible to omit the VTR switch shown in Fig. 2, if weak field jpijstfure ra re / | l i this case, 
pin 20 is required only for Coras shown in Fig.3. The value of Coi s^ lCo^ i lna l iy .be about lOpF. 

1-2 Synchronization/AsynchronUation Detection Circuit 
The synchronization/asynchronization detection circuit^judg^'rf horizontal oscillation is in a 
synchro-nized or an asynchronized mode. Its outpuj^p^ntrol^i||i;e A||C outjpi|fc current, AFC time 
constant selector and noise detection circuit. detection is 
performed by comparing phases of synchronizin^nd (slightly phase corrected). 
When the phases coincide with each other, a current resistorRand capacitor C that are 
externally connected to pin 19, raising pin / ^ p o t e ^ f T f f i n i , wb%i the potential exceeds the 
comparator threshold level (4.4V), it is cpn^idered t l | | | § in synchronization. Pin 19 potential 
remains below the comparator threshold fq̂ Vel in a^yncht^hized irtode. The value of resistor R is 
selected to provide levels above threshold (4.4J^ wfea in we&^field mode, and levels below the 
threshold (4.4V) in an asynchronized .riode. T ^ of, capacitor C should be determined 
considering ripple magnitude at pimi&and j^ponse^eedsv v' 

1-3 AFC Time Constant Selector / 
Fig. 4 shows the time constanV^iector. H^^j^Mon vA^ies, depending on the electric field, the. 
resistance Rq of the circuit (C^sfhd ^ f ^ ^ i n e ^ e d to AFC output shown in Fig.6. The smaller 
the resistance of Ro is, the l^tglsr (in^girating) effects of the AFC output current and 
the smaller the noise-indu^eS On p o t h e r hand, the larger the resistance of Ro is, 
the smaller image distortions varMMon will be. 

Fig.4 Time Constant - Selecting Circuit 
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V co 

# 

Fig.5 Fundamental Circuit / / 
In transition from asynchronized mode to synchronized mode, the Jfte$er tjjg i ^ J s t a ^ e 
and additionally the larger the AFC output current, the fas te^dl l - in sp b e / f o r this 
reason, TR3 is turned on to increase the resistance value t h ^ / b r r e s p ^ s Ifji^esistpiM^, when 
LA78U is in asynchronised mode. At the same time, the times the 
normal value. Resistor R] prevents over-shifting of the h^ |zbnta l^c i l l® |on fre^tl^ncy by pulse 
noises in asynchronized mode in weak electric fields. ^ f e ^ P ^ ^ l l e summarizing this 

Electric 
Field 

AFC Control 
Current •TBI f-m // I r 

Synchronized 
mode 

Strong 100% / OFF OFF OFF / / Ro2 + Hoi Synchronized 
mode Weak 100% OFF ON ' OFF Saturation resistance 

ofR02H"TR2 

Asynchronized 
mode 

Every 
field 

.•431)% •••k ON OFF)/ ON 
1 

Rp2 + ^ ^ 

Roi Ri 

2. Vertical Oscillation .//" .••-,, 
Any capacitors ranging from 0A]A7 filKi t d ^ p lantalttm electrolytic capacitors can be used for the 
oscillating capacitor connected to pin;12- , r. 

3. Vertical Driver Xv.s 
Capacitors, which can be used for.ih^awtobth generating capacitors connected to pin 10, range 
from 0.33pF film to 2.2jjFtantalum electrolytic capacitors. 



Sample Application Circuit 
LA7811 

Open collector 

A - T L 
Flyback VortfcoJ Muting 

Jnnkmg output Video, Buret 
signal gn lepuse 

Q 9 9 9 Q 
JT 

pulse 

o 

Synchronizing pulse 

T P * Ul f T - b i-54 * 

m f # rf 

Q 

0.2* 

V . M O L O 

o.o6eu 

»r 

u izj UJ QJ i w w i i J — m / m 
5)0 I 1QV 5* A ^ I TV ' I .047u±; tfftH l ^ B •YfrVfr / / I 2 in ?'*u J S // 0 

-AW-

,5VI>.(» 

3W 

O, 
Vtc/H5V 

P o i y e ^ r , 
/ p o l y i J i ^ f ^ n e 

f i l m ^ a c t f e 

rtr 
V . H E I G H T Jt V.MtHj 

V | V P , P 

Note) 1. The verticaloutputcircultis shown )>y the basic circuit 
2. The peripl^ral p^m:ts^fefc.11 should be changed in accordance with the Ver, Out circuit condi-

tions. / / ' ..V " ' 
3. The limiting r e c t o r £220Q ; lVp-p) at pin 18 should be changed in proportion to the magnitude 

of jSig^al. / , 
4. circuit (120kfi, 4.7pF) at pin 18, the time constant should be changed by 

.^oc^nginp^^ r^BEtancr'^lue in accordance with the DC level of the input video signal and then 
/ f y capacitance value. 

/ ^ B u r ^ ^ a t e ' ^ i l s e wit&H can be changed by changing the value of 680pF at pin 17 
^ v i | i | i f leplF" at pin 20 is decreased, the A1?C time constant is changed-over at a point of 

weaker e I ec Lr i cfieUl strength. 
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Temperature Characteristic 
of Horizontal Oscillation Frequency 

w 
i 

<1 e o a CO > 
9 Q X u B § 

-100 

Oscillation capacitor | 
5G00pF polyester, 

' polypropylene film capacitor 

X , 
I 

<3 
c 
s c 

.5 
Q> O 
& ~ c 4> 

Ambient Tempera tu re ,Ta - *C 

Temperature Characteristic 
of Vertical Oscillation Frequency 

Osc i) la tio n ca pac i to r | 
0 A pP polyester film capacitor 

T 

— i d — « « r 
Ambient Teinper$£iiro,Ta ."6--: 

K 
I 

<1 c o J 
.a > 

* u a 
3 

Supply Voltage Characteristic 
of Horizontal Oscillation Frequency 

i 

f / V 

£ 

V 

£ 

) 

/ 

2 A I D 12 , 1<. ti 

Supplyyplt^ge Characteristic 
of Vertkal tisci I1 atipn Frequency 

J f " 
f % 

fts 
y 

— — — — — — 

Supply Voltage,V c c ~ V 
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