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SYNCHRONIZING SIGNAL SEPARATING 
APPARATUS AND METHOD 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

This application is a continuation-in-part of application 
Ser. No. 08/493,661, filed Jun. 22, 1995, now abandoned 
which is continuation in part of U.S. patent application Ser. 
No. 08/165,688 filed Dec. 13, 1993 now U.S. Pat. No. 5,486, 
869, which is a continuation of application Ser: No. 07/837, 
323, filed Feb. 18, 1992, now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to signal processing systems 
and, in particularly particular, to video signal processing. 
A major objective of the present invention is a synchronizing 
signal processing apparatus and a method that precisely 
recovers synchronizing signals of a video signal. 
Much of modern technology depends on signal process 

ing. A common application of signal processing is for the 
Video type signals. Usually, a video type signal includes an 
information signal component and picture or data synchro 
nizing information comprised component. The synchroniz 
ing information is transmitted for Scanning in a receiver in 
exact synchronism with a camera-tube Scanning. The Syn 
chronization signal must first be recovered from the video 
signal. 
More particularly, TV (Television) video signals, the an 

example of the video signal, are processed to obtain desired 
picture quality. A TV transmitting station modulates video 
and audio signal component and a synchronizing component 
which is used to identify the location of segments of the 
information component. The synchronizing component typi 
cally is comprised of a predetermined sequence of character 
istics which are repeated periodically. Most commonly, 
NTSC television signals are comprised of an active video 
portion with two level sync pulses periodically positioned 
between the active video portions. In particular, in order to 
precisely reproduce pictures, synchronizing information is 
added in the video signal so that the receivers can synchro 
nously perform Scanning operation as the TV transmitting 
station does. 

Numerical and graphical criteria which describe essential 
aspects of a TV system are employed in the design and 
operation of equipment to assure that the various parts of the 
system will operate in cooperative fashion at maximum per 
formance. TV systems have a special need, compared with 
other communication systems, for definitive standards 
because television transmitters and receivers must operate in 
a precise lock-and-key relationship. In particular, the scan 
ning of the image in the camera must be matched by the 
scanning in every associated receiver within a timing preci 
sion of approximately one-tenth of a millionth of a second, 
and with relative positions of picture details correct to a few 
hundredths of an inch as viewed on the CRT or other display. 

To assure that any television receiver can receive pro 
grams from any transmitter within range, it is customary to 
set up a single set of Standards with a group of neighboring 
countries. The TV transmitting stations of different countries 
and areas transmit video signals with different formats. For 
example, U.S.A., Canada and Japan et al. use NTSC 
(National Television System Committee) system. France, 
the former Soviet Union countries et. al. use SECAM. 
Moreover, HDTV (High Definition TV) creates a new sys 
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2 
tem with images of high resolution as well as a new video 
signal format and new transmission methods. For all of these 
examples, the synchronizing signals added in their video 
signals are different, but share similar characteristics. 

Picture synchronizing information is obtained from the 
Video signal by means of sync separation circuits. In 
addition, these circuits must separate this information from 
noise and interference during the reception of weak signals, 
particularly if impulse noise is present. To reproduce these 
different video signals of respective systems, different video 
signal processing devices are needed to provide required 
Synchronizing signals. 

Conventional video signal devices for processing the Syn 
chronizing information of the video signals can not be used 
for different standard video signals for providing reliable 
synchronizing signals, without affecting the reproduction of 
the video signals or causing high cost of video signal pro 
cessing. What is needed is a synchronizing signal processing 
apparatus and method that precisely recovers synchronizing 
signals of the video signal and can be applied for processing 
different video signals. 

SUMMARY OF THE INVENTION 

The present invention provides for detecting a synchroniz 
ing portion of a video type signal, and for signals which 
transmit digital or constrained multilevel analog data provid 
ing reference signals fro slicing the data portion of the signal 
in response to the synchronizing component. As used herein 
for the purposes of describing and claiming the present 
invention the video type signal will be described as the type 
having periodic known patterns which comprise the sync 
portion with the sync portions being interspersed with video 
like or other information carrying signals such as data with 
this information carrying portion being referred to as video 
and data both terms of which are intended to include any 
information carrying signal. A group consisting of at least a 
sync portion and a information carrying portion will be 
referred to as a data group. 

This process of detecting the synchronizing portion of the 
Video type signal involves identifying or detecting the 
arrangement of the known pattern of the Sync or other iden 
tifier. For purposes of describing and claiming the present 
invention detecting shall be understood to encompass, 
inspecting, identifying, recognizing, distinguishing and any 
other means or method of ascertaining the presence, occur 
rence or location of the feature of interest. The present inven 
tion provides for Such detecting by detecting a first transition 
of a known direction and amplitude, and inspecting the first 
transition to see if it occurs in a proper relation to a second 
known occurrence. The detection of the proper relation of 
the known occurrences is preferred to be made by delaying a 
signal marking the first occurrence for an amount equal to 
the expected arrival of the second occurrence and determin 
ing if the two are approximately coincident, thereby indicat 
ing the proper relationship. Further checking may be made 
by including a third or more occurrences to ensure proper 
relationships, for example by checking to determine if the 
first or second occurrence takes place an expected time 
before or after an event. 

In order to establish references for data slicing the ampli 
tude and D.C. level of components of the sync portion are 
used to establish the D.C. level and gain of the reference 
signals. Because the gain and D.C. levels may change 
throughout the signal, it becomes necessary to remove these 
changes from the signal and/or adjust the references accord 
ingly. This capability is provided by establishing or measur 
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ing some known parameter at each end of a segment of data 
or video in order to be able to estimate these changes, or 
eliminate these changes, during the segment. 

In accordance with the present invention, a synchronizing 
signal processing apparatus includes means for sampling 
synchronizing type signals and components of a video type 
signal. The present invention further includes slicing a video 
type signal in response to the sampled synchronizing sig 
nals. The synchronizing signal processing apparatus 
includes a sampling means that samples synchronizing sig 
nal components and provides at least a reference signal. The 
synchronizing signal processing apparatus also includes a 
comparing means that slices the video signal in response to 
at least a reference signal responsive to different levels of 
components of the synchronizing pulses. Thus, the synchro 
nizing signal processing apparatus generates logic level out 
puts. The video signal with which the present invention is 
used may be of a standard type having synchronizing pulses 
including horizontal synchronizing pulses or may be of the 
proposed HDTV type or of other type having a sync portion 
made up of a known sequence of components and a informa 
tion carrying portion carried therewith. 

The video signal may be sliced, before it is sampled, to 
eliminate noise. The sliced video signal corresponds to the 
synchronizing pulses. In response to the sliced video signal, 
the peaks of the synchronizing pulses of the video signal are 
precisely sampled. Two sampled signals represent the posi 
tive and negative peaks of the synchronizing pulses. The two 
sampled signals further are divided into three reference sig 
nals to compare with the video signal. After this comparison, 
the logic outputs are combined to recover synchronizing 
pulses that are reliable, precise and without noise. 
A combining means couples to the comparing means so 

that the outputs from the comparing means are combined 
depending on the type of the video signal. The combining 
means generates a plurality of synchronizing signals. 

To provide a vertical synchronizing signal, the present 
invention uses an integrating type filtering means that filters 
one of synchronizing signals output from the combining to 
provide a vertical synchronizing signal. The filter means 
shows a good frequency response characteristic for the verti 
cal Synchronizing signal. 
The Synchronizing signal processing method in accor 

dance with the present invention comprises steps of slicing a 
Video signal, sampling the video signal in response to 
respective leading and trailing edges of the sliced signal, 
converting the sampled signal into at least a reference signal, 
comparing the reference signal with the video signals and 
combining the compared outputs to recover synchronizing 
pulses. 
An advantage of the synchronizing signal processing 

apparatus and method is that the present invention incorpo 
rates several standard functions with Superior performance. 
The synchronizing signal processing apparatus in accor 
dance with the present invention is capable of operating with 
standard two level synchronizing pulses, for example, 
NTSC, PAL and SECAM type synchronizing pulses, and 
three level synchronizing pulses, for example HDTV syn 
chronizing pulses. The present invention may also applied 
for other video type signals with synchronizing pulses. 

Furthermore, the present invention provides good band 
width properties and time constant in the video amplifier 
section. The combination of both proper bandwidth and time 
constant gives considerably noise immunity against high fre 
quency noise, yet maintains sufficient operation speed for 
high performance. Therefore, no additional compensation or 
filtering components are needed. 
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4 
The synchronizing signal processing apparatus in accor 

dance with the present invention may be easily adjusted for 
either two level or three level synchronizing pulses. The 
recovered synchronizing levels for video signals are charac 
terized by high precision and reliability. 
The logic level outputs of the comprising means are 

combined, the combination depending on whether the Syn 
chronizing pulses are two levels or three levels. In accor 
dance with the present invention, the synchronizing signal 
processing apparatus may generate a TTL (Transistor 
Transistor level) version of the synchronizing pulses. 
The synchronizing signal processing apparatus in accor 

dance with the present invention may be used with different 
Video devices, which simplifies the design and manufacture 
of video devices, and significantly decreases the cost to 
make these video devices. 
Another advantage of the synchronizing signal processing 

apparatus of the present invention is that it is suitable to be 
implemented by integrated circuits. Alternatively, the video 
signal processing can be implemented by Software, such as 
in signal processing applications. These and other features 
and advantages of the present invention are apparent from 
the description below with reference to the following draw 
1ngS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a synchronizing signal pro 
cessing apparatus in accordance with the present invention. 

FIG. 2 illustrates a detailed circuit diagram of a sync pulse 
processing section of the synchronizing signal processing 
apparatus of FIG. 1. 

FIG. 3 illustrates a detailed circuit diagram including a 
pulse width adjust and a reference sync generating section of 
the synchronizing signal processing apparatus of FIG. 1. 

FIG. 4 illustrates a detailed circuit diagram of a sync 
restoring section of the synchronizing signal processing 
apparatus of FIG. 1. 

FIG. 5 shows waveform diagrams of several nodes of the 
Synchronizing signal processing apparatus. 

FIG. 6 shows a frequency response characteristic of a fil 
ter device of the synchronizing processing apparatus of FIG. 
1. 

FIG. 7 is a flow chart of a synchronizing signal processing 
method in accordance with the present invention. 

FIGS. 8–11 are four sheets of a detailed schematic of the 
preferred embodiment in accordance with the present inven 
tion. 

FIG. 12 shows a prior art HDTV Video format waveform 
which has a two level sync pulse and an 8 level digital data 
format. 

FIG. 13 shows a prior art HDTV video format which ulti 
lizes a two level sync pulse and a 16 level digital data format. 

FIG. 14 shows an expanded diagram of a typical one of 
the syncs of FIG. 12 or 13. 

FIG. 15 shows a typical expanded diagram of a typical 
pair of single data segments separated by a single sync pulse. 

FIG. 16 shows a diagram of the preferred embodiment of 
the present invention 

FIG. 17 shows a diagram of the preferred embodiment of 
the present invention for providing thresholds and slicing 
data. 

FIG. 18 shows a digital embodiment of the present inven 
tion. 

FIG. 19 shows a diagram of the preferred embodiment of 
the present invention for providing thresholds in response to 
data. 
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FIG. 20 shows a diagram of the preferred embodiment of 
the present invention for detecting edges of known magni 
tude. 

FIG. 21 is a flow chart of a synchronizing signal identify 
ing method in accordance with the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A synchronizing signal processing apparatus 100 in 
accordance with the present invention includes an input 
amplified amplifier 102, a video standard detector 103, a 
sync pulse processing section 104, a pulse width adjust 106. 
an offset device 108, a DC (Direct Current) restoration 
device 110, a reference sync generating section 112 and a 
sync restoring section 114. 

Video signal 116 101 is applied to differential input 
amplifier 102 where video signal 101 is amplified to improve 
the ratio of signal/common mode noise. The video signal 
amplified by input amplifier 102 is fed to sync pulse process 
ing section 104 which includes a sync tip clamp 116, a sync 
slicer 118 and a sync tip peak detector 120. 
The video signal is first clamped by sync tip clamp 116 to 

generate a clamped signal which has a known DC level of 
the synchronizing pulses. The clamped signal is then trans 
ferred to sync slicer 118 where the clamped signal is sliced, 
thereby generating a signal that has the same time period as 
that of the synchronizing pulses but at Standard levels as 
compared to that of the synchronizing pulses, in this 
example TTL levels. To effectively eliminate interference 
and noise, the sync slicer 118 slices the synchronizing pulses 
at a known level which is preferred to be about half of the 
nominal expected amplitude of the synchronizing pulses. 
Due to a known level which is approximately half the 
expected level, the operation of sync slicer 118 may be con 
sidered a coarse slicing operation which provides coarse 
sliced pulses. The sliced signal is coupled to sync tip peak 
detector 120, in which peaks of synchronizing pulses of the 
video signal from DC restoration device 110 are sampled in 
response to the sliced signal. 
The clamped signal is also delivered to pulse width adjust 

106. This clamped signal activates pulse width adjust 106 to 
generate a pulse trigger signal coupling to DC restoration 
device 110. The pulse trigger signal determines the pulse 
width of the synchronizing pulses. A switch SW is provided 
so that this switch is open, which indicates that the video 
signal is a NTSC TV signal. On the other hand, when the 
video signal output from the input amplifier 102 is a HDTV 
signal, the video standard detector 103 will turn switch SW, 
on. The video standard detector 103 also control switches 
SW, SW, and SW. The switches may be operated auto 
matically in response to a video standard detector 103 which 
detects the type of signal 101. Therefore, the synchronizing 
signal processing apparatus 100 in accordance with the 
present invention may process different video signals. 

Offset device 108 provides a DC reference for DC resto 
ration 110. The amplified video signal from the input ampli 
fier 102 is also coupled to DC restoration 110. In response to 
the reference from offset device 108, DC restoration 110 
clamps the amplified video signal to eliminate DC shift and 
residual common mode noise. 

Other types of DC restoration circuits may be used as is 
well known in the art. It is desired to have the video signal 
V0 V and V0 V restored to a known value. 
However, it should be noted that the DC restoration device 
110 may be eliminated by directly AC coupling the video 
signal output from the input amplifier 102 to the reference 
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6 
sync generating section 112 and sync pulse processing sec 
tion 104. The operation of sync tip peak detector 120 will 
track the variations in the AC coupled video signal output 
from the input amplifier 102 and allow the comparator 122 
to function properly. However, the use of a DC restoration 
device is preferred. The DC restoration device 110 produces 
two output signals V0 V and V0. V. The clamped 
video signal V0. Vo is delivered to sync tip peak detector 
120. In response to the sliced signal from the sync slicer 118, 
sync tip peak detector 120 samples the positive and negative 
peaks of synchronizing pulses of the clamped video signal 
so as to provide two peak sample pulse signals. For pur 
pose purposes of the present example, video is described 
with respect to positive white with the negative level of sync 
being that which is farthest from peak white video and the 
positive level of sync being that which is closest to the peak 
white value of the video. For two level sync, such as NTSC, 
the positive peak will correspond to video blanking level. 
The two peak sample pulse signals define each of the Syn 
chronizing pulse pulses. Divider 124 receives them and 
converts them into three pulse reference signals. The ampli 
tudes of the pulse reference signals represent percentage lev 
els of sync of V0. V., during the respective ones of the 
peak sample pulses as represented by V and V. 

Reference Sync generating section 112 also includes a 
comparator 122. The clamped video signal from D.C. resto 
ration 110 and three pulse reference signals are coupled to 
comparator 122. By comparison, comparator 122 outputs 
four level signals during each synchronizing pulse of the 
Video signal. Due to the use of references which are respon 
sive to the actual level of the sync pulse, the comparator 122 
may be considered a precision comparator, which outputs 
precision sliced pulses. The four level signals represent dif 
ferent amplitudes of each synchronizing pulse as determined 
by the video sync being greater than none, one, two or three 
of the pulse reference signals. 
A sync restoring section 114, which includes combination 

logic 126 and vertical sync filter 128, is arranged to receive 
the output signals from the comparator 122 of reference Sync 
generating section 112. The combination logic 126 is used to 
combine the four output signals from comparator 122 to 
recover reliable synchronizing signals. Switches SW, and 
SW, are arranged to control the switching between the 
HDTV video signal and conventional TV video signals, for 
example NTSC TV video signal. 
The opening of switches SW, and SW, indicates that the 

synchronizing signal processing apparatus operates with 
conventional video signal. Otherwise, the closing of the 
switches SW, and SW shows out that the apparatus oper 
ates with HDTV Video signal. The position of another switch 
SW, is also related to the video signal being processed by 
the apparatus in according accordance with the present 
invention. Therefore, the apparatus of the present invention 
is suitable to different video signals by changing status of 
these Switches, which may respond automatically to the 
video standard detector 103 as well. 

The vertical sync filter 128 is coupled to the combination 
logic 126. A composite synchronizing signal Cs from the 
combination logic 126 is coupled to it. The vertical sync 
filter 128 filters the composite synchronizing signal Cs to 
provide a vertical synchronizing signal Vs. The vertical Sync 
filter 128 may respond to a composite synchronizing signal 
from other sections as well, for example from 112. 
The sync pulse processing section 104 of synchronizing 

signal processing apparatus 100 is detailed with reference to 
FIG. 2. Input amplifier 102 includes two operational ampli 
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fiers OP1 and OP2. OP1 is used with OP2 to eliminate com 
mon mode noise of the video signal 101. The positive input 
of OP1 receives one of input video signal 101 which is the 
common one (shield) of the input signals. Resistor R1. 
100KS2, is an input resistor for stabilizing the DC compo 
nent of the input video signal. 
A resistor R2 (75C2) and a switch SW are connected 

between the input lines for terminating video signal 101. 
When the input is taken from other than the end of a coaxial 
cable run, SW, is open. While the video signal 101 is applied 
to input amplifier 102 at the end of a coaxial cable run. SW, 
is closed so that the input resistance of input amplifier 102 is 
matching the output resistance of the circuitry providing 
Video signal 101, thereby reducing signal loss. Capacitor C1 
(0.1 uf) provides a high frequency bypass from the common 
to ground. R2 is the terminating resistor (75S2). OP1 and 
resistors R3 (1.1OKS2) and R4 (49992) constitute a negative 
feedback amplifier its gain being two approximately. The 
output of OP1 is coupled to the negative input of OP2 via 
resistor R5 (2.21KS2). 
The positive input of OP2 receives the signal directly from 

the input signal 102 101. OP2 and resistors R6, R7 and 
potentiometer R8 provide another feedback amplifier. Resis 
tor R6 and R7 have the same resistance, 1.0KS2. The poten 
tiometer R8 has a resistance from 0–10KS2. Thus, the gain of 
the input amplifier 102 may be adjusted between 1.5–3. Due 
to the delay caused by OP1, the common mode component 
of input signal 102 101 arrives at the positive and negative 
inputs of OP2 at slightly different moment. Under low 
frequency, the delay due to OP1 is tolerable. However, high 
frequency components of the input video signal, after delay 
by OP1, would severely affect correlation of the common 
mode signal, causing distortion of the video signal. 
Therefore, a filter having capacitor C1 of 0.01 uf is utilized 
to filter the interference and noise to ground. 

The output of OP2 is coupled to the sync tip clamp 116 of 
the sync pulse processing section 104. The sync tip clamp 
116 includes buffers OP3 and OP4, and an amplifier OP5. 
Resistor R9 (5.6KS2) is used with capacitor C2 to by-pass 
undesired frequency components. The buffered video signal 
is coupled to the positive input of another buffer OP4 via an 
isolating capacitor C3, 0.1 uf. 
A negative 12V is applied to the isolating capacitor C3 

and the positive input of OP4, via a current limit resistor 
R10, 147KS2. R10 effectively constitutes a constant current 
Source. The isolating capacitor C3 is used to isolate the 
direct current components of the video signal. 
The negative 12V applied to the capacitor C3 draws node 

N1 toward a negative level, pulling the video signal output 
from OP3 to a negative level. The negative video signal, after 
buffering by buffer OP4, is coupled to the negative input of 
the amplifier OPSOP5 via a resistor R11 with resistance of 
10KS2. IOPS OP5 and a resistor R12 with resistance of 
39KS2 established establishes a negative feedback ampli 
fier. The positive input of OPSOP5 is grounded. The resis 
tance of the resistor R12 determines the maximum gain of 
amplifier OP5, which my may be lowered if diodes D3, D4 
conduct. 

Normally, the output of OP5 is negative. Two diodes D1 
and D2 are provided to isolate the output of OP5 from the 
node N1. When the output of IOPS OP5 is above a level 
required to turn the D1 and D2 on, for example 1.2 V, the 
capacitor C3 is charged positive. The resistor R10 charges 
C3 negative, but is countered by the current through D1 and 
D2 when the video signal is below the ground of the positive 
input of OP5, thus causing N1 to move in a positive 
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8 
direction, which forces the output signal of OPSOP5 to be 
returned to a negative value. The other two diodes D3 and 
D4 are arranged between the negative input and output of 
OP5. When the video signal at the negative input of OP5 is 
more positive by a level high enough to turn D3 and D4 on, 
the negative input and output of OP5 are shorted so that OP5 
functions as a buffer and prevents large negative excursions 
at the output, thereby causing OP5 to recover to normal sta 
tus very quickly, when returning positive. 

Sync slicer 118 includes a comparator CP6. The output of 
OP5 is directed to the positive input of CP6. The output of 
OP4 is directed to the negative input of CP6. By comparison 
of the signals at its input. CP6 slices the synchronizing 
pulses of the video signal at about half of the amplitude. By 
using both the outputs of OP4 and OP5, the comparison is 
less sensitive to noise and sync amplitude variations than if a 
fixed level were used. For the NTSC and HDTV Video 
signals, the output of CP6 has a delay of about 0.1 uS. Com 
parator CP6 slices the amplitude of the synchronizing pulses 
without appreciable change of pulse width. 
The sliced pulses output from CP6 are directed to the sync 

tip peak detector 120. The sync tip peak detector 120 
includes sample switches SW and SW, and two sample 
holders consisting of resistors R15 and R16 with the same 
resistance of 1KS2, and capacitors C6 and C7 with the same 
capacitance of 0.1 uf. Resistor R15, capacitor C6 and switch 
SW constitute a sample and hold circuit. Resistor R16 and 
capacitor C7 and SW constitute another sample and hold 
circuit. Two buffers OP7 and OP8 are respectively coupled 
to the two sample and hold circuits to output the sampled 
signals. 
The sliced pulsed from CP6 are first inverted by an 

inverter I1. Thus, the rising edge of the inverted pulses coin 
cide with the trailing edge of the output pulses of CP6. Each 
of the inverted pulses is then differentiated at its rising edges, 
by means of a differential capacitor C4 of 0.001 uf and a 
differential resistor R3 of 3302. The switch SW is in the 
receipt of the signal V0 V output from the DC restora 
tion device 110. Usually, switch SW is tied to ground via 
resistor R13. Only upon the arrival of the rising edges of the 
inverted pulses, switch SW is activated to couple to the hold 
circuit having R15 and C6. Therefore, corresponding to each 
falling edge of the sliced pulses output from CP6. R15 and 
C6 sample the positive peaks of the pulses. Note that the 
sliced sync from CP6 is opposite in polarity to the sync of 
V0. V. The sampled positive peak is held for the buffer 
OP7 to output. The width and amplitude of the differential 
pulse for sampling the video signal is set by C4 and R13. 
The sampling time may also be controlled by the addition 

of a oneshot in the path from the differential node N2 or N3 
and the control input of the respective switch. It is preferred 
that the sampling start after all ringing which might be 
present on the preceding edge has had time to die out, or to 
an acceptable level, and end before any preshoot which may 
be present on the next edge, for the same reasons. It is also 
preferred that the sampling time be substantially equal to an 
integral number of cycles of any coherent or repetitive inter 
ference which may be present on the waveform in order that 
it will average or integrate to zero (if the interference is 
bipolar and uniformly distributed) or a steady value (if the 
interference is unipolar or nonuniformly distributed) in the 
hold circuit. 

The amplitude of the pulse applied to the switch control 
input (or to the oneshot trigger input) is critical. It is desired 
to select the values of the differential network in relation to 
the expected amplitude and/or risetime of sync edges and to 
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the switch control or oneshot input threshold to ensure that 
edges having less than the nominal value of sync edges (40 
IRE units for NTSC) amplitude do not cause false sampling. 
Such low amplitude edges will sometimes occur in response 
to noise impulses which are so fast that the comparator CP6 
is unable to make a full scale transition at its output during 
the pulse duration. The component values given in FIG. 9 
provide Such protection. 

For example, for the ICs suggested the threshold is set 
internally at /2 VCC. The differentiation network should be 
designed so that a 35 IRE edge will result in a /2 VCC pulse 
which will cross the control threshold. This will guarantee 
that a proper 40 IRE edge will always generate a sample and 
a low 30 IRE noise edge will not generate a sample. 

Similarly, after inversion twice by inverter I2 and I3, the 
output of CP6 is differentiated by a differential capacitor C5 
of 0.001 uf and a differential resistor R14 of 3302. The 
delay of the inverter I1–3 along with the delay of sync tip 
clamp 116 ensures that the sample pulses are applied to SW 
and SW well after any ringing or other distortion on the 
sync or blanking level has died out. If desired, delay ele 
ments other than the inherent delay of the circuit elements 
may be introduced to further ensure proper sampling of the 
video. Thus a differential pulse is coupled to switch SW. 
The differential pulses produced by C5 and R14 cause the 
switch SW to close so that a resistor R16 of 1KS2 and a 
capacitor C7 of 0.1 uf hold the negative peaks of the syn 
chronizing pulses. The two signals which operate sample 
switch switches SW and SW can be described as refer 
ence taking signals, since they take the instant samples 
which are in turn held by the hold capacitors to generate the 
Voltage reference signals used by the divider 124 to provide 
references for comparator 122. 
As a result, each of the pair of differential pulses produced 

by C4, R13, C5 and R14 defines the pulse position of respec 
tive synchronizing pulses. The relationship of the output 
pulses of CP6 and the differential pulses is shown in FIG. 5. 
Furthermore, buffers OP7 and OP8 deliver the peak sample 
signals to divider 124 for further processing. 
The video signal amplified by the input amplifier 102 is 

also coupled to the DC restoration device 110, referring to 
FIG. 3. The DC restoration device 110 includes a voltage 
comparator CP9, a photosensitive element having a LED 
(light-emitting diode) DUID, and a photoresistor R59, as 
amplifier OP10 and a buffer OP11. A positive 5V DC volt 
age is tied to a resistor R17 of 1.0KS2, the left part of the 
photoresistor R59 and the top tap of R59 is connected to 
ground. Thus, the Voltage applied to the positive input of 
CP9 depends on the resistance of the left part of R59. On the 
other hand, the positive 5V is tied to a series connection of 
potentiometer R18 a resistor R19 and to ground. Thus, the 
reference voltage at the negative input of CP9 is defined by 
the position of the wiper of potentiometer R18. Therefore, 
adjusting the position of the wiper of potentiometer R18 
may change the input Voltage at the negative input of CP9. 

At the output of CP9, a positive 5V is applied to the LED 
D, through a resistor R20 of 20092. The positive 5V provides 
an offset current to LED D. The light intensity of the LED 
D, is in proportion to the current flowing through it. The 
resistance of photoresistor R59 is inversely proportional to 
the light intensity. Therefore, the higher the output of CP9. 
the larger the current through the LED D, the lower the 
resistance of the photoresistor R59. The lower resistance of 
R59 makes the voltage applied to the positive input of CP9 
go down, thereby causing the output of CP9 to decrease. 
CP9 thus causes R59 to maintain the voltage at the positive 
and negative inputs of CP9 to be equal. 
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10 
The output of the input amplifier 102 is coupled to the 

positive input of the amplifier OP10 of DC restoration device 
110, via a resistor R2 R21 of 3302. The output of OP10 is 
tied to the negative input via a feedback resistor R22, 1.OKS2 
and the right part of the photoresistor R59 ties the negative 
input of OP10 to ground. Because the output of CP9 may 
change the resistance of R59, the gain of OP10 is also con 
trolled by the output of CP9. Therefore, changing the posi 
tion of the wiper of potentiometer R18 changes the gain of 
OP10. It will be understood from the present teachings that 
the same functions may be performed with other circuit 
elements, for example multipliers. 
The output of OP10 is applied to the positive input of 

amplifier OP11. Along with a resistor R23 of 1.0KS2, the 
operational amplifier OP11 buffers the output of OP10. The 
video signal from buffer OP11 is transferred to the sync tip 
peak detector 120 where the video signal is sampled in 
response to the pulses from the sync slicer 118, as shown in 
FIG. 2. The video signal output amplified by OP10 is also 
sent out by an output resistor R24, 71.5C2 for other purposes. 
An offset device 108 is arranged to provide a DC offset 

required by the operational amplified amplifier OPI3 of 
the DC restoration device 110. The offset device 108 
includes a resistor network having a resistor R57 (100KS2), a 
resistor R55 R56 (100KS2) and a potentiometer R55. A 
positive 12V is coupled to resistor R57 and a negative 12V is 
coupled to resistor R56. A voltage determined by the posi 
tion of the wiper of potentiometer R55 charges a capacitor 
CI3 of 0.1 uf via a resistor R58 of 100KS2. The level on the 
capacitor C13 is applied to the positive input of a buffer 
OP12. 

The offset voltage is delivered to an integrator circuit 
established by a operational amplifier OP13 and a capacitor 
C8 (0.1 uf) bridging between the negative input and output 
of OP13. The positive input of OP13 receives the offset volt 
age. The offset voltage is also coupled to a switch SW. The 
common close status of SW couples the offset voltage to 
the negative input of OP13 via a resistor R25 of 10KS2. A 
capacitor C9 of 0.001 uf is tied between ground and SW for 
filtering undesired frequency components and Switching 
transients. 

In accordance with the present invention, the pulse width 
adjust 106 is provided for. The pulse width adjust 106 
includes two multivibrators 301 and 302. The output from 
the sync slicer 118 is coupled to the AA input of 301, as 
shown in FIG. 3. A positive 5V is tied to the clear input Clr 
and the B input of 301. Responding to each falling edge of 
the sliced signal from sync slicer 118, the multivibrator 301 
produces a low level pulse at the Q O output of 301. The 
width of the low level pulse is set by a resistor R54 of 10KS2 
and a capacitor C10 of 0.001 uf. The output from 301 is 
shown in FIG. 5. 

The output from sync slicer 118 is also coupled to the B 
input of multivibrator 302 via a delay circuit. This delay 
circuit includes two RC filters. A capacitor C14 (51 pf) and a 
resistor R28 (10KS2) form a RC filter and a capacitor C12 
(56 pf) and a resistor R60 (2.5KS2) provide another one. Two 
inverters I4 and I5 are arranged between the two RC filters. 
An inverters I6 is positioned between the B input of 302 and 
RC filter having C12 and R60. A positive 5V is applied to 
R28 via a resistor R27 (1 KS2) for providing a DC bias. This 
delay circuit delays the sliced signal from Sync signal 118 
about 0.75 us to 0.9 us. 
The pulses at the (QO output of 301 trigger the multivi 

brator 302 via its (AA input so that the Q output of 302 is at 
high level. The delayed pulses by the delay circuit is applied 
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to B input of 302, triggering it so that the Q output of 302 is 
at a high level. The pulse width of output pulse from 302 is 
set by a resistor R29 of 3.32KS2 and a capacitor C11 of 0.001 
uf, if the apparatus 100 in accordance with the present inven 
tion operates under a conventional TV Video signal mode, 
for example, the NTSC video signal. When the apparatus 
100 operates under the HDTV mode, a resistor R30 of 1KS2 
is shunted with R29 by closing of the switch (SWPSW. 

Therefore, the pulse width of Q output of 302 is between 
2.0 us and 2.5 us for the NTSC video signal. This pulse 
occurs during blanking and burst portion of the NTSC video 
signal. On the other hand, the pulse width of the Q output of 
302, for the HDTV video signal, is from 0.5us to 0.7 us. The 
pulse of Q output of 302 coincides with the blanking portion 
without exceeding it. The waveform at the Q output of 302 is 
shown in FIG. 5. 

The output pulses at the Q output of 302 activate the SW 
so that the output from OP11 is coupled to the negative input 
of OP13 via the RC filter having the resistor R25 and the 
capacitor C9. During the high level of the pulses from 302, 
the capacitor C8 of the integrator OP13 is charged up and 
down by the video signal from the buffer OP11 depending 
on whether it is above or below the reference on the plus 
input of OP13, drawing the input voltage at the positive 
input of OP10 up or down. As a result, the output of OP10 is 
drawn up or down. After the Q output of 302 recovers to low 
level, the switch SW is released so that the negative input of 
the operational amplifier OP13 is coupled to the output of 
OP12 of the offset device 108. Thus, the output of the opera 
tional amplifier OP13 does not change. 

The divider 124 of the reference sync generating section 
112 includes four resistors R31, R32, R33 and R34. The 
resistors R31-R34 have the same resistance of 10KS2. 
Therefore, the output potential of the sync tip peak detector 
120 is equally divided so that three reference potentials are 
provided. The first reference potential between the resistors 
R33 and R34 equals half of the output potential from the 
sync tip peak detector 120. The second reference potential 
between the resistors R31 and R33 equals three-fourth of the 
output level from the sync tip peak detector 120. The third 
reference potential between the resistors R32 and R34 
equals one-fourth of the output level from the sync tip peak 
detector 120. However, different reference potentials may 
also be obtained by changing the resistance of resistors 
R31-R34. Different combination of potentials on the posi 
tive input of CP14–CP16 can be easily realized. 

In accordance with the present invention, the comparator 
122 of reference sync generating section 112 includes three 
comparators CP14, CP15 and CP16. The first reference 
potential between the resistors R33 and R34 is applied to the 
positive input of comparator CP14. The second reference 
potential between the resistors R31 and R33 is applied to the 
positive input of the comparator CP15. The third reference 
potential is then applied to the positive input of the compara 
tor CP16. The video signal output V0 V from the ampli 
fier OP10 of the DC restoration device 110 is coupled to 
respective negative inputs of three comparators CP14–CP16 
via resistors R35, R36 and R37. 
As for conventional TV video signals, for example, the 

NTSC video signal, CP 14 compares the first reference 
potential and the video signal V. So as to sense the middle 
levels of the horizontal and vertical synchronizing pulses. 
The comparator CP15 then senses the video signal V in 
response to the second reference potential and the rest of the 
Video signal V is regarded as noise. Because the Switch 
SW of sync tip peak detector 120 closes during the 
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12 
blanking-burst period to sample the video signal, the second 
reference potential is set to a level lower than the blanking 
level. The switch SW of sync tip peak detector 120 closes 
during the negative synchronizing tip to sample the video 
signal, the third reference potential is thus set to a level 
higher than the negative tip. Two complementary output Ves 
and Vs from CP16 are delivered to the combination logic 
126. 

As a second example, when the apparatus 100 in accor 
dance with the present invention is used for processing the 
HDTV Video signal, the second reference potential repre 
sents a value between the blanking and positive peak Syn 
chronizing tip for the synchronizing pulses. The rest of the 
Video signal V is considered as noise. The first reference 
potential is set at the middle of the negative and positive 
synchronizing tip during synchronizing pulses, meaning at 
the blanking level. The purpose of this comparator CP14 is 
to sense transition from the negative synchronizing tip to the 
positive synchronizing tip. The rest of the video signal V 
is considered as noise. The reference potential and the output 
V of CP16 is the same as under the NTSC video signal. 
Therefore, outputs of comparator 122 are logic levels corre 
sponding to the negative sync for these video signals. 
The logic level outputs V, V, V, and V from the 

comparator 122 are directed to the combination logic 126 of 
the sync restoring section 114, as shown in FIG. 4. The 
output V of the comparator CP14 is directed to an input of 
an AND gate A1. The signal V output from the comparator 
CP16 is inverted by an inverter I7, and is filtered by a RC 
filer having a resistor R53 (20092) and a capacitor C17 
(0.001 uf). Before it is applied to another input of the AND 
gate A1, the filter signal V is inverted again by an inverter 
I8. In order to preserve the combination logic generated Sync 
information at the halfway crossing, the output Vs from the 
comparator CP16 is delayed by the inverter I7 and I8 circuit 
for 85 ns-200 ns. Thus, the two input pulses are added at the 
inputs of the AND gate A1 so that the output of A1 is a 
positive pulse. 
Along with the output from the AND gate A1, the output 

V, from the comparator CP15 is directed to an input of an 
OR gate O1. The positive pulse from A1 and the Ve activate 
the OR gate O1, thereby producing a pulse which has a 
rising edge defined by the positive pulse from A1 and a 
falling edge defined by V. The output of OR gate O1 is 
directed to another OR gate O2. 
The output V is also used to trigger a multivibrator 401 

so that a high level is set at the IQ O output of the multivi 
brator 401. The width of the high level is set by a resistor 
R38 and a capacitor C8 C18. In this case of where 
capacitor C18 has a capacitance of 0.001 uf and resistor R38 
has a resistance of 2.9KS2, the pulse width is between 1.4 
us-2.8 us. The output high level at the (QO output of 401 
is directed to an input of an AND gate A2. Another input of 
A2 receives the output V, from the comparator CP16. For 
the NTSC video signal, the output of A2 is determined by 
signal V. Under the HDTV video signal, the output of A2 
is determined by the pulse at the I/Q O output of 401. The 
minimum width for this pulse is 2.6 us which is determined 
by the duration of the vertical interval pulses. The maximum 
width for this pulse is 2.8 us which is determined by the 
duration of the blanking in horizontal lines. 
The ANDed output from A2 is applied to another input of 

OR gate O2 so that the output from OR gate O1 is ORed 
with the ANDed output from A2. Particularly, under pro 
cessing the NTSC video signal, the ORed output of OR gate 
O1 is completely determined by the ANDed output pulse 
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from A2. The reason is that the negative ANDed output from 
A2 is narrower than the negative ORed output from O1. The 
output of O2 is a composite synchronizing output Cs. 

In order to extract horizontal synchronizing pulses from 
the out output Cs from the OR gate O2, a circuitry includ 
ing multivibrators 402 and 403, and OR gates O3 and O4 is 
designed. This circuitry eliminates every second half hori 
Zontal pulse from the vertical interval. The signal V output 
from the comparator CP16 is directed to the multivibrator 
402, where Vs triggers the B input of 402 to set a low level 
at its /Q O output. The width of this low level is set by a 
capacitor C19 (0.001 uf) and a resistor R39 (11.3KS2). In 
this case, the low level lasts 6–10 us. The 6 us lower time 
limit is chosen to be greater than the horizontal synchroniz 
ing pulse duration. The upper time limit is chosen so that the 
pulse will not get into active video signal. 
The IQ O output of 402 triggers the B input of the mul 

tivibrator 403 so as to set a high level output at its Q output. 
The duration of the high level at the Q output of 403 is 
determined by a capacitor C20 (0.001 uf) and the combina 
tion of resistors R40 (68KS2) and R41 (50KS2). The position 
of switch SW, is determined by the operation mode. For 
example, under the NTSC video signal, SW, is open so that 
the duration of the high level at the Q output of 403 is set by 
R40 and C12 C20, for example 35 us–50 us. On the other 
hand, if the apparatus 100 of the present invention is for 
processing the HDTV video signal, the switch SW, is 
closed so the R41 is shunted across R40. Accordingly, the 
duration of the high level at the Q output of 403 is deter 
mined by C20 and shunted resistors R40 and R41, for 
example 17 LS-20 us. 
The Q output of 403, along the I/Q O output of 402, is 

coupled to inputs of an OR gate O3. The output of OR gate 
O3 is the OR of the outputs of the multivibrators 402 and 
403. This output of O3 coincides with the synchronizing tip 
but lasts a little longer. The output of 03 O3 is directed to 
an OR gate O4. Another input of the OR gate O4 receives the 
output from OR gate O2. The OR gate 04 serves to eliminate 
the half horizontal pulses during the vertical intervals, 
thereby producing a horizontal synchronizing output Hs. 
A multivibrator 404 is used to generate a horizontal 

square waveform output Ho. The output Hs of the OR gate 
O4 is coupled to the B input of 404 via the switch SW. 
When the apparatus 100 of the present invention operates 
under the HDTV video signal, the rising edges of output Hs 
triggers 404 at the B input to set a high level output at its Q 
output. Meanwhile, the Switch SW, is closed so that the 
positive 5V is applied to 404 via shunted resistors R42 and 
R43 and a capacitor C21. Accordingly, the duration of the 
high level depends on a capacitor C21 and the resistance of 
shunted resistors R42 and R43. If the capacitance of C21 is 
set as 0.001 uf and R42 and R43 are respectively set as 
51KS2, the duration is then 15us. 

If the apparatus 100 of the present invention operates with 
NTSC video signal, the output Hs is reversed by an inverter 
I9 so that the B input of 404 is triggered by the falling edges 
of the synchronizing pulse, setting a high level at its Q out 
put. At the same time, the switch SW, is open so that the 
positive 5V voltage is applied to 404 via only a resistor R42. 
Assuming R42 has the resistance of 51 KS2 and C21 has the 
capacitance of 0.001 uf, the duration of the high level of the 
Q output of 404 is 30 us. 
The output Cs of OR gate 02 is also directed to a vertical 

synchronizing filter circuitry including operational amplifi 
ers OP17 and OP18. A resistor R44 of 37.4KS2 and a capaci 
tor C22 of 0.001 uf bridge across the output and negative 
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input of OP17 to form a first stage integrator type low pass 
filter. The positive input of OP17 is tied to ground. The com 
posite synchronizing output Cs is coupled to the negative 
input of OP17 via a resistor R52 of 39KS2. This configura 
tion acts as a current source and leaky integrator Such that 
the integrator is charged by the vertical broad pulses. The 
output from OP17 is coupled to the negative input of OP18 
via a 10KS2 resistor R50. The positive input of OP18 is tied 
to ground. A resistor R45 (10KS2) and a capacitor C15 
(0.001 uf) are shunted across the negative input and the out 
put of OP18, thereby providing a second stage integrator 
type low pass filter. Of course, a more traditional low pass 
filter circuit may be implemented by the addition of source 
resistors as shown in FIG. 11. 

This vertical filter circuitry employs a design which is an 
integrator and current Source type, offsetting conventional 
optimal design. This design provides a frequency response 
characteristic without matching standard filter design curves 
which are commonly known. However, it is this design that 
provides a frequency response characteristic good for verti 
cal synchronizing separation of the NTSC or HDTV Video 
signal. This frequency response of the filter circuitry is 
shown in FIG. 6. 

Alternatively, other vertical separation circuits which ulti 
lize the duty cycle of the vertical sync pulse may be utilized 
as well. 
The filter signal is applied to a positive input of a com 

parator CP19 via a 38KS2 resistor R51. A resistor R46 of 
3.3KS2 is bridged between the positive input and output of 
CP19 to provide positive feedback hysteresis for CP19. A 
positive 5V voltage is tied to ground via resistors R47 and 
R48. R47 has resistance of 20KS2 and R48 has resistance of 
1OKS2. A capacitor C16 of 0.1 uf is shunted across resistor 
R48, thereby providing a stable reference voltage to the 
negative input of CP19. Furthermore, a positive 5V voltage 
is applied to the output of CP19 via a resistor R49 (1 KS2). 
Filter circuitry provides a vertical synchronizing output Vs 
via CP19 and inverted by an inverter I10. 
To obtain a field synchronizing output, the vertical Syn 

chronizing output from CP19 is directed to a flip-flop 405. 
The clear input CLRCLR and set input PRPR of 405 are 
coupled to a positive 5V. The CK input of 405 receives ver 
tical sync and the D input of 405 is coupled to H sync square 
wave the I/Q O output of multivibrator 404. The rising 
edges of the V pulses activate the trigger 405 to produce the 
field synchronizing output Fs. Upon arrival of the rising 
edges, the Q output of 405 is set to a level the same as that as 
its D input. In addition, an inverter I11 is provided for out 
putting a reversed composite synchronizing output CCs. 
A processing method 700 for synchronizing pulses of the 

video signals is shown in FIG. 7. At step 701, the video 
signal is sliced to produce synchronizing pulses. The video 
signal is then sampled in response to the sliced sync to pre 
cisely sense the sync tip peaks pulses, at step 702, thereby 
providing two peak signal values representing the positive 
and negative peak values of each synchronizing pulse. 
The peak signal values are further converted, at step 703, 

into three reference signals which respectively represent the 
different levels relative to each synchronizing pulse. In 
particular, the three reference levels respectively represent 
the middle, upper and lower middle levels of the synchroniz 
ing pulse. Comparison of the three reference levels and the 
video signal is conducted at step 704. As a result of this 
comparison, the logic pulse outputs are obtained. Step 705 is 
for restoring synchronizing pulses of the video signal by 
combining the logic outputs. 
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FIGS. 8–11 show a more detailed schematic circuit of a 
preferred embodiment in accordance with the present inven 
tion. All of the components in FIGS. 8–11 correspond 
directly to those presented in FIGS. 2-4. The differences 
between FIGS. 2–4 and 8–11 include that all of components 
in FIGS. 8–11 are marked with commercial identification 
and are therefore more available in market. Therefore, 
detailed product part numbers and nominal values of compo 
nents are marked on the components of FIGS. 8–11. The 
operation principle and interconnection of the components 
of the circuitry shown in FIGS. 8–11 are corresponding to 
FIG. 1 and FIGS. 2–4 and one skilled in the art will be able 
to understand FIGS. 8–11 from the forgoing description and 
explanation. Thus, the description of FIGS. 8–11 is omitted 
here. 

FIG. 12 shows a prior art HDTV Video format waveform 
which utilizes a two level sync pulse and an 8 level digital 
data format. The Data+FEC (Forward Error Correction) 
1203 is carried in analog form constrained to a number of 
discrete levels which levels are allowed to change 
periodically, most usually in response to a clock signal. It 
may be noted that the sync pulse in this signal is not the same 
type of sync pulse as formed in typical NTSC or similar 
prior art systems. The sync pulses in NTSC type systems are 
used to facilitate horizontal and Vertical scanning of the elec 
tron beam of the TV display whereas the sync pulses of the 
present system of FIG. 12 are used to facilitate the location 
and Subsequent recovery of the data segment. It will be 
appreciated from the present disclosure that the invention 
described herein may be used to advantage with any type of 
synchronizing, locating or identifying pulse or arrangement 
of a known pattern or sequence. 
The use of the analog constrained level type of data trans 

mission for video signals was described for example in U.S. 
Pat. No. 4,665.431 issued May 12, 1987. In the 431 patent 
such a system is seen in FIGS. 2 and 3 where the constrained 
data carries audio or other related signals in the video wave 
form. 

The waveform of FIG. 12 is typical of the HDTV terres 
trial broadcast transmission system which is proposed for 
the United States. Note that the 8 possible levels which the 
data may take on are shown simultaneously, as if the figure 
were an oscilloscope display repetitively triggered to the 
sync pulse. In normal operation where only a single one of a 
data segment is displayed the data will be seen to trace a 
single pattern among the various levels, such as shown in 
FIGS. 2 and 3 of the prior art 431 patent. 

FIG. 13 shows a prior art HDTV video format which ulti 
lizes a two level sync pulse and a 16 level digital data format. 
This waveform is typical of the terrestrial HDTV cable TV 
transmission system which is proposed for the United States. 
It will be understood that the combination of analog con 
strained level data and two level sync pulses as shown in 
FIGS. 12 and 13 is provided herein as examples of prior art 
Video type signals with which the present invention may be 
used to facilitate improved synchronizing pulse separation, 
however the invention is not intended to be limited to only 
these two examples and may be utilized to advantage with 
any other system which utilizes two or more level synchro 
nizing or identifying type pulses with analog or digital infor 
mation carried therewith. 

For the video signals of both FIG. 12 and 13, it is pre 
ferred to establish a known D.C. reference level for the sig 
nal and to provide data reference levels with which the par 
ticular level that a data bit occupies may be determined. 
Alternatively, it is possible to measure the D.C. level of the 
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Video type signal and adjust the reference levels accordingly. 
As the video type signal level changes the data reference 
levels will change in response thereto in order to maintain 
the proper relationship. It will be recognized that establish 
ing a proper reference level is preferred to be accomplished 
by use of known components of the synchronizing portion of 
the signal. Such as a sync tip or a sync blanking level. The 
use of the sync components is preferred, since those are the 
best known and most easily identified levels of the signal by 
virtue of the defined arrangement and known pattern of the 
waveform the pattern having a repetitive nature. It will also 
be recognized that for the signal of FIGS. 12 and 13 estab 
lishing proper reference levels is best performed by using 
both the sync tip and sync blanking level. The function of 
determining which particular level that a data bit occupies 
will be referred to herein as slicing and may be determined 
by establishing data reference levels to which the data wave 
form or signal may be compared by multiple comparators, 
although the term slicing as used herein will be used to 
encompass all circuits, steps and functions for performing 
this task of determining which data reference levels a data 
bit falls between or matches. 
As an example, with respect to FIG. 12 it is seen that there 

are 8 possible data levels identified on the left scale as occur 
ring at levels labeled -7, -5,-3, -1, +1, +3, +5, and +7. In 
order to identify which of these eight levels the video signal 
occupies at a particular time it can be seen that establishing 
data reference levels between the video levels, and compar 
ing the video to those reference levels is desired. For the 
present example it can be seen that the reference levels may 
be established at-6, -4, -2, 0, +2, +4, and +6. In addition it 
may be desired to detect that video has exceeded the allow 
able range by adding thresholds of -8 and +8. The capability 
of such detection will allow data to be flagged as Suspect for 
example in the event of noise impulses. The establishment of 
such reference levels is often complicated by the fact that the 
areas of information between sync pulses may very well 
change in amplitude and D.C. offset level during the seg 
ment. 

In order to overcome this problem it is necessary to first 
establish or measure some known parameter at each end of 
the segment in order to be able to estimate the change during 
the segment. This process first requires identifying the seg 
ment by identifying or detecting the arrangement or 
sequence of the known occurrences or patterns of the Sync or 
other identifier. The present invention provides for such 
identification by locating or detecting a first transition of a 
known direction and amplitude, and inspecting the first tran 
sition to see if it occurs in a proper relation to a second 
known occurrence. The second known occurrence may be 
another transition of a known direction and level, or the 
occurrence of a known level for a known time. The detection 
of the proper relation of the known occurrences is preferred 
to be made by delaying a signal marking the first occurrence 
for an amount equal to the expected arrival of the second 
occurrence and determining if the two are approximately 
coincident, thereby indicating the proper relationship. Fur 
ther inspection may be made by including a third or more 
occurrences in the inspection to ensure proper relationships. 
Once the locations of segments of video, data or other 

information are known by the above determination of the 
locations of arrangements of known patterns of identifiers, 
the levels of known parts of the patterns may be utilized to 
establish the levels of one or more references at the start and 
end of the segments. Once the start and end levels are known 
the references may be adjusted throughout the segment in 
order to facilitate recovery of the information for example by 
data slicing. 
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FIG. 14 shows an expanded diagram of a typical one of 
the syncs of FIG. 12 or 13, showing data segment ending 
data 1401, leading sync blanking 1402, Sync falling or lead 
ing edge 1406, sync tip 1403 with sync tip level 1408, sync 
rising or trailing edge 1407. Sync trailing blanking 1404 and 
data segment beginning data 1405. Note in particular that the 
50% level of the sync pulse is identified for each of the 
leading and trailing edge by 1406 and 1407 respectively. It 
may also be noted that the sync pulse is corrupted by the 
presence of residual carrier pilot and other interference 
shown as the broadening of the waveform. FIG. 15 shows a 
typical expanded diagram of a typical pair of single data 
segments separated by a single sync pulse. FIG. 15 shows 
the first data segment ending data 1501 which happens to 
occur at the lowest level, leading sync blanking 1502, sync 
falling or leading edge 1506, sync tip 1503 with leading sync 
tip level 1508 and average sync tip level 1509, sync rising or 
trailing edge 1507, sync trailing blanking 1504 and the sec 
ond data segment beginning data 1505 which happens to 
occur at the highest level. Note in particular that the 50% 
level of the sync pulse is identified for each of the leading 
and trailing edge by 1506 and 1507 respectively, and that 
they are not the same level as shown in FIG. 14. It may also 
be noted that the sync pulse of FIG. 15 is also corrupted by 
the presence of residual carrier pilot and other interference 
shown as the broadening of the waveform. The presence of 
the residual carrier pilot is of particular concern since if not 
properly accounted for it can upset the measurement of sync 
blanking and tip. It is desired that any sample and hold 
which is utilized to sample the level of a sync component 
have a sample period which is an integral multiple of cycles 
of this carrier in order that the effect of the carrier will be 
integrated out by the hold circuit. Alternatively, filtering of 
the sync component may be utilized. 

It may be noted that the waveform of FIG. 15 is corrupted 
in a relatively low frequency manner, which is demonstrated 
for purposes of example by the tilt in the sync tip and the 
associated different levels of 1502 and 1504, and also 1506 
and 1507. It will also be recognized that the amplitude of the 
overall waveform may be affected such as to change the 
overall amplitude, or to compress or expand portions of the 
amplitude in a nonlinear fashion. All of these various distor 
tions may be experiences simultaneously in a static or time 
varying fashion. 

Tilt will be used herein to signify any type of distortion of 
the video signal whereby the position of sync components 
and/or data components are disturbed within a single sync 
period or from period to period. This distortion may be 
caused for example by capacitive coupling of the video 
waveforms with the resulting average level which changes 
due to the data in the different data segments being at differ 
ent levels. Other causes of distortion may include interfer 
ence from unwanted signals being introduced into the video 
signal, or reflections of the signal itself from terrestrial 
objects or imperfect transmission either over the air, in the 
cable system or in the video transmitting, receiving or pro 
cessing circuitry. 

In establishing the reference levels for Subsequent slicing 
of the data, it will be necessary to either first remove the tilt 
from the waveform, or to generate reference levels having 
the same tilt as the waveform. It is preferred to remove the 
tilt by clamping the waveform to a known D.C. level and to 
generate the required reference values in response to the 
amplitude of the sync pulse. It is further preferred to adjust 
the amplitude of individual ones of the reference values in 
response to the data itself in order to optimally place said 
reference values between the data levels. In this fashion the 
reception of the transmitted data of the video signal may be 
optimized. 
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FIG. 16 shows a diagram of the preferred embodiment of 

the present invention having a video input 1601 for receiving 
the video type signal, a processing circuit 1602 for receiving 
and processing the video type signal. Circuit 1602 is pre 
ferred to include common mode rejection capability and fil 
tering to remove unwanted interference signals which are of 
a fixed frequency nature. The output of 1602 is coupled to a 
falling edge detector 1614 to a rising edge detector 1615, 
and to a D.C. level adjustment circuit shown in this preferred 
embodiment as a resistor network 1604 and 1605. It will be 
recognized that the output of 1602, as well as any other of 
the signals at any other stage utilized in the invention, may 
be coupled in any fashion known to those of ordinary skill in 
the art, including capacitively coupled as shown by 1603. 
The falling edge detector 1614 operates to detect when a 

falling edge is present in the signal. Such as the edge 1506 of 
FIG. 15. The output of the falling edge detector may be 
considered a marking signal and the marking signal is 
delayed by an edge to edge delay 1616 where the delay is 
slightly shorter than the time period or number of clocks 
from the leading edge 1506 to the trailing edge 1507. The 
rising edge detector 1615 operates to detect when a rising 
edge is present in the signal, such as the edge 1506 of FIG. 
15. It will be recognized that by the addition of a window 
level comparator to the coincidence detect 1617 that the 
presence and duration of a particular level of the sync signal 
may be detected. The detection of the duration of the sync tip 
1503 is described above, and if the window detector is com 
bined to verify that the level of sync tip is between two 
known levels then the level and duration of sync tip may be 
detected. Such detection is also possible for other levels such 
as the sync blanking level 1502 or 1504. 

It will thus be appreciated that events of transitions of 
known direction and amount as well as events of levels of 
known amount and time may be detected as well as the 
relationships of the events, including the sequence and tim 
ing of such events may be detected and utilized to detect or 
Verify the occurrence of sync or other types of timing signals 
in the video type signal. 
The edge detectors are preferred to take into account the 

distance the edge falls or rises such as by differentiating the 
edge to generate a spike, and comparing the amplitude of the 
spike to a reference Such that edges which occur due to data 
transitions from one level to another which are smaller than 
the distance from sync pulse blanking 1502 to sync tip 1508 
may be discarded. Thus only edge transitions equal to or 
greater than the Substantial amplitude of sync edges are 
detected. Such an edge detector is implemented in 120 of 
FIG. 2 as previously described and is also shown in FIG. 20. 
As previously mentioned the delay 1616 delays the lead 

ing sync pulse by slightly less than the expected period of a 
legitimate sync pulse. The coincidence and period detector 
1617 then checks to see if a leading pulse is followed at 
substantially the proper time or number of clocks by a trail 
ing pulse. If so, the period detector then checks to see if this 
set of pulses occurred at the propertime or number of clocks 
after the preceding received set of pulses, which preceding 
set is delayed by period delay 1620. In other words, 1617 
checks for proper sync pulse width and period. It will be 
recognized that the detection of periods and delays may be 
performed by the use of time delays or clock period delays 
as one skilled in the art will be able to choose to fit a particu 
lar implementation of the invention without departing from 
the scope of the invention. In particular, the delays may be 
implemented with clock counters in order that they track 
transmission rate variations of the video type signal. 

It is preferred that 1617 utilize some amount of window 
ing in checking for proper sync pulse period and width in 
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order to allow for Small variations which may occur to legiti 
mate syncs due to noise, time base errors, transmission 
imperfections and the like. This is the reason that delay 1616 
is preferred to delay an amount slightly less than the width of 
a sync pulse and detect as proper pulses which arrive 
between that time and a time slightly more than that of a 
proper sync pulse. In particular it is preferred that both the 
pulse width and pulse period detectors operate to detect 
within a window of 95% to 105% of the expected value. 

While the pulse period delay is shown as being separately 
connected to 1616 to represent that it presents the previously 
detected pulse from 1616 and presents it to 1617 after a 
delay, it will be recognized that it may also be connected to 
the output of 1617. The former case will allow quicker star 
tup and acquisition and the latter will provide better noise 
immunity since any pulse out of 1617 will need to have been 
preceded by a pulse which occurred a pulse period earlier. It 
will be recognized however that if there is never a pulse out 
of 1617 upon initial startup, that there will never be a pulse 
from 1620, thus causing 1617 to latch up. This condition 
must be detected and prevented. For example, 1620 can be 
connected to 1616 if there is no previous output from 1617 
stored in 1620, and then connected to 1617 as soon as there 
is an output from 1617. This function may be performed by a 
simple retriggerable oneshot which sets when a pulse is 
received from 1617 and times out if no pulse is received after 
1/2 pulse periods. As long as the oneshot is triggered, the 
output of 1617 is used to feed 1620. If the oneshot times out 
the output of 1616 feeds 1620. 

The output of 1617 is coupled to a sample pulse generator 
and PLL 1618. The PLL is utilized to provide sample clocks 
and other clocking signals for Subsequently sampling and 
clocking the data from the video signal, and for other clock 
ing and timing functions as will be apparent to one of ordi 
nary skill in the art. The sample pulse generator 1619 oper 
ates to provide properly times sample signals to the various 
sample and hold circuits to take samples of the video signal 
level at known times, for example to the sample Switches 
1608, 1609 and 1610 to take samples of the sync pulse 
blanking levels 1502 and 1504 with switch 1608, the high 
reference level which in the preferred embodiment is also 
1502 and 1504 with switch 1609, and sync tip level 1509 
with switch 1610. Other sample signals may be provided as 
well as will be discussed below. 

Sample switch 1608 along with reference 1621, negative 
integrator 1607 and current providing resistor 1605 operate 
to D.C. restore the video signal the same as that of circuit 
110. While not shown in FIG. 16, it will be recognized that 
any of the additional functions provided in FIG. 1 may also 
be included in the circuit of FIG. 16 as desired. 

Sample switches 1609 and 1610 operate in conjunction 
with high and low level hold circuits 1611 and 1612, 
respectively, to sample and hold the levels of the sync pulse. 
In that the level of the sync pulse is directly related to the 
levels of the reference between each of the data levels of the 
data segment, the data reference level circuit 1613 receives 
the levels from 1611 and 1612 in order to establish reference 
levels for data slicing, as shown in FIG. 17. 

In FIG. 17 the high level signal and low level signals from 
1611 and 1612 are coupled to the reference level circuit at 
1701 and 1702, respectively. These levels are translated to 
the upper reference level and lower reference level by ampli 
fiers 1703 and 1704 having respective gains A1 and A2. This 
translation may be appreciated by inspecting FIG. 13 where 
it can be seen that the upper level needs to be between the 
upper two data levels corresponding to 14 on the left scale 
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whereas the high level of the sync pulse corresponds to level 
9. Correspondingly, the sync tip is at level -9 and the lower 
reference level should be at -14. 

The upper and lower reference levels are then divided into 
the multiple data reference levels necessary for data slicing 
by resistors 1705a-n as shown by way of example in FIG. 
17. As related to FIG. 13, these reference levels would corre 
spond to 15 values of 14, 12, 10, 8, 6, 4, 2, 0, -2, -4, -6, -8, 
-10, -12 and -14 on the left scale which values define 16 
possible data words. It will be understood that while the 
operation of FIG. 17 is shown by way of example with 
respect to Voltages and resistances, it may be provided by 
equivalent use of currents and current ratios as will be 
known to one of ordinary skill in the art. 

Each reference level from the resistor network 1705 is 
coupled to a comparator 1706 with the data & FEC (Forward 
Error Correction) portion of the video signal coupled to the 
other inputs of all of the comparators via 1708. The outputs 
of the 15 comparators are coupled to the combination logic 
1707 which provides a combined digital output 1709 which 
represents a particular one of 16 words corresponding to the 
data level of the video at a particular time. 

FIG. 18 shows a digital embodiment of the present inven 
tion. It will be recognized that many of the functions of the 
present invention may be performed in the digital domain 
rather than the analog domain which is described in respect 
to the preferred embodiment. The video is received at 1801, 
processed by 1802 and coupled from 1802 to a sync separa 
tor 1812 which provides a coarse separation of Sync, and 
may be comprised of appropriate portions of FIG. 16. The 
sync separator provides separator sync pulses to the PLL 
1811 which generates clocks for the A-D 1805 and Proces 
sor 1806. Alternatively, the clocks may be generated from 
the data as is well known in the art, in which case 1812 will 
be replaced with a clock or data extraction circuit. 
The processor 1806 may be of a general purpose type, for 

example a microprocessor which is programmed to perform 
the steps or equivalent functions described herein via soft 
ware control, or may be of a more dedicated type such as a 
DSPIC or dedicated IC designed specifically for the task. 
All of these embodiments will be known to be of use to one 
of ordinary skill in the art from the teachings herein. 
The video data and FEC from 1802 is coupled to a pro 

cessing circuit 1802 where it is prepared for coupling to an 
A-D convertor 1805 via a D.C. restoration circuit comprised 
of 1803 and 1804 and portions of a processor circuit 1806. 
The A-D 1805 receives the D.C. restored video and a sam 
pling clock from PLL 1811. The video is digitized by 1805 
with the digital video being coupled to the processor 1806. 
The processor includes circuitry for sampling the Sync 

blanking levels and sync tip, comparing the level to a refer 
ence and generating a correction for providing D.C. offset 
via connection 1809. Alternatively, the output of the com 
parison within 1806 may be coupled to an integrator 1810 as 
previously described. 

Processor 1806 further provides establishing thresholds 
and slicing the data in response to the thresholds as previ 
ously described in order to provide the data out 1807 corre 
sponding to 1709 of FIG. 17. The processor may also pro 
vide sync separation or data or clock separation as 
previously described with respect to 1812. Additionally, 
1806 may be configured to provide additional functions such 
as those connected with the utilization of the data. 

It will be appreciated that if an A-D convertor having 
Sufficient range is employed, with Suitable coupling Such as 
capacitive coupling, that the D.C. restoration may be elimi 
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nated and thresholds for slicing may be computed on the fly 
within processor 1806 in order that the thresholds are 
dynamically adjusted as data is received in order to accom 
modate various tilt distortions. In particular, the level of the 
thresholds may be computed at both ends of a data block and 
adjusted throughout the data block to facilitate slicing. 
As an example, if the data block is 100 clocks long, and a 

given threshold starts at value 50 units and ends at value 60 
units the threshold value may be adjusted upward by 0.1 unit 
per clock thus causing the threshold to ramp up to track the 
tilt in the data. Another threshold might start at value 200 
units and ends at value 180 units with this threshold value 
being adjusted downward by 0.2 unit per clock thus causing 
the threshold to ramp down to track the tilt in the data. This 
ramping threshold may then also be further finely adjusted in 
response to the data itself within and even continuously 
throughout the data block in addition to adjustment just at 
the ends. Accordingly, all thresholds may be simultaneously 
adjusted in different amounts and in different patterns. This 
approach provides not only for handling overall tilt of the 
data block, but will inherently compensate for any nonlinear 
distortion since the actual data may be utilized and the 
thresholds independently adjusted throughout the data 
block. 

As a further example of the usefulness of 1806, the tilt of 
the data block may be corrected before or as part of the data 
slicing. As with the previous example where the given 
threshold starts at value 50 units and ends at value 60 units 
the data values may be adjusted downward by 0.1 unit per 
clock thus causing the tilt to be removed from the data in 
order that a fixed threshold may be used. Combinations of 
the two approaches may be utilized as well. 

FIG. 19 shows an analog circuit for providing fine adjust 
ment to the thresholds which are utilized by comparators 
1706 of FIG. 17 in response to the data of the video type 
signal. The high level and low level signals are coupled to 
1703 and 1704 to provide the top and bottom levels however 
each data value of the video from 1620 is sampled as soon as 
that data level is determined by 1707. 

For example, a given data level N is detected as being 
between two thresholds N and N-1 by 1707, and the sample 
and hold corresponding to that level is caused to operate to 
sample and hold the actual data level. This operation contin 
ues for all data levels as the corresponding data is received, 
including for samples of data at levels N+1. It will be seen 
that by splitting the resistors 1705 corresponding to the 
thresholds above and below a particular data level, and cou 
pling the actual sampled and held data level to the split 
resistors, that adjustment of the threshold values immedi 
ately above and below may be had. In this fashion, the 
threshold values may be adjusted to lie precisely in the 
middle of the data levels. This operation may of course be 
included in processor 1806 discussed above. 

FIG. 20 shows a sync edge detection circuit which may be 
utilized for 1614 and 1615 of FIG. 16. The video signal 
having a sync pulse characteristic Such as shown by 2002 is 
coupled to a differential 2001 which outputs pulses shown as 
2003 which have an amplitude which is in proportion to the 
amplitude of the edge of 2002. The pulses are compared to 
two references which are preferred to be set at 85% of the 
amplitude of the pulse corresponding to a legitimate sync 
edge. The comparator, upon receiving a pulse equal to or in 
excess of the reference outputs a pulse the presence of which 
indicates a sync edge or possibly a data transition having a 
magnitude equal to or greater than that of the corresponding 
reference level. If desired, a second set of comparators may 
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be included which have references of 115% of the amplitude 
of the pulse corresponding to a legitimate sync edge. The 
comparator, upon receiving a pulse equal to or in excess of 
this second reference outputs a pulse the presence of which 
indicates an edge having too large an amplitude, most likely 
resulting from a noise pulse or a data transition. This second 
set of comparators would then be used to inhibit or flag the 
output of the first set of comparators in order to prevent these 
invalid edges from being further processed. 
One skilled in the art will recognize that the above 

described functions and components are somewhat more 
complex than represented by the present block diagrams, 
however from the disclosure and teachings herein, taken 
with the available applications literature available from the 
manufacturers of the Suggested components, or from other 
components which may be substituted as will be known 
from the above disclosure, the construction of a practical and 
operable device will be well within the capability of one or 
ordinary skill in the art without resorting to further invention 
or undue experimentation. 

FIG. 21 is a flow chart of a synchronizing signal identify 
ing method in accordance with the present invention. The 
video type signal is first received, followed by the detection 
of a first event and the detection of a second event. The 
relationship between the first and second event is determined 
and if the relationship matches known parameters the occur 
rence of the sync is identified. 

It will be understood that the previous descriptions and 
explanations are given by way of example, and that numer 
ous changes in the combinations of elements and functions 
as well as changes in design of the above may be made 
without departing from the spirit and scope of the invention 
as hereinafter claimed. In particular, will be useful to com 
bine the functions of the invention with other functions in a 
fashion so that such functions may be shared between 
devices or methods. These and other modification to and 
variations upon the embodiments described above are pro 
vided for by the present invention, the scope of which is 
limited only by the following claims. 
What is claimed is: 
1. A processing apparatus, implemented in analog or digi 

tal form or both, for recovering synchronizing information 
from a video type signal including: 

circuitry responsive to said video type signal to provide a 
first reference taking signal which is responsive to and 
occurs after a falling sync edge and to further provide at 
least a second reference taking signal which is respon 
sive to and occurs after a rising sync edge; 

circuitry responsive to synchronizing pulses of said video 
type signal and said first and second reference taking 
signals to generate at least a first reference level signal 
in response to said first reference taking signal and a 
second reference level signal in response to said second 
reference taking signal, said reference level signals rep 
resenting different levels of said synchronizing pulses; 
and 

circuitry responsive to said synchronizing pulses of said 
video type signal and a level responding to said refer 
ence level signals to generate recovered synchronizing 
pulses. 

2. An apparatus, in analog or digital form or both, for 
recovering synchronizing information from a video type sig 
nal including: 

clamping circuitry responsive to said video type signal to 
provide a clamped signal; circuitry responsive to said 
clamped signal to provide a plurality of reference tak 
ing signals: 
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circuitry responsive to synchronizing pulses of said video 
type signal and said plurality of reference taking signals 
to generate at least a first reference level signal and a 
second reference level signal, said reference level sig 
nals representing different levels of said synchronizing 5 
pulses; and 

circuitry responsive to said synchronizing pulses and a 
level responding to said reference level signals to gen 
erate recovered synchronizing pulses, with said refer 
ence taking signals being independent of said level 
responding to said reference level signals. 

3. A video type signal processing apparatus, in analog or 

10 

digital form or both, for producing logic level sync pulses 
including: 

circuitry for generating a plurality of sampling signals 15 
each of which is responsive to an edge of a sync pulse 
of said video type signal and is delayed with respect to 
said edge; 

circuitry for taking samples of synchronizing pulses of 
said video type signal and for providing samples of 
synchronizing pulse levels in response to said plurality 
of sampling signals, said circuitry for taking samples 
operable to generate at least a first reference level signal 
and a second reference level signal, said reference level 
signals respectively representing said synchronizing 
pulse levels, and with said sampling signals being inde 
pendent of said reference level signals; and 

25 

comparing circuitry operable to compare said synchroniz 
ing pulses of said video type signal with a level 
responding to said reference level signals to generate 
said logic level sync pulses. 

4. A video type signal processing apparatus, implemented 

30 

in analog or digital form or both, for producing logic level 
sync pulses including: 35 

clamping circuitry responsive to said video type signal to 
provide a clamped signal; 

circuitry for generating a plurality of sampling signals 
each of which is responsive to an edge of a sync pulse 
of said clamped signal and is delayed with respect to 
said edge; 

40 

circuitry for taking samples of synchronizing pulse of said 
Video type signal and for providing samples of synchro 
nizing pulse levels in response to said plurality of Sam 
pling signals, said circuitry for taking samples operable 
to generate at least a first reference level signal and a 
second reference level signal, said reference level sig 
nals respectively representing said synchronizing pulse 
levels, and with said sampling signals being indepen 
dent of said reference level signals; and 

45 

50 

comparing circuitry operable to compare said sync pulses 
of said video type signal with a level responding to said 
reference level signals to generate said logic level sync 
pulses. 

5. A video signal processing apparatus, implemented in 
analog or digital form or both, for use with a video signal 

55 

having synchronizing pulses including horizontal synchro 
nizing pulses including: 

circuitry responsive to said horizontal synchronizing 
pulses to provide a plurality of reference taking signals; 

60 

circuitry responsive to said horizontal synchronizing 
pulses and said plurality of reference taking signals to 
provide at least a first reference level signal and a sec 
ond reference level signal, said reference level signals 
respectively representing different levels of said hori 
Zontal synchronizing pulses; and 
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circuitry for comparing said synchronizing pulses of said 

video signal with a level responding to said reference 
level signals to generate logic level pulse versions of 
said synchronizing pulses, with said reference taking 
signals being independent of said level responding to 
said reference level signals. 

6. A video type signal processing apparatus, implemented 
in analog or digital form or both, for producing logic level 
sync pulses including: 

circuitry for generating a plurality of sampling signals; 
circuitry for sampling horizontal synchronizing pulses of 

said video type signal in response to said plurality of 
sampling signals, said circuitry for sampling operable 
to generate at least a first reference level signal and a 
second reference level signal, said reference level sig 
nals respectively representing different levels of said 
horizontal synchronizing pulses; and 

comparing circuitry operable to compare said horizontal 
synchronizing pulses of said video type signal with a 
level responding to said reference level signals to gen 
erate said logic level sync pulses with said sampling 
signals being independent of said level responding to 
said reference level signals. 

7. A method for processing a sync portion of a video type 
signal, said sync portion having a plurality of levels, com 
prising steps of: 

a) a first separation of said sync portion to generate a first 
separated sync signal; 

b) generating a plurality of level signals each being repre 
sentative of a level of said sync portion, at least one of 
which level signals is also generated in response to an 
edge of said first separated Sync signal and is delayed at 
least 0.1 us with respect thereto; 

c) providing a reference signal in response to said plural 
ity of level signals; 

d) a second separation of said sync portion in response to 
said reference signal to provide a second separated Sync 
signal which is a version of said sync portion. 

8. A method as claimed in claim 7 wherein in said step b) 
includes holding one level of said sync portion at a known 
value in response to said first separated sync signal, and with 
step d) performed on said sync portion having one level held. 

9. A method of detecting a sync pattern in a video type 
signal including the steps of: 

a) detecting the occurrence of a known first event and 
generating a marking signal in response thereto; 

b) delaying said marking signal by an amount which will 
provide a delayed version thereof before the expected 
occurrence of a known second event; 

c) detecting an edge of said second event of transition 
from one state to another; 

d) comparing said delayed version of said marking signal 
and said second event to ensure a proper relationship 
thereof. 

10. The method as claimed in claim 9 including the 
inspection of a third transition event occurring in said sync 
pattern relative to said first event to ensure a proper relation 
ship thereto. 

11. The method as claimed in claim 9 including the 
inspection of a third transition event occurring in said sync 
pattern relative to said second event to ensure a proper rela 
tionship thereto. 

12. A method of detecting a sync pattern in a video type 
signal including the steps of: 

a) detecting the occurrence of a transition of a known 
direction and at least a minimum amplitude and gener 
ating a marking signal in response thereto; 
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b) delaying said marking signal by an amount which will 
provide a delayed version thereof at or before the 
expected occurrence of a known second event; 

c) detecting said second event which includes an edge of 
transition from one state to another; 

d) comparing said delayed version of said marking signal 
and said second event to ensure a proper relationship 
thereof. 

13. A method of detecting a sync pattern in a video type 
signal including the steps of: 

a) detecting the occurrence of a level of a component of 
said sync pattern for a known amount and time and 
generating a marking signal in response thereto; 

b) delaying said marking signal by an amount which will 
provide a delayed version thereof at or before the 
expected occurrence of a known second event; 

c) detecting said second event which includes an edge of 
transition from one state to another; 

d) comparing said delayed version of said marking signal 
and said second event to ensure a proper relationship 
thereof. 

14. A method of detecting an occurrence of a sync signal 
of a known pattern including the steps of: 

a) detecting a first transition of a known direction and 
amplitude; 

b) delaying an indication of the occurrence of said first 
transition for a known amount of time; 

c) detecting a second transition of a known direction and 
amplitude; 

d) detecting the approximate coincidence of said delayed 
indication and said second transition. 

15. A method for detecting an occurrence of a sync event 
of a known pattern including the steps of: 

a) detecting a first transition of a known direction and 
amplitude; 

b) delaying an indication of the occurrence of said first 
transition for a known amount of time; 

c) detecting a second transition of a known direction and 
amplitude; 

d) detecting the approximate coincidence of said delayed 
indication and said second transition; 

e) checking if said first or second occurrence takes place 
in an expected relationship to a previous event. 

16. A method for detecting an occurrence of a sync event 
of a known pattern including the steps of: 

a) detecting a first transition of a known direction and 
amplitude; 

b) delaying an indication of the occurrence of said first 
transition for a known amount of time; 

c) detecting a second transition of a known direction and 
amplitude; 

d) detecting the approximate coincidence of said delayed 
indication and said second transition; 

e) checking if said first or second occurrence takes place 
in an expected relationship to a later event. 

17. The invention of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15 or 16 wherein data reference signals are gen 
erated in response to levels of said sync. 

18. The invention of claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15 or 16 wherein data reference signals are gen 
erated in response to levels of said sync, and in further 
response to data of said video type signal. 

19. An analog digital or combination apparatus for detect 
ing a sync portion of a video type signal including: 
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a) circuit for detecting the occurrence of a known polarity 

transition of a known first event of said sync portion 
and generating a marking signal in response thereto; 

b) delay circuit responsive to said marking signal to pro 
vide a wider marking signal before the expected occur 
rence of a known second event; 

c) circuit for detecting said second event defined at least 
by a known polarity transition of said sync portion 
defining said second event; 

d) circuit for comparing said wider marking signal and 
said second event to ensure a proper relationship 
thereof. 

20. The apparatus as claimed in claim 19 further including 
a circuit for inspecting a third transition event of said sync 
portion relative to said first event to ensure a proper relation 
ship thereto. 

21. The apparatus as claimed in claim 19 further including 
a circuit for inspecting a third transition event of said sync 
portion relative to said second event to ensure a proper rela 
tionship thereto. 

22. The method of identifying the occurrence of a sync 
event in a video type signal including the steps of 

receiving said video type signal; 
detecting a known first event in said video type signal; 
detecting a known second event in said video type signal; 
detecting a known third event in said video type signal; 
determining the relationship of said first and said second 

and said third events, and 
should said relationship match known parameters identify 

the occurrence of said sync event. 
23. A method for detecting in a video type signal an occur 

rence of a sync portion having a sync tip and a back porch, 
including the steps of 

a) clamping said video type signal with a sync tip clamp to 
provide a clamped signal; 

b) low pass filtering said clamped signal to provide a fil 
tered signal; 

c) measuring the level of one of said sync tip or said back 
porch during the time period starting at least 0.1 micro 
second after the start of said sync tip or reference level 
and ending before the end of said sync tip or reference 
level; 

d) in response to said level of c) generating a 50% level 
signal representative of the midpoint between said sync 
tip and said back porch; 

e) comparing said filtered signal and said 50% level signal 
to generate a logic level sync signal which is a version 
of said sync signal; 

f) in response to a previous logic level sync signal from 
step e), generating a window signal representative of 
the expected occurance of a current logic level sync 
signal; 

g) comparing said window signal to said logic level sync 
signal output of step e) and passing said logic level sync 
signal if it occurs within said window signal and block 
ing said logic level sync signal otherwise. 

24. A method as claimed in claim 23 further including: 
h) in response to said logic level sync signal of g) provid 

ing a horizontal signal having a duration of approxi 
mately one half horizontal period; 

i) in response to said logic level sync signal of g) provid 
ing a vertical sync signal thereof; 

j) comparing said horizontal sync signal of h) with the 
leading edge of said vertical sync signal of i) to gener 
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ate a signal indicating odd and even fields, which signal 
changes polarity at the leading edge of said vertical 
Sync signal. 

25. An apparatus for detecting in a video type signal the 
occurrence of a 2 level sync portion having a sync tip and a 
reference portion, including: 

a) circuitry for detecting the presence of a pattern of Val 
ues representing said sync portion and operative togen 
erate a first signal in response to the occurance thereof, 
said pattern including said reference portion followed 
by said sync tip for a known duration followed by said 
reference portion; 

b) a delaying circuit for generating a delayed signal a 
delay period after said first signal, said delay period 
being the period until the next expected occurance of 
said pattern of values as detected by a); 

c) a coincidence circuit responsive to the coincidence of 
said delayed signal and said next occurance of said pat 
tern of values and operative to generate an output 
signal, which output signal signifies the occurrence of 
said sync portion, said coincidence circuit further 
operative to couple said output signal to said delaying 
circuit b). 

26. An apparatus as claimed in claim 25 wherein said 
Video type signal includes digital data which is represented 
by multiple data levels said apparatus further including: 

d) level detecting circuit responsive to said video type 
signal to determine the level of said sync tip and said 
reference portion; 

e) reference level circuit responsive to said level of sync 
tip and said reference portion ind) to generate a plural 
ity of data slicing levels; 

f) comparison circuit responsive to said video type signal 
and said plurality of data slicing levels to identify 
which said data level said video type signal falls into at 
known times. 

27. An apparatus as claimed in claim 26 wherein said level 
detecting circuit of d) is further responsive to determine the 
levels of a plurality of said sync tip and a plurality of said 
reference portion, and said reference level circuit of e) is 
responsive to d) to change said data slicing levels between 
Successive ones of said sync portions in response to changes 
in the levels of said sync tip and said reference portion. 

28. A method for processing a data portion of a video type 
signal which includes a sync pulse, said sync pulse having a 
plurality of levels including a first level which is lower than 
the highest data level and a second level which is higher than 
the lowest data level, comprising the steps of 

a) determining the value of said first level; 
b) determining the value of said second level; 
c) establishing an upper data reference level in response to 

the value of a); 
d) establishing a lower data reference level in response to 

the value ofb); 
e) generating a plurality of data slice levels in response to 

the levels of c) and d); 
f) comparing said data portion to said data slice levels of 

e) to determine which data level said data portion occu 
pies at given instances. 

29. The method as claimed in claim 14, 15 or 16 wherein 
said known amplitude of a) is determined by requiring the 
amplitude of said first transition to be greater than a mini 
mum value. 

30. The method as claimed in claim 14, 15 or 16 wherein 
said known amplitude of a) is determined by requiring the 
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amplitude of said first transition to be greater than a mini 
mum value and less than a maximum value. 

31. The method as claimed in claim 14, 15 or 16 wherein 
said known amplitude of c) is determined by requiring the 
amplitude of said second transition to be greater than a mini 
mum value. 

32. The method as claimed in claim 14, 15 or 16 wherein 
said known amplitude of c) is determined by requiring the 
amplitude of said second transition to be greater than a mini 
mum value and less than a maximum value. 

33. The method of recovering sync from a video type 
signal including the steps of: 

a) coupling said video type signal through a capacitor or 
other circuit thereby establishing a level shifted signal 
having a sync portion; 

b) comparing said level shifted signal to a first known 
reference to provide a compared signal; 

c) selectively adding a current to said level shifted signal 
wherein the amount and/or polarity of said current is 
responsive to said compared signal and the D.C. level 
of said level shifted signal is changed in response to 
said current; 

d) comparing said level shifted signal to a second known 
reference to provide a second compared signal, which 
second compared signal is a logic level representation 
of said sync portion. 

34. The method as recited in claim 33 wherein in step c) 
said sync portion is clamped to a known D.C. level thus 
providing sync tip clamping of said level shifted signal. 

35. The method as recited in claim 33 wherein in step c)a 
first substantially constant current is taken from said level 
shifted signal and a second current is added to said level 
shifted signal through a diode in response to said compared 
signal being at a known level, said step c) thereby clamping 
the tip of said sync portion to a known D.C. level. 

36. The method as recited in claim 33, 34 or 35 wherein in 
step d) said second known reference is established at Sub 
stantially the 50% level of said sync portion. 

37. The method as recited in claim 33, 34 or 35 wherein 
step d) includes measuring at least one of the highest or 
lowest level of said sync portion as part of establishing said 
second known reference. 

38. The method as recited in claim 33, 34 or 35 wherein 
step d) includes measuring the highest and lowest level of 
said sync portion as part of establishing said second known 
reference. 

39. The method as recited in claim 33, 34 or 35 including 
the further steps: 

e) in response to said second compared signal of d), gen 
erating an adjustable window signal; 

f) comparing said second compared signal of d) to said 
window signal and selectively passing or blocking said 
second compared signal in response thereto; 

g) adjusting said window signal of e) in response to the 
expected format of said video type signal. 

40. The method of detecting a sync segment of a video 
type signal which may be an HDTV signal including the 
steps of: 

a) responding to sync pulses by inspecting said video type 
signal for the occurrence of a first transition in a known 
direction between a plurality of levels of known 
amounts followed at a known time by a second transi 
tion in a known direction between said plurality of lev 
els and providing a sync signal in response thereto; 

b) delaying said sync signal for a period corresponding to 
the expected period until the next arriving one of said 
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sync pulses satisfying step a) thereby providing a 
delayed sync signal; 

c) inspecting said delayed sync signal of step b) and a next 
arriving sync signal from step a) and in response to the 
Substantial coincidence thereof providing a segment 
signal indicating the arrival of said sync segment. 

41. The method of providing an output segment signal 
indicating the presence of sync segments of a video type 
signal which may be an HDTV signal including the steps of 

a) delaying said output segment signal for a period corre 
sponding to the expected period between said sync 
segments, thereby providing a delayed signal having 
delayed indications of said sync segments; 

b) inspecting said video type signal for the occurrence of a 
first transition in a known direction between a plurality 
of known levels followed a known time later by a sec 
ond transition in a known direction between said plural 
ity of levels and providing a sync signal having current 
indications of each said occurrence; 

c) responding to said delayed signal of step a) and said 
sync signal of step b) in response to the coincidence of 
said delayed indication and said current indication to 
provide said output segment signal. 

42. The method of claim 41 including the additional steps 
of: 

d) detecting the loss of said delayed or current indications; 
e) altering step c) to provide said output segment signal 
upon occurrence of said sync signal ofb) without con 
sideration of said coincidence. 

43. The method of claim 41 including the additional steps 
of: 

d) detecting a latch up condition in step c said condition 
preventing said coincidence; 

e) altering step c) to provide said output segment signal 
upon occurrence of said sync signal ofb). 

44. The method as claimed in claim 40, 41, 42 or 43 
including the further steps of: 

f) Sampling said video type signal after said first transition 
and before said second transition; 

g) in response to step f), establishing a plurality of thresh 
old levels; 

h) periodically outputting a digital number representative 
of the amplitude of said video signal with respect to 
said threshold levels. 

45. The method as claimed in claim 40, 41, 42 or 43 
including the further steps of: 

f) Sampling said video type signal after said first transition 
and before said second transition; 

g) sampling said video type signal either before said first 
transition or after said second transition; 

h) in response to steps f) and g), establishing a plurality of 
threshold levels; 

i) inspecting said video signal with respect to said plural 
ity of threshold levels of step h) and periodically out 
putting a digital number representative of the amplitude 
of said video signal with respect to said threshold lev 
els. 

46. The processing apparatus of claim I, comprising: 
circuitry to clamp the video type signal, 

wherein the clamp circuitry is configured to use a 
current, the current having a variable amount and 
capable of changing polarity. 

47. The apparatus of claim 2, wherein clamping circuitry 
is configured to utilize a current, and 
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wherein the current is variable in amount and capable of 

changing polarity. 
48. The video type signal processing apparatus of claim 3, 

comprising: 
circuitry for clamping the video type signal, 
wherein the clamping circuitry is configured to use a 

current, the current having a variable amount and 
capable of changing polarity. 

49. The video type signal processing apparatus of claim 4, 
wherein the clamping circuitry is configured to utilize a 
current, and 

wherein the current is variable in amount and capable of 
changing polarity. 

50. The video signal processing apparatus of claim 5, 
comprising: 

circuitry for clamping the video signal, 
wherein the clamping circuitry is configured to use a 

current, the current having a variable amount and 
capable of changing polarity. 

51. The video type signal processing apparatus of claim 6, 
comprising: 

circuitry for clamping the video type signal, 
wherein the clamping circuitry is configured to use a 

current, the current having a variable amount and 
capable of changing polarity. 

52. The method of claim 7, wherein step (a) utilizes clamp 
ing including a current, and 

wherein the current is variable and capable of changing 
polarity. 

53. The method of claim 23, wherein the sync tip clamp 
utilizes a current, the current having a variable amount and 
capable of changing polarity. 

54. The method of claim 33, wherein in step (c), the 
amount and polarity of said current is responsive to said 
compared signal. 

55. The method of claim 33, wherein in step (c), one of the 
amount and polarity of said current is responsive to said 
compared signal. 

56. The method of claim 33, wherein in step (a), said video 
type signal is coupled through a capacitor: 

57. The method of claim 33, wherein in step (a), said video 
type signal is coupled through an other circuit. 

58. The method of claim 57, wherein the other circuit 
comprises at least One resistor. 

59. The method of claim 33, wherein the video type signal 
comprises horizontal sync and half horizontal pulses, 

wherein the second compared signal is a logic level repre 
sentation of the sync portion that includes the horizon 
tal sync and half horizontal pulses, and 

wherein the method includes the steps of 
e.) setting a timing current by selecting a component 

value in accordance with the video type signal being 
standard definition or high definition, and 

f) removing the half horizontal pulses in response to 
the timing current and the logic level representation 
of the sync portion. 

60. The method of claim 59, wherein in step (c) the sync 
portion is clamped to a known D.C. level to provide sync tip 
clamping of the level shifted signal. 

61. The method of claim 59, wherein in step (c) a first 
substantially constant current is taken from the level shifted 
signal and a second current is added to the level shifted 
signal through a diode in response to the compared signal 
being at a known level, and 

wherein step (c) clamps the tip of the sync portion to a 
known D.C. level. 
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62. The method of claim 59, wherein in step (d) the second 
Known reference is established at substantially 50% level of 
the sync portion. 

63. The method of claim 59 wherein step (d) includes 
measuring at least one of the highest or the lowest level of 5 
the sync portion to establish the second known reference. 

64. The method of claim 59, wherein step (d) includes 
measuring the highest and the lowest level of the sync por 
tion to establish the second known reference. 

65. The method of claim 33, wherein the video type signal 
comprises horizontal sync and half horizontal pulses, 

wherein the second compared signal is a logic level repre 
sentation of the sync portion that includes the horizon 
tal sync and half horizontal pulses, and 

wherein the method includes the steps of 
e.) setting a timing current by selecting a component 

value, 
wherein the selection is dependent on the video type 

signal being standard definition with two level 
sync or high definition with three level sync, and 

f) removing the half horizontal pulses in response to 
the timing current and the logic level representation 
of the sync portion thereby providing the horizontal 
Sync. 

66. The method of claim 65, wherein in step (c) the sync 
portion is clamped to a known D.C. level to provide sync tip 
clamping of the level shifted signal. 

67. The method of claim 65, wherein in step (c) a first 
substantially constant current is taken from the level shifted 
signal and a second current is added to the level shifted 
signal through a diode in response to the compared signal 
being at a known level, and 

wherein step (c) clamps the tip of the sync portion to a 
known D.C. level. 

68. The method of claim 65, wherein in step (d) the second 
Known reference is established at substantially a 50% level 
of the sync portion. 

69. The method of claim 65 wherein step (d) includes 
measuring at least one of the highest or the lowest level of 
the sync portion to establish the second known reference. 

70. The method of claim 65, wherein step (d) includes 
measuring the highest and the lowest level of the sync por 
tion to establish the second known reference. 

71. The method of claim 65, wherein the selecting of step 
(e) is in response to automatic detection of the format of the 
video type signal. 

72. The method of claim 65, wherein the selecting of step 
(e) is accomplished by manual selection of the component 
value. 

73. The method of claim 33, wherein a blanking voltage is 
obtained by responding to and holding a voltage level of a 
blanking, and 

wherein the second known reference is established by cou 
pling the held blanking voltage to an end of a resistor 
divider: 

74. The method of claim 33, wherein a sync tip voltage is 
obtained by responding to and holding a voltage level of a 
Sync tip, and 

wherein the second known reference is established by 
applying the held sync tip voltage to an end of a resistor 
divider: 

75. The method of claim 33, wherein a blanking voltage is 
obtained by responding to and holding a voltage level of a 
blanking, 

wherein a sync tip voltage is obtained by responding to 
and holding a voltage level of a sync tip, and 
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wherein the second known reference is established by cou 

pling the held sync tip voltage to a first end of a resistor 
divider and coupling the held blanking voltage to a 
second end of the resistor divider: 

76. A method of recovering sync from a video type signal, 
comprising the steps of 

a.) coupling the video type signal through a capacitor or 
Other circuit to establish a level shifted signal having a 
sync portion, 

b.) comparing the level shifted signal to a first known 
reference to provide a compared signal 

c.) selectively adding a current to the level shifted signal, 
wherein at least one of the amount and the polarity of 

the current is responsive to the compared signal, and 
wherein a D.C. level of the level shifted signal is 
changed in response to the current, 

d) automatically detecting the presence of standard defi 
inition with two level or high definition with three level 
sync of the video type signal 

e.) in response to step (d), establishing a second known 
reference that changes in response to the number of 
levels of the sync portion, and 

f) comparing the level shifted signal to the second known 
reference to provide a second compared signal, 
wherein the second compared signal comprises a logic 

level representation of the sync portion. 
77. The method of claim 76, wherein the second known 

reference is maintained at substantially a 50% level of the 
sync portion in response to the amplitude of the sync portion. 

78. A method of recovering sync from a video type signal, 
comprising the steps of 

a.) coupling the video type signal through a capacitor or 
Other circuit to establish a level shifted signal having a 
sync portion, 

b.) comparing the level shifted signal to a first known 
reference to provide a compared signal 

c.) selectively adding a current to the level shifted signal, 
wherein at least one of the amount and the polarity of 

the current is responsive to the compared signal, and 
wherein a D.C. level of the level shifted signal is 
changed in response to the current, 

d) establishing a second known reference that changes in 
response to the amplitude of the sync portion, and 

e.) comparing the level shifted signal to the second known 
reference to provide a second compared signal, 
wherein the second compared signal comprises a logic 

level representation of the sync portion. 
79. The method of claim 78, wherein the second known 

reference is maintained at substantially a 50% level of the 
sync portion in response to the amplitude of the sync portion. 

80. A method of recovering sync from a video type signal, 
comprising the steps of 

a.) coupling the video type signal through a capacitor or 
Other circuit to establish a level shifted signal having a 
sync portion, 

b.) comparing the level shifted signal to a first known 
reference to provide a compared signal 

c.) selectively adding a current to the level shifted signal, 
wherein at least one of the amount and the polarity of 

the current is responsive to the compared signal, and 
wherein a D.C. level of the level shifted signal is 
changed in response to the current, 

d) establishing a second known reference that changes 
level in response to the amplitude and number of levels 
of the sync portion, and 
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e.) comparing the level shifted signal to the second known 
reference to provide a second compared signal, 
wherein the second compared signal comprises a logic 

level representation of the sync portion. 
81. The method of claim 80, wherein the second known 

reference is maintained at substantially a 50% level of the 
sync portion in response to the amplitude of the sync portion. 

82. A method of recovering sync from a video type signal, 
comprising the steps of 

a.) coupling the video type signal through a capacitor to 
establish a level shifted signal comprising a sync por 
tion with sync tip and blanking levels, 

b.) comparing the level shifted signal to a first known 
reference with a differential amplifier to provide a com 
pared signal at the output thereof 

c.) selectively adding a current to the level shifted signal, 
wherein the amount of the current is responsive to the 
compared signal, and 

wherein a D.C. level of the level shifted signal is 
changed in response to the current, 

d) responding to and holding one of the sync tip or blank 
ing level of the sync portion to provide a first level 
Signal 

e) in response to the first level signal, providing at least a 
second known reference that has a value substantially 
midway between sync tip and blanking levels, and 

f) comparing the level shifted signal to the second known 
reference to provide a second compared signal, 
wherein the second compared signal comprises a logic 

level representation of the sync portion. 
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83. The method of claim 82, wherein step (d) includes the 

step of 
g.) responding to and holding both the sync tip and blank 

ing levels of the level shifted signal to provide the first 
level signal and a second level signal and 
wherein step (e) is responsive to both the first level 

signal and the second level signal to provide the sec 
Ond known reference. 

84. The method of claim 82, wherein in step (e) a third 
known reference is provided in response to the first level 
Signal. 

85. The method of claim 84, wherein in step (e) the third 
known reference comprises a level between the second 
known reference and One of the sync tip and blanking levels. 

86. The method of claim 84, wherein in step (e) the third 
known reference comprises a level signal having a level 
between the second known reference and the sync tip level. 

87. The method of claim 84, wherein in step (e) the third 
known reference comprises a level signal having a level 
between the second known reference and blanking level. 

88. The method of claim 84, wherein in step (e) the third 
known reference comprises a level between the second 
known reference and the sync tip level, and 

wherein a fourth known reference comprises a level 
between the second known reference and blanking 
level. 


