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[57] ABSTRACT 
A method and system are described for detecting de 
fective surface areas in magnetic recording discs. De 
tection is effected during initialization of a disc pack 
before data is recorded thereon for storage, therby per 
mitting defective areas to be subsequently avoided dur 
ing data storage. The method includes the steps of pro 
ducing a reference signal from the readback signal de 
rived from a recording disc during initialization 
thereof, and of comparing the contemporaneous or in 
stantaneous value of the readback signal with the value 
of the reference signal to detect any abrupt reduction 
in the value of the readback signal. The duration of any 
such reduction is measured, and whenever it exceeds a 
predetermined time period, a defect signal is developed 
which interrupts the initialization process and is used to 
prevent later use of the defective area represented by 
the abrupt reduction. The system includes amplifica 
tion, rectification, timing, and output circuits which 
process the readback signals and produce the defect 
signals in the manner described. It further includes a 
peak hold circuit and voltage divider for producing a 
reference signal based on the peak value of the read 
back signals but reduced to a fixed percentage thereof. 
A comparator circuit continuously compares such ref 
erence signal with the value of the contemporaneous 
readback signal for the purpose of detecting any such 
abrupt reduction in the latter to a value below that of 
the reference signal. 

10 Claims, 5 Drawing Figures 
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poraneous or instantaneous value of the rectifier out 
put signal immediately falls below the detection level in 
response to any sudden reduction in the value of the 
readback signal, the signal 39s very slowly decreases in 
value throughout the area 39a thereof. Accordingly, a 
relatively constant or uniform reference signal is de 
rived from this intermediate reference signal 39s for 
comparison with the contemporaneous or instanta 
neous value of the readback signal. 

In FIG.4 the character of the output signal appearing 
on the signal line 48 interconnecting the timing circuit 
47 and output circuit 49 is illustrated, and this signal is 
denoted with the numeral 48s. As long as the readback 
signals from the disc pack 14 are normal the output sig 
nal 48s has a relatively constant value with very minor 
fluctuations corresponding to the nulls between succes 
sive rectified pulses 35s, as shown in FIG.3. By way of 
example, the value of the signal 48s may be about +5.0 
volts DC. Whenever the readback signal is abruptly re 
duced in value, the signal 48s is correspondingly re 
duced in value, and the rate of its reduction is deter 
mined by circuit parameters. Such rate of reduction 
and the threshhold value to which the output logic cir 
cuit 49 is set, determines the time duration that such 
abrupt reduction in the readback signal is accommo 
dated before an error signal is delivered to the read 
gate 24. 

In the particular system being considered, the thresh 
hold is indicated by the broken line in FIG.4 and, for 
example, may be about —0.7 volts DC. When the signal 
48s diminishes in value (as shown along the segment 
48a), and crosses the threshhold value, a defect signal 
is developed by the output logic circuit 49, as illus 
trated in FIG.5. For identification, the defect signal de 
picted in FIG.5 is denoted with the numeral 29s, and it 
constitutes a positive pulse of generally square-wave 
form having a duration of sufficient length to close the 
read gate for the time necessary to cause an “error 
check” of the track responsible for the defect signal. 
The defect detection system therefore functions to 

detect any surface defects in a data storage device such 
as a magnetic recording disc which cause a reduction 
in the value or amplitude of the readback signal deliv 
ered to the detection system from the readback net 
work with which the system is associated. Detection of 
such defects causes the defective areas to be “flagged” 
during disc pack initialization so that such defective 
areas are not used for data storage. 
While in the foregoing specification an embodiment 

of the invention has been set forth in considerable de 
tail for purposes of making a complete disclosure 
thereof, it will be apparent to those skilled in the art 
that numerous changes may be made in such details 
without departing from the spirit and principles of the 
invention. For example, although the invention has 
been particularly described in combination with disc 
pack types of memories, it will be apparent that it can 
also be used to detect recording surface defects in 
other types of memories, such as magnetic tape memo 
ries. 
We claim: 
1. In a method for detecting defective areas in the re 

cording surface of data storage devices during initial 
ization thereof to permit such areas to be avoided for 
data storage, the steps of producing a readback signal 
from said recording surface, producing a reference sig 
nal of predetermined value by processing said readback 
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6 
signal to provide a threshold based upon a percentage 
of the maximum value of said readback signal, compar 
ing the value of the readback signal with the value of 
said reference signal to detect any abrupt reduction in 
the value of the readback signal, measuring the dura 
tion of any such abrupt reduction in the value of the 
readback signal, and in response to the presence of a 
value reduction having a duration in excess of a prede 
termined interval and a magnitude less than said 
threshold, producing a defect signal operative to inter 
rupt the initialization process and prevent data record 
ing at the defective area represented by the abrupt re 
duction in the value of the readback signal during use 
of the surface for data storage. 

2. In a method for detecting defective areas in the re 
cording surface of data storage devices during initial 
ization thereof to permit such areas to be avoided for 
data storage, the steps of producing a readback signal 
from said recording surface, producing a reference sig 
nal of predetermined value by processing said readback 
signal by developing an intermediate signal corre 
sponding to the peak value of the readback signal over 
a number of cycles thereof, and reducing the value of 
such intermediate signal to a fixed percentage of such 
peak value of the readback signal to produce said refer 
ence signal, comparing the value of the readback signal 
with the value of said reference signal to detect any 
abrupt reduction in the value of the readback signal, 
measuring the duration of any such abrupt reduction in 
the value of the readback signal, and in response to the 
presence of a value reduction having a duration in ex 
cess of a predetermined interval, producing a defect 
signal operative to interrupt the initialization process 
and prevent data recording at the defective area repre 
sented by the abrupt reduction in the value of the read 
back signal during use of the surface for data storage. 

3. The method of claim 1 in which the readback sig 
mal from such data storage device is continuously pro 
cessed, said reference signal being the product of a plu 
rality of successive cycles of the readback signal 
whereas the contemporaneous value compared there 
with is comprised of a limited number of cycles. 

4. The method of claim 1 in which said readback sig 
nal is an alternating current signal, and including the 
further step of converting the readback signal into a 
unipolar signal prior to producing said reference signal 
and the value of the readback signal for comparison 
therewith. 

5. The method of claim 4 in which said readback sig 
nal includes representations of both clock and data 
pulses, and in which the step of converting the read 
back signal to unipolar includes combining the repre 
sentations of the clock and data pulses into a composite 
unipolar signal. 

6. The method of claim 5 in which the step of pro 
cessing the readback signal to produce a reference sig 
nal therefrom includes developing an intermediate sig 
nal corresponding to the peak value of the readback 
signal over a number of cycles thereof, and reducing 
the value of such intermediate signal to a fixed percent 
age of such peak value of the readback signal to pro 
duce said reference signal, and in which the readback 
signal from such surface is continuously processed, said 
reference signal being the product of a plurality of suc 
cessive cycles of the readback signal whereas the con 
temporaneous value compared therewith is comprised 
of a limited number of cycles. 
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7. In combination with a random access memory de 
vice having a readback network, a defect detection sys 
tem for locating defective areas in a data recording sur 
face during initialization thereof to permit such areas 
to be avoided for data storage, comprising: means for 
producing a reference signal of a predetermined value 
to provide a threshold based upon a percentage of the 
maximum value of said readback signal, a comparator 
circuit for comparing such reference signal with the 
value of the readback signal to detect any abrupt re 
duction in the value of the readback signal, a timing cir 
cuit connected with said comparator circuit and opera 
tive to measure the duration of any such abrupt reduc 
tion in the value of the readback signal, and an output 
circuit connected with said timing circuit and operative 
in response to the presence of a value reduction mea 
sured thereby having a duration in excess of a predeter 
mined interval and a magnitude less than said threshold 
to produce a defect signal and transmit the same to said 
readback network to interrupt the initialization process 
and prevent data recording at the defective area repre 
sented by the abrupt reduction in the value of the read 
back signal during use of the surface for data storage. 

8. The combination of claim 7 in which said means 
for producing a reference signal includes a peak hold 
circuit comprising a capacitance storage network pro 
vided with a relatively long discharge time constant, the 
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8 
capacitance storage network being charged by the peak 
value of the readback signal pulses delivered thereto, 
and the reference signal being based on the value to 
which said capacitance storage circuit is charged. 

9. The combination of claim 8 in which said means 
for producing a reference signal further includes a volt 
age divider preceding the input to said comparator cir 
cuit to reduce the value of the reference signal to a pre 
determined percentage of the peak value to which said 
capacitance storage network is charged. 

10. The combination of claim 7 in which said means 
for producing a reference signal further includes a 
gated amplifier connected with said readback network 
so as to receive therefrom signals representative of 
both the clock and data pulses comprising the readback 
signal, and a full-wave rectifier connected with said 
gated amplifier so as to receive therefrom amplified 
replicas of said signals representative of the clock and 
data pulses, said rectifier being operative to produce a 
composite output signal from said representative sig 
nals and deliver the same to said peak hold circuit, said 
amplifier being adapted to have enabling signals deliv 
ered thereto to change the condition thereof from an 
inoperative, high impedance input condition to an op 
erative state to process the readback signals from said 
readback network. 

× # :: 2k :k 


