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METHOD OF CONTROLLING A SPARSE VECTOR 
RASTERIZER 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a method of controlling a 
sparse vector rasteriZer. 

[0002] An oscilloscope presents the activity of an electri 
cal signal to its user. Referring to FIG. 1, a conventional 
raster scan digital oscilloscope includes a display panel 10 
having a tWo-dimensional array of pixels, With each piXel 
location being uniquely de?ned by a roW number and a 
column number. The oscilloscope also includes a raster scan 
memory 14 having a tWo-dimensional address space. The 
memory locations in the raster scan memory map on a 
one-to-one basis With the piXel locations of the display panel 
10. The state of each piXel depends on the contents of the 
corresponding memory location in the raster scan memory 
14. 

[0003] In the case of the oscilloscope shoWn in FIG. 1, the 
raster scan memory stores n bits of information for each 
piXel, Where n is an integer greater than one, Which alloWs 
each piXel to have 2n illumination states. One of the states is 
off, and in the other 2“—1 states, the piXel is illuminated at 
different respective intensities. Thus, for eXample, a 4-bit 
deep raster scan memory can support ?fteen levels of partial 
to maXimum illumination (gray scale levels) as Well as the 
dark or off state. 

[0004] Depending on the nature of the signal and the 
settings of the oscilloscope, a given column of piXels may 
contain one or more illuminated piXels (hereinafter referred 
to as dots). Each column displays a vector, de?ned as the 
segment of the column betWeen the uppermost dot in the 
column and the loWermost dot in the column. The vector has 
a length (in piXel units) equal to one plus the difference 
betWeen the roW numbers of the top and bottom dots in the 
column. Thus, if the column contains only one dot, the 
vector has a length of one unit. 

[0005] The digital oscilloscope shoWn in FIG. 1 also 
includes an A/D converter 18 having an input terminal for 
acquiring an electrical signal at a test point in an electronic 
circuit. The A/D converter samples the signal during an 
acquisition interval and quantiZes the samples to generate a 
sequence of digital data Words. The data Words generated by 
the A/D converter and having values D1-DN are stored as a 
linear Waveform record in an acquisition memory 22 having 
a one-dimensional address space A1-AN. 

[0006] When the acquisition is complete, the linear Wave 
form record stored in the acquisition memory is supplied to 
a rasteriZer 26 Which generates a rasteriZed Waveform record 
and stores it in a rasteriZer memory 30 having a tWo 
dimensional address space (X1-XN, Y1-YN). (The common 
suffix N is used for economy and is not intended to indicate 
that the number of elements in the set {Xi}, for eXample, is 
the same as the number of elements in the set The X 
component of the address of a data Word in the rasteriZed 
Waveform record stored in the rasteriZer memory 30 is 
derived from the address Ai of at least one Word of the linear 
Waveform record and the Y component of the address is 
derived from the value Di of at least one Word of the linear 
Waveform record. 

[0007] Each combination of addresses (Xi, Yi) at Which a 
data Word is stored in the rasteriZer memory 30 represents an 
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event, characteriZed by a unique combination of time 
(dependent on Xi) and signal level (dependent on Yi). 

[0008] The rasteriZed Waveform record may be added to 
an eXisting display record stored in the raster scan memory 
14 to control the state of the display panel 10. Referring to 
FIGS. 2A-2C, in Which the numerical values designate units 
of intensity, FIG. 2A represents the original display record 
for three adjacent columns of the display panel prior to 
addition of the rasteriZed Waveform record for a neW acqui 
sition, FIG. 2B represents the rasteriZed Waveform record 
for the corresponding interval of the neW acquisition, and 
FIG. 2C represents the updated display record obtained by 
adding the rasteriZed Waveform record of FIG. 2B to the 
display record of FIG. 2A. Thus, if the same event occurs 
during multiple acquisitions, the value of the data Word 
representing that event in the raster scan memory 14 
increases. 

[0009] As also shoWn in FIG. 1, the contents of the raster 
scan memory may be in?uenced by a decay process 34, 
Which reduces the value stored at each location in the raster 
scan memory by a selected amount per unit time, so that 
events that occur only infrequently Will be shoWn With 
reduced intensity as compared With events that occur more 
frequently. 

[0010] The oscilloscope includes a controller 38, Which 
controls operation of the other components shoWn in FIG. 
1, and operator controls 42 Which alloW the user to adjust the 
settings of the oscilloscope. The controller 38 is imple 
mented as a state machine, Which advances from one state 
to another in accordance With a stored program and in 
dependence on inputs received by the state machine. 

[0011] In one knoWn technique of rasteriZing, referred to 
as the dot mode, the address (Xi, Yi) of a data Word of the 
rasteriZed Waveform record is derived from a single data 
address pair of the linear Waveform record. Thus, the data 
Words in the rasteriZed Waveform record correspond on a 
one-to-one basis With the data-address pairs of the linear 
Waveform record. 

[0012] It is generally considered desirable that the Wave 
form presented to the user of an oscilloscope be substantially 
continuous, Without signi?cant horiZontal or vertical gaps 
betWeen dots. HoWever, When the rasteriZer operates in the 
dot mode, there may be gaps betWeen dots in the display. 
Accordingly, depending on the signal and the settings of the 
oscilloscope, the dot mode of rasteriZing may not be con 
sidered optimum. 

[0013] In another knoWn mode, referred to as the full 
vector mode, the rasteriZed Waveform record includes not 
only data Words derived respectively from the data-address 
pairs of the linear Waveform record but also additional data 
Words Which are synthesiZed by the rasteriZer to ensure that 
the Waveform is continuous, so that an end point of a vector 
is offset vertically from the end point of an adjacent vector 
by no more than one piXel, and all the piXels betWeen the tWo 
end points of the vector, as Well as the tWo end points 
themselves, are illuminated. 

[0014] The advantage of full vector mode rasteriZation is 
also a disadvantage: since there are no gaps in a vector 
created by the rasteriZer, rasteriZation may require many 
memory accesses, delaying completion of rasteriZation. 
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[0015] Us. patent application Ser. No. 09/026,185 ?led 
Feb. 19, 1998 (Attorney Docket 6377-US), the entire dis 
closure of Which is hereby incorporated by reference herein, 
discloses a sparse vector mode of rasteriZing in Which the 
end points of a vector may be vertically offset from an 
adjacent vector by more than one pixel and there may be a 
gap of one or more pixels betWeen tWo dots in a given 
vector. Randomization is built into the sparse vector mode, 
so that even if the linear Waveform records for successive 
acquisitions are identical, the respective arrays of dots Will 
generally not be precisely the same, and gaps in a vector 
created on one acquisition Will be ?lled in on a subsequent 
acquisition. An advantage of the sparse vector mode is that 
it reduces the number of dots that are generated during 
rasteriZing of an acquisition and therefore reduces the time 
taken to rasteriZe the acquisition. 

[0016] One of the variables used in processing the linear 
Waveform record to generate the rasteriZed Waveform record 
in sparse vector rasteriZation is the maximum number of 
dots per vector. The quality of the display increases as the 
maximum number of dots per vector increases, because With 
more dots per vector, there are smaller gaps betWeen adja 
cent dots in a vector. In a practical implementation of the 
oscilloscope shoWn in FIG. 1, the maximum number of dots 
DrnaX is speci?ed by the variable M, Where DrnaX is equal to 
2" M. In this practical implementation, there are 500 pixels 
in each column and the maximum value of M is 9, so that 
DrnaX exceeds 500 and it is therefore possible to display a full 
height vector in full vector mode. 

[0017] In the sparse vector mode, the actual number of 
dots per vector may be less than the DmaX. Generally, as the 
actual number of dots per vector increases, the time taken to 
process the linear Waveform record to generate the rasteriZed 
Waveform record increases and conversely, as the actual 
number of dots per vector decreases, the time taken to 
process the linear Waveform record decreases. 

[0018] Regardless of the mode of rasteriZation, the oscil 
loscope operates in a succession of cycles. At the start of 
each cycle, the acquisition memory is available to receive a 
linear Waveform record for a neW acquisition. During a 
given cycle, the acquisition memory 22 stores the linear 
Waveform record for the current acquisition (acquisition n) 
and the rasteriZer memory 30 stores the latest completed 
acquisition (acquisition n—1) While it is being rasteriZed. 
When acquisition n—1 has been rasteriZed, the rasteriZed 
Waveform record for acquisition n—1 can be supplied to the 
raster scan memory 14 and the linear Waveform record for 
acquisition n can then be supplied to the rasteriZer. The next 
cycle, in Which the linear Waveform record for acquisition 
n+1 is stored in the acquisition memory, cannot start until the 
linear Waveform record for acquisition n has been supplied 
to the rasteriZer 26, and the linear Waveform record for 
acquisition n cannot be supplied to the rasteriZer 26 until the 
rasteriZed Waveform record for acquisition n—1 has been 
supplied to the raster scan memory 14. 

[0019] In order to convey the maximum information to the 
user of an oscilloscope, it is necessary to maximiZe the 
acquisition rate, i.e. the number of acquisitions completed 
per unit time. Since a neW acquisition cannot be started until 
the previous acquisition has been rasteriZed and has been 
supplied to the raster scan memory 14, it Would be desirable 
to be able to adjust the rasteriZation time so that it does not 
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delay start of the next acquisition. In order to provide a high 
quality display, it Would be desirable to maximiZe the 
number of dots per vector. 

SUMMARY OF THE INVENTION 

[0020] In accordance With a ?rst aspect of the invention 
there is provided an improved method of operating a signal 
acquisition instrument of the kind that acquires a succession 
of Waveform records and sequentially transfers the Wave 
form records to a rasteriZer for rasteriZing the Waveform 
records to generate respective rasteriZed records each com 
posed of a set of vectors, each vector being expressed by a 
selected maximum number of dots (M) greater than a 
minimum value Mmin, Wherein the instrument inhibits trans 
fer of a current Waveform record to the rasteriZer until a 
previous Waveform record has been rasteriZed, and the 
improvement comprises making M as large as possible 
provided that the rasteriZer does not complete rasteriZation 
of the previous Waveform record after acquisition of the 
current Waveform record is complete. 

[0021] In accordance With a second aspect of the invention 
there is provided an improved method of operating a signal 
acquisition instrument of the kind that executes a succession 
of cycles, in each of Which the instrument acquires a current 
Waveform record and rasteriZes a previous Waveform record 
to generate a rasteriZed record composed of a set of vectors, 
each vector being expressed by a selected maximum number 
of dots (M) greater than a minimum value Mmin, and the 
cycle is not complete until acquisition of the current Wave 
form record is complete and rasteriZation of the previous 
Waveform record is complete, and the improvement com 
prises (a) choosing a variable representative of Whether 
completion of a given cycle is being delayed by rasteriZation 
of the previous Waveform record of the given cycle, Wherein 
an increase in the value of the variable is associated With a 
increase in acquisition rate, (b) in a ?rst cycle of operation, 
calculating the value of said variable, (c) if said value 
exceeds a threshold value, increasing M for a second cycle 
of operation, and (d) in the second cycle of operation, 
calculating the value of said variable and determining 
Whether the value of said variable exceeds said threshold 
value. 

[0022] In accordance With a third aspect of the invention 
there is provided a signal acquisition instrument of the kind 
that acquires a succession of Waveform records and sequen 
tially transfers the Waveform records to a rasteriZer for 
rasteriZing the Waveform records to generate respective 
rasteriZed records each composed of a set of vectors, each 
vector being expressed by a selected maximum number of 
dots (M) greater than a minimum value Mmin, Wherein the 
instrument inhibits transfer of a current Waveform record to 
the rasteriZer until the next previous Waveform record has 
been rasteriZed, the signal acquisition instrument including 
a controller programmed to make M as large as possible 
provided that the rasteriZer does not complete rasteriZation 
of the previous Waveform record after acquisition of the 
current Waveform record is complete. 

[0023] In accordance With a fourth aspect of the invention 
there is provided a signal acquisition instrument of the kind 
that executes a succession of cycles, in each of Which the 
instrument acquires a current Waveform record and raster 
iZes a previous Waveform record to generate a rasteriZed 
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record composed of a set of vectors, each vector being 
expressed by a selected maximum number of dots (M) 
greater than a minimum value Mmin, and the cycle is not 
complete until acquisition of the current Waveform record is 
complete and rasteriZation of the previous Waveform record 
is complete, Wherein the instrument includes a controller for 
and the improvement comprises a controller programmed to 
choose a variable representative of Whether completion of a 
given cycle is being delayed by rasteriZation of the previous 
Waveform record of the given cycle, Wherein an increase in 
the value of the variable is associated With a reduction in 
acquisition rate; in a ?rst cycle of operation, calculate the 
value of said variable; if said value exceeds a threshold 
value, increase M for a second cycle of operation; and in the 
second cycle of operation, calculate the value of said vari 
able and determine Whether the value of said variable 
exceeds said threshold value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] For a better understanding of the invention, and to 
shoW hoW the same may be carried into effect, reference Will 
noW be made, by Way of example, to the accompanying 
draWings, in Which 

[0025] FIG. 1 is a block diagram illustrating some fea 
tures of a digital oscilloscope in accordance With the prior 
art, 

[0026] FIG. 2 illustrates operation of the oscilloscope 
shoWn in FIG. 1, 

[0027] FIG. 3 is a How chart illustrating a method in 
accordance With the present invention, and 

[0028] FIG. 4 is a state diagram illustrating an algorithm 
for control of an oscilloscope by another method in accor 
dance With the present invention. 

[0029] The arrangement of blocks shoWn in FIG. 1 has 
been selected to facilitate description of signal How and does 
not necessarily correspond With the arrangement of blocks in 
a practical implementation of the oscilloscope. 

DETAILED DESCRIPTION 

[0030] The functional components of an oscilloscope in 
accordance With the invention are the same as those illus 
trated in FIG. 1. HoWever, the controller operates the 
rasteriZer in accordance With the algorithm illustrated by the 
How chart shoWn in FIG. 3 or the state diagram shoWn in 
FIG. 4. 

[0031] FIG. 3 illustrates the steps in a ?rst method in 
accordance With the invention. As shoWn in FIG. 3, during 
an operating cycle the controller 38 tests Whether the current 
acquisition (acquisition n) is complete (step 60) and, if so, 
tests Whether the rasteriZer has completed rasteriZation of 
acquisition n-l (step 64). If the rasteriZer has completed 
rasteriZation of acquisition n-1, and therefore is not limiting 
acquisition, the process advances to an increment loop 
Whereas if the rasteriZer has not completed rasteriZation of 
acquisition n-1, and therefore is limiting the acquisition 
rate, the process passes to a decrement loop. In the increment 
loop, the controller tests Whether DrnaX is already at its 
maximum value (511 in the example) (step 68) and, if not, 
tests Whether acquisition conditions have changed since the 
last iteration of the process (step 72). The types of conditions 
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that might be relevant Will be discussed beloW. If conditions 
have changed, there is a possibility of increasing the quality 
of the display Without causing the rasteriZer to limit the 
acquisition rate, and so the controller increases DrnaX (step 
76). The controller transfers the rasteriZed record for Wave 
form n-1 to the raster scan memory (step 80) and transfers 
the linear Waveform record for acquisition n to the rasteriZer 
(step 84). 
[0032] In the decrement loop, the controller again tests 
Whether rasteriZation is complete (step 88) and, if not, 
Whether DrnaX is already at its minimum value (one in the 
case of this implementation) (step 90) and, if so, returns to 
step 88. If DrnaX is greater than its minimum value, the 
controller tests Whether DrnaX has previously been reduced 
during this operating cycle (step 92) and, if so, returns to 
step 88. If DrnaX has not previously been reduced, the 
controller sets DrnaX for rasteriZation of acquisition n, in the 
next operating cycle, to a value smaller than its value for 
rasteriZation of acquisition n-1 (step 94) in order to speed up 
the rasteriZation and then returns to step 88. When the 
rasteriZation of acquisition n-1 is complete, the process 
passes to step 80. It Will be appreciated that if the process 
passes from step 88 to step 80 Without passing through step 
90, the rasteriZation is not limiting the acquisition rate. 

[0033] The value of DrnaX is changed by incrementing or 
decrementing M, usually in steps of one. It is possible in 
some circumstances that the actual number of dots per 
vector Will be substantially less than DmaX. In this case, 
reducing M by one might not reduce the actual number of 
dots per vector, and multiple iterations of the process shoWn 
in FIG. 3 might be necessary in order to prevent the 
rasteriZer from limiting the acquisition rate. Therefore, in the 
decrement loop, it may be desirable to test Whether the 
actual number of dots per vector is signi?cantly less than 
Dmax and, if so, reduce M in step 94 by a suf?cient amount to 
reduce the actual number of dots per vector. 

[0034] The determination of Whether the rasteriZer is 
limiting the acquisition rate may be made independently of 
the acquisition rate and asynchronously With the acquisition 
and rasteriZation operations. Speci?cally, the determination 
may be made at a constant rate Which is independent of the 
acquisition rate and is substantially loWer than a typical 
acquisition rate. 

[0035] FIG. 4 illustrates a procedure for optimiZing the 
number of dots per vector in the event that it is not possible 
to determine directly Whether the rasteriZer is limiting the 
acquisition rate. 

[0036] In the initial state 100, labeled unknoWn, the actual 
acquisition rate Ract currently being achieved With a given 
instrument set up is compared to a maximum acquisition rate 
RrnaX by comparing the ratio Ract/RrnaX to a predetermined 
threshold value. If the ratio exceeds the threshold value, the 
possibility exists of increasing the number of dots per vector 
Without adversely affecting the actual acquisition rate, and 
accordingly the machine changes to state 200, in Which M 
is incremented unless M is already equal to 9. Alternatively, 
if M is equal to Zero, the machine changes to state 200. The 
ratio is again compared With the threshold value. If the ratio 
after incrementing is not signi?cantly different from its 
value before incrementing and M is less than 9, the machine 
returns to state 200, in Which M is incremented again. If 
there Was no signi?cant change in the ratio but the value of 
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M after incrementing is equal to 9, the machine changes to 
state 300. If, When M Was incremented, the ratio changed for 
the Worse, the machine changes to state 400, in Which the 
value of M is decremented and the machine then changes to 
state 300. 

[0037] If the ratio in state 100 Was less than the threshold 
value, indicating that the acquisition rate is signi?cantly 
loWer than the maXimum possible and that it should be 
possible to increase the acquisition rate by reducing the 
number of dots per vector, the machine changes to state 500, 
in Which the value of M is decremented. If the ratio 
increased and is noW above the threshold value or if M is 
equal to Zero, the machine changes to state 300. If the ratio 
increased but is still beloW the threshold and M is not equal 
to Zero, the machine returns to state 500 and M is decre 
mented once more. If the ratio did not increase and M is 
greater than Zero and less than 7, the machine passes to state 
200, in Which the value of M is incremented. 

[0038] The machine is held in state 300 for a selected time, 
Which is typically long enough to complete several acqui 
sitions. If after the selected time, conditions change such that 
the acquisition rate might decrease, the machine returns to 
state 100 so that it can again be determined Whether the 
value of DrnaX is optimum. Achange in conditions that might 
cause the acquisition rate to decrease include a change in the 
vertical content of the signal or change in the front panel 
settings of the oscilloscope, for eXample the time/div setting. 
A change in the vertical content of the signal, particularly an 
increase in the peak-to-peak amplitude of the signal, might 
adversely affect the acquisition rate because, in general, it 
takes longer to update the raster scan memory With a 
rasteriZed Waveform record if the vectors of the rasteriZed 
Waveform record are longer than if they are shorter. Thus, 
referring to FIG. 2A, it takes longer to update the raster scan 
memory With the vector in the middle column having four 
dots than With the vector in the left column having only tWo 
dots because it requires more memory accesses. Therefore, 
an increase in the vertical content may result in a delay in the 
rasteriZer being available to receive the linear Waveform 
record from the acquisition memory. 

[0039] Another condition that might cause the acquisition 
rate to decrease is a change in the front panel settings of the 
oscilloscope. For example, a change in the time/div setting 
could result in a change in the acquisition time Which could 
change the time available for rasteriZation. Also, a change in 
signal content may affect the raster rate (the reciprocal of the 
time taken to load the raster scan memory With the rasteriZed 
Waveform record) Which may change the time available for 
rasteriZation. 

[0040] Further, in the event that the acquisition rate in fact 
changes, the machine passes from state 300 to state 100 in 
order to determine Whether the value of DrnaX is optimum at 
the neW acquisition rate. 

[0041] The maXimum acquisition rate RrnaX that is used to 
calculate the ratio to determine Whether the rasteriZer might 
be limiting the acquisition rate may be determined empiri 
cally for a given set up of the oscilloscope, such as the 
number of channels and the time per division setting. The 
maXimum acquisition rate may be from a feW per second to 
a feW thousand per second. 

[0042] The determination of Whether the ratio Rad/RrnaX 
eXceeds the threshold value may be made independently of 
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the acquisition rate and asynchronously With the acquisition 
and rasteriZation operations. Speci?cally, the determination 
may be made at a constant rate Which is independent of the 
acquisition rate and is substantially loWer than a typical 
acquisition rate. 

[0043] An acquisition is initiated in response to a trigger, 
Which normally occurs When the signal level passes through 
a selected level in a selected direction. Often the trigger rate 
Will be higher than the acquisition rate, so not every trigger 
initiates an acquisition. If, hoWever, the trigger rate is loW, 
so that every trigger initiates an acquisition, the trigger rate, 
rather than the maXimum acquisition rate Rmax, is used to 
calculate the ratio that is compared With the threshold value 
in state 100. 

[0044] In a practical implementation of the method 
described With reference to FIG. 4, a change in DrnaX takes 
place immediately When the decision has been made that a 
change is required, and Without Waiting for the neXt raster 
iZation to start. In other implementations, hoWever, changes 
in the value of DrnaX may be synchroniZed With the rasteriZer, 
so that the rasteriZation in Which the decision to change DrnaX 
has been made is completed before the change takes place. 

[0045] It Will be appreciated that the invention is not 
restricted to the particular embodiment that has been 
described, and that variations may be made therein Without 
departing from the scope of the invention as de?ned in the 
appended claims and equivalents thereof. 

1. An improved method of operating a signal acquisition 
instrument of the kind that acquires a succession of Wave 
form records and sequentially transfers the Waveform 
records to a rasteriZer for rasteriZing the Waveform records 
to generate respective rasteriZed records each composed of 
a set of vectors, each vector being expressed by a selected 
maXimum number of dots (M) greater than a minimum value 
Mmin, Wherein the instrument inhibits transfer of a current 
Waveform record to the rasteriZer until a previous Waveform 
record has been rasteriZed, and the improvement comprises: 

making M as large as possible provided that the rasteriZer 
does not complete rasteriZation of the previous Wave 
form record after acquisition of the current Waveform 
record is complete. 

2. A method according to claim 1, comprising: 

determining Whether acquisition of said current Waveform 
record has been completed before said previous Wave 
form record has been rasteriZed and, if so, 

reducing M unless M is equal to Mrnin and, otherWise, 

increasing M unless M is equal to a maXimum value. 
3. A method according to claim 1, comprising testing 

Whether acquisition of said current Waveform record has 
been completed before said previous Waveform record has 
been rasteriZed at a frequency that is independent of acqui 
sition rate. 

4. A method according to claim 1, comprising testing 
Whether acquisition of said current Waveform record has 
been completed before said previous Waveform record has 
been rasteriZed at a frequency that is loWer than acquisition 
rate. 

5. An improved method of operating a signal acquisition 
instrument of the kind that eXecutes a succession of cycles, 
in each of Which the instrument acquires a current Waveform 
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record and rasteriZes a previous Waveform record to gener 
ate a rasteriZed record composed of a set of vectors, each 
vector being expressed by a selected maximum number of 
dots (M) greater than a minimum value Mmin, and the cycle 
is not complete until acquisition of the current Waveform 
record is complete and rasteriZation of the previous Wave 
form record is complete, and the improvement comprises: 

(a) choosing a variable representative of Whether comple 
tion of a given cycle is being delayed by rasteriZation 
of the previous Waveform record of the given cycle, 
Wherein an increase in the value of the variable is 
associated With a increase in acquisition rate, 

(b) in a ?rst cycle of operation, calculating the value of 
said variable, 

(c) if said value exceeds a threshold value, increasing M 
for a second cycle of operation, and 

(d) in the second cycle of operation, calculating the value 
of said variable and determining Whether the value of 
said variable exceeds said threshold value. 

6. A method according to claim 5, Wherein if the value 
calculated in step (b) does not exceed the threshold value, 
step (c) includes decreasing M for the second cycle of 
operation. 

7. A method according to claim 6, Wherein if the value 
calculated in step (d) is greater than the value calculated in 
step (b) but does not exceed the threshold value, the method 
further comprises decreasing M for a third cycle of opera 
tion. 

8. A method according to claim 6, Wherein if the value 
calculated in step (d) is substantially the same as the value 
calculated in step (b), the method further comprises increas 
ing M for a third cycle of operation. 

9. A method according to claim 6, Wherein if the value 
calculated in step (d) exceeds the threshold value, the 
method further comprises maintaining M constant for a third 
cycle of operation. 

10. A method according to claim 5, Wherein if the value 
calculated in step (d) is substantially the same as the value 
calculated in step (b), the method further comprises increas 
ing M for a third cycle of operation. 

11. A method according to claim 5, Wherein if the value 
calculated in step (d) is less than the value calculated in step 
(b), the method further comprises decreasing M for a third 
cycle of operation and maintaining M constant for a fourth 
cycle of operation. 

12. A method according to claim 5, Wherein if the value 
of M is its maximum, the method further comprises main 
taining M constant for a third cycle of operation. 

13. A method according to claim 5, Wherein the variable 
is a ratio of the actual acquisition rate to a maximum 
acquisition rate. 

14. A signal acquisition instrument of the kind that 
acquires a succession of Waveform records and sequentially 
transfers the Waveform records to a rasteriZer for rasteriZing 
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the Waveform records to generate respective rasteriZed 
records each composed of a set of vectors, each vector being 
expressed by a selected maximum number of dots (M) 
greater than a minimum value Mmin, Wherein the instrument 
inhibits transfer of a current Waveform record to the raster 
iZer until the next previous Waveform record has been 
rasteriZed, the signal acquisition instrument including a 
controller programmed to make M as large as possible 
provided that the rasteriZer does not complete rasteriZation 
of the previous Waveform record after acquisition of the 
current Waveform record is complete. 

15. An instrument according to claim 14, Wherein the 
controller is programmed to determine Whether acquisition 
of said current Waveform record has been completed before 
said next previous Waveform record has been rasteriZed and, 
if so, reducing M unless M is equal to Mmin. 

16. An instrument according to claim 14, Wherein the 
controller is programmed to determine Whether acquisition 
of said current Waveform record has been completed before 
said previous Waveform record has been rasteriZed and, if 
so, reduce M unless M is equal to Mrnin and, otherWise, 
increase M unless M is equal to a maximum value. 

17. An instrument according to claim 14, Wherein the 
controller is programmed to test Whether acquisition of said 
current Waveform record has been completed before said 
previous Waveform record has been rasteriZed at a frequency 
that is independent of acquisition rate. 

18. An instrument according to claim 14, Wherein the 
controller is programmed to test Whether acquisition of said 
current Waveform record has been completed before said 
previous Waveform record has been rasteriZed at a frequency 
that is loWer than acquisition rate. 

19. A signal acquisition instrument of the kind that 
executes a succession of cycles, in each of Which the 
instrument acquires a current Waveform record and raster 
iZes a previous Waveform record to generate a rasteriZed 
record composed of a set of vectors, each vector being 
expressed by a selected maximum number of dots (M) 
greater than a minimum value Mmin, and the cycle is not 
complete until acquisition of the current Waveform record is 
complete and rasteriZation of the previous Waveform record 
is complete, Wherein the instrument includes a controller for 
and the improvement comprises a controller programmed to 
choose a variable representative of Whether completion of a 
given cycle is being delayed by rasteriZation of the previous 
Waveform record of the given cycle, Wherein an increase in 
the value of the variable is associated With a reduction in 
acquisition rate; in a ?rst cycle of operation, calculate the 
value of said variable; if said value exceeds a threshold 
value, increase M for a second cycle of operation; and in the 
second cycle of operation, calculate the value of said vari 
able and determine Whether the value of said variable 
exceeds said threshold value. 


