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(54)FREQUENCY-CHARACTERISTIC CALIBRATING APPARATUS
(57)Abstract

PURPOSE: To make it possible to calibrate frequency characteristics automatically by additionally providing a positive feedback circuit, and adjusting a positive feedback signal which is fed back to the voltage dividing point of a resistance voltage divider circuit so that the effective voltage values of upper-limit and lower-limit frequency signals become equal. 
CONSTITUTION: For example, an initial preset value Dn is set in a memory M. At the same time, a reference-signal generator 14 is controlled with a controller 12 in the state wherein a lower-limit frequency f1 or an upper-limit frequency f2 is oscillated. Respective signals S1 and S2 are outputted into a calibrating-value computing device 13 through a voltage dividing point P, a buffer amplifier 5, an effective-value converter 6 and an AD converter 7. The gains A and B of the frequencies are compared. When |B-A| is within an allowance value, the preset value D is determined as the calibrating value. When |B-A| exceeds the allowance value, the preset value Dn is corrected. Namely, when |B-A|<0, the amount of positive feedback is made large, and the capacitance value C1 of a capacitor 4C is made small. When |B-A|>0, the amount of the positive feedback is made small, and the capacitance value C2 is made large thereby making correction. When the calibrating value is imparted into a feedback-amount adjusting device 11A, the frequency characteristics of the resistance voltage divider circuit 4 become flat.

1.1.1. CLAIMS
[Claim(s)] 
[Claim 1]Take out an AC signal to be measured in a resistance partial pressure circuit, convert an AC signal to be measured by which the partial pressure was carried out in this resistance partial pressure circuit to an effective value with an effective value converter, and measure an effective value of an AC signal to be measured, and. In an amplitude-measurement machine possessing a function which adjusts capacity of a capacitor which carried out multiple connection to voltage dividing resistors of the above-mentioned resistance partial pressure circuit, and proofreads the frequency characteristic of an input circuit, A reference signal generator which gives a reference alternating current signal which has a lower cut off frequency and upper limited frequency of a test-frequency zone in the above-mentioned resistance partial pressure circuit instead of an AC signal to be measured, A positive feedback circuit which carries out positive feedback of the input signal to voltage dividing points of the above-mentioned resistance partial pressure circuit, A frequency characteristic calibrating apparatus which an effective value conversion value of a feedback amount regulator which adjusts a feedback amount of this positive feedback circuit, a lower cut off frequency of a test-frequency zone given from the above-mentioned reference oscillator at the time of proofreading, and upper limited frequency constituted with the calibration value calculation equipment which calculates a calibration value which becomes equal. 
1.1.2. DETAILED DESCRIPTION
[Detailed Description of the Invention] 
[0001] 
[Industrial Application]This invention is used for input circuits, such as an AC voltage measuring device or an oscillograph, etc., and relates to a suitable frequency characteristic calibrating apparatus. 
[0002] 
[Description of the Prior Art]The conventional frequency characteristic calibrating apparatus is shown in Fig.5. One in the figure is the signal VX to be measured. The signal source to output is shown. 
It is connected to the input terminal 2 and this signal source 1 is the signal VX to be measured from the input terminal 2. It inputs into the measuring device 3. The measuring device 3 shows the case of an alternating-current-voltage measuring instrument in this example. 
[0003]That is, the measured voltage which carried out the partial pressure to suitable voltage is input into the effective value converter 6 through the buffer amplifier 5 in the resistance partial pressure circuit 4 provided to the input side, The AD translation of the signal converted to the effective value waveform with the effective value converter 6 is carried out by A/D converter 7, and measured value is displayed on the indicator 8 with the AD translation output of this A/D converter 7. 
[0004] 
[Problem to be solved by the invention]Multiple connection of the capacitors 4C and 4D for frequency characteristic proofreading is carried out to the resistors 4A and 4B for partial pressures of the resistance partial pressure circuit 4 which provided the AC signal to the input side in the equipment dealt with as a wave measurement signal like the conventional AC voltage measuring device or an oscillograph. Either is used as a variable capacitor in the capacitors 4C and 4D for frequency characteristic proofreading, capacity value C1 of this variable capacitor (this example 4C) the curve A1 which the frequency characteristic which adjusted and looked at the measuring device 3 from the input terminal 2 shows to Fig.6 -- like -- lower cut off frequency f1 from -- upper limited frequency f2 up to -- it is adjusting so that between may become the flat characteristic. 
[0005]That is, capacity value C1 of the variable capacitor 4C When too large, as a frequency characteristic is shown in Fig.6 at the curve A2, it is the upper limited frequency f2. A gain will be deteriorated, before reaching. Capacity value C2 of the capacitor 4D Capacity value C1 of the variable capacitor 4C It receives, and when too large, the frequency characteristic turns into the characteristic of curvilinear A3 shown in Fig.6. Therefore, it is proofreading so that the initial capacity of the capacitor 4C and the variable capacitor 4D may be set as a substantially equal value, the value of the variable capacitor 4C may be adjusted and it may become a proper frequency characteristic conventionally. 
[0006]Since this proofreading is performed by hand control, there is a defect which takes mostly the time and effort which proofreading takes, and time. That is, since it corresponds to the number of changes of a measurement range and the resistance partial pressure circuit 4 is provided, the number is large. Therefore, it becomes serious work to proofread the frequency characteristic of many resistance partial pressure circuits a piece every. The object of this invention tends to provide the frequency characteristic calibrating apparatus which can proofread a frequency characteristic automatically. 
[0007] 
[Means for solving problem]In the AC signal measuring device which possesses a resistance partial pressure circuit in this invention, The feedback amount regulator and memory which adjust the feedback amount of the positive feedback circuit which returns a positive feedback signal to the voltage dividing points of a resistance partial pressure circuit, and this positive feedback circuit are built in, The controller which controls a feedback amount regulator by the calibration value memorized in this memory, and controls the feedback amount of the above-mentioned positive feedback circuit, The reference oscillator which gives two signals of the lower cut off frequency and upper limited frequency of a test-frequency zone to a resistance partial pressure circuit at the time of proofreading, The amplitude-measurement value of the signal of the lower cut off frequency given from this reference signal oscillator and the amplitude-measurement value of the signal of upper limited frequency constitute a frequency characteristic calibrating apparatus with the calibration value calculation equipment memorized in a memory in quest of the calibration value with which the relation which becomes equal to ** is filled. 
[0008]Equivalent control can be performed with having changed substantially the capacity of the capacitor which carried out multiple connection to the resistance partial pressure circuit by giving a positive feedback signal to the voltage dividing points of a resistance partial pressure circuit according to this constituent of the invention, and adjusting the feedback amount of this positive feedback signal. Therefore, an amplitude-measurement value can calculate the amount of positive feedbacks which becomes equal also by the signal of the lower cut off frequency in a measurement band, or the signal of upper limited frequency by controlling the feedback amount of the positive feedback signal which returns to the voltage dividing points of a resistance partial pressure circuit. The calibration value for controlling in this amount of positive feedbacks is computed, and proofreading is completed by making a memory memorize this calibration value. 
[0009]Therefore, according to this invention, a frequency characteristic can be proofread automatically. 
[0010] 
[Working example]One Example of the frequency characteristic calibrating apparatus by this invention is shown in Fig.1. In Fig.1, identical codes are attached and shown in Fig.5 and the portion to which it corresponds. In this invention, it is positive feedback signal k.Vout to the resistance voltage dividing points P of the resistance partial pressure circuit 4. The positive feedback circuit 11 to give is provided. The concatenation circuit of the feedback amount regulator 11A to which the amount of positive feedbacks which returns to the voltage dividing points P can be changed, and the buffer amplifier 11B and the series capacitor 11C can constitute this positive feedback circuit 11. 
[0011]The feedback amount regulator 11A shows the case where a DA converter is used, in this example. A signal to be measured, the signal of the lower cut off frequency for proofreading mentioned below, or the signal of upper limited frequency is given to the reference voltage input terminal REF of a DA converter as a positive feedback signal from the output side of the buffer amplifier 5, The feedback amount of this positive feedback signal is adjusted, it outputs to the buffer amplifier 11B with an in-phase signal, and positive feedback is carried out to the voltage dividing points P of the resistance partial pressure circuit 4 via the buffer amplifier 11B and the series capacitor 11C. 
[0012]It is adjusted for adjusting the feedback amount of the feedback amount regulator 11A by the digital signal input into digital input terminal DIN of the DA converter which constitutes this feedback amount regulator 11A. The digital signal given to digital input terminal DIN is given from the controller 12. The memory M is provided by the controller 12, the memory M is made to memorize a calibration value, and this calibration value is given to the feedback amount regulator 11A. 
[0013]A calibration value is computed with the calibration value calculation equipment 13, and is memorized by the memory M. Calculation of a calibration value is performed in calibration mode. In calibration mode, the controller 12 gives a seizing signal to the reference signal generator 14, and it is the lower cut off frequency f1 of the measurable frequency band of the measuring device 3 from the reference signal generator 14. Upper limited frequency f2 Signal S1 which it has S2 It generates. At calibration mode, it is mode changeover switch SW1. Signal S1 of the lower cut off frequency f1 which changes to the contact B side and is output from the reference signal generator 14 Or signal S2 of the upper limited frequency f2 It inputs into the resistance partial pressure circuit 4 instead of the signal VX to be measured. 
[0014]The calibration value calculation equipment 13 and the controller 12 are constituted by the microcomputer, and the reference signal generator 14 is the lower cut off frequency f1 by the controller 12. The state of oscillating, and upper limited frequency f2 Switchover control is carried out as a state to oscillate. It is the initial value Dm for example, to the memory M as a procedure which computes a calibration value. Set up and. The reference signal generator 14 is the lower cut off frequency f1. It controls in the state of oscillating and is this lower cut off frequency f1. Signal S1 which it has From the voltage dividing points P, it inputs into the effective value converter 6 through the buffer amplifier 5, and converts to an effective value waveform, and it inputs into A/D converter 7 and converts to digital value. The digital value which carried out the AD translation by A/D converter 7 is input into the calibration value calculation equipment 13, and it is the lower cut off frequency f1 to the internal memory of the calibration value calculation equipment 13. It stores temporarily as the receiving gain A (refer to Fig.3 and Fig.6). Thereby, it is the lower cut off frequency f1. Receiving taking in of the gain A is completed. 
[0015]When taking in of the gain A of the lower cut off frequency f1 was completed, the controller 12 is the upper limited frequency f2 about oscillating frequency to the reference signal generator 14. The changing control signal is given. The reference signal generator 14 is the upper limited frequency f2. It oscillates and is the upper limited frequency f2 to the resistance partial pressure circuit 4. The signal S2 which it has is given. 
Signal S2 It inputs into A/D converter 7 through the buffer amplifier 5 and the effective value converter 6, and is the upper limited frequency f2. The AD translation of the voltage which corresponds to the receiving gain B (refer to Fig.3 and Fig.6) is carried out. This AD translation value is displayed on the indicator 8 as the gain B of the upper limited frequency f2, and it is incorporated into the calibration value calculation equipment 13. 
[0016]Lower cut off frequency f1 which incorporated the calibration value calculation equipment 13 last time The receiving gain A is compared with the gain B over upper limited frequency, and if it is |B-A|<L (L is an acceptable value), the initial value Dm will be determined as a calibration value. | If it is B-A|>L, the value of the initial value Dm will be corrected and a gain will be measured again. If the first-time gain measured value A and B of correction of the value of the initial value Dm is B-A<O, since it corresponds to the state of the curve A2 shown in Fig.6, as for this state since the magnitude of attenuation is large at the high frequency side, it turns out that it is in the state where capacitor 4 D value is smaller than an appropriate value and where the value of the capacitor 4C is large. 
[0017]Therefore, it may proofread in the direction which makes the value of the capacitor 4C small in this case. It may control in the direction to which the amount of positive feedbacks is enlarged to proofread in this way. 
That is, when the amount of positive feedbacks is enlarged, in the voltage dividing points P, it is the positive feedback circuit 11 to the current i1. It flows in. This current i1 It flows through the series capacitor 4C, and performs transfer of the positive feedback circuit 11 and current. 
[0018]It is the current i1 to the capacitor 4C. Supposing it flows and current does not flow into the capacitor 4D from the positive feedback circuit 11 side, the capacitor 4C comes to appear as a capacitor in this case, and it is the capacity value C1 of the capacitor 4C. It becomes equivalent with having made it small. | If it is B-A|>O, it will be thought that it is in the state of curvilinear A3 shown in Fig.6. In this case, the capacitor 4 D value means being larger than an appropriate value. Therefore, it is the positive feedback circuit 11 to current i2 to the capacitor 4D. It may proofread so that it may flow. For the purpose, positive feedback may be made smaller than 1. That is, when the feedback amount from the positive feedback circuit 11 is made small, the direction of the amplitude of the voltage dividing points P enlarges. As a result, it is current i2 from the voltage dividing points P to the series capacitor 11C. It flows out. Current i2 will be in the state where the capacitor 4D appears as a capacitor in order to flow through the capacitor 4D. It means proofreading equivalent with having made capacity value of the capacitor 4D small as this result. 
[0019]This description is described using the series capacitor 11C. Feedback voltage k-Vout input into the voltage dividing points P when the amount of positive feedbacks is 1 Output voltage Vout k-Vout=Vout It becomes. For this reason, the both ends P and Q of the series capacitor 11C change according to the waveform of a signal with the same electric potential. Therefore, potential difference does not occur at P point and Q point, and in this state, since current does not flow into the series capacitor 11C at all, the series capacitor 11C can be seen equivalent to not interposing at all, and impedance can be regarded as about 0 regardless of frequency. 
[0020]On the other hand, when the amount of positive feedbacks is not !=1, it is the current i1 to the series capacitor 11C. Or i2 It will flow. Thus, current i1 Or i2 By flowing, it is the current i1. Or i2 The capacitors 11C and 4D which flowed, or 11C and 4C can come to be seen as a capacitor, and it is the current i1. Or i2 The capacity value of the capacitor which flowed looks equivalent with having become small. 
[0021]Therefore, if the amount of positive feedbacks is enlarged, capacity value of the capacitor 4C can be made small, and if the amount of positive feedbacks is made small, it can proofread in the direction in which the capacity value of the capacitor 4D is enlarged. This is described with expression. Signal S1 given from the reference signal generator 14 The voltage of S2 Or Vin, The resistance of Vout and the resistors 4A and 4B for the voltage output from the voltage dividing points P R1 and R2, The capacity value of C1, C2, and the series capacitor 11C for the capacity value of the capacitors 4C and 4D C3, If k-Vout (constant decided by digital value by which k is given to the feedback amount regulator 11A), and S make feedback voltage which returned from the positive feedback circuit 11 the Laplace transform operator, Vout ={R1/} (R1+R2) - {(1+Stau1) /(1+Stau1)} Vin -- (1) tau1 = {R1andR2/(R1+R2)} - {C1+C2+C3} (1-k) -- (2) tau2 =R2 and C2 -- It is set to (3). tau 1 shown that a frequency characteristic becomes flat by (2) types and (3) formulas for proofreading tau 2 It may be made equal. 
[0022]tau2 =tau2 k=1+(C1/C3)-(R2/R1) - (C2/C3) -- The frequency characteristic of the resistance partial pressure circuit 4 can be made flat by giving k which fills (4) and (4) type to the feedback amount regulator 11A. A flow chart shows the method of control to Fig.2 and Fig.3. A DA converter and a certain ******** regulator 11A are pointed out to Fig.2 and Fig.3. FSs are a full-scale output value of this DA converter, and Dm. The preset value and Dn which are set as the memory M when measuring the gain of the lower cut off frequency f1 When measuring the gain of the upper limited frequency f2, it is a preset value set as the memory M.
[0023]By writing a proper calibration value in the memory M, it changes to the usual measurement state and measurement of alternating current voltage etc. is performed. The deformation Example of this invention is shown in Fig.4. This example shows the case where the AC signal given to the feedback amount regulator 11A is taken from the input side of the resistance partial pressure circuit 4. Even if constituted in this way, the same functions and effects as the composition of Fig.1 can be obtained. 
[0024] 
[Effect of the Invention]According to this invention, the proofreading which makes flat the frequency characteristic of the resistance partial pressure circuit 4 can be made to perform automatically, as described above. Therefore, in the measuring device which equipped many resistance partial pressure circuits 4, proofreading of an input circuit can be finished in a short time, and it is convenient. 
1.1.3. DESCRIPTION OF DRAWINGS
[Brief Description of the Drawings] 
A [FIG. 1] The connection diagram for describing one Example of this invention. 
A [FIG. 2] The flow chart for describing operation of this invention. 
A [FIG. 3] The same flow chart as Fig.2. 
A [FIG. 4] The connection diagram showing the deformation Example of this invention. 
A [FIG. 5] The connection diagram for describing a Prior art. 
A [FIG. 6] The graph for describing operation of a Prior art. 
[Explanations of letters or numerals] 
1 Signal source 
2 Input terminal 
3 Measuring device 
4 Resistance partial pressure circuit 
5 Buffer amplifier 
6 Effective value converter 
7 A/D converter 
8 Indicator 
11 Positive feedback circuit 
11A Feedback amount regulator 
12 Controller 
13 Calibration value calculation equipment 
14 Reference signal generator 
