
Section 20 80 kHz LOW PASS FILTER 

PCB 75044 

20.1 Introduction 

This PCB contains a third order low pass filter with a maximally flat 
(Butterworth) response, nominally -3 dB at 80 kHz. It is intended for use in 
conjunction with the Option Filter Motherboard, PCB 75046. 

This filter is useful for measuring total harmonic distortion of fundamental 
frequencies up to about 21 kHz, since the second and third harmonics, which 
usually dominate, pass unattenuated, but noise is removed above 80 kHz. 

Table 20.1.1 below shows the frequency response. 
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Nominal Frequency Exact Frequency Nominal Response 
(Hz) (Hz) (dB) 

10 10.00 0.0 
12.5 12. 5"1 0.0 
16 15. t:5 0.0 
20 19.95 0.0 
25 25.12 0.0 
31.5 31 .62 0.0 
40 39.81 0.0 
50 50.12 0.0 
t:,3 63.10 0.0 
:30 7'1. 43 0.0 

100 100.0 0.0 
1--,C' 

4-..J 125. 'j 0.0 
160 15:3.5 0.0 
200 1 '39. 5 0.0 
250 251.2 0.0 
315 316.2 0.0 
400 398.1 0.0 
500 501.2 0.0 
f,30 t,31. 0 0.0 
800 7':14. 3 0.0 

1000 1000 0 
1250 125":I 0.0 
1600 1585 0.0 
2000 1 '1'15 0.0 
2500 2512 0.0 
3150 3162 0.0 
4000 3'381 0.0 
5000 5012 0.0 
6300 6310 0.0 
:::000 7':143 0.0 

10000 10000 0.0 
12500 125':10 0.0 
16000 15850 0.0 
20000 19'150 0.0 
25000 25120 0.0 
31500 31620 0.0 
40000 3'3810 0.0 
50000 50120 0.0 
63000 63100 - 0.8 
80000 79430 - 3. 1 

100000 100000 - 8.0 
125000 125'300 -13.0 
160000 15t:500 -1·1.0 
200000 1':19500 -24.0 

Table 20.1.1 Frequency Response Characteristics, 80 kHz Low Pass Filter 

80 kHz Low Pass Filter Intr-oduction Page 2 Sect. 20.1 



~ 

20.2 Circuit Description 

!Cl forms a non-inverting unity gain buffer with almost infinite input 
impedance. D1 reduces the effect of common-mode failure in the input stage of 
ICl. 

IC:2, R2-R4 and C3-C6 form a third order low pass filter with unity gain in the 
pass band. D2 reduces the effect of common-mode failure of the input stage of 
IC:2, which can be subject to peak voltages above those in IC1 if square waves 
are passed, due to overshoot inherent in the maximally flat characteristic. 
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20.3 Removal / Replacement 

The 80 kHz low pass filter is fitted to the Option Filter Motherboard. See 
s ection 18. 
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20.4 Fault Finding 

__......,_ . Use e::tender card PCB 75032. 

Logic fault finding is covered in Section 18. 

It the 80 kHz low pass filter characteristic seems out of tolerance, perform 
the following procedure: 

DESELECT ALL OTHER FILTERS EXCEPT THE 80 KHZ LOW PASS FILTER. 

FIRST CHECK PROPER INSTALLATION OF THE LINKS. 

Check the response at IC1 pin 6. It should be essentially flat. If not, 
check sub-systems upstream from the option filter card. 

Check the response at IC2 pin 6 for conformity to Table 20.1.1. If there is 
an error it will be due to IC2, R2-R4 or C3-C6. 

It no error is found, the fault is downstream from the 80 kHz low pass filter. 
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20.5 Calibration 

There are no calibration adjustments to be made on the 80 kHz low pass tilter. 
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20.6 Installation 

Requires OPTION FILTER MOTHERBOARD. 

Turn off the MJS401D power switch and remove the mains lead. 

In general the 80 kHz low pass filter can be used on either OPTION A or OPTION 
B. Install the sub-board on the Option Filter Motherboard in position 1 to 
activate by the "OPTION A" button, or in position 2 to activate by the "OPTION 
B" button. Ho1~ever· if no other· option filter PCB is fitted, this PCB must be 
fitted in position 1 to be activated by OPTION A button. 

If an "A, B, C" filter is also installed, remember- that only one weighting 
should be active. Check that only link 1 is fitted ON THE "A, B, C" CARD. 

If two option filter PCBs are fitted, cut link 3 on the Option F~lter 
Motherboard. 

Mate the 80 kHz low pass filter sub-board socket connectors to the Option 
Filter Motherboard pin headers in the required position. Fit shakeproof 
washers over the screw threads. Apply a drop of low strength thread locking 
compound, e.g. Bostik T22 1 and secure using the M3 nuts provided. Tighten 
using a 5.5 mm A/F nut driver. 

Remove the a screws securing the test set top cover and remove the cover. 
Locate the main card frame in the centre of the instrument. With the MJS401D 
facing you the option filter slot is 9th fr-om the left. Using a sharp pair of 
wire cutters, clip out the link on the test set main motherboard which is 
marked ''IF NO SPARE FILTER LINK" near the rear connector. Temporarily remove 
the BP/LP filter card if required. Insert the Option Filter Motherboard with 
the components facing left~ and push down until it snaps into place. 

Replace the cover and fit the labels supplied over the OPTION A or OPTION B 
legends on the front panel. Clean the panel area fir-st with a degreasing 
chemical such as ethyl alcohol or methylated spirit. Do not use white spirit 
as this is greasy by nature. Do not use an aggressive solvent which may 
damage the paint. If in doubt, try on an area of paint which is rarely seen, 
such as the inside of one of the front panels or the back panel. Do not touch 
the adhesive area with your fingers. 
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·20. 7 Check-out 

Turn on the MJ5401D power. Connect a jumper lead between the oscillator 
output socket ( or· e:-:ter·nal oscillator·) and the MJS401D "A" inp1Jt socket. 

Select input "A". 

Confirm the system response with the filters all OFF and in LEVEL function as 
essentially flat by sweeping the oscillator thro1Jgh the meas1Jring system. 

Select the required filter option and confirm the respons~ according to Table 
20.1.1. Star·t al 1 measur·ements at the "0" refei~ence on the meter at 1 kHz. 
Do not raise the oscillator level by more than 20 dB to measure the filter 
frequency response as this can overload the instrument inputs when the test 
system is driven more than 23 dB above the "0" reference level. · 

If the response seems wrong check out the installation procedure again. Make 
sure that the cor r ect main motherboard link is cut, Also check the sub-board 
and option filter motherboard links again. 
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20.8 Oper·ation 

Selection of the required OPTION FILTER buttons singly or together will 
activate the installed filters. 

These are not interlocked in any way except that:-

a) All filters are disabled in "Read Osc" function to prevent accidental 
oscillator calibration errors. 

b) CCIR 468-2 and CCIR ARM normally disable all other filters. 
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