Section 27 MD4@4E ANALOGUE 1 BOARD

PCB7&5Q%
27.1 Introduction

This PCEB is onme of the three intercomnnected PCRs which comprise the active
electronics of the MD4@4E oscillator. It contains two independent
oscillators, one providing very low distortion sinusoidal output at any
frequency hetween 1@ Hz and 30@ KHz, and a second oscillator providing a
sinusoidal output at a number of fixed fregquencies. The low distortion
oscillator fregquency can he set directly from the MD4@4E front panel controls,
whilst the second oscillator frequencies are pre- programmed.

The fregquency of both oscillators is independently set hy strobing across data
from the MDd@4R microcomputer hoard. An additional fine frequency control can
be used to provide *1 % of adjustment of the freguency of the low distortion
oscillator. The fine fregquency control cam he disabled under microcomputer
control.

The Al hoard is isolated from MISJ@1D and chassis ground, except for the drive
to relay coils. Therefore it is important to use the correct @ V reference
when making measurements of the Al hoard.

27.1.1 Low Distortion Oscillator

The low distortion oscillator is hased on a "state variakle" circuit. Apart
from low distortion, the state variable circuit offers the advantages of easy
tuning, and gquadrature outputs, which are utilised for fast amplitude control.
Frequency selection is by means of analogue switches selecting hinary weighted
resistor networks together with capacitors selected hy relays. Calihkration
data pertaining to an individual A1/AZ hoard set is stored in the EPROM on the
matching microcomputer hoard. The microcomputer thus provides the correct
data to the switched resistor/capacitor networks for a specified frequency,
taking into account the particular tolerance variations of the fregquency
determining components. Fast acting amplitude control is by means of a
specially developed vector resolver circuit, which produces a d.c. voltage
equal to the peak amplitude of the oscillator output sine wave, with very
little filtering. This d.c. voltage responds almost instantaneously to the
oscillator output amplitude, and is used to contrel V.C.A.s via an amplitude
control loop which maintains the amplitude at approximately S V peak.

27.1.2 Second Oscillator

The second oscillator provides a sinusoidal output at a number of accurate
fregquencies, derived from a crystal timehase. The output is generated hy a
function generator IC, which forms part of a phase-locked loop. The output
fregquency is controlled hy data lines from the microcomputer. The amplitude
of the output is kept at a constant level by means of an amplitude control
looyp.

This oscillator is brought into operation when very accurate (i@ ppm) single
fregquency tones are regquired, e.g. for drift measurements on tape machines, or
in addition teo the low distortion cscillator for twin tone measurements, such
as intermodulation distortion.
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The number and range of fregquencies are limited in comparison to the low
distortion oscillator, but provision is made to generate all the required
second tones for current international audio measurement standards. The
harmonic distortion is approximately @.5 %, adequate for the intended purpose,
since low harmonic distortion is not required for twin tone distortion or wow

and flutter measurements.

When not in operation, both the function generator and the crystal timebase
are inhibited, in order to ensure completely effective muting.
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27.2 Circuit Description

27.2.1 Low Distortion Uscillator

A simplified circuit diagram for this low distortion oscillator is shown in
Figure 27.2Z.1. The design is hased on a state variahle circuit, with
amplitude control by means of a voltage controlled amplifier. Fregquency
control is hy means of two sets of switched integrator capacitors, and two
binary weighted resistor networks.
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Figure 27.2.1 Low Distortion Oscillator - Simplified Circuit

-1.26V
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The oscillator loop comprises IC19, ICIS and IC9. The output is taken from
the second integrater, IC%. Each integrator has four capacitors, one
permanently in circuit, and the others switched in parallel with it to set a
frequency range. Each capacitor accounts for a frequency range of
approximately 13:1. The four fregquency ranges are as follows:

Frequency Fange Capacitors In Circuit FRelays Closed:

1@ Hz - 138 Hz C7+CS Ca+Ce RL3
138 Hz - 1.23 KHz C7+C3 Ca+Cd RLZ
1.83 KHz - 23.2 KHz C7+C1 Ca+Cz RL1
23.8 KHz - 300 KHz c7 e NONE

The frequency ranges shown are nominal only. . The exact frequencies at which
ranges change depends upon the tolerance of the capacitors and resistor
networks, and the calibration data for the particular Al board stored in the
matching EPROM on the microcomputer hoard.
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Frequencies within a range are set by analogue switches within IC1-ICS
cormected to integrator ICE, and IC11 - ICIS connected to integrator IC3.
Resistors F1@2 and R183, and resistor networks EN1 - RN7, together with
IC1-ICS, form a 13 bit multiplying digital to analogue converter which
provides a kinary weighted resistor whose value can he set hy the data latched
into ICA and IC7. The resistor network RIB@, FENiS-23, analogue switch ICs -
IC1t and IC1S, and latches IC1é and IC17 form an identical function for the
signal into integrator IC9, RENZIA, RN22A, B and C, and ENZ3B supply a
contribution to IC? signal cuwrrent from the front panel frequency trim
control, in order to provide *1 % frequency trimming.

For lowest distortion the amplitude of the signal at the outputs of ICZ and
I1C9 must be identical and must not vary with frequency. For this reason the
bit patterns supplied to the latches programming the resistor networks
preceding IC2 and IC? may not be identical. The factory calibration procedure
varies the effective resistance values to ensure that IC3 and IC? output
amplitudes are kept equal at all frequencies.

The networks Di, Dz, D3, D4, RENIBA and RNIQE prevent ICZ saturating and
thereby help IC2's internal circuitry from being driven well out of its normal
operating conditions. This in turn prevents amplitude control loop
instability ("squegging"”) which would otherwise result from the IC going into
and recovering from saturation. The same function is served hy an identical
network around I1C9, DS, D&, D7, D&, RNIZA and ENI3E.

27.2.2 Vector Resolver

1C2@, 21, 22 and associated circuitry form a vector resolver circuit which
provides a continuous d.c. output at a veltage equal to the peak a.c. signal
voltage at the outputs of ICi9, IC12, IC1@ and IC9. The vector resolver
circuit has a transfer function of J((V, Sinwt)= +(V, Coswt)=) where V. is the
peak amplitude of the a.c signal voltage. Since (Sinwt)® + (Coswt)® = | the
terms under the square root sign reduce to V.. ICZ0@ and IC21 are accurate
analogue divider/multiplier ICs having current input and output, and IC22 adds
the (Vp Sinwt)® and (V, Coswt)® currents together to produce the d.c. output,
Ve, at ICZZB's output (TPS). The 'Vp! d.c. output gives a near instantaneous
representation of the a.c. signal amplitude, allowing a fast settling time.

It is important to ensure that the 'V,' d.c. output has the minimum of a.c.
present on it, since the a.c. will add up to the V.C.A. control voltage and
increase the residual distortion. VR4, VRS, VR1, VRI@ and VCZ are used to
minimise the control voltage a.c. components. VR4 sets ICZ@ halance and
minimises 'V, ' a.c components from the “sine" inputs at the oscillator
frequency. VRS sets IC21 balance and minimises *V.' a.c. components at the
oscillator fregquency. VR1 is used to minimise a.c. components at twice the
oscillator frequency. VR1@ and VRZ are set to minimise a.c. components on V,
at high freguencies. VR3I zeros the vector resolver output with the oscillator
stopped. :

27.2.3 Voltage Reference, Error Amplifier, and Inverter

The d.c. output of the vector resolver circuit, V,, is compared with a
reference voltage provided hy Did4 and R3@, via the divider network comprising
RdZ, VR&, and R43, by the error amplifier IC25.

The output voltage of the ascillator circuit is therefore set hy VR&., The
output of IC2S is constrained to +@.5 V to -1& V by D22. , €42 provides
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attenuation of any a.c. hreakthrough on the d.c. control voltage fed to the
voltage controlled amplifiers (VCAs). D17, D18 and R77 reduce the time
constant of the control loop to decrease oscillator settling time for large
cscillator output amplitude changes. At frequencies akhove 2@ KHz, IC11 shorts
out D16 and D17 to reduce the settling time at high fregquencies.

The V.C.A contrel input range is from @ V to 1@ V, and at normal operation the
outputs of IC2Sh (TP&) and IC2T%a (TP7) are hoth at approximately -5.5 V. ICZ3a
provides an inverted version of the voltage at IC25b output. IC25a also level
shifts the d.c. voltage at ICZ5a and b outputs to be within the 8 V to 10 V
range regquired by the V.C.A. control inputs. This is accomplished by RE&9 and
the connmection of ICZ5a non—inverting input to the -1.26 V reference (Did
anode).

27.2.4 Voltage Controlled Amplifiers (V.C.A.5)

1C23 and IC2d are differential input and output voltage controlled amplifiers
whose function is either to set the oscillaftor output increasing (IC24) or
decreasing (IC23), If IC23 is fully "on" (ICZ53a output at @ V), ICZI lets
through approximately 3/d of the signal present on ICE output, and in phase
with it. This has the effect of rapidly diminishing the oscillator output
voltage, i.e. "damping"” oscillation. The other V.C.A. (IC2d) control voltage
(IC2Sh output) is at approximately —11 V, effectively shutting it off.

The opposite extreme occurs when IC2d is fully on, and IC2F is fully off.
This also lets through 3/d of the signal originating from IC2 output through
to IC19 as hefore, but this time out of phase. This has the effect of making
the oscillator output rapidly increase. ’

Wher the oscillator output has stabilised to its correct level, hoth V.C.A.
control voltages are the same at approximately -5.5 V (I€25a and b outputs).
Under these conditions, both V.C.A.s attenuate the ICE2 output to ICI9 hy
approximately 4@ dB, and since the signals are opposite in phase, the net
contribution to IC1% output from ICE via the V.C.A.s is zero.

In practise, IC2%a and ICZShk outputs are rarely at the same voltage bhecause of
tolerance variations of V.C.A.s and associated components.

27.2.5 Second Oscillater

A simplified circuit diagram for this oscillator is shown in Figure 27.Z2.Z2.
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Figure 27.2.2 Second Oscillator - Simplified Circuit

The second oscillator derives its sinusoidal output from an integrated circuit
function generator, IC31, a programmakle divider and phase detector ICZE, and
frequency control filter, IC2%. A reference frequency is supplied to ICZE hy
a crystal oscillator, TR1 and associated components.

The function generator IC31 also has an amplitude control loop, to send the
output voltage to the reference voltage and provide fregquency independent and
stahle output voltage. The amplitude control loop comprises IC31 and three of
the four amplifiers within IC29. The first of the three amplifiers takes the
sine output from IC31 up to 10 V peak, the second amplifier serves as a
half-wave rectifier, and the third is configured as an integrator, whose
output is conmected to the output amplitude control pin of IC31.

27.2.6 Timehase

The frequency reference is a single transistor Clapp type oscillator runming
at 4.152 MHz. VC!l is used to tunme the oscillator to exactly 4.153 MHz. The
oscillator is enabled when pin 5 of ICZ7 (@ output) goes high, and establishes

a voltage on the hase of TRl allowing oscillation to start.

27.2.7 Oscillator Enable Latch

The second oscillator is enabled by & high logic level on data line 7, and a
strohe pulse on data strohe F. The high logic level appears at IC27 pin S (@
output) at the strobe pulse. This enahles the d4.15%8 MHz oscillator in the
manner already descrihed., The high logic level also turns off TRZ and the
opto-coupled F.E.T. IC3@, thus allowing IC31 to function. (See function
generator description.)

27.2.8 Programmakle Divider, Phase Comparater and Buffer

12228 contains two programmable dividers and a phase comparator circuit. One
divider is connected to the 4.152 MHz input (pin 3), and the other to the
square wave output of the function generator IC31. The dividers are each
programmed by the microcomputer system via data hits D@-D& and stroke line F
inverted by IC27. If the divider driven from the 4.152 MHz input is
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programmed to divide by N, and the divider driven from IC31 square wave output
is programmed by M, IC31's output fregquency is M/N x 4.152 MHz.

When ICZ1 is operating at the correct fregquency, the phase comparator output
settles at the exact voltage required by IC3! to produce the correct output
frequency. This voltage is smoothed hy R9B, R3S, Cd42 and Cd47, buffered hy an
amplifier within IC29 configured as & voltage follower, level shifted hy F9d
and F97, and applied to the fregquency control voltage input, pin? of IC3I1.

If IC31 is operating above the correct frequency, the voltage at the phase
comparator output (pin 12) of IC22 rises, causing the function generator
frequency to decrease. Conversely, the phase comparator output voltage falls
to increase ICI1 output fregquency if it is too low,.

27.2.9 Function Generator

IC31 contains all the active circuitry required to produce simultaneous sine
and sqguare wave outputs. The output fregquency is controlled by the voltage on
pin 7, and the output amplitude controlled by the voltage onm pin 1. (S5
determines the useakle frequency range. Bias is provided via divider F22 and
F27, decoupled by CS3 and supplied to pin 3 via R29. VRS sets the mark/space
ratio of the sguare wave output and also the time symmetry of the sinusoidal
output. VE7 and VRZ are set to minimise the sine distortion.

27.2.10 Amplitude Control Loop

This comprises two of the amplifiers within ICZ9, and the amplitude control
section of ICZ1. The first amplifier is configured as a half-wave signal
rectifier, together with R%&, D@, and D21. The rectified half wave output is
reduced in amplitude by the potential divider RE%7, VB and R1@3 to feed the
inverting input of another amplifier within IC29, which acts as an
integrator/ervor amplifier, comparing the half-wave rectified signal on VR9
slider to the -1.2¢ V reference present on the amplifier nmon-inverting input.
The output of the error amplifier is level-shifted and attenuated hy R24, R23
and F8&, and fed to the amplitude control input of IC31 via pin 1. If the
output voltage is higher than the nominal set hy VBRI (approximately 10 V
peak), the error amplifier will raise the voltage at IC31 pin 1 to reduce the
output amplitude. The converse applies if the output voltage falls helow the
nominal value.

27.2.11 Second Oscillator Inhibiting Circuitry

The oscillator is only enahled when pin 5 of ICE7 (& output) goes high. When
the "emable" line originating from IC27 pin S5 is low, TRZ turns on and forces
IC31 control voltage to its highest extreme, setting IC31 to its lowest
frequency. This corresponds to the lowest current through €55, which is
effectively shorted out hy opto-coupled F.E.T in IC3@, also turned on when the
enakle line is low. This completely stops any spurious signal from the second
oscillator when not enakled. :

NOTE The S V logic ICs ICZ27, 28 and reference oscillator circuit is connected
hetween the +3 V and +d V rails, thus logic "low" is +d4 V, "high" is +% V. In
turn, these voltages are measured with respect to the analogue "@ V" test
point, not chassis earth.
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27.2 Femoval/Eeplacement

Femoval and replacement of the Al hoard are dealt with in section 25 of this
manual. It is important that these details are closely followed in order to
avoid damage to, or malfunctioning of, the MDdB4E oscillator.

27.3.1 Accessing the Al Board While Live

After following the removal instructions in section 25 as far as removal of
the Al board, the Al board can be pushed back onto the pins of the "comhb"
connector of the digital board the "wrong way up", i.e. with the Al hoard
above the digital board, and the "combh" pins entering the Al board comnnectors
from the wrong side. This operation must he performed very carefully hecause
it is very easy to fail to mate one (or more) pins of the comk and bend them.

The Al board may now be accessed from both sides, while all hoards are
cormected up and able to fully work.

Insert one of the long screws into the middle pillar set to strengthen the
hoard set and remove the mechanical stress from the "comb" cormector.
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27.d4 Fault Finding

27.d4.1 No Dutput From Main Oscillator

Re-position Al hoard for checking hky re-positioning the board as descrikbed in
the assembly/disassembly section.

Check that all the supply voltages are correct. If they differ Ly more than
20%, it indicates a faulty supply regulator, or excessive current drawn from
the supply rail.

If the supply rails are correct, check the voltage at TP2. It should ke
between -1.2 V and -1,32 V. If the voltage is incorrect, check C39 or Did.

If TP2 voltage is correct, check the voltage at TPS. It should he hetween

+3@ mV and -3@ mV. If it is not, check the outputs of IC1%, IC1Z, IC%, 1C10.
If they are hetween +28 mV and -28 mV, check IC20 to IC2Z. If there are large
d.c. vaoltages on IC19, ICE, IC? and IC10@ oubtputs, it indicates either a faulty
IC or a break in the d.c. feedhack path which centres IC2 and IC? outputs.
Measure the output voltage and polarity at IC19 output. Next measure the
voltage at IC2 output. If the voltage is at opposite polarity to that of IC19
output, measure the output voltage and polarity at IC?. This should he
opposite in polarity to the voltage at ICE output. If the voltage at any two
succeeding stages in the state variakle loop comprising IC19, IC2, IC9 are the
same polarity, it indicates & break between stages. If the abnormal d.c.
voltage polarity is the same at ICE2 and IC? outputs, for example it indicates
a fault which kreaks the d.c. path between IC2 and IC9. Check that at least
onie control pin is at +9v on IC1d or IC1S. If not, there is a fault iwn the
data lines into IC17 or IC17 itself.

A similar argument applies to IC1%, IC12 d.c. path. Check ICd4, ICS contrel
voltages and IC7.

If no large d.c. offsets occur at IC19?, ICE, ICY or ICIO@ outputs, or at TPS,
measure the voltages at TP& and TP7. TP& should read @ V, and TP7 should he
at approx -1@8 V. If this is not the case, check ICZ5h and associated
components. If the TP& and TP7 voltages are correct as indicated, suspect
IC24 or ICZ3E.

27.4.2 Main Oscillator Output High And Clipping

The main oscillator output should ke 1@ V pk-pk. If it is at approximately

18 V pk-pk and clipping it indicates a fault in the V.C.A.s (IC2Z and IC24),
the control loop IC20 to ICZS, or a large difference in the two CRE time
constants due to a fault condition. To isolate the fault, first determine
whether the fault persists over the entire fregquency range, then check the
output voltages at the outputs of ICE and IC3. If they are markedly different
in amplitude or the fault appears only over a range of freguencies, check that
the relays FL1, ELZ, ELZ selecting the fregquency determining capacitors are
functioning correctly. If the relays are correct, rotate the freguency
control and check all the control inputs of ICI-ICS and ICI1-ICIS with an
oscilloscope, for the logic level changes hetween +4 \ and +7 V.,

This is by no means an exhaustive check of the freguency determining recsistor

networks and analogue switches, hbut it will give an indication of any major
faults in thiz area. ‘ ’
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If the foregoing tests indicate that IC3 and ICY are approximately the zame,
short TP11 and TP1Z together. The output should rapidly diminish to zero.
Check the resolver output with an oscilloscope while shorting TP11 and TFLZ.
The d.c. voltage should diminish to zero as the output sine wave diminishes,
and rise with the output sinewave as the TPil, TP1Z short is removed. The
d.c. voltage should he approximately the same value as the peak sine wave
output, with some a.c ripple superimposed. If this is not the case, check
ICs, ICZB-ICZ2Z, and associated components. If ICZB-ICZZ are operating
correctly, check the reference voltage at TP2. It should he hetween -1.2 V
and -1.32 V. If it is not, check Did or C39. If TP3 voltage is corvect,
check that VR6 has not hecome open circuit due to mechanical damage. If the
fault condition persists, check that the voltage at TP7 is at @ V and the
voltage at TP& is at —-1@ V without TP11 shorted to TP1Z, and that TP& is at
@V and TP7 at -1@ V with TP1l and TP1Z shorted. At no time should TP& or TP7
he akove +@.7 V. If the voltages measured during the foregoing checks are
different from those specified, suspect IC25 and associated comporents.

If shorting TP11 and TP12 fails to make the oscillator output diminish to
zero, check the TPé& and TP7 voltages as before. If these are correct, suspect
IC2Z, IC2d4 and associated circuitry.

27.4.7 Main Oscillator Frequency Incorrect

If the freguency seems to be in error over a particular block o% frequencies
only, check the operation of REL1, RLZ, and REL3 as follows :

Suspect Fange Check Operation Of:
1@0Hz - 138Hz RL3
138Hz - 1.,83KHz RLZ
1.23KHz - 23.9kHz RLL

Note The fregquency ranges above are approximate - the exact change over
fregquencies depend upon the calibration data stored in EPROM for the
individual hboard.

Smaller frequency errors occur if the analogue switch ICs, IC1 to ICS, IC11 to
IC1S are faulty. FRotate the fregquency control, and monitor each of the
control inputs on IC1 to ICS and ICI11 to ICIS with an oscilloscoype.
Transitions hetween +4 V and +7 V indicate that the fregquency control logic
signals are arriving at the analogue switch control inputs. If any of the
control inputs on the analague switches appears static when the freguency
control is rotated, particularly on ICd, ICS, ICid and ICIS, then suspect a
fault in the appropriate latches IC&, IC7, IC1é& and ICL7. If the latches are
functioning, suspect the microcomputer board or the connections hetween it and
the Al hoard. '

If the frequency error seems to he the same percentage error from that
expected in one range, it could indicate the occurrence of drift in value iwn
the integrator capacitors. If this appears to be the case, return the
complete MD4Bd to the factory for software calibration.

27.d.d No Output From Second Oscillator

The second oscillator is muted until required for any twin-tone measurement,
or Wow and Flutter measurement. If it fails to operate, check the following,
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after selecting Wow and Flutter or IMD on the MIS401D front panel.

If the IMD or W & F LED (as appropriate) is not lit, this indicates either a
fault in the communications port on the microcomputer hoard, or a software
bug. Versions of software before 4.2 and 4.3 in the MJIS4@1D, and 1.5 in the
MD4@dE, sometimes show thizs problem, depending ow the exact timing of the
Feset signals of the two microcomputers. If your software is of an earlier
version, contact your agent or dealer. '

Check that VR7 and VEZ are not at one extreme of their travel.

Monitor TP? with an oscilloscope via a low capacitance (<1@ pF) probe. There
should he 4.152 MHz present at approximately 5 V peak-peak. If there is no
4.138 MHz sigmal at TP?, check the logic level at ICZ7 pin 5. This should he
at +9v. If not, check IC27.

If the d.158 MHz signal is present, check the voltage at IC31 pin 2. This
should be a sine wave of approximately 1.7 V pk-pk, at the expected output
frequency. If there is mno cutput at pin 2 of IC31, remove ICZB. If the
gutput is restored, suspect IC3@. If not suspect IC31.

If the signal is present at IC31 pin 2, check the signal at TPiB. This should
he 1@ V pk-pk sine wave at the expected fregquency. If wo signal is present,

suspect ICZ9,

27.4.5 Second Oscillator Qutput Level Incorrect

Check that a half-wave rectified signal of 1@ V peak is present at D21 anode.
If not, check IC27 and associated comporents. Check VREY for mechanical
damage. If the slider bhecomes detached from the the tvrack the control loop
cannot function and the output voltage will ke too high.

Check that VR7 and VR2 are not near one extreme of their travel.

Further causes of incorrect output level could he ICZ9 or IC31.

27 .d.6 Qutput Freguency Incorrect

Check reference oscillator fregquency at TP?, using a recently calikrated
frequency counter. The frequency should he at 4 152 Q0@ Hz +d4@ Hz. If this
is correct, check the voltage at IC2% pin 7. It should he at +£.5 V. If it
is not, check IC28 and TRZ. '

If the foregoing tests are to no avail, check IC31 and associated components.

Another possihle cause of frequency errors could he the data strobe signal not
present at IC2E pin 11, due to a fault in ICZ7, or the microcomputer hoard.
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£7.3 Calibration

27.%9.1 Eguipment Required

MIS401D with 9@ kHz low pass filter and IEEE-dS2 remote control interface and
any IEEE-482 controller.

If the IEEE-482 interface is not available, a separate distortion meter
capahle of measurements at 3.15 kHz may be used.

Digital multimeter with recently calibrated a.c measurement capahility of
$0.05% accuracy at 1 kHz. If the MJS4@1ID has been calibrated recently (within
& months), the MIS4@1D may he used instead of the digital multimeter.

Frequency counter, 7 digits, accuracy *! part per million, w1th %10 low
capacitance (<{1@ pF) probe.

27.5.2 Main Oscillator

All the calibration procedures are carried out at the factory, and should not
need to he re—adjusted unless components have been replaced. Fregquency
calibration data is stored in the EPREOM on the microcomputer. Adjustment of
presets can he carried out with the following procedure.

27.5.3 Vector Resolver Circuit Adjustments

1/ Short TP11 and TP1Z together. Set VRI for minimum d.c. offset at TPS
(hetween @ V and +0.5 V).

2/ Remove short circuit between TP11 and TP1Z. Conmect MD4@4E output to
MJS4@1D input A.

MIS4B1iD Front Panel Setup

Input Load Function Filters Rectifier Scale Dist'n Coarse Fine
A off THD+N 3@ kH=z RMS % Dist @.81 % -—- ==

3/ Set MDAQ4R to 1 kHz and +3@ dBu.

Set VR1, VRd and VRS for minimum distortion reading on MJIS481D. These
adjustments are interactive and so must he repeated, in order, several times.

d/ MJIS3@81D Front Panel Setup

Input Load Function Filters Fectifier Scale Dist'n Coarse Fine
A off THD+N 20 kHz FMS % Dist @.81 %  --- ==

Set MDADd frequency to 2@KHz.

Set VRI® and VCZ for minimum distortion reading on MJS481D. These adjustments
are interactive and so must he repeated, in order, several times.

S/ Set the MDd@4B to 1 kHz, sine wave, @ output resistance, and @ dBu ocutput
level (@ dB LED just onj ane detent down wauld extinguiszh the LED). Set the
fine level control halfway.
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If you are using the digital voltmeter for level calikration:

Connect the digital voltmeter across the MDdBdE's output terminals.

Set VR& for B.775 V (@ dBu) on the digital multimeter.

Alternatively, if you are using the MISd@1D for lgvel calikbration:
MIS4@1D Front Panel Setup

Input Load Function Filters Fectifier Scale Dist’n Coarse Fine
A of f Level off FEMS dB Exp = +30 2

Set VR& for @ dBu on the MJ5481D.

27.5.4 Second UOscillator Crystal Frequency

Switch off the MJS401D. While holding the "Level" hutton, switch on again.
The display should show "DIAGNOSTIC". Press the "Level" button againj the
display should show "GROUP 1". Press the second hutton of the filters group;
the display should show "W&F 1" for a second, then "DIAGNOSTIC" again. The
second oscillator is now enabled, and should ke generating 3.1% kHz.

Connect the frequency counter hetween ground and TP9. Use of a.low
capacitance prohe is crucial; the prohe capacitance affects the freguency
being measured. ‘

Set VC1 for exactly 4.158 MHz at TP9.

27.5.5 Second Oscillator Distortion Presets

If you are using IEEE-433 control of the MJIS4@1D:
Comnect MD4@d4 output to the MIS4@ID "A" input.

Send the following strings over the IEEE-422 hus to the MJI54@1D (a short pause
may he necessary after the "Feset"):

Feset

Oscillator reset

Function THD

Filter 20 kH=z

Oscillator W&F 315@ Hz

Oscillator level @ dE

Adjust VR7 and VRS for minimum distovtion. This should he less than 1%
(typically @.%2%). '

Altermatively, if you are using an external distortion meter:
Connect the MD4@4E output to the distortion meter input.

Switch off the MIS4@iD. While holding the "Level® button, switch on again.
The display should show "DIAGNOSTICY,

Press "Level" again. Display should show "GROUP 1".

MD4@dE Analogue 1 Eoard Calibration - - Page 13



Press the second button in the "Filters" group. Display should show "W&F 1"
for about & second, then revert to "DIAGNOSTIC". The MDA@4E should have its
"W&F" LED lit, and he generating 3.15 kHz.

Set the MDAB4E output to a level suitable for the distortion meter.

Adjust VE7 and VRS for minimum distortion. This should he less than 1%
(typically @.5%).

27.5.6 Second Oscillator Level

Select "Read Osc" function and "dB Exp" scale on the MJIS481iD. Set the MDIBJE
to @ dB level (@ dB LED just on; one detent of the level control would
extinguish the LED) and the fine level control halfway. Unplug all cables
from the MD4@dR output. '

Set VR9 for exactly @dB.

-
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