Consultronics

R-O-R
Type 300 Audio Analyser
System

Service Manual



il i bt e ¢ e

it‘ 3

. DI AY

i .
L. 000
e -5 js.”:

S “Ia ] 'IEIIHHIQENV_

ROk r:;:umn:onl f'J'];xmr:. QY —

E w
‘:mmt ﬁ]llﬂ
e =
Lm)n AUDIG ANALY 2L u“"}'| '.n-,'_n—|

e "z‘.‘?‘."u‘\-

1.2,2 model 302 RECEIVER

1.2.1 model 301 GENERATOR
PLUG-IN

PLUG-IN

1.2.5 model 317 ISOLATING
TRANSFORMER

Fig. 1.2 BASIC PLUG-IN UNITS for the R-0-R 300 SYSTEM
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1.0

TECHNICAL SPECIFICATIONS
(Subject

MODEL 301 AUDIQ SWEEP GENERATOR PLUG-IN

Frequency range
Frequency control
Preset frequencies

or

Preset frequency tolerance at 25 °C
at 0 to 50° C
long term drift
Sweep rate

Sweep range 1

2
Manuzl Frequency adjust

Output level

Qutput level adjust

Output waveform
Output disterticn from
-20 to +10 dEm:

L0 Hz to 100 Hz
100 Hz to 1 kHz
1l kHz to 20 kHz
LOb Hz preset

Level chenge from manual to preset

reau nCJ respense 0 to 50° C

rer & Hz:

—30 to +10 dEm, 100 Hz to 10 kHz
" " , 40 Hz to 20 kHz

O

utout Impedancs at 1 kHz

c¢ennectors

to Change Without Notice)

=,

b Ry

o:la -

&

L Vpep

3Jb- ~gg¢?

% PERFORMANCE DATA lods
A5dO
— S c\.‘s -
— 19AA
L0 Hz to 20 kHz min. - 'ﬂcrnﬁ
Manual or internal sweep - 2ads
Lok Hz (low distortion) & - =

1004 Hz

ok Hz (" "
80k Hz

% 5 Hz

+10 Hz

+10 Hz

Adjustable from approx.
0.5 sec to 25 sec/decade.
40 Hz to b kHz min logari-
thmic -

L0 Hz to 20 kHz min "
Coarse and fine control
(fine control has approx.
2:1 range)

) &

-40 dBm to +10 dBEm
minimum range.

(+18 dBm available with
increased distortion)
Coarse and fine control
(fine control has approx.

6 dB range)

Sinusoidal

at 25° ¢ at 0 to 50° C
1% max 2% max

0.3% max 0.6% max

1% max 2% max

0.1% max  0.1% max

+0.1 dB max

+0.1 4B

+0.25 4B

600 ohm, balanced centar
gnd. Tolerance I 1%
150 ohm, balanced center
gnd. Tolerance ¥ 1%

0 ohm, balanced center znd.

Tolerance + 3 ohm.

WECO 210 & Siemens 3 pin

The model 301 Generator is designed to be plugged
into a Tektronix 5111 oscilloscope mainframe.
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TECHNICAL SPECIFICATIONS & FERFORMANCE DATA

(Sucject to Change Without Notice)

.- WODEL 202 AUDIO ANALYZER FLUG-IN

Input Impedance ref. 1 kHz. 1 150 chm ZI1% balanced.
2. 600 n n "
3 100 kOhm &
Input holding current capability 70 mA DC max
Input overload protection 200 V 60 Hz AC
300 Vv DC
600 V 10 micro-sec. max
Input return loss Over 30 dB to 6 kHz
Input connectors Weco 310 & Siemens 3 pin
Audio monitor gain + 20 4B
Audio monitor output limit + 5 dBm

High-pass Tilter, switchable,
Attenuation at 300 Hz less than 0.5 4B
60 Hz more than 25 dB

DIGITAL READOUT SPECIFICATIONS

Level measurements

Frequency range L0 Hz to 20 kHz
Level measuring range -50 dBm to + 18 dBm minimum
Level readout resoluticn 0.1 dB
Level reading accuracy at 1 kHz (abs) at 25° ¢ Q to 50° ¢
+ 15 to + 18 dBm * 0.5 aB Y 0.6 a8
+ 10 to + 15 " Y o.25 to.3 "
- 20 to + 10 " L 6.1 ¥ L 0,15 "
-35 to -20 " X 0.15 *® I g "
-k2 to -35 " gz L
-50 to -L2 " o3 v L +
Level reading flatness ;
Ref. 1 kHz, 25° ¢ L0 Hz to 100 Hz to 10 kHz to 20 kHz
+15 to +18 dBm -0.2 4B I 0.1 aB -1 4B
+10 to +15 " " n 4_- 0'05 " : 0.2 "
-20 to +10 " " " " " 1_- 0.1 "
_35 to =20 " " " i 0.1 " : 0-15 "
_ue to _35 n " " (1] t 0.3 "
-50 to =42 " =85 * 198 # =1. =n



RS AR R A

TREQUENCY MEASUREMENT

-
F
Iy

reguancy Range

Level range (ext. tracking)
Resoluticn

Accuracy

Level range (int. tracking)

{Gen or Receive)

10 Hz to 20.00 kHz min.
-50 to +18 dBm min.

10 Hz
Is5u:

-30 dBm to +18 4Bm min.

CRT DISPLAY SPECIFICATIONS (using Tektronix 5111 oscilloscope)

HORIZCHTAL

Range 1.

no

Display accuracy at 25° ¢

0 to 50° ¢
Expansion range
"X" Shift Control range

Diszlay calibration

VERTICAL

Sensitivity

"Y" Reference control range

Resolution
Display accuracy

Display Calibration:

1+1+

0 to 4 kHz, Linear
Lo Hz to 20 kHz, Logarithmic

1 mm 100 Hz to 10 kHz
2 mm " n n
approx. 5:1

40 Hz to 22 kHz

Single pushbutton checks X & Y
axis position and scaling

1l & 5 dB/division or
0.5 & 5 dB/division

approx. -L0 tc +18 aBm
0.05 4B
3% of deflection

Single push-button checks ¥ & Y
axis position and scaling.

The model 302 is designed to plug into a Tektronix 5111 mainframe.
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CIRCUIT DESCRIPTION

MODEL 301 GENERATOR

Generator Board

The generator consists of a voltage controlled oscillator
(VCO) which produces a saw-tooth and a square waveform,

a sine converter, a log sweep generator, a bandpass filter
and a power output stage.

1) The VCO comprises IC's 5, 6, T, 8 and part of IC 9
as well as QL. When IC S output is positive, C 4
is charging towards the negative supply. When this _
charge reaches the same voltage as the output of IC 8
at the juncticn of R 22 and D 7 the comparator (IC T7)
changes its output pclarity. This reverses the
voltage on the output of IC S reversing the direction
of the saw-tooth signal on C 4 and changing the
reference voltage on IC 8 until the charge once again
reaches this level and then the cycle begins again.
.The VCO drive voltage at the output of IC L4 determines
the speed of charge hence the frequency. This drive
voltage comes from fixed or variable sources according
to the selection cn the function switch.

The sine converter processes the saw-tooth wave by performing

the mathematical equivalent of the series expansion
formula for a sine wave. IC 11, 12, 14, 15 and 16
cenvert the saw-tooth into a series of half sine waves.
IC 17 and the second half of IC 9 invert every second
half cycle to produce a proper sine wave.

The log sweep generator comprising IC 1, 2 and 3 is a
self oscillating circuit, whose linear change of charge
1s converted by dicde D 2 into a log -1 rate of change at

the output of IC 2 which drives the VCO in the sweep
position.

The bandpass filter (IC 18, 19 and 20) is tuned to 400 Hz.

It provides a highly purified sinewave ocutput for harmonic
distortion measurements.



The power output stage of IC 21, 22, 23, 2L and 25 perform
conversion of the single ended input signal to a balanced
output level corrected for the selected impedance.



8.1

MCDEL 302 AUDIO ANALYZER

"X" BOARD

The terminated signal enters the receiver through a
differential input stage consisting of IC 1, 2 and 3.
From here the signal is split to further amplitude (V)
processing by IC © and "X'" decoding. This decoding is
performed by converting the sinuscidal signal of varying
amplitude to a square-wave signal of fixed amplitude by
IC 4 and 5. This drives a one-shot comprising @ 1 and
IC 13 whose cutput is integrated by IC 8 or IC 9 to a DC
level proportional to input frequency. IC 10, 11 and 14
convert this linear output to a logarithmic drive which
drives the CRT "X" deflection through IC 12. The presence
or absence of a +15V lavel on LIN DRIVE determines if
IC 12 follows the linear cr logarithmic drive.

NOTCH BOARD

The notch board consists cof a bank-reject filter and
circuitry tc selftune this filter to any frequency
tetween 360 to 440 Hz and adjust the notch depth for
maximum rejection. IC's 1, 2 and 3 form a inverting
bandpass filter whose output cancels the out of phase
fundamental frequency of the input tone in IC 5, leaving
only the harmonics and noise IC 4 and 9 2 integrates
tuning errors to drive the frequency adjusting photo
coupler IC9. IC 6 and Q 1 integrates amplitude errors
toc drive the gain adjusting photo coupler IC 8. IC T is

a semi-conducting L pole switch whose function is to select

the proper signal for further processing.

FILTER BOARD

The filter board consists of a U0 dB gain stage, four
active filters and a solid state 4 pole switch to
select the desired output. IC 1 and 2 provide the

L0 4B gain as well as the positive DC offset required
by IC 12. The 3 kHz flat filter uses IC 3 and is
shared by the "C" message filter comprising IC 3, 6
and 10. The 15 kHz flat filter uses IC 5. IC L, 7T
and 11 form the program channel filter.

g B
9

b
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"Y" BOARD

The "Y" board contains circuitry to rectify and

filter the "Y" signal, take the logarithm of the

result, calculate percentage distortion and slectroni-
cally switch the proper output for driving the digital
display. The "Y" board also contains the power supply
regulators for all the boards in the Model 301 Receiver.
IC 1 amplifies the AC signal to improve rectifier response
IC 2 and 3 form a full wave rectifier circuit (average
detector). After filtering the signal is applied to the

log converter IC L and lke. IC 7 and 1l4d supplies the

reference O dB level. IC 5 amplifies the resulting

level to IV/10 dB. 1IC 6 adds or subtracts the "Y"
reference level from the dB signal level enabling the
user to center the trace on the escillcscope screen.

When the trace is centered the "Y" reference voltage is
equal to the signal level. This simplifies measuring of
harmonic distortion as the signal is first "zerced" with
"Y" reference and then rejected by the notch filter. The
ratio of the remaining harmonics to the stable "V'" refe-
rence veltage is calculated by IC 8, 9 and lhe at IV/10%.
IC 10, 11, 12 and 13 perform electronic switching. Only
one of IC 10, 11 or 12 is allowed to amplify its input at
one time.. The others receive a positive input bias current
reverse biasing their respective output coupling diodes.
IC 10, 11 and 12 needed a positive offset and a voltage
division by 2 to perform their function. IC 13 cancels
the offset and re-amplifies the signal to the original
level. Q 1 and D 20 regulate the positive supply to
+14.5V. Q 2 and D 21 regulate the negative supply to
-14.5V. D 19 is a temperature compensated zener diode
which together with IC 15 and 16 produce a precision
+1.00V and -1.00V supply.

THE COUNTER BOARD

The counter board performs the function of analog to
digital conversion, frequency counting and display driving.

IC 10 and 11 convert the incoming DC signal to its
absolute value. If the input is positive Q@ 5 turns on
and through IC's 8 d, 3 4 and 5 prevent the display of
a negative sign. The negative sign drive is taken frcm




the most significant digit (MSD) drive. IC 12 and IC 13
converts the DC input into a2 pulse train whose frequency

is proportional to the input voltage. This pulse train

Or one or the frequency inputs can be selected by IC 3 and
IC 9 togotoIC L, IC L is a counter, seven segment display
driver/scanner. The scanning frequency is generated with
the aid of C 5. The counting interval of IC L is controlled
by IC 1 which generates a 1.0 Hz, square wave from the
division of a 1 MHz. crystal oscillator on the same chip.

IC 2 rfurther divides the 10 Hz. to 5 Hz., driving two cne
shots, one from the leading and one from the trailing edge
of the square wave., The seven segment and digit drive
outputs are amplified by IC's 5, 6 and 7 which drive the
display digits from a +5V source.
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