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DESIGNS DEPARTMENT MANUFACTURING INFORMATION No.6.294(77)

0.B. Flat Dela¥, Line Equaliser EQ3/3%

PRODUCTION TEST SCHEDULE

Description

This unit may be set to give a differential delay between two audio signals
that are passed through it. If the front panel selector switch is set to
"bypass" the inputs are connected directly to the outputs, in the other
positions each signal passes through a separate audio delay circuit.

One of the delay circuits may be set to a delay within the range 500is

to 5,500ks while the other is set to 500is, thus giving to 5ms differential
delay. The front panel selector switch l ows the variable delay to Be in
either channel A or channel B and code switches on the front panel control
the variable delay. The code switch indicate the differential delay.

Printed boards 1 and 2 are similar, they each consist of a low pass filter,
a "bucket brigade" delay circuit, a second low pass filter, an audio
amplifier and a clock pulse amplifier. Channel A is permanently wired to
printed board 1 and channel B is permanently wired to printed board 2, and
the delay is each channel is determined by the clock frequency applied.
Printed board 3 consists of a 51.2MHz osci 1LdLOI which drives two divider
circuits, one fixed and ome variable, and their outputs are connected to
the appropriate channels to provide fi xed or variable delay, the

selection being made by the front panel selector switch.

In the eventof a failure in either th
the audio bypass relays will de-energis
directly to the audio outputs.

-12 volt power supply input,
and connect the amdio inputs

(0]
i
o O
H

0
=
0
(4]

Information

a) Designs Section: Transmission Section
b) Designer: i M,T, Ellen

c) Engineer Responsible:

=

d) Handbook: Part of Handbook b.?ﬁ'{f{) for
stereo phase and delay equaliser

panel PA1M/90.,

BBC
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e) Technical Instruction: Not available 1.3.77
f) Other information
g) Pre-production batch: This Production Test Schedule has
not been tested on a pre-production
3 batch in Designs Department.
Manufacturing Performance Specification
a) Input requirements

Low Distortion sine wave 20Hz to 15kHz at +10dBm max.
b) Outputs

Similar to input but delayed by up to 5,500¢s

D.D.M.I. No.6.294(77)
PRODUCTION TEST SCHEDULE
Sheet 1 of § Sheets
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c) Power supply:

+12 + 0.4 volts at 0.16 + 0.02 Amps.

+ 5410, 1 volte at 0.8

+
(@
e
=]
g
0

4

d) Performance: ;

|

Gain of each channel O+ 0.75 @ at 1 kHz over full
delay range.

.ch channel +0.2 dB to -0.8 dB relative to
the gain at 1 kHz over the
range 100 Hz to 13 kHz.

Frequency response of e

QO

Total Harmonic Distortion

Minimum delay, O dBm 1 kHz input

(&)
(0]
¢ 14
+
D
B
t
o
)
o}
|
S~
N
rf_),
o

Minimum delay, +10dBm 1kHz input b

]
ct
t
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H
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A
B
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Maximum delay, OdBm
Maximum delay, +10dBm 1kHz input. better than -52 dB
Signal to Noise ratio

Minimum delay petter than 604B4w

Maximum delay

Warning
sl LLeblag

a) No voltages above 50 V d.c. or 30 V a.c. are connected to this unit
\ b AT ~N 7 1 . 5 3 9 - s _n
b) Note that 1IC3 and 2IC3 are "bucket brigade delay lines" which use
MOS technology. They incorporate pro tion against electrostatic
discharge, butthey can be damaged by a ¥y voltage greater than
18 volts.

0

BB

DS/SPA4

2-off 0-12 volt variable power supply up to 0.5 Amps., fitted with
ammeter and current limit control.

o .

l=off 0-5 volt variable power supply up to 1 Amp., fitted with ammeter
' and current limit control. :

l-off DVM 0.1% accuracy.
> 4
—off Frequency counter, maximum frequency » 60MHz.

—off High frequency oscilloscope. and probe,B

g
7
2
=
H
N

1-off A.C. Test Equipment type EP14/1.

D.D.M.I. No. 6.294(77)
PRODUCTION TEST SCHEDULE
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\
a) Check that the slot p081tlons of the coding comb are 1, 6 and 14
(see D 42022 A2 det 4)
b) No mains voltages are connected to this unit. Check all the connehxions
ce* reen PCB1, PCB2, PCB3 and the components on the front panel.
(see Assembly and Wiring D 42021 A1)
\ ; z o W G o - = s
¢) Check that the following components are correctly inserted:
-y : Vta b SR L ity =iy
i) Capaecitors 161 to 1C19, 201 to 2C Sy and 204 to 3013,
ii) Resigtors 1R1 to 1R45, 2R1 to 2R45, and 3R1 to 3R64.
TR 4
113 ) induetor 9hi.
oL A0 Ao = “ S )
iv) Diodes 1DT, 2D1, 3D1 to 3D5.
V) Transistors 1IR1 to 1TR11, 2TR1 to 2TR11, and 2TR, and 3TR1
to TR 19,
vi)} Integrated circuits 1IC1 %o 1I64,. 1 2ECTF to 2104 and 2507 tor RG]
Note: 1IC3 and 2IC3 should be mounted in sockets.
vid) PEug 1PLA,
Test Procedure:
T Adjust 17 volt Regulators:
a) Remove 11K and 2LK, then connect power supplies (set to O
volts) as follows:—
PSU1 (+12V) current limit 0.2 amps, -ve to PLA 17 and +ve
to PLA 15,
PSU 2 (~12V) current limit 0.2 -ve to PLA 16 and +ve
PLA 17,
SLOWLy inec
b) 100mA and both voltages
c) £
% 1incorrect components,
adjust 1B4 and/or 2R4
Wltage).
152 Check current consumption:

o ) witoh £ S 4
&) sowitch eff P.s ;.

front panel switch t
(set to 0 volts) as

2, replace 1LK and 2LK, set
connect a third power supply

e —~tr\ . . oD -
P.8.U.2(-5V) eurrent limit amp, —-ve to PLA 14 and +ve to

PLA 17.

D.D.M.I. No. 94( 77,
PRODUCTION TEST SCHEDULE

Sheet 3 of o Sheets
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7.4

(@)
S—r

Check 10

=3

Slowly increase the voltage to
current,
PEU1 and PEU2,
The current

PSU1 (+12V) - 0.16 + 0.02 amps.

7/ \

PSU2 (-12V) ~ 0.12 + 0.02 amps.

PSU3 (= -5V) -

0.8 + 0.1 amps,
If the current taken from PSU1 or

location may be eased by removing
current taken from PSU3 is out of
onh POB- 3.

volt regulator:

a)

o
N

Q

N

Measure the voltage across 3C3 (us
from -11.6 volts to -12.6 volts.

The measured voltage should be 10

not vary by more than 0.02 volts w

If the voltage is out of tolerance

resistor value to increase the vol
Check oscillator frequency range:
a) Set 3R7 fully anti-clockwise, then
sine wave on 3IC3 pin 13 (amplitude
Now connect a frequency counter to
b) Check that the frequency range ob

volts while monitoring
also switeh on and note th

tainagble is at
N
A

the
current taken from

taken should be within the following limits:-

PSU2 istiout of Limitg fault
11K and/or 2LK. If the
limits the fault is probably

e a DVM), and vary PSU2

and 1t should
adjusted. -

+ 0.3 volts
hen PSU2

adjust {increase the

tage).

3R>

adijust 3R8 to obtain a
+ 0.5 volts peak-to-peak).
5105 pid 15 and "adjust 3C4.

r

least 50 to

ground and the negative peak shoul
ground.

The waveform should be approximate

d be —1.% + 0.2 volts w.r.t.
ly

sinugoidal.

D.D.M.I. No. 6.294(77)
PRODUCTION TEST SCHEDULE

Sheet 4 of 9 GSheets

51.4MHz, then set the oscillator to 51.2 + 0.1MHz.

¢) If the oscillator does not have the required range check that
5L1 has been made in accordance with the drawings. Also
check that the leads on all the oscillator components are as
short as possible.

Set oscillator amplitude and d level:

a) Connect an oscilloscope to 3IC3 pin: 15, an -adjnet 3RT and 3RS
to set the amplitude and d.c. level respectively.
'he oscilloscope and probe combination should have a bandwidth
of 50MHz. The input should be d.c. coupled, with ground
potential on the top line of the graticule and Volﬁs/division
sensitivity at the probe tip.

-~
SR e * 3 = y s 7 " o )
b) The positive peak of the waveform should be -1 + 0.2 volts w.r.t




Ft'.

Ny H
3 @
{671
e
0]
e
==

c¢) If this waveform camnot be obtained check the connections to
31C3, 3IC5, 3IC6, 3IC7, 3IC8, 3ICY9 and terminating resistors

3R46 and 3R47.

e Check divide-by-50 circuit:

) Use an oscilloscope and frequency counter to check the waveform

and frequency on the collector of 3TR6.

DAL

a

b The waveform sheuld be a 70 + 20nS negative pulse with a positive
level higher than -2.6 volts and a negative level lower tha
d

T
-4.2 volts. Its frequency should be 1024 + 2kHz.
A 1 . . .y e 4 -
(63 tne waveshape 1s wrong check the circuit associated with 3TR4
. If the frequency is wrong check 3IC8 and 3IC9.
LT Set the oscillator frequenc
\ Al o = = = % N ZY ' 3 &
% a) CLomnect a frequency counter to the collector of 3TR6 and adjust
5C4 to set the frequency.
b) The frequency should be 1024 + O.1kHz.
c) If the frequemey cannot be set tests 7.4 to 7.5 have not ‘been
b carried out sucessfully.
8 Check programmable divider t to div 50) ¢
a) front panel code switches to 000 (this sets the programmable
to "‘ide by 50). Use an oscilloscope and frequency
counter to check the waveform and frequency on the collector
o SR, .
b) The waveform should be a 70 + 20nS negative pulse with a positive
level higher than -2.6 volts and a negative level lower than
4.2 volts. Its frequency should be 1024 + 0.1 kHz.
\ 1 1 1 . . . - . 1 P dent o iard
e) check the circuit associated with 3TRT
e frequency is wrong check the wiring
no fault is found but the test has
the tests in 7.9.
7.9 Fault isolation in
g only to be carried

a) Remove the feedt

by connnecting

set the divider
-

COLL@PTOT‘ shou
to measu ‘,jle

b} Bach of the following waveforms should have two logic states, logic
1 should be higher than -0.96 volts and logic O should be lower

than —1.65 welts at 25°¢. However, due to the limited bandwidth
of the oscilloscope the waveforms in tests ii) and i pi il
slightly different; see test 7.5 for details. All

given below are accurate to ir % only.
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e
! : Circuit Node: Waveforms

i) 3IC3, 3IC5 and 3IC6 pin 9 logic 1

AETRER < i - = 3 ) P = e =

k. 30T, SHICS ‘mad SIC6 pin 13 logic for 20nS every 40nS

iii) 3IC7 pin 6 logic 1 for 20nS every 40nS

i) = S0 Supin 10 logic O for 2mS every 200nS
\ - . A )

V) 3CH pin 10 1 D) for 20nS every 243.

<
M
N
AN
L
Q
N
)
)
f
v
a
AN

il J o 51CEL pin 2
a—>
S~
it e S ~ 4 L e T
viii) 3ECad pin 2 logic 1 for 2US every 20LS
) TR Ak A
LX) FRUcD Pl 4
a o a
4 ¥
¥
a =
— —_—
x) - 3EC28 pin 14

{

A q

/
(o)

TN T

COTENIT T
ST SCHEDULE
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Test failed Probable fault location

i) ii) and iii) 2405, A0 E, Slce, SI0T

vii) 51C4b, 3R31, 2R32, 3R37, 3R38, BR22, 3IC
EEY 3IC2d4, 3R39, 3R40, 3R41, 3IC2b

ix) 3IC2b, 3R11, 3IC2a

x) 3IC2a, 3R10, 3R11, 3R12, 3IC4a

\

Remove. the earth on 3IC7 pin 5.

ck digital changeover switch:

(&)
)

Use an oscilloscope to check the waveforms on pins P and S with

the code switch set to 500(0)HS. Operate the selector switch
on the front panel to check the table given in b).

itive 20nS pulse with a base line

The waveform should be a posi
peak h

o
lower than +0.8 volts and a

igher than +2.4 volts.
The approximate period between pulses is shown in the following
table:-
Selector switch 12 S
By pass 168 1148
A 113 148
i e
waveform amplitudes are wrong check all the components
d to ping P and S. If the periods are wrong check

yd SAT.

k clock driver circuits:

1 . ~ ( 3\ o~ 5 5
Set the code switches to OwO\C, © and use an oscilloscope to
check the waveforms on 1IC3 pin 1, 1IC3 pin - 4, 2065 pin- 1 and

2IC3 pin 4.




sue |
ST S st ; : 2 . ;

‘ c) If the waveshape is wrong checx the relevant three trans*ctﬂr
drive circuit, and ;£ the frequency is wrong check 1IC2 an /o“
2IC2.

7.12 Set audio gailn:
a Connect PO Jack leads as follows:-—

channel A input

53

=

(% I~
i

=
e

o
=
=
N
ct
=
e}
S

i . { channel A output

,t'liA : ring )
. \
PLA ¢ ) : : +
BT ~ \ channel O npl
PLA 9 pH
B PLA 10 ) ,

= i channeli I output
I’LA 11 ; N

Connect the oscillator output {set 1O 1kHz, 0dBm, 600w, U
3 of the AC test set %o channel A in Connect channel A outpul
¥4 +o the AC test setv input, select 1] “TﬁT" and set ‘he,
attenuators to 0dB. Now set the code awitches TO 050(0)&8,
+he selector switch to A and adjustT 2RA2 to seT the output level.
Repeat the above with channel B, selector switch To B and 1R42.

b The output level should be

L
1S 1

a, ronnect e AC test setT ¢ jescribed il st 7.12, then adju

check

form without the written

on is the property of the British
on and may not be reproduced of

>
¥
A4 e
= 8 80 ll%*n“ get to 1kHz,
4 3 % a A input, connect T
e 53598 cst gset input and select "MEAN - FLAT"
a - e ics Y ) ~ -
§.3 Z £ attenuator set TO + Odb. Set the coae switches ToO 000( 0 )¥p and
- i = . AT (@b AN
';‘i o f”&“K that the output leveL is A‘T + 1dBm. Select ”Y}Al— kHz
£ ec8 RMONICS" 3 e T ) :
3 E°§ ONIC then change the at 1503 a
®w OV .= .
5 g ] the meter. Adjust 2R29 then
w83 E
£z = 20
=i

o)
0w
@)

~ncf/CPA A
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b) Adjust for minimum distortion, and if a large adjustment is
necessary repeat test 7.12.
If a minimum cannot be obtained within the range of R29 check
R28, R29, B30 and R45.

a) Connect the AC test set socillator (set

to 1kHz, 0dBm, 600
unterminated) to the channel A input, connect
it

the cha; channel A

output to the AC test set input and select ”WEAW BLATRE Set
the code switches to 000{0)8 and adjust the attenuator to obtain
a centre reading on the meter. Select "MEAN - 1kHz HARMONICS",

re-adjust the attenuator to get *1e same reading and nofo the
ifference in attenuvator settings (Harmonic separation).

Repeat with channelB.

b) The harmonic separation should be better than 424B.

(@]
Nloe

If this figure cannot be obtained the fault is G5

Lol
(2]
O

2 )
&)
o
H

<
’_
B

Chec ignal to noise ratio:

=

Q
=)

Bm 600%.

a) Connect the AC test set oscillator (set to V=,
unterminated) to the channel A input, connect the annel A
utput to the AC test set input and select "TPM - NORMAL" with
the attenuator set to 0dB. Set the code switches to 500(0)HS
and the selector switch to A then check that the meter reads "4".
Connect the channel A input to a 600: termination, select "TPM
WEIGHED" then adjust the 1in a reading of g
on the met er, and note th nce in attenuator readings
Q/N ratio in dB4w) chang ront panel selector switch t
and repeat with channel B.

® 0 o
R St
o

o 13

b) The signal to noise ratio should be better than 48dB4w.
¢) If this figure cannot be obtained the

Check power supply detector circuit:

a) Connect the AC test set as detailed in test 7.12 and set the

elector switch to A. Switch off the -5 volt power supply and
note the audio output signals disappear from both channels.

40 1 1

Now decrease either the + or -12 volt supply until the audio
output signals re-appear when sum of the outputs from PSU 1
fooae 1y bl b N e e e

(+12 V) and PSU 2 (-12V) drops to 21.5 + volts.

a) Set the left hand code switch to each of its 10 positions in
turn and note whether the out of range LED is on or off.

It should be on for numbers 8 and 9 only (it should not be
affected by the positions of the otker code switches.

o’
G2

t is not passed check the wiring to the LED and
D.D.M.I. NO. 6.294(77)
PRODUCTION TEST SCHEDULE
Sheet 9 of 9 Sheets
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BUCKET BRIGADE DELAY LINE TDA"]ZZ
for analogue signals

The TDA 1022 is a MOS monolithic integrated circuit, generally intended to delay analogue
signals (e.g. delay time = 512/2 f ®)-

It can be used with clock frequenmes in the range 5 kHz to 500 kHz.

The device contains 512 stages, so the input signal can be delayed from 51,2 ms to
0,512 ms.

Applications in which the device can be used:

- variation of fixed delays of analogue signals, vox control, equalizing speech delay in
public address systems;

- in electronic organs and other musical instruments for vibrato and chorus effects;

- reverberation effects;

- variable compression and expansion of speech in tape- recorders;

- in communication systems for speech scrambling and time scale conversion,

" QUICK REFERENCE DATA
Supply voltage (pin 9) VDD nom. -15 Vv
Clock frequency fy 5to 500 kHz
Number of stages 512
Signal delay range td 51,2t0 0,512 ms
Signal frequency range fs 0(d.c.)to45 kHz
Input voltage at pin 5 (peak-to-peak value) V5—16(p-p) typ. 7V
Qine attenuation typ. 4 d 1l
PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).

l) See note 1 on page 4.

Mullard
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