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WARNING

IMPORTANT SAFETY INSTRUCTIONS

The user of electrical products must be familiar with their potential dangers, and
fundamental precautions must always be taken. Please read the following text
carefully.

A power supply unit manufactured by Audio Developments Ltd. is not user
serviceable - it has no user-serviceable parts.

THE OUTER COVERS MUST NOT BE REMOVED

Such a power supply unit is solely for use with audio mixers and sound processors -
hereafter called the equipment - manufactured by Audio Developments Ltd.
Always use a cord set accepted by a National Approved Body.

EARTHING/GROUNDING: When using an external power supply unit that is
connected to the mains supply to drive the mixer it must be CONNECTED TO
EARTH.

In certain types of malfunction or breakdown, earthing provides a path of least
resistance for electric current and considerably reduces the risk of electric shock.

DANGER: Improper connection of the equipment grounding/earthing conductor can
result in the risk of electric shock. Where possible obtain a pre-wired mains lead
from a reputable supplier with the correctly fitted mains connector for the type of
mains outlet in use; otherwise, one correctly wired and checked by a qualified
electrical engineer, If your mains lead is not suitable for the mains outlet, have the
correct plug fitted by qualified personnel.



OTHER PRECAUTIONS

» Read the instructions before using the equipment and its power supply unit.

* The power-supply cords should be unplugged from the outlet when left unused for
a long period.

« The equipment, but especially the mains power supply unit, should be serviced by
qualified personnel.

s The mains power supply unit should be checked by qualified personnel on a
periodic basis to ensure it meets its specifications, especially those associated
with SAFETY.

* Electrical and electronic products should definitely be serviced if the power supply
cord or plug have been damaged.
OR
Objects have fallen on them or they has been dropped, causing physical damage:
OR
Liquid has been spilled upon them or they have been exposed to rain.
OR
They do not seem to perform at all, or are operating, or appearing to operate,
below normal specification

» Do not use the equipment or a mains power supply unit near water or in rain or in
any other areas where the power supply could get wet or exposed to moisture.

¢ Never locate your equipment and its power supply unit near a source of heat,
eg radiator or stove.

¢ The equipment should only be connected to the type of power supply unit marked
on its casework or as described in the cperating instructions.
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INPUTS

AD 160 ENG MIXER

OPERATION

The mixer has 3 microphone inputs and one

line input.

The gain selector for each microphone input

is mounted on the top panel and has 3 setiings.
The setting is determined by the type of
microphone being used. The optimum recommended
setting is with both the channel and master
fader set to 10dB down. The gain switch
position is selected to give the best signal

to noise ratio and headroom and will also

leave 10dB in hand on each fader.

If condenser microphones are being used then

the correct powering should be selected

i.e. either phantom or tonader. It must be

noted that the tonader powering connection used
by some is reverse of AUDIC DEVELOPMENTS selected
standard i.e. PIN 2 ~ POCSITIVE, If the reverse

polarity is required this can be achieved.

On each microphone input there is a high pass
filter with 2 turn over frequencies. These
are brought into circurwit if undesirable low

frequencies are present.

The Line input has a sensitivity of 10dB and

the level to the output is controlled by a
screwdriver operated potentiometer. lowever,
even when the level controel is at infinity the
line output still appears at the monitor output.

This allows for off tape monitoring.



OUTPUT

There is one output which is electronically
balanced. Care should be taken when driving
un-balanced loads. {Refer to connection details).
Also when driving unbalanced loads it should be
noted that 6 dB less level appears across the
cutput than the meter indicates. This is due

to one side of the electronic balance being

left floating, This can be overcome by inserting
a 600/600 transformer between mixer and load.
Also on the output is a switch to change the
reference level from line (H1) to mic (LO).

The attenuation is 60d4B.



LIMITER

MONITOR

LINE UP TONE

POWERING

A limiter with a 20:1 ratio is incorporated in the
output amplifier. It can be switched in or out

of circuit. It is used in cases where over
modulation must be prevented. The factory setting
is at +8dBm but can be readjusted by the

operator as shown below.

Rb
o gﬁ{ 0dn Access can be gained
. to this module by
:Ei]VRB removal of the one
Threshold adj. side panel, This is
secured by two
screws into the base
1
S1 Limiter sw.
52 Monitor sw,
L] 51 52

The monitor output is via a P.C.Type B jack as
standard but a Type A can be fitted. The monitor
level is controlled as with the line input by a
serewdriver adjusted potentiometer. The listener
can choose whether he listens to either the main
output or the line input. As explained previously.
the line pot can be set to infinity and the line
input can still be monitored. This allows such as

off tape monitoring to be achieved.
The meter follows the audible monitor.
The button marked 1kHz injects a tomne onto the

output for line up purposes. When selected the

program line is interrupted.
The mixer can be either powered from an external
source or batteries.

If connecting from an external source refer to

the connection details.

Powering from batteries can be achieved using



either dry or NI-CAD cells. When using NI-CAD
batteries they can be re-charged via the constant
current charger built into the mixer. A voltage
of 15 to 20v d.c. needs to be fed to PIN 2 of

the connector. The charging current is between

50 and 60 mA.

The batteries are incorporated in the bottom of

the mixer and are AA size, requring nine cells.



AD 160 ENG MIXER

CONNECTIONS

AUDIQ INPUTS
XIR (3 Pin Female)

- EARTEH
- LIVE
- RETURN

- EARTH TA or AB 1 B

+4 8y 2 -~ 112V
- +48v 3 O
- EARTH )
- LIVE )}
- RETURN )

; TRANSFORMER BALANCED
) ARD  FLOATING

FHANTOM POWER

XIR (3 Pin Female)

TR ON
LTNE INPUT ELECTRONIC

BATANCED

MWW A W W
1

ATDIO  CUTRUT

¥LR (3 Pin Male)

- EARTH
- LIVE

T T
-~ RETURN

- LINE I/P +ve
- LINE I/P -—ve

DIN (6 Pin Female)

VT AN «d AW O
t

+12V
- 0/P  sve
- 0/ ~ve
- OV

The main output is an electronically balanced output and if used to drive
an unbalanced load FPIN 3 must be left open cirecuit not connected to ground.

i.2. when driving unbalanced losd:

- EARTH
w STIGHAL
« NO CONNECTICH

WM

MONITOR JACK

TYPE - "RENDAR" TY¥FE 'A' op 1RB!

TIP &£ SIGRAL )

RING - SIGNAL ) 3 POLE
SLEEVE - EARTH )
TIP - STGNAL )

sl i

SLEEVE - EARTH ) 2 POLE

POWER  UNIT

- OV

-~ CHARGE
15 - 28v
- 10 = 15V

AN
1

The veltage source must be of a d.c. regulated type and capable of
supplying 200 mA.

The CHARGE input requires a regulated voltage of at least 15V with =
maximunm of 28V i.e. commect Pin '2' to Pin '3t, The constant current
charger circuit is built in the mixer.



AD160 ENG MIXER

SERVICE AND CALIBRATION NOTES

MECHANICAL:

Access is gained to all the electronics by removal of the
upper and lower side panels. These are secured by two screws
in each into the battery box extrusion. Other mechanical
parts only need be removed to ease the changing of certain

components if this becomes necessary.

Input and output modules are held via a bracket to the mother

board and the front panel. One of these can be removed from

the chassis by taking the screw out holding the bracket to

the mother board, removing the potentiometer knob and nut

and then unplugging the module from its connector. 1f difficulty
is experienced in this area total removal of the front panel should
help the situation. This is done by removing all pot. knobs and
nuts and then the side panel fixing screws (4 off.) All

procedures are reversed for assembly.

The Monitor Amp board and Meter Drives are just retained by their

connectors and secured by the upper side cover.

ELECTRIGAL:

Introduction

A description is given of each module in turn with a drawing reference
number given at the begining of the paragraph. This refers to

the schematic drawing contained in the manual. A brief summary

of all useful test points and calibrations is given at the end in

tabular form.



The block Diagram (AD160-C-12) shouid be studied to gain an
understanding of the way the various modules are linked in relation

to each other.

MOTHER BOARD AD160-C-105 & C-305

This board carries all the interconnections between all the modules,
the only wiring in the unit being from the input and output

connectors and the DC to DC Converter Module.

The Microphone Input XLR is wired to the Mother Board and the signal
tracks are then routed to the MIC INPUT MODULE. Mounted on the
mother board«. breaking into the input gignal tracks is the microphone

powering. S.1 through to 5.3 are the PH~-OFF~TA switches.

TEST - with the switch in the OFF position no DC volts should appear
at either pins 2 or 3 of the XILR. When the PH position (PHANTOM)
and the input unterminated 48v DC should appear at PINS 2 & 3 of

the XILR. If not it should be checked that 48v is present at the
Converter output. PIN 105 connector PLI. When switches §1-53

are in the TA position 12v DC should be present on PIN 2 and Ov

cn PIN 3 of the input XLR. This again, when the input is unterminated.
This can be checked at the positive terminal of C1,C2 or C3. If

the volts are not present, then the connections via R26 can be tested
back to PIN 203 of PL1. NOTE: With some microphones needing a
reverse polarity to what is described, it may be found that PIN

2 of the XLR is at -12v and not +12v. If this needs to be changed
in the field the following procedure should be adeopted:-

a) Move RZ26 into its alternate position. i.e. ~12v line.

b) Remove Cl, €2 and €3 and reverse their polarity in the P.C.B.

c) Also reverse the polarity position of C4, C5 and Cé6.

This will have then set up the mixer with PIN3 of the XLR the more

positive with regard to audio signals.

The signal path from the microphone power switches is direct to
the Microphone Amplifier boards. C4 to €6 just act as d.c. blocking

capacitors. The output of each MIC AMP module is a good test point



for checking if the audio signal is present on each input module.

(Edge connector No.3.)

From the Microphone Input Modules the signal path moves to the mixer
amplifier (IC 1.) Thus at PIN 6 of IC 1 the summed signal can

be checked. Also mixed into the bus ig the Line Input signal via
VR1 and on a MK III version the Talkback signal (MIC 1.) 59 is

the Talkback Inject switch.

From the Mixer Amp. ocutput the signal path moves onte S7. This
is the 1KHz Tone switch. When this switch is operated the main
signal path is broken and the 1KHz Tone is injected into the output

amplifier.

From $7 the signal path moves Into the Output and Limiter Module,
then onto the main output connector via S.4. This is the HI/LO
switeh. In the HI position the Line level signal is present at

the output, in the LO an attenuazted signal appears. (60dB attenuation.)

The output signal is also fed to the Monitor Amplifier. VRZ is

the monitor level control.

MICROPHONE AMPLIFIER MODULE. Drg. No. AD160 D 129 & D.30

There are no calibration controls assocciated with the MIC AMP MODULE.

The circuit itself is made up of a common emitter stage (TR4) which
provides the gain and a class B output pair (TRl & TR3) which prevides
a low output impedance stage to enable the feedback and subsequent
stages to be driven efficiently. R18,R19 & TR2 provide bias for

the class B output stage.

The feedback is provided by R7 with S1 (the GATN SELECT SWITCH)
switching R5 in parallel with R7 to increase the feedback and lower
the gain by 204B. In the -40dB position of 81 an attenuator (-204B)

is gwitched into the input signal path.



Therefore the signal tests tc be carried out on this stage are to
check if the gain is correct. A good test point to choose is
at the junction of ¢3 & VRl (the channel gain control.)
The gains are with 51 in -80 position, gain = 50dB

S1 in -60 " " 304B

S1 in -40 " " 10dB

i

The d.c. bias of the stage can be checked at the junction of R12

& R13. This should be Ov (%0.5v) with respect to signal ground.

OUTPUT & LIMITER MODULE Drg. No.AD 160 C 103 & D303

The signal enters this module at CONNECTOR 8 which feeds the main
output gain control VR1. From here it moves into the two stages
formed by IC2 which form the main output amplifier. Each stage

is made up of 1/2 of ICZ which drives a class B stage made up of
TR1, 2,3 and 4 or TR5, 6, 7 and 8. This enables a low impedance
output, consequently a high drive capability, to be provided. The
electronic balance is formed by driving the output of Stage 1 into
the input of Stage 2. As each stage is of the inverting type a
balance is formed looking across both outputs. This signal appears

across coanectors 1 & 2 of the module.

The limiter is formed in a feedback stage comprising of sections
made up of ICl and TR9. The output signal is full wave rectified
by D3 & D4. It then gets amplified by ICla. The signal at the
output of the amplifier charges C7. R14 determines the rate of
charge and thus the ATTACK TIME. D1 prevents C7 discharging into
the outputs of ICla.

The voltage change across C7 causes TR9 to switch on and divert
current from the signal input path. This notionally decreases
the gain of the input stage around IC2a. Therefore as the output
signal tries to increase the charge across C7 also increases and
switches TR9 on more, which lowers the gain of the input amplifier

even further.



R13 determines the rate of discharge of C7 after the excess signal

has ended thus creating the RELEASE TIME of the limiter.

IC1b is wused as a blas network and VR4 is varied to set the FET

TR9 to its pinch off voltage. This can be set, with S1 open

(the limiter ON/OFF switch) by adjusting the output signal level

to 0dBm. With S1 closed VRZ should then be adjusted until the signal
level falls by 0.25dB. Throughout this setting the THRESHOLD control

VR3 should be at the centre of its travel.

The THRESHOLD is adjusted by setting the output signal to 2dB over
the desired signal threshold (with S1 open.) Then with S1 closed
adjust VR3 until the signal falls to the desired level. (Factory

setting ig +8dB.)
A d.c. check that can be carried out at this stage is to see if
approximately -2.2v and -2.4v d.c. appear at PIN 7 of ICl and the

wiper of VR3 respectively.

LINE INPUT, MONITOR & 1KHz TONE BOARD. Drg.No.AD 160 D 102 & D302.

LINE INPUT := This amplifier is made up of a conventional
differential amplifier around ICla. This stage normally has a

loss of 6dB, but care should be taken here,because certain customers
have requested gain of up to 20dBm to match into their equipment.

If this is the case the values of R3 and R4 have changed. Edge
connector 9 (the output of the LINE AMP) feeds the LINE FADER and
the MONITOR SELECT switch S2 mounted on the Output and Limiter Module.
The Line Fader controls the level of signal fed to the main output.
The Monitor Select switch allows the monitor to either receive the
Line or Main Cutput signals. Therefore with the Line Fader off

the Line Input cam be vsed for such as tape return. (DC check PINI

= 0v.)

MONTITOR OUTPUT: The Monitor Amplifier is a stage identical to

one section of the Output Stage previously described. The monitor
level contrel is mounted on the mother board VRI. The overall
gain of the stage is 104B. The stage is built around the other

half of TCl1 and a D.C. check is that 0Ov d.c. should be at the junetion

_]_O_



of R9 & RI1C.

1 KHz OSCILLATOR:- This is of the Wein Bridge type constructed

around IC2. R15, Rl6, C6 & C7 provides the positive feedback and

determines the frequency of oscillation.

The negative feedback i1s provided by TH1, VR1, R13 & Rl4. The
thermistor TH1 gives amplitude stability. VRl is the level control
adjuster. The factory set level at the output with the master
gain at maximum Is +10dBm. The 1KHz selector switch 37 is mounted
on the mother board. When in the off state the switch shorts

out the negative feedback path so that the oscillator is not

continuously running.

D.C. check at PIN & of IC2 = Qv.

METER DRIVER Drg. No. PPM-ADI6Q C21 & D22 VU-ADI60 D23 & D24

The PPM circuit is made up of a full wave rectifier around ICla,

which drives a unity gain buffer made up of the comparator half

of IC2a. This provides a very high input and exceptionally low
output impedance. This is then sufficient to drive the following
stages. Cl, as well as being the smoothing capacitor for the full

wave rectified signal, also chargesg in proportion to the level of

signal applied. The charge across €l gets amplified by the stage
around IC2b, which then passes into the CURVE GENERATOR constructed
around TClb with the feeback being controlled by TR2, TR3, TR4 &

TRS. The attack time of the meter is determined by the time constant
R7, C1 and the release time by RE, Cl. Cl 1s prevented from discharging

through the output of IC2a because it is a comparator output.

The circuit around TR1 provides the reference voltages that determine
when and at which point in the curve the various tramsistors in

the feedback circuit turn on.

SET UP PROCEDURE

1. Set all presets to their mechanical centre.
2. With 0dBm appearing at the ocutput adjust VRl to give a reading
of MARK 4 on BBC scale and O/TEST on an N10.



3. BBC - with +8dBm at the cutput adjust VRZ to give a reading
of MARK 6.
N.1O - with +6dBm at the output adjust VRZ to give a reading
of +6.
4. With 0dBm at cutput check the '0' readings.
BBC - with -12dB at the output adjust VR3 to give a reading
of MARK 1.

193]

N.10 - to give a reading of -12.

6. Return to OdBm at the output and check the '0' readings.

Steps 3 - 6 should be repeated until all readings are accurate and

a final check of all marks on the meter should then the made.
The VU METER driver provides a buffer circuit to match the signal
path with the impedance of the meter. VRl is the sole calibration

control and sets the level. 0VU = +4dBm.

DC-DC CONVERTER Drg. No. AD 100 C67/D68.

The basis of the converter circuit is that an oscillator drives
the power transistor stage with the primary of the transformer in
its collector. The secondary has three sections to its winding
to create +1l2vy -12v & 48v. These are rectified and smoothed.
The +12v output is used as the control voltage which drives the

feedback circuit that controls the oscillator output.

The oscillater is formed by ICl; DL/2; RI/2 and C2. The output

of this is a squarewave at a frequency between 22 and 25KHz. This
oscillator drives TR3 which provides the current drive to the power
transistor TR1. The cutputs of the secondary of the transformer
are rectified by D3; D4 & D5, with the smoothing circuits created
aroundLl, L2 & L3. The voltages are kept constant by the feedback
which drives TR2, subsequently controlling the mark/space ratio

of the wave.

VR1 calibrates the +12v output and the -12v and 48v are forced to

be correct by the turns ratio of the transformer. This setting

- 12 -



should be carried out with the circuit under a load of at least
50mA. In the off loud condition the output voltages will aim toward
£15v on the *12v rail and +55v on the +48v rail. This is restricted

by ZDZ.

Test points that are useful are (i) PIN 12 of ICl allows the
oscillator output to be checked. {(ii) The collector of TRIL.

When the converter is under load the wave at this point should

be SQUARE. No 'rounding off' of the wave should be evident as

this indicates inefficiency, which will cause excess temperature
rise in TR1. The cause of this is usually insufficient drive from
IC1, the oscillator output, or a pecor TRl 1in that its high frequency

switching capability is out of specification.



SUMMARY OF SERVICE & TEST PROCEDURE

Except if specified:~

MIXER SET UP WITH ALL GAIN CONTROL AT MAX & -30DBM APPLIED TO THE INPUT
SET AT -40 POSITION. PH/OFF/TA SWITCH IN OFF POSITION, LIMITER IN THE
OFF POSITION, lKHZ TONE NOT SELECTED, EXTERNAL POWER BETWEEN 15 & 24V D.C.

DESCRIPTION DRG.NO. ADJUST MEASUREMENT TEST POINT
Motherboard 105 NONE ~14dBm IC1 PIN 6
" " n 12v dc PL1/101
" " " -12.5v dc PL1/102
" " " +12.5v de PL1/103
" " " Ov de PL1/104
" " " +50c dc PL1/105
Microphone Amp D29 NONE Ovz0.5v R12/R13 JUNCTION
" " " -20dBm VR1/C3 "
Output Board C103 NONE ov dec R7/R8 JUNCTION
" " " Ov dc R23/R24 "
" " " +4dBm R7/R8 "
" " " +4dBm R23/R24 "
" (Limiter) " VR2/3/4 - Refer text
Monitor/Line/Tone D102 NONE Ov dc ICl PIN 1
" " v " " Ov de R9/R10Q0 JUNCTION
it 1t L1} " " +14dBm R9/R10 n
" " " " VR1L +4dBm R7/R8 m

of output board
with tone selected

PPM c21 VR1/2/3 - Refer text
" " NONE 5v6 de JUNCTTION R&4/ZD1
" " " Qv de PIN 1 IC1
" " " Ov dc PIN 1 & 7 IC2

No signal condition

VU D23 NONE Ov de PIN 6 IC 1
" " VR1 '0' VU +4dBm at QUTPUT
DC-DC Converter C67 VR1 +12.5v PIN 203
" " " NONE -12.5v PIN 202
" " Y NONE +55v PIN 201

These are with
mixer as load.



SOME POINTS TO CONSIDER BEFORE USING AD16G MIXER

Ensure correct microphone power is selected before inserting
microphones

Ensure that microphone power is switched off when inputs are
unterminated. If microphone power is on when the input is
unterminated it will result in greatly increased inter-channel
crosstalk when switched to TA.

When using AD100-05 Power Supply and Charger Unit with batteries
only allow charge switch to operate when using Nickel Cadmium
batteries.

When using AD100-05 Power Supply ensure the mixer power switch
is to “ext". The mixer will still operate when switched to
"Tnt" but its performance will be impaired.

On the AD100-05 Power Supply there is a mains voltage selector.
Ensure this is in the correct position for the intended mains
voltage.

The AD160 in its standard form nas a microphone powering facility
when switched to TA  +12v hot Ov cold. The procedure for
reversing the microphone power is explained on page

Do not store the mixer with batteries for long periods.
This will result in battery leakage.

Remove batteries when transporting. Often mixers can accidentally
be switched on whilst packing is taking place.

To clean mixer, do not use solvent cleaners. This may result in
the siilk screen lifting and/or plastic components suffering. Tt
is best to use a damp cloth and mild detergent. For the paintwork
use household furniture polish.






ADQC 070/1 12/95

DECLARATION OF CONFORMETY

We Audio Developments Limited, of

Hall Lane,
Walsall Woad,
Walsall,

West Midlands.
WS9 9AU
ENGLAND.

Declare under our sole responsibility that the product:
AD 160 ENG Mixer, all variations.

To which this declaration relates is in conformity with the following; transposing harmonised
standards

Directive Name Ref Year
EMC Directive Generic Emission Standard BS EN 50081-1 1992
89/336/EEC Radiated Emissions EN 55022 Class B

AC Mains Conducted EN 55022 Class B

Emissions*

Generic Immunity Standard BS EN 50082-1 1992

Radio Frequency EM IEC 801-3

Field, Unmodulated
ESD 8kV Air Discharge [I:C 801-2
Fast Transients IEC 801-4

and therefore 1s in conformity with the production requirements of Council Directives
89/336/EEC on the approximation of the laws of the member states relating to Electromagnetic
Compatibility.

Name Rogjer F. Tromans Managmg Dtrector

*When used with AD100-09 PSU

Drg. No. AD 160.D.001 Sht. 1 of 1 Iss. 1 DIF 638



ADQC 07072 1/97

Avaia

Developments 1_td.

DECLARATION OF CONFORMITY

We Audio Developments Limited, of:

Hall Lane, Walsall Wood, Walsall, West Midlands. WS9 9AU
ENGLAND.

Declare under our sole responsibility that the product:
AD 100-09 Mains PSU.

To which this declaration relates is in conformity with the following; transposing
harmonised standards

Directive Name Ref Year
EMC Directive Generic Emission Standard BS EN 50081-1 1992
89/336/EEC Radiated Emissions EN 55022 Class B
AC Mains Conducted EN 55022 Class B
Emissions
Generic Immunity Standard BS EN 50082-1 1992
Radio Frequency EM [EC 801-3

Field, Unmodulated
ESD 8kV Air Discharge IEC 801-2

Fast Transients IEC 801-4
LV Directive Safety requirements for BS EN 60065 1994
93/68/EC mains operated apparatus

and therefore is in conformity with the production requirements of Council Directives
89/336/EEC and 93/68/EC on the approximation of the laws of the member states
relating to Electromagnetic Compatibility and Low Voltage powered equipment.

Name: Roger F. Tromans
Managing Director

Drg. No. AD 100-09.D.001 Shtl of 1 Iss.3 DIF 8§27
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AD 160

MOTHER BOARD

COMPONENT CROS3 REFPERENCEZ LIST

Capacitors A, Op. Amps
o1 330 uF 16V IC1 NE 5534
c2 330 urf 16V IC2 7812 12V Reg.
c3 100 uF 25V
ch 100 ur 25V
c5 100 uF 25V 7. Resistors
cé 100 uF 25V e
c7 10 uF 25V R1 180R
c8 330 urF 16V R2 180R
c9 330 uF 16V R3 6K 3
c10 1 uF 63V R 6K8
c11 1 uF 63V R5 180R
c12 22 pF R6 180R
c13 22 pF R7 6K 8
C1h 2200 uF 16V RS BK8
C15 2200 uF 16V RG 180R
c16 L70 ur 16V R10 180R
c17 L70 ur 16v R11 EK8
c18 47 ur 63V RY2 6K 8
C19 L.7 uF 63V R13 Loy
€20 10 wF 25V R1L Lok
C21 100 uF 25V R15 Lox
c22 10 ug 5y R16 2LoK
c23 100
S By
Diodes R10 11K
R20 22R
D1 N Loo1 R21 220R
D2 N 4001 R22 220R
D3 1N 4001 R23 100R
D4 N 4948 R24 100R
DS 1N 4148 R25 100R
D6 N 4148 R26 82n
D7 N 4148 R27 Z0R
R28 2K2
R29 130K
Fuse R30 Ly
R31 LK
781 500mA R32 1K
R33 10K = 1/8 watt
R34 10K
Inductance R35 10K - 1/8 watt
R36 100K
1.1 220 uH , R37 100K
Microphone
MIC1 Electret Condenser

DRG. AD.160.C. 212(Sht. 5 of 6)




9.

Switches

51 2PCO,
82 2PCO,
53 2PCo,
sh 2PCO,
55 2PCO,
56 2PCO,
87 2PCO,
58 2PCO,
59 1PCO,
Transistors
TR1

TR2

AD 160

MOTHER BOARD

(contd.)

COMPONENT CRCSS REFERENCE IJST

10.

ON~QOFF-CN
ON=-QFF~ON
OR=0FF--0ON
ON=NONE--ON
ON-OFF~ON
MOMENT
BBM
MOMENT
MOMENT

11.

BC 461
BC 549

DRG. AD.160.C. 312 {Sht. 6 of 6)

Variable Resistors

VR1 10K Log
VR2 10K Log
VR3 220K Pre Set

Zener Diode*

7D1 BzY &8 c5vé
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I/P MODULE(MIC/AMP )

AD 160

COMPONENT CROSS REFLBENCE LIST
Capacitors .
C1 0.47 nF 50v
ce 0.47 pF 50v
C3 10 pF 25v
Ch 100 pF 25v
C5 16 pl* 25v 5.
chH 0.1 1
cy 22 pF 16w
of3] 22pk
co 220pF
C10 2nap
C11 2ni2F

6.
Inductance
.1 220 aH
L2 220 mH

Registors
2R A5 ROrS

R 470R
R2 L70R
n3 120R
nh -

ns 1X
238 1K
R7 22K
RE 51K
R9 100R
nto 70K
R11 470K
R12 220R
R13 220R
Ri4 LoK
R15 Loy
R16 7K
R17 LK
18 100K
Rr19 638K
R20 1M

DRG. AD.160.D.30(Sht. 3 of 3)

Transformer

T1 BN 8303

Transistors

™R BC 549
TR2 HC 549
T3 Be 214
TRY BC 549

Variable Resistors

Vit 10K LoG
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AD 160

0/P AND LIMITER

COMPONENTS CROSS REFERENCE LIST

Capacitors L., Repistors (cont'd)
c1 0.47/50 uF _ R15 100K
c2 L7 uF 16v R16 10K
c3 10 uF 25v R17 100K
ch 10 uF 25v r18 100K
c5 10 uF 25v R19
c6 R20
c7 1.0 uF S0v 21
c8 10 uf 25v 22
9 10 uF 25v R23
c10 10 oF 25v R24
G 2p2artF R25
c12 22 pF R26
c13 10 uF 167 R27 &K
Cc1k 0.047 uF R28 47K
c15 1 uF 63v R29 1M
16 10w 16v R%0 LK
c17 0.047 uF E31 MO
c18 2n?2 32 220K
R33 100R
Diodes 3 R34 6K8
: K35 = 47K
g; Zg thg 5. Transistors
D3 AN 4148 TR
Db 1N 5148 TR2
. TR3
Op Amps TRL
TRS
1c1 TL 062 TRG"
Ic2 ’ TRY
IC3 TL 061 TRS
TRS BF 25GA
Resistors TR0 BRC 214
" LK &. Variable Resistors
T2 K2 VR1 10K LOG
R3 1M VR2
rh 390K : VR3 100K
RS VRh 100K _
§6 ~. Light Fmitting Diode
Rg 1ED 4 RED (Miniature)
RY " B, Switches
R10 e
BE11 L7 81 2PCO TOGGLE (on-n-on)
R12 16K s2 4PCO TOGGLE (on~n-on)
25 75K
Rth 10K

DRG. AD.160.D. 31 Sheet 3 of 3)
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AD 160

LINE I/P AMP
MONITOR O/P AMP
1KHz CSCILLATOR

COMPCONENT CROSS REFERENCE LIST

Capacitors 6. Variable Resistors
VR1 470R

ClL 2p2 VR2 50K

c2 10ur 25v

Cc3 10uF 25v

Cc4 100uF 25v

Ch 10uF 25v

Co  1500pF

o] 1500pF

C8 2p2

Inductances

L1 7220 uH ) Wire links normally fitted -

L2 270 uH ) Inductances fitted only when specified.

Op. Amps

IC2 TLOG62

Resistors

R1 100K

R 2Z 100K

R 3 240K

R 4 240K

R 5 150K

R 6 470K

R 7

R 8

R @

R10

R11

R12

R13 220R

R14 470R

R15 100K

R16 100K

Thermistor

THL RAS3

Drg. No. AD.160.D.322 (Sheet 3 of 3)
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PPM DRIVER

(BBC)

COMPONDNTS CRO5S REFERENCE LIST

Capacitors
FOUER S g S "

C1

c2

10 pF 16v
low leal
22 pF

Diodes

D1
D2
D3
[l

On .

IC1i
Ice

IN 4148
1IN 4148
1IN 4148
1N 4148

Amps

TL 062
LM 392

Resistors

nri
ne

AN i

R3
R4
R5
R6
R7
RE
RY
R10
R11
Ri2
R13
R14
R15
R16
R17
R18
19
R20
RrR21

20K
10K
10K
10K
1K
10K
4L7R
100K
300K
22K
221
39K
120K
390K
24K
20K
30K
GEI
120K
J2K
3K6

By Transistors
TR1 BC 549
TRZ ZTX 109
TR3 ZTX 109
TRY ZTX 109
TR5 ZTX 109

6. Variable Resistors
VIRl 200K
VRZ 10K
VR3 1K

7 Zener Diode
ZD1 BZY 88

C5VH

DRG. ab. ©043.0.203 (sht. 3 of 7)




AD 043

PPM DRIVER
{N.10)

COMPONENT CROSS REFERENCE LIST

Capacitors 5. Transistors
C1 10 pF 16v TR1 BC 549
low Jlealk TR2 27X 109

c2 22pF TR3 ZTX 109
TR 20X 109
™5 ZTX 109

Dicdes

D1 1IN 4148

D2 iN 4148 6. Variable Resistors

D3 1N 4148

D4 1N 4148 VR1 200K
VR2 10K
VR3 1K

Op. Amps

ic 1 T 062 7 Zener Diode
ICc 2 LM 392
ZD1 B3zY 88
C5V6

Resistors

RrR1 20K
R2 10K
R3 10K
R 10K
125 1X
R 10K
R7 L7R
Rna 100K
RY 300K
R10 208
R11 30K
R12 120K
R13 200K
R14 1M
R15 36K
R16 33K
R17 100k
18 180K
R19 330K
R20 L7 0K
rR21 K6

DRG. AD.OA3,D.303(3ht, 5 of T
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AD 043

VU DRIVER

COMPONLENT CROZS REFERENCE

LIST

Capacitors

ct 100pF
.(_).[f.." Amp_
Ic1 TL 061

Registors

R1 1M
R2 77K
R3 22K
R4 3IKG

Variable Resistors

VR1 10K

DRG.

AD.©2A3.D.304(5ht. 3 of 3)
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Capacitors

c1
c2
C3
ch
Cc5
o)
C7
c8

Diodes

D1
D2
D3
D4
D5

220
230

b7
100
220
220
220
220

IN
IN
BY
BY
BY

Inductances

AD 100

CONVERTER !

COMPONENT CROSS REFERENCE LIST

MF
pF
AF
AaF
pIncy
uk
nk
unF

4148
4148
206
206
206

1.1
1.2
L3

Resistors
AAge s RO S

51
R2
R3
4
R5
R6
R7
8
R9
R10

L¥7
100K
12K
39K
1K
1K5
1501
470R
82r

16v

63v
63v
16v
16v
16v
16v

D

T
54

GI

5. Op. Amps
IC1 4007 UB
6. Transistors
TR1 BD 131
TR2 BC 549%
TR3 2N 3904
7. Transformer
T1 47 250

8. Variable Resistor

Viz1 10K,
9.7Zener Diocde

ZD1 B2y 88 c11

zZDh2 BZX 61 C356

ZD3 BZY 88 c418

AD 100.D,68

(3heet 3 of 3)
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MAINS POWER SUPPLY TYPES AD100-09

SERVICE SECTION
. FOR SUITABLY QUALIFIED PERSONNEL ONLY

WARNING
For SAFETY service must be carried out by suitably Qualified Personne! only.

DANGER
Isolate the power supply unit from the mains supply before removing any covers.

FUSES: Three 20mm ANTI-SURGE (T) fuses protect the AD100-09 against fault
conditions. Should one fail, it is strongly recommended that the cause be traced.

The fuse holder on the front panel contains the mains fuse.

|250mA HRC TYPE T 240v AC|

For continued safety the specified fuse link must be fitted in the mains fuse holder
when a replacement is required. Ensure it is of a type approved by a National
Approved Body.

The bC fuses are fitted internally to the printed circuit board.

{1.0 AHRC TYPE T| ® REGULATED DC OUTPUT

|500mA HRC TYPE T| ™ BATTERY CHARGE OUTPUT

These are accessed by removing the top cover. Before carrying out this operation,
ensure the required SAFETY precautions are taken. ISOLATE the power supply unit
from the MAINS SUPPLY.

The regulated section of the power supply unit is of the series type, built around
transistor TR1. D1 and D2 create the full wave rectification from the centre tap
transformer. C1 acts as the smoothing capacitor. R1 and R2 create the path
supplying the current to the base of TR1 and the reference transistor TR2. The
output voltage is set by VR1 and the junction of this pre-set with R5 is fed to the base
of TR2. This control on TR2 determines the drive to TR1 and thus keeps the output
voltage constant.

TR3, R3 and R4 form an overload or short circuit protection. When the current
through R3 increases the voltage drop across R3 reaches a sufficient value to turn
TR3 on, which then ‘bleeds’ current from the base of TR1 and turns this device off.



HINTS ON FAULT FINDING (All readings DC VOLTS using a DVM)

1. ZD1 should have a potential of 7.5v +0.3v if the correct reference voltage is to be
set up. .

2. The base of TR2 should be 0.7v higher than that at the cathode of ZD1.
Reference Ov.

3. TR1 base shouid be 0.7v higher than its emitter.

4. With no load on the power supply the collector of TR1 should be approximately
22v. Reference Ov.

3. If the output voltage is low it could mean TR3 is short circuit.  This would cause
the base drive current to TR1 to be diverted.
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