DESIGNS DEPARTMENT HANDBOOK

No. 3.235(79)

AM9/21_ Intercom Microphone Amplifier

CONTENTS

1. INTRODUCTION

2. SPECIFICATION

. OPERATION

3
4. MAINTENANCE
>

o INSTALLATION

DRAWINGS

Circuit Diagram
Parts List

Assembly and Wiring
Detail

Component Location

Installation and Connections

D 47994 A2
D 47995 A4
D 47996 A3
D 47997 A4
D 47999 A3
D 48053 A3

D.D. Handbook No. 3.235(79)
Contents Sheet



DESIGNS DEPARTMENT HANDBOOK

No. 3.235(79)

AM9/21 Intercom Microphone Amplifier

INTRODUCTION

The AM9/21 ig intended for use as a microphone amplifier in inter-

com and talkback systems.

The amplifier has balanced input and

balanced output and provides -10dB nominal volume output. The
gain may be preset in the range +40dB to +70dB by means of a dual

switch on the p.c.b.

The amplifier also features a limiter operat-

ing at approximately +11dB output level to prevent serious distor-

tion due to output clipping.

SPECIFICATION
2.1 Performance Data
Input impedance

Gain

Frequency Response

Total Harmonic Distortion

Noise Factor

Normal operating output level

Maximum output level (clipping)

Limiter Range

Greater than 1.8kQ balanced.

+40dB to +70dB preset by a
dual switch, in 10dB steps,
with +5dB fine gain control.

100Hz to 10kHz +0dB, -3dB
w.r.t. 1kHz.

Less than 0.3% at 100Hz
(0dB into 1kQ load).

Better than 84B with 3002
input termination.

~10dB to 0OdB.

+12.5dB (24V supply, 1kQ
load).

Clipping is prevented in
normal use by the action
of the limiter.

Better than 184B operating
at +11dB +1dB output level.
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3.

2.2 Mechanical Data

P.C.B. Dimensions: 127 mm x 75 mm
Fixing Bracket : 30 mm high with 3 x M4 anchor huts
2.3 Installation Data
Power Requirements: =50V or +24V at 35mA approximately
or +12V or +24V or =24V at 20mA

approximately.

The connections are shown in D48053% A3,

Connector : 11-way ISEP plug. (PLA).
Input : PLA2, 3. ‘
Output : PLAG, 10,

OPERATION

The gain of the AM9/21 microphone amplifier may be preset in the
range +40dB to +70dB. This adjustment is provided in increments

of +10dB and +204B by a dual switch on the p.c.b. A fine adjust-
ment is also provided by means of a preset potentiometer which
gives a variation of +5dB on the nominal gain. To give the
nominal gein, +2dB the preset should be turned to its mid-position
The overall gain is the sum of 40dB plus the switch settings, +

the setting of the fine gain control.

MAINTENANCE

4.1 Cixrcuit Description

The AM9/?1 microphone amplifier input stage uses a transformer
(T1), with approximately 11dB voltage gain, to give a balanced
input and an operational amplifier (IC2) working as a non-
inverting amplifier with a gain of 33.3dB.

C7 gives high frequency roll off and R5, R7, C4 and C5
decouple IC2 from the supply rails. C8 gives low frequency
roll- off and a.c. couples the signal to IC3 operating as an
inverting amplifier.

The gain of IC3 may be varied by +10dB by switching R15 in
or out of the feedback logps using SA and by +20dB by switch-
ing R16 using SB. R11 gives +5dB variation on the nominal
gain. The step-down transformer (T2) on the output of IC3
gives 6dB lose to produce the required overall gains and
provides a balanced output.

The circuit is designed to operate at -10dB output level,
but will also work at zero level with +10dB headroom before
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the limiter acts. Serious distortion due to clipping is
reduced by the limiter circuit which operates when the out-
put level is in the range +10dB to +12dB., The output of

IC3 is fed via R18 and C9 to a d.c. restoring circuit con-
gisting of D3, D5 and C10.to produce a negative d.c. vbritrol
voltage.

A threshold of approximately -13V is achieved by D4 and
Vgs (off) of TR1 and when it is exceeded the control volt-
age increases the resistance of the F.E.T. and reduces the
gain of IC2., Normally the gate-to=-source voltage of the
F.ET. is OV and it is turned on with a meximum resistance
of 60Q.

When the F.E.T. is turned completely off R12 isswitched in
series with R9 reducing the gain of IC2 to 13.6dB i.e., the
limiter has a 204B maximum gain control range. R8 provides
a discharge time constant for C10 to give a time delay and

C6 decouples zener noise to ground to prevent a noisy out-

put signal.

Splite-mode or single-sided supplies can be used to power the
AM9/21 as an intermal 'OV' ig generated by IC1 to facilitate
biagsing of IC2 and IC3. C1 and IC1 couple the 'clean!
reference OV from the supply to the generated 'OV' and R4
maintains the stability of IC1. D1 and R1 act as a zener
regulator for operating the amplifier from supplies in the
range 45V to 55V.

4.2 Fault Location

N.B. In no instance should the 'OV! line be earthed, connected
to chassis or OV reference., Faults can be located by a simple
fault finding procedure:-

4.2.1 DC Checks

1. Connect supply available as in D 48053 A3 with
no input or output load.

a) If supply is +24V, =24V or +12V, check the volt=~
age on PLA1 w.r.t. PLA6 and 7 is +24V and current
drawn from supply is <25mA, typically 18mA.

or b) If supply is 424V or -50V, check the voltage on
PLA1 w.r.t. PLA6 and 7 is in the range +25V to
+30Vand current drawn from supply is <45mA, typi-
cally 35mA.

Check PLA5 is linked to incoming OV reference as
in D 48053 A3

Check voltage across C2 = voltage across C3 within
0.5V,

Check voltages on pins 7 and 4 of IC3 are the same
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4-2.2

4.2.3

4.2.4

ags on PLA1 and PLA 6 and 7 w.r.t. 'OV! line.

Check voltage drops across R7 and R5 are in the
range 2V to 5V. \

A,C. Gain Checks

N.B. Measure all a.c. levels with a high input
impedance voltmeter. Output unloaded. Set gain
of amplifier to 704B by moving SA (brown switch)
to +10dB and SB (red switch) to +20dB as indicated
on p.c.b. Set R11 to mid-position.

Apply ~T704B input level @ 1kHz and check output
is 0dB +2dB. Changeover SA, check output = -10dB
+2dB. Change over SB check output = -304B +2dB.

The output of T1 should be -59.1dB +1dB.
The output of IC2 (pin 6) should be -25.84B +1dB.

The output level of T2 should be 6dB +.5dB less
than its input level.

If the output of IC2 is too low, short TR1 from
drain to source to check it is not open circuited,
or has a high resistance. The voltage on the gate
of TR1 should be in the range OV to -1V w.r.t.
tOV* line.

Limiter Check

Reset the gain to 704B by moving SA (brown switch)
to +10dB and SB (red switch) to +20dB, as indicated
on p.c.b. Set R11 to its mid-position.

Apply -42dB @ 1kHz input level and check output
is in the range +10dB to +12d4B.

Check voltage on the gate of the F.E.T. is in the
range ~3.5V to =7V w.r.t. tOV?',

Check voltage across C10 is in the range 12V to
16V,

Check level at output of IC2 (pin 6) is in the
range -204dB to -10d4dB.

For operation of limiter see Section 4.1.
Noige Check

Short the input (PLA2, 3) and peak the noise to

5 on an unweighted T.P.M. with the gain set to
708B. (see 4.2.2) The output noise should be
less than ~55dB. If this is not the case check
output for hum, using a CRO, which should be less
than 8mV peak-to-peak. (Note, if the bracket is
not connected to the chassis for this test then
PLA4 must be used to make this connection (see
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D 48053 A3)).

5. INSTALLATION

5.1 Power Supplies

The AM9/21 is designed to operate from the following supply
voltages:-

+24V, =24V, +12V, +24V, =50V,

No internal modifications are required for any of the above
supplies, the changes are made externally.

The connections to AM9/21 are shown in D 48053 A3 and note
that PLA5, the reference input, must always be connected
to the clean incoming OV line from the power supply.

The above supply voltages are recommended, however, the
amplifier may be powered from lower voltages in the range
12V to 24V, with the OV reference connected to PLAH,
However, clipping will occur at a lower output level and
will not be prevented by the limiter which operates at
+11dB approximately. Note, the maximum voltage applied
between PLA1 and PLAS6 and 7 must not exceed 24.5V, or

D1 may turn on, taking excessive current.

As the circuit incorporates a supply rail splitter, the in-
put voltage need not be split symmetrically, therefore +15V,
0V, -~ 9V is acceptable.

The higher supply voltages, (+24V and -50V) are applied
between PLA11 and PLA1 and the range over which these will
work is 40V to 55V. OV is connected to PLA5 as before and
the supply voltage need not be split symmetrically for
correct operation.

5.2 Qutput Loads

The minimum recommended load impedance is 1kQ which gives
a reduction in gain of approximately 0.5dB. However, the
output level is sufficient, when the gain is set to 704dB,
to drive headphones (600Q and 8Q) directly and give a
reasonable output level. The circuit is designed however,
to feed the complementary power amp (AM5/20 D.D. Handbook
No. 3.193(77)) rather than drive a load directly.

The balanced output from T2 (AL/99APC) will also drive a
line up to 100 m long without adversely affecting the
frequency response of the amplifier.

5.3 Connections

The circuit has balanced input on PLA2 and PLA3 and balanced
output on PLA9 and PLA10. The power supply connections are
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5.12.79

described in 5.1. Connection is made via an 11-way ISEP

plug and socket. The input is designed to be fed from a
3009 microphone.

5.4 Mounting

The unit can be mounted either by connecting the bracket,
containing 3 x M4 anchor nuts, to a chassis or by using

the 4 x M2.5 mounting holes in the p.c.b. In the latter
case the bracket must be comnected to chassis, to shield

the input transformer, by connecting a line from chassis
to PLA4.
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