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DATA HANDBOOK SYSTEM

The Mullard data handbook system is made up of three sets of books, each comprising
several parts; plus the Signetics technical handbook.

The three sets of books, easily identifiable by the colours on their covers, are as follows:

Book 1 (blue) Semiconductor devices and
integrated circuits

Book 2 (orange) Valves and tubes

Book 3 (green) Passive components, materials,

and assemblies.

Each part is completely reviewed annually; revised and reprinted where necessary. Revisions
to previous data are indicated by an arrow in the margin.

The data contained in these books are as accurate and up to date as it is reasonably
possible to make them at the time of going to press. It must however be understood that no
guarantee can be given here regarding the availability of the various devices or that their
specifications may not be changed before the next edition is published.

The devices on which full data are given in these books are those around which we
would recommend equipment to be designed. Where appropriate, other types no longer
recommended for new equiprnent designs, but generally available for equipment
production are listed separately with abridged data. Data sheets for these types may be
obtained on request. Older devices on which data may still be obtained on request are
also included in the index of the appropriate part of each book.

Requests for information on the data handbook system (including Signetics data)and for
individual data sheets should be made to

Technical Publications Department
Mullard Limited

New Road

Mitcham

Surrey CR4 4XY

Telex: 22194

Information regarding price and availability of devices must be obtained from our
authorised agents or from our representatives.
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Section A

LOUDSPEAKERS

High power (= 10 watts) to DIN45500 requirements for high fidelity speakers.

SELECTION GUIDE

Cone diameter Type No. Shape of | Impedance | Maximum power Type of use
{inches) flange versions
(£2) w)
1 ADD140/T round 4,8 20, 40 Tweeter
1 ADD162/T round 8, 15 20,4 Tweeter
1 ADO163/T round 8,15 20,4 Tweeter
2 ADO0210/5q round 4.8 60 Squawker
2 ADO0211/Sq | round 4.8 60 Squawker
4 AD4050/W round 4,8 15 Woofer
5 AD5060/Sq octagonal 4,8 40 Squawker
5 ADS5061/Sq | octagonal 4,8 10 Squawker
7 AD7060/W octagonal 4,8 30 Woofer
7 AD7066/W octagonal 4,8 40 Woofer
B8 ADB000 octagonal - - Passive resonator
8 ADBOB1/W octagonal 4,8 30 Woofer
8 ADBOB6/W octagonal 4,8 40 Woofer
8 ADB067/W octagonal 4,8 40 Woofer
10 AD1065/W round 4,8 30 Woofer
10 AD10100/W | round 4.8 40 Woofer
High power (= 10 watts) full range loudspeakers
6 ADS061/M octagonal 4.8 10 7 litre enclosures
7 AD7062/M octagonal 4,8 30 7 litre enclosures
7 AD7063/M octagonal 4,8 10 25 litre enclosures
8% 9710/m8 round 8 20 Studio monitors,etec.
10 AD1065/M round 4,8,15 10 20 litre enclosures
12 AD1265/M round 4,8 15 20 P.A. systems
12 AD12100/HP | round 4,8 50 Guitar amplifier,
electronic organs.
12 AD12100/M | round 4,8,15 25 50 litre enclosures




Medium power (2 — 10 watts) dual cone loudspeakers

Cone diameter Type No. Shape of Impedance Maximum power
{inches) flange versions
(£2) w)
4%x6 AD4681/M oval 4,8,25 6
4x6 AD4691/M oval 4,8,15,25 4
5x7 AD5780/M oval 4,8, 15,25 6
5x7? ADS5790/M oval 4,8 15 4
i AD7080/M octagonal 4,8,15 6
7 AD7091/M octagonal 4,8 3
Medium power (2 — 10 watts) loudspeakers
3x56 AD3591/X oval 4,8, 15,25 3
3x5b AD3595/X oval 4,8 15,25 3
3x8 AD3880/X oval 4,8,15 4
3x8 AD3890/X oval 4,8,15,25 4
4 AD4080/X round 4,8, 15,25 3
4 AD4480/X square 4,8, 15,25 3
4 AD40B5/X round 4,8,15 3
4 AD4485/X square 4,8,15 3
4 AD4090/X round 8,15 2
4 AD4481/X4 square 4 8
4x6 AD4681/X oval 4,8, 15,25 6
4x6 AD4691/X oval 4,8, 15,25 4
4x8 ADA4890/X oval 4,8, 15,25 10
5x7 AD5780/X oval 4,8, 15,25 6
5x7 ADS790/X oval 4,8 4
7 AD7080/X octagonal 4,8 ]
7 ADT7091/X octagonal 4.8 3
Low power (1 — 3 watts) plastic frame loudspeakers
2% AD2071/Z round 4,8, 15,25 1
3 AD3071/Y round 4,8, 15,25 2
3 AD3371/Y square 4,8, 15,25 2
4 AD4072/X round 4,8,15,25 3
4 AD44T2/X square 4,8 15,25 3




Crossover networks

Crossover Type No. Impedance Maximum Tweeter impedance for
frequency versions power high sensitivity tweeters
{Hz) (£2) wj (£2)

1500 ADF1500/4 4 80 8

1800 ADF1500/8 B8 B0 15

2400 ADF2400/4 4 20 8

2400 ADF2400/8 8 20 15

650 and 2800 | ADF700/2600/4 4 80 8

700 and 2600 | ADF700/2600/8 B 80 15
Section B
TELEVISION TUNERS

Channel Supply voltage (V) Power gain | Noise factor |  Type No.
LOvEroge transistors tuning diodes (dB) (dB)

V. H.F. +12 +0.3 10 +28 20 7 ELC1042
V.H.F. +12 +0.3 10 +25 20 ELC1042/05
U.H.F.

21-69 +12 +0.3 to +25 22 7 ELC1043/05
W.H.F.

21 -69 +12 +0.3 to +25 12 7 ELC1043/06
U.H.FJ/V.H.F,

E2w0C

E5 to E12 +12 +0.5 to +28 29 6.5 ELC2000
E21 to EE9

U.H.F.

E21 10 EBY +12 +1 to +28 18 1.5 u321/321L0
U.H.F.

E21 to EB9 +12 +1 10 +28 19 1.5 U322/3221.0
V.H.F.

NZ1 to E4

1A to 1C

E5 10 E12 +12 +1 to +28 20 6.5 V3l

1D to 1J

ViH.F.

E2wC

Morocco 4 1012 +12 +1 to +28 20 6.5 V34

ANHEF,

E2 1051

S2 to (min) §17 +12 +1to +28 20 6.5 V315/315L0




Section C
MONOCHROME TELEVISION ASSEMBLIES
{for use with 110? picture tubes with a neck diameter of 28 mm)

Description Type No.

Deflection coil assembly AT1040/15
Deflection unit AT1074

Line output transformer AT2048/11
Line linearity control unit (adjustable) AT4042/02
Line linearity control unit (fixed) AT4042/14

Industrial monochrome assemblies for monitors, V.D.U. etc.

Deflection unit AT1071/01
Deflection unit AT1074

Line output transformer AT2102/01
Line output transformer AT2140/10
Line linearity control unit (adjustable) ATA4034/01
Line linearity control unit (adjustable) AT4036

Line linearity control unit (adjustable) AT4042/08

Line driver transformer

AT4043/59




Section D
COLOUR TELEVISION ASSEMBLIES
1109 self converging system (20AX)

Description

Type No.

Deflection coil assemblies

AT1080, 1083/01, 1085

Line output transformers AT2080/10, 2080/15
Line output transformers (diode split) AT2076/35, 2076/55
Multipole unit AT1081
Line linearity contral unit AT4042/38
Line driver transformer ATA043/29
Twist compensation unit ATA043/34
Bridge coil AT4043/38
Balancing coil {E — W) ATA4044/20
Balancing coil AT4044/26
Four pole adjusting coil AT4044/27
Switched mode power supply transformer AT2095
Delay lines and crystals
Chrominance delay line DL50
Chrominance delay line DL51
Chrominance delay line DLBO
Chrominance delay line DL700

Luminance delay lines
4.4 MHz crystal
8.8 MHz crystal

V5340/1, 400/1, 470/1, 550/1, 600/1
4322 152 01100
4322 14303120

Section E
MODULES

Description

Type No.

Voltage multiplying module
Voltage multiplying module
Voltage multiplying module
Voltage multiplying module

BG100

LP1174 Series
LP1194 Series
LP1196 Series
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INTRODUCTORY
LOUDSPEAKERS AL

INTRODUCTION

A correctly chosen loudspeaker is essential to obtain acoustic results from electro-
acoustic equipment.

The following factors should be considered when choosing a loudspeaker :

- Shape, size and attachment with reference to the available space:

- Quality and sensitivity, a compromise between fidelity of reproduction and price :
- The frequency response characteristic in relation to the kind of application :

- Impedance and power handling capacity, which should be adapted to the output stage of
the equipment :

- Appearance and finish.

To assist customers in making their choice our loudspeakers have been divided into
three main groups :

- High power (= 10 watt): (hi-fi/full range)
- Medium power (2 - 10 watt)
- Low power (= 2 watt)

High power types

High power types: tweeters, woofers, squawkers

These speakers have been specially designed for use in hi-fi equipment, where a high
power-handling capacity, a very wide frequency range and a negligible distortion level
are required. They all conform to the high fidelity standards of IEC268 and DIN45500.
Examples of application: sealed hi-fi enclosures with cross-over networks.

High power full range types

These types offer more than the medium and low power types and some of them meet the
hi-fi standards of IEC268 and DIN45500. Examples of application: discotheques, public
address systems, monitoring and hi-fi equipment in open or sealed enclosures.

Medium and low power types

The medium and low power speakers form an extensive group offering a diversity in
characteristics, size and price for all kinds of radio and television sets, music centres,
tape recorders, sound columns, etc.

Most of the medium and low power speakers contain a ferrite magnet (Magnadur). For
television sets and other applications where the external magnetic field should be as
small as possible, there are loudspeakers having a metal (Ticonal) magnet in a pot
system.

Mullard
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LOUDSPEAKERS INTRODUCTORY
NOTES

RESPONSE CURVES

For the medium and low power range one curve (a), showing the sound pressure as a
function of the frequency is given in the Data sheets.

For the high power range the curves a, b and ¢ are given, and for the squawkers and
tweeters a directional response curve @d).

Measuring conditions concerning mounting of the loudspeaker:

sound pressure distortion
curve a curve b curve d curve ¢
measured in anechoic half free field/ anechoic anechoic
range room anechoic room room room
Medium Aow unmounted
power
High power baffle or baffle or
full range unmounted ‘enclosure enclosure
High power |[tweeters unmounted baffle unmounted | baffle
range il baffl
squawkers unmounted € or unamounted | - e or
enclosure enclosure
woofers unmounted enclosure enclosure
TERMS AND DEFINITIONS

"Unmounted” : The loudspeaker is placed in a clamping set-up which does not influence
its radiation characteristics.

" Mounted in enclosure": The loudspeaker with the gasket outside the enclosure of dimen-
sions’ specified on the data sheet (flush mounted or front mounted as specified).

"Baffle": The loudspeaker is fitted to a baffle, dimensions of which are specified on the
data sheet (flush mounted or front mounted).

""Half free field": The acoustical conditions on the forward side approach those of free
space.

"* Anechoic room" : The acoustical conditions approach those of free space.
(IEC publication 268, part 5, section 1).

"Operating power" : is the sine-wave power input to the loudspeaker which corresponds
with a sound level of 96 dB with respect to 2 X10-4 ybar at a microphone distance of 1 m,
or 86 dB on a distance of 3 m respectively. This sound level is the average level over
the rated frequency range of the loudspeaker.

Mullard
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TEST METHODS AND MEASUREMENTS

The atmospheric conditions for measurement are:

Temperature 15to 35°C
Relative humidity: 45 to 75 %
Pressure: 860 to 1060 mbar

1 Impedance

The impedance is the modulus of the lowest value of the electrical impedance in the
frequency range above the bass resonance frequency of the loudspeaker as deter-
mined by the method specified in para. 3 below.

1.1 Measuring apparatus

- Audio frequency sinewave signal generator with a constant output voltage over the
range from O to 20 000 Hz.

- Linear amplifier with an output impedance not greater than 1/3 of the rated loud-
speaker impedance and a power output of approx. 0. 1 X the power handling capacity
of the loudspeaker.

- A 1Q resistor connected in series with the loudspeaker.

- An electronic voltmeter shunted across the 1 Q resistor.

1.2 Conditions
- The loudspeaker is unmounted.
- The power input to the loudspeaker will not exceed 0. 1 X the power handling capac-
ity as determined in para. 4 below.

1. 3 Measuring result

Rated impedance is stated on the data sheets. The measured impedance will not be
lower than 20% of the rated impedance.

2 Voice coil resistance

The voice coil resistance is the (d.c.) resistance of the voice coil.

2.1 Measuring apparatus

Low current d.c. Ohm-meter.

2.2 Conditions
The d.c. power input to the loudspeaker does not exceed 0.1 X the power handling
capacity.

2. 3 Measuring circuit
The rated resistance is given on the data sheets, tolerance + 10%

Mullard
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LOUDSPEAKERS INTRODUCTORY

3.1

3.2

3.3

NOTES

Resonance frequency

The resonance frequency is that frequency where the modulus of the electrical
impedance has its first principal maximum in an ascending scale, the electrical
input being such as to have no significant effect on the resonant frequency.

Measuring apparatus

Same as for "Impedance'. See para. 1.

Conditions
- The loudspeaker is measured unmounted.

- The resonance frequency is determined after applying to the loudspeaker for a
duration of 5 s a test signal equal to that required to test the power handling cap-
acity.

Measuring result

The resonance frequency is that frequency at which the voltmeter indicates the first
minimum deflection as the frequency is swept slowly from 0 Hz, the output voltage
of the amplifier being such that the voltmeter reads for the resonance frequency:

40 to 60 mV for loudspeakers with a rated impedance
less than 20 Q:

15 to 25 mV for loudspeakers with a rated impedance
between 20 @ and 100 Q:

4 to 6 mV for loudspeakers with a rated impedance
greater than 100 Q.

The rated resonance frequency is stated on the data sheets.

Power handling capacity
The power handling capacity is the nominal power which the loudspeaker will satis-
factorily handle as checked by an accelerated life test.

Test apparatus
- Generator supplying test signal in accordance with IEC268, para. 9. 3.

- Power amplifier with an output impedance not greater than 1/3 of the rated imped-
ance of the loudspeaker.

- Voltmeter indicating the r. m.s. value of the voltage.

Mullard
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4.2

4.3

Conditions

- A test voltage is applied to the loudspeaker for an uninterrupted period of 100 hrs.
The r.m.s. value of this voltage corresponds with the specified power handling
capacity of the loudspeaker.

- The test voltage has a frequency distribution corresponding with that of the output
of a filter as specified in IEC Publication 268, part 5 para. 9. 3 when fed from a
white noise source.

- If the loudspeaker is designed to operate in a restricted frequency range, the
corresponding network (filter) which is connected to the loudspeaker during the
test, is specified on the data sheet. The test voltage is measured at the input
terminals of the network.

- The method of mounting is as specified on the data sheet.

Test result

To pass this test the loudspeaker has to function properly at the end of the test
period. Deviation from the specified resonance frequency is allowed.

Total non-linear distortion

This is the ratio between the r.m.s. value of the harmonic content of the sound
pressure to the value of the total sound pressure over the frequency range of the
loudspeaker.

The difference in dB between fundamentals and harmonic contents, can be converted
into a distortion percentage with the aid of the following nomogram.

08144

100 IS
(%)
50
20
N
10
5
2
1 \\
0 10 20 30  (dB) 40

Difference in dB converted into % distortion

Mullard
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LOUDSPEAKERS INTRODUCTORY
NOTES

5.1 Conditions
- The loudspeaker is mounted as specified on the data sheet.
- The power input to the loudspeaker is the operating power.

- The microphone distance is as specified on the data sheet. (See also definition of
"Operating power").

5.2 Measuring result

The distortion curve with its limit of high power loudspeakers is given on the data
sheet.
6  Sweep voltage

The sweep voltage test imposes on the loudspeaker a sinusoidal test signal of spec-
ified constant amplitude. The frequency of this signal is swept through the specified
frequency range.

6.1 Test apparatus
- Audio frequency sinewave signal generator with a constant output voltage over the
range from 0 to 20 000 Hz.

- Linear amplifier with an output power appropriate to the loudspeaker under test
and an output impedance not greater than 1/3 X the rated loudspeaker impedance.
For power see 6. 2.

- An electronic voltmeter with high input impedance.

6.2 Conditions
- The loudspeaker is tested unmounted.
- The input voltage is

a) for the medium and low power range such that the power input to the loudspeaker
is 0.5 x the specified power handling capacity.

b) for the high power range as specified on the data sheets.

- If the loudspeaker is designed to operate in a restricted frequency range, the
corresponding network (filter) which is connected to the loudspeaker during the
test, is specified on the data sheet. The test voltage is measured at the input
terminals of the network.

6. 3 Test result
To pass this test the loudspeaker has to function properly during the test,

7  Flux density

This is the magnetic flux density measured in the air gap.

Mullard
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7.1 Measuring apparatus

- Differential search coil

* Galvanometer

7.2 Conditions

- The distance between the centres of the two coils is equal to the air gap height
minus 1 mm.

- The two coils are put into the air gap symmetrical with respect to the poleplate.

7. 3 Measuring result

The minimum flux density as measured on production samples is stated on the data
sheet.

8  Frequency response

The frequency response is the graph representing the sound pressure as a function
of frequency applying to the loudspeaker a constant sine-wave signal V.

8.1 Measuring apparatus

- Microphone Bruel and Kjaer, type 413, 4145

- .Microphone amplifier Bruel and Kjaer, type 2606, 2607, 2608
- Cathode follower Bruel and Kjaer, type 2619

- Sine /random generator Bruel and Kjaer, type 1024

- Level recorder Bruel and Kjaer, type 2305, 2307

The apparatus is set as follows:

- Writing speed 125 mm/s
- Paper speed 3 mm/s
- Range potentiometer 50 dB

- Lower limiting frequency 10 Hz

- Rectifier response r.m.s.

- Writing width 100 mm

- Compressor speed 300 dB/s

8,2 Conditions
- Sine-wave signal V= /W. Zr

where
- for anechoic room measurements W = 50 mW, unless otherwise stated on the data
sheets.

V = test voltage
Z, = rated impedance as specified on the data sheet

- Microphone position: in axis of loudspeaker on a distance of
50 cm for anechoic room measurements

- Curve a is measured in a anechoic room; loudspeaker unmounted

- Curve b is measured in a balf free field; loudspeaker mounted as specified on the
data sheet

- Curve d is measured in a anechoic room; loudspeaker unmounted,

Mullard

L.S. Intro Page 8



LOUDSPEAKERS INTRODUCTORY
NOTES

8.3 Measuring result

A description of the sensitivity and the frequency response curve(s), together with
the limits for curve a are given on the data sheet.

9  Direction of magnetisation
The magnet is so magnetised that the centrepole is south for systems with a ring
magnet, and north for systems with a slug magnet.

10 Polarity

The cone of the loudspeaker will move outward when a d.c. voltage is applied to the
terminals so that the red marked terminal is positive.
The voltage applied does not exceed the ""sweep voltage" .

Mullard
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ADO140/T.

1 inch HIGH POWER DOME TWEETER LOUDSPEAKER

APPLICATION

For the reproduction of audio frequencies from 1600 Hz to 22000 Hz in multi-way high-
fidelity loudspeaker systems. Minimum recommended cross-over frequency 1600 Hz
with 12 dB/octave slope.

TECHNICAL DATA version
T4 T8
Rated impedance 4 8
Voice coil resistance '3, 4 6,3 Q
Rated frequency range 1600 to 20 000 Hz
Resonance frequency 1200 Hz
Power handling capacity, )
measured with filter:12 pF - 0,35 mH 20 w
SpuF - 0,2 mH 40 w
8uF - 0,5 mH 20W
3,2uF - 0,35 mH 40 W
loudspeaker unmounted
Operating power 4 w
Sweep voltage (500 to 20 000 Hz) 3 4,5V
Energy in air gap 59 m]
Flux density 0,9 T
Air-gap height 2,5 mm
Voice coil height 2,4 3,2 mm
Core diameter 25 mm
Magnet material Magnadur
diameter 61 mm
mass 0,1 kg
Mass of loudspeaker 0,25 kg

The loudspeaker has a polycarbonate dome and a voice coil of aluminium wire.

Connection to the loudspeaker is by means of 3.2 mm (0.12 inch) tag connectors or by soldering.

< Mullard W(J“"‘”g"‘ ‘



ADO140/T.

Dimensions (mm)

94,2
max

L —

85
-] -
max

24,5 max-»

- 87+04
Fig.1

72705071

One tag is indicated by a red mark for in-phase connection

Baffle hole diameter 75 mm.
Face of loudspeaker should lie in line with plane of baffle.

FREQUENCY RESPONSE CURVES

Curve b: Sound pressure measured in half free field, input at operating power.
Loudspeaker mounted on baffle, dimensions 50 x 50 mm.

Curve ¢: 2nd and 3rd harmonic distortion, measured at the operating power of 4 W-in
anechoic room. Loudspeaker unmounted.

2 June 1978 ( Mullard \3



1 inch high power dome tweeter loudspeaker

ADO0140/T.

20

10 kHz

72705061

5

bV

Cd2

JAVAY

1

/
/
500 Hz

Fig. 2

200

100

50

20

100
dB
90
80
70

60

50
10

< Mullard

June 1978 3






1 INCH HIGH POWER AD0162 /T,
DOME TWEETER LOUDSPEAKER

APPLICATION

For use in direct and indirect radiating systems for reproduction of audio frequencies
from 2000 Hz to 22 000 Hz with very low distortion in multi-way high fidelity loudspeaker
systems in accordance with DIN45500. Minimum recommended cross-over frequency
1600 Hz. The loudspeaker has a very high sensitivity.

TECHNICAL DATA
version
T8 TS
Rated impedance 8 15 Q
Voice coil resistance 6,3 12,5 Q
Rated frequency range 2000 to 22 000 Hz
Resonance frequency 1000 Hz
Power handling capacities a/b (see Fig. 1)
at 2000HzC = 8pF L =0,5 mH 20/4 W
C=3,3puF L= 1 mH 20/4 w
at 4000 Hz C = 3,2 yF L = 0,35 mH 50/6 w
C=1,5uF L=0,8 mH 50/6 w
Operating power 2 w
Sweep voltage 4,5 5,5 \Y
frequency range : 500 - 20000 Hz
high pass filter : 8§ pF - 0,5 mH
Energy in air gap 75 m]
Flux density 1,2 T
Air gap height 2,5 mm
Voice coil height 2,4 3,4 mm
Core diameter 25 mm
Magnet material Magnadur
diameter 72 mm
mass 0,24 kg
Mass of loudspeaker 0,5 kg

The loudspeaker has a polycarbonate dome and a diffusor integrated in the cover.

Connection to the loudspeaker by means of 2,8 mm (0, 11 inch) Fastons or soldering.

Mullard
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foudspeaker

L b unmounted

|

Fig.1. Measuring circuit.
' a = gystem power handling capacity
b = loudspeaker power handling capacity.

Qe—n ——»1
o

72750146

Dimensions (mm)

i
—q 1
1
- 1
[ |
'
- |
sl —»‘ L— 0595 30 . |
max 1
Fig. 2. 32,4 max — -~ 87£01 2o

One tag is indicated by a red mark for in-phase connection.
Face of loudspeaker should not lie behind plane of baffle.

FREQUENCY RESPONSE CURVES (see Fig.3)

Curve b: Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz, over the width of one octave, the sound pressure may be a
maximum of 2 dB lower than indicated.

Curve c: 2nd and 3rd harmonic distortion, -measured at the operating power of 2 W in
anechoic room, loudspeaker unmounted.

Mullard
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1 INCH HIGH POWER AD0162 /T.
DOME TWEETER LOUDSPEAKER
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ADO163/T.

1 INCH HIGH POWER DOME TWEETER LOUDSPEAKERS

APPLICATION

For use in direct and indirect radiating systems for reproduction of frequencies from 2000 Hz to

22 000 Hz with very low distortion in multi-way high-fidelity loudspeaker systems in accordance with
DIN 45500. Minimum recommended crossover frequency 2000 Hz. The loudspeaker has a very high
sensitivity.

TECHNICAL DATA version
T8 T15

Rated impedance 8 15 Q
Voice coil resistance 6,3 125 Q
Rated frequency range 2000 t0 22000 Hz
Resonance frequency 1300 Hz
Power handling capacities, a/b (see Fig.1),
loudspeaker unmounted,

at2000 Hz;C= 8uF;L=05 mH 20/4 W

at2000 Hz;C=33uF; L= 1 mH 20/4 W

at 4000 Hz; C =3,2 uF; L = 0,35 mH 50/6 w

at4000 Hz; C=15puF; L=0,8 mH 50/6 W
Operating power 2 w
Sweep voltage,

frequency range: 500 to 20 000 Hz

high pass filter:

8 uF — 0,5 mH 45 "

33uF—1mH 556V
Energy in air gap 75 mJ
Flux density 1,2 T
Air-gap height 25 mm
Voice coil height 24 34 mm
Core diameter 25 mm
Magnet material Magnadur

diameter 72 mm

mass 0,24 kg
Mass of loudspeaker 0,5 kg

The loudspeaker has an impregnated textile dome and a diffuser integrated in the cover. Connection to
the loudspeaker by means of 2,8 mm (0,11 inch) Fastons or soldering.

< Mullard W( ey 197



ADO163/T. J L

C

i L b loudspeaker
unmounted

a
o 7275014

Fig.1 Measuring circuit.
a = system power handling capacity.

b = loudspeaker power handling capacity.

Dimensions (mm)
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—>| L10.5+g'5 {3x)

85
e max -
8701 7269999

l— 32,4 max —»!

Fig.2
One tag is indicated by a red mark for in-phase connection. Face of loudspeaker should not lie behind

plane of baffle.

FREQUENCY RESPONSE CURVES (see Fig.3)
Curve b: Sound pressure measured in anechoic room, loudspeaker unmounted.
Curve c: 2nd and 3rd harmonic distortion, measured at the operating power of 2 W in anechoic room,

loudspeaker unmounted.
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1 inch high power dome tweeter loudspeakers ADO163/T.
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2 inch HIGH POWER ADO0210/5q.
DOME SQUAWKER LOUDSPEAKER

APPLICATION

For the reproduction of audio frequencies from 500 to 5000 Hz with very low distortion
in multi-way high-fidelity loudspeaker systems according to DIN45500.
The loudspeaker has an excellent spherical radiation pattern.

TECHNICAL DATA version
Sq4 Sq8
Rated impedance 4 8 <
Voice coil resistance 3,4 6,6 Q
Resonance frequency 370 Hz
Rated frequency range 550 to 5000 Hz
Power handling capacity, w
measured with filter 26 yF - 1,2 mH 60
18 pF - 2,4 mH 60
loudspeaker unmounted
Power handling capacity of speaker only 20 w
Operating power 5 w
Sweep voltage (100 to 10 000 Hz, filter 36 pF - 1,2 mH 4,5 A%
18 uF - 2,4 mH) 6,3V

Energy in air gap . ’ 0 m]
Flux density 0,8 T
Air-gap height 5 mm
Voice coil height 3,3 3,6 mm
Core diameter 50 mm
Magnet material Magnadur

diameter 102. mm

mass 0, 42 kg
Mass of loudspeaker 1 kg

The loudspeaker has a paper dome, textile rim and a sealed pbt: no acoustic isolation
required. :

Connection to the loudspeaker is by means of 5,1 mm (0, 2 inch) Fastons or soldering.

Muliard
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Dimensions {(mm)

291 9105 81126 1
max max  max 93

126£0,2

134,2 max

—_— 12702921

Fig. 1
1y Baffle hole diameter 110 mm

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES
Sce Fig. 2 Input power 50 mW

Curve b: Sound pressure measured in anechoic room, loudspeaker mounted on DIN baffle
at operating power. '

Curve ¢: 2nd and 3rd harmonic distortion, measurcd at the operating power of 5 W in.
anechoic room. Loudspeaker front meunted on DIN haffle.

Mullard
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2 inch HIGH POWER AD0210/Sq.
DOME SQUAWKER LOUDSPEAKER
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J L ADO211/Sq.

2 INCH HIGH POWER DOME SQUAWKER LOUDSPEAKER

APPLICATION

For the reproduction of audio frequencies from 500 to 5000 Hz with very low distortion in multi-way
high-fidelity loudspeaker systems according to DIN 45500, The loudspeaker has an excellent spherical
radiation pattern.

TECHNICAL DATA version
Sq4 Sq8

Rated impedance 4 8 Q
Voice coil resistance: 34 66 Q
Resonance frequency 340 370 Hz
Rated frequency range 550 to 5000 Hz
Power handling capacity, loudspeaker unmounted, measured with filter

50 uF — 1,6 mH 60 w

24 uF — 3,2 mH 60 W
Power handling capacity of speaker only 20 w
Operating power 5 w
Sweep voltage (100 to 10 000 Hz, filter 50 uF — 1,6 mH 4,5 \")

24 yF — 3,2 mH) 6,3 V

Energy in air gap 250 mJ
Flux density 0,8 T
Air-gap height 5 mm
Voice coil height 3,3 3,6 mm
Core diameter 50 mm
Magnet material Magnadur

diameter 102 mm

mass 0,42 kg
Mass of loudspeaker 1 kg

The loudspeaker has a textile dome and surround, and a sealed pot; no acoustic isolation required.
Connection to the loudspeaker is by means of 5,1 mm (0,2 inch) Fastons or soldering.
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ADO211/Sq.

Dimensions {(mm)

"l 10,5 (4x)

| @918105 @1
max max m

->‘ -85 max

| 28max = 126402 ————»
[+~ 47max —*
f—— 108 max ————» 134,2max Prrre

Fig. 1
* Baffle hole diameter 110 mm.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve a: Sound pressure measured in anechoic room, loudspeaker mounted on |EC baffle at operating
power.

Curves d2 and d3: 2nd and 3rd harmonic distortion, measured at the operating power in anechoic
room. Loudspeaker front mounted on IEC baffie.
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2 inch high power dome squawker loudspeaker ADO211/ Sq.
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AD2071/Z.

N

2%, INCH LOW POWER LOUDSPEAKER

APPLICATION
For portable receivers and intercoms.

TECHNICAL DATA version
Z24 z8 Z15 7225

Rated impedance » 4 8 15 25 Q
Voice coil resistance 3,5 7.1 13,7 228 193
Rated frequency range 180 to 4000 Hz
Resonance frequency 360 Hz
Power handling capacity, loudspeaker 1 W
unmounted, measured without fiiter
Operating power (sound level 90 dB, 0,5 in) 0,25
Sweep voltage (frequency range: 240 to 15000 Hz) 1 1.4 1,9 25 Vv
Energy in air gap 12,7 mJ
Flux density 0,74 T
Air-gap height 25 mm
Voice coil height 2,7 2,2 3,0 3,6 mm
Core diameter 10
Magnet material Magnadur

diameter 31 mm

mass ) 0,02 kg
Mass of loudspeaker 0,064 kg

The loudspeaker has a plastic frame, and a paper cone and surround. Connection to the foudspeaker
by means of 2,8 mm (0,11 inch) Fastons or soldering.

g Mu“ard W (Se'ptember 1977



AD2071/2.

Dimensions (mm)

y [
1l
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. 1
] D314
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L
|
4—7—————7—7745,2 —_— - 4’1,5*
—»| |22
B4 max > g2 {
! max '+
4_19,7qu_> 7275479
Fig.1.

*Baffle hole and clearance depth required for cone movement at the specified power handling capacity.

One tag is indicated by + sign for in-phase connection.

FREQUENCY RESPONSE CURVE (see Fig. 2)
Sound pressure measured in anechoic room, loudspeaker mounted on |EC baffle.

September 1977 Mullard \vJ



2% inch low power loudspeaker

AD2071/Z.
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AD3071/Y
AD3371/Y
3INCH LOW POWER LOUDSPEAKER
APPLICATION
For portable receivers and intercoms.
TECHNICAL DATA
version
Y4 Y8 Yi5 Y25

Rated impedance 4 8 15 25 19
Voice coil resistance 3.5 7.7 137 228 Q
Rated frequency range 100 to 6000 Hz
Resonance frequency 250 Hz
Power handling capacity, loudspeaker 2 w
unmounted, measured without filter
Operating power (sound level 90 dB, 0.5 in) 0.225 w
Sweep voltage (frequency range 170 to 15 000 Hz) 1.4 20 2.7 35 \%
Energy in air gap 12.7 mJ
Flux density 0.74 T
Air-gap height 25 mm
Voice coil height 2.7 2.2 3.0 3.6 mm
Core diameter 10 mm
Magnet material Magnadur

diameter 31 mm

mass 0.02 kg

0.069 kg

Mass of loudspeaker

The loudspeaker has a plastic fr;mé, and a paper cone.and surround. Connection to the loudspeaker

by means of 2.8 mm (0.11 inch) Fastons or soldering.

< Mullard 7( o7



AD3071/Y
AD3371/Y

Dimensions (mm)
AD3071/Y
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-
max D8z3L
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AD3371/Y
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Baffle hole 72 mm diameter
Fig.2
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3 inch low power loudspeaker
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3 x5 INCH OVAL

MEDIUM POWER LOUDSPEAKER

APPLICATION

AD3591/X

For use in portable radios, tape recorders and, due to absence of stray magnetic field, this loudspeaker

can also be used in television sets. High sensitivity.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Rated frequency range
Resonance frequency

Power handling capacity, measured without filter,
loudspeaker unmounted

Sweep voltage
Energy in air gap
Flux density
Air-gap height
Voice coil height
Core diameter

Magnet material
diameter
mass

Mass of loudspeaker

The loudspeaker has a paper cone and surround.

version
X4 X8 X156 X25
4 8 15 25
34 7.2 13,8 226
85 to 12000
180
3
24 35 4,7 6,1
39
08
2
2 1.8 2,55 28
18
Ticonal Ticonal Ticonal Ticonal
18
0,027
0,13

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

OCTOBER 1977
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Dimensions (mm) Baffle hole

~—f

32,2
max

J

130,9 1245
max *02 ]

—olle2 9 | le45max

0,5

+—— 759max —— -> :'?&i -

-— az’g max - 7275453

Fig. 1.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE (see Fig. 2)

Curve a: Sound pressure.

Curves d2 and d3: 2nd and 3rd harmonic distortion.

The curves are measured in anechoic room, loudspeaker mounted on IEC baffle.

Mullard

AD3591/X Page 2



3 x 5 INCH OVAL AD I/ X
MEDIUM POWER LOUDSPEAKER 359/
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3 x 5 INCH | AD3595/X

MEDIUM POWER LOUDSPEAKER

APPLICATION

For use in portable radios, tape recorders and, due to absenceof stray magnetic field, this loudqaeaker
can also be used in television sets. High sensitivity.

TECHNICAL DATA version
x4 X8 X15 X25

Rated impedance 4 8 15 2% Q
Voice coil resistance 34 7.3 135 25 Q
Rated frequency range 90 to 15000 Hz
Resonance frequency 180 170 170 170 Hz
Power handling capacity, measured without filter,

loudspeaker unmounted 3 w
Operating power (sound fevel 80 dB, 1 m) 1.5 w
Sweep voltage, frequency range: 80 to 20 000 Hz 25 35 4,7 62 Vv
Energy in air gap 20,5 mJ
Flux density 0,77 T
Air-gap height 25 mm
Voice coil height 35 42 27 33 mm
Core diameter 145 mm
Magnet material Ticonal

diameter 145 mm

mass 0,013 kg
Mass of loudspeaker 0,13 kg

The loudspeaker has a paper surround and a foam plastic gasket on the flange. Connection 1o the
loudspeaker by means of 2,8 mm (0,11 inch) Fastons, or soldering.

OCTOBER 1977 AD3595/X Page 1



Baffle hole

—>'<—2_815 -+ le-4.5 max
-— 75’9qu — - :r?ai I4—

"‘50,2 max-> 7275452

Fig. 1.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve a: Sound pressure.
Curves d2 and d3: 2nd and 3rd harmonic distortion, measured at the operating power of 1,5 W.

The curves are measured in anechoic room, loudspeaker mounted on IEC baffle.

Mullard
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3 x 5 INCH AD3595/X
MEDIUM POWER LOUDSPEAKER I
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3 x 8INCH OVAL MEDIUM POWER
LOUDSPEAKERS

APPLICATION

For use in portable radios and tape recorders

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter,
loudspeaker unmounted

Sweep voltage
Energy in airgap
Flux density
Ajrgap height
Voice coil height
Core diameter

Magnet material
diameter
weight

Weight of loudspeaker

The loudspeaker has a paper cone and a treated paper surround.

AD3880/X
Series
version
X4 X8 X15
4| 8 15 Q
3,4 7,1 13,8 Q
120 120 120 Hz
4 4 4 w
2,8 | 5,5 5,5 v
55 55 55 mJ
1 | 1 1 T
3 3 3 mm
2,4 3,1 2,5 mm
18 18 18 mm
Magnadur
53 53 53 mm
0,1 0,1 0,1 kg
0,3 103 0,3 kg

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

FEBRUARY 1977
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Dimensions (mm)

<+—— 82,4 max ——

lf— 62102 —»

<-53%041

2054 197
max max

184
+02

!

Fig. 1

- 341 max l‘—
-
|
|
|
|
|
|
i
! i —
545 60
max max
|
baffle hole
1
R2578+0,2
—— 195
I R24,240,2
- - 72 = 156000,
1min?

1) Baffle hole and clearance depth required for cone movement at Specified power handling

capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

See Fig.2. Input power 50 mW

Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sound pressure may be, over the width of one octave,

maximum 2 dB lower than indicated.

Mullard
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3 x 8INCH OVAL MEDIUM POWER AD3880/X
LOUDSPEAKERS Series
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3 x 8INCH OVAL MEDIUM POWER

LOUDSPEAKERS

APPLICATION

For use in portable radios and tape recorders.
The absence of stray field due to ticonal sinterpot miagnet system, makes this loudspeaker
also suitable for use in television sets.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter,
loudspeaker unmounted

Sweep voltage
Energy in airgrap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter
weight

Weight of loudspeaker

The loudspeaker has a paper cone and a treated paper surround.

AD3890/X

version
X4 X8 X15 X25
4 8 15 25
3,4 7,1 13,5 22,7
120 120 120 120
4 4 4 4
2,8 4 5,5 7,1
39 39 39 39
0.8 0,8 0,8 0,8
3 3 3 3
2,4 2,8 2,5 2,8
18 18 18 18
Ticonal |Ticonal | Ticonal | Ticonal
18 18 18 18
0,027 0,027 0,027 0,027
0,21 0,21 0,21 0,21

Series

mm
kg

kg

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

FEBRUARY 1977
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Dimensions (mm) I‘— 55,3 max —»
- je—82.Lmax ——— > 341 max |+
-—62+02 i |

L» <5340 Jl

4 ! |

i 322 60 765

2r32‘:r:3:7x ;80LZ m:x mlcx max
| |

7 N1

R2578+0,2
e

R24.240.2

l‘-—

Fig.1 'min"

74 max — 1 72 1 25500

1y Baffle hole and clearance depth required for cone movement at specified power handling
Capacity. ‘
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE
See Fig.2. Input power 50 mW

Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sound pressure may be, over the width of one octave,
maximum 2 dB lower than-indicated.

Mullard
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3 x 8INCH OVAL MEDIUM POWER AD3890/X
LOUDSPEAKERS Series
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AD4050/W

4 INCH HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

The absence of stray field due to Ticonal sinterpot magnet system makes this loudspeaker very suitable

for use in television sets. It can be used in sealed acoustic enclosures and in bass reflex enclosures of

maximum 7 litres.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Rated frequency range
Resonance frequency

Power handling capacity measured without filter,
mounted in 7 1 bass reflex enclosure

Operating power

Sweep voltage, frequency range; 30 to 6000 Hz
Energy in air gap

Flux density

Air-gap height

Voice coil height

Core diameter

Magnet material
diameter
mass

Mass of loudspeaker

version
w4 W8

3.2 7
35 to 2000
60

15
8
5.5 7.75
100
0.85
5
6
25

Ticonal
25
0.06

0.42

mm
kg

kg

The loudspeaker has a rubber surround and a sealing strip at the rear of the basket. Connection to the
toudspeaker by means of 2.8 mm (0.11 inch) Fastons, or soldering.

Q
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AD4050/W J L

Dimensions {mm)

N
_J . 48,3 852
max max
e J

| W
=
3 min'"

| =5 1max

- 101,9max —» —| 294max +e—

4—55'sm°x____, 7275512

(1) Baffle hole and clearance depth required for cone movement at the specified power handling
capacity.
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve a: Sound pressure measured in anechoic room, loudspeaker mounted in 7 | bass refiex enclosure.
Curves d2 and d3: 2nd and 3rd harmonic distortion, measured at the operating power.
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4 inch high power woofer loudspeaker AD4050/W
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-

4 INCH MEDIUM POWER LOUDSPEAKERS

APPLICATION
For portable receivers and intercoms.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Rated frequency range
Resonance frequency

Power handling capacity, loudspeaker
unmounted, measured without filter

Operating power (sound tevel 90 dB, 0,5 in)
Sweep voltage (frequency range 100 to 20 000 Hz)
Energy in air gap

Flux density

Air-gap height

Voice coil height

Core diameter

Magnet material
diameter
mass

Mass of loudspeaker,
round flange version
square flange version

version
X4 X8 X15 X256
4 8 15 25 Q
35 71 137 228 Q2
80 to 15000 Hz
170 Hz
3 w
0,18 w
14 2 27 35V
12,7 mJ
0,74 T
25 mm
27 2,2 30 36 mm
10 mm
~ Magnadur
31 mm
0,02 kg
0,079 kg
0,087 kg

The loudspeakers have a plastic frame, and a paper cone and surround. Connection to the loudspeakers

is by means of 2,8 mm (0,11 inch) Fastons or soldering.

o Mullard W( e



AD4072/X.
AD4472/X.

Dimensions {(mm)

- 20,3max I<—

\ 105 max

Fig. 1b.

One tag is indicated by a red mark for in-phase connection.

0314 975
max max

L

<-4 max

7275477

«-30,5max—»

L

<-4 max
- 20,3max e
«-305max-—» 727547

2 September 1977 ( Muliard
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4 INCH MEDIUM POWER AD4080/X
LOUDSPEAKERS AD4480/X
Series

APPLICATION

For portable receivers, small tape recorders and intercoms.

TECHNICAL DATA
version
X4 X8 X15 X25
Rated impedance 4 8 15 25 Q
Voice coil resistance 3,4 7,1 13,8 22,6 Q
Resonance frequency 165 165 165 165 Hz
Power handling capacity, 3 3 3 3 w
measured without filter
loudspeaker unmounted
Sweep voltage 2,45 3,5 4,75 6,1 A%
Energy in airgap 55 55 55 55 m]
Flux density 1 1 1 1 T
Airgap height 3 3 3 3 mm
Voice coil height 2,4 3,1 2,55 2,8 mm
Core diameter 18 18 18 18 mm
Magnet material Magnadur
diameter 53 53 53 53 mm
weight 0,1 0,1 0,1 0,1 kg
Weight of loudspeaker 0,25 0,25 0,25 0,25 kg

The loudspeaker has a paper cone and surround.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Mullard
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Dimensions (mm)
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Fig. la Round flange version
o
545 61 103,4
max max max
l 7268300
—=| ‘443 max
01052max ———————» —| «-7,9 max
. : 17,2
Fig.1b Square flange version i L—
<— 39max —~|

Baffle hole diameter 96 mm.

One tag is indicated by a red mark for in-phase connection.
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4 INCH MEDIUM POWER

LOUDSPEAKERS

AD4080/X

AD4480/X

Series

0z ZHAOL

S

Mur g xomod nduy *PaIBOIPUT UBY) I9MO] gP 7 WNWITXEW
‘9ABIO0 SUO JO YIPTM SYI ISA0 ‘aq Aewr 2anssaxd punos ayj ‘zp 00T SA0QY
‘pojunowrun Iayeadspno] ‘WoOX oroydaue Ul paansesuwl sinssaid punog

AAAND ASNOISTY ADNINOTYA
4 ‘ ZHO00S 114 ({[1} 0s 0z

14

T

L

/_—b’—-

143

"x/oswh7av

"x/080%7QV ap

ol

1'062892ZL

AD4080/X Page 3

Mullard







4 INCH MEDIUM POWER ADA085/X
LOUDSPEAKER AD4485/X

APPLICATION
For audio equipment in general. Frequency response up to 12 kHz, high sensitivity in bass region.

TECHNICAL DATA version
X4 X8 X15

Rated impedance 4 8 15 Q
Voice coil resistance 34 71 136 Q
Rated frequency range 80 to 14000 Hz
Resonance frequency 150 Hz
Power handling capacity, measured without fiiter,

loudspeaker unmounted 3 w
Operating power (sound level 90 dB, 1 m) 0,7 w
Sweep voltage (75 to 20000 Hz) 25 35 47 V
Energy in air gap 38 mJ
Flux density 1,1 T
Air-gap height 25 mm
Voice coil height 35 41 27 mm
Core diameter 14 mm
Magnet material Magnadur

diameter 46 mm

mass 0,053 kg
Mass of loudspeaker 0,16 kg

The loudspeaker has a paper rim. pmmctionttothe loudspeaker can be made by means of Fastons
or by soldering. )
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Dimensions (mm)
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Fig. 1a Round flange type AD4085/X.
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Fig. 1b Square flange type AD4485/X.

105,2 max

Baffle hole diameter 96 mm.
One tag is indicated by a red mark for in-phase connection.
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4 INCH LOW POWER
LOUDSPEAKERS

APPLICATION

For portable receivers.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter
loudspeaker unmounted

Sweep voltage
Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter

weight
Weight of loudspeaker

The loudspeaker has a paper cone and surround.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

AUGUST 1977

AD4090/X.

Series
version
X8 X15
8 15 Q
7,2 13,8 Q
190 190 Hz
2 2 W
2,8 3,9 V
39 39 mj
0,8 0,8 T
3 3 mm
1,8 2,55 mm
18 18 mm
Ticonal | Ticonal
18 18 mm
0,027 0,027 kg
0,125 0,125 kg

Mullard
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Dimensions (mm) 1,5 min

T

__ 11 322 694 956
T—T max max max

l

7Z47121.3

.

- 105 magx ——————— > :‘,‘“&l; -
i
Fig.1

<+— 37,0 max—»
1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2 Input power 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sound pressure may be, over the width of one octave,
maximum 2 dB lower than indicated.
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4 INCH LOW POWER AD4090/X.
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4 INCH MEDIUM POWER
LOUDSPEAKER

APPLICATION

With its excellent power handling capacity very suitable for car radios.

TECHNICAL DATA
Rated impedance
Voice coil resistance
Rated frequency range
Resonance frequency

Power handling capacity,
measured without filter
loudspeaker unmounted

Operating power {sound level 90 dB, 1 m)
Sweep volitage (80 to 20000 Hz)

Energy in air gap

Flux density

Air gap height

Voice coil height

Core diameter

Magnet material
diameter
mass

Mass of loudspeaker

The loudspeaker has a paper cone and a textile surround.

AD4481/x4
4 Q
34 @
90 to 14000 Hz
140 Hz
8 w
0,8 w
35 V
50 mj
0,95 T
3 mm
4,4 mm
18 mm
Magnadur
54 mm
0,1 kg
0,25 kg

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

FEBRUARY 1977
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Dimensions (mm)
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max
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Fig.1

1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig.2)

Curve b: Sound pressure measured in anechoic room, loudspeaker mounted on baffle
according to IEC268-5, par. 4.4.

Curve c: 2nd and 3rd harmonic distortion, measured at the operating power of 0,8 W.
Loudspeaker front mounted on 1EC baffle.
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4 INCH MEDIUM POWER AD4481/X4
LOUDSPEAKER
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4 x6 INCH OVAL MEDIUM POWER AD4681/M
LOUDSPEAKERS Series

APPLICATION

A full range loudspeaker for car and domestic radios, tape recorders and portable re-

cord players.
This speaker has an extended frequency response up to 20 kHz.

TECHNICAL DATA
version
M4 M3 M25
Rated impedance 4 8 25 Q@
Voice coil resistance 3,4 7,1 22,7 Q
Resonance frequency 135 135 135 Hz
Power handling capacity, 6 6 6 W
measured without filter
loudspeaker unmounted
Sweep voltage 2,8 4 7,1 V
Energy in airgap 55 55 | 55 m]J
Flux density 1 1 1T
Airgap height 3 3 3 mm
Voice coil height 3 3,9 4 mm
Core diameter 18 18 18 mm
Magnet material Magnadur
diameter 53 53 53 mm
weight 0,1 0,1 0,1 kg
Weight of loudspeaker 0,26 0,26 0,26 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Mullard
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Dimensions (mm) 2min" Baffle hole +

-" - S 4
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Fig. 1 <475 max-»| 7268220

1y Baffle hole and clearance depth required for cone movement at specified power hand-
ling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2 Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sensitivity may be, over the width of one octave, maximum
2 dB lower than indicated.
Input power 50 mW,

Mullard
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4 x6INCH OVAL MEDIUM POWER AD4681/M
LOUDSPEAKERS Series
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AD4681/X.

4 x 6 inch OVAL MEDIUM POWER LOUDSPEAKER

APPLICATION

For car anddomestic radios, tape recorders and portables. Frequencyrangeupto 12 kHz.
High sensitivity at 3000 Hz.

TECHNICAL DATA version
X4 X8 X15 X25
Rated impedance 4 8 15 25 Q
Voice coil resistance 3.1 7,1 13,5 22,7 @
Resonance frequency 140 140 140 140 Hz
Power handling capacity, 6 6 © 6 6 W
measured without filter !
loudspeaker unmounted
Sweep voltage 3.5 4‘, 9 6,7 8,7 V
Energy in airgap 55 55 55 55 mJ
Flux density 1 1 1 1 T
Airgap height 3 3 3 3 mm
Voice coil height 3 3,9 3,2 4 mm
Core diameter 18 18 18 18 mm
Magnet material Magnadur .
diameter 53 53 53 53 mm
weight 0,1 0,1 0,1 0,1 kg
Weight of loudspeakert: 0,26 0,26 0,26 0,26 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

D Mullard W (June 1978 1



AD4681/X.

Dimensions (mm)
3
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1) Baftle hole and cleafance depth required for cone movement at specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig. 2. Input power 50 mW
Sound pressure measured in anechoic room. loudspeaker unmounted. Above
1000 Hz the sensitivity may be. over the width of one octave, maximum2 dB
lower than indicated.
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4 x 6 inch oval medium power loudspeaker
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4 x 6 INCH OVAL MEDIUM POWER

LOUDSPEAKERS

APPLICATION

AD4691/M
Series

A full range loudspeaker with an extended frequency response up to 20 kHz. Due to ab-
sence of stray ticonal sinterpot magnetic field, this loudspeaker can be used for black

and white as well as colour television sets.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter
loudspeaker unmounted

Sweep voltage
Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter

weight
Weight of loudspeaker

version
M4 M8 M15 M25
4 8 15 25 Q
3,4 7,1 13,5 22,7 Q
135 135 135 135 Hz
4 4 4 4 w
2,8 4 5,5 7,1 v
39 39 39 39 mJ
0,8 0,8 0,8 0,8 T
3 3 3 3 mm
3 3,9 3,2 4 mm
18 18 18 18 mm
Ticonal Ticonal Ticonal | Ticonal
18 18 18 18 mm
0,027 0,027 0,027 0,027 kg
0,16 0,16 0, 16 0, 16 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

FEBRUARY 1977
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Fig.1

1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2 Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sensitivity may be, over the width of one octave, maximum
2 dB lower than indicated.
Input power 50 mW
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4 x 6 INCH OVAL MEDIUM POWER AD4691/M
LOUDSPEAKERS Series
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4 x 6 INCH OVAL '
MEDIUM POWER LOUDSPEAKER AMGQ‘/X

APPLICATION

Due to absence of stray magnetic ticonal sinterpot field, the loudspeaker can be used in
black and white as well as colour television sets.
High sensitivity at 3000 Hz. Frequency response up to 12 kHz.

TECHNICAL DATA "
version
X4 X8 X15 X25
Rated impedance 4 8 15 25 Q
Voice coil resistance 3.4 7,11 13,5 22,7 Q
Resonance frequency 140 140 140 140 Hz
Power handling capacity, 4 4 4 4 w
measured without filter,
loudspeaker- unmounted
Sweep voltage 2,8 4 5,5 7,1 v
Energy in airgap . 39 39 39 39 m]
Flux density 0,8 0,8 0,8 0,8 T
Airgap height 3 3 3 3 mm
Voice coil height 3 3.9 3,2 4 mm
Core diameter 18 18 18 18 mm
Magnet material Ticonal | TiconaliTiconal{| Ticonal
diameter 18 18 18 18 mm
weight : 0,027 | 0,027 {0,027 | 0,027 kg
Weight of loudspeaker 0,16 0,16 { 0,16 0,16 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Mullard
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Dimensions (mm) 2min? .Baffle hole
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1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2. Input power 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz sensitivity may be, over the width of one octave, maximum
2 dB lower than indicated.
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4 x 6 INCH OVAL AD4691/X

MEDIUM POWER LOUDSPEAKER
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4 x 8 INCH OVAL AD4890/X

MEDIUM POWER LOUDSPEAKER

APPLICATION

For colour television sets. Low stray field. low resonance frequency, high sensitivity in
bass region.

TECHNICAL DATA
version
X4 X8 X15 X25

Rated impedance 4 8 15 25 2
Voice coil resistance 3.4 7 1 13,5 22,7 Q
Rated frequency range 55 to 13 000 Hz
Resonance frequency 110 Hz
Power handling capacity. 10 w

measured without filter,
loudspeaker unmounted

Operating power (sound level 90 dB, 1 m) 0,7 w
Sweep voltage (55 to 20 000 Hz) 4 5,7 7,8 10, \%
Energy in air gap 39 m]
Flux density 0,8 T
Air gap height 3 mm
Voice coil height 4,5 3,9 3,2 4 mm
Core diameter 18 mm
Magnet material Ticonal

diameter 18 mm

mass 0,027 kg
Mass of loudspeaker 0,23 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Mullard
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Dimensions (mm) Baffle hole

210 197 170
max max *05

1)
»!|4 2min

52
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* 31max =

ie— 578max —>

Fig.1

1) Clearance depth required for cone movement at the specified power handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (\see Fig.2)

Curve b: Sound pressure measured in anechoic room, loudspeaker mounted on baffle
according to IEC268-5, par. 4.4.

Curve c: 2nd and 3rd harmonic distortion, measured at the operating power of 0,7 W in
anechoic room. Loudspeaker front mounted on IEC baffle.

Mullard

AD4890/X Page 2



4 x 8 INCH OVAL AD4890/X

MEDIUM POWER LOUDSPEAKER
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AD5060/Sq.

5 inch HIGH POWER SQUAWKER LOUDSPEAKER

APPLICATION

For the reproduction of audio frequencies from 500 to 4500 Hz with very low distortion =—
in multi-way high-fidelity loudspeaker systems in accordance with DIN45500. The loud-
speaker has an excellent spherical radiation pattern. Rated frequency range 500to 5000 Hz.

TECHNICAL DATA
version
Sq4 Sq8
Rated impedance 4 8 Q
Voice coil resistance 3,4 6,4 Q
Resonance frequency 210 210 Hz
Power handling capacity
measured with filter: 72 yF - 2,1 mH (42 40 - W
36 uF - 4.5 mH (822) - 0 W
loudspeaker unmounted
Operating power 4 4 W
Sweep voltage
frequency range: 400 - 5000 Hz
filter high pass : 72 pF - 2, 1 mH (4Q) 3,5 -V
36 pF - 4,5 mH (89) - 5 vV
Energy in air gap 140 140 m]
Flux density 0,93 10,93 T
Air-gap height 5 5 mm
Voice coil height 6,8 6,8 mm
Core diameter 25 25 mm
Magnet material Magnadur
diameter 72 72 mm
mass 0,23 0,23 kg
Mass of loudspeaker 0,8 0,8 kg

The loudspeaker has a paper cone, a rubber surround and a sealed pot; no acoustic isolation
required.
Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

c' Mu“ard June 1978 1



AD5060/5q.

Dimensions (mm) /
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| Shtexd » a0
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128,4max ——————

Fig.1
1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig.2)

Curve b: Sound pressure measured in half free field at operating power of 4 W in
anechoic room, loudspeaker mounted on IEC baffle.

Curve ¢: 2nd and 3rd harmonic distortion, measured at the operating power of 4 W in
anechoic room.
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J L AD5060/5q.

5 inch high power squawker loudspeaker
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ADS5061/M.

5 inch HIGH POWER FULL RANGE LOUDSPEAKER

APPLICATION
A full range loudspeaker for small sealed enclosures of maximum 7 litres and also
suitable for use in bookshelves enclosures.

Extended frequency response 75 - 20 kHz in 7 litres enclosures.

TECHNICAL DATA

version
M4 M8
Rated impedance 4 8 Q
Voice coil resistance 3,4 7 Q
Resonance frequency 85 85 Hz
Power handling capacity 10 10 w
measured without filter,
loudspeaker unmounted
Operating power 2 2 w
Sweep voltage 3,2 4.5 A%
Energy in airgap 127 127 m]
Flux density 0,87 0, 87 T
Airgap height S 5 mm
Voice coil height 6,5 6,5 mm
Core diameter 25 25 mm
Magnet material Magnadur
diameter 72 72 mm
weight 0, 26 0,26 kg
Weight of loudspeaker 0, 665 0. 665 kg

The loudspeaker has a paper cone, a textile surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

) Mullard 1( e



AD5061/M.

Dimensions (mm)
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Fig. 1

1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Curve b : Sound pressure measured in anechoic room at input power of 2 W,
Loudspeaker mounted on IEC baffle.
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5 inch high power full range loudspeaker AD5061 / M.
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5 INCH HIGH POWER
SQUAWKER LOUDSPEAKER

APPLICATION

AD5061/Sq

For the reproduction of audio frequencies from 1300 to 5000 Hz with very low distortion
in multi-way high-fidelity loudspeaker systems in accordance with DIN45500. The loud-

speaker has an excellent spherical radiation pattern.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency
Rated frequency range

Power handling capacity,
measured with fiiter: 24 pF - §,4 mH
12pF - 0,8 mH

loudspeaker unmounted

Operating power

Sweep voltage
frequency range: 300-5000 Hz
high pass filter: 24 pF - 0,4 mH
12 pF - 0.8 mH

Energy in air gap
Flux density
Air-gap height
Voice coil height
Core diameter

Magnet material
diameter
mass

Mass of loudspeaker

The loudspeaker has a sealed frame and a textite rim.

version

Sq4 5q8

4 8 Q
3,4 7 Q
680 Hz

1300 to 5000 Hz

10 w
10 W
2 w
3.5 \%
5 V
140 m]
0,93 T
5 mm
6,8 mim
25 mm
Magnadur
72 mm
0,23 kg
0,8 kg

Connection to the loudspeaker is by means of 2,8 mm (0, 11 inch) Fastons or soldering.

Mullard
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Dimensions (mm)

.1t 76 96 129
max max max

-
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7275164
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20,
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Fig.1
1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve b: Sound ptessure measured in half free field at operating power of 2 W in
anechoic room, loudspeaker mounted on 1EC baffle,

Curve c: 2nd and 3rd harmonic distortion, measured at the operating power of 2 W in
anechoic room.
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ADS5780/M.

5 X 7 inch OVAL MEDIUM POWER LOUDSPEAKER

APPLICATION

A full range loudspeaker for car and domestic radios, tape recorders and portable
record players.
Due to its dual-cone construction, this loudspeaker has an extended frequency response

up to 20 kHz.
TECHNICAL DATA version
M4 M8 Ml15 M25
Rated impedance 4 8 15 - 25 @
Voice coil resistance 3,4 7,1 13,5 22,7 @
Resonance frequency 100 100 100 100 Hz
Power handling capacity, 6 6 6 6 W
measured without filter
loudspeaker unmounted
Sweep voltage 2.8 4 5,5 8,7 V
Energy in air gap 53 53 53 53 m]
Flux density 0,98 0,98 0, 98 0,98 T
Air-gap height 3 3 3 3 mm
Voice coil height 3 3,9 3,2 4 mm
Core diameter 18 18 18 18 mm
Magnet material Magnadur
diameter 53 53 53 53 mm
mass 0,1 0,1 0,1 0,1 kg
Mass of loudspeaker 0,32 0,32 0, 32 0,32 kg

" The loudspeaker has a paper cone and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 0.28 mm (0.11 inch) tag connectors or by soldering.

, Mullard W( '



AD5780/M.

Dimensions (mm)
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Fig. 1
1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2. Input péwer 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sensitivity may be. over the width of one octave, maximum
2 dB lower than indicated.
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J L AD5780/X.

5 x 7 inch OVAL MEDIUM POWER LOUDSPEAKER

APPLICATION

For car and domestic radios, tape recorders and portable record players.
High sensitivity at 4000 Hz. Frequency range up to 10 kHz.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter,
loudspeaker unmounted

Sweep voltage
Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter
weight

Weight of loudspeaker

version

X4 X8 X15 X25
4 8 15 25
3.4 7,1 13,5 22,7
115 115 115 115
6 6 6 6
3,4 3,5 4,8 6,1
55 55 55 55
0,98 0,98 0,98 0,98
3 3 3 3
3 3,9 3.2 4
18 18 18 18

Magnadur
53 53 53 53
0,1 0,1 0,1 0,1
0, 32 0, 32 0,32 0,32

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Q

Hz

m]J

mim

mm

mm
kg
kg

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Q
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AD5780/X. I

Dimensions (mm)

1825 10
max *02
v

" 10£0,2 { -»{ =53 max
-~|33,5max <
- 57max —» 72682171

1325max ———
Fig. 1

1) Bafile hole and clearance depth required for cone movement at the specified power
handling capacity.

Onc tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

lig. 2. Input power 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sensitivity may be, over the width of one octave, maximum
2 dB lower than indicated.
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5 x7 INCH OVAL MEDIUM POWER
LOUDSPEAKERS

APPLICATION

AD5790/M
Series

Due to absence of stray magnetic ticonal sinterpot field, the loudspeaker can be used in
black and white as well as colour television sets. High sensitivity at 3000 Hz.

TECHNICAL DATA
version
M4 M8 M15
Rated impedance 4 8 15
Voice coil resistance 3,4 7,1 13,5
Resonance frequency 100 100 100
Power handling capacity, 4 4 4
measured without filter,
loudspeaker unmounted
Sweep voltage 2,8 4 5,5
Energy in airgap 39 39 39
Flux density 0,8 0,8 0,8
Airgap height 3 3 3
Voice coil height 3 3,9 3,2
Core diameter 18 18 18
Magnet material ‘Ticonal | Ticonal | Ticonal
diameter 18 18 18
weight 0,027 0,027 0, 027
Weight of loudspeaker 0,22 0,22 0,22

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

v

m]

mm

mm

kg
kg

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Mullard
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Dimensions (mm) Imin "
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Fig. 1

1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2 Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sensitivity may be, over the width of one octave, maximum
2 dB lower than indicated.
Input power 50 mW
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5 x7 INCH OVAL MEDIUM POWER AD5790/M

LOUDSPEAKERS Series
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J L AD5790/X.

-

5 x 7 inch OVAL MEDIUM POWER LOUDSPEAKER

APPLICATION

Due to absence of stray magnetic Ticonal sinterpot field, the loudspeaker can be used in
black and white as well as colour television sets. High sensitivity at 3000 Hz.

TECHNICAL DATA
version
X4 X8
Rated impedance 4 8 Q
Voice coil resistance 3,4 7,1 @
Resonance frequency 115 Hz

Power handling capacity,
measured without filter, 4 w
loudspeaker unmounted

Operating power 0,7 w
Sweep voltage 2,45 4 V
Energy in air gap 39 m]
Flux density 0,8 T
Air-gap height 3 mm
Voice coil height 3 3,9 mm
Core diameter 18 mm
Magnet material Ticonal
diameter 18 mm
mass . 0,027 kg
Mass of loudspeaker 0,22 kg

The loudspeaker has a paper cone, a treated paper surround and a foam plastic gasket on the
flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

a
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AD5790/X.

Dimensions (mm)
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Fig.1

|
|
|
|
]
|
|
|
I
I
I
U

N
ﬁ;
L

»| l«-53max
335 max'e

-—61.5 max —!

72682161

1) Baffle hole and clearance depth required for cone movement at the specified power

handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES(sce Fig. 2)

Curve b:
Lou

Curve c:

dspeaker mounted on IEC baffle.

Sound pressure measured in anechoic room at input power of 2,2 W.

2nd and 3rd harmonic distortion, measured at input power of 2,2 W in anechoic
room. Loudspeaker mounted on IEC baffle.
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AD5790/X.

5 x 7 inch oval medium power loudspeaker
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7 inch HIGH POWER
WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures.

AD7060 /W

Maximum enclosure volume 7 litres; maximum recommended cross-over frequency

3000 Hz.
Rated frequency range 40 to 3000 Hz.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter,
mounted in 7{ sealed enclosure

Operating power

Sweep voltage
frequency range 35 - 5000 Hz

Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter

weight
Weight of loudspeaker

The loudspeaker has a rubber surround.

version
W4 w8
4 8§ Q
3.4 6.8 @
45 45 Hz
30 30 w
6,3 6,3
3,8 5,3 V
135 140 m]
0, 87 0,93 T
5 5 mm
9,7 9.7 mm
25 25 mm
Magnadur
72 72 mm
0,26 0,26 kg
0,68 0,68 kg

Connection to the loudspeaker by means of 6,3 mm (0, 25 inch) Fastons or soldering.

JANUARY 1977
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Dimensions (mm)

s min"
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1) Baffle hole and clearance depth required for cone movement at the specified power
nandling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (sce Fig. 2)

Curve b: Sound pressure measured in anechoic room, input at an operating power of 6, 3W.
Loudspeaker mounted in sealed 80 1 enclosure, filledwith 1 kg of glass wool.

Curve ¢: 20d and 379 harmonic distortion, measured at the operating power of 6,3 W
in anechoic room, loudspeaker mounted in sealed 80 1 enclosure with 1 kg o
glass wool. ) i
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7 inch HIGH POWER AD7060 /W
WOOFER LOUDSPEAKER
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7 INCH HIGH POWER AD7062/M

FULL RANGE LOUDSPEAKER

APPLICATION

For high fidelity reproduction in scaled acoustic enclosures. Maximum enclosure volume
7 litfes. High power handling capacity with very low distortion.

TECHNICAL DATA
version
M4 M8
Rated impedance 4 8
Voice coil resistance 4,3 8 0
Resonance frequencvy 45 45 Hz
Power handling capacity, 30 30 W
measured without filter,
mounted in 7 1 scaled enclosure

Operating power 5 . 5 W
Swecep voltage 3,8 53 V
Energy in air gap 135 140 mj
Flux density 0, 87 0,93 T
Air-gap height 5 5 mm
Voice coil height 11 11 mm
Core diameter 25 25 mm
Magnet material Magnadur

diameter 72 72 mm

mass 0,26 0,26 kg
Mass of loudspeaker 0, 68 0,68 kg

The loudspeaker has a rubber surround and a double cone.

Connection to the loudspeaker by means of 6,3 mm (0, 25 inch) Fastons or soldering.

Mullard
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1) Baffle hole and clearance depth required for cone movement at the specificd power
handling capacity.
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE
See Fig.2

Curve b: Sound pressure measured in anechoic room at operating power . Loudspeaker
meunted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve c: 2—'5-1 and 3Y9 harmonic distortion, measured at the operating power of 5 W in
anechoic room, loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg
of glass wool.
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7 INCH HIGH POWER AD7062/m

FULL RANGE LOUDSPEAKER
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Tinch HIGH POWER AD7063/M

FULL RANGE LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures. Maximum enclosure
volume 25 litres.

TECHNICAL DATA
version
M4 M8
Rated impedance 4 8 Q
Voice coil resistance - 3,4 7 Q
Resonance frequency 55 55 Hz
Power handling capacity, 10 10 W
measured without filter,
loudspeaker unmounted

Operating power 2,2 2,2 w
Sweep voltage 4,5 6,3 A
Energy in airgap 127 127 m]
Flux density 0, 87 0, 87 T
Airgap height 5 5 mm
Voice coil height 6,8 6,8 mm
Core diameter 25 25 mm
Magnet material Magnadur

diameter 72 72 mm

weight 0,26 0,26 kg
Weight of loudspeaker 0,745 |0,745 kg

The loudspeaker has a textile surround and a double cone.

Cornection to the lsudspeaker by means of 6,3 mm (0, 25 inch) Fastons or soldering.

Mullard
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Dimensions (mm) /'\
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Baifle hole diameter 141 mm ) '
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES

Curve b : Sound pressure measured in anechoic room at input power of 2,2 W.
Loudspeaker mounted on 1EC baffle.

Curve ¢ ¢ 28d and 389 harmonic distortion, measured at input power of 2.2 W in anechoic
room. Loudspeaker mounted on IEC baffle.
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Tinch HIGH POWER AD7063/M

FULL RANGE LOUDSPEAKER
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AD7066/W.

7 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures in accordance with DIN45500.
Maximum enclosure volume 7 1.

Maximum recommended cross-over frequency 2000 Hz. High power handling capacity
with very low distortion.

TECHNICAL DATA

version
W4 w8
Rated impedance 4 8 Q
Voice coil resistance 4,3 8 Q
Resonance frequency 45 45 Hz
Power handling capacity, 40 40 w
measured without filter
mounted in 7 1 sealed enclosure
Operating power 4 4 Vi
Sweep voltage 3,8 5,3 \'
Energy in air gap 225 207 m]
Flux density 1,1 1,2 T
Air-gap height ) 5 5 mm
Voice coil height p 11 11 mm
Core diameter 25 25 mm
Magnet material Magnadur
diameter 90 920 mm
mass 0,45 0,45 kg
Mass of loudspeaker 1,15 1,15 kg

The loudspeaker has a papér cone and rubber surround.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

o Mullard |+



AD7066/W.

Dimensions (mm)

L T 7268781.2

; 81
(®— e ———— 1652 max e ] > " max
—133,9 max |-

-+ 427 max 'e
71,6 max

) Fig.1
1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES

Fig.2

Curve b: Sound pressure measured in. anechoic room, loudspeaker mounted in sealed 80 1
enclosure, filled with 1 kg of glass wool.

Curve c: Total non-linear distortion, measured at the operating power of 4 W in anechoic
room, loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kgof glass wool.
Loudspeaker front mounted on baffle, dimensions 640 x.540 mm.
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J L AD7080/M.

7 inch OCTAGONAL MEDIUM POWER LOUDSPEAKER

APPLICATION

For car and domestic radios, acoustic enclosures and public address systems.
Frequency range up to 15 kHz.

TECHNICAL DATA
version
M4 M8 M15
Rated impedance 4 8 15 @
Voice coil resistance 3,4 7,1 13,5 Q
Resonance frequency 105 105 105 Hz
Power handling capacity, 6 6 6 W
measured without filter
loudspeaker unmounted
Sweep voltage 2,8 4 6,7 v
Energy in airgap 55 55 53 m]
Flux density 0,98 0,98 0,98 T
Airgap height 3 3 3 mm
Voice coil height 3 3,9 3,2 mm
Core diameter 18 18 18 mm
Magnet material Magnadur )
diameter -53 53 53 mm
weight 0,1 0,1 0,1 kg
Weight of loudspeaker 0,29 0,29 0,29 kg

The loudspeaker has a dual paper cone and a paper surround and has a foam plastic gasket on
the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

-
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AD7080/M.

Dimensions (mm)
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Fig. 1.

1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2. Input power 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sensitivity may be over the width of one octave, maximum

2 dB lower than indicated.
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Tinch OCTAGONAL AD7080/X

MEDIUM POWER LOUDSPEAKER

APPLICATION

For car and domestic radios and accoustic enclosures.
High sensitivity at 4000 Hz.

TECHNICAL DATA .
version
X4 X8
Rated impedance 4 8 Q
Voice coil resistance 3.4 7.1 Q
Resonance frequency 115 115 Hz
Power handling capacity, 6 6 w
measured without filter
loudspeaker unmounted
Sweep voltage 3,5 4,9 v
Energy airgap 55 55 m]
Flux density 0,98 0,98 T
Airgap height 3 3 mm
Voice coil height 3 3,9 mm
Core diameter 18 18 mm
Magnet material Magnadur
diameter 53 53 mm
weight 0.1 0,1 kg
Weight of loudspeaker 0,29 0,29 kg

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

Mullard
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Dimensions (mm)
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Fig. 1.
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1) Baffle hole and clearance depth required for cone movement at the specified power

handling capacity.

One tag is indicated by a red mark for on-phase connection.

FREQUENCY RESPONSE CURVE

Fig. 2. Input power 50 mW

Sound pressure measured in anechoic room, loudspeaker is unmounted.
Above 1000 Hz the sensitivity may be, over the width of one octave, maximum

2 dB lower than indicated.
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7 INCH ROUND MEDIUM POWER

LOUDSPEAKERS Series
APPLICATION
For television sets and record players.
TECHNICAL DATA version.__
M4. M8
Rated impedance n 8 Q
Voice coil resistance 3,4 7,1 Q
Resonance frequency 105 105 Hz
Power handling capacity, 3 3 w
measured without filter
loudspeaker. unmounted
Sweep voltage 2,45 3,5. v
Energy in airgap 39 39 m]
Flux density 0,8 0,8 T
Airgap height 3 3 mm
Voice coil height 2,4 3,1 mm
Core diameter 18 18 mm
Magnet material Ticonal | Ticonal
diameter 18 18 mm
weight 0,027 0,027 kg
Weight of loudspeaker 0,22 0,22 kg

AD7091/m

The loudspeaker has a dual paper cone, a paper surround and a foam plastic gasket on the flange.

Connection to the londspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

FEBRUARY 1977
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Dimensions (mm) TN
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1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig.2 Input power 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sound pressure may be, over the width of one octave,
maximum 2 dB lower than indicated.
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7 INCH ROUND
MEDIUM POWER LOUDSPEAKER

APPLICATION-

For television sets and record players.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter
loudspeaker unmounted

Sweep voltage
-Energy in airgap
Flux density
Airgap height
V.oice coil height
Core diameter

Magnet material
- diameter

~ weight
Weight of loudspeaker

AD7091/X

version

X4 X8 -
4 '8
3,4 7,1
115 115
3 3
2,45 3,5
39 39
0,8 0,8
3 3

2,4 3,1
18 18
Ticonal | Ticonal
18 18
0,027 0,027
0,22 - 0, 22

The loudspeaker has a paper cone and surround and a foam plastic gasket on the flange.

Q

Hz

Connection to the loudspeaker by means of 2.8 mm (0.11 inch) tag connectors or by soldering.

OCTOBER 1977
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1). Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVE

Fig. 2 Input power 50 mW
Sound pressure measured in anechoic room, loudspeaker unmounted.
" Above 1000 Hz the sound pressure may be, over the width of one octave,
maximum 2 dB lower than indicated. )
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8inch PASSIVE RADIATOR AD8000

APPLICATION

To be used in combination with 8 inch woofer loudspeakers in a sealed enclosure for an
improved bass response.
TECHNICAL DATA

Effective area 2,5%x10°2 m2

Moving mass:

tuned mass 21,5 g

cone mass 9.8 g

total moving mass 31,3 g
Mass of radiator 0,235 kg

7
:

] 87,4 93 1381799
max max max max

1L

o
- =
e e e e S e ————
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’
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le 59,3 max *
e 64,4 max >

e

le— 1908 max —————————

1) Baffle hole and clearance depth required for cone movement.
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ADB8061/W.

8 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures. Maximum enclosure volume
25 litres. Maximum recommended cross-over frequency 2000 Hz.
Rated frequency range 30 to 5000 Hz.

TECHNICAL DATA
version
w4 w38
Rated impedance : 4 8 Q
Voice coil resistance 4,3 8§ Q
Resonance frequency 42 42 Hz
Power handling-capacity,
measured without filter,
mounted in 25 1 sealed enclosure 30 30 w

Operating power- 3,4 3,4 W
Sweep voltage 5 7 Vv
Energy in air gap 135 140 m]
Flux density 0,87 0,93 T
Air-gap height S 5 mm
Voice coil height 11 11 mm
Core diameter 25 25 mm
Magnet material Magnadur

diameter 72 72 mm

mass 0;26 0,26 kg
Mass of loudspeaker 0,8 0,8 kg

The loudspeaker has a paper cone and a rubber surround.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

«

Mu“ard | (June 1978 1



AD8061/W.

g™
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10 »00

Dimensions (mm) /
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-+ 5925max le
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Fig.1
1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES

See Fig.2
Curve b: Sound pressure measured in anechoic room at operating power. Loudspeaker
mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve c: 224 and 379 harmonic distortion, measured at the operating power of 3,4 W in
anechoic room, loudspeaker mounted in 80 1 enclosure, filled with 1 kg of glass

wool.
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8 inch high power woofer loudspeaker
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AD8066/W.

8 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures. Maximum enclosure volume
25 litres. Maximum recommended cross-over frequency 2500 Hz.
Rated frequency range 30 to 5000 Hz.

TECHNICAL DATA
version
w4 w8
Rated impedance 4 8 Q
Voice coil resistance 4,3 8
Resonance frequency 39 39 Hz
Power handling capacity, 40 0 W
measured without filter,
mounted in 251 sealed enclosure

Opcerating power 2,5 2,5 W
Sweep voltage 5 7 Vv
Energy in air gap 229 203 mj
Flux density 1,1 1,2 T
Air-gap height 5 5 mm
Voice coil height 11 11 mm
Core diameter 25 25 mm
Magnet material o Magnadur

diameter 90 90 mm

mass 0, 45 0,45 kg
Mass of loudspeaker 1,15 1,15 kg

The loudspeaker has a paper cone and rubber surround.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

D Mu||ard June 1978 1



AD8066/W. JL

Dimensions (mm)

KA 91,8 995 1798

/

!
1
|
,
—+ L 72702911
B
-
-

< 8,05 max
- 1909 max —————— 46,75 max|
59,25 max |
88 max
‘ Fig. 1

1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES
Sec Fig. 2

Curve b: Sound pressure measured in anechoic Toom at operating power. Loudspeaker
mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve c: 2nd and 3rd harmonic distortion, measured at the operating power of 2,5 W in
anechoic room, loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg
of glass wool.
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AD8066/W.

8 inch high power woofer loudspeaker
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J L AD8067 /W.

8 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction according to DIN45500 in scaled acoustic enclosures.
Maximum enclosure volume 25 litres. Maximum recommended cross-over frequency
3000 liz.

TECHNICAL DATA

version
W4 w8
Rated impedance 4 8 Q
Voice coil resistance 3,2 6,4 Q
Resonance frequency 32 32 Hz
Power handling capacity, 40 10 w
measured without fi'ter,
mounted in 25 1 enclosure
Operating power 6 6 w
Sweep voltage b) 7 Vv
Encrgy in air gap 225 225 m]
Flux density 0,7 0,7 T
Air-gap height 5 5} mm
Voice coil ‘height 12,7 12,8 mm
Core diameter 34 34 nmm
Magnet material Magnadur
diametex 90 90" mm
mass 0,42 0,42 kg
Mass of loudspeaker 1,3 1.3 kg

The loudspeaker has a paper cone and a rubber surround.

Connection to the loudspeaker by means of 6.3 mm (0.25 ‘inch) tag connectors or by soldering.

< Mullard 7(’ 1078



AD8067 /W.

Dimensions (mm)

5 mi
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n
-
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in 1)

-
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|
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"l _ __F4 91,8 99,5 179,98

180 T u 1" mdx max max
y
’_I’ L ¥ 72702901
| l8,05max
A 1909 max ————— - 46,75 max lat
| 59,25 rhax |«
Fig.1 88 max >

1) Baffle hole and clearance depth 1cquired for cone movement at the specified power

handling capacity.
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES
See Fig. 2

Curve at Sound pressure measured in anechoic room, loudspeaker unmounted.
Above 1000 Hz the sound pressure may be, over the width of one octave,
maximum 2 dB lower than indicated. Input power 50 mW (0, 44 V).

Curve b: Sound pressure measured in half free field at operating power. Loudspeaker
mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve c ¢ 2nd and 3rd harmonic distortion, measured at the operating power of 6 W in
anechoic room, loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg

of glass wool.

Curve e : Maximum distortion according DIN45500, Blatt 7.
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8%INCH HIGH POWER 9710/M8
FULL RANGE LOUDSPEAKER

APPLICATION

A full range loudspeaker for studio monitoring equipment and domestic bass reflex
enclosures for high fidelity reproduction from 45 Hz to 19 kHz.

TECHNICAL DATA
Rated impedance 8 Q
Voice coil resistance Q
Resonance frequency 50 Hz
Power handling capacity,
measured without filter,
loudspeaker mounted in sealed enclosure < 301 20 w
loudspeaker mounted in sealed enclosure > 301 10 w
Operating power 1,3 w
Sweep voltage 5,9 \%
Energy in airgap 361 m]
Flux density 0,75 T
Airgap height 11 mm
Voice coil height 7 mm
Core diameier 34 mm
Magnet material Magnadur
diameter 105 mm
weight 0,4 kg
Weight of loudspeaker 1,75 kg

The loudspeaker has a paper surround and a cork gasket on the flange.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

Mullard
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Dimensions (min)
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1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES

See Fig.2.

Curve b: Sound pressure measured in anechoic room, loudspeaker mounted in sealed
80 1 enclosure. Input power at operating power of 1,3 W.

Curve c: 224 and 3%d harmonic distortion, measured at the operating power of 0,7 W
in anechoic room, loudspeaker mounted in sealed 80 1 enclosure, filled with
1 kg of glass wool.

Mullard

9710/M8 Page 2



8%INCH HIGH POWER 9710/mM8
FULL RANGE LOUDSPEAKER

o
~
N
— I
x
o
-
w
e -
<]
T —
- ~
™
-4
o
>
N
~ / <
-
y_ ~
[ ¢ o - 2o
o N L
" X
3 3
= r
(o]
a
/ o
o
~
N 1.
\‘ - S
N 7 L7
@ N <37
)
2 \\ /’v\
~ N 3
o bd - o
-— 0 —3- I
~ Ol
[«2] "‘,
N ‘ N
\ \ ©
L v
‘\
S ™ o
o~ @ ~ ~ o~ o~ NN
e ) hid ® ~ w VN

Mullard

9710/M8 Page 3






10 INCH HIGH POWER AD1065/ M
FULL RANGE LOUDSPEAKERS Series

APPLICATION

A full range loudspeaker with high sensitivity for public address systeins in enclosures
greater than 20 litres.

Smooth respouse from 60 Hz to 18000 Hz.

TECHNICAL DATA
version
M4 M8 - M15
Rated impeda}nce 4 8 15 Q
Voice coil resistance 3,4 7 13 Q
Resonance frequency 55 55 55 Hz
Power handling capacity, 10 10 10 W
measured without filter,
loudspeaker unmounted

Operating power 1,5 1,5 1,5 W
Sweep voltage 4,5 6,3 8,7 V
Energy in airgap 225 - 225 225 m]
Flux density 1,12 1,12 1,12 T
Airgap height 5 B 5 mm
Voice coil height 6,5 6,5 4.5 ‘mm
Core diameter 25 25 25 mm
Magnet material Magnadur

diameter 90 90 90 mm

weight 0,45 0,45 0,45 kg
Weight of loudspeaker 1,52 1,52 1,52 kg

The loudspeaker has a paper surround and a double cone.

Connection to the loudspeaker by means of 6,3 mm (0, 25 inch) Fastons or soldering.

Mullard
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Dimensions (mm)
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Fig.1

Baffle hole diameter 227 mm

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve b : Sound pressure measured in anechoic room at operating power of 1,5 W.
Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve ¢ : 289 and 354 harmonic distortion, measured at operating power of 1,5 W in
anechoic room. Loudspeaker mounted in 80 1 enclosure, filled with 1 kg of glass
wool.
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I0 INCH HIGH POWER AD1065/ M
FULL RANGE LOUDSPEAKERS Series
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AD1065/W.

10 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures in accordance with DIN 45500.
Recommended enclosure volume 35 titres. Maximum recommended cross -over
frequency 1000 Hz. Rated frequency range 40 to 3000 Hz.

TECHNICAL DATA .
version
W4 W38
Rated impedance 4 8 Q
Voice coil resistance 3,2 6,8 Q
Resonance frequency 20 20 Hz
Power handling capacity, 30 30 w
measured without filter,
mounted in 351 sealed enclosure

Operating power 5 5 w
Sweep voltage 5 7 \Y
Energy in airgap 280 280 m]
Flux density 0,94 0,94 T
Airgap height 5 5 mm
Voice coil height 12,1 13,5 mm
Core diameter v 25 25 mm
Magnet material Magnadur

diameter 90 90 mm

weight 0,45 0,45 kg
Weight of loudspeaker 1,8 1,8 kg

The loudspeaker has a paper cone and a rubber surround.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

< Mullard WF"‘”Q’S '



AD1065/W.

Dimensions (mm) 6 min

. 918 1485 2293
max max max
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Fig.1
l) Baffle hole and clearance depth required for cone movement at the specified power

handling capacity.
One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve b : Sound pressure measured in anechoic room at operating power of 5 W.
Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve ¢ : 284 and 3Id harmonic distortion, measured at operating power of 5W in
anechoic room. Loudspeaker mounted in 80 1 enclosure, filled with 1 kg of glass
wool.
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J L ADI10100/W.

10 inch HIGH POWER WOOFER LOUDSPEAKER

APPLICATION

For high fidelity reproduction in sealed acoustic enclosures in accordance with DIN45500.
Recommended enclosure volume 35 litres. Maximum recommended cross -over frequency
800 Hz. Rated frequency range 35 to 800 Hz.

TECHNICAL DATA .
version
W4 W8
Rated impedance 4 8 Q
Voice coil resistance 3,4 6,5 Q
Resonance frequency 25 25 Hz
Power handling capacity, 40 40 w
measured without filter
mouanted in 35 | sealed enclosure

Operating power 2,5 2,5 w
Sweep voltage 5 7 v
Energy in airgap 820 820 m]
Flux density 1,03 1,03 T
Airgap height 8 8 mm
Voice coil height 15 17,2 mm
Core diameter 50 50 mm
Magnet material Magnadur

diameter 130 130 mm

weight 1,05 1,05 kg
Weight of loudspeaker 3,0 3,0 kg

The loudspeaker has a paper cone and a rubber surround.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.

a
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Dimensions (mm)
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Fig. 1

Baffle hole diameter 227 mm

=641 max

Y

<94 max

130,8 max

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig.2)

7266990.3

Curve b : Sound pressure measured in anechoic room at operating power of 2,5 W.
Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve ¢ : 2nd and 3rd harmonic distortion, measured at operating power of 2,5 W in
anechoic room. Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg

of glass wool.

——
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J L AD10100/W.

10 inch high power woofer loudspeaker
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12 INCH HIGH POWER
FULL RANGE LOUDSPEAKERS

APPLICATION
Public address systems.

TECHNICAL DATA

Rated impedance
Voice coil resistance
Resonance frequency

Power handling capacity,
measured without filter,
loudspeaker unmounted

Operating power
Sweep voltage
Energy in airgap
Flux density
Airgap height
Voice coil height
Core diameter

Magnet material
diameter

weight
Weight of loudspeaker

AD1265/M
Series
version
M4 M8 M15
4 8 15 Q@
3.4 7 13 @
45 45 45 Hz
20 20 20 W
1,44 1.44 1,44 W
6.3 9 12,2V
225 225 225 mj
1,12 1,12 1,12 T
5 5 5 mm
6,5 6.5 4,5 mm
25 25 25 mm
Magnacdur
90 S0 90 mm
0,45 0,45 0,45 kg
1,8 1,8 1,8 kg

The loudspeaker has a paper surround and a double cone.

Connection to the loudspeaker by means of 6,3 mm (0, 25 inch) Fastons or soldering.

FEBRUARY 1977
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'Dimensions (mm)
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Fig. 1

1) Baffle hole and clearance depth required for cone movement at the specified power
handling capacity.

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve b : Sound pressure measured in anechoic room at operating power of 1,44 W.
Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve ¢ : 2’-‘9 and .31;‘—1 harmonic distortion, measured at operating power of 1,44 W in

anechoic room. Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg
of glass wool.
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12 INCH HIGH POWER AD1265/M

FULL RANGE LOUDSPEAKERS Series
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J L AD12100/HP.

12 inch HIGH POWER FULL RANGE LOUDSPEAKER

APPLICATION

A dual cone loudspeaker for high power applications such as guitar amplifiers and
electronic organs.

TECHNICAL DATA .
version
HP4 HP8
Rated impedance 4 8 Q
Voice coil resistance 3,5 7,2 Q
Resonance frequency 60 60 Hz
Power handling capacity, 50 50 w
measured without filter
loudspeaker unmounted

Operating power 1 1 w
Sweep voltage 10 14 v
Energy in airgap 820 820 m]
Flux density 1,03 1,03 T
Airgayp height 8 8 mm
Voice coil height 12,2 12,5 mm
Core diameter 50 50 mm
Magnet material Magnadur

diameter 130 130 mm

weight 1 1 kg
Weight of loudspeaker 3,27 3,27 kg

The loudspeaker has a paper cone, a textile surround and a cork gasket on the flange.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.
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Dimensions (mm)
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Fig.1

Baffle hole diameter 278 mm

One tag is indicated by a red mark for in-phase connection.

FREQUENCY RESPONSE CURVES (see Fig.2)
Curve b : Sound pressure measured in anechoic room at operating power of 1 W.
Loudspeaker mounted in sealed 801 enclosure, filled with 1 kg of glass wool.

Curve ¢ : 2nd and 3rd harmonic distortion, measured at operating power of 1 W in anechoic
room. Loudspeaker mounted in 80 1 enclosure, filled with 1 kg of glass wool.
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lL AD12100/HP.

12 inch high power full range loudspeaker
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J L AD12100/M.

12 inch HIGH POWER FULL RANGE LOUDSPEAKER

APPLICATION

A dual-cone loudspeaker with extremely high sensitivity for power applications such as
public address systems, discotheques and domestic enclosures greater than 50 litres,
and open baffles,

TECHNICAL DATA : version
M4 M8 M15
Rated impedance 4 8 15 Q
Voice coil resistance 3,2 7 13,2 Q
Resonance frequency 45 45 45 Hz
Power handling capacity, 25 25 25 W
measured without filter,
loudspeaker unmounted
Operating power 0,55 0,55 0,6 w
Sweep voltage 6,3 9 12,2 v
Energy in airgap 970 970 970 m]
Flux density 1,15 1,15 1,15 T
Airgap height 8 8 8 mm
Voice coil height 9,1 10,3 13,3 mm
Core diameter 33.4 33.4 33,4 mm
Magnet material Magnadur
diameter 130 130 130 mm
weight 1 1 1 kg
Weight of loudspeaker 3,3 3,3 3,3 kg

The loudspeaker has a paper cone and surround and a cork gasket on the flange.

Connection to the loudspeaker by means of 6.3 mm (0.25 inch) tag connectors or by soldering.
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Dimensions (mm)
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J ‘

7266840
o

—| |« 9,6 max

—>| - 2.4
- ——— 314 5max v+ max

— .
~—91max —»!

Fig. 1 <*+——151,4 max—
Baffle hole diameter 278 mm

One tag is indicated by a red mark for in-phise connection.

FREQUENCY RESPONSE CURVES (see Fig. 2)

Curve b : Sound pressure measured in ancchoic room at operating power of 0,55 W,
Loudspeaker mounted in sealed 80 1 enclosure, filled with 1 kg of glass wool.

Curve ¢ @ 2nd and 3rd harmonic distortion, measured at operating power of 0,55 W in

ancchoic room. Loudspcaker mounted in 80 1 enclosure, filled with 1 kg of
glass wool.
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12 inch high power full range loudspeaker AD]Z]OO/M
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ADF1500

2-WAY CROSS-OVER NETWORK

APPLICATION

For use in 2-way loudspeaker systems with high fidelity woofers and dome tweeters. The latter with

increased impedance to obtain a higher power.handling capacity for the system.

TECHNICAL DATA

Rated impedance
type ADF1500/4
type ADF1500/8

Cross-over frequency
type ADF1500/4
type ADF1500/8

Power handling capacity

Slope
low pass
high pass

Circuit diagram

4 Q
8 Q

1500 Hz
1800 Hz

80 W

6 dB/octave
12 dB/octave

‘_]__’ c version
;—J H 40 8Q
— 40 (8Q) %] T2 2T Tl
= woofer tweeter :;’2 0.2 ;.g . mFH
40 (8.0) ? 8N (150} , u
7275496
June 1978

< Mullard W



ADF1500

Frequency characteristics

7275491
4Q
attenuation 8 ===——~
(dB)
0 ~ N / <+
A S
\\ \ J
Y
\
-10 N
V& \|
AN
N
-20 AR
/ NN
- N
N
N
T 100 1000 10000  frequency {Hz)
Dimensions (mm) and connettions
Total height 35 mm
6 soldering tags for connection - 83 max
-————— 70+ 0,05

C

42K,5
mex é [éjmm

tweeter input woofer
: N

L1

|

I

— e
[ ]
1
17
NN
+a
Sw
=

+.

I 50,8 ' 7275482
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ADF2400

2-WAY CROSS-OVER NETWORK

APPLICATION
For use in 2-way loudspeaker systems with high fidelity or high quality woofers and cone tweeters

AD2071/T., AD2090/T. or AD2095/T. -

TECHNICAL DATA
Rated impedance

type ADF2400/4 40
type ADF2400/8 8 Q
Cross-over frequency 2400 Hz
Power handling capacity 20 W
Slope
low pass 6 dB/octave
high pass 6 dB/octave

Circuit diagram

J__l version
+ L c 40 8Q
o— >
—= 40(80) T lé 013 1,2 :\FH -—
- woofer tweeter
40 (80) 40(80)

7268235.1

o Mullard  |[ =



ADF2400

Frequency characteristics

7765850.1
attenuation
(dB)
0 H—
N -
[ A
N/
/ a
-10
/ §
N
4 N
-20 / \\
_30 7 ,
10 100 1000 10000  frequency (Hz)
Dimensions (mm) and connections
Total height 35 mm
83 max

6 soldering tags for connection

42,5
max

[« 70£0,05 ———

e

1

T{ c

mEE'JIﬂ

=

{b ‘4,5
11— +0,1

B

- 3 T < 4
tweeter input woofe.r
L 50,8 ‘ 7275481
J 1978 ",
| Mullard <



ADF700/2600

3-WAY CROSS-OVER NETWORK

APPLICATION

For use in 3-way loudspeaker systems with high fidelity woofers, squawkers and dome tweeters;
the high sensitivity type tweeters AD0162/0163 should have twice the impedance of the woofer
and squawker to obtain a higher power handling capacity.

TECHNICAL DATA

Rated impedance

type ADF700/2600/4 4 Q
type ADF700/2600/8 8 Q
Cross-over frequencies
type ADF700/2600/4 650 and 2800 Hz
type ADF700/2600/8 700 and 2600 Hz
Power handling capacity 80 W
Slope
low pass 6 dB/octave
band pass (mid-range) 12 dB/octave
high pass 12 dB/octave

Circuit diagram

c1
+ L1 L2 L3 (=]
7 o—!
—> 40 (802)
50—
d 1 60
woofer squawker L4 tweeter
4Q(8%) CzT 306 ,0 82 050)

7275485

version
40 8Q

THIEEX 3| mH
L2 | 1,2 21| mH
L3 {035 08| mH
4| 05 08| mH
i 36 24| uF
c2 8 5| wF
c3 5 33| uF

A

June 1978 1
Mullard



ADF700/2600

Frequency characteristics
7275489
40
attenuation 8 ~=——=m
(dB)
0 >
~J y 2N’
~N Y N {’
N 71\

K A/ W\

10 7 AV \
ANAIEER,
AR NANEEA
7 N \
] 7
~20 // N4
/ TR
NN
A WY
-30 / \
‘10 100 1000 10000 frequency (Hz)
Dimensions {mm) and connections
See also circuit diagram for connection to the 8 soldering tags.
Total height 36 mm
- 140 max

77,5 ~}

—a | |=— 3,2 (4x)

=

L2 =LA

c2 C3

0
ax 496 -

ET-)

-4
Ne
~¢
¢
0¢

. e

7275483
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V.H.F. TELEVISION TUNER ELC1042
with diode tuning

QUICK REFERENCE DATA

Designed to cover the present 405 line v, h.f. and 625 line (wired distribution)
channels, It also covers the CCIR v, h. f. channels required for export receiv-

ers.
Systems U.K. and CCIR
Channel coverage
band I lto5and AtoC
band III 6to 14, D to I and CCIR E12
Supply voltages
transistors and switching diodes +12 \Y
tuning diodes +0.3 to + 28 v
Noise factor, typical
band I 7 dB
band IIT 7 dB
Power gain, typical
band 1 20 dB
band ITI 22 dB

CONSTRUCTION

The components are mounted ona printed wiring board, suitable screening is added
and the whole assembly is placed in a metal box. The external connection termina -
tionsare brought out of the box, by feed-through capacitors. The i.f. coil is situated
at one end of the tuner and can be adjusted through a hole provided in the end of the

box.

Mullard
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DIMENSIONS (millimetres) AND CONNECTIONS

U O T
0 )

Aerial input

28 max-~|

@25 hole for
self tapping screw

96max —=15
fe———— 92.2 ————] —-‘ 7

3

a

x
LUV U T

Aerial
@1x5min

LF. coit adjustment 7 solder pins
hole B5 $0.8x3.5 min

5.08
(0.2in)

? (to tuner outline)
22.86 f ‘*'+ !
{0.9n) | J | ! ] 1+

' ‘ J.JH ;——15‘24 (0.6in)

22.86(0.9in)

30.48(1.2in)

L—sa 34 (2.0in)
—— 60.96(2.4in)

—— 68.58(2.7in) -

76.2(3in) ———=

e————91.44(3.6in) ——= 05361

4 holes
@13 min

Piercing diagram viewed from component side of board

D5360

Pin Connection Pin Connection
2 A.G.C., positive 8 +12V, oscillator + mixer supply
3 +12V switching voltage, band III 9 Test point
4 +12V, r.f. transistor supply 10 1. F. output
5 +0. 3 to +28V tuning diode supply

Mullard
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V.H.F. TELEVISION TUNER
with diode tuning

ELC1042

CIRCUIT DESCRIPTION

The tuner is of the three transistor type, comprising an r.f. stage, a mixer and an
oscillator. The tuning of the r.f./mixer bandpass filter and the oscillator stage is
accomplished by variable capacity diodes.

Switching from band I to band Ill is achieved by applying a 12V supply to five diodes,

via pin 3 of the tuner.

ELECTRICAL DATA

Unless otherwise specified, all characteristics apply at an ambient temperature of
20 + 5°C and a relative humidity of 75% max. All values are typical unless other-

wise specified.

Conditions Value
Channel coverage 41.5MHz sound carrier channel 1
band I (see note 1) 63.25MHz sound carrier channel 5
Channel coverage 175.25MHz vision carrier channel D
band III (see note 1) 224.25MHz vision carrier CCIR E12
Input impedances asymmetrical 75Q
Intermediate 405 line system 34. 65MHz
frequencies, vision 625 line system 39.5 MHz
Intermediate 405 line system 38, 1SMHz
frequencies, sound 625 line system 33.5 MHz
transistors +12V £ 10%
Supply voltages tuning diodes (see note 2) +0. 3V to +28V
switching diodes (band III only) +12V
r.f, amplifier at nominal gain 3.4mA
oscillator plus mixer at nominal gain 6. 8mA
Supply currents tuning diodes 35pA
switching diodes 12mA
band I at nominal gain 2.5V
band I at 40dB gain reduction 4.9V
A.G.C. voltage X X
(see figs. 3 and 4) band Il at nominal gain 2.5V
band III at 40dB gain reduction 4.3V

Mullard
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ELECTRICAL DATA (contd.)

Conditions Value
band I at 40dB gain reduction max. 0.8mA
A.G.C. current band III at 40dB gain reduction max. 0,6mA
A.G.C, range both bands min. 40dB
both bands at nominal gain, or with a.g.c. max. 3.5
V.S.W.R. except channel 1
. band I channels 2 to 5and A to C 10 to 12MHz
R.F. bandwidth band III all channels 10 to 25MHz
Relative levels of any channel except channels 1 and CCIR E12 max. 3dB
sound and vision channet 3 1dB
carriers (tilt) channel 8 1dB
any channel except channel 1 min. 18dB
channel 1 min, 16dB
. channel 2 20dB
Power gain
CCIR E4 22dB
CCIR E5 23dB
CCIR E12 22dB
any channel max. 10dB
Noise figure channel 3 7dB
channel 10 7dB
channel 2 min. 30dB
I.F. rejection channel 5 min, 40dB
CCIR E12 min. 60dB
Ima iection band I any channel min. 60dB
g€ rejectio band III any channel min. 40dB
in channel at nominal gain, on wanted band [ 10mV
Signal handling, signal vision carrier from interfering
input level producing accompanying sound carrier band 11 8mV
1% cross modulation in band at nominal gain, on wanted band I 80mV

(see note 3)

vision carrier channel (X) from interfering
vision carrier channel (X-2)

band IIf 25mV

Signal handling, band I any channel at nominal gain 20mV
signal input level : :

producing overloading band III any channel at nominal gain 13mV
(see note 4) both bands at 40dB gain reduction min. 200mV
I.F. output . .

detuning after band switching and tuning max. 200kHz

Mullard
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V.H.F. TELEVISION TUNER ELC1042
with diede tuning

ELECTRICAL DATA (contd. )

Conditions Value
10% change in supply voltage max. 300kHz
?::;il:nt:; 3 to 60 second warm up after switch on max. S50kHz
drift input signal 9f 20 to. S0mV at 20KkHzZ
nominal gain
temperature change from 25 to 40°% max. 400kHz
Temperature operating ambient +5 to +50°C
ranges storage -25 to +60°C
NOTES

1. There is a tuning margin of 2MHz at the extremes of Band III (including CCIR
channel E12) and Band I (including channel C) below channel 1and IMHz above
channel 5.

2. A stabilised supply of +28V is required for the tuning diodes to minimise tuning
variations caused by mains fluctuations. See figures 1 and 2 for tuning voltages
plotted against channel settings and frequencies.

3. This is the aerial e.m.f. (referred to 758), which will cause the transference of
1% of the modulation of an unwanted signal to the carrier of the wanted signal.

4. A signal causing overloading is that aerial e.m.f. (referred to 75Q) which pro-
duces a 30% compression of the synchronisation pulses (of 2 standard television
signal) or a noticeable deterioration of the picture quality.

Oscillator radiation

The tuner is designed to meet the oscillator radiation quoted in BS905 (1969),
providing the conditions for relaxation are adhered to, and nopermanent connec-
tionis made to the tuner test point (pin9). Connections between the tuner and i.f.
amplifier should be kept as short as possible.

Mullard
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ACCESSORIES (dimensions in millimetres)

Immunity shield

In order to meet the immunity requirements of BS905 (1969) it is recommended
that the aerial connection should be screened. A suitable screening shield, fixed
by a screw to the tuner is available under type No. 4313 135 01170.

Baluns

A balun transformer, type number ELC1094, is available to convert the aerial
input from 75Q asymmetric to 300Q balanced, for tuners incorporated into export
(CCIR) receivers.

Balanced
input connections

r—zo- >
- Cable
|
22
‘ O.,/ Stot 7 long
Y x@ 3.1
Aerial le-23.5 qu,j
connection
Immunity shield and cable clamp
for aerial connector 300N balun transformer 05362

MOUNTING
The most suitable method of mounting the tuner is soldering directlyon toa printed
wiring board using the piercing diagram shown under DIMENSIONS AND CONNEC -
TIONS.

SOLDERING CONDITIONS 260°C maximum for 5 seconds maximum

Mullard
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ELC1042

V.H.F. TELEVISION TUNER

with diode tuning
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V.H.F. TELEVISION TUNER ELC1042/05

with diode tuning

QUICK REFERENCE DATA
Designed to cover 405 lines v.h.f., and 625 lines (wired distribution) channels, and the
u.h.f. channels of the C.C.L R. system B.
Systems C.C.LR. systems A, Band I
Channels System A  System B  System 1
band I Bl to BS E2 to E4 IA to IC
band IIT B6toBl4 EStoElI2 IDtol]
Intermediate frequencies
picture 34.65 MHz 38.9 MHz 39,5 MHz
sound 38.15 MHz 33.4 MHz 33.5 MHz
DESCRIPTION

A v.h.f. tuner with electronic tuning and band switching, covering the v.h.f. band I
(frequency range 41.5 to 68 MHz, and the v. h.f, band Il (frequency range 174 to 230 MHz).

Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all com-
ponents and housed in a metal case consisting of a rectangular frame and front and rear
covers (see Fig. 2). The aerial connection is on the frame side, all other connections
(supply voltages, a.g.c. voltage, tuning and switching voltages) are made via feedthrough
capacitors in the underside. The mounting method is described below.

The v.h.f. aerial signal is fed via an i.f, trap to a tuned input circuit, which is connected
to the emitter of the input transistor BF264. The collector load of this transistor is
formed by a double tuned circuit, transferring the signal to the base of the mixer trans-
istor BF195. The oscillator is equipped with a BF194 transistor. The three r.f, circuits
are tuned by three capacitance diodes BB105G. Switching between v.h.f. I and III is
achieved by five switching diodes BA182.

The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at
the low end of which the i.f. signal is capacitively coupled out of the tuner.

The tuner requires transistor supply voltages of +12 V, a switching voltage of +12V,
a.g.c. voltages variable from +2.5 V (normal operating point) to about +6 V (maximum
a.g.c.), and a tuning voltage variable from +0.3V to +25 V.

The aerial input of the tuner is asymmetrical. For use in symmetrical aerial systems,
aerial transformers (baluns) are available (see ACCESSORIES).

Muliard
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—> DIMENSIONS (millimetres)

I g O 4

@ 2.5 hole for self
tapping screw.
=28 max—+ - 15 -
;255—“ 7 |-
.8 |-
il | e . v A
T T . 1 T
= “I aerial d 15.6 1R
263 [ Iy d 10 = |,.
B L ) [} 1y
418 l o 588 J 0 I
[ A 54.6 ] h
! 1
Lepig T 3 ) | ul
LY I 14 [
i ! ﬂzl waf 7O
4 P
O i— [
i.f coil HI W 103 — =
; ! Bl 2345 8 9 10 E :—’—‘ -
i 22.86 |} l | 5.7
' s r 91.44 (36e) 37
e 26—
e =2.54mm {0.1in.)
08671¢
Fig. 1
|- 91,44 (36e)

i s

M%) l 22.86
->'H<- , (9e)

$_¢Mi‘_—é¢‘§f‘ﬁr ] | S.OBi(Ze)l
: | 1520|782 ] 762 762]_ 2288 _|762]762 L =

(6e) (3e) " (3e) (3e) (9e) (3e) (3e)
e = 2.54(0.1in)

06672

Fig. 2. Piercing diagram viewed from solder side of board.

Mullard
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ELC1042/05

V.H.F. TELEVISION TUNER

with diode tuning
CIRCUIT DIAGRAM
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TERMINATIONS
2 = a.g.c. voltage, +2.5to +6.0V
3 = switching voltage, v.h.f. III, +12 V (approx. 12.5 mA)
4 =r.f. supply voltage, +12 V (approx 3.2 to 10 mA)
5 = tuning voltage, +0.3 to +25 V
8 = mixer/oscillator supply voltage, +12 V (approx. 6.7 mA)
9 = test point
10 = i.f. output
E = earth

MOUNTING

The tuner may be mounted by soldering it on to a printed-wiring board, using the pierc-
ing diagram shown in Fig. 2. The tuner may also be mounted by means of a snap-in
mount or a bracket; information will be supplied upon request.

The tuner may be mounted anywhere in the receiver and there are no restrictions on
orientation.

Dimensions in millimetres
screening folded
back over outer cover

PR ¢ .
1% s:\rmk
i sieeve
Self tinned /
- tapping
screw "
Screw must
not protrude DES40e l 12 L_H
deeper than 3.5mm »>2 Tt T
> 5 la
4 D6642

Fig. 4 Recommended fixing method of the aerial cable.

ACCESSORIES

Aerial input transformer (balun) for converting the aerial input from 75 @ asymmetric to
300 @ symmetric - type no. ELC1094.

Immunity shield for screening the aerial connection - type no. 4313 132 01910

ELECTRICAL DATA

Unless otherwise specified, all electrical values apply at an ambient temperature of
25 + 5 °9C and a supply voltage of 12 + 0.3 V.~

Semiconductors,
r.f. amplifier BF264
mixer BF195
oscillator BF194
tuning diodes 3 x BB105G
switching diodes 5 x BA182
Ambient temperature range
operating +5 to 455 °C
storage -25 to +85 °C

Mullard
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V.H.F. TELEVISION TUNER
with diode tuning

ELECTRICAL DATA (Contd.)

Supply voltage

Current drawn from +12 V supply
band I
band III

A.G.C. voltage (Figs. 5 and 6)
band 1

ELC1042/05

+12 V, +10%

depending on

a.g.c. voltage

10 to 16.5 mA
22.5to 29 mA

at nominal gain +2.5V
at 40 dB gain reduction typ. +4.9V
band II1
at nominal gain +2.5V
at 40 dB gain reduction typ. +4.3V
A.G.C. current at 40 dB gain reduction
band I max. 0.8 mA
band I11 max. 0.6 mA
Tuning voltage range (Figs. 7 and 8) +0.3 to 425V
Current drawn from 25 V tuning voltage supply max. 30 gA
Switching voltage
band I open circuit
band 11T +12V, +10%
Frequency ranges System A System B System |
band I channel B1 (picture channel E2 (picture channel TA (picture
carrier 45 MHz) to carrier 48.25 MHz) carrier 45.75 MHz)
channel BS (picture to channel E4 to channel IC
carrier 66.75 MHz) | (picture carrier (picture carrier
62.25 MHz) 61.75 MHz)

band III

channel B6 (picture
carrier 179.75 MHz)
to channel B14
(picture carrier
219.75 MHz)

Intermediate frequencies

picture
sound

34.65 MHz
38. 15 MHz

Mullard

channel ES (picture
carrier 175,25 MHz)
to channel E12
(picture carrier
224,25 MHz)

38.9 MHz
33.4 MHz

channel ID (picture
carrier 175.25 MHz)
to channel IJ
(picture carrier
215.25 MHz)

39.5 MHz
33.5 MHz
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ELECTRICAL DATA (Contd.)

(MHz)

picture carrier frequency

gain reduction {dB)

06674

agc. characteristic
VHF I
Il
L
0 — lage = LOPA
{7
10
20
30
40
50
“— channel IB L
Iagc = 500 UA:
HHH
60
2 6 8 10
ag.c. voltage (V]
Fig. 5.
06676
VHF I
70
channel
B5
IC
60
B4
~IB
~B3
50
] B2
] T IA
B1
40
300 10 20 30

tuning voltage (V)
Fig. 7.

06675

agec. characteristic
VHF I
@ | !
© T
= ORT gc = LOPA
§ [
kvl -
3 4
o
210
c
‘o
o
20
30
40
50 \ channel 16
* Iage=300pA
1 T Y O
HHH
602 6 8 10
a.g.c. voltage (V)
Fig. 6.
D6677
= VHF IT
N
3 240
z channel
c
@
Ed S E12
220 B4
[ ~1J
2 “B13
I B12
S 1~IH
: T
L 200 4
2 NG
— '~B
= 1-1F
~B8
BI7E
~
180 86
1D
1600 10 20 30
tuning voltage (V)
Fig. 8.
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V.H.F. TELEVISION TUNER ELC1042/05

‘with diode tuning

ELECTRICAL DATA (Contd.)

Input impedance

asymmetrical 759

symmetrical 300 2 (see ACCESSORIES)
V.S.W.R. (between picture carrier V.S.W.T, at | max. V.S.W.T.

and sound carrier) nom. gain. during gain control

band I (ecept channel B1) max. 3.5 max. 3.5

band III max. 3.5 max. 3.5
A.G.C. range

band I min. 40 dB

band III min, 40 d8
R.F, curves

bandwidth

band I, except channel B1 typ. 10to 12 MHz

band III typ. 9to 20 MHz

tile

band I, except channel Bl max. 3dB

band III, except channel E12 max. 3 dB

Power gain (see also MEASURING METHOD
OF POWER GAIN)

band I, except channel B1 min. 18 dB
channel Bl min. 16 dB
channel TA typ. 20dB
channel IC typ. 22 dB
band III min. 18 dB
channel ID typ. 25dB
channel If typ. 24 dB
Noise figure
band I, except channel B1 max. 10 dB
channel IB typ. 7.5 dB
band III max. 10 dB
channel IG typ. 7.0 dB
1. F. rejection
band I, channel B2 min. 30 dB
channel B5 min., 40 dB
band III min. 60 dB
Image rejection
band I min. 60 dB
band III min. 40 dB

Mullard
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ELECTRICAL DATA (Contd.)

Signal handling (see also Figs. 9 and 10)
Minimum input signal (e.m.f.) producing
cross modulation (1%) at nominal gain,

in channel
wanted signal: picture carrier frequency,

interfering signal: sound carrier frequency,

v.h.f. I
v.h.f. 11T

in band
wanted signal: picture carrier frequency
of channel X,
interfering signal: picture carrier of
channel X -2
v.h.f. 1
v.h.f. 11
Minimum input signal (e.m.f.) producing
overloading, at nominal gain
v.h.f. 1
v.h.f. III

Minimum input signal (e.m.f,) at nominal
gain producing a shift of the oscillator
frequency of 20 kHz

Detuning of the i.f. output circuit as a result
of bandswitching and tuning

Shift of oscillator frequency at a change of the
supply voltage of 10%

band I

band IIT

during warm -up time (measured between
3 s and 60 s after switching on)

band I

band III

Drift of oscillator frequency at a change of
the ambient temperature from 25 to 40 °C
band I
band III

Oscillator radiation (oscillator voltages at
the aerial terminal)

typ. 8 to 14 mV

typ. 6 to 10 mV } (note 1 overleaf)

typ. 60 to 100 m
typ. 20 to 30 m:;} (note 1 overleaf)

(note 2 overleaf)

typ. 20 mV
typ. 13 mV

typ. 20 to S0 mV (note 3 overleaf)
max. 200 kHz

max, 300 kHz
max., 300 kHz

max. 50 kHz
max. 50 kHz

max. 400 kHz
max. 400 kHz

The oscillator radiation will be within the limits of BS905: 1969 provided no connection
has been made to the test point and the circuit connected to the i.f. output is carefully

shielded.

For the oscillator fundamentals, use is made of the relaxed limits, assuming that the
design of the i.f. amplifier of the receiver is such that a detuning of the oscillator of
>-2,0 MHz or >+0.6 MHz from the nominal frequency will result in unacceptable

picture and/or sound degradation.

Mullard

ELC1042/05 Page 8



V.H.F. TELEVISION TUNER ELC1042/05

with diode tuning

ELECTRICAL DATA (Contd.)

Immunity from radiated interference
If the tuner, including the aerial connection (see Fig.4), is installed in a professional
manner, the immunity from radiated interference will be within the limits specified
in BS905: 1969.
If a higher safety margin, or another cable connection is required, use can be made
of an immunity shield (see ACCESSORIES).

Microphonics
If the tuner is installed in a professional manner, there will be no noticeable micro-
phonics.

NOTES:

1. This e.m.f. is referred to an impedance of 75 Q.
1% cross modulation means that 1% of the modulation depth of the interfering signal is
transferred to the wanted signal.

2. This e.m.f. is referred to an impedance of 75 Q.
Criterion of overloading: 30% compression of the synchronization pulses of a standard
television signal or a noticeable deterioration of the picture quality,

3. This e.m.f. is referred to an impedance of 75 Q.

Mullard
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Fig. 10. Cross modulation, in band; the interfering channels are given between brackets.
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V.H.F. TELEVISION TUNER
with diode tuning

ELC1042 /05

MEASURING METHOD OF POWER GAIN

1. The i.f. output of the tuner should be terminated with the circuit given below, the
test-point (terminal 9) not being connected.

8.2pF

Lo
(20 turns)
if. output .
of tuner detecto b
r probe
§0pF Lo~ (=500 or 750)
(25turn)
Tcore from
this side
Fig. 11,

D6657

2. Feed an i.f. sweep signal to the v.h.f. I - mixer coupling coil.

6.8 pF
—H—i
330 pF BF 195
if. sweep Qﬁ > -[
generator [ l
56.0 w330

.l.p,_- s |30 | [r2ka

v

Fig. 12,

D6680

3. Adjust the trimmer (Fig. 11), tunable coil La/Lb, i.f. output coil of the tuner L18
(Fig. 1), and the coupling between La and Lb to get the resonant curve as given below.

05dB

Fig. 13,

Mullard
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MEASURING METHOD OF POWER GAIN (Contd.)

Display the r.f. and i.f. curve of the tuner at 190 MHz (picture carrier frequency) and
make, if necessary, small corrections in the alignment of the i.f. coils L,/ Ly, and L18
to get the markers 39.5 MHz and 33.5 MHz symmetrically on the slopes of the curve,
and the peaks at equal amplitude.

Because the output impedance of the dummy circuit is 50 to 75 @, the power gain can be
measured in the conventional manner by inserting the tuner and dummy circuits between
a 75 @ source and a 75 Q detector, or between a 50 @ source, a matching pad 50/75 @, and
a 50 Q detector.

OTHER AVAILABLE VERSIONS

ELC1042: This is identical with the ELC1042/05 except that the i.f. coil L18 of the
ELC1042 has four additional turns.

Mullard
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U.H.F. TELEVISION TUNER ELC1043/05

with diode tuning

QUICK REFERENCE DATA
Designed for use in colour and monochrome television receivers.
Systems C.C.L.R, systems GandI
Channels 21 to 69
Intermediate frequencies System G System I
picture 38.9 MHz 39.5 MHz
sound 33.4 MHz 33.5 MHz
DESCRIPTION

A u.h.f. tuner with electronic tuning covering the u.h.f. bands IV and V (frequency range
470 to 860 MHz).

Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all compon-
ents, and housed in a metal case consisting of a rectangular frame and front and rear
covers (see Fig. 1). The aerialconnection is on the frame side, and all other connections
(supply voltages, a.g.c. voltage and tuning voltage) are made via feedthrough capacitors
in the underside. The mounting method is described below.

The tuner is of the three transistor type, comprising two r.f. stages and an oscillator/
mixer. The input circuit is untuned, so that optimum noise figures may be realised,
whilst the additional r.f. stage compensates for the increased insertion loss associated
with diode tuned circuits.

The coupling between the first and second r.f. stages is by a half-wave tuned line; the
coupling between the second r.f. stage and the mixer is by bandpass half-wave tuned
lines. The secondary of the passband is coupled to the emitter of the oscillator/mixer
stage via a coupling loop, which also provides the inductive feedback for the oscillator.

Half-wave lines, terminated at one end by a fixed capacitor and tuned at the other end by
a variable capacitance diode, are used throughout.

The tuner requires transistor supply voltages of +12V, a.g.c. voltages variable from
+2.5 V (normal operating point) to about +7.5V (maximum a.g.c.), and a tuning voltage
variable from +0.3 V to +25 V.

The aerial input of the tuner is asymmetrical. For use in symmetrical aerial systems,
aerial transformers (baluns) are available (see ACCESSORIES).

Mullard
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—> DIMENSIONS (millimetres)
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Fig. 2. Piercing diagram viewed from solder side of board.

Mullard

ELC1043/05 Page 2



ELC1043/05

U.H.F. TELEVISION TUNER
CIRCUIT DIAGRAM.

with diode tuning
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TERMINATIONS
2 = a.g.c. voltage, +2.5t0 +7.5V
4 =r.f. supply voltage, +12 V (approx. 8.8 to 13 mA)
5 = tuning voltage, +0.3 to 25V
8 = mixer/oscillator supply voltage, +12 V (approx. 3.6 mA)
10 = i.f. output
E = earth

MOUNTING

The tuner may be mounted by soldering it on to a printed-wiring board, using the pierc-
ing diagram shown in Fig. 2. The tuner may also be mounted by means of a snap-in
mount or a bracket; information will be supplied on request.

The tuner may be mounted anywhere in the receiver and there are no restrictions on
orientation.

Dimensions in millimetres screening folded

4 max back over outer cover
_ - 17 .
16 shrink
1 tinned / sleeve
Self tapping & — | i
screw ! -
Screw must @ - 2L_ﬁ__,___lgl__>
not protrude ¥ ol 5l
deeper than 2.5mm D662 D6663 i veses

Fig. 4. Recommended fixing method of the aerial cable.

ACCESSORIES

Aerial input transformer (balun) for converting the aerial input from 75 Q asymmetricto
300 @ symmetric - type no. ELC1095.

Immunity shield for screening the aerial connection - type no. 4313 132 01910.

ELECTRICAL DATA

Unless otherwise specified, all electrical values apply at an ambient temperature of
25+ 5 °C and a supply voltage of 12 £ 0.3 V.

Semiconductors,
r.f. amplifiers 2 x BF362
mixer/oscillator BF363
tuning 4 x BB10SB
Ambient temperature range
operating 45 to +55 °C
storage -25 to 485 °C
Supply voltage +12 V £ 10%

Current drawn from +12 V supply

r.f. amplifiers

mixer/oscillator

Mullard

8.8 mA (at nominal gain) to 12 to
17 mA (at 30 dB gain reduction)

3.6 mA
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U.H.F. TELEVISION TUNER
with diode tuning

ELECTRICAL DATA (Contd.)

A.G.C. voltage (Fig. 5)
at nominal gain
at 30 dB gain reduction

A.G.C, current at 30 dB gain reduction

Tuning voltage range
Slope of tuning characteristic
Current drawn from 25 V tuning voltage supply

Frequency range

Margin at the extreme channels
Intermediate frequencies

picture
sound

Input impedance
asymmetrical
symmetrical

V.S.W.R. (between picture carrier
and sound carrier)

[osees
agc. characteristic
:
=0
c
o
-
o
2
-4
20
c
=]
o
20 1
o channel 69
30
1
40 channel 214
0
d 2 4

6 8 10.
a.gc. voltage (V)
Fig. 5.

picture carrier frequency (MHz)

Mullard

ELC1043/05

+2.5V
6V (max. 7.5V)

max. 1.2 mA

+0.3to 425V
min. S MHz/V
max. 20 pA

channel 21 (picture carrier
471.25 MHz) to channel 69
(picture carrier 855.25 MHz).

min. 3 MHz

system G System I
38.9 MHz 39.5 MHz
33.4 MHz 33.5 MHz
75 Q

300 @ (see ACCESSORIES)

at nom. gain | during gain control

without a.g.c. up to 30 dB
max. 4 I max. 6

850 68
Channel
60

750
150

650
40
550 N\ L 30
21

450

0 10

20 30
tuning voltage {V)
Fig. 6.
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ELECTRICAL DATA (Contd.)

A.G.C. range min. 30 dB

R.F. curves
bandwidth typ. 10 to 20 MHz
tilt 4 dB (0 to 2 dB typical)

Power gain (see also MEASURING METHOD

OF POWER GAIN) min, 17 dB
channel 21 typ. 22 dB
channel 50 typ. 22 dB
channel 69 typ. 22 dB

Noise figure max. 10dB
channel 21 typ. 6 dB
channel 50 typ. 6.5 dB
channel 69 typ. 7 dB

I.F. rejection min, 60 dB

Image rejection, channels 21 to 61 min., 53 dB

n + 4 rejection (obtained between the picture

carrier of the wanted channel n and the sound

carrier of an unwanted signal spaced 4

channels above the wanted channel). min. 53 dB

Signal handling
Minimum input signal (e.m.f.) producing
cross modulation of 1% at nominal gain,
in channel
wanted signal: picture carrier frequency,
interfering signal: sound carrier frequency. typ. 8 mV (note 1 overleaf)

in band

wanted signal: picture carrier frequency

of channel X,

interfering signal: picture carrier of

channel X -5 typ. 25 mV (note 1 overleaf)

Minimum input signal (eam.f.) producing

overloading,
at nominal gain typ. 15 to 20 mV (note 2 overleaf)
at maximum a.g.c. min. 250 mV (note 2)

Minimum input signal (e.m.f.) at nominal
gain producing a shift of the oscillator

frequency of 20 kHz typ. 5 to 15 mV (note 3 overleaf)
Detuning of the i.f. output circuit as a result
of tuning max. 150 kHz
Shift of oscillator frequency at a change of the
supply voltage of 10% max. 500 kHz
during warm -up time (measured between 3 s
and 60 s after switching on) max. 200 kHz
at a gain reduction of 30 dB max, 100 kHz

Drift of escillator frequency at a change of
the ambient temperature from 25 to 50 °C max. 1000 kHz

Mullard
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U.H.F. TELEVISION TUNER ELC1043/05

with diode tuning

ELECTRICAL DATA (Contd.)

Oscillator radiation (oscillator voltages at

the aerial terminal)
The oscillator radiation will be within the limits of BS905: 1969provided the circuit,
connected to the i.f. output, is carefully shielded.
For the oscillator fundamentals, use is made of the relaxed limits, assuming that the
design of the i.f. amplifier of the receiver is such that a detuning of the oscillator of
> -2.0 MHz or > +0.6 MHz from the nominal frequency will result in unacceptable
picture and/or sound degradation,

Immunity from radiated interference
If the tuner, including the aerial connection (see Fig. 4) is installed in a professional
manner, the immunity from radiated interference will be within the limits specified in
BS905: 1969.
If a higher safety margin or another cable connection is required, use can be made of
an immunity shield (see ACCESSORIES).

Microphonics
If the tuner is installed in a professional manner, there will be no noticeable micro-
phonics.

NOTES:

1. This e.m.f. is referred to an impedance of 75 Q.
1% cross modulation means that 1% of the modulation depth of the interfering signal is
transferred to the wanted signal.

2. This e.m.f. is referred to an impedance of 75 Q.
Criterion of overloading: 30% compression of the synchronization pulses ofa standard
television signal or a noticeable deterioration of the picture quality.

3. This e.m.f. is referred to an impedance of 75 Q.

Mullard
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MEASURING METHOD OF POWER GAIN
(1) The i.f. output of the tuner should be terminated with the circuit given below.

22k 'LSBpF

Detector probe

i.f. output (2=500)
of tuner
c2
82pFI 60pF
D4 256
1l
LU
68pF
L L
BF363
A InF
if. sweep I
(2) Feed an i.f, sweep signal to the generator LL|
emitter of the BF363 (mixer/oscillator)
and make the oscillator inoperative 560
(e.g. ferrite core in resonant chamber) §—

4 DL257

(3) Adjust the trimmers C1 and C2,
coil L (fig. 7) and the i.f. output
coil of the tuner (L21), to get the
resonant curve with maximum
gain as shown.

Fig. 9.

(4) Display the r.f. and i.f. curve of the tuner at 470 MHz and make, if necessary, small

corrections in the alignment of C1, C2, and L and L21 to get the markers 38.9 MHz
and 33.4 MHz symmetrically on the slopes of the curve and the peaks at equal ampli-
tude.
Because the output impedance of the dummy circuit is 50 to 75 , the power gain can
be measured in the conventional manner by inserting the tuner and the dummy circuit
between a 75 Q source and a 75  detector, or between a 50 Q source, a matching pad
50/75 Q and a 50 Q detector.

OTHER AVAILABLE VERSION
ELC1043/06

Mullard
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U.H.F. TELEVISION TUNER ELC1043 /06

with diode tuning

This type is identical to ELC1043/05 except for the following:-

1. The i.f. output circuit consists of an i.f. coil with increased turns damped by a
6809 resistor. This changes the tuning range and 'Q' of the i.f. output coil,
making it suitable for coupling to a block filter input i.f. amplifier.

2. The power gain is reduced to a nominal of 12dB and a minimum of 9dB by the
damping resistor mentioned above.

3. The same dummy circuit is used for measuring power gain but, as a result of
damping the i.f. coil, a single tuned response will appear at the output, instead
of the double tuned response, as in the case of ELC1043/05. (see below).

D5446

3d8

33.5MHz 39.5MHz

7 to 8MHz

Mullard
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V.H.F./U.H.F.TELEVISION TUNER
with diode tuning Echooo

QUICK REFERENCE DATA

Designed to cover the v.h.f. and u.h.f, channels of the C.C.I.R. systems B and G,
including the Italian channels.

Systems C.C.L R. systems Band G

Channels E2to C (band I)
ES5 to E12 (band III)
E21 to E69 (bands IV and V)

Intermediate frequencies

picture 38.9 MHz
sound 33.4 MHz
DESCRIPTION

A combined v.h.f./u.h.f. tuner with electronic tuning and band switching, covering the
v.h.f. band I including the Italian channel C (frequency range 47 to 88 MHz), the v.h.f.

band III (frequency range 174 to 230 MHz), and the u.h.f. band (frequency range 470 to
860 MHz).

Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all compon-
ents, and housed in a metal case consisting of a rectangular frame and front and rear
covers (see Fig. 1). The two aerial connections (v.h.f. and u.h.f.) are on the two frame
sides, all other connections (supply voltages, a.g.c. voltage, tuning and switching volt-
ages) are made via feedthrough capacitors in the underside. The mounting method is
described below.

Electrically, the tuner consists of a v.h.f. and u.h.f. part. The v.h.f. aerial signal is
fed via an i.f. trap, combined with a high pass filter, to a tuned input circuit, which is
connected to the emitter of the input transistor BF200. The collector load of this trans-
istor is formed by a double tuned circuit, transferring the signal to the base of the
mixer transistor BF182. The oscillator is equipped with a transistor BF194. The four
r.f. circuits are tuned by four capacitance diodes BB106. Switching between v.h.f. I and
III is achieved by four switching diodes BA243/244.

The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, at
the low end of which the i.f. signal is capacitively coupled out of the tuner. An i.f.
injection point is provided at the collector of the mixer, for aligning this circuit together
with the i.f. amplifier of the television receiver.

The u.h.f. part of the tuner consists of a tuned input circuit, connected to the emitter of
the amplifier transistor BF180. The interstage network between this transistor and the
self -oscillating mixer stage is formed by a double tuned circuit. A transistor BF181 acts
as a self-oscillating mixer. The four tuned u.h.f. circuits are tuned by four capacitance
diodes BB105B.

The output of the self-oscillating mixer is fed to a double tuned i.f. circuit which is
connected to the emitter of the v.h.f. mixer transistor BF182, now operating as an i.f.
amplifier in grounded base configuration, Band switching between v.h.f. and u.h.f, is
achieved by another diode BA243.

The tuner requires transistor supply voltages of +12 V, a switching voltage of +12V,
a.g.c. voltages, variable from +2. 4 V (normal operating point) to about +7.5 V (maximum
a.g.c.)and a tuning voltage, variable from +0.5V to +28 V.

The aerial inputs of the tuner are assymmetrical. For use in symmetrical aerial
systems, aerial transformers’(baluns) are available (see ACCESSORIES).

Mullard
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—> DIMENSIONS
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Fig. 2. Piercing diagram viewed from solder side of board. No connection must be made
to terminals 7, 9 and 11, as otherwise the oscillator radiation would increase.
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ELC2000

with diode tuning

V.H.F./U.H.F.TELEVISION TUNER
CIRCUIT DIAGRAM
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TERMINATIONS

1 =a.g.c, voltage, v,h.f., +2.4 to +7.5V

2 = tuning voltage, +0.5 to +28 V

3 = switching voltage, +12 V (approx. 20 mA)

4 =r.f. supply voltage, v.h.f., + 12V (approx. 3 to 10 mA)
5 = oscillator supply voltage, v.h.f., +12 V (approx. 6 mA)
6 = mixer supply voltage, v.h.f., +12 V (approx. 5 mA)

7 = test point 1, v.h.f,

8 = i.f. output

9 = test point 2 (alignment short)
10 = oscillator supply voltage, u.h.f., +12 V (approx. 4 mA)
11 = test point 3, u.h.f.
12 = r.f. supply voltage, u.h.f., +12 V (approx. 2.5 to 9.5 mA)
13 =a.g.c. voltage, u.,h.f., +2.4to +7.5V

E = earth

MOUNTING

The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing
diagram shown in Fig. 2. The tuner may also be mounted by ineans of a snap-in mount
or a bracket; information will be supplied upon request.

The tuner may be mounted anywhere in the receiver and there are no restrictions on
orientation.

Dimensions in millimetres

screening folded
back over outer cover

4 max
—>
st .
—- tapping @: _ “
screw
Screw must '
not pfo"ude 06640 /’X
deeper than 3.5mm

o884t 4 D662

Fig. 4. Recommended fixing method of the aerial cables.
ACCESSORIES

Aerial input transformer (balun) v.h.f. - type no. ELC1094
Aerial input transformer (balun) u.h.f. - type no. ELC2092

Mullard
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V.H.F./U.H.F. TELEVISION TUNER ELC2000
with diode tuning

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of
25+ 5 9C and a supply voltage of 12 2 0.3 V.

Semiconductors
bands I and III,
r.f. amplifier BF200
mixer BF182
oscillator BF194
tuning diodes 4 xBB106
switching diodes 5 x BA243/244
bands IVand V,
r.f. amplifier BF180
mixer/oscillator BF181
tuning diodes 4 x BB10SB
drift compensating diode BAWG62
Ambient temperature range
operating 45 to +55 °C
storage -25 to +85 °C
Supply voltage +12V £ 10%
Current drawn from +12 V supply
band I 14 to 21 mA depending
band III 34 to 41 mA ona.g.c.
bands IV and V 31.5 to 38 mA voltage
A.G.C. voltage (Figs. 5, 6 and 7)
band I,
at nominal gain 2.4V
at 40 dB gain reduction typ. 5.5V
band I11,
at nominal gain 2.4V
at 40 dB gain reduction typ. 4.5V
bands IV and Vv,
at nominal gain 2.4V
at 30 dB gain reduction typ. 5.0V
A.G.C. current
band I at 40 dB gain reduction max. 0.8 mA
band III at 40 dB gain reduction max.0.6 mA
bands IV and V at 30 dB gain reduction max. 0. 7 mA
Tuning voltage range (Figs., 8, 9 and 10) . +0.5to +28V
Current drawn from 28 V tuning voltage supply max. 36 pA
Switching voltage
band I open circuit
band IIT +12V
band IV and V +12V

Mullard
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gain reduction (dB)
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V.H.F./U.H.F.TELEVISION TUNER
with diode tuning
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ELECTRICAL DATA (continued)

Frequency ranges
band 1

margin at the extreme channels

band III

margin at the extreme channels

bands IV and V

margin at the extreme channels

Intermediate frequencies
picture .
sound

Input impedance
asymmetrical
symmetrical

V.S.W.R, (between
picture carrier and
sound carrier)

band I (except channel C)
band III (except channel E12)
bands IV and V

A.G.C. range
band I
band III
bands IV and V

R.F. curves
bandwidth
band I
band I
bands IV and V

tilt
band I
band III
bands IV and V, channels E21 to E60
channels E61 to E69

Mullard

channel E2 (picture carrier
48.25 MHz) to channel C
(picture carrier 82, 25 MHz).

min. 1,2 MHz

channel ES5 (picture carrier
175,25 MHz) to channel E12
(picture carrier 224.25 MHz).

min. 2 MHz

channel E21 (picture carrier
471, 25 MHz) to channel E69
(picture carrier 855.25 MHz).

min., 3 MHz

38.9 MHz
33.4 MHz

75 Q
300 @ (see ACCESSORIES)

at nom. gain | during gain control

best worst best worst
value value value value
(max.) | (max,)| (max.)| (max.)

3 4 4 5
3 4 4 5
- 4 - 5

min. 40 dB

min, 40 dB

min. 30 dB

typ. 10 to 15 MHz
typ. 10 to 15 MHz
typ. 15 to 25 MHz

max. 3 dB
max. 3 dB
max., 3 dB
max. 4 dB

E1LC2000 Page 8



V.H.F./U.H.F. TELEVISION TUNER ELC2000
with diode tuning

ELECTRICAL DATA (continued)

Power gain (see also MEASURING METHOD
OF POWER GAIN)

band I min, 26 dB
channel E2 typ. 29 dB
channel C typ. 32 dB
band III min, 25 dB
channel E5 typ. 28 dB
channel E11 typ. 28 dB
bands IV and V min, 25 dB
channel E21 typ. 32 dB
channel E31 typ. 29 dB
channel E69 typ. 33 dB
Noise figure
band I max. 8,5dB
channel E4 typ. 6.5 dB
band I max, 8 dB
channel E9 typ. 6.5 dB
bands IV and V max. 12 dB
channel E21 typ. 8.0 dB
channel ES51 typ. 9.5 dB
channel E68 typ. 10.5dB
I.F. rejection
band I, channel E2 min. 40 dB
channel C min, 60 dB
band I1T min. 60 dB
bands IV and V min, 60 dB
Image rejection
band I min. ~ 40 dB
band III min. 60 dB
bands IV and V min, 40 dB

Sigpal handling (see also Figs. 12 and 13)
Minimum input signal (e. m.f.) producing
cross modulation of 1% at nominal gain,
in channel

wanted signal: picture carrier frequency,
interfering channel: sound carrier

frequency, v.h.f. I typ. 4 mV
v.h.f, 11 typ. 4 mV note 1
u.h.f. typ. 5to 10 mV

continued on next page)

Mullard
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ELECTRICAL DATA (continued)
Signal handling, (continued)

in band
wanted signal: picture carrier frequency
of channel X,
interfering signal: picture carrier of
channel X -2 (v.h.f.), X-5 (u.h.f.)

v.hf, I typ. 15 to 60 mV
v.h.f. III typ. 10 to 50 mV note 1
u.h.f. typ. 15 to 50 mV
Minimum input signal (e. m.f.) producing
overloading,
at nominal gain typ. 10 mV note 2
at maximum a.g.c, min. 200 mV
Minimum input signal (e.m.f.)at nominal
gain producing a shift of the oscillator
frequency of 10 kHz.
band I min. 25 mV
band III min., 25 mV note 3
bands IV and V typ. 10 to 20 mV

Detuning of the i.f, output circuit as a result of
bandswitching and tuning with respect of channel E8 max. 400 kHz

Shift of oscillator frequency at a change of the
supply voltage of 10%

band 1 max. 300 kHz
band III max. 300 kHz
bands IV and V max. 600 kHz

during warm -up time (measured between 5 s
and 15 min after switching on)

band I max. 100 kHz
band III max. 100 kHz
bands IV and V max. 250 kHz
ata gain reduction of 30 dB max. 100 kHz

Drift of oscillator frequency at a change of
the ambient temperature from 25 to 40 °c

band 1 max. 300 kHz
band III max., 300 kHz
bands IV and V max. 500 kHz

Oscillator radiation
The tuner conforms with the radiation requirements of C.1.S.P, R. Recommendation
No. 24/3, provided the following conditions are fulfilled:

A low -pass filter (Fig. 11)with a cut-off frequency of about 300 MHz has to be inser-
ted between the v.h.f. aerial terminal of the tuner and the aerial terminal of the
receiver, Television receivers with a common v.h.f./u.h.f. connector in combina -
tion with a low-pass/high-pass splitter do not need this additional filter,

Mullard
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V.H.F./U.H.F.TELEVISION TUNER
with diode tuning Echooo

50 nH 50 nH

10 pF
l/ D6649

Fig. 11

No connections must be made to the terminals 7, 9and 11,

Earthing of the tuner and connection to the i.f. amplifier must be made in sucha
way, that additional radiation is prevented.

Microphonics
If the tuner is installed in a professional manner, there will be no appreciable
microphonics.

NOTES

1. This e, m.f. is referred to an impedance of 75 Q.
19, cross modulation means that 1% of the modulation depth of the interfering signal is
transferred to the wanted signal.

2. This e.m.f. is referred to an impedance of 75 Q.
Criterion of overloading: 30% compression of the synchronization pulses of a standard
television signal or a noticeable deterioration of the picture quality.

3. This e.m.f. is referred to an impedance of 75 Q.

Mullard
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Fig. 13. Cross modulation in band; the interfering channels are given between brackets.
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V.H.F./U.H.F.TELEVISION TUNER ELC2000
with diode tuning

APPLICATION

Connection of the tuner

For connection of the tuner, see terminal location in Fig. 1. If the tuner is used in

receivers, the chassis of which is connected to the mains, isolating capacitors accord-
ing to the safety rules have to be inserted in the aerial leads.

Five ways of connecting, depending on the number of switches available, are given below.

tuner 2 3 A 5 6 7 8 9 10 N 12 13
e
terminals § o % o o
470
470 410
v.hf
mo_j e
O (o)
T vhfl | uhf v.hfl
tuning 4 a.g.c. supply if.
voltage voltage voltage
(+0.5 to +28V) (+2.4 to +7.5V) (+12V £ 10 %) D6652
Fig. 14. Connection diagram with three switches.
" 1 2 3 4 S 6 7 8 9 10 1 12 13
ter:::reigls o ? T o Q © "? ° ° ?
410
470 410
— 1

® ®

(&
&
vhf I vhf
-O -O
hf. uhf vhfl u.h.f.
C};
2
tuning a.g.c. supply if
voltage voltage voltage
{4+ 05 to +28V) (+2.4 to+75V) ‘*‘zvtg\év’

06653
Fig. 15. Connection diagram with two switches.
All diodes: BAX13, BA217 or comparable silicon diodes.

Mullard
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tuner 1 2 3 4 5 6 7 8 9 0 1 12 13
terminals ? ? ? Q T © o © Q
470
470 L 4710
(
tuning ag.c. supply if.
voltage voltage voltage

{+0.5 to +28V) (+1.7 to +7V) (+12V£10%) 06654

Fig. 16. Connection diagram with two switches.
All diodes: BAX13, BA217 or comparable silicon diodes.
The values of Ry, Ry and R3 are depending on a.g.c. circuit.

tuner 1 2 3 4 5 6 7 8 9 0 N 12 13
terminals Q o % Q © Q ° o Q Q
470
470
— 1
1 A
E]Uﬂ
v.h.f. I
o—
y vhfl uhf
T3
tuning ’ a.g.c. supply if.

voltage voltage voltage
(+0.5 to +28V) (+3.2 to +8V) (+12vt2vY
-0.5v 06655

Fig. 17. Connection diagram with one switch.
All diodes: BAX13, BA217 or comparable silicon diodes.

Mullard
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V.H.F./U.H.F. TELEVISION TUNER ELC2000
with diode tuning

tuner 2 3 4 5 6 7 8 9 0 n 12 13
terminals o T Q Q o (? o o Q
470
470 470
R1 R2
— 1
S,
q -
” R3
tuning a.g.c. supply if.
voltage voltage voltage
{+ 05 to +28V) (+1.7 to +7V) +2V
(+12V—0.5V) D6656

Fig. 18. Connection diagram with one switch.
All diodes: BAX13, BA217 or comparable silicon diodes.
The values of R}, Rgand Rz are depending ona.g.c. circuit.
Alignment of i.f. circuit

The tuner is provided with an i.f. injection point at the collector of the mixer, for align-
ing the i.f. circuit together with the i.f. amplifier of the television receiver (for the
position of the i.f. injection point see Fig. 1).

The aligning should be done with the v.h.f. IIl band tuned. The tuning voltage should be
15to 20 V.

If this injection method cannot be employed in the television receiver, e.g. because the
injection point is not.accessible or there is not enough i.f. signal available, the i.f.
signal can be fed to-test point 3 (terminal 11) via a capacitor of 0.82 to 1 pF.

The tuner must be switched to the u.h.f. position; the tuning voltage should be approx.
10 V. This injection method requires approx. 14 dB less signal than the first method.
No permanent connection must be made to test point 3, otherwise the tuner may exceed
the oscillator radiation limits.

Mullard
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MEASURING METHOD OF POWER GAIN

The i.f. output of the tuner should be terminated with the circuit given below.
The terminals 7, 9 and 11 should not be connected.

Lo
8.2pF (20 turns)

i.f output
of tuner detect b
ector probe
60pF {Z=500 or 750)
(25turn)
7. 4
Tcore from
this side 06657

Fig. 19

Switch the tuner to the v.h.f. Il band; the tuning voltage should be 15 to 20 V. Feed an
i.f. sweep signal (e.m.f. 500 to 1000 mV) to the i.f. injection point. Adjust the trimmer
(Fig. 19), tumable coil (L,/Ly,), i.f. output coil of the tuner L19 (Fig. 3) and the coupling
between Ly and Ly, to get the resonant curve as given below.

05d8B

Fig. 20

Then display the r.f. and i.f. curve of the tuner at 190 MHz (picture carrier frequency)
and make small corrections in the alignment of the i.f. coils (L,/Ly and L19, if nec-
essary, to get the markers 38.9 MHz symmetrically on the slopes of the curve and the
peaks, at equal amplitude.

Because the output impedance of the dummy circuit is 50 to 75 , the power gain can be
measured in the conventional manner by inserting the tuner and the dummy circuit
between a 75 @ sourceand a 75 @ detector (or between a 50 @ source, ‘a matching pad
50/75 @, and a 50 Q detector).

Mullard
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UH.F. TELEVISION TUNER u321
wit’h diode tuning

DEVELOPMENT SAMPLE DATA

QUICK REFERENCE DATA
Systems United Kingdom system
Channels E21 to E69

systems Tand K
Intermediate frequencies

picture 39.5 MHz
sound 33.5 MHz
APPLICATION

This tuner is designed to cover the u.h.f. channels E21 to E69 to meet the special
requirements of the United Kingdom.

This information is derived from fes made i for
It does not form part of our data handbook system and does not necessarily lmplvy
that the_device will go into production

Mullard
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UHF. TELEVISION TUNER U321
with diode tuning

DESCRIPTION

The U321 is a u.h.f. tuner with electronic tuning, covering the u.h.f. band from 470 to
860 MHz (channels E21 to E69).

Mechanically, the tuner is built on a printed-wiring board, carrying all components, in
a metal housing made of a rectangular frame and front and rear cover (see Fig. 2).

A shielded aerial terminal is on one of the shorter sides of the frame, all the other
terminals (supply input stage, a.g.c., tuning voltage, supply oscillatorA.f. stage,
i.f. injection and i.f. output) are made via connecting pins (1. 32 mm diameter) on the
bottom side. Mounting is shown in Fig. 2 and 3.

Electrically the tuner consists of an input circuit with high pass characteristic, followed
by a P.I.N. diode attenuator (2 diodes BA379), and a transistor BF480 in grounded base
configuration (see Fig. 5). This transistor is operating at an emitter current of about
5'to 8 mA, featuring good noise figures and good handling properties as well. The a. g.c.
current for driving the P.I.N. diode attenuator is directly controlled by the a. g. c. system
of the receiver. The collector load of the input transistor is formed by a double tuned
circuit, transferring the signal to the mixer diode BA280. The selectivity of this circuit
at the image frequency has been improved by special means, so that the stringent
requirements of the U.K. can be met. The mixer diode is drivem by an oscillator,
equipped with a transistor BF480. The i.f. signal, originated in the mixer, is amplified
by a transistor BF324 in grounded base configuration. The combination of the Schottky-
barrier diode BA280 and transistor BF324 features good noise figures and good signal
handling properties as well. 3 capacitance diodes BB205B tune the double tuned circuit
and the oscillator.

The i.f. output circuit of the tuner is a single tuned one, at the low end of which the i.f.
signal is coupled out of the tuner.

A d.c. path to ground for the collector current of the i.f. transistor has to be provided
outside the tuner, preferably by a choke of about 5 pH. Damping of the i. f. output circuit
and matching of the i.f. output to the i,f, circuit of the receiver can be achieved by
connecting a series resistor and a parallel capacitor outside the tuner. For details see
page 11.

An i.f. injection point is available at the colléctor of the i.f. transistor, connected to a
terminal on the bottom side.

DEVELOPMENT SAMPLE DATA

Mullard
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MECHANICAL DATA (Provisional dimensions in mm)

IF coil
-

Fig. 2a

2 =r.f. supply voltage, +12V
3 =a.g.c. voltage, +9.2to +1.5V
4 = tuning voltage, +1 to +28 V
6 = oscillator A f. supply voltage, +12V
7 = i.f. injection point
10 =i.f. output

v
_ S04 Fig. 2b. I.F. output coil.
4 Torque for alignment: 2 to 15 mNm

Press-through force : =10 N

(7275076)
D78%4

Mass approx. 75 g

Mullard
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UHF. TELEVISION TUNER u32t
with diode tuning

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, using the pierc-
ing diagram shown in Fig. 3. (The tuner may also be mounted by means of a socket,
information will be supplied upon request).

It is recommended that the tuner be installed in the cool part of the receiver cabinet and
not exposed to the vibrations of the loudspeaker. There are no restrictions on orienta-
tion.

The solderability of the terminals and mounting tabs is according to IEC68-2, test Ta
(230 + 10 °C, 2 £0.5 s). The resistance to soldering heat is according to IEC68-2, test
Tb (260 £590C, 10 =1 s).

L i S S
11.34 § i ; :

N_a A
Z P

Pz 2} W =N
? T N4 - D

— 13,89 je—
W — 1.6(10x)

A4
N
A4
D
4
.
74

172N

fes— 29.01—»

ft——— 444 13—

le——— 51.69 ———o
le————— 74.37 ————»f

-—————————— 79 .37 —_ D7406

Fig. 3

Hole pattern of the printed wiring board
(viewed on solder side)

DEVELOPMENT- SAMPLE DATA
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Aerial connection

A B

0 1=

Immunity shield

Bracket

Inner conductor soldered
on aerial tag D7891

Fig. 4

Fixing of the aerial cable
Recommended cable: DAVU wire CX4004 (outer sheath diameter 5. 32 mm)

The aerial cable should be connected as follows:

- strip the cable according to Fig. 4B .

- fix the cable as indicated in Fig. 4C and solder the inner conductor on the aerial tag.

- insert lugs on immunity shield under the tabs on tuner body, push the shield into posi-
tion so that the locating tags snap into place in the tuner body.

Mullard
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UHF. TELEVISION TUNER U321
with diode tuning

ELECTRICAL DATA

The electrical values are measured on the u.h.f. tuner alone.

Unless otherwise specified all electrical values apply at an ambient temperature of
25 + 5 0C, a relative humidity of 60 + 15%, a supply voltage of 12 + 0,3V and an a.g.c.
current of -9 mA * 0.2 mA.

Within the given tolerance range of supply voltage and a. g.c. current, only insignificant
deviations from the specified values can be expected.

Under the extreme conditions of temperature and lumidity as given below, the tuner will
function normally, but some specified limits may be exceeded.

General
Semiconductors
P.I.N, diode 2 X BA379
r.f. amplifier BF480
tuning diode 3 xBB205B
mixer diode BA280
oscillator BF480
i.f. amplifier BF 324
Environmental conditions
Temperature, operating +5 to 455 °C
Temperature, storage -25 to +85 °C
Humidity, operating max. 90% R. H.
Voltages and currents
Supply voltage
Voltage +H2V £ 10% (+10% -15%*

Note: The supply voltage of the input stage should be filtered to avoid hum modulation in
one of the P.I.N, diodes when the attenuator is blased to higher attenuation ratios.
Under most unfavourable conditions a ripple of = 7.5 mV peak-to-peak may pro-
duce a just visible disturbance.

Current drawn from +12 V supply

Current for r.f, stage terminal 2 at nominal gain typ. 16 mA

at 26 dB gain reduction typ- 13 mA

Current for oscillator and i.f. stage terminal 6 = 16mA
A.G.C. current

at nominal gain -9 +0,5mA

at 26 dB gain reduction typ. -5.6mA

For a.g.c. characteristics see Fig. 7

* A supply voltage of +12 V -15% is admissible, if a possible deterioration of gain, noise
figure, signal handling, oscillator shift and drift is accepted.

DEVELOPMENT SAMPLE DATA

Mullard
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D/865

0 77
%
30 ////

1 1 1
-9 -8 -7 -6 -5 -4 -3 -2 -
AGC. current (mA)

Fig. 4
A.G.C. characteristic

Tuning voltage range (Fig. 5)

Current drawn from +28 V tuning
voltage supply

Slope of tuning characteristic

07866
|

F(’;:iuze)&cy ('Ihunnel
850 N 69
N
\\\\\ 61
750 \
\
§ .
\
650 \\\%
\\\\. 41
\
\
\ 31
550 ———-\\ kif
N
N
A\ 2
ssol
0 10 20 30
Tuning voltage (V)
Fig. 5
Tuning characteristic
+1to +28 V
max. 0.5 pA
min. 5 MHz/V

Note: The source impedance of the tuning voltage offered to terminal 4 must be max.

47 kQ at tuning voltages below 3 V.

Frequencies
Frequency range

Immediate frequency
picture
sound

channel E21 (picture carrier 471. 25 MHz)
to channel E69 (picture carrier 855. 25 MHz).
Margin at the extreme channels: min. 3 MHz

39.5 (38.9) MHz
33.5 (33.4) MHz

The oscillator frequency is higher than the
aerial signal frequency.

Note: The tuner is aligned in such a way that the i.f. of both systems can be applied.
The dlt limit is valid for 39.5/33.5 MHz.

Mullard
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UHF. TELEVISION TUNER
with diode tuning

Wanted signal characteristics

Input impedance
asymmetrical

V.S.W.R. at picture carrier frequency,
at nominal gain

Refiection coefficient at picture carrier
frequency, at nominal gain

A.G.C., range

R.F. curves
bandwidth
tilt (only for i.f. 38.9/33.4 MHz)

Power gain (see also Measuring method
of power gain)
channel E21
channel E40
channel E69

Gain difference between any two
channels

Noise figure
channel E21
channel E40
charmel E69

Overloading
“Input signal producing 1 dB gain
compression at nominal gain

Input signal producing either a
detuning of the oscillator of +300 kHz
or -1000 kHz or stopping of the
oscillations at nominal gain

max. 66%
min. 26 dB; typ. 31dB

typ. 18 MHz

on any channel the amplitude difference between
the top of the r.f. resonant curve and the
picture carrier marker, the sound carrier
marker, or any frequency between them will
not exceed 3 dB at nominal gain, and 4 dB in the
a. g.c. range between nominal gain and 20 dB
gain reduction.

min. 18dB
typ. 23dB
typ. 22dB
typ. 24dB
typ. 3dB
max. 10dB
typ. 6.5dB
typ. ' 7.5dB
typ. 8.0dB

typ. 88dB (uV)into 75 @

typ. 100 dB (uV) into 75 @

DEVELOPMENT SAMPLE DATA
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Unwanted signal characteristics

Image rejection (measured at picture
carrier frequency)

channels E21 to E60 min, 53 dB
I.F. rejection (measured at picture
carrier and colour sub-carrier frequency) min. 60 dB

N + 4 rejection
Interference signal for an interference
ratio of 53 dB referred to wanted picture
carrier (picture to sound carrier ratio
of 7dB; wanted signal 60 dB (uV); tuner
operating at nominal gain) typ. 80 dB (uV) into 75 Q

Cross modulation
Input signal producing 1% cross modulation, i.e. 1% of the modulation depth of the
interfering signal is transferred to the wanted signal.

In channel cross modulation

(wanted signal: picture carrier frequency;

interfering signal: sound carrier frequency)
at nominal gain (wanted input

level 60 dB (uV) typ. 84 dB (uV)-imto 75 @
at 26 dB gain reduction
(wanted input level 86 dB (uV)) typ. 100 dB (nV) into 75 @

In band cross modulation
(wanted signal: picture carrier of channel
N; interfering signal: picture carrier of
channel N * 5)
at nominal gain (wanted input
level 60 dB (uV) typ. 90 dB (uV) into 75 @
at 26 dB gain reduction
(wanted input level 86 dB (uV)) min. 100 dB (uV) into 75 Q

Out of band cross modulation
at nominal gain, v.h.f. I min. 108 dB (uV) into 75 @
v.h.f, I min. 94 dB (uV) into 75 Q@

Oscillator characteristics

' Pulling

Input signal of tuned frequency producing
a shift of the oscillator frequency of
10 kHz, at nominal gain typ. 84 dB (uV) into 75 Q

Shift of oscillator frequency
at a change of the supply
voltage of 5% max. 500 kHz

Mullard
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UHF. TELEVISION TUNER
with diode tuning

Oscillator characteristics (Contd.)

Drift of oscillator frequency
during warm-up time (after the
tuner has been completely out of
operation for 15 min, measured
between 5 s and 15 min after
switching on)

during warm-up time (after the
input stage is in operation for
15 min, measured between 2 s
and 15 min after switching on
the oscillator /i.f. stage)

at a change of the ambient
temperature from +25 to +40 °C
(measured after 3 cycles from
+25 to +55°C)

I.F. circuit characteristics
Bandwidth of i.£f. output circuit Y

Bandwidth variation of i.f. output circuit
as a result of r.f. tuning

u321

max. 250 kHz

max. 250 kHz

max. 1000 kHz

5 MHz + 500 kHz

max. 350 kHz

Note: L.F. output of the tuner terminated with a modified circuit of Fig. 6, i.e. a 100 pF
capacitor is connected in parallel with C1, Rl is short circuited, tuning voltage is

15 V.

R1

i.f. output
of tuner

C1

c3
detector probe
1000 pF (Z=750)

5
pH

2
1000 pF

(72727521
D7895

HLr. output of the tuner terminated with the circuit shown in Fig. 6; tuning voltage 15V,

DEVELOPMENT SAMPLE DATA
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1.F. circuit characteristics (Contd.)

Detuning of the i.f. output circuit
as a result of r.f. tuning max. 350 kHz

Note: I.F. output of the tuner terminated with a modified circuit of Fig, 6,i.e. a 100 pF
capacitor is connected in parallel with C1, R1 is short circuited; tuning voltage is

15 V.
Tuning range of i.f. output coil L max. 33 to min, 40 MHz
Attenuation between i, f. injection point
and i.f, output of the tuner typ. 23dB
Miscellaneous

Radio interference
Oscillator radiation and oscillator
voltage at the aerial terminal Within the limits of C.I.S.P.R.
24 /3 (1970) and VDE 0872/7.72.
For the oscillator radiation use
is made of the relaxed limit of
3 mV/m (70 dBuV /m).

Microphonics There will be no microphonics,
provided the tuner is installed
in a professional manner.

Surge protection
Protection against voltages max. 8 kV

Note: Three discharges of a 470 pF capacitor into the aerial terminal.
Protection against flashes max. 30 kV, 400 mWs

Note: A flashover circuit producing flashes with frequencies of 1to 20 Hz for 30 s is
connected to the aerial terminal.

ADDITIONAL INFORMATION

L. F. injection

The tuner is provided with an i.f. injection point at the collector of the i.f. transistor
(coupled via a capacitor to terminal 7). The i.f. generator can be connected directly to
this point (Fig. 7).

The tuner needs normal supply voltages and a tuning voltage of 15 V; the i.f. output
should be loaded with the circuit shown in Fig. 6.

LF.
GENERATOR
(Z=750)

2 B
¥

» i.f. injection point

\

750

(72727480
7 07896

Fig. 7

1) 1. F. output of the tuner terminated with the circuit shown in Fig. 6; tuning voltage 15V.

Mullard
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UHF. TELEVISION TUNER U321
with diode tuning

Connection of the i.f. amplifier

The tuner needs a d.c. path from the i.f. output terminal (10) to earth, preferably via a
choke of approx. 5 pH outside the tuner (Fig. 8).

In the case where the tuner is used in combination with a v.h.f. tuner, this choke can be
common for both tuners; a resistor in series with the choke can make ineffective the i.f.
output circuit of the switched off tuner. For damping the i.f. output circuit and matching
the i.f. output impedance of the tuner to the i.f. amplifier, a series resistor and a
parallel capacitor as shown in Fig. 8 should be used.

i.f output of
vhf tuner — }——
if output of «¥——{ — if filter
u.hf. tuner damping
resistor choke
L : SpH
- matching
T capacitor
4700
172727501
L/ /] D7897
Al
Fig, 8

Measuring method of power gain
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 6.

36.5 MHz

(7272748}
07898

Fig. 9

The RC-circuit roughly matches the i.f. output impedance to 75 @ at the resonant fre-
quency of the i.f. output circuit, which should be tuned to 36.15 MHz; the bandwidth
should be approx..5 MHz (Fig. 9).

Because the input and output impedances of the tuner are now 75 Q, the power gain can be
measured in the conventional manner by inserting tuner and RC-circuit between a 75 Q
source and a 75 Q detector.

DEVELOPMENT SAMPLE DATA

Mullard
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Alignment of the i.f. output coil

The i.£f. output coil should be adjusted with a brass tool with a blade as shown in Flg. 10.
A suitable tool is available under catalogue number 7122 009 47680.

v
075_3,
i
22.9, 7

* {7275077)
07859

Fig. 10

ACCESSORIES
Immunity shield 3122 121 24910

Mullard
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UHF. TELEVISION TUNER
For use with digital tuning systems

DEVELOPMENT SAMPLE DATA

u321-L0

This all electronic tuner is identical to the U321 , but has been designed for use in colour

or monochrome television receivers fitted with closed loop digital

tuning systems

requiring an oscillator sample output. The tuner features good noise figure and improved
signal handling properties, particularly for cross-modulation, by the use of a large
signal r.f. transistor and schottky diode mixer. The tuner is equipped with a P.I.N,
diode attenuator in the input circuit which is controlled by the A.G.C. system of the

receiver.
QUICK REFERENCE DATA
Supply voltage +12 v
Tuning voltage range +1 to +28 v
Current drawn from +28 V tuning voltage supply <0.5 HA
Frequency range Channels 21 - 69
V.S.W.R. =5
Power gain typ. 23 dB
Noise factor typ. 7 dB
Image rejection =53 dB
A.G.C. control range =26 dB
A.G.C. control current
maximum gain typ. 9 mA
-26 dB typ. 5 mA
OUTLINE AND DIMENSIONS
See Page 4
ACCESSORIES
Immunity shield Code No. 3122 121 24911
W doss ot fom i;a?t’::?idzur&mﬁé ;mmngsm ua&l’gr:;zos n'o;;.e:g;sariw in;nlv
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ELECTRICAL DATA

Supply voltage +12 A%
Tuning voltage range +1 to +28 \4
Current drawn from +28 V tuning voltage supply <0.5 pA
Frequency range Channels 21 - 69

V.5.W.R. =5

Po%/er gain typ. 23 dB
Nolse factor typ. 7 dB
Imiage rejection =53 dB
A.¢‘J.C. control range =26 dB

A.G.C. control current
aximum gain typ.
26 dB

mA
mA

W O

Cross modulation ;

Input signal e.m.f., 75 Q, which will cause the transference of 1% of the modulation of
an inwanted signal to the carrier of the wanted signal.

In ¢hannel cross-modulation:

(wanted signal : vision carrier frequency;

interfering signal : sound carrier frequency)

At maximum gain typ. 25 mV
with a.g.c. typ. =100 mV

In band cross-modulation:

(wanted signal : vision carrier of channel N;
interfering signal : vislon carrier of channel N # 3)

At maximum gain typ. 50 mV
with a.g.c. typ. =200 mV

Outi of band cross-modulation :
VIHF 1 typ. >500 mV

\{HF i typ. >100 mV
|
n +l4: Interferilig vision carrier, e.m.f., 75 Q,
for -53dB: (at maximum gain) typ. 20 mV

Oscillator: stability : . b

Shift for a change in supply voltage of +5% =500 kHz

Drift for a change of ambient temperature from
25 9Cto 50 °C =1000 kHz

Mullard
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UHF. TELEVISION TUNER
For use with digital tuning systems

ELECTRICAL DATA (Oscillator sample)

Oscillator sample voltage, p.d., 75 Q Min.

Vsupply =+10.8to +13.2 V, Viuning 0.5 to +28 V,
Tamp = 15 to +55 °C 13

Veupply = 12V, Tamp = 25°C -

Impedance of oscillator sample port -

V.S.W.R. at oscillator sample port

Oscillator frequency <600 MHz ’ -
Oscillator frequency >600 MHz -

Reflection coefficient at oscillator sample port

Oscillator frequency <600 MHz -
>600 MHz -

Harmonic content of oscillator sample

Harmonics below 1000 MHz (2nd harmonic of
fundamentals =< 500 MHz) with reference to
fundamental -15

R.F. rejection at oscillator sample port

Tuner input of wanted frequency, 5 mV e.m.f{. ,
75 @, tuner operat