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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic components, sub-
assemblies and materials; it is made up of three series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each is revised and
reissued periodically.

Where ratings or specifications differ from those published in the pfeceding edition they are pointed
out by arrows. Where application information is given it is advisory and does not form part of the
product specification.

If you need confirmation that the published data about any of our products are the latest available,
please contact our representative. He is at your service and will be glad to answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the
written consent of the publisher. -
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Part 1a December 1975

Part 1b August 1977

Part 2a November 1977

Part 2b May 1978

Part 3 January 1975
Part 4 March 1975

Part 5a March 1978

Part 5b May 1975

Part 6 January 1977

Part 7a March 1977

Part 7b March 1977

Part 8 May 1977

Part 9 March 1978

March 1978

ELECTRON TUBES (BLUE SERIES)

ET1a 12-75

ET1b 08-77

ET2a 11-77

ET2b 05-78

ET301-75

ET403-75

ET5a 03-78

ET5b 05-75

ET6 01-77

ET7a 03-77

ET7b 03-77

ET8 05-77

ET9 03-78

Transmitting tubes for communication, tubes for r.f. heating
Types PE05/25 to TBW15/25

Transmitting tubes for communication, tubes for r.f. heating,
amplifier circuit assemblies

Microwave tubes

Communication magnetrons, magnetrons for microwave
heating, klystrons, travelling-wave tubes, diodes, triodes
T-R switches

Microwave semiconductors and components

Gunn, Impatt and noise diodes, mixer and detector diodes,
backward diodes, varactor diodes, Gunn oscillators, sub-
assemblies, circulators and isolators

Special Quality tubes, miscellaneous devices

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes
for special applications

Camera tubes, image intensifier tubes

Products for nuclear technology

Channel electron multipliers, neutron tubes, Geiger-Mdiller
tubes

Gas-filled tubes

Thyratrons, industrial rectifying tubes, ignitrons,
high-voltage rectifying tubes

Gas-filled tubes

Segment indicator tubes, indicator tubes, switching diodes,
dry reed contact units

TV picture tubes

Photomultiplier tubes; phototubes
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SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

Part 1a August 1978

Part 1b May 1977

Part 2 November 1977
Part 3 January 1978

Part 4a June 1976

Part 4b September 1978

Part 4c July 1978

Part 5a November 1976

Part 5b March 1977

Part 6 October 1977

SC1a 08-78

SC1b 05-77

SC2 11-77

SC3 01-78

SC4a 06-76

SC4b 09-78

SC4c 07-78
SCba 11-76

SC5b 03-77

SC6 10-77

Signetics integrated circuits 1978

Rectifier diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W),
transient suppressor diodes, rectifier stacks, thyristors, triacs

Diodes

Small signal germanium diodes, small signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
reference diodes, tuner diodes

Low-frequency and dual transistors
High-frequency, switching and field-effect transistors

Special semiconductors*

Transmitting transistors, field-effect transistors, dual
transistors, microminiature devices for thick and thin-film
circuits

Devices for optoelectronics

Photosensitive diodes and transistors, light emitting diodes,
photocouplers, infrared sensitive devices,

photoconductive devices

Discrete semiconductors for hybrid thick and thin-film circuits
Professional analogue integrated circuits

Consumer integrated circuits
Radio-audio, television

Digital integrated circuits
LOCMOS HE4000B family

Bipolar and MOS memories
Bipolar and MOS microprocessors
Analogue circuits

* The most recent information on field-effect transistors can be found in SC3 01-78, on dual transistors
in SC2 11-77, and on microminiature devices in SC4c 07-78.
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Part 1

Part 2a

Part 2b

Part 3

Part 3a

Part 4a

Part 4b

Part 6

Part 7

Part 8

Part 9

Part 10

COMPONENTS AND MATERIALS (GREEN SERIES)

June 1977

October 1977

February 1978

January 1977

September 1978

September 1978

December 1976

April 1977

September 1971

February 1977

March 1976

April 1978

CM106-77

CM2a 10-77

CM2b 02-78

CM3 01-77

CM3a 09-78

CM4a 09-78

CM4b 12-76

CM6 04-77

CM7 09-71

CM8 02-77

CM9 03-76

CM10 04-78

Assemblies for industrial use

High noise immunity logic FZ/30-series, counter modules
50-series, NORbits 60-series, 61-series, circuit blocks
90-series, circuit biock CSA70(L), PLC modules, input/
output devices, hybrid circuits, peripheral devices, ferrite
core memory products

Resistors

Fixed resistors, variable resistors, voltage dependent resistors
(VDR), light dependent resistors (LDR), negative tempera-
ture coefficient thermistors (NTC), positive temperature
coefficient thermistors (PTC), test switches

Capacitors
Electrolytic and solid capacitors, film capacitors, ceramic
capacitors, variable capacitors

Radio, audio, television

Loudspeakers, components for black and white television,
components for colour television

FM tuners, television tuners, surface acoustic wave filters
Soft ferrites

Ferrites for radio, audio and television, beads and chokes,
Ferroxcube potcores and square cores, Ferroxcube trans-
former cores

Piezoelectric ceramics, permanent magnet materials
Electric motors and accessories

Small synchronous motors, stepper motors, miniature
direct current motors

Circuit blocks

Circuit blocks 100 kHz-series, circuit blocks 1-series, circuit
blocks 10-series, circuit blocks for ferrite core memory drive
Variable mains transformers

Piezoelectric quartz devices

Connectors

September 1978
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AP2157 /01

3122 137 15230

- F.M. TUNER

‘ with diode tuning

QUICK REFERENCE DATA
Supply voltage (d.c.) 15v
Frequency range 87,5- 108 MHz
10,7 MHz

Intermediate frequency

APPLICATION

This tuner is intended for use in hi-fi radio sets.
The required range can be obtained by limiting the tuning voltage.
The tuners are provided with a four-fold i. f. circuit.

I | :



AP2157 /01 F.M. TUNER 3122 137 15230

;

MECHANICAL DATA j Dimensions in mm

i 87,5 max ) <— 22,5 max —»}
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front view - 5201 . - 14 o

7268769.2

rear view
Note : The left and right sides are identical.

Mounting

The tuner can be mounted in any position.

Marking

The tuner is marked with the 12-digit catalogue number and the production code.

4 | ‘ » | | November 1976



F.M. TUNER AP2157 /01

3122 137 15230

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of
25+ 5 OC, a relative humidity of 60 + 15% and a supply voltage of 15+ 1V.

Semiconductors
r.t. amplifier BF324
mixer BF 324
oscillator BF 324

tuning diodes BB110B (2x), BB110G

Ambient temperature range

operating 0 to +55 °C

storage -20to +70 °C
Supply voltage (d.c.) +15+ 1V
Current drawn from + 15V supply 8,75 £ 0,5 mA
Tuning voltage range +3 to +27 V

Frequency range 87,5 to 108 MHz

voltage frequency voltage frequency

(Vd.c.) (MHz) (Vd.c.) (MHz)
3,00 87 1 10,05 100
3,30 88 12,10 102
4,00 90 14, 65 104
4,80 92 ; £300 kHz 17, 80 106 [ +£300 kHz
5,80 94 21,80 108
6,95 96 27,00 110
8,35 98

Intermediate frequency 10,7 MHz

The oscillator frequency is higher
than the signal frequency

[.F. bandwidth (3 dB) 180 kHz

S 300 tyb. 27 dB
Input impedance, asymmetrical 75 Q2
Output impedance 300 2
Padding deviation =350 kHz
Power gain typ. 20 dB
Noise figure typ. 6,5 dB
I.F. suppression = 80 dB
Image rejection 250 dB

NI



AP2157 /01 F.M. TUNER

3122 137 15230

Repeat spot suppression (RSS) )
Double beat suppression (DBS) 2y
Continuous beat suppression (CBS) 3y

Shift of oscillator frequency
at a change of the supply voltage
from 15 to 12 V

at a change of the ambient temperature
from 0 to +55 °C

after resistance to moisture test
(IEC 68-2-30, test Db, 21 days, 40 °C;
recovery time 1 h)

Reduction of power gain at a change of the

supply voltage from 1S tc 12V

Oscillator radiation and oscillator
terminal voltage

1y

=75 dB
275 dB
=60 dB

= 100 kHz

=5 kHz/°C; typ. 2,5 kHz/°C

< 1250 kHz; typ. 600 kHz

A e oan
= 0,0 ab

according to C.I.S.P.R. recommen-
dation no.24/3; measured according
toI.E.C. 106.

Suppression of a signal arising by conversion of harmonics of the oscillator signal and

those of a strong aerial signal. Reference voltage: 10 pV (aerial e.m.f.); aerial

impedance: 75 Q.

2) Suppression of a signal arising from two strong aerial signals. Reference voltage:

10 pV (aerial e.m.f.); aerial impedance: 75 Q.

3) Suppression of a signal arising from the harmonic of two strong aerial signals with a
frequency difference equal to the intermediate frequency.

s
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F.M. TUNER

IL

3122 137 15230
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AP2157 /01 F.M. TUNER 3122 137 15230

ADDITIONAL INFORMATION
Aligning of the i.f, circuit

The tuner is fully h.f. and i.f. aligned in the factory.
However, if an adaptation to the receiver is necessary, aligning should be done in the
following way.

1. Adjust the tuning voltage to + 8,35 V.
2. Apply a generator signal (< 100 mV, 10,7 MHz * 2 kHz) to the i.f. injection point
(Fig. 1) via the circuit shown in Fig, 3.

1.E
> GENERATOR l"_" lnject|on
point
R; =500

/ 72746429

Fig. 3

3. Adjust the i.f. coils in sequence 1 to 4 (Fig.4) to maximum output.

O O
O ®O
® OO O |
Lﬂﬂgg

16“15”14 87651&321

727464627

O

rear view
Fig. 4

4. Apply a generator signal (100 mV, 10,7 MHz * 500 kHz) to the i.f. injection point for
checking the i.f. bandwidth; top of the curve at 10,7 MHz * 5 kHz.
Check the i.f. bandwidth (3 dB) and S 300: their values must be as specified in
"Electrical Data".

18 li H at ‘ e



3122 137 15230 F.M. TUNER AP2157 /01

Measurement of power gain

O QOO

B
o o o
o O O ﬂ |
16} 15|} 14 10 876543”21
2 > > 390
T & & a
2 2 3 Ri=750
: > > « Vo
v+ (if) 7268768.2
Eueriul
Fig.5

The r.f. input signal: <1 mV (r.m.s.)
i.f. voltage across R (= 390 Q)

The gain =20 log aerial e. m.f.







3122 137 15410 AP2158

F.M. TUNER

with diode tuning

QUICK REFERENCE DATA
Supply voltage (d.c.) 15V
Frequency range 87,5~ 108 MHz
10,7 MHz

Intermediate frequency

APPLICATION

This tuner is intended for use in hi-fi radio sets.
The required range can be obtained by limiting the tuning voltage.
The tuner has been provided with a two-fold i.f. circuit.




AP2158

F.M. TUNER 3122 137 15410
MECHANICAL DATA Dimensions in mm
87,5 max <— 22,5 max —>’
| e
Vo QEBU// -
35 l 1
b+([1”5 max +0,
B 9

front view

rear view

8|l 7\ 6l Sy 4l 3( 2ff 1

Fig. 1

Note : The left and fight sides are identical.

Mounting

The tuner can be mounted in any position.

Marking

7268769.2

92(2x)

<—1a+8'3—->

The tuner is marked with the 12-digit catalogue number and the production code.

12
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3122 137 15410 F.M. TUNER AP2158

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of
25 £ 5 0C, a relative humidity of 60 * 15% and a supply voltage of 15+ 1V,

Semiconductors
r.f. amplifier BF324
mixer BF324
oscillator BF 324
tuning diodes BB110B (2x), BB110G
Ambient temperature range
operating 0 to +55 °C
storage =20 to +70 °C
Supply voltage (d.c.) o +15+1V
Current drawn from +15 V supply ’ typ. 8,75 +0,5 mA
Tuning voltage range +3 to+27 V
Frequency range s 87,5 to 10§ MHz
voltage frequency voltage frequency
(Vd.c.) (MHz) (Vd.c.) (MHz)
3,00 87 10,05 100
3,30 88 12,10 102
4,00 90 14,65 104
4,80 92 ¢ +300 kHz 17,80 106 [ £300 kHz
3,80 94 21,80 108
6,95 96 27,00 110
8,35 98
Intermediate frequency v 10,7 MHz

The oscillator frequency is higher
than the signal frequency

I.F. bandwidth (3 dB) 220 kHz

S 300 typ. 16 dB
Input impedance, asymmetrical 75
Output impedance 300
Padding deviation < 350 kHz
Power gain typ. 30 dB
Noise figure typ. 6,5 dB
I.F. suppression = 80 dB

Image rejection ‘ =50 dB




AP2158 F.M. TUNER

3122 137 15410

Repeat spot suppression (RSS) 1)
Double beat suppression (DBS) 2)
Continuous beat suppression (CBS) 3)

Shift of oscillator frequency
at a change of the supply voltage
from 15to 12V

at a change of the ambient temperature
from 0 to +55 °C

after resistance to moisture test
(IEC 68-2-30, test Db, 21 days, 40 °C;
recovery time 1 h)

Reduction of power gain at a change of the
supply voltage from 15 to 12 V

Oscillator radiation and oscillator
terminal voltage

275 dB
275 dB
= 60 dB

=< 100 kHz

<5 kHz/9C; typ. 2,5 kHz/°C

< 1250 kHz; typ. 600 kHz

=3,5dB

according to C.I.S.P.R.recommen-
dation no.24/3; measured according
to I.E.C. 106.

l) Suppression of a signal arising by conversion of harmonics of the oscillator signal and
those of a strong aerial signal. Reference voltage: 10 pV (aerial e. m.f.); aerial

impedance: 75 Q.

2) Suppression of a signal arising from two strong aerial signals. Reference voltage:

10 pV (aerial e.m.f.); aerial impedance: 75 Q.

3y Suppression of a signal arising from the harmonic of two strong aerial signals with a
frequency difference equal to the intermediate frequency.

14 '
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AP2158 F.M. TUNER 3122 137 15410

ADDITIONAL INFORMATION
Aligning of the i.f. circuit

The tuner is fully h.f. and i.f. aligned in the factory.
However, if an adaptation to the receiver is necessary, aligning should be done in the
following way.

1. Adjust the tuning voltage to +8,35 V.
2. Apply a generator signal (= 100 mV, 10,7 MHz * 2 kHz) to the i.f. injection point
(Fig. 1) via the circuit shown in Fig. 3.

LF SnF if
GENERATOR |_~_> injgction
point
Ri =500 500
7 7274429

Fig.3

3. Adjust the i.f. coils in sequence 1 to 2 (Fig.4) to maximum output.

O IQO O
@

O |
@ OO O

o
o

o o
o O

16]] 15|) 14| 104 of 8l 7L ol Sl & 3l 2 1

7274428
rear view
Fig. 4

4. Apply a generator signal (100 mV, 10,7 MHz * 500 kHz) to the i.f. injection point for
checking the i.f. bandwidth; top of the curve at 10,7 MHz * 5 kHz.
Check the i.f. bandwidth (3 dB) and S 300: their values must be as specified in
"Electrical Data".

. 16 || “ I PSP 22



3122 137 15410 F.M. TUNER AP2158

Measuring the power gain

-
o

©

o |
=2

o

Ul

>

w
_
N

-

16]] 15|} 14|

= Vsupply

| 8200
K v Ri=75Q
+ e 0

Euerlal

+ Vtuning

Fig.5

The r.f. input signal: =1 mV (r.m.s.)
i.f. voltage across R (= 820 Q)

The gain =20 log aerial e.m.f.
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4312 020 80020 FDI1
4312 020 80030 FDIA

F.M. TUNERS
with diode tuning

QUICK REFERENCE DATA

F.M. tuners for European and American band
Tuner FD1 without a.f.c.
Tuner FD1A with a.f.c.

Supply voltage (d.c.) 12V
Frequency range 87,5 to 108 MHz
GENERAL

These tuners are intended for use in hi-fi radio sets. The advantage of these tuners is

the excellent big signal handling.
The wanted range can be obtained by limiting the tuning voltage.

The tuners are equipped with silicon transistors and silicon variable capacitance diodes.

MECHANICAL DATA

Dimensions in mm

20 53,5
“19“5’ 52,5
10,
1t o = P S—
I
| 1
] |
43 U
52 42 | ] I
51 ] |
{-—L‘;Lq——‘lmm deep O
jTE’——‘ ) ‘ 098 7 615 4321 |
= b v IHF Uﬂ I Hl ] ] 1,281 100
l * 6,5 i *
15 ol |2 4 »| |45 (9x)
" slot for / 50,1
>l 135 le polarizing 49,8
’ 1,5%x9,6 :
M3 (2x) Li@—— — 4,7'4_.@_.}_# T z
4mm deepr:_‘ Y f Y

7273180

Fig.1

The tuner can be fixed in a connector or soldered directly to a printed-wiring board.

I I .



FD1 F.M. TUNERS
FDIA with diode tuning

4312 020 80020
4312 020 80030

ELECTRICAL DATA

Semiconductors

Ambient temperature range, operating
storage

Supply voltage

Current drawn from + 12 V supply
Tuning voltage range (Fig.2)
Frequency range

Intermediate frequency

I. F. bandwidth

Input impedance, asymmetrical
symmetrical

Output impedance for critical coupling
Gain at 98 MHz

Noise figure at 98 MHz

Reflection factor at 98 MHz

I.F. suppression at 98 MHz

Image rejection at 98 MHz

Repeat spot suppression (RSS, Fig. 3) 1y

- Double beat suppression (DBS, Fig. 3) 2)

Continuous beat suppression (CBS, Fig.4) 3)

Minimum input signal (e.m.f.) at a
shift of the oscillator frequency
of max. 20 kHz

Shift of the oscillator frequency at a
change of the supply voltage of 1 V

2 x BF324
1x BF451
4 x BB104

1 x BB106 (only for FD1A)

0 to +50 °C
-20 to + 60 °C

+12+1V

9 mA
+3,8t0+28V
87,5 to 108 MHz
10,7 MHz

The oscillator frequency is higher
than the signal frequency

270 kHz

60 2
240 Q

470 @
min. 27 dB (typ.

30 dB)

max. 7,5 dB (typ. 6 dB)

0,35
min. 76 dB (typ.
min. 64 dB (typ.
min. 70 dB (typ.
min, 70 dB (typ.
62 dB

1V

max. 30 kHz

83 dB)
72 dB)
82 dB)
80 dB)

1) Suppression of a signal arising by conversion of harmonics of the oscillator signal and

those of a strong aerial signal.

2) Suppression of a signal arising from two strong aerial signals.

3) Suppression of a signal arising from the harmonic of two strong aerial signals with a
frequency difference equal to the intermediate frequency.

s
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4312 020 80020 F.M. TUNERS FD1

4312 020 80030 with diode tuning FDI1A
Temperature coefficient of the oscillator see Fig.5
Oscillator radiation according to VDE 0872.7
and 0872. 8

A.F.C. sensitivity (only for FD1A) see Figs.6 and 7

Graphs

7273177

30
FD1/FD1A

tuning
voltage
(V)

20

85 90 95 100 105 110
frequency (MHz)

Fig.2. Tuning voltage as a function of signal frequency.

e .



FD1 F.M. TUNERS 4312 020 80020

FD1A with diode tuning 4312 020 80030
7273178
FD1/FD1A
3 s
0 1 2
RSS
and
DBS
(dB)
50
DBS,
RSS U?Sz
DBSy RSS,
100
85 90 95 100 105 110

frequency (MHz)
Fig.3. Location of transmitter frequencies, repeat spots and double beats. Reference

signals s1 and Sp: 10 uv.

7273178

FD1/FD1A

cBS
(dB)

50

100 D22220227 2072 0 ek A
85 90 95 100 105 110
frequency (MHz)

Fig.4. Location of transmitter frequencies and measuring frequency for measuring the
continuous beat suppression (CBS).

22 ‘ l | l Mav 1975



F.M. tuners with diode tuning FD1

FD1A
7273176
*+10 FDI/FDIA
oscillator J [ ,
temp. coeff. Z
(kHz/°C)
+5
0
iy EEE
85 - 90 95 100 105 110

frequency (MHz)

Fig. 5 Oscillator temperature coefficient as a function of signal frequency, measured in the temperature
range 15 to 25 OC.

AOO 7273175
FD1A
detuning
(kHz)
300
r 200
100
s L 85 90 95 100 105 110

frequency (MHz)

Fig. 6 Detuning as a function of signal frequency at a control voltage change from 0 to +400 mV.

June 1978
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FD1 4312 020 80020

FD1A 4312 020 80030
7273174
400 FD1A
detuning
(kHz)
300
200
00 [T
L 85 90 95 100 105 110

frequency (MHz)

Fig. 7 Detuning as a function of signal frequency at a control voltage change from 0 to —400 mV.
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FD1
FD1A

F.M. tuners with diode tuning
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FD1B

F.M. TUNER
® With diode tuning
® For European and American band
©® With automatic frequency control
® Suited for digital tuning systems
QUICK REFERENCE DATA
Supply voltage (d.c.) 12V
Frequency range 87,5 to 108 MHz
Intermediate frequency 10,7 MHz
APPLICATION =—
This f.m. tuner is designed for use in hi-fi radio receivers. An output voltage from the local oscillator is
made available for driving digital frequency displays and tuning systems. Apart from this the tuner is
compatible with tuner FD1A.
DESCRIPTION
The FD1B is an f.m. tuner with electronic tuning, covering the v.h.f. band Il (frequency range 87,5 to
108 MHz).
Mechanically the tuner is built on a low-loss printed board, carrying all components, in a metal housing
of a rectangular frame, and front and rear cover (Fig. 2). All contacts are on a board edge at the under-
side, which can be inserted into a mounting socket, facilitating set repair. Connections to the tuner can
also be directly soldered to the contacts.
The tuner has a coaxial socket at the side of the frame for coupling out the oscillator sample.
The tuner is equipped with silicon transistors and silicon variable capacitance diodes.
The aerial signal is fed via an input filter to the r.f. amplifier stage, which is equipped with a high-
current transistor BF324 operating in common base mode. Due to the high operating current of this
transistor its gain is so high that the coupling to the tuned input circuit can be loose, resulting in good
signal handling capability, low noise and good repeat-spot suppression. At the output the r.f. amplifier
is provided with a tunable band-pass filter, whose secondary circuit is ioosely coupied via capacitors
to the base of mixer transistor BF324, operating in common emitter mode, contributing to good signal
handling capability of the mixer stage. The oscillator is equipped with a transistor BF451 in common
base mode and coupled to the mixer via a low-pass filter, which effectively suppresses harmonics of the
oscillator frequency.
The a.f.c. circuit is provided with variable capacitance diode BB106, which controls the oscillator
frequency directly.

June 1978 27
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F.M. tuner FD1B

o

MECHANICAL DATA Dimensions in mm

-8
5,4 535 _

e ‘ [~ 5257 ™
1 e

I oscillator ? 1 [ f

é @ sample socket | 1) 221
i | C| 2u

& O .

|
e R
| @

i 35
o gl @ [ 0
' ; ! 0 87 1
|l . ‘*12«“0,1
65 T 0
L I3 - ‘ ’* (10x)
if. coils - - l—5(9x)
slot for -~
polarizing - - 3(9)18 >
1,5%96 '
¢ 32 1 nn—N—N—n—n—n—]
v (S5 B SR B R ¢
84 :E-—~———~~‘— _—t
S o
7

Fig. 2.

Terminals 1 and 2 = aerial, 75 §2, asymmetrical
1and 3= aerial, 300 2, symmetrical
4 = supply voltage, +12 V
b = earth
6and 7 =i.f. output
8 = tuning voltage, +3,8 to +28 V
9 and 10 = a.f.c. voltage

Mounting

The tuner can be inserted into a mounting socket* or soldered directly to a printed board. The tuner
may be mounted anywhere in the receiver and there are no restrictions on orientation.

For connection to the oscillator sample socket a coaxial plug has to be used; type 3/2-50 (manufacturer:
Daut und Rietz) is recommended.

Marking
The f.m. tuners are marked with the type number, the 12-digit catalogue number, and the production
code.

* Type 3/6 — 178.01 or type 3/6 — 178.02 (manufacturer: Daut und Rietz) is recommended.
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FD1B

4312 020 80090

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 25 ©C, a relative
humidity of 60 = 15%, a supply voltage of 12 V and a signal frequency of 98 MHz.

Semiconductors
r.f. amplifier
mixer
oscillator
tuning diodes

Ambient temperature range
operating
storage

Supply voltage (d.c.)

Current drawn from +12 V supply
Tuning voltage range (Fig. 3)
Frequency range

Intermediate frequency

I.F. bandwidth (3 dB)

30

BF324
BF324
BF451
4 x BB204; 1 x BB106

0 to +50 °C
-20 to +60 °C

+12£1V

max. 10 mA; typ. 9 mA
+3,8t0+28 V

87,5 to 108 MHz

10,7 MHz + 30 kHz
The oscillator frequency is
higher than the signal frequency

270 £ 30 kHz

7273177

tuning

voltage

(v)

20

0
85 90

105 110

frequency (MHz)

Fig. 3 Tuning voltage as a function of signal frequency.
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F.M. tuner

FD1B

Input impedance
asymmetrical
symmetrical

Output impedance

Gain

Noise figure

Reflection factor

I.F. suppression

Image rejection

Repeat spot suppression (RSS)* (Fig. 4)

Double beat suppression (DBS)** (Fig. 4)
DBS1
DBSo
DBS3

Continuous beat suppression (CBS)* (Fig. 5)

Minimum input signal (e.m.f.) producing
a shift of the oscillator frequency of
20 kHz (75 £ input impedance)

Shift of oscillator frequency at a change
of the supply voltage of 1 V

Temperature coefficient of the oscillator
Oscillator radiation

A.F.C. sensitivity
Oscillator sample voltage over 60
Oscillator sample frequency

75 Q
300

470 Q

min. 27 dB; typ. 30 dB
max. 7,5 dB; typ..6,5 dB
max. 0,5; typ. 0,35

min. 76 dB; typ. 83 dB
min. 64 dB; typ. 72 dB
min. 70 dB; typ. 82 dB

min. 70 dB; typ. 80 dB
min. 64 dB; typ. 75 dB
min. 64 dB; typ. 72 dB

min. 56 dB; typ. 62 dB

1V

max. 30 kHz
see Fig. 6 -

according to VDE 0872.7
and 0872.8

see Figs 7 and 8
min. 15 mV; typ. 20 mV
equal to oscillator frequency

* Suppression of a signal arising by conversion of harmonics of the oscillator signal and those of a

strong aerial signal.

** Suppression of a signal arising from two strong aerial signals.

A Suppression of a signal arising from the harmonic of two strong aerial signals with a frequency dif-

ference equal to the intermediate frequency.

June 1978
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FD1B 4312 020 80090

7273178

S S
0 1 2

RSS
and
DBS
(dB)

50

DBS3
RSIS1 D‘BSZ
DBS{[ | Res,
100
85 90 g5 100 105 110

frequency (MHz)

Fig. 4 Location of transmitter frequencies, repeat spots and double beats. Reference signals S1 and S2:
10 uVv.

7273179

cBsS
(dB)

50

100 2228072008722 i i i i B
85 90 95 100 105 110

frequency (MHz)

Fig. 5 Location of transmitter frequencies and measuring frequency for measuring the continuous beat
suppression (CBS).
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F.M. tuner FD1B

7273176

+10

oscillator
temp. coeff.
(kHz/°C)

+5

. EEN

85 90 95 100 105 110 _—
frequency (MHz) ——
Fig. 6 Oscillator temperature coefficienct as a function of signal frequency, measured in the tempera-
ture range 15 to 25 °C.
‘&00 7273175
detuning
(kHz)
300
T
200
7273173 -E. 100
85 90 95 100 105 110
frequency (MHz)
Fig. 7 Detuning as a function of signal frequency at a control voltage change from 0 to +400 mV.
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FD1B 4312 020 80090

7273174

400
detuning —
(kHz)
300
200
R B L]
85 90 95 100 105 110

frequency (MHz)

Fig. 8 Detuningas a function of signal frequency at a control voltage change from 0 to -400 mV.

Note: For aligning the i.f. coils, a screwdriver with dimensions as shown in Fig. 9 is recommended.
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Fig. 9.
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F.M. tuner FD1B

APPLICATION INFORMATION

—0
L" L‘ supply voltage
lz,z uF J; 10nF
4 7

reset

L 16 1
]5,6 k2 |\ \
[ 200nH 15 2 ! 5
. i f=1/4f
BAV!OGD 14 3 | osc
13 4
GXB10131
1nF —12 5 f—
1=
"
oscillator 1" 6
sample port
” 7 me]
. 1nF 8
470 _J_
5,6 k2 Q 10nF
4 4 4 7278485

Fig. 10 Recommended circuit of a 4-to-1 divider with preamplifier for connection to the oscillator
sample port.
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FD1D

F.M. TUNER

e With diode tuning
® For European and American band
® With automatic frequency control

QUICK REFERENCE DATA

Supply voltage (d.c.) 12V
Frequency range 87,5 to 108 MHz
Intermediate frequency 10,7 MHz

APPLICATION
This f.m. tuner is designed for use in hi-fi radio receivers.

DESCRIPTION

The FD1B is an f.m. tuner with electronic tuning, covering the v.h.f. band Il (frequency range 87,5 to
108 MHz).

Mechanically the tuner is built on a low-loss printed board, carrying all components, in a metal housing
of a rectangular frame, and front and rear cover (Fig. 2). All contacts are on a board edge at the under-
side, which can be inserted into a mounting soccket, facilitating set repair. Connections to the tuner can
also be directly soldered to the contacts.

The tuner is equipped with silicon transistors and silicon variable capacitance diodes. Thanks to the
application of high-current transistors, the tuner has sufficient large-signal properties within the whole
frequency range.

w (June 1978
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F.M. tuner FD1D

MECHANICAL DATA Dimensions in mm
> 8 e nga
s ki SR
| I ok

}
T 135 51 Z»\ t— 1mm deep
. I N ] Tl O
: v Y 4 Lo 7

- 1S -

6 1
i
65 AT T8
- + ]
L if. coil 15-»! 135> siot for _— - ' —5 (9x)
polarizing 50,1 ,T
15x96 = 498~
v
= 87
M3 (2x) —— .
4 mm d:ep P /A T —}j
+ e |y | 11—, | | —
Lw.zJ -
Fig. 2. 58

Terminals 1 and 2 = aerial, 75 £, asymmetrical
2 and 3 = aerial, 300 2, symmetrical
4 = supply voltage, + 12 V
5 and 6 = earth
7 = i.f. output
8 = tuning voltage, +2to + 12 V
9 = a.f.c. voltage

Mounting

The tuner can be inserted into a mounting socket™* or soldered directly to a printed board. The tuner
may be mounted anywhere in the receiver and there are no restrictions on orientation.

Marking

The f.m. tuners are marked with the type number, the 12-digit catalogue number, and the production
code.

* Type 3/6—178.03 for print connection or type 3/6—178.04 for solder connection (manufacturer:

Daut und Rietz) is recommended.
w (June 1978 39



FD1D 4312 020 80060

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature.of 25 OC, a relative
humidity of 80 = 15%, a supply voltage of 12V and a signal frequency of 98 MHz.

Semiconductors

r.f. amplifier BF324

mixer BF324

oscillator BF451

tuning diodes 2 x BB110G
Ambient temperature range

operating 0to +50 °C

storage —20 to + 60 °C
Supply voltage (d.c.) +12+1V
Current drawn from + 12 V supply 6,4+ 0,5 mA
Tuning voltage range (Fig. 3) +2to+12V
Frequency range 87,5 to 108 MHz
Intermediate frequency 10,7 MHz + 30 kHz

The oscillator frequency is
higher than the signal frequency

I.F. bandwidth (3 dB) 230 + 60 kHz

7277866

15

tuning
voltage
(V) A\

\\

10 3

85 90 95 100 105 110
frequency (MHz)

Fig. 3 Tuning voltage as a function of signal frequency.
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F.M. tuner

FD1D

Input impedance
asymmetrical
symmetrical

Output impedance

Gain at 89 and 102 MHz
Noise figure

I.F. suppression

Image rejection

Minimum input signal (e.m.f.) producing
a shift of the oscillator frequency
of 20 kHz (75 £ input impedance)

Shift of oscillator frequency
at a change of the supply voltage
of 1V

Temperature coefficient of the oscillator
Oscillator radiation

75 Q
300 Q

470 Q
min. 34 dB; typ. 38 dB
max. 7,5 dB; typ. 4 dB
52 dB
min. 26 dB; typ. 30 dB

1V

max. 30 kHz
max. 7 kHz/°C; typ. 3 kHz/°C
according to VDE 0872.7

and 0872.8 —
A.F.C. sensitivity see Fig. 4 E
7277867
+500
‘\
detuning ‘\ _
a.g.c.voltage=—-100mV
(kHz) 29

\\
0

//

"1 ag.c.voltage = +100 mV
/,
-500
80 90 100 110
frequency (MHz)
Fig. 4 Detuning as a function of signal frequency.
Note: For aligning the i.f. coil, a screwdriver with dimensions as shown in Fig. 5 is recommended.
S
f | l 7278483
—| |- 0,5
Fig. 5.
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FDIF

F.M. TUNER

® With diode tuning
® For European and American band
® With automatic frequency control’

QUICK REFERENCE DATA

Supply voltage (d.c.) 12V
Frequency range . 87,5 to 108 MHz
Intermediate frequency 10,7 MHz

APPLICATION
This f.m. tuner is designed for use in hi-fi radio receivers. The tuner is compatible with tuner FD1A.

DESCRIPTION

The FD1F is an f.m. tuner with electronic tuning, covering the v.h.f. band Il (frequency range 87,5 to
108 MHz).

Mechanically the tuner is built on a low-loss printed board, carrying all components, in a metal housing
of a rectangular frame, and front and rear cover (Fig. 2). All contacts are on a board edge at the under-
side, which can be inserted into a mounting socket, facilitating set repair. Connections to the tuner can
also be directly soldered to the contacts.

The tuner is equipped with silicon transistors and silicon variable capacitance diodes.

The aerial signal is fed via a tuned input filter to the r.f. amplifier stage, which is equipped with a dual-
gate MOS field-effect transistor BF900. Due to the properties of this transistor its gain is so high that
the coupling to the tuned input circuit can be loose, resulting in good signal handling capability, low
noise and good repeat-spot suppression. At the output the r.f. amplifier is provided with a tunable
band-pass filter, whose secondary circuit is loosely coupled via capacitors to the base of mixer transis-
tor BF324, operating in common emitter mode, contributing to good signal handling capability of the
mixer stage. The oscillator is equipped with a transistor BF936 in common base mode and coupled to
the mixer via a low-pass filter, which effectively suppresses harmonics of the oscillator frequency.

The a.f.c. circuit is provided with variable capacitance diode BB106, which controls the oscillator
frequency directly.
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F.M. tuner J l FD1F

MECHANICAL DATA Dimensions in mm

54 535
i | s
AR
,Aé_f@w © o |
T} 4} 135
o 513 O
S p s
1/ 10987 6
\\1 p L 5403 21 *12*01
1] L__J . ; W Yon
v [ P [
if. coils 1,5»[ 135> slot for//‘ - t<~5(9x)
polarizing 501
15x9,5 LY
O —
i
PRI
L]gg,, 125780
Fig. 2.

Terminals 1 and 2 = aerial, 75 §2, asymmetrical
1and 3 = aerial, 300 £, symmetrical
3a =a.g.c.voltage, +4,6to -4V

4 =supply voltage, + 12 V

5 =earth
6and 7 =i.f. output

8 = tuning voltage, + 3,8 to +28 V
9 and 10 = a.f.c. voltage

Mounting

The tuner can be inserted into a mounting socket * or soldered directly to a printed board. The tuner
may be mounted anywhere in the receiver and there are no restrictions on orientation.

Marking

The f.m. tuners are marked with the type number, the 12-digit catalogue number, and the production
code.

* Type 3/6—178.05 for print connection or type 3/6—178.06 for solder connection (manufacturer:
Daut und Rietz) is recommended.
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FDIF

4312 020 80081

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 25 OC, a relative
humidity of 60 + 156%, a supply voltage of 12 V and a signal frequency of 98 MHz.

Semiconductors
r.f. amplifier
mixer

" oscillator
tuning diodes

Ambient temperature range
operating
storage

Supply voltage (d.c.)

Current drawn from + 12 V supply
Tuning voltage range (Fig. 3)
Frequency range

Intermediate frequency

I.F. bandwidth (3 dB)
A.G.C. voltage
A.G.C. range

30

BF900
BF324
BF936
4 x BB204; 1 x BB106

0to +50°C
—20to +60 °C

+12x1V
typ. 10 mA
+38to+28V
87,5 to 108 MHz

10,7 MHz + 30 kHz
The oscillator frequency is
higher than the signal frequency

280 + 30 kHz
+45t0 -4V
min. 45 dB; typ. 50 dB

7273177

tuning

voltage

v)

20

10

0
85 90

105 110
frequency (MHz)

Fig. 3 Tuning voltage as a function of signal frequency.
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F.M. tuner

FDIF

Input impedance
asymmetrical
symmetrical

Output impedance

Gain at 89 and 102 MHz

Noise figure

Reflection factor

I.F. suppression

Image rejection

Repeat spot suppression (RSS) *

Double beat suppression (DBS) **
DBS{
DBS9o
DBS3

Continuous beat suppression (CBS) A

Minimum input signal (e.m.f.) producing
a shift of the oscillator frequency
of 20 kHz (75 £ input impedance)

Shift of oscillator frequency
at a change of the supply voltage
of 1V

Drift of oscillator frequency
30 s after switching on

Temperature coefficient of the oscillator
Oscillator radiation

A.F.C. sensitivity

- 758

300

470 Q

min. 30 dB; typ. 35 dB
max. 6,5 dB; typ. 5 dB
max. 0,5; typ. 0,35
min. 82 dB; typ. 90 dB
min. 74 dB; typ. 84 dB
min. 70 dB; typ. 82 dB

min. 70 dB; typ. 80 dB
min. 64 dB; typ. 75 dB
min. 64 dB; typ. 72 dB

min. 56 dB; typ. 62 dB

1V

max. 30 kHz

max. 15 kHz
see Fig. 4

according to VDE 0872/7.72
and C.1.S.P.R. 24/3 (1970)

see Figs 5 and 6

* Suppression of a signal arising by conversion of harmonics of the oscillator signal and those of a

strong aerial signal.

** Suppression of a signal arising from two strong aerial signals.

A Suppression of a signal arising from the harmonic of two strong aerial signals with a frequency

difference equal to the intermediate frequency.
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oscillator
temp. coeff.
(kHz/°C)
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0
s N
85 90 95 100 105 110

frequency (MHz)

Fig. 4 Oscillator temperature coefficient as a function of signal frequency, measured in the tempera-
ture range 15 to 25 OC.

—-1000 7277865
‘ FH
de;:.(ugi?g — without R1t—
z
///
—-500 - r/
/| e
pd 1 with R=56 kQ
/ I
// ,//
)%
7
0
Vs
pdd
,4
500 e
-t
1000 .

-3 -2 -1 0 1 2 3

a.f.c. voltage (V)

Fig. 5 Detuning as a function of a.f.c. voltage, measured with the measuring circuit shown in Fig. 6.
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F.M. tuner FD1F

R18 9 R

a.f.c.
voltage

7278484 56 k2

Fig. 6 Circuit for measuring the detuning as a function of a.f.c. voltage.

Note: For aligning the i.f. coils a screwdriver with dimensions as shown in Fig. 7 is recommended.

s (D DI

7278483

-

—

—>H<— 0,5

Fig. 7.
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FD11
FD11IK

F.M. TUNERS

® With diode tuning
® For European and American band
® Suited for digital tuning systems

QUICK REFERENCE DATA

Supply voltages (d.c.) ‘ 5V,20V and 30 V
Frequency range 87,5 to 108 MHz
Intermediate frequency 10,7 MHz

APPLICATION
The f.m. tuners FD11 and FD11K are designed for use in high-quality, hi-fi radio receivers.

In the FD11 an output voltage from the local oscillator is made available for driving digital frequency
displays and tuning systems. Apart from this both tuners are identical.
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FD11 4312 020 80051
FD1IK 4312 020 80071

DESCRIPTION

The FD11 and FD11K are f.m. tuners with electronic tuning, covering the v.h.f. band Il (frequency
range 87,5 to 108 MHz).

Mechanically the tuners are built on a low-loss printed board, carrying all components, in a metal
housing of a rectangular frame, and front and rear cover. (Fig. 2). All contacts are on a board edge
at the bottom, which can be inserted into a mounting socket, facilitating set repair. Connections to
the tuner can also be directly soldered to the contacts.

The tuners are equipped with silicon semiconductors. The aerial signal is fed via a double-tuned input
filter to the r.f. amplifier stage. This stage is equipped with a dual-gate MOS field-effect transistor
BF900, the gain of which can be controlled by an a.g.c. voltage. At the output the r.f. amplifier is
provided with a double-tuned band filter, transferring the signal to the mixer stage, which is built-up
with the integrated circuit TCA240. At the output the mixer has a 10,7 MHz band filter (L8, K1),
which can be aligned if adaptation to the receiver is necessary.

The oscillator is equipped with a transistor BF451. The stability of the oscillator frequency has been
increased to a high degree by special means. The influence of supply voltage variations has been re-
duced by a separate stabilizing of the oscillator supply, while temperature influences on coils, tran-
sistors, board material and trimmers are compensated by the careful choice of the temperature
coefficients of the capacitors of the tuned circuit and of the feedback capacitors. Moreover the in-
fluence of drift of the capacitance diodes is compensated by travelling the tuning-voltage signal via
an emiiter follower. By loosely coupling the oscillator to the mixer, the pulling is very small.

A rectifier circuit, which is connected to the secondary of the i.f. output filter, provides an internal
a.g.c. (terminals 1 and 7 interconnected). If in the case of weak signal reception, the controlling is
disturbed by neighbouring carriers, the a.g.c. can be switched off, or be provided by an external a.g.c.
voltage, generated in the receiver. Without a. g c. the power gain is maximum.

The oscillator signal is brought to ECL level via a transistor BF 198. The frequency (fy) is changed to
fo/4 by a4 : 1 divider (GXB10131). The sample signal, which is coupled out symmetrically, can be
applied to standard circuits for digital frequency display without any difficulty. By means of a signal
to the reset input the divider can be stopped (terminals 17 and 18 on the same potential).

52
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Mounting

FD11 4312 020 80051
FD1K 4312 020 80071
MECHANICAL DATA Dimensioﬁs in mm
20
T S
L*n’m - ' = =
O O T 0o :f ' (@)
e} B H
o 1) I w35 [ ! O © 0 o}
(S Ky Ls o E§21,’;’ “ns Z»é<§*—1mm deep o)
°©° (P l LzL{QF ' 20 12 i
WA | % HHHHHHEAHHA AR 2 ¢
“if coils 1'5—’"735 ' — »’ <4—5 (17x)
ey Y ina slot for - _qpo*0V ]
’ polarizing =02
15x9
HUHEHEEEEEEEETEETEEEEET
T — ——— @
* B VA
7%4%02 g

Fig. 2.

Terminals: 1 =a.g.c. voltage, 10to O V
3 and 4 = aerial, 75 Q
5, 8, 13, 16 = earth
6 =r.f. stage, mixer and oscillator supply
7 = internal a.g.c. voltage
9 and 10 = i.f. output
14 = tuning voltage circuit supply
15 = tuning voltage, + 3,8 to + 27 V
17 = oscillator sample circuit supply
18 = reset
19 and 20 = oscillator sample output
11 = measuring point

The tuner can be inserted into a mounting socket or soldered directly to a printed board. It can be

fitted by means of two
no restrictions on orien

Marking

screws M3. The tuner may be mounted anywhere in the receiver and there are
tation. '

The f.m. tuners are marked with the type number, the 12-digit catalogue number and the production

code.
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F.M. tuners

FD1
FDTK

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature from 20 to 25 OC, a

relative humidity of 60 + 15% and supply voltages as given below.

Semiconductors

Ambient temperature range

BF451, BC5478B, BC548C, BF 199,
BF900, 3 x BAV10, 2 x BZX79-C12,
BZX79-C5V1, 4 x BB204B, BB204G

operating +10 to + 50 °C
storage —25 to + 60 °C
Supply voltage (d.c.)
r.f. amplifier, mixer and oscillator +20x1V
tuning circuit +30£1V
oscillator sample circuit +5+£0,25V
Current drawn from
r.f. amplifier, mixer and
oscillator supply 22 to 32 mA
tuning circuit supply 0,15t0 1,4 mA
oscillator sample circuit supply 80 mA* —
Tuning voltage range (Fig. 3) +38t0+27V —
Frequency range 87,5 to 108 MHz
Intermediate frequency 10,7 MHz + 30 kHz
The oscillator frequency is
higher than the signal frequency
7277863
30
tuning
voltage
(V)
20 | \
10
R
i
0
85 90 95 100 105 110
signal frequency (MHz)
iTl[l]Illl'vll'll]l‘flllllllIITIT1|TIV1TTT1r]I’]T||lVI||l‘IrI
245 25 255 26 265 27 275 28 285 29 295 30
oscillator sample frequency (MHz)
Fig. 3 Tuning voltage as a function of signal frequency.
* Terminals 19 and 20 each connected via a 470 2 resistor to terminal 16 (earth),
55
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FD11 4312 020 80051
4312 020 80071

FD11IK

I.F. bandwidth (3 dB)

Tuning range of i.f. filter

Input impedance, asymmetrical
Output impedance

300 + 30 kHz
+100 kHz
750

330 Q

Gain min. 36 dB; typ. 40 dB
Noise figure max. 6 dB; typ. 4,8 dB
Reflection factor max. 0,3
A.G.C. voltage 10to0V
A.G.C. current 100 to O uA
A.G.C. range 50 dB
Minimum input signal for internal a.g.c. 65 dB (uV)
I.F. suppression 100 dB
Image rejection min. 90 dB
Repeat spot suppression* (RSS, Fig. 4) min. 100 dB
— Double beat suppression** (Fig. 4)
Em—— DBS1 80 dB
—— DBS2 100 dB
DBS3 80 dB
Continuous beat suppression 4 (CBS) min. 100 dB
Pulling
Input signal of tuned frequency
producing a shift of the oscillator
frequency of 5 kHz min. 120 dB (uV)
Shift of oscillator frequency at a
change of the supply voltage of 1V max. 5 kHz
Drift of oscillator frequency
at a change of the ambient temperature
from + 15 to + 35 °C max. 2 kHz/0C
30 s after switching on max. 15 kHz
Oscillator radiation according to CISPR 24/3 and VDE 0872/7.72
Oscillator sample voltage over 470 650 mV (p-p)
Oscillator sample frequency Y of oscillator frequency
* Suppression of a signal arising by conversion of harmonics of the oscillator signal and those of a
strong aerial signal; reference level 14 dB (uV).
** Suppression of a signal arising from two strong aerial signals; reference level 14 dB (uV).
A Suppression of a signal arising from the harmonic of two strong aerial signals with a frequency
difference equal to the intermediate frequency; reference level 14 dB (uV).
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F.M. tuners FD11
J FD1IK
Sq Sy
0 7277864
RSS and DBS
(dB)
50
iDBS1i DBS3
RSS TDBS,
100 L
7 vV,
”t;
85 90 95 100 105 110

frequency (MHz)

Fig. 4 Location of transmitter frequencies, repeat spots and double beats.

Note: For aligning the i.f. coils, a screwdriver with dimensions as shown in Fig. 5 is recommended.
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F.M. tuners
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Television tuners

and aerial input assemblies






2422 542 10721 ‘ | ELCI042/05

V.H.F. TELEVISION TUNER
with diode tuning

QUICK REFERENCE DATA

Systems C.C.L.R. systems A,B and I

Channels system A system B system I
band I B1toB5 E2 to E4 IA to IC
band III B6 to B14 E5 to E12 IDto1J

Intermediate frequencies
picture 34,65 MHz 38,9 MHz 39,5 MHz
sound 38, 15 MHz 33,4 MHz 33,5 MHz

APPLICATION

Designed to cover 405 line v.h.f. and 625 line (wired distribution) channels, and the
v.h.f. channels of C.C.I.R. system B.

Almermsmnhass 1074 ” ) || .3



ELC1042/05 V.H.F. TELEVISION TUNER 2422 542 10721

with diode tuning

I

DESCRIPTION

The ELC1042/05 is 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 III (frequency range
174 to 230 MHz).

Mechanically the tuner is built on a low-loss printed-wiring board, carrying all com-
ponents. in a metal housing made of a rectangular frame and front and rear cover (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 shown in Figs. 3 and 4.

The v.h.{. aerial signal is fed via an i.f. trap to a tuned input circuit, whichis connected
to the emitter of the input transistor BF264. The collector load of this transistor is for-
med by a double tuned circuit, transferring the signal to the base of the mixer transistor
BF195. The oscillator is equipped with a BF 194 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 BA 182.

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 + 12 V,
a.g.c. voltages, variable from+2,5 V (normal operating point) to about +6 V (maximum
.g.c.) and a tuning voltage, variable from +0,3 V to+25 V.

~
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ELCI042/05

V.H.F. TELEVISION TUNER
with diode tuning
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ELC1042/05 V.H.F. TELEVISION TUNER 2422 542 10721
with diode tuning

MECHANICAL DATA

Dimensions in mm

<—28 max -+
- 11,5 |«
- 7 |-
L]
VAT & |
158 oG] I
' (.
| o 1
546 1 1
1 l: Ul
1 [
=
43 “I |
vV T
T 3,2
103 —7—117'-#
' 4,7%1

€ =2,54 mm (0, 1 in)

72706241

Fig.2

Terminal 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+25V
8 = mixer/oscillator supply voltage, +12 V (approx. 6,7 mA)
9 = test point
10 = i.f. output
E = earth

6 l l ’ | November 1974



2422 542 10721 V.H.F. TELEVISION TUNER - ELC1042/05

with diode tuning

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, using the pier-
cing diagram shown in Fig. 3. (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.

- 91,44 (36e) Vt

~|>H4—1,3+8’1(hx) JL
e

1*81 7% | 22,86
o - et S S e
9 ™ i - Y T - ’)E ;

1526 _|762]762]762|, 2286 _|762]762]
= (6e) = (3e)i(3e) l(3e) - (9e) T (3e)l(3e) - e

Fig. 3 Piercing diagram viewed from solder side of board; e = 2,54 mm (0, 1 in)

screening folded
back over outer cover

shrink

tinned sleeve

-»>

2l *6»|<1011 »l

-3 7260738

+1
470

7270620

2,5 max
make sure that screw
does not protrude deeper

Fig. 4 Recommended fixing method of the aerial cable. Use a self-tapping screw.




V.H.F. TELEVISION TUNER
with diode tuning

2422 542 10721

ELCI042/05

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of
25 + 5 OC and a supply voltage of 12 + 0,3 V.

Semiconductors, r.f. amplifier BF264
mixer BF 195
oscillator BF 194
tuning diodes 3 x BB105G
switching diodes 5 x BA182
Ambient temperature range
operating +5 to +55 °C
storage -25 to + 85 °C
Supply voltage +12 V + 10%
Current drawn from + 12 V supply
band I 10 to 16,5 mA | depending on
band IIT 22,5 to 29 mA } a.g.c. voltage
A.G.C. voltage (Figs.5 and 6)
band I, at nominal gain +2,5V

at 40 dB gain reduction

band III, at nominal gain

at 40 dB gain reduction

A.G.C. current at 40 dB gain reduction

+4,9 V (typical)

+2,5V

+4,3V (typical)

band 1 max. 0,8 mA

band III max. 0,6 mA

Tuning voltage range (Figs.7 and 8) +0,3to+25V
Current drawn from 25 V tuning voltage supply max. 30 pA

Switching voltage

band I open circuit
_ band III +12 'V, £10%
system A system B system I

Frequency ranges

band I  channel Bl (picture carrier |channel E2 (p.c. channel IA (p.c.
45 MHz) to channel B5 48,25 MHz) to channel | 45, 75 MHz) to channel
(picture carrier 66,75 MHz) |E4 (p.c. 62,25 MHz) |IC (p.c. 61,75 MHz)
band III channel B6 (picture carrier |channel E5 (p.c. channel ID (p.c.

179,75 MHz) to channel B14
(picture carrier 219,75 MHz)

175,25 MHz) to channel
E12 (p.c. 224,25MHz)

175,25MHz) tochannel
IJ (p.c. 215,25 MHz)

Intermediate frequencies
picture
sound

34,65 MHz
38, 15 MHz

38,9 MHz
33,4 MHz

39,5 MHz
33,5 MHz

Navemhaw 1074
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2422 542 10721

V.H.F. TELEVISION TUNER
with diode tuning

ELC1042/05
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ELC1042/05 V.H.F. TELEVISION TUNER 2422 542 10721
with diode tuning

Input impedance

asymmetrical 75 Q
symmetrical 300 2 (see ACCESSORIES)
V.S.W.R. (between picture carrier V.S.W.Tr. at nom. max. V.S.W.r.
and sound carrier) gain during gain control
band I (except 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 dB
R.F. curves
bandwidth, band I, except channel Bl typ. 10 to 12 MHz
band III typ. 9 to 20 MHz
tilt, band I, except channel Bl max. 3 dB
band III, except channel E 12 max. 3 dB
Power gain (see also ADDITIONAL INFORMATION)
band I, except channel B1 min., 18 dB
channel B1 min. 16 dB
channel TA typ. 20 dB
channel IC typ. 22 dB
band 11T min. 18 dB
channel ID typ. 25 dB
channel I] typ. 24 dB
Noise figure
band I, except channel Bl max. 10 dB
channel IB typ. 7,5 dB
band III max. 10 dB
channel 1G typ. 7,0 dB
I.F. rejection
band I, channel B2 min. 30 dB
channel B5 min. 40 dB
band II1 min. 60 dB
Image rejection
band I min. 60 dB
band III min. 40 dB

'10 l l 7 7 | [ Novemher 1074



2422 542 10721 V.H.F. TELEVISION TUNER ELC1042/05
with diode tuning

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 typ. 8 to 14 mV }
v.h.f. 111 typ. 6to 10my | Note 1
in band
(wanted signal: picture carrier frequency
of channel X,
interfering signal: picture carrier of
channel X-2 .
v.h.f. 1 typ. 60 to 100 mV }
v.h.f. I typ. 20 to 30 my | Nore !
Minimum input signal (e.m.f.) producing
overloading, at nominal gain .
v.h.f. I typ. 20 mV
v.h.f. I typ. 13 mV } Note 2
at maximum a.g.c.
v.h.f. 1 min. 200 mV |
v.h.f. T min. 200 my | Note 2
Minimum input signal (e. m.f.) at nominal
gain producing a shift of the oscillator
frequency of 20 kHz typ. 20 to 50 mV ~ (Note 3)

Detuning of the i.f. output circuit as a
result of bandswitching and tuning max. 200 kHz

Shift of oscillator frequency
at a change of the supply voltage of 10%
band I max. 300 kHz
band III max. 300 kHz

during warm-up time (measured between 3 s

and 60 s after switching on)
band I max. 50 kHz

band III max. 50 kHz

Note 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.

Note 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.

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

| I



ELC1042/05 V.H.F. TELEVISION TUNER 2422 542 10721

with diode tuning

Drift of oscillator frequency
at a change of the ambient temperature
from 25 to 40 °C
band 1 max. 400 kHz
band III max. 400 kHz
Oscillator radiation (oscillator voltages at
the aerial terminal)
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.

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.

12+ l | ‘ “ Novemher 1074



2422 542 10721

ELC1042/05
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ELC1042/05 V.H.F. TELEVISION TUNER 2422 542 10721
with diode tuning

il

ADDITIONAL INFORMATION

Measuring method of power gain

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

La
(20 turns)

i.f. output

of tuner
detector probe
(2:50 20175 Q)

Lb
(2.5turn)

2 4 2
72991811 TCOI’G from
this side

Fig. 11.

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

6,8 pF

—IT

330 pF BF 195
i.f. sweep y————»
generater

330 330
= oF L15 o 1,2 k0

560

> 7270628
wr zla

Fig. 12.

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.

05d8B

7264949

Fig. 13

14, ” II Aer o ama



2422 542 10721 V.H.F. TELEVISION TUNER ELCI042/05

with diode tuning

Display the r.f. 4+ 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 (Ly/Lp and 118
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 Q, the power gain can be
measured in the conventional manner by inserting tuner and dummy circuit between a

75 Q source and a 75 Q2 detector (or between a 50 Q source and matching pad 50/75 @ and a
50 Q detector).

ACCESSORIES
Aerial input transformer ELC 1094, catalogue number 3122 107 10121, for converting the
aerial input from 75 @ asymmetric to 300 Q symmetric.

Immunity shield for screening the aerial connection, consisting of:
shield, catalogue number 4313 132 01910
clamp, catalogue number 4313 132 01890

OTHER AVAILABLE VERSION

ELC1042 - catalogue number 2422 542 10421.
This tuner is identical with the E LLC1042 /05 except that the i.f. coil L18 of the E LC 1042
has four additional turns.







2422 542 10461

ELC1043/05

U.H.F. TELEVISION TUNER

with diode tuning

QUICK REFERENCE DATA

Systems C.C.L.R systems G and I
Channels 21to 69
Intermediate frequencies system G system I
picture 38,9 MHz 39,5 MHz
sound 33,4 MHz 33,5 MHz
APPLICATION

Designed to cover the u.h.f. channels 21 to 69 of C.C.I.R. systems G and I.




ELC1043/05 U.H.F. TELEVISION TUNER 2422 542 10461

with diode tuning

DESCRIPTION

The ELC1043/05 is an 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 compo-
nents, in a metal housing made of a rectangular frame and front and rear cover (see
Fig.2). The aerial connection is on the frame side, all other connections (supply voltages,
a.g.c. voltage and tuning voltage) are made via feedthrough capacitors in the under side.
The mounting method is shown in Figs. 3 and 4.

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.

Coupling between the first and second r.f. stages is by a half-wave tuned line, between
the second r.f. stage and the mixer is by bandpass half-wave tuned lines. The secondary
of the bandpass is coupled to the emitter of the oscillator/mixer stage via a coupling
loop, which also provides the inductive feedback of 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 + 12 V, a.g.c. voltages, variable from
+2,5V (normal operating point) to about + 7,5 V (maxifium 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).

18 . H lr Novemher 1074



ELC1043/05
with diode tuning

U.H.F. TELEVISION TUNER

2422 542 10461
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ELC1043/05 U.H.F. TELEVISION TUNER 2422 542 10461
with diode tuning

MECHANICAL DATA

Dimensions in mm

<+—26,6— — 11,5 |-
- 7 |-
4188« ' - '
inaa AT
T il 15,6 0 T4
263 | | 10 C]$I" ‘
41,6 T :} I v T -?,‘ T
O e 54,6 1 [
v 00 [ 11 1 Ut
| i
Losofle ‘ti !:'\ |
' Tl syl L
\_!)[ g 't '<‘_/+ ' *32
103 — b ’
'U}‘y[ 3 I §
! 7
i 2288 1 d 4721
e
-— 26—

e =2,5 mm (0,1 in)

7269293

Fig.2

Terminal 2 =a.g.c. voltage, +2,5to +7,5V
4 =r.f. supply voltage, +12 V (approx. 8,8 to 13 mA)
5 = tuning voltage, +0,3to +25V
8 = mixer/oscillator supply voltage, +12 V (approx. 3, 6 mA)
10 = i.f. output

E =earth

20 ll “ Novemher 1074



2422 542 10461 U.H.F. TELEVISION TUNER ELC1043/05
with“ldiode tuning

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, usingthe piercing
diagram shown in Fig. 3. (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. '

- 91,44 (36e) "l

; *‘!l«ua*g"(an :

L

‘ 1% 5x) {} { ; 2(2,86
. ! 9e)
P - w — it |
E!

A

_ ; Pe ;
. - 7270623
l 15,24 | 15,24 7,62 | 2286 | 1524
(6e) (Ge) (3e) (9e) (6e)

Fig. 3. Piercing diagram viewed from solder side of board; e = 2,54 mm (0, 1 in)

screening folded
back over outer cover

4 max
—»

shrink
sleeve

«11*8»41011»

-+ 7260738

+
7270621 7270620 4L (1)

>
2.5 max

make sure that screw

does not protrude deeper

-

Fig.4 Recommended fixing method of the aerial cable. Use a self-tapping screw.




ELCI043/05

U.H.F. TELEVISION TUNER

with diode tuning

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of

25 + 5 OC and a supply voltage of 12 + 0,3V

2422 542 10461

[t

Semiconductors, r f. amplifiers 2 x BF362
mixer /oscillator BF363
tuning diodes 4 x BB205B
Ambient temperature range
operating +5 to+55 0C
storage -25to +85 °C
Supply voltage +12 V £ 10%

Current drawn from + 12 V supply
r.f. amplifiers 8,8 mA (at nominal gain) to 12 - 17 mA
(at 30 dB gain reduction)

mixer /oscillator 3,6 mA

A.G.C. voltage (Fig. 5, typical curves)
at nominal gain +2,5V
at 30 dB gain reduction approx. 6,0 V (max. 7,5 V)

A.G.C. current at 30 dB gain reduction max. 1,2 mA
Tuning voltage range +0,3to+25V
Slope of tuning characteristic min. 5 MHz/V

Current drawn from 257 tuning voltage supply max. 20 pA

channel 21 (picture carrier
471,25 MHz) to channel 69
(picture carrier 855, 25 MHz).
Margin at the extreme
channels min. 3 MHz

Frequency range

Intermediate frequencies system G system 1
picture 38,9 MHz 39,5 MHz
sound 33,4 MHz 33,5 MHz

Input impedance
asymmetrical 75 Q
symmetrical 300 @ (see ACCESSORIES)

v.s.w.r. at nom. max. V.S.W.rI.
gain, without a.g.c. | during gain con-
trol up to 30 dB

V.S.W.R. (between picture carrier max. 4,0 max. 6,0
and sound carrier)

Assnmeme 1OTL



2422 542 10461 U.H.F. TELEVISION TUNER ELC1043 /05
with diode tuning
7270629 7270632 o
agc. characteristic i~ channel
& 3 850 - 68
] z
c o z
S <
*g X 60
® 0 £750
(= [
s A = 150
\ S
20 1 :
5650
channel 69 a 40
30
\
N 550 — N 30
40 A _§§
y channel 21 4 R
v 2
450
50 0 10 20 30
tuning voltage (V)
80 4 3 8 10 ' Fig. 6
ag.c. voltage (V)
Fig. 5
A.G.C. range min. 30 dB
R.F. curves
bandwidth typ. 10 to 20 MHz
tilt max. 4,0 dB (0 to 2 dB typical)
Power gain (see also ADDITIONAL INFORMATION) min. 17 dB
channel 21 typ. 22 dB
channel 50 typ. 22 dB
channel 68 typ. 22 dB
Noise figure max. 10 dB
channel 21 typ. 6,0 dB
channel 50 typ. 6,5 dB
channel 68 typ. 7,0 dB
I.F. rejection min. 60 dB
Image rejection, channels 21to 61 min. 53 dB
n + 4 rejection min. 53 dB

(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.)

.- © L anma H : || 23.



ELC1043/05 U.H.F. TELEVISION TUNER 2422 542 10461

with diode tuning

Signal handling
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). typ. 8 mV (Note 1)

in band

(wanted signal: picture carrier frequency
of channel X,

interfering signal: picture carrier of

channel X-5) typ. 25 mV (Note 1)
Minimum input signal (e.m.f.) producing
overloading, at nominal gain typ. 15 to 20 mV (Note 2)
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)
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 oscillator frequency
at a change of the ambient temperature
from 25 to 50 °C max. 1000 kHz

Note 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.

Note 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.

Note 3- This e.m.{. is referred to an impedance of 75 Q.
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2422 542 10461 U.H.F. TELEVISION TUNER ELC1043 /05
with diode tuning

Oscillator radiation (oscillator voltages at

the aerial terminal)
The oscillator radiation will be within the limits of BS905 : 1969 provided 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.




ELCI043/05 U.H.F. TELEVISION TUNER 2422 542 10461
with diode tuning

ADDITIONAL INFORMATION

Measuring method of power gain

The i.f. output of the tuner should be terminated with the circuit given below.

Sturns A _l_
90.2 L 22kl -==68pF
mm

i.f. output ) . Detector probe
of tuner (Z=5090r75 Q)

C1 c2

60pF %BZpF 82pF% 60pF

Fig.7.

Feed an i.f. sweep signal to the emitter of the BF363 (mixer/oscillator) and make the
oscillator inoperative (e.g. ferrite core in resonant chamber).

68pF
L L
BF363
, nF ==
i.f. sweep I
generator ]
560 §

7 D4257

Fig. 8.

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 below.

05dB

7264949
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2422 542 10461 U.H.F. TELEVISION TUNER ELC1043 /05

Display the r.f. +i.f. curve of the tuner at 470 MHz and make, if necessary, small
corrections in the alignment of C1, C2, L and L21 to get the markers 33,5 MHz and
39, 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 2, the power gain can be
measured in the conventional manner by inserting tuner and dummy circuit between a

75 Q source and a 75 Q2 detector (or between a 50 2 source and matching pad 50/75 Q and a
50 Q detector).

ACCESSORIES

Aerial input transformer ELC 1095, catalogue number 2422 542 10951, for converting the
aerial input from 75 Q2 asymmetric to 300 Q2 symmetric.

Immunity shield for screening the aerial connection, consisting of :
shield, catalogue number 4313 132 01910
clamp, catalogue number 4313 132 01890

OTHER AVAILABLE VERSION

ELC1043/06 - See the relevant data sheet.







2422 542 10711 ELC1043 /06

U.H.F. TELEVISION TUNER
with diode tuning

These data should be read in conjunction with data on ELC1043/05.

This type is identical to ELC 1043/05 except for the following:

- The i.f. output circuit consists of an i.f. coil with increased turns damped by a 680 Q
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.

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

- 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).

7269290

Fig.1
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2422 542 12003 ELC2000

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

QUICK REFERENCE DATA

-
Systems C.C.LR. systems B and G
Channels E2 to C (bandI)

E5 to E12 (band III)
E21to E69 (bands IV and V)
Intermediate frequencies

picture ' 38,9 MHz
sound 33,4 MHz
APPLICATION

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

Nnavemher 1074 ] | l l 31



ELC2000 V.H.F./U.H.F. TELEVISION TUNER 2422 542 12003

with diode tuning

DESCRIPTION

The ELC 2000 is 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 com-
ponents, in a metal housing made of a rectangular frame and front and rear cover (see
Fig.2). 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 voltages) are
made via feedthrough capacitors in the under side. The mounting method is shown in
Figs. 3 and 4.

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 BF 200. The collector load of this trans-
istor is formed by a double tuned circuit, transferring the signal to the base of the mixer
transistor BF 182. The oscillator is equipped with a transistor BF 194. The four r.f.
circuits are tuned by four capacitance diodes BB 106. Switching between v.h.f. I and III is
achieved by four switching diodes BA 243/244.

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 BF 180. 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 BB 105B.

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 BF 182, 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 BA 243,

The tuner requires transistor supply voltages of + 12 V, a switching voltage of + 12 V,
a.g.c. voltages, variable from +2,4 V (normal operating point) to about +7,5 V (max-
imum a.g.c.) and a tuning voltage, variable from +0,5V to+28 V.

The aerial inputs of the tuner are asymmetrical. For use in symmetrical aerial systems,
aerial transformers (baluns) are available (see ACCESSORIES).
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ELC2000

V.H.F./U.H.F. TELEVISION TUNER 2422 542 12003
with diode tuning

MECHANICAL DATA Dimensions in mm

826 hole for
self tapping screw

m3s l

| R ¢ ¢ g N O ¢ N ¢ ¢ ¢ O A
i

82,6 hole for

—>  286max self tapping screw
[+ 266 -
* ->Jg<r7 ‘ [*—39,5~———> -7 9|<—
- ] e tant e U aerial —+
| o 7 I — uhf. t e
Ry ) 8 26 1T
i :| 1§ 35 ‘ '}
S il
67 1 1e 6 l 522 LA | /
max I i aerial 62,9 L i1 %
7 H i vhf ; Fam
[} I ] ﬁ I if injection T |I T
I': 3 b t - /»point ]'
[ L U= I
i 43 il
' L v vl Iy
[ i
~at 22850501 104,14 (41e) | ' Tese
-« 26 —»
6% )+ 106,94 -6%)
___rrnnnnnrrnnnnnrr_‘
ﬁ LI__I—_______—4_*'7‘__‘A_‘.__'__: — - ._|:'| —— :H: = :
:2 1 e 1. coil :
; U e =2,54 mm (0,1 in
¥
L 56,78
109 max >
Fig.2

Terminal 1 =a.g.c. voltage, v.h.f., +2,4to+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., +12 V (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
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2422 542 12003 V.H.F./U.H.F. TELEVISION TUNER ELC2000
with diode tuning

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, using the pier-
cing diagram shown in Fig. 3. (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.

10414 (41e)

<———— 4318(17¢) ———»

»l[‘+1.3+8‘ (5x)

—_—

£ E T
. no connection 1t 1(13><) !

I to point : \ E{%\ \\ igr ‘ 2(35)5

RESSESSSETIR TOCN &

el | . ' I l Lﬁ 762 (3e)
(13x)

©
-
K;

7260745

Fig. 3. Piercing diagram viewed from solder side of board; e = 2,54 mm (0, 1 in).
No connection must be made to the points 7,9 and 11, as otherwise the oscillator
radiation would increase.

screening folded
back over outer cover

4 max
make sure that screw > +1
does not protrude deeper 16 0 "] shrink
tinned /sleeve
w1 | "
«@ ~>2L11+8w<10i1>
+ > - 7260738
7260736, 4 +(1)

Fig. 4 Recommended fixing method of the aerial cables. Use a self-tapping screw.
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ELC2000

V.H.F./U.H.F. TELEVISION TUNER
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 + 0,3 V.

Semiconductors
bands I and III, r.f. amplifier
mixer
oscillator

tuning diodes
switching diodes
bands IV and V,r.f. amplifier
mixer /oscillator
tuning diodes
drift compensating diode

Ambient temperature range
operating
storage

Supply veltage
Current drawn from + 12 V supply
band I
band II1
bands IV and V

A.G.C. voltage (FigsS5, 6 and 7)
band I, at nominal gain
at 40 dB gain reduction
band IlI, atnominal gain
at 40 dB gain reduction
bands IV and V, at nominal gain
at 30 dB gain reduction

A.G.C. current
band 1
band III
bands IV and V, at 30 dB gain reduction

at 40 dB géi_n reduction

Tuning voltage range (Figs. 8,9 and 10)

Current drawn from 28 V tuning voltage supply

Switching voltage
band I
band III
bands IV and V

BF200

BF 182

BF 194

4 x BB106

5 x BA243/244
BF 180

BF181

4 x BB105B
BAW62

+5 to+55 OC
-25 to +85 °C

+12V + 109

34to4lmA { ona.g.c.

14 to 21 mA } depending
31,5t0 38 mA ’ voltage

2,4V
5,5V (typical)
2,4V
4,5V (typical)
2,4V
5,0V (typical)

max. 0,8 mA
max. 0,6 mA
max, 0,7 mA

+0,5t0+28V
max. 36 HA

open circuit
+12V
+12V

Note: In the band I position, the tuner produces a negative voltage (1 to 5V) at
terminal 3; this terminal must not be loaded with an external resistance below

10 M.

August 1976
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2422 542 12003 V.H.F./U.H.F. TELEVISION TUNER ELC2000
with diode tuning

7260739.1

7260740 agc. characteristic
- a.g.c. characteristic _ V.HFE I
o
g VHF I N Y.
s o s [
k 11 S .
3 - 3 H
e I e 10
c
<10 £
& X
|
20
20 %
T T 30
e e B
30 7
| T 40 ———
40 \
i =
N ]
. 50 1%
50
2 4 6 8 10
a.g.c. voltage (V) —
80 —
Fig. 5 2 4 6 8 10 Jr——
g 9. agc. voltage (V) —
Fig.6. ’
7260761
- a.g.c.characteristic
o U.H.F.
z
5 o
+ -
o
=
°
e
(=3
5 10
o
20
© 30
A
40
b
502 4 6 8 10

a.g.c. voltage (V)

Fig.7.
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ELC2000 V.H.F./U.H.F. TELEVISION TUNER 2422 542 12003
with diode tuning
. 7260743.2 7260764.2
_ [vhEr <] N e . |veem '
T T
= 80 channel %0 channel
> >
© - o
c [~4
@ [
F z
g k: N | JE12,H2
T v 220
& 2 4 En,H1
8 8
® o {e10,H
3 4 E4,B 2 E9
8 60— 2 200 16
= E8
1 JE3 F
F— <4 A 41E7
£
50 180 1E6
JE2 {E5,D
—
| |
40 160 NENEE
0 10 20 30 0 10 20 30
tuning voltage (V) tuning voltage (V)
S
—_— Fig. 8. Fig.9.
TR
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—_—
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1 T
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3 850 N 469
channel
z
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3
o
2
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o
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a
550 3
21
450
0 10 20 30

tuning voltage (V)

Fig. 10.
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2422 542 12003

V.H.F./U.H.F. TELEVISION TUNER

ELC2000

with diode tuning

Frequency ranges
band I

band IIT

bands IV and V

Intermediate frequencies
picture
sound

Input impedance
asymmetrical
symmetrical

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

band I (except channel C)
band IIT (except channel E 12)
bands IV and V

A.G.C. range
band I-
band II1
bands IV and V

channel E2 (picture carrier 48,25 MHz)
to channel C (picture carrier 82,25 MHz).
Margin at the extreme channels : min.

1.2 MHz.

channel ES5 (picture carrier 175,25 MHz)

to channel E12 (picture carrier 224,25 MHz).

Margin at the extreme channels: min.
2 MHz.
channel E21 (picture carrier 471,25 MHz)

to channel E69 (picture carrier 855,25 MHz).

Margin at the extreme channels : min.
3 MHz.

38,9 MHz
33,4 MHz

75 Q
300 Q2 (see ACCESSORIES)

vV.s.W.r. atnom. | max. v.S.w.r,
gain during gain
control

m'm.l) max.z) min. 1) max.z)

max. 3 max. 4 max. 4 max. 5

max. 3 max. 4 max. 4 max. 5
max. 4 max. S5

min. 40 dB

min. 40 dB

min. 30 dB

1) Best value of V.S.W.R. between picture carrier and sound carrier.
2) Worst value of V.S.W.R. between picture carrier and sound carrier.

1l
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ELC2000

with diode tuning

V.H.F./U.H.F. TELEVISION TUNER

2422 542 12003

R.F. curves
bandwidth, band I
band III
bands IV and V
tilt, band I i
" band III
bands IV and V, channels E21 to E60
channels E61 to E69

Power gain (see also MEASURING METHOD OF POWER GAIN)
band I
channel E2
channel C
band III
channel E5
channel E11
bands IV and V
channel E21
channel E31
channel E69

Noise figure
band 1
channel E4
band III
channel E9
bands IV and V
channel E21
channel E51
channel E69

I.F. rejection
band I, channel E2
channel C
band 111
bands IV and V

Image rejection
band I
band III
bands IV and V

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

min. 26 dB
typ. 29 dB
typ. 32 dB
min. 25 dB
typ. 28 dB
typ. 28 dB
min. 25 dB
typ. 32 dB
typ. 29 dB
typ. 33 dB

max. 8,5 dB
typ. 6,5 dB
max. 8 dB
typ. 6,5 dB
max. 12 dB
typ. 8,0 dB
typ. 9,5 dB
typ. 10,5 dB

min. 40 dB
min. 60 dB
min. 60 dB
min. 60 dB

min. 40 dB
min. 60 dB
min. 40 dB

an “



2422 542 12003 V.H.F./U.H.F. TELEVISION TUNER

with diode tuning

ELC2000

Signal handling (see also Figs. 12 and 13)
Minimum input signal (e.m.f.) producing
cross modulation (1%) at nominal
gain, in channel
(wanted signal: picture carrier frequency,
interfering channel: sound carrier
frequency), v.h.f, I
v.h.f. III
u.h.f.

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.h.f. I
v.h.f. III
u.h.f.

Minimum input signal (e. m. f.) producing
overloading, at nominal gain
at maximum a.g.c.

Minimum input signal (e. m.f.) at nominal
gain producing a shift of the oscillator
frequency of 10 kHz, band I

band III

bands IV and V

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

Shift of oscillator frequency
at a change of the supply voltage of 10%
band I
band III
bands IV and V

typ. 4 mV
typ. 4 mV
typ. 5 to 10 mV
typ. 15 to 60 mV
typ. 10 to 50 mV
typ. 15 to 50 mV
typ. 10 mV
typ. >200 mV
typ. >25 mV
typ. >25 mV
typ. 10 to 20 mV
max. 400 kHz
max. 300 kHz
max. 300 kHz
max. 600 kHz

‘Note 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.

Note 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.

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

|
J

|

|

Note 1

Note 1

Note 2

Note 3
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ELC2000 V.H.F./U.H.F. TELEVISION TUNER 2422 542 12003
with diode tuning

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
at a 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 is in conformity with the radiation requirements of C.1.S.P.R. Recommen-
dation 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 inserted
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 combination with a
low-pass /high-pass splitter do not need this additional filter.

e 50 nH 50 nH
10 pF
JI‘/ 7270627
Fig. 11.

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

- Earthing of the tuner and connections to the i.f. amplifier have to be made in such a
way, that additional radiation is prevented.

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

N I



2422 542 12003 V.H.F. /U.H.F. TELEVISION TUNER ELC2000
with diode tuning

72607491

103
em.f,75Q
(mV)
10° N
—~——
-
~ //
channel E25 -~ ] ] L
channel E55 >////4/47/
//2'(channel E9
10 // ™~channel E4
-
. A
—
P
Uz
/‘J
/
1 !
-10 0 10 20 30
gain reduction (dB)
Fig. 12. Cross modulation, in channel.
3 7260750.2
10 ——
Il 1 1
1
chanpel E4(E2)
e.rn.f,75ﬂ " 71, N
(mv) | \ /N |
channel E30(E25\)/ l // R / N~
2 ~ —
10 ;1" A —=
17
A
L '/'
/ //
4 /\chqnnel ES (E7)
\}4/ —channel E60 (ESS)
10
1

-10 0 10 20 30
gain reduction (dB)

Fig. 13. Cross modulation, in band; the interfering channels are given between brackets.
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ELC2000

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

2422 542 12003

APPLICATION INFORMATION

Connection of the tuner

For connection of the tuner the terminal location, Fig.2, should be consulted.

If the tuner is used in receivers the chassis of which is connected to the mains, isolating
capacitors according 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.

2 3 4 5 6 7 8 9 10 " 12 13
tuner
terminals Q o © o
- 47Q
470 L1Q
~O
( v.hfI
tuning 7 agec. if
voltage voltage voltage 7260747.1
(+05 to +28V) (+2,4 to +75V) (+12V £ 10 %)

Fig.14. Connection diagram with three switches,

¢ 1 2 3 4 5 6 7 8 9 0 1 12 13
uner
terminals Q f Q % Q o o ? o o Q
470
470 470
v.hf IO
vhfl uhf.
a
T 72607461
tuning ag.c. supply if.
voltage voltage voltage
(+0,5 to+28V) (+2,4 to +75V) an»}»%vsv)

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

44
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2422 542 12003

V.H.F./U.H.F. TELEVISION TUNER ELC2000

with diode tuning

toner | 2 3 4 5 6 7 8 9 0 M 12 13
terminals Q Q Q o o o 9
470
470 L1Q
7265549.1
q D
R3
tuning 7 a.g.c supply if.
voltage voltage voltage '
(+05 to+28V) (+1,7 to +7V) (+12V£10%)

Fig. 16. Connection diagram with two switches.
All diodes: BAX 13, BA217 or comparable silicon diodes.
The values of R 3, R and R3 are depending on a.g.c. circuit.

t 1 2 3 4
uner
terminals (? Q

0w
O o
(e]
—
5 (@]
=30
o]
O
0

470

Olo)e L

v.h.f. I
o__.__.
@D GD vhfl uhf
'Y
7260748.1

C,j
tuning ’ 'u.g.c. supply if.

voltage voltage voltage
(+0,5 to +28V) (+3,2 to +8V) (+1zv*éV5 )
-0,5v

Fig. 17. Connection diagram with one switch.
All diodes: BAX 13, BA217 or comparable silicon diodes.
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ELC2000 V.H.F./U.H.F. TELEVISION TUNER 2422 542 12003

with diode tuning

tuner 1 2 3 4 5 6 7 8 9 10 1" 12 13
terminals Q ? Q Q Q ° % © o (?
470
470 470

7265550.1

(

tuning ag.c. supply if.
voltage voltage voltage
(+05 to +28V) (+17 to +7V) (“2@(2).\%\/‘

Fig. 18. Connection diagram with one switch.
All diodes: BAX 13, BA217 or comparable
silicon diodes. The values of R1,R2 and
R3 are depending on a.g.c. circuit.

Alignment of the i.f. circuit

The tuner is provided with an i.f. injection point at the collector of the mixer for aligning
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. 2).

The aligning should be done with the v.h.f.III band tuned. The tuning voltage should be
15t0 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) use can be
made of feeding the i.f. signal to test point 3 (terminal 11) via a capacitor of 0, 82 to 1pF.
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.
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2422 542 12003 V.H.F./U.H.F. TELEVISION TUNER ELC2000
with diode tuning

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 be not connected.

Lo
8.2pF (20 turns)

i.f. output
of tuner
60pF detector probe
Lb (Z=50Q0r75 %)
(25+turn)
7. 4 2
72991811 Tcore from
this side
Fig. 19

Switch the tuner to the v.h.f.III 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), tunable coil (Ly/Lp), i.f. output coil of the tuner L19
(Fig. 1) and the coupling between L, and Ly, to get the resonant curve as given below.

05dB

72991831

Fig.20

Then display the r.f. +i.f. curve of the tuner at 190 MHz (picture carrier frequency) and
make small corrections in the alignment of the i.f. coils (Ly/Lp and L19, if neccessary,
to get the markers 38,9 MHz and 33,4 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 Q, the power gain can be
measured in the conventional manner by inserting tuner and dummy circuit between a

75 Q source and a 75 Q detector (or between a 50 2 source and matching pad 50/75 Q and a
50 Q detector).

ACCESSORIES

Aerial input transformer ELC1094, v.h.f., catalogue number: 2422 542 10941
Aerial input transformer ELC2092, u.h.f., catalogue number: 2422 542 12921

— .






ELC2004

VHF./JUHF. TELEVISION TUNER

QUICK REFERENCE DATA

Systems
Channels

Intermediate frequencies

C.C.1.R. systems B and G
New Zealand 1 to R4 (band 1)
M4 to E12 (band 1)

E21 to EB9 (bands |V and V)

picture 38,9 MHz
sound 33,4 MHz
APPLICATION

Designed to cover the v.h.f. and u.h.f. channels of C.C.I.R. systems B and G, with extended v.h.f.
frequency ranges. This tuner is basically interchangeable with the ELC2000.
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DESCRIPTION

The ELC2004 is a combined v.h.f./u.h.f. tuner with electronic tuning and band switching, covering the
v.h.f. band | including the New Zealand channel 1, the Italian channel C and the OIRT channel R4
(frequency range 44 to 92 MHz), the v.h.f. band 111 including the Morocco channel M4 (frequency
range 162 to 230 MHz), and the u.h.f. band (frequency range 470 to 861 MHz).

Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all components, in a metal
housing made of a rectangular frame and front and rear cover (see Fig. 2). 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 voltages) are made via feed-through capacitors in the underside. The mounting
method is shown in Figs 3 and 4.

Electrically, the tuner consists of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via an i.f. trap,
combined with a high-pass filter and switchable bandpass filters, to the emitter of the input transistor
BF200. The collector load of this transistor is formed by a double tuned circuit, transferring the signal
to the base of the mixer transistor BF 199. The oscillator is equipped with a transistor BF494. The
three r.f. circuits are tuned by three capacitance diodes BB109G. Switching between v.h.f. | and Il1 is

—a achieved by five switching diodes BA243/244/182.

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. A test point at the collector of the mixer
can be used for i.f. injection to align the i.f. output circuit of the tuner together with the i.f. amplifier
of the television receiver.

The u.h.f. part of the tuner consists of a high-pass input circuit, connected to the emitter of the
amplifier transistor BF 180. 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 three tuned u.h.f. circuits are tuned by three capacitance diodes BB105B. The output of the self-
oscillating mixer is fed to a double tuned i.f. circuit which is connected to the base of the v.h.f. mixer
transistor BF 199, now operating as an i.f. amplifier.

The tuner requires transistor supply voltages of + 11 V, a switching voltage of + 11V, a.g.c. voltages,
variable from + 2,4 V (normal operating point) to about +9 V (maximum a.g.c.) and a tuning voltage,
variable from+ 0,5V to +28 V.

The aerial inputs of the tuner are asymmetrical. For use in symmetrical aerial systems, aerial trans-
formers (baluns) are available (see Accessories).

The ELC2004 tuner is basically interchangeable with the ELC2000. Small modifications in the receiver
with respect to a.g.c. and supply voltages may be necessary.
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V.H.F./U.H.F. television tuner
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MECHANICAL DATA Dimensions in mm

mz3s

@26 hole for
self-tapping screw
92,6 hole for
1 286max [+ self-tapping screw
[ 266 -»
=9 T7
P“L~ aerial
H A uwhif
67
max

— |
! -
| I : !
-’22,85(%)}» - 1041 (4] i r2820
- 26 —»
S e o404 = ~6Y)
S
_________________ L)
P D gy =
v =i coil .
QY i i i e i o i e e=2,54 mm (0,1 in)
L — 56,78 —————»- ’
109 max —————— 4
Fig. 2.

Terminal 2 = tuning voltage, + 0,5 to + 28 V/

3 = switching voltage, + 11 v (approx. 20 mA)

4 = r.f./oscillator supply voltage, v.h.f., + 11 v (approx. 6 to 13 mA)
6 = mixer supply voltage, v.h.f., + 11 V (approx. 5 mA)

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

8
9 = test point 2 (alignment short)
1 = test point 3, u.h.f.

i
o
o
S

3
c
~

1
12 = r.f./oscillator supply voltage, u.h.f., + 11 v (approx. 6 to 13 mA)
13 =a.g.c. voltage, + 2,4 to + 9 V (3,5 mA)

E = earth
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Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing diagram
shown in Fig. 3. (The tuner may also be mounted by means of a bracket. Information will be supplied
upon request.) The tuner may be mounted anywhere in the receiver and there are no restrictions on
orientation.

The solderability of the terminals and mounting tabs is according to |EC 68-2, test Ta (230 + 10 OC,
2 + 0,5 s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 £ 5 OC, 10 £ 1 s).

" 104,14 (41e) T
> Il<ﬁ‘l,3+g'1 (5x) <« 43,18 (17¢)——»
T A S
no connection
| to point: ' ‘!+8*1(10x) !
el v 22,86
1 I (9e)
¥ 1016

|
# #T% —?fff %afia*f‘ifoe(zeﬂae) l

1 1
Id—bl‘»lﬂ—PlHl‘—bld—’]d—————b!H'Hld—b 7276923
7,62(3e) 15,24 (6e) 7,62 (3e) 15,24 (6e) 7,62 (3e)
(2x) (3x) (3x)
Fig. 3 Piercing diagram viewed from solder side of board; e = 2,54 mm (0,1 in). No connection must =
be made to the points 7, 9 and 11, as otherwise the oscillator radiation would increase.
screening folded
self-tapping screw 4 max back over outer cover
—
shrink
tinned sleeve
‘ 72607372 f) —>2L”11+3->41Oi1-> :
> - - - 7260738
35 max 7260736 4+
make sure that screw 0
does not protrude deeper
Fig. 4 Recommended fixing method of the aerial cables. Use a self-tapping screw.
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ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 OC, a relative
humidity of 60 + 15%, a supply voltage of 11 £ 0,3 V and an a.g.c. voltage of 2,4 + 0,2 V.

Semiconductors, bands | and |11

r.f. amplifier BF200
mixer BF 199
oscillator BF494
tuning diodes 3 x BB109G
— switching diodes 5 x BA243/244/182
Semiconductors, bands IV and V
r.f. amplifier BF180
mixer/oscillator BF181
tuning diodes 3 x BB105B
drift compensating diode BAW62
Ambient temperature range
operating +5to+550C
storage —25 to + 85 0C
Relative humidity max. 90%
Supply voltage +11V £ 10%
Current drawn from + 11 V supply
] band | 11to 18 mA depending
— band 11 31 to 38 mA ona.g.c.
e — bands 1V and V 11 to 18 mA voltage
A.G.C. voltage (Figs 5, 6 and 7)
band i, at nominal gain +2,4V
band 1, at 40 dB gain reduction +6,0 V (typical)
band [11, at nominal gain +24V
band 11, at 40 dB gain reduction +5,0V (typical)
bands IV and V, at nominal gain +24V
bands 1V and V, at 40 dB gain reduction +5,5V (typical)
Note: A.G.C. voltages between 0 and + 10 V may be applied without risk of damage.
A.G.C. current max. 3,6 mA
Tuning voltage range (Figs 8, 9 and 10) +05t0o+28V
Current drawn from 28 V tuning voltage supply max. 35 pA
Note: The source impedance of the tuning voltage offered to terminal 2 must be maximum 30 kS at
tuning voltages below 2 V.
Switching voltage
band | open circuit
band 111 +11V £10%
bands IV and V open circuit
Note: In the band | position, the tuner produces a negative voltage (1 to 5 V) at terminal 3; this
terminal must not be loaded with an external resistance below 10 M.
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ELC2004

gain reduction (dB)

7276917 7276918
agc. characteristic agc. characteristic
v.hf I v.h.f. I
o
01 =z o
| | c -
FT 1 — 2 -
v}
o
3
o
10 210
c
‘s
o
20 20
30 30
40 40
-
yd
50 =] 50
60 60
2 6 8 10 2 4 6 8 10
agc. voltage (V) ag.c. voltage (V)
Fig. 5. 7276916 Fig. 6.
agc. characteristic
u.h.f.
o
o
= 014
c
.2
=
Q
=3
©
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(=
©
o
20
30
\
\
A
40
50
60
2 4 6 8 10 .
ag.c. voltage (V) Fig. 7.
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V.H.F./U.H.F. television tuner

ELC2004

Frequency ranges
band |

band 111

bands IV and V

Intermediate frequencies
picture
sound

Input impedance
asymmetrical
symmetrical

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

band I, except channel NZ1
band |, channel NZ1

band Il

bands IV and V

A.G.C. range
band |
band ill
bands IV and V

R.F. curves, bandwidth
band |
band Il
bands IV and V

R.F. curves, tilt

channel New Zealand 1 (picture carrier 45,25 MHz)
to channel R4 (picture carrier 82,25 MHz).

Margin at the extreme channels: min. 1,2 MHz.
channel M4 (picture carrier 163,25 MHz)

to channel E12 (picture carrier 224,25 MHz).
Margin at the extreme channels: min. 2 MHz.
channel E21 (picture carrier 471,25 MHz)

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

38,9 MHz

33,4 MHz

75 Q

300 £ (see Accessories)

v.S.w.r. at nom. max. V.S.W.r.

gain during gain
control

max. 4 max. 5

max. 5 max. 5

max. 4 max. b

max. 5 max. 5

min. 40 dB

min. 40 dB

min. 30 dB

typ. 10 to 15 MHz
typ. 10 to 17 MHz
typ. 15 to 25 MHz

band | max. 3 dB

band Il max. 3 dB

bands IV and V, channels E21 to E60 max. 3 dB

bands IV and V, channels E61 to E69 max. 4 dB

Power gain (see also Measuring method of power gain)

band |, except channel NZ1 min. 25dB

band |, channel NZ1 min. 24 dB -
band |, channel E2 typ. 28 dB

band |, channel C typ. 30dB

band Il1, except channel M4 min. 26 dB

band l11, channel M4 min. 24 dB -
band I, channel E5 typ. 27 dB

band !l1, channel E11 typ. 29 dB

bands |V and V min. 25 dB

bands IV and V, channel E21 typ. 30dB

bands IV and V, channel E31 typ. 28 dB

bands 1V and V, channel E69 typ. 32dB
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Noise figure
band I, except channel NZ1
band 1, channel NZ1
band |, channel E4
band 111, except channel M4
band 11, channel M4
band 11, channel E9
bands IV and V
bands IV and V, channel E21
bands |V and V, channel E51
bands IV and V, channel E69

I.F. rejection
band I, channel NZ1
band |, channel E2
band |, channel C
band Il
bands IV and V

Image rejection
band |
band 111
bands IV and V

Signal handling (see also Figs 12 and 13)

max. 8 dB
max. 9 dB
typ. 5,5dB
max. 8 dB
max. 10 dB
typ. 6 dB
max. 11 dB
typ. 7 dB
typ. 8,5dB
typ. 9 dB

min. 34 dB
min. 40 dB
min. 60 dB
min. 60 dB
min. 60 dB

min. 40 dB
min. 60 dB
min. 40 dB

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. |
v.h.f 1
u.h.f.

typ. 4 mvV
typ. 4 mV
typ. 5to 10 mV

J notes 1 and 2

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

u.h.f. channel X-5)
v.h.f. |
v.h.f 111
u.h.f.

Minimum input signal (e.m.f.) producing overloading

at nominal gain
at maximum a.g.c.

typ. 20t0 40 mV
typ. 10to 20 mV
typ. 10to 20 mV

typ. 30 mV

typ. >200 mV

} notes 1 and 2

} notes 1 and 3

Minimum input signal (e.m.f.) at nominal gain producing a shift of oscillator frequency.of 10 kHz

band |
band I11
band IV and V

typ. >25 mV
typ. >25 mV
typ. 6to10 mV

] note 1

Detuning of the i.f. output circuit as a result of band switching and tuning with respect to

channel E8

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

band |
band 111
band IV and V

Shift of oscillator frequency at a gain reduction of 30 dB

Notes see page 11.

max. 400 kHz

max. 300 kHz
max. 300 kHz
max. 600 kHz

max. 100 kHz
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Drift of oscillator frequency during warm-up time
(measured between 5 s and 15 min after switching on)

band | max. 100 kHz

band i max. 100 kHz

bands IV and V max. 250 kHz
Drift of oscillator frequency at a change of ambient temperature from 25 to 40 °C

band | max. 300 kHz

band I11 max. 300 kHz

bands IV and V max. 500 kHz

Oscillator radiation
The tuner is in conformity with the radiation requirements of C.I.S.P.R. publication No. 13, provided
the following conditions are-fulfilled.

— A low-pass filter (Fig. 11) with a cut-off frequency of about 300 MHz has to be inserted 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 combination with a low-pass/high-pass
splitter do not need this additional filter.

50 nH 50 nH

10 pF

l/ 7270627

Fig. 11.

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

— Earthing of the tuner and connections to the i.f. amplifier has to be done in such a way, that
additional radiation is prevented.

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

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: Aflash-over circuit producing flashes with frequencies of 1 to 20 Hz for 30 s is connected to
the aerial terminal.

Notes

1. Referred to an impedance of 75 2.

2. 1% cross-modulation means that 1% of the modulation depth of the interfering signal is transferred
to the wanted signal.

3. Criterion of overloading: 30% compression of the synchronization pulses of a standard television
signal or a noticeable deterioration of the picture quality.
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Fig. 12 Cross-modulation, in channel.
103 7276921
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Fig. 13 Cross-modulation, in band; the interfering channels are given between brackets.
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APPLICATION INFORMATION
Connection of the tuner
For connection of the tuner the terminal location, Fig. 2, should be consulted. If the tuner is used in

receivers the chassis of which is connected to the mains, isolating capacitors according to the safety
rules have to be inserted in the aerial leads. A convenient way of connecting is given below.

3 4 6 7 8 9 " 12 13

tuner o ? fo) fe) (o] o o

terminals ?

v.h.f. I

| o—
N ¥, v.h.f. I u.h.f.
” Y———-

tuning supply a.g.c.
voltage voltage i.f. output voltage
(+0,5 to +28V) (+11V*£10%) 7276914 {(+2,4 10 +9V)

Fig. 14 Connection diagram; diode: BAX13, BA217 or comparable silicon diode.

Alignment of the i.f. circuit

The tuner is provided with a test point at the collector of the v.h.f. mixer, which can be used for i.f.
injection to align the i.f. output circuit. The i.f. signal should be fed to test point 1 (terminal 7) via a
capacitor of 0,5 to 1 pF (Fig. 15). This capacitor should have short leads to avoid oscillator radiation.
After alignment it should be soldered to earth, to avoid detuning of the i.f. circuit (Fig. 16).

terminal terminal -

7

T e L
ILF.
TUNER =0~ ;cneRATOR TUNER
._—-] 0,6 to 1pF l
0,5 to 1pF
7276915.1 ) >

Fig. 15. Fig. 16.

In receivers where the tuner is soldered into a printed-wiring board, the capacitor can be printed as
shown in Figs 17 and 18.
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connectian to
- j.f. generator

terminal 7 terminal 7
soldered after

/ alignment
;;;;;;Z/ 7276913 7 i’

Fig. 17. Fig. 18.

The aligning should be done with the v.h.f. 1 band tuned. The tuning voltage should be 15 to 20 V.

If this injection method cannot be employed in the television receiver (e.g. 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. The capacitor has to be
removed after alignment. No permanent connection must be made to test point 3, otherwise the tuner
may exceed the oscillator radiation limits.

MEASURING METHOD OF POWER GAIN

The i.f. output of the tuner should be terminated with the circuit given in Fig. 19. The terminals 7, 9
and 11 should be not connected.

La

8,2pF == (20 turns)
i.f. output 18
of tuner kQ
detector probe
60pF Ly (Z=50Q or 750.)
(2,5 turn)
7 7 T 7
core from 7273762
this side
Fig. 19.

Switch the tuner to the v.h.f. |11 band; the tuning voltage should be 15 to 20 V. Feed an i.f. sweep
signal (e.m.f. 500 to 1000 mV) to test point 1 as given in Alignment of the i.f. circuit. Adjust the
trimmer (Fig. 19), tunable coil (Ly/Lp), i.f. output coil of the tuner L519 (Fig. 1) and the coupling
between L and Ly, to get the resonant curve as given in Fig. 20.

05d8

Fig. 20.

7273774
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Then display the r.f. + i.f. curve of the tuner at 190 MHz (picture carrier frequency) and make small
corrections in the alignment of the i.f. coils (Lz/L}, and L519), if necessary, to get the 38,9 MHz and
33,4 MHz markers 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 £2, the power gain can be measured
in the conventional manner by inserting tuner and dummy circuit between a 75 £ source and a 75 2
detector (or between a 50 £ source and matching pad 50/75 §2 and a 50 Q detector).

ACCESSORIES

Aerial input transformer ELC1094, v.h.f., catalogue number: 2422 542 10941.

Aerial input transformer ELC2092, u.h.f., catalogue number: 2422 542 12921.

Coaxial aerial input assembly, with safety capacitors, catalogue number: 3122 127 10450.
Coaxial aerial input assembly, without safety capacitors, catalogue number: 3122 128 57720.

T
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3122 128 56991 v ELC2060

V.H.F./U.H.F. TELEVISION TUNER

with diode tuning

QUICK REFERENCE DATA

Systems C.C.L.R. systems B and G
Channels 1) 0 to 4 (low v.h.f. band)
5 to 11 (high v.h.f. band)
28 to 63 (u.h.f. band)

Intermediate frequencies

picture 36, 875 MHz
sound 31,375 MHz
APPLICATION

Designed to cover the Australian v.h.f. and u.h.f. channels of C.C.I.R. systemsBandG.

1y In accordance with the publications of the Australian Broadcasting Control Board (ABCB).




ELC2060 V.H.F./U.H.F. TELEVISION TUNER 3122 128 56991
with diode tuning

DESCRIPTION

The ELC2060 is a combined v.h.f. /u.h. f. tuner with electronic tuning and band switching,
covering the low v.h.f. band with the channels 0 to 4 (frequency range 45 to 101 MHz),
the high v.h.f. band with the channels 5 to 11 (frequency range 101 to 222 MHz), and the
u.h.f. band with the channels 28 to 63 (frequency range 526 to 814 MHz).

Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all com-
ponents, in a metal housing made of a rectangular frame and front and rear cover (see
Fig.2). The two aerial connections (v.h.f. and u.h.£.) are on the two frame sides, all
other connections (supply voltages, a.g.c. voltage, tuning and switching voltages) are

made via feed-through capacitors in the under side. The mounting method is shown in

Figs.3 and 4.

Electrically, the tuner consists of v.h.f. and u.h.f. parts. 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 thistransis-
tor is formed by a double tuned circuit, transferring the signal to the base of the mixer
transistor BF183. The oscillator is equipped with a transistor BF494, The four r.f.
circuits are tuned by four capacitance diodes BB109G. A capacitance diode BB106
provides a frequency-dependent coupling of the r.f. input signal to the tuned input circuit.
Switching between the low and high v.h.f. bands is done by four switching diodes (BA182,
BA243, and BA244).

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 (low capaci-
tance coupling). 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 BF183. The inter-stage 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 BF 183, now operating as an i.f.
amplifier in grounded-base configuration. Band switching between v.h.f. and u.h.f. is
achieved by a diode BA243.

The tuner requires transistor supply voltages of +12 V, a switching voltage of +12 V,
a.g.c. voltages, variable from +2,4 V (normal operating point) to about +7,5 V (maxi-
mum a.g.c.) and a tuning voltage, variable from +0,5 V to +28 V.

The aerial inputs of the tuner are asymmetrical. For use in symmetrical aerial systems,
aerial transformers (baluns) are available (see ACCESSORIES).
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ELC2060 V.H.F./U.H.F. TELEVISION TUNER 3122 128 56991
with diode tuning

MECHANICAL DATA Dimensions in mm

e

N3 ————

1) N O O O
3 ey

826 hole for
self tapping screw
@26 hole for
~» 286max [o self tapping screw
- 26,6 o
o7 [ i - 7T 9 l«—
aerial | =T
Ly 75 uhf. { i
+ 1l T
8 254 |
385 1
| i
6 fa— — |
67 l . 8 =
| 62,8 1%
Ll pik s Hy
T I
= =
L] g E'
L 43 |k :1,; |
L i
\u 103 7] B:“ j”
2B ,’—L—
i I : 72607514
22,86(5e) e o 10414 {41e) —————
a— 26—
6" el 104,84 [ 87h

‘ ) O£ O N ¢ O l

LLi“7'__‘_‘_*;‘7‘ﬁ“¥*__‘*_—____‘_‘_' pedagdugs Q == :H: =
R = g

92 1 o o o e =2,5 mm (0, 1 in)
b e ———

108 max

Fig.2.

Terminal 1=a.g.c. voltage, v.h.f., +2,4to+7,5V
2 = tuning voltage, +0,5 to+28 V
3 = switching voltage, +12 V (approx. 22 mA)
4 =x1.f. supply voltage, v.h.f., +12 V (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, 8 mA)
11 = test point 3, u.h.f.
12 = r.f. supply voltage, u.h.f., +12 V (approx. 2,5 tc 9,5 mA)
13 =a.g.c. voltage, u.h.f., +2,4 t0+7,5V
E =earth
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3122 128 56991 V.H.F./U.H.F. TELEVISION TUNER ELC2060

with diode tuning

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, usingthepiercing
diagram shown in Fig. 3. (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.

‘ 10414 (41e) —|

< 4318 (17e)

«»\, <1378 (50
. - - e = - - . o -
E EY T

. no connection +01 .
to point: £ “3)() 4 22.86
! - 3‘ {9e)
‘“T"ffff“i’*j ‘Tj ‘m a0 |
L 1l 2] 3| & s 6 7 8 98 10 11 12 13 508(2(—:) (Ae)
L'r Ll‘. .ﬁl ‘ l | l l l‘ l 762 (3e)
(13’() 7Z6074L5

Fig. 3. Piercing diagram viewed from solder side of board; e = 2,54 mm (0, 1 in).
No connection must be made to the points 7, 9 and 11, c)the1w1se the oscillator
radjation may increase.

screening folded
back over outer cover

<1671 o ;
i ) . 0 shrink
self tapping screw tinned

-w[«w "@,wimo:e_w

& < 7260738

0

7260736.1
72607372

3,5 max
make sure that screw
does not protrude deeper

Fig. 4, Recommended fixing method of the aerial cables, Use a self-tapping screw,

I




ELC2060

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

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of

25 + 5 OC and a supply voltage of 12 £ 0,3 V.

Semiconductors

v.h.f. bands, r.f. amplifier
mixer
oscillator
tuning diodes
coupling diode
switching diodes

u.h.f. band, r.f. amplifier
mixer /oscillator
tuning diodes
drift compensating diode

Ambient temperature range
operating
storage

Relative humidity

Supply voltage
Current drawn from +12 V supply
low v.h.f. band
high v.h.f. band
u_ h.f. band

A.G.C. voltage (Figs.5,6 and 7)
low v.h.f. band, at nominal gain
at 40 dB gain reduction
highv.h.f. band, at nominal gain
at 40 dB gain reduction
at nominal gain
at 30 dB gain reduction

u. h. f. band,

A.G.C. current
low v.h.f, band
highv.h.f. band
u.h.f. band, at 30 dB gain reduction

} at 40 dB gain reduction

Tuning voltage range (Figs. 8,9 and 10)
Current drawn from 28 V tuning voltage supply

BF200

BF183

BF494

4 x BB109G

BB106

2 x BA182; 1 x BA243; 2 x BA244
BEF180

BF 181

4 x BB105B

BAWG62

+5 to +55 OC
-25 to +85 oC

max. 90%
+12 V +10%, -15%

14 to 21 mA depending
36 to 43 mA ona.g.c.
33,5to 40 mA | voltage

2,4V
typ. 5,5V
2,4V
typ. 4,5V
2,4V
typ. 5,0V

max. 0,8 mA
max. 0,6 mA
max. 0,7 mA

+0,5 to+28V
max. 36 pA

Note : The source impedance of the tuning voltage offered to terminal 2, must be max.

30 k€2 at tuning voltages below 2 V.

Switching voltage
low v.h.f. band
highv.h. f. band
u.h.f. band

open circuit

+12V
+12V

Note : In the low v.h.f. band position, the tuner produces a negative voltage (1 to 5 V) at
terminal 3; this terminal must not be loaded with an external resistance below 20 M.

.
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3122 128 56991

V.H.F./U.H.F TELEVISION TUNER

with diode tuning

ELC2060
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ELC2060 V.H.F./U.H.F, TELEVISION TUNER 3122 128 56991
with diode tuning
7273764 7273765
= low v.hf. — high v.h.f
T T
I
= 120 channel = 250 channel
ey &
[=4 [ =4
g g N
& 100 T £ 200 4y
s N 4 8 \ 18
[ = 16
8 43 g
L 80 £ 150
ke ke {5a
o (-5 _—
42
60— ] 100 45
»A\\ir 10
40 50
0 10 20 30 0 10 20 30
n tuning voltage (V) tuning voltage (V)
— Fig. 8. Fig.9.
7273766
u.h.f.
¥
Z 900 channel
>
(%)
H
=]
o
£ 800 1863
- 160
2
-
[ 55
(¥
@ P
§ 700 50
o
‘a o4 L5
260
600
- 435
-
| 430
128
50!
00 10 20 30
tuning voltage (V)
Fig. 10.
‘ ’ l [ Naoxr 1074



3122 128 56991 V.H.F./U.H.F. TELEVISION TUNER

with diode tuning

ELC2060

Frequency ranges
low v.h.f. band

high v.h.£. band

u.h.f. band

Intermediate frequencies
picture
sound

Input impedance
asymmetrical
symmetrical

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

low v.h.f. band

highv.h.f. band, channels 5A to 11
: channel 5

u. h. f. band

A.G.C. range
low v.h.f. band
highv.h.f. band
u.h.f, band

channel 0 (picture carrier 46,25 MHz)

to channel 4 (picture carrier 95,25 MHz).
Margin at the extreme channels : min.
1,5 MHz.

channel 5 (picture carrier 102,25 MHz)

to channel 11 (picture carvier 216,25 MHz).

Margin at the extreme channels: min.
2 MHz.
channel 28 (picture carrier 527,25 MHz)

to channel 63 (picture carrier 807,25 MHz).

Margin at the extreme channels : min.
3 MHz.

36,875 MHz |

31,375 MHz |

The oscillator frequency is higher than the
input-signal frequency.

75 Q
300 Q (see ACCESSORIES)

V.8, W.r, at nom. max, v.s.w.T,

gain v during gain control

min. 1 max. 2) | min. ! max, 2)

max. 3 ~max, 5 | max. 4 max. 5,5

max. 4 max. 5 | max. 4,5 max. 5,5

max. 4 max, 6 | max. 4,5 max. 6
max, 4 max. 5

min. 40 dB

min, 40 dB

min. 30 dB

1) Best value of V.S5.W.R. between picture carrier and sound carrier.
2) Worst value of V.S.W.R, between picture carrier and sound carrier.

|I L



ELC2060 V.H.F./U.H.F. TELEVISION TUNER
with diode tuning

3122 128 56991

R.F. curves at nominal gain

bandwidth, low v.h.f. band typ. 9 to 13 MHz
highv.h.f. band typ. 9 to 14 MHz
u.h.f. band typ. 13 to 18 MHz
tilt, low v.h.f. band max. 3 dB
highv.h.f. band, channels 5 and 5A max. 3,5 dB
channels 6 to 11 max. 3dB
u.h.f, band max. J3dB
Power gain (see also MEASURING METHODS)

v.h.f. bands, except channel 5 min. 25dB
channel 5 min. 21dB
channel 0 typ. 31dB
channel 4 typ. 29 dB
channel 5 typ. 24 dB
channel 8 typ. 29 dB

u.h.f. band min, 25dB
channel 28 typ. 30dB
channel 63 typ. 32 dB

Noise figure

low v.h.f. band max 9 dB
o channel 0 typ. 7 dB
;| — channel 4 typ. 7 dB

" e highv.h.f. band
i channel 5 max., 11dB
typ. 9 dB
channel 5A max. 8,5 dB
typ. 6,5dB
channels 6 to 11 max 8 dB
typ. 5dB

u.h.f. band max. 12 dB

channel 28 typ. 8,5dB
channel 63 typ. 9,5dB
I.F. rejection

v.h.f. bands, channel 0 min. 40dB
channels 1 and 2 min. 50 dB
channels 3 to 11 min. 60dB

u.h.f. band min. 60 dB

Image rejection

low v.h.f. band min. 50 dB

highv.h.f. band min. 60 dB

u.h.f. band min. 40 dB

w I e



3122 128 56991 V.H.F. /U.H.F. TELEVISION TUNER
with diode turing

ELC2060

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

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

frequency), low v.h.f. band typ. 4 mV
highv.h.f. band typ. 4 mv } )
u.h.f, band typ. Sto 10 mV
in band )
(wanted signal: picture carrier frequency
of channel N,
interfering signal: picture carrier of
channel N-2 (v.h.f.), N-5 (u.h.f.))
low v.h.f. band typ. 15 to 60 mV
highv.h.f. band typ. 10to 50 mV } 1
u.h.f, band typ. 15to 50 mV
Minimum input signal (e. m.f.) producing
overloading, at nominal gain typ. 10 mV 2
at maximum a. g. c. typ. >200 mV } )
Minimum input signal (e. m.f.) at nominal
gain producing a shift of the oscillator
frequency of 10 kHz, low v.h.f. band typ. 25 mV
highv.h.f. band typ. 25 mV ] 3)
u.h.f. band typ. 10 to 20 mV
Tuning range of the i.f. output circuit (see
also MEASURING METHODS) max, 31,5 to min. 37,5 MHz

Detuning of the i.f. output circuit as a result of
band switching and tuning with respect of channel 8 max. 400 kHz

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

v.h.f. bands, channels 0 to 4 max. 500 kHz
channels 5 to 11 max. 300 kHz

u.h.f. band max., 600 kHz
at a gain reduction of 30 dB max. 100 kHz

l) This e. m. f. (open voltage) is referred to an impedance of 75 Q2.

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. (open voltage) 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. (open voltage) is referred to an impedance of 75 Q.

m



ELC2060 V.H.F./U.H.F. TELEVISION TUNER 3122 128 56991

with diode tuning

i

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

v.h.f. bands max. 200 kHz
u.h. f, band max, 250 kHz
at a change of the ambient temperature
from 25 to 50 °C
v.h.f. bands max. 500 kHz
u.h.f. band max. 1000 kHz
Oscillator radiation ’

The tuner is in conformity with the radiation requirements of the Australian Standard
AS 1053-1973 and of C.1.5.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
inserted 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
combination with a low-pass /high-pass splitter 1) may not need this additional filter.

50 nH 50 nH

10 pF
l 7270627

Fig. 11.

- No connections must be made to the terminals 7,9 and 11.
- Earthing of the tuner and connections to the i.f. amplifier have to be made in such a
way, that additional radiation is prevented,
Microphonics
If the tuner is installed in a professional manner, there will be no microphonics.

1y E.g. coaxial aerial input assembly 3122 127 10450.

l “ Mav 1074



3122 128 56991 V.H.F./U.H.F. TELEVISION TUNER ELC2060
with diode tuning
103 7273773
emf., 750
(mV)
102 —
-~
e ]
channel 33 LT L | —]
chunneIISO )//£27
-~ channel 8
= [~~channel 3
10 e
-
oz ]
—
4 A=
\
1
-10 0 10 20 30
. gain reduction (dB)
Fig. 12. Cross-modulation, in channel.
103 —— 7273772
1 1 1 1
T T 1 1
channel 3(-14MHz)
e.m.f., 750 N 1 P N
(mv) | \ AN
—A ~
channel 33(\8\)[ l / NS 4/ R o
102 o
= =
pZ
A
V. Qchclnnel 8(6)
/ channel 60 (55)
10
1
-10 0 10 20

30
gain reduction (dB)

Fig. 13, Cross-modulation, in band; the interfering channels are given between brackets.
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ELC2060 V.H.F. /U.H.F. TELEVISION TUNER 3122 128 56991
. with diode tuning

iHift

APPLICATION INFORMATION

. Connection of the tuner

For connection of the tuner the terminal location, Fig.2, should be consulted.

If the tuner is used in receivers the chassis of which is connected to the mains, isolating
capacitors according 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.

2 3 4 5 6 7 8 g 10 1 12 13
tuner
terminals CP T o o ©
47Q
470 4710
Lo
( B low
~—‘ I v.h.f.
tuning 4 if. 7273767
voltage voltage voltage
(+05 to +28V) (+2,4 to +75V) (+12V £ 10 %)

Fig. 14. Connection diagram with three switches.,

1
tuner
terminals Q Qo

-0 &
‘o
*OQ)
o
‘om
o
—0

470

a

7273768

tuning ag.c. supply if.
voltage voltage voltage
(+0,5 to +28V) (+2,4 to +75V) (+12V+(2)\gv’

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

l ” NMawr 1074



3122 128 56991 V.H.F./U.H.F. TELEVISION TUNER ELC2060

with diode tuning

tuner | 2 3 4 5 6 7 8 g 10 1 12 13
terminals ¢ Q % o o o o Q@
470
470 470
R1 R2
1
high ' high
vhetyY o] _ Y vhf
(¢] o
low uhf low uhf
v.hf v.hf
L) o e
w w 7273770
q S \
i —4
tuning 4 ag.c. supply if.
voltage voltage voltage
(+05 to +28V) (+17 to +7V]  (+12VE10%)

Fig. 16. Connection diagram with two switches.
All diodes: BAX 13, BA217 or comparable silicon diodes.
The values of Ry, R9 and R 3 depend on a.g.c. circuit.

tuner ! 2 3 h
terminals § Q

470

—Q »
—0 @

o

O

[oR":]
o3
o

-0

O

470

OO ¥

®

() Lot
(,; w \:y 7273769

tuning ;/ a.g.c. supply if

voltage voitage voltage

(+0,5 to +28V) (+3,2 to +8V) +2V
(+12v -0,5\/)

Ll

(i)
6
=

Fig. 17. Connection diagram with one switch.
Ail diodes : BAX13, BA217 or comparable silicon diodes.
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ELC2060 V.H.F./U.H.F, TELEVISION TUNER 3122 128 56991
with diode tuning

tuner 1 2 3 4 5 6 7 8 9 10 1 12 13
terminals ? 9 ? Q T © T © ° Q
470
470 470
R1 R2
I N iy N {
®
®®
low high
v.h.f. vhf
o @ O
u.h.f.
\'y w 7273771
q g \
’ R3
tuning ag.c. supply if.
voltage voltage voltage
(+0,5 to +28V) (+1,7 to +7V) +2V

(+12vIgE)

Fig. 18. Connection diagram with one switch.
All diodes : BAX13, BA217 or comparable silicon diodes.
The values of R}, Ry and R3 depend on a.g.c. circuit.

Alignment of the i.f. circuit

The tuner is provided with an i.f. injection point at the collector of the mixer for aligning
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.2).

The alignment should be done with the high v.h.f. band tuned. The tuning voltage should
be 15 to 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 thanthe first method. No permanent

connection must be made to test point 3, otherwise the tuner may exceed the oscillator
radiation limits.

80 “ “ Mawv 107A



3122 128 56991 V.H.F./U.H.F. TELEVISION TUNER ELC2060
with diode tuning

MEASURING METHODS
Power gain

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

La

8,2pF (20 turns)
i.f output 18
of tuner kQ
detector probe
60pF (Z=500 or 750.)
(2,5 turn}

72
?core from 7213762

this side

Fig. 19.

The dummy circuit should be aligned as follows.

Switch the tuner to the high v.h.f.  band; the tuning voltage should be 15 to 20 V.
Feed an i.f. sweep signal (500 to 1000 mV) to the i.f. injection point.

Adjust the trimmer (Fig. 19), tunable coil (L,/Lyp), i.£f. output coil of the tuner L519
(Fig. 1) and the coupling between Ly and Lp to get the resonant curve as given below.

36,875MHz

7273761

Fig. 20.

Then display the r.f. + i.f. curve of the tuner at 190 MHz (picture carrier frequency)and

make small corrections in the alignment of the i.f. coils (La/Lpand L519), if necessary,

to get the markers 36, 875 MHz and 31, 375 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 Q, the power gain can be
measured in the conventional manner by inserting tuner and dummy circuit between a

75 Q source and a 75 @ detector (or between a 50 Q2 source and matching pad 50/75 @ and
a 50 Q detector).

if. output .. detector probe
Tuning range of i.f. output circuit of tuner -L " (Z=500 0r 750)
The i.f. output of the tuner should be 100 pF
terminated with the circuit given in l
Fig.21. The terminals 7,9 and 11 7 7273783
should not be connected.
Fig.21.

| -



ELC2060 V.H.F./U.H.F. TELEVISION TUNER 3122 128 56991
with diode tuning

ACCESSORIES

Aerial input transformer ELC1094, v.h.f., catalogue number : 2422 542 10941;
aerial input transformer ELC2092, u.h.f., catalogue number: 2422 542 12921;
coaxial aerial input assembly, catalogue number : 3122 127 10450.

82 H H Masr 1074



3122 128 54200 ' ELC2070

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

'‘QUICK REFERENCE DATA
C.C.L.R. system I

System
Channels (South African channel

distribution) 4 to 13 (v.h.f. band)

21to 69 (u.h.f. band)

Intermediate frequencies

picture 38,9 MHz
sound 32,9 MHz
APPLICATION

Designed to cover the South African v.h.f. and u.h.f. channels of C.C.I.R. systemI.




ELC2070 V.H.F. /JU.H.F. TELEVISION TUNER 3122 128 54200

with diode tuning

DESCRIPTION

The ELC2070 is a combined v.h.f. /u.h.f. tuner with electronic tuning andband switching,
covering the South African v.h.f. band (frequency range 174 to 254 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 com-
ponents, in a metal housing made of a rectangular frame and front and rear cover (see
Fig.2). 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 and tuning voltage) are made via feed-
through capacitors in the under side, The mounting method is shown in Figs. 3 and 4.

Electrically, the tuner consists of v.h.f. and u.h.f. parts. 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 te the emitter of the input transistor BF200. The collector load of this transis-
tor 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 BF494, The four r.f.
circuits are tuned by four capacitance diodes BB106.

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.

m—— The u.h. f. part of the tuner consists of a tuned input circuit, connected to the emitter of
the amplifier transistor BF180. The inter-stage 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 BF 182, now operating as an i. f.
amplifier in grounded-base configuration. Band switching between v.h.f. and u.h.f, is
achieved by a diode BA243.

The tuner requires transistor supply voltages of +12 V, a.g.c. voltages, variable from
+2,4V (normal operating point) to about +7,5 V (maximum a.g.c.), and a tuning voltage,
variable from +0,5 V to +28 V.

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

84 ]l Mavw 1074
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ELC2070 V.H.F./U.H.F. TELEVISION TUNER 3122 128 54200

with diode tuning

MECHANICAL DATA . Dimensions in mm
mas '
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Fig.2

Terminal 1 =a.g.c. voltage, v.h.f., +2,4 to+7,5V

2 = tuning voltage, +0,5 to +28 V

4 =1.f. supply voltage, v.h.f., +12 V (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 =1i.f. output

9 = test point 2 (alignment short)

10 = oscillator supply voltage, u.h.f., +12 V (approx. 4,1 mA)
11 = test point 3, u.h.f.
12 = r.f. supply voltage, u.h.f., +12 V (approx. 2,5 t0 9,5 mA)
13 =a.g.c. voltage, u.h.f., +2,4 to+7,5V

E = earth

. = T .



3122 128 54200 V.H.F. /U.H.F. TELEVISION TUNER ELC2070
with diode tuning

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, using the pier-
cing diagram shown in Fig. 3. (The tuner may also be mounted by means of a snap-in
mount or a bracket. Informaticn will be supplied upon request.)

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

; 106,14 (41e)
“’I‘r—”m 5 <« 4318(17e) ————

|
o - - : - - - b

E
no connection 1+8’1 (i2x} T

i to point : \ E{%\ \ > § 2286

[T
% \i ’ (9e)

ottt e |

762 1524 i
|| (6 | | RO JA . L] L7862 3e)

(10)() 7273777

Fig. 3. Piercing diagram viewed from solder side of board; e = 2,54 mm (0, 1 in).
No connection must be made to the points 7,9 and 11, otherwise the oscillator
radiation may increase.

screening folded
back over outer cover

. shrink
self tapping screw /sleeve
| T
L¥1Oi1-ﬁ>
- - 7260738
72607364 h+6
I 7260737.2
o la—
35 max

make sure that screw
does not protrude deeper

Fig.4. Recommended fixing method of the aerial cables. Use a self-tapping screw.




ELC2070

V.H.F./U0.H.F. TELEVISION TUNER

with diode tuning

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of
25+ 5 OC and a supply voltage of 12 + 0,3 V.

Semiconductors

v.h.f. band, r.f. amplifier BF200
mixer BF182
oscillator BF494
tuning diodes 4 x BB106
switching diode BA243

u.h.f. band, r.f, amplifier BF 180
mixer /oscillator BF181
tuning diodes 4 x BB105B
drift compensating diode BAW62

Ambient temperature range
operating
storage

Supply voltage
Current drawn from +12 V supply

+5 to +55 OC
~25 to +85 °C

v.h. f. band 14 to 21 mA depending on
u.h.f, band 11,5 to 18 mA a.g.c. voltage
A.G.C. voltage (Figs.5 and 6)
v.h.f, band, at nominal gain 2,4V
at 40 dR gain reduction typ. 4,5V
u.h.f. band, at nominal gain 2,4V
at 30 dB gain reduction typ. 5,0V
A.G.C. current
v.h.f. band, at 40 dB gain reduction max, 0,6 mA
u.h.f. band, at 30 dB gain reduction max., 0,7 mA
Tuning voltage range (Fig. 7 and 8) +0,5 to+28 Vv
Current drawn from 28 V tuning
voltage supply max, 36 pA

Frequency ranges

3122 128 54200

v.h.f, band South African channel 4 (picture carrier
175,25 MHz) to channel 13 (picture carrier
247,43 MHz),
Margin at the extreme channels : min, 2MHz.
u.h.f, band channel 21 (picture carrier 471,25 MHz)

to channel 69 (picture carrier 855,25 MHz).
Margin at the extreme channels : min., 3MHz,

8s “ May 1976



3122 128 54200 V.H.F./U.H.F. TELEVISION TUNER ELC2070
with diode tuning
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ELC2070 V.H.F./U.H.F. TELEVISION TUNER 3122 128 54200
with diode tuning

Intermediate frequencies

picture 38,9 MHz
sound 32,9 MHz
Input impedance
asymmetrical 75 @
symmetrical 300 @ (see ACCESSORIES)
V.S.W.R. (between picture carrier v.s.w.r. at nom. max. V.S.W.r,
and sound carrier) gain during gain control
min, 1) max. 2) min. l) max. 2)
v.h.f, band, channels 4 to 9 max. 3,5 max., 5 | max. 4 max. 5
channels 10 to 13 max. 3,5 max, 6 | max. 4 max. 6
u.h.f. band . max. 4 max. 5
A.G.C. range
v.h.f. band min. 40 dB
u.h.f. band min. 30 dB
R.F. curves
bandwidth, v.h.f.. band typ. 8to 15 MHz
u.h.f. band typ. 15 to 25 MHz
tilt, v.h.f. band max. 3dB
u.h.f, band, channels 21 to 60 max. 3dB
channels 61 to 69 max. 4 dB
Power gain (see also MEASURING
METHOD OF POWER GAIN)
v.h.f. band min. 24 dB
channel 4 typ.. 28dB
channel 13 typ. 27 dB
u.h.f. band min. 25 dB
channel 21 typ. 32dB
channel 31 typ. 29 dB
channel 69 typ. 33dB
Noise figure
v.h.f. band max. 9 dB
channel 9 typ. 6,5dB
u.h.f. band max. 12 dB
channel 21 typ. 8,0dB
channel 51 typ. 9,5dB
channel 69 ' *typ. 10,5 dB

1) Best value of V.S.W.R. between picture carrier and sound carrier.
2) Worst value of V.S. W.R. between picture carrier and sound carrier.
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3122 128 54200 V.H.F./U.H.F. TELEVISION TUNER ELC2070

with diode tuning

I.F. rejection

v.h.f. band min, 60 dB

u.h.f. band min, 60 dB
Image rejection

v.h.f. band min, 60 dB

u. h. f. band min, 40 dB

Signal handling (see also Figs. 10 and 11)
Minimum input signal (e. m. f.) producing
cross-modulation (1%) at nominal
gain, in channel

(wanted signal: picture carrier frequency,

interfering channel: sound carrier

frequency), v.h.f. band typ. 4 mV 1
u.h.f, band typ. 5 to 10 mV )

in band

(wanted signal: signal carrier frequency
of channel N,

interfering signal: picture carrier of
channel N-2 (v.h.f.), N-5 (u.h.f.)

v.h.f. band typ. 10 to 50 mV ] N
u.h.f. band typ. 15 to 50 mV ] ’

Minimum input signal (e. m.f.) producing
overloading, at nominal gain typ. 10 mV 2
at maximum a.g.c. typ. >200 mV )

Minimum input signal (e.m.f.) at nominal

gain producing a shift of the oscillator

frequency of 10 kHz, v.h.f. band typ. >25 mV 3
u.h.f. band typ. 10 to 20 mV )

Detuning of the i.f. output circuit as a result of
band switching and tuning with respect of channel 7 max. 400 kHz

l) This e. m. f. (open voltage) 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. (open voltage) 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.

3y This e. m. f. (open voltage) is referred to an impedance of 75 Q.

il
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ELC2070 V.H.F./U.H.F. TELEVISION TUNER 3122 128 5420¢
with diode tuning

Shift of oscillator frequency
at a change of the supply voltage of 10%
v.h.f. band max. 300 kHz
u.h.f, band max. 600 kHz

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

v.h.f. band max. 100 kHz
u. h.f. band max. 250 kHz
at a gain reduction of 30 dB max. 100 kHz

Drift of oscillator frequency
at a change of the ambient temperature
from 25 to 40 °C
v.h.f. band max. 400 kHz
u.h. f. band max. 500 kHz

Oscillator radiation
The tuner is in conformity with the radiation requirements of C.1.5.P.R. Recommen-
dation No.24/3, provided the following conditions are fulfilled:

- A low-pass filter (Fig.9) with a cut-off frequency of about 300 MHz has to be inserted
between the v.h.f. aerial terminal of the tuner and the aerial terminal ofthe receiver.
Television receivers with a common v.h.f. /u.h.f. connector in combination with a
low-pass /high-pass splitter 1) may not need this additional filter.

50 nH S0 nH

I_ 10 pF
l/ 7270627

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

- Earthing of the tuner and connections to the i.f. amplifier have to be made in such a
way, that additional radiation is prevented.

Microphonics
1f the tuner is installed in a professional manner, there will be no microphonics.

1y E.g. coaxial aerial input assembly 3122 127 10450.
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3122 128 54200 V.H.F./U.H.F, TELEVISION TUNER ELC2070
with diode tuning
103 7273782
n.f,750
(mV)
102 -
=
P
channel 8
channel 25 - —] s e
channel 55 > =
/,%"‘jgfj/w
10 24%
]
—
P
(e
1
-10 0 10 20

30
gain reduction (dB)

Fig. 10. Cross-modulation, in channel.

103 7273781
m.f.,750 J
(mv) I / - L
WV
channel 30 (ZSJ /’ \.._//
2 ~
10 i 2y yi
v i
1
]
7 -
L
k}/ channel 8 (6)
10 channel 60 {55)
1
-10 0 i0 20 30

gain reduction (dB)

Fig. 11. Cross-modulation, in band; the interfering channels are given between brackets.
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ELC2070C V.H.F./U.H.F. TELEVISION TUNER 3122 128 54200
with dicde tuning

APPLICATION INFORMATION

Connection of the tuner

For connection of the tuner the terminal location, Fig.2, should be consulted,

1f the tuner is used in receivers the chassis of which is connected to the mains, isolating
capacitors according to the safety rules have to be inserted in the aerial leads.

Three ways of connecting, depending on the number of switches available, are givenbelow.

1 2 4 5 6 7 8 9 10 11 12 13
tuner
terminalso ? Q ° ° Q ° Q
4780
[]4711 []Mﬂ
vhf uhf

{ j
tuning 7 a.g.c. supply if. 7273780
voltage voltage voltage

(+05 to +28V) (+2,4 to +7,5V) (+12V £10%0)

Fig. 12. Connection diagram with two switches.

tuner 2 4 5 6 7 8 9 10 1 12 13
terminals 9 o ? %4 o o o o Q
470
470 470,
()
O/
vhif 6u.h f.
®
(‘ Y
\.‘ ’
tuning 7 a.g.c. supply if 7273778
voltage voltage voltage
(+05 to +28V) (+3,2 to +8V) (+12V£10%)

Fig. 13. Connection diagram with one switch.
All diodes: BAX13, BA217 or comparable silicon diodes.
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3122 128 54200 . V.H.F./U.H.F. TELEVISION TUNER ELC2070
with diode tuning

tuner 1 2 6 7 8 9 10 1 12 13
terminalsQ o o (o] o (o] le) 0o
470 470
470
v.hf  uhf
R1 R2
7 R3
tuning a.g.c. supply if. 7273779
voltage voltage voltage
(+05 to +28V) (+1,7 to +7V)  (+12V£10%)

Fig. 14. Connection diagram with one switch.
All diodes : BAX13, BA217 or comparable silicon diodes.
The values of Rj, Ry and R3 depend on a.g. c. circuit.

Alignment of the i.f. circuit

The tuner is provided with an i.f. injection point at the collector of the mixer for aligning
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. 2).

The aligning should be done with the v.h.f, band tuned. The tuning voltage should be
15t020V.

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. 10V.
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.




ELC2070 V.H.F. /U.H.F. TELEVISION TUNER 3122 128 54200
with diode tuning

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 be not connected.

La

8,2pF (20 turns)
i.f. output 18
of tuner kQ
detector probe
60pF (z=50Q or 750)
(2,5 turn)
7 T 7
core from 7273762
this side
Fig. 15

Switch the tuner to the v.h.{. band; the tuning voltage should be 15 to 20 V.,

Feed an i.f, sweep signal (500 to 1000 mV) to the i.f. injection point.

Adjust the trimmer (Fig. 15), tunable coil (Lg/Ly), i.f. output coil of the tuner L3519
(Fig. 1) and the coupling between L, and Ly, to get the resonant curve as given below.

05d8B

7273775
Fig. 16

Thendisplayther.f. + i.f. curve of the tuner at 190 MHz (picture carrier frequency) and
make small corrections in the alignment of the i.f. coils (Ly/Lp and L519), if necessary,
to get the markers 38,9 MHz and 32,9 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 @2, the power gain can be
measured in the conventional manner by inserting tuner and dummy circuit between a

75 Q source and a 75 Q detector (or between a 50 Q source and matching pad 50/75 @ and
a 50 @ detector).

ACCESSORIES

Aerial input transformer ELC1094, v.h.f., catalogue number : 2422 542 10941;
aerial input transformer ELC2092, u.h.f., catalogue number : 2422 542 12921;
coaxial aerial input assembly, catalogue number 3122 127 10450.
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3122 127 19681 ELC3082

V.H.F. TELEVISION TUNER
with diode tuning

QUICK REFERENCE DATA
Systems C.C.I.R. systems M and N (R.T.M.A.)

Channels ) A2 to A6 (low v.h.f. band)
A7 to Al13 (high v.h.f. band)

Intermediate frequencies

picture 45,75 MHz
sound : 41,25 MHz
APPLICATION

Designed to cover the v.h.f. channels of C.C.I.R. systems M and N (R.T.M.A.).
Thanks to its good signal-handling properties, the tuner is especially suited for strong
signal areas.
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ELC3082 V.H.F. TELEVISION TUNER 3122 127 19681

with diode tuning

il

DESCRIPTION

The EL.C3082 is a v.h.f. tuner with electronic tuning and band switching, covering the
low v.h.f. band (frequency range 54 to 88 MHz) and the high v.h.f. band(frequency range
174 to 216 MHz).

Mechanically, the tuner is built on a low-loss printed-wiring board, carrying all com-
ponents, in a metal housing made of a rectangular frame and front and rear cover (see
Fig.2). The aerial connection is on one of the frame sides, all other connections (supply
voltages, a.g.c. voltage, tuning and switching voltages) are made via feed-throughcapaci-
tors in the under side. The mounting method is shown in Figs. 3 and 4.

Electrically, the tuner consists of v.h.f. and i.f. parts. The aerial signal is fed to the
input filters, providing i.f. rejection and band selection. The filters are followed by a
P-1-N diode attenuator, equipped with two diodes BA379. The output of the attenuator is
connected to the emitter of the input transistor BF480, operating as r.f. amplifier in
grounded base configuration. The same transistor also delivers the current drive for the
P-I-N diode attenuator, controlled by an a.g.c. voltage fed to the transistor base. The
combination of the diode attenuator with this high current transistor (Ig at normal gain
about 10 mA) has excellent signal-handling properties within the whole a.g.c. range.

The collector load of the input transistor is formed by a double tuned circuit,transferring
the signal to the emitter of the mixer transistor BF324.

Good signal-handling properties of this stage are achieved by high oscillator injection.
The oscillator is equipped with a transistor BF324. In the low v.h.f. position, self-detec-
tion of the oscillator signal is used to back-bias the five switching diodes BA243/244 (or
BA182), required for band switching between low and high v. h.f. channels.

Three capacitance diodes BB106 provide tuning of the r.f. circuits.

The collector of the mixer transistor is connected to a single tuned i.f. resonant circuit
(about 20 MHz bandwidth), the output of which is fed to the i.f. output stage, equipped
with another transistor BF324 in grounded base configuration.

This stage has also been designed especially for good signal-handling properties. The
collector load of the i.f. output transistor is formed by a single tuned.i.f. circuit, at the

low end of which the i.f. signal is capacitively coupled out of the tuner.

The tuner can be used in combination with a u.h.f. tuner. In this case the u.h.f. i.f.
signal is fed to the emitter of the i.f. output transistor, which acts as i.f. amplifier for
u.h.f. as well as for v.h.f.

The u.h.f. i.f. input terminal can be used as an i.f. injection point for aligning the i.f.
output circuit together with the i.f. amplifier of the television receiver. For the same
purpose a separate i.f. injection point has been provided at the collector of the mixer.

The tuner requires transistor supply voltages of +12 V, a switching voltage of +12 V,
a.g.c. voltages, variable from +5 V (normal operating point) to about +2,5 V (maximum
a.g.c.) and a tuning voltage, variable from +0,5V to +28 V.

The aerial input of the tuner is asymmetrical. For use in symmetrical aerial systems,
aerial transformers (baluns) are available (see ACCESSORY).
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ELC3082

V.H.F. TELEVISION TUNER

with diode tuning

MECHANICAL DATA
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Fig. 2
Terminal 1= u.h.f. i.f. input
2 = a.g.c. voltage, +5to +2,5V
3 = switching voltage, +12V i
4 = common supply voltage, +12-V -
5 =-v.h.f. supply voltage, +12 V
6 = tuning voltage, +0,5 to +28 V
7 = i.f. output
E = earth
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3122 127 19681 V.H.F. TELEVISION TUNER ELC3082

with diode tuning

Mounting

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

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

™ 91,44 (36e) |
- .|*1’3+8’1 (4x) .
W
| +0)
1 0 (7x) 22,86
(Qe)
ﬂ&»_-—-iiii % i?
! 15,24 ;
7,62 (3e)—le (6e) el 762(30)
(3x) 7273791 (3x)

Fig.3. Piercing diagram viewed from solder side of board; e = 2,54 mm (0, 1 in).

screening folded

4 max back over outer cover
—p

make sure that screw

< +1
does not protrude deeper 8707  shrink
tinned / sleeve
1 - 2L11 1 letosra
B < 7260738
72607364 4+
| 7260737.2 0
-l e
3,5 max

Fig.4. Recommended fixing method of the aerial cable. Use a self-tapping screw.
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ELC3082 V.H.F. TELEVISION TUNER 3122 127 19681
with diode tuning

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of
25 +5OC and a supply voltage of 12 £ 0,3 V.

Semiconductors
P-1I-N attenuator 2 x BA379
r.f. amplifier BF 480
mixer BF 324
oscillator BF 324
tuning diodes ’ 3 x BB106
switching diodes 5 x BA243/244 (or BA182)
i.f. amplifier BF 324
Ambient temperature range
operating +5 to +55 °C
storage =25 to +85 °C
Supply voltage +12V £ 10%
Current drawn from +12 V supply at nominal gain
low band 46,5 mA * 10%
high band 63,5 mA * 10%

Notes ~ At 40 dB gain reduction the currents decrease about 5 mA,

- The supply voltage at terminal 4 should be carefully filtered to avoid hum
modulation in one of the P-I-N diodes when the attenuator is biased to higher
attenuation ratios. Under most unfavourable conditions a ripple voltage of
3 mV (p-p) may produce a disturbance which is just visible.

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

1
low band, at nominal gain +5%0,2V )
at 40 dB gain reduction +3,3 V (typical)
high band, at nominal gain +5+0,2V 1)
at 40 dB gain reduction +3, 3 V (typical)
A.G.C. current
at nominal gain max. 1 mA
witha.g.c. max. 1 mA
Tuning voltage range (Figs.7 and 8) +0,5t0 +28 V
Current drawn from 28 V tuning voltage supply max. 0,5 pA

Note - The source impedance of the tuning voltage, offered to terminal 6, must be
max. 100 k< at tuning voltages below 5 V.

Switching voltage
low band open circuit
high band +12V + 10%
Note ~ In the low band position the tuner produces a negative voltage (3 to 8 V) at
terminal 3; this terminal must not be loaded with an external resistance below
50 M.

1) This value may be increased to 5,5 V if a certain deterioration of signal handling is
accepted. At voltages above 5,5 V the cross-modulation in band may deteriorate
rapidly.
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ELC3082
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ELC3082

V.H.F. TELEVISION TUNER
with diode tuning

3122 127 19681

Frequency ranges
low band

high band

Intermediate frequencies
picture
sound

Input impedance
asymmetrical
symmetrical

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

low band
high band

A.G.C. range
low band
high band

R.F. curves
bandwidth, low band

channel A2 ( picture carrier 55,25 MHz)

to channel A6 (picture carrier 83, 25 MHz).
Margin at the extreme channels : min.

2 MHz.

channel A7 (picture carrier 175,25 MHz)

to channel A13 (picture carrier 211, 25 MHz).
Margin at the extreme channels : min.

3 MHz.

45,75 MHz
41,25 MHz

75Q
300<2 (see ACCESSORY).

V.Ss.w.r. at nom. max. V.S.W.T.

gain during gain
control
max. 3,5 max. 3,5
max. 4 max. 4

min. 40 dB (typ. 54 dB)
min. 40 dB (typ. 50 dB)

typ. 7 to 10 MHz

high band typ. 8 to 10 MHz
tilt, low band max. 3 dB
high band max. 3 dB

Power gain (see also MEASURING METHOD OF POWER GAIN)
low band min. 24 dB
channel A2 typ. 27 dB
channel A6 typ. 29 dB
high band min. 25 dB
channel A7 typ. 28 dB
channel A13 typ. 31 dB

Noise figure
low band
high band

I.F. rejection
low band, channel A2
channel A3
channels A4 to A6
high band

max. 9,5 dB (typ. 7 dB)
max. 9,5 dB (typ. 7,5 dB)

min. 54 dB
min. 57 dB
min. 60 dB
min. 60 dB
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3122 127 19681 V.H.F. TELEVISION TUNER ELC3082
with diode tuning

Image rejection
low band min. 56 dB
high band min. 50 dB

Signal handling
Minimum input signal (e.m.f.) producing
cross-modulation (1%)

in channel max. gain with a.g.c.
wanted signal: picture carrier frequency,
interfering channel: sound carrier :
frequency typ. 20 mV typ. > 500 mV
in band
wanted signal: picture carrier frequency
of channel N, 1)
interfering signal: picture carrier of
channel N+2 typ. 100 mV typ. > 500 mV
interfering signal: picture carrier of
channel 2N %3 typ. 250 mV typ. > 500 mV
Minimum input signal (e.m.f.) producing
overloading, at nominal gain typ. 50 mV } 2y
at maximum a. g.c. typ. > 500 mV

Minimum input signal (e. m.f.) at nominal

gain producing a shift of the oscillator

frequency of 10 kHz, low band typ. 50 mV } 3)
high band typ. 30 mV

Detuning of the i.f. output circuit as a result of
band switching and tuning ’ max. 150 kHz

Shift of oscillator frequency ]

at a change of the supply voltage of 5%
low band max. 300 kHz
high band max. 300 kHz

during warm-up time (measured between 5 s

and 15 min after switching on)
low band max. 150 kHz
high band max. 150 kHz

l) This e.m.f. (open voltage) is referred to an impedance of 75Q.
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. (open voltage) is referred to an impedance of 75%.
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. (open voltage) is referred to an impedance of 75Q.

I ]



ELC3082 V.H.F. TELEVISION TUNER 3122 127 19681
with diode tuning

il

Drift of oscillator frequency
at a change of the ambient temperature
from 25 to 50 °C
low band : max. 500 kHz
high band max. 500 kHz

Oscillator radiation
The tuner is in conformity with the radiation requirements of C.I.S.P.R. Recommen-
dation No.24/2 and the corresponding F.C.C. rules, provided the tuner is installed in
a professional manner.

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

106 H || ANMaee 10772



3122 127 19681 V.H.F. TELEVISION TUNER ELC3082
’ with diode tuning

ALIGNMENT OF THE LF. CIRCUIT

For i.f. injection the u.h.f. i.f. input (terminal 1) or the i.f. injection point at the col-
lector of the mixer transistor (at the top of the tuner, Fig.2) can be used.

The aligning can be done with any channel tuned. A probe as shown in Fig.9 should be
used.

ILF s 4700 u.hf input terminal

GENERATOR or if injection point

560
7273784
Fig.9

The signal attenuation between the i.f. generator and the i.f. output of the tuner is about
4 dB when injection is done via the injection point, and about 8,5 dB in the case of injec-
tion via the u.h.f. i.f. input. 1) 1
The i.f. output circuit is detuned about +300 kHz “ or -150 kHz ’ when injection is done
via the injection point or via the u.h.f. i.f. input respectively.

MEASURING METHOD OF POWER GAIN

The i.£f. output of the tuner should be terminated with the RC-circuit given in Fig. 10.

43,5 MHz
i.f. output 150 detector probe
of tuner - (Z=500 or 750)
68 pF
l 7273785
7273786
-Fig. 10 Fig.11

The RC-circuit roughly matches the i.f. output impedance to 75¢2 at the resonant fre-
quency of the i.f. output circuit, which should be tuned to 43,5 MHz. The bandwidth
should be approx. 4,5 MHz.

Because the input and output impedances of the tuner are now 75%, the power gain can be
measured in the conventional manner by inserting tuner and RC-circuit between a 750
source and a 75Q detector (or between a 50€2 source and matching pad 50/75% and a 502
detector).

ACCESSORY
Aerial input transformer ELC1094, v.h.f., catalogue number: 2422 542 10941.

l) Reference: normal operation with r.f. signal via aerial input.

| I






us21

U321Lo
UH.F. TELEVISION TUNERS
QUICK REFERENCE DATA
Systems C.C.L.R. systems | {(United Kingdom), G, H and K
Channels E21 to E69
. systems | and K systems G and H
Intermediate frequencies e —— _—
picture 39,5 MHz 38,9 MHz
sound 33,6 MHz 33,4 MHz

APPLICATION

These tuners are designed to be used in u.h.f. single standard receivers. In combination with v.h.f. tuner

V311, V314 or V315 they can also be used in v.h.f./u.h.f. receivers.
The tuners meet the special requirements of the United Kingdom.

The U321LO0 is a special version of the U321: an output voltage from the local oscillator is made

available for driving digital tuning systems. Apart from this the tuners are identical.

{iil
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U321 312212854242
u321L0 8222 282 18881

DESCRIPTION
The tuners are u.h.f. tuners with electronic tuning, covering the u.h.f. band from 470 to 860 MHz.

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). The shielded aerial connection is on
one of the frame sides, all other connections (supply voltages, a.g.c., tuning voltage, i.f. injection, i.f.
output) are made via terminals on the bottom. The mounting method is shown in Figs 3 and 4.

Tuner U321L0 has a coaxial socket on the top of the frame for coupling out the oscillator sample.

Electrically, the tuner consists of an input circuit with a high-pass characteristic, followed by a p-i-n
diode attenuator (2 diodes BA379) and the input transistor BF480 in grounded-base configuration.
This transistor operates at an emitter current of about 5 to 8 mA, featuring good noise figures and
good signal handling properties. 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.
The mixer diode BA280 is driven by an oscillator, equipped with a transistor BF480. At the U321LO
the oscillator sample is coupled out of the mixer via a small capacitor in series with a resistor.

The i.f. signal, originated in the mixer, is amplified by a transistor BF324 in grounded-base configura-
tion. The combination of the Schottky-barrier diode BA280 and the i.f. transistor BF324 also features
good noise figures and good signal handling properties. Three 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 earth for the collector current of the i.f. transistor BF324 has
to be provided outside the tuner, preferably by a choke of about 5 uH. 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 paraiiei capacitor outside the tuner.

An i.f. injection point has been provided at the collector of the i.f. transistor, connected to terminal 7.

110
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U321
U321LO

U.H.F. television tuners
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U321 312212854242
U321Lo 8222282 18881

il

MECHANICAL DATA Dimensions in mm

oscillator
sample socket
[y ST s

aerial “
+‘ o

37*‘ - 794

— | 7278443

Fig. 2a The oscillator sample socket, drawn with dotted lines, applies only to tuner U321 LO.

Terminal

2 =r.f. supply voltage, +12 V
3 =a.g.c. current, -9 to —1 mA
4 = tuning voltage, +1 to +28 V
6 = oscillator/i.f. supply voltage, +12 V
7 = i.f. injection point
10 = i.f. output

Note: When the tuner is operated together with a v.h.f. tuner, only the supply voltage at terminal 6
should be switched off during v.h.f. operation

Fig. 2b 1.F. output coil.

Torque for alignment: 2 to 15 mNm
Press-through force: > 10N

/A

A

7275076

Mass approx. 75 g

112

April 1978



U321
u321LO

U.H.F. television tuners

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing 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 orientation.

The solderability of the terminals and mounting tabs is according to IEC 68-2, test Ta (230 + 10 °C,
2+ 0,5s). The resistance to soldering heat is according to IEC68-2, test Tb (260 + 5 0C, 10 £ 1 s).

L,T(Fx)

E JE

é 'ﬁ - 7 _ _ {F 11+3LL

Al
¢13,89»}

«— 21,45 —»
<« 2901 ——

4413 ————>

- 51,69

< 74,37 —|

- 79,375 | 7278442

Fig. 3 Piercing diagram viewed from solder side of board.

For connection to the socket on the top of tuner U322L0 a coaxial plug has to be used; type 3/2-50
(manufacturer: Daut und Rietz) is recommended.

The aerial cable should be connected as follows:

— strip the cable according to Fig. 4B;

— fix the cable as indicated in Fig. 4C and sclder the inner conductor on the aerial tag;

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

—

Fig. 4 Fixing of the aerial cable.
Recommended cable: DAV U wire CX4004 (outer sheath diameter 5,32 mm).

Immunity shield

Bracket

Inner conductor soidered

on aerial tag 7280026
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U321 312212854242
uU321LO 8222 282 18881

ELECTRICAL DATA

The electrical values are measured on the u.h.f. tuner alone, but they are also valid for the u.h.f. tuner
in combination with a v.h.f. tuner V311, V314 or V315. Unless otherwise specified all electrical values
apply at an ambient temperature of 25 + 5 OC, a relative humidity of 60 * 15%, a supply voltage of

12 £ 0,3 V and an a.g.c. current of —9 + 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 humidity 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
mixer BA280
oscillator . BF480
tuning diodes 3 x BB205B
i.f. amplifier BF324
Ambient temperature range
operating +5 to +565 OC
storage -25 to +85 °C
Relative humidity max. 90%
e Voltages and currents
e Supply voltage +12V £ 10%
Note: The supply voltage at terminal 2 (input stage) should be filtered to avoid hum modulation in one
of the p-i-n diodes when the attenuator is biased to higher attenuation ratios.
Current drawn from +12 V supply
r.f. amplifier, at nominal gain typ. 16 mA
r.f. amplifier, at 26 dB gain reduction typ. 13 mA
oscillator/i.f. amplifier max. 16 mA
A.G.C. current (Fig. 5)
at nominal gain -9£0,6 mA
at 26 dB gain reduction typ. -5,6 mA
Tuning voltage range (Fig. 6) +1t0+28 V
Current drawn from +28 V tuning voltage supply max. 0,5 uA
Slope of tuning characteristic min. 5 MHz/V
Note: The source impedance of the tuning voltage offered to terminal 4 must be maximum 47 k2 at
tuning voltages below 3 V.
114 April 1978



U.H.F. television tuners U321

U321Lo
7280025 7280027
Gain B e T
reduction Frequency Channel
dB) (MHz)
N\ 69
850 \\\\\\\\ g

N\
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\ :
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] 650 i\\
RN // § 4
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\
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NN REN
e
/ 550 31
% 7 AN
N
. N
21
L ! 1 1 450 [
-9 -8 -7 -6 -5 -4 -3 -2 -] 0 10 20 30
AGC. current (mA) Tuning voltage (V)
Fig. 5. Fig. 6.

Oscillator sample voltage; only valid for U321L0O

at +12 V supply voltage and

Tamb = +25 °C typ. 33 mvV

within the given tolerance range of supply

voltage and given operating temperature

range, and within the tuning voltage range

+0,5 to +28 V min. 13 mV
max. 100 mV

Note: A tuning voltage higher than +28V will not be harmful for the tuner and may be applied at the
user’s own risk. Under this condition the published reverse voltage limit of the oscillator tuning diode
will be exceeded; the oscillator frequency will never decrease with increasing tuning voltage.

Frequencies

Frequency range channel E21 (picture carrier 471,25 MHz)
to channel E69 (picture carrier 865, 26 MHz).
Margin at the extreme channels: min. 3 MHz.

Intermediate frequencies systems |, K systems G, H
picture 39,56 MHz 38,9 MHz
sound 33,56 MHz 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. frequencies of the four systems can be applied.
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us21
u321Lo

3122 12854242
8222 282 18881

Wanted signal characteristics

Input impedance
asymmetrical

75 Q

Input impedance of oscillator sample socket; only valid for U321LO

asymmetrical

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

V.S.WLT.

reflection coefficient

75 Q

max. 5
max. 66%

V.S.W.R. and reflection coefficient at oscillator sample socket; only valid for U321LO

v.s.w.r at foec <600 MHz
v.s.w.r at foge > 600 MHz
reflection coefficient at fogc <600 MHz
reflection coefficient at fogc > 600 MHz

R.F. curves, bandwidth
R.F. curves, tilt (only for i.f. 39,5/33,5 MHz)

A.G.C. range (Fig. 5)

Power gain (see aiso Measuring method of power gain)
channel E21
channel E40
channel EG9

Gain difference between any two channels

Noise figure
channel E21
channel E40
channel 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. 4  (typ.3)
max. 3 (typ. 2)
max. 60% (typ. 50%)
max. 50% (typ. 33%)

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. 26 dB (typ. 31 dB)

min. 18 dB
typ. 23 dB
typ. 22 dB
typ. 24 dB
typ. 3dB
max. 10dB
typ. 6,5dB
typ. 7,56dB
typ. 8dB

typ. 88 dB (uV) into 75 Q

typ. 100 dB (uV) into 75 Q
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U.H.F. television tuners U321
U321LO

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

Harmonic content of oscillator sample; only valid for U321LO

Suppression of harmonics which fall

into the frequency range below 1000 MHz

(second harmonics of fundamentals below

500 MHz) min. 15 dB (typ. 20 dB) below
oscillator fundamental

R.F. rejection at oscillator sample socket; only valid for U321LO

Signal voltage at oscillator sample socket

(input signals of wanted frequency

70 dB (uV) into 75 ; tuner operating

at nominal gain) min. 17 dB (typ. 24 to 34 dB) below
oscillator fundamental

I.F. rejection at oscillator sample socket; only valid for U321LO

I.F. signals at oscillator sample socket

(converted from input signals of wanted

frequency 70 dB (uV) into 75 §2; tuner

operating at nominal gain) min. 20 dB (typ. 35 dB) below
oscillator fundamental

N £ 4 rejection

Interference signal for an interference

ratio of 53 dB referred to wanted picture

carrier (picture to sound carrier ratio

of 7 dB; wanted signal 60 dB (uV); tuner

operating at nominal gain) typ. 80 dB (uV) into 75

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)into 75 Q
at 26 dB gain reduction
(wanted input level 86 dB (uV)) typ. 100 dB (1V) into 75 2

In band cross modulation (wanted signal: picture carrier channel N; interfering signal: picture carrier
of channel N * 5)
at nominal gain (wanted input

level 60 dB (uV)) . typ. 90dB (uV) into 756

at 26 dB gain reduction

(wanted input level 86 dB (uV)) typ. 100 dB (uV) into 75
Out of band cross modulation, at nominal gain

v.h.f. | min. 108 dB (uV) into 75 Q

v.h.f. 11 min. 94 dB (uV) into 75
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u321 3122 12854242
U321LO 8222 282 18881

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

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) max. 250 kHz
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) max. 250 kHz
at a change of the ambient
temperature from +25 to +50 OC
(measured after 3 cycles from
+25 to +55 0C) max. 1000 kHz

I.F. circuit characteristics
Bandwidth of i.f. output circuit 5 MHz + 500 kHz

Note: I.F. output of the tuner terminated with the circuit shown in Fig. 7; tuning voltage 15 V.

R1

C3
ﬁ' ,-—» detector probe

1000 pF (z=750)

i.f. output
of tuner 220

c1==22

7276933

73 Vo4

Bandwidth variation of 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. 7, i.e. a 100 pF capacitor is
connected in parallel with C1 and R1 s short-circuited; tuning voltage 15 V.
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U.H.F. television tuners u3at
u321Lo

Detuning of the i.f. output circuit B
as a result of r.f. tuning max. 350 kHz

Note: |.F. output of the tuner terminated with a modified circuit of Fig. 7, i.e. a 100 pF capacitor
is connected in parallel with C1 and R1 is short-circuited; tuning voltage 15 V.

Minimum tuning range of i.f. output coil 33 to 40 MHz
Note: I.F. output of the tuner terminated with the circuit shown in Fig. 6; tuning voltage 15 V.

Attenuation between i.f. injection point )
and i.f. output of the tuner typ. 23 dB

Miscellaneous

Radio interference

Oscillator radiation and oscillator

voltage at the aerial terminal . Within the limits of C.1.S.P.R. 13 (1975)
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 1 to 20 Hz for 30 s is connected to the
aerial terminal.
* For U321L0: when the oscillator sample socket is either open or terminated with a shielded resistor
of 75 Q.
April 1978 119



u3a1 312212854242
U32iLo 8222 282 18881

ADDITIONAL INFORMATION

I.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. 8).

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. 7.

LF. -
GENERATOR - i.f. injection point
(Z=750)
i 750
72727494
vy
Fig. 8.
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 uH outside the tuner {Fig. 8). 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. 9
should be used.
i.f output of
vhf tuner €---{___}--+
|
l
i.f. output of «¥—f __} — if. filter
u.hf. tuner damping
resistor choke
SpH
= Matching
=T~ capacitor
4700
m 7278441
Fig. ©.
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U.H.F. television tuners U321
U321L0O

Measuring method of power gain
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 7.

36,15 MHz

7272748

Fig. 10.

The RC-circuit roughly matches the i.f. output impedance to 75 § at the resonant frequency of the i.f.

output circuit, which should be tuned to 36,15 MHz; the bandwidth should be approx. 5 MHz (Fig. 10).

Because the input and output impedances of the tuner are now 75 £2, the power gain can be measured e—
in the conventional manner by inserting tuner and RC-circuit between a 75 Q source and a 75 —
detector. —
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 Fig. 11. A suitable
tool is available under catalogue number 7122 005 47680.
i
075_3,
3
+0 ,
22-01 | f
rﬁ 1275077
Fig. 11.
ACCESSORIES
Connector assembly for use of tuner U321 or U321L0 in combination with v.h.f. tuner V311, V314
or V315: connector, catalogue number 3112 200 20720;
washer, catalogue number 3112221 01220;
clamp, catalogue number 3112 274 13220.
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u322

u322L0
UHF. TELEVISION TUNERS

QUICK REFERENCE DATA

Systems C.C.I.R. systems G, H, | and K

Channels E21 to E69

Intermediate frequencies systems G and H systems | and K
picture 38,9 MHz 39,5 MHz
sound 33,4 MHz 33,5 MHz

APPLICATION
These tuners are designed to cover the u.h.f. channels E21 to E69 of C.C.l.R. systems G, H, | and K.

In combination with a suitable v.h.f. tuner, e.g. V311, V314 or V315 they can be used in v.h.f./u.h.f.
receivers. The aerial inputs and i.f. outputs of both tuners can then be connected in parallel without
additional circuitry.

The U322L0 is a special version of the U322: an output voltage from the local oscillator is made
available for driving digital tuning systems. Apart from this the tuners are identical.

November 1977

123



U322 3122 128 54252
u322L0 3122 128 64851

fif

DESCRIPTION
The tuners are u.h.f. tuners with electronic tuning, covering the u.h.f. band from 470 to 860 MHz.

Mechanically, the tuners are 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. 2a). All connections (aerial, supply volt-
ages, a.g.c. voltage, tuning voltage, i.f. injection, i.f. output) are made via terminals on the underside.
The mounting method is shown in Fig. 3. Tuner U322LO0 has a coaxial socket on the top of the frame
for coupling out the oscillator sample.

Electrically, the tuner consists of an input circuit with a high-pass characteristic, followed by a P-I-N
diode attenuator (1 diode BA379) and the input transistor BF480 in grounded-base configuration. This
transistor operates at an emitter current of about 8 to 10 mA, featuring good noise figures and good
signal handling properties. It also supplies the current drive for the P-1-N diode attenuator, controlled
by an a.g.c. voltage fed to the transistor’s base. This combination has good signal handling properties
throughout the a.g.c. range. The collector load of the input transistor is formed by a double tuned cir-
cuit, transferring the signal to the mixer diode BA280 (or MBD102). The selectivity of this circuit at
the image frequency has been improved by special means. The mixer diode BA280 (or MBD102) is
driven by an oscillator, equipped with a transistor BF480. At the U322L0 the oscillator sample is
coupled out of the mixer via a small capacitor in series with a resistor.

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 (or MBD102) and the i.f. transistor BF324 also
features good noise figures and good signal handling properties. Three capacitance diodes BB105B 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 earth for the collector current of the i.f. transistor BF324 has to be
provided outside the tuner, preferably by a choke of about 5 uH. 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 resist-
ance and a parallel capacitance outside the tuner.

An i.f. injection point has been provided at the collector of the i.f. transistor, connected to terminal 7.
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1

3122 128 54252
3122 128 64851

[l

MECHANICAL DATA

oscillator
sample socket

e

i.f. coil
y N H by
S
! A
<« 485 — |
+——— 72739462

Dimensions in mm

-+ 18 max (= v
Fn‘_# 6,6 max
| | A
| |
e [
==
555
| ' max
1T [
] |
! 43,5
243! I ¢
2,52—»’ '4—
-
11,34 14
> |-
e

Fig. 2a The oscillator sample socket, drawn with dotted lines, applies only to tuner U322L0.

Note: When the tuner is operated together with a v.h.f. tuner,

Terminal 1 = aerial

2 = r.f. supply voltage,

+12V

3 =a.g.c. voltage, + 9,2 to + 1,6V
4 = tuning voltage, + 1 to + 28 V
6 = oscillator/i.f. supply voltage, + 12 V

7 =i.f. injection point
10 = i.f. output

should be switched off during v.h.f. operation.

Mass approx. 75 g

7275076

Fig. 2b I.F. output coil.

only the supply voltage at terminal 6

Torque for alignment : 2 to 15 mNm

Press-through force

210N

126
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U3221.0

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing 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 orientation.

The solderability of the terminals and mounting tabs is according to 1EC 68-2, test Ta (230 + 10 °C,
2 £0,5s). The resistance to soldering heat is according to |EC 68-2, test Tb (260 + 5 °C, 10 * 1's).

1,6 (11%)
> -

O S
e _?stz"“

> G 33|<~
<-13,89 |
«— 21,45 —
<+——- 29,01 ——
44,13 ————
+———— 51,69 ———>
74,37 »|
79’375 7273947

m

Fig. 3 Piercing diagram viewed from solder side of board.

For connection to the socket on the top of tuner U322L0 a coaxial plug has to be used; type 3/2-50
(manufacturer: Daut und Rietz) is recommended.

November 1977
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U322 3122 128 54252
uU322L0 3122 128 64851

ELECTRICAL DATA

The electrical values are measured on the u.h.f. tuner alone, but they are also valid for the u.h.f. tuner
in combination with a v.h.f. tuner V311, V314 or V315. Unless otherwise specified all electrical values
apply at an ambient temperature of 25 £ 5 OC, a relative humidity of 60 * 15%, a supply voltage of

12 +0,3 V and an a.g.c. voltage 0of 9,2+ 0,2 V.

Within the given tolerance range of supply voltage and a.g.c. voltage only insignificant deviations from
the specified values can be expected.Under the extreme conditions of temperature and humidity as given
below, the tuner will function normally, but some specified limits may be exceeded.

General
Semiconductors
P-1-N diode BA379
r.f. amplifier BF480
mixer BA280 (or MBD102)
oscillator BF480
tuning diodes 3 x BB105B
i.f. amplifier BF324
Ambient temperature range
operating +5to+550C
storage —25to + 85 °C
Relative humidity max. 90%

Voltages and currents
Supply voltage +12V +£10%

Note: The supply voltage at terminal 2 (input stage) should be filtered to.avoid hum modulation in the
P-1-N diode when the attenuator is biased to higher attenuation ratios.

Current drawn from + 12 V supply

r.f. amplifier, at nominal gain typ. 13 mA

r.f. amplifier, at 30 dB gain reduction typ. 4,5 mA

oscillator/i.f. amplifier max. 16 mA
A.G.C. voltage (Fig. 4), at nominal gain +9,2+05V
A.G.C. voltage, at 30 dB gain reduction min. + 1,6V

Note: A.G.C. voltages between 0 and + 10 V may be applied without risk of damage.

A.G.C. current (Fig. 4)

during gain control (0 to 30 dB) max. +1mA
at nominal gain typ. +0,76 to +0,97 mA
at 30 dB gain reduction typ. +0,20 mA
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U.H.F. television tuners U322LO
7275073 7275074
= . N
a g < 850 S 69
g 0 = 1,0 g > channel
5 gain reduction A2 IS s 461
3 =3 S
? © g
c 10 # 08 ¢ & 750
E ° s
= 51
4 u
(=]
20 0,6 ©
wEp £ 650
= a.g.c. currentt—— S [A]
a
30 . 0,4
4
7 550 — 3
40 HA 0,2 —
[ \\\[ i 21
450
500 25 5 75 10o 0 10 20 30
a.g.c. voltage (V) tuning voltage (V)
Fig. 4. Fig. 5. —
Tuning voltage range (Fig. 5) +1t0o+28V
Current drawn from + 28 V tuning voltage supply
at 25 0C max. 0,25 uA
at 55 0C max. 1 pA
Slope of tuning characteristic min. 4 MHz/V

Note: The source impedance of the tuning voltage offered to terminal 4 must be maximum 47 kS at
tuning voltages below 3 V.

Oscillator sample signal; only valid for U322LO
at + 12 V supply voltage and
Tamp =*+25°C typ. 90 dB (V) into 75
within the given tolerance range of supply
voltage and given operating temperature range,
and within the tuning voltage range + 0,5 to + 30 V min. 80dB (uV) into 75 £
max. 100 dB (uV) into 75 Q

Note: A tuning voltage higher than + 28 V will not be harmful for the tuner and may be applied at the
user’s own risk. Under this condition the published reverse voltage limit of the oscillator tuning diode
will be exceeded; the oscillator frequency will never decrease with increasing tuning voltage.
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U322 3122 128 54252
U322L0 3122 128 64851

Frequencies

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

Intermediate frequencies systems G, H systems I, K
picture 38,9 MHz 39,5 MHz
sound 33,4 MHz 33,5 MHz

The oscillator frequenéy is higher than the
aerial signal frequency.

Note: The tuner is aligned in such a way that the i.f. frequencies of the four systems can be applied.

Wanted signal characteristics

Input impedance
asymmetrical 75 Q2

Input impedance of oscillator sample socket; only valid for U322L0
asymmetrical 75 Q2

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

V.S.W.T. max. 5
reflection coefficient max. 66%:

V.S.W.R. and reflection coefficient at oscillator sample socket; only valid for U322L0O
V.s.w.r. at foqe <600 MHz max. 4 (typ. 3)
V.S.W.T. at foge > 600 MHz max. 3 {typ. 2)
reflection coefficient at fog, < 600 MHz max. 60% (typ. 50%)
reflection coefficient at fogc > 600 MHz max. 50% (typ. 33%)

R.F. curves, bandwidth typ. 18 MHz

~R.F. curves, tilt (only for i.f. 38,9/33,4 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.

A.G.C. range min. 30 dB
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U.H.F. television tuners U322
uU322L0

Power gain (see also Measuring method of power gain) min. 19dB
channel E21 typ. 24dB
channel E40 typ. 22 dB
channel E69 typ. 25 dB

Gain difference between any two channels typ. 4dB

Noise figure max. 10dB
channel E21 typ. 7dB
channel E40 . typ. 7,5dB
channel E69 typ. 8dB

Overloading

Input signal producing 1 dB gain

compression at nominal gain typ. 90dB (uV) into 75 Q
Input signal producing either a

detuning of the oscillator of + 300 kHz

or —1000 kHz or stopping of the

oscillations at nominal gain . typ. 100 dB (uV) into 75 2

Unwanted signal characteristics

Image rejection (measured at picture
carrier frequency)
channels E21 to E60 min. 46 dB; typ. 53 dB

Harmonic content of oscillator sample; only valid for U322LO

Suppression of harmonics which fall

into the frequency range below 1200 MHz

(second harmonics of fundamentals

below 600 MHz) min. 15 dB (typ. 20 dB) below
oscillator fundamental

R.F. rejection at oscillator sample socket; only valid for U322LO

Signal voltage at oscillator sample socket

(input signals of wanted frequency

70 dB (1V) into 75 £2; tuner operating

at nominal gain) min. 17 dB (typ. 24 to 34 dB)
below oscillator fundamental

I.F. rejection (measured at picture
carrier and colour sub-carrier frequency) min. 60dB

I.F. rejection at oscillator sample socket; only valid for U322LO

I.F. signals at oscillator sample socket

(converted from input signals of wanted

frequency 70 dB (uV) into 75 £2; tuner

operating at nominal gain) min. 20 dB (typ. 35 dB) below
oscillator fundamental
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N *4 rejection

Interference signal for an interference

ratio of 53 dB referred to wanted picture

carrier (picture to sound carrier ratio

of 10 dB; wanted signal 60 dB (uV); tuner

operating at nominal gain) max. 92dB (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. 80dB (uV) into 756 Q
at 26 dB gain reduction
(wanted input level 86 dB (uV) typ. 100 dB (uV) 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. 92dB (uV) into 75 Q
at 26 dB gain reduction .
(wanted input level 86 dB (uV)) typ. 100 dB (uV) into 75 Q
——— Out of band cross modulation, at nominal gain
e — v.h.f. : min. 108 dB (uV) into 75
[e— v.h.f. 11l min. 108 dB (uV) into 75
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
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u322L0

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) max. 250 kHz

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) ) max. 250 kHz

at a change of the ambient

temperature from + 25 to + 40 °C

(measured after 3 cycles from

+ 25 to + 55 °C)

470 to 790 MHz max. 500 kHz
790 to 860 MHz max. 650 kHz

I.F. circuit characteristics

Bandwidth of i.f. output circuit 5+ 1 MHz
Note: I.F. output of the tuner terminated with the circuit shown in Fig. 6; tuning voltage 15 V.
R1
if output «—f  }— detector probe
of tuner 220 (Z=750.)
C135
W 7276933
2

Bandwidth variation of i.f. output circuit
as a result of r.f. tuning max. 500 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 and R1 is short-circuited; tuning voltage 15 V.

Detuning of the i.f. output circuit
as a result of r.f. tuning max. 500 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 and R1 is short-circuited; tuning voltage 15 V.

il
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Minimum tuning range of i.f. output coil 33 to 40 MHz
Note: I.F. output of the tuner terminated with the circuit shown in Fig. 6; tuning voltage 15 V.

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.1.S.P.R. 13
(1975) 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 1 t0.20 Hz for 30 s is connected to the
aerial terminal.

* For U322L0: when the oscillator sample socket is either open or terminated with a shielded resistor
of 756 Q.
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ADDITIONAL INFORMATION

I.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.

L.F. -
GENERATOR — » i.f. injection point
(Z=750) VL
7 750
72727494
7
Fig. 7.
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 uH outside the tuner (Fig. 8). 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 im-
pedance 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 — __ }—
i.f output of «— 1} » i.f filter
u.hf. tuner damping
" resistor choke
S5uH
b Matching
T capacitor
4700
» 7272750
74 74
Fig. 8.
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Measuring method of power gain
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 6.

36,15 MHz
i
3dB
| 5
-~ MHZ_’
7272748
Fig. 9.

The RC-circuit roughly matches the i.f. output impedance to 75 §2 at the resonant frequency 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 2, the power gain can be measured
in the conventional manner by inserting tuner and RC-circuit between a 75 2 source and a 75

A >
Gewelior.

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 Fig. 10. A suitable
tool is available under catalogue number 7122 005 47680.

0.75 5 Z IG
70=-0,1
)

'

0
220y }

f 1275077

Fig. 10.

ACCESSORIES

Connector assembly for use of tuner U322 or U322L0 in combination with v.h.f. tuner V311 (or VD1),
V314 or V315: connector, catalogue number 3112 200 20720;

washer, catalogue number 3112 221 01220;

clamp, catalogue number 3112 274 13220.
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VH.F. TELEVISION TUNER

® with diode tuning

QUICK REFERENCE DATA

Systems ' C.C.I.R. systems B and |

Channels system B system |
v.h.f. | NZ1 to E4 IAto IC
v.h.f I E5to E12 IDto IJ

Intermediate frequencies
picture 38,9 MHz 39,5 MHz
sound 33,4 MHz 33,6 MHz

APPLICATION

This tuner is designed to cover the v.h.f. channels of C.C.I.R. systems B and I. In combination with the
u.h.f. tuner U322 it can be used in v.h.f./u.h.f. receivers. The aerial inputs and i.f. outputs of both
tuners can then be connected in parallel without additional circuitry.

w (l\prﬂ 1978
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DESCRIPTION

The V311 is a v.h.f. tuner with electronic tuning, covering the v.h.f. band | (44 to 68 MHz) and the
v.h.f. band 111 (174 to 230 MHz). Switching between the bands is done automatically by a built-in
comparator circuit.

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). All connections (aerial, supply volt-
age, a.g.c. voltage, tuning voltage, i.f. injection, i.f. output) are made via terminals on the under side.
The mounting method is shown in Fig. 3.

Electrically the tuner consists of two input circuits in parallel (bands | and 111) with band-pass charac-
teristics, followed by a p-i-n diode attenuator (2 diodes BA379) and the input transistor AF379 in
grounded-base configuration. This transistor operates at an emitter current of about 4 to 12 mA,
featuring good noise figures and good signal handling properties. It also supplies the current drive for
the p-i-n diode attenuator, controlled by an a.g.c. voltage fed to the transistor’s base. This combination
has good signal handling properties throughout the a.g.c. range.

The collector load of the input transistor is formed by a double tuned circuit, transferring the signal to
the self-oscillating mixer AF367. The selectivity of this circuit at the intermediate frequency has been
improved.

Four capacitance diodes BB106 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 coup-
led out of the tuner. A d.c. path to earth for the collector current of the mixer has to be provided out-
side the tuner, preferably by a choke of about 5 uH. 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 resistance and
a parallel capacitance outside the tuner.

An i.f. injection point has been provided at the collector of the mixer transistor, connected to terminal S.

A comparator circuit supplying the automatic switching-over between bands | and 111 consists of two
p-n-p transistors, the emitters of which have the same stabilized 5,6 V reference voltage, thereby sup-
plying a very good temperature and supply voltage dependence. The voltage divider at the input of the
circuit consists of two high-ohmic resistors to prevent unacceptable loading of the tuning voltage.

138
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MECHANICAL DATA

L e T Vs U Ve T o T

N

Dimensions in mm

- 18 max e

55,5
A max
E ! u ‘* 3,5
T X P L KI J )
o,8+“« PR ' 243> T
2,52
- 79,4 —
11 3h 1,4
> |-
i.f. coil
v °
——— 8 5 e _»’ L_
— U 1
— S NI
~# 83 max —m|
Fig. 2a.
Terminal T =i.f. output
X = tuning voltage, + 1 to + 28 V
P = self-oscillating mixer supply voltage, + 12 V
S =i.f. injection point
N =a.g.c. voltage, + 9,2 to +2 V
. L =r.f. supply voltage, + 12 V
K = aerial
Note
When the tuner is operated together with a u.h.f. tuner, only the supply voltage at terminal P should be
switched off durlng u.h.f. operation.
S04 Fig. 2b I.F. output coil.
4 Torque for alignment: 2 to 15 mNm
2275076 Press-through force: > 10 N
Mass approx. 80 g
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V.H.F. television tuner

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing 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 orientation.

The solderability of the terminals and mounting tabs is according to |IEC 68-2, test Ta (230 + 10 ©C,
2 £ 0,5 s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 £+ 5°C, 10 £ 1 s).

1,6 (11x)

e

8t

1,34

_é_—é--?—ﬁgE—Zzsz v

g

+|6,33]=

«— 21,45 —»|
- 2901 —»

<+—— 36,57 ———

51,69 .
- 66,81 >
- 74,37 >
- 797375 »| 7273949

Fig. 3 Piercing diagram viewed from solder side of board.

I (April 1978

141



V311 3112 218 50890

ELECTRICAL DATA

The electrical values are measured on the v.h.f. tuner alone, but they are also valid for the v.h.f. tuner

in combination with a u.h.f. tuner U322,

Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 OC, a relative
humidity of 60 = 15%, a supply voitage of 12 + 0,3 V and an a.g.c. voltage of 9,2 + 0,2 V.

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

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

General

Semiconductors
p-i-n diodes 2 x BA379
r.f. amplifier AF379
self-oscillating mixer AF367
tuning diodes 4 x BB106

switching diodes
bandswitch comparator

Ambient temperature range
operating
storage

Relative humidity

Voltages and currents
Supply voltage

Note

BA220; 6 x BA243
BZX79;2 x BC558

+5to+550C

—25to +85 °C
max. 90%

+12V +10%

The supply voltage at terminal L (input stage) should be filtered to avoid hum modulation in one of
the p-i-n diodes when the attenuator is biased to higher attenuation ratios.

Current drawn from + 12 V supply
r.f. amplifier + bandswitch circuit

v.h.f. I, atnominal gain typ. 40 mA
at 40 dB gain reduction typ. 42 mA
v.h.f. 111, at nominal gain typ. 40 mA
at 40 dB gain reduction typ. 42 mA
self-oscillating mixer typ. 4,5 mA

Bandswitching
Switching between v.h.f. | and v.h.f. 111 is done automatically within the tuner. If the tuner operates
together with a u.h.f. tuner only the supply voltage at terminal P should be switched off during
u.h.f. operation.
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V.H.F. television tuner V3t

A.G.C. voltage (Figs 4, 5 and 6)

at nominal gain +9,2+05V
at 40 dB gain reduction ' min.+2V
Note

A.G.C. voltages between 0 and + 10 V may be applied without risk of damage.

A.G.C. current (Fig. 7), during gain control

(0 to 40 dB) max. + 1 mA

at nominal gain typ. + 0,8 mA

at 40 dB gain reduction typ. + 0,2 mA
Tuning voltage range (Fig. 8) +1t0o+28V

Current drawn from + 28 V tuning voltage supply (Fig. 9) ~4to+ 11 uA
Note

The source impedance of the tuning voltage offered to terminal X must be max. 47 k2.

© 7272745 7272746
o o
Z z
§0 &0 v
k] t y,
3 3 /
e / 2
£10 £10
o o /
=) o I/
Il
20 20
|
|
30 | 30
i
/
40 40 e
y.d
/
50 50
2 4 6 8 10 - 2 4 6 8 10
a.g.c. voltage (V) a.g.c. voltage (V)
Fig. 4 A.G.C. voltage characteristic, Fig. 5 A.G.C. voltage characteristic,
channel E2; typical curve. channel E5; typical curve.
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channel

7272747

7272744

2 g
§ 0 §0 [
= -
° / e
£10 £10
g ) f
f
20 } 20 f
[
30 30
7
——v.h.f II
40— 40—
{ = vhf I
50 50
2 4 6 8 10 0 0,2 04 0,6 0,8
a.g.c. voltage (V) agc. current (mA)
Fig. 8 A.G.C. voltage characteristic, Fig. 7 A.G.C. current characteristic;
channel E12; typical curve. typical curves.
E12 7272742 E12 7272743
/
@
[
E10 SE10 /
N~
o
E8 E8 //
E6 / E6 /
Es4 //“ EL
E2 / E2 /
il 7 /
|
0 4 8 12 16 20 24 28 -10 0 10

tuning voltage (V)

Fig. 8 Tuning voltage characteristic;
typical curve.

tuning current (pA)

Fig. 9 Tuning current characteristic;
typical curve.
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V3t

Frequencies

Frequency ranges
v.h.f. |

v.h.f 11

Intermediate frequencies
picture
sound

Note

channel NZ1 (picture carrier 45,25 MHz)

to channel E4 (picture carrier 62,25 MHz).
Margin at the extreme channels: min. 1 MHz.
channel E5 (picture carrier 175,25 MHz)

to channel E12 (picture carrier 224,25 MHz).
Margin at the extreme channels: min. 1,5 MHz.

system B system |
38,9 MHz 39,5 MHz
33,4 MHz 33,5 MHz

The oscillator frequency is higher than the aerial
signal frequency.

The tuner is aligned in such a way that the i.f. frequencies of both systems can be applied.

Wanted signal characteristics

Input impedance, asymmetrical

75 Q

minimum value
between picture

maximum value
at picture carrier

carrier and sound frequency
carrier frequency o
V.S.W.R. max. 4 max. 4 ——
Reflection coefficient max. 60% max. 60%
A.G.C. range min. 40 dB
R.F. curves
bandwidth typ. 10 MHz
tilt (only for i.f. 38,9/33,4 MHz) on any channel the amplitude difference betwsen
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.
Power gain (see also “Measuring method
of power gain’) min. 20dB
channel E3 typ. 25dB
channel E5 typ. 25dB
channel E12 typ. 26 dB
Gain difference between any two channels typ. 4dB
Noise figure max. 9dB
channel E3 typ. 5dB
channel E5 typ. 6,5 dB
channel E12 typ. 7dB
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Overloading
Input signal producing 1 dB gain
compression at nomianl gain
Input signal producing either a
detuning of the oscillator of + 300 kHz
or —1000 kHz or stopping of the
oscillations at nominal gain

Unwanted signal characteristics
Image rejection (measured at picture

typ. 88 dB (uV) into 75 Q

typ. 90 dB (uV) into 75 2

carrier frequency) min. 53 dB

I.F. rejection (measured at picture
carrier frequency)

channel 1A to E12 min. 60 dB

Note
At colour sub-carrier frequency max. 6 dB less rejection.

Cross-modulation
Input signal producing 1% cross-modulation, i.e. 1% of the mo
signal is transferred to the wanted signal.

In channel cross-modulation (wanted
signal: picture carrier frequency;
interfering signal: sound carrier
frequency)

at noiminai gain (wanted input

level 60 dB (uV) typ.

at 40 dB gain reduction (wanted
input level 100 dB (uV) typ

In band cross-modulation (wanted
signal: picture carrier of channel

N; interfering signal: picture carrier
of channel N +2 for v.h.f. | or
channel N + 3 for v.h.f. [l

at nominal gain (wanted input

level 60 dB (uV) typ.

at 40 dB gain reduction (wanted
input level 100 dB (uV) ) typ

Out of band cross-modulation at nominal gain

v.h.f. 1, interfering from v.h.f. l11 typ.

interfering from u.h.f. typ

v.h.f. 111, interfering from v.h.f. | typ
interfering from u.h.f. typ

dulation depth of the interfering

70 dB (uV) into 75 Q

. 106 dB (uV) into 75 Q

94 dB (uV) into 75 Q

. 100 dB (uV) into 75 Q2

92 dB (uV) into 75
. 100 dB (uV) into 75
. 100 dB (uV) into 75 Q
. 100 dB (uV) into 75 Q
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Oscillator characteristics

Pulling
Input signal of tuned frequency producing
a shift of the oscillator frequency of
10 kHz, at nominal gain
v.h.f. |
v.h.f. I

Shift of oscillator frequency
at a change of the supply voltage of 5%

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 self-oscillating
mixer stage)

at a change of the ambient temperature
from + 25 to + 40 OC (measured after
3 cycles from + 25 to + 55 OC)

I.F. circuit characteristics
Bandwidth of i.f. output circuit *

Bandwidth variation of i.f. output circuit
as a result of r.f. tuning and
bandswitching (reference: v.h.f. 1)

Note

typ. 73 dB (uV) into 756
typ. 73 dB (uV) into 75

max. 250 kHz

max. 250 kHz

max. 250 kHz

max. 300 kHz

5 MHz

max. 350 kHz

I.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is
connected in parallel with C1 and R1 is short-circuited; tuning voltage is 15 V.

R1
if output «—— }—
of tuner 220

C15

detector probe
(Z=750)

7276933

* |.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage is 15 V.

April 1978
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Detuning of the i.f. output circuit as
a result of r.f. tuning and bandswitching
(reference; v.h.f. 1),

excluded channel E2 max. 350 kHz
channel E2 max. 450 kHz
Note

I.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is
connected in parallel with C1 and R1 is short-circuited; tuning voltage is 15 V.

Tuning range of i.f. output coil * max. 34 to min. 41 MHz

Attenuation between i.f. injection point
and i.f. output of the tuner typ. 23 dB

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 above
200 MHz use is made of the relaxed
limit of 2 mV/m (66 dBuV/m).

— Microphonics There will be no microphonics,
e — 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 1 to 20 Hz for 30 s is connected to the aerial

terminal.

* I.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage is 15 V.
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ADDITIONAL INFORMATION
If the tuner is used in receivers designed for v.h.f. only, a capacitor of 5,6 pF should be applied between
the aerial input and earth.

I.F. injection
The tuner is provided with an i.f. injection point at the collector of the mixer transistor (coupled via a
capacitor to terminal S). The i.f. generator can be connected directly to this point (Fig. 11).

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. 10.

I.F. -
GENERATOR — » i.f. injection point
(2=750) J,
7 750
72727491
72

Fig. 11.

Connection of the i.f. amplifier

The tuner needs a d.c. path from the i.f. output terminal (T) to earth, preferably via a choke of
approx. 5 uH outside the tuner (Fig. 12).

In the case where the tuner is used in combination with a u.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. 12 should be used.

i.f. output of

uhf tuner «— _ }—

i.f output of «—__} — if. filter

v.hf. tuner damping
resistor choke

SuH

. matching

T capacitor

4700

7272781

v 7

Fig. 12.
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Measuring method of power gain
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10.

36,15 MHz

7272748

Fig. 13.

The RC-circuit roughly matches the i.f. output impedance to 75 €2 at the resonant frequency of the
i.f. output circuit, which should be tuned to 36,15 MHz; the bandwidth should be approx. 5 MHz
(Fig. 13).

Because the input and output impedances of the tuner are now 75 £2, the power gain can be measured
in the conventional manner by inserting tuner and RC-circuit between a 75 £ source and a 75 2

m— detector.
— Alignment of the i.f. output coil
The i.f. output coil should be adjusted with a brass toc! with a blade as shown in Fig. 4. A suitable
tool is available under catalogue number 7122 009 47680.
v
0,75—81 G
22.8,| | }
t 7275077
Fig. 14.
ACCESSORIES
Connector assembly for use of tuner V311 in combination with u.h.f. tuner U322:
connector, catalogue number 3112 200 20720;
washer, catalogue number 3112 221 01220;
clamp, catalogue number 3112 274 13220.
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VHF TELEVISION TUNER

QUICK REFERENCE DATA

. Systems - C.C.I.R. systems B and G

Channels

v.h.f. 1 E2toC

v.h.f. i ’ Morocco 4 to E12
Intermediate frequencies

picture 38,9 MHz

sound : 33,4 MHz
APPLICATION

This tuner is designed to cover the v.h.f. channels of C.C.1.R. systems B and G, including the Italian
and Moroccan channels.

In combination with the u.h.f. tuner U322 it can be used in v.h.f./u.h.f. receivers. The aerial inputs
and i.f. outputs of both tuners can then be connected in parallel without additional circuitry.

The tuner is compatibie with tuner V315. It is also compatible with tuner V311 except for the band
switching.

November 1977
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DESCRIPTION

The V314 is a v.h.f. tuner with electronic tuning, covering the v.h.f. band | (47 to 88 MHz) and the
v.h.f. band |11 (162 to 230 MHz). Switching between the bands is done by connecting the supply volt-
age to terminal V for band I and to terminal P for band Ii1.

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. 2a). All connections (aerial, supply volt-
age, a.g.c. voltage, tuning voltage, i.f. injection, i.f. output) are made via terminals on the underside.
The mounting method is shown in Fig. 3.

Electrically the tuner consists of two input circuits in parallel (bands | and 111) with band-pass charac-
teristics, followed by a P-1-N diode attenuator (2 diodes BA379) and the input transistor AF379 in
grounded-base configuration. This transistor operates at an emitter current of about 4 to 12 mA, fea-
turing good noise figures and good signal handling properties. It also supplies the current drive for the
P-1-N diode attenuator, controlled by an a.g.c. voltage fed to the transistor’s base. This combination
has good signal handling properties throughout the a.g.c. range. The collector load of the input transis-
tor is formed by a double tuned circuit, transferring the signal to the self-oscillating mixer AF367. The
selectivity of this circuit at the intermediate frequency has been improved. Three capacitance diodes
BB106 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 coup-
led out of the tuner. A d.c. path to earth for the collector current of the mixer has to be provided out-
side the tuner, preferably by a choke of about 5 uH. 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 resistance and a
parallel capacitance outside the tuner.

An i.f. injection point has been provided at the collector of the mixer transistor, connected to terminal
S.
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MECHANICAL DATA Dimensions in mm

- 18 max (<«

1w uuUTTyr 1’y r 1) r "i
Q 555
max

] — 35y

T
P |lsv N L Kl
0,8 31,32
79,4 —!
1,4
> -
i.f. coil
by -
8 ) EEEFENEE R
.
v 1
=l less

<+ 83max ————— | 7276935 »

Fig. 2a.

Terminal T = i.f. output
X = tuning voltage, + 1 to + 28 VV
P = supply voltage, band 11, + 12 V
S =i.f. injection point
V =supply voltage, band I, + 12 V

P N =a.g.c. voltage, + 9,2 to + 1,5V
L =r.f. stage supply voltage, + 12 V
K = aerial

Note: When the tuner is operated together with a u.h.f. tuner, only the supply voltage at terminals
P and V should be switched off during u.h.f. operation.

v Fig. 2b I.F. output coil.
<04 Torque for alignment: 2 to 15 mNm
[ Press-through force :>10N

7275076

Mass approx. 80 g
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V.H.F. television tuner

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing 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 orientation.

The solderability of the terminals and mounting tabs is according to 1EC 68-2, test Ta (230 + 10 OC,
2+ 0,5 s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 + 50C, 10+ 1 s).

1,6 (12x)

e

o — o
1,34

S et b
+[6,33]<

+— 21,45 —»|
«— 29,01 —»

4——— 36,57 ———

- 66,13 -

- 51,69 |

< 66,81 ————————»|

< 74,37 >

- 79,375 _p| 7276934

Fig. 3 Piercing diagram viewed from solder side of board.
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ELECTRICAL DATA

The electrical values are measured on the v.h.f. tuner alone, but they are also valid for the v.h.f. tuner
in combination with a u.h.f. tuner U322. Unless otherwise specified all electrical values apply at an
ambient temperature of 25 * 5 OC, a relative humidity of 60 * 15%, a supply voltage of 12 + 0,3 V and
an a.g.c. voltage 0of 9,2 £ 0,2 V.

Within the given tolerance range of supply voltage and a.g.c. voltage only insignificant deviations from
the specified values can be expected. Under the extreme conditions of temperature and humidity as
given below, the tuner will function normally, but some specified limits may be exceeded.

General
Semiconductors
P-1-N diodes 2 x BA379
r.f. amplifier AF379
self-oscillating mixer AF367
tuning diodes 3 x BB106
switching diodes 4 x BA220; 6 x BA243
switching transistor BC558
voltage regulator diode BZX79 — C5V6
Ambient temperature range
operating ‘ +5to+550C
storage —251t0 +85°C
Relative humidity max 90%

Voltages and currents
Supply voltage +12V +10%

Note: The supply voltage at terminals P and V should be filtered.

Current drawn from + 12 V supply

r.f. amplifier, v.h.f. |, at nominal gain typ. 40 mA

v.h.f. I, at 40 dB gain reduction typ. 42 mA

r.f. amplifier, v.h.f. lll, at nominal gain typ. 40 mA

v.h.f. 111, at 40 dB gain reduction typ. 42 mA
self-oscillating mixer, terminal P typ. 3,7 mA
terminal V typ. 4,4 mA

Band switching

For operation in band | the supply voltage must be connected to terminal V, for band Il operation to
terminal P. If the tuner operates together with a u.h.f. tuner only the supply voltage at terminals P and
V should be switched off during u.h.f. operation.

- 156
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V.H.F. television tuner

V314

A.G.C. voltage (Figs 4 to 7)
at nominal gain
at 40 dB gain reduction

+9,2+05V
min. +1,5V

Note: A.G.C. voltages between 0 and + 10 V may be applied without risk of damage.

A.G.C. current
during gain control (0 to 40 dB)
at nominal gain
at 40 dB gain reduction

Tuning voltage range (Figs 8 and 9)

Current drawn from + 28 V tuning voltage supply

at 25 °C
at 55 OC

max. + 1 mA
typ. + 0,8 mA
typ. + 0,2 mA

+1to+28V

max. 150 nA
max. 600 nA

Note: The source impedance of the tuning voltage offered to terminal X must be maximum 47 k.

Switching current max. 16 mA
7276928 7276930

o 2 =
0 z 0 y. —
S S 7 —_—
© / b y
3 / .
) / e 90
£ £
S 1 S 7

20 20

30 30

40 40

I
50 50
4 6 8 10 2 4 6 8 10
a.g.c. voltage (V) a.g.c. voltage (V)
Fig. 4 A.G.C. voltage characteristic, Fig. 5 A.G.C. voltage characteristic,
channel E2; typical curve. channel C; typical curve.
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7276931

o

-
o

gain reduction (dB)

N
(=}

30

40’

50
2 4 6 8 10

a.g.c. voltage (V)

Fig. 6 A.G.C. voltage characteristic,
channel M4; typical curve.

7276926
~
% 120 channel
-~
o
&
3
g
£ 100
3
£ [
o
e
2 80 A ¢
2 (/
Vi
4
/
60 / {Ea
/
E3
E2
40
0 10 20 30

tuning voltage (V)

Fig. 8 Tuning voltage characteristic,
v.h.f. I; typical curve.

7276929

gain reduction (dB)
N

20

30 HA

40

50
2 4 6 8 10

a.g.c. voltage (V)

Fig. 7 A.G.C. voltage characteristic,
channel E12; typical curve.

7276927
T {e12

T 225 channel
E? 5
- JEN
3]
;,’ 4
£200 ] 189
g /
5 i/ {E7
®
2175 E5
= /

/

/ {ma

150
/
/
125
0 10 20 30

tuning voltage (V)

Fig. 9 Tuning voltage characteristic,
v.h.f. I111; typical curve.
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V314

Frequencies

Frequency ranges
v.h.f. |

v.h.f. 1

Intermediate frequencies
picture
sound

Wanted signal characteristics

Input impedance
asymmetrical

V.S.W.R.
Reflection coefficient

R.F. curves, bandwidth
R.F. curves, tilt

A.G.C. range

Power gain (see also Measuring method of power gain)

channel E3
channel E5
channel E12

Gain difference between any two channels

channel E2 (picture carrier 48,25 MHz)
to channel C (picture carrier 82,25 MHz)

Margin at the extreme channels: min. 1 MHz.

channel M4 (picture carrier 163,25 MHz)

to channel E12 (picture carrier 224,25 MHz)
Margin at the extreme channels: min. 1 MHz.

38,9 MHz

33,4 MHz

The oscillator frequency is higher than the
aerial signal frequency.

75

minimum value
between picture

maximum value
at picture carrier

carrier and sound frequency
‘carrier frequency
max. 4 max. 4
max. 60% max. 60%
typ. 12 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. 40 dB
min. 20 dB
typ. 26 dB

typ. 25dB
typ. 25 dB

typ. 4dB
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Noise figure : max. 9dB
channel E3 typ. 5dB
channel E5 ) typ. 6,5dB
channel E12 typ. 7 dB
Overloading
Input signal producing 1 dB gain
compression at nominal gain typ. 88dB (uV)into 75
Input signal producing either a .

detuning of the oscillator of + 300 kHz
or —1000 kHz or stopping of the
oscillations at nominal gain typ. 90dB (uV) into 75 Q

Unwanted signal characteristics

Image rejection (measured at picture
carrier frequency) min. 53 dB

I.F. rejection (measured at picture
carrier frequency)
channel E2to E12 min. 60dB

Note: At colour sub-carrier frequency maximum 6 dB less rejection.

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. 70dB (uV) into 75
at 40 dB gain reduction (wanted
input level 100 dB (uV) typ. 106 dB (uV) into 75

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier
of channel N + 2 for v.h.f. | or channel N * 3 for v.h.f. I11
at nominal gain (wanted input

level 60 dB (uV) typ. 88 dB (uV)into 75 2
at 40 dB gain reduction (wanted

input level 100 dB (uV) typ. 100 dB (uV) into 76

Out of band cross modulation at nominal gain

v.h.f. |, interfering from v.h.f. 111 typ. 92dB (uV)into 75 Q2
v.h.f. |, interfering from u.h.f. typ. 100 dB (uV) into 75 Q
v.h.f. I, interfering from v.h.f. | typ. 100 dB (uV) into 75
v.h.f. I11, interfering from u.h.f. typ. 100 dB (uV) into 75 £
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V314

Oscillator characteristics

Pulling
Input signal of tuned frequency producing
a shift of the oscillator frequency of
10 kHz, at nominal gain
v.h.f. 1
v.h.f 1

Shift of oscillator frequency
at a change of the supply voltage of 5%

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 self-oscillating
mixer stage)

at a change of the ambient temperature
from + 25 to + 40 OC (measured after
3 cycles from + 25 to + 55 OC)

I.F. circuit characteristics
Bandwidth of i.f. output circuit

Note: I.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage is 15 V;

band 11 at minimum gain.

Bandwidth variation of i.f. output circuit
as a result of r.f. tuning and band switching
(reference: v.h.f. I11)

Note: I.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor

73 dB (uV) into 75
73 dB (uV) into 75

typ.
typ.

max. 250 kHz

max. 250 kHz

max. 250 kHz

300 kHz

max.

6 MHz

max. 350 kHz

is connected in parallel with C1 and R1 is short-circuited; tuning voltage is 15 V.

R1
i.f. output e— [}

of tuner 220

C3

detector prcoe

1000 pF (Z=750)

2
1000 pF

7276933
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Detuning of the i.f. output circuit as
a result of r.f. tuning and band switching
(reference; v.h.f. I11) max. 350 kHz

Note: I.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is
connected in parallel with C1 and R1 is short-circuited; tuning voltage is 15 V.

Tuning range of i.f. output coil max. 34 to min. 41 MHz
Note: I.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage is 15 V.

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. 13
(1975) and VDE 0872/7.72.
For the oscillator radiation above
200 MHz use is made of the
relaxed limit of 2 mV/m
(66 dBuV/m).

Microphonics There will be no microphonics,
provided the tuner is installed in
a professional manner.

Surge protection

Protection against voltages max. 8kV
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 1 to 20 Hz for 30 s is connected to the
aerial terminal.
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V.H.F. television tuner V314

ADDITIONAL INFORMATION

If the tuner is used in receivers‘designed for v.h.f. only, a capacitor of 8,2 pF should be applied
between the aerial input and earth.

I.F. injection

The tuner is provided with an i.f. injection point at the collector of the mixer transistor (coupled via a
capacitor and a resistor to terminal S). The i.f. generator can be connected directly to this point

(Fig. 11).

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. 10.

LF. -
GENERATOR —+ > i.f. injection point
(z=750) ’L
7 750
7272749
2
Fig. 11.

Connection of the i.f. amplifier

The tuner needs a d.c. path from the i.f. output terminal (T) to earth, preferably via a choke of
approx. 5 uH outside the tuner (Fig. 12). Where the tuner is used in combination with a u.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. 12 should be used. (During v.h.f. operation the voltage across the 470 2 resistor
is1to1,2V.)

i.f. output of
uhf tuner «— }—

i.f.output of «— __} — i.f. filter
v.hf. tuner damping
resistor choke
S5uH
-~ matching
T capacitor
4700
B 7272751
Vi 7

Fig. 12.
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Measuring method of power gain
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10.

36,15 MHz

7276932

Fig. 13.

The RC-circuit roughly matches the i.f. output impedance to 75 2 at the resonant frequency of the
i.f. output circuit, which should be tuned to 36,15 MHz; the bandwidth should be approx. 6 MHz
(Fig. 13).

Because the input and output impedances of the tuner are now 75 £2, the power gain can be measured
in the conventional manner by inserting tuner and RC-circuit between a 75 2 source and a 75 §2 de-
tector.

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 Fig. 14. A suitable
tool is available under catalogue number 7122 005 47680.

i ]
) ;—

0
220y §

§ 7275077

Fig. 14.

ACCESSORIES

Connector assembly for use of tuner V314 in combination with u.h.f. tuner U322:
connector, catalogue number 3112 200 20720;
washer, catalogue number 3112 221 01220;
clamp, catalogue number 3112 274 13220.

164 November 1977



V315
V315L0

QUICK REFERENCE DATA

VHF. TELEVISION TUNERS

Systems

Channels
v.h.f. |
v.h.f. 1l

Intermediate frequencies

picture
sound

C.C.I1.R. systems B and G

E2 to S1
S2 to min. S17 (typ. S19)

38,9 MHz
33,4 MHz

APPLICATION

These tuners are designed to cover the v.h.f. channels of C.C.1.R. systems B and G, including the S

channels for cable television.

In combination with the u.h.f. tuner U322 they can be used in v.h.f./u.h.f. receivers. The aerial inputs
and i.f. outputs of both tuners can then be connected in parallel without additional circuitry.

The tuners are compatible with tuner V314. They are also compatible with tuner V311, except for

the band switching.

The V315L0 is a special version of the V315: an output voltage from the local oscillator is made
available for driving digital tuning systems. Apart from this the tuners are identical.
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V315 3112 218 51170
V315LO 3112 218 51200

Hi

DESCRIPTION

The tuners are v.h.f. tuners with electronic tuning, covering the v.h.f. band | (47 to 111 MHz) and the
v.h.f. band 111 (111 to 279 MHz). Switching between the bands is done by external band switching.

Mechanically, the tuners are 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. 2a). All connections (aerial,
supply voltage, a.g.c. voltage, tuning voltage, i.f. injection, i.f. output) are made via terminals on the
underside. The mounting method is shown in Fig. 3. Tuner V315L0 has a coaxial socket on the top of
the frame, for coupling out the oscillator sample.

Electrically the tuner consists of two tunable input circuits in parallel (bands | and [11), each followed
by an r.f. transistor in grounded-base configuration (BF939 for band |, BF967 for band I11). The
collector load of each input transistor is formed by a double tuned circuit, transferring the signal to
the mixer BF324 fed by the oscillator BF198. Eight capacitance diodes BB209 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 earth for the collector current of the mixer has to be provided
outside the tuner, preferably by a choke of about 5 uH. 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
resistance and a parallel capacitance outside the tuner.

An i.f. injection point has been provided at the collector of the mixer transistor, connected to terminal
S.
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V315
V315LO

V.H.F. television tuners
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V315 3112218 51170
V315L0 3112 218 51200

MECHANICAL DATA Dimensions in mm
oscillator - 18 max |«
., - Sample socket 2
= Y | 6,6max

LI e U Vs T Vs T T = 4

]
|
1
l' 555
]
]

max
E E ! ‘—35
T X P SV L K
0,8—>I{L— “4_251 32 ' 2 h3—>
- 794 . 2sz$, ‘
1,34
i.f. coil
r O %ﬁ’}% ©°
s 1 i v v ol
* —>‘, <—5,llt !
15,75
Toron v

‘<h 83max —————p| 7276939

Fig. 2a The oscillator sampling socket, drawn with dotted lines, applies only to tuner V315L0.
Terminai T =i.f. output

X = tuning voltage, + 1 to + 28 V

P = supply voltage, band 111, + 12 V

S =i.f. injection point

V = supply voltage, band I, + 12 V

N =a.g.c. voltage, +9,2to 1,56 V

L = r.f. stage supply voltage, + 12 V

K = aerial
Note: When the tuner is operated together with a u.h.f. tuner, only the supply voltage at terminals P
and V should be switched off during u.h.f. operation.

L4
<04 Fig. 2b I.F. output coil.
4 Torque for alignment: 2 to 15 mNm
Press-through force: =10 N

7275076

Mass approx. 80 g
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V.H.F. television tuners

V315
V315LO

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board, using the piercing 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 orientation.

The solderability of the terminals and mounting tabs is according to IEC 68-2, test Ta (230 = 10 °C,
2 £ 0,5 s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 + 5°C, 10+ 1s).

1,6 (12x)

"b’ -+
'

R =

>

5, 33(4
<«— 21,45 —»
+— 29,01 —»

- 36,57

i/

134

443 —————»
< 51,69 >

- 66,81 -
- 74,37

- 79,375

| 7276934

Fig. 3 Piercing diagram viewed from solder side of board.

For connection to the socket on the top of tuner V315L0 a coaxial plug has to be used; type 3/2-50
(manufacturer: Daut und Rietz) is recommended.
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V315 3112218 51170
V315L0 3112 218 51200

(il

ELECTRICAL DATA

The electrical values are measured on the v.h.f. tuner alone, but they are also valid for the v.h.f. tuner
in combination with a u.h.f. tuner U322. Unless otherwise specified all electrical values apply at an
ambient temperature of 25 = 5 °C, a relative humidity of 60 + 15%, a supply voltage of 12 + 0,3 V and
an a.g.c. voltage of 9,2+ 0,2 V.

Within the given tolerance range of supply voltage and a.g.c. voltage only insignificant deviations from

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

General
Semiconductors
r.f. amplifier, band | BF939
r.f. amplifier, band [11 BF967
mixer BF324
oscillator BF198
tuning diodes 8 x BB209
switching diodes BA182; 3 x BA244;
MPM3401; 3 x BAF10
switching transistor BC558
Ambient temperature range
operating +5to0+550C
storage —25to +850C
Relative humidity max. 90%

Voltages and currents

Supply voltage +12V +10%
Note: The supply voltage at terminals P and V should be filtered.

Current drawn from + 12 V supply

r.f. amplifier, v.h.f. |, at nominal gain typ. 5,0 mA
v.h.f. I, at 40 dB gain reduction typ.12,0 mA
r.f. amplifier, v.h.f. 111, at nominal gain typ. 9 mA
v.h.f. 11, at 40 dB gain reduction typ. 20 mA
mixer and oscillator typ. 12mA

Band switching

For operation in band | the supply voltage must be connected to terminal V, for band Il operation to
terminal P. If the tuner operates together with a u.h.f. tuner only the supply voltage at terminals P and
V should be switched off during u.h.f. operation.
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V.H.F. television tuners V315

V315L0
A.G.C. voltage (Figs 4 to 7)
at nominal gain +9,2+05V
at 40 dB gain reduction min. + 1,5V
Note: A.G.C. voltages between 0 and + 10 V may be applied without risk. of damage.
A.G.C. current
during gain control (0 to 40 dB) ) max. + 0,56 mA
min. —2,4 mA
at nominal gain ' typ. + 0,3 mA
at 40 dB gain reduction typ. —1,2 mA
Tuning voltage range (Figs 8 and 9) +1to+28V
Current drawn from + 28 V tuning voltage supply
at 25 °C max. 400 nA
at 565 0C max. 4 puA
Note: The source impedance of the tuning voltage offered to terminal X must be max. 47 kQ.
Switching current max. 16 mA
7277352 7277363
g g
= -
c 0 c 0
L o
g g
° A °
e e /
e / e
S & vi
/
20 7 20
/V
30 4 30 /
/
40 4 40
£
4
50 50
0 2,5 5 7,5 10 0 25 5 7.5 10
a.g.c. voltage (V) a.g.c. voltage (V)
Fig. 4 A.G.C. voltage characteristic, channel Fig. 5 A.G.C. voltage characteristic, channel
E2; typical curve. S1; typical curve.
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V315 3112218 51170

V315L0 3112 218 51200
7277351 7277350
1
g g
=~ 0 > ~ 0
S a 5 A
° 7 °
3 3
® ®
* 10 ~ 10
C [=4
= =
o I o
20 20
[ 7/
/
30 30
/
40 f 40
|
/ |
50 50 I
0 2,5 5 7,5 10 0 2,5 5 7,5 10
a.g.c. voltage (V) a.g.c. voltage (V)
Fig. 6 A.G.C.voltage characteristic, channel S2; Fig. 7 A.G.C. voltage characteristic, channel S20;
typical curve. typical curve.
7277348 7277349
3 o
c c
c =
™ 2 N 2
£ 125 S I 300 5
L
s 2 -~ { s19
> — >
@ ] {s17
) )
& S1 &
£ 100 £ 250
5 5
e / e
g 15 2 200
Q (=}
/
/ 1E4
; /
50— de2 150
152
25 100
0 10 20 30 0 10 20 30
tuning voltage (V) tuning voltage (V)
Fig. 8 Tuning voltage characteristic, v.h.f. I; Fig. 9 Tuning voltage characteristic, v.h.f. |11;
typical curve. typical curve.
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V.H.F. television tuners V315

V315LO

Oscillator sample signal; only valid for V315L0
at + 12 V supply voltage and
Tamb=+256°C typ. 84 dB (uV) into 75 Q
within the given tolerance range of
supply voltage and given operating-
temperature range, and within the
tuning voltage range + 0,5 to + 30 V min. 80 dB (1V) into 75 Q
max. 100 dB (uV) into 75

Note: A tuning voltage higher than + 28 V will not be harmful for the tuner and may be applied at the
user’s own risk. Under this condition the published reverse voltage limit of the oscillator tuning diode
will be exceeded; the oscillator frequency will never decrease with increasing tuning voltage.

Frequency of oscillator sample signal; only valid for V315LO
v.h.f. | 87,15 to 144,15 MHz
v.h.f. 1 151,15 to 312,15 MHz (typ. 326,15 MHz)

Frequencies
Frequency ranges
v.h.f. | channel E2 (picture carrier 48,25 MHz)
to channel S1 (picture carrier 105,25 MHz)
Margin at the extreme channels: min. 1 MHz.

v.h.f. 1H channel S2 (picture carrier 112,25 MHz)
to channel S17 (picture carrier 273,25 MHz)
Margin at the extreme channels: min. 1 MHz.

Intermediate frequencies
picture 38,9 MHz
sound 33,4 MHz
The oscillator frequency is higher than the
aerial signal frequency.

Wanted signal characteristics

Input impedance
asymmetrical 75 Q2

Input impedance of oscillator sample socket; only valid for V315LO

asymmetrical 75 Q
V.S.W.R. and reflection coefficient minimum value maximum value
between picture at picture carrier
carrier and sound frequency

carrier frequency

V.S.W.T. max. 4 max. 4
reflection coefficient max. 60% . max. 60%

V.S.W.R. and reflection coefficient at oscillator sample socket; only valid for V315LO

v.s.w.r., v.h.f. | max. 2
v.s.w.r., v.h.f. Il max. 2
reflection coefficient, v.h.f. | max. 33%
reflection coefficient, v.h.f. 111 max. 33%
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V315 3122 128 51170

V315L0 3122 128 51200
R.F. curves, bandwidth typ. 12 MHz
R.F. curves, tilt 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.

A.G.C. range, except channels E2 and E3 min. 40 dB
A.G.C. range, channels E2 and E3 min. 30 dB
Power gain (see also Measuring method of power gain) min. 22 dB
channel E3 typ. 29dB
channel E5 typ. 25dB
channel E12 typ. 29dB
Gain difference between any two channels typ. 6dB
Noise figure max. 10 dB
channel E3 typ. 7dB
channel E5 typ. 8,6 dB
channel E12 typ. 8dB
Unwanted signal characteristics
e Image rejection (measured at picture carrier
; frequency), channels E2 to E12 min. 60 dB
= I.F. rejection (measured at picture carrier
frequency), channel E min. 55 dB
Note: At colour sub-carrier frequency max. 6 dB less rejection.
Harmonic content of oscillator sample; only valid for V315LO
Suppression of harmonics which fall
into the frequency range below 1000 MHz min. 15 dB below oscillator fundamental
R.F. rejection at oscillator sample socket; only valid for V315LO
Signal voltage at oscillator sample socket
(input signals of wanted frequency 70 dB (uV)
into 75 2, tuner operating at nominal gain) min. 20 dB below oscillator fundamental
I.F. rejection at oscillator sample socket; only valid for V315L0O
I.F. signals at oscillator sample socket
(input signals of wanted frequency 70 dB (uV)
into 75 §2, tuner operating at nominal gain) min. 20 dB below oscillator fundamental
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V.H.F. television tuners

V315
V315L0

Oscillator characteristics

Pulling
Input signal of tuned frequency producing
a shift of the oscillator frequency of
10 kHz, at nominal gain
v.h.f. |
v.h.f. I

Shift of oscillator frequency
at a change of the supply voltage of 5%

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 self-oscillating
mixer stage)

at a change of the ambient temperature
from + 25 to + 40 OC (measured after
3 cycles from + 25 to + 60 °C)

I.F. circuit characteristics
Bandwidth of i.f. output circuit

typ. 75dB (uV) into 75 ©
typ. 75 dB (uV) into 75 Q

max. 400 kHz

max. 250 kHz

max. 250 kHz

max. 650 kHz

6 MHz

Note: I.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage is 15 V;

band 11l at minimum gain.

Bandwidth variation of i.f. output circuit
as a result of r.f. tuning and
band switching (reference: v.h.f. 1)

max. 350 kHz

Note: I.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor of
connected in parallel with C1 and R1 is short-circuited; tuning voltage is 15 V.
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V315 3122 128 51170
V315L0 3122 128 51200

detector probe
(Z=750Q)

R1
if. output «+——}

of tuner 220

Fig. 10.

7276933

Detuning of the i.f. output circuit as
a result of r.f. tuning in band 111 max. 350 kHz

Note: I.F. output of the tuner terminated with a modified of Fig. 10, i.e. a 100 pF capacitor is
connected in parallel with C1 and R1 is short-circuited; tuning voltage is 15 V.

Tuning range of i.f. output coil max. 34 to min. 41 MHz
Note: I.F. output of the tuner terminated lwith the circuit shown in Fig. 10; tuning voltage is 15 V.

Attenuation between i.f. injection point
and i.f. output of the tuner typ. 23 dB

Miscellaneoug

Radio interference

Oscillator radiation and oscillator

voltage at the aerial terminal Within the limits of C.I.S.P.R. 13 (1975)
and VDE 0872/7.72.*
For the oscillator radiation above 200 MHz
use is made of the relaxed limit of 2 mV/m
(66 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 1 to 20 Hz for 30 s is connected to the
aerial terminal.

* For V315L0: when the oscillator sample socket is either open or terminated with a shielded resistor
of 75 Q.
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V.H.F. television tuners V315

V315LO

ADDITIONAL INFORMATICN

I.F. injection :

The tuner is provided with an i.f. injection point at the collector of the mixer transistor (coupled via a
capacitor and aresistor to terminal S). The i.f. generator can be connected directly to this point

(Fig. 11).

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. 10.

LF. -
GENERATOR 5 » i.f. injection point
(Z=750)
. 750
72727491
74
Fig. 11.

Connection of the i.f. amplifier

The tuner needs a d.c. path from the i.f. output terminal (T) to earth, preferably via a choke of approx.

5 uH outside the tuner (Fig. 12). Where the tuner is used in combination with a u.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. 12 —
should be used (During v.h.f. operation the voltage across the 470  resistor is 1 to 1,2 V.)
i.f. output of
uhf tuner +—  }—
i.f output of «— T —p i.f. filter
v.hf. tuner damping
resistor choke
S5pH
-l matching
T~ capacitor
4700
. 7272751
w 7
Fig. 12.
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V315 3122 128 51170
V315LO 3122 128 51200

Measuring method of power gain
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10.

36,15 MHz

7276932

Fig. 13.

The RC-circuit roughly matches the i.f. output impedance to 75 2 at the resonant frequency of the i.f.
output circuit, which should be tuned to 36,15 MHz; the bandwidth should be approx. 6 MHz (Fig. 13).

Because the input and output impedances of the tuner are now 75 £2, the power gain can be measured
in the conventional manner by inserting tuner and RC-circuit between a 75 §2 source and a 75 §
detector.

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 Fig. 14. A suitable
tool is available under catalogue number 7122 005 47680.

119-0,1
v‘

!

0
2,2_0,1 ‘é

} 7275077

Fig. 14.

ACCESSORIES

Connector assembly for use of tuner V315 or V315L0 in combination with u.h.f. tuner U322 (or UDI):
connector, catalogue number 3112 200 20720;
washer, catalogue number 3112 221 01220;
clamp, catalogue number 3112 274 13220.
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3122 127 10260
3122 127 10450
3122 127 14730

APPLICATION

These coaxial aerial input assemblies have been developed for application in television
sets with 75 ohm input impedance, for use in v.h.f. as well as in u.h.f. (40-890 MHz).
The connectors meet the demands of both the IEC standards (diameter 9,5 mm) and the
Frenchstandards (diameter 9, 0 mm). They have to be used with plugs complying with the
properties mentioned in DIN 45325, IEC 169-2 (diameter 9,5 mm) and SNIR (diameter

COAXIAL AERIAL INPUT ASSEMBLIES

9,0 mm). The units meet the safety requirements of IEC 65.

AVAILABLE TYPES

Coaxial aerial input assembly 75 Q

Attenuation

Reflection, v.h.f.
u.h.f. .

Catalogue number

:=1dB
1 < 15%
1 <25%
: 3122 127 10260

(?}—j 750input

_L plu?:ning
1

| 9,5*3‘1 |<—
W Al 4
H m ‘ E | 5 l 10.2max
byl o 65202 710;
g.sio.z - o . ll u.sto.a T L __I 2
] ] - = 24 N 1 T 20.2max
3101 T » ] U/
I — 'J L 1 T 8|

35,2203 | 75802l | le—
43£02—> L—
le—18.2+0.3—»] 72995014
/ PHILIPS
— = —
302max 63 3 (] 38201 65501 /
—"
. | /
g ) ot
250 Vo 390pF 3x
—»l |e—pin236
49201
55.2max Dimensions in mm
Auoust 1974 H “ 179



3122 127 10260
3122 127 10450 COAXIAL AERIA L INPUT ASSEMBLIES
3122 127 14730

solder wire into place after P
has been bent around the
cable

soldered with flux

72995031

Recommended fixing of the aerial cable
Soldering conditions: 370 +5 0C; 3,5 +0,5 s

+1

screening fold back
over outer cover

- _‘g,
3 7289502 28 97 =
+02  +045 =
v P % dip soldered

tulle made of shrink
sleeve or tulle made
of outer cover which

is removed by stripping

<6 11—»| 7261778

Cable diameter 25 mm Cable diameter < 5 mm
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COAXIAL AERIAL INPUT ASSEMBLIES

3122 127 10260
3122 127 10450
3122 127 14730

— |
Coaxial aerial input assembly 75 2, with filter
Reflection, v.h.f. =< 25%
u.h.f. < 30%
Frequency characteristic
v.h.f., 50 to 230 MHz <1dB
470 MHZ > 13 dB
700 MHz 23 dB (typical value)
u.h.f., 470 to 850 MHz £1dB
230 MHz =15 dB
100 MHz 40 dB (typical value)
Catalogue number 3122 127 10450
?7511 input
I _[ I plate ing
1 T e
lét-uitE -— I ——VHF. —

7239504

l 10.2 max

7£0.2

[

21.

o

b |

27.2max

™ W
L/ |

-—4.3202

18

o

L— 18.2£03 —»

i max

7299505.4

30.2max

|

3.4$01 6501

T

70LL

390pF 3x

j—pin 2.36

49+01 s . .
Dimensions in mm

55.2 max
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3122 127 10260
3122 127 10450
3122 127 14730

COAXIAL AERIAL INPUT ASSEMBLIES

solder wires into place after PandQ
have been bent around the cables

soldered with flux (2x)

Recommended fixing of the aerial cable
Soldering conditions: 370 £5 °C; 3,5%0,5 s

- 6.5+02 |+—

3*) - 1781 —=
screening fold back 2405 > 2305
over outer cover Tl — l 71—
J— - —f— i [
—— 08 7.4 % 3
— , i o2 fois [ Bl —
e ——— o 192 + tulle made of shrink L gi \
—— 1270 ¢ 10w sleeve or tulle made i—::—‘— dip soldered
of outer cover which ‘ l«ge1wl e
is removed by stripping 0.,3%.2»\«
Cable diameter = 5 mm Cable diameter < 5 mm
” August 1974
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COAXIAL AERIAL INPUT ASSEMBLIES

3122 127 10260
3122 127 10450
3122 127 14730

Coaxial aerial input-assembly 75 , with high-pass filter

Attenuation at 1 MHz

Reflection,

5 MHz
10 MHz
50 MHz

230 MHz :
470 MHz :
850 MHz :

v.h.f. 1

v.h.f. III: <

u.h. f.

Catalogue number

60 dB (typical value)
40 dB (typical value)

: 3122 127 14730

~poeme-

750 input

screening:

- "l' plate
-1

-
1
|
1
]
|
I

7265833

750 output

Dimensions in mm

ﬁ W ‘ l 10.2 max
s.sinz L—+—r”"j L 65203 [ I 7402
L] P 1 i —
215403 N & P =) I
3101 27.2max
; o n,, o
: B =D H
L ° = — Y 18
75202l — o le—saxoz I ymax
352403 < 18.2603—» 7299505 4
PHILIPS J l
~ ] v
30.2max Eg ® } 3 {& 34 Tzon 65401
250V~ 390 pF Mj
—| |e—pin 2.36
4901 —»
55.2 max
TP, 1074 | | ] '7 183



3122 127 10260

3122 127 10450 COAXIAL AERIAL INPUT ASSEMBLIES

3122 127 14730

il

solder wires into place after P has
been bent around the cable

soldered with flux (2x)

Recommended fixing of the aerial cable
Soldering conditions: 370 £50C; 3,5%0,5 s

Cable diameter = 5 mm

7299502

tulle made of shrink
sleeve or tulle made
of outer cover which

is removed by stripping

—| 65+02 |-—

2+05 >

2+05
[T %1—>|
tooy ’ [
o8 974
+02 015

L, 12 ; ®_-dip soldered

H wbitnl zoms
|

Cable diameter < 5 mm
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Surface acoustic wave filters






SW102/M

SURFACE ACOUSTIC WAVE FILTER

The SW102/M is a lithium niobate surface wave device for use as an if. bandpass filter in colour and

)

monochrome TV receivers. It is specifically designed for CCIR system | as used in the United Kingdom.
Its use in place of conventional LC circuitry improves the amplitude and group delay characteristics as
well as avoiding the need for critical adjustments in receiver production. The response characteristics

are stable with life.

QUICK REFERENCE DATA

Frequency
MHz
Vision carrier 39.5
Sound carrier 335
Adjacent vision trap 315
Adjacent sound trap 41.5
Insertion loss (300 £2 source and load) 370
Operating temperature range —10 to +70 °C

Amplitude
dB
-6
typ. =21
< —-40
< —-46
typ. 17

MECHANICAL DATA
5 lead TO-8

4 pins equi.-spaced
on 10.16

13.84
dia

30
&%

—

gy
dia

balanced output

input high

can (earth)

input (earth)

balanced output

Connections

OhON=

Dimensions in mm

'- — 3R
< 0.09max Xl ik
oss/\

T <
l 14.10
267

1

0.38max
Glass climb
typical

08153
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SW102/M

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC134)

Operating ambient temperature
Storage temperature
Pin to pin voltage (short term) max.*

CHARACTERISTICS

Test conditions* *

Ambient temperature
Input drive impedance
Load impedance (balanced)

Amplitude response

Frequency
MHz

Vision carrier {reference level) 39.5
Chroma carrier 35.07
Sound carrier 335
Adjacent vision trap 3156
Adjacent sound trap 415
in-band rippie (p-p) 36 to 38
Out'of band response 0 to 60
Out of band response 60 to 150

—10to+70
—25t0+85
30
25
50
300
Amplitude
dB
—6
typ. max.
-1.5
=21 -19
—-40
—-50 —46
0.5 1.0
-38
-20

*  For maximum operating life, the filter should be used with d.c. isolating capacitors.

oc
oC
\

oC

**  The amplitude level at the vision carrier frequency is —6 dB and is used as the reference for all

relevant measurements,
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Surface acoustic wave filter

General

Insertion loss (300 €2 source and load)

Voltage attenuation ratio {in preferred
application circuit with a 50 £ source
and 300 £2 load)

Group delay (relative to O ns at 39.5 MHz)

Spurious reflections and direct breakthrough
(measured using 2Tsin2 pulse and bar)

2Tsin2 pulse and bar k rating
Temperature coefficient of frequency

Small signal impedance
input
output

Frequency
MHz

36 to 38

37

34.5 10 40.5

39.5

37.0
370

typ.

typ.

min.

max.
max.

typ.

typ.
typ.

SW102/M

17

22

+40

—40
3.0
—90

1.7 k2//16.8
1.7 kQ//6.2

dB
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SW102/M
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Test and basic application circuit
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Surface acoustic wave filter
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SW102/M
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Fig.4 Recommended printed circuit board layout
for surface acoustic wave filter and pre-amplifier

Output
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JL SW211/M

SURFACE ACOUSTIC WAVE FILTER

The SW211/M is a lithium niobate surface wave device for use as an i.f. bandpass filter in colour and
monochrome TV receivers. It is specifically designed for CCIR systems B and G as used in European
and other countries. Its use in place of conventional LC circuitry improves the amplitude and group
delay characteristics as well as avoiding the need for critical adjustments in receiver production. The
response characteristics are stable with life.

QUICK REFERENCE DATA

Frequency Amplitude
MHz dB

Vision carrier 38.9 R
Sound carrier 334 typ. —24
Adjacent vision trap 31.9 < —40
Adjacent sound trap  system B 40.4 < —46

system G 41.4 < —-40
Insertion loss (300 £ source and load) 370 typ. 17
Operating temperature range —10to +70 °C
MECHANICAL DATA Dimensions in mm

Lso/ﬂ 4 pins equi.-spaced
. on 10.16  PCD

ww

-sz,r

o) 457

0.09max 3.81 0-91
X 0.71

l 0.38max

14.10 Glass climb
13.84 - typical
dia

2R L1.0mux

0
15.6 ™
Bg ™

dia 08153

-

o

'

Connections balanced output
input high

can earth

input earth

balanced output

S Sl
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SW211/M

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC134)

Operating ambient temperature
Storage temperature
Pin to pin voltage (short term) max. (note 1)

CHARACTERISTICS

Test conditions (note 2)
Ambient temperature
Input drive impedance
Load impedance (balanced)

Amplitude response

Vision carrier (reference level)

Chroma carrier

Sound carrier

Adjacent vision trap

D system B (noie 3)
system G (note 4)

In-band ripple (p-p)

Out of band response

Out of band response

Notes

—10to+70
—25to +85
30
25
50
300
Frequency Amplitude
MHz dB
38.9 —6
min typ. max.
34.47 -6 -4
334 -27 =25 -20
31.9 —40
40.4 -50 -—46
41.4 —-45 —40
36 to 38 05 1.0
0 to 60 -38
60 to 150 -20

1. For maximum operating life, the filter should be used with d.c. isolating capacitors.

2. The amplitude level at the vision carrier fre

relevant measurements.
3. 7 MHz channel spacing.
4. 8 MHz channel spacing.

quency is —6 dB and is used as the reference for all

oC
ocC
\%

oc

10
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Surface acoustic wave filter SW21 1 / M

General
Frequency
MHz

Insertion loss (300 £ source and load) 36 to 38 typ. 17 dB
Voltage attenuation ratio (in preferred

application circuit with 50 ) source

and 300 £ load) 37 typ. 22 dB
Group delay (relative to 0 ns at 38.9 MHz) 34.11039.66  see fig.2
Spurious reflections and direct breakthrough

(measured using 2TsinZ pulse and bar) 38.9 max. —40 dB
2Tsin2 pulse and bar k rating 30 %
Temperature coefficient of frequency typ. —-90 ppm/°C
Small signal impedance

input 37.0 1.3 kS2//22 pF

output 37.0 1.4 k§2//6.7 pF

Test and basic application circuit

N

500 b (g 5 3000
Vin Vout
| 3 |

osci&fior @ l 20— ?1/ L ‘

Saw filter D8154

. .V
Voltage attenuation ratio = —mn
out

Fig.1
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SW211/M
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o
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SW211/M

)

Surface acoustic wave filter
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SW211/M

*1f required, see circuit diagram

Fig.5 Recommended printed circuit board layout
for surface acoustic wave filter and pre-amplifier

Output
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