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Television tuners SE LECT'ON
V.H.F./UH.F. TUNERS
FE617Q USF10 M33 uvaii UV411HKM
FE618Q USF10A mM34 uv412
System C.C.I.R:BGH |CC.LR.:L,L' R.T.M.A.: MN |C.C.I.R.: B,G C.C..R.:D
Channels
vh.f. E2toC* E2to E4* A2 to A6 N21to C C1toC5
E5 to E12 M4 to E12 A7 to A13 M4 to E12 C6 to C12
u.h.f. E21 to E69 L21to L69 A14 to A83 E21 to E69 C13 to C57
Frequency ranges 46 to 110 48 to 68 54 to 88 44 to 92 48 to 92
(MHz) 111 t0 300 128 to 306 174 t0 216 162 to 230 167 to 224
470 to 861 470 to 861 470 to 890 470 to 861 470 to 870
I.F. frequency (MHz)
picture 38,9 32,7 45,75 38,9 37,0
sound 334 39,2 41,25 334 30,5
Divider ratio 256 256 256 or 64 256 or 64 -
(FE618Q only) (USF10A only) (M34 only) (UV412 only)
Supply voltage +12Vv 10% +12vi1v +12V 210% +12V 10% +12VE10%
Tuning voltage +0,8to+28V +05t0+28V +065t0+28V|(+1to+28V +1to+28V
A.G.C. voltage +25Vto+7V |+825t10+085V |+10to 0V +9,2t0+0,85V|+9,2t0 + 0,85V
Ampilification, typical | — 20d8 32dB 26 dB 27d8
Noise figure, typical - 7d8 8dB 5dB 5dB
Overall dimensions
I'x wx h (mm) 147 x 20 x 55 94 x 24x 73 86 x 23 x 81 95x 23 x 77 95x 23 x 77
Aerial input plug IEC coaxial female phono phono or |IEC IEC
plug on cable
Meets Amtsblatt
DBP69/1981 no no no no no
Page 25 121 39 133 149
* cable: * cable:
S01 to S1 CtoQ
S2 to S20 '
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SELECTION

GUIDES
V.H.F./JU.H.F. TUNERS
Uv417/MK2 uva31 Uv461 uv4an uve1s5
UVv418/MK2 uv462 uva472 UVv616
System C.C.I.LR.:B,G RI.M.A:MN |CC.ILR.:BG C.C.LR.: | C.C...LR.: BG,H
Channels
vh.f. E2toC" A2 to A6 Oto4 41013 E2to C*
ESto E12 A7 to A13 S5to 11 E5 to E12
u.hf. E21 to E69 A14 to AB3 28 to 63 21 to 69 E12 to E69
Frequency ranges 47 to 111 65,25 to 83,25 45 to 101 - 46 to 110
(MHz) 111 to 300 175,2510211,25 | 101 to 222 174 t0 254 111 to 300
470 to 860 471,2510885,25 | 526 to 814 470 to 850 300 to 470
470 to 860
I.F. frequency (MHz)
picture 38,9 45,75 38,875 38,9 389
sound 334 41,25 31,375 329 334
Divider ratio 256 or 64 - 256 - 256
(UV418 only) (UV462 only) (UV616 only)
Supply voltage +12V £10% +12V 210% +12Vv10% +12V 110% +12V £10%
Tuning voltage +1to+28V +1t0+28V +1to+28V +1to+28V +1t0o+28V
A.G.C. voltage +92t0+085V |+9,2t0+085V | +9,2t0 +085V | +9,2t0+0,85V |[+9,2t0+0,85V
Amplification, typical | 18 dB 26d8 24d8 24 dB 40 dB
Noise figure, typical | 8dB 5dB 7dB 6dB 6dB
Overall dimensions
I x wx h (mm) 95 x 23 x 77 95x 23 x 77 95 x 23 x 77 95 x 23x 77 84 x 20 x 55
Aerial input plug phono or IEC phono phono or IEC phono IEC
Meets Amtsblatt
DBP69/1981 yes no no no yes
Page 165 177 193 209 223
¢ cable: ‘ * cable + hyper-
S01 to S1 band:
S2 to S20 S01 to S1
S2 to S20
S21 to S41
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SELECTION

Television tuners
uve17 uve2? uve3s UVF10
uve18 uveas uve3s UVF10A
CC.ILR:BGH |C.C.IR.:L,L’ R.T.M.A.: M,N C.C.LR.: L,L’
E2toC* 02 to 04 A2 to A8 Ato E4
E5to E12 05 to 10° A7 to A13* M4 10 E12
E21 to E69 L21to LBY A14 to AB9 E21 to E69
48 to 110 55 to 84 55to0 1156 41 to 68
111 to 300 128 to 297 121 t0 277 162 to 230
470 to 860 470 to 881 283 to 403 470 to 861
409 to 801
38,9 32,7 45,75 32,7
334 39,2 41,26 39,2
256 256 256 256
(UV618 only) (UV628 only) (UV636 only) (UVF10A only)
+12V10% +12V 110% +12V10% +12viyv
+08to+28vV |+08to+28V | +08to+28V [+05t0+28V
+9,2t0+085V | +9,2t0+0,85V| +9,2t0 +0,85V |+8,25t0 + 0,85V
40d8 40d8 45dB 22d8
6dB 6dB 6,5dB 6dB
84 x 20 x 55 84 x 20 x 565 84 x 20 x 55 94 x 23,6x 73
IEC IEC phono coaxial female, plug on cable
yes yes no no
235 247 259 n
* cable: * cable: * cable:
S01 to S1 CtoQ A-2 to A-1
S$2 to S20 Atol

Jto T

UtoW

AA to RR

SS to EEE

65 and 66
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SELECTION

V.H.F. TUNERS U.H.F. TUNERS
ECL3082 va3i1 CB112 U341(LO)/MK2 | U342(LO)
System R.TMA:MN |R.T.MA.:MN D2-MAC C.C..LR.: GH,K|C.C.IR.:GH,LIK
Channels A2 to A6 A2 to A6 E21 to E69 E21 to E69
A7 0 A13 A7 to A13
Frequency ranges 54 to0 88 54 to 88 950 to 1750 470 to 860 470 to 860
(MHz) 174 t0 216 174 to0 216 ¢
I.F. frequency (MHz) 4795
picture 45,75 45,75 38,9 (G,H) 38,9 (G,H)
39,5 (1K) 39,5 (1,K)
sound 41,25 41,25 33,4 (G,H) 33,4 (G,H)
33,5 (1,K) 33,5 (1,K)
Divider ratio - - - - —
Supply voltage +12Vv10% [+12V110% +12V 5% +12V £10% +12V 110%
Tuning voltage +05t0+28V |+1t0+28V +08to+28V | +1t0o+28V +1t0+28V
A.G.C. voltage +5t0+3V +9,2t0+0,85V ||~ +92t0o+1V +92t0+1V
Amplification, typical | 27 dB 26dB - 23d8 23dB
Noise figure, typical 7d8 5dB 10d8 6,5 dB 6,5dB
Overall dimensions
I x wx h (mm) 99 x 29 x 59 95 x 23 x 77 165x 19x90 | 83 x 18 x 52 83 x 18 x 52
Aerial input plug pin phono E or IEC coaxial female p.Ww. pin
plug
Page 13 285 b 55 n

* Channels 1 to 40 according to WARC77.
** The data on this type will be issued separately.
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Television tuners

SELECTION
GUIDES

U.H.F. TUNERS
U343/U344 U411/U412 U743/U744
CC..R:GHIK |CC.IR:GHIK [C.C.LR.: I
E21 to E69 E21 to E69 E21 to E69
470 to 860 470 to 860 470 to 860
38,9 (G,H) 38,9 (G,H) 39,5
39,5 (1,K) 39,5 (1,K)
33,4 (G,H) 33,4 (G,H) 335
33,5 (1,K) 33,5 (1,K)
256 256 or 64 256
(U344 only) (U412 only) (U744 only)
+12V 10% +12V £10% +12V +10%
+1to+28V +1to+28V +1to+28V
+92to+1V +92t0+085V | +92to+1V
42 d8 25dB 40 dB
6,5dB 7d8B 6,5dB
83 x 18 x 52 94x235x605 | 66x20x38
phono or IEC phono or IEC phono or 1IEC
85 97 109

November 1986

7



SELECTION
GUIDES

COAXIAL AERIAL INPUT ASSEMBLIES

With mains separation

Frequency range
Impedance
Input connector

Safety requirements

40 to 890 MHz

75 2 asymmetrical

meets the demands of IEC 169.2 and DIN 45325
(dia. 9,5 mm), and of SNIR (dia. 9,0 mm)

|EC 65; approbation approvals have been received
or sought from BS|, DEMKO, El, FEMKO, KEMA,
LCEE, NEMKO, SEMKO, SEV and VDE.

cable length insertion loss catalogue number page
mm at frequency
MHz dB
90 3122 127 01240
145 e giies 30 3122 127 03500* 303
250 3122 127 05900
40-890 <1 3122 127 10260
- Jhogriee by 3122 127 10450 307
50-230 <1
- 470 <1 3122 127 14730 307
850 <15
- s e b 3122 127 21300** 313
40-230 <1
- 230300 <15 3122 127 24140 317
470890 <15

-

Amtsblatt DBP69/1981.
** This assembly complies with the requirements of immunity from radiated interference of BS905.

These assemblies comply with the requirements of immunity from radiated interference of

December 1986\ I



Television tuners

PIN

COMPATIBILITY

Pin Compatibility

All tuners of our 600-series and 700-series, and the tuner parts of our 600-series front-ends are pin-
compatible, i.e. the pins for the same function are situated at the same place. However,

the position of the mounting tab at the aerial input side of the tuners in the 700-series (MT4) is
different, because these tuners are smaller. For this reason these tuners are also available with a longer
aerial connector for interchangeability purposes. The front-ends have an extra mounting tab (MT3).

6

+———————————— 600-series tuners —————

je——————— 700-series tuners ————|

00-series front ends

e ¥

IEC.L |IEC] phono

2223 24 27 28 29 30

MT1 MT4

Terminal
A = aerial input connector
5 =a.g.c. voltage
6 =supply voltage, + 12 V

7 = supply voltage, low v.h.f., + 12 V
8 = supply voltage, high v.h.f., + 12V
9 = supply voltage, hyperband, + 12 V

10 = supply voltage, u.h.f., + 12 V
11 = tuning voltage

Fig. 6.

12 = supply voltage, frequency divider, + 5 V
13, 14 = balanced output voltage of frequency divider

15 =earth
16 =i.f. output |

17 =i.f. output I (UV tuners)
Mounting tabs
600-series tuners MT1, MT2
700-series tuners MT4, MT2
600-series front ends MT1, MT2, MT3

LT FTTT

7295668

MT3

November 1986
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ELC3082

QUICK REFERENCE DATA

VH.F. TELEVISION TUNER

Systems
Channels

Intermediate frequencies

C.C.L.R. systems M and N (R.T.M.A.)

A2 to A6 (low v.h.f. band)
A7 to A13 (high v.h.f. band)

picture 45,75 MHz
sound 41,25 MHz
APPLICATION

Designed to cover the v.h.f. channels of C.C.I.R. systems Mand N (R.T.M.A.).
Thanks to its good signal-handling properties, the tuner is especially suited for strong signal areas.

November 1980

13



ELC3082 3122 127 19680

DESCRIPTION

The ELC3082 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 components, in a

metal housing made of a rectangular frame and front and rear covers (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 terminals 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-1-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 (I 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 osillator injection. The oscillator is equipped with a transistor BF324. In the low v.h.f.
position, self-detection of the oscillator signal is used to back-bias the five switching diodes BA482/483/484,
required for band switching between low and high v.h.f. channels. Three capacitance diodes BB809
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 +0,5 V to +28 V.

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

14
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ELC3082 3122 127 19680

MECHANICAL DATA Dimensions in mm
986
|| SN N R N O R | OO
(]
b
0006060 b
o =-28,6 max-+
|+—26,6 —o
=115
- 7 |-
‘—ﬁ%ﬁ‘[ﬂmﬁ —
15,6 TR
'_12..4 ':
Yiae ':: |
i 546
| H
1]
1l
1] 43
i ¥
w \‘/—; 10,3
.E" ho !
22,86(9e)
26—

72699071

|
. L PR \
5 e -
A L 12
A=l muuuuunﬂﬂwﬁr—u‘ 88
,l [
if. injection iif. coil 10 =
point - 164 |-
-— 61,4
%8
Fig. 2.

Terminal 1 = u.h.f. i.f. input
2 =a.g.c. voltage, +5 t0 +2,56 V
3 = switching voltage, +12 V
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

16 November 1980




V.H.F. television tuner, with diode tuning ELC3082:

Mounting

The tuner may be mounted by soldering it on to a prmted 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.

r 91,44 (36e) "
- ,l«.s*gv‘ (4x) :
T
. . (9e)
BTSN i 65 S S *ii Sumil
; 15,24 i
7.62(3e)—1<—>|<—>L-+L‘5" e 762030
(3x) 7273791 (3x)

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

screening folded
_é max back over outer cover

make sure that screw ’

does not protrude deeper shrink

tinned sleeve
f\ "l L‘llﬂ’l‘mﬂ,
7260732.2 . 72607364 “..,‘ 7260738
- e '

3,5 max

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

November 1980
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ELC3082

3122 127 19680

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 59C and a

supply voltage of 12+ 0,3 V.

Semiconductors
P-1-N attenuator
r.f. amplifier
mixer
oscillator
tuning diodes
switching diodes
i.f. amplifier

Ambient temperature range
operating
storage

Supply voltage

Current drawn from +12 V supply at nominal gain

low band
high band

Notes — At 40 dB gain reduction the currents decrease about 5 mA.

2x BA379

BF480

BF324

BF324

3 x BB809

5 x BA482/483/484
BF324

+5 to +550C
—25 to +85 0C

+12V £ 10%

46,5 mA + 10%
63,5 mA + 10%

— The supply voltage at terminal 4 should be carefully filtered to avoid hum modulation in
one of the P-1-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)

low band, at nominal gain
at 40 dB gain reduction

high band, at nominal gain
at 40 dB gain reduction

A.G.C. current
at nominal gain
with a.g.c.

Tuning voltage range (Figs 7 and 8)

Current drawn from 28 V tuning voltage supply

+5+02V*
+3,3 V (typical)
+5+02V*
+3,3 V (typical)

max. 1 mA
max. 1 mA
+0,5t0 +28 V
max. 0,5 uA

Note — The source impedance of the tuning voltage, offered to terminal 6, must be max. 100 k{2 at

tuning voltages below 5 V.

Switching voltage
low band
high band

open circuit
+12V +£10%

Note — In the low bard 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 50 M.

* 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.

18
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V.H.F. television tuner, with diode tuning

ELC3082

gain reduction (dB)

(MHZ)

picture carrier frequency

7273769

agec. characteristic
fow band
0
10
20
30
40
50
60
6 5 4 3 2
agc. voltage (V)
Fig. 5.
7273708
low band
90
Nl
{A6
80
JAS
70
AL
60 1A3
F JA2
T
500 20 30

tuning voltage (V)

Fig. 7.

7273790

agec. characteristic
high band
]
= 0
c
o
P
S
-l
210
c
‘o
o
20
30
40
50
60
6 S 4 3 2
ag.c. voltage (V)
Fig. 6.
1273707
_ high band
N
§ 210 A1l
>
= {a12
=1
4
= 200
v {an
“
»
-
G
b 4A10
o
“; 190
[*]
a 1A9
180 1A8
1A7
1
700 10 20 30

tuning voltage (V)

Fig. 8.
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ELC3082 3122 127 19680

Frequency ranges
low band

high band

Intermediate frequencies

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.

picture 45,75 MHz
sound 41,25 MHz
Input impedance, asymmetrical 75Q
V.S.W.R. (between pictﬁre carrier V.S.W.r. at nom. gain | MaX. V.S.w.r. during
and sound carrier) gain control
low band max. 3,5 max. 3,5
high band max. 4 max. 4
A.G.C. range
low band min. 40 dB (typ. 54 dB)
high band min. 40 dB (typ. 50 dB)
R.F. curves
bandwidth, low band typ. 7to 10 MHz
high band typ. 8 to 10 MHz
tilt, low band max. 3dB
high band max. 3dB
Power gain (see also MEASURING METHOD OF POWER GAIN)
! low band min. 24 dB
1 channel A2 typ. 27 dB
channel A6 typ. 29dB
‘ high band min. 25dB
channel A7 typ. 28 dB
| channel A13 typ. 31dB
Noise figure
low band max. 9,5 dB (typ. 7 dB)
high band max. 9,5 dB (typ. 7,5 dB)
I.F. rejection
low band, channel A2 min. 54 dB
channel A3 min. 57 dB
channels A4 to A6 min. 60 dB
high band min. 60 dB

20 November 1986



V.H.F. television tuner, with diode tuning

ELC3082

Image rejection
low band
high band

Signal handling

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

cross-modulation (1%)
in channel
wanted signal: picture carrier frequency,
interfering signal: sound carrier frequency
in band
wanted signal: picture carrier frequency
of channe! N.
interfering signal: picture carrier of
channel N £ 2
interfering signal: picture carrier of
channel > N +3

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 prod-
ucing a shift of the oscillator frequency of 10 kHz,
low band
high band

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

Shift of oscillator frequency at a change of the
supply voltage of 5%

low band

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

low band

high band

min. 56 dB
min. 50 dB

max. gain with a.g.c.
typ. 20mV typ. > 500 mV
typ. 100 mV typ. > 500 mV
typ. 260 mV typ. > 500 mV
typ.

50 mV } .
typ. >500 mV

typ. 50 mV
typ. 30mV

} A

max. 150 kHz

max. 300 kHz
max. 300 kHz

max. 150 kHz
max. 150 kHz

* 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. :

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

w (November 1980 21



ELC3082 3122 127 19680

Drift of oscillator frequency
at a change of the ambient temperature from 25 to 50 °C

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.1.5.P.R. Recommendation 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.
Surge protection
Protection against voltages max. 5kV

Note: Three discharges of a 470 pF capacitor into the aerial terminal.

22
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V.H.F. television tuner, with diode tuning ELC3082

ALIGNMENT OF THE I.F. CIRCUIT

For i.f. injection the u.h.f. i.f. input (terminal 1) or the i.f. injection point at the collector 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.

LF . 4700
GENERATOR

u.h.f. input terminal
or if. injection point

4 72737646

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 injection via the u.h.f. i.f. input.

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 1500 detector probe 3dB
of tuner (Z=500 or 750) ¥

68pF

1/ 72737851

Fig. 10. Fig. 11.

7273706

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 43,5 MHz. The bandwidth should be approx. 4,5 MHz.

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

* Reference: normal operation with r.f. signal via aerial input.
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FE617Q FE617QM
FE618Q/256 -=—
FE618QM/256

VHF./UHF. TELEVISION TUNER AND |F. DEMODULATOR

QUICK REFERENCE DATA

Systems C.C.1.R. systems B, Gand H
Channels off-air cable

low v.h.f. E2toC S01 to S1

high v.h.f. ES5 to E12 S2 to S20

u.hf. E21 to E69
Intermediate frequencies

picture 38,90 MHz

colour 34,47 MH2

sound 1 33,40 MH2z

sound 2 33,16 MHz
Video output signal

peak-to-peak voltage 2,1to28YV

top sync level 22to26V -
Intercarrier sound output signals

5,50 MHz 200 to 500 mV r.m.s.

5,74 MHz 90 to 225 mV r.m.s.
APPLICATION

Designed to cover the tuner function according to the C.C.I.R. systems B, G and H with extended
v.h.f. frequency ranges, combined with a quasi split sound i.f. function to demodulate the video signal
and to convert the sound signal.

The tuner part of the FE618Q(M)/256 is equipped with a frequency divider, which makes it suitable
for digital tuning systems based on frequency synthesis; for the remainder it is equal to type FE617Q(M).

Available versions -
aerial input frequency
connector divider (IC) catalogue number

FE617Q IEC t.b.f.

FE617QM IEC 3122 237 10170

FE618Q/256 IEC 1:256 3122 237 10030

FE618QM/256 IEC 1:256 3122 237 10020

These types comply with the requirements of radiation, signal handling capability, and immunity from
radiated interference of Amtsblatt DBP69/1961, and for Finland E.I.S. bulletin T33-82, section 4, when
installed professionally in an adequare TV receiver.
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FE617Q FE617QM
FE618Q/256
FE618QM/256

DESCRIPTION

The front ends contain v.h.f./u.h.f. tuners with electronic tuning and band switching, covering the low
v.h.f. band (frequency range 46 to 110 MHz), the high v.h.f. band (frequency range 111 to 300 MHz),
and the u.h.f. band (frequency range 470 to 860 MHz).

Mechanically, the front ends consist of a tuner part and an i.f. part built on separate low-loss printed-
—s wiring boards, carrying all components, in a housing made of a rectangular diecast metal frame and front
and rear covers (see Fig. 3). The common IEC coaxial aerial connector (75 £2) is integrated in one of the
frame sides of the housing, all other connections (supply voltages, a.g.c. voltage, tuning and switching
voltages, i.f. output) are made via terminals in the underside. The mounting method is shown in Fig. 4.

Electrically, the tuner part consists of v.h.f. and u.h.f. parts (see Fig. 1). They are equipped with a

common aerial input and provided with r.f., MOSFET input stages. The v.h.f. mixer, v.h.f. oscillator
and i.f. amplifier functions are provided by a tuner IC. This IC has terminals between mixer and i.f.
amplifier to connect the i.f. preselection.

The r.f. band pass filter and oscillator circuits are tuned by 7 tuning diodes; band switching is achieved
by 4 switching diodes.

The u.h.f. part of the tuner has a high-pass input circuit connected to gate 1 of an input MOSFET
tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode is formed
by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode. The i.f. signal
from the mixer diode is amplified by the i.f. pre-amplifier of the tuner I.C.

The r.f. band pass filter and oscillator circuits are tuned by 4 tuning diodes.

In all bands the tuner is gain-controlled via gate 2 of the input MOSFET tetrode.
A test point TP1 is provided for i.f. injection.

The electrical circuit of the FE618Q(M)256 is extended with a frequency divider (division ratio of 256),
with inputs connected-to the v.h.f. and u.h.f. oscillators. The symmetrical ECL outputs are connected
to terminals 13 and 14.

The i.f. part is of the quasi-split sound type. It has separate ICs for video demodulation and sound
conversion (see Fig. 2).

The demodulated (CVBS—) video signal is available at the video output of the front end and the converted
—e sound signal, with intercarrier frequencies of 5,50 MHz and 5,74 MHz, is available at the sound output.

—= In the i.f. part of the QM versions a video identification signal is also generated. This can be used to mute
the sound in case of “’no video” and is available at the video identification output.

Terminal designations in Fig. 3

A
6
7
8
10
1
12

= aerial input (IEC female 75 2)

= supply voltage, tuning part, + 12 V

= supply voltage, low v.h.f., + 12 V

= supply voltage, high v.h.f., + 12 V

= supply voltage, u.h.f., + 12 V

= tuning voltage, + 0,48 to + 28 V

= supply voltage, frequency only for
divider, + 5 V FE618Q/256

13, 14 = balanced output voltage of and

frequency divider (1 k$2) FE618QM/256

15 = earth

22 = switching voltage a.f.c.

23 = a.f.c. output

24 = i.f. sound

27 = earth

28 = video output

29 = video identification output,
QM versions only

30 = supply voltage, i.f.,
demodulation part,+ 12 V
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MECHANICAL DATA
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FE617Q FE617QM
FE618Q/256
FE618QM/256

Mass approx. 160 g

Mounting

The unit may be mounted by soldering it on to a printed-wiring board (using the piercing diagram
shown in Fig. 4). The construction and positioning of the 3 mounting tags is such that a ‘click’ indicates
the correct seating of the unit on the printed-wiring board. The unit may be mounted anywhere in the
receiver and there are no restrictions on orientation.

The solderability of the terminals and mounting tags is according to IEC 68-2, test Ta (235 + 5 OC,
2+ 0,5 s). The resistance to soldering heat is according to |IEC68-2, test Tb (260+ 5 ©C, 10 + 1 s).

21,3 22,8 min 5 min

7eb !

62,25=98¢eb ———»l

7206357

a5
(1) Only for FE618Q/256 and FE618QM/256 1 eb = 0,025 inch

Fig. 4 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is
+0,05 mm.

In order to withstand vibrations, shocks and bumps that could damage the solder joints of the mounting
tags, the front end should be mounted and soldered without clearance between the supporting area and
the printed-wiring board.

This can be achieved by:

— twisting the mounting tags 189 (—39); or

— pressing the front end against the printed-wiring board during soldering; or

~— supporting the front end at its aerial connector.

If the aerial connector is used as a direct input to the television set, it should be supported to prevent
the printed-wiring board from stress. '
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FE617Q FE617QN?

V.H.F./U.H.F. television tuner and i.f, demodulator FE618Q/256
: FE618QM/256

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 OC, a relative
humidity of 60 + 15%, supply and band switching voltages of 12+ 0,3 V.

General
Semiconductors, v.h.f. bands
r.f. amplifier BF992
mixer TDA5030
oscillator
tuning diodes 7 x BB909
switching diodes 4 x BA482/483/484
d.c. blocking diodes 2 x BAS15
Semiconductors, u.h.f. bands
r.f. amplifier BF990
oscillator BF970
mixer 1SS99
tuning diodes 4 x BB405
Frequency divider - SP4653
Semiconductors, i.f.
i.f. amplifier and demodulator TDA2541
quasi-split-sound circuit TDA2545A
synchronization circuit TDA2577A
video output transistor BC548
S.AW. filter OFW G3203
Ambient temperature range
operating —10to +60°C
storage —25to +859°C
Relative humidity max. 95%
Voltages and currents
Supply voltages (tuner and i.f. part) +12V £ 10%
Currentdrawn from + 12 V supply
v.h.f. bands max. 50 mA
u.h.f. bands max. 45 mA
bandswitching max. 15 mA
i.f. part max. 200 mA,

without mute 140 mA

For operation in all bands the terminals 6 and 30 are permanently connected to their voltage supplies.
Additionally the supply voltage for band switching is connected to:

terminal 7 for operation in low v.h.f. band
terminal 8 for operation in high v.h.f. band
terminal 10 for operation in u.h.f. bands

w F)ecember 1986 31



VREB17Q FE617QM
FE618Q/256
FE618QM/256

Tuning voltage range

Current drawn from 28 V tuning voltage supply

at Tamb = 25 °C and 60% R.H.
at Tamp = 26 OC and 95% R.H.
at Tamp = 60 °C and 60% R.H.

+08to+28V

max. 0,5 uA
max. 2 puA
max. 2 uA

Note: The source impedance of the tuning voltage offered to terminal 11 must be maximum 47 k2.

Aerial input characteristics
Input impedance

V.S.W.R. and reflection coefficient
(values between picture and sound carrier,
as well as values at picture carrier)
V.S.W.I.
v.h.f. bands
u.h.f. bands
reflection coefficient
v.h.f. bands
u.h.f. bands

Gain limited sensitivity level
v.h.f. C.C.1.R. channels and u.h.f. channels
S-channels

A.G.C. limited aerial input level
v.h.f. bands
u.h.f. bands

Oscillator voltage level (fundamental and
harmonics up to 1000 MHz) at the input
v.h.f. bands
u.h.f. bands

Surge protection

Tuning characteristics

Frequency ranges
low v.h.f. band

high v.h.f. band

u.h.f. bands

75 Q

at nominal gain and during gain control
max. 4
max. 5

max. 60%
max. 66%

typ. 25 dB (u#V), max. 33 dB (uV)
typ. 29 dB (uV), max. 37 dB (uV)

min. 100dB (uV)
min. 90dB (uV)

max. 44 dB (uV)
max. 66 dB (uV)

max. 5 kV

channel E2 (picture carrier 48,25 MHz) to
channel S1 (picture carrier 105,25 MHz).
channel S2 (picture carrier 112,25 MHz) to
channel S20 (picture carrier 294,25 MHz).
channel E21 (picture carrier 471,25 MHz) to
channel E69 (picture carrier 855,25 MHz).

The frequency ranges remain valid under the specified operating conditions during the entire life time

of the unit.

The oscillator frequency is higher than the aerial signal frequency.

32
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V.H.F./U.H.F. television tuner and i.f. demodulator

FE617Q FE6t7GM

FE618Q/256"
FE618QM/256

Slope of tuning characteristic
low v.h.f. band, channel E2

channel S1
high v.h.f. band, channel S2

channel S20
u.h.f.bands, channel E21

channel E69

Tuning voltage range within which the divided
oscillator frequency increases monotone
with the tuning voltage (FE618 versions only)

Slope of tuning characteristic
low v.h.f. band
high v.h.f. band
u.h.f. bands

Tuning voltage range within which the
tuning frequency increases monotone
with the tuning voltage

Time constant of varicap voltage

Aerial input level causing detuning
of —300 or + 1000 kHz

v.h.f. bands

u.h.f. bands

Oscillator characteristics

Shift of oscillator frequency at a change
of the supply voltage of 5%

v.h.f. bands

u.h.f. bands

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 band switching)

at a change of the ambient temperature
from + 25 to + 50 °C and
from+25to+09C

v.h.f. bands

u.h.f. bands

at a change of humidity from 60 £ 15%
1093+ 2%, at Tamp =256+ 50C

low v.h.f. band
* high v.h.f. band

u.h.f. bands

5 MHz/V
1 MHz/V
10 MHz/V
2 MHz/V
22 MHz/V
5 MHz/V

typical values «—

0,45t0 30 V

1 to 6 MHz/V
2to 14 MHz/V
4 to 25 MHz/V

045t030V
1,5ms

min. 100dB (uV)
min. 90dB (uV)

max. 250 kHz
max. 500 kHz

max. 250 kHz

max. 250 kHz

max. 500 kHz
max. 1000 kHz

max. 500 kHz
max. 1000 kHz
max. 1500 kHz
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FE617Q FE617QM
FE618Q/256
FE618QM/256

Frequency divider characteristics (FE618Q/256 and FE618QM/256 only)

Supply voltage +5V 5%

Current drawn from + 5 V supply max. 35 mA; typ. 25 mA
Output voltage, unloaded, measured with probe 10 MQ/11 pF min. 0,5 V(p-p)

Output impedance typ. 1 k2

Output imbalance max. 0,1V

A.F.C. output characteristics

Output capacitance typ. 1,2 nF

Output voltage, when loaded with 25 k2

A.F.C. switched off 6V

A.F.C. switched on
voltage for an aerial input of 50 dB (uV)

correctly tuned 6V

detuning of + 100 kHz max. 1,5V

detuning of —100 kHz min. 10,5V
A.F.C. output slope at V4¢. = 6 V and
Vaerial = 50 dB (uV) min. 50 V/MHz, max. 150 V/MHz
A.F.C. voltage when no aerial input min. 3V, max. 8 V

Video output characteristics

Measuring conditions: video output (terminal 28) loaded with 155 £, decoupling of i.f. supply
(terminal 30) with 220 uF.

Video peak-to-peak voltage, video modulation

100%, rest carrier 10% min. 2,1V, max. 2,8V
—e» Top sync level min. 2,2V, max. 26 V
No-signal level min. 5,0V, max. 5,7V

Video signal expansion for a change of
the aerial input signal level from 40 dB (uV)
to 90 dB (uV) max. 0,5 dB

Unweighted video signal to noise ratio for
an aerial input level of 50 dB (uV)

v.h.f. C.C.1.R. channels typ. 36 dB, min. 33dB
S-channels typ. 34 dB, min. 31 dB
u.h.f. channels typ. 32 dB, min. 29 dB
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FE618QM/256

FE617Q FE617QM
V.H.F./U.H.F. television tuner and i.f. demodulator FE618Q/256

Unweighted video S/N-ratio for Vagrial = 70 dB (uV)
v.h.f. C.C.I.R.-channels
S-channels
u.h.f. channels

Flatness (0,1 — 3,5 MHz)
v.h.f./u.h.f. for Vgerial up to 70 dB (uV)
v.h.f. for Vaerial = 100 dB (uV)
u.h.f. for Vgerial = 90 dB (V)

Group delay time deviation (0,1 — 3,5 MHz)
for Vaerial up to 70 dB (uV)
v.h.f., channels E3 and up; u.h.f. channels
v.h.f., channel E2 minus 1 MHz

Gain drop at colour carrier for
Vaerial = 70 dB (uV); 1 MHz reference
- at 4,43 MHz

at 4,00 MHz

at 4,80 MHz

Group delay time deviation .
at colour carrier frequency (4,43 MHz

2T-impulse response
top level referred
to black-white response
50% level width
K-rating
Differential gain
Differential phase
Field time waveform distortion
Line time waveform distortion

1,07 MHz sound-chroma interference level conditions
gain control
picture carrier/colour carrier ratio
picture carrier/sound carrier ratio
40 dB interference distance at video output

typ. 46 dB
typ. 44dB
typ. 46 dB

max. 3dB
max. 4 dB
max. 4 d8

max. 50 ns
max. 60 ns

typ.5dB  max.8,5dB
typ. 2dB
typ. 11dB

typ. 60 ns

typ. 105% min. 85% max. 125%
min. 180 ns max. 220 ns
max. 4%

typ. 4% max. 10%
typ. 20 max. 100
max. 10%
max. 10%

30dB -~
16d8

10dB

typ. 90 dB (uV)
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“FEB17Q FE617QM
FE618Q/256
FE618QM/256

Sound carriers rejection

5,48 MHz to 5,52 MHz min. 50 dB

5,74 MHz min. 35 dB
Level residual i.f. carrier and harmonics max. 3,5 mV
Frequency divider interference distance for
Vaerial = 50 dB (uV) (referred to 1 MHz) min. 40 dB
Image rejection for Vgrigl = 70 dB (uV)

v.h.f. bands min. 66 dB

u.h.f. bands min. 53 dB
First repeat spot interference aerial input level

v.h.f. bands min. 75 dB (uV)

u.h.f. bands min. 63 dB (uV)

Unwanted aerial input level for 1% cross modulation at
a wanted signal level of 50 dB (uV)

Nt 1vhf. min. 74 dB (uV)
N+ 1uh.f, ) min, 74 dB (uV)
In-band v.h.f.-low, N + 2 typ. 92 dB (uV)
In-band v.h.f.-high, N + 3 typ. 92 dB (V)
In-band u.h.f., Nt 5 typ. 100 dB (uV)
Out-of-band min. 100 dB (uV)
—» Breakthroughs typ. 80 dB (uV)
Ripple susceptibility
atpins 7, 8 and 10 min. 5 mV (p-p)
at pins 6 and 30 min. 30 mV (p-p)
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V.H.F./U.H.F. television tuner and i.f. demodulator

FE617Q FE617QM
FE618Q/256
FE618QM/256

Video identification (QM versions only)
Load impedance 100 k2

Output voltage (terminal 29)
no video
video

Line frequency for guaranteed
video identification

Aerial input sensitivity level

Sound carrier output characteristics

Measuring conditions:
Sound output load impedance (via d.c. block capacitor)

Sound carrier levels related to picture carrier level:
first sound carrier (5,50 MHz)
second sound carrier (5,74 MHz)

Nominal r.m.s. signal level
5,50 MHz
5,74 MHz

D.C. voltage level (terminal 24)

Signal to noise ratio weighted according to
C.C.1.R. 468-3, determined after f.m.-detection for
aerial input signal level 70 dB (uV) and
video contents:

black, 5,50 MHz

black, 5,74 MHz

5 kHz sine wave, 5,50 MHz

5 kHz sine wave, 5,74 MHz

250 kHz sine wave, 5,50 MHz

250 kHz sine wave, 5,74 MHz

min. 10V
max. 0,5 V

min. 15,0 kHz; max. 16,2 kHz

typ. 25dB (uV) -—
-—

3kQ

typ. —13dB

typ. -20dB

min. 200 mV; max. 500 mV
min. 90 mV; max. 2256 mV

min. 4,8 V; max.7 V

typ. 50 dB

typ. 55dB

min. 42 dB; typ. 50 dB

min. 40 dB; typ. 50 dB -
min. 42 dB; typ. 50 dB

min. 32 dB; typ. 34 dB
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FE617Q FE617QM
FE618Q/256
FE618QM/256

Miscellaneous

Radio interference
Oscillator radiation and oscillator
voltage at the aerial terminal

Microphonics

— Surge protection of aerial input
against voltages

Note: 10 discharges of a 470 pF capacitor into the aerial terminal.

Protection against flashes

Within the limits of C.I.S.P.R. 13
(1975) + amendment 1 (1983),
VDEQ0872/7.72., Amtsblatt
DBP69/1981, and for Finland
E.L.S., bulletin T33-82, section 4,
when applying the unit in an
adequate TV receiver

There will be no microphonics,
provided the unit is installed
in a professional manner.

max. 5kV

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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M33

M34
VHF.JUHF. TELEVISION TUNERS

QUICK REFERENCE DATA
Systems R.T.M.A. systems M and N
Channels

low v.h.f. band A2 to AB

high v.h.f. band A7 to A13

u.h.f. bands A14 to A83
Intermediate frequencies

picture 45,75 MHz

sound 41,25 MHz

colour 42,17 MHz
APPLICATION

Designed to cover the v.h.f. and u.h.f. channels of R.T.M.A. systems M and N.

The tuner is provided with a frequency divider (1 : 256 or 1 : 64), which makes it suitable for digital
tuning systems based on frequency synthesis.

Available versions

tuner type z::::;;%‘:t freque:\:t\ilod ivider catalogue number
M33 phono - 3122 127 09710
M34 phono 64 3122 127 09750
M34/256 phono 256 3122 237 00070
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M33
M34

DESCRIPTION

The M34 is a combined v.h.f./u.h.f. tuner with electronic tuning and band switching, covering the low
v.h.f. band (frequency range 54 to 88 MHz), the high v.h.f. band (frequency range 174 to 216 MHz),
and the u.h.f. bands (frequency range 470 to 890 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 covers (see Fig. 2). The common coaxial phono
aerial connector (75 £2) is on one of the frame sides. The coaxial i.f. output is at the top. All other
connections (supply voltages, a.g.c. voltage, tuning and switching voltages, prescaler outputs) are made
via terminals in the underside. The mounting method is shown in Fig. 3.

Electrically, the tuner comprises v.h.f. and u.h.f. parts (see Fig. 1). The v.h.f. aerial signal is fed via
switchable low and high v.h.f. tuned input filters to gate 1 of an input MOSFET tetrode (with internal
gate protection against surge).

The input filters are provided with an i.f. and f.m. suppression circuit. The drain load of the MOSFET
tetrode is formed by a double tuned switchable bandpass filter, transferring the r.f. signal to the
emitter of the mixer transistor. The oscillator signal is also fed to the emitter of the mixer transistor.

The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit. The i.f. signal is
coupled out via an additional i.f. amplifier. A test point (T.P.) is provided 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 test point is accessible through a hole in the top of the tuner and is connected to the collector

of the mixer transistor.

The single tuned input, the r.f. band pass filter and oscillator circuits are tuned by 4 tuning diodes; band
switching is achieved by 5 switching diodes.

The u.h.f. part of the tuner consists of a single tuned input circuit connected to gate 1 of an input
MOSFET tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode
is formed by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode.

The i.f. signal from the mixer diode is amplified by the v.h.f. mixer transistor, now operating as an i.f.
amplifier.

The r.f. bandpass filter and oscillator circuits are tuned by 3 tuning diodes.

In all bands the tuner is gain-controlled via gate 2 of the input MOSFET tetrode.

The electrical circuit contains a frequency divider (division ratio 256 or 64), with inputs from thev.h.f. and
u.h.f. oscillators. The compliementary outputs are connected to terminals 12 and 13.

40
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M33

M34
MECHANICAL DATA Dimensions in mm
123
32,3
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Fig. 2a.
Terminal
1 = aerial 8 = tuning voltage, 0,65 to 28 V
2 = supply voltage, u.h.f., + 12V 9 = earth
3=a.g.c.voltage,+ 10to+ 1V 10 = earth
4 = supply voltage, low v.h.f., + 12V 11, 12 = balanced output voltage of frequency divider
5 = supply voltage, high v.h.f., + 12V 13 = supply voltage, frequency divider, + 5 V
6 = earth 14 = i.f. output

7 = supply voltage, v.h.f./u.h f., + 12V
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V.H.F./U.H.F. television tuners M33
M34

7275076

Fig. 2b 1.F. output coil.
Torque for alignment: 2 to 20 mNm.
Press-through force: < 10N.

Mass approx. 125 g

Mounting

1,14 mm (0,045 in) square pins of the Molex 2161 series must be inserted in holes with a diameter of
1,5 mm in a printed-wiring board of which the piercing diagram is given in Fig. 3. Pins in holes marked A
are to protect the tuner against reversed mounting. Height of the pins above the component side of the
board should be 10 + 1 mm.

The tuner can be mounted anywhere in the receiver and fixed by means of bolts and nuts, e.g. M5.
There are no restrictions on orientation.
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1,5_0'05 3,96 32,3 5
(14x) (11x)
112,3 7295237

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

Marking
The tuner is provided with a label, stuck on the top face, on which the following data are printed:

type number M34

catalogue number

letter code for origin

change code

data code (year and week), a belt number can be added.
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M33
M34

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 OC, a relative
humidity of 60 + 15%, an air pressure of 86 to 106 kPa, a supply voltage of 12 + 0,3 V and an a.g.c.

voltage of 10+ 0,2 V.

General

Semiconductors, v.h.f. bands
r.f. amplifier
mixer/i.f. amplifier
oscillator
tuning diodes
switching diodes
d.c. blocking diode

Semiconductors, u.h.f. bands
r.f. amplifier
oscillator
mixer
tuning diodes
frequency divider

Ambient temperature range
operating
storage

Relative humidity

UL/CSA requirements

All insulating material is UL and CSA recognized.

All parts meet the flammability specification UL94HB.

Voltages and currents
Supply voltage (Vg)

Current drawn from + 12 V supply

v.h.f. bands
u.h.f. bands

Bandswitch voltages (Vg)

terminal
band 2 4 5 7
low v.h.f. 0 +12V 0 +12Vv
high v.h.f. 0 0 +12V +12V
u.h.f. +12V 0 0 +12V

Ripple susceptibility of Vg and Vg

Frequency divider supply voltage

BF982

2x BF324

BF926

4 x BB809

3 x BA482, 1 x BA483, 1 x BA484
1N4148 or BAS15

BF980

BF970

18599

4 x OF643

SP4632 (+64), SP4653 (+ 256)

Oto+60°C
—25t0+70°C

max. 95%

+12V £ 10%

max. 50 mA; typ. 44 mA
max. 50 mA; typ. 44 mA

+ 12 V £ 10%, deviation
from Vg less than + 10/—5%

min. 5 mV p-p
5V+05V
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V.H.F./U.H.F. television tuners

M33

M34

A.G.C. voltage (Figs 4 to 9)
voltage range +10to 0V
voltage at maximum gain +10+0,2V
voltage at minimum gain +1V
voltage :

v.h.f. band at 50 dB gain reduction +1to+5V
u.h.f. band at 30 dB gain reduction +1to+5V

A.G.C. current max. 20 uA

Slope of a.g.c. characteristic,
within channel A2 to A69 max. 200dB/V

A.G.C. time constant (when driven
from a 10 kS2 source) max. 8 ms

Tuning voltage range (Figs 10, 11 and 12) +065to+28V

Max. permissible tuning voltage 35V (max. 100 uA)

Tuning voltages typical minimum maximum
channel A2 3V 2V 4V
channel A6 15V 12V 19V
channel A7 1MV 8V 17V
channel A13 2V 20V 26V
channel A14 15V 1v 3v
channel A83 24V 20V 27V

Current drawn from 28 V tuning voltage supply
at Tamp =25 °C, R.H. = 60% max. 0,5 uA
at Tamp = 25°C, R.H. = 95% max. 2 uA
at Tymb = 55 °C, R.H. = 60% max. 2 pA

The frequency divider operates at tuning volitages between 0 and 30 V.

Tuning voltage time constant*

Frequencies

Frequency ranges
low v.h.f.

high v.h.f.

u.h.f.

intermediate frequencies
picture
sound

* When driven from a 10 kS2 source.

max. 1,5 ms

channel A2 (picture carrier 55,25 MHz) to
channel A6 (picture carrier 83,25 MHz).
Margin at the extreme channels: min. 2,75 MHz
channel A7 (picture carrier 175,25 MHz) to
channel A13 (picture carrier 211,25 MHz).
Margin at the extreme channels: min. 3,75 MHz
channel A14 (picture carrier 471,25 MHz) to
channel A83 (picture carrier 885,25 MHz).
Margin at channel A14: min. 3 MHz.

Margin at channel A83: min. 4 MHz.

45,75 MHz
41,25 MHz

The oscillator frequency is higher than the

aerial signal frequency.
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M33
M34

Typical a.g.c. characteristics
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Fig. 4 Channel A2, Fig. 5 Channel A6.
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Fig. 6 Channel A7.

Fig. 7 Channel A13.
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V.H.F./U.H.F. television tuners M33

M34
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Fig. 8 Channel A14. Fig. 9 Channel A70.
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M33
M34

Typical tuning characteristics

100 7292868 220 7292889
£ z
s s 4
3 90 " 3 210 /
] ]
z g
& A
s ¥ 7 3 200 7
8 Va § )
g N 5 /
& 70 a g 190 7
§ A/ 2 /
60 ,/ 180
/] /
7
50 170
0 10, . 20 o 10 20 30
tuning voltage (V) tuning vohtage (V)
Fig. 10 Low v.h.f. band. Fig. 11 High v.h.f. band.
200 7202870
an
‘g 800
g
¥ 7%
E
8
§ 600
g /
4
500 /
400

0 10 tuning voltage (V) 20

Fig. 12 U.H.F. bands.

November 1984



V.H.F./U.H.F. television tuners

M33

M34
Wanted signal characteristics
Input impedance 75 Q
V.S.W.R. and reflection coefficient
(values between picture and sound carrier,
as well as values at picture carrier)
V.S.W.T. at nominal gain during gain control
v.h.f. bands max. 5 max. 5
u.h.f. bands max. 5 max. 5
reflection coefficient
v.h.f. bands max. 60% max. 66%
u.h.f. bands max. 66% max. 66%
R.F. curves, bandwidth
low v.h.f. typ. 11 MHz max. 15 MHz
high v.h.f. typ. 13 MHz max. 15 MHz
u.h.f, typ. 20 MHz max. 30 MHz

R.F. curves, tilt

A.G.C. range
v.h.f. bands
u.h.f. bands

Power gain (see also Measuring method of power gain)

low v.h.f.,, 55 MHz
83 MHz

high v.h.f.,175 MHz
211 MHz

u.h.f, 471 MHz
579 MHz
885 MHz

Maximum gain difference
between any two v.h.f. channels
between any two u.h.f. channels
between any v.h.f. and u.h.f. channel

Noise figure

low v.h.f,, 55 MHz
83 MHz

highv.h.f., 175 MHz
211 MHz

u.h.f. 471 MHz
801 MHz
885 MHz

Input signal producing 1 dB gain
compression at nominal gain

on any channel the amplitude difference
between the top of the r.f. resonant curve
and the picture frequency, the sound
frequency, 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. 50 dB
min. 30dB

min. 26 dB, max. 40 dB

typ. 3dB
typ. 4dB
typ. 5dB
max. 6dB
max. 7dB
max. 6dB
max. 6dB
max. 10dB
max. 10dB
max. 12dB

min. 80dB (uV)
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M33
M34

Unwanted signal characteristics
Image rejection (measured at picture carrier frequency)

v.h.f. bands

u.h.f. band, channels A14 to A69
u.h.f. band, channels A70 to A72

I.F. rejection (measured at picture

carrier frequency)
v.h.f. bands
u.h.f. bands

% i.f. interference
v.h.f. bands
u.h.f. bands

920 kHz beat

channels A2 to A69 (a.g.c. from O to 30 dB)
channels A55 to A69 (a.g.c. from 0 to 20 dB)

FM rejection
channel A6, 90,5 MHz

channel A6, 93 MHz to 100 MHz

Colour beat, channel A6 -
CB susceptibility
Breakthroughs

Cross modulation

(1% modulation transfer from unwanted to wanted signal).

min. 60 dB; typ. 70dB
min. 45 dB; typ. 58 dB
min. 40dB; typ. 53 dB

min. 60 dB
min. 60 dB

min. 75 dB (uV)
min. 65 dB (uV)

55 dB
55dB

min. 50 dB
min. 50 dB

min. 50 dB
min. 108 dB (uV)

min. 70dB (uV)

The undesired carrier level shall be equal to or exceed the desired carrier level for all gain values between

maximum gain and 40 dB (v.h.f.), 30 dB (u.h.f.) gain reduction or be:

in v.h.f. channel
in u.h.f. channel
in v.h.f. band (+ 12 MHz)

in u.h.f. band (+ 5 channels)

min. 70 dB (uV)
min. 70 dB (uV)
min. 78 dB (uV)
min. 84 dB (uV)
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V.H.F./U.H.F. television tuners M33
M34

Oscillator characteristics
Pulling

Input signal of tuned frequency producing a
shift of the oscillator frequency of 10 kHz,
at nominal gain min. 74 dB (uV) into 75

Shift of oscillator frequency at a change
of the supply voltage of 5%

v.h.f. bands max. 250 kHz
u.h.f. channels A14 to A69 max. 400 kHz
u.h.f. channels A70 to A83 max. 700 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 band switching max. 250 kHz

at a change of the ambient temperature
from + 25 to + 50 OC (measured after
3 cycles from + 25 to + 55 OC)

v.h.f. bands max. 350 kHz
u.h.f. bands max. 1000 kHz
Drift of oscillator frequency
at a change of humidity

from R.H. = 60 + 2% to R.H. = 93 + 2%
Tamb = 25+ 5°C

low v.h.f. max. 500 kHz
high v.h.f. max. 1000 kHz
u.h.f. channel A14 max. 1000 kHz
u.h.f. channel A83 max. 1500 kHz
Shift during a.g.c.
v.h.f. max. 150 kHz
u.h.f. channels A14 to A69 max. 150 kHz
u.h.f. channels A70 to A83 max. 300 kHz

Frequency divider characteristics

Supply voltage +5V +£10%
Current drawn from + 5 V supply max. 35 mA; typ. 25 mA
Output voltage, output loaded with

62 2 and 18 pF in series min. 440 mV p-p
Interference signal on the i.f. output max. 10 uV
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M33
M34

Miscellaneous
Radio interference
Oscillator radiation

low v.h.f. band, max. 50 uV/m
high v.h.f. band max. 150 uV/m
u.h.f. bands, any single frequency max. 750 uV/m
u.h.f. bands, average of ten individual frequencies max. 350 uV/m
Microphonics There will be no microphonics,

provided the tuner is installed
in a professional manner.

Surge protection

Protection against voltages max. 5 kV

Note: 10 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.

ADDITIONAL INFORMATION
I.F. injection

The test point (T.P.) connected to the collector of the v.h.f. mixer transistor can be used for i.f,
injection via a capacitance of 0,3 pF.

The tuner can be switched to either a v.h.f. or a u.h.f. band, with a tuning voltage of at least 5 V.
Attenuation of injected signal is 20 dB.

Connection of the i.f. amplifier
No special precautions are required to load and to match the i.f. output of the tuner.

Connection of supply voltages

+13Vv

2 3 4 o6
uh.f. low v.h.f. highv.hf. v.hf./uht. 7287914

Fig. 13.

52
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V.H.F./U.H.F. television tuners

M33
M34

Method of measuring power gain
The i.f. output of the tuner should be terminated with 75 2.

43,96 MH2

42,17 MHz

45,75 MHz
sound carrier

picture carrier

7287920

Fig. 14.

No further i.f. alignment is necessary.

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.

075*—
+049 'y

0
22_qy

’ 127501

Fig. 15.
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U341/MK2

U341LO/MK2
U.H.F. TELEVISION TUNERS
QUICK REFERENCE DATA
Systems C.C.L.R. systems | (United Kingdom), G, H and K
Channels E21 to EG9
systems | and K systems G and H

Intermediate frequencies

picture 39.5 MHz 38.9 MHz

sound 33.5 MHz 33.4 MH2z
APPLICATION

These tuners are for use in u.h.f. single-standard receivers. In combination with v.h.f. tuner V317 or
V334 they can be used in v.h.f./u.h.f. receivers.

The tuners meet the special requirements of the United Kingdom.

The U341L0 Mark 2 is a special version of the U341 Mark 2; an output voltage sample from the
local oscillator is available for driving digital tuning systems. Apart from this the tuners are identical.

The tuners are pin-compatible with tuners U341 and U341L0; the a.g.c. circuit is voltage driven.

W ( October 1984
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U341/MK2 3122 127 41492
U341LO/MK?2 3122 127 43392

DESCRIPTION

These are u.h.f. tuners with electronic tuning, covering the u.h.f. band from 470 to 860 MHz (channels
E21 to E69). The tuner circuit is built on a printed-wiring board and enclosed in a metal housing
comprising a rectangular frame and front and rear covers (see Fig.2a). The shielded aerial connection

is on one of the shortest frame sides, all other connections (supply voltages, a.g.c., tuning voltage,

i.f. injection, i.f. output) are made via terminals on the underside. The mounting method is shown in
Figs.3 and 4.

Tuner U341L0 Mark 2 has a coaxial socket on the top of the frame for the oscillator output sample.

Electrically, the tuners consist of an input circuit with a high-pass characteristic and a MOS-FET
tetrode BF980. This tetrode operates at a drain current of about 10 mA, and has good noise figures
and signal handling properties. It also acts as an a.g.c. device, controlled by an a.g.c. voltage fed to
gate 2. This combination has good signal handling properties throughout the a.g.c. range. The drain
load of the MOS-FET tetrode is formed by a double tuned circuit which transfers the signal to the
mixer diode 1SS99. The selectivity of this circuit at the image frequency has been improved by
special means. The mixer diode is driven by an oscillator transistor BF970. For the U341L0 Mark 2
the oscillator sample is fed out of the oscillator via a resistor.

The i.f. signal, from the mixer is amplified by a transistor BF324 in grounded-base configuration.
The combination of the Schottky-barrier diode 1SS99 and the i.f. transistor BF324 ensures good
noise figures and signal handling properties. Three capacitance diodes OF643 tune the double tuned
circuit and the oscillator.

The i.f. output circuit is single tuned with output coupling from the low impedance side. A d.c.
path to earth for the collector current of the i.f. transistor BF324 must be provided outside the
tuner, preferably by a choke of about 5 uH. Damping of the i.f. output circuit and matching 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 is provided at the collector of the i.f. transistor, connected to terminal 7.
U341L0 Mark 2 has a special connection to provide an oscillator output for driving digital tuning
systems.
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U341/MK2
U341LO/MK2

U.H.F. television tuners
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U341/ MK2 3122 127 41492
U341LO/MK2 3122 127 43392
MECHANICAL DATA Dimensions in mm
8.5 max .
[T sampie socket
v (e 9P
}
o8 I \/
-
39.7 r
49.2 ]
2.5 L /\
Yy 5
‘__' N C —
_14‘.4 Y0
1 E 234 L7 01°
aerial 0.8 ,< —-»lleg132 :
3.7 -J - 794 *—————"

AN <D Rl =
AT or,
1 7;7
«—— 485 ——]

M1190
8Imax—— — ul 7283892

v
.

Fig.2a The oscillator sample socket, drawn with dotted lines, applies only to tuner U341LO Mark 2.

Terminal 1 aerial connection
2

3

4

6

7
10

i.f. injection point
i.f. output

r.f. supply voltage, +12 V

a.g.c. voltage, +9.2to + 1 V
tuning voltage, +1 to +28 V
oscillator/i.f. supply voltage, +12 V

Note: When the tuner is operated together with a v.h.f. tuner, only the supply voltage at terminal 6

should be switched off

Mass approx. 75 g

during v.h.f. operation.

<04 Fig.2b L.F. output coil.
Torque for alignment: 2 to 15 mNm
Press-through force: > 10 N
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U.H.F. television tuners U341/ MK2
U341LO/MK?2

Mounting
The tuner may be mounted by soldering it on to a printed-wiring board with connections as shown
by the piercing diagram in Fig.3. (The tuner may also be mounted in a socket. See under accessories.

It is recommended that the tuner be installed in a 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 + 5°C, 10  1s).

1.6(10 %)
- -
? }
\ 134
# % ¢— —? # &3;2 52 4
E
*13.89’\
|*—21.45 —»
! |e—— 29.01 ——
4413 ————
fe—————— 5169 — &
< 74.37 > M1199
- 79.375 > 7278442

Fig.3 Piercing diagram viewed from solder side of board

A coaxial plug has to be used for connection to the socket on the top of tuner U341LO Mark 2;
type 3/2-50 (manufacturer: Daut und Rietz) is recommended. {See under accessories).

The aerial cable should be connected as follows:

— strip the cable according to Fig. 48;

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

— insert the 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.

A 8 C

5

»
R
»

1-]]
-
"l
- — 4-7
= =1[=1[=]

Immunity shield

Bracket

Inner conductor soldered M1198
on aerial tag 7280026

Fig.4 Fixing of the aerial cable.
Recommended cable: DAVU wire CX4004 (outer sheath diameter 5.32 mm).
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U341/MK2 3122 127 41492

U341LO/MK?2 3122 127 43392

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
when used with a v.h.f. tuner V317 or V334, 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 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 BF980
mixer diode 1SS99
oscillator BF970
tuning diodes 3 x OF643
i.f. amplifier BF324
surge protection diode BAV10
Ambient temperature range
operating —10to +60°C
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.

Ripple susceptibility

Defined as the peak-to-peak value of a sine wave signal (20 Hz — 500 kHz) on the supply voltages
causing an amplitude modulation with a modulation depth of 0.28% on the picture carrier after
passing the Nyquist curve of the i.f. filter of a tv receiver.

ripple susceptibility min. 3mV peak-to-peak
Current drawn from +12 V supply

r.f. amplifier, at nominal gain typ. <21 mA

r.f. amplifier, at 30 dB gain reduction typ. 11 mA

oscillator/i.f. amplifier max. <16 mA
A.G.C. voltage (Fig.5)

voltage at nominal gain +9.2+05 V

voitage at 30 dB gain reduction min, +1V

Note: A.G.C. voltages between 0 and +10 V may be applied without risk of damage.
A.G.C. current (Fig.5)

during gain control (0 to 30 dB) max. +1 mA
at nominal gain typ. +0.9 mA
at 30 dB gain reduction typ. +0.1 mA

60
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U.H.F. television tuners

U341/MK2

U341LO/MK2

M1149 M1198 7284582
channel
—_ I 850 A\ LA 569
g0 : oz 2 )
2 gain reduction € >
S T ‘E' < \ \ €61
g 855 MHz -
] 10 0.8 3 & 750
£ g & RN
8 z E \ E51
20 471MHz 0.6 <
p. 5 \
£ 650
a E4
30 1 0.4
—+— a.g.c. current
' : 550 [— 5 €3
40 0.2
E2N
50 0 450
0 25 5 15 10 0 10 20 30
a.g.C. voltage (V) tuning voltage (V)
Fig.5 Fig.6
Tuning voltage range (Fig.6) +1to+28V

Current drawn from + 28 V tuning voltage supply
at 25 °C
1 at 55 0C

J Slope of tuning characteristic

max. 0.15 uA
max. 0.6 uA

min. 4 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.

Oscillator sample signal; only valid for U341LO Mark 2
at + 12 V supply voltage and
Tamb=+25°C
within the given tolerance range of supply
voltage and given operating temperature range,
and within the tuning voltage range + 0.5 to + 30 V

typ. 90 dB (uV) into 75 Q

min. 80 dB (uV) into 75
max. 105 dB (uV) into 75 2

Note: A tuning voltage higher than + 28 V will not damage 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

J be exceeded; the oscillator frequency will never decrease with increasing tuning voltage.
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U341/MK2

U341LO/MK?2

Frequencies
Frequency range

Intermediate frequencies

picture
sound

channel E21 (picture carrier 471.25 MHz)
to channel E69 (picture carrier 8565.25 MHz).
Margin at the extreme channels: min. 3 MHz.

systems |, K | systems G H
39.5 MHz 38.9 MHz
33.5 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.

Wanted signal characteristics

Input impedance
asymmetrical

7%Q

Output impedance at the oscillator sample socket; only valid for U341LO Mark 2

asymmetrical

V.S.W.R. and reflection coefficient

at picture carrier frequency, at

nominal gain and at 30 dB gain reduction
V.S.W.T.
reflection coefficient

50

max. 6
max. 71%

V.S.W.R. and reflection coefficient* at oscillator sample socket; only valid for U341LO Mark 2

v.s.w.r. at foqc 80 MHZ — 800 MHz
reflection coefficient
at o5 80 MHz — 900 MHz

R.F. curves, bandwidth

R.F. curves, tilt (only for i.f. 39.5/33.5 MHz)

A.G.C. range

max. 3.5

max. 56%
typ. 20 MHz

on any channel the amplitude difference
between the top of the r.f. resonant curve and
the picture frequency, the sound frequency,
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. 30 dB

*Measured in operational and non-operational condition of the tuner.
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U.H.F. television tuners U341/MK2

U341LO/MK2

Power gain (see also Measuring method of power gain) min. 20 dB

channel E21 typ. 27 dB

channel E40 typ. 25 dB

channel E69 typ. 27 dB
Gain difference between any two channels typ. 4 dB
Noise figure max. 10 dB

channel E21 typ. 55 dB

channel E40 typ. 6.5 dB

channel E69 typ. 7 dB8
Overloading
Input signal producing 1 dB gain
compression at nominal gain typ. 90 dB (uV) into 75 2
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 Q

1.6 MHz moire rejection (for i.f. 39.5/33.5 MHz)

Wanted signal level of a tv signal (picture to sound ratio of 7 dB and picture to chroma ratio of 16 dB),
produces an unwanted i.f. component (37.8 MHz) 52 dB below the i.f. picture carrier, when the
tuner is 30 dB gain controlled. I.F. output circuit should be loaded and tuned to 36.15 MHz.

tv signal (picture carrier) typ. 100 dB (uV)

Unwanted signal characteristics
Image rejection (measured at picture carrier

frequency)
at nominal gain, channels E21 to E60 min. 53 dB; typ. 60d8
at 20 dB gain reduction, channels E21 to E60 min. 50 dB; typ. 55 dB

Harmonic content of oscillator sample; only valid for U341L0O Mark 2

Suppression of harmonics which fall into

the frequency range below 1200 MHz

(second harmonics of fundamentals below

600 MH2) min. 15 dB (typ 20 dB) below
oscillator fundamental

R.F. rejection at oscillator sample socket; only valid for U341LO Mark 2

Signal voltage at oscillator sample socket

(input signals of wanted frequency 70 dB (uV)

into 75 Q; tuner operating at nominal gain) min. 20 dB (typ. 24 to 40 dB)
below oscillator fundamental

I.F. rejection (measured at picture carrier and
colour sub-carrier frequency) min. 80 dB

I.F. rejection at oscillator sample socket; only valid for U341L0 Mark 2

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. 27 up to 35 dB)
below oscillator fundamental
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1st repeat spot rejection (for i.f. 39.5/33.5 MHz)

Defined as the input level of the picture carrier of channel N + 2, the sound carrier of which produces
an i.f. signal (35.0 MHz); which is 52 dB below the picture carrier of the wanted signal N (picture
to sound ratio 7 dB; wanted signal 60 dB {uV), tuner operating at nominal gain.

interfering signal typ. 80 dB (uV)

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)

N + 4 rejection typ. 80 dB (uV) into 75 Q
N —4 rejection typ. 78 dB (uV)into 75 2

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. 80 dB (uV)into75 Q

at 26 dB gain reduction {wanted input level 86 dB {uV)) typ. 94 dB (uV) into 75 Q2

In band cross modulation {wanted signal: picture carrier of channel N; interfering signal: picture
carrier of channel N t 3and N t 5).

at nominal gain (wanted input level 60 dB (uV)) typ. 92 dB (uV)into75 2

at 26 dB gain reduction {wanted input level 86 dB {¢V) typ. 95 dB (uV) into 75

Out of band modulation, at nominal gain
vhi min. 108 dB (uV) into 75 Q
v.hi 1l min. 108 dB (uV) into 75 Q

Unwanted signal handling capability

The tuner operates together with a standard tv receiver with normal A.G.C. for tuner and i.f. amplifier.
Unwanted tv signal 3 channels higher or lower than wanted. Unwanted signal level adjusted for just
not visible interference.

Unwanted picture carrier signal typ. 96 dB (uV)
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U.H.F. television tuners

U341LO/MK?2
Oscillator characteristic
Pulling
Input signal of tuned frequency producing a shift of the
oscillator frequency of 10 kHz, at nominal gain typ. 85 dB (uV) intoa 75 Q
Shift of oscillator frequency (AF) .
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 oscillator/i.f. stage) max. 250 kHz

at a change of the ambient temperature
from + 25 to + 50 °C and + 25 °C to 0 °C (measured
after 3 cycles from + 25 to + 55 °C)

channels E21 to E69 max. 1000 kHz
at a change of humidity from 60% + 15% to .
93% + 2% measured at Tamp 25 °C £ 56 °C, max. 1500 kHz
I.F. characteristics
Bandwidth of i.f. output circuit 5 110 5 MHz

Note: I.F. output of the tuner terminated with the circuit shown in Fig.9, tuning voltage 15 V.

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.9, i.e. a 100 pF capacitor
is connected in parallel with C1; 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.9, i.e. a 100 pF capacitor
is connected in parallel with C1; tuning voltage 15 V.

Minimum tuning range of i.f. output coil 33 to 40 MHz
Note: |.F. output of the tuner terminated with the circuit shown in Fig.10, tuning voltage 15 V.

Attenuation between i.f. injection point and i.f.
output of the tuner typ. 23+3 dB
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Miscellaneous

Radio interference
Oscillator radiation and oscillator voltage
at the aerial terminal

Immunity from radiated interference

Microphonics

Surge protection
Protection against voltages

Within the limits of C.I.S.P.R. 13 (1975).
Use is made of the relaxed limit of 3 mV/m
(70 dB (uVm)).

Aerial terminal meets requirements

of BS905, provided the aerial cable is
connected in a professional manner.
There will be no microphonics, provided
the tuner is installed in a professional
manner.

max. 5 kV

-Note: Ten 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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U.H.F. television tuners

ADDITIONAL INFORMATION

I.F. injection

The tuner has an i.f. injection point at the collector of the i.f. transistor (coupled via a small 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.9.

LF. -

GENERATOR — —» i.f. injection point
(2=750) J’
7 750
M1106
72727694
4
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.
S 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 inhibit 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 receiver i.f. amplifier, a series resistor and a parallel capacitor as shown in Fig.8 should
be used.

i.f output of
vhf tuner —{__J}—
i.f. output of «———{____} » if filter
uhf. tuner damping
resistor choke
S5pH
= Matching
1' capacitor
470N
Mu9?
L 4 7

*Eventually the two separate damping resistors may be replaced by a common one.

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.9.

R1 C3
if output «— [} '}—p detector probe
of tuner 20 1(;(110 pF (Z=750)
- 22
c1=22

M1191
7276933

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 36.5 MHz; the bandwidth should be approx. 56 MHz (Fig. 10).

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
detector.

36.5 MHz

M1194
7283893

Fig.10
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U.H.F. television tuners U341/MK2
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Alignment of the i.f. output coil

The i.f. output coil should be adjusted with a plastic tool, which has a cross head according to Fig.11.
A suitable tool for automatic alignment is available under catalogue number 8104 004 11040.

0,6
+0,03

(2x)
\ / | 110°

- - - " 10,1 +30'
— " 2x)

/ |
~— 3401 —

7295248

Fig.11

ACCESSORIES

immunity shield, catalogue number 3122 121 24910

Connector assembly for use of tuner U341 Mark 2 or U341LO Mark 2 in combination with v.h.f.
tuner V317 or V334:

connector, catalogue number 3112 200 20720

clamp holder, catalogue number 3122 121 29260

clamp, catalogue number 3112 274 13220
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U342
u342L0

UH.F. TELEVISION TUNERS

QUICK REFERENCE DATA

Systems C.C.I.R. systems G, H, | and K
Channels E21 to E69
systems G and H l systems | and K

Intermediate frequencies

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.1.R. systems G, H, | and K.

In combination with a suitable v.h.f. tuner, e.g. V317 or V334, 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.

The U342L0 is a special version of the U342; 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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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 prihted-wiring board, carrying all components, in a metal housing
made of a rectangular frame, and front and rear covers (see Fig. 2a). All connections (aerial, supply
voltages, 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 U342LO0 has a coaxial socket on the top of the frame
for coupling out the oscillator sample.

Electrically, the tuners consist of an input circuit with a high-pass characteristic and a MOS-FET
tetrode BF980. This tetrode operates at a drain current of about 10 mA, featuring good noise figures
and good signal handling properties. It also acts as an a.g.c. device, controlled by an a.g.c. voltage fed

to gate 2. This combination has good signal handling properties throughout the a.g.c. range. The

drain load of the MOS-FET tetrode is formed by a double tuned circuit, transferring the signal to the
mixer diode 1SS99. The selectivity of this circuit at the image frequency has been improved by special
means. The mixer diode is driven by an oscillator, equipped with a transistor BF480. At the U342L0O
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 1SS99 and the i.f. transistor BF324 also features good
noise figures and good signal handling properties. Three capacitance diodes BB405B 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 resistance 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.

72
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U342 3122 127 25130

U342L0 3122 127 41510
MECHANICAL DATA Dimensions in mm
_E,Smnx oscillator -+ 18 max
|‘,>|:sample socket “__6—6*
O RER .6 max
e oy =1}
\/ 2
/\ "
C e
| '
efTTTTTT E 35
123 4 6 10| AN
0,8-»ke -»lle-01,32 i
- 79,4 -
-
1,4
-
— i.f. coil
y H of($) ol
o ] L
) ‘ 1
-~ 485 —| l
- 74 > 7273946.4
le—————— B3I max—»

Fig. 2a The oscillator sample socket, drawn with dotted lines, applies only to tuner U342L0.
Terminal 1 = aerial
2 = r.f. supply voltage, + 12 V
3 =a.g.c. voltage, +9,2to+1V
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.

S | .
<04 . .
— 4 Fig. 2b |.F. output coil.
Torque for alignment: 2 to 15 mNm
2275076 Press-through force: = 10N

3

Mass approx. 75 g
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U.H.F. television tuners U342
U342L0

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 into 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 IEC 68-2, test Tb (260 + 50C, 10 £ 155).

1,6 (11x)
- |-

! ' : 11+3a
I R N e =
E . k J : ' 3 i . TE )
->‘6,33|4—

«-13,89 -+

*+— 21,45 —»

+—— 2901 —»

[¢——— 44 13—

*————— 5169 ——»

- 74,37 >

- 79,375 >l 127396

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

For connection to the socket on the top of tuner U342L0O a coaxial plug has to be used; type 3/2-50
(manufacturer: Daut und Rietz) is recommended.
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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 V317 or V334. 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 0f 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 : BF980 (35K87)
mixer diode 1SS99
oscillator BF480
tuning diodes 3 x BB405B
i.f. amplifier BF324
surge protection diodes 2 x BAV10
Ambient temperature range
operating +5to +55 0C
storage —251t0 +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.

Current drawn from + 12 V supply

r.f. amplifier, at nominal gain typ. 21 mA

r.f. amplifier, at 30 dB gain reduction typ. 10 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. +1V

Note: A.G.C. voltages between 0 and + 10 V may be applied without risk of damage.
A.G.C. current (Fig. 4)

76

during gain control (0 to 30 dB) max. +1mA

at nominal gain typ. +0,9 mA

at 30 dB gain reduction typ. +0,1 mA
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U.H.F. television tuners

U342

U342L0
7284583 7284582
channel
N 0OV CUT S EB9
_ - £8%0 AL
@ 0 10 < = A
2 in reduction £ g ‘ "
5 gajn reductio €5 AN E61
g am y Eg \
3 08 =7 \
K] 10 855MHz 4 i el 50 \‘
£ P ol @ £ \ ES1
8 A1470 MHz ® 8 \
20 } 06 @ “\}\
3 \J
y £ 650 AN
P Q E41
30 04
~y/12.9.c. current
y
4 550 \ 4 E31
40 0,2 EBRW
(! \
E21
50 0 450
0 25 5 75 10 0 10 20 30
a.g.c. voltage (V) tuning voltage (V)
Fig. 4. Fig. 5.
Tuning voltage range (Fig. 5) +1to+28V
Current drawn from + 28 V tuning voltage supply
at 25 0C max. 0,15 A
at 55 °C max. 0,6 uA

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 U342LO

at + 12 V supply voltage and
Tamb=*+250°C

within the given tolerance range of supply
voltage and given operating temperature range,

and within the tuning voltage range +0,5 to +30 V

typ. 90 dB (uV) into 75

min. 80 dB (uV) into 75 Q
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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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.
. . systems G, H [ systems |, K
Intermediate frequencies
picture 38,9 MHz 39,5 MHz
sound 33,4 MHz 33,5 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.

Wanted signal characteristics

Input impedance
asymmetrical 75 Q

Output impedance at the oscillator sample socket; only valid for U342LO
asymmetrical 75 Q

V.S.W.R. and reflection coefficient
at picture carrier frequency, at
nominal gain and at 30 dB gain reduction

V.S.W.T. max. 6
reflection coefficient max. 71%
V.S.W.R. and reflection coefficient® at oscillator sample socket: only valid for U342LO
V.S.W.T. at foee < 600 MHz max. 4 (typ.3)
V.S.W.r. at fogc > 600 MHz max. 4 (typ.2)
reflection coefficient at foec < 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 frequency, the sound frequency,
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

* Measured in operational and non-operational condition of the tuner.
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U342L0
Power gain (see also Measuring method of power gain) min. 20dB
channel E21 typ. 25d8
channel E40 typ. 24 dB
channel E69 typ. 27 dB
Gain difference between any two channels typ.  4dB
Noise figure max. 10dB
channel €21 typ. 6dB
channel E40 typ. 6 d8
channel E69 typ. 6,56dB
Overloading
Input signal producing 1 dB gain
compression at nominal gain typ. 90 dB (uV) into 75 Q2
Input signal producing either a
detuning of the oscillator of + 300 kHz
or —1000 kHz or stopping of the ]
~ oscillations at nominal gain typ. 100dB (uV) into 75 Q

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 U342L0O

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 U342LO

Signal voltage at oscillator sample socket

(input signals of wanted frequency 70 dB (uV)

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. 60 dB

|.F. rejection at oscillator sample socket; only valid for U342LO

I.F. signals at oscillator sample socket (converted

from input signals of wanted frequency 70 db (uV)

into 75 ; tuner operating at nominal gain) min. 20 dB (typ. 35 dB) below
oscillator fundamental
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U342
U342L0

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) 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. 80dB (uV) into 75 Q

at 26 dB gain reduction (wanted input level 86 dB (uV) typ. 100 dB (1V) into 756 Q
In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier
of channel N t 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

v.h.f. | min. 108 dB (uV) into 75 Q

v.h.f. 111 min. 108 dB (uV) into 75 Q

Oscillator characteristics

Pulling
Input signal of tuned frequency producing a shift of the
oscillator frequency of 10 kHz, at nominal gain typ. 80dB (uV)into 75 Q
Shift of oscillator frequency
at a change of the supply voltage of 5% max. 550 kHz

80
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U342L0

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 OC (measured after

3 cycles from + 25 to + 55 ©C) U342 u342L0

channels E21 to E60 max. 500 kHz max. 500 kHz

channels E61 to E65 max. 650 kHz max. 800 kHz

channels E66 to E69 max. 750 kHz max. 1000 kHz

|.F. characteristics
Bandwidth of i.f. output circuit - 5735 MHz
Note: I.F. output of the tuner terminated with the circuit shown in Fig. 6; tuning voltage 15 V.

i.f. output «—{ 1}

R1
detector probe
of tuner 220

(Z=75Q)

1
!
~
N

C1

7276933

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; 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; tuning voltage 15 V.
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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. 23+3dB

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*

Microphonics There will be no microphonics, provided
the tuner is installed in a professional
manner.

Surge protection
Protection against voltages max. 5 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 U342L.0: when the oscillator sample socket is either open or terminated with a coaxial plug
(75 Q impedance, e.g. type 3/2-50, Daut und Rietz).

—

82

October 1982\ (



U.H.F. television tuners s U342
U342L0

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
small 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) ‘J’
74

750

7272749
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
impedance of the tuner to the i.f. amplifier, a series resistor and a parallel capacitor as shown in Fig. 8

should be used.

i.f. output of
vhf tuner —{ }——
i.f output of e—{  }— — if filter
uhf. tuner damping
resistor choke
SpuH
-t Matching
“T" capacitor
470 O
” 7272750
Fig. 8.
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U342 3122 127 25130
U342L0 3122 127 41510

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
A
3dB
v L5 )
MHz
727278
Fig. 9.

The RC-circuit roughly matches the i.f. output impedance to 75 S 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 2
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. 10. A suitable
tool is available under catalogue number 7122 005 47680.

o]
1901 r—
22.8, }

? 7275077 b3

Fig. 10.

ACCESSORIES

Connector assembly for use of tuner U342 or U342L.0 in combination with v.h.f. tuner V317 or V334:
connector, catalogue number 3112 200 20720;

washer, catalogue number 3112 221 01220;

clamp, catalogue number 3112 274 13220.
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U.H.F. TELEVISION TUNERS

QUICK REFERENCE DATA

Systems
Channels

Intermediate frequencies

picture
sound

C.C.1.R. systems | (United Kingdom), G and H

E21 to E69
system |

39.5 MHz
33.5 MHz

systems G and H

38.9 MHz
33.4 MHz

APPLICATION

Tuners U343 and U344 are further developments of tuner U341 Mark 2. The U343 is identical to the
U344 but without frequency divider, necessary to drive digital tuning systems.

They are meant for use in u.h.f. single standard receivers and have been designed to drive an i.f. surface
acoustic wave (SAW) filter. For this purpose the tuners have been provided with a doubled tuned i.f.

filter with post-amplifier to compensate for the losses of the SAW filter.

The pinning arrangements of the tuners are compatible with tuner U341 Mark 2 for pins 2, 3, 4, 6 and
10 but differ for pins 7, 8 and 9.

SURVEY OF TYPES
tuner type code number aerial socket frequency divider
U344 3122 127 37390 phono 256
U344/IEC 3122 127 36700 IEC 256
U343 3122 127 37520 phono -
U343/IEC 3122 127 37220 IEC -

Tuners U343/1EC and U344/1EC are identical to tuners U343 and U344 respectively, but with an IEC
aerial socket which meets the 1EC 169-2 requirements. It is recommended that plugs which comply
with this standard are used.
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U343
U344

DESCRIPTION.

The tuners are u.h.f. tuners with electronic tuning covering the u.h.f. band from 470 to 860 MHz
(channels E21 to E69).

Mechanically the tuners are built on a printed-wiring board and enclosed in a metal housing, comprising

a rectangular frame and front and rear covers (see Fig.2). The aerial connection {(phono or IEC) is on one
of the frame sides, the supply voltage and i.f. connections are on the bottom side and the i.f. injection
point on the top side.

Electrically the tuners consist of an input circuit with a high-pass characteristic and a MOS-FET tetrode
BF980. The tetrode acts as an r.f. amplifier and as an a.g.c. device controlled by an a.g.c. voltage, fed to
gate 2. The drain of the MOS-FET is connected to a double tuned circuit which transfers the signal to
the mixer Schottky diode 1SS99. The r.f. selectivity of this circuit at the image frequency has been
improved by special means. The mixer diode is driven by an oscillator transistor BF970. The i.f. signal
from the mixer is amplified by a transistor BF324, followed by a double-tuned i.f. band-pass filter and
a BF370 post-amplifier.

The combination of the Schottky-barrier diode 1SS99 and the i.f. post-amplifier ensures good noise
figures and signal handling properties.

Three capacitance diodes OF643 tune the r.f. band-pass filter and gscillator circuit.
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U343
U344

e

MECHANICAL DATA

Dimensions in mm

—-»l 18 max. '4-—

- Phono E
Ll S
s
LN l
8 il 1l o
{ '

. ) ' § B § &
3l 4|01.32|l§_7 89l 10 i
=ll

2_._524_'

Terminal 1
2
3
4
6
7
8

9

10 =
*only for U344/256 and U344/256/1EC

Mass approx. 75g

79.4

252, s |

aerial connection

supply voltage, pre-stage, +12 V
a.g.c. voltage, +9.2 to +1 V

tuning voltage, +1 to +28 V
oscillator/i.f. supply voltage, +12 V

balanced frequency divider output*

supply voltage frequency divider, +6 V*
i.f. output

—{119

——|11.34i<—

M1772
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U.H.F. television tuners U343
U344

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board with connections as shown by
the piercing diagram in Fig.3.

It is recommended that the tuner be installed in a 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 |EC 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 ¢ 15s).

WF T ?j*_—

oD
N

1389 1.6 (11x)

le— 21.45
fe— 29.01 —»

[e——— 44,13 ————>

fe——— 51.69* ——

le————— 59.256* ———————»i
66.81"

74.37 —>

- 79.375 M1773

*only for U344/256 and U344/256/1EC
Fig.3 Piercing diagram viewed from solder side of board.

In cold chasses where no mains isolation is required the tuner is situated such that the 1EC serial socket
projects beyond the back plate of the cabinet. Direct access from the aerial cable to the tuner input is
then possible. In that case it is advised to provide the tuner with a stress relief around the aerial socket
fixed to the set frame.
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U343
U344

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 12 + 0.3 V, an a.g.c. voltage of 9.2 + 0.2 V, and a divider

supply voltage of 5 + 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
mixer diode
oscillator
tuning diodes
i.f. pre-amplifier
i.f. post-amplifier
frequency divider
surge protection diode
surge protection diode

Ambient temperature range
operating
storage

Relative humidity

Voltages and currents
Supply voltage

BF980
1SS99
B8F970

3 x OF643
BF324
BF370
SP4653
BAV10
OF719

—10 to +60 °C
—25 to +85 °C
max. 90%

+12 V £ 10% (+10%, —15%)

Note: Supply voltages of +12 V —15% are admissible if a deterioration of gain, noise figure, signal
handling, osciflator shift and drift is accepted. In this case the min. a.g.c. voltage has to be decreased to

0.8 V to cover the specified a.g.c. range.

Ripple susceptibility

Defined as the peak-to-peak value of a sine wave signal (20 Hz — 500 kHz) on the supply voliages
causing an amplitude modulation with a modulation depth of 0.28% on the picture carrier after

passing the Nyquist curve of the i.f. filter of a tv receiver.

ripple susceptibility

Current drawn from +12 V supply
r.f. amplifier, at nominal gain
r.f. amplifier, at 30 dB gain reduction
oscillator/i.f. amplifier

A.G.C. voltage (Fig.4)
voltage at nominal gain
voitage at 30 dB gain reduction

min. 3 mV peak-to-peak

max. 21 mA
typ. 11 mA
max. 36 mA

+92+08 V
min, +1 Vv

Note: A.G.C. voltages between 0 and +10.5 V may be applied without risk of damage.

A.G.C. current (Fig.4)
during gain control (0 to 30 dB)
at nominal gain

max. +15 pA
typ. +11 pA
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U.H.F. television tuners

U343

M1149

@ 0
z gain reduction
c
k] L1
g 10 855 MHz
€
£
8

20 471MHz A

T
30
1]
1
40 H
50
0 25 5 75 10

a.g.c. voltage (V)

Fig.4

Tuning voltage range (Fig.5)

Current drawn from +28 V tuning voltage supply
at259C
at 60 °C
at 25 OC (relative humidity 95%)

Slope of tuning characteristic

Frequencies
Frequency range

Intermediate frequencies

picture
sound

picture carrier frequency (MHz)

U344
M1198 7284582
channel
E61
750
ES1
650 )
E41
550 5 JEAN
I E2
450
0 10 20 30
tuning voltage (V)
Fig.5
+1t0+28 V
max. 0.15 pupA
max. 06 uA
max. 06 uA
min. 4 MHz/V

channel E21 (picture carrier 471.25 MHz)
to channel E69 (picture carrier 855.25 MHz).
Margin at the extreme channels: min. 3 MHz.

system | | systems G, H
39.5 MHz 38.9 MHz
33.5 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 three systems can be applied.
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U343
U344

-

Wanted signal characteristics

Input impedance
asymmetrical

V.S.W.R. and reflection coefficient

at picture carrier frequency, at

nominal gain.and at 30 dB gain reduction
V.S.W.r.
reflection coefficient

R.F. bandwidth

Overall curves, tilt R.F.in — |.F, out

A.G.C. range

Voltage gain (i.f. load = 1200 2 in parallel to 15 pF)
channel E21
channel E40
channel E69

Gain difference between any two channels

Noise figure
channel £21
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

1.6 MHz moiré rejection (for i.f. 39.6/33.56 MHz)

7% Q

max. 6
max. 71%

typ. 20 MHz

on any channel the amplitude difference
between the top of the overall curve and
the picture carrier, the sound carrier, 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. 30 dB

min. 40 dB

typ. 49 dB

typ. 47 dB

typ. 49 dB .
typ. 4 dB

max. 10 dB
typ. 6.0 dB
typ. 6.5 dB
typ. 7.5 dB

typ. 88 dB (uV)into75Q

typ. 100 dB (uV)into 76

Wanted signal level of a tv signal (picture to sound ratio of 7 dB and picture to chroma ratio of 16 dB),
which produces an unwanted i.f. component (37.8 MHz) 562 dB below the i.f. picture carrier, when the

tuner is 30 dB gain controlled.

tv signal (picture carrier)

typ. 100 dB (uV) into 75

92
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U.H.F. television tuners U343

U344
Unwanted signal characteristics
Image rejection (measured at picture carrier
frequency)
at nominal gain, channels E21 to E60 min. 53 dB;typ.60dB
at 20 dB gain reduction, channels E21 to E60 min. 50 dB;typ.55dB

|.F. rejection (measured at picture carrier and
colour sub-carrier frequency) min. 80 dB

1st repeat spot rejection (for i.f. 39.5/33.5 MHz)

Defined as the input level of the picture carrier of channel N + 2, the sound carrier of which produces
an i.f. signal (35.0 MHz), which is 52 dB below the picture carrier of the wanted signal N (picture to
sound ratio 7 dB; wanted signal 60 dB (pV), tuner operating at nominal gain.

interfering signal typ. 80 dB (uV)into 75 Q

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)
N +4 rejection : typ. 80 dB (uV) into 75 Q
N —4 rejection ) typ. 78 dB (uV)into75 Q2

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. 80 dB (uV)into75Q

at 26 dB gain reduction (wanted input level 86 dB (uV)) typ. 94 dB (uV)into 75 Q

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture
carrier of channel N t 5).

at nominal gain (wanted input level 60 dB (uV)) typ. 92 dB (uV)into 75 Q2

at 26 dB gain reduction (wanted input level 86 dB (uV)) typ. 95 dB (uV)into75Q
Out of band modulation, at nominal gain

v.hi.l min. 108 dB (uV) into 75 2

v.hf 1 min. 108 dB (uV) into 75

Unwanted signal handling capability

The tuner operates together with a standard tv receiver with normal A.G.C. for tuner and i.f. amplifier.
Unwanted tv signal 3 channels higher or lower than wanted. Unwanted signal level adjusted for just
not visible interference.

Unwanted picture carrier signal typ. 96 dB (uV)
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U343
U344

Oscillator characteristic
Pulling

Input signal of tuned frequency producing a shift of the

oscillator frequency of 10 kHz, at nominal gain

Shift of oscillator frequency (AF)
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)
at a change of the ambient temperature

from +25 to +50 OC and +25 °C to 0 °C (measured

after 3 cycles from +25 to +55 OC)
channels E21 to E69

at a change of humidity from 60% + 15% to
93% + 2% measured at Tamp 25 °C £ 5 °C,
I.F. characteristics
Bandwidth of i.f. output circuit

typ.

max.

max.

max.

max.

typ.

85

500

250

1000

1500

1"

dB (uV) intoa75 Q

kHz

kHz

kHz

kHz

MHz

Note: |.F. output of the tuner terminated with the circuit shown in Fig.7, tuning voltage 10V.

IF output impedance

Attenuation from i.f. injection point to tuner i.f.
output

Frequency divider characteristics

Values valid in the tuning voltage range 0.5 to 30 V

Supply voitage
Supply current
Output voltages (probe 10 M$2//11 pF)

open voltage, pin 7
open voltage, pin 8

Output unbalance

Signal to interference ratio at an aerial input level
of 100 uVvV

Radio interference
Oscillator radiation and oscillator voltage
at the aerial terminal

approx. 100

typ. 16
5V +10%

max. 35
min. 0.5
min. 0.5
max. 0.1
min. 46

Within the limits of C.1.S.P.R. 13 (1975).
Use is made of the relaxed limit of 3 mV/m

dB

mA

V peak-to-peak
V peak-to-peak
v

d8

(70 dB (uVm)).
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U.H.F. television tuners

Immunity from radiated interference

Microphonics

Aerial terminal meets requirements of
BS905, provided the aerial cable is
connected in a professional manner.

There will be no microphonics, provided
the tuner is installed in a professional
manner.

Surge protection
Protection against voltages max. 5 kV -
Note: Ten discharges of a 470 pF capacitor into the aerial terminal.
Protection against flashes min. 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.
E.S.D. protection min. 2 kV
Note: acc. to MIL STD 003C
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U343
U344

ADDITIONAL INFORMATION

I.F. injection

The tuner has an i.f. injection point at the collector of BF324 i.f. transistor located at the top side of
the tuner. The i.f. generator can be connected directly to this point (Fig.6), via a 0.3 pF capacitor. The
tuner needs normal supply voltages and a tuning voltage of 15 V. A probe according to Fig.6 is
available under code 7622 468 17940.

I.F. SWEEPER 0.3pF
GENERATOR 4} © — to I.F. injection point
50(75)Q
M1770
Fig.6
Voitage gain

Since the r.f. input and the i.f. output load impedances differ, the gain of the U343 U344 tuners

are expressed in terms of voltage gain. It is defined as the ratio between the i.f. output and the
corresponding r.f. input voltage.

The i.f. output of the tuner is loaded with an impedance of 1200 Q2 in parallel with a 15 pF capacitor
representing a standard replacement of the input impedance of a SAW filter.

To be able to carry out tuner measurements with existing 756 2 equipment a matching circuit is
connected to the i.f. output of the tuner. The input gives the required load to the tuner output while
the output represents a source impedance suitable to connect to standard 75 2 equipment, see Fig.7.

Total losses of the circuit are 26 dB.

L]
|.F.out
100092
MEASUREMENT
EQUIPMENT

15pF 759

— 18082

L 4 2z M1771

Fig.7
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U411 SERIES
U412 SERIES

QUICK REFERENCE DATA

U.H.F. TELEVISION TUNERS

Systems C.C.L.R. systems | (United Kingdom), 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

Designed to cover the u.h.f. channels of C.C.1.R. systems |, G, H and K in u.h.f. single standard receivers.
They meet the special requirements of the United Kingdom. The tuners of the U412 series are equipped

with a frequency divider, which makes them suitable for digital tuning systems based on frequency
synthesis; for the remainder they are equal to type U411,

Available versions

aerial input frequency division catalogue

connector divider (IC) ratio number
U411 phono - 311221851790
U411/IEC IEC - 3112 218 52400
U412/256 phono 8-pin 256 311221851810
U412/256/1EC IEC 8-pin 256 3112 218 52410
u412/64 phono 8-pin 64 3112 218 52290
U412/64/1EC IEC 8-pin 64 3112 218 52420
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U411 SERIES
U412 SERIES

DESCRIPTION

The U411 and U412 are u.h {. tuners with electronic tuning. They meet the special requirements of the
United Kingdom and are pin-compatible with the UV411, UV417 and the UV412 and UV 418
respectively. Mechanically, the tuners are built on a low-loss printed-wiring board, carrying all
components, in @ metal housing made of a rectangular frame and front and rear covers (see Fig. 2a). The
coaxial aerial connector (phono or IEC) of 75 §2 is on one of the frame sides, all other connections
(supply voltages, a.g.c. voltage, tuning voltage, i.f. output) are made via terminals in the underside. The
mounting method is shown in Fig. 3. )

Electrically (see Fig. 1), the tuners consist of a bandpass input circuit connected to gate 1 of an input
MOSFET tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode
is formed by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode.

The selectivity of this circuit at the image frequency is such that it meets the stringent requirements

of the U.K.

The i.f. signal from the mixer is amplified by an i.f. transistor connected in grounded-base configuration.
The combination of Schottky barrier diode and i.f. transistor ensures good noise figures and good signal
handling properties.

The double tuned circuit and the oscillator circuit are tuned by 3 BB405B capacitance diodes. The i.f.
output circuit of the tuner is a single tuned circuit, at the low end of which the i.f. signal is coupled out
of the tuner. A test point (terminal 4) is provided for i.f. injection to align the i.f. output circuit of the
tuner together with the i.f. amplifier of the television receiver. An additional test point, which is access-
ible through a hole in the top of the tuner, is connected to the collector of the i.f. amplifier transistor.
The tuner is gain controlled via gate 2 of the input MOSFET tetrode.

The electrical circuit of the U412 series is extended with a frequency divider (division ratio of 64 or 256)
the inputs of which are connected to the oscillator. The outputs are balanced; they are connected to
terminals 12 and 13.
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U411 SERIES
U412 SERIES

MECHANICAL DATA Dimensions in mm
¥

136

o8} (oo 00 00 00 © 00

phono
onnector

|
I
l
|
|
|
|
|

7285763.1

\ test point
if. cail

ﬂ - Fig. 2a.

£ o LBER
connector

Terminal 7 = tuning voltage, +1 to +28 V

1 = aerial 9 =i.f. output

4 = supply voltage, + 12 V; i.f. injection 10 - earth

6 = a.g.c. voltage, +9,2 t0 0,85 V 12,13 = :..al‘a;ced output voltage of frequency only for
6 = supply voltage, + 12 V ivider U412

14 = supply voltage, frequency divider, +5 V

100
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U.H.F. television tuners U411 SERIES
U412 SERIES

'
Fig. 2b L.F. output coil. 52"‘
Torque for alignment: 2 to 15 mNm.
Press-through force: > 10 N. 7275076

Mass approx. 99 g

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 be mounted anywhere in the receiver and there are no restrictions on
orientation. However it is recommended that it is placed in the cool part of the cabinet and away from
loudspeaker vibrations.

The solderability of the terminals and mounting tabs (except cut edges) is according to |EC 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 +59C, 10+ 15).

1*0V 2
1'3+8‘1(9x) '.‘ F ‘
ﬂg_‘lgﬁ_&tffﬁ_t 102+02
‘<—19,69—>‘ | | 4,1+8’1 t
le— 24,77 —
34693 |
40,01
55,25
60,33
70,1.9(”
ao,ssm
85,73t
90,17 7285764

Dimensions in mm

(1) only for U412.

Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is
+ 0,05 mm.
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U411 SERIES
U412 SERIES

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 12 + 0,3 V and an a.g.c. voltage 0f 9,2 + 0,2 V.

General
Semiconductors
r.f. input MOSFET transistor BF980 (3SK87)
oscillator transistor BF970
i.f. amplifier transistor BF324
mixer diode 1SS99
tuning diodes 3 x BB405B
surge protection diode BAV10
frequency divider SP4653 or SP4632
Ambient temperature range
operating 0to+550C
storage ~25to +70 ©C
Relative humidity max. 95%
Voitages and currents
Supply voltage +12V+10%
Current drawn from + 12 V supply max. 45 mA; typ. 34 mA
A.G.C. voltage
voltage range +9,2t0+0,85V
voltage at nominal gain +92+05V
voltage at 30 dB gain reduction min. 1V
Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk of damage.
A.G.C. current max. 0,2 mA
Slope of a.g.c. characteristic at end of specified range typ. 50 dB/V
Tuning voltage range +1to+28V
Current drawn from 28 V tuning voltage supply
at Tamp = 25 9C and 60% relative humidity max. 0,25 uA
at Tamp = 25 OC and 95% relative humidity max. 1,0 uA
at Tamb = 55 OC and 60% relative humidity max. 1,0 uA
Slope of tuning characteristic
channel E21 typ. 22 MHz/V
channel E69 typ. 5 MHz/V

Note: the source impedance of the tuning voltage must be maximum 47 kS2.
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UM.F. television tuners U411 SERIES
U412 SERIES

gain reduction (dB)
3

20

30

40

50

60
Q 25 5 15 10

a.g.c. voltage (V)

Fig. 4 Typical a.g.c. characteristics, bands 1V and V.

= 850
I
2
2
s
g 750
s
g
@
5 650
g 7

550

/
450
0 10 20 30

tuning voltage (V)

Fig. 5 Typical tuning characteristic, bands IV and V.
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U411 SERIES
U412 SERIES

Frequencies

Frequency range
bands IV and V

Intermediate frequencies
picture
sound

Wanted signal characteristics
Input impedance

V.S.W.R. and reflection coefficient
(values between picture and sound carrier,
as well as values at picture carrier)

VS.W.I.
reflection coefficient

R.F. curves, bandwidth
R.F. curves, tilt

A.G.C. range

Power gain

Maximum gain difference between any two channels
Noise figure

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

Unwanted signal characteristics
Image rejection (measured at picture carrier frequency)
I.F. rejection (measured at picture carrier frequency)

Channel E21 {picture carrier

471,25 MHz) to channel E69 (picture
carrier 865,25 MHz). Margin at the
extreme channels; min. 3 MHz.

systems G and H | systems | and K

38,9 MHz 39,5 MHz

33,4 MHz 33,5 MHz

The oscillator frequency is higher than
the aerial signal frequency.

75 Q

at nominal gain during gain control

max. 5 max. 6
max. 66% max. 71%
typ. 24 MHz

on any channel the amplitude
difference between the top of the

r.f. resonant curve and either the
picture frequency, or the sound
frequency, 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. 30 dB
min. 20 dB
typ.4dB

max. 10 dB

typ. 90 dB (uV) into 756 2

typ. 100 dB (uV) into 756

min. 53 dB; typ. 50 dB
min. 60 dB
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U.H.F. television tuners

U411 SERIES
U412 SERIES

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)
interfering signal N + 4
interfering signal N — 4

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

Out of band modulation at nominal gain
v.hf. |
v.hf 1l

Oscillator characteristics
Pulling:

Input signal of tuned frequency producing a shift of the
oscillator frequency of 10 kHz, at nominal gain

Shift of oscillator frequency at a change of the
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).

Drift of oscillator frequency at a change of the
ambient temperature from + 25 to + 50 °C (measured
after 3 cycles from + 25 to + 55 9C)

typ. 80 dB (uV) into 75 Q
typ. 73 dB (uV) into 75 Q

typ. 108 dB (uV) into 75 Q
typ. 108 dB (uV) into 75 Q

typ. 80dB (uV) into 75 Q

max. 500 kHz

max. 250 kHz

max. 1000 kHz

Frequency divider characteristics of the U412/64 and U412/256 versions

Supply voltage

Current drawn from +5 V supply

Output voltage, unloaded, measured with probe 10 MQ/11 pF
Output impedance

Output imbalance

Interference signal on the i.f. output
U412/256
U412/64

+5V 5%

max. 35 mA; typ. 25 mA
min. 0,7 V p-p

typ. 1 k2

typ.0,1V

max. 3 uV
max. 20 uV

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 6.

R1

i.f. output < | B

- > probe
of tuner 180 (Z=75%)

C1== 22pF
I, 7288506

Fig. 6.
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U411 SERIES
U412 SERIES

I.F. circuit characteristics

Bandwidth of i.f. output circuit 51 1MHz

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 6, tuning voltage 15 V.
Bandwidth variation of i.f. output circuit as a result

of r.f. tuning; tuning voltage 15 V max. 500 kHz
I.F. 1nF a
1SION
GENERATOR TE;E::R
(2=75Q) .
560
+12v—3~e—1{_

I 7285766

Fig. 7.
Attenuation between i.f. injection point and i.f.
output of the tuner typ. 18 dB
Miscellaneous
Radio interference:
Oscillator radiation and oscillator voltage Within the limits of C.1.S.P.R. 13
at the aerial terminal (1975)
Immunity from radiated interference Meets the limits of BS905 (1969)
with a reserve of at least 5 dB
Microphonics There will be no microphonics,
provided the tuner is installed
in a professional manner.
Surge protection:
Protection against voltages max. 5 kV
Note: 10 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.

ADDITIONAL INFORMATION

I.F. injection

Terminal 4 (supply voltage) can be used as i.f. injection point, provided the supply voltage is applied to
terminal 4 via a resistor of 10 2 (see Fig. 8). The tuning voltage should be 15 V.

—
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U.H.F. television tuners U411 SERIES
U412 SERIES

\.F. 10nF  ggQ
GENERATOR
2=75(50)Q2

TELEVISION
TUNER

] (]

+UNF
supply voltage

7286767

Connection of the i.f. amplifier

Connection to the i.f. amplifier should be either by a printed connection of minimum length or by a
shielded connection such as a coaxial cable.

Measuring method of power gain
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 6.

7286765

Fig. 9.

The RC-circuit roughly matches the i.f. output impedance to 75 Q at the resonant frequency of the
i.f. output circuit, which should be tuned to 36,5 MHz; the bandwidth is 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 Q2 source and a 75 Q

detector.
Aignment 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'-—-
03—

L

=5[]}

{ 7NN

Fig. 10.

w (May 1983 107






U743 -~
U744/256

U.H.F. TELEVISION TUNERS

QUICK REFERENCE DATA

Systems C.C.I.R. systems | (United Kingdom)
Channels E21to E 69
Intermediate frequencies
picture 39,5 MHz
sound 33,5 MHz
APPLICATION

Tuners U743 and U744 are intended for use in u.h.f. single standard receivers and to drive an i.f. surface
acoustic wave (SAW) filter. For this, the tuners have a post-amplifier to compensate for the losses of

the SAW filter.

The U743 is identical to the U744 but without frequency divider, necessary to drive digital tuning

systems.

The pinning arrangements of the tuners are compatible with the tuners UV615, UV616, UV617, UV618,

and the tuner part of the FE617Q(M) and FE618Q(M)/256, see page 9.

SURVEY OF TYPES
aerial input frequency

tuner type connector divider (IC) catalogue number
U743 phono — 3122 237 00270
U743/1EC IEC (14,5 mm) — 3122 237 00280
U743/IEC.L IEC (32,2 mm) - 3122 237 00290
U744/256 phono 1: 256 3122 237 00300
U744/256/1EC IEC (14,5 mm) 1: 256 3122 237 00310
U744/256/IEC.L IEC (32,2 mm) 1: 256 3122 237 00320
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U743
U744/256

DESCRIPTION

The tuners are u.h.f. tuners with electronic tuning covering the u.h.f. band from 470 to 860 MHz
(channels E21 to E69).

Mechanically the tuners are built on a printed-wiring board and enclosed in a metal housing, comprising
a rectangular frame and front and rear covers (see Fig. 2). The aerial connection (phono or IEC) is on one
of the frame sides, the supply voltage and i.f. connections are on the bottom side and the i.f. injection
point is accessible through a hole in the cover as shown in Fig. 2.

Electrically the tuners consist of an input circuit with a high-pass characteristic and a MOS-FET tetrode
BF990. The tetrode acts as an r.f. amplifier and as an a.g.c. device controlled by an a.g.c. voltage, fed to
gate 2. The drain of the MOS-FET is connected to a double tuned circuit which transfers the signal to the
mixer transistor 25C3545. The r.f. selectivity of this circuit at the image frequency has been improved
by special means. The mixer transistor is driven by an oscillator transistor BF569. The i.f. signal from
— the mixer is connected to a tuned i.f. filter and amplified by a BF370 post-amplifier, suitable to drive

a surface acoustic wave filter (asymmetric), and to compensate for the SAW losses. )

The combination of the r.f. MOS-FET, the 2 GHz mixer transistor and the i.f. post-amplifier ensures
good noise figures and signal handling properties.

— Three capacitance diodes BB405 tune the r.f. band-pass filter and oscillator circuit.

The electrical circuit of type U744 is extended with a frequency divider (division ratio of 256), the
input of which is connected to the oscillator. The symmetrical outputs are connected to terminals

13 and 14.




1339 9861 12quiadag J k

|
|
l
|
c19== =S l
|
|
coI Iclz |
-F;&-‘T R8 I
— 11—
i |
4 cs r 3 r'y) c13 I
cﬁF ™ ‘i?} GQ: <>o4 " 2 l
. .—E‘&] - cn / l
B %LS Le L7 ' r__.ﬂ;‘—-._-~ ----- —-I I
_ ¢ | T NTF :‘r-gs T | |
g Jim? ,“fj ns? Q“i-cs NS[] : ca7== ic1 : N I
4 , 2 032 ' . ] T }44/2’50 only)
i M Sy I R iy | o5 | |
c28 c29 c30 31 ' caz .
________ I N S N S D A __1%_____|
1297340 @ —1® @ @ @ . @
vglg; +12v +12v ::m +5V m earth (. output

Fig. 1 For connections see also next page. T.P. = test point (i.f. injection).

$Jouny uoIsiABiel ‘4 H'N

evin

9Ge/vvin j (




U743
U744/256

MECHANICAL DATA

8,2

66,2

i.f. injection point

~— 20,6 —*

Dimensions in mm

MT1 L MT2
- 2,1 - e e 1,2
4,445 @08
61,03
IEC IEC.L
I
@ 2127 | L
e 14,5»] 32,2
Fig. 2.
Terminal
A = aerial input (phono/IEC female 75 £2)
5 = a.g.c. voltage, + 9,2 to 0,85 V
6 = supply voltage, prestage, + 12 V
10 = supply voltage, oscillator, mixer, i.f., + 12V
11 = tuning voltage, + 1 to + 28 V
12 = supply voltage frequency divider, + 5 V
13, 14 = balanced frequency divider output U744 only
16 = earth
17 = i.f. output

112 December 1986
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U743
U744/256

U.H.F. television tuners

Mass approx. 45 g

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board (using the piercing diagram
shown in Fig. 3) without clearance between tuner supports and board. |t 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 IEC 68-2, test Ta (230 + 10 OC,
2 1 0,5s). The resistance to soldering heat is according to |IEC 68-2, test Tb (2601 5 °C, 10% 1s).

1,3 2,8 min 5min

.

L

4,445 (7eb) .
e 6223 (98eb) ——]
7296668
(1) Only for U744 1 eb= 0,025 inch

Fig. 3 Piercing diagram viewed from solder side of board.
Unless otherwise stated the tolerance is * 0,05 mm.

In order to prevent any stress to the printed-wiring board, the tuner should be supported at its aerial
connector.
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U743
U744/256

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 12 + 0,3 V, an a.g.c. voltage of 9,2 + 0,2 V, and a divider

supply voltage of 5+ 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
mixer transistor
oscillator
tuning diodes
i.f. post-amplifier
surge protection diode
surge protection diode
Frequency divider
Ambient temperature range
operating
storage

Relative humidity

Voltages and currents
Supply voltage

BF990
25C3545
BF569

3 x BB405
BF370
BAV10
BZX79

SP4653

—10to + 60 °C
—25t0 +859C

max. 100%

+12V £ 10% (+ 10%, —15%)

Note: Supply voltages of + 12 V —15% are admissible if a deterioration of gain, noise figure, signal
handling, oscillator shift and drift is accepted. In this case the min. a.g.c. voltage has to be decreased

to 0,8 V to cover the specified a.g.c. range.

Ripple susceptibility

Defined as the peak-to-peak value of a sine wave signal (20 Hz — 500 kHz) on the supply voltages
causing an amplitude modulation with a modulation depth of 0,28% on the picture carrier after

passing the Nyquist curve of the i.f. filter of a tv receiver.

ripple susceptibility

Current drawn from + 12 V supply
r.f. amplifier, at nominal gain

r.f. amplifier, at 30 dB gain reduction

oscillator/i.f. amplifier
A.G.C. voltage (Fig. 4)
voltage at nominal gain
voltage at 30 dB gain reduction

min. 3 mV peak-to-peak

max. 21 mA

typ. 11T mA
max. 36 mA
+92+05V
min. +1V

Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk of damage.

A.G.C. current
during gain control (0 to 30 dB)
at nominal gain

max. + 15 uA
typ. +11pA

14
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u743

U.H.F. television tuners
U744/256
0 7297349 900 7297350 channel
_ I I 7. - €69
% 10 a“/mh ] / .§. 800 \ JE61
k] /] / g
g 20 / - 471 MHz E 700 €51
kS y & v
3 $\ 4 Ea1
30 ® 600
3 N
.g i\\ E31
N
40 H 500 N\
S HEe2
50 4000 10 20 30
0 5 10
8.9 voltage (V) tuning voltage (V)
Fig. 4. Fig. 5. .
Tuning voltage range (Fig. 5) +1t0+28V
Current drawn from + 28 V tuning voltage supply
at 25 °C max. 0,15 uA
at 60 °C max. 0,6 uA
at 25 OC (relative humidity 95%) max. 0,6 uA

Slope of tuning characteristic

Frequencies
Frequency range

Intermediate frequencies
picture

sound

min. 4 MHz/V

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

39,5 MHz
33,5 MHz

The oscillator frequency is higher than the
aerial signal frequency.
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U743
U744/256

Wanted signal characteristics

Input impedance
asymmetrical

V.S.W.R. and reflection coefficient

at picture carrier frequency, at

nominal gain and at 30 dB gain reduction
V.S.W.I.
reflection coefficient

R.F. bandwidth

Overall curves, tilt R.F. in —I.F. out

A.G.C. range

Voltage gain (i.f. load = 1200 §2// 15 pF, see Fig. 7)
—s  channel E21
channel E40
channel E69
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

1,6 MHz moire rejection (for i.f. 39,5/33,5 MHz)

75 Q

typ. 4
typ. 60%

typ. 20 MHz

on any channel the amplitude difference
between the top of the overall curve and
the picture carrier, the sound carrier, 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. 30dB
min. 40dB
typ. 40dB
typ. 41dB
typ. 42d8
typ. 4 dB
max. 10dB
typ. 6,0dB
typ. 65dB
typ. 7,5dB

typ. 85dB (uV)into 75 Q2

typ. 100dB (uV) into 75

Wanted signal level of a tv signal (picture to sound ratio of 7 dB and picture to chroma ratio of 16 dB),
which produces an unwanted i.f. component (37,8 MHz) 52 dB below the i.f. picture carrier, when the

tuner is 30 dB gain controlled.
tv signal (picture carrier)

typ. 100dB (uV) into 75 Q
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U.H.F. television tuners U743
‘ U744/256

Unwanted signal characteristics

Image rejection (measured at picture carrier
frequency)
at nominal gain, channels E21 to E60 min. 53dB; typ. 60dB
at 20 dB gain reduction, channels E21 to E60 typ. 50dB -—

' I.F. rejection (measured at picture carrier and
colour sub-carrier frequency) min. 80dB

1st repeat spot rejection (for i.f. 39,5/33,5 MHz)

Defined as the input level of the picture carrier of channel N + 2, the sound carrier of which produces
an i.f. signal (35,0 MHz), which is 52 dB below the picture carrier of the wanted signal N (picture to
sound ratio 7 dB; wanted signal 60 dB (uV), tuner operating at nominal gain.

interfering signal typ. 80dB (uV)into75Q

N t 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 (1V); tuner operating at nominal gain)
N +4 rejection typ. 80dB (uV)into 75 R
N —4 rejection typ. 78dB (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. 80dB (uV) into 75
at 26 dB gain reduction (wanted input level 86 dB (uV)) typ. 94dB (uV) into 75

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture
carrier of channel N t 5).

at nominal gain (wanted input level 60 dB (uV)) typ. 92dB (uV)into 75
at 26 dB gain reduction (wanted input level 86 dB (uV)) typ. 95dB (uV) into 75 2
Out of band modulation, at nominal gain typ. 100dB (uV) into 75 -—

Unwanted signal handling capability

The tuner operates together with a standard tv receiver with normal A.G.C. for tuner and i.f. amplifier.
Unwanted tv signal 3 channels higher or lower than wanted. Unwanted signal level adjusted for just
not visible interference.

Unwanted picture carrier signal typ. 96dB (uV)
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U743
U744/256

Oscillator characteristics

Pulling
Input signal of tuned frequency producing a shift of
the oscillator frequency of 10 kHz, at nominal gain

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)
at a change of the ambient temperature

from + 25 to + 50 ©C and + 25 OC to 0 °C (measured

after 3 cycles from + 25 to + 55 ©C)
channels E21 to E69

at a change of humidity from 60% * 15% to
93% + 2% measured at Tymp =25°C £ 50C

I.F. characteristics
Bandwidth of i.f. output circuit

typ. 85dB (uV) into 75 Q

max. 500 kHz

max. 250 kHz

max. 1000 kHz

max. 1500 kHz

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 7, tuning voltage 10 V.

I.F. output impedance

Frequency divider characteristics

Values valid in the tuning voltage range 0,5 to 30 V
Supply voltage

Supply current

Output voltages (probe 10 M2//11 pF)
atpin 7
atpin 8

Output unbalance

Signal to interference ratio at an aerial input level
of 100 4V, measured at i.f. output

Miscellaneous

Radio interference
Oscillator radiation and oscillator voltage
—= at the aerial terminal

typ. 9 MHz

approx. 10082

5V +10%

max. 35 mA, typ. 25 mA
min, 0,5 V peak-to-peak
min. 0,5 V peak-to-peak
max. 01V

min. 46 dB

Within the limits of C.1.S.P.R. 13 (1975)

+ amendment 1 (1983).

Use is made of the relaxed limit of 3 mV/m
(70dB (uVm)).




U.H.F. television tuners U743
U744/256

Immunity from radiated interference Aerial terminal meets requirements of
BS905, provided the aerial cable is
connected in a professional manner.

Microphonics There will be no microphonics, provided
the tuner is installed in a professional
manner.

Surge protection
Protection against voltages max. 5kV -—

Note: Ten discharges of a 470 pF capacitor into the aerial terminal.
E.S.D. protection min. 2kV
Note: acc. to MIL STD 003C

s
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ADDITIONAL INFORMATION
I.F. injection
The tuner has an i.f. injection point at the collector of the mixer transistor (see Figs 1 and 2).

The i.f. generator can be connected directly to this point (Fig. 6), via a 0,3 pF capacitor. The
tuner needs normal supply voltages and a tuning voltage of 10 V.

I.F. SWEEPER 03pF o
GENERATOR > injection point
50(75)
4 7297347
Fig. 6.

Voltage gain

Since the r.f. input and the i.f. output load impedances differ, the gain of the U743 U744 tuners
are expressed in terms of voltage gain. It is defined as the ratio between the i.f. output voltage and
the corresponding r.f. input voltage.

The i.f. output of the tuner is loaded with an impedance of 1200 £ in parallel with a 15 pF capacitor
representing a standard replacement of the input impedance of a SAW filter.

To be able to carry out tuner measurements with existing 75 §2 equipment a matching circuit is
connected to the i.f. output of the tuner. The input gives the required load to the tuner output while
the output represents a source impedance suitable to connect to standard 75 2 equipment, see Fig. 7.

Total losses of the circuit are 26 dB.

I.F. out
1000 Q
MEASUREMENT
15 pF EQUIPMENT
%0
1800 7297348
7
Fig. 7.
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USF10
USF10A

VHF.JUHF. TELEVISION TUNERS

QUICK REFERENCE DATA
Systems C.C.I.R. systems L and L'
Channels

low v.h.f. E2to E4

high v.h.f. CtoQ

u.h.f. L21 to L69
Intermediate frequencies

picture 32,7 MHz

sound 39,2 MHz
APPLICATION

Designed to cover the v.h.f. and u.h.f. channels of C.C.l1.R. systems L and L’, with extended v.h.f. range
including channels for French cable television (CCETT 12 MHz frequency plan).

The tuner USF10A is equipped with a frequency divider (1 : 256), which makes it suitable for digital
tuning systems based on frequency synthesis; otherwise this tuner is equal to-type USF10.
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USF10 3111 107 15670
USF10A 3111 107 16270

DESCRIPTION

The USF10 is a combined v.h.f./u.h.f. tuner with electronic tuning and band switching covering the
low v.h.f. band including the European channel E4 (frequency range 48 to 68 MHz), the high v.h.f.
band including the Moroccan channel M4 and the European channel E 12 (frequency range 128 to
306 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 covers (see Fig. 1). The common aerial
connection (v.h.f. and u.h.f.) with standard coaxial termination is on one of the frame sides, all other
connections (supply voltages, a.g.c. voltage, tuning and switching voltages, i.f. output) are made via
terminals in the underside. The mounting method is shown in Fig. 2.

Electrically, the tuner consists of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via switchable
v.h.f. band wideband input filters to gate 1 of an input MOSFET tetrode (with internal gate protection
against surge).

The drain load of the MOSFET tetrode is formed by a double tuned switchable bandpass filter, trans-

ferring the r.f. signal to the emitter of the mixer transistor. The oscillator signal is also fed to the
emitter of the mixer transistor.

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 coupled out of the tuner. A test point (terminal 4) is provided for i.f. injection to align
the output circuit of the tuner together with the i.f. amplifier of the television receiver.

The input tuned circuit, the r.f. bandpass filter and oscillator circuit are tuned by 8 tuning diodes,
band switching is achieved by 9 switching diodes.

The u.h.f. part of the tuner consists of a tuned input circuit connected to gate 1 of an input MOSFET

tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode is formed
by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode. The i.f. signal
from the mixer diode is amplified by the v.h.f. mixer transistor, now operating as an i.f. amplifier.

The input tuned circuit, the r.f. bandpass filter and oscillator circuits are tuned by 4 tuning diodes.

In all bands the tuner is gain controlled via gate 2 of the input MOSFET tetrodes.

122 February 1986\ l



V.H.F./U.H.F. television tuners USF10
USF10A

MECHANICAL DATA Dimensions in mm

7295575

Fig. 1a.
Terminal
1 = aerial —<—g 4
2 = supply voltage, low v.h.f., + 12V —‘4'
3 = supply voltage, high v.h.f., + 12V
4 = supply voltage, u.h.f., + 12 V; i.f. injection : 1275076
5 =a.g.c. voltage, + 8,25 to + 0,85 V
6 = supply voltage, v.h.f. and u.h.f., + 12V
7 = tuning voltage, + 0,5 to + 28 V Fig. 1b |.F. output coil.
9 = i.f. output Torque for alignment: 2 to 15 mNm
10 = earth Press-through force: = 10 N.
11/12 = balanced output voltage
of frequency divider USF10A
13 = supply voltage, frequency | only
divider, 5 V * 5%
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USF10
USF10A

3111 107 15670
3111 107 16270

Mass

Mounting

approx. 130 g

The tuner may be mounted by soldering it onto a printed-wiring board, using the piercing diagram shown
in Fig. 2. (The tuner may also be mounted by means of a socket. Information will be supplied upon
request.) The tuner may be mounted anywhere in the receiver and there are no restrictions on orienta-

tion.

4,445~

9,625 —
—

—

(1) Only for USF10A.

Dimensions in mm

18(11)()
(2x) ‘.I

90,17 i
+0,1
08" g

I

19,685
24,765

[+— 34,925 —

[*— 40,005 —

55,245

|[«—— 60,325

D 70,485 (1) —

«———— 80,645 (V) ————

85,725 V) ———

TT ot

B |
| ¥ 102+ 8.2
P f

+0,1
41 45

.

7295676

Fig. 2 Piercing diagram for tuner USF 10A viewed from solder side of board. Unless otherwise stated

the tolerance is + 0,05 mm.
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V.H.F./U.H.F. television tuners USF10
USF10A

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 25 1 5 OC, a relative
humidity of 60 + 15%, a supply voltage of 12 + 0,3 V and an a.g.c. voltage of 8,25 + 0,2 V.

Voltages and currents

Supply voltage +12V+1V

Current drawn from + 12 V supply
low v.h.f. band max. 45 mA; typ. 40 mA
high v.h.f. band max. 80 mA; typ. 76 mA
u.h.f. bands max. 50 mA; typ. 45 mA

Bandswitching

For operation in all bands the supply voltage is permanently connected to terminal 6. Additionally the
supply voltage is connected to:

terminal 2 and —12 V to terminal 3 for operation in the low v.h.f. band

terminal 3 and —12 V to terminal 2 for operation in the high v.h.f. band

terminal 4 and —12 V to terminals 2 and 3 for operation in the u.h.f. bands.

A.G.C. voltage (Figs 3, 4 and 5)

voltage range +8,26t0+085V

voltage at nominal gain +825+05V

voltage at 40 dB gain reduction

low v.h.f. band typ.2V

high v.h.f. band typ. 1,2V
Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk or damage.
A.G.C. current max. 0,3 uA
Tuning voltage range +05t0o+28V
Current drawn from 28 V tuning voltage supply

at Tamp =25 °C max. 0,8 uA

at Tamp =55 °C max. 3 pA
Slope of tuning characteristics (typical values)

low v.h.f. band, channel 2 2 MHz/V

channel 4 1,5 MHz/V

high v.h.f. band, channel C 12 MHz/V

channel Q 2 MHz/V

u.h.f. bands, channel L21 30 MHz/V

channel L69 6 MHz/V
Frequencies

Frequency ranges
low v.h.f. band channel E2 (picture carrier 48,25 MHz)
Margin: min. tuning voltage 2 V
channel E4 (picture carrier 62,25 MHz)
Margin: max. tuning voltage 22 V
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USF10
USF10A

Frequencies (continued)

Frequency range

high v.h.f. band (cable)

u.h.f. bands

Intermediate frequencies

picture
sound

Wanted signal characteristics
Input impedance

V.S.W.R. and reflection coefficient
(values between picture and sound carrier,
as well as values at picture carrier)

V.S.W.I.
v.h.f. bands
u.h.f. bands

reflection coefficient

v.h.f. bands
u.h.f. bands

R.F. curves, bandwidth

low v.h.f. band
high v.h.f. band
u.h.f. bands

R.F. curves, tilt

on any channel the amplitude difference between
the top of the r.f. resonant curve and the picture
frequency, the sound frequency, or any frequency
between them will not exceed:

low v.h.f. band
high v.h.f. band
u.h.f. bands

A.G.C. range

v.h.f. bands
u.h.f. bands

channel C (picture carrier 128,75 MHz)

Margin: min. O,

75 MHz

channel Q (picture carrier 296,75 MHz)

Margin: min. 1,

8 MHz

channel L21 (picture carrier 471,25 MHz) to

channel L69 (p

icture carrier 855,25 MHz)

Margin at the extreme channels: 2 MHz

32,7 MHz
39,2 MHz

7% Q

at nominal gain

max. 4,5
max. 5

max. 63%
max. 56%

typ. 16 MHz
typ. 16 MHz
typ. 30 MHz

nominal gain

3d8
3d8
3d8

min. 40 dB
min, 30 dB

during gain control

max. 4,5
max. 6

max. 63%
max. 56%

in the first 20 dB
of the a.g.c. range

4d8
45dB
4d8
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Wanted signal characteristics (continued)
Power gain (see also measuring method for power gain Figs 7 and 8)

v.h.f. bands min. 19 dB
u.h.f. bands min. 19 dB
Maximum gain difference
between any two v.h.f. channels typ. 6 dB
between any two u.h.f. channels typ. 6 dB
Noise figure
v.h.f. bands max. 9 dB, channel C: max. 10dB
low v.h.f. band typ. 6 dB
high v.h.f. band typ. 6 dB, channel C: typ. 7dB
u.h.f. bands max. 10dB
channel L21 typ. 5,5 dB
channel L40 typ.6,5dB
channel L69 typ. 7,5dB

Unwanted signal characteristics
Image rejection (measured at picture carrier frequency)

low v.h.f. band min. 60 dB
high v.h.f. band min. 55 dB, typ. 60 dB
u.h.f. bands min. 40 dB, typ. 50dB

1.F. rejection (measured at picture carrier frequency)
low v.h.f, band

channel 2 min. 20dB
channel 4 min. 30dB
high v.h.f, band min. 60 dB
u.h.f. bands min. 60 dB

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)

low v.h.f. band

at nominal gain(wanted input level 60 dB (uV)) typ. 67 dB (uV) into 75 Q
at 20 dB gain reduction typ. 85 dB (uV) into 75
high v.h.f. band

at nominal gain typ. 70 dB (uV) into 75
at 20 dB gain reduction typ. 90dB (uV) into 75
u.h.f. bands

at nominal gain typ. 70dB (uV) into 75 Q
at 20 dB gain reduction typ. 90 dB (uV) into 75
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In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier
of channel N + 3 for all bands).

high v.h.f. band

at nominal gain (wanted input level 60 dB (uV)) typ. 95 dB (uV) into 75

u.h.f. bands

at nominal gain typ. 85 dB (uV) into 75
Oscillator characteristics

Shift of oscillator frequency at a change
of the supply voltage of 5%

v.h.f. bands max. 500 kHz
u.h.f. bands max. 1000 kHz
channel L21 typ. 600 kHz
channel L40 typ. 100 kHz
channel L69 typ. 200 kHz

Drift of oscillator frequency at a change
of the ambient temperature from + 25 to + 40 °C
(measured after 3 cycles from + 25 to + 565 9C)
v.h.f. bands max. 350 kHz
u.h.f. bands max. 600 kHz

L.F. circuit characteristics
Minimum tuning range of i.f. output coil 32 to 40 MHz

Miscellaneous

Oscillator voltage at the aerial terminal
Fundamental and harmonic frequencies up to 1000 MHz
v.h.f. bands max. 50 dB (uV) into 75
u.h.f. bands max. 66 dB (uV) into 75
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ADDITIONAL INFORMATION
I.F. injection
Terminal 4 (supply voltage u.h.f.) can be used as i.f. injection point, provided the u.h.f. supply voltage

is applied to terminal 4 via a resistor of 56 2 (see Fig. 6). The u.h.f. band should be switched on; a
tuning voltage of —12 V is applied to terminal 7.

I.F. 1nF 4
GENERATOR — j||r TELEVISION
(2=758) ’L TUNER
7 56 Q

+12V J——

l M0371

Fig. 6.

Connection of the i.f. amplifier
No special precautions are required to load and to match the i.f. output of the tuner.

Measuring method of power gain
The i.f. output of the tuner should be terminated with the circuit given in Fig. 7.

i.f output d;t:;:;:r
of tuner }-T—O P
l l/ M0372

Fig. 7.

This circuit roughly matches the i.f. output impedance to 75 Q2 at the resonant frequency of the i.f.
output circuit (Fig. 8).

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 the circuit between a 75 2 source and a 75
detector.
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Fig. 8.

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. 9. A suitable
tool is available under catalogue number 7122 005 47680.

075t —
01—
I
224 J
{ 72750771

Fig. 9.
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UV411 SERIES
UV412 SERIES

VHF.JUHF. TELEVISION TUNERS

QUICK REFERENCE DATA
Systems C.C.1.R. systems B and G
Channels

v.h.f. | NZ1toC

v.h.f. It M4 to E12

u.h.f. E21 to E69
Intermediate frequencies

picture 38,9 MH2

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.

The tuners of the UV412 series are equipped with a frequency divider, which makes them suitable for
digital tuning systems based on frequency synthesis; for the remainder they are equal to type UV411.

Available versions

aerial input frequency division ratio catalogue number

connector divider (I1C)
uvan phono - - 3122 127 24360
UV411/IEC IEC - - 3122 127 08870
uv412 phono 14-pin 256 3122 127 42010
Uv412/256 phono 8-pin 256 3122 127 09060
UV412/256/IEC IEC 8-pin 256 3122 127 08880
Uv412/64 phono 8-pin 64 3122 127 08900
UVv412/64/1EC IEC 8-pin 64 3122 127 08890
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DESCRIPTION

The UV411 and UV412 are combined v.h.f./u.h.f. tuners with electronic tuning and band switching,
covering the v.h.f. band | including the New Zealand channel 1, and the Italian channel C (frequency
range 44 to 92 MHz), the v.h.f. band Ill 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 tuners are built on a low-loss printed-wiring board, carrying all components, in a
metal housing made of a rectangular frame and front and rear covers (see Fig. 2). The common phono
or |EC aerial connector (v.h.f. and u.h.f.) is on one of the frame sides, all other connections (supply
voltages, a.g.c. voltage, tuning and switching voltages, i.f. output) are made via terminals in the under-
side. The mounting method is shown in Fig. 3.

Electrically, the tuners consist of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via switchable
v.h.f. band 1/111 wide band input filters to gate 1 of an input MOSFET tetrode (with internal gate
protection against surge).

The input filters are provided with an i.f. and f.m. suppression circuit. The drain load of the MOSFET
tetrode is formed by a double tuned switchable bandpass filter, transferring the r.f. signal to the
emitter of the mixer transistor. The oscillator signal is also fed to the emitter of the mixer transistor.

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 coupled out of the tuner. A test point (terminal 4) is provided for i.f. injection
to align the i.f. output circuit of the tuner together with the i.f. amplifier of the television receiver.

An additional test point, which is accessible through a hole in the top of the tuner, is connected to the
collector of the mixer transistor.

The r.f. band pass filter and oscillator circuits are tuned by 3 tuning diodes; band switching is achieved
by 5 switching diodes.

The u.h.f. part of the tuner consists of a high-pass input circuit connected to gate 1 of an input
MOSFET tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode
is formed by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode.
The i.f. signal from the mixer diode is amplified by the v.h.f. mixer transistor, now operating as an i.f.
amplifier.

The r.f. band pass filter and oscillator circuits are tuned by 3 tuning diodes.

In all bands the tuner is gain controlled via gate 2 of the input MOSFET tetrode.

The electrical circuit of the UV412 series is extended with a frequency divider (division ratio of 64 or
256), which inputs are connected to the v.h.f. and u.h.f. oscillator. The complementary outputs are
connected to terminals 12 and 13.

P Q R P Q

4 3

) ) I_, - i ) ) i T_ Cslij
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See Fig. 1c.

134 April 1983



- L

el

-

L0

ca

|
I
I
I
| C‘D_
I
I
I
I
I

R36| (R4 |R42 | |R22

cze |c22
1 &
]mn R20 o1
c20
m
it

TR3

CJB‘L

b

CIG_
E-

n[]J,
53 T

kd

I
I
I
I
I
I
I
I
[
|
|
I
!
|
[
I
I
|
I
I
I

® [ © e

T uT T

I
| S —_——— —— e e e e e e ———— —

Ic-rm[] Icu c--I ] Im

]

©® O

wpply voitage  Apoly voltage  mpply voltage  agc.woltage  suply voltage  tuning voltage

vhL1(¢12V) vhl.TRI$12V) Ghf (412V); (40200
1.1, injaction +0s8v)

* C64 only in versions with IC of Fig. 1b.

VALIGNS,
(®12v)

(+1 we20V)

- __

[ a
. H
’ Fig taor 1b |
] ]
L. .y oz
160 w
cre c” La2f €7®
| o [ ] c;'. 3 N
® |G N O
—_— upply volage
outut voltage (+8V)
VA2 oniy

$J8UN3 UOISIABIGY "4"H' N/ 4"H'A

S3IHU3S LLW\HW (

S3AIHIAS 2ivAN

\




UV411 SERIES
UV412 SERIES

MECHANICAL DATA Dimensions in mm
'
12,4 . ——
f bl £
1
0,8 »lle- 0,8
95 > -~ 23 —
ey *
) EEE—
’ ’__—T ’_T ‘ I I=
=3 - | L
! ! 1 |
aerial D ] L 77
] o o 0
0 o 1
s 0L e /Il TOMO
=—=UJ] =[FI
8,2 d [, ' l - -n e
10,2 6
185 7123 45 67 910 12 1314 4 A
- 9017 > =64
10 =
60 >
55,2 > 1266959.2
3| |- V
G — == ___ u 11
phono =] . [}
connector — —_ _
\ i.f. coil
- test point for if. injection
e LEER
connector L .
Fig. 2a.
Terminal .
7 = tuning voltage, + 1 to + 28 V
1 =aerial 9 = i.f. output
2 =supply voltage, v.h.f. I, + 12 V 10 =earth
3 =supply voltage, v.h.f. Ill, + 12V 12,13 = balanced output voltage of
4 = supply voltage, u.h.f., + 12 V; i.f. injection frequency divider only for
5 =a.g.c. voltage, +9,2t0 + 0,86 V 14 = supply voltage, frequency uv412
6 =supply voltage, v.h.f. and u.h.f.,, + 12V divider, +5 V
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UV411 SERIES
UV412 SERIES

¥
. . <04
Fig. 2b I.F. output coil. — 3
Torque for alignment: 2 to 15 mNm.
Press-through force: = 10 N. 1275076
Mass approx. 127 g

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 IEC68-2, test Ta (230 + 10 ©C,
2 £ 0,5 s). The resistance to soldering heat is according to IEC68-2, test Tb (260 + 5 °C, 10 + 1 s).

i< 90,17 :I
'*ll*"s*g"mx) e
o =
AR R A R R

+

fe——— 8573 | 72863762

(1) Only for UV412,

Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is
+ 0,05 mm. .

(-
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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 12 + 0,3 V and an a.g.c. voltage of 9,2+ 0,2 V.

General

Semiconductors, bands | and 111
r.f. amplifier
mixer
oscillator
funing diodes
switching diodes
_d.c. blocking diodes

Semiconductors, bands |V and V
r.f. amplifier
oscillator
mixer
tuning diodes
surge protection diodes
frequency divider

Ambient temperature range
operating
storage

Relative humidity

Voltages and currents
Supply voltage

Current drawn from + 12 V supply
bands | and Il
bands IV and V

Bandswitching

BF982

BF324

BF926

3 x BB809

5 x BA482/483/484
2 x BAW62

BF980 (35K87)
BF970

1SS99

3 x BB4058B

2 x BAV10
SP4653 or SP4632

Oto+550C
—25to +70°C
max. 95%

+12V £ 10%

max. 55 mA; typ. 44 mA
max. 50 mA; typ. 40 mA

For operation in all bands the supply voltage is permanently connected to terminal 6. Additionally the

supply voltage is connected to:
terminal 2 for operation in band I,
terminal 3 for operation in band !i1,
terminal 4 for operation in bands IV and V.

A.G.C. voltage (Figs 4, 5 and 6)
voltage range
voltage at nominal gain
voltage at 40 dB gain reduction
band |
band 11
voltage at 30 dB gain reduction

+92t0+085V
+92:+05V

typ.3V
typ. 1,5V
typ. 2V

Note: A.G.C. voltages be'tween 0 and + 10,5 V may be applied without risk of damage.

A.G.C. current

Slope of a.g.c. characteristic,
at the end of the specified a.g.c. range
bands | and 111
bands IV and V

max. 0,3 mA

typ. 25 dB/V
typ. 50 dB/V
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gain reduction (dB)
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Fig. 4 Typical a.g.c. characteristic, band |I. Fig. 5 Typical a.g.c. characteristic, band 111.
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Fig. 6 Typical a.g.c. characteristic,
bands IV and V. 60
0 25 5 75 10

a.g.c. voltage (V)
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Fig. 9 Typical tuning characteristic, bands IV and V.
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Tuning voltage range (Figs 7, 8 and 9)
Current drawn from 28 V tuning voltage supply

at Tamp = 25 °C
at Tymp = 55 °C

+1to+28V

max. 0,5 pA
max. 2 uA

Note: The source impedance of the tuning voltage offered to terminal 7 must be maximum 47 kS2.

Slope of tuning characteristic
band 1, channel E2

channel E4
band 1il, channel ES
channel E12
bands IV and V, channel E21
channel E69

Frequencies
Frequency ranges

band |

band Il

bands IV and V

Intermediate frequencies
picture
sound

Wanted signal characteristics
Input impedance

V.S.W.R. and reflection coefficient
(values between picture and sound carrier,

as well as values at picture carrier)
V.S.W.I.
bands | and (11
bands IV and V
reflection coefficient
bands | and 111
bands IV and V

R.F. curves, bandwidth
band |
band 111
bands 1V and V

3 MHz/V

2 MHz/V

7 MHz/V .

2 MHz/V typical values
22 MHz/V

5 MHz/V

channel NZ1 (picture carrier 45,25 MHz) to
channel C (picture carrier 82,25 MHz).*
Margin at the extreme channels: min. 1,5 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

The oscillator frequency is higher than
the aerial signal frequency.

75Q

at nominal gain during gain control
max. 4,5 max. 5,5
max. 5 max. 7
max. 64% max. 69%
max. 66% max. 75%

typ. 11 MHz

typ. 13 MHz

typ. 20 MHz

* Channel R4 (picture carrier 85,25 MHz) is within the frequency range, but not specified.
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R.F. curves, tilt

A.G.C. range
bands | and |11
bands IV and V

Power gain (see also Measuring method of power gain)

bands | and |11
channel E3
channel E5
channel E12
bands |V and V
channel E21
channel E40
channel E69

Maximum gain difference
between any two v.h.f. channels
between any two u.h.f. channels
between any v.h.f. and u.h.f. channel

Noise figure
bands | and 111, except channels NZ1 and M4
channels NZ1 and M4
channel E3
channel ES
channel E12
bands IV and V
channel E21
channel E40
channel E69

Overloading

Input signal producing 1 dB gain
compression at nominal gain
bands | and i1
bands IV and V

Input signal producing either a detuning
of the oscillator of + 300 kHz or
—1000 kHz or stopping of the
oscillations at nominal gain
bands | and 111
bands 1V and V

Unwanted signal characteristics

Image rejection (measured at picture carrier frequency)

bands | and 111, except channels C and R4
channels C and R4
bands IV and V

on any channel the amplitude difference
between the top of the r.f. resonant curve
and the picture frequency, the sound
frequency, 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. 30dB

min. 22 dB
typ. 28 dB
typ. 28 dB
typ. 28dB
min. 20dB
typ. 28dB
typ. 27dB
typ. 26 dB

typ. 2dB
typ. 3dB
typ. 4dB

max. 7dB
max. 10dB
typ. 4dB
typ. 4dB
typ. 5dB
max. 10 dB
typ. 6dB
typ. 6dB
typ. 7dB

typ. 90 dB (uV) into 75 Q
typ. 90dB (nV) into 75 Q

typ. 100 dB (uV) into 75
typ. 100dB (uV) into 75 Q

min. 60 dB; typ. 70dB
min. 55 dB
min. 44 dB; typ. 53 dB
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I.F. rejection {measured at picture
carrier frequency)
channel N21
channel E2
channels E3 to C
band 111
bands |V and V

Note: At colour sub-carrier frequency maximum 6 dB less rejection.

N + 4 rejection (for u.h.f. only)
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)

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)
bands | and 111
at nominal gain (wanted input level 60 dB (uV))
at 40 dB gain reduction (wanted input level 100 dB (uV))

bands IV and V
at nominal gain (wanted input level 60 dB (uV))
at 30 dB gain reduction (wanted input level 90 dB (uV))

min. 40 dB
min. 45 dB
min. 50 dB
min. 60 dB
min. 60 dB

typ.

typ.
typ.

typ.
typ.

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier

75 dB (uV) into 75

74 dB (uV) into 75
94 dB (uV) into 75

74 dB (uV) into 75
94 dB (uV) into 756

of channel N * 2 for v.h.f. |, or channel N + 3 for v.h.f. 111, or channel N + 5 for u.h.f.)

bands | and I1t1

at nominal gain (wanted input level 60 dB (uV))

at 40 dB gain reduction (wanted input level 100 dB (uV))
bands IV and V

at nominal gain (wanted input level 60 dB (uV))

at 30 dB gain reduction (wanted input level 90 dB (uV))
Out of band cross modulation at nominal gain

v.h.f. |, interfering from v.h.f. (11

v.h.f. |, interfering from u.h.f.

v.h.f. |11, interfering from v.h.f. |
v.h.f. IH, interfering from u.h.f.

u.h.f. interfering from v.h.f. |
u.h.f. interfering from v.h.f. 111

typ.
typ.

typ.
typ.

typ.
typ.
typ.
typ.
typ.
typ.

82 dB (uV) into 75 Q
94 dB (uV) into 75 Q

82dB (uV) into 75 Q
94 dB (uV) into 75

94 dB (uV) into 75 Q
90d8 (uV) into 75
94 dB (uV) into 75 Q
90 dB (uV) into 75 Q
94 dB (uV) into 75
86 dB (uV) into 75 Q

(o

143



UV411 SERIES
UV412 SERIES

Oscillator characteristics

Pulling
Input signal of tuned frequency producing a
shift of the oscillator frequency of 10 kHz,
at nominal gain

bands | and 111

bands |V and V

Shift of oscillator frequency at a change
of the supply voltage of 5%

bands } and )11

bands IV and V

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 band switching)

at a change of the ambient temperature
from + 25 to + 40 ©C (measured after
3 cycles from + 25 to + 55 °C)

bands | and 1i1

bands |V and V

Frequency divider characteristics of version UV412

Supply voltage

Current drawn from + 5 V supply
bands | and Il1
bands IV and V

Output voltage

Output current
at output voltage 3,4 V
at output voltage 5 V

Interference signal on the i.f. output

typ. 80 dB (uV) into 75 Q
typ. 80 dB (uV) into 75

max. 200 kHz
max. 400 kHz

max. 250 kHz

max. 250 kHz

max. 300 kHz
max. 500 kHz

+5V +5%

max. 45 mA; typ. 35 mA
max. 55 mA; typ. 45 mA

3,4 to 10 V, depending on load
and supply voltage

min. 1 mA
max. 1,5 mA

max. 3 uV

Note: I.F. output of the tuner terminated with the circuit shown in Fig. 10.

The output voltage is determined by the external load and the supply voltage, which is connected to

this load. They should be chosen such that:

— the output-voltage rating of 10 V is not exceeded;

— the output voltage does not drop more than 1,6 V below 5 V (supply voltage of frequency divider);

— the output-voltage swing does not exceed 1 V.

Radiation by the output signal may be reduced by transporting the two complementary signals via
twisted wires or a flat cable, even if only one signal is to be used to drive the subsequent circuit.
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UV412 SERIES

Frequency divider characteristics of the UV412/64 and UV412/256 versions

Supply voltage +5VvV10%
Current drawn from +5 V supply max. 35 mA; typ. 26 mA
Output voltage, unloaded, measured with probe 10 M2/11 pF min. 0,8 Vp-p
Output impedance typ. 1 k2
Output imbalance typ. 0,1V
Interference signal on the i.f. output
Uv412/256 max. 3 uV
uv412/64 max. 20 uV

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10.

1.F. circuit characteristics
Bandwidth of i.f. output circuit 5+1MHz

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage 2 V; u.h.f.
band switched on.

Bandwidth variation of i.f. output circuit as a result of r.f. tuning
and band switching (reference: u.h.f.; tuning voltage 2 V) max. 650 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 the i.f. output of the tuner.

R1
i.f. output detector probe
of tuner 18Q (2=75Q)
C1 22pF
4 7288506
Fig. 10.

Detuning of the i.f. output circuit as a
result of r.f. tuning and band switching
(reference: u.h.f.; tuning voltage 2 V) max. 500 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 the i.f. output of the tuner.

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. 10,

Attenuation between i.f. injection point
and i.f. output of the tuner typ. 16 dB
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Miscellaneous

Radio interference
Oscillator radiation and oscillator

voltage at the aerial terminal Within the limits of C.I.S.P.R. 13
(1975) and VDE0872/7.72.
Microphonics There will be no microphonics,

provided the tuner is installed
in a professional manner.

Surge protection
Protection against voltages max. 5 kV

Note: 10 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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UVv412 SERIES

ADDITIONAL INFORMATION
|.F. injection

Terminal 4 (supply voltage u.h.f.) can be used as i.f. injection point, provided the u.h.f. supply voltage
is applied to terminal 4 via a resistor of 10 2 (see Fig. 11). The u.h.f. band should be switched on;
tuning voltage should be 2 V.

I.F. 10 nF 680
TELEVISION
GENERATOR }—]
(2=75Q) TUNER
100
7286374
68 Q
+13V —e~C

222nF
%

Fig. 11.

Connection of the i.f. amplifier
No special precautions are required to load and to match the i.f. output of the tuner.

Connection of supply voltages
+13V
820 820 82Q [] 27 Q2
2 3 4 o6
vhf. I vhf IIT u.h.f. v.h.f./u.h.f.
7286375
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

MHz

72727481

Fig. 13.

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 is approx. 5 MHz (Fig. 13).

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 75 2 source and a 75 2

detector.

Alignment of the i.f. output coil

The i.f. output coil should be adjusted with abrass tool with a blade as shown in Fig. 14. A suitable
tool is available under catalogue number 7122 005 47680.

o L
0759,
22_9, }

r 7275077

Fig. 14.
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VHF./UH.F. TELEVISION TUNER

QUICK REFERENCE DATA

Systems C.C.I.R. system D
Channels

low v.h.f. C1toC5

high v.h.f. C6to C12

u.h.f. C13 to C57
Intermediate frequencies

picture 37,00 MHz

sound 30,50 MHz
APPLICATION

Designed to cover the v.h.f. and u.h.f. channels of C.C.I.R. system D.

A tuner UV412HKM/256/IEC with a frequency divider (1 : 256) is available under catalogue number
3122 237 00240. This version is suitable for digital tuning systems based on frequency synthesis.
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DESCRIPTION

The UV411 HKM/IEC is a combined v.h.f./u.h.f. tuner with electronic tuning and band switching,
covering the low v.h.f. band (frequency range 48 to 92 MHz), the high v.h.f. band (frequency range
167 to 224 MHz), and the u.h.f. band (frequency range 470 to 870 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 covers (see Fig. 2). The common |EC aerial
connector (v.h.f. and u.h.f.) is on one of the frame sides, all other connections (supply voltages, a.g.c.
voltage, tuning and switching voltages, i.f. output) are made via terminals in the underside. The
mounting method is shown in Fig. 3.

Electrically, the tuner consists of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via switchable
wide band input filters to gate 1 of an input MOSFET tetrode (with internal gate protection against
surge).

The input filters are provided with an i.f. and f.m. suppression circuit. The drain load of the MOSFET
tetrode is formed by a double tuned switchable bandpass filter, transferring the r.f. signal to the
emitter of the mixer transistor. The oscillator signal is also fed to the emitter of the mixer transistor.

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 coupled out of the tuner. A test point (terminal 4) is provided for i.f. injection
to align the i.f. output circuit of the tuner together with the i.f. amplifier of the television receiver.

An additional test point, which is accessible through a hole in the top of the tuner, is connected to the
collector of the mixer transistor.

The r.f. band pass filter and oscillator circuits are tuned by 3 tuning diodes; band switching is achieved
by 5 switching diodes.

The u.h.f. part of the tuner consists of a high-pass input circuit connected to gate 1 of an input
MOSFET tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode
is formed by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode.
The i.f. signal from the mixer diode is amplified by the v.h.f. mixer transistor, now operating as an i.f.
amplifier.

The r.f. band pass filter and oscillator circuits are tuned by 3 tuning diodes.

In all bands the tuner is gain controlled via gate 2 of the input MOSFET tetrodes.
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UV411IHKM/IEC 3122 237 00200

MECHANICAL DATA Dimensions in mm

95 — -— 23 —
A
. 'l (—————— ) l |
, - < T
o D |l
! . T—'
|2 o J L 77
] o o g
= L il gl
5 /——\ 285 | |
[ )], D
18,5 > 10,2 - 6
23 45 67 910 } A
90,17 J ~ =64
10 l=
60 = 7295545
56,1
- | 1<+3 *
— === 1=l
1
el i

\ i.f. coil
test point for if. injection

Fig. 2a.
Terminal
1 = aerial 7 =tuning voltage, + 1to +28 V
2 = supply voltage, low v.h.f., + 12 V 9 =i.f. output
3 = supply voltage, high v.h.f., + 12V 10 = earth

4 = supply voltage, u.h.f., + 12V
5 = a.g.c. voltage, + 9,2 to + 0,86 V
6 = supply voltage, v.h.f. and u.h.f., + 12 V
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V.H.F./U.H.F. television tuner UV411HKM/IEC

. _ 3
Fig. 2b I.F. output coil. £04
Torque for alignment: 2 to 15 mNm.
Press-through force: = 10 N. 1273076
Mass approx. 127 g
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 ©C,
2 + 0,5 s). The resistance to soldering heat is according to |IEC 68-2, test Tb (260 + 5 0C, 10 £ 1s).

i 90,17 |
+01 |
" —-||<—1,3"g" (8x) LIS '
(2x)
e EITX
445 I +0,1
a1ty
(9,53
| 1969
- 24,77
e— 3493 —»
40,01
55,25
« 60,33 7293015

Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is
+ 0,05 mm.
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3122 237 00200

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 12 + 0,3 V and an a.g.c. voltage 0of 9,2 £ 0,2 V.

General

Semiconductors, v.h.f. bands
r.f. amplifier
mixer
oscillator
tuning diodes
switching diodes
d.c. blocking diodes

Semiconductors, u.h.f. bands
r.f. amplifier
oscillator
mixer
tuning diodes
surge protection diodes
(frequency divider
Ambient temperature range
operating
storage

Relative humidity

Voltages and currents
Supply voltage

Current drawn from + 12 V supply

v.h.f. bands
u.h.f. bands

Bandswitching

BF982

BF324

BF926

3 x BB809

5 x BA482/483/484
2 x BAW62

BF980

BF970

15599

3 x BB4058B

2 x BAV10
SP4653 or SP4632)

0 to + 55 °C
—25to +70°C
max. 95%

+12V+£10%

max. 55 mA; typ. 44 mA
max. 50 mA; typ. 40 mA

For operation in all bands the supply voltage is permanently connected to terminal 6. Additionally the

supply voltage is connected to:

terminal 2 for operation in low v.h.f. band
terminal 3 for operation in high v.h.f. band
terminal 4 for operation in u.h.f. bands

A.G.C. voltage (Figs 4, 5 and 6)

voltage range
voltage at nominal gain

voltage at 40 dB gain reduction

low v.h.f. band
high v.h.f. band

voltage at 30 dB gain reduction

+92t0+0,85V
+92+05V

typ. 3V
typ.15V
typ. 2V

Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk of damage.

A.G.C. current
Slope of a.g.c. characteristic,

at the end of the specified a.g.c. range

v.h.f. bands
u.h.f. bands

max. 0,3 mA

typ. 25 dB/V
typ. 50 dB/V
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a ° 2T & ©° y
2 =
s ]
€ 10 € 10
3 3
14 2
c c
> 20 3 20 ;
30 - 30
40 40
50 50
60 60 :
0 25 5 7,5 10 0 25 5 7.5 10
a.g.c. voltage (V) a.g.c. voltage (V)
Fig. 4 Typical a.g.c. characteristic, Fig. 5 Typical a.g.c. characteristic,
low v.h.f. band. high v.h.f. band.
-~ 0
)
2
c
.0
o 10
3
©
d
k=
> 20
30
40
L
50
Fig. 6 Typical a.g.c. characteristic,
u.h.f. bands. 60
0 2,5 5 7,5 10

a.g.c. voltage (V)
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= 125 —~ 250
N
I I
3 2
3 s
g 100 g 225 =
s 3 V.
8 L 8 L1
o
5 75 < £ 200
2 o
a ‘a
/
/
50 4 175
/
25 150
0 10 20 30 0 10 20 30
tuning voltage (V) tuning voltage (V)
Fig. 7 Typical tuning characteristic, Fig. 8 Typical tuning characteristic,
low v.h.f. band. high v.h.f. band.
~ 850
T A
2
>
e
g
g 750
k]
] /
[}
5 650 /
o
Q
/
550
450
0 10 20 30

tuning voltage (V)

Fig. 9 Typical tuning characteristic, u.h.f. bands.
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UV41IHKM/IEC

Tuning voltage range (Figs 7, 8 and 9)

Current drawn from 28 V tuning voltage supply

at Tamb = 25 °C
at Tamb = 55 °C

+1to+28V

max. 0,5 uA
max. 2 pA

Note: The source impedance of the tuning voltage offered to terminal 7 must be maximum 47 k<.

Slope of tuning characteristic
low v.h.f. band, channel C1
channel C5
high v.h.f. band, channel C6
channel C12
u.h.f. bands, channel C13
channel C56

Frequencies

Frequency ranges
low v.h.f. band

high v.h.f. band

u.h.f. bands

Intermediate frequencies
picture
sound

Wanted signal characteristics
Input impedance

V.S.W.R. and reflection coefficient
(values between picture and sound carrier,
as well as values at picture carrier)

V.S.W.T.

v.h.f. bands

u.h.f. bands

reflection coefficient

v.h.f. bands

u.h.f. bands

R.F. curves, bandwidth
low v.h.f. band
high v.h.f. band
u.h.f. bands

3 MHz/V
1 MHz/V
6 MHz/V
3 MHz/V
22 MHz/V
4 MHz/V

typical values

channel C1 (picture carrier 49,75 MHz) to
channel C5 (picture carrier 85,25 MHz).
Margin at the extreme channels: min. 1,56 MHz.
channel C6 (picture carrier 168,25 MHz) to
channel C12 (picture carrier 216,25 MHz).
Margin at the extreme channels: min. 2 MHz.
channel C13 (picture carrier 471,25 MHz) to
channel C57 (picture carrier 863,25 MHz).
Margin at the extreme channels: min. 3 MHz.

37,0 MHz

30,5 MHz

The oscillator frequency is higher than
the aerial signal frequency.

75 Q

at nominal gain during gain control

max. 4,5 max. 5,5
max. 5 max. 7
max. 64% max. 69%
max. 66% max. 75%

typ. 11 MHz

typ. 13 MHz

typ. 20 MHz
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R.F. curves, tilt on any channel the amplitude difference
between the top of the r.f. resonant curve
and the picture frequency, the sound
frequency, 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
v.h.f. bands min. 40dB
u.h.f. bands min. 30dB
Power gain (see also Measuring method of power gain)
v.h.f. bands min. 22dB
channel C2 typ. 28dB
channel C7 typ. 28d8B
channel C12 typ. 28d8B
u.h.f. bands min. 20dB
channel C13 typ. 28dB
channel C27 typ. 27dB
channel C56 typ. 26 dB
Maximum gain difference
between any two v.h.f. channels typ. 2dB
between any two u.h.f. channels typ. 3dB
between any v.h.f. and u.h.f. channel typ. 4dB
Noise figure
v.h.f. bands max. 8dB
channel C2 typ. 4dB
channel C7 typ. 4dB
channel C12 typ. 5dB
u.h.f. bands max. 10dB
channel C13 typ. 6dB
channel C27 typ. 6dB
channel C56 typ. 7dB
Overloading

Input signal producing 1 dB gain
compression at nominal gain
v.h.f. bands typ. 90 dB (uV) into 75 Q
u.h.f. bands typ. 90 dB (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
v.h.f. bands typ. 100 dB (uV) into 75 Q
u.h.f. bands typ. 100 dB (uV) into 75

Unwanted signal characteristics
Image rejection (measured at picture carrier frequency)

v.h.f. bands, except channel C5 min. 60 dB; typ. 70 dB
channel C5 min. 565 dB; typ. 59 dB
u.h.f. bands, channels C13 up to C50 min. 44 dB; typ. 53 dB
channels C51 up to C57 min. 40 dB; typ. 44 dB
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I.F. rejection (measured at picture carrier frequency)
low v.h.f. band

channel C1 min. 45 dB
channels C2 up to C5 min. 50 dB
high v.h.f. band min. 60 dB
u.h.f. bands min. 60 dB

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)
v.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) typ. 74 dB (uV) into 756 Q
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 94 dB (uV) into 75
u.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) typ. 74 dB (uV) into 75 Q
at 30 dB gain reduction (wanted input level 90 dB (uV)) typ. 94 dB (nV) into 75

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier
of channel N * 2 for low v.h.f., or channel N * 3 for high v.h.f., or channel N £ 5 for u.h.f.)
v.h.f. bands

at nominal gain (wanted input level 60 dB (uV)) typ. 82 dB (uV) into 75
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 94 dB (uV) into 75 Q
u.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) typ. 82 dB (uV) into 75
at 30 dB gain reduction (wanted input level 90 dB (uV)) typ. 94 dB (uV) into 75
Out of band cross modulation at nominal gain
low v.h.f., interfering from high v.h.f. typ. 94 dB (uV) into 75
low v.h.f., interfering from u.h.f. typ. 90 dB (uV) into 75
high v.h.f., interfering from low v.h.f. typ. 94 dB (uV) into 75 2
high v.h.f., interfering from u.h.f. typ. 90 dB (uV) into 75 2
u.h.f. interfering from low v.h.f. typ. 94 dB (uV) into 75 Q
u.h.f. interfering from high v.h.f. typ. 86 dB (uV) into 75
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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. bands typ. 80 dB (uV) into 75 §2
u.h.f. bands typ. 80 dB (uV) into 75 2

Shift of oscillator frequency at a change

of the supply voltage of 5%
v.h.f. bands max. 200 kHz
u.h.f. bands max. 400 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 band switching) max. 250 kHz

at a change of the ambient temperature

from + 25 to + 40 OC (measured after

3 cycles from + 25 to + 55 OC)
v.h.f. bands max. 300 kHz
u.h.f. bands max. 500 kHz

I.F. circuit characteristics

Bandwidth of i.f. output circuit 5+ 1MHz

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage 2 V; u.h.f.
band switched on.

Bandwidth variation of i.f. output circuit as a result of r.f. tuning
and band switching (reference: u.h.f.; tuning voltage 2 V) max. 650 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 the i.f. output of the tuner. I.F. output adjusted to 33,75 MHz.

R1

i.f. output detector probe
of tuner 180 - (Z=76Q)
C1 22pF
I/ 7288506
Fig. 10.
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UV41IHKM/IEC

Detuning of the i.f. output circuit as a
result of r.f. tuning and band switching
(reference: u.h.f.; tuning voltage 2 V) max. 500 kHz

Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is
connected in parallel with the i.f. output of the tuner.

Minimum tuning range of i.f. output coil 30 to 39 MHz
Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10,

Attenuation between i.f. injection point
and i.f. output of the tuner typ. 16 dB

Radio interference
Oscillator radiation and oscillator

voltage at the aerial terminal Within the limits of C.I1.S.P.R. 13
(1975) and VDE 0872/7.72.
Microphonics There will be no microphonics,

provided the tuner is installed
in a professional manner.

Surge protection
Protection against voltages max. 5 kV

Note: 10 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.

W | February. 1986 161



UV41IHKM/IEC

3122 237 00200

ADDITIONAL INFORMATION
I.F. injection

Terminal 4 (supply voltage u.h.f.) can be used as i.f. injection point, provided the u.h.f. supply voltage
is applied to terminal 4 via a resistor of 10  (see Fig. 11). The u.h.f. band should be switched on;

tuning voltage should be 2 V.

I.F.

10 nF

GENERATOR |—{
(2=75Q)

Connection of the i.f. amplifier

+13V —e~C

F

68 2

00
68 Q

TELEVISION l

TUNER I

7288374

; >22nF
’

ig. 11.

No special precautions are required to load and to match the i.f. output of the tuner.

Connection of supply voltages

+13Vv

I

Polob ]
%E%G;

highvhf. uht.

low v.h.f.

Fi

g. 12.

v.htfuht 7282900
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Measuring method of power
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10.
33,75 MHz
e
348
!

7297343

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 33,75 MHz; the bandwidth is 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
detector. ’

Alignment of the i.f. output coil

The i.f. output coil should be adjusted with a plastic tool which has a cross head as shown in Fig. 14.
A suitable tool for automatic alignment is available:

holder catalogue number 7122 005 47910

cross-head catalogue number 3122 131 63390.

0
£0,03—

\ (2x)
b\ y t e
1£0,1 +30'
l p, _—f (2x)

/ a—3101—+

823 7298248
+0,03

Fig. 14.
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UV417/MK2

UVv418/MK2
V.H.F./UH.F. TELEVISION TUNERS

QUICK REFERENCE DATA
Systems C.C.1.R. systems B and G
Channels

low v.h.f. E2to S1

high v.h.f. S2t0S20

u.h.f. E21 to EG9
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.1.R. systems B and G, with extended v.h.f.
frequency ranges.

The tuner UV418 is equipped with a frequency divider, which makes it suitable for digital tuning
systems based on frequency synthesis; otherwise this tuner is equal to type UV417.

Both tuners comply with the requirements of radiation, signal handling capability, and immunity from
radiated interference of Amtsblatt DBP69/1981, when installed professionally in an adequate TV
receiver.

Available versions

type number a:;::‘;::’:: ;ri:?:;na\::) division ratio catalogue number
uvai? phono - - 3112 218 52660
Uv417/IEC IEC - - 3112 218 52690
uva418/256 phono 8-pin 256 3112 218 52720
UV418/256/IEC IEC 8-pin 256 3112 218 52780
uv418/64 phono 8-pin 64 3112 218 52750
UV418/64/1EC IEC 8-pin 64 3112 218 52810
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UV417/MK2
UVv418/MK2

DESCRIPTION

The UV417 and UV418 are combined v.h.f./u.h.f. tuners with electronic tuning and band switching,
covering the low v.h.f. band (frequency range 47 to 111 MHz), the high v.h.f. band (frequency range
111 to 300 MHz), and the u.h.f. band (frequency range 470 to 860 MHz).

Mechanically, the tuners are built on a low-loss printed-wiring board, carrying all components, in a
metal housing made of a rectangular frame and front and rear covers (see Fig. 2). The common phono
aerial connector (v.h.f. and u.h.f.) is on one of the frame sides, all other connections (supply voltages,
a.g.c. voltage, tuning and switching voltages, i.f. output) are made via terminals in the underside. The
mounting method is shown in Fig. 3.

Electrically, the tuners consist of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via switchable
wideband low v.h.f. and high v.h.f. input filters to gate 1 of an input MOSFET tetrode (with internal
gate protection against surge).

The input filters are provided with an i.f. suppression circuit. The drain load of the MOSFET tetrode is
formed by a double tuned switchable bandpass filter, transferring the r.f. signal to the emitter of the
mixer transistor. The oscillator signal is also fed to the emitter of the mixer transistor (T.P.1.).

The collector circuit of the mixer transistor is a single tuned i.f. resonant circuit, where at the low
impedance side the i.f. signal is coupled out of the tuner. A test point, which is accessible through a
hole in the top of the frame is provided for i.f. injection to align the i.f. output circuit of the tuner
together with the i.f. amplifier of the television receiver. An additional test point, which is accessible
through a hole in the top of the tuner, is connected to the collector of the mixer transistor (T.P.1.).

The input, the r.f. band pass filter and oscillator circuits are tuned by 5 tuning diodes; band switching
is achieved by 5 switching diodes.

The u.h.f. part of the tuner consists of a high-pass input circuit connected to gate 1 of an input
MOSFET tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode
is formed by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode. The
i.f. signal from the mixer diode is amplified by the v.h.f. mixer transistor, now operating as an i.f.
amplifier, )

- The input, the r.f. bandpass filter and oscillator circuits are tuned by 4 tuning diodes.

In all bands the tuner is gain controlled via gate 2 of the input MOSFET tetrode.

The electrical circuit of the UV418 series is extended with a frequency divider (division ratio of 64 or
256), which inputs are connected to the v.h.f. and u.h.f. oscillator. The complementary outputs are
connected to terminals 12 and 13.

e
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UV417/MK2

Uv418/MK2
MECHANICAL DATA Dimensions in mm
¥
12,4
- S0 - OOOO®°
f — Sh 2 2
1— U
0,8 »ll= 0,8
95 — 23 —»
| —
, |[CD ! =
° il
-] Q q l
i D o
aerial | = o d . -|_—1 77
] o3 —
1 ] o ﬂ o L
l ’
i =J_ ﬂ ) L
28,5
82 ) s __ﬁ « - =
- . 102 6
185 723 45 67 910 12 1314] '
9017 - - 64
60 ~75 ~0
55’2 3 i.f iﬂchtion point 7293008.1
- | |-t / *
] m_A_ L[
- [:] 7T | "
phono =1 [}
connector ] _ - )
i.f. coil
4L - test point for if.
1@ Terminal
' 1 = aerial
IEC _EEﬁé 2 = supply voltage, low v.h.f., + 12 V
connector ‘ 3 = supply voltage, low v.h.f., + 12V
4 = supply voltage, u.h.f., + 12 V; i.f. injection
. 5 = a.g.c. voltage, + 9,2 to + 0,85 V
6 = supply voltage, v.h.f. and u.h.f., + 12V
7 = tuning voltage, + 1to + 28 V
9 = i.f. output
_ 10 = earth
. ‘ . 12, 13 = balanced output voltage
Fig. 2b I.F. o.utput coil, of frequency divider only for
Torque for alignment: 2 to 14 = supply voltage, frequency uv418
15 mNm. divider, + 5V

Press-through force: = 10 N.
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V.H.F./U.H.F. television tuners Uv417/MK2
' Uv418/MK2

Mass approx. 127 g

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 68-2-20, test Ta (230 + 10 °C,
21 0,5 s). The resistance to soldering heat is according to |EC 68-2-20, test Tb (260 + 5§ ©C, 10 + 1 s).

| 90,17 |
-H<-1.3*8"lnx) 1700 '
(2x) A
G LAk
ass~ | . “10,1 '
19,53 "o
-| 19,69
- 24,77
e 3493 —»
-~ 4001 —»
55,25
60,33
le——— 7049'" ——
joe——— s8065'"" — ]
le—— 85723 —— | 72863762

(1) Only for UV418.

Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is
+ 0,05 mm.

Marking

The tuner is provided with a label showing the following date:
— type number

— catalogue number

— code for factory of origin

— change code

— code for year and week of production

December 1986
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Uv417/MK2
UV418/MK2

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 25 + 5 OC, a relative
humidity of 80 + 15%, a supply voltage of 12 + 0,3 V and an a.g.c. voltage of 9,2 + 0,2 V.

General

Semiconductors, v.h.f, bands
r.f. amplifier BF980
mixer BF324
oscillator BF926

tuning diodes
switching diodes

4 x BB909, 1 x BB405
2 x BA482, 2 x BA483, 1 x BA484

d.c. blocking diodes 2 x BAW62
Semiconductors, u.h.f. bands

r.f. amplifier BF980

oscillator BF970

mixer 1SS99

tuning diodes 4 x BB405B

frequency divider + 256 SP4653

frequency divider -~ 64 SP4632
Ambient temperature range

operating Oto +550C

storage -25to +700°C
Relative humidity max. 95%
Voltages and currents
Supply voltage +12V+£10%

The supply voltage of band switching (terminals 2, 3 and 4) may never deviate more than + 10%/—5%
from the unswitched supply voltage (terminal 6) within the specified margin of + 10%.

Ripple susceptibility on supply voltages t.b.e.

The ripple susceptibility is defined as the peak-to-peak value of a sinewave signal (20 Hz - 500 kHz) on
the supply voltages causing an amplitude modulation with a modulation depth of 0,28% on the picture
carrier after passing the Nyquist curve of the i.f. filter of a TV receiver.

Current drawn from + 12 V supply

v.h.f. bands max. 42 mA
u.h.f. bands max. 42 mA
Band switching max. 11 mA

For operation in all bands the supply voltage is permanently connected to terminal 6. Additionally the
supply voltage is connected to:

terminal 2 for operation in low v.h.f. band.

terminal 3 for operation in high v.h.f. band.

terminal 4 for operation in u.h.f. bands.

A.G.C. voltage (Note: voltages between 0 and + 10,5 V may be applied without risk of damage.)

voltage range +9,2t0+0,85V
voltage at nominal gain +9,2+05V
voltage at 40 dB gain reduction

low v.h.f. band typ. 3V

high v.h.f. band typ. 1,5V
voltage at 30 dB gain reduction

u.h.f, typ.2V
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V.H.F./U.H.F. television tuners

UV417/MK2
UV418/MK2

A.G.C. current

Slope of a.g.c. characteristic,
at the end of the specified a.g.c. range
v.h.f. bands
u.h.f. bands

Tuning voltage range

Current drawn from 28 V tuning voltage supply
at Tamp = 25 ©C and 60% R.H.
at Tamb = 25 °C and 95% R.H.
at Tamb = 55 °C and 60% R.H.

max. 0,3 mA

typ. 26 dB/V
typ. 50 dB/V

+1to+28V

max. 0,5 uA
max. 2 uA
max. 2 uA

Note: The source impedance of the tuning voltage offered to terminal 7 is maximum 47 k<.

Slope of tuning characteristic
low v.h.f. band, channel E2
i channel S1
high v.h.f. band, channel S2
channel S20
u.h.f. band, channel E21
channel E69

Frequencies

Frequency ranges
low v.h.f. band

high v.h.f. band

u.h.f. bands

Intermediate frequencies
picture
sound

Wanted signal characteristics
Input impedance

V.S.W.R. and reflection coefficient
(values between picture and sound carrier,
as well as values at picture carrier)
V.S.W.I,
v.h.f.
u.h.f.

reflection coefficient
v.h.f.
u.h.f,

at nominal gain

5 MHz/V
1 MHz/V
7 MHz/V .
2 MHz/V l typical values

22 MHz/V
5 MHz/V

channel E2 (picture carrier 48,25 MHz) to
channel S1 picture carrier 105,25 MHz).
Margin at the extreme channels: min. 1,5 MHz.
channel S2 (picture carrier 112,25 MHz) to
channel S20 (picture carrier 294,25 MHz).
Margin at the extreme channels: min. 2 MHz.
channel E21 (picture carrier 471,25 MHz) to
channel EG9 (picture carrier 855,25 MHz).
Margin at the extreme channels: min. 3 MHz.

38,9 MHz

33,4 MHz

The oscillator frequency is higher than the
aerial signal frequency.

%0

during gain control

max. 4,5 max. 5,5
max. 5 max. 7
max. 63% max. 69%
max. 66% max. 75%
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UV417/MK2
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ELECTRICAL DATA (continued)

R.F. curves, bandwidth
low v.h.f. band
high v.h.f. band
u.h.f. bands

R.F. curves, tilt

A.G.C. range
v.h.f,
u.h.f,

Power gain (see also Measuring method of power gain)

v.h.f. bands (channels S2 to S4 excluded)
channels S2 and S3

channel S4

channel E3

channel ES

channel E12

u.h.f. bands

channel E21

—=» channel E4Q

channel E69

Maximum gain difference
between any two v.h.f. channels
between any two u.h.f. channels
between any v.h.f. and u.h.f. channel

Noise figure
v.h.f. bands
E channels
S channels
channel E3

—= channel ES

channel E12
u.h.f. bands
channel E21

— channel E40

channel E69

Overloading

Input signal producing 1 dB gain
compression at nominal gain
v.h.f,
u.h.f,

Input signal producing either a detuning of the
oscillator of + 300 kHz or —1000 kHz or stopping

of the oscillations at nominal gain
v.h.f.
u.h.f.

typ. 10 MHz

typ. 13 MHz

typ. 18 MHz

on any channel the amplitude difference
between the top of the r.f. resonant curve
and the picture frequency, the sound
frequency, 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. 30 dB

min. 20 dB
min. 17 dB
min. 19 dB
typ. 27 dB
typ. 27 dB
typ. 27 d8
min. 16 dB
typ. 28 dB
typ. 27 dB
typ. 26 dB

typ. 8 dB
typ. 4dB
typ. 8 dB

max. 8 dB
max. 10dB
typ. 5dB
typ. 5dB
typ. 6dB
max. 13 dB
typ. 7dB
typ.. 7dB
typ. 8dB

typ. 90 dB (uV) into 75 Q
typ. 90 dB (uV) into 75 Q

typ. 100 dB (uV) into 75 Q
typ. 100 dB (uV) into 75 Q

172

December 1986




V.H.F./U.H.F. television tuners

UV417/MK2
UVv418/MK2

Unwanted signal characteristics

Image rejection (measured at picture carrier frequency)
v.h.f. bands
u.h.f. bands, except channels E61 to E69
channels E61 to E69

I.F. rejection (measured at picture carrier frequency)
low v.h.f,, except channel E2
channel E2
high v.h.f.
u.h.f.

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)
v.h.f. bands
at nominal gain (wanted input level 60 dB (uV))
at 40 dB gain reduction (wanted input level 100 dB {uV))

u.h.f. bands
at nominal gain (wanted input level 60 dB (uV))
at 30 dB gain reduction (wanted input level 90 dB (uV))

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier

min. 60 dB; typ. 70 dB
min, 50 dB; typ. 62 dB
min, 44 d8

min, 50 dB
min. 45 dB
min. 60 dB
min. 60 dB

typ. 84dB (uV)into 75 Q2 -

typ. 100 dB (uV) into 75 2

typ. 84 dB (uV) into 75
typ. 100 dB (uV) into 75 2

of channel N * 2 for low v.h.f., or channel N + 3 for high v.h.f., or channel N + 5 for u.h.f.)

v.h.f. bands

at nominal gain (wanted input level 60 dB (uV))

at 40 dB gain reduction (wanted input level 100 dB (uV))
u.h.f. bands

at nominal gain (wanted input level 60 dB (uV))

at 30 dB gain reduction (wanted input level 90 dB (uV))
Out of band cross modulation at nominal gain

low v.h.f., interfering from high v.h.f.

low v.h.f., interfering from u.h.f.

high v.h.f., interfering from low v.h.f,

high v.h.f., interfering from u.h.f.

u.h.f. interfering from low v.h.f.
u.h.f. interfering from high v.h.f.

Unwanted signal handling capability (visibility test)
For the channel combinations

vhf: N1, N5 N+ 11

uhf: N1, N5 N+9

typ. 92dB (uV) into 75
typ. 100 dB (uV) into 75

typ. 92dB (uV)into 75 Q
typ. 100 dB (uV) into 75

typ. 100 dB (uV) into 75 Q
typ. 100 dB (uV) into 75 Q

typ. 100 dB (uV) into 75
typ. 100 dB (uV) into 75

typ. 100 dB (uV) into 75
typ. 100 dB (uV) into 75

The tuner meets the requirements of *’Amtsblatt” DBP69/1981, item 5.1.2., when measured in an
adequate TV receiver. The a.g.c. circuit of the TV receiver has to be adjusted with an input signal of
74 dB (1V) on channel E60 in such a way, that the gain of the tuner is decreased by 10 dB.
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ELECTRICAL DATA (continued)
Oscillator characteristics

Pulling

Input signal of tuned frequency producing a

shift of the oscillator frequency of 10 kHz,

at nominal gain
v.h.f. bands typ. 85 dB (uV) into 75 Q
u.h.f. bands typ. 85 dB (uV) into 75 2

Shift of oscillator frequency at a change

of the supply voltage of 5%
v.h.f. bands max. 400 kHz
u.h.f. bands max. 500 kHz

When using the supply circuit of Fig. 12 an additional

oscillator frequency shift will occur during a.g.c.
v.h.f. bands max. 150 kHz
u.h.f. bands max. 150 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 sand 15 min

after band switching) max. 250 kHz

at a change of the ambient temperature

from + 25 to + 40 °C (measured after

3 cycles from + 25 to + 55 °C)
v.h.f. bands max. 500 kHz
u.h.f. bands max. 500 kHz

at a change of humidity from 60 + 15%
093+ 2%, at Tymp =25+ 50C

low v.h.f. max. 500 kHz
high v.h.f. max. 1500 kHz
u.h.f,, channel E21 max. 1500 kHz
u.h.f,, channel E69 max. 3000 kHz

Frequency divider characteristics of version UV418
Supply voltage +5V 5%

Current drawn from + 5 V supply max. 35 mA; typ. 25 mA
Output voltage, unloaded, at terminals

d min. 0,7 V p-p

12 and 13 with 820 £2 load min. 0.3 V p-p
Output imbalance typ. 0,1V
Interference signal on the i.f. output max. 3 uV

Note: I.F. output of the tuner terminated with the circuit shown in Fig. 10.
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V.H.F./U.H.F. television tuners UV417/MK?2
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I.F. circuit characteristics
Bandwidth of i.f. output circuit 5,56+ 1 MHz

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 4; tuning voltage 25 V; u.h.f.
band switched on.

Bandwidth variation of i.f. output circuit as a result of r.f.
tuning and band switching (reference: u.h.f.; tuning
voltage 25 V; a.g.c. voltage 1 V; i.f. output circuit adjusted to 36,15 MHz) max. 500 kHz I

Note: I.F. output of the tuner terminated with a modified circuit of Fig. 4, i.e. a 100 pF capacitor is
connected in parallel with the i.f. output of the tuner.

R1

i.f. output < 1 » d probe
of tuner 180 J_ (Z=75%Q)
c 22pF
l/ 7288508
Fig. 4.

Detuning of i.f. output circuit as a result of r.f. tuning
and band switching (reference: u.h.f.; tuning voltage
25 V; a.g.c. voltage 1 V; i.f. output circuit adjusted to 36,15 MHz) max. 500 kHz -

Note: I.F. output of the tuner terminated with a modified circuit of Fig. 4, i.e. a 100 pF capacitor is
connected in parallel with the i.f. output of the tuner,

Minimum tuning range of i.f. output coil 33 to 40 MH2z
Note: I.F. output of the tuner terminated with the circuit shown in Fig. 4.

Attenuation between i.f. injection point

and i.f. output of the tuner typ. 16 dB
Miscellaneous
Radio interference
Oscillator radiation and oscillator volitage at the aerial terminal Within the limits of C.1.S.P.R. 13

(1975) and VDE 0872/7.72 and
Amtsblatt DBP69/1981, when
applying the tuner in an adequate
TV receiver.

Microphonics There will be no microphonics,
provided the tuner is installed in
a professional manner.

Surge protection
Protection against voitages max. 5 kV

Note: 10 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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ADDITIONAL INFORMATION
I.F. injection
An i.f. signal from a generator with an internal resistance of 50 £ or 75 2 should be connected to the

i.f. injection point at the top of the tuner (see Fig. 2) via a resistor of 68 2. The u.h.f. band should be
—e switched on; tuning voltage should be 25V, a.g.c. voltage 1 V.

Measuring method of power gain
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 4.

36,15 MHz

7293004
Fig. 5.

The RC-circuit roughly matches the i.f. output impedance to 75 S at the resonant frequency of the
i.f. output circuit, which should be tuned to 36,15 MHz; the bandwidth is approx. 5,5 MHz (Fig. 5).

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
detector.

Alignment of the i.f. output coil

The i.f. output coil should be adjusted with a plastic tool which has a cross head as shown in Fig. 6.
A suitable tool for automatic alignment is available under catalogue number 8104 004 11040.

0,6
40,03
\ (2x)
» i 10°
- - - 1201 %30
_—f (2x)
/Latm[—o

7296248

Fig. 6.
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UV431

VHF./AUHF. TELEVISION TUNER

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

low v.h.f. A2 to A6

high v.h.f. A7 to A13

u.h.f. A14 to A83
Intermediate frequencies

picture 45,75 MHz2

sound 41,25 MHz
APPLICATION

This tuner is designed to cover the v.h.f. and u.h.f. channels of C.C.I.R. systems M and N (R.T.M.A.).
It can be provided with a frequency divider, which makes this tuner suitable for digital tuning systems

based on frequency synthesis.
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DESCRIPTION

* The UV431 is a combined v.h.f./u.h.f. tuner with electronic tuning and band switching, covering the low
v.h.f. band (frequency range 55,25 to 83,25 MHz), the high v.h.f. band (frequency range 175,25 to
211,25 MHz), and the u.h.f. band (frequency range 471,25 to 885,25 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 covers (see Fig. 2). The common phono
aerial connector (v.h.f. and u.h.f.) is on one of the frame sides, all other connections (supply voltages,
a.g.c. voltage, tuning and switching voltages, i.f. output) are made via terminals in the underside. The
mounting method is shown in Fig. 3.

Electrically, the tuner consists of a v.h.f. and a u.h.f. part. The v.h.f. aerial signal is fed via low pass,
high pass, i.f. and f.m. suppression filters to a switchable single tuned input circuit for low and high .
v.h.f. operation, which is capacitively coupled to the gate 1 of a MOS-FET tetrode (with internal gate
protection against surge). The drain load of the MOS-FET tetrode is formed by a double tuned, switch-
able bandpass filter, transferring the r.f. signal to the emitter of the mixer transistor. The oscillator
signal is also fed to the emitter of the mixer transistor.

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 coupled out of the tuner. A test point (terminal 4) is provided for i.f. injection
to align the i.f. output circuit of the tuner together with the i.f. amplifier of the television receiver.

An additional test point, which is accessible through a hole in the top of the tuner, is connected to the
collector of the mixer transistor.

The single tuned input, the r.f. band pass filter and oscillator circuits are tuned by 4 tuning diodes;
band switching is achieved by 5 switching diodes.

The u.h.f. part of the tuner consists of a fixed double tuned band pass filter with a built-in protection
diode against surge which is connected to gate 1 of an input MOSFET tetrode (with internal gate pro-
tection against surge). The drain load of this MOSFET tetrode is formed by a double tuned circuit
transferring the r.f. signal to the Schottky barrier mixer diode. The i.f. signal from the mixer diode is
amplified by the v.h.f. mixer transistor, now operating as an i.f. amplifier.

The r.f. band pass filter and oscillator circuits are tuned by 3 tuning diodes.

In all bands the tuner is gain controlled via gate 2 of the input MOSFET tetrodes.
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MECHANICAL DATA Dimensions in mm

aerial

6
'y

«6,4

-

7290373

i.f. coil
test point for if. injection

Fig. 2a

£04

Terminal
= aerial
= supply voltage, low v.h.f., + 12V
= supply voltage, high v.h.f., + 12V
= supply voltage, u.h.f., + 12 V, i.f. injection
= a.g.c. voltage, +9,2to + 0,85 V
= supply voltage, v.h.f. and u.h.f., + 12 V
= tuning voltage, + 1 to + 28 V
= i.f. output
0 = earth

7275076

Fig. 2b 1.F. output coil.
Torque for alignment: 2 to 15 mNm.
Press-through force: = 10 N.

DN HWN =

- O
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V.H.F./U.H.F. television tuner

Mass approx. 125g.

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.)

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 |EC 68-2, test Tb (260 + 5°C, 10+ 1 s).

90,17 [
+0.1
—>||<-1,3*g'1(8)() 1 0 *
(2x)
bt ot
445 -+ I +01
LAY
-+(9,53
| 19,69
- 2477
-— 3493 —»
<—— 40,01 —
55,25
60,33 7285843

Fig. 3 Piercing diagram viewed from solder side of board.
Unless otherwise stated the tolerance is + 0,05 mm.

Marking

The tuner is provided with a label showing the following data:
— type number UV 431

— catalogue number 3112 127 43630

— code for factory of origin

— change code

— code for year and week of production

: I( December 1983
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ELECTRICAL DATA

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 +0,3V and ana.g.c. voltage 0f 9,2+ 0,2 V.

General

Semiconductors, v.h.f. bands

r.f. amplifier

mixer

oscillator

tuning diodes

switching diodes

d.c. blocking diodes
Semiconductors, u.h.f. bands

r.f. amplifier

oscillator

mixer

tuning diodes

surge protection diodes
Ambient temperature range

operating

storage

Relative humidity

Voltages and currents
Supply voltage

Current drawn from + 12 V supply

low and high v.h.f.
u.h.f.

Bandswitching

BF982

BF324

BF926

4 x BB809

5 x BA482/483/484
2 x BAW62

BF980
BF970
15599

3 x BB4058B
BAV10

Oto+550C
—25to+ 70 °C
max. 95%

+12V £ 10%*

max. 556 mA; typ. 42 mA
max. 50 mA; typ. 42 mA

For operation in ail bands the supply voltage is permanently connected to terminal 6. Additionally the
supply voltage is connected to:

terminal 2 for low v.h.f. operation

terminal 3 for high v.h.f. operation

terminal 4 for u.h.f. operation

A.G.C. voltage (Figs 4, 5 and 6)

voltage range +9,2t0+0,85V
voltage at nominal gain +9:05V
voltage at 40 dB gain reduction
low v.h.f. typ.3,2V
high v.h.f. typ. 1,5V
voltage at 30 dB gain reduction
u.h.f. typ. 1,4V
Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk of damage.
A.G.C. current max. 0,3 mA

Slope of a.g.c. characteristic,
at the end of the specified a.g.c. range
v.h.f. typ. 25 dB/V
u.h.f. typ. 50 dB/V
* A tolerance of —15% on the supply voltage is admissible, if a deterioration of gain, noise figure,
oscillator shift and oscillator drift is acceptable.
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V.H.F.JU.H.E. television tuner

Uv43t

Typical a.g.c. characteristics

Typical tuning characteristics

Fig. 6 U.H.F.

0 7287638 100 7287633
y. E
/ H
g g
§ / g /
g 20 £ao
h: / &
c 4 £
5 H 5
2
/ 2 /
a
40 60
[/ /
60 40
5 agc. voltage (V) 10 0 10 i 2::# v 30
. ning vol
Fig. 4 Low v.h.f. Fig. 7 Low v.h.f.
0 7287637 260 72878634
y ot ]
ES
o ‘- >
v .
; / |
% 20 £ 220
H _A !
: 7 5 /
3 y @
g //
40 S 180 7
60 140
0 5 agc. voitage (V) 10 0 10 tuning v:l?om V) %
Fig. 5 High v.h.f, Fig. 8 High v.h.f.
0 7287638 1000 7287636
| -7~ 5
- - T
ehar‘mel‘ -~ / H
@ —TA83 > -
s /
$ i | : yd a
§v L5 £ s00 ~
1 3
£ X 3 /
8 ] g /|
40 J 2 600 /
: A
60 400
0 5 ag.c. voltage (V) 10 0 10 20 .30

tuning voltage (V)

Fig.9 U.H.F.
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Tuning voltage range (Figs 7, 8 and 9)

Current drawn from 28 V tuning voltage supply
at Tymp = 25 °C and R.H. = 60%
at Tamp = 55 OC and R.H. = 60%
at Tymp = 25 °C and R.H. = 95%

+1to+28V

max. 0,5 uA
max. 2 uA
max. 2 uA

Note: The source impedance of the tuning voltage offered to terminal 7 must be maximum 47 kS2.

Slope of tuning characteristic
low v.h.f., channel A2
channel A6
high v.h.f., channel A7
channel A13
u.h.f., channel A14
channel A83

Frequencies

Frequency ranges
low v.h.f.

high v.h.f.

u.h.f.

Intermediate frequencies
picture
sound

Wanted signal characteristics
Input impedance

V.S.W.R. and reflection coefficient
(values between picture and sound carrier,
as well as values at picture carrier)
V.S.W.r.
v.h.f.
u.h.f., channels A14 to A73
channels A74 to A83

reflection coefficient
v.h.f.
u.h.f., channels A14 to A73
channels A74 to A83

R.F. curves, bandwidth
low v.h.f.
high v.h.f.
u.h.f.

3 MHz/V
2 MHz/V
6 MHz/V
4 MHz/V
21 MHz/V
4 MHz/V

typical values

channel A2 (picture carrier 55,25 MHz) to
channel A6 (picture carrier 83,25 MHz).*
Margin at the extreme channels: min. 1,5 MHz.
channel A7 (picture carrier 175,25 MHz) to
channel A13 (picture carrier 211,25 MHz).
Margin at the extreme channels: min. 2 MHz.
channel A14 (picture carrier 471,25 MHz) to
channel A83 (picture carrier 885,25 MHz).
Margin at the extreme channels:

A13 min. 3 MHz, A83 min. 4 MHz.

45,75 MHz

41,25 MHz

The oscillator frequency is higher than
the aerial signal frequency.

75 Q

at nominal gain during gain control

max. 5 max. 5
max. 5 max. 7
max. 5 max. 8
max. 66% max. 66%
max. 66% max. 75%
max. 66% max. 78%

typ. 10 MHz

typ. 12 MHz

typ. 24 MHz
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V.H.F./U.H.F. television tuner

uv43i

R.F. curves, tilt

A.G.C. range
v.hf.
u.h.f.

Power gain (see also Measu:ing method of power gain)

v.h.f. bands
channel A4
channel A7
channel A13
u.h.f. bands
channel A14
channel A40
channel A83

Maximum gain difference
between any two v.h.f. channels
between any two u.h.f. channels
between any v.h.f. and u.h.f. channel

Noise figure

v.h.f. bands, except channel A6
channel A6

channel A4

channel A7

channel A13

u.h.f. bands

channel A14

channel A40

channel A83

Overloading

Input signal producing 1 dB gain
compression at nominal gain
v.h.f.

u.h.f.

Input signal producing either a detuning
of the oscillator of + 300 kHz or
—1000 kHz or stopping of the
oscillations at nominal gain
v.h.f.

u.h.f.

Unwanted signal characteristics

Image rejection (measured at picture carrier frequency)

v.h.f.
u.h.f.

on any channel the amplitude difference
between the top of the r.f. resonant curve
and the picture frequency, the sound
frequency, 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. 40dB

min. 30dB

min. 22dB

typ. 26dB

typ. 26dB

typ. 27dB

min. 20dB

typ. 26dB

typ. 26dB

typ. 24dB

typ. 4dB

typ. 4dB

typ. 6dB

max. 7dB

max. 9dB

typ. 5dB

typ. 5dB

typ. 5dB

max. 10dB

typ. 5dB

typ. 5,5dB

typ. 7dB

typ. 90dB (uV) into 75
typ. 90dB (uV) into 75 Q
typ. 100 dB (uV) into 75
typ. 100 dB (uV) into 75
min. 60dB; typ. 70 dB
min. 40dB; typ. 50 dB
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I.F. rejection (measured at picture carrier frequency)

low v.h.f.

channel A2 min. 45dB
channels A3 to A6 min. 50dB
high v.h.f. min. 60 dB
u.h.f. min. 60 dB

Note: At colour sub-carrier frequency maximum 6 dB less rejection.

F.M. rejection, low v.h.f.

Level of an f.m. signal of 91,5 MHz which produces
an i.f. signal (47,75 MHz) 57 dB below the level

of the wanted picture carrier

channel A2 typ. 100 dB (uV)
channel A4 typ. 100 dB (uV)
channel A6 typ. 60dB (uV)

F.M. rejection, high v.h.f.

Level of an f.m. signal between 88 and 105 MHz, which
produces an i.f. interfering (46,75 MHz) 57 dB below the
level of the wanted picture carrier. Level of input picture
carrier is 60 dBuV

channel A8 typ. 95dB (uV)
channel A11 typ. 92dB (uV)
channel A13 typ. 95dB (uV)

Channel A6 colour beat

The colour beat is an interference at 42 MHz from picture and sqund carrier signals of channel A6 with
the oscillator signal (input levels of picture/sound carrier signals 54 dB(uV); tuner operated at nominal
gain.

Rejection below IF picture carrier of 45,76 MHz. typ. 45 dB

N t 7 rejection (for u.h.f. only)

Interference signal for an interference

ratio of 53 dB referred to wanted picture

carrier (wanted signal 60 dB (uV); tuner
operating at nominal gain) typ. 65dB (uV) into 75
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V.H.F./JU.H.F. television tuner

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)
v.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) typ. 76dB (uV) into 75 Q
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 94 dB (uV) into 75
u.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) typ. 74 dB (uV) into 75
at 30 dB gain reduction (wanted input level 90 dB (uV)) typ. 88dB (uV) into 75 Q

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier
of channel N * 2 for low v.h.f., or channel N * 3 for high v.h.f., or channel N + 5 for u.h.f.)

v.h.f. bands

at nominal gain (wanted input level 60 dB (uV)) typ. 88dB (uV) into 75 Q
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 100 dB (uV) into 75 Q
u.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) typ. 82dB (V) into 75 Q
at 30 dB gain reduction (wanted input level 90 dB (uV)) typ. 88dB (uV) into 75 Q
Out of band cross modulation at nominal gain
low v.h.f., interfering from high v.h.f. typ. 100 dB (uV) into 75 Q
low v.h.f., interfering from u.h.f. typ. 100 dB (uV) into 75 Q
high v.h.f., interfering from low v.h.f. typ. 100 dB (uV) into 75 Q
high v.h.f., interfering from u.h.f. typ. 100 dB (uV) into 75 Q
u.h.f. interfering from low v.h.f. typ. 94 dB (uV) into 75 Q
u.h.f. interfering from high v.h.f. typ. 86 dB (uV) into 75 Q
Oscillator characteristics
Pulling:

Input signal of tuned frequency producing a shift of
the oscillator frequency of 10 kHz, at nominal gain

low v.h.f. typ. 88dB (uV) into 75 Q
high v.h.f. typ. 86 dB (uV) into 76
u.h.f. typ. 80dB (uV) into 75
Shift of oscillator frequency at a charge
of the supply voltage of 5%
v.h.f. bands : max.200 kHz
u.h.f bands,
channels A14 to A73 max.400 kHz
channels A74 to A83 max.800 kHz
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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 band switching) max. 250 kHz

at a change of the ambient temperature from
+ 25 to + 50 OC (measured after 3 cycles
from + 25 to + 55 OC) max. 600 kHz
at a change of humidity from 60 + 15% to 93 + 2%
{measured at Tymp = 25 + 5 °C)
v.h.f. max. 600 kHz
u.h.f. max. 1000 kHz

I.F. circuit characteristics
Bandwidth of i.f. output circuit 5+ 1MHz

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage 10 V;
u.h.f. band switched on.

Bandwidth variation of i.f. output circuit as a result
of r.f. tuning and band switching (reference: u.h.f.;
tuning voltage 10 V; i.f, output circuit adjusted to
43,5 MHz) max. 650 kHz

Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is
connected in parallel with the i.f. output of the tuner.

R1

i.f. output « {1+ - d probe
of tuner e J- (2=175Q)
Cl == 220F
l 7288506
Fig. 10.

Detuning of the i.f. output circuit as a result of r.f.
tuning and band switching (reference: u.h.f.;
tuning voltage 10 V; i.f. output circuit adjusted
to 43,5 MHz) max. 650 kHz

Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is
connected in parallel with the i.f. output of the tuner.

Minimum tuning range of i.f. output coil 41 to 47 MHz

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10. The tuner is supplied with
the i.f. output circuit adjusted to 43,6 + 1 MHz,

Attenuation between i.f. injection point
and i.f. output of the tuner typ. 16 dB
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Radio interference
Oscillator radiation and oscillator

voltage at the aerial terminal Within the limits of C.1.5.P.R. 13
(1975)
Microphonics There will be no microphonics,

provided the tuner is installed
in a professional manner.

Surge protection
Protection against voltages max. 5 kV

Note: 10 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.

ADDITIONAL INFORMATION
I.F. injection

Terminal 4 (supply voltage u.h.f.) can be used as i.f. injection point, provided the u.h.f. supply voltage
is applied to terminal 4 via a resistor of 10 £ (see Fig. 11). The u.h.f. band should be switched on;
tuning voltage should be 2 V.

I.F. 10 nF 68 Q2 TELEVISION
GENERATOR |—
12=75) TUNER
100
72861374
68
+13vV —e~C
>22nF

Fig. 11.
Connection of the i.f. amplifier

— By means of a print track as short as possible.
— By means of a shielded track, e.g. a coaxial cable.

Connection of supply voltages
+13v 7287639
Hszn ! 820 ”829 27Q
2 3 4 6
low v.h.f. high v.h.f. u.h.f. v.h.f./uhf.
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.

43,5 MHz
3d8
| I A
MHz
7285842
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 43,5 MHz; the bandwidth is 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 $2 source and a 756 2
detector.

Measurement of bandwidth variation and detuning of i.f. output circuit

A sweep signal of 30 to 50 MHz from a frequency sweep generator is connected to the i.f..injection
point via a capacitor of 0,5 pF. The coaxial cable is terminated with 75 2.

Alignment of the i.f. output coil

The i.f. output coil should be adjusted with a brass too! with a blade as shown in Fig. 14. A suitable
tool is available under catalogue number 7122 005 47680.

0,75 L—
+0,1  —

; 72750779

Fig. 14.
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TESTS AND REQUIREMENTS
1EC68-2 test procedure requirements
Ab cold —250C,96 h Checked within 10 min after
Bb dry heat +70°C,96 h all testtsstmen:‘i?":‘?;
no catastrophic failures
Db damp heat, cyclic +25 10 +40°C (im operation of 1 or more
R.H. 90 to 100% channels)
21 cycles of 24 h )
Ca damp heat, steady state | + 40 °C, R.H. 93% After 1 h reconditioning under
21 days normal conditions:
Na rapid change of 3h —259C/3h + 70 °C change of osc. freq.
temperature 5 cycles ::f“;“’-ht;ff- : ;'5 m:z
. igh v.h.f. z
Fc vibration 10-5&’3-10 Hz, change of power gain
amplitude 0,35 mm <2dB
3 directions . change of tilt r.f. curve
30 min per direction <2d8B
Eb bump 1000 bumps, change of tuning current
acceleration 25g, <0,5 pA
in 6 directions
Ea shock half sine pulse 11 ms,
acceleration 50g
in 6 directions
3 times per direction
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Uv462

VHF./UHF. TELEVISION TUNERS

QUCIK REFERENCE DATA

Systems C.C.1.R. systems B and G
Channels *

low v.h.f. band Oto4

high v.h.f. band 5to 11

u.h.f. bands 28 to 63
Intermediate frequencies

picture 38,875 MHz

sound 31,375 MHz
APPLICATION

Designed to cover the Australian v.h.f. and u.h.f. channels of C.C.l.R. systems B and G.

The tuners UV462 are equipped with a frequency divider, which makes them suitable for digital tuning
systems based on frequency synthesis; for the remainder they are equal to type UV461.

Available versions

aerial input frequency L .

connector divider (IC) division ratio catalogue number
uv461 phono - - 3122 127 48460
UV461/IEC IEC - - 3122 237 00020
UVv462/256 phono 8-pin 256 3122 237 00030
UV462/256/1EC IEC 8-pin 256 3122 237 00040

* In accordance with the publications of the Australian Broadcasting Control Board (A.B.C.B.).
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DESCRIPTION

The UV461 and UV462 are combined v.h.f./u.h.f. tuners with electronic tuning and band switching,
covering the low v.h.f. band including the New Zealand channel 1, and the Italian channel C (frequency
range 44 to 92 MHz), the high v.h.f. band 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 covers (see Fig. 2). The common 75 2
phono or |EC aerial connector (v.h.f. and u.h.f.) is on one of the frame sides, all other connections
(supply voltages, a.g.c. voltage, tuning and switching voltages, i.f. output) are made via terminals in the
underside. The mounting method is shown in Fig. 3.

Electrically, the tuner consists of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via switchable
low and high v.h.f. wide band input filters to gate 1 of an input MOSFET tetrode (with internal gate
protection against surge).

The input filters are provided with an i.f. suppression circuit. The drain load of the MOSFET tetrode
is formed by a double tuned switchable bandpass filter, transferring the r.f. signal to the emitter of the
mixer transistor. The oscillator signal is also fed to the emitter of the mixer transistor.

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 coupled out of the tur.er. A test point (terminal 4) is provided for i.f. injection
to align the i.f. output circuit of the tuner together with the i.f. amplifier of the television receiver.

An additional test point, which is accessible through a hole in the top of the tuner, is connected to the
collector of the mixer transistor.

The r.f. band pass filter and oscillator circuits are tuned by 5 tuning diodes; band switching is achieved
by 5 switching diodes.

The u.h.f. part of the tuner consists of a high-pass input circuit connected to gate 1 of an input
MOSFET tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode
is formed by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode.
The i.f. signal from the mixer diode is amplified by the v.h.f. mixer transistor, now operating as an i.f.
amplifier.

The r.f. band pass filter and oscillator circuits are tuned by 3 tuning diodes.

In all bands the tuner is gain controlled via gate 2 of the input MOSFET tetrodes.

The electrical circuit of the UV462 is extended with a frequency divider (division ratio of 256), which
inputs are connected to the v.h.f. and u.h.f. oscillator. The complementary outputs are connected to
terminals 12 and 13.
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MECHANICAL DATA Dimensions in mm

r_f.(_—— N ) , I
| || D
°© U |
aerial D @ l I 77
] o o
o T LAl
1 ] o ﬂ o T I I
| [ | ﬂ
/———\_“_v J 285 [IE ||
—
8,2 q v l - - -
- Iy 102 6
185 123 45 67 910 12 1314] # L‘
> 6,4
7286959.1
phono [_——]
connector
i.f. coil
test point for if. injection
[ _
IEC
connector ! Fig. 2a.
Terminal
1 =aerial 7 = tuning voltage, + 1 to+ 28 V
2 =supply voltage, low v.h.f., + 12V 9 =i.f. output
3 =supply voltage, high v.h.f., + 12V 10 = earth
4 = supply voltage, u.h.f,, + 12 V; i.f. injection 12, 13 = balanced output voltage of
5 =a.g.c.voltage, + 9,210 0,85 V frequency divider only for
6 =supply voltage, v.h.f. and u.h.f,, + 12V 14 = supply voltage, frequency uVv462

divider,+ 5V
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V.H.F./U.H.F. television tuners uv461
uv462

Fig. 2b I.F. output coil. ]l
Torque for alignment: 2 to 15 mNm.
Press-through force: > 10 N.

Mass approx. 127 g

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 ©C,
2+ 0,5 s). The resistance to soldering heat is according to |IEC 68-2, test Tb {260+ 5°C, 10 + 1 ),

90,17
| +0,1 I.
--><-13°mx) Vo - 4
M o
4,45 —» | 41:0,1 '
~|9,53 n e
- 1969
- 24,77
«— 3493 —»
|le— 40,01 —
55,25 -
60,33
le——— 704"V ———
Je——— 805" — I
)| e——— 85,73“) —_— ol 72883786.2

(1) Only for UV462.

Fig. 3 Piercing diagram viewed from solder side of board.
Unless otherwise stated the tolerance is + 0,05 mm.
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UVv461
- UV462

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 25 t 5 OC, a relative
humidity of 60 + 15%, a supply volitage of 12 + 0,3 V and an a.g.c. voltage of 9,2+ 0,2 V.

General
Semiconductors, v.h.f. bands
r.f. amplifier BF980
mixer BF324
oscillator BF926
tuning diodes 5 x BB909B
switching diodes 5 x BA482/483/484
d.c. blocking diodes 2 x IN4148
Semiconductors, u.h.f. bands
r.f. amplifier BF980
oscillator BF970
mixer ) 1SS99
tuning diodes 3 x OF643
surge protection diodes 1 x BAV10
frequency divider SP4653
Ambient temperature range A
operating Oto+ 559°C
storage —25to+70°C
Relative humidity max. 95%
Voitages and currents
Supply voltage +12V £ 10%
Current drawn from + 12 V supply
v.h.f. bands max. 55 mA; typ. 39 mA
u.h.f. bands max. 50 mA; typ. 40 mA

Bandswitching
For operation in all bands the supply voltage is permanently connected to terminal 6. Additionally the
supply voltage is connected to:

terminal 2 for operation in the low v.h.f. band

terminal 3 for operation in the high v.h.f. band

terminal 4 for operation in the u.h.f. bands

A.G.C. voltage (Figs 4, 5 and 6)

voltage range +92to+085V
voltage at nominal gain +92+05V
voltage at 40 dB gain reduction

low v.h.f. band typ.3V

high v.h.f. band typ.2V

voltage at 30 dB gain reduction, u.h.f.bands - typ.16 V

Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk of damage.

A.G.C. current max. 0,3 mA
Slope of a.g.c. characteristic,
at the end of the specified a.g.c. range ‘
v.h.f. bands typ. 25 dB/V
u.h.f. bands ‘ typ. 50dB/V
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uv462
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Fig. 4 Typical a.g.c. characteristic, Fig. 5 Typical a.g.c. characteristic,
low v.h.f. band. high v.h.f. band.
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Fig. 6 Typical a.g.c. characteristic,
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Uv462
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Fig. 9 Typical tuning characteristic,
u.h.f. bands.
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V.H.F./U.H.F. television tuners

Tuning voltage range (Figs 7, 8 and 9)
Current drawn from 28 V tuning voltage supply

at Tamp = 55 °C

Uv461
Uv462
+1to+28V
max. 0,5 uA
max. 2 uA

Note: The source impedance of the tuning voltage offered to terminal 7 must be maximum 47 kS2.

Slope of tuning characteristic
low v.h.f. band, channel 0

channel 2
high v.h.f. band, channel 5A

channel 11
u.h.f.bands, channel 28

channel 63

Frequencies

Frequency ranges
low v.h.f. band

high v.h.f. band

u.h.f. bands

Intermediate frequencies
picture
sound

Wanted signal characteristics

5 MHz/V
4 MHz/V
8 MHz/V
3 MHz/V
19 MHz/V
10 MHz/V

typical values

channel O (picture carrier 46,25 MHz) to
channel 5 (picture carrier 102,25 MHz).
Margin at the extreme channels: min. 1,5 MHz,
channel 5A (picture carrier 138,25 MHz) to
channel 12 (picture carrier 224,25 MHz).
Margin at the extreme channels: min. 2 MHz.
channel 21 (picture carrier 471,25 MHz) to
channel 69 (picture carrier 855,25 MHz).
Margin at the extreme channels: min. 3 MHz.

36,875 MHz

31,375 MHz

The oscillator frequency is higher than
the aerial signal frequency.

Input impedance 75 Q2
V.S.W.R. and reflection coefficient

(values between picture and sound carrier,

as well as values at picture carrier)

V.SW.I. at nominal gain during gain control
v.h.f. bands max. 4 max. 5
u.h.f. bands max. 5 max. 7

reflection coefficient
v.h.f. bands max. 60% max. 66%
u.h.f. bands max. 66% max. 75%

R.F. curves, bandwidth

low v.h.f. band typ. 10 MHz

high v.h.f. band typ. 12 MHz

u.h.f. bands typ. 17 MHz
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uv462
R.F. curves, tilt on any channel the amplitude difference
between the top of the r.f. resonant curve
and the picture frequency, the sound
frequency, 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
v.h.f. bands min. 40dB
u.h.f. bands : min. 30dB
Power gain (see also Measuring method of power gain)
v.h.f. bands min. 22dB
channel 0 typ. 27dB
channel 5 typ. 28dB
channel 5A typ. 27dB
channel 11 typ. 29dB
u.h.f. bands min. 20dB
channel 28 typ. 28dB
channel 40 typ. 28dB
channel 63 typ. 26dB
Maximum gain difference ,
between any two v.h.f. channels typ. 3dB
between any two u.h.f. channels typ. 3dB
between any v.h.f. and u.h.f. channel typ. 4dB
Noise figure
v.h.f. bands max. 8dB
channel 0 typ. 5dB
channe! 5 typ. 4dB
channel 5A typ. 5,5dB
channel 11 typ. 5,5dB
u.h.f. bands max. 10dB
channel 28 typ. 6 dB
channel 40 typ. 6dB
channel 63 typ. 7dB
Overloading

Input signal producing 1 dB gain
compression at nominal gain
v.h.f. bands typ. 90dB (uV) into 75 Q
u.h.f, bands typ. 90dB (uV) into 76 Q

Input signal producing either a detuning
of the oscillator of + 300 kHz or
—1000 kHz or stopping of the
oscillations at nominal gain
v.h.f. bands typ. 100dB (uV) into 75 Q
u.h.f. bands typ. 100dB (uV) into 75 Q
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V.H.F./U.H.F. television tuners

UVv461

uv462

Unwanted signal characteristics

Image rejection (measured at picture carrier frequency)
v.h.f. bands
u.h.f. bands, channels 21 to 27
channels 28 to 62
channels 63 to 69

I.F. rejection (measured at picture carrier frequency)
v.h.f. bands
u.h.f, bands
Note: At colour sub-carrier frequency maximum 6 dB less rejection.
N t 4 rejection (for u.h.f. only)
Interference signal for an interference
ratio of 47 dB referred to wanted picture
carrier (picture to sound carrier ratio
of 10 dB; wanted signal 60 dB (uV); tuner
operating at nominal gain)

Cross modulation

min.
min,
min.
min.

min.
min.

typ.

60 dB; typ. 70dB
40dB; typ. 46 dB
44 dB; typ. 53 dB
40 dB; typ. 46 dB

60dB
60dB

70dB (uV) into 75 Q

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)
v.h.f. bands
at nominal gain (wanted input level 60 dB (uV))
at 40 dB gain reduction (wanted input level 60 dB (uV))
u.h.f. bands
at nominal gain (wanted input level 60 dB (uV))
at 30 dB gain reduction (wanted input level 90 dB (uV))

typ.
typ.

typ.
typ.

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier

74 dB (uV) into 75 Q
94 dB (uV) into 75 Q

74 dB (uV) into 75 Q
94 dB (uV) into 75 Q

of channel N t 2 for low v.h.f., or channel N t 3 for high v.h.f., or channel N £ 6 for u.h.f.)

v.h.f, bands

at nominal gain (wanted input level 60 dB (uV))

at 40 dB gain reduction (wanted input level 100 dB (uV))
u.h.f. bands

at nominal gain (wanted input level 60 dB (uV))

at 30 dB gain reduction (wanted input level 90 dB (uV))

Out of band cross modulation at nominal gain
low v.h.f., interfering from high v.h.f.
low v.h.f., interfering from u.h.f.

high v.h.f., interfering from low v.h.f.
high v.h,f., interfering from u.h.f.

u.h.f., interfering from low v.h.f.
u.h.f,, interfering from high v.h.f.

typ.
typ.

typ.
typ.

typ.
typ.
typ.
typ.
typ.
typ.

82 dB (uV) into 76 Q
94 dB (uV) into 76 Q

82 dB (uV) into 75 2
94 dB (uV) into 75 Q

94 dB (uV) into 75 Q
90 dB (uV) into 75

94 dB (uV) into 75
90 dB (uV) into 75 Q

94 dB (uV) into 75 Q
86 dB (uV) into 75
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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. bands

u.h.f. bands

Shift of oscillator frequency at a change
of the supply voltage of 5%

v.h.f. bands

u.h.f. bands

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 band switching)

at a change of the ambient temperature
from + 25 to + 50 OC (measured after
3 cycles from + 25 to + 55 OC)

v.h.f. bands

u.h.f. bands

Frequency divider characteristics (UV462)
Supply voltage
Current drawn from + 5 V supply

Output voltage, at terminals 12 and 13
unloaded
with 820 2 load

Output impedance
Output imbalance
Interference signal on the i.f. output

typ. 80dB (uV) into 75 2
typ. 80dB (uV) into 75

max. 200 kHz
max. 400 kHz

max. 250 kHz

max. 250 kHz

max. 600 kHz
max. 1000 kHz

+5V +10%
max. 35 mA; typ. 25 mA

min.0,8V p-p
min. 0,7 V p-p
min. 0,3V p-p

typ. 1 k2
typ.0,1V
max. 3 uV

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10.
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V.H.F./U.H.F, television tuners uv4e61
uv462

I.F. circuit characteristics
Bandwidth of i.f. output circuit 5+ 1MHz

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10; tuning voltage 18 V; u.h.f.
band switched on.

Bandwidth variation of i.f. output circuit as a result of r.f. tuning
and band switching (reference: u.h.f.; tuning voltage 18 V) max. 500 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 the i.f. output of the tuner.

R1
i.f. output < 11— — detector probe
of tuner 189 J_ (Z=75Q)
C1 == 22pF
l/ 7288506
Fig. 10.
Detuning of the i.f. output circuit as a
result of r.f. tuning and band switching
(reference: u.h.f.; tuning voltage 18 V) max. 500 kHz

Note: |.F. output of the tuner terminated with a modified circuit of Fig. 10, i.e. a 100 pF capacitor is
connected in parallel with the i.f. output of the tuner.

Minimum tuning range of i.f. output coil <315t0>37,5MHz
Note: |.F. output of the tuner terminated with the circuit shown in Fig. 10.

Attenuation between i.f. injection point

and i.f. output of the tuner typ. 16 dB
Miscellaneous
Radio interference
Oscillator radiation and oscillator In conformity with the oscillator
voltage at the aerial terminal interference limits of the

Australian Standard AS1053-1973
and the limits of C.|.S.P.R. 13
(1975).

Microphonics There will be no microphonics,
provided the tuner is installed
in a professional manner.

Surge protection

Protection against voltages max. 5 kV

Note: 10 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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ADDITIONAL INFORMATION
I.F. injection

Terminal 4 (supply voltage u.h.f.) can be used as i.f. injection point, provided the u.h.f. supply voltage
is applied to terminal 4 via a resistor of 10 2 (see Fig. 11). The u.h.f. band should be switched on;
tuning voltage should be 18 V.

I.F. 10nF ggQ 4| TELEVISION
GENERATOR —| TUNER
(2=75Q)
100
7288374
680
+13V —e~ 0

22nF
;)

Fig. 11.

Connection of the i.f. amplifier

No special precautions are required to load and to match the i.f. output of the tuner.

Connection of supply voltages
+13v
820 820 820 270
2 3 4 6
lowv.ht highvhf whf. vhifuhs 7292900

Fig. 12.
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V.H.F./U.H.F. television tuners UVv461
uv462

Measuring method of power gain
The i.f. output of the tuner should be terminated with the RC-circuit given in Fig. 10.

34,126 MMz
t
3d8
*— a— 5 MH2 —»!
7292899
Fig. 13.

The RC-circuit roughly matches the i.f. output impedance to 75 S2 at the resonant frequency of the
i.f. output circuit, which should be tuned to 36,15 MHz; the bandwidth is 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
detector.

Alignment of the i.f. output coil

The i.f. output coil should be adjusted with a plastic tool, which has a crosshead as shown in Fig. 14.
A suitable tool for automatic alignment is available under catalogue number 8104 004 11040.

0,6
£0,03
\ (2x)
] J i 110°
- - - - - 1+£01 +30'
—f (2x)
/«310,1—~

22,3 7295248

Fig. 14.
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uv472
VHF.JUHF. TELEVISION TUNERS

QUICK REFERENCE DATA
Systems C.C.L.R. system
Channels (South African channel distribution)

v.hf. 41t 13

u.h.f. 21 t0 69
Intermediate frequencies

picture 38,9 MH:z

sound 32,9 MHz
APPLICATION

Designed to cover the South African v.h.f. and u.h.f. channels of C.C.1.R. system |. )
The tuners UV472 are equipped with a frequency divider, which makes them suitable for digital tuning
systems based on frequency synthesis; for the remainder they are equal to type UV471,

Available versions

aerial input frequency

connector divider (IC) catalogue number
uv47 phono - 3122 127 03310
UVv472/256 phono 1:256 3122 237 00340 -
Uv472/64 phono 1:64 3122 237 00360

November 1986
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uv472

DESCRIPTION

The UV471 and UV472 are combined v.h.f./u.h.f, tuners with electronic tuning and band switching,
covering the television bands used in South Africa in accordance with the publications of the South
African Bureau of Standards (S.A.B.S.).

Mechanically, the tuners are built on a low-loss printed-wiring board, carrying all components, in a
metal housing made of a rectangular frame and front and rear covers (see Fig. 2). The common 75 Q
aerial connector (v.h.f. and u.h.f.) is on one of the frame sides, all other connections (supply voltages,
a.g.c. voltage, tuning and switching voltages, i.f. output) are made via terminals in the underside. The
mounting method is shown in Fig. 3.

Electrically, the tuners consist of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via a tuned input
circuit to gate 1 of an input MOSFET tetrode (with internal gate protection against surge).

The drain load of the MOSFET tetrode is formed by a double tuned filter, transferring the r.f. signal
to the emitter of the mixer transistor.

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 coupled out of the tuner. A test point (terminal 4) is provided for i.f. injection to align
the i.f. output circuit of the tuner together with the i.f. amplifier of the television receiver.

An additional test point (T.P.), which is accessible through a hole in the top of the tuner, is connected
to the collector of the mixer transistor,

The r.f. band pass filter and oscillator circuits are tuned by 4 tuning diodes.

The u.h.f. part of the tuners consist of a high-pass input circuit connected to gate 1 of an input
MOSFET tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode
is formed by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode.
The i.f. signal from the mixer diode is amplified by the v.h.f. mixer transistor, now operating as an i.f.
amplifier.

The r.f. band pass filter and oscillator circuits are tuned by 3 tuning diodes.

In all bands the tuners are gain controlled via gate 2 of the input MOSFET tetrode.

— The electrical circuit of the UV472 is extended with a frequency divider (division ratio of 256 or 64),
which inputs are connected to the v.h.f. and u.h.f. oscillator. The complementary outputs are connected
to terminals 12 and 13.
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uv471
uv472

MECHANICAL DATA

Dimensions in mm

'
12,4 e =
. =00 0OVOG O
e Sh S 3 7
— 1
0,8-+»/l= 0,8
- 95 - 23 —
] —\ r—T —) ‘ |
| - .
o
! LT
- q
w | | i = |
aerial I = o d = 77
] 1 ﬂ i . I L
-3 o o q
S LA SR
’ /*—\ ) 28,5
[ \l) I
8,2 d [ - o= a L
10,2 6
23 45 67 910 12 1314 ’ 4
90,17 > =64
-+ 10 =
— 60 72863775
+——— 552 ——»
- | |3
=== JI—I '
i -
=1 el 9 . }
I NN
i.f. coil
test point for if. injection
Fig. 2a.
Terminal
1 =aerial 12, 13 = balanced output voltage
3 =supply voltage, v.h.f., + 12V of frequency divider
4 =supply voltage, u.h.f., + 12 V; i.f. injection 14 = supply voltage, frequency
5 =a.g.c.voltage, +9,2to + 0,85 V divider, +5V
6 =supply voltage, v.h.f.and u.h.f., + 12V
7 =tuning voltage, + 1 to+ 28 V
9 =i.f. output
10 = earth

uv472
only
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V.H.F./U.H.F. television tuners uv4T71
uv472

Fig. 2b |.F. output coil.
Torque for alignment: 2 to 15 mNm.
Press-through force: = 10 N.

Mass approx. 127 g

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 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).

| 980,17 |
"’Il"m‘g"(nx) 140! g *
A
4,45-» ' “10'1 *
P 1o
-| 19,69
e 24,77
le— 3493
——— 4001
55,25
60,33
le———— 70,49 ————
. soes™ —
e 8573 — | 77863762

(1) Only for UV472

Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is
+ 0,05 mm.

w l December 1986 213



uv4ar
uv472

ELECTRICAL DATA

Unless otherwiss specified all electrical values apply at an ambient temperature of 25 t 5 OC, a relative
humidity of 60 + 15%, a supply voltage of 12 + 0,3 V and an a.g.c. voltage 01 9,2+ 0,2 V.

General
Semiconductors, v.h.f. band
r.f. amplifier BF980
mixer BF324
oscillator BF926
tuning diodes 4 x BB405B
switching diodes 1 x BA482
Semiconductors, u.h.f. band
r.f. amplifier BF980
oscillator BF970
mixer 1SS99
tuning diodes 3 x BB405B
surge protection diodes 1 x BAV10
Frequency divider ‘ SP4653 or SP4632
Ambient temperature range
operating Oto+559C
storage —25to+700C
Relative humidity max. 95%

Voltages and currents

Supply voltage +12V +10%
Current drawn from + 12 V supply
v.h.f. band max. 50 mA; typ. 31 mA
u.h.f. band max. 50 mA; typ. 37 mA
Bandswitching

For operation in all bands the supply voltage is permanently connected to terminal 6. Additionally the
supply voltage is connected to:

terminal 3 for operation in the v.h.f. band

terminal 4 for operation in the u.h.f. band

A.G.C. voltage (Figs 4 and 5)

voltage range +92t0+085V
voltage at nominal gain +92+05V
voltage at 40 dB gain reduction } typ. 1,5V
voltage at 30 dB gain reduction (v.h.f. band) typ.2V

Note: A.G.C. voltages between 0 and + 10,5 V may be applied without risk of damage.

A.G.C. current max. 0,3 mA
Slope of a.g.c. characteristic,
at the end of the specified a.g.c. range
v.h.f. band typ. 25 dB/V
u.h.f. band typ. 50dB/V
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uv4r2
° 129287 0 7292880
g g /
k-] 2 %
E / £ /
i 4
£ S
8 / 8
20 / 20 //
//
3o 7 30
/
40 40
50 — 50
80 80
() 2 4 6 8 10 0 2 4 8 8 10
Vage (V) Vage (V)
Fig. 4 Typical a.g.c. characteristic, v.h.f. band. Fig. 5 Typical a.g.c. characteristic, u.h.f. band.
260 7292877 900 7292878
o
"é 240 — > 800 : v L~
! g y
E 220 § 700
8 8
e /|
3 200 § 800
/ AV,
/|
180 500
/ 7
180 / 400
0 10 20 30 0 10 20 30
tuning voltage (V) tuning voitage (V)
Fig. 6 Typical tuning characteristic, v.h.f. band. Fig. 7 Typical tuning characteristic, u.h.f. band.
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Tuning voltage range (Figs 6 and 7)

Current drawn from 28 V tuning voltage supply

at Tamp, = 25 °C
at Tamp = 55 °C

+1to+28V

max. 0,5 uA
max. 2 uA

Note: The source impedance of the tuning voltage offered to terminal 7 must be maximum 47 kS2.

Slope of tuning characteristic
v.h.f. band, channel 4
channel 8
channel 13
u.h.f. band, channel 21
channel 69

Frequencies
Frequency ranges
v.h.f.

u.h.f. band

Intermediate frequencies
picture
sound

Wanted signal characteristics
Input impedance

V.S.W.R. and reflection coefficient
(values between picture and sound carrier,
as well as values at picture carrier)
V.S.W.I.
v.h.f, band,
u.h.f. band

reflection coefficient
v.h.f. band
u.h.f, band

R.F. curves, bandwidth
v.h.f. band
u.h.f. band

R.F. curves, tilt

7 MHz/V
6 MHz/V
1,8 MHz/V I typical values

22 MHz/V
4 MHz/V

channel 4 (picture carrier 175,25 MHz) to
channel 13 (picture carrier 247,43 MHz).
Margin at the extreme channels: min. 2 MHz.
channel 21 (picture carrier 471,25 MHz) to
channel 69 (picture carrier 855,25 MHz).
Margin at the extreme channels: min. 3 MHz.

38,9 MHz

32,9 MHz

The oscillator frequency is higher than
the aerial signal frequency

%5 Q

at nominal gain during gain control
max. 4 max. 5

max. 5 max. 7

max. 60% max. 66%

max. 66% max. 75%

typ. 10 MHz

typ. 17 MHz

on any channel the amplitude difference
between the top of the r.f. resonant curve
and the picture frequency, the sound
frequency, 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.

216 December 1986\ (




V.H.F./U.H.F. television tuner

uv4ri
- uv4r2

A.G.C. range
v.h.f. band
u.h.f. band

Power gain (see also Measuring method of power gain)

v.h.f. band
channel 4

channel 7

channel 10
channel 13
u.h.f. band
channel 21
channel 40
channel 69

Maximum gain difference
between any two v.h.f. channels
between any two u.h.f. channels
between any v.h.f. and u.h.f. channel

Noise figure
v.h.f. band
channel 4
channel 7
channel 10
channel 13
u.h.f. band
channel 21
channel 40
channel 69

Overloading

Input signal producing 1 dB gain
compression at nominal gain
v.h.f. band
u.h.f. band

Input signal producing either a detuning
of the oscillator of + 300 kHz or
—1000 kHz or stopping of the
oscillations at nominal gain
v.h.f. band
u.h.f. band

Unwanted signal characteristics

Image rejection (measured at picture carrier frequency)
v.h.f. band
u.h.f. band

|.F. rejection (measured at picture
carrier frequency)
v.h.f. band
u.h.f. band

Note: At colour sub-carrier frequency maximum 6 dB less rejection.

min.
min,

typ.
typ.
typ.
typ.

min.

typ.
typ.
typ.

typ.
typ.
typ.

max.

max
typ.
typ.
typ.

max.

typ.

typ.

typ.
typ.

typ.
typ.

min.
min.

min.
min.

40d8
30d8

22dB
31d8
30d8
31dB
31d8
20dB
32d8
31d8
32dB

4dB
4dB
6d8

8dB
. 45dB
4,5dB
45dB
45dB
10dB
6dB
6dB
7dB

80 dB (uV) into 75 Q
80 dB (uV) into 75

100 dB (uV) into 75 Q
100 dB (uV) into 75 Q

60dB; typ. 75 dB
44 dB; typ. 53 dB

60dB
60dB
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N * 4 rejection (for u.h.f. only)

Interference signal for an interference

ratio of 53 dB referred to wanted picture

carrier (picture to sound carrier ratio

of 10 dB; wanted 60 dB (uV); tuner

operating at nominal gain) typ. 75dB (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)
v.h.f. band
at nominal gain (wanted input level 60 dB (uV)) typ. 74dB (uV)into 75 Q2
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 94dB (pV) into 75 2
u.h.f. band
at nominal gain (wanted input level 60 dB (uV)) typ. 74dB (uV) into 75
at 30 dB gain reduction (wanted input level 90 dB (uV)) typ. 94dB (uV) into 75 Q

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier
of channel N ¥ 3 for v.h.f. or channel N ¢ 5 for u.h.f.)

v.h.f. band
at nominal gain (wanted input level 60 dB (uV)) typ. 82dB (uV) into 75 Q
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 94dB (uV) ijnto 75 Q
u.h.f. band
at nominal gain (wanted input level 60 dB (uV)) typ. 82dB (uV) into 75 Q
at 30 dB gain reduction (wanted input level 80 dB (iV)) typ. 94 dB (uV) into 75 Q
Out of band cross modulation at nominal gain
v.h.f. interfering from u.h.f. typ. 90dB (uV) into 75 Q
u.h.f. interfering from v.h.f. typ. 86dB (uV)into 75 Q
Oscillator characteristics
Pulling

Input signal of tuned frequency producing a
shift of the oscillator frequency of 10 kHz,
at nominal gain

v.h.f. band typ. 80dB (uV)into 756 Q
u.h.f. band typ. 80dB (uV) into 75 Q
Shift of oscillator frequency at a change
of the supply voltage of 5%
v.h.f. band max. 200 kHz
u.h.f. band max. 400 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 band switching) max. 250 kHz
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Drift of oscillator frequency
at a change of the ambient temperature
from + 25 to + 50 °C (measured after

3 cycles from + 25 to + 55 °C)
v.h f. band max. 600 kHz
u.h.f. band max. 1000 kHz

Frequency divider characteristics (UV472 only)

Division ratio ; 256 or 64
Supply voltage +5V+10%
Current drawn from + 5 V supply max. 55 mA
Output voltage, unloaded, measured with probe 10 MQ2/11 pF min. 05V p-p
Output impedance typ. 1k
Output imbalance max. 0,1V
Interference signal on the i.f. output max. 3uV

Note: |.F. output of the tuner terminated with 10 MQ2/11 pF

I.F. circuit characteristics
Bandwidth of i.f. output circuit 5+ 1MHz

Note: |.F. output of the tuner terminated with the circuit shown in Fig. 8; tuning voltage 25 V; u.h.f.
band switched on.

Bandwidth variation of i.f. output circuit as a result of r.f. tuning
and band switching (reference: u.h.f.; tuning volitage 25 V) max. 500 kHz

Note: |.F. output of the tuner terminated with a modified circuit of Fig. 8, i.e. a 100 pF capacitor is
connected in parallel with the i.f. output of the tuner.

R1
i.f. output detector probe
of tuner 18Q (2=75%)
c1 22pF
l, 7288506

Fig. 8.

Detuning of the i.f. output circuit as a
result of r.f. tuning and band switching
(reference: u.h.f.; tuning voltage 25 V) max. 500 kHz

Note: |.F. output of the tuner terminated with a modified circuit of Fig. 8, i.e. a 100 pF capacitor is
connected in parallel with the i.f. output of the tuner.

Minimum tuning range of i.f. output coil 32,5 to 40 MHz
Note: |.F. output of the tuner terminated with the circuit shown in Fig. 8.

Attenuation between i.f. injection point
and i.f. output of the tuner typ. 16 dB
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Miscellaneous

Radio interference
Oscillator radiation and oscillator
voltage at the aerial terminal

Microphonics

Surge protection
Protection against voltages

Note: 10 discharges of a 470 pF capacitor into the aerial terminal.
Protection against flashes

Within the limits of C.1.S.P.R. 13
(1975) and S.A.B.S. requirements

There will be no microphonics,
provided the tuner is installed
in a professional manner.

max. 5 kV

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.

ADDITIONAL INFORMATION
I.F. injection

Terminal 4 (supply voltage u.h.f.) can be used as i.f. injection point, provided the u.h.f. supply voltage
is applied to terminal 4 via a resistor of 10 2 (see Fig. 9). The u.h.f. band should be switched on;

tuning voltage should be 25 V.

I.F. 10nF  gg3Q TELEVISION
GENERATOR |— TUNER
(2=75Q)
(1 X9}
7286374
68 Q
+13V —e~C
=22nF
+
Fig. 9.

Connection of the i.f. amplifier

No special precautions are required to load and to match the i.f. output of the tuner.

Connection of supply voltages

+13Vv

829 829 279

v.h.f. uhf v.htf/uhdf.

Fig. 10.

7287915
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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. 8.

35,9 MHz

7293014
Fig. 11.

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 is approx. 5 MHz (Fig. 11).

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
detector.

Alignment of the i.f. output coil

The i.f. output coil should be adjusted with a plastic tool, which has a cross head as shown in Fig. 12,
A suitable tool for automatic alignment is available under catalogue number 8104 004 11040.

0,6
+0,03
\ (2x)
AP 4 e
- - - - - 1£0,1 +30'
> —" 2
/ |
—3+01—
823 | 7295248
+£0,03

Fig. 12..
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DEVELOPMENT DATA ' :
This data sheet ins ach inf ion and UV615

specifications are subject to change without notice. UV 616 /2 56

VHF.JUHF. TELEVISION TUNERS

QUICK REFERENCE DATA
Systems C.C.I.R. systems B, G and H
Channels off-air cable
low v.h.f, E2toC S01 to S1
high v.h.f. E5to E12 S2 to S20
hyperband S21 to S41
u.h.f. E21 to E69
Intermediate frequencies
picture 38,90 MHz
colour 34,47 MHz
sound 1 33,40 MHz
sound 2 33,16 MHz
APPLICATION

Designed to cover the v.h.f. and u.h.f. channels of C.C.1.R. systems B, G and H with extended v.h.f.
frequency ranges, including the hyperband.

The i.f. output is designed for direct drive of a variety of SAW filters.

The tuner UV616/2586 is equipped with a frequency divider, which makes it suitable for digital tuning
systems based on frequency synthesis; for the remainder it is equal to type UV615.

Available versions

aerial input frequency

connector divider (IC) catalogue number
UVve615 IEC - 3112 218 53600
UVv616/256 IEC 1: 256 3112 218 53420

Both tuners comply with the requirements of radiation, signal handling capability, and immunity
from radiated interference of Amtsblatt DBP69/1981, when installed professionally in an adequate
TV recsiver.
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UV616/256

DESCRIPTION

The UV615 and UV616/256 are combined v.h.f./u.h.f. tuners with electronic tuning and band switching,
~covering the low v.h.f. band (frequency range 46 to 110 MHz), the high v.h.f. band (frequency range 111
to 300 MHz), the hyperband (frequency range 300 to 470 MHz), and the u.h.f. band (frequency range
470 to 860 MHz),

Mechanically, the tuners are built on a low-loss printed-wiring board, carrying all components, in a die-
cast metal housing made of a rectangular frame and front and rear covers (see Fig. 2). The common IEC
coaxial aerial connector (75 £2) is integrated in one of the frame sides of the housing, all other connec-
tions (supply voltages, a.g.c. voltage, tuning and switching voltages, i.f. output) are made via terminals

in the underside. The mounting method is shown in Fig. 3.

Electrically, the tuners consist of v.h.f., hyperband and u.h.f. parts (see Fig. 1). They are equipped with

a common aerial input and provided with tuned r.f. MOSFET input stages. The v.h.f. mixer, v.h.f. oscil-

lator and i.f. amplifier functions are provided by a tuner IC. This IC has terminals between mixer and
i.f. amplifier to connect i.f. preselections, a 40,4 MHz trap is provided to improve the selectivity of
common SAW filters for adjacent channel N - 1 (system B).

Output impedance of the symmetrical i.f. terminals is approx. 75 £ to insure sufficient triple transient
suppression of the SAW filter.

The r.f. band pass filter and oscillator circuits of the v.h.f. part are tuned by 7 tuning diodes; band
switching is achieved by 4 switching diodes, those of the hyperband by 4 tuning diodes and 1 switching
diode respectively.

The u.h.f. part of the tuner has a high-pass input circuit connected to gate 1 of an input MOSFET
tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode is formed
by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode. The i.f. signal
from the mixer diode is amplified by the i.f. pre-amplifier of the tuner I.C.

The r.f. band pass filter and oscillator circuits are tuned by 4 tuning diodes.

In all bands the tuner is gain-controlled via gate 2 of the input MOSFET tetrode.
A test point TP1 is provided for i.f. injection.

The elactrical circuit of the UV616/256 is extended with a frequency divider (division ratio of 256),
with an input connected to the v.h.f., hyperband and u.h.f. oscillators. The symmetrical ECL outputs
are connected to terminals 13 and 14.
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DEVELOPMENT DATA

UV616/256
MECHANICAL DATA Dimensions in mm
Y TR
‘ 0 "o 3
— 14__36:”1 84,3 max I<— %2'; —‘
VVVVVVVVVVVVV VYV ) -
> <
< AR
Tp1 <
A _F @ O:] q !
> 0 4
12,7 o S48
+0,1 i 9| 9 max
L o :
- D '
g (— 4 285
— b
-3 § 6 7 8 9 10 11 12 13 14 15 18 17 J i
4 5
: 4 *
- io—zn | letuss  ~legop _|‘_1'2 g e
80 J 7206337
Unless otherwise stated the tolerance is + 0,05 mm.
Fig. 2.
Terminal
A = aerial input (IEC female 75 2) 12 = supply voltage, frequency
5 =a.g.c.voltage, +9,2t0 + 0,85V divider, + 5V only for _
6 = supply voltage, tuning part, + 12 V 13, 14 = balanced output voltage of ( UV616/256
7 =supply voltage, low v.h.f.,, + 12V frequency divider (1 kS2)
8 = supply voltage, high v.h.f, + 12V 15 = earth
9 = supply voltage, hyperband, + 12 V 16 =

10 = supply voltage, u.h.f., + 12 V 17 =
11 = tuning voltage, + 0,8 to + 28 V

} i.f. output, symm. (approx. 75 2)
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Mass approx. 99 g

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board (using the piercing diagram
shown in Fig. 3) without clearance between tuner supporting surface and board. The connection pins
should be bent according to Fig. 4. 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 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 + 560C, 10+ 1 s).

228 5
013 mm <'_mln

W¢ @M

l
_J — |<—AAA5(7eb) )

*| I

80(126 eb)*——.| 1295338

(1) Only for UV616/256 1 eb = 0,025 inch

Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is
+ 0,05 mm.

pin S and 17 pin 6 and 15

or 7 and 16

72953131 Q 7295314.1
o
60

Fig. 4.

In order to prevent any stress to the printed-wiring board, the tuner should be supported at its aerial
connector,
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DEVELOPMENT DATA

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 25 + § OC, 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.

General
Semiconductors, v.h.f. bands
r.f. amplifier BF992
mixer TDA5030
oscillator
tuning diodes 7 x OF633
switching diodes 4 x BA482/483/484
d.c. blocking diodes 2 x BAS15
Semiconductors, hyperband
r.f. amplifier BF990
oscillator BF569
mixer 1SS99
tuning diodes 5 x OF643
switching diodes 1 x BA482
d.c. blocking diodes 2 x BAW62
Semiconductors, u.h.f. bands
r.f. amplifier BF990
oscillator BF970
mixer 1SS99
tuning diodes 4 x OF643
Frequency divider SP4653
Ambient temperature range
operating —-10to + 60 °C
storage —-25t0o +700C
Relative humidity max. 95%
Voltages and currents
Supply voltage +12V +10%
Current drawn from + 12 V supply
v.h.f. bands max. 50 mA
u.h.f. bands max. 45 mA

Bandswitching

max. 15 mA (hyperband max. 20 mA)

For operation in all bands the supply voltage is permanently connected to terminal 6. Additionally the
supply voltage is connected to:

terminal 7 for operation in low v.h.f. band

terminal 8 for operation in high v.h.f. band

terminal 9 for operation in the hyperband

terminal 10 for operation in u.h.f. bands
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A.G.C. voltage
voltage range +9,2 t0 0,85 V (max. 30 uA)
voltage at nominal gain +92+05V
voltage at 40 dB gain reduction
low v.h.f. band typ.3V
high v.h.f. band and hyperband typ. 2V
voltage at 30 dB gain reduction
u.h.f, band typ. 2V

Note: A.G.C. voltage between 0 and + 10,5 V may be applied without risk of damage.

— A.G.C. current max. 0,03 mA

Slope of a.g.c. characteristic
at the end of the specified a.g.c. range

low v.h.f. band typ. 40 dB/V
high v.h.f. band typ. 80dB/V
- hyperband typ. 50 dB/V
Tuning voltage range +1to+28V
Current drawn from 28 V tuning voltage supply
at Tamp = 25 9C and 60% R.H. : max. 0,5 uA
at Tamp = 25 °C and 95% R.H. max. 2uA
at Tymp = 60 °C and 60% R.H. max. 2puA

Note: The source impedance of the tuning voltage offered to terminal 11 must be maximum 47 k2.
Slope of tuning characteristic

low v.h.f. band, channel E2 5 MHz/V
channel S1 1 MHz/V
high v.h.f. band, channel S2 10 MHz/V
channel S20 2 MHz/V .
hyperband, channel H21 8 MHz/V typical values
channel H41 14 MHz/V
u.h.f.bands, channel E21 22 MHz/V
channel E69 5 MHz/V
Frequencies

Frequency ranges
low v.h.f. band channel E2 (picture carrier 48,25 MHz) to
channel S1(picture carrier 105,25 MHz).
Margin at the extreme channels: min.2 MHz.
high v.h.f. band channel S2 (picture carrier 112,25 MHz) to
channel S20 (picture carrier 294,25 MHz).
Margin at the extreme channels: min.2 MHz.
—=  hyperband - channel S21 (picture carrier 303,25 MHz) to
: channel S41 (picture carrier 463,25 MHz).
Margin at the extreme channels: min.2 MHz.
u.h.f. bands 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

picture 38,90 MHz
colour 34,47 MHz
sound 1 33,40 MHz
sound 2 33,16 MHz

The oscillator frequency is higher than the
aerial signal frequency.
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Wanted signal characteristics
Input impedance
V.S.W.R. and reflection coefficient

(values between picture and sound carrier,

as well as values at picture carrier)’
V.S.W.I.
v.h.f. bands
hyperband
u.h.f. bands
reflection coefficient
v.h.f. bands
hyperband
u.h.f. bands

Output impedance (i.f.)
Capacitance between terminals
Load impedance

R.F. curves bandwidth
low v.h.f. band
high v.h.f. band
hyperband
u.h.f. bands

R.F. curves, tilt

A.G.C. range
v.h.f. bands and hyperband
u.h.f. bands

Voltage gain
low v.h.f. band
high v.h.f. band
channels S2 to S6
channels S21 to S41
u.h.f. bands

Maximum gain difference
off. air channels

Noise figure
v.h.f. bands
E channels
S channels and hyperband channels
u.h.f. bands

UV616/256
75Q

at nominal gain and during gain control
max. 4
max. 5
max. 5

max. 60%
max. 66%
max. 66%

75 Q approx.

typ. 3,5 pF

min. 1 kS2//max. 22 pF

total capacitance load to be tuned to

36,15 MHz by means of an inductance
between terminals 16 and 17 (min. L: 880 nH) «—

typ. 10 MHz
typ. 10 MHz
typ. 15 MHz
typ. 15 MHz

onany channel the amplitude difference
between the top of the r.f. resonant curve

and the picture frequency, the sound
frequency, 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. o

min. 40 dB
min. 30dB

min. 40 dB; max. 50 dB

min. 36 dB; max. 46 dB T —
min. 40 dB; max. 50 dB
min.40 dB; max. 50 dB

max. 5 dB : -—
typ. 5 dB; max. 8 dB

typ. 7 dB; max. 10 dB
typ. 8 dB; max. 11 dB
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Overloading

{nput signal producing 1 dB gain
compression at nominal gain
v.h.f. bands and hyperband typ. 90dB (uV) into 75 Q
—= u.h.f. bands typ. 90dB (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

v.h.f. bands typ. 105 dB (uV) into 75 £; min. 100 dB (uV)
—= u.h.f. bands and hyperband typ. 100 dB (uV) into 75 2; min. 90 dB (uV)

Unwanted signal characteristics
Image rejection (measured at picture carrier frequency)

v.h.f. bands min. 66 dB; typ. 70dB
hyperband min. 66 dB; typ. 70dB
—== u.h.f. bands min. 53 dB; typ. 65 dB
I.F. rejection (measured at picture carrier frequency)
all bands min. 60 dB

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)
v.h.f. bands and hyperband
—e  at nominal gain (wanted input level 60 dB (uV)) typ. 75dB (uV) into 75
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 100dB (uV) into 75 Q
u.h.f. bands
— at nominal gain (wanted input level 60 dB (uV)) typ. 75dB (uV) into 75
at 30 dB gain reduction (wanted input level 90 dB (uV)) typ. 100 dB (uV) into 76

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier
— of channel N £ 2 for low v.h.f., or channel N t 3 for high v.h.f., or channel N + 5 for u.h.f. and hyper-

band
v.h.f. bands and hyperband
at nominal gain (wanted input level 60 dB (uV)) typ. 95dB (uV) into 75 Q
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 100 dB (uV) into 75 Q
u.h.f. bands
—e at nominal gain (wanted input level 60 dB (uV)) typ. 100 dB (uV) into 75
at 30 dB gain reduction (wanted input level 90 dB (uV)) typ. 100 dB (uV) into 75 Q

Out of band cross modulation at nominal gain
each of the v.h.f,, u.h.f. or hyperbands
interfering with any of the other bands mentioned typ. 100 dB (uV) into 75 Q
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Unwanted signal handling capability (visibility test)

For the channel combinations
v.h.f. and hyperband: N+ 1,Nt5, N+ 11
uhf:Nz1,Nt5 N+9

The tuner meets the requirements of ‘‘Amtsblatt’”’ DBP/1981, item 5.1.2, when measured in an -
adequate TV receiver.

Oscillator characteristics
Pulling

Input signal of tuned frequency producing a
shift of the oscillator frequency of 10 kHz,
at nominal gain

all bands typ. 86 dB (V) into 75 Q
Shift of oscillator frequency at a change
of the supply voltage of * 5%

v.h.f. bands max. 250 kHz

hyperband max., 500 kHz

u.h.f. bands max. 500 kHz

Drift of oscillator frequency
during warm-up time (after the tuner
has been completely out of operation
for 16 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 band switching) max. 250 kHz

at a change of the ambient temperature
from + 25 to + 50 OC (measured after
3 cycles from + 25 to 0 ©C)

v.h.f. bands max. 500 kHz
hyperband max. 750 kHz -
u.h.f. bands max. 1000 kHz

at a change of humidity from 60 £ 15%
10931 2%, at Tamp =25 5°C

low v.h.f. band max. 500 kHz
high v.h.f. band max. 1000 kHz
hyperband max. 1300 kHz -
u.h.f. bands max. 1600 kHz
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Frequency divider characteristics of the UV616/256

Division ratio

Supply voltage

Current drawn from + 5 V supply

Output voltage, unloaded, measured with probe 10 MQ/11 pF
Output impedance

Output imbalance

Interference signal on the i.f. output

Note: I.F. output of the tuner terminated with 10 M2/11 pF.

Miscellaneous

Radio interference
Oscillator radiation and oscillator
voltage at the aerial terminal

Microphonics

Surge protection
Protection against voltages

Note: 10 discharges of a 470 pF capacitor into the aerial terminal.

Protection against flashes

256

+5V+5%

max. 35 mA; typ. 25 mA
min. 05V,

typ. 1k

typ. 0,1V

max. 30dB (uV)

Within the limits of C.I.S.P.R. 13
(1975), VDE0872/7.72. and
Amtsblatt DBP69/1981, when
applying the tuner in an adequate
TV receiver

There will be no microphonics,
provided the tuner is installed
in a professional manner.

max. 5kV

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.

ADDITIONAL INFORMATION
I.F. injection

An i.f. signal from a generator (internal resistance 50 2 or 75 §2) should be connected to the i.f.
injection point TP1, accessible through a hole in the cover (see Fig. 2) via a probe (see Fig. 5).

68 O
TP

100

4 4
7287994

Fig. 5.
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VHF./JUHF. TELEVISION TUNERS

QUICK REFERENCE DATA

Systems C.C...R. systems B, G and H
Channels off-air cable
low v.h.f. E2 -C S01 to S1
high v.h.f. ES -E12 §2 to S20
u.h.f. E21 - E69
Intermediate frequencies
picture 38,90 MHz
colour 34,47 MHz
sound 1 33,40 MHz
sound 2 33,16 MHz
APPLICATION

Designed to cover the v.h.f. and u.h.f. channels of C.C.1.R. systems B, G and H with extended v.h.f.

frequency ranges.

The tuner UV618/256 is equipped with a frequency divider, which makes it suitable for digital tuning
systems based on frequency synthesis; for the remainder it is equal to type UV617.

Auvailable versions

aerial input ' frequency

connector divider (1C) | Cetalogue number
uve17 IEC - 3122 237 000680
uve18/266 IEC 1: 268 3122 237 00010

Both tuners comply with the requirements of radiation, signal handling capability, and immunity
from radiated interference of Amtsblatt DBP89/1981, when installed professionally in an adequate

TV receiver.

===
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DESCRIPTION

The UV617 and UV618/256 are combined v.h.f./u.h.f. tuners with electronic tuning and band swit-
ching, covering the low v:h.f. band {frequency range 46 to 110 MHz), the high v.h.f. band (frequency
range 111 to 300 MHz), and the u.h.f. band (frequency range 470 to 860 MHz).

Mechanically, the tuners are built on a low-loss printed-wiring board, carrying all components, in a die-
cast metal housing made of a rectangular frame and front and rear covers (see Fig. 2). The common
|EC coaxial aerial connector (75 Q) is integrated in one of the frame sides of the housing, all other
connections (supply voltages, a.g.c. voltage, tuning and switching voltages, i.f. output) are made via
terminals in the underside. The mounting method is shown in Fig. 3.

Electrically, the tuners consist of v.h.f. and u.h.f. parts (see Fig. 1). They are equipped with a common
aerial input and provided with r.f. MOSFET input stages. The v.h.f. mixer, v.h.f. oscillator and i.f.
amplifier functions are provided by a tuner IC. This IC has terminals between mixer and i.f. amplifier
to connect i.f. preselections, a 40,4 trap is provided to improve the selectivity of common SAW filters
for adjacent channel N - 1 (system B).

Output impedance of the symmetrical i.f. terminals is approx. 75 Q to insure sufficient triple transient
supression of the SAW.

The r.f. band pass filter and oscillator circuits are tuned by 7 tumng diodes; band switching is achieved
by 4 switching diodes.

The u.h.f. part of the tuner has a high-pass input circuit connected to gate 1 of an input MOSFET
tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode is formed
by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode. The i.f. signal
from the mixer diode is amplified by the i.f. pre-amplifier of the tuner I.C..

The r.f. band pass filter and oscillator circuits are tuned by 4 tuning diodes.

In all bands the tuner is gain-controlled via gate 2 of the input MOSFET tetrode.
A test point TP1 is provided for i.f. injection.

The electrical circuit of the UV618/256 is extended with a frequency divider (division ratio of 256),
with inputs connected to the v.h.f. and u.h.f. oscillator. The symmetrical ECL outputs are connected
to terminals 13 and 14.

236
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uveit7 3122 237 00060
uUv618/256 3122 237 00010
MECHANICAL DATA Dimensions in mm
Uy L] 4
o) - 39
WARAARAAAAARAAAA ?
135
— 1o 84,3 max 200
- VV vV VV VvV VvV VVVV VY < |
o . -
b Tp1 < ]
A > < ' -
127 > C =
+01 ; aql 4 3 “—F mas
f C ] _I
~ = b '
S = 4 285
> 9 j
5 6 7 8 10 11 12 13 14 15 18 17 ¢
P -
4 5
- l..z,1 | lspss ~legop _,‘_1'2 —~ 8 |
' 80 — 7298311
Unless otherwise stated the tolerance is + 0,05 mm.
Fig. 2.
Terminal
A = aerial input (IEC female 75 £2) 12 = supply voltage, frequency
5 = a.g.c. voltage, + 9,2t0 + 0,85 V divider, +5 V only for
6 = supply voltage, tuning part, + 12V 13,14 = balanced output voltage of | UV618/256
7 = supply voltage, low v.h.f. + 12V frequency divider (1 kQ2)
8 = supply voltage, high v.h.f.,, + 12V 15 = earth
10 = supply voltage, u.h.f.,+12V 16 =\.
11 = tuning voltage, + 0,8 to + 28 V 17 =J i:f- output, symm. (approx. 75 2)
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V.H.F./U.H.F. television tuners uvei7
Uv618/256

Mass approx. 959

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board (using the piercing diagram
shown in Fig. 3) without clearance between tuner supporting surface and board. The connection pins
should be bent according to Fig. 4. 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 1EC 68-2, test Ta (230 + 10 ©C,
2 1+ 0,5s). The resistance to soldering heat is according to IEC 68-2, test Tb (260 + 50C, 10 £ 1's).

82,8 .5
51 3 r min —1 ’ min
r40bLob060004
f —;f e suis e @
I 80(126 eb) ﬁ! 7296312
(1) Only for UV618/256 1 eb= 0,025 inch

Fig. 3 Piercing diagram viewed from solder side of board. Unless otherwise stated the tolerance is
+ 0,05 mm.

pin 5 and 17 pin 6 and 15

or 7 and 16

7296313 7296314

Fig. 4.

In order to prevent any stress to the printed-wiring board, the tuner should be supported at its aerial
connector.

December 1986
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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 + 0,3 V and an a.g.c. voltage of 9,2 + 0,2 V.

General

Semiconductors, v.h.f. bands
r.f. amplifier
mixer \
oscillator |
tuning diodes
switching diodes
d.c. blocking diodes

Semiconductors, u.h.f. bands
r.f. amplifier
oscillator
mixer
tuning diodes
frequency divider

Ambient temperature range
operating
storage

Relative humidity

Volitages and currents
Supply voltage

Current drawn from + 12 V supply
v.h.f. bands
u.h.f. bands

Bandswitching

For operation in all bands the supply voltage is permanently connected to terminal 6. Additionally the

supply voltage is connected to:

terminal 7 for operation in low v.h.f. band
terminal 8 for operation in high v.h.f. band
terminal 10 for operation in u.h.f. bands

A.G.C. voltage (Figs 4, 5 and 6)
voltage range
voltage at nominal gain
voltage at 40 dB gain reduction
low v.h.f. band
high v.h.f. band
voltage at 30 dB gain reduction
u.h.f. band

BF992
TDAS030

7 x OF633
4 x BA482/483/484
2 x BAS15

BF990
BF970
15599

4 x OF643
SP4653

—10 to +60 °C
—25to +85°C

max. 95%

+12V £10%

max. 50 mA

max. 45 mA
max. 15 mA

+9,2 to + 0,85 V (max. 30 uA)

+92:05V

typ.3V
typ.2V

typ. 2V

Note: A.G.C. voltage between 0 and + 10,5 V may be applied without risk of damage.

—= A.G.C. current
Slope of a.g.c. characteristic,

at the end of the specified a.g.c. range

low v.h.f. bands
high v.h.f. bands

max. 0,03 mA

typ. 40 dB/V
typ. 80 dB/V
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UV618/256
Tuning voltage range (Figs 7, 8 and 9) +08to+28V
Current drawn from 28 V tuning voltage supply
at Tamb = 25 °C and 60% R.H. max. 0,5 uA
at Tamb = 25 °C and 95% R.H. max. 2 pA
at Tamb = 60 °C and 60% R.H. max. 2 uA

Note: The source impedance of the tuning voltage offered to terminal 11 must be maximum 47 k2.
Slope of tuning characteristic

low v.h.f. band, channel E2 5 MHz/V
channel S1 1 MHz/V '
high v.h.f. band, channel S2 10 MHz/V ical val
channel S20 2 MHz/v | typical values
u.h.f. bands, channel E21 22 MHz/V
channel E69 5 MHz/V
Frequencies
Frequency ranges
low v.h.f. band channel E2 (picture carrier 48,25 MHz) to

channel S1 (picture carrier 105,25 MHz).
Margin at the extreme channels:min. 2 MHz.
high v.h.f. band channel S2 (picture carrier 112,25 MHz) to
channel S20 (picture carrier 294,25 MHz).
Margin at the extreme channels:min 2 MHz.
u.h.f. bands 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

picture : 38,90 MHz
colour 34,47 MHz
sound 1 33,40 MHz
sound 2 33,16 MHz .

The oscillator frequency is higher than the
aerial signal frequency.

Wanted signal characteristics
Input impedance 75 Q

V.S.W.R. and reflection coefficient
(values between picture and sound carrier,
as well as values at picture carrier)

[ZRVAS at nominal gain and during gain control
v.h.f. bands max. 4
u.h.f. bands max. 5
reflection coefficient
v.h.f. bands max. 60%
u.h.f. bands max. 66%
Output impedance (i.f.) 75 ) approx.
Capacitance between terminals typ.3,5 pF
Load impedance min. 1 k§2//max. 22 pF

total capacitance load to be tuned to
36,15 MHz by means of an inductance
between terminals 16 and 17 (min.L:590 nH)

R.F. curves bandwidth

low v.h.f. band typ. 10 MHz
high v.h.f. band typ. 10 MHz
u.h.f. bands - typ. 15 MHz
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R.F. curves, tilt

A.G.C. range
v.h.f. bands
u.h.f. bands
Voltage gain
low v.h.f. band
high v.h.f. band
channels S2 to S6
channels S7 to S20
u.h.f. bands

Maximum gain difference
between any two v.h.f. channels
between any two u.h.f. channels
between any v.h.f. and u.h.f. channel

Noise figure
v.h.f. bands
E channels
S channels
u.h.f. bands

Overloading

Input signal producing 1 dB gain
compression at nominal gain
v.h.f. bands
u.h.f. bands

Input signal producing either a detuning
of the oscillator of + 300 kHz or
—1000 kHz or stopping of the
oscillations at nominal gain
v.h.f. bands
u.h.f. bands

Unwanted signal characteristics

Image rejection (measured at picture carrier frequency)

on any channel the amplitude difference
between the top of the r.f. resonant curve

and the picture frequency, the sound
frequency, 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, 30 dB

min, 40 dB; max. 50 dB

typ. 36 dB; max. 46 dB
typ. 40 dB; max. 50 dB
min, 40 dB; max. 50 dB

typ. 6 dB
typ. 6 dB
typ. 6 dB
typ. 5 dB;max. 8 dB
typ. 7 dB;max. 10 dB
typ. 8 dB;max. 11 dB

typ. 90 dB (uV) into 75 £; min. 85 dB(uV)
typ. 100 dB (uV) into 75 £; min. 90 dB(uV)

typ. 110 dB (uV) into 75 £; min. 100 dB(uV)
typ. 110 dB (uV) into 75 £; min. 100 dB(nV)

v.h.f. bands min. 66 dB;typ. 70 dB
u.h.f. bands min. 563 dB; typ. 60 dB
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I.F. rejection (measured at picture carrier frequency)
low v.h.f. band min. 60 dB
high v.h.f. band min. 60 dB
u.h.f. bands min. 60 dB

Note: At colour sub-carrier frequency maximum 6 dB less rejection.
Cross modulation

Input signal producing 1% cross mo&ulation, 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)
v.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) typ. 80 dB (uV) into 75 Q
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ. 100 dB (uV) into 756 Q
u.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) typ. 80 dB (uV)into 75 Q2
at 30 dB gain reduction (wanted input level 90 dB (uV)) typ. 100 dB (uV) into 75 Q

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier

of channel N t 2 for low v.h.f., or channel N t 3 for high v.h.f., or channel N
v.h.f. bands

at nominal gain (wanted input level 60 dB (uV)) typ.
at 40 dB gain reduction (wanted input level 100 dB (uV)) typ
u.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) typ.
at 30 dB gain reduction (wanted input level 90 dB (uV)) typ.
Out of band cross modulation at nominal gain
low v.h.f., interfering from high v.h.f. typ.
low v.h.f., interfering from u.h.f. typ.
high v.h.f., interfering from low v.h.f. typ.
high v.h.f., interfering from u.h.f. typ.
u.h.f. interfering from low v.h.f. typ.
u.h.f. interfering from high v.h.f. typ.

Unwanted signal handling capability (visibility test)
For the channel combinations

vhf: Nt1, N5 N+11

uhf: Nt1, N5 N+9

1 5 for u.h.f.)

95 dB (uV) into 75 R
. 100 dB (uV)into 75 Q

94 dB (uV) into 75 Q
100 dB (uV) into 75 Q

100 dB (uV) into 75 Q
100 dB (uV)into 756 2

100 dB (uV) into 75 Q2
100 dB (uV) into 75 2

100 dB (uV) into 75 2
100 dB (uV) into 75 2

The tuner meets the requirements of “Amtsblatt’’ DBP/1981, item 5.1.2., when measured in an
adequate TV receiver. The a.g.c. circuit of the receiver has to be adjusted with an input signal of
74 dB (uV) on channel E60 in such a way, that the gain of the tuner is decreased by 10 dB.
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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. bands typ. 86 dB (uV)into 75 Q
u.h.f. bands typ. 86 dB (uV)into 75
Shift of oscillator frequency at a change
of the supply voltage of 5%
v.h.f. bands max. 250 kHz
u.h.f. bands 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 band switching) max. 250 kHz
at a change of the ambient temperature
from + 25 to + 40 OC (measured after
3 cycles from + 25 to + 55 0C)
v.h.f. bands max. 500 kHz
u.h.f. bands max. 500 kHz
at a change of humidity from 60 + 15%
1093 + 2%, at Tymp =25+ 50C
low v.h.f. band max. 500 kHz
high v.h.f. band max.1000 kHz
u.h.f. bands max. 1500 kHz
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Uve18/256
Frequency divider characteristics of the UV618/256
Division ratio 256 -
Supply voltage +5V+56%
Current drawn from + 5 V supply max. 35 mA;typ. 256 mA
Output voltage, unloaded, measured with probe 10 M$2/11 pF min. 03 V pp
Output impedance typ. 1 k2
Output imbalance typ. 0,1V

Interference signal on the i.f. output
Note: |.F. output of the tuner terminated with 10 M2/11 pF

Miscellaneous

Radio interference
Oscillator radiation and oscillator
voltage at the aerial terminal

Microphonics

Surge protection
Protection against voltages

Note: 10 discharges of a 470 pF capacitor into the aerial terminal.

Protection against flashes

max. 30 dB (uV)

Within the limits of C.I.S.P.R. 13
(1975) , VDE0872/7.72. and
Amtsblatt DBP69/1981, when
applying the tuner in an adequate
TV receiver

There will be no microphonics,
provided the tuner is installed
in a professional manner.

max. 5 kV

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.
ADDITIONAL INFORMATION

I.F. injection

An i.f. signal from a generator (internal resistance 50 £ or 75 £2) should be connected to the i.f.
injection point TP1, accessible through a hole in the cover (see Fig. 2) via a probe (see Fig. 5).

TP

1002

4 4
7287994

Fig. 5.
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DEVELOPMENT DATA

This data sheet i infor and UV627
specifications are subject to change without notice. UV628 / 2 56
VH.F./UH.F. TELEVISION TUNERS
QUICK REFERENCE DATA
Systems C.C.I.R. systems L and L’
Channels off-air cable
low v.h.f. 02to 04
high v.h.f. : 05 to 10 CtoQ
u.h.f. L21 to L69
Intermediate frequencies
picture 32,7 MHz
sound 39,2 MHz

(The oscillator frequency is higher than the aerial signal frequency in the low v.h.f. band and lower
in all other bands).

APPLICATION

Designed to cover all channels of C.C.I.R. systems L and L’ including the cable channels C to Q for
French cable television.

The i.f. output is designed for direct drive of a variety of SAW filters.

The tuner UV628/256 is equipped with a frequency divider, which makes it suitable for digital tuning
systems based on frequency synthesis; for the remainder it is equal to type UV627.

Available versions

aerial input frequency

connector divider (IC) catalogue number
uve2? IEC - 3111267 10010
uUvVv628/256 IEC 1:256 3111 237 10030

Both tuners comply with the requirements of radiation of C.1.S.P.R. 13 (1975) including
amendment 1 (1983).
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AERIAL

AERIALd f ? ? ?

DIV.oUT
orv.our

FOR UV 627 (31 267 10010): DELETE POS 3091,3092,2090,2091.2092.2094,2095,7005

Fig. 1 Circuit diagram.
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DEVELOPMENT DATA
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DESCRIPTION

The UV627 and UV628/256 are combined v.h.f./u.h.f. tuners with electronic tuning and band
switching, covering the low v.h.f. band (frequency range 48 to 68 MHz), the high v.h.f. band (frequency
range 128 to 304 MHz), and the u.h.f. band (frequency range 470 to 860 MHz).

Mechanically, the tuners are built on a low-loss printed-wiring board, carrying all components, in a die-
cast metal housing made of a rectangular frame and front and rear covers (see Fig. 2). The common
SNIR (9 mm) coaxial aerial connector (75 §2) is integrated in one of the frame sides of the housing, all
other connections (supply voltages, a.g.c. voltage, tuning and switching voltages, i.f. output) are made
via terminals in the underside. The mounting method is shown in Fig. 3.

Electrically, the tuners consist of v.h.f, and u.h.f. parts (see Fig. 1). They are equipped with a common
aerial input and provided with tuned r.f. MOSFET input stages. The v.h.f. mixer, v.h.f. oscillator and
i.f. amplifier functions are provided by a tuner IC. This IC has terminals between mixer and i.f.
amplifier to connect i.f. preselections.

Output impedance of the symmetrical i.f. terminals is approx. 75 §2 to insure sufficient triple transient
suppression of the SAW filter.

The r.f. band pass filter and oscillator circuits of the v.h.f. part are tuned by 9 tuning diodes; band
switching is achieved by 6 switching diodes.

The u.h.f. part of the tuner has a high-pass input circuit, followed by a single tuned circuit connected
to gate 1 of an input MOSFET tetrode (with internal gate protection against surge). The drain load of
this MOSFET tetrode is formed by a double tuned circuit transferring the r.f, signal to the Schottky
barrier mixer diode. The i.f. signal from the mixer diode is amplified by the i.f. pre-amplifier of the
tuner IC.

The r.f. band pass filter and oscillator circuits are tuned by 4 tuning diodes.

In all bands the tuner is gain-controlled via gate 2 of the input MOSFET tetrode.
A two-pole filter is used to comply with SCART 109 recommendation regarding i.f. selectivity.
A test point TP1 is provided for i.f. injection.

The electrical circuit of the UV628/256 is extended with a frequency divider (division ratio of 256),
with an input connected to the v.h.f. and u.h.f. oscillators. The symmetrical ECL outputs are connected
to terminals 13 and 14.

250
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DEVELOPMENT DATA

MECHANICAL DATA Dimensions in mm
. (o] - -9- - -j3,9
=
ARAAAAARAARAAARA
135 . 20]
— +0) 84,3 max max
Y VVVVVVVVVVVVVVY =~
> r— ) D C
b oTp 1 j - ]
0|, |
A P — < > P
12,7 T O 4 S48
td,‘l : O : O - max
o]
t < !
 —
t — < 285
- L
) ) J
b 6 6 7 8 10111213 14 15 16 17 4
1 J L
4 5
e A v |
- l——zn | lespss  ~lepop J«—1,2 —l 8 |
e 80 7298311
Unless otherwise stated the tolerance is * 0,05 mm.
Fig. 2.
Terminal
= aerial input, SNIR (9 mm) female 75 2 12 = supply voltage, frequency
= a.g.c. voltage, +9,2 t0 0,85 V divider, +5V only for
= supply voltage, tuning part, + 12 V 13, 14 = balanced output voltage of uUVv628/256

= supply voltage, low v.h.f., + 12 V
= supply voltage, high v.h.f., + 12.V
10 = supply voltage, u.h.f.,+ 12 V

11 = tuning voltage, + 0,45 to + 30 V

oV D

16
17

frequency divider (1 k2)
15 = earth

|
f

i.f. output, symm. (approx. 75 )
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Mass approx. 95 g

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board (using the piercing diagram
shown in Fig. 3) without clearance between tuner supporting surface and board. The connection pins
should be bent according to Fig. 4. 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 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).

22,8 -

™ ‘-1’1‘ 1.3 min min
1ok ool

‘_f | e N
39 — 4L LL5 (Teb)

80(126eb) J 7295312

(1) Only for UV628/256 1 eb=0,025 inch

Fig. 3 Piercing diagram viewed from solder side of board.
Unless otherwise stated the tolerance is + 0,05 mm.

pin 5 and 17 pin 6 and 15
or 7 and 16
-= ==~ ] zzrr T rrrrs
7296313.1 Q 72953141
60°

max

Fig. 4.

In order to prevent any stress to the printed-wiring board, the tuner should be supported at its aerial
connector.
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DEVELOPMENT DATA

ELECTRICAL DATA

UV628/256

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 of 9,2 + 0,2 V. .

General

Semiconductors, v.h.f. bands
r.f. amplifier
mixer
oscillator
tuning diodes
switching diodes
Semiconductors, u.h.f. bands
r.f. amplifier
oscillator
mixer
tuning diodes

Frequency divider

Ambient temperature range
operating
storage

Relative humidity

Voltages and currents

Supply voltage

Current drawn from + 12 V supply
Bandswitching

BF992

TDAS5030/C9

6 x BB909B, 3 x OF643
6 x BA482

BF996/S
BF979 :
15599

4 x OF643

SP4653

—10to +60 9C
—25t0 +85°0C
max. 95% . -

+12V 5%
max. 82 mA’
max. 20 mA

For operation in all bands the supply voltage is permanently connected to terminal 6. Additionally the
supply voltage is connected to:

terminal 7 for operation in low v.h.f. band

terminal 8 for operation in high v.h.f. band

terminal 10 for operation in u.h.f. bands

A.G.C. voltage :
voltage range +9,2to+0,85V (max. 30 pA)
voltage at nominal gain ) +92+t02V
voltage at 40 dB gain reduction
low v.h.f. band typ. 2,5V
high v.h.f. band typ. 16V
voltage at 30 dB gain reduction _

u.h.f. band ' typ. 1,8V

Note: A.G.C. voltage between 0 and + 10,5 V may be applied without risk Sf, qé_rﬁagé_.
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A.G.C. current

Slope of a.g.c. characteristic

at the end of the specified a.g.c. range
v.h.f. band
u.h.f. band

Tuning voitage range

Current drawn from 28 V tuning voltage supply
at Tamp = 25 ©°C and 60% R.H.
at Tamp =25 °C and 95% R.H.
at Tamp = 60 ©C and 60% R.H.

max. 30 A

typ. 40 dB/V
typ. 80 dB/V

+06to+28V

max. 1 uA
max. 3 uA
max. 3 uA

Note: The source impedance of the tuning voltage offered to terminal 11 must be maximum 47 kS2.

Slope of tuning characteristics
low v.h.f. band, channel 02
channel 04

high v.h.f. band, channel C
channel Q

u.h.f. bands, channel 21
channel 69

Frequencies

Frequency ranges
low v.h.f. band

high v.h.f. band, off-air + cable

u.h.f. bands

Intermediate frequencies
picture
sound

typ. 4,1 MHz/V
typ. 3,5 MHz/V
typ. 15 MHz/V
typ. 1,7 MHz/V
typ. 28,8 MHz/V
typ. 3,6 MHz/V

channel 02 (picture carrier 55,75 MHz) to
channel 04 (picture carrier 63,75 MHz).
Margin at the low end: min. 2 MHz.

channel C (picture carrier 128,75 MHz) to
channel Q (picture carrier 296,75 MHz).
Margin at the low end: min. 0,75 MHz.
Margin at the high end: min. 2 MHz.

channel L21 (picture carrier 471,25 MHz) to
channel L69 (picture carrier 855,25 MHz).
Margin at the extreme channels: min. 3 MHz.

32,7 MHz
39,2 MHz

The oscillator frequency is higher than the aerial signal frequency in the low v.h.f. band and lower in

all other bands.

Wanted signal characteristics
Input impedance
. V.S.W.R. and reflection coefficient

(values between picture and sound carrier,
as well as values at picture carrier)

V.S.W.T.
v.h.f. bands
u.h.f. bands
reflection coefficient
v.h.f. bands
‘'u.h.f. bands

7% Q

at nominal gain and during gain control

max. 4,4
max. 4,4

max. 63%
max. 63%

254 November 1986\ (



V.H.F./U.H.F. television tuners

uvez27
uve28/256

DEVELOPMENT DATA

Output impedance (i.f.)
Capacitance between terminals
Load impedance

R.F. curves bandwidth
low v.h.f. band
high v.h.f. band
u.h.f. bands

R.F. curves, tilt

A.G.C. range
v.h.f. bands
u.h.f. bands

Voltage gain

off-air channels

cable channels

gain taper off-air channels
Noise figure

v.h.f. bands, off-air

v.h.f. band, cable

u.h.f. bands

Overloading

Input signal producing 1 dB gain
compression at nominal gain
v.h.f. bands
u.h.f. bands

Input signal producing either a detuning
of the oscillator of + 300 kHz or

—1000 kHz or stopping of the
oscillations at nominal gain
v.h.f. bands

u.h.f. bands

75 Q2 approx.

typ. 3,5 pF

min. 1 k§2//max. 22 pF

total capacitance load to be tuned to

35,95 MHz by means of an inductance
between terminals 16 and 17 (min, L:590 nH)

typ. 13 MHz
typ. 13 MHz
typ. 18 MH2

on any channel the amplitude difference
between the top of the r.f. resonant curve

and the picture frequency, the sound frequency,
or any frequency between them will not exceed
3 dB at nominal gain, at 4 dB in the a.g.c. range
between nominal gain and 20 dB gain reduction.

min. 40 dB
min. 30 dB

min. 40 dB; max. 50 dB
min. 40 dB; max. 50 dB, channel C min. 38 dB
max. 6 dB

typ. 7 dB; max. 9 d8
typ. 5 dB; max. 11 d8
typ. 7,56 dB; max. 11 dB

tb.f.
tb.f.

t.b.f.
t.b.f.

l F\lovember 1986 255



uvez7
uve628/256

Unwanted signal characteristics
image rejection (measured at picture carrier frequency)

low v.h.f. band min. 40 dB

high v.h.f. band min, 60 dB

u.h.f. bands min. 40 dB
I.F. rejection (measured at picture carrier frequency)

all bands, except low v.h.f. band (= min. 55 dB) min, 60 dB

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)

v.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) min, 70 dB(uV)
at 40 dB gain reduction (wanted input level 100 dB (uV)) t.b.f,

u.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) min, 70 dB(uV)
at 30 dB gain reduction (wanted input level 90 dB (uV)) t.b.f.

In band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier
of channel N £ 2 for low v.h.f., or channel N * 3 for high v.h.f., or channel N £ 5 for u.h.f.).

v.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) tb.f.
at 40 dB gain reduction (wanted input level 100 dB (uV)) t.b.f.
u.h.f. bands
at nominal gain (wanted input level 60 dB (uV)) t.b.f.
at 30 dB gain reduction (wanted input level 90 dB (uV)) t.b.f.

Out of band cross modulation at nominal gain
each of the v.h.f. or u.h.f. bands
interfering with any of the other bands mentioned t.b.f.

Oscillator characteristics
Oscillator voltage at aerial input

v.h.f. bands max. 50 dB (uV)

u.h.f. bands max. 66 dB (uV)
Oscillator voltage at the terminals

supply and control pins t.b.f,

i.f. terminals for:

v.h.f. tb.f.

u.h.f. t.b.f.
Pulling

Input signal of tuned frequency producing a
shift of the oscillator frequency of 10 kHz,
at nominal gain
all bands typ. 69 dB (uV) into 75
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DEVELOPMENT DATA

Shift of oscillator frequency at a change
of the supply voltage of 5%
v.h.f. bands
u.h.f. bands
during a.g.c.
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 band switching

at a change of the ambient temperature
from + 25 to + 40 °C (measured after
3 cycles from + 25 to 0 °C)

v.h.f. bands

u.h.f. bands

at a change of humidity from 60 + 15%
1093+ 2%, at Tymp =251 5°C

low v.h.f. band

high v.h.f. band

u.h.f. bands

Frequency divider characteristics of the UV628/256

Division ratio

Supply voltage

Current drawn from + 5 V supply

Output voltage, unloaded, measured with probe 10 M2/11 pF
Output impedance

Output imbalance

Interference signal on the i.f. output

Note: |.F. output of the tuner terminated with 10 MQ/11 pF.

max. 500 kHz
max. 700 kHz
max. 150 kHz

max. 300 kHz

max. 250 kHz

t.b.f.
t.b.f.

500 kHz
1000 kHz
1600 kHz

256

+5V 5%

max. 35 mA
min. 0,5 Vp_p
typ. 1 k2

max. 0,1V

max. 30 dB (uV)
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Miscellaneous

Radio interference

Oscillator radiation and oscillator

voltage at the aerial terminal Within the limits of C.I.S.P.R. 13
(1975), amendment 1 (1983),
when apptying the tuner in an
adequate TV receiver

Microphonics There will be no microphonics,
provided the tuner is installed
in a professional manner.

Surge protection
Protection against voltages max. 5 kV

Note: 10 discharges of a 470 pF capacitor into the aerial terminal.

Protection against flashes t.b.f.

Note: A flashover circuit producing flashes with frequencies of 1 to 20 Hz for 30 s is connected to the
aerial terminal.

ADDITIONAL INFORMATION
.F. injection

An i.f. signal from a generator (internal resistance 50 §2 or 75 £2) should be connected to the i.f.
injection point TP1, accessible through a hole in the cover (see Fig. 2) via a probe (see Fig. 5).

68 Q
TP

e

4 4

7287994

Fig. 5.

258

November 1986



Uv635
UVve636/256

VHF./JUHF. TELEVISION TUNERS

QUICK REFERENCE DATA

Systems R.T.M.A. systems M and N
Channels off-air cable
range a, low v.h.f. band A2 to A6
mid band A-2to A—1
range b, mid band Atol
high v.h.f. band A7 to A13
super band JtoT
range ¢, super band UtoW
hyper band AA to RR
range d, hyper band SS to EEE
ultra band 65 and 66
u.h.f. band A14 to A69
Intermediate frequencies
picture 45,75 MHz
colour 42,17 MHz
sound 41,25 MHz
APPLICATION

Designed to cover the v.h.f. and u.h.f. channels of R.T.M.A. systems M and N with extended v.h.f.
frequency ranges, including the mid band, super band, hyper band and ultra band CATV.

The i.f. output is designed for direct drive of a variety of SAW filters.

The tuner UV636/256 is equipped with a frequency divider, which makes it suitable for digital tuning
systems based on frequency synthesis; for the remainder it is equal to type UV635.

Available versions

aerial input frequency

connector divider (IC) catalogue number
uve3s phono - t.b.f.
UV636/256 phono 1:256 3122 237 00230

Both tuners comply with the requirements of radiation, signal handling capability, and immunity

from radiated interference of FCC.
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DEVELOPMENT DATA
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DESCRIPTION

The UV635 and UV636/256 are combined v.h.f./u.h.f. tuners with electronic tuning and band switching,
covering a large frequency range in four parts: range a, from 55,25 MHz to 115,25 MHz; range b, from
121,25 to 277,25 MHz; range c, from 283,25 to 403,25 MHz; range d, from 409,25 to 801,25 MHz.

See also under “’Frequencies’’.

Mechanically, the tuners are built on a low-loss printed-wiring board, carrying all components, in a die-
cast metal housing made of a rectangular frame and front and rear covers (see Fig. 2). The common phono
coaxial aerial connector (75 2) is situated on one of the frame sides of the housing, all other connec-
tions (supply voltages, a.g.c. voltage, tuning and switching voltages, i.f. output) are made via terminals

in the underside. The mounting method is shown in Fig. 3.

Electrically, the tuners consist of v.h.f., hyperband and u.h.f. parts (see Fig. 1). They are equipped with
a common aerial input and provided with tuned r.f. MOSFET input stages. The mixer and oscillator for
the ranges a, b and c, and i.f. amplifier functions are provided by a tuner IC. This IC has terminals
between mixer and i.f. amplifier to connect i.f. preselections, a 47,25 MHz trap is provided to improve
the selectivity of common SAW filters for adjacent channel N - 1 (system B).

Output impedance of the symmetrical i.f. terminals is approx. 75 £ to insure sufficient triple transient
suppression of the SAW filter,

The r.f. band pass filter and oscillator circuits of the v.h.f. part are tuned by 5 tuning diodes; band
switching is achieved by 5 switching diodes, those of the hyperband by 4 tuning diodes and 3 switching
diodes respectively.

The u.h.f. part of the tuner has a tuned input circuit connected to gate 1 of an input MOSFET tetrode
(with internal gate protection against surge). The drain load of this MOSFET tetrode is formed by a
double tuned circuit transferring the r.f, signal to the Schottky barrier mixer diode. The i.f. signal from
the mixer diode is amplified by the i.f. pre-amplifier of the tuner 1.C.

The r.f. band pass filter and oscillator circuits are tuned by 4 tuning diodes.

In all bands the tuner is gain-controlled via gate 2 of the input MOSFET tetrode.
A test point TP1 is provided for i.f. injection.

The electrical circuit of the UV636/256 is extended with a frequency divider (division ratio of 256),
with an input connected to both oscillators. The symmetrical ECL outputs are connected to terminals
13 and 14,
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DEVELOPMENT DATA

Unless otherwise stated the tolerance is + 0,05 mm.

Terminal

©CONO O D

= aerial input {phono 75 )

= a.g.c. voltage, + 9,2 to + 0,85 V
= supply voltage, tuning part, + 12 V
= supply voltage, range a, + 12 V
= supply voltage, range b, + 12 V
= supply voltage, range c, + 12 V

10 = supply voltage, range d,+ 12 V
11 = tuning voltage, + 0,8 to + 28 V

MT1, MT2 = mounting tabs (to be earthed)

Fig. 2.

MECHANICAL DATA
Uy 1T
C [e) - O-- f f3,9
AARAAARRAAAAAA
84,3 max
vV V VvV VvV VvV VvV vV VYVvYV VY
-
P —_ ) 4
> TP1 j
-3
A’__> § F b<
P> O <
0
P>
b =  I— d
P q
- 5 6 7 8 9 10 11 12 13 14 15 18 17 <__i
MT1 4
—! 8 |— Co MT2 H
- 'I«ZJ ol lespss ~lpop _.l._1_2
! 80 -l

Dimensions in mm

548
max

!
}

7295467 .1

12 = supply voltage, frequency

divider, +5 V

only for

13,14 = balanced output voltage of
frequency divider (1 k) UV636/256
156 = earth

16 =
17 =

}i.f. output, symm. (approx. 46 +j70 )
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Mass 99g

Mounting

The tuner may be mounted by soldering it on to a printed-wiring board (using the piercing diagram
shown in Fig. 3) without clearance between tuner supporting surface and board. The connection pins
should be bent according to Fig. 4. 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 IEC 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+590C, 10+ 1s).

928

1.4 913 mm mm
— W;IM¢ j

1 — |<—u.45(7eb) n

39 .
80(126eb) —— | 720823

84 -

(1) Only for UV636/256 1 eb = 0,025 inch

Fig. 3 Piercing diagram viewed from solder side of board.
Unless otherwise stated the tolerance is + 0,05 mm.

pin 6 and 15
or 7 and 16

pin 5 and 17

7206468 7296459

Fig. 4.

In order to prevent any stress to the printed-wiring board, the tuner should be supported at its aerial
connector.
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DEVELOPMENT DATA

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 12 + 0,3 V and an a.g.c. voltage 0f 9,2+ 0,2 V.

General

Semiconductors, ranges a and b
r.f. amplifier
mixer
oscillator
tuning diodes
switching diodes
coupling diodes
d.c. blocking diodes

Semiconductors, range ¢
r.f. amplifier
oscillator
mixer
tuning diodes
switching diodes
coupling diode

Semiconductors, range d
r.f. amplifier
oscillator
mixer
tuning diodes

Frequency divider

Ambient temperature range
operating
storage

Relative humidity

Volitages and currents

Supply voltage

Current drawn from + 12 V supply
Bandswitching

BF992
TDA5030

4 x OF633
4 x BA482/483/484
BB809 and BB809B
2 x BAS15

BF990
TDAS5030

4 x OF633
2 x BA482
BB909B

BF980
BF970
18599
4 x OF643

SP4653

—10to + 60 °C
—25to + 85 OC

max. 95%

+12V10%
max. 60 mA
max. 15 mA

For operation in all bands the supply voltage is permanently connected to terminal 6. Additionally the

supply voltage is connected to:

terminal 7 for operation in range a
terminal 8 for operation in range b
terminal 9 for operation in range ¢
terminal 10 for operation in range d
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A.G.C. voltage
voltage range +92t0085V
voltage at nominal gain +92+05V
voltage at 45 dB gain reduction
ranges aand b typ.3V
voltage at 30 dB gain reduction
range ¢ typ. 2V
range d typ.2V

Note: A.G.C. voltage between 0 and + 10,5 V may be applied without risk of damage.

A.G.C. current max. 30 uA

Slope of a.g.c. characteristic
at the end of the specified a.g.c. range

range a typ. 40 dB/V

ranges b and c typ. 70 dB/V

range d typ. 80 dB/V
A.G.C. time constant max. 8 ms
A.G.C. source impedance max. 10 k2
Tuning voltage range +08to+28V
Current drawn from 28 V tuning voltage supply

at Tamp = 25 ©C and 60% R.H. max. 0,5 uA

at Tamp = 25 ©C and 95% R.H. max. 2puA

at Tamp =60 ©°C and 60% R.H. max. 2puA

Note: The source impedance of the tuning voltage offered to terminal 11 must be maximum 47 k2.
Slope of tuning characteristic

range a 1 to 6 MHz/V

range b 2 to 14 MHz/V
range ¢ 3 to 20 MHz/V
range d 4 to 25 MHz/V

The tuner has a built-in current limitation (< 100 pA per varicap diode) for tuning voltages up to
+ 35 V, which can be applied during search tuning.

Frequencies
Frequency ranges, picture carrier
Off-air
low v.h.f. band channel A2 (55,25 MHz) to
channel A6 (83,25 MHz).
Margin at the extreme channels: min. 2 MHz.
high v.h.f. band channel A7 (175,25 MHz) to
channel A13 (211,25 MHz).
Margin at the extreme channels: min. 2 MHz.
u.h.f. band : channel A14 (471,25 MHz) to
channel A69 (801,25 MHz).
Margin at the extreme channels: min. 3 MHz.
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DEVELOPMENT DATA

Cable (CATV)
mid band

superband

hyperband

ultra band

Intermediate frequencies
picture
colour
sound

The oscillator frequency is higher than the
aerial signal frequency.

Wanted signal characteristics
Input impedance
V.S.W.R. and reflection coefficient

(values between picture and sound carrier,
as well as values at picture carrier)

v.S.w.r.
ranges a and b
range c
range d

reflection coefficient
ranges a and b
range ¢
range d

Output impedance (i.f.)
Capacitance between terminals
Load impedance

R.F. curves bandwidth
range a
range b
range ¢
range d

channel A-2 (109,25 MHz) to

channel | (169,25 MHz)

Margin at the extreme channels: min. 3 MHz.
channel J (217,25 MHz) to

channel W (295,25 MHz)

Margin at the extreme channels: min. 3 MHz.
channel AA (301,75 MHz) to

channel EEE (463,25 MHz).

Margin at the extreme channels: min. 3MHz.
channel 65 (469,25 MHz) and

channel 66 (475,25 MHz)

Margin at the extreme channels: min. 3MHz.

45,75 MHz
42,17 MHz
41,25 MHz

7% Q

at nominal gain and during gain control

max. 4
max. 4
max. 5

max. 60%
max. 60%
max. 66%

46 +j70Q

typ. 3,5 pF

min. 1 k2 in parallel with max. 22 pF
total capacitance load to be tuned to

43,5 MHz by means of an inductance
between terminals 16 and 17 (min. L:610 nH)

typ. 10 MHz
typ. 13 MHz
typ. 9 MHz
typ. 14 MHz
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Overall response, tilt on any channel the amplitude difference
between the top of the r.f. resonant curve
and the picture frequency will not exceed
3 dB, between the top of the r.f. resonant
curve and the sound frequency 5 dB at
nominal gain, and in the a.g.c. range
between nominal gain and 20 dB gain
reduction.

A.G.C. range

rangesaandb . o min. 45 dB
range c min. 30 dB
range d min, 30 dB
Voltage gain min. 40 dB, max. 50 dB
-Maximum gain difference .
between any two v.h.f. channels typ. 6 dB
between any two u.h.f. channels typ. 6 dB
between any v.h.f. and u.h.f. channel typ. 6 dB
Noise figure
ranges a and b max. 8dB,typ.6 dB
range c max. 10dB, typ. 6,5 dB
range d max. 10dB, typ. 8,5 dB
Overloading
Input signal producing 1 dB gain
compression at nominal gain
ranges a and b min. 100 dB (uV) into 75 2
rangescandd min. 90 dB (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
ranges a and b min. 100 dB (uV) into 75 Q
ranges ¢ and d min. 90dB (uV) into 75 Q
Unwanted signal characteristics
Image rejection (measured at picture carrier frequency)
ranges a and b ' min. 60dB, typ. 70 dB
range ¢ min. 60dB, typ. 65 dB
range d ' min. 45 dB, typ. 55 dB
I.F. rejection {measured at picture carrier frequency)
all bands min. 60dB

Note: At colour sub-carrier frequency maximum 6 dB less rejection.
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DEVELOPMENT DATA

FM rejection
at channel A6 (90,5 MHz,

aerial input level 60 dB (uV)) min. 50 dB
at channel A6 (93 to 100 MHz,
aerial input level 90 dB (uV)) min. 50 dB

Cross modulation

An undesired carrier level producing 1% cross modulation on the desired carrier will be equal to or
exceeds the desired carrier level for all gain values between nominal gain and 20 dB gain reduction
or will be:

in channel cross modulation (wanted signal: picture carrier frequency; interfering signal: sound carrier
frequency)

rangesa, b, cand d min. 70 dB (uV) into 76

in band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier
of channel N + 2)

rangesa, b and c min. 78 dB (uV) into 75 2

in band cross modulation (wanted signal: picture carrier of channel N; interfering signal: picture carrier
of channel N + 5)

range d min. 84 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
all bands min. 74 dB (uV) into 75
Shift of oscillator frequency at a change
of the supply voltage of 5%

ranges a and b max. 250 kHz
range c max. 500 kHz
range d max. 500 kHz
during a.g.c., all ranges max. 150 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 band switching) max. 250 kHz

at a change of the ambient temperature

from + 25 to + 60 ©C (measured after

3 cycles from + 25 to 0 °C)
ranges a, b and ¢ max. 500 kHz
range d max. 1000 kHz
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at a change of humidity from 60 £ 15%
10 93 £ 2%, at Tamp = 25 + 5 °C

range a max. 500 kHz
range b max. 1000 kHz
range ¢ max. 1500 kHz
range d max. 1500 kHz
Frequency divider characteristics of the UV636/256
Division ratio 256
Supply voltage +5Vt10%
Current drawn from + 5 V supply max. 35 mA
Output voltage, unloaded,
measured with probe 10 MS2 in parallel with 11 pF min. 0,5 V(p-p)
Output impedance typ. 1k
Output imbalance max. 0,1V
Interference signal on the i.f. output max. 30dB (uV)

Note: |.F. output of the tuner terminated with 10 M in parallel with 11 pF

Miscellaneous

Microphonics There will be no microphonics,
provided the tuner is installed
in a professional manner.

Surge protection

Protection against voltages max. 5kV
Note: 10 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.

ADDITIONAL INFORMATION
I.F. injection

An i.f. signal from a generator (internal resistance 50 £2 or 75 £2) should be connected to the i.f.
injection point TP1, accessible through a hole in the cover (see Fig. 2) via a probe (see Fig. 5).

88O 4,7 nF

>
100
% 7297388
Fig. 5.
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V.H.F./UH.F. TELEVISION TUNERS

QUICK REFERENCE DATA

Systems

Channels
v.hf

v.hf Ll
u.h.f,

Intermediate frequencies
picture

sound

C.C.I.R.systems L and L’

A to E4, including Ato C
M4 to E12, including 1 to 6
E21 to E69

32,7 MHz
39,2 MHz

APPLICATION

Designed to cover the v.h.f. and u.h.f. channels of C.C.I.R. systems L and L".

The tuner UVF10A is equipped with a frequency divider (1 : 256), which ﬁlakes it suitable for digital
tuning systems based on frequency synthesis; otherwise this tuner is equal to type UVF10.

October 1984
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DESCRIPTION

The UVF10 is a combined v.h.f./u.h.f. tuner with electronic tuning and band switching covering the
v.h.f. band | including the European channel E4 (frequency range 41 to 68 MHz), the v.h.f. band IlI
including the Moroccan channel M4 and the European channel E12 (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 covers (see Fig. 2). The common aerial
connection (v.h.f. and u.h.f.) with standard coaxial termination is on one of the frame sides, all other
connections (supply voltages, a.g.c. voltage, tuning and switching voltages, i.f. output) are made via
terminals in the underside. The mounting method is shown in Fig. 3.

Electrically, the tuner consists of v.h.f. and u.h.f. parts. The v.h.f. aerial signal is fed via switchable
v.h.f. band 1/111 wideband input filters to gate 1 of an input MOSFET tetrode (with internal gate
protection against surge).

The drain load of the MOSFET tetrode is formed by a double tuned switchable bandpass filter, trans-
ferring the r.f. signal to the emitter of the mixer transistor. The oscillator signal is also fed to the
emitter of the mixer transistor.

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 coupled out of the tuner. A test point (terminal 4) is provided for i.f. injection to align
the output circuit of the tuner together with the i.f. amplifier of the television receiver.

The input tuned circuit, the r.f. bandpass filter and oscillator circuit are tuned by 4 tuning diodes,
band switching is achieved by 8 switching diodes.

The u.h.f. part of the tuner consists of a tuned input circuit connected to gate 1 of an input MOSFET
tetrode (with internal gate protection against surge). The drain load of this MOSFET tetrode is formed
by a double tuned circuit transferring the r.f. signal to the Schottky barrier mixer diode. The i.f. signal
from the mixer diode is amplified by the v.h.f. mixer transistor, now operating as an i.f. amplifier.
The input tuned circuit, the r.f. bandpass filter and oscillator circuits are tuned by 4 tuning diodes.

In all bands the tuner is gain controiled via gate 2 of the input MOSFET tetrodes.
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V.H.F./U.H.F. television tuners UVF10
UVF10A

Fig. 1 Circuit diagram of tuner UVF10.
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MECHANICAL DATA Dimensions in mm

aerial

@ — i.f. coil
f

M0363
Fig. 2a. UVF10.
Terminal 1 = aerial
2 = supply voltage, v.h.f. I, +12V —534
3 = supply voltage, v.h.f. Ill, +12V )
4 = supply voltage, u.h.f., +12 V; i.f. injection
5 = a.g.c. voltage, +8,25 to +0,85 V 7275076
6 = supply voltage, v.h.f. and u.h.f., +12 V
7 = tuning voltage, +0,5 to +28 V Fig. 2b I.F. output coil.
9 = i.f. output Torque for alignment: 2 to 15 mNm
10 = earth Press-through force: > 10 N.

274 October 1984




V.H.F./U.H.F. television tuners UVF10
UVF10A

Mass approx. 130 g

Mounting

The tuner may be mounted by soldering it onto 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.) The tuner may be mounted anywhere in the receiver and there are no restrictions on orienta-
tion.

Dimensions in mm

Py

L 80.17
A”‘ 1.8 (8x) o.?;z'a‘r

p- — : - —-H-—-tto.z"m
4.445 ar+0
-+ 9525
le—— 18.685
[e——— 24.765 ——=f
34.925

fe———————— 40,005 ——————

65.245 ————————————+1

60.325 M0384

Fig. 3 Piercing diagram for tuner UVF 10 viewed from solder side of board. Unless otherwise stated the
tolerance i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>