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ESIGNS INFORMATION
JENCY
‘ ‘l
1. INTRODUCTION:
Thig unit is a frequency synthesiser for use in the UHF
Test Pq i“WPnt type EP14M/507. It can produce frequencies in
the range 908MHz to1284MHz at intervals of 8MHz with a high
depree of stability. These frequencies are used in the EP14M/507
to produce inrut and output channels 21 to 68, (There are
two synthesisers in each UHF Test »au1“moﬂ , one for the
transmitter nmeetion and one for the rece: iver section). The out-
put frecuency is selec ted bv setting code switches on the front
{ panel of the EP14M/507, to the recuired channel. .
S
Good frequency stability is obtained by vnhase locking the
voltage controlled oscillator (vco) to a very stoble reference
oscillator (0S2/526), ' Provisiop:dsimade for the phase
locked l~mu to be broken so that the VCO freguency can be
e controlled by an external voltare. This facility is used in
the BP1417/507 in order to rovide frecuency sweep and spectrum
analvser facilities
The VCO has two indentical outnruts at approxi imately
+8dBm and witn about 30dB isolation. When vhase locked one
of the outputs is used to drive the hase locked loop, but
when the VCO is used in the sweep mode b >th outputs may be
used to drive external ci-cuitry. This facility enables a
tracking generator / spectrum analyser function to be provided
in the EP14M/507.
v The synthesiser also produces an output in the range
e T 8MHz to 3%84MHz which can be phase locked at intervals of
ME T swep
EEEE 8VMHz or swepte.
S §'E.§ An output for a light emitting diode is ﬂrovided to
- sm 2 indicat@ when the unit is functioning correctly. 'he
\{5-5 8 ight goes out when the VCO is vphase locked or when the
gE g_g sweep facility has been selected.,
3 © a:
= S;E Z The synthesiser has been designed to enable channels 21
ﬂ-g e to 68 1% be produced. If the code switches are set below
5 g_g-g channel 21 or above channel 68 a false output is obtained.
503 & T ; " g
= 28 . urther information may be found in Designs Department
é% e Technical Memorandum No. 5.91(74).
Lkl
=8 ° o 2., MECBANICAL
25 8 ©
S 5-§ 2 The unit consists of three printed circuit boards.
L= g5 Board 2 (VCO and UHF amplifiers) is 3.75" x 1.5" and mounted
Fo 23 inside a metal box which is mounted on Board 1. Board 1
(8" x 5") is mounted ins ide a chassis type CH1/68;3 this is
BBC D.D.M.I, No.5.258(74)
Sh Ao
DS/SPA4 s °f 4 shee
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the standard chassis used in the EP14M/507. Board 3

(DC control circuitry) is 6" x 4.8" and it is connected to
Board 1 hv a 15 v cable, Bozrd 3 is normally mounted
without a chassis on the side panel of the Eildﬂ/507. A
10 way cable is used to connect a two digit code switch to
Board 3. :

Internal and external RF connectérs. on the CH1/68
are type SMB and supply and switching connections are
coloured feed=throusgh terminals. All connections are on the
end faces of the unit but monitor points and a pre-set contirol

o

are on the top of the unit.

Weight 21 b,

9]
02

Size 8" x 5" x 12" + unmounted I
6" x /!.8".

Je LECTRICAL ¢

BBC

JDS/SPA4

Output freguencies
Main (UHF)output 908MHz to 1284MHz at
intervals of 8MHz when phase
locked, or continuous on
sween mode.,

VHF Output 8MHz to 3%384MHz at intervals
ot Hz when phase locked,
or continuous on sweep mode,

Input Reguired

Normally obtain-
) ed from 0352/526,

Reference frequencies  0,5MHz, TTL
900Miiz, at =5dBm £pprx

Supply Voltages +17 volts + 0.1 volts at 600 + 100MA
-12 volts + 0.1 volts at 60 + 10MA
Output Levels
Main (UHF) output +8dBm + 3dB into 50--
VHF output -10dBm + 3dB into 50 "\

Method of Setting Frequency

Two BCD.eode switches

Main output freguency:

=900 + 8(N=-20)MH~

VHP output frequency:= U(W-?O)Vﬂz
Vhere N is the number

indicated.

D.D.M.I. No. 5.528(74)
1€ et 2 Of A "*T\
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Spurious Outputs from PLB

(¥ain UHF output)

i 5
out + 0.5MHz

f .
out + 1MHz

f ot
out + 1,5MHz

Harmonics of ~ out

900MHz Break-
through

Breakthrough from
another syvnthesiser
driven from the same

052/526

Other spurious outouts

Spurious Outputs from PLG

of the

r
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( VHF Outout )

f‘ont + 0.5z
Lout + 1MHz
out + 1.5MHiz

- ! o
Harmonics of ~out

M e e Nt S

Other spurious out-
puts

Prequency Stability - Botl

{

Better than -604B
relative to centre
frequency.

Retter than =-35dB relative
to centre frequency.

Better than =-55dB relative
to centre frequency.

Better than =65dB relative
to centre frequencye.

Better than -60d4B relative
to centre frequency.

Better than =-20dB relative
to centre frequency over
the range Z4MH@w to 250MHz

RBetter than =35dB relative
to centre frecuency,

Outputs

BBC

DS/SPA4

¥ 5 ) \
Long Term

TEEOY‘t ‘ m@rm(.‘)ige)

Pntirely determined by the
long term stability of the
052/526 when the VCO is phase
locked.

Better than + 10MHz for a
constant input voltage applied
to the sweep input over a
temperature range from +20°C
to 50°C.

Better than -45dB relative to
centre frequency in a 1lkHz
bandwidth 20kHz from centre
frequeney. Better than -65dB
relative to centre frequency
in a lkHz bandwidth more than
150kHz from centre frequency.

D.D.M, I, NO.5.258(74)
heet 3 of 4
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Freguency Deviation
(Noise

Sweep/Phase lLocked Control

Sweep Input

VCO Gain

Coarse varactor input
at 90CMHz

Less than 300CHz
1SkHz bandwidth.

=12 volts applie
lock' input brea
loop and connect
the VCO.

VCO tunes
908MHz to 1284MHz

in fthe r&nge + 1

908MHz = +9V an

&

£C’: L-.AH

S5MHz/V

Between 3

TRTeY

RMS measured in a

d to 'sweep/phase
ks the phase locked
s the 'sweep' pin to

ncu-l*naarly ocver the range

z by applying voltages
1 volts. Typically
d 1284liHz = -5.8YV.
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t Variable uen
(Frequency Smthesiser)
083/507
ODUCTION TEST SCHEDULE
1. Drewings
Circuit D 36141 A1l
Assembly and Wiring D 36142 At
P.B. 3 Comp. Loc. D 36153 A3
Codes and Frequencies D 16262 A3
i 2, Test nt Example
Power Supplies + and =12 volts at 1 amp
g 500kHz Oscillator, accuracy 1 part in 107, 052/526
noise better than -T0dB in 1kHz B/W 20kHz
from centre frequency. TTL output
9OOMHz Oscillator -5dBm into 5047 accuracy 0S2/526
and noise as 500kHz oscillator
Oscilloscope and High impedance probe. Telequipment D67
Bandwidth  35MHz
UHF Spectrum Analyser 1 - 1285MHz Hewlett Packard 141T,
8554L, 8552B, 255C5.
— Probe for Spectrum Analyser 5K X 100
£2ES Digital Voltmeter Solatron LM 1619
-8 ®
53 Power Meter Hewlett Packard 4324
© - O
E —
MysE ;L:, Frequency Counter 90CMHz to 1300MHz Hewlett Packard 5245L,
SCBE 5254A
252
w855 Attenuator variable in 1dB steps, Zo = 50
s°2
chgee AVO 8
o ac
S E2§ 3, Mechanical Inspection
G8TE
Enfé s Check that the unit has been satisfactorily manufactured in accordance
59739 L with the drawings. In particular check that there is enough clearance between
e E 8 o the cases of the transistors and that the transistors in the VHF amplifier
Ol o 2 P
w392 have been wired with the shortest possible leads. Check that none of the
£58% Jeadless disc capacitors are broken and that they are soldered securely.
D.D.M.I. NO. 5.258(74)
BBC PRODUCTION TEST SCHEDULE
Sheet 1 of 12 Sheets
DS/S'PA4
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4. Alignment and Test

4.1

4.2

4.3

4.4

The parts of this test schedule marked with vertical lines contain
circuit information and testing instructions whiech need only be
carried out if a fault exists in the relevant part of the unit
(single line), or if a test jig is not available (double line).

Code Converter, Demultiplexer and Digital to Analogue Converter
(Board 3)

Plug Board 3 into the 15 way socket on the side of the test jig B
(supplied by D.D.) and connect the lead from the test jig to the
code switch lead from board 3, Connect positive and negative
power supplies to the red and blue sockets on the side of the box
(the black socket is earth), and gradually inerease the voltages
to + and =12 volts while monitoring the currents, The current
consumption should be as follows:

+12 volts, code switch set to 20 - 80mA i 10§
+12 volts, code switch set to 21 - 60mA 1 10%
=12 volts, any code switch setting = 7TmA 3 30%

Code Converter

The light emitting diodes labelled 9, 10, 11, 12, 13 and 14 will
now come on when the voltages on FLD 9 to 14 respectively are at
logic 1. Set the code switch as shown in table 1 and check that
the output code on PLD is correct.

If the output code is not correct check the voltage on D1, it
should be 5.1 volts, + O.1 volts, If it is correct connect sockets
1, 2, 3, 4 and 5 to test points 3TPi, 2, 3, 4 and 5 respectively.
Light emitting diodes 1, 2, 3, 4 and 5 will now indicate the state
of the intermediate code. Set the code switeh ‘as shown in table 1
and note the intermediate code. If the intermediate code is
correct the fault is in the binary adders (3IC4 and 3ICS) or
associated circuitry, if it is wrong the fault is in the gates
(31C1, 31C2 and 31035 or associated cireuitry. For further
investigations a probe connected to one of the sockets 1 to 5 may
be used to discover the logic levels on other parts of the circuit;
the associated LED comes on when the logic is at level '1', i.e.
+5 volts.

D.D.M.I. NO. 5.258(74)
PRODUCTION TEST SCHEDULE
Sheet 2 of 12 Sheets
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IABLE |
Cods:tfvii;ch Cod?m1 i;:‘ll:ch Tetensdtite Code Outpu; Ij:)ode
Tens| Units HS§°“§SB Units | 3TP5 3TP4 3TP3 3TP2 3TP1 | 14 13 12 11 10
2 1 0010 0001 1 1 1 1 1 -0 0 06 -0
2 2 0010 0010 1 1 1 1 1 0 0 0 0 O
2 3 0010 0011 1 1 1 1 t 1909 0 -0 1
2 4 0010 0100 1 1 1 1 1 Qe 0 e OR
2 5 0010 0101 1 1 1 1 1 Q=0 S0 0
2 6 0010 0110 1 1 1 1 1 0 0 o0. 1 0
2 7 0010 0111 1 1 1 1 1 o ¢ .0 1.
2 8 0010 1000 1 1 1 1 1 R R 1
2 9 0010 1001 1 1 1 1 1 09 Tt 0 9
3 0 0011 0000 0 0 1 0 0 O @Rt 0 9
3 1 0011 0001 0 0 1 0 0 o SR - R S S
4 0 0100 0000 0 1 0 0 1 0-4 06 06 1%
4 2 0100 0010 0 1 0 0 1 o 1 0 1 0
5 0 0101 0000 0 1 1 1 0 o 1 1 1 0
5 3 0101 0011 0] 1 1 1 0 1 g 0 © . 9
6 0] 0110 0000 1 0 0 1 1 1 € 9§ .1 1
6 8 0110 1000 1 0 0 1 1 1 o 1 1 1
4,5 Demultiplexer
Light emitting diodes should come on asrsho_win }in table 2.
(N.B. Output PLD3 is not used but it should be checked).
JABLE 2
Code Switch Number LED Connected tof

21 - 28 A on only PLD 7

29 - 36 B on only PLD 6

37 - 44 C on only PLD 5

45 - 52 D on only PLD 4

53 = 60 E on only PLD 3

61 - 68 All off

D.D.M.I. No.5.258(74)
PRODUCTION TEST SCHEDULE
Sheet 3 of 12 Sheets




Iss. 2 446 le demultiplexer produces a lomic 1 (+5 volts) on one of 5 output
17 e R L pins according to the value of the 5 bit binary number connected to
its input. The logic 1 on one of its output pins is used to switch
on a transistor which acts as a constant current source of O+ 5ma
= Oulmi, If the light emitting diodes A to E do not come on as
indicated above the fault is either in the demultiplexer SLCT,
transistors 3TR13 to STR17 or their associated circuitry.
47 Dizital to Analogue Converter.
Disconnect SKD 8 wire (B/W) when testing without jie,
Turn 3R29 fully clockwise and connect a digital voltmeter between
the green socket (which is comnected to PLD 8) and =12 volts (blue
socket). Set the code switch and adjust the potentiometers as shown
in table 3,
TABLE
Code Switch Setting Adjust For Voltmeter Reading
46 3R03 12 £ 0.2 volts
( 21 : 3128 21 11 voit
>~ 68 3R28 3 =3 volts, if necessary
448  Now vary the code switch+from 2l to 68 and check that the voltmeter
i reading changes by 0,4V I 0,2V per step. If limiting occurs at both
= ends of the range turn 3R28 clockwise %o reduce the voltage swing,
The output voltages should now be within the tolerances shown in table
5 for channels 21 and 68; the tolerance for channel 46 is not important
except as a starting point for setiing 3R23 and 3R28. It has been
found that the voltage step between code switch setting 52 and 535 is
most likely to need adjustment, Therefore Ae0s7e 3R10 on code switch
setting 53 to sive 0.4V less than code switch setting 52,
449 If the output voltage does not increase for every code switch increment
the fault is in 3TR2, 4, 6, 8, 10 or 12 or their associated circuitry,
For instance if the output only changes on alternate code switch
settings the fault is associated with 5TR12, or if the output decreases
L instead of increasing on alternate code switch settings the fault is
associated with 37R10 and SO on,
Q P
£—586 Re-Connect SKD 8 wire (B/W) if tested without Ji9.
s2x¢8
zz° g 4410 Set 3r29 to approximately its mid position.
iy iR Q
> F
5e 5L 4ell Code Converter, Demultiplexer and Digital to Analosue Converter (Board 3)
. :'S“S Test Procedure without the use of a Test Jig.
£ 5 =
@ g'ﬁ.g Cohnect two BCD code switches to SKA and SKB and connect positive and
3 2_2.3 negative power supplies to PLD 2 and PLD 15 respectively (PLD 1 is earth).
g<§.; E Gradually increase the voltages to + and =12 volts while monitoring
§ c:§ & the currents, The current consumption should be as follows:
— : - : y
§ﬁ_§§ +12 volts 4O0mA ;-* 10%
'g 3 5 2 =12 volts TmA - 30%
3 § @
Es g
5 c§ z DelisMoI. NO, 5,258(74)
R Production Test Schedule
Fo®3 Sheet 4 of 12 sheets
DS/SPA4




Issue 1
19.9.74

|

[

ty of th
British Broadcasting Corporation and may not bt

7

This drawing/specification is the pr¢
without the written permission of the Corporation.

reproduced or disclosed to a third party in any form

BBC

DS/SPA4

4,12 Code Converter

4.13

4.14

The code converter uses complementary metal oxide silicon
integrated circuits which, in this circuit, should have a

supply voltage of +5.1 1 0.1 volts.

The logic 1 level is

equal to the supply voltage +0, =0.2 volts, and the logiec
0 level is +0.1 volts i O.1 volts; however, the source
impedance is'in the region of 5K. - so a high impedance
voltmeter should be used to measure the logic levels.

Set the code switch to the number shown in table 1 and check

that the correct logic levels appear on PLD 9 to 14.

If the

output code is not correct check the intermediate code (see
paragraph 4.4).

Demultiplexer

The demultiplexer produces a logic 1 on one of 5 output pins

according to the value of the 3 bit binary number connected to
its input. The logic 1 on one of its output pins is used to
switch on & transistor which acts as a constant current source
of 0.5mA i O.1mA. Check that the appropriate transistors is
switched on by comnnecting an ammeter between its collector and

+12 volts. The transistor should be switched on as shown in
Table 4.
TABLE
Code Switch Numbers Transistor Switched On PLD i
21 - 28 3TR17 only 7
29 - 36 3TR16 only 6
37 - 44 3TR15 only 5
45 - 52 3TR14 only 4
_ 53 = 60 3TR13 only 3
i 61 - 68 None

4,15 If the transistors do not come on as indicated above the fault
is either in the demultiplexer 3IC7, transistors 3TR13 to 3TR17
or their associated circuitry.

4.16

Digital to Analogue Converter

Proceed as shown in paragraphs 4.7, 4.8, 4.9 and 4.10 but
connect the voltmeter between =12 volts and PLD8,

DeD.M.I. NO. 5.258(74)
PRODUCTION TEST SCHEDULE
Sheet 5 of T2 Sheets
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4417

4,18

4419

Printed Circuit Boards 1 and 2

Mount the 0S3/507 chassis on a test jig A supplied by Desisms
Department and connect the coloured leads to their respective
coloured feedthrough tags. Also connect the 500kHz output

from the 052/526 to PLA, and the 900MHz output to FPLE via a

1dB stepped attenuator. Connect FLD to the 15 way plug on

test jig B, plug board three into the socket on test jig B

and connect the lead from test ji~ B to SKA and SKB. Do not
connect power supplies to test jiq B as in the previous
sections, instead connect positivé and negative power supplies
to the red and blue sockets on test jig A. Gradually increase
the voltage to + and =12 volts while monitoring the currents.jﬁj
consumption should be as follows:

~ +12 volts 720mA
=12 volts 720mi

106
105 (cold)

141+ o

Check that the voltage on 1Dl?<9range tar)is +5 volts . Gl volilig,

NOTHE: If test jig A is not available see paragraph 4.40.

Voltage Controlled Oscillator
Refer to D.U. 5.101(75) Designs Department Tech. memo.

Description of a System for Measuring the Gain Versus Centre Freguency
of a Voltage Controlled Oscillator (With Particular Reference to the
053,507 VCO)

VHF' Amplifier

o
S

Set the input level to PLE to =5dBm, connect PLC to PLF and connect

a spectrum analyser to PLG. . vet the
analyser controls as follows:

Bandwidth 300kHz

Scan Width 50MHz/div i
Video Filter [GF

Input Attenuator 104B

Reference Line Level OdBm

Scan Time 2mS/div

Centre Freguency 250MHz

Switch on 5A and adjust RA {o tune the VCO over its full range.,
Check that the following specification is met.

D.D.M.I. NO. 5.258(74)
Production Test Schedule
Sheet 6 of 12 Sheets
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4.20

4.21

4,22

4.23

Output Frequency range at 25 = 250MHz
P1G
Output level over the above =6 3 4

frequency range

Harmonics (relative to the better than -20dB

fundamental)

Other spurious outputs
(relative to the
fundamental)

better than -35dB

High Frequency Divider Chain

Connect an oscilloscope probe to 1IC7 pin 7, switch on SA and
tune the VCO over the range 908 - 1284MHz. Check that the
waveform on the oscilloscope indicates a mean level of +3.8 +
0.2 volts, is at least 0.8 volt peak to peak and varies in
frequency from 0.5MHz to 24MHz.

If the waveform on 1IC7 pin 7 is not correct check test points
1TP3 and 1TP4 and the junction of IC76 and 1R86. Use a 5K x
100 probe connected to a high frequency oscilloscope (B
500MHz) or a spectrum analyser. Table 5 gives typical waveforms
and harmonic levels.

Programmable Divider

Set the code switch to 21 and connect an oscilloscope probe to

the collector of TR20., Switch on SA and adjust RA to tune the
VCO to 100OOMHz + SMHz (use a frequency counter connected to

PLB). The waveform displayed should have a frequency of 6.2MHz
and a peak to peak amplitude of 4 + 1 volts. Set the oscilloscope
time base such that ome cycle occupies 0.25 divisions then by
setting the code switch to 22, 24, 28, 36 and 52 in turn, check
that ome cycle occupies 0.5, 1, 2, 4 and 8 divisions respectively.
Repeat this test with the VCO set to 9C6¥Hz and 1290MHz. ICLD

pin 9 - check square wave is present.

Frequency Detector and Phase Detector Inhibit

Set the code switch to 44, switch on SA and adjust RA to tune
the VCO to 1092MHz + SMHz (use a frequency counter connected to
PLB), the frequency at the collector of !TR20 should now be
0.5MHz approximately. Connect an AVO set to 2.5 volts FSD
between 1TP1 and 1TP2 then adjust 1R13 for zero volts, on AVC.

D.D.M.I. NO. 5.258(74)
PRODUCTION T%ST SCHEDULR
Sheet 7 of 12 Sheets
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Typical Wavefe

TABLE 5

o ATt
s and Harmonic

levels

Frequency at PIG + 10%

Test Point Harmonic Number T
8MHz 50MHz 380MHz
Junction of lT /\/\ 'P3 /\-/\ 4
1R86 and 1076 v SR 0-6v
i 2 k
1 =27d Bm =23dBm =304 Bm
2 =60d Bm ~57dBn ~50d Bm
3 ~47dBm =43dBm -60d Bm
T E
O°7v Oe7v o
¢ v &
1 =41dBm ~31dBm =404 Bn
2 =54dBm =43dBn =51dBm
3 -49dBm -42dBm -70dBn
4 =61dBm =49dBm =654 Bm
5 =58dBm -50d Bm
==
1TP3 ! T
0 7v Qa%ve 06y
) l h
1 =33dBn -31dBm =36d Bm
2 =54dBm =51dBm =49d Bm
3 ~40d B ~41dBm =544 Bm
4 -54d Bm =52dBm =60d Ba
5 =454 B =47dBm
6 -58dBn -54d B
7 =~48d Bm =494 Bm
11C8 pin 3 0.6 volt peak to peak square wave
11C7 pin 7 1 volt peak to peak square wave

BBC

DS/SPA4
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o i

44,24

4425

4,26

4.27

4.28

e S ST S re S WA S
Code Switch Number i Voltage C.5 volts on 1Ti=

S —— - S— ........v‘:,,.. e . i DA AR . S S M S < B A P M 8 -

-

The voltage on the wiper of 1R13 should now be equal to the mean d.c.
voltage at the output of the monostable 11C1b pin 9, and this should
be +1 £ 0.3V,

Using an AVO check that the voltage relative to earth on 1TP
decreases and on 1TP2 increases with VCO frequency and vice-versa.

Put LK1 in position L and adjust 1R19 so that the collector of 1TR3
is at +5V only when the VCO frequency is between about 1050MHz and

1150MHz, 1R19 controls the width of the window. Use RA to0 tume the
vC0., Width of window must not be less than 100MHz.

Class 'D' Amplifier, Gain Control and Filter.

Put 1K1 in position M, this 'disenables' 1IC2b and 'enables' 2IC2¢
which feeds the 500kHz reference signal from FLA to the claas 'l
amplifier. Set the code switch to 21, connect an oscilloscope probe
to SKL and adjust 3R29 to obtain a 50CkHz square wave with an ampli-
tude of 0,7 + 0.2 velts peak to peak (ignore any overshoots). 3
Tncrease the code switch setting and check that the peak tC peax
voltage on SKL increases by about 0.3 volis for each unit increase
in the code switch setting, to a maximum of 16 %+ 1 volts.

If the voltage on SKL does not vary as stated in 4.27 check that the
voltage on SKD 8 varies from atout -1 volt to -10 volts between
channels 21 and 68. Also check that 1IC4 pin 6 varies from about +1
volt to +10 volts and that emitter followers 1TR7 and 1TR8 operate
correctly. (¥.B. The mean voltage at SXL should be +C.6V relative
to earth when the mark space ratic is 50-50).

Variable Attenuator

Switch off Si, short the junction of 1R59, 1R60, 1R61 and 1R62 to
earth, and connect an AVQO 8 {10 volt range) between the filtercon
202 on the V€O [+ve lead) and the collectors {cases) of the trans—
istor listed in Table 6. Check that the voltage drops to less than
0.5 volts as shown in the tabls,

e < D A P - S v ————g.

only
21 to 28 ! 19

29 to 36 |

=Y
(¢¢]

37 to 44

—
4

w1
()
()
\n
A9 ]
-l
o

53 to 60 Tione

61 to 68 None

o IR S ——————_——————SEE e el

Remove the short to earth.
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4,31

4.32

de34

4435

4437

Summing Integrator.

Switch on SA. Set the code switch to 44 and adjust RA to obtain an
equal voltage on 1TP1 and 1TP2. (Short TPl to TP2). Check that the
voltage on 1IC5 pin 6 SKM is O = 0.2 volts, remove short TPl-2.4djust
KA and check that the voltage varies between at least - 5 volts.

Set the code switch to 61, and varv RA so that the voltage on 1ICH
pin 6 SKM varies by - 0.1 volts. about OV . Check that the voltage
on the collector (case) of 1TK1Y swings from at least+il.”5 volts

Closed Loop Operation.

Switch off SA and ensure that LK1 is in position M. OSwitch on SA.

The freauency detector should now pull the VCO to a frequency
determined by the code switch. Set the code switch to 44 and adjust
1R1% to set the VCO to 1092MHz - 5MHz (use a frequency counter connectec
to PLB). Now change the code switch to a2ll channels ana check that

the VCO is pulled to approximately 900 + 8 (N-20)MHz (where N is

channel number).

If when channel 24 is selected the VCO is pulled below 90CMHz it is
probable that the fualt is in 1D15, 1D16, the light emitting diode
or the phase lock lamp circuit. Hor the operation of this circuit
see Techniczl Memorandum 5.91(74)e

Put LK1 in position L and set tge code switch to 44, the VCO should
now be phase locked at 1092MHz - xHz, where x is determined by the
stability of the 500kHz and 900MHz reference signals.,

The following adjustments should be made when the unit is warm. (5500 +)

Change the code switch to 24 and connect an oscilloscope to SKL, a

500kHz rectangular wave should now be displayed, and the phase lock

lamp should be off. Adjust 1R13 to set voltage SKM to TR1lb to approxe.
+0.65V. If instability occurs see section 4.37.

Using a frequency counter connected to the UHF (PLB) outputs, check .
that the VCO phase locks at the correct frequency for every code

switch setting between 21 and 68, DSK 1626243 schows most of the
frequencies and codes in the synthesiser for all its output channels.

If the VCO will not vhase lock on channels 21, 22 and 23 repeat the
procedure for setting 1413 (ziven in 4.35) on channel 21, Also see

4.37.

Connect a spectrum analyser to the UHF (PLB) output and set the controls
as follows:

, Bandwidth 3kHz
Scan Width 20kHz/div
Video Filter 10Hz
Input attenuator 20dB
Reference line level Eguzl to main output level
- Scan Time ls/div
Centre Frequency Tune to output frequency

Due to variations in the gain of different samples of the wltage
controlled oscillator (caused mainly by 2TR3, 2012 and 2D3) the
following adjustments are necessary,

1. Select channel 21 or worst channel (sometimes 3%1) and examine the
noise spectrum using the settings given above.

D.D.MIWNO. 5.258(74)
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2. Disconnect 1R110 znd use 3R29 to increase the square wave at SKL
until it just becomes unstable. Its peak to peak voltage should
be between 2 and 3 volts, if it is not adjust the resistor
1115 and repeat the test.

%, HRecomnect 18110 (the feed to 2D3) and
adjust 1R11U to make
the square wave at SKL just unstable when its voltage is 1.5V p=rt
on channel 21. (Absolute min. 1.1V type. 1.3V). Readjust the
voltage to TV p=-p.
4, If the noise spectrum still does not meet the specification
chanse 2D3 and repeat 1 to 3.

—6o — 6o

# R e

IDEAL NOISE SPRCTRUM
CH21 :
FIG. 1
Short Term Frequency Stability
Connect a spectrum analyser to the UHF (PLB) output and set the
controls as followss=-

Bandwidth 3kHz

Scan Width 20kHz /div

Video filter 10Hz

Input attenuator 20dB

Reference line level Equal to main output level
Scan time ls/div

Centre Frequency Tune to output frequency

Check that the noise sidebands meet the following specification:

(a) Better than -46dB relative to centre frequency level in a
1kHz bandwidth 20kHz from centre frequency.

(b) Better than -65dB relative to centre frequency level in a
1kHz bandwidth more than 150kHz from centre freouency.

On some channels noise 'ears' will appear about 60kHz from the centre

frequency, this is the naturel resonant frequency of the phase loop.

The 'ears' should be at least 55dB below the centre frequency level,

Measure on all channels. NOTH: High channels worse; 64+ may be out
il .

of spec.

Spurious Sidebands

Connect a spectrum analyser to the UHF (PLB) output and set the controls
as follows:

Bandwidth " 300kHz

Scan Width 0.5MHz/div

Video Filter off

Input Attenuator 20dB

Reference line level Bqual to main eutput
Scan Time Rs apRopRisis

Centre freqguency Tune to output frequency

) DeDeMoI. NO. 54258(74)
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Check that the 0.5, 1 and 1,5MHz sidebands are at least 60dB below
the centre irequency level, I1f the 0.5MHz sidebands are too large
adjust the cores of 1L7 and 1110 to obtain minimum sideband level,
Measure on all channels typical value -70dRE.

Phase Lock Lamp

Check that the lamp comes on momentarily each time a new channel
is selected.

The phase lock lamp should come on when the frequency detector is
inhibiting the phase detector or when a larse AC signal appears on
the varactor diode. But it is switched off when RLAl is enercised
so that the VCO may be swept without the lamp flickering,

Test Procedure without Test Ji

not available the following circuit should be

:_'-: o Ioooé( ﬂ?ﬂ %

> To BRownTHg

rrj;k ng .

¢ . == TJo BM‘c/rT.q.;
o o
. ' o——= 70 Broue THs
[ SA
# - To VloLET THg
== 1728

Now follow the test procedure starting at 4l

Set the code switch to channel 21 and decrease the level of the 900MH=z

signal applied to PLE until the synthesiser looses phase-lock,
increase the level by 1dB then check that the synthesiser will phase
lock each time channel 21 is selected, note the level of the 900MHz
signal, Set the code switch to cwznnol 68 and increase the 900MHz
level until the synthesiser looses phase lock, reduce the level by
1dB and note the new level. Write the two noted levels on the top
of the unit.

1o llel .:o ’:(v' ,)' 5 (74‘)
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ALE:

Original
Frame Size BBC
| Emmopeiees
277mm <400mm | DS/A3
CHANGE ISS

THIRD ANGLE PROJECTION

All dimensions in millimetres unless other-
wise stated:

Normal tolerances

no decimal place:— +1 mm
one decimal place:— +0.3mm
two decimal places:— +0.1mm
unless otherwise stated
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