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UHF Distribution Amplifier AM4/535

1= DESCRIPTION

The AM&4/535 UHF Distribution Amplifier was designed as part of the

TM4M/502 UHF Transposer. It is
a four-way broadband splitter.

a broadband UHF amplifier,
The amplifier consists of a

fol
low

lowed by
noise

discrete transistor stage followed by a thick film stage both using the

Engelbrecht configuration.  The

wireline couplers.

splitter is

formed by three 3dB

The two power supply inputs are connected via diodes to the amplifier,

so that if one power supplier fails the amplifier will

N

. INFOI

IMATION

remain

2.1 - Designed in RF Section 5, Designs Department
2.2 Designed by S.P. Grimely
2.3 Engineer responsible W. Mur

B

<4 Handbook? - part of DD

Handbook No.

ray

5.156(81)

powered.

2.5 No technical instruction available
2.6 Pre-production batch of 2 tested at DD
3 MANUFACTURING PERFORMANCE SPECIFICATION
3.1 Input requirements
RF input PLB. input ‘signal up to —-15dBm,
460 — 870MHz frequency range
3.2 Outputs
RF outputs ISR ELE 2 RPLE S PTG, =4 SPT,G. " UHF
outputs up to +5dBm on single
channel 460 - 870MHz frequency
range
3.3 Power supply c2, C3, 28V 200 %t 20mA max.
3.4 Performance
Gain from 460 - 870MHz 021 +1.5dB
Input return loss >18dB
DDMI No. 5.399(81)
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Jutput return loss »18dB
Isolation between outputs 218dB

3-tone Intermpdulation at
5dBm output (one channel only) <-60dB

Noise figure <3.5dB
WARNING

There are normally no voltages in excess of 50V dec or 30V rms

this

unit.

mLROT TATTTDMENT DPEATITDED
Lol L(.‘:L-ltx‘x_n\l ;:E";\:LYII\I.}/

Power supply (28V 500mA)

19

Spectrum analyser and tracking generator 10 - 1200MHz

Precision Directional Coupler, 20dB, 500, 400 900MHz

/i

UHF 3-tone generator, 470 — 860MHz

4 off 5092 BNC terminations
Calibrated UHF noise generator
3dR and 6dB pads

UHF amplifier 40dB gain e.g. AM14/558

INSEECTION CHECKS

Inspect the unit for any mechanical defects. Check that
been manufactured correctly to D 49957 Al.

Inspect the unit for any wiring defects and check that i
wired correctly to D 49956 Al.

Check the polarity of the following components:-—

63l 1TIRE 28R
3.2 1OTCl, 1ried
6.53.3 T€5, 265: 1061 11e]

7.1.1 Connect a source of 28V (500mA) to 2 PLS and then

Trarlin-2 Check that the current drawn from the supply is:-
g e
200+20mA.

ac” I'n

99(81)
5 sheets
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7.2 Input return loss

7.2.1

7.3 Output

Connect the equipment as follows. Connect OdBm output of
tracking generator via 30dB pad to 20dB coupler and thence
to input of AM4/535 under test. Connect input of spectrum
analyser to return port of coupler. Terminate four outputs
of amplifier in 50Q.

Set the tracking generator to give —-30dBm into the 20dB
coupler.

Check the return loss over the frequency range 460 -
870MHz .

The return loss should be 218dB.

Should the return loss be less than this, check that the
the inner connection of the coaxial cable to the board is
as short as possible and also that the wires of the
wireline couplers are not shorted to ground. Adjust Cl by
trimming 2mm lengths off the wire.

return loss

Bl

Connect the equipment as described in 7.2.1 but with the
output of the 20dB coupler connected to an output lead of
the distribution amplifier (its other four leads should be
terminated in 50Q). Check the output return loss over the
range 460 - 860MHz and repeat for the other three outputs.

The return loss should be >18dB.

If this figure cannot be met, check that the output leads
are the correct length as shown in D 49956 Al. Also ensure
that the inner connection of the coaxial cable to the board
is as short as possible and that the wires of the wireline
coupler are not shorted to ground. Adjust C2, C3, C4, C5
by trimming wire.

7.4 Gain and frequency response

Tl it

oy

Connect the output of the tracking generator via a 30dB pad
to the spectrum analyser and adjust to give a level of -
30dBm. Then connect the tracking output of the generator
via the 30dB pad to the input of the distribution
amplifier. Connect one of the output leads to the spectrum
analyser input and terminate the other three in 50Q.
Measure the output level over the frequency range 460 -
870MHz. Repeat for the other outputs.

The output level should be -9 +1.5dBm (indicating an
amplifier gain of 21 +1.5dB).

DDMI No. 5.399(81)
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7.5 Isolation

7.5.1

e Dleid

Connect the output of the tracking generator to output port
1 at the same level as in 7.4. Connect output 3 to the
spectrum analyser and measure the output over the frequency
range 460 — 870MHz. Repeat the test for the combination
shown below:-

Qutput 2 driven, output from output 4

Qutput 1 driven, output from output 2

The output level should be <-48dBm (indicating an isolation
of 218dB).

7.6 Intermodulation Products

7.6.1

1.6.2

7.7 Noise

Connect the equipment as follows. Connect the output of
the three tone test generator via a continuously variable
attenuator to the input of the AM4/535. The input level
required is -15 *5dBm. Monitor one of the outputs on a
spectrum analyser. Terminate the other three outputs with
508 pads. '

For more information on the alignment of the 3-tone
generator see DDMI No. 5.393(81). on the AM14/561. <

Set the vision frequency (fv) to 470MHz. Set the sound
frequency (fs) to 6MHz above the vision frequency and the
sub—carrier frequency (fc) to 4.4MHz above vision
frequency. . Increase the levels of the three tones
simultaneously with the variable attenuator until the
intermodulation product (IP) at fv '+ 1.5/MHz reaches a
level -60dB. Transfer the output of the distribution
amplifier to the power meter and measure the RMS output
power is 4.2dB below peak envelope power. Change the
frequency of fc to:-

(i) 2.8MHz above fv and

(ii) 5.5MHz above fv and repeat the measurement in both
cases. Repeat the above procedure with fv set to 850MHz.

The peak envelope power should be >+5dB.

figure

Zec ot

Connect the input cable of the distribution amplifier
directly to the output of the noise generator. Connect one
output of distribution amplifier via 40dB amplifier cable,
and 6dB pad to spectrum analyser. Terminate the other
outputs in 50Q.

The analyser setting should be as follows:- vide
10Hz, 2dB/div sensitivity, normal scan, 0dB inpu
attenuation, centre frequency near 570MHz.

o filter
{6

With the noise generator switched off set spot on the
5
screen to a convenient position taking care to avoid

DDMI No. 5.399(81)
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7.4

regions of strong RF pick-up.

Insert 3dB precision pad between 6dB pad and input to

analyser and turn up noise generator till spot is at same

[

yosition on screen. Read the noisee figure in dBs directly

from noise generator. It should be less than 3.5dB.

Repeat for frequencies near 650MHz and 850M




E(&! | | ] iy
AO
491dno)
gpeg : AO
——
OOL OOL
oLy} ey
1€
=X1}3J
0L %20
191dno) i91dno)
apeg gp ¢
[ ¢
I
21d? I
| 3
l |
— -
| r—
,,,,, ol e S i ROL T
| |
l 191dnod |
ape ;
| | |
| L
| I
| I
I1dl I
| oo

S1lndino



NG
Al
! ~ it
HRINE
5| S
m o
]
NI
N DESCRIPTION C&'| BBC REF. OR DRG. No.
DRANING Ndamers

creediT D 499s4 42

A LisT S 49958 44

Assy o wieiNg 549956 41

beTdilts . 549957 4/

P. Bodes mdsters (3 si/cers) b 49958 Az

A Bodes Assy INFo. 549959 Az

A Bodes orilLLiNG 649960 43

FRoNT PANEL LESEND 549961 42

FdeTi/ee INFormAT/oN RERUIRED For MANJFdeTdre :

UNiT Assy INForrdT/on E4/cq84a

UNIT WIRING INFoardT/oN £Ad/0:37, €4 10139, €4 lo/do

CovPLER Tol& 049983 A4-cp

erci/es B8edcler 04998142 -cp

Sfec  Ed/AM4 /53K

>ISTRIBUTION LAl /e R

VA ez s P LIST ‘

O
w
L
e
-
>
i

/ / FRoNT PANEL > 49957 4/ bET !
2 1 Ll ExTReds/on. ( SEE NoTE ON SHEET 3) " DET 2
£ / pedr pLAre u DET 3
4 ¢+ | >l covem (S== NoTE onN sHEET RD. " DeT 4
s
6 ! |#+ Box EXTROSEN (2 METRE LENGTH ) od4223504 .
7 ! %+ covERe ExtRosmoN ( 2 METRE  pi=~CrTH). ©04235/2.
= .
- 9 [ 4
Y L _ NS ouz699 6
A 0|1 X| memres Roder T sPECFICATION EO/PS/AME/S3S/PTH. oa99s8d2 (3 sieers)
£0 ¢ - b5A99S9A 04996043
Go - S
s
= 2
Lo &
St 8 o
= g‘; s \X| Pldg Fres, R.F co-dx,dL , TyPe BNC, So 2 MArerles  /Prc—4Plc ,PLB S 24705 — 0019173
5 2=
= 2 K . 0 MiNidroree | 3 RLE SWiTcHeRArT TyP= R3M 2PLSESPLS o233
25 g5
o 7}
=S
= 8 © £ s | X cdaite, TermiNdTIoN FIXen S Zoibs — 0389340
© v @
© w o
= c:i;
SS9 6o
oD =
8BS .
?g o 4 |\ ¥| Fereire Reds | mdildes Tyre Fxi/1S FBI—d 02/0/62
2 &0
so§"
Sc.33 4 | K| cdste cldmp, Type x4 S (9095 — oesasax
RS
o€
Fa 3 29 ¥ | Soloce ~iN, SEALecTRo Ty,re 229 - /o6y ([ BULLETT NOSE TYRE). S 28677 ~ odos743
DRN. | £.7UeneR| DES NS pDEP,PARTMENT
A [s2e EAdeTs LisT =
nisTer&dT/oN AmeliFres Cikym D> A998 3344

appp Tl - = Si/=eT | oF s sileers




W WERNyvY wwwy
WP OW ‘w 4O PUIW

«@VAD NO LO9/odN O

@O reeeo (&) ooy~
. el

(o]

l (*]

o
0

g SiHL bveyy
2 bps 3oy




/ ™ ol
nn
®
sHe
64
1 404
g TR
1O I m
zdil o
i S i | |
LHLE
e JINO.N
1a sl . cal Wiz
LHOI ; = : Nm_vl_ﬁl__
L ,.PHN ‘
101 /] | A d Li. w pIL ”
e ON G T O
— ] 1101 . | f SHl o
- _ rru h_ O N 0;| J

ﬁ [ 1 é001 — 9y vy ﬁ_wl JJ, L g

| _ _

ra_.__.__._w_ ==ﬂ~ _ “|¥ d _ﬁ,q _,_ : moﬁﬁﬁ_v 5 _

. : -l

L0

N
ya
(s
{ .
o]
/:
E_
1
[/
|
|
s
(l
)
| E
N
(¢)]
ol




S iy ednd b= e A L AR i bt A e PR ARV AR RS L A

L WISIOD YL WA/SE fLIM STUS 1LOF NO Tp7D
g7 L9072 SSPT5 /Ne74FL) 800 £O5 -/ ‘SE/SE
LS 39AL 8609 -~ ‘Féres/-a~-TIW 2L FYf7L 8S -/

Z\E TiS3oH 0 ON

I IABLY

RXRIIV

Y

CSNO/LPPOFIS ALFIPS YIPINpLS
SAITSTO — TPIIFLYW ITFSYY T I LA

i i1 = ) i [ 4

BNINIpH

cv8S66v0
B -dIS O SES/YWVE

S -0/

©-g6/

§~a Pie S Y-

IS

NNO\.




