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THIRD LINE SERVICING
OF
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INTRODUCTION

L. Part 3 of the service manual gives information additional to that glwven
in Parts 1 and 2 such that Parts l, 2 and 3 together with the test orocedurss
given In Part 4 provide all the information required by a third line gservicing
technician.

2. The subject matter of this part oI the manual is sub-divided ints four-
tzen sections as follows:

(L) Seetion 1 (this section}: gives general and specific Information
common ko all fourteen sectlons.

(2) Section 2: glves gpecific information on the transceiver which may
be required to effect repair of the radic at third line and includes a
polat-to-point wiring schedule for the unfc.

{(3) Secticns 3 to l4: each derail one ‘module which can be separately
tested at third line, and which may well be sent to thizd llne for repair
45 a separate item. Each section includes a eircuit description, a list
of components, and a layout drawing showing the location of individual
componants in the asdule.

REFATR POLICY

3 Repalr at third line will consist of the reinstatement of faulty equip-
meni, assembly or module by the replacement of faulty compoaent parts.

4. Any item which cannot be repaired at thizd line should, in accordance
with local instructions, aither be scrapped or treturned to the manufacturer
for repair. Items raturned Eo rha manufacturer should he packed in the con—
tziner in which the replacement was recalved,
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630 /HA/38180-3a

5. The provision (in Part 4) of test procedures Zor each module should not
be taken to imply that a complete transceiver returned to third line Zor
repair should automatically be disassembled before subjecting the unit to any
tests-

REPAIR TECHNIQUES

6 - The following paragraphas provide a guide to techniques employed in the
replacement of defective components, the rtepair of printed eireult boards
{pch's), and some specizl precautions which should be observed when handling
statie seunsitive devices, such as MOS8 componentsa.

CAUTION ...

1. DC wveltages in excess of 3V must not be appiied to any circult
unless ntherwise stipulatad.

2. Buzzer ecircuits must not be used for contlnuity or any other test
under any circumstances.

Soldering

T4 Excess heat can damage insulatdcon, components, ete- For all soldering
and unsoldering operatlons, use a heat contralled iron set at 325°C + 25°C and
apply the heat for no more than 5 seconds. A tool which removes excess solder
mist be employed.

4. For =zll soldering use sclder, resin corad, 60/40 tin lsad Type 1 to
British Standard BS441.

Preliminary inspection = printed elrcult beoerds

9. Examine the peb for:

{1} Damage and deterioraction, including scorching, cracking and
distortion.

(2) Short circults between adjacent printed conductors and betwesn
wiring posts and adjaceat conductors, caused elther by an sxcess of

solder or by the presance of dirt.

{3) Physical damaze to the printed conductors, sufficdent to cause open
circuits teo exlst cor develop,

{4) Loose or damazged wiring posta.
{3) Loose ar damaged components mountad on tha peh.

Repair of printed circuit boards

10. When filtting a component to a printed c¢ircult board the following proce-
dure ‘should be obgerved:

{1y Prior to soldering, clean the areas to be soldered using the ninimum

amount of cleaning fluld, (see para.ll). Allow the area to dry before
proceading.

Page 2 Oct.82
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(2) 1f an insulating pad was used to separate cthe body of the original
component from the panel, cheeck that this pad is still serviceable, iF
necassary use a new pad.

(3) Position the component, imcluding insulating pad if required, in its
appropriate location on the panel.

{4) Solder the comnections between the component and the panel taking
care that neither too little nor too mich solder is used. Im particular,
ensure +that the solder dees net reducs, or close, the gap te an adjacent
track.

{31 Crop excess wire.

(6) Remove flux residue by the cleaning procsdure given in sub—para-(l)-

1l- The recommended clsaning fluid 1z triechlorotriflucrcethane. Common pro~
pristary names are Freon, Iscecon 113 and Arklone F.

Beplacing MOS components

12. Some of the integrated circuits used on the pch’™s in this unit are HOS
cowponents, and are therefore statlc zensitive devices. Thecse components,
which are ldentified in the compenentz lists In Sectiona 3 to 14, should be
protected from the damage caused by voltages assoclated with elesctro-static
charge. The following recommendations cover the necessary precautleons which
should be taken.

{1} Packaging. Each MOS component should be individually packagad, with
all leads shorted togather and/or in a protective conductive package,

2g. a transparent bag of conductive plastic. Note thab mest plastic
materials are net conductlve.

2% Labellicz. Each package comntaining an MOS component should carry a
label which identcifies the compenent as an MOS devige, otherwiss the com=
ponent may te damaged by lack ¢f the necessary precautions during hand-
ling or by unsuthorised testing.

{3} Special working conditions. The following speclal conditions ars
necessary wherever the repairing of pco’'s invelves the changing of MOB
components: :
{a) Proximity to machines sush as BY generators, and welding
machines siould be avelded.

{(2) Uperator contact with any caple, conduit or apparatus with a

supply in excess of 24V ac should be avoilded.

{z) Work-bench, floor, =eat cover and cperator Cfoot-reat should all
have conductive mat ccver (not bare metal) and should all be ground-
ed, tcgerher with any other fiztures and equipment withln reach of
the operator. S3ingle point earthing is preferred. The operactor
should wear a guick release skin contact {eg. wrist strap) with
leakage resiscance o ground of between 100k apnd 1M ohms and should
not wear sbtatle generating outer clothing (such as nylon).

Oct.B82 Page 3
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(4) Acceptance Inspection. This should be limited to verification of
identity and quantity, without remewval from the manufacturer's package.

(53 Assembly procedures and precautions.
(a) Before removing an MOS component from its conductlve package,
the operator should hold the package and simultaneously touch the

bench top to dissipate any electrostatic charge.

{(b) 1If a pre—forming tool is used te shape the leads, the ool
should be aleckrically boanded to the bench top.

(e) A low voltage soldering iron, with earth tip, and isolated from
mains by a transfeormer, should be uaed.

(d) All fixtures used for holding peb's and MOS components should
be made of conductive material and be bonded to the bench top.

Storage of printed circult boards

13. Storage of 2 pch should be in reasconably cool and dry conditionsz, in an
atmosphere free from corrosive fumes. The pcb should be wrapped or enclosed
in = box to exclude dust (any purpesc built packaging should be preserved for
this purpose). The storage life of a peb i3 i{ndefinite providing chese condi-
tions are malntalned.

TESTING AFTIR BEPAIR

General

l4. Any item to be returned te the second line faellity as a serviceable
spare, or to be fitted to {ts parent assembly at third line, must sazisfy =11

the tests in the relevant sections of Parts 2 and & of thia manual.

Page & Oct.82
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THIRD LIKE SERVICING
oF
PRC420 HF TRANSCEIVER
CONTERTS
Para.
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jH Pﬂint‘tﬂHPC’lﬂ: Wiring - - aan aen i s re= 3
ILLUSTRATIONS

Fig "
1 Contrels and miscellaneous terminals @ wiring

TECHNICAL DESCRIPTION

Ceneral

1. The PRCA20 Transceiver is of wedular coustruction as described in Parta L
and 2 af this manual. Modules 2 to 13 are described in Sectlens 3 2o 14 of
this part of the wmanual.

2. Module 1 of the transceiver compriszes the cast aluminium case which forms
the chassis of the radio, and the desieccator, back-up cell, eccatrols and con-
megtors, mouvnred thereon.

B Interconnection between the medules is either directly, using beard
mounted pins and seckests; by plug and/or sccket ended ribbon cable or wirdng
harness; and by BRF csble assewdlies. 4 detalled list of the point—te-point
wiring is given in Table 1, and wiring Jdstails of the plugs, sockets, and con—
trels mounted oo the ease {Modules 1) ares given in Figure 1.

. The central wab of the case provides gereening betweesn the top and bottom
compartments of che radis, and, additicnal screening betwsen wmodules in the
sams compartment 1s provided by partitions secured to the casting.

TESTING
5 Testing of the complete radio at 3rd line should be In sccordance with
the procedurss datailed im Part 2, Sectilion 3 of this manual,

Oct.82 Page 1



630/HA/3BL80-3b

COMPORENIS LIET

G. The priocipal component parts of Module 1 of the radio
required at third line, and are not listed elsewhers in the

which may be
manual are!

Circuit [
ref. Deseristicn & Tolerance Manufacturar & Ref. Plessey Fart Fo.
el %letage regulator Wational LM3L7T 415/4/03073
&l | BEotary switch (RE) 408/9/51567
32 Robary switch (POWER) 408/9/ 340058
53 Rotary switch (MODE) 408/9/51532/002
54 Rotaxry switeh (REMDIE) 408/9/51532/C01
55 | RBotary switch (DISPLAY) 408/9/31539
56 | Le=position BCD switch 408/9/51520
| (CHARNFL)
PBES1,2 | Pushbutteon 408/L£/51526
{COUKT UPR/DOWN)
RL Variable tesistor 404/9/08070
{VOLIUME )
Page 2 Oct.
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Table 1 = Point—to-point wiring

Wire Wire
From Tao No .. From To Ho.
MODULE 2 - Fower Supply Unit MCDULE 3 - AF/AM/SSB
| I
PL1 =1 x 4 FL1 = 2 x 13
PLL - 1|4 - 51 = 1 (Ech.} - PL1 - 1| KEY -
- 2 -2 (5.2V) = - 2| N/C 2
- 3 - 3 (24V) - - 3| IVR/A (Volume 052
- 4 - 4 (10W) - - top)
- 4|9 =-PL1l -1 050
PL2 = 2 x 4 - 5| 1I¥E/C {(Volume 0449
= wiper)
PL2 = 1| 1TP3 (Batrt. sarth) | 002 - 6|9 -PL2ZWY D53
- 2| 1TP3 (Vehicle earch) 001 - 7|9 -PLL =28 034
- 3| KEY = - 8|9 -PL1O -3 0315
= 4| 182/Wl 014 - 9113 -PLL -1 041
- 5|68=PLL -1 ool - 10113 - PLL - 2 D40
- @ | 1IF4 (Batt. +ve) o4 - 11| 4&-PFLL - & 043
- 7111 - BLZ - & 026 = 1219 - PL2 - & Secr.
- § | 182/6 (Power) 0os - 13|98 -PL2 =7 Scr.
- 1419 - PL1 - 11 031
PL3 = 2 = 13 - 15| 9% = PL1 - & 03e
i - 162 -PL3 - L5 006
PL3 - 1|3 - PL2 - 7 {earth) | 012 - 17 |9 = FL1O - 2 033
- 2|5~ PLl - 14 - | 016 - 18| 9 - PLL - 13 03z
- 3| KEY - - 19 | 154/7 (Remote) 038
- 4{3-7PL2Z - 10D o7 - 20 | Wire 92 & 119 | 039
- 5|3~ pr2 = 9 008 - 21 | 1VR/E (Volume | 048
- #| 5= PFL6 - 11 nLs - return)
- 7|9 = PLI1O - B 018 | | - 22|6=-FLl -8 042
~ 8|10 - PLE - 3 023 ! - 23| 6 - PLL - 20 043
- 913 -0pBL2 -2 0iL ! - 24| 4 - BL1L - & D44
= | 9 - PL3 - 2 020 | - 25| 9% - PL2 ~ 4 047
- 11{5-TFLg - & 013 ' - 26|9% - PLZ -3 048
=129 = PL1Q = & 021
- 13|10 -~ PL8 - 1 024 PLZ = 2 % 7 {
= 14|11 = 2L = 1 028 o
F - 1513~ BFLL - 16 Cos PLZ - 1|2 = PFL2 - 21 coe
] - 1€ | 9 = BL1D = 1 oLl7 - 2|2 -7PL3 -3 | @11
=7 | 3= BEZ + 3 QL0 - 3|2 = PFLY = 17 | G10
i - 18 (12 = FL]l - 3 030 - 4|13 = PLL = 5 | 055
“ 19| 10 = PL8 = 2 g2z - 5|86 =PLL - L3 0535
-20|9-PBLIO -7 L9 = G4 =PLEE= 9 037
i =3 3= PL2 =1 cog = 7|2 =PL3~1 | B12
- 22|11 - FL1 - 2 G27 - 8 | KEY o
=23 |12 = PLI =il 031 - §12 -PFL3 -5 cos
- 24|11 = PLZ = 2 025 - 10| 2 =PFL3 = 4 | co7
- 25(12 = PLL = 5 029 - 11{13 =PL1 - 8 059
— 26 [ 12 = PLL = 7 P a32 = 12| b = PLL = 5 254
- 1314 -PLL -7 054
- 14 N'.-’E -
continued ..
Qew.d2 Page 2
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Taple 1 continued ...

| Wire Wire
From | To Ko From No.
§¥1-5%15 | Medule 7 PL1-FL13 §¥2 = l4—way - Ribbon
OLULE &4 - Remote control PL2 - 1|9 - PL4 & -
| I - 2|9 -pL4s -7 -
| PL1 = 2 x 5 - 3|9 -PL4 -8 -
N ! - 4|9 -rL4 -9 -
PLL - 1| 17TF9 {(Lins -ve) 062 - 5| N/C -
- 2| KEX = - & | N/C -
- 3| 154/4 (Remote) nén - ?i N/ -
= | 8= PRl ~ 4 063 - 8} nN/C =
- §5|& —-PBLL - & D&4 - 9| N/C - |
- 63 =-7PLl =11 045 - 10|92 - PL& = 5 -
- 7 L3 - PL2 = 13 056 - 11 ]9 - "L & -
- B 3 - pLl - 2& (&4 - 12 | H/C =
- 9|3-PL2-% 057 ~13|9 ~PLa -2 -
- 10 | 1TPE (Line +ve) oal - 1419 - PLA 1 =
SE1/1-4 2/PL1S1 - 2/PL1/4 -
l K3 - lé-way
MODULE 3 = Microprocessor . '
| PLI - 1|8 -PLlL =7 -
EEL — 20 pids - 2|8 = PLL b =
- 3|8 - ELL 5 -
PLL - 1| 185/2 (Digit select)| 075 - 48 -PLL -4 -
oM - 5|8 -7?L1l -3 -
- 2 | FEY . - &6} = PFL1 2 -
- 3 186/5 (Channel GRS - 718 - PFLL 1 -
selacc) MSE - 8|8 - PLL 14 =]
- 4 | 185/6 (Dig.sel.) 072 - 918& - PLL - 13 -
1 kHz - 12]|8 - PL1 12 -
- 5|13 -PLL -3 081 - 11|18 - BEL1 LL =
- 4|185/8 (Dig.sel.) Dim 078 | | - 12|8& - pPLL = 1D -
- 7|6 ->?Ll -3 083 | | - 14(8 - PL1 - 8 =
- 8| 1358/4 (Chan.sel.) a7
- 91156/l (Chan.zel.) 063 PL4 = lé=-yay
- 10| 15./3 BRF switch 093 [
- 11 | 185/L {Dig.sel.) Q377 PLE = 1| - -
Normal Cllt =
- 12| 153/Wl (Mode swiltech)| 069 - 3|10 - PL3 é =
- 123 | 183/w2 TR - 4|10 - PL3 7 -
- 14 |2 = PL3 - 2 016 - 5|10 - PL3 - B -
- 15| 1853/7 (Dig.sel.) oFl - 5|10 - FL3 -9 -
t L0 H= = 7110 =-PL3 =1 -
! - 18| 18L/1 RF switch Q&6 [ - B110 = FL: = 5 -
- 1716 = PL1L - 19 08z i - 9|10 - EFL3 4 =
- 5|4 - PLL - 22 084 - 10|10 - PL3 - 3 )
= 38 [ =il 5 | 082 S IRE LY = SR | -
- 20 | 186/2 (Chan.sel.) |06 | | 52 | S
1 - lj i | -
= 14 s | -
centioued ...
Page 4 Oot.82
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Takle 1 cootinoued ---
N Wire Wire
From To Ho . From Ta No.
o SKS/1 | Module 12 - PLE/1 to 40 | |PLl - 22]5 - PL1 - 18 084 |
to 40 l - 23[9 - PL10 - 12 102
f - 24 | WIRE 142 143
wnd BLS = 18 pins
SEL (ATI)
PLa-ljg—pLz-z 087 ——] '
g ,- 2|9-PL2-8§ Scr. SK1 - A | BEADY I/F | -
- 3| WIRES 39 & 119 092 - E | FAULT I/P -
- 41171710 145 - | 24V UNREG O/F -
= - 5|9 -PL10 - 3 095 - D | ATU PRESENT I/P -
- & | KEY - - E | EARTH =
- 7| 182b {Power) 139 - F | Tx/Rx IND. O/P -
. - 8|2-pPL3 - 11 013 - | RESET O/P -
- 91187/3 (Increment) Q79
= 10 } 1TP5 (Memory Zatt.) | 055 SK3 (ANCILL.)
o - 11} 2 - PL3 = & ol5
- 1219 - PLl = 17 091 SK5 - A | MIC. A -
- 1312 - BLL - 2 020 - B |MIC. B -
. - 14|12 - PL1 - & 039 - ¢ | +24v -
- li‘ 158/3 (Decrement) DB0 - D | AF O/F -
-~ 16| 185/3 (Dig.sel.) LM | 075 - E | EARTH -
- 17| 155/4 100k | 074 - F | PRESSEL -
- 18 | 155/5 10k | 073 | | -~ G| BCD CH. (M3B) %
' : ; i 5 - H .BCD CH. -
MODULE & = Filter board - Tear ! - J | EBCD CE. =
| - 'K | BCD CH. {L3B) - I
PL1 = 24 pins
| PL4 (POWER)
PLL - 1|2 -PLZ=-75 003 \
- 219 -72Ll - 13 097 PL4 - A | SYSTEM ON/OFF -
- 3/ 5=72L1 -7 lESJ - B | RELAY DRIVE O/F -
| - 4|9 =-7L1L -3 | 098 - (| VEEICLE SUPPLY L/F - l
a3 s prz =12 | 054 - D| PA PRESENT 1/P s
- 6|4 - 2Ll =5 64 - E | EARTH | -
- 7|9 -PLIO -3 105 - F | EARTH -
- 8|3 - PLL = 22 04z - ¢ | VEHICLE SUFPLY I/P -
- 9 LlICl pin 2 (Y out) 099 l . |
- 1019 -PLL - 4 104 MODULE 7 = IF |
- 119 = PL1 =14 100 |
- 12 | WIRE 143 142 | | FLL = 8 pins
- 13| 3 = P12 = 5 ' 55
- 14 | 1IP3 (Earth) 103 p1 - 1|11 -PLL -6 110
- 1514 KEY - - 2|10 - PL8B = 5 Ser.,
- 14 |9 - pLIC - 11 10 - 3| KEY i -
-1719 - PLLO - 10 098 - 4|89 —PLS =8 108
— - 15|13 - PLL = 7 136 - 5|11 - PLL - 3 Sor.
-139|5-2LL = 17 DES - H|10 - FLE - & 109
i - 20| 3 - PLL - 23 043 - 7|9 ~-FPLL -5 108
- -21)5 - PLL - 13 08z -~ 8|9 -7PL5 -3 Ser. <
F I
o continued ..
Page 5

Ootb.52

S



630/4a/38180-30

Takle 1 continued -..

Wire Wire
From Tao Mo From Ta HNo.
|
PLZ = 4 pins PLL - 9|4 - PLL - 4 063
I - 10| WIRES 39 & 92 119
prz - 1| Eartn - =11 [ 5 PLL = 14 051
- 2 |kEY : - 1213 - PLLl - B 115
- 3|9 - pPLY - 4 107 - 13| 9-PL3=2 147
- 4|la-pPL3 -1 Ser. | | - 148 = PLL - 11 100
l - 15148 - PL1 - 2 g7
Pins 1-15 Module 3/3¥1-15 - 16|11 = PL2 - 3 120
| w 17 | §:= P18 = I2 091
| MOLULE 8 - Display - 18|11 - PL1L - &4 121
| - 19!3 - FLLl - 18 037
| PL1 = 14 pins - Ribbon ~26]3-PL1 -7 034 |
. | -~ 2109 -7PL3 -3 114
PL1 = 1185 - 5k3 -8 - - 22| 154/8 (Remota) 117 |
- 2|5-5¥3-9 -
- 3|5 -5K3-10 - PL2 = 8§ pins
= ] & = BE3 =11 -
-~ 5|5 - 5K3 - 12 ~ PLZ = 1 | KEY -
- 6|5 - 5K3-13 - - 2|5-7pPLB -1 087
- 7|5 -5K3 - 14 - - 3|3 ~-pPLL - 25 D4
-~ B[5=8K3 -1 - - 4|3 -PLL - 25 247
- 9|5~ 8K3 -2 - - 503 ~-pPL1l -5 053
- 10!l 5 - 8K3 - 3 - | - H|5-PLG - & Scr.
-~ 11|53 - SK3 = & = | - F B PE =13 Ser.
5 -32 |5 - 883 -5 | - - 8|3 ~-pPLl - 12 Ser. |
| -13]5-5K3 -6 - |
| - 1l4]5 - 883 -7 - PL3 = 8 oins 1
PL3 = 4 pins L3 - 117 - PLEZ = & Scre |
| - 2| ¢8) -PLL - 13 AT |
i Gl T8 I ~ - 3} (9) - 1~ 21 114
- 2| 1I61/1 Volt.Reg. 112 - 4|7 -pPL2 -1 107
| (4di.) - 5|11 -PLZ = 5 122
- 3} 1ICL/2 Volr.Reg. 113 ~ B -
(¥ our) =i 'k = i
- 4 | KEY | - . = 8| EEY =
| MODULE % — Synthesisel \ PL4 = 10 pins - Rikbon l
PLL = 22 E;ns sL4 - L135 - sxz - 14 -
. | - 2|5 - s®2 - 13 ik
PLL ~ 1]/3 - PLL ~ & 050 - 3|wn/c =
- 2| KEY - - 43 -s8%2-11 -
- 3|6 - PLL - 4 096 ~ 5|5 -3K2-10 -
- 4|®&=PLl - 10 104 - 6|5-3K2-1 -
! - 547 - 7Ll =7 106 | | - 7|5 =-58K2-2 =
| - 5|3-72L1 - 15 loaze | | - 8l5-58K2 -3 -
- 715243 (Power) 115 = 9] 5 - SK2 - & -
- B | 154/7 [Remotz] R - 10 1 K/C -
' | |
continued
Oet. .82
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Wire Wire
From To o From To Na.
|
FL3 = & pina L7 = & pins
PL5 - 1110 = FL? = 2 Scr. PL7 - L9 - PLS - 4 123
- 212 =PL3 =10 020 - 2!/9-PL5 -1 Scr.
= 24T =PLlam B Scr. - 3|11 - PL4 - 2 Ser.
- 4|10 - PL7 - 1 123 ] - 4| KEY -
- 5| KEEY - i - 5| EPARE -
- A]7 = PLL - 4 108 | - 6|11 - PL4 —- & 124
PLESL-12 | (9) upper SEE/1-12 - FL& = & pins
PL7/1-5 | (9) upper SX9/1-5 & PI8 - 1|2 - PL3 - 13 024
- Z!2 ~-PL3 - 19 nz22
PLIC = 12 pins - 3|2-PL3 =& 023
[ - 4|7 -7P11 -6 109
PL10O- lt 2 - PLI - 1B 0oLz - S|7 —-FLL -2 secr.
- 213 -PLL - L7 033 - 6| KEY =
- 315 -PLE -5 085
- 4 | KEY - MODULE 11 - Power amplifier
- 5{g-pLL -7 105 | ‘
- 6|2 -rL3 - 12 021 PLl = 6 pins
- 712 =PL3 ~ 20 019
- & l2=PLF=-7 : 013 PL1 - 12 - PL3 - 14 jGEB
- 9!3-PLL -8 iDSﬁ - 212 -PL3 - 22 027
- 10|66 - PLL - 17 098 I - 3|7 -PBLL -3 Scr.
- 11 |6 - PLL - 16 L | | - 4|9 -PLl ~ 18 121 |
- 12 |6 = PL1 - 223 102 ! - 5| KEY -
\ - A7 ~-PLL -1 110
[MGEULE 13 - Band-pass filters | 1
. ; PL2 = 8 pins 3
SKEL 12 = PLZ2 Co=-A \ )
PLZ - 1| KEY -
|5K2fl-6 10{lower) — PLO/L1-6 - - 2|2 - PFL3 - 24 025 |
! - 3189 = FLL - 1l& 120 1
PL3 = 10 pins = Ribbon - 4l2-rpL2-7 026
* - 319 =FL3 -5 Lz2
PL3 - 1| N/C - - 6|12 - PL1L = 10 L28
- 2|5=->PL4 - 11 - - 7]12 -PLL - 9 127
- 3|5 -PL4 - 10 - | - 4|12 - PLE - 2 126
- 4|3 - rpL4 - G = |
- 5|5-PL4 =& - PL3 (CO-4X) FLYING LEAD from
- B |35 - PL4 -3 - MODULE 10
- 715 -PLy - 4 -
- 2|5 - PL& - 35 - FL4 = 3 pins
- 3 ‘5 - PL4L - b -
- 105 - PL& = 7 }- !PL#*IKEY %
’ r - 2110 -pPL7 - 3 Ser.
15K#fl—6 L0(lower) - FL6/1-6 ! - - 3|10 ~-FL7 - 6 I 124
| | |
)
gontiaued .
Page 7
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Table 1 continued ...

| Wire Wire
| Frow Ta | ¥o From To Mo
! i :
{ MCDULE 12 - ATU MODULZ 13 - Filter board - front {
| |
PLl = 2 % § | | PLL = 8 pine
PLL - 1|2~ PL3 - 23 03L | |PLl - 1|3 =-7?L1-9 041
- 2|5 =PL6 = 13 090 | ~ 213 =-7PL1 - 10 | 040
-~ 3|2 ~PL3 - 18 030 = Bl o= PEL =3 081
- 4|5 -PL6 - 14 089 - & | KEY -
= g2 Simgengs 029 = Hil3 = PL2 =4 | 058
- 4| rpy - - &|g~-pL1 - 12 j 115
- 7l2-7P13 - 26 032 - 7 |152/w 131
~ g lume - - 8| 3-rPL2 - 11 | ns9
- gl11 - pPL2 -7 127
- 10|11 - PL2 = 6 | 128 ’3K2 { SZCURE)
| PL2 30 omm socket (RE) Co=-al] S5K2 = A4 MIC. A -
| BL3 10 - $K1 co-ad] - B |MIc. B - ‘
| PLG/1-40 | 5 - 5KS5/1-40 | oo - C| 24V O/P -
PL7/1-7 | (12) — SK10/1-6 | - p | HEADPEONE ~ |
, - £ zavTH -
PLE/ 1 1 TPLO 111 - 7| ERESSEIL | - ~
| pLE/2 11 - PL2 - 8 126 ~ ¢ | EEADPHONE "
518 TF7 (whip antenna | | sk3 (aupIo)
SK) |
5K3 - AlMIC. A -
- B |MIC. B 5
- | WRITE I/F =
-~ D | HEADPHONE -
| - E | EARTH =
| - ¢ | PRESSEL -
| - G | HEADPHONE o
! !
|
Cop.82
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419/HA/51162-1

COMPOWENTS LIET

13. The principal component parts of the power supply beard 419/1/51162 are:

[Circuit
| rei. Descriptica & Tolarance Manufacturer & Rei. Plessey Part Ho-
QAPACTITORS

cl 330nE 5% 100V Sizmens 3325R0-D1AS4A 435;&!9@31?}U18
e2 470nF 3% 100V Sismens BA2580-D1474J 435/4/90317/019
c3 sinp  20% 35 559073 FOO2 or FUOS 402/6/55748/015 |
C4,11 BipF Zm 100 Mullard #32-34829 ' QUDfﬁfﬁﬂé?ifﬂll
05,12 68nrk 5% LQG? £iepens B32550-D16EAT 435/4/00317/012

ICE LGGoF 2% Loov Mullard 632-34101 HO0/4/20674/022
o7 i 2.2aF 10% LOGV | Wimz K32 435/4/90821/012
o Bfuf 208 W ITT TAP Tvpe 65/3 402/4757081/C06
9 150uF  10% 16V BS9073 NOOL CLHBAD 40276/ 55733/150
Clo L. 7uF 208 14V 339073 7002 or FOOS . 402/4/55746/011
cl3 220u? 10% L0V §59073 NOO1 CIHEAD 402/4/56303/220
ol L0CnF 5% LoDy Siemens B32560G-DL104J 435/4/90531L7/0L4

EESISTORS

El 0.10 ohms 10% 2.3W Wirawcund 403764/ 07306/010
R2 47 ohms 2% 0.25W Fixed film metal oxide 403/4/05521/470
23 SAk 2% 0.Z5W Fixed film metal cxide | 403/4/03524/53€0

| R4, 8 5.8k 2% 0.25W Fiwad film metal owxide 403/4/05523/560

| BS | e 2% D.25W Filxed film mecal oxides ApA/4/05523,/270
a3} 15k 2% 0.25W Fized film metal oxids 403 /4,/05524/150
R7 56 ohms u (1.25W0 | Fixed Film metal oxide | 403/4/05321/360 {
®9 220 ohms 2% 0.25W Fixed Film mecal oxide 403/4/05522/220
3.0 (.22 phm 5% 0.5W Fixed film metal cxide 4037 4/07197 /016
Rll 16k 2% D.22W Fixed film metal ocxide 403/4/05524/160

| R12,22, | Variable lk LU% 0.5W Simgle tura type 3329E/

1 31 | alE
RL3 i 2.7k 2h 0.25%W Fized film metal oxids 403/4&/05523/270
BL&4,17 20k 2% 0.25W Fixed “ilm metal oxide 403/4/05524/200
Rl 150k 2% Q.25W Fixed fiim metal oxide 40374705525/ 150
R1A 52 7% 0.Z5W Figed film metal cxlde 403/ 4/03524/520
Ri8 2k ia 0. 25W Fixed film mazal oxide 40874 /055237200

| B19,2 47k 2% 0,25W | Fized film metal oxide 403/4/05524/470
R2 3 ohms 2% 0.254 rivad film metal owide | 4#03/4/05521/730
R2L,34 Baik 2% 0.25W Fixed film metal axide | &03/4/05323/620 |
R23 e 2% 0.25W Tiwed film metal oxide | 403/4/05523/200 |
Ri4 220 chms 2E D.E5W Fiwed film metal oxide G054 /05322/220
R27 220k 2% 0.25W Fixed film matal oxide 403/4/03525/220

| R28 4.7% 2% 04231 Fixed Film metal oxide | 403/4/05523/470

| R29 {10k 2% 0.25W | Fixed film wetal oxide 403/4/05524/100
B30 22% 2% D.25W Fixzed film metal oxide ACASL/055247220
R3Z,33 1k 2% 0.25W Fixed film metal oxida L0374 /053237100
B33 B.8k 28 C.25W Fixed film metal oxide 1 G03/4/05325/680 )

continued .

Oct.82 Fage 3



419/8A/51162=2

COMPONENTS LIST conklousd --.

[ Cirzuit _
ref Dascription & Telerancs Manufacturer & Ref. | Plessey Fart No.
DIODES ]
Ll Raeference 91V 5% 3W Moteorola 1N3377RE 415/4/05755/091
D2 Regulator 38V 5% 1.3W Mullard BEZVE5> €30 415/4/03839/021
L3 Eegulator 4.7V 54 0.4W EG BEZETG-04VT 415f4f0553ﬂf0ﬂ8|
04,10 | Swltehing 75V 750 mi LNAL4E LLE/4/BERRT !
D5 | Regulator 8.2V S% 0.4W | EG BZX7S-CEVZ 415/4/055830/014
06,7 Sehottky 30V Motorola 1M5815 415/4/C5791
k] Regulator 12V 5Z 0.4W ! EL BEX79=-C12 415/4/658230/018
' TRANSISIORS
TRL, 4 P-N-P Mullagd BCYTO 417/4/98257/000
12,8 H-P-u ECLOT 417/4/02028/001
TR3 N=P-N Taxas BFRS6 417/4/02132/001
TRS p-¥-F Texas TIPIOC HLTSA018T2/004
TEb | N-F-N Texas TL1F35C 417/4/02153/009 |
TR7, { P=H~-F Matorols 3D510-1 417 /402128
=11
|
' TNTEGRATED CIRCUITS |
ML1,2 Positive voltage RCA CA3CE3AE | 445/4/10229/008
tegulator i
ML3® CMOS5 Hex Inverter Wational CD4O085ECNHAT 44574/03234/049
ML&4 Transistor Arrtay RCA CA309GEX 54574103276/ DUlI
|
| MISCELLANEQUS
| RLA Relay 26.5V 500 ohme or, HI-G 23A-24-128 507,/9/05097/003
Relay 24% 1250 chma¥#* Style 02-09-01-12 RG7 /4738441 /007
Type HF ) ,
L1 Inducter BRF Plessay 1 408/1/32281
L2 Induccor BF Flessay 405/1/32243
13 Inductor EF Pleszey 408/1/32252
L4 Induetor Fx 1115 Plessey 406/1/32155
Fsl Fuse 54 Littlafuse 275-34 318/4/90467/013
{ PLL Plug 4-wayw ! T5180=-109=4 B0/ G/ 24024004 |
I | : i

#%Some sarly models only.

WARKING vv»

#DENOTES STATIC SENSITIVE DEVICE. STATIC SENAGITIVE DEVICES SHIULD CELY
BE HANDLED AFTER ' CARING PNI;-SIAiIC PRECAUTION NG. MOVE 0% STORE ABSEM-
LY oOWNLY IN CONDUCTIVE PA KAGING.

Page & ot 82
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THIRD LINE SERVICING
Qor

AF/AM/SSE BOARD 419/1/51165

CONTENTS
Para.
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ILLUSTRATIONS
Fig.
1 AF/AM/S5SBE hoard : cilrcult diagram
2 AF/AM/SSB board : component layout
TECHNICAL DESCEIPTION
General
1. This board provides the following cireults for the radio:
{a) Veice cperated gain adjusting device (VOGAD) .
{b) HModulator for AM and 552 transmission.
(e} RF speach clipper.
(d) AF stzges and AF power amplifier.
2. The V0GAD circuit is switched off when the radio is in the receive mode

or when Eransmizting CW, and is operational when in the Cransmit mode or whan
logcal and remcte operatars are intercommunicating {Intercom).

3. The modulator stage and the RF spesch clipper are only used when the
radio ls transmitting sigmals and are disabled by the absence of +6V Tx on
PLZ/2 and +10V Tx oo PL2/l when the radic is in the recelvs mode. This con-
sarves battery power.

Circuit descriptiecn

4, A eircuit diazram of the AF/AM/S3B board is given in Fig.l. The deserip=
tion which faollows is divided inta three parts covering board functiens in the
transmit, receive, and intercom modes respectively.

Oot.82 Page 1



419/Ha/51165-3

Transaplc node

5, 0Oral A signals for transmissien are vecelved at board izputs PLL/Y and
PL1/13, or PLL/1ll and PL1/24, or from the remate channel sslect terminal, eon
PL1/22 and PL1/23 and preseated to the balanced input of a2 veice operatec gain
ad justing device (VOGAD) MLL. The function of ML1 is to present & constant AF
level inte the following modulator stage irrespsctive of the amplitude of the
input signal (ie. whisper or a sheout). This pruvides eceunstant modulatlion con-
rrol to ensure the specified pep is achieved on §5B transalssicns for AF An=
puts between 0.2 oV and 20 uV; and that a modulation deptn greatar than 70% is
achieved on AM :transmissions for AF inputs between 0.8 oV and 20 mV.

6. The main AF output from the VOGAD at MLL/9 is amplified by MLIR and
routed te the modulator stags. DJuring &M transmissions contact ML7A 1s not
operated zand the AF signal path is wvia R51, ML2B, and C32 to the AM modulator
ML4 whers che audio input 15 used to modulate the amplitude of a L.4 MHz IF
carrier f[requency.

I The 1.4 MHz is conmected to the board at FL1/28 and then viz ML3A and C34
ta Lhe AM modulator at ML4/8., The modulated 1.4 MHz output on ML4/5 1s routed
yia amplifiar ML5C, capacitor C13 and pot. RS2, to leave the board at 5X10.
Potantiozmetsr RLO& provides ar adjustment to set the depth of amplitude modu-
lation at 734 + 3%. '

8. Singls siceband working (55B) is signalled by a logle 1 conditicn on
PL1/8. Tuls operates contact ML7A and connects the audis input signal to a
cecond double balanced modulator ¥ML3, in parallsl with ML4., The filter net=
warks preceding azmplifiers ML2A and ML2E produce 4 90° phase difference be-
tween the two audic inputs to the modulator. The 1.4 MHz carrier for ML3 i3
sonnected at PL1/25 and nas a 90° phase differenmce with the other supply on
PL1/26. The cutputs ¢f the two double balanced modulaters are cozbined te
produce a S50 output consisting of the upper aideband {Ush) of tha modulation
product; both the lower sideband and the 1.4 iz carrler are supprecsed.

9. The potentiomsters R105 and K136 are set te optimise carrier rejection to
less than —=51.5 dB with respect to the US3, Pot. RIO7 provides an adiustoent
to optimise LSB rejection. The £8B outpur 1s then routed viz an AF spsech
clipoing circuit ML3E te the board output at 3Ke. The clipper clrzult pio-
vides 13 48 cf speech clipping for AT input levels greatsr than 0.5 av.

10. On oW transmissions a logic 1 (Tx) on BELL/L8 eperates ML/C to connecl
a 1 kHz modulazing signal on PLL1 14 to the modulator stage which then cperates
as deseribed for S83 working o produce a 1.4 MHz USB output at 5%6.

11. GSpeech sidacona duriss transmission 1s provided on pin 4 of the VOGAD
wILl., From thars il ig congected by contact MLAEA Eo the AF ampliflsr stages;
viz C55, %18, and MLLIOA/2 to amplifiers serving the local ¢perator; and wia

C34, 212, and MLI4/Z to the remote audio output on PL2/12 and 13. The AF
stages are described in the receive mode part of this description.

12, Sidatone for CW transmissions (1 kHz) Is provided at PL1S4 and routad o
Lhe AF stazes-

4. wWhen the radie is tunming the TUNE input on PLL/2D gees to OV switching on

TRI. The TR3 collector at +L0V aow overrides any AdM selection signal incouming
on PL1/8 and srepares the board circults for the S5B/CW signal Tequired for

Fage 2 Oct.B2



419 /H4/51165-3

the tune sequénce and also easure the correct logic signals for the tune
gequence ars applied to Module 7 wia SK8.

4. Input piz PLL/4 which carries the 1 kEz {CW) sidetone during keying or
tenizz, is also usad to feed warnlog tones into the AF stages serving the
local and remote operators respectively.

Reccive node

15. When the radio is in the receive mode, audio siznals recovared from the
incoming RF carrier signal ars connected co the Ex/AF input SK1 and via MLGC
acd MLAD to the input of tha remote AF amplifier MLGA, and the first stage of
the local AF power amplifier at ML10B/d. The remcte AF ocutput from MLSA is
routed via Cl4 to output pins FL2Z/12 and 12.

1. The audio signal for the local cperator from ML10B/7 is connected to an
axternsl volume control via output pin PLL/3 and back into the board at PLL/5.
From here it is routed via the pre—amp MLLOA to the base iloputs of the push-
pull power cutput transistors TRE;and TRZ. The board aF power output om PLZ/4
iz not less than 840 millivelts into 75 ohms when the external volume cockral
is set at maximum. ]

Intarcom oode

17. Galection of the intercom meda ia signalled by a logic 1 om PL1/19. This
cperates contact ML7B Lo route the audis ocutpul cf appliffer ML9B, via Clé and
Rll, to the remote AF amplifier MLIA, and vwia £57 and RS3, to the input stage
of the loecal AF amplifier. When on intercow a 1szic O on BL1/17 releases MLED
tn insert a 3.6k oha resister {R20) in series with the incoming signal path.
This mutas signals from the receiver and reduces interference while the twa
operators are communlcating.

Testicg and alignment

18. Testing and aligoment information for this beard will be found in Part 4

of thizs wvoluma.

COMPONENTS LIST

19, The prizcipal compenaat parts of the AF/AM/S5B board 413/1/51155 are:

A |

Circuic
ref. | Description & Tolaraocs Manufacturar & Ref. Plassey Fart Mo

CAPACITORS

| €1,4,11,] L0QnF 5% 100V | Siemens B32560-D1104J 433/4/903L7 /014
| 16,17, '
93,35,
36,45,
46,54,
35,56-
58,01

concimaed .o
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419/HA/51165-3

COMPONENTS LIST continued .--

Circulit
rel. Description & Tolerance Manufacturer & Ref. Elagsay Part Ko,
¢2,3,12,| 22uF  LOR 16V CECC 30201-003/0L6PT B | 402/4/35132/220
37-39,
52
S5y Ty 10nF  10E 62¥ | Wine type MK32Z or L35/4L /908297023
| 21,33, | Plassay type L-68
| 34,40, |
4143
44,51,
53
c7,59, 4,7uF 20% 1Qv B§9073 FOC2 or FOO3 402/4/55745/0L1
60
cB 47uF 10X 20V | BS9073 NOOL CLHEAC L02/6/56312/470
co 4.70F LOZ 100V | Wima FXS2 435/4/90821/014
| 10,19 2.2uF 20% 18V E55073 FOO2 or 7005 r 4O2/4/55746/009
014,31, | 10uF 108 20V CEROD 30201-003/CL6PT D | 402/4/58272/1C0
a2
€15,22 6.82F 19% 100V Wima type FE52 or 435/4/90821/008
?lessay type 1-68
Cl8 22nF 5% Z5CV Siemens B32560-D3223] 435/4/90317/009
C25,28 | 282CpF 1% 100V ESY070 NOUZ C2AED 438/4/25911/282
¢27,30 10nF 5% 1COV Wima FE32 433/4/90873/007
| RESISTCRS
Rl,2,25, 27 ohms 2% 0,25 Metal oxide film 40%/4/03521/270
27,45
R3,41 33k 2% 0.Z5W Matal cxide Zilm 403/4/05524/320
R4 1M 5% 0.25W Mullard tyope VRZS 403/4/07118/001
A3 56k 2% C.25W Matal cxide film 403/4/05524/560
27,23, | 220k 2% 0.25W Hetal oxmide fila 403/4/05525/220
24,26,
93,102
| RS | 630k 2% 0.23W Mecal oxide film 403/4/07149/680
RLL,49 1k 2% 0.23W Fetal oxide film 403/4/05524/160 |
R1Z 27% ¥ 0.25W Metal oxide film 40374/05524/270
Ri3 150k 2% 0.254 Metal oxide film 403/4/053525/160
Rlé 390k 2% 0.25W HMaral exide film 403/4/07145/390
3Ll5 2.7% 2% 0.25W Matal oxide film 403/4/05523/270
Rih,59, ik % 0.25W Metal cxide film A03/4F05523/100
68,76
R17 82k 2% 0.25W Metal oxide [ilm 403/ 4/05524/820
R1E I 15k 2% 0.23W | Meral oxide film A03/4/05524/150
R12 !1201 2% 0,25W Metal oxide £ilm 403/4/05325/120 |
RZ0 | 5.8k 2% 0.254 Metal oxide film 403/4/05523/560 |
R21.317, 1.3k 2% 0.25% Metal oxide film | 403/4/05523/150
BS,114
222,28, | 100k 2% 0.25W Metal oxide £ilm 403/4/03524/100
38,100, '
111

conTinued « .
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COMPONENTS LIST continued ...

419 /HA/51165-3

Circuit
ref. Jegcription & Tolarance Manufacturar & Ref. Plessey Part Ho.
R30,62, 3k Z% 0.Z5W Metal oxide film 403/4/0552L/300
| &3.72, |
73,80,
81,85,
B4
E3l 3.9k 2% 0.25W Metal pxide film 403/4/05523/390
B3z,84 300 ohms A C.25W Matal oxide film 403/4/05522/300
®33,35, 1.8% 2% 0.25W Metal exide film 403/4/05523/130
87
R36,40, | 680k 2E D.25W ;Metal gxide film 403/4&/05525/630
| a9
R3S | 180% 2% 0.23W Metal oxlde film | 403/4/05525/ 180
R40,50 18 2% 0.25uW Meral oxide film | 403/4/03324/180
R4z, 63, 10k 2% 0,250 Metal oxide film 403/4/05524/100
81,582,
101
R44,45 5Lk % C.250 Metal oxide film 403/4/05524/510
R&45,47 91k 2% 0.25W Metal oxide film 403/4/05524/910
RLd 4.7k 2h& 0.25W Metzl oxide film 403/4/05523/470
| E53,54 4.7 ¢hms ¥ 0.23W { Metal oxide fillm LOASLIOTLABS4TT
R53,57, ik 2% 0,259 Metal oxide £ilm 403/4/05523/200 |
64,65
R55,54, | 100 ohms 2% 0.25W Metal oxide filo 403/4/05522/100
846,67,
L3, 113
R6l,71 8.2% 2% 0.25W Metal oxide film 403/4/05523/820
377 6.2% 2% C.25W Metal oxide film 403/4/705523/620
R7/8,79 820 ohms 2 0.25w Metal oxide filam 403/4/05522/820
| R82,83 | LBC ohms 24 0.25W | Metel oxide film 403/4/05222/180
R90,51 | &70k 2E 0.25W Metal oxide film &03/4 /071497470
92,115 | Sk LOR D.5W Varianle - single turn | 4C4/9/05032/005
R9S 11= 2% 0.25W Mektal oxdde film 403/4/05524/110 |
R97 330k 2% 0.25u Metal oxide film 40374707 LL9/330
R95,99 1.6k 2% 0.25W Metal oxide film 40374403523/ 100
k104 200k 0% 0.3W Variable - 3329E/62P 404/%/05052/014
RL0OS, 47k 10% 0.25¢ Yariable - B39131/M003 404/ 4/08062/00%
106
R1CT 1k 10% 0.5W Varizhle - 3329H/8.E 404/9/05022/003
| R103 500 ohms LO% 0.5W Variakle — single tura A04/9/03032,/002
nilz t 51 ohms 2& D.23W Metal owxide film 403/4/05521/510
R1LD 73% 2% 0.23W Metal oxide film a3/ 58/05524/750
’ 1
INTEGRATED CIRCUTTS
ML1 AF anp., VOGAD Plessey SLOZ20 446/4/00483/003
ML2,9,1d Opersaticunal 2mp. RCA CALBSSE 445/4/10787/003
ML3.4 Dauble bal., modulator Plessey SL1594 44574710789
| ML5 N=P=¥ transistor arrey RCa CAIDBAE LESS4/03193/007
| ML&,7 * | Bi-lateral swicch Matiopnal CDAUBABUN G554 /032347088
MLE  * | Quad. NOR gates National CD4COL 445/4/03234/001
' | i
continued
IEH:.I;.HE
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COMPONENTS LIST continued

ADENOTES STATIC SENSITIVE DEVICE.

Circuit |
ref. | Description & Tolerance Marufacturer & Ref. Plessey Part No.
|
| MISCELLANEOUS
| TR1,3 P-H~-P transistor BCYTL Li7/e/01721 /002
TR2 N-P-N transistor BCLO9C 41714/02028/006 |
na-4 Dinde, H.3. switching LH4L148 415/4/985869
L4-7 Inductor, 47ud 10X ESS9751 MNOOOl | 4064732161 /7033
Ll Plug, l3-way Barg 75168-103-13 508/46/322211/013
{Lowsar)
PL1 Plug, li-way Berg 75168-102-12 5Q8/4/22212/0L3 |
{Upper)| . !
FL2 HPlug, T-way Berg 75168-103-07 508/4/22211 /007
{Lowaz)
PLZ Plug, 7-way Berg 75158-102-7 508/4/22212/007
(Upper)
lSKl-lS Socket, l-way Berg 75302-001 508/4/22131
WARNING .

STATIC SENSITIVE DEVICES SHOULD OJNLY

L

T HANDLED ATTER TAKING ANTI-STATIC PRECAUTIONS.

MOVE OR STORE ASBSZiM-

ILY ONLY I CONDUCIIVE FACKAGING.

Page 6
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THIBD LINE SERVICING
Gy

EEMOTE CONTEOL BOARD 419/1/51168

CONIENTS
Fara.
Technical description
G’Eﬂﬂrﬁl R Y - PR T e 4 1a P 1 w01 1
Circuit description i Fia - w waa i . —— 2
Testing and alignment ... e sen Cee aas e vea s 10
CDEPGU.EHEE 1i.3t Aoa a v T - e " [N " e PR l:
TABLES
Table Page
1 Signals derived frem line curreunts —_— . can ‘e . 2
ILLUSTRATICHSE
Fig.
l Remete econtrel board : cirenit diagram
? FRemote control beard : component layeut
TECHRICAL DESCRIPTION
General
1, The Remorte Control Board contains a d.c. current sensor and aa audio

inrerface circuilb te terminate a two—wire line. The logic state ('l' or "07)
on the two outputs of the current sensor is controlled by the amount of line

current drawn; this d.c. signalling path is unaffected by any audio frequency
siznalzs which way be present on the line.

Cirecuit deseripticon

24 4 circult diagram of the Rewmote Control Board is given in Fig.l.

3. Board terminals FL1/l and PL1/10 conmect the 2-wire line to one side of
line Lzagsformer T1l. The microphones and AF tone Inputs to the board ars con-
nected to the other windiag of the transformer via contacts of relay RLA.

4, Transistors TR2, TR3, and TR4 and thalr asssociated circuitry provide =
+17.5V (+ C.5V) regu‘aned supply for the current sensing fuanetion of MLL. To
conserve battery power the regulator is only switched on when remote faclli-

ties are required; switch on is effected by the +10V¥ REMOTE condition on PLL/3
which turns on transisters TRZ, TR3 and TR4. When TR4 is conducting the +28V
supply on SKL/3 ic connected to drive the regulator. Foreaticmetar B> pro—
vides an adjustment to set the regulator output veltage; diode D3 provides
temperature compensation.

Oot,.d82 Page 1
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B The 6V logie voltage for MLl 1s supplied from SKI/2 via TR: and IRS which
form an eleccrical switch; switch on is again effected by a +10V condition on
PL1/3.

b. Signals frem a remolLs Oparator ars affected by changes in the cermipating
spsistance at the remote end of the external line. The consequent changes in
line curreat drawn are detected by ML1, and logic signals are generatad In
accordance with Table 1.

Table 1 - 8ignals derived from line current

Tine | MLL logie ouzput Board outputs | Relay |
Current 4 B +10V CALL | OV PRESSEL | RLA
*wﬁmAj (2in 137 | (Pdin 12) TL1/4 PLL/S Tx/R=
0= & ] a ay 10w R
8=-14.5 1 o - oy av Tx
20-34 a 1 +10V 10w Ex
| |
S  —— — -
Iy When the 4 cutput of MLl goes to logic L (ramecte pressal cperated), tran~

cistar TR7 is switched oz, and relay RLA operates to counect rhe line brans—
former to the microphone conngzetionsa at PL1/6 and PL1/3. Logic 1 on the a
cutput of MLl also turms on TR10: with TRLO conducting, OV 1s connected to the
0V PRESSEL output at PLL/5.

3. when the B output of MLL goes ce logis 1 (CALL signal initiated), tran-—
sistor TR is switched off removing the 1 kilohm path to ground wia 220, thus
producing a +10¥ CALL siznal at 2L1/4.

9. Wnen the +10V BEMOTE input (PL1/3) is switched externally to OV (radio on
leeal control) a remote operater can still initiate & CALL signal by putcing a
enart circuit econdition on the line rerminals. This puts 2 ground cendition
via D3 (avalsnchad), D2, and R2& to switch on TR9, With TR? conducting rasisz-
tor R1Y is sheort circuited, and the wvoltage on PLL/4 rises to +10 volrs.

Testing acd alignmant

10. Testing and slignment information fsr this board will be found in Part &
of this wvolume.

COMPONENTS LIST

11. The prineipal cooponent parts of Remote Control Board 419/1/51168 ars:

ﬂtlizﬁft Descriptien & Tolerance Manufacturer & Xef. Plessey Fart No.
CAPACITORS j
€1,2,10, 10uF 5% 63V | ¥ima type MESZ 43574 /90820/023
cél | 33uF 20% 257 353073 FOO2 or FOOS 402 /4 /55747 /016 |
Ch | 1CuF 204 25V ES3073 TO02 or FOOS &szﬁfﬁj?ﬁ?fﬁlji

conbinuad ..

ct.32
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COMPONENTE LIST contipued - ..

e

Circult
— ref. Description & Tolearance Manufacturer & Ref, Plessey Parc No.
: !
C5 L3uF 20% 10V | BS9073 FO02 or EOOS LG2/L/55745/0L4
Cé 33uF 20% 10V 5590732 FOOZ or FLOS3 402/4/55745/016 |
c7 £8aF 5% 63V lWima type MKS2 | 435/4/90829/015 |
ca,9 10uF 20% 10V B5%073 FCO2 ot FOOS 402/4/55745/013
RESISTORS
R1,10, 10k 2% 0.25W Metal oxide £ilm 403/4/05524/100Q
12
| R2,3,17,| 27 chms 2% (.25 Metal oxide £ilm A03/& /055217270
18 |
R4, 10 18k Z2x 0.25W Matal oxide film LOASL /05524180
RS 2k 5% 0.5W Vartiable - single curn | 404/9/05032/004 |
R6,14 | 8.2k 2% 0.23W Metal oxide film f 403/4/05523/820 |
B7 8.2 chms 2Z 0.25W Metal oxide film G03,/4/05521/820
Ré 124 phms 2% 0.23W Metal oxide film 403/4/05512/124
R4 310 obms 1% 0.25W Meral oxide film 403/5/05522/510
R11,23 | 470 chms 2% 0,25W Metal oxide film ' 403/4/053522/470
RL3,20 1l 2% 0.25W Meral oxide Zilm 403/4/05523/100
15,21 100k 28 D.25W Maetal oxide film A403/4/05525/100
El6 1.3k 2E 0250 Metal oxide film 403/4 /055237150
| R22 22k 2% 0.25W Metzl oxide film A03/4/05528/220
RZ4 1.2k 2% 0.25W | Metal oxide film 603/4/05523/12C
23 330 ohms 2% 0.25W Metal oxide film 403/4/05522/330 |
' |
SEMICCNDUCTORS ]
DL,2, Diode 1N4148 415/4/988649
5-7
o3 Zener diode 5.1V ER BZXT9-CEV1 415/4/05830/00%
D4 Zener diede 5.6V 53 BEZX79=-C5V6 415/4/05830/010
TRL,4 P=N-F transistor EFX23 41774702138
TRZ2,5,9 | P=N=P trangistor BLY70 al7/4/0172L/001
TR%,#—8,| ¥-P-N ctransistor BCLOTB 417/4/02028/C0%
10
! ML1 Jurrant sensor LO : SBE1744 L4534 /03425
| | -
MISCELLANEQUS
L1-& Inductor &7ul + LOZ BS975L NOOO1 406/4/32161/032
RLA Relay A00 chms 26.3V er,| HI-G ZHA-2A-126 507/9/05097/002
Relay 1250 ohms 24V 353131 FOOT7 02-09-01-12 | 307/4/38441/007
type HF
T Transformer 1:1:1.123 Gardepners GREZ21IZ-631- 40579714360
C4is
SKL Sockat l-way Berg 75302-001 508/4/22131
| PL1 Plug 19-way Berg 73168-109-05 508/4/22212/005
i {Uppar)
| PL1 Plug 3-way Berg 75158-103-05 508/4/22211/005
{Lower)
*Some early wodsels only.
Cor.B2 Page 3
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THIKD LINE SERVICING
OF

MICROTROCESSOR BOARD 419/1/51171
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TECENICAL DESCRIPTION

Introduction
1, The action of this circuit is not, as in non-microprocesser circuics,
decided entirely by hardware confiigurations. In micreoprecassor (M/PY circults
it is largely decided by the program data set into the read-only-memery during
manufacture. It should be realised therafore, that while 2 working knowledge
of the ¢irculfr is useful, the ability of a maintainer co diagnese faults to
cotponent level is very limited. While peripheral faults can be dealt with in
the uszual manner, faults in the M/P contrelled part of the circult =sre another
watter. To diagnose faults im this sres it is necessary to employ a suitably
programmed cemputer which can be plugged inte the M/F IC socket on the

Oct.82 Page 1
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board which will enzble it to communicace with the remainder of the circuic.
For this reason the circuit deseription of the M/P contrelled circulitry is
limired te an cutline of the cperaticn. The remainder of the circult is desg—
zrited in the usual mancel.

General

2. The main function of the M/? Board is to exercise owverall control aof the
sntenna Tening Unit, Bandpass Filter, Synthesiser and Pisplay modules of the
radic.

3. Tne circuit employs a CMOS microprocessor with 128 x 8 bits of RAM and
2048 % 8 bits of ®OM to monitor inputs from the front panel controls on the
calio which are cormectsd vwia its three CMOS input ports, and, after suitable
deceding and driving where nscessary, eilect cwverall contrel functions through
its three CMOS5 cutput ports.

by idditional ecntrel lines provide feedback of information to the M/P Board
from the ATY and Syothesiser modules.

3. Peripheral eircuitry provides RAM protectien during supply failure, elock

control, acd memory back-up cell trickle chargzing.

Circult description

6. A eircult dizpram of the Microprocessor Board is glven In Figs.ia and 4b.
Microprocessorw

i The heart of the Microprocessor Board is the microprocesser integratead
eireuit ML4. A brief deseripticn of the functions of the various terminals of
ML4 as used im this zircuit iz given in Table L.

Micreprocessor board timing

5. Tizning on rthe Microprocessor Board is derived from the CLOCK INPUT on
PLE/L. This is amplified by the IR4 c¢ircult, znd sgain Dy che high gain
amplifier MLAC, before imversion and connection to cne input of AND gate
ML320. When MLI2C is epabled by a2 logic 1 condition on DISPLAY MORMAL
{PL1/11) or DISPLAY DIM (PLL/63, or by logic 0 on the TUNE LNPUT (PL6/3) er
the software ccotrol lize (2 from ML12/19,.the clock supply is swictched
throush to the microprocessor. In the absence of a demand for Ifregquency dis-
=lay the input to AND gate ML4CC is logic 1, and the clock gate (ML3IZCY Ls
then controlled by a '"wake—up' ecircult comprised of monostables MLA14 and
¥L412. The 'wake-up' cireuit generates a negartive going pulsa abour once
every second, which switches on the cleock supply to the M/P. In this way

tha M/P is activated to scan the control line conditions, and execute any in-
struocticons generated by the softwara program.

Page 2 Oct.82
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Table 1 - Micreproeessor ML4: terminal functions

Title | Pin Functico
CLE l | Input for externally generaced single phase cleek. The
2.8 Mliz clock frequency is counted down internally to & pulses
per machine cycle.
S I
| TIR % | When pin 3 1s at '0' the device resets; when pin 3 is at i
| the device runs. When initiated from the reset operaticn the
| first machine ceycle following CLR is 2lways the ianirialisation
cycle, which requires 2 cleck pulses, followed by & '"fetch' ]
| from locaticn 0000 in the wmemory. [
BUSO |15 | &-bit bi~directional data bus lines used for transferring data |
BUSL |14 | between the memory, the microprocessor, and the input/cutput
BUSZ |13 | (1/0) devices.
BUS3 | 1Z
BUS4 |11
BUuss |10
BlUEa ]
BURY B
SHE 19 | Used as device selection lines when an I/0 instruckticn 1s
| N1 18 | being executed. Defires the iaput-output port in use.
N2 7
EFL 24 | These inputs are used as flags carrying status signals from
EF2 73 | che ATU (phase and conductance), and the Synctheslser (reset
EF3 122 and tune).
EF {21
| '
TPA | 34 |Positive timing pulses occurring cmece in each machine cycle
TPE | 33 (FETCH ot EXECUTE)., TEB follows TPA. Used te interpret codes,
and to time inter—acticn with the data bus.
MAQ 25 |8 memory address lines. Ma0 to MAJ are utilised as "chip
Mal 26 | select' lines to identify which ROM er RAM chip L{s required In
MA2 27 the program. This occurs during the higher-order byte of the
M3 28 | M/F 16-bit memory address. Thz low-crder byte o the lo=bit
MAL 29 | address appsars on the address-lines afrer the termination of
| MAS 30 | TPA.
MAS ii
Mad iz
TWE 35 A4 negative pulse appearing in a memory-write cycle after the
address lines have stabilised, l
HMRD 7 | & low level on MRED indicates a memory read ecycle. This output |
is used to control the three-state outputs from the addressed |
i i RaM, and as part of the chip select code to the HEOM. Tt is I
alse used to indicate the direction of data transfer Curing an|
I/0 instruction to the faput/output ports. '
| |
Oct .82
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B The alock supoly to latch ML7B 1s used in conjunction with the TPA tiwing
oulse from the M/P to produce a TPA DELAY pulse. The latter 1s only used
during testing and is not part of the normal circuit operakblen.

Microprocessor (ML4) operatiom: timing relationships

10. Timing diagrams for the microprocesscr are given m Figures 1 to 3. The
timing waveforms glven in Fig.l illustrates genaral signal relationships only
ané does mot represent any specific machine eyele. TFigures Z and 3 provide
the timing relationships for input and output imstructions respectively.

Input instructien timing (Fig.2Z)

11. 4n input instruction permits information frem an external socurce [eg.
front panzl controls) to be written into RaM. The input instruction 1s
farenad from the ROM during state 50 when ML4/7 asserts MED, and reads into
its registers. The instruction 15 executed during the next machine cycle,
scate 81, which is 2 wemery write cyela, An active low MWR pulse generated at
ML4/35 duricg this cycle will strobe information on the data bus into the RAM.
The hizh condition om MBD during Lhe memory write cycle disables the ROM out-
put during this period. The N bits (NO0-NZ) are used to define the source of
the data iaput by selecting one of the three input port devices.

Cusput instruction timing (Fig.3)

12. &an output imstruction permits information stered in the memory to be read
out to an axternal device. Am cutput instruetion Is fetched from ROM during
state 50 when ML4/7 asserts MRD and reads inte its reglsters. The instruction
i5 executed during the next machine cycle, states 51, which Iz now a memory
read cycle. During the 51 cycls HED is again asserted and enables ocutput Erow
the memory onto the bus. Dataz is valid after the access tlme haa zlapsed.

The data La thea strobed iato an cutput port, and will always be wvalid when
TPB, the # bits, and MRD signals ara ttue. The N bits (N0-N2) are used to
define the destination of the data output by selescting one of the three output
port devices.

Memory power supply

13, If the normal +24V supply 1s discounected for any reason the wveolatile
memcry of RaM ML3 is maintained by a 2.6V back-up cell.

14. Under neormal operating conditicns diode D3 is reverse biased by the +10V
supply on PLE/11, and 21 is forward biased which provides a trickle charge for
the 3.6V back-up cell [BPLASLOY.

15. If the primary +24V supply sheuld fail ot be disconnected, DL is biased
off, and the RAM is supplied wia D3 from the back-up cell. Dicda D2 prevencs
the back—up cell from attempting to power the whele Doard during a powar fail-
ure.

Supply wvoltage sensor

16, During normal operaticn tranistor TR2 is reverse blased by the +24¥
supply comnected te PL6/B; with TR2 off, TR3 is held off maintaining a legic 1
conditien an ML3C/92. If the +24 wvolt input falls to below +13.5V or is iater-
rupted, transistor TR2? turns on, charging C32 and turning on TA3. This pro-
duces a logic 0 condition on ML5G/9. Capacitor C32 ensures that yheh the v

i g
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Pﬁu&nkﬁ¢%ﬂaa AT
rail coli;gi sfamd TR2 fa—turaed off gememtaridy the lnput ML5C/9 remains as
logic O mgEing§the CLR input to the microprocessor aetive to resat the device.
The GLR siznal is also fed to TRL which acts as an inverter to provide & CBI
siznal for the RaM (ML3), and also ansures the correct nen—active logic level
when the radio is either ON or OFF.

17. When power is connected to the board a logie 1 1s put on the NAND Schmitt
ML3C/9, and the voltsge on ML5C/B rises as Cl is charged through R12. Whan
pin B reaches CMOS high trigger level the device output will be a logie 0,
inverted by MLSD. This legic L CLR signal enables the start—up of the micro-
processor. In this way start—up is dalayed after inltial switeh OH-

Input/output ports

18, Chip selection of ports when an input/output Instruction is being exe-
cuted is effected by a lozic 1 conditicn on the N outputs from the mleropro-
cossor as follows:

N0 = ipput/outpur 1 (ML3/ML1O)
Wl - ipput/output 2 (MLI1/ML1Z)
N2 = input/output 4 (MLL3/ML14)

The N lines terminate on the CS2 inputs of the respective devices. The MRD
sutput of the microprocessor connected to the C31 inputs of the INPUT/OUTEUT
devices indicates the direction of data transfer during an I/0 instruction.
The MODE input controls the sign of the C51 fmput (sctive low for an output
port, ective high for an imput port). When MRD is at logie 1 (imdicating a
memory write cycle), the relevant input port is selectad to connect data from
+he eontrol switches to the data bus and thence te the RAM. When HED is at
logic O (indicating 2 memory read cycle), the relsvant gutpul port iz selzect-
ed ro route control information on the data bus through decoders to the Band-
pass Filters, ATJ, Syntheslser znd Display medules. The data Dus lavels
required to energlse the appropriate medule outputs are given in Tables x, 3
and 4. '

Table 2 - Output port l: data bus values fer given cutput Ifunctions

= T | i

508
OUTELT | FUNCTION poo | oot | poz | oo3 | pos | pos | Dos !33? HEX
ENERGISED L ] VALUZ
|
. !
PL4 (7 3PP RELAY SET 7 1 |ololo]o | o | o o | o
BL4 /B APF RELAY 587 1 1 1 | @ 0] 2 a o ! g Q3
PL4 /5 BFF RELAY BET 4 ¥ n] 1 i} a 0 a o a5 |
Plra/a EFF ZELaAY SET 3 ] 1 o i} n 0 (i 0 o2
PL4 /9 BPF RELAY SET 3 0 0 1 0 l 0 0 0 ] 04 |
PL4/10 BPY RELAY SET & 0 1 1 0 0 o | O 0 aé
$L4/4 | BPF RELAY SET 2 111 |1{a]|o|ojo| o} 07
PL6/3 | ATUTUSE COMPLETE [ 0 | 0 | o | o f o [ 0 } 1 | 0 | 40
P13 ] rReGiT aPF RETAYS | o | o | o | ol o | o | o f 1| o
PLL/1L | BPF RELAY SET 5 o laelol1]|lo|la|o] o]l o8
PL6/6 f N.G. (poLarIsSTNG) | 0 | o | o [ o |t [ o] o | ol 10
b
.= % | ||

NOTE: D06 of Port 2 must be '0' for above result (see Table 3).

Qot.B2 Page 7
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Table 3 - Qutput port 2: data bus values for given cutput functions
[ S¥5 PIN BUS
L w0, FoNeTION | Doo | Dol | po2 | Do3 | bo4 | Dos | Do6 | DO7 | HEX
ENEZGISED - . VALUE
P ]
1 | SET RLU olo |l 1]l 1{1]l0o]o]| o] L
21 RESET RLR 1] ¢ 1 1 1 0 0 0 | 1D
25 RESET RLL tlelolel1 e | o] Bl
24 SET RLY t 13 laetlal1]l1]e]| o] 33
2 SET RLR o | 1l 1t (ol 1] 1]e]| o] 3
23 RESET RL3Q i bolxte bt la)le| o) 35
22 RESET RLE 1 1l 1lefl1] 1o o | 37
5 reszr v/t o | o | o e | v | 2 | o | o} 30
4 SET RLQ o | x| o | e |1 l 1o | 0| 32
3 SET RLP oloi1}lol 1|10l 6| 34
| 28 RESET RLB 1ot lol1{ol] o] 2
2 | RESET XLS 1 ol e |10 | 1|0 ]| | 29
6 | SET RLL o 1|1 {1]lo]|1]o0o ]| 0] 2
27 | RESET RLT 1o |1 i ol 1]lo ol 20 |
26 | RESET RLE 1 fr |1 f1lefrjol] o}z |
9 SET RLB oo fo|1fo 10} 0} 28 |
8 SET RLT ol 1t ol 1o r|{0o] 0| 28 |
7 SET RLK oloft1|1]ol1i{e] o]z
20 RESET RLG o | | {12 | t]lolo|o] 1z
30 RESET RLM 11 lo{1|l1]olo]| ol 1
1 RESETRLY | 1 | 0 | O | L [ L f o |0} 019
11 SET RLM c |lo | ol |t c]| oo | 18
10 SET RLS ol rtloelr{1lce|o]o]| 1a
35 RESET RLF t{ololo]l1]lejol| o] 11
i34 RESET {LE t {2 e Vela o | 9@y 22
12 SET RLN o | 1| 1o | 1]¢c o | 0| ls
33 RESET RLD + |l |1 {o0of{1]|l@o |0 ]| 0] 15 |
32 RESET &LC 1 1 1 ] 1 0 9] g 17 !
15 SET RLE o (0o |o]ol1|oj|o}| o} 10
14 SET RLD a{i1|lo]lo|1{o{a | e 12
13 SET RLC o e |1 |o|1]o || ol 1l
38 SET RLH 1 11010 | o] a | 0| CB
39 SET RLG 1 ool 1o o] e | o | 09
15 SET RLF o | 1] 1|{1}|o| o] a| o] 0E
37 RLA AT 1ot f1|o}o o | o | oo
36 SET RLJ 1|11 |1 ]olelo} o] or
19 RESET RLH o (0| 0 ! o lo | oo 08
| 18 Rla 50 obw | o | L 1l ol t | oo ol 0! 04
17 | RESET RLJ o | o | 1] L |0 } o | 9| o] oc
| I |
Page B Oct .82
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419/HA/51171-3

Table & — Qutput port 4: data bus values for given output functlons

{ oUTPUT BUS |
ENER- SUNCTION { poo | ol | po2 | DO3 | Do4 | D05 | DO& | DO7 | HEX
GISED | VALUE

| | '
PL2Z 3 | SYNTH. ADDRESS 1 0 0 0 0 1 o | O ¥ 10#
(VCO/MODE) :
FLZ? 12 | SYNTH. ADDREZS 2 0 0 0 0 0 1 0 0 20
| PL2 & | 3YNTH. ADDRESS 3 a 0 o 4] 1 1 a (] a0=
{PROG. ENABLE 2)
P2 11 | 5YNTH. ADDRESS 4 o ! 0 0 0 | © 0 1 0 H0*
| (PROG. ENABLE 3) |
PLZ 5 | SYNTH. ADDRESS 5 o 0 0 0 1 4 1 0 30%
®L2 10 | SYNTH. ADDEESS & 0 0 0 0 0 L | 0 E0%
{EYNIH. P-C.) |
PL3 10 | DISP, ADDRESS L 0 0 ol ] 1 ol 0 0 L0
PL3 - 5| DISP. ADDRESS 2 0 0 0 0 0 1 ] 0 20
PL3 11 | DISP. ADDRESS 3 1] 0 0 0 1 1 ] 0 30
PL3 4 | DISE. ADDRESS 4 0 0 0 0 o | 0 i 0 40
PL3 12 | DISP- ADDRESS 5 0 0 0 0 1 0 1 0 50
PL3 3 | DISF. ADDRESS & a ¥ (B y] 8] B 1 0 58]

| PL2 1 | DISP. EKABLE 0 ¥ 0 0 o] Q 0 1 80

PL2 13 | SYNTH.FREQ. DATA 3| O 0 0 1 0 0 ¢ 0 0s !
L2 2| SYNTH.FRE(. DATA 2| @ 0 L 0 0 Q ¢ 0 04 |
PLZ i4 | SYNTH.FRE[. DATA 1 © 1 0 0 0 0 0 o 1 02
L2 1 | SYNTH.FREQ. DATA O 1 0 0 e 0 0 o |0 01
PL3 & | DISP.FRE(. DATA 3 0 0 o | 1 0 0 0 a 08
FLY 7 | DISP.FREGQ- DATA 2 0 0 1 0 0 o 0 ¥ 04
PL3 9 | DISE.FREGQ. DATA 1 o] 1 0 0 0 ¥ O 0 oz
PL3 b6 | DISP-FREQ. DATA O i 0 # 0 0 0 0 ] 0 01
|

%007 of Port 2 must he 'l' for these oulputs.

19, The D03, D04, and DO3 outputs of O/P port 2 are routed to mux/demux de-
vice MLIL whers they are used to select the D3 input to ome of the five BCD te
decimal decodars, MLZ5 to ML22, and mark It with a loglc 0 condition. The un-
markad D3 izputs of the other four dacarders are ail pulled high by MLI%A re-
sistors and ocutputs will occur eon unused pins 08 and ¢%. Hence the DOC, DOL
and [OZ outputs of the O/F port 2, which are.common ©o gll five decoders, will
only cause one of tha ATU sat/reset lines to be pulsed from the device marxzed
with logic 0.

FOFTWARLE

0. A ecomplete print sut of the software prog¥am usad on Lhe micrtoprocesscr
boatd is outside the scope of this service manual, As already sfated in the
introductory paragraph {(Para. L) a sultably programmad computer is Teguired
for fault diagnosis in thls srea. However, Lo 1llusrrate the basic saguence
cf operaticns controlled by the software program, the flow charc in Fig.o has
ween appended.

TESTING AND ALTGNMENT

21. Testing information for Lthis board will be frnund in Part 4 of this man-
ual. There are nc alignment adjustments,

Qot.52 Page 9
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COMPONENIS LIST

2%. The prigecipal componenkt parts

of Microprocessor Board 419/1/51171 are!

[ Circult l
| Tef. |Descriprion & Tolerance Manufacturer & Ref, Plessey Part No.
| CAPACITORS J
‘Cl Electrolytic BES073 FCOZ or FOOS 402/4/55748/007
| luF  20% 35V
cz,a,s, 10pF  20% 63V Wima M52 £35/4/90829/026
20,21
26, 23
31
3 Elsctrolytic ESD073 FO02 or FOOGS 40274 /5357467009
2.2uF 20% 18V
C22,24, | 10OnF 5% 100V Siemens B32560-D1104] 435/4/903L7/014
&3
£23,30 | Electrolytie CECC 30201-003/016PTE 402/4/56132/220 |
22uF 16Y
£27 L70aF 5% 100V Siemens B32561-D1474J 435/4 /90827 /003
£29 Zlactrolytic CECC 30201-003/015PTC 402/4/56131 /470
| 4.,7eF 10% 16V
c32 Electralytic CECC 30201-003 L02/4 /361717470
4,7uF 0% 18V
RESLSTORS
R1,78, 22k 2% 0.25W Metal oxide film 403/4/05524/229
79,81,
82 |,
R12 | 560k 5% 0.33W Metal oxide film 403/4/07177/580 |
Rl4 | L1OM % 0.25W Matal cxide film 403/4/07118/013 |
R25,27, | 220k 2% 0.25W Matal oxide film 403/4/05525/220 |
b4, 77
R59 100 cha 2% 0.25W Metal oxide film 403/4/05322/100 |
R63 5.6k 2% 0.25 Metal oxide film 403/4/05323/360 |
R63 ,9% 2% 0.35% Metal oxide Eila | 403/4/05523/470
| REG 1.8% 2% 0.25W | Metal oxide Eilm | 4D3/4/03523/180
RET 6.8k 2% 0.25W | Metal oxide film 403/4/05523/580
RES LEk 2% 0.25W Metal oxfde film 403/4/05524/180
R&Y 4.7 5% 0.25W Yetal glaze Mullawzd VE25 £03/4/07118/00%
R70, 47k 22 0.235W Metal oxide film 403/4/05524/470
%71,75 1ok 25 0.25W Metal oxide film 463;4f9552a;16ﬂ§
R7Z 15K 2% 0.25W Metal oxide fila 403 /4 /05524 /150
R73 | 1.5k 2% 0.25W Metal oxide film 403/4/05523/130
276 lioox 2% 0.254 Metal oxide film 403/4/05525/100
INTEGRATED CIRCUITS
iﬂLl* BOM (Programmed) JUGHES HOMP 1834&-Z64 4ﬁifl'lﬂﬁilfﬂﬂl
[ MLZ* ROM {Programmed) JUCEES :I::;jl* 18344-268 AL5/1/10632/C
| b1 3% Ralt E T iﬂf-fﬁ;3’J5323i
| ML4* Hicreprocesser CDELBO2 AEX 4453/4L/03373/802
continued ...
Page 10 Oot.82
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COMPONENTS LIST ceotinusd -..

410/EAF51171=3

Circuiz
| ref. Description & Tolerance Manufacturer & Ral. Plessey Part No.|
|
WL5% Quad 2-input NAND CD4093BCN 445/4/03234/093
Schmitt j
MLA* Quad clocked D-latch CD4042BCH 44574 f03234/042
MLT* Dual D type flip-flop CD40L3BCN 445/4/03234/0132
¥LB* Hex Invertar/Buffer CD4049BCH 44574 03234/048
MLO=-14% | Taput/Output Port 8-bit | CDPL1B52ZEX * ' 445/4/03373/852
MLL3E, 500-Decinzl Dacoder CO40ZBBCH 44504 /032347025
25-29,
| 3a% {
| ML15, Transistor Array | ULNZO04ABU L45/9/03262
15-24
ML31% | 8 Channel Multiplexer | CD40S1BCN 445/4/03234/051
W32,33,| Quad 2-input AND Gate CD4C8LBCHN 445/4/03234/081
40%
ML35, Besistor oetworlk Bourns 4308B~101-224 4O%74/07075/220
37-39, | 7 x 220k
42
ML3& Resistor network Bourns 43C8R-101-223 403/4/07074/220
2w 2ik
ML41* Dual monos:table HCP4D9SBEX 443/4/10806/098
IMISCELL&HEGES |
5
Gl1,5,7= | Diede — switching IN&4148 415/4/DEER9
10
£2,3,6 | Diode - Schoctxy Hewlett Packard HSCHLCOL 415/4/05789
L4 Diode — 5.4V regulater RZXT9-CIVE 415/4/05830/0110
TEL Transistor N-F-N BEY95A 417/4/02166
TREZ Transiscor P-nN—F BCYT0 A17/4/0L721/000
TR3,4 Transisoor WH=F—-N ECLO7E 417 /47020287004
Ll Inductor RF L5 uE 10% ES0751 NOCUL PATTA 406/4/32161/027
Lz Inductor BRI 47 al 105 E59751 #0001 PaTTi 406/ 4/32L6L/033
FL1 Counactocr: 2 pare, Berg 75160-103-1C 508/4/22211/010
| (Lowar) 120 mals
{ PL1 | Comnector: 2 part, Berg 75168-109-10 SCB/4/22212/010
(Upper) 10 pale .
PLE Cennectnr: 2 part, Berg 751£8-103-09 50B/4/22Z11/009 |
{Lower) 9 male
ELG Connector: 2 part, Berg 75168-109-0% SOBS4 /2221200065
(Tipper; 9 male
55 Connector 40 contacts Barg 7G3I25-Z220G B08/4/24135/0G20

WARNING ..

#OENGTES STATIC SEMSITIVE DEVICE.

AFPTZR TAKLING ANTI-STATIC PRECAUTIONS .

iL

TUESE DEVICES SHQULD ONLY BE HANDLED
MOVE OB STCRE ASSEMBLY ONLY TN

TORDLCTIVE PACKAGING.

Oct.B82
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THIRD LINE SERVICING
CF

FILTER BOARD - BEAR 419/1/66405

CONTEHTE
Para-
Technical descriptlon saa Caa ea e - caa HE “a 1
Testing and allgnment s - aaa vaa i “ua Les s z
Componants list . i ey e P S e P R 3
ILLUSTRATIONS

Fig.
L Filter board = rear
2 TFilcer board — cear

circult diagram
component layout

TECHNICAL DESCRIPTION

Ly The Filter Board is equipped with bead ferrite inductors and ceramic
capacitors to provide decoupling of any ancillary eguipment comnected to the
rear sanel connectors on the radio. A circult diagram of the beoard is given
in Figure 1.

TESTING ARD ALIGNMENT

2. Testing of the Filter Beard is coverad In Part 4 of this manual. There
are no alignment adjustments.

COMFOIENTS LLST

3, The principal components parts of Filter Board 419/1/664C3 are:
Circuit
ref. Tescription & Tolerance fanufacterer & Rel. Flessey Part No.
|
cl-13 Capacitor LOnF 20% 10OV | BSS075 500/4/21712/7100
L1-12, | Ferrice bead inductor Myllard FXL113/al g05/9,/98000
[ 14,15, |
17=21
Rl Resistor 10k 2% 0.25W Meral oxide film 403 /4/05524/100
PLL" Plug rt. anglad lZ-way | 7516&8-101-11 ! 508/9/22673/0L2
(Lowear)
BT plug tt. angled 12-way | 75188-107-11 s05/9/22074/012
(Upper)
L& ?Plug 7T-way amohenel 620B/3016/10/ S08/4 /24187
JEB
3K1 | Socket 7-way | Amphenol 6208/3016/10/ 508/4/24131/002
| I 15
| K3 | Seckes 10-way amphenol 6208/5024/12/ 508/ /4241347001
' LOS
F&l Fuse G.125a Littlefuse 275/0.135
FRZ Fuse 24 Littlaefusa 275/24 518/4 /90467 /009
L.

Oec.82 Page 1
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THIRD LINE SERVICING

oF

INTERMEDTIATE FREQUENCY BOARD 419/1/31177

CONTENTS
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TLLUSTRATIONS

Fig "
1 IF board : cireult disgram
2 IF board ! compenent layout

TECHNICAL DESCRIFTICH

Ceneral

419/HA/51177-3

.
.
'
=
L s B R I

L. The Tntermediate Freguency Beard circuitry ia divided into two parts; cns
serving the transmit (Tz) direction ==& sfawswissien; the other serving tThe

racaive (Rx) dirsction.

2. The transmit circuitry:

1) Derives a second IF carrisr at 38 MEz from a medulatsd 1.4 MH=z
i

st IF.

{2) Mixes the sacood IF (38 MHz) with a frequency in the range 2%9.5 MHz
to 58 MHz, to produce a selected transgission frequency in the range

1.5 ¥MHe to 30 MH=z.

i The recelve clrcultry:

(1} Derives a 1.4 MHAz second IF from a 38 MHz first IF.

(2} Demodulates tha 1.4 MYz second IF te recover the AF signal

COMponEent.

(3} Providas AGC.

4. The board is also equipped with {2) ramete contrelled switches which are
usad Co diseriminzte between AM and 5858 transmissiena; and (o) IF and AF amp-

lifier stages.

Qer.82
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Circuit description

3. A circuit diagram of the IF 3oard is given in Figure 1. Thas transcic and
receive circultry are treated separately in the followlag description.

Transmit cizcuitry

§. an OV conditionm on PL1/7 cperates veed relays RLA and RLE; contacts RLAL
and BLBl disconnect the receive path through FL2Z and complete the transmit
pach.

7. Comsider first the operation of the cireul:s for 353/CW mede. The mocdu-
izted 1.4 ¥Zz IF eatsrs the board at pin €& and is connected by contact ML1C to
crystal filter FL1 which is tuned tn pass the upper cidaband of the 1.4 MHz
carrier. The USH from the filter is connescted via ML2B, LK4 and C29 to pin
of the double balanced modulator MLA which functions as the lst Tx mizer
stage. The 3F0 input to the mixer enters the board at PL2/3 and is connectad
te potentizl divider RZ4 and R23. Capacitor C30 eonnects the incoming BEC
frequency to MLA6/3. Tha BFD frequency will be 4.4 MHz for L3B transmisslions
or 39.4 MEz [or USBE transmissions depending on the mode sslected by the exter—
nal radio contrals.

-]

8. The output carrier of the lst mixer (ML5/8) at the Ind IF frequency

af 38 MEz iz amplified by TH10 and TR5 and coanected via contact RLAL opeestsd
through the 38 ¥z + 4 4Hz bandpass filrer FLZ, and contact RLEL opepssed, to
the 2nd Tx mixer MX1. The beat frequaney for the 2Znd mixer eaters the boaxd
at PL1/4% and is in the range 39.5 - A5 MHz, depending on the frequency select-
=d for the radio channel in usa. The difference fregquency in the range 1.5 -
30 MHz leaves the mixer on MAL/3/4, is amplified by the TRZ/TRY circuit, and
leaves the board on PL1/1l- The output lsvel at PLL/1 is approzimately +3 dBm.
9. Bilateral switches ML1, ML2Z, and ML3 are operated by a logiec level 1 on
the relevant bozrd pic ag follows;

Logiz 1 on
pin No. Switeh oparated Funeticon

7 (Rx) ML13 and ML2ZD if ML1A is Goutes 538 Rx pach vis FL1.
operated by aM =1

5 (Tx aM) ML1C and MLZB 2 Routes 583 and CW Tx path vwia
FL1,
9 {AM) ML1A Completes oparata path f£or

MLLS and HMLZID.
L[}c e B bro ﬁ,--n\’

MILAR and MLBC Comnects audio ouLput path

for 58 .
10 [aM) MLLD aad ML2A Bvpasses FL1 for &M Rx path.

ML Zypasses FLI Tor aM Tx math.

HLBD Connects zudiso outpuc path
for A ERx.

i
Ng Tx {‘;"ﬂ'w—t DECZ P Tiom Coi PR — 2000 Lo = TR M7

: LEE =
Page 2 *;r,."{'i't';r-i O FEAEL G T ?fwlf':;&ﬂ FLTEr BrPAssED A Qct.52
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419 /HA/S51177-3

Beceive cirvulbry

10. Received sigmals at the first Rx IF carrier frequeney of 38 Mlz are
ronnected to the beard at PL1SG.  In the receive mode relays RLA and RLE are
released, and the incoming signal is cennected via IF amplifier TR11, T2 C3,
and C4 to oue gate of a dual gate FET TRL. The circultry of TRl forms a mixer
stage to change the carrier from lst te 2od Rx IF, and the BFO frequency for
this stage is connscted to the second gate wf TRL fromw PL2/3. The BFO fre-
yuency on PLZS3 will be either 36.6 MHz for LSB or AM; or 39.& MHz for USHegz. O .
The output af the mixer is ab the 2nd Rx carrler frequency of 1.4 ¥MHz znd the
routeing frow here on depends on whether AM or S5B mode of transmlssion Is 1in
use. Canslder [irst an incoming AM signal.

3

11. The 1.4 Miz ontput of TRL (38 ﬁHE::_ﬁE;ﬁ_Mﬁa} is routed via C%, MLID and
IR FLEA to CLC and the base of TRI. The %52$£§£%§ signal on the emitter of TR3
Qu¢.*”§-’€E¥FREEEd througl two further stages of amplification, at ML3 and MLS to the
AT input of HML3 which combines the functisns of AM detector, S5SE demodulator, AF
amplifier. and ACC generator. In the case of the é% ééﬁﬂal heipg considered,
M5 acls as u detector stage #fd linear AF amplif er t-é*é%ﬁ%a cutput from
Mi5/1 is connecled via contaer MLAD to amplifler stages TR7 and TRE. The Rx
audio sigzal leaves the hoard on output pin 1 ar a signal level of approxi-
mataly 30 @V [ﬂH}.%{

7. When an 35B signal is beling received, the routeing of the Ind ix IF fromw
TRI is via €9, MLLE operated, to the USE pass band filter. Contact MLID 1s
sperated (see para.9) and the output of the filter is connected to the ampli-
fier stages TR3, ML3, and ML4%, and loto ML5 as before. Tn ML: the SSB signal
is demudulated and the recovered audio appears on MLS/8; it ds then buifered
hy TRS and connected wia contact ML8C Lo the AF amplifier stages TE7 and TRES,
befors leaving the board at pin 1. The level of the (552) audio output from
the board iz about 30 =V.

13. Potanciometer R3? is used to tap cff some of the audio power on the
emirter of TRH and feed it via C3%, and contact ML8B to the AGH generater MLJ.
The de gugps oF ML? Ls routed Erom ML7/2 to join the 39€ output of MLS/4 and Xolue
Lhe comoin hao Line ar R14/BES. From here it is routed via LKL to MLA/7 and
g fet _oHML3 /T gand ﬂy R4% to the imvercting input of operational amplifier MLOE the dc
0% Lulpal of MLY/6 is used to control the blas on TRl/gate 1, and hence the sig-
w6 ¢ mal level dnte the auplifier stages at Tﬂafbases The AGC range iz 90 dE mln.
o on 536, and 60 dB min. on AM.

Testlng and alignment

4. Testing and sligoment information for this board is given in Part 4 of
this manual-

b
':“".\.'vi-l‘»'r w T

;’& QT’I A6 C -lmw‘m-»_é &wb LS Efg%d—t Ty cooreFnl
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419/HA/51177-3
COMPONENIS LIST
15. The principal components of Intermediate Frequency Board 413/1/31177 are:
Circuit S |
| ref, |Descrigtion & Tolerance Manufscturer & Ref. Pleseey Part Ho,
CAPACITORS
€1,6,22< 10mk 5% B3V Wima MESZ 435/4/30829/023
75,27,
28-34,
36,47~
49,53, |
24,57, |
59,60
c2,8, 11, 2.2nF &35 /4790821/012
15,18,
| 46,55
| C3 lopF wvariable 250V Mullard 809 Q82003 G0L79/32136/003
o] 22pF 2% 100V Mullard 632-34229 400/4/20674/014
GF g2 1oy 100nF SEOLOOV Sicmens BIZ2560-D1104. GAS/4/890317 /014
47 46,
52
cd LQge? L% 400V R59070 ROODZ2 C2ZAED-C 438/4725352/100
4 52pF wariable 300V | Mullard 809 C8003 401/4/32131/7002
GLO, 43 1nF hOLooY Wima FKS2 L35/4/90821/00)
CiZ. T4, [F220nE SR 10OV Sicmens BAZH00-DL224. l G35/4/8031770L7
16
b A A LOOpF 2E 0OV Mullard $32-34101 400/ 4 /20674 /022
| ©19,45 47uF  10& &V CRECL 30201-003 402/4/56122/470C
F 220 Iuf LoE 20V HOZ/4 /562717100
c2é 220pF 2% 100V Mullard 632-58221 400/4/20674/026
033,56 | 100nF 5% Wima MESZ 435/4/90829/016
g37 G.BuR 10%  10W CECC 30201-003/016 PTC | 402/4/5026L/680
38,50 2.2ur 108 LOW CECC 30201-003/016 PTE 402/4/56261/220 |
[ &Furl nE o 2oy CECC 30201-003/016 PTF 4027456272/ 470
Cait, 41 100uwF  10%  10v CECC 30201-003/016 PTP | 402/4/5636353/100
csl 2Zuf 1O 10V | CECC 30201-003/016 PTD | 402/4/56262/220
;38 10pF 2E 100% Mullerd 632-10109 F£GO!¢E206F£501G
LA 1 18pF 2% 100w Mullard.632-10189 '&DG;#KEGE?&IUIJ
RESISTORS
[ R1 15k 2E 0.25W Meral oxide film 403/4/05524/150
P RZ dek 24 L.25W Motal oxide film LO3FL/05524 /360
R3 24k 2% 0.25W Metal oxide film 405/L705524/ 240
R& 27% 2% 0.25W Metal owide film 403/4/05524/27C
B5 270 ohms 2% O.25W Mectal oxide £ilnm 40374 /05522/270
EG 1.5k 2% 0.25W Metal oxide film A03/4/05523/7150
RV 1.2k 2% 0.25W Mecal oxide film G03/4/05523/120
ke 3.9k P D250 Meral oxide film 403/4405523/390
110,37 290 obms 24 D.23W Metal oxide film 403/4/055227390
continued ...
Page 4 Ocr.B2
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COMPONERTS LIST continued ...

419 /HA/51177-3

Cireuit 2
ref. Description & Tolerance Manufacturer & Ref, Plesgey Part No.
| k11,12, | 100 olws 2% 0.25W Metal oxide film 403/4/05522/100
21,47,
45,51
52 [
R13 | 470 chms 2% 0.25W . Metal oxide film 403/4/053522/470
R14,20, | 1k 2 15435, Metal oxide film 403/4/05523/100
23,28,
33
A15-18 | 100k 2% 0.25W Metal oxide film 403/4/05525/100
K19 2.7k 2E 0L25W Metal oxide film 403 /46/05522/270
R2Z, 30, 31 ohms 2% 0.25W Matal oxide film &03/4/05521/510
57
P R24 680 ohms 2% 0.25W Metal oxide film L03/4/058522/910
RZ3 130 ohms 2% 0.25W Metal oxide film 403/4/05522/330 |
R26, 46 | 240 onms 2% 0.25W Metal oxide £ilm 403/4/05522/240
E29 200 ohms 10% 0.3W Variable 3329H/B1E 404/9/03032/009
B 20 ohms 2% 0.25W Metal oxide film L03/4/055217200
R32Z Sk LO% 0.5W Variable 404 /9/05032/005
®34,35, | 10k 2% 0.25W Metal oxide film 403/4/05524/100
46,47
E36 7.5k 2% 0.25W | Matal oxide film 40%/4/05523/750 |
| R38 58k 9= 5436, f Metal oxide Film 403/4 /05524 /680 |
R34 33k 2% 0.25W Metal oxide film 403/4/05524/330
R40,55 | 510 ohms 2% 0.25W Metal oxide film 403/4/05522/510
1241 10 ohms 2% 0.25W Metzl oxide film 40374 /05521/100
R4 2 1.8k 2% 0.25W Metal oxide film 403 L0552/ 1RD
2473 7kl 28 0.25H Metal oxide film £03/4/05523/240
R4H .1k 2% 0.25K Metal oxide film 403/4/05523/910
ALY | 120k 2% 0,25 Metal oxide film 40374 (05524/130 |
l R50 130 ohms 2% 0.25W Metal oxide film 40%/4/05322/130
k53 22 ohms 2% 0.25W Metal cxide Film 403/4/05521/220
RS54 150 chms 2% 0.25W Metal oxide f£ilm 403/4/05522/150
B30 [ 34 ohms 2% 0.25W Metal oxide film 403/4/05521/240
TRANSISTORS
TR1 K—channal: dual gate RCA %0823 41744 /02040/002
TRZ,5,9 | ~-P-N  1W IN38656 417 /4/01940 |
TR3,6-8 | N-P-§  D.3W 31090 417/4/02025/009 |
TE4,10 | 3-P=¥  0.38W 2H23694 417/4/00496/000
TR11 ¥=F=1 200 mW Tewxas BFISTH a17/4/02162
INTEGRATED CIRCUITS
ML1,Z,8% 0uad bilateral switch Matleonal CD4066BCNA A45/4/03234 /065
ML3, 4 Linear IF amplifier Flessey SL1612C 445/4 /10799
| ML5 Linear AF amplifier | Plessey SL623C 445/4/10801
| g Jouble bal. modulator | Plessey SL1640C 44574 /10802
MLT &M amp./AGC genarator Plessey SL1BZ1C 44574 /10800
ﬂ.ﬂntinllﬂd "
{)ct-BE
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419/EA/51177-3

COMPONENTS LIST continued

S .

WARNING ...

ADEROTES STATIC SEMSITIVE DEVICE.

.

Circuit "“}
ref. | Description & Tolerznce E Mapulaecturer & Ref. lagsay Part No.
| J
! TNTEGRATED CIREUIT§ contd
MLD Qperational amp- RCA CA3130EX 44504/03193/003 H’
Mx1 Double bal. mixer Mini-ccte. type SRA-1 509/4/07375/001 |
INDUCTORS H#'
Ll,4.5, 47ul igx BS%751 NOOO1 PAIT A 406/47321AL7033
1112 #’
12,6 0.33ul 10% BS9751 NOQOL PATT A 406/4/32161/007 .
L3 1 0un 10% BES9751 NOOGOL PATT A LO6[&/32161 /037
Li—-9 F.3ull 10 ES8731 NUOOL PATT A 406/4/32161/01Y9 HJ
L10 LuH 10X ESO73L NOOOL PATT A 4OG6/4732161/013
L14 15ul LO% B597531 NOODL PATT & 406/4/32161/027
| MISCRLLANEGUS : [ ‘*}
KL US2 filrer 1.4MHz STC/CATHODEOR 422/9/07759 J
FL2 EP filter 3BMHz + &kHz STC/CATHODEDK L22/9/07788 -
| D1 Dicde 114 LG8 13/4 /98869
T1-3 Iransformer assy. Plessey 406/1/31850 th
RLA,RLE | Bead velay 1730 ohms dskralux type 1210-5 507 /4 /38446 /007
Pins Flug 0-way Type 73160-110-6 S0B/9/24125/006
1-&
Fins Plug bd=way Type 75160-109~-4 BE08/9/25124/004 “—j
=10
Eins Flug 3—way Type 75160-108-13 508/9/25290/003 _j
L1=15
L Socket 2-way Berg type 65474-004 508/4/22197/004 |
LEZ akle aszsy. RF Flessay B30/1/38928 j
L®3 | Cable aesy. RF | Plessey B30/1/38929 -
LE4 Cable assy. BF | Plassey B30/1/43056
i - )

STATIC SENSITIVE DEVICES SHOULL ONLY

BE HANDLLZD AFILA TAKING ANTI-STATIC PRECAUTIONS.

BLY ONLY TN CONDUCTIVE PACEAGING.

Page 6
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630 /HA/39070-3

THIAD LINE SERVICING
QF
DISPLAY MODULE 630/1/39070
(DISPLAY BOARD 419/1/31210)

(DISPLAY DRIVER BOARD £19/1/51213)

CONTENTS
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L Display board : circuic diagram
£ Displey driver board ! circuit diagram
3 Display board : component layout
& Display drivetr Doard @ component layout

TEICHFICAL DESCRIPTION

Introcuction

L The Dizplay Module cowmprises Cwo printeh circult boards assembled toge-
ther 25 a unibt and intarconnected by board meunted pins and sockets. One of
the boards houses the decoding and display driver eirsvitry (41%/1/531213), and
the other board the seaven—dlgit, seven—segment, visual display (415/1/51210).

2. The wodule receives addtess and data Informatiom on its inputs which
enable successive digits In the display to be driven sequentially with the
appropriate dara. A strobe rate of zpproximately .230 Hz produces a nerual
bright display, and l00 Hz a dim display.

Clreuit description

3. Circuit diagrams of the two boards forming the module are given in Fig-
ures 1 and 2. The circuits of the twe boards are traated separstely in tha
following description.

Oct.B2 Page 1
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630/H4/32070-3

Display board (Figure 1)

o The Display Board mounts seven 7-segment display units MLl to ML7. Units
MLl to ML§ share = common seven—line bus from the driver board thoard pins
§-15), which is used to ecaergise the segmenls required to form each numerical
digit of the frequency display. The digits forming the display are enabled
sequentially over six address lines on board pins 18 to 21. Eoard pin 8 is
used to illuminate the decimal point segment oo unit MLZ thus providiang a
decimal cisplay in megahertz.

i Display unit MLY 1s used te display a letter indicating the mode of
rranemissien being used. The ssgments ol this unit ars brought out to board
pins 1 to 7, and the unit iz enabled over board pin 22.

Display driver board {Figure 2)

B The incoming address lines, designated ADDRESS 1 toe ADDREES &, are streb-
ed hizh (logic 1) s=quencially by an external contrel {eg. microprocessor) Lo
enable sach of the six display units on the Display Board iz turn. as 2ach
unit of the display is enabled the relevant BCD bics representing the numaric
digit to be displayad are presented at the data Inputs to the board on PL1/2Z,
15, 1 and 14; designated DATA O to DATA 3 respectively. The BCD inpurb is
decoded at ML14 to ferm the seven—bit code required to drive the relevant seg-
ments of the display digit. This process is illustrated in Table 1. Decader
ML14 is enabled Dby the DISPLAY ENABLE input oan PL1/7.

Table 1| - BCD to 7-segment aumerical code

Data vits Display segsments
pD3ip2 ol 00| Bumerical |a|ble|dfe]|f
|
al o o O 0 O 6 7 e 6 e v N T O 6
gl o 9 1 1 0|1{1|0]0(0|0
oy 9] 1 2 2 l1j1{ej1y1jo]1l
oy o 1 1l 3 LfL{1r|jrjojo]|l
oy Ly oy 0 4 o 1 R s O O O O
gy L 9 1 5 1|o|1]L|0fL]L
[ 28 1y 0 & I 0 T ) [
P& T % L 7 O O e O I
1| 4f ol © & 25 e S 0 - e o 7S
| 1| 0| 0} 1 G Lil s | ] ¥4 | 303
| L ! ]
7. only twe BCD cdaca bits are teguirad to code the four transmissicn mede '

letrars U, L, ¢, and 4. The ADDEESS 1 input (PL1/12} enables the L0 MHz dis-—
play digit and, as chis digit will newver be higher than numeric 2, only two
bicg (D0 and DL} are required on the data input lines; the other Ewo bits (D2
and D3) zre used to carry the meds bits. These are clocked into lacch MLIL
when the ADDRESS 1 line goes to logiec 1. The two bit cutput ef MLIL is pre-—
cessad by pates MLY9A, MLICA, B, C and D and routed via driver ML1Z and resis-
Lors ML13 to the seven input sockats (1 to 7) serving the mode display unit
segmnants. Two of these oucputs (sockers 5 and &) are set continuously at +10v
by ML12; these form che 2 and T segmencs which ace illuminated Zor all four
mode display leliscs The other five outputs ars set to ccuplete the letter
dizplay required. The mode display diglec (MLY) is enabled by the logic 1 con-
dition on MLO9D/LL when ADDRESS 2 dimput {PL1/3) 2o&s hizh.

Fage 2 Oct.52
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630/H4/39070-3

8. To prevent the mode datd bits DZ and D3 corrupticg the frequency data
cresentad to the numaric display during an ADDRESS 1 input, AND gates MLBZ
and € are disabled by a complimentary ADDRESS 1 input (0V) on PL1/6-

9. Wnan the LAMP TEST input on /9 goes to legic 0, all the sutputs of
MLL4 o to OV to illuminate all seven segments oo each ¢f the six numerical
dizplay digics.

10. Pawer for the module is supplied from an externally mounted rsgulator
connected te PL3/3. Capaciters Cl and G4 provide filtering for cChe regulater
sutput, and potential divider RS/R5 provides the reference voltage for Lhe
ragulator oo PL3/Z.

Testing

11. Testing information for the Display Module is given in Part 4 of this
manual.

CCMPONENTS LIST

12. The principal component parts of Display Hodule 630/1/3%070 are Display
Printed Circuit Board 419/1/51210 and Display Driver Board 413/1/51213.

13. The principal c¢omponent parts of the Lwo boards are:

Circnit
ref. Description & Tolaracce Manufacturer & Ref. Plessey Fart MNo.
DISPLAY BOARD (&19/1/51214)
ML1-ML7 | Seven scgment LED | Hewlett Packard EDSP3733 520/4/87671/011
display |
!
DISPLAY DRIVEE ZOARD |
CAPAGITORS |
|
| CL,3 10 noF Z0% 10OV | Wima Type FKS2 435/4 /808217007
| c2 100 oF 572 100v | Siemens 232560-01104J | 435/4/90137/014
Rets 10 uF 10a  20% CECC 20201L-C03 027456272100
| i
RESISTORS . . |
1
RL.Z L1001k % 0.25W Matal oxide [ilm % 40374/03325/100
B3 36k 2% 0,250 Hetal oxide film | 403/4/05524/560
R4 300 ohm 2% 0,250 Metal oxide film ! 403/4,/03522/300
RS 150 ohm 2% D250 Meral oxide f£film 403/4/05512/150
R& 1.1k 1% 0.25W Matal cxide filn 403/4/05510/110
|
INTEGEATED CIRCUITS
MLS Transisceor array ULMZ004ABU 445/9/03262
MLY Quad 2=-input AND gate CDA4CBE1BCY 445/4/03234/081
¥L10 juad 2-input NORI gate | CD&OOLBCY T 445/4/03234/001
ML11 Cual D-twvpe flip-flop CDA0L3BCY é 44574703234 /013

continued ...

Oct.82 ; F Page 3
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e

COMPONENTS LIST continued ...

Cireuit
ref, Deseription & Tolerance Marmfacturser & Ref. Plessey Part Ho.
ML12 Bigh current driver UDEZ984AB0 445/9/03266
MLL3 Resistor network Beckman §599-3-10CR 403/4/04319/0L7
I = 100 ohm
ML14 ACD to 7 segmant GD4511BCN 445/4/03235/511
decoder |
MLLS hesistor network | Beckman 899-3-3303 433/4/10976/3351
7 %= 330 ohm
MLL1& Hesisteor networlk Bcurns 4306R-101-224 403/4/07113/001
| 5 x 220k ohm
|
, | MTSCELLANEQUS
!
{ DL Diode Volt. Teg. 3V BZXT9-C3VD 415/4/05830/003
Dodly
TR1 Tranaistor N-2-N BOlG9 417 /40202587000
L3 2-way Rt. angle Aerg 75158-109-02 508/4/22212/002
(Cpper)
FL3 2-way RL. angle Berg 75158-103-02 508/4/22211/002
(Lowet)
Paga & Qet .82
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(SYNTHESISER BOARD 1 - &13/1/3L216)

(SYNTHESISER BOARD 2 — 419/1/51219)

TECHNICAL DESCRIPTICH

Introducktion e« -
Circuit description

General
Board 1 :
Board 1 i
Board 1 :
Zoard 1 :
Board 1 3
Board 2
Board 2 :
Board 2 ¢
Toard 2
Pressel

External atll fault

aa

2néd LO (Fig.3a/b)

£

R |

SYNTEESISER MODULE £30/1/38185

THIRD LINE SERVICING

[

reference freguencies

voltage controlled crystal os
vool (39.5 MHz — 52 MHz) and VCo2 (52 Mz - 68

miscellanecus (Fig-.3a)

control logic (Fig.4b)

E L

VEWR fault

Battery volcage monitor
Synthesiser out of lock
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TLLUSTRATIONS

programming of main synthesiser dividers ML14 and MLLS
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Synshesiser board 1 circuic diagranm

Syathesiser board 2 : circuit diagram

2nd LO synthesiser : block diagram

Main synthesissr : block diagram

Synthesizer board 2 : mede logic and CW delay
Synthesiser board 1 : ccuponent laeyout

Synthesiser board 2 i compenent layout
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TECHNICAL DESCRIFPTION

INTRODUCTION

L The Synthesiser module comprises twe printed circuit boards designated
Synthasiser Board 1 (419/1/51216), and Synthesiser Board 2 (419/1/51219) res—
pectively. The two boards are assembled tegether as a unit, and are aelectri-
cally connected by board mounted plugs and snckets as follows:

Board 1 Board 2
PL6 (l2-way) mates with SKE3
PL7 (5-way) mates with 5K9
2. The Syntheslser module eireuitry is disposed over the two boards as

folleows:
Board 2 (upper board in the module): Oa this board is mounted the control
loop for the main Synthesiser (lst Local Oseillatox) which produces an
sutput Frequency betweean 19.5 MHz and 68 Miz (fi + 33 MEz), and is adjus-
table in steps of 100 Hz. It is addressed by serlal frequency aontrol
data frem the micro- prucessor, which also deteruinas which one of the
two wvoltage controlled cseillators (VCO) on the lower board (Board L), is
to be salected. These digital loop components, loop filters, and phase
comparators which are ased in the main Synthesiser are also mounted on
this board, together with the fellowing control logic elrcults:
{a) Warning tonas gzlecticn and zating.
{b) Prassel control, including relay drive and delay.
(c) Reset pulse generator and ATU tune control,
(d) Hode dacodar for Synthesiser and transmicced power lewvel control.
{e) Batczery voltage monitor.

{(fy TRecelver mutLe and voGaAD controel.

{g) (Trananifter innibic.

Page 2 Det.B2
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Zgard 1 (lower board in tche modula): On cthis board is mounted a2 second

local oseillator Synthesiser producing either 36.6 MHz or 39.4 MHz phase
locked to a reference frequency and selected by data from the micrepro-
cessor received on Board 2. Beard 1 also twouses the following circults:

fa) A erystal oscillator (5.8 MHz) from which are derived reference frer
quencies of 2.8 MHz, 1.4 MHz and 20 kHz.

(b) A wvoltage controlled erystal oscillator (6 MHzZ).

(c) Two VEF voltage concrolled escillators (VCD's) producing frequencles
in the rangss 39.3 MHz te 32 MAz, and 52 MHz to 68 MHz respectively. Ao
clactronlie switching circuit is provided to select cme OT gther of the

two VCO's.

(d) A monestable circuit for generating a pulse Lo initiate a2 'poor
VEKWE' warning Lone-

CIRCUIT DESCRIFTION

General

3 Circult diagrans of Synthesiser Boards 1 and 2 are given in Figs.3 and &
respectively. A4s Ear az 1s possible the circuits of the two soards ars das-
cribed separately to reduce the aroun: of crass—refareace the reader has to
make between Figures 3 and 4.

Board 1 : 2md LG (Fiz.3a/h)

[

G4 The sacond laczl oscillater cirzuit (2nd LoY is mounted on this board,
=he block diagzram in Figure 5 shows the suncticnal relationships of the main
compenents In the 2nd LD Synthesiser which has to generate a freguency of
35,6 MMz when the radio is using LSE or al =ransmission; or a frequency of
392.4 HHz wheo using USE or CW cranswmission. The selection is determined by a
logie 1 (high) condition from rhe control logic on Board 2 to elther variable
dividey ML7/11 £oxr LSB/aAM, or ML7/13 for USE/CW- The output of the VCO (TRL4)
iz divided by ten at ML& and applied to the variable divider where it is divi-
ded by 183 (36.6 Miz) or 197 (39.4 MHz) to derive a 20 kliz loop fraguency for
rhe phase detector MLS. The phase detactor cCOWparss this frequency with a

30 kEz refsrence Sreguency derived From the 5.6 Mi=z crystal oscillateor TCXOL
via MLL3 (divide by 2) and 4L3 (divide by 1407

5. The cutput From the phase detector (ML3/13) is a high (1) lavel when the
frequency derived frow the VOO oulput :s above the 20 kHz reference frequency,
amd at a low [0}, level when the VGO derived frequaney 1z below ths refarencs
frequency. Imitially, when say the mode of operatien is changed Ircm L3B Eo
USE, the fregquency derived frow the VCI will be zonmsiderably lower than 20 kHz
(about 18.6 kHz) and the output from the phase detector HMLI/13 will ke low
(CV}. This is connecced to the invertling Input of the loop filter YML1O/Z,
whose gutput (ML10/6) goss high. The voltage at the cutput of the phase Fil-
ter iz applied o varactor diode 013 which controls the fraquency of the VCO
(?R14): any inereass in voltage from M.10 producing a proportional increase ol
the VOO output frequeacy, hence the full high on its output will produce a Ta-
pid wise im the VLU fraquency- when the V0O frequency 1s closs Lo the select-
=3 transoission frequency the cutput from phase datector (WMLI) takes che iorm
of pulses; negative going if the leading edge of the varilable divider cutput

Oor.82 Page 3
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—

lags the leading edgs of the refesrence frequency, and positive going for tne
cpposite case. Loop filter ML? now acts as an integrator te produca an anal-
ogue incrTease OT decreasa of tne volcage on varactor D1l3. This causes an in-
crease or decrecase of the VCO frequency until phase lock is achieved a2t which
peint the outpuc 2% the phase detecior becones in effect an cpen circuit. The
charged volrtage of DLJ Is then nald with occaslonal "topping-up' with a pulse
or twe from the phass detector when the VOO frequency falls due to any leakage
of charge from BL3 Zor instance. The output of the VIO is routed via a buffer
amplifier stage TR13, TR15, and TR16, to board outpul TL3/4 (Refer to Fig.3p).

Bezrd 1 : reference fregquencies (Fig.3z)

6. ©rystal oscillator TCXOl produces a 5.6 MHz sutput at TECOL/3 (Fig.3aj

frow which is derived various refarence frequencies. Latches ML24A and MLZB

forn a guadraturs divider Lo produce two 1.4 MEz oubtpuls in phase quadratursa
(90° phase difference). These are routed from the board via pins PL2/3 and

pLZ/4, to the AM/AF/SSE Board.

T The 3.6 MHz output from woxol is also divided by two at MLIBR to produce

2 2.8 Mgz reference for the malm Synthesiser on Board L, and for output to the
pictoprocessor at pr2/2. Tha 2.5 MHz is also used to drive variable divider
w3 whose address is praset to produce 2 division by 140. The 20 kilz output
from ML3/Ll is used s the refersnce fraguency for the Znd LO phase detactor
described in para.s.

fpard 1 : voltage controlled crystal oscillator (VCX0) (Fig.3b)

g The & MHz crystal KTAL 1 with rransistor TR17 and assoelated components
form a voltage controlled oscillator, the frequency of which is variabla about
Fhe mean & MHz and contrelled by the magnitude of the veltage on the waracter
digde Dl4. Thils woltage is depepcent on the analogue voltage produced at the
slow loop phase comparator outpub (ML24/8) of the main Synthesiser on Boaxd 2.

qeard 1 : VCOL (39.5 MEz - 52 MHz) znd VOO2 (32 MHz - B8 Misz)

o, The zcrive deviece in VCOL is transistor TR9; i VCOZ is transistor TR3-
The VOO range required fer the transuission frequency in use 1s selected by
the logie level on oL&/7 from the MODE/VCO latch (ML22/6) on Board 2. A bhigh
an this line turas on transistor TRE and TR11l to conmect +10V te VCOL (TRI).

A low conditicn on the same line switchas on transistor TEL Lo connsct ths
+10¥ supply to ¥COZ (TR3). The frzquency control velrage for cseillators VCOL
and VCG? is applied to wvaractor dipdes D12 or Dll respectively via PL5/8,
resisrors B41, 213, and then R20 ar RlB.

10. Transistor IR1Z2 is switched co by a tigh on the VL3O SELECT A ianpur on
PL6/9. Wasn TRi2 is turned on, resistor 344 is grounded and the contral volt=
age pressnted to the varactor dicdes (DLl and D12} dis attenuated., Arttenuaticn
15 switened into circulz at the lower end of the frequency ranges of borth VCOol
and VCOZ as followa:

Transmission Vo Attenuator
frequency {(Miz} frequency {(MEz} Voo {IR/OUT)
TS 7 9.5 = 43 1 N
7 - 14 45 - 52 1 QuT
14 - 22 52 - &0 2 N
22 = 30 a0 - G5 2 QuT

Pape & Oct.d2
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11. GOwerall control of the attenuator is exercised by the programme of the
acsociated microprocessor module in the radic. Attenuating the Ireguency
conrrel voltage at the lewer end of the /00 ranges improves the loop gain
perfctmance of the Synthesiser, and produces a batter gverall signel to noise
racic at the output of the Synthesiser.

12, Thken the 2ad LO Syathesiser has achieved a phase lock. The phase cetes=
sor MLY gemarates a conscant high on ML9/L. From here it is routed to the
control legle on Board 2. (Fig.&45: ML3ZS1).

13. The Dl8, £95, Rl% circuit ensures a pirimen veltage of about 1.1V is
malatained at the varactor diodes, and also provides some pretection against

fluctuations on the +6V supply line.

Board 1 3 niscellanepus (Fig.3Ja)

14, Monostable MLE is positive edge triggerad when the output condition from
4 VSWR detectsr mountad slsewhere in the radio 1s bpatwesn L0.5 and 14.5 volts.
It generates a negative golng pulse of zpproximately 200 milliseconds when
triggered; this masks any rapid fluctuations which would be produced by a poor
VSWR in an 35B mode creating a changlng state berwaan 'acceptabla' and 'poor’
due te the RE power output following the speech waveform. Tha Zow from MLE is
comnected via PL3/3 to the control logic om 2oard 2 to switeh on a 230 Hz ctous
giving audible warning of a poor VSWR. When the radis is ia the Rx mode, OT
during a TUNE sequence a logle 1 condition on FL3/2 {from Board 2 PLLSLA)
holds ML8 iz the reset condition and thus inhibite initiation of the VSWR
warning tone.

Joard 2 : main synthesiser (Fig.4a)

15. The bleck diagram of Fig.5 1llustrates the relaticaship of the principal
conponents in the main Synthesiser circuiz. The output {fa) from che main
Synthesiser VOO oo Ecard 1 is the transmigsion frequency + tha IF frequency
of 38 MHz, This VLO cutput is conoected as an input to the two phase locked
leops on 3oard 1 via buffer amplifier TREY.

16. Cosnsider first the coparation of one of these lcops; the FAST LOCP in
Ffig.&. Phase comparator ML15/9 is supplisd with a relerence frequeacy of
approximately 3 MHz devived from the 6 MHz output of VCXQ by lacch ML1SA
{divide by 2). This 3 Mz raference Sreguency is subjected to further divi-
sion inside the device to produce a basic ralferencs fraqueney of approximataly
10 kHz. The iopur from the VCO is divided by 10 or Ll im the prascaler MLIT,
further divided in the programmed universal divider MLl4, tc producs a Sre-
quency close to 10 kHz whizh is applied to phase comparabtor ML19/14.  The
yhase comparetor oparatas ia similar fashisn to that of the 2ud LO Synthesiser
described in para.%; the output is integraced in leop filcer ML.12 and the
analogue veltage out of the filter (ML12/6) is used to conbrel the freduency
¢f the VGO inm usaz %para-9).

17. Thue division rartio of prescaler MLV Is conteollad by inputs FEL and PEZ;
rhe deviee will divide by ten when either inpput is high, znd by =leven when

boch inputs are low. The divide by 10/11 stage exteands the range of variable
divisionm to pesmit unit steps, lastead of minimum steps of ten, in the divider
rarios. This is achizved by varying the ratio Yetween cdivide by 10 and civids
by LL in a regular mannec during sach output cycle of Lthe divider chain, the

control being derived Erom the sniversal divider (ML14) as logic levela. The
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change from divide by 10 to divide by 11 once in an output cycle for one count
of asleven, ioplles that one more input count is reguired to achieve the same
outpuet cycle lengtn. In this way the division ratilo is increased by a unit
step, and by causing the change to occur & number of times during a single
output cycle, the appropriate units figurs may be selected.

P

5. The actiem of the fast loop may te deceribed as a coarse tuning of the
Vo0 to within 10 kHz eof the wanted ouTput frequency.

19, The S5LOW LOO? acts in a similar mannar Lo the Fast leoop. The refarence
frequency of 2.8 MH= {from Fig.5) is furthetr divided in phase comparabor ML24,
co ohrain a 10 kHz reierasnce freguenc)- The VCO cutput frequency 1s routed
sarough prescalar ML26 to Lhe twa wniversal dividers ML15 and MLZ3. Divider
ML.5 operates like the universal divider (ML14) in the fast loep, but an addi-
tional decade of division is appliad. In the locked condition this produces
an ocutput of 1 kiz oo ML15/25. This signal is applied to the strobs inputb of
the sample and hold pnase cemparalbor ML24, wnere it is compared with the

10 kHz reference [reguency, Lo produce an analogue output (3.3V to 3.5%) at
ML24/8. Using MLZ3 in cascade with MLLS extends the division ratio by a fur~
ther decade as follows.

20. Sectting a unlt stap on ML23 will cause the division ratio of ML2&/ML15 to
rise by 'one' in one output cycle only, ia every ten complete cutput cycles of
WI15. Ia chis way the 'average' divisien ratic has been raised by a fractien~
4l smount of cne tenth. As zn example, if the divider ratio of ML2&/MLLS is
35500, the output fraquency when this ratio is incrzased by coe tenath would be
26500,1 x 1 kidz = 39.3001 MH=z, an extra step of 100 Ez., Sercting steps in the
range 0-9 on ML23 will select the zdditiocn of 0 zo 900 Hz in 100 Hz ataps.

21, The action of the phass comparator (ML24) and the loop filter (MLL2)
causas the analegue woltage LO De averaged' te the correct value to conkrol
che fraquency gsnerated by the rominal 5 MHz VCEQ on Board 1 (see para.8) and
hance varies the reference frequency used In the FAST LOOP. The overall ef-
facr is to 'fine tune' the VCO to withia T 1 Hz of the selected transmission
frequency. The overall range af division is frem 39300.0 te 67999.9 for
39.3000 MHz to 67.9999 MHz Tespectively.

29, Once the Svnthesiser has achieved a phase lock, ML2474 is maintained at
logie 0. IF the phase comparator in ML24 detects a phase difference for what-
ever reason (eg. change of channel and frequency) this output goes high as an
out of lock signal te the comtrol loglc of Fig.4b (ML28/13).

23, I7 the FAST LOQP is unlocked by = chenge of 10 kHz or more, the phase
comparator (ML1%} pubts out a lew condicion (OV) on ML1%/12 to initiate a tume
suguence via the cemtrel legic (M138/11) on Fig.4k.

54 . The divizor of the universal dividars ig decermined by the four data bits
from the microprocsssor centrol on PL4/L, 2, € and 7. The programme informa=
tion is presented to the address lines 40 to A3 of the dividers via AFD/CR
gates ML1G, MLLY, and MLIL.

apard Z & universal dividers (Fig.4a)

25, The AND/OR gatas ML1é, ML17, aad ML2Z1 provide a2 data managenent stage,
directing the incoming data stream from the microprocesser ceutrol to relevaat
dividers. The incoming data is comnected to the 'B' inputs to these gates and
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is only switched through to the 'D' outputs when input KB is high. This in

turn 15 controlled by the count seached in the assoclated universal dividers.

26, The divislen ratio to cbtain the transmission frequency required is sel-
scted by the progranms presented to the dividers MLl4, ML15, and ML2ZZ. The
prograomme is in seriez/parallel form, dafining one decimal digit at 2 time

oq the 4 data lipes PLASZ, 7, 1 and 6. A double sequence is smployed in the
programme; flrst ML1%4 and ML1S are addressad together, and then ML23 is add-
resaad.

27. During the first seguence, the PE? input on PL4/9 goes to loglc 1 and
srogramme cleock (PC) pulses appear on PL4/5. Successive rising adges of -BC
salect esach interaal lateh of the divider to be filled in the sequence illus~
trated iz Figure 1. The data on the bus is lateched in by the following fall-
ing edge oI FC.

2§. The relevant 8's, 4's, 2's, or 1's digit is marked by a logic g, For
exsmple, if che selected frequency was 12.481 MHz the datz latched inte ML14
znd MLL5 would be as follows:

Clock MLL4G Pin No. ML1S BEin NWo-
Pulse 1 2 3 4 1 2 3 4
1 T & I 0 T ke B & i
Z 1 1 1 1 1 E ol L —
3 1. L £ 1 T 3 2k tj{l % 1 kHz)
4 ¢ 1L 1 lL{B=x10okeEz)y 0 1 1 1
3 1 ¢ 1 L (4 %100 kHz) 1L O 1 1
& i1 1 0 1 (=l MHz) 1 1 0 1
7 1 1! 1 0 (L x l0 MHz) 1 1 1 0
3 o o1 4 1 1 L 0O

99, The first seguence ends with PE2 going to logic 0, z2nd the second se—
querce coumences when PEI geoes to logic L and MLZ3 is spogrammed as illustra-—
ted im Figurs 2. Hote tuat the only variable data loaded in 1s the npumber of
LCO Hz steps.

20, as each latch in the dividers is addressed during the two sequences just
describad, a logic O condition appaars OO the relevant divider pins 3 to 11 as
follows:

CLOCK PULSE | & |
MLl4, 15, or 23 Fin be. | & |

oo o
] =l

l1]2] 3] &4]s i
[5(-]1L[1e|9]8&]

At all other times thase plns are at logic 1, excapt feor pin 5 which goes
Ly, and rezains at, legic N when the sequence has ended.

)

Board 2 : miscellansous

3l. Capacitor C128 is the HOLD capacitor for Lhe sample and hold cirecuit of
frequency Synthesiser ML24, and capacitor ClZ7 with R145 set the gain of the
incernal comparator of that device.

Acard 2 : control legle (Fig-4b)

33, Leogic levels ares marked sgalnst devices shown in the main cirgult diagran
Fig.4b. These indicate the levels existing when operating Al transmissions on
full power (HZ}, aud when the radio is in the Rx mode (pressel not opersted].

Got.52 Page /
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33. The conditions Iindicatsd by tha varlous warning tones provided by the

podule are:

TONE

1 kdz {continucus)

1 #Hz (keyad by prassel)

230 Hz {continuous)

250 Hz (interrupted at 1.4 Ha)

1 k3z/250 iz (alternatimg at 1.4 Hz rate)

34. The inputs te, and outputs from the control logic on the Synthesiser

HBoard 2 are given in Table 1.

Takle 1 - Contrel logic 3

INDICATION
Call or ATU tuning

CW sidetone

Poor VSWR on Tx (kevdown)

or
External AIU fault

Low battery/supply woltaze

inputs and outputs

Synthesiser cut of leck

r Desigrnation

Connector |

Indicatlon

InEuts

EXT.ATU FAULT
INT/EXT.ATU BEADY
EXT.ATU PRESENT
VSWE

CALL

bt
b

| HP (Power)
PA PRESENT I/P
PRESSEL

Catpuks

TRANSHMIT (Tx)
TRAKSMIT (Tx )
DELLAYED )

RELAY DRIVE

RELAY DRIVE {(NCT TUKZ)

Bx/Tx -INDICAIION
TUNE

CW/053

LSE/ Al

A

Rx | HUTE

i +6V VOGAD

i POWER (HP)

Page &

l

PLLO/LZ
PL10/3:BLLO/1L
rL10/5

FL1/2L
PL1/9:PL1/22
PL1/B

PL1/7

PLL/4
PL1O/10:PL1/12

PLL/19
PL1/E

PL1/5:FL1/16
PLL/14

PLL/3
PLL1/10
5K9/3
SE9/2
FLIO/S
PL1/20
PL1C/2

{ PL1/13

Fauwlt = 1

Ready = 1

Present = 1

VSWR GIT 3:l =0

Call tone required = 1
Intercom raquired = 1
i = 0, LF = L
Present = 1

Prassel operated = OV

Tx =1

( Tx = 1 held for 0.23
{ after release of key on CW

OV for Tx: delayed for CW

OV for Tx: delaved for CW except
“durlng ATU tune

Tx = O

ATU tune commencs = O

CW/USB = 1 for either CW or USE
L3R/ /aM = 1 For either L3P or aAH
A = 0 for AM only

Mute = 0 {when IC = 1)

Supplies VOGAD w/+6V when IC = 1
or O Tx = 1

P = 1, LPF = Q {cutput to Yaoduale
11)

\
f
]

continued ...
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Table 1 continued -+

Designation Connegtor Indicartion

1 zHz CW PL1/L1 1 kiz selected for Tx = 1. Cd =1
! when pressl is operated or ATU
tune in pTogress

RESET zL1/17 EESET = 1 for 10 miiliseconds min.
if fast loop loses lock

RESHT (EXT) PL1/L5 RESET = LOW

Hx + TUNE | PL1/13 Az logic 1 when in Bx mode or dur-

ing tune Bequance. Inhibits iai-
riation of VSWE warning Long.

Prezsel

35. | Gperation of sreszael puts low volt conditisn (OV) on the incoming pressel
lead, switching off IR2% making oune input of ML29B and ML43E high. ML43B
output goes high making ML3UB output low switching oo TR25 and connecting the
+6V supply (via FL1O/Z), EO the VOGaD on the AF/AM/E5E board funless 'CW' mede
has bean selected when ML43E is inphibited by a low on pin 53: also, with both
inputs at 1, ML29B outpubt goss 1oW enabling the fault tone activace gate
MLZIBC/S, and changing the cutpult state of ML37A to gensrate a Tx = 1 output

cn PLL/19.

Fxrernal AIU fault

1% When an extarmal ATU is comnzcted a logic 1 condition is incoming on
SL1G/5 and as lonz as no fzult conditdon is signalled frem che ATU on PLLO/1Z
{(ie. disconnecticn, or legic 1 state), ML2BB/E is held at logic 0. But if a
fault condition Ls signalled ML25B/6 gzoes to logic l and its opubtput goas low;
rhis low enables MLZ5C/8 so that when the pressel is next gperated MLIBC oub-
put gees to logic 1 and cwibches —he 3-input, 250 Hz activate gate (ML42B/6)
to logic C. This is conpected to the Al input of channel selector ML34 Lo
swicen D1 (230 Hz) chrough te the WARNING TONES eutput PLL/1.

VSWR Zfault

27, IF the VSWR 1s worse than 3:1 a logic 0 condition is connected wia input
PL1/21 tc gare input ML28A/Z, The ouctput of ML28A goes to leglc O causing the
putput of ML28E and input ML28C/8 to Eollew. When the pressel is next oper—
zted snd the other input to MLZBC/(9) goes TP 0, ML28C/10 output goes to logic
1 and activabzs the 250 Hz gate ML2Z3 te make MLAL/AL low {(0) which connects
230 Hz Lo the warndzmg tons outpul.

Battery voltage menitor

if. The +24V supply to the board enters wia PL1O/1 (Fig.4a) and 13 connected
to a voltage monitor circult wia resistor R1l1l (Fig.4b). The monitor glroult
conprises transisters TRZIL and TR22 and their associated components wilch act
as a Schmitt trigger level deLector- When the supply voltage is normal TR2Z
bage is held at +12V by the regulator diode p22. When the supply veltage
falls belaw +13V, D22 is no lenger conducting and TR22 base is at appreximate-
1y +9.4Y; TR2Z is turnad on and its collackor goes to logic l. With one oub-
put high, the cutput of Lhe 950 Hz activate gate ML42B/& puts a logic d on
address Al of channel seleclor ML34, and the 250 Hz tone is connected to Coe
LARNING TONE cutput (PLL/1). Tha legic 1 from the monitor circuit is also

Oet.82 Pags 9
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cnnnected1ta ML33B/5 and the output of this gate goes 1ow, enabling che 1.4 Ez
oseillater formed by ML33A, aad ML323, C, and D. The 1.4 Hz square Wave on
the 40 address of selesector ML3G, switches the 250 Hz tome on and off to give
andible warning of a lew supply voltzgs-

Synthesiser out of lock

39, Provided that the main Synthesiser (Fig.4a ML24/4) and the 2né LO Syathe-
siser (Fig.3p MLS/1l) nave achieved phase lock boeth daputs Lo gate MLIBD are
kept at logic U. I either or both go out of lock, ML25D/11_will change state
to logic 0, triggering = 125 rillisecond logie O pulse Zrcm Q of monostzable
ML44A/7, and making the output of M,29C/10 high. This high output is main—
czined on the osurput of ML29C for 2 minimum duration of 125 milliseconds Dby
the logic O pulse from . Thls ensures that any marginal out of lock condi-
rion does not corrupt the gqualicy of the out of lock warning tone-

40, The high on ML29C/10; (a) changss the output states of ML33C/10 and
WI110/10 te make ML3&/L3 (a2} high; (b) changes rhe output state of ML4ZB/6 to
malks ML3L/12 (Al) low; and (¢} changes the outpul statas of ML33B re switeh on
the 1.4 Hz gemsracor supply te ML34/11 (A0). These conditlcns on Che addrass
lines bto ML34 produce & warning cons alternating between 250 Hz and 1 kHz
every 00 millisecond.

Call

£1. If a CALL input (PL1/9 or PL1/22) goes high, the output of MLI0C/10 goes
low, and afrer inversion at ML31D, changes ong Lnput of che | ¥Hz setivate
zare ML33C. This Llpitilates an A2 (1 kHz) address te ML34B to produce a 1 kiz
nall tone at the WARNING TONES output PL1/l. & CALL signal on PL1/22 also
nakes ML4Z/9 low to disable MLZ93 and inhibit the Tx=l signal when the pressel
ig cperatced.

Tune

42. The output of phase cowparator ¥1,19/12 (Fig.4a) goes low if a Irequency
shift of L0 ¥Hz or wore is detected. This triggers monostable MLAOE/SLL (Fig.
45} e5 produce & 40 millisecend RESET pulse from §Q en output 2LLS17; this is
used to _reset cthe externzl concrel (eg. microprocessor). Ine complimentary
low on () of ML3%B sets lateh ML404/13 low, and this is passed via ML35C,
MLIBC, and ML40C ce preduce a high on lateh ML4AOB/2 whizh

fz] tusns on traasistor TR23 which simulates aoperation of the pressel
snd turos off TRZL producing & high on the cutput of ML374. This leaves
che board as the Tx signal on PLL/1Y, and also gnables the continucus

1 xHr gate MLIAC for the 1 gHz CW cutbput oo PLL/11.

‘h) changes the cutput state of ML3SA/3 to low to override any HE seloc-
rian on FL1/7 and snsure tuning is carried out on low power.

() disables the VSWR faulc. garce MLZBASL.

(d) is inmverted at MLIEB to send a low on the TUNE = 0 gutput on PL./10.
Mode logic and CW delay (Fig-7)

. The two data bits carrying the mode seleetion information are latchad
te MLZ2 by the positive edge of & VCO/MCDE LATCH ENABLE signal on FL4/B

Paga 10 Oct.82
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(Fig.4a)- The twe bits, deslgnated 4 and B in the circult, ars routed from
the lateh into the legic control circuitry (Fig.4bj. The legic elements ass0-
ciated with mode selectlon have hasn extracted from Flg.4b to form Fig.7; the
tzble in Fig.7 shows the mode selection code.

44. A feature of this part cf the logic circuit is the'Tx DELAY signal when
operating on CW. The logie levels marked on Fig.4lh are true when CW has been
signalled on the A and B cennections and before aperation of the signalling
key (pressel) for a mark, and provided = TUNE sequence has not been initiated.
e selection oF CW has enabled NaND gate WL37D with = high om pin 13. When
the pressel (signalling key) Ls cperatad the change of sbate at the oukpub of
M137D will gate the 1 kEz coatinuous tome chrough MLI6C to provide a 1 kHz CW
putput at PLi/1l1. Wnen the key is gperated it alse triggers monostable ML394
and [ goes low for the duration of its time out period {0.5 seconds ApETOX. ) -
The relay drive i1s activaced for this period so thet cader nermal CW gperating
conditiuns the relays will nct be released durinz spaces in the xeying (eg-
norse or FSE signalling). This prevents the wvarious Ix/Rx ralays in the radio
Zrom abtbempting to follew the mark-space sequencs in the signalling.

45, A TUNE condizion on ML37C/% will inhibir this gate and cancel Lhe exters
mzl BELAY DRIVE (HOT TUNE) during & tune segquence- Tha TUHNE coodition on
MLA3D/13 enables the 1 kHz teos used for modulation during a tune sequence.

Low powar (LP)/high power [HP) selection

46.  The signal to the power amplifier stage of the radic to indicate selec—
tion o low or high power working 1s routed threough the Synthesiser control
logic s¢ that a HP selaction cdn be overridden whem a tune sequence is dn
progress, of when ao externel 100W power amplifler (PA) is comnected £0 the
radic. Operation of the HP override has been described in para.42. When an
external PA 1s ceanesetad PLL/%4 is marked high, and ML33D/l1 goes low To pro—
duce a low cn output PLL/18 (HP = 1).

Intercom {(IC)
47. When the radio intercom circuit is Leing used PL1/8 goes high. This

(a) changes the output state of MLIOB to a low; TRZ6 1s turned om ©o
comnect =6V to the VOGAD via PL1O/2.

(b} is inverted by ML31C to put a low on PL1/20 which is used Co mute
reesived signzls in the radic.

(e) changes the output state of ML35B to low, which, at ML298/5 inhibits
che Tx = 1| sigmal (PLL/LY) when the pressel L3 nperated (im. ML2OD is
disalled). This ensures aatenna tragsmission does neb take place duriag
inteccon.

ATD tune control

48. The following sequance occurs if the operating Trequency changes by mors
than 10 kEZ3

(a) Phase pulses from fast loop of Synthesiszer set latch ML3SB/1Ll, and a

reset is output bto Module 5 on PL1/17, or an extarmal unit on PLL/13. A

BEADY = 0 is recturned on PL1O/3 from Module 5, or FL1D/1l from an exter—
. nal unit.

Oct.82 Page 11
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{p) When next the pressel iz pperated {even momentarily) the control
logic overrides other instructions and selects Lhe followlng operating
modesi
(1) CW
{ii}) Low power
{iii) Tramsmik
{iv) ATU tune

(¢) This condition is held antll a "READY' input is received {PL1O/3
or 11}-

(d) Pressel operation is then aormal Tx/Rx until phase pulses are again
received from the fast loop.

Transmitter inhibit

4%. Tha Tx cutput (FLL/13} is held at logic O under the following conditions:
(a) Phase lock not achieved oy Synthesiser.
{b) Durimg intarcom (IC).

TESTING AND ALIGNMENT

5). Testing and alignment information for chis module is given in Part 4 of
this manual.

COMPONENTS LIST

51. The principal components of the Synthesiser module are Synthesiser
Board L (419/1/51226) and Syntheslser Board 2 (41%/1/31213)-

Pacm 17 DQet.82
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32, Tha principal component parts on the two boards are:

Circuflt

ref. | Description & Tolerance | Manufacturer & Ref. Plessev Part Ho.
BOARD 1 419/1/51216

CAPACITCRS

e W 10 2.2nF 435/4/90821/012

4-T7,

12014,

16=22, !

24,253

30,31,

33-35,

40,42,

4E—548,

30,60,

a3

67,68,

Bl

83,87,

a0

100,

142, |

14
C3,73, Zlectrolytic — solid, 402/4/53746/015

52 68uF  Z0% 16V -
CB.29, 10nF 5% 63V Wima Mk 352 oz 433/4/90829,/023

44.5L, Arcotronics 1-568

53-53,

57,66,

76,95
09,28 10oF 2% LoV Mullard 632-10129 4004720674/ 010
010,27, 47pF 22100 Mullard 632-34479 400/4/20674/CLB

a4 ]
011,13, 2.2pF Loov Mullard 632-09228 LO0/ 420675002

25,43,

ol
c15,85 | L0OpF 2% LOOV Mullard 532-34101 400/ 4/20674/022
c37 1aF . 435/4/90821/011
L3 220nF a% LoOv giemens 32561-Bl224J 40504750827 /001
B s Z.2uF 10% 20V CRCC 30201-00L A02SASSRIL1S220

54,89
cal 2257 5% 400V DT 454-40-400-22-17F | 436/4/25904/009 |
4l 3.9pl Mullard £32-0932% 4O0F4/20674/003
56,97 LOGnF LOR 50V Wima Mk 852 435/4/90825/027
073,78, GinF 10% 63V Wima Kk 52 435/4,/90825/015
(o) 8ipk 2% 1Lo0V Mullard 632-34825 £00/4/20674/021 |
CEZ ZZuf 10% 15V CE2C 30201-0C03 ! S04 /5R132/220
o34, 38 22ni 10% 53V Wima Mk 52 | 435/4/90829/012 |
(857 71 222F 2% LoOv Mullard 6532-342Z% L0074/ 208T4,/018 |
Ge3,59 G8uF 0% LGV ES3073 FQC2 ar FOUS 402/4/55745/018
Clad 1.5ur 10% 16V ITIT Takb 402/4/56131/130

continued «.:
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COMPONENTS LIST ceantinued «i.

Page L&

|
continued .

Oot.82

Clrcuit
ref. Descripticn & Tolerames Manufacturer & Ref. Plassey Part Ho.
BE5I8TORS
21 27 ohms 2% 0.25W Metal oxide film 403/4/05521/270
R2,4,39 | 68 ohms 2% G.25W Meral oxide Eilm 403/4,/05521 /680
B3,48, 47% 2% 0.125W Metal oxide film f 403/4/0718L/473
4 ’
R5,16 68k 2R 0.25W Maral oxide £ilm 403/4,/05524/680
a4, 20, 470 chma 2% D.125W Metal oxide film 403/4/071817471
35,748,
a1
R7,2L, 39% 28 CL125W Metal oxide film G03/4/07181/393
50,59, |
T4,79,
83
RA 22, 56k 2% D.125W Matal oxide film 403/4/07181/563
&0
79,23, 10k 2% 0.125W Metal oxlide film 403/4/07181/103
‘r"c'!"'l‘f':
6l,65h,
207
R1%,55 20 ohms 2% 0.1235W Matal oxide film 403/ 4/0718L/200
RE11,27, | 82 chms 2% 0.125W Meral cxide film 403/4/0718L/820
34
kL2125, 1k 2% 0.125W Metal oxide film 403/4/07181/102
i 64
R12 13k 24 .12V Metal oxide film GO3/4/07181/153
Bl4,56 3.9k :X 0.125W Motal oxide filao 403/4/07181/392
Rl5L15; B.2k 25 0.125W Matal oxide film 403/4/G7181L /822
39,41,
44,46,
63,86,
| 94,208
| R17,18, | 100% 2% 0.125W Metal oxide film 403/4/07181/104 |
37,201
24 19 ohms X 0.123V Metal oxide [ilm 403/4/07181/390
E26,28, | 390 chms 2% 0.125W Meral cxide Zilm 403/4/0718L/39L
29
R30,31, | 27C ohms 2% 0.125W Metal oxide film 403/4/07181/271
68,72,
204,
208 o
R3Z,9% 2.7k 2% 0.123W Matal oxide film AO3/4707LBL/272
R33,71 3.3k 2% 0. 125W Maral exide £ilm 403/4/07181/331
242,60 &7 ohms 2% 0,125W Macal oxide film 403/4/07181/470
k43 180 ohms 24 0.125W Metzl oxide flla 403/4/0718L7181
R&47 22 ohms 2% 0.125W Metal oxide film 403/4/07181/220
B51,75; 4.7k 2% 0.125W | Meral oxide Eilm 403/4/07181/172
Fi=)
R33 35k 24 0.25W Metal oxide fllm 03/4/05524/260
R54,58 20k 2% 0.125W Matal oxide film 403/4/07L81/203 |
‘ I
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s

Circulc [
ref. Lescripticn & Tolerance Marnufacturar & Plessey Part No.

R62,211 | 220 ohms 2% 0.125W Matal oxide film LO3/A/OTLALS22L

R6G,50, £8 ohms 24 C.123W Metal oxide £ilm 403/4/071817€580
97,98,

RE7 550 ohms 2% 0.12Z3W Moral oxide film 403/4/07181/561
RO 16 ohms 2% O.L1Z5W Metal oxwide film 403/4/0718L/16L
P RF3L204 27 ahms 2% 0.125W Metal oxide film 403/4/071L81/270
Ri? L1200 2% 0.125W Meral oxide film &03/4 /07181124
R20 5.6k 2% 0.125W Metal oxide film 403/4/07181/562
REZ,96 150k 2% 0.125W Meral oxide film 403/4/07181/154
354 Bk 2% D.125W Metal oxide film 403/4/07181/823
EB5 B20k Ax 0.33W Metal film 4ﬂ3f4fﬂ?l??f52ﬁ
| R&& 12k 2% 0.25W Metal oxide film 403/4/05524/120
R91,213 | 220% % C.25W vetal oxide film 403 /4055257220
R92 330 ghos 2% 0.25W Meral oxide film 4ﬂ3fﬁfﬂ5522f33ﬁ
B43 2ik 2% 0.25W Matal oxide film 40374 /05524722
®E5 820 eohms 25 0.125W Metal cride film 403/4/07181/821
| R2C0 varisble pot., Non-wirswound 404/9/05032/005

ik 10% 0.5
R202, 10 oghms 2% C.L125W YMetal oxide £ilm 403/4/071817100
203
E21C 100 onms 2% 0.125W Meral exide £ilm 403/4/07181/10L
R212 S0k 2% 0.25W Metal oxide film 403/4/05525/5€0
CIODES
D1,18 75V rev. max. IF (&AV) ING148 415/4/98869
0.0754
Dl Varzcter BEpF/ 4V Ferranti 20712 415/4/05833/0L3
Diz | Varaccor LOOpF/4Y 30V | Ferranti ZoT14 415/4/05833/0L3
VM
DL13,14 | varactor L83pE/4V 30V Ferrantl ZC705 415/4/05833/006
VR
ITRANSISTGRS
TRl 11 P=-N-P BCYTL v .ﬂl?fﬂfﬂl?ElfﬂﬂZ
TR3,9, FET 2FRES GLT/4 104370
14+
| TRG=T, | N-P-H Texas BF357TX 417/4/02162
(3,15 r
16,20 |
TRS, 12, | N=P=N BCLOSC 417/4/02028/009
19
TEL7,.8 | ¥=P=N ZN23BYA 41774/01881/001
| INTEGRATED GIRCULTS
¥L1,2% | Dual D-type Elip-flop | HEFA013ED | 445/4/03272/013
ML3,7# Jual prog. 3CD/binary Mocorola MCl45GHBLED 445744/ 10806/ 569 |
counter
concinued -
Oet.82 Page
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COMPORNENTS LIST continued s«

| Cireuit !
ref. Description & Tolerance Manufacturer & Ref. Plessey Fart lo.
MLE | Prescaler divider plessey S5P8660A 44574 /03153/004
(divide by 10}
MLB* Mono/Astable mulbi- National CD&Q4TBCN-A G43/6703234/047
vibrator
| ML9* Fhase locked lcop National CD4046BCHN-A 445/4/03234/048
ML1O* Gperational amplifier RCA CA3130EX 445/4/03193/003
MISCELLANEOUS
| ZTALL Quartz crystal 425/9/05034
6.0040 MHz
1cxol | RF oscillator 5.6 MHz | OSU8T7-22 §12/9/42981
L Transformer HEF 405/ 1/14488
T2,3,4 | Transformer 2F 405/ 1714464
L1,3,8, | Inductor BF, &7ul 10% £ES9751 MOOOL Fatt. A 406/4/32161/033
14,15 .
L2,11 Induccor RF, 100uH 10X | ES%751 HOODL Patb. & i 406/4/32161/037
L4 Inductor BF | 406/1/32236/0C3
3 Icductor 3F 406/1/32236/002
LE Inductor BF - A06/1/32234/CG01
Lig Inductor BE, 56-32uE | Cambicn 558-1192-18-00- | £06/4/31754/018
10% 00
L1E Inductor EF, Cagbion 558-1192-05-00- | 406/4/31751/003
0.539=0.56uH 20
L17 Inductoz RF Mullard FX4001 Bead 805/ /4,/1LB01/00L
BOARD 2 £159/1/51219
| CAPACITORS
€131, 47ul LO% av CECC 30201-003/016 PT Z 40274 /561227670
106
L2 2.2aF 10% loov Mullard 630-18-2322 400/4 /214147014
g1e3 G.3uF 10% 33V 402/4/56321/680
| S104, 10nF 5% 63V Wima Mk 52 435/4/90829/020 |
108,
109, .
L28,
1&g,
136,
138
C1l05, 220mt ax 100V Si{emens BR256l-Blild4—J 435/4/90827 /001
137
CLIY LCuF 1on 20V CECC 30201-003/016 ET D 402/4/56272/100
| C110 22nf 5% 63V Wims Mk 82 435/ 4/90829/012
c1il, 2.2nF 5% LCOv | Wima F®52 L35/4/90821/C03
118, ]
130,
Li3,
141
glL2 180F 2% Loov Mullard 632-10189 BO0 4/ 20674013
continued +a9
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wirculcs
ref. Description & Tolsrance | Manufacturar & Ref. Flessey Part Fo-
|
o &8aF 5% B3V Wima Mz §2 435/4/90829/015
127,
132
| C114 Z20pF 2% 1ouv Mullard £32-58221 L00/4/20674/026
€115, 470nF 5% 100V $iemens B32561-D1474J 435/4/90827 /003
131
clis, 100nF 10X 50V Wima Mk S§2 £35/4/90829/027
117, '
119
©L20 220F 1DZ 16V CECC 30201-003/016 PT = | 402/4/56132/220
| c121 5.6pF 100w Mullard 632-09568 400/ 4/20674/007
| 6122~ 12oF 2% 100V | Mullard 632-10129 400/4/20674/011
125
C125 L.7ar  5X 104V Wima FSKE2 435/4,/90821/005
€129 100pF Z Lo0v - | Mullard 632-3£101 400/4/20674/022
6133, iggp? 154 LOCV Mullard A30-02391 400/4/19430/008
134
Cla0 10nF  10% 100V 400/4/20673/002
RESISTORS
2101 5.6% 2% 0.125W Matal oxide film 403/4/07181/562
| R1C2 68k 2% 0.125W Metal oxide film 403/4/05521 /680
R103 10 ohms 2% 0.125W Metal oxide film 403/4/07181L/100
R104 | 68 ohms 2% G.123W Metal oxide filwm £03/4/07C8L/680
R105, L0k 2% 0.125W Metal oxide film | 403/4/07181/103
114
AL06, 3.6k 2% 0.125W Meral oxide film 403/4/07181/362
113,
L1446
R107, | 27k 2% 0.125W Metal oxide f£ilm 403/4/0718L/273
118
R1OS, 47% % 0.123W Metal oxide film 403/4/07181/473
139
%109, 220k 2% 0.15W Meral oxide film 403/4/05525/220
112, X
122,
K110, 22k 2% C.125W Metal oxide film 403/4/071817/223
Li%,
120
R1l1, 20k 24 0.125W Meral cxide film 403/4/07181/203
| 141,
142
RLLS, 27 ohms 2% C-125W Metal oxide film 403/4507181/270
5117 120k 2% 0.125W Metal oxide film 403/4/07181/120
RiZ21, 150k 2% 0.125W Meral oxide filao | 403/4/07181/154
I 145
R1E3, 2.2k 2% D.125W Metal oxide film 40374/07181/222
154 1
continued «..
Oct .82 Fage
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COMPOWENTS LIST continued 4.

Page 18

continued «--

Qct. 32

Circult |
raf. Descriptica & Tolerance Manufacturer & Ref. Piessey Part Ho.
R124 470k 2% 0.25% Metal cxide filam 403/4/0714%/470
RL26 Shk 2% 0.125W Metzl oxide film 403/4/071817563
r127, 3.6M 2% 0.25W | Metal oxide film 403/4/07118/010
164
' R1258 S60% 2% 0.25W fetal oxide film 40374 /07169/560
R129, 820 ohms 2% 0.123W Meral oxide film 403/4/07181/82L
161,
152
R130, 1M 5% 0.254 Metal oxide f£film 403/4/07118/001
131
| R133 2.7k 403/4/07181/272
RL37, LM 5% 0.25W Metal oxide film 403/4/07118/013
135,
144,
L4B
R140 7.3k 2% 0.125W Metal oxide film 403/4/07181/752
%143 18k % D.125W | Metal oxide film 403/4/07181/183
| R145 B8k 2% (0.25W etal oxide Eilm 403,/4,/05524/680
R147, | 18k 2% 0.25W Metal oxide film 403/4/03524/180
150
R150 100k 2% 0.125%W Mecal oxide film 403/4/07181/104
Rl51 5k 2% 0.125W Metal oxide film 403/4/07181/152
Fi52, 2.0% 2% 0.25W Metal oxide [ilm 403/4£/05523/220
153,
135 ! |
Rl36- 1.3k 3% 0.123W Metal oxide film 403/4/07181/332
159,
R145 13k 2% 0.125W Mazal oxide film 403/4/0718L/133
DICDES
| p21,23, | ¥ r=2g. 10V 54 400zW BZX79-C10 | 415/4/03830/016
{ 27 |
p2i V. reg. 12V 5% 40CmW 3ZX7%-C12 415/4/03830/018
p24-26, | 75V rev. max. LF{aV} 1HEL148 415/4/95889
28-31, | 0.075a ,
32 '
TRANSISTORS
TR2L,23,| N-P=X BCLO7 | 417/4/02028/001 |
ay
TRi2,258 | p=N-F BCYTO 417/4/01721/001
TRES H—P-u BCLOY 417/4/020258/000
LNTEGRATED CIRCUITS
| .
ML11,29,| Quad 2Z-input NAND gates HEF4Q1LBD 445046/03272/011
A7
MLLZ® Linear operarional amp. | CA3140EX | 445/4/03193/002 |
| I
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WARNING «

*DENOTES STATIC SENSITIVE DEVICE. STATIC SENSITIVE DEVICES SHOULD ONLY

EE HaNDLED AFTER TAKING ANTL-STATIC PRECAUTIONS.

MOVE OFR STORE ASSEM-

BLTY ONLY I CCNDUCTIVE PACKAGING.

Page 20

Oct.82

.



VoD

TRI1L

i0kH2

TRIS/TRIG
r\\ wfy=35-6 OF 39-4MHz
[ 5.//
YARLABLE
DIYIDE
E! PHASE
I T : : :_Ia 47 Sk E DETECTOR
gl P4
Lt L ML3
13 =
Iu
contpoL | 3B/EWHETI=T
LoGIC
BG?;D LagiamMitiagsl=|
1
_OGR
S FiliEr L&
ML D

TCEON
! 14 11 3| G-B8=z
il P NTaL
MLd MLIE |
| ZEMHIREF _ . o ss
7

Fig§ 2nd LO Synthesiser=nhlock diagram



. E30/HAI185-3

BOARD
TR&!TRE
L/_. + lo & 30-5=GEMHz (I + IBMHzZ)
ik woxa
57— TRT
53 aa_m oo
= TR 3 . s
[—-0-..!_ 39 §—EIM
i [
{TRE]
T i ELST LOCP |M LOCK =1  ML3SE
(R Eigel
I
[
BOARD 2 |
(el
| UMIVERSAL |77 i PHASE 1q9 3
L8 o, 2 Swiner o] COMPAR. ¢ I
ML2T ML ML 1Y [__mutaa
[ E
PROGRAM
IHPUT

o

LOOP 2
FILTER

FAST LOOP

WL E

SLOW LOQFP

iANALOGLE QUTRUT)

Pl
15 ) " a UNIVERSAL FHARE

21 BoamHz AEF oot R
= SIWVIDER |2l comMPaR g B I'H{':»!IEMI; B
MLIE MLIS[23) .

MLZE
i
L1 '
i
PROGRAM
INPUT

1 _— . o
SLOW LOOP 1N LOCK <2 MLZEC
et et Ay SR FIG 5h

Fig 6 Main synthesiser— block diagram



L19/HAMIAIBE-3

SHE |
1 I : F!TE -|I:--
| HF4
Rl SII |— i
Cye = ]
|

01& -| LA =

ALb - RS = o1 | |
TRz} R3_b+  A_FR19

L
[ETACEE] ST
] 2y
TRQDD;&-TRE i
p: '/‘ ?#‘Rﬂs
R TLETE | Rtﬁ
°) L7
NG N
O =
£ Ry

Fig 8 Synthesiser d i=
419/1/51216 lss 3 Sl board 1= component layout



! - 419/HAII8485°3

, =025 —
—JRYus [ T e _,_iﬂﬂ oy B = —{R160 [— o
O EE o bra =t o é O
ERET HE! TAs LS s
7|8
146
[ L T'FJ
| R
| | R 1 PL&
]EH91 i—g H=r
| 1 % E 1
= ML 2: e 2 ML 14 . WL 1S ML 2D
’-4':; 4 "‘| : | Meer |
o i & L
K - -
'_i 1 L _— —ruzz |
b - 8|
& —T" i 15
. i
bm:.s : & :; ML 12
(i LA il
1 & N RIS —RiEsl £ |
i e | TEE
| ¢ i S IS gmmrt sl (O Len? | L -
|4 RS P51 n [ RIET i
129 AL ,
prrr——— 1
= e | |
%};} U_‘f_‘__..: i RT
S wL1g wita| ¥ MyzT| @ (ML L 18 MLIT mea| @ |wzs
| |
| MLz i
| Fain i
e
Fray L Farm i st Loy Funt Fain. ﬁ-Liﬁl'
Sk cm[ ciog | : L_ -
e || el O : o
WL (5 | fe C1E3 oigE _
ama ] 3| | D | wus ML ML33 | o
rsl- - L =112 3= £
b 1 i
}";;'\I | i CAVER (MLs2| | 3
24 L 2% r 12] P & 7
ETET 1 e —R13}=

& er i) | M e —mizi - [end
i3

[
Lﬁ:L i
Ars T
- E
cb ML 330 P ML 6 :| WML AT
} :) WL 33 11
al &z 03 feg T
- P, o = | |
(R ' e 1
02 ; B
T Al RTe b ML 3 :} ML fe o :} ML 8
== (@i - D omuaz2
T3 t |
m = i Bl T [ i
BE ! + | rn:szl | i
E] .
':'1‘111* Y i ) e b ke 3lens faim
2L12 e ks T J A .I\
Ciga + Ek R g
-7 TFH I +
Tare = oM Jei = TF.1 ®
~712 | 3 : cidy |
g il ™ 5115 I

+
WL | ML 34
Bl v.;,:] ML 2§ |} ML 3 K Lol 'S
JReER | "1
fiall]

41947 /E1218 Iss 3 FNOTE. IT IS IMPORTAMT THAT LK! 'S ROUTED A5 SHOWM anD SECURED
TOMLIT BY a Dab OF IMBLLATING YARMISH.

Fig 9 Synthesiser board Z —compoenent layout




630/HA/38185-3

PZ3 BC ML23 Pin No.
0 +1 0+ 1 2 3 4
IT.
\ | 1 1 1 0 (FIXED BY MLZL)
|
2
1 1 1 1 (DON'T CARE)
3
1 1 L 1 (FIXED)
l—.
|
—

a'g 4'sg 2's 1's {Mos., of 100 Hz)

5] .
0 1 0 0 (FIXED)
R
| 5
6
1 1 L 1 (FIXED)
;_.
——
)
~ | 1 1 L 1 (FIZED)
e
g ] 1 1 1 .+ 1 (FIXED)
0+
) +k 1 1 1 0 (UNTIL PE3 = 1 AGAIN)

Flg.2 Frogramwing of Main Syathesiser Dividers MLZ3
Jeot.d2



630/HA/38155-3
COMPONENTS LIST continued ...
Circuik
| rai. |Uescripticn & Tolerance Manufacturer & Ref. Plessey Part No.
ML13,31,| Hex. inverter CD40GICN 445/4/03234/469
28%
ML14,15, Universal divider EEF4751VD 445/4/03272/751
23%
¥ML16,17,| Quad AND/OR select gate | CD4OLOBCHA 4454 /03234/01%
Zl%
ML18* pual D-tvpe f£lip—flep HEF4QL32D 445/4/03272/013
ML1G% Phase comparator and HC1456380PD 44574 /02383/5658
progs COunter
ML22% Quad D-type flip-flep CD4017S3CN 445/4/03234/175
ML24% Frequency synthesiser HEF4750VD 4457403277
ML25% Jual BCD counter CD4518BCH 445/4/03234/518
ML26,27 | Divide by 10/11 SPEcY0A (DC) LESSLSO3L55/013
prescaler
ML28,30,| Quad Z=icput HOBR gate Co4001BCHA AES/4F03234/C01
33,35,
I6*
ML32% Hexz Schoitc trigger/ CC4010EECKA 445/ 47032347106
inverter
ML34* f-chan. data selsctor CD&5120H GAELAJ03234/5312
| ML3%,44% Dual mweno. multi- | CEA0DEREX 445/ 47032347098
vibrator
ML4O* ! Quad tri—-state NAND R/S | CDA044BCNA LE5F4 /03234044
' ] lateh
ML4L* Iransistor array UL¥2004430 445/9/03252 ]
ML4Z*E Triple 3-input pos. NOR | CDAG25BCN 445/4/03234/025 |
Zate :
ML43* Juad 2-input AND pate CO40ELECH 4#5f4fﬂ3234fﬂ81}
ML4H 220k resistor network Bourns 430RR~-101-224 403/4/07113/001 |
5% f
HL&T 220k resistor nevwork Bourns 4208R-101-224 : G03/4/07075/220
2%
HMISCELLAMEQUS
L2L Inductor RF 47aH 10E 40674732161 /033
122,23 | Inductor XF Ferzite bsad FX4001 905/4/32161/033
PL4 Plug Z-way Zerg /5LE8-103-05 SO8/&4/ 222117003
{Lower)
PL4 Plug S-way Berg 85L65-109-05 508/4/22212/003
(Upper)
EL1 Plug ll=-way Berg 7518B-103-11 308/4/22211/011
{Lowar)
L1 Flug ll-way Berg 75168-109-11 508/4/22212/011
(Upper)
FLLEO PGB connector b male Barg 75168-103-06 S08/4/22211 /006
(Lower)
PLLO PCB conneacter b male Berg 73168-109-06 SOBS4S2221270C8
(Uppar)
SES FCE connecter 12 female | Barg 76323-208 SOB/4/24138/0058
- SK9 PCE conmector 12 female | Berg 76323-205 SOB/4/24185/005
Cot.52 Page 1%
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1 [DEH "L GARF ) I L 1

[

{Lan T GARE)

1 (FIXED EY ML1E) 8fa 4's 'y 'y (Mas. of 1 kilz)
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Program=ing of “ailn Synthesloer Dividers HLLS éng MLLE Fiz.-



pIIFHAFIB1RE~]

u s i .
ey o L} = — WA SCLEURN 4
. NSV I .
s —
droud g

st (L L L R )

= . I

K-
(o s

)
' i 1_.| -
w
- e anezra |
e
[ 1E 7t
.
g _.
w
i
e
our
dan
.
sy " P
— e
s v
Pemmiciy =l
CED —_——
ol — . Bl
LIipimi T — s —
T —
1
|
YhwE rAY * ..1
BED e |" P hEF
v e, —
3
I rEy (319 )
b i e = —
Ve e
mbRHIHG o
Siali &k UEVHED SaHnal Zoly BE HAHULLL == ¢4
TAKIHT 31 WE ERELARIPUE ok oM il aaiiualyg
EHE R COHOLT Il fada i | HEFES % 0 Ees 4ETd
WIS DRG] At 1) 155 3 ! - !
Fig 3a Synthesiser soced 10 tncuit boord Fig 3e

m Jam By



e

BROFHA L:
|
e Himn
o rhu L
[T =%
=yl i rLs
———= BT [t
IR e L R — R IE— T ST
§ f Ll gt
ik
1] o] [
, — xw 1 il 1T
R8T ] = = — 5
= T kw
= o :
ar FL _ _n__... nin P !
TH i 15 | i
£ 1
e ol i
an
L i ERL e AT —}- == . ]
s T Fer L e [ il v
| N, ] B fheal, Lt
| =i i ) svrinea MLE 2 ETE
AT - WL
| araLe - . [FES]
=t —1f] s el E5§ L ELIPINrS
o il ﬁ TR} el
. 20 o Mia [T T
M w4 = Iin [Taze [Tane o o | carmex
_ i P 2 ipow Lo | e =
i av — 5
Pt by ,..{J.n c e S .__..
n e w ek —
mill ;. L ey 3 _. ]
P PR —
ECh =
- aui
| L — CEL
T iTa
L
: > wr L
- et - B
2laE iy 2
RS T
R fsn ut
T 1y 2
R TLUTN] w | aal .-
PR B *tln Fet g
mhen | rfat =
_ Lt I [a]is |
o
[ g oivwcer, Afin o+ =
_._..uwn.._mnw —.|_". - E APUR pang T h
It i 1 ;
s kB persome FUIL e
[ o d fi 1w gera el | L
] LT e | | _uls HH I oegs
vl | | htar » ik 2l o
J S 1zm _ i
=1 4
_ N - T ) ELL
cH LT St ¥ -~ i
FATS o | E—
- g Tk,
2

5_..
GEFEN W HEML Lne DT 4
L1900 DA FEIZIRISRE 2} 1sn 3 %r PR B T O SAD gnd s HT CEMCE

Fig 32
-.....ﬁ_-Tn i 3
DypntE siser boond 1 circut diagram

Jan B



B30 HAABING -3

— ULIAEF

HERERS

=

LB

T
R L I
w3k cT AT N
LIS U AHR
LRI LT P HET

i ok
I

= AUk
el ¥

Fig 4a

g
i 1| e
,_\\ i S e
......U peE T ETTY

'

'

'

i

H

i

i

1

1

1

i

:

¥

'

v

e i
.JLF 5 V
wl [ee— !

i

H |

i

e m
1

1

1 s,

i

1

1

i

-.::.—,-
o,
=

FREEGA OHS, MOV 07 STIAD afAfe Ay
T MR IR PROAanis]
RRLFER JU HEVR LI

UL
w_n. 1
wi LA _
i
Ll i :
- H
i
1
i
- L
b
i p
oy |2
e
e R e _H~
. T |
-u....n____... AWLY LIRCA PRI 2ED | Shi1] Iss,;
e o
o Mz

Synthesisa

r boord ¥ -

circuit diogram

i



m LT

SIAMNE SERSIVE CEeICLS Askun
cHLY BE AANOLED CETER Tepmed;

[ET
EHE LU .oy
PLA:
AT FL
FHELEHT m—

[T

oot am "N
REaNY

Lanimar

i b ey

- Tate S

' WAHHIR

-. .|:|

BED

TOWES

=l= .-i?a|_l BEE ._._ BE

A 1

READNY

MWL PN A
ELEPR

TR —t

s
D iouilll

he

Al
=T

UCH AF

D% iy
LI R

o [ |28

®_s mv. i) |

BTUI0A S P12T1E | She 20 Tusd

Fuo4b

don B

e T N1y
“._ _ul._n...:..._n_..m"_p

o, s, T -
S¥Nthasiser Boed 2 0 coepon dlegrem




630/HA/38186-3

THIRD LINE SERVICING
OF
IANDPASS FILTER MODULE 630/1/38186
(BPF BOARD 1 - 415/1/51222)

(BEF BDARD 2 - 419/1/51223)

CONTENTIS
Fara.
Technical description
Introductica Ve o . w8 o o .ai S e 1
Circuit description e i aas T - S R g 3
Bandpass filters G e e, pr . - P g 4
Receiver Sirst IF wixer circuit  ses i e - - - 11
Testing and alignment ... e il s aaa - . ‘e 12
Components list ‘o pymi . F it . Wk e . 13
TABLES
Table Page
1 Frequency bands and conneeting relays e rod cas =F “eii 3
TLLUSTRATIONS |
Tig.
1 &F path between boards 1 and 2
2  RPF board |l : circuit diagram
3 BPF board 2 : eilrzuib diagram
4 BEF board 1 : compernent layocul
5 BEF beard 2 : compenent layout
TECHNICAL DEZCRIETION
Introduction .
1. The Bandpass Filter (BFF) wmodule comprisas twe printed circuit boards.

Intzreonnection betwsen the boards is by beard mourted pins and sockets con-
necred as follows:

Boawd 1 Zoard 2
[ Lower) [UEter]

5E6 counected to  SKS
SK9 connected to SKZ2

iz. SKE/1 conmected to 5K4/1 ace.

1

Doet.82 Fage L
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P The twe boards provide the circuitry fori

(1) Eight bandpass filters, any ou2 of whiech can be individually
inserted inm the RF transmission path by the operation af reesd relays-

(2) A low pass filcter netwerk at the output of the bandpass filter
stage.

(3) A receiwsr first intermediate frequency {lst IF) wmixzer stage and
a 35 MHz band-stop Eilter.

Circult dascription

3. Circuit diagrams c¢f the two boards forming the 2TF module are giwven in
Figures 2 and 3. The mixer circuit and the 3FF's are not associlated in any
way and are treated separately in Che fallowing description.

Bandpass filters (Figs.2 and 3)

4. Four of the eight BPF's zre locatsd on each board and the BF path between
the boards is illuscrated in Figure L.

PLE SAMDFASS EK 1
RFIN s  FILTERS ; Low Pass L *F cut
[BANOS 5-8) .
~ SK3/5 L _ - sk LS BGARD 2 [UFPER)
¢ éﬁ g BCARD 1 [LOWER)
SKE /5 SKE/S

BANCPASS {
FILTERS S

(BANDS 1-41

Fig-1 RF path between boards 1 and 2

Pagz 2 Oor.52
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e



630/8a/38186-3

5. The frequency bands are siown 1n Tabys 1 which alsc shows which relays
are set to selsct the filter for each band.

Table 1 — Frequency bands and connecting relays

Band | Frequency range (MEz) Relays !
| 1 1.5 = 2,19 | RLK/RLO )
2 2.2 = 3.1 R1LL/BLP ) Board 1
4 5.2 = 4.56 RLM/BRLG ) {(Lower)
4 4.6 = 6.59 RLJ/RLN ) N
> 6.6 - D.59 RLD/RLE )
& 9,6 - 15,89 BLC/RLG ) Board 2
7 | 13.9 = 20.19 RLE/RLY (Upper}f
3 i 20.2 = 29.99 RLA/RLE )

Ga The teed relays ars bistable; sach pair of relays has its own SET line
but ail the relays (8 palrs) share a common RESET line which enters the module
at PL3/6.

Fis Consider che operation of the module for a frequency in the band 1.5 -
2,19 MEz. The external control circuitry (eg. microprocessor) will generats a
short OV pulse on the 3aND L SET line conpected to PL1/3 or bozrd Z, This is
vouted via R4 and SK4/3 te SK6/2 on Board 1. ZResistor Rl and capacitor C40
suppress transisnt voltages produced when the OV condition 15 disconnected
from the ralay ccils. The OV om SK6/2 of Board 1 snergises coil 2=3 of ELO
which makes contacts ELOS1l and RLG/4, counecting the incoming BEF signal to the
Band 1 filter network. The same pulse on zoil 5-6 of RLY makes contacts RLE/4
and RLE/7, connacting the output of the Tand 1 filter via SK&/5 (2caxrd 1) and
5K4/5 (Board 2) to a low pass filter. The three secticns of this filter (L1,
L2 and L3} are tuned for maximum inscrrion loss at 35 Mz, 51.20 HHz, and
87.96 MHz tespectively., After filtering the RF leaves the module at SKL.

2. When the operabting frequency in use ig changed o one in another band, an
OV RELAY AESET pulse from the external control circult resacs relays RLO and
ZLE and ceanects Lhe izput and output of the Band L filter to ground via con-
racts RLD&/7 and RLKL/4. The filter appropriate to the new working freguency
{s then connected in the XF path by an OV pulse on the appropriate BAND EBET
line.

9. ter FL1 prevides a harmenic trap on the PA side of the Tilter serving

Band

i

i g

10. Crounding the inputs and outputs of all the filcers mot in use prevents
any mutual coupling interference with the working filcer.

Receiver first IF mixer circuit (Fig.2)

11. Signals received by the radio in the range 1.5 — 30 Miz ara connecred to
rhe first IF mixer stage on Board 1 at Rx INPUT, PL7/6. The Rx giznal is then
routed through a low pass Ifilter network which is tuned (L20) to reject fra-

quencies of 38 Miz + 100 kHz. After filtaring the signal is transformer coup-—
led by Tl to a balanced modulater Wil where it is mixed with the local pscill-
ator freguency in the raoge 389.5 - 68 MHz whish will yield z 38 MHz difference

with the incomiag signal carrier Ifrequency. The oubput Izom the mixer 1nts

Der.82 Paga 3
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the primary ef T2 is the first IF frequency of 38
frequency components carried by the teceived EF.

board at PL8/4&.

Testing and allgnment

MEz modulated by the audioc
The lst IF signal leaves the

12. Testing and alignment information far the BEF module is given in Part &

of rthis manual.

COMPONENTE LIST

13, The principsl component parts of Aandpass Fllter Module 630/1/38136 are
3PF HBoard 1 - 419/1/51222 and BPF Board 2 - 419/1/51225.

14, The principal component parts of the twe boards are:

| Cireculc
| ref., | Descripticn & Tolerance Manufacturer & Ref. Plassey FPart Ho.
BOARD 1 (419/1/51222)
~ | CAPACITORS
C50 g2pF 2% 100V Mullard 632-34829 400/4/20674/021
£51 L3apF 12 400V | ITT 454-49/MS39 438/4/25904/072
052 150pF 2% 100V Mullard 682-34151 400/64/21413/024 4
c53 | &6pF + Lp? 400V ITT 454-49-66-L1pF-400V | 438/4/23904/094
C54 26pF + LpF 400V ['TT 454=-49-26-12F-400V | 438/4/25304/087
C35 L5pF 2% Loov Mullard 532-10159 40074 /206747012
C56,57 | 100nF 10% 63V Wima MKS2Z 435/4/90823/C16
C58-61 10n¥ 10% 63V Wima MK32Z 435/4/90829/023
Ch2 L00OnF 5% lo0v Sicmens B32560-D1104J 4L35/4/90317/014 |
| C63,54, | 168pF 1% 400V ITT 434-4% 438/4/25904/069
72,73 | 400-168-17%K589 '
C65,66, | 460pE 1% 400V ITT 454=32 43B/4/25907/05%
76,77 400=-460-1%MS139
C67,68, | 306pF LE 400V ITT 454=52 438/4/25907 /060
50,81 400-306-14M8139
59,70, | 2&3pF 1% 400V IFF 454-89 438/4/259047070
84,85 | 400-243-1714589
| ¢71 7l2pk 1% 400V ITT 454-52 438/4/23507/063 |
£00-712~1%M5139 1 '
C74,75 | 879pF 1% 400V ITT 456=52 438/4/25907 /065
) 400-879-1%M8139
c78,79 2.166n7 1z 125V ITT &54=-52 438/4/25907/06L
125-2166=-1%M5139
CB2,83 1.75C0oF 1% 400V ITT 454-52 E38/ 4725907 /062
400=1750~1%M5129
£86,587 1.264aF 1% 400V TT 454=32 538/4/25907/064
4oU-1264-12MS139 '
C85,89 | 250pF 1% 400V ITT 454=49 538/4/23904/071
400-230-1%M88%
€50 1.336nF 1% 400V ITT 454-52 438/4/25907/066
400-1336=1EME1 3G
¢91,92 | 507gF 14 400V IIT &54=52 438/4/25907 /067
! 400-307-1%M8139 ‘

continued

Page & det.B82



COMPONENTS LIST continusd

630/EA/3818

6=3

Citcult |
ref. Description & Tolerance Manufacturer & Ref. Plessey Farc No.
93 A3pF 2% loov Mullard €32-3433%9 400/4/20674/01¢ |
C%4,93 L2pF 2% loov Mullard 632-1012% 400/4/20674/011
RESISTORE
| R12 1.3k 2% 0.25W | Metal oxide filwm &03/4/05523/130
R13 390 ohm 2% 0.25W | Metal oxide film 403/4/05322/390
Bl 470 ohmo 2% 0.Z3W Metral oxide film | 40374 /05522/470
El5 200 obm 10% 0.5W Wire—-wound 404/9/03032/008
{variable}
Rl6 51 chm 2% 0.23W | Metal cxide Iilm 403/4/05521/510
INDUCTORS
| L20 Cambion 406/4/31715/002
558-1192-02-0C-00
L21,25 | 47 uH + 10% 406/4/32141/033
L2Z 0.22 uH + 10Z 406/4/32161/003
L3 0.33 ul T 10% 406/4/32161/007
Li4 0.47 ul + 104 406/ 4732161 /009
126,34, 406/4/31844/015
41
L27,36 ﬁﬁé{l{Elﬂﬁéfﬁlﬁ
128,38 | 406/1/31845/017 |
L2932, 406,1/31844/018
40
130 406/1/31844/013
L3l 406/ 1/31844/020
L33 406/1/31844/022
| L33 ! A0E/L1/31B44/023
| L37 L06/1/318447024
L35 ﬁﬁéflfBlEdeﬂESl
MISCELLANEQUS
ML1 [ntesrated cck. Mixer Plessey SLO4LCCDE 445/4/03382
ALJ, K, Zzlay 2700 ohm 24V Thern RELZ-24 507/ /4051837003
L,M, N,
G!"-:"I'Q | ;
ol,az Dicde — switching INSG1SE 415/ 4&/98860
D3 Dinde — 3.3V regulator | BZX79-C3V3 | 415/4/05830/004
Tl Transformer BF GOa/1/32253
T2 Transformer BF 4061732254
AKA, 9 Socket B-way 76323-206 508/4/24189/0C6
BOARD 2 (419/1/51225)
CAPACITORES
|
I
4 8 | l2pF 5% 400V ITT COOB GUC/4/21282/00L
€2,3,15 | 82pF + 1p7F 400V | ITT 434-60 ox 438/4/25913/007
| Stability MS39
conkinouad «..
Dot.82 FPag

e 3



630/HA/38186-3

COMPONENTS LIST continued ..-

Cireuit |
ref. | Descriction & Tolerance Mapufacturer & Ref. FPlessay Part Ho.
£4,5 57pF += 1pF 400V ITT 454-50 or 438/4/25913/004
- tability MS3®
cé 37pF + 1pF 400V ITT &54-60 or 438/4/25913/002
B Stability MSB9
c7,8 6lpF + 1pF 400V ITT 454-60 or | 438/4/25913/005
Scability MSES
9 15pF 5% 100V 400/4/19301/150
CLl 63pF + LpF 400% ITT 454-80 or 438/4/25913/005
tabilicy ML8%
€1z laF 10% 100V 435/4/790821/0L1
cl3 1A0DF 1% 400V ITT 454-49 or 438/4/25904/030
Stability MESY
Clé 52pF + 1pF 400V ITT 454-60 or 438/4/25913/003 |
Stabilicy M359
o4 L o 86pF + 1pF 400V ITT 454-49-86-1oF-400V | 438/4/23304/093
Cl18,19 | 123pFE 1% 400V ITT 454-49% or 4538/4/2590C4/098
cabilicy Y589
20,2 138pF X 400V ITT 454-49 or 438/4/25904/092
Stebility MS&2
C22,23 | 244pF 1% &00V ITT 454-49 or 438/4/25904/077
Stability MEEY |
o224 | 297 pF 1€ 400V ITT 434=32 ot 438/4/25907/068
Stability M313%
€25,35 | 297pF 1% 400V ITT 454-49 or 438/4/25904/078
' Scabllity MS89
Ci6,27 133pF 14 400W IIT &4£54-49 ar 438/4/25904/C79
Stabillty M350 |
Ci8 45¢F 1% 400V | ITT 434-49 or 638/4/25904/097
|  Stability MS&9 . !
c29 | 149pF 1% 400V ITT 434-49 ot 438/4/23904/081
; Stability M389
C3o f0pF + LpF 400V A38/4/25304/092
€31,32 95pF T LpF 400V ITT 454-49 or 438/4/25904/035
Stahility M58%
33,34 | L68pF + LlpF LOOV ITIT 454-49 438/4/259047069
400-168-1ZM589
£36 331pF 1% 400V ITT 434-52 or 438/4/25507 /069
Stabilikty H3E9
C37-55 100nF 5% 100V Siemens BI2360-DIL10C4J 435/4/90317/0L4
rhé 350pF 1% 125V ITT 454-49-125-350-1% 43874723904/ 082
RESISTORS
i R1-8 120 ohm 2% 0.25W | Metal oxide filwm 403/4/05522/120
E9 18 oho 2% (0.25W | Metal oxide film 403/4/05521/180 |
INDUCTORS
I
Ll 0.107 uH 406/1/318453/00L
L2 0.247 ull 406/1/31844/00.

continued ..
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COMPOMENTS LIST continued ...

630/84/38186-3

BLH

Circuic !
ref. iDescriptiun & Tolearance Mazanufscturer & Ref. Plessey Part No.
i
L3 ¢ 0.227 uE 406/1/31849/001
L4,14 T.134 ud 406/1/32158/001 |
L5345 G.257 ud j&DﬁflfSlE#ﬁXUﬂz’
L& 0.568 uld 406/1/31844 /007
7,17 0.598 uH 406/1/31844/00%
g 0.342 uH 406/1/31844/003
1.5 1-89 ul 406/1 /31844006
Lo 2.67 ull 406/1/31844/010
f L1l L.0% uB 406/ 1/31844/004
| L12 D.438 ull 406/1/31844/005
L13 0.815 uH 406/1/31844/011
Li& P 0.438 ull 406/1/31844/008
|
MISCELLANEQUS
RL4 to | Resd ralay 2700 ohm 24V 507/4/05183/003 |

L3 Plug 5-way Berg 75168-103-05 508/4/22211/005
{Lower’

PL3 Plug 19-way Rt. angle Barg 75168-109-05 508/4/22212/0C5
(Upper]

51 Socket 350 ohm RT- angle | Radiall R115.686 508/4/22110

SK2,5K4 | Socket Berg 75302-001 508/4/22131

FLL | Filter J 422/1/07829

{ !
Qer.82
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1 Powar amplifier beard : circuit diagram
2 Power amplifier board ! compenent layout

TECHNICAL DESCRIPTION

Genaral

1 The princizal function of the Power Amplifier Board is to boost the Tf
output of tha radic intermediate frequency (IF) stage and provide an culput
capability of 20W pep at the 530 chm output socket of the radic. The amplifier
circuit includes:

(1Y A low-pass filter Lo SUppTress the image produced by the mlxing
process on the precading IF Board.

{2) A three-stage power amplifier.

.
£3) An automatic level control circuit {ALC) to stabilise the osutput
powar and prevent damage to the output transistors 1fF excessivs input
signals or sxternal mismatches cccur 2t the cutpul,

3. The board alse carries a VSWR comparater clrcult which is not a functbiom=
al sart of the power amplifier circuit itself, but whizh eperates in conjune—
sion with a VSWR datector circuit en the antenna tuning uniz (ATU) to produce
a signal to the Synthesisar Board, if the VEWR is worse than 3:1,

Circuit description

3. The circuib of the Power Amplifier Board 1s given iIn Fig.l. The circult
descripticn which follews is divided into four parts, namely:

o

(L) RF path.

Jec.B2 Page |
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(2} Bias circults.
(3) Automatic level centrol {ALGY .
(4) VSWR comparator.

RF path

4. RF input to the board from the preceding IF stages 1s at PL1/6. The
incoming signal is routed through a low-pass filtar comprised of two rascnator
¢ircuits. The resonators are tumed Lo reject 54.84 MHz (L2/C6) and 3%.03 Miz
(L3/C8) respectively.

5. After the filter the RF path is chrough a gain cootrel atbenuater formed
by the four PIK dicdes D1l to D3, and D10. Attenuation ls conkrolled by & de

voltage level gencrated by the automatic lavel conttel eircuitry (ALC) which

regulates the base drive of the Ifirst amplifier stage; the class A amplifier

circuit of TR3.

6. The amplified signal on the collector of TE2 is transformer coupled Lo a
class AB driver amplifier (TR4/TR3) wnich in tura is transformer coupled (T2)
to the power output pair TR6 and TR7 which also operate in class Ak. The
amplified RF output is routed via the Tx/8x relay RLA to leave the bozrd at
PL3.

Bias circuits
7.  The blas for the Class A stage is fixed by resistors RS, RLO and R11
which sets the de base voltage at about 4.3 volts.

B. Bizs For the driver stage tranalistors TR4 and TR3 is controlled by the
voltage across rasistors RL7? and RISB vospectively. This voltage is coatrolled
by the driver stage bias ecircuit wiich includes RS9, R40, TR17, and TRL& which
proevide 2 constant voltage saurce for these resistors to the centre poiat of
-ransformer Tl secondary. Potentiometer R33 provides am ad justmant to set the
bias, and TR17 zets as 2 thermal sensor to provide temperaturs compensation.
when used for high power Ctraasmissions the RED path 1s open cireculs at cran-
sister §l, but when low power is selected 03 is switched off and QL is turned
on. Resictor B66 is then grounded and effectively in parallel with the resis—
tance hetween R3Y wiper and ground, increasing the bias voltage to the ampli-
fisr stage. .

¥. 4 similar circui:s coafiguration is used for the outpub stage Dias across
B73 and R24. The outyut stage bias circuit includes R65, 67, TR19, TR0, and
TR2Z1. Ina this circoit TR19 acts as the thermal sensor,

futcmatic lavel contreol

13. The forward and reverse power componants are monltored at the cutput of
the Power Amplifier Board by coupling netwerks which are connected to the oub-
put path by capacitors C26 and C30 and transformer T4. The capacitors provide
a sample of the line voltags; ths transformer a sample of the llne current; to
the coupler nebwork whers they are compared Zor phase and magnitude, rectifisd
{D4 and DB) and produce a resultant dc voltage at the juncticn of R2I/R3I0.  As
the Forward power increases the value of tne resultant de veltage will follow
propertionally. If the reverse power component inereases sufficilently, due

Pags 2 Oer.82

e b e e & - &«

;
L

by G e G e

e



4£19/H4/51228-3

perhaps to 2 mismatch on the cutgoing line, D3 will no longer bs veverse
bissed and the resultant standing voltage it R29/R30 will be dapendent only
an the reverse ccumponent of output power.

11. Thus any rise or fall in the peak envelope power at the output of the
amplifier will be teflected by an increase or decreass ia the resulrtant vole-
age appearing at the junction of B29/R30. Tais voltage is connected to the
input of ths ALC cireuit at ML1a/3 where it 1s amplified and applisd to the
inverted input of ML1B. Hence any sudden increase in voltage at ML1A/3 will
cause a proporticnate raducticn at ML1B/7. The emitrer of TRL3 must track
this falling voltage (to maintain the 1.4V differential due to Cl4 and TR13
ete.) and in turn the emitter voltage of TRL5 must follow suit. Hence the de
voltage connected via L4 to the TN diodes is decreased causing an increase i
attenuation of the incoming signal.

12. tonversely, if the eutput power level falls, the forward bias cn the PIN
diode attenuator will inerease to produce a reduction in attenuation of the
incoming sigmal. To prevent the ALC reacting to the reduced pep in the space
watween each word of a rransmitted message, & 'fast attack' "slow decay' fea-—
ture is provided by capacitor C46 and resistor B53. The capacitor can dis-
chargs quickly when & sudden increase in pep is detecred, but the 220 kilehm
resistor (B33) in the charging clireult ol C45 ensures a delayed reaction to a
drop in the output pep level.

13, ©Sotentiometer R4E allows the refersnce voltage on MLLA to be adiusted to
set the cperating thresheld of the ALC cirecuit. When operating on low power
(LP) the LOW LEVEL COMMAND input on PL1/4 is at logic 0 and traonsistor Q3 is
rurmad off removing tne OV condition at the junctien of RI4/R43. Thla causes
transistor Q4 to ceonduct, comnecting the 2.7V zener dicde DY across potentio—
meter 346 to reduce the reference voltage om ML1A and the operating threshold
of the ALC. Traasistor Q5 is swicched on when working LF to complete the R40D,
G35 path to ground. This Increasas the amount of attenuation introduced by
the PIN diodes at the signal input to the amplifier.

14, Thermistor 242 has a positive tamperature coefficient; when the tempera-
ture rises to 110°C its resistance increases rapidly te 1 kilohm ané tne con-
sequent increase in the dz volrags on ML1B/# lowars the operating thresheld of
the ALC to increase the amount of attenuatlon introduced by the PIN diodes.
This effectively reduces the level of outpub power deliverad by the amplifier.
15. 4 current momiter eircult inm the ATU produces an analogue dc volbage out-
put which is proportional to tne current thzough part of the RF matching nat-
work. This voltage (normally about 1.5V) is connecbed to input PLZ/3 on the
P4 Board and reuted to the non-inverting Lnput of MLZB. An increass in RF
current in Fhe ATU matehlng network will produce an increase in the wvolzage
level inte ML23, and when this is greater than the reference wvoltage on the
‘averting inpet of ML2#, the output of the comparator (ML2B/7) will go posi-
tive, and transistor Q2 will be turned o=u. This zrounds the LOW LEVEL COMMAND
line and restricts the amplifier to a low power output.

V5WR comparator
16. The circuit formed by ¥L2A and its asscciated pcomponents acts as & com=
parator for the VI and VR iaputs on PL2/7 and PL2/6 respectively. The veoclrtage

level on these twe inputs is comtrolled by a VSWR detector ln the ATU, and the
comparater ls set to produce a logic L output on PL2/5 1f the VSWR detected is

Qct.82 Page 3
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worse than 3il-

The VSWR comparator circuit is located on the Powar Amplifier

Eoard, but plays 0o part io Lhe operation of the amplifier clircuit.

TESTING AND ALLGNMENT

17. Testing
of this manual.

COMPORENTS LIST

and alignment informatiom for this board will be found in Part 4

Fage &4

continuad +..

Dect.82

18. The principal component parts of Power Amplifier Board 419/1/51228 are:
Citcuit |
ref. Description & Tolerance Manufackurer & Ref. Elassey Part Koo
CAPACITORE
c2,10- 10nF  10Z 43V Wima MKS2Z 435/4/90829/023
12,13,
33,38,
41,43,
44,48,
50,51,
53,56,
55,57,
38
5 95pF = 1pF 400V 258070 NOD2 C2AED-C. 438/4/25351/950
Cé 30pF + lpF 400V B59070 NJ02 C2AED-C 438/4/25331/300
7 144pF 1% Loav ES9070 NO0Z C2AED-C 438/ 4725322/ 144
;! 102pF 1% 100V 539070 NOOZ C2AED-C 438/4725322/102
c3 58pF + 1pE 400V | BS9070 NCOZ CZAED-C 483/4/25351/580
Cl4,29, 1aF  20% 100V Wima F%S2 . 435/4/90821/001 |
39,36 !
215,16, | lOnF 10X LOOV B59G75 K024 Patt.B 400/4/18314/100
20-22,
40
€17,24, | 100nF 10X 100V 3159075 N024 Pate.C 400/4/19495/100
25,31,
15,36
c23 L50pF 5% 100V BS9075 N023 Patt.3 400/4/19302/150
26,30 | 2-1tpF variable 300V Mullard §0%-05003 401/9/98059/003
G27,32 82pF 2% 100V Mullard £32-34824 L00/4/20674/021
| c28 33pF 2% (T00V | Mullard ©32-34339 400/4/20674/016 |
| 834,45 | 10uF 208 35W B59073 FOOZ or FOOS b 402/4/535748/013 |
037 130pF 2% LOOV Mullard 632-34151 | 400/4/20674/024
Ch4z 2ZuF 208 25V 4024/ 557477015
Ci46 L,7uF 20%  35Y 402/4/55748/011
Ch47 2.2oF 20% 100V Wima FKS2 435/4/90821/003
C49,52 | 470nF  20% 35¥ 359073 FO02 or FOU3 402/4/55748/003
RESISTCRS
R7,Ll5 51 ohe 2% 0.25W Metzl oxide film 403/4/03521/510
| RE, 34 390 ohm 2% 0.25W Metal oxide film 403/4/05522/3%0
i i

S
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COMPONENTS LIST continued ..
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Clrealt l !.
rel. Descripticn & Tolerance Manufacturer & Ref. Plessey Part No-
9,10 3k 2% 0.25W Metal cxide £film 403/4/03523/300
Rl 330 ohm 2% 0.25W Metal oxide film 403/4/05522/330
Rl2 120 ohe |, 2% 1W Metal oxide film 403/4/05222/120
R13,47, 1k S 2% 0.25W Meral oxide film 403/4/05523/100
50,56, .
63 .
Bla 10 ohm 2% Q.25 Metal oxide film f 403/4/05521/100
B15,40 47 ohm 2% 0.23W Ketal oxide film 403/4 /055217470
Rl7,L8, | 100 ohm 2% 0.25W Metal oxide film 403/4/05522/100
23,24;
52
®19,20 3.3 ohm 2% 0.25W Metal oxide film 403/4/07148/330
| R21,22 91 ohm % 0.25u Metal oxide film 403/4/05521/910
| R25,26 | 150 ohm 2% 0.5W Metal oxide film 403/4/05322/150
R27,28, { 150 ohm 2% 0.25W Metal oxide film 403/4/05522/150
32,33
g29,37, | 10k 2% 0.235W Wetal oxide film | 403/4/05524/100
49,81,
57
330 9.1% 2% 0.25W Metal cxide film 403/4/05523/910
R3I1,38, | 47k 2% 0.25W Metal oxide film 403/4/05524 /470
I 43
B34 15k 5% 0.25W Metal oxide film 403/4/05524/150
R35,75, | 100k 2% 0.23W Metal oxide film 403/4/05525/100 ¢
76,78
B3k 36k 2% 0.25W Metal oxide film 403/4/05524/360
R39 5.1k 2% 0.25W Metal oxide f£ilm 403/4/05523/510
241 1530 ohm 2% 0.25W Matal oxide Ifilm 403/4/05522/130
42 1000 ohm U.69W ITT YClOOTIB 403/4/07179/004
{Thermistor)
| R44,55 | 220 ohm 2% 0.25W Metzl oxide film 403/4/05522/220
| R43,5L, | 2k 2% 0.25W | Metal oxide film 403/4/05523/200
24
R4 4 5k 10% 0.5W 3329H/81E 404/9/05032/005 |
(Variable) |
R4S 22k 2% 0.23W Metal oxide film 403/4/05524/220
R31 L3k B 00,250 Meral oxide film 403/4/05524/130
53 220k 2% 0.25W Mezal oxide film 403/4/03525/220
857 4.7k 2% 0.25W Metal cxide film 403/4/03523/470
| RS3 56k 2% 0.25W Metal oxide film 403747065524 /560
R59,55 1k 10% 0-5W { 3329H/81E 404 /9/05032/003
(Variable)
R60,83 | 360 ohn 2% 0.25W Meral oxide Eilm 403/4/05522/360
REZ 510 ohm 2% 0.23W Metal oxide film | 403/4/05322/510
RAL 8.2k 2% 0,25W Metal oxide film | 403/4/05323/820 |
RE56 3.3k 2% 0.5W Metal oxide film | 403/4/05323/330 |
A68 00 ohm 2% 0.25W Matal oxide film { 40574 /08322/300
R&7,70 | 820 chm ZE D.25W Meral oxide [ilm { G03/4/053522/82C |
69 120 chm 5% 2.5V Wire-wound 403/4/043522/120 |
R71 10 ohm 2% D.25W Maral cxide film 403/4/05321/100
continued e
Jet.82 Page 5
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COMPONENTS LIST continued ..

M. 4

Circuit
reil. Description & Tolerance Manufacturer & Ref. Plazsgey Fart He.
R73,79 L0 BZ 0.25W ¥ullard VRZ3 Metal glaze 403/4/07113/013
R77 27k 2% 0.259 Metal oxide film j 403/4/05524/270
280 { 470 ohn 3% 0.254 Matal oxide film 403/4/05522/470
R82, 33% 2% 0.25W Metal cxide film 403 /4/05524/330
RE5 4.3k 2% 0.254 Metal oxide £ilm 403 /4/05523/430
| R85 560 ohm % 0.25¢ Metal oxide film | 403 /4/05522/560
DIODES
D1-3,10 | P-1-¥ switching 0.25W | AEI type DBZBA4SE 415/4/05750 [
D=7, Switehing 1NG148 413/4/98889 |
13,14
D9 2,7V regulator 0.4Y BZX79-C2V7 | 415/4/05830/002
D11.12, | 5.1V regulator 0.4W | BZX79-C5V1 415/4/03830/009
16
D15 15V regulator 0 .40 BEZX79-C1l5 415/4/05830/020
iTEﬁHSISTDR
TR3 N=P=N 2ZH3866 [ 417/4/01775
TR4,5 K-P-H 2N3553 417/9/018L4
TR6,7!! | N=P=N {BERYLLIAIL) Mullard BLWE3 417/4/04368/005
TR13 P-H—P 2TX300 417/4/02035/001
TR14,15 | P-H-P BCY70 417/4/01721/001
TRL5,17,| N-P-H BCLO7B 417/4/02028/004 |
| 15 |
] e
TR18,2L | N-P=N BFYS1 417/4/01737/002
INTEGRATED CIRCUITS
ML1,ML2% Operational amplifier RCA CAJ24CEX G45/4/032T74/001
_ | (Dual)
MLI Transistor array RCA CA3146E | 445/4/03275/001
1 |
INDUCTOR .
vVariable 406/1/32256/001
L3 VYariable ROG/1/32256/002 |
I L4 G 7l { BEO751 MOOCOL Zabb.A ANB 432161 /033
L5-7 15ull B$9751 NOOOLl Patt.a | 406/4/32161/027
Lid LuH LO6/4,/31754/001
L11 Inductor, &F 406/1/32373
L12 1mH E59731 NODOL Pakt.a 406/4/32161/043
Ll3 100ul B39751 NOOOLl Patt.4 406/4/32161/G37
FL1,FL2 4uH/27 ohm 406/1/32237

Page 6
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COMPONENTS LIST continued ...

Circuit
ref. Dascription & Telerance Mzpufazeturer & Rel. Plessevw Part Fo.
MISCELLANECLS
Tl Transformer BT 60571 /14470
| T2 Trensformer RF 405/1/14471
I3 Iransformar EF 405/L/14472
I4 Iransforner RF A03/1715473
(Secondary)
Coaxial (T4 Primary) j 530/1/42958 |
RLA Relay 1250 ohm 24V 507/9/050087 /007
PL1 | Plug Bt. angle Berg 75168-103-03 508/4,/22211/003
{Lowet) ’
|E‘Ll Plug RL. Angle Bexrg 75168=-109=03 508/4/22212/003
(Upper)
PL3 Plug 50 ohm Radi=ll RL14.426 50874724150
| f
WARNING .. -

XBENOTES STATIC SENSITIVE DEVICE. THESE DEVICES SEOULD QOWLY BE HAKDLED
AFTER TAKIHG ANTL-STATIC PRECAUTIONS. MOVE OR STORE ASSEMELY ONWLY IN
CONDUCTIVE PACKAGLEG.

Qet.B2 Paga 7
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Fig 2 @A board —component layout
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THIRD LINE SERVICING
OF
ANTENNA TUNINC UNIT MODULE
(ATU BOARD 1 - 419/1/51231)
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TECHNICAL DESCRIPTION
Introduction
L The Antenna Tuning Unit (ATU) module comprises two princted circuit boards

designated ATU Board 1 and ATU Doard 2 respectively. Electrical connection
~etween the two ooards is by board mounted six—way plug and socket conneccer
(FL7 on Board 1 and SK1O cn Board 1), The principal functicn of the ATU lis
to matsh the impadsnce of the radio antenna to 53U ohms at che transmission
frequancy in use.

5, Mgst of the circultry is carried on the larger of the two boards, Board 1
and includes:

{a) an BF matching netwotrk which is tuned by switchiag bistable reed
ralays frow an external microprocessor contrel,

(b} & phase detector,

(e} 2 conductance detectar,
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(d) a forward and reflectad power monitor,
and {e) a current monltor.
3. an Board ? i3 mounted 2 gas discharge overvoltage protection device and
the beard also carries an overflow of Lwo 2dditicnal capacitive matching ele-

pments and their switehing relays.

Circult description

b, Circuit diagrams for ATU Boards 1 and 2 are given in Figs.l and 2 respac—
tively.

Tuning

5. The principle of operation of the ATU cireuit is as follows. AL the
start of a tune pregram all the inductance elements are switched inte the RF
path, and all the capacitive elements are discomnected, Inductive elements
are then switched cut of the RF path one at a time in accordance with the
software program of an external mIicroprocessor conkrel, The inductors are
removed inm a saguence starting with the highest value of Inductance, and this
proceeds until a manitor ecircuilt detects that the ceaductance of the RF path
has fallen below 20 millimhes. Tha last iaductor element removed is than re-
insetted, and ths next smaller one removed, and so on until the conductance is
25 close to the 20 millimhos as the control switching can zchieve. (4¥B. Whan
conductance = 0.02 mhos, impedance (Z;) = 30 chms)-

G, The next part of the tuning program is to tune out the induetive reac-
tance of the gircult by insetrting capacitance in parallel with the inductors.
The capaciters are connected one at & time starting with the smalleast values
and this proceeds untlil the output of a phasa datector circuit indicates Co
the external contral that the phase relationship between voltage and current
has chanped from a positive value (inductive) to 4 negative value {capaci-
rive). wWhea this occurs the last capaciter eloment added is disconnectad and
the nexr smallar one %5 connected in its place, and tne smaller capacitors are
gprogressively added uotil zn 'i{n phase' conditicn is achieved. The conduct=
ance detector and phase delecbory are SaC during manufacture with the BF path
terminazed by an lmpedance of 30 ohas “eo represant the antenna. Hence when
‘tuning' is completed the characteristic impadance of the radio antenda is
matched to this 'target' impedacce of 30 ohms.

7- When the ANTEENA/30 chm switch is set to 50 ohms the RF line is routed by
go4 contacts 4 and 7 to the 50 ohm socker via PLZ.

wF matehing aetwork (Figs.l and 2)

5. Ieductors L8 to L17 on ATU Board 1 can be switched 42 or oul of the RF
lizme by setting or resettiog relays RLE to RLL respectively. Similarly capa-
citors 021 ta C27, and C58 tu CBO can be connected in parallel with the RF
line to locrease capacitancs, or disconnected to reduce circult capacitance,
by settlng or resetting ralays RLM to RLV respectively.

5. gontral of the relays is exercised over twenty 3ET ind ninsteen RESET
1ines frow the external control (microprecassor). Only nineteen rasat lines
for the twenty ralavs because ralays RLU and RLYV on poard 2 share a comman
reset line. Relays are set or reset by an 0V pulse on the relevant SET or
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RESET lins connected to PLE. Decoupling capaclibors 028 to C45, C45 and C49
are necessary on the relays switching the irduckor zlements to counter any BF
induced into the relay coils when the conCacts are carryiag, or breaking the
BEF¥ currant.

10. Capaciters €538 to C60 on Board 2 azre connected to the RF line via 5K10/ 6=
PL7/& and are only required in the feollewing situations:

{a) at LOW freguencies, when the size of inductor required for loading
to obtain a conductance less than 20 millimbos becomes too large to be
accommodatad in the space avallable. Capacitance 1s then introduced in
parallel with the antenna load impedance to reduce the capacitive Teac—
tance of the load,

and (b) =&t MIDDLE fraquencies where antanna resonant frequencies may be
gncountered.

11, Under the above conditions the external contrel first attempts o CLuac
the antenna 25 described in paragraph 5, and if this is unsuccessful, the
additicnal capacitance is switched Into ecircuit, aand the tuning program i1s
repzated.

Conductance detactor

12. The wvoltage developed across resistor B5 in the secondary clreuit of
trangformer T2 is directly propertional to the RF lines current in the primary
winding; znd the veltage appearing 4at the junccion of capacitors Cl3, cl4,
and G511, with capacitor G9, is directly praportional to the RF line veltage.
The circuls desizn is such that the relationship between the two wvoltagss is
Vpk(R3) = Vpk (051/C9) for & terminating conductance of 20 mhos at FL53/L-
The two ac veltzges are sunmed and decected by D3 and D4 to produce 2 de
output voltage at the junctlon of R8/RS/RLL which will modify the standing
voltage of =6V (from PLL/1) at this point.

13. The conductance derector circuit is preset (Cl3 and 0l4) to produce a
zerc change in the +6V de level when the RF line is terminatad by a lcad hav—
ing an lwpedance of 30 ehms. (ie. conductance = 20 millimhos) when the load
on the detector is the matching eircuit plus the antenna the +6V will be modi-
fied by the dc woltage derived from the relative circuit conductance, in such
2 manner that the standing +6Y decreases when the conductance la greater than
20 millimhos, and increases when the coanductance is less than 20 millimhos.
The resultant voltazge is used to control the inverting input to comparator
W14 which reFars it to a =bY reference voltage in its non-inverting input-
The 680 kilohm Fesdback resistor RL7 on ML1A makas the device very sensitive
Lo any changes oo the inverting input above or below tha +AV reference level.
lsnce when the condectance is greater than 20 millimhos the output of MLLA
goes to logic 1 (+10V) and conversely when the conductance 1s l2ss than

20 willimhos, the output goss to logie ¢ (0V). Inductance L3 provides phase
correction Lo compensate fer the phase shift introduced by the transformer
windings.

Phase decector
14, The voltage developed across resistcer R1Y9 dis direccly proportisnal ta the

RF line current in the priumary of transformer T4, and the veltage develorped
zcrces R21 and L7 is proportiounal te, but in guadrature phase with, the line

Oct.52 Page 1
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voltage. These voltages are suomed and detected in a bridge circuit which 1s
preset (R22) to give a null change to the standing dc voltage of +6V when the
line voltage and current are in phase.

15. When the line current iz lagging line voltage, indicating an Inductive
lnad, the effect is to increase Lhe standing dec voltags on the inverting input
o7 eomparater ML1E producing a negative swing Iin the cutput cf this device.
Conversely when the lime curreat 1s leading line voltage (capacitive load) the
effect is to decrease the standing woltage into the comparatoer, producing a
cositive swing in the cutput ¢f same. The non—-inverting input to MLLE is con-
nected Lo & +6V reference voltage, and the 580 kilohm feedback resistor itld
makes ML1B very sensitive to changes in lavel occurriang at the Inverting input
above or belew the +6V reference level. Hence when the load 1s capacitive and
the invertimg Input drops below +6V the cutput of che dewvice goes Lo logic 1
{10¥); and when the load is inductive and the inverting input tises cver +6V
the output of the device goes te logic U (OV).

16, Inductor L7 provides phase correction to compensate for phase shift
introduced by the wiadings of transformer Tl.

Forward and reflected power monitor

17. The Incoming RF signal is coupled cto the forward and reflected power mon—
iter by transformer Tl and capacitors C2 and C4. The voltage developed across
R1/R2 and R3/324 is proportional ce the line current sampled by T1, and the RF
voltages developed across C3 ia the "reflected’, and C5 In the "forward' sse-
tions of the monitor, are directly proportional to the line voltage. The two
coupled RF voltages are summed and rectified by D1 and D2 and the magnitude

of the resultant dc voltages appearing at cthe junctlons L1/Cl and LZ/CHh are
proportional to the razflected and ferward powers respactively.

18. The dec voltage derived in the reflected coupler is preset by adlustment
5f capacitor C2 so that when the forward direction of transmissicm ls correct-
ly terminated 5y a 30 chm impedance, the dc veltagas at L1/Cl iz a minimum.
Similarly in the reverse dirsction of transmission, with the aormal RF Loputs
(PL1} tarminaces on a 30 cho impedance and RF injescted at PL2, C4 is ad justed
for & de veltage minimum at L2/C6. Hence the relatiouship between the two de
voltage levels produced by the monitor circuit is analogous to the ratio ba-
twean the levels of forward and reverse power. The outputs of the monitor are
connected to board output pins PLL/10 and PL1/9 for coanection to an external
VEWR detector.

Carrent nonitor

19. The outzoing RF line current to the antenna is routad through the primary
af transformer T5. The RF volctage induced in the secoadary circuit of T3 is
decected by D7; the resulrant de voltage developed zcross R2Z7 gives an anal—
ague output on FL8/L which is directly propertlional to the peak value of line
currens flowing. Thnls outpul is used to operate an externally connected CUER-
RENT TRIP cireuilt if the line current is excessive.

Ovarvoltage protection (Fig.2)
20, The gas discharge surge arrestor on ATU Board 2 strikes at 3500V to pro-

Lect the radio circuits from demage which could be caused by the high volrage
tnduced by transmitting with an unmatched lead or other fault ceadition.

Page & Qct.82
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21. Testing and alignment information for this board will be found in Part 4

ir this voelume.

COMPONENTS LIST

22, The principal component parts of the Antenna Tuning Unit module are ATU

Board 1 (419/1/51231), and ATU Board 2 {419/1/69106).

part=s of the twe boards arei

The principal component

Circuit
ret. Descripticon & Tolerance ManuTacturer & Ref. Plessey Part Ho.
|
BOARD 1 | (419/1/51231)
CAPACITORS
¢1,6,17, LlOoF 10% 100V BS9075 FOO034 cype E2C1 | 400/4/20672/002
18,50
C2,4 3.5-16.5pF 50V BS9093 FO1la CD5/20 401/4/14446/005
(Variable)
e 150pF 10% 100V 400/4/21690/150
I 680F 10% 63V Arcotronics 1-68 435/4/90829/015
20,46, |
47 |
c8 300pF 1% 125¢ ITT 454-49-125-300-1% 438/4/25904/036
ca 1800F L% 125V ITT 454=49-125-180-1% 438/4/25904/031
¢10,12, | 10nF 10% &3V Arcotsonics 1-68 435/4/90829/023
| 158
¢13 | 0.9-1.1pF 100V BS9093 FOlé CD5/2 401/4/14446/001
{Variahble)
Cl4 3.5-21.5pF 50V BS3093 FOl6 CD5/25 LOL/4/15446/006
{Variable)
cls 12pF 2% 400V Resista RCLAOBP/E30V 400/4/21281/003
CZ1 37pF + IpF 400V 359070 NOO2 43B/4/25351/37G
gz 18pF + 1pF 400V 359070 NOO2Z CIAED-C 435/4/2535L/180 |
c23 79pF + 1pF GO0V 353070 W002 CZAED-C 438/4/25351/790C
Cl4 171pF 1% 400V 39070 N0O02 CZAZD-C 43874/253352/171
Ci5s 35CpF 1% 125v ITT 454=49-125-350-1% 438/4/23904/085
t C26 8L3pF 1% 125V ITT 454-49-125-B13-1% 438/4/25904/068
ca7 | 1.7lnF 1% 400V | ITT 454=-52-400-1N7L1-1% | 438/4/23307/038
C28-43, | 330pF 2% LOOV | Mullard 632-58331 400/4/20674/028
32,53
44,65, Z.2nF 20% 100V Wima F¥52 435/4/90821/C03
48,48
63l 15pF 2% 1oov Mullard §32-10139 | 400/4/20674/012
RESISTORS
| RL=4 75 ohm 2% 0.254 Metal oxide Zilm 405/4/05521/750
RS | 47 ohm 2% 0.5W Metal coxide film 40374 /053217470
R& | 100 ohm 2% 0-25W | Metal oxide film 4037/4/05522/100
R7,9 ik 2% D.23W Metal oxide filz 403/4/05523/100
R& 4.7k 2% D.23W Hetal oxide film 40374705523 /470
continuad ..
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COMPONENTS LIST continued ...

Circuit
Tef. Description & Tolerance Manufacturzr & Ref. Plessey Part No.
R10,13- 2k 2% 0.25W Metzl oxide film 403/4/05523/200
16
Rl1l 2.7% 2% 0D.23W Metal oxide film 403/4/05523/270
712,23 16k 2% 0.23W Metal oxide film L03/4/05526/100
RL7,18 | 58Ck 2% 0.23W Metal oxide film 403/4/07149/680
R19 51 oho 2% 0.254 Metal oxide Eilm 403/4/05521/510Q |
R20,24 2.4k 2% 0,250 Metal oxide film 403/4/05523/240Q
R21 330 ohm 2% 0.235W Metal oxide film 403/4/05522/330
R22 Sk 5% 0.75W Bourns 3290W | 40474 /07943/5C00
(Varizble) F
R23 47 ohm 2% 1.00W Metal oxide film 403/4/03221/470
RZ6 3.6 okm 2% 0.25W Meral oxide film 4037407 148/560
RZ7 47 2% 0.25W Metal oxide film H03/4/03524/470
{ INDUCTORS (RF)
i
|n1,2 | le® 0% B59751 KOOO1 Patc.A 406/4 (321617045
L3 | 15uH LO% BS9751 NOQOL Patt.A 406/4/32161/027
L4, 6 47 10% B59751 NOQCL Patc.h 406,/4/32161/033
L5 Variabla 406/1/32279
L7 0.58us 10% B59751 NOOOL Paktb.A 406B/4/32161/011L
L3 Variable LOB/LSAZLEE/ 004
La Variable 406/1/321538/005
LlG Variable 406/1/31844/032
Lll Variable 406/ 1/31844/031
Ll Variable 40E6/1/318447030
L13 Variable 406/1/32250/001
Ll% Variable 406/1/32250/G02
L1l5 Variable ACA/1/321597003
116 Variable L06/1/32159/002
LL7 Variable ACE/LS321539/001
MISCELLANECUS
MLL Integrated circuit SE532N (Burnt-Ia) 445/4/03279/002 |
. operational amplifier I
Di-D7 | Dicde IN4Ll458 2 415/4 /98564
| RLA,B,C, Reed relay 2700 ohm 24V | Thorn RSLI-24 | 307/4/05183/002
B, EiEqi '
Sl
M,N,B, -
Q,R,5,
T
ELX,L Read relay 50G0 RO9-0994 20779738464
+ 500 ohm 406/4/32161/00%
Tl Tranasfarmer 4F 40671 /32276
T2.,5 Transformar EF 406/ 1/31851
3 Teansformer #&F 406717318532
Th Transformer RF 406/1/31852
continued ..
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Circuit
Taf. Descripticn & Tolerance Manufacturer & Ref. Blassey Part No.
PLZ Plug 30 ohm Radiall R114.425 308/4/24190
FL3 Cable BF assy. incl. G330/ 1742961
plug
FLG Connector 508/9/24125/020
FL7 Connactor Typa 75160-109-7 B30/ 1/48818
| BOARD 2 (&19/1/65108)
{ CAPACITORS
C54 | 68aF  20% 50V Wima MES2 435/4/90829/013
C55-57 | 2.2nF 20% 100V Wima MES2 435/4/90821/003
£558,39 | 47pF 5% 500V Vitramon VY31lC390J 400/4/21318/017
€60 42pF + lpF 400V ITT 454=43-400-42pF-1% | 435/4/90829/013
MISCELLANEQUS
RLU,V RBelay 500 + 300 chm R09-0994 507/9/38464
5G1 Surge arrastor Reynolds KLHZCOOL 516/4/00463/007
SE1C Socket Berg 75302-001 508/4/22131
Uet.52 Tage 7




419/HASS1231-3

SR10
1
F1 Y — - &
: -L C54 - *?;‘1.153 RLY
| o MLH 20001 4! s~ s
I av - 2
1 o2 : 7 * CEO
L g ov IN4T48 s| M |z - 5 2p
. 2
RESET _ .
by ] ¥1 1 e .
SET D)
' J.J::EE.LCE,E —
E 5V
I RLU
1
i Cs8
| 3 &
B - g SO
RF 3 1' (-1 7
I ——
| e J- s 2| L
L3 1 5
SET
: -l.c57
Z-in
| D3
: oy - 1H4148
2 -
oy 2 = H

£19/Da /8971056 Is5 5

JUL .84 Fig.? ATU board 2 : circult diagram

B e e o e R R

T el




L1971/87237 188.7

T T

o Ta
I3 4 D

R23

7] L
, O

[&]
=

'O

r______
—

G

K25

ET_r _j {EEEZF
G [ — |
ol | i
E_3 wj LG H=
Le |1 f 3
[ ] | Eﬂ | i
T RLC ] - L
¢ ] g s
f21 Le |? i ! =
=] a[E EL¥%
. - _| 'I
1 L
mus | —| R N ero-[]
2| T
2 Li7
) =
= FLT |
i B ST ==
3 U - —
= 420
RLL
= {/‘"‘\\
I
@ ') s [Zik [Jcag |
FlLE ;2 1
feRCAeil
RLR L

Fig3 ATU board | -compunent layout

L19/ HAS 51231 -3



419/HA/69105 -3

L19/1/063105 155 &

Dzt B2

cEa
Chh Q CEHE
2
E B
RLU
2 1
G87 56 —|
— -1 f—=.
S
i i
——  set -
l I
e 1
—y 258 —

mimE =

O

Fig 4 ATU board 2— component layout



oy

o
Dy Yy i s
L L E
3 =
= — R e o
Dl
S— — — i mea
e tada
x b =3
=
o g
| I_ -
| =" el v
i — 1
—_—ir
. =¥ a5
L LI 5 R = (1.1 tL o | e v . il n|...-|
- o, v i | N R B | D | e
i c (14 e wie T (] L) = i = i ]
1 2 ' 1 o re——
. e : | e i S
= o i ' pa ' P E! Y a4 n..._"hb|\mul_... ._.._..\Hl_ n..\m_.pn...._.._.”. ._.\..Fuu_ln
~al
. . 3
L2 2 ._.. i il 1 5 1l 4 B ___ 1 o 7 r] 3 ! u.. 3 i N May
L3 L Y LR Ny s| | a uf | e | 4 R N = Y ke Iml i
[ ; ; A= 4l d il F U el g
&
| Em L i 4 wir 213 e

4

&

B i . e || swe” | [l
HEIRERIERERIERENE R R E R
1 1 2 L

ol sl s Mie =Ml A Sl e SR Al

i & (R i T T e Tt Finl e

i
r £ o X i
g L Ea = w
—_— v — eI
i3 i 1 SEReaT TaE
¢¢¢¢¢¢ |
' = L]
un - 1
ny, e -
I.- _... —_— L3 Ly G
-t
T i
Fia £ .
i 5
acs
a

o e
EEr L — —_
Y ——— =
F
ikl e
Y il
[ T T —
Pl ——
eyl e — =
= = |
B
(TS R N—
230 2
e L
LS WYY
i AN T
w2
T
s T
ArAEL
x5
L —
L ¥
]
P — —
W
..... =
W
o
...... —
B —
rripy -t




THIRD LINE SERVICING

oF

FILTER BOARD — FRONT 419/1/66402

are no alignment ad justments.

419/HA/66402-3

CONTEXTS
Para.
N Technical description " . 1
TEEtinE and aligﬂmeﬂt e o . e » R " 3
Compenents list . . " 4
ILLUSTRATIONS
B Fig.
1 Filcer board — froont : circuit diagram
2 Filter board - frent : component layout
TECHNICAL DESCRIPFTION
g The Filter Board 1z equipped with bead ferrite inductors and ceramic
capacitors te provide decoupling of ancillary equipment connected te the front
panel connectors on the zadio. A circuit diagram of the beoard Is given in
Fizure 1.
— e Diode D1 limits the voltage at output PL1/3 (WRITE INPFUT) to 10V and RI
limits the current drawn by that output to less than 3 ma.
i TESTING AND ALIGNMENT
3. Testing aof the Filter Bsard 1s covered in Part 4 of this manual. Thers

e The principal component parts of Filcer Board 419371766402 are:
Cirzuit ; i
ref. | Degeription & Tolerance Manufacturer & Raf. Plessey Part No.
Cl-5 Capacitor L0OuF 203 B59C75 (ceramic) HOO/A /217127100
L1-4, Ferrite bead iductor Mullard FELLLS/SAL QU39 /98000
10-12
Dl Diode V reg. 1OV 5% BEXT9=C10 415/4 /058307014
Rl Resistor 3.9k 2% 0.125W | Metal oxide film | 403/4/07181/392
PL Fuse 0.754 Littlefuse 275/0.75A | 518/4 /90467 /006
52,3 Sockeb 7-way Amphenol &2GB/5C16/10/ | 508/4/24131/001
J8F
i
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THIRD LINE SERVICING
CF
PRC420 HF TRAWNSCELVER
APPENDIX 1

HAND HELD CHANWEL SELECTOR PV2319

CONTENTS
Para.

Introduction «.. — - . Nk i R St e o 1
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Testing
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Earvicing and repair s iits wi ves i — - - 10
Repainting e v e iae . i wi - wikin . na 13
Components liast S, s R 2 Ve = S i wreie 14

ILLUSTRATICHS

Fig.
Al/1 PV2319 hand held channel selector
A1/2? PV2319 hand held channel selecter ! circuit diagram
Al/3 PV2319 : wiring diagram
INTRODUCTICHN
1. The hand held channel selecter permits an operator who is egulpped with

a PRC420 Transceiver In a manpack configuration to have remote control of
channel selection, signal volume, and pressel eperation. Tt 1z a sealed unit
which cas be hand held or fitted to a webbing harmess. It plugs into the
ANCILLARIES socket on the rear panel of the radio, and the unit has a saven-
way socket for connection of a standard headset, handset, or telezraph kev.

CONSTRUCTION

2ia The uni:t consists of a cast zlurinium alloy case on which ars mounted Ltwo
rotary switch controls (volume and channel salector), and a pushbutton switch
which operates as a preasel. The case has 2 vemovable cover undermeath, with
a gasket fitted betwsen cover and case bo form an airtight seal. The physical
layout of the unit is shown in Figz.A1/1.

CIRCUIT DESCRIPTION

3. A eircuit diagram of the unit is given in Fig.AL/2,

Oct.B82 Page Al-l
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4. Tach setting of the nine—position channel selzet switch 52 counnects the
corresponding 4=-pit BCD code for each channel to the REM CHANNEL outputs
PL5/G, H, J and K as follaows:-—

Connector Terminal
switech a H J K
Positien Channel | (MS3) ({L8E)
1 SYNTH 1 1 1 1
2 1 1 1 1 0
3 2 1 1 | 1
4 3 1 L 3] Q
5 4 l 1 Q 1 L
8 3 1 D 1 0
t i [+ 1 0 ¥ i
! -] Fi 1 | 0 ]
] 9 g ] 1 L 1

b Having sclected a channel the operator has the opticn of initiating a
tune oycle in the tramscelver by operating pushbutten PE3l, or operating the
headsat pressel in the usual macner. Use of the pushbutton allows trans-
mission to de effected without use of 2 handset or pressel box.

B. Resistors Rl Co RY form a voltage divider between the receiver audio sig-
nal on PL5/D and ground. Wafer & of the volume contrel 51 taps an increasing
level &f audic signal voltage for the headset receiver as the contrel is rota-
red in a clockwise direction. A4s the volume is increased resistors RLO to R13
reduce the line current to the headset microphene, te limit the audio input to
the transceiver.

TESTING

Test sguipment Tequired

i One multinmeter with reslstance ranges 0-200 ohws; O-2 kilohms; and
xilehms. Accuracy should be + 14-

oo=d
I

-2

o

Test procedure

8, Proceed as follows;
(1} Short circuit SK2/A and 3K2/B with a wire link.

(2) Set the multimetsr on the 20 kilohm range and measure the resistance
becween PL5A and PL3B is within the fellowing limits:-

Volume Switch Fosition Resistance (kilaohms)
10 (max.) and 9 B.0 - 7.1
S, 4 and 3 C.520 = 0.70C
2 and 1 (min.} 3 {less than 1 ohm)

{3} PRemcve link From 5K3A and SKEZE.
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530 /HA/38180-A1

{4) Connect tha multimeter te SK2/0 and PL3/D. Set the rangs to
0=-2 kilolms. !

{5} Check the resistance mezsured on the meter for sach setting of the
=
volume conkrol is wichin the following limits:-—

Volume Swiceh Posicion Resistence (ohms)
10 {(max.) 0 {legs than 1 ohm)
9 863 = 72
177 - 199
7 384 - 432
& 353 - 623
5 630 = 710
4 chbl = 745
3 B75 = 751
2 681 - 7a8
1 {min.) B4 - 772

(6} Disconnect the mulrimeter.

9. To test the operation of the channel selector switch (52), the unit under
teskt should be plugged into the ANCILLARIES (5K3) connecter of a PRC4ZI0C trans—
ceiver known to be in good werking erder. The freguency of each praset chan=-
nel of cthe PRCAZ7 should be noted by selecting each channel in turn using the
controls on the f[ront panel of the radio. 3at the channel select switch on
the front panel of the radio to EXTERNAL and, selecting each channel In turn
on the hand held chamnel selesctor, operate pushbutton PBS] and check that the
correct Fraguenes is displayed on the radie for each channel selacted.

SERVICING AKRD REZPATR

10. The caver on the unlt Is secured by four M3 alettad screws. It should Dbe
noted that the sealing of the unit against the snvironment is jeopardised when
the cover is removed.

11. The “ncbs on the rotarvy switches can ba removed by undeing the HBEA hexa-
zon grub screwes securing them te the spindle.

12. After effecting any repairs necessary the unit should be retested in
accordance with paras.7 to 9 bafore being passed as serviceable.

REPATNTTNG

13, ERetouchlng of dacaged surfaces may be carried gulb, but not tChe repalncing
of a conplets unirc, only the Tellowing paints should be used:

(L} Paint, primiag, DTD5355.

(2) Paint, finishing, DTD5353, colour desp bronze green to 2E381C
Ho.224.

Jat.B82 Pape Al-2
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COMPONENTS LIST

14. The principle component parts of the Hand Held Channel Selector

(630/1/42795) which may be required for repalr ares:-

[Circult
raf. Description & Telerance Manufacturer & Ref. FPleszsey Part No.
| Base, lnsert assembly 630/1 /42797
; {case)
l Cover 630/2/39036
r Serew, M3x8 (securing | 991 /9/11854 /002 |
] cover)
Enob (for rotary £30/2/737208/001
switehes)
¥noh, black (for PB31) 418/9/44489/003
Serew, grub (securing o9/ 4 /31542 [004
knoba) |
Seal 630/2/39037
SK2 15aeket, T-way, 5A Style C£1301-10-78F 508/4/20931/035
FL5 Plug, 10-way, 34 Bendix PTOBE-12-10P | 508/4/22093/011
(Notei: Plug PLS com—
plete with 12-wize
cable as an assembly 5
15 Plessey Part Ho. 5
705/1/146335)
PES] | Pushbutton switch, 24 Honeywell BP1-02-1-3 40B/4 /51526
5L Switch, rotary, 3-pole | 71AY231748 | 408/2/51536
52 Switch, rotary, 3CD, 71AY231747 | 408/9/51535
I 9-pogition
RESISTORS
®l 3.3 shms 5% 0.33W Cathon film 503 /4/78482 /014
| R2 6.8 ohms 5% 0.33W Carbon £ilm 403/4/784B2/069
R3 15 ohms 5% 0.2W Cathon film 403 /4/78595 /002
R4 33 chms 54 0.2W Carbon Film 403/4/78595/006
3 82 ohms 5% 0.2W | Carbon £ilm 403/4/78596/011
RA 180 ohmsa 5% 0.2y | Carbon film AD3/4 /785967015
R7 220 ohms 5% 0.2w | carbon film 40374 /78595 /016
Ra 120 ohms 5% 0.2%W Carhon film A053/4778596/01L3
RS 68 ohms 5% 0.2V Carbon Film 403/4/78596/0.0 |
RLO,13 | 330 ohms 5% 0.2W Carbon Film 403/46/78596/018 |
211,14 | 820 ohms 5% 0.2w Carbon film 403 /4/78396/023
Rl1Z,R13 2.2k ohms 3% Q.2W Carbon £ilm 4&03;"#:’?8596;"028
C I =
Oct.82
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