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Description

Bottom outer cover
Front panel switch caps, marked:-

STORE
RECALL
MOD 0SC

MOD ALC
INCREMENT
CARRIER FREQ
™

AM

RF LEVEL

LW WVWe RNV O — £ ~§

Front panel assy.

Carrier frequency bezal
Modulation and r.f. level bezel
Front trim panel

Front trim infill

Left-hand side trim infill
Left-hand side frame assy.
Top outer cover

Back foot

Stud

H 52018-900S
Vol. 2

Part no.
35903~-279B

37590-323X
37590~324M
37590-371U

37590-372%
37590-373N
37590-374L
37590-375J
37590-376F

37590-377G
37590~334H
37590-331K
37590-328K
37590-325C

37590~-335E
37590-332A
37590~329A
37590-326R
37590-336U

37590-3332
37590-330B
37590-3278
37590-390X
37590-391M

37590-392C
37590-393R
37590-394B
37590-395K
37590~396A

37590-3972
37590-398H
37590-399E
37590~4008

35903-115A
37590~408N
37590~409L
34900-477G
35902-3712Z

35902-384V
35903-314M
35903-278R
37590~514L
37590~223C
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19

20
21
22
23

24

26
27
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Description

Selector plate
Rear trim

Rear panel assy.
End cap

End cap

Liner

Cover moulding

Steel liner

Right-hand side trim infill
Side rail assy.

Right-hand side frame assy.
PVC extrusion

Bush

Rear lower foot

Stud

Side trim infill (handle)
Screw

Screw cup washer

Front foot

Tilt stand

Part no

35902-4412Z
34900-470E
35903-229F
37590-255C
37590-256R

22315-584T
37590-257B
22315-587™
35902-386W
34900-723v

35903-315C
22315-590M
35900~785V
37590-224R
37590-223C

35902-368Z
21857-465C
21171-550W
37590-253%
37590-254M
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26 - AD4 Keyboard o ‘e ves 49/50
AE] Power supply board (part of AMO Fxg. 2)

25 ATO 10 dB step attenuator e ces ve Pee 51
26a AT2 Component layout ... ‘e ‘o ves case 52
26 AT2 Attenuator control .. ... cee ces ces 53
27a AGO Component layout ... ces oo . . 54
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CIRCUIT NOTES

!, Component values

Resistors : - Code letter R = ohms, k = kllohms (103) M = magohms (106)
Capacitors  : Code letter m = millifarads (10 ),u = microfarads (10 ),
' n = nanofarads (1o ),p = plcofarads (10 12)
Inductors : Code letter H = henrys, m = millihenrys (10 3),
‘ y = microhenrys (10’6), n = nanohenrys (l0~9).

T sIc :  value selected during test, nominal value shown.
2. Components are marked normally with two, three or four figures according
to the accuracy limit %107, #1% or 20,1Z. The code letter used indicates
the multiplier and replaces the decimal point. Because a marking 4m7 could

be interpreted as milliohms, millifarads or millihenrys all values are placed
near to its related symbol.

3. Symbols

Symbols are based on the provxszons of BS 3939 with the following
addxcxcns :

——-am» edge connector

...... ferrite bead

warning, sae ‘page (iv), notes and cautions

Beryllxa health hazard, see page (iv), notes
and cautions

A
unit identification number
P

printed component

Chap. 7
Page 2 , Sep. 81
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H 520713-9005

Yol, 2
Digical centtol svstam
Cirauts dtagram @ Chap. 7, Fig.
5. The incernal data bus cansists af 5 tocal of 17 contral linea. The
Iirzt eight lines DO co OF, are daca lines. The data Hus is bi-direccional

B.g. d8ca may be input into the mpicroptocessor wia the fronc panel kaybaard
cr concrol deta can be sent co che data latches from the micToproceassoT.

10, The next four lines A0 to A5, are sddress linea. Thege are uged ca
concral che address of the latch to which the data ia to be aenc or from which
data iz bedng read.

11. The following four limes A4 bo A7 are data valid lines. a0 co A3 lines
are fed to address decoders and with it onme af the data walid lines ad, A7,
AS ot AT 15 coommecied o esch sddress decoder. dnlvy when this line i3z acti=

vared '0' low is the decoder ensbled, spd its decoded cutpuc then activates
the reguited dace latch.

LZ, 7The Llast constal line A5 i3 the PIE interrupt line. Thiz line calls
for the micraprocessot to service the GPIB modula.

3. 3ua interconneccionsd are shewsn in Chap. 7, Fig. 5 Servicing diagrams.
The microprocessor AA? serves ag the mothetrboard in the cop r.f. box. Some
af tha data is Istched on AA2 in ardey o minimize the mumber of intercomec-

ticoe. The addresses of the other lacches are alsa decoded et A42 ro sinimize
intercommections. The entire 17 line dats hus iz compected eo AD? amotherbosrcd
vid an T.f. filter box. The flilter box anaures that v.f. 3ignals are oot con-

ducted dowwm the dacid bus. Trom the motherboard che daca bus is distributed
te the boards autaide che fop r.f. box. A further comnection is made to Ehe
lower r.f. box containing ACZ, AC3, ACH and ACS via a ascond filter bax.

Freguency sunthesizer and 5iE?al procesaing

Cireuts diagram : Chap. 7, Fig. 1

4. The frequency synthesizer provides a scable frequency source ar the sucpuc
of AR} 3F cgcillators board covering rthe frequency range 260 MHz to 320 MHz
thac is phase locked to che ineternal frequency atandard, board Asl with a
redolution of 10 Hz, 45 an aid to dariving the frequency at any point in the
syothesizer the output frequency from AB3 is considerad co be of the form

fo = mx [AOO00 + 0 x 14
Wwhers m 15 petwsen 26040 and 5200
n 15 hetwaen 00 and 3999

If an output fregquency of 512, 343467 MHz ie selected chen m = 5123 and o = 4367,

and the cutpuc
to = 2 im0y [107 + 0% + oy 103
200 |

Intermediate frequencies at significimt points within the gynthesizer are
given 35 £1, 12, £ and 24 and are shown on the eimplified block diagram
Lhap, 7, Fig. |. Each frequency can be determined by applying ome of the
tollowing formulae :

Chap. 4
Page 4 Sen, 3]
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(AA3) - Frequency standard

Cireuit diagram : Chap. 7, Fig. &
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Fig. 4 Internal/extermal frequency standard (A4A3)

43. The purpose of board AA3 is to select the required frequency standard
and to distribute the necessary reference frequencies derived from the stan-
dard throughout the instrument, Contreol data is brought on two lines from

a latch on the microprocessor AA2, via feedthrough capacitors and PLBP pins 5
and 10,  If the INT/EXT STD line is high, the voltage supply to the tempera-
ture controlled crystal oscillator is turned on and its 10 MHz output fre-
quency appears on PLBR pin 7.

44. The potentiometer AAO,R] provides the means of trimming the crystal
oscillator frequency. The oven supply is permanently on and is drawn from
PLBR, pin 5. The logic gates are enabled so that the 10 MHz signal appears
on ICl pin 3, The output of IC1 is fed to the VCX0O loop, ABS, via TR3, and
also to the rear panel via PLBR, pin 4. The output to the VCXO loop is
nominally a sine wave, the square wave drive being filtered by the tuned
circuit L1 and C9. The 10 MHz standard is also divided down to 1 kHz by
+100 dividers IC3, IC4 and then routed to the LSD loop via PLBP pin 13.

45, 1f the INT/EXT line is low the internmal crystal oscillator is switched
off and PLBR, pin 4 is used to input the external frequency standard from the
rear panel socket.

Chap. &
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TABLE &  FRONT SAWEL FATLURE

Do the funection key
YES l.e.d's respond Eo
kev oreases?

YEE '

Check the ivtermel data

linea at the fileter box

A geck of the upper rv.f.
[(TTL}. Iz DO e IHF, Al
Ab high =snd 40 and A7 lo
[Thisz test shows whethse
¥F, AA2, 15 awsiting an

from the kevboard.)

= T

Repeat test on AAZ,
YES — PLAD, Is it correct? HO

Fault on key-
board ADd.

Check I[ntercconnec
from "A' deck to
PLAD,

Tisconnect PLY, PLAA,
YES ==DPLL [rom ADZ.  Thoes WO
the fault persisc?

Trace back Zrom

l.e.d.fl.c.4d.
key ab faule,

Cee. 41



FROFT PANET FATLURE

YES

ATe 4 rEndom selection
of diapleys and anoun=

Mo the front panel displays
and l.z.d's come on?

B S3h14-900F
vol. 2

YES = . Zife ek
clators being sisolayed

an the 1.=.d"s?

Oo the function key
Loe.d's respond o L]
key presses?

Disconmect PLY,PLAA,
YES FLL from aADZ. Maess; —— WO =
che Fault persiatct

Chieck the intetmal date bus
lines ar the tilter box on

A ofeck of the upper r.f. box
{TTL], [ O} kn B, Al co
A bigh and AQD amd A7 low?
1Thia test shows whether the
uP, AA2, i awaiting ea input
itom the kevboard.)

— L

! KD — Nigcomect AAZ2 SEBC, repeat
5ok ? previoue test on AAt, FLBC.
If thias ie iprorTect, fault
is on AAZ; If correct, fault
is op data bus.  Remowve all
connecters from A2 Lo check
hus i% not being incorrectly
drivern.

Gheok intorcomnection
from "A' deck Lo AD2,
FLATH,

YES—

Sae AAY moles
O &rror
MES SAREE .

Trace the connector
cavsing the faulc by

lpading the internal

data bue or poweT

Jupply.

13 Bn crent MessEage )
being displayed?

i

Check fuaea, check
poweT supply AEL and
commertions boo Lhe
front panel boarda
AR, A&, an?.

.

Fanlt on Al or
AT, Trace back
from l.c.d. seg-
ment or |.a.d. to
locate fanlk.

Chap.
Faps



FRONT TANEL FPATLURE

YES

ATe 4 rvanciom Seleclion
2f dieplays and annun-—

Do the fronc panal displays
and L.e.els come on?

1 520869005
Vol. &

YES = . e f ;
vracors »elinpg displayed

on the l.e,d47s7

0 the Tunciion ey
2.d's reepond Lo HC
ey prossest

Discopmect PLY, 2Ta4,
YES PLL Irom ADZ2. Coimg mm—— N -
che Canit porsist?

heck the internal dats bus
ines at the filter box on
deck of the upper r.f. hax
TTL) . Is DO o DOV, Al Lo
b high amd AD and AT low?
Thisz teat shows wherther che
o ART, iz awailing am Lmput
rim the xevboard.)

HO

RN .. R Diﬂt‘-lfﬂm'-n‘-l- AAZ SEEL, repeat
13 previous Lest on aaZ, PLAC,
If thiz iz incorrect, faule
is onm ALZ: if covvect, Taulc
iz on data bue. Remove all
cannectors Irom AD? to check
bus is not being incorTectly
driven.

Check interconnecCinm
frem "A" deck to ADZ,
FLAD.

N
YES = 5

See AAT notee
o0 €TICT
MESEAERS

AT EPEPAT MESSaEe N
being displayed?

Trace the coonector
cimming the fault by
loading the internal

date bus or power
supplv.

HO

Check Fuses, chesk
power supply AEL and
connascicns co the
front zanel bosrda
ADI, ADA, ADZ.

-

Faultbt an ADL or
ADG ., Trace back
From L.o.d. seg-
ment ar l.e.d. Eo
locate fault.

Chap., -
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Des.,

gl

YES

whin

Fault on 44F ot
operatar error
during Tecali-
bration of .=
ag . 0. lewsl.

[z errer z—eszace 'L' displayed _

instroment Ls awiltched om?

Ly the
to5— auL tha
Lpper 3

L= the qutput
lewel from Loe

YES

Ts the malput

lowar .5, hox

gl HKAY corTect?
i
 Halbrm

]

YES_:rgm ATD corvece? nO ’__ NEE — -
L
Output con-— Attenuator module Is the output from
nector fault. A0 Cault. LENF at -5 4Dm
YES nominal aguare waw
with r.f. oukpub
lewel =eb o L3 4B
Dees thae outpub
YE5 fault cmly ccour HO
abawve 32.5 MH=?
Iz the output from Taeess L
YE5— only o
=t dBm sine wave?l bes L

YES— ACHS13 st ZECS a —HD—|

Faelt om ALL. Fault om ALR3S13,

Toes Lhe fault

YES

Fault om AC2
BED bhand ox
no 10 ¥Hz sig-
nal oo SGECU.

only oceur below
T.03025 MH=T

YES

Fault an ACH
ar AC? eloro=
tronic switel.



H 5Z018=400%

Yol, 2
TASLZ 7 RF LIVEL FAULT
__Ts grrcr meazage "L displayed __ y»
wher irstroment is awitched om?
[5 Lhe 0 dBm signal present
¥o5— al Lhe outpur at HEAY [eom —— HO
upper t.f. box?
Ls che sutput Fault in eutpuc
; leval from che : trom ABE2.
3 it HO
lower r.I. box
ot SEAY rmorrect?
+ 77 ol Grma
Iz the cucput [ram SKIE a
YE5— —11 dfm meominal aguare wawe  — N3
F with r., lewel set ta 7 dBmi
pdule I3 the outpuc from Fault on AGH.
SKIT ac -3 dBm
YE5 — mmminal aguare wawe HG
with t.f. output
level set to 13 dEm?
ipea the nubpul Fault on AL3.
ault omly occur K0
bowe 32,3 MHE?
Dpps Lhe fzulb
¥YES — only ocoot HO
bocleww 32.5 MH=T
fL3.
Does the Tault Faulrc on ACS.
—Y¥ES am iy occur below Ll
2.05125 MH=?
AG2 Monitor cuatpuc from
or ARSSLS PLOT (200 0
sig- YES load). Is outpul HO
1. lewel -13 dbBm nominal
aine wawve?
FaulL an ACH
ne AC3 plec— Faule an ACH.
tronic swicch,
Chap. !
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AAZ 1 MiocTopTocessor SYSCED

G8. The baard aal contalns the microorocessar concrellac and i lncsroonmection

gysiem for distribucing contral daca. L12 che ceme_wx 1073 an ohis beoard ars
prugzed {ncc IC sockets 1o order to aid faule findieg, witonout these sockeots
fault Ifinding cam oe difficult because of the ceaplex nsrture af the cperations
undercaken an this moard, L che error messaee "H' i Zizplsyed ac swicon-
on this indicates a RaM feaulc In elther 102 or IZT. 17 t=e error measage "BV
1z cigplayec 3% switch=om this Indicatas a fawlt in the PROM set IC15,:4,15 or
&, This sec o IG's is cormally replaced =5 3 gac. Tauzltw TC sockats,

drzaks or ahorcs in cracks mar alsa lzed to evver meadages belng displaved If
they result in che RAM/PROM being incorreccly read. LE errae =essage 17 i
displayed che calibratian daza in <he EAROM store haa changed and does ant
agree with cthe check sum. This would indicage a Faulty TARTM or thac che
=30 ¥ supply is baing incorreccly swicched durizg switch=om ar aff.

'ﬁ&?. Failure co digplay im geror message does oot 2lizinace BaW or PR Faul=s
_ryp?" LE the micropraocesear is vnazle Fe run the system. IS a0 obwvicus fzull can
ot _—be found fe.z, IC's running hob) Iirst check that c:ere is a zlack signal an

Il pin 7.7 If thers is oot sheck fer Leoading =Sfsccz 3% vemowiag the miai-

-

fump from TPF.8 snd then cry reslacing ICL and XLl.  If no fzult can be fausd

trv replacing sach IC in cuwn watil the causa canm e Sound.

‘0, Foults confined to thae EARDM store sheuld be imvescigaced by fivsc check-
ing that che =30 ¥ supply to the ZARCH, 108, is opsrated during a szore cpera-
tion.  Alge check thst at awlcch—on and switeh=off the =30 ¥ 1lina s ot
turned an.  If chese cestcs are satisfactaey zeplace ICE and re-calibrzce the
instrumens. The replacement ZARCH will hawve co be initialized as described
in the calibracion secticm.

T1. Tasc dsta L47.

IC!, pin 37 Mizprapracesser sigck 3.072 MHa.
ICY, pin 35 Mormally lew.  When cooplacing = store operaticn

iz should go intermittenzly migh (and sometices
t¥i=state} in order co turn on che =30 ¥ supply
te ICE.

IC9, pig :2 Forzally at =15 ¥.  When completineg a scors
cperation 1t should ocscillate Setween =i5 W
and ground.

I, pin 2 Wormslly =t O 7, On complating 3 scovae azeraciom
1T shauld o3cillate bacween O and =13 7,

TR callester Hermally at 0 V.  %When comolecing 4 stere cperatian
it ghould cscillate aetween +5 and ~15 ¥,

TR emitter Hormally ap =15 W, When completing a $Ince opera-
ticn it fFalls eco =30 W.

IZ8, pin ! Hormelly ac +% W, O complecing & 3core operaticn
it falls co -20 V intersistantly.

Thap, 5
Page 14 Cec, 21
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Fig. 1
Item

11

13
14,

15
16
17
18
19

20
21
22
23

24
25
26
27
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Description

Selector plate
Rear trim

Rear panel assy.
End cap

End cap

Liner

Cover moulding

Steel liner

Right-hand side trim infill
Side rail assy.

Right-hand side frame assy.
PVC extrusion

Bush

Rear lower foot

Stud

Side trim infill (handle)
Screw

Screw cup washer

Front foot

Tilt stand

Part no

35902-4412
34900-470E
35903-229F
37590-255C
37590-256R

22315-584T
37590-257B
22315-587
35902-386W
34900-723v

35903-315C
22315-590M
35900-785V
37590~224R
37590-223¢C

35902-368z
21857-465C
21171-550W
37590-253%
37590-254M

Fig, 1
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