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PREFACE

I^trARI{INGS, CAUTIONS and NOTES

These cerms have speclfic neanings in Ehis nanual:

I{ARIINGS concain informaclon t,o prevent personal injury.
CAUTIONS contain informacj.on to prevenc dauage to t,he equipment.
Notes conEain inportanE general informarlon.

EAZARD SYUBOTS

The meaning of hazard syubols appearlng on the equipnenc ls as follows:-

Synbol Nature of hazard Reference Ln narnral

A Dangerous volcages Page iv
A Scatic sensi.Eive componenEs Page v

UA}IT'AL A}IEND}IENT STATUS

Each page in this manual bears che date of its orlginal lssue oEr if it has
been amended, the date and scaEus number of che auendmenE. Any ehanges
subsequent Eo che latest. amendment, scatus are included on llanual Change sh.eets
coded CI, C2 ecc. at E,he fronc of che nanual.
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OPERATING PREC,AUTIONS

This product has been designed and cested in accordance with IEC Publication
348 - -Safety RequiremenEs for Electronic Measuring ApparaEus-. To keep it in
a safe condlEion and avold risk of injury, che following precaut.ions should be

observed.

I{ARNING . BLECTRICAL HAZARDS

AC supplv voltage. This equipmenc conforms wich IEC Safety Class l, neaning
ffiidedwirhaProcectiveearEhingIead.TomainE'ainchis
progecCi.on the mains supply lead musE always be connecEed Eo the source of
supply vla a socket wlth an earthing concacc. Make sure thac, Ehe earEh
protection ls noc interrupced lf Ehe supply is connecEed through an extension
lead or an auto-transformer.

Before fltring a non-soldered plug to the mains l-ead cuc off the t,lnned
end of Ehe wires, otherwlse cold flowing of che solder cculd cause
lntermittent contacE.

Do noE use che equipurent if 1E is likely thac lcs protection has been
lmpalreci as a resulc of damage.

Prlnarr fus,es. NoEe thac there is a supply fuse in both che live and neutral
\"rires of ihe lncernal supply lead. If only one of these fuses should ruPture'
cerEain parts of Che equipment, could remain aC mains pocent,ial.

To provlde protect,lon againsE breakdown of che internal supply lead' ics
connecrors or filter (if fitted); a fuse should also be used in the live wire
of the exrernal supply lead (e.g. ficted into che rnains piug). The fuse
should have a cont,inuous raElng noE exceedlng 64.

Make sure chat only fuses wlth the
specified type are used for replacement.
or use nended fuges.

required raEed current and of c,he
Do not, short-circuit ihe fuse holder

Secoodary fuses. Each secondary wLndlng of transformer Tl (tcith Ehe
exceFalon of +5 V and +I2 V supply lines, which are adequately protected by
rhe primary fuses Fl and F2) is fused wLth a 250 oA, A-T (250 uilliaup tlne
lag) fuse to provlde added safety. These are situated on the secodary tag
board lrlEhin the lnstrument and can be accessed by removlng t,he lower cov€r.
See Servtce Manual.

Roval of covers. Dtsconnect the supply before removing the covers so as Eo

avold the risk of exposlng hlgh volCage parts. If any internal adjustmenc or
servlclng has t,o be carrted ouc wlth che supply on, it nnrst only be performed
by a skllled person who ls aware of the hazard lnvolved.

Remember thac capaclE,ors lnslde t,he equipuent, i.ncluding any supply
fllter capaciEors, oay stlll be charged after dlsconnectlon of the supply.
Thcse connected to high voltage polnts should be dlscharged before carrying
ouc work lnslde the equipoent. Thls applies parttcularly Eo che EHT clrcuiE
for the cathode tey Eube which must be discharged by repeatedly shorting Ehe
flnal anode lead Eo chassls, or by uslng a bleed reslstor. The resldual
charge on the CRT lcself should also be renoved by shorctng the anode
connector Eo chassls.
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I{ARNINC - OTIIER IIAZARDS

Parts of rhis equipnenc are nade from neEaI pressings, therefore lE
shouldbehand1edwichduecaretoavoidcheriskofcutsorscratches.

Sorne of the components used in this equipment, may include reslns and
oE.her naterials which give off E,oxic fumes if incinerated. Take appropriaEe
precautions, Eherefore, in t,he disposal of chese itens.

Cathode razg. Be careful when exposing or handling the cathode ray
c,'be,ffiskofinplosionandconsequentscacteringofglass
fragmencs. Itandling should only be carried ouE by experienced personnel and
c,he use of a safety mask and gloves is recommended. A defective tube should
be disposed of in a safe Eanner by an authorized wasc,e contractor.

CAI'TION . STATIC SENSITIVE COUPONENTS

Thls equipnent contains staclc sensltive components whlch may be danaged
by handling - refer Eo Ehe service rnanual for handling precautions.

.. ... :
.;,' .,: 
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Chapter I.#

GENERAL INFORHATION

FEATTIRES

The 6500 AuEomat,ic AurpliE,ude AnaLyzer provides accuraEe scalar
measurenencs quickly and efficiently. All relevanE data is presented on the
CRT display and Ehe user is able to control any external sweeper utilizing an
excernal ramp. When operated with Marconi Instruments 6300 sej.es Programabie
Sweep Generators, a conpleE,e scalar analysis systern is formed, wiEh
intelligenE interactlon beEween the instruments Eo enhance system performance.
Details of systen operation are given in che appropriate 6300 series manual.

Mi-croprocessor cont,rol allows a varlety of measurements to be made sinply
and accurately. Three input channels A, B and R are avalLable. Channels A & B

are used as measuremen! channels anci channel R as a reference, when required.
The response on Ehe channel R may be subEracEed from channels A and/or B,
enabling neasuremenEs Eo be made independently of sneeper frequency responses
and level variat,ions. Three memories are provided to allow norm:lizaEion or
comparisions to be made between current and stored responses.

t"leasuremenEs over a frequency range up co L26 GtIz are possible depending
on the deteccors used. The detecEors 6511, 65LZ 65i3 and 6514 allow
neasurement,s over the range l0 MHz eo 40 GHz co be nade.

The variable "bright,1ine" allows spot level rneasureuenEs to be made
anywhere wichin the frequency sweep range. The brlghtline level measurement
and the corresponding frequency are dlsplayed at the Eop and botton of the

display co 0.01 dB and I0 [lHz (nax.) resolution.

Display sensitivity (R-A,NGE) can be seE fron 0.1 to 10.9 dB(n) per
division and che DATW in the range !99.9 dB(m); both these parameEers can
be seE independenEly on each channel. Alternatively, the AUTO facility will
autoilrtically select Ehe best DATUI{ and RANGE Eo f lt the trace(s ) on t,he
screen, relieving the user of ehe cask of seEting them manually. In addition,
the required slreep width can be set anywhere withi.n the sweepers range to a
resolucion of l0 MHz.

A facllity for checking responses Eo specificat,ion i.s provided by the
liniE facility. HIGH and LOW linlts Ilay a be individually entered for the -A-
and channels. If any lini.t, is exceeded during a sweep a warning message
is generated on che alphanunneric display. Up to 9 sets of display paraneEers
and lin-ics rlay be stored and recalled chus allowing fast Eesting of devices Eo
different specificaElons in different frequency bands.

The sweep can be stopped E,o permic phocography or plotting. The PLOT
facility uses an X-Y plotter to plot the displayed t,races and appropriare
anplitude and frequency scaling.

Chap.
Page
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All the 5500 keyboard functions can also be programmed by Lhe general
purpose incerface bus (CPIB) if the inEerface is fitted. The interface is
available in the 5500-001 version of ehe instrument, or as an accessory:
3964-650. This oprion also allows many facilites addiEional eo those
available fron Ehe fronc panel, which optinise ehe 6500-s use in an automaclc
tesE system.

Disolav Characteristi.cs

1.he fronr panel provides an integral green phosphor CRT for display of
all measurement infornation. The main display comPonents are illustrated in
Fig. I-l below.

55CC CRT DISF'LAY

AR I GHTL I NE A},TPL I TUOEMEASUREMENT MOOE
ctF

MESSAGE

LTMTT CHEC}<ING
(ENA€ILEO) A-.o 16. 95 B--55. O3 df|ar

AMPLITUOE SCALES

+1el. O

-3cl- o

.rta. o
-.1C1. O

.., g. O

-5ct. o

.. 4.O
-€o. o

TRACE A

cl. o
-7Q. Ol-O. O I Fruqurrloy 1 1. g3 GH- ! €|' OCIJ

START FRECUENCY BR I CHTL I NE FFIEtrU€NCY STOP FREBUENCY

Flg. 1- I Display co mpo nenEs

Pcrwrt. I OOnr
Swrro

sUtEP Sttgtr

SYEEP MOOE

TRACE A

ARIGHTLINT

Alphanumerics Ttre alphanumerlc dlsplay provldes a 40
For dlsplay of EeasuremenE paraneters' user promts and o
top line of the display is reserved for che title of the

Power
dB Relative
Gain/Lo ss (-Ref ) (-A, R)

x 25 character fo rna c
Eher messag€s. The
neaSUfeneIIE r €.$.

nominal sweep speed. If the GPIB
replaced wlt,h any tj.cle up to 28

and also for displaying the selected
lnterface is flcted, chis line can be
characters lc ng.

Gratlcule The graElcule
micro pro ces so r aE calculated
divisions in Dultlples of

Chap. 1

Page 2

llnes on the frequency (X) axls are placed by che
lntervals ln order to provlde standard frequency

L.2 o r 5. Ttrese will vary depending o n the actual
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s\,reep vridEh selected. 0n sweep widE.hs of i00 MHz or less Ehese are noE

produced. On che amplitude (Y) axis there are ten fixed divisions which can
be seE r,o cover from 0.1 co 10.9 dB(m) per dlvision.

Two 1i.ne display memories (A,B) allow channels A and B Eo

be displayed singly or simultaneously. When Ehe reference channel (channel
R) is displayed, lrs display informaEion is held in display nemory A. Each
display memory conEalns measuremenE information for 422 horizontal measurement
points, wiEh a vertical resoluEj.on of 256 points, (Note chat this apparently
llnited vertlcal resolution applles co to the characEerisEics of che displayed
crace only - power resolution to 0.01 dB will be provided by the digital
readouE Lrhacever Ehe power scale). Each channel can be displayed in -line-
or -histograrn- form, alchough the R channel will be displayed in the same form
as Ehe A channel. Ir'hen a sweep is sEarced, che rel evanE channels will be
swiEched on and cleared. 0n a1l subsequenE sweeps each point w1ll be updated
as the measuremenE ls made, thus providing a flicker-free display.

Brighcline. The Brightline is a single rnoveable vertical line, which can be
placed anywhere within the gratlcule. Ic is used for spot measurement
purposes and the inforrnacion relating to Ehe anplitudes and its posiEion on
ghe frequency axis is displayed above and below the graticule respectively -
see Fig. l-1.

Up to 8 narkers can be placed on Ehe screen uslng the Brightline. These are
flxed in posit,ion and are for visual reference. When PL0T iacility is enabled
chese appear as Eick urarks on the hard copy.

Chap.
Pafue
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SPECIFIC,ATION

CharacEeris E ic

Frequency range:

Dynamic range (1,1.I channels)

Normal mode:
Average mode:

ResoluEion (Brlghcline)

Chap. I
Page 4

Performance

0-126 GHz (dependent on deceet,or) '

66 dB (+16 dBm to -50 dBm).
71 dB (+16 dBn co -55 dBm).

Frequency:
Anplitude:

Digital readoue Eo l0 MIlz.
Digltal readout to 0.01 dB(n)

Frequency Linearity: DependenE on linearity of srteeper,
See Ramp output llnearity.

l,l.arkers: Up to 8 cn-screen rnarkers wtE,h
l0 MI{z resoluElon.

FronE panel selectable
paramecers

Range: 0.1 to I0.9 dB(m) division;
0.1 dB(rn) incremencs.

Darum: 199.9 dB(n); 0"1 dB(n) incremencs.
Above parameters lndlvidually
selectable on A,B and R channels.

ttigh/Low Linirs: !99.99 dB(n) indlvidually
seleetable on A and B channels.

FI,F2 (Sweep range): Seleccable in range 0-L26 GHz;
( l0 MItz resoluti.on).

SLart,.taop (Selected range): Selecrable within range Fl-F2;
( i 0 MIlz resoluEion) .

AF: Selectable symmetrically lrichin
range Fl-F2; Centre Frequency is
Brlghcline pos1E1on.
( l0 MI{z Resoluclon)

Dlsplay fornac: Line or hi.scogran lndependencly
on A, B channels.

Sweep speed: 70 rns t,o 20 s norninal
(10 alternative speeds).

ri 6500
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Characteristlcs

X-Y plotcer funcEions:

Digi.ral plorter functions:

Ranp output

OutpuE I (Fixed range)

Range:
Li neari cy:
R.esolucion:

Output 2 (Variable)

Range;

Offser:

Li nearl cy;
Resolutlon:

Plotter output

X output:
Y outpuc:
Z output:

Channel nemorles:

Performance

Plot all.
Set pen bottom lefc.
Set pen rop righr.
Sec pen to origln.
Draw axes.
Label axes.
Plot.
Set pen lifr.
Set plot speed (9 alcernatives).
Sec live Y.

Available if cpIB inrerface ficred

0-l0VilOmV.
t5 rnV.
4096 poinrs.

Adjustable from I
usi.ng coarse and
controls.

Boctom of range =
range (above).
t0.257!
4096 poinrs.

- 20 V (aoprox. )
fine rear panel

0 V :102 of

See Raap output l: BNC sockec.
0 - l0 V t50 lff; BNC socker.
Open collecror drlve: BNC sockec
selectable high/low iupedance
for pen up/down.

At any tlne when valid daLa is
available on the screen, the Erace
nay be scored i.n any of Ehe Ehreenemorles. New data may be averagedwith data already present.
When invoked:-

A ureuory is subcracted fron A Erace.B oemory is subtract,ed, from B crace.
R nemory is subEracted from A and/o.rB c race , as selecced. RecaLl isavailable on all nemorles.

Chap.
Page
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Radio Frequency interference: Conforms with he requtreruenEs
of EEC DirecElve 761889 as Eo
lfunits of RF lncerference.

Temperature range

Operatlonal: 0-500C.
Full speclficatlon: I0o - 35 oc.

Condiclons of scorage and
transport

Teuperacure: -40 oC Eo +70 oC.

tturnldiry: 95 7. reLatlve ac 35 oC.

Characterlsclcs

CRT

Dimensions:
Phosphor:

Power requirements

Voltage:

Frequency:

Consumptlon:

Saf ecy:

Dlrnenslons and welght
(approxlnately)

Ilelght:
I.Ildrh:

. Depth:
Weight:

Remof,e Progranrtr ng

H 6500

. Performance

105 nn x 135 mm used screen 3F€3o
Green.

AC supply. Voltage ranges
(swicchable) 105 - 120 V or
210 - 250 v.

50 ro 60 Hz.

l.20 VA naxlmrm.

.{eeE,s IEC 348.

Wlth handles and feeE.

192 on (7.5 ln).
.427 m (16.8 in).
533 nrn ( 21.2 ln) .
15.7 kg (34.5 lb).

A GPIB lnterface coryatlble '"-i.th
IEEE-I978 1s available elcher fltted
(fn the 6500-00i) or as an optlonal
accessory (3964-650). AnoEher
accessory (46883-408K) 1s avallable to
allow converston to IEC 625 fornac.

Chap. I
Page 6 Apr. 87



VERSIONS

Ve rs ions

AND ACCESSORIES

Aucomatic amplitude analYzer
AuEomaEic ampliEude anaLyzet wiEh GPIB
Automat,ic anplitude analyzer qti.ch GPIB ( 400 Hz operation)

Supplied accessories

AC supply lead
Operating manual
Programmj.ng nanual (supplied with 6500-001 and -002)

DeEectors

0.01 - 20 GHz, Type N male connector
0.01 - 2O GHz, Type APC-7 connector
0.01 - 26.5 GHz, Type MPC 3.5 connecEor
26.5 - 40 GHz, Flange face UG 399/U
0.01 - l8 GHz Wiltron AutoEester 560-97A 50,
Type APC-7 connector, complete with adapter cable
0.0i - 26.5 GEz Wiltron Autot,escer 560-98 S50'
Type APC-3.5 connector, complete wlEh adapter cable

0pEional accessories

Cables: 6510 Series deteccor extender cable, 5 n
DeEector adapter cable (BllC) , 2 a
6500-SMA cab1e, 2 a
GPIB cable, I n
Inrerface cable ro IIP 8620c
BNC-BNC cable, 1.5 n
N(rn)-N(n) cab1e, I m

![easurement
accessories: t{igh <iirect,ivit,y coupler, l-18 GHz

Power divlder, 2-L8 GHz
l{icrowave bridge set, 2-18 GIIz,
36 dB direccivity
Waveguide coupler, 8.2 to 12.4 GHz, l0 dB
Waveguj.de t,o N type transformer, L2.4 to 18 GHz

Waveguide to N type transforrner, 8 to 12.4 Gllz

Mechanical
accessories: Camera nounE

Camera hood
Rack nounting kit, l9 ln.

Service aids: Service rnanual
Field-replaceable detector modules
for 65ll and 6512

GPIB interface

Programmt ng manual

r{ 6500
Vo1. i

Part no.

6500
6 500-00 I
6500-002

23424-r58H
4bd6 l-)) / v
4688 l-5585

651I
6512
6 513
5514

59999- 1 5 rW

5 9999- 1 52D

Chap.
Page

3964-325
3964-294
3964-326

43 I 29-l 89U
3964-003

43 126-0 l 25
2200-277

2200-332
2200-335

2200-327
5030A/ I 0
6237 / |
6237 / 3

3964-239
46883-2678
3964-400

4688 l-559Y
27 L6-006

3964-650

4688 l-5585

I
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Software supporg packages (SSPs)

3.5 inch disc for use on external disc drive
5.25 inch disc for use on 9826 and 9836 wirh inrernal disc drive

Both SSPs are supplied wich a comprehensive user manual:

ASSOCTATED EQUIPilENT

Prograumable Sweep Generator, 2 - 2O GHz
Programmable Sweep Generator, 0.01 - 20 GHz

6500-500 SCAJ.AR NETSORK ANALYZER SYSTE}tr;

AII syscens include:

AuEomatic Amplitude Analyzer (with GPIB)
GPIB Lead Assernbly
BNC Conrrection Cable (Qry. 2)
Preclsion Adapter N(u) - N(n)
Earth connect,i.on kic

The oEher components of the systems are deE,ailed below:

6310 63tt 6511 6512 59999-l5lr,l

H 6500
Vo1. I

Part no.

39 64-7 32
3964-7 33

4688 r-592V

5310
63lr

6 500-00 I
43 I 29-t 89U
43126-0r25
59999-1 6 iR
3964-334

SYs cetr

6 500-50 r
6500-51 i
6 500-54 I
6500-55 r
6 500-52 I
6 500-522
6 500-53 I
6 500-532
6 500-55 t
6500-562
6 500-5 7 I

I
I
I
I

I

1

z
I

3

2

z
I

I

I
.|.

2I
t
I

I
I
L

I
I

I

I
I

I

I

Chap.
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DETECTOR SPECIFICATIONS

perforuance specificaEi.ons for deEectors at. present available are given
be1ow. Addirional information will be available as Ehe range of detecEors is
expanded Eo sulE user requiremenEs.

65ll Detector

Frequency range

Dynamic range :

Power accuracy at 50 l"lHz

ar 230C !40C
(excluding errors due to
R.eturn loss, FlaEness and
Source harmonics).

llaximum input power :

VS'v'lR :

Deteccor flatness,
-10 dBn inpuE power:

Connector :

6512 DeEector

The 6512 differs

0.01 to ?o GHz.

-55 to +16 dBn.

, 
+20. .1O O -r0 -:o -m -4 -5o d6i

+26 dBn average, +30 dBn peak.

!0.5 dB fron 0.01
+0.5 dB, -I.0 dB

Preclsion type N.

to 18 GHz
iron 18 to 20 GHz

frou the 55lI only ln Ehat it has an APC-7 connector.

Chap.
Page
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Maxi.nun inpuc power : +26 dBn average, +30 dBn peak.
VSWR :

6513 DececEor

Frequency range:

Dynamic range :

Power accuracy at 50 MHz :
and Z30C T/+0C
(excluding errors due Eo
Return 1oss, Flatness and
Sou r ce ha rmoni cs ) ,

0.01 to 26.5 GHz

-50 to +l 6 dBm

+0.5 dB from 0.01 Eo lg GHztl.0 dB from lg Eo 26.5 GHz

MPc 3.5 (m) - MaE es oor-des t ruc t ivelywtth sl{A and sini.rar connec.oFs.

i
I

:65
i*tr

ra?

De Eector flatness ,
- l0 dBm i npu t powe r:

Co nnect o r

Chap. t
Page I 0
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65L4 Decector

Frequency range

Dynamic range :

Power accuracy aE

ar 2l0c r20c :

( including errors
VSWR, flacness and
s ou rce harno ni cs . )

33 GHz

due Eo

26 .5

-45

+0.4

Eo /+0 GHz.

to +10 dBn, usable Eo +16 dBn'

dB aE 0 dBm.

f Rrf 0R
d8

n

.15 .'l 0 r$ -t0 -i: -rC
d 8nt

Maximum i. npu t powe r

V ST'IR :

Frequency response :

De EecEor t,racking :

Operating temperaEure :

InpuE, connector :

outpuc connector :

Dinnensions and weight :

+20 dBn average, +23 dBn peak.

'2.5: I.

t0.3 dB ar 33 GHz ( -l to -3 dB

aE band edges).

?6.5 I I

Ltr{tts 0FFntou€rfcY R[sP0ilsE I r{€AsuR€0 Ar -10116a r

Included in frequency response
dlagram shown above.

5oc to 400C.(Do not, use below dew
point),

l'i/c22
uc599/u.

Cable assenbly Eo nnate with 6500
inpuc nultiway o

Detector and waveguide extension.

Gr{r 
:t

Le ngch
I,Ildrh
Ilelght
Weight

I19 qrn.

?.5 iloo
ZL rnntr

235 g.

Chap. I
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Chapcer 2

INSTATLATION

UNPACKING AI{D REPACKING

Ret,ain Ehe packing maE.erials and ehe packing instruction noEe (if
included) in case it is necessary Eo reship che insErument.

If the inst,rumenc is Eo be returned f o r serviclng at,tach a labe1
indieating Ehe service required, Eype or model number (on rear label), serial
number and your recurn address. Pack the instrumenl in aceordance with the
general insE.rucE,ions below or with Ehe rnore deEailed information in Ehe
packing insEructioo no E.e.

rl\

(2)

( 3)

(4)

(5)

(6)

Place a pad in the boEEom of the container.

Place pads in the front
plylrcod 1o ad spreaCer( s )

Put Ehe polythene cove
conEainer wiE,h the fro
applicable) against che

and rear ends of the contalner with Ehe
f acing i.nwards.

r over Ehe instrumenE, and place it in Ehe
nt handles and rear projections (where
ply'"ood load spreaders.

Pl ace pads in the c'.ro sides of the container with cushioning facing
inwards.

Place Ehe top pad in position.

Wrap the cont.aiaer in waterproof paper and secure with adhesive
E,ape.

(7) Mark the package FRAGILE Eo encourage careful handllng.

Chap.
Page
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lb Ee

Lf the original conEainer or maEerials are noC, available, use a st.rong
double-wall carton packed wiEh a 7 to l0 crn layer of shock absorbing
naEerial around all sides of the insErument to hold it finnly. Protect
Ehe fronE panel controls wiEh a plyr"ood or cardboard load spreader; if
t.he rear panel has guard plaEes or other projeccions a rear load spreader
is also advisable.

UOTINTING ARRANGB{ENTS

Excessive temperaEures may affect E.he insE,rument-s performance; Eherefore
che plastic cover, if supplied, should be conpleCely removed. Ensure Ehat E.he

fan air ven! and oEher venEilauion holes are noc. obscrucEed other:qtise che
maxiuum t,emperaEure specification is reduced resultlng in imperfect operation.
Avoid standing the instruEenE or associated detecEors in the vicinity of

large cransformers or oEher possible nagneEic fields or where X rays are
present,. If t,he source of such f ields canno E be iso lated MumeE,al shiel-ds
should be used Eo provide Ehe necessary screening.

CONNECTING TO SUPPLY

Befo re co nnecE,ing the insc,rument Eo the AC supply check the position of
the voltage selecEor wiEh. The range selected can be seen on the slde of Ehe
switch procection plaE.e sicuated on the rear panel.

The instrumenc is normally dispatched selected to the 2i0-250 V range.
To select the 105-120 V range renove the proEeccion plat.e, switch ranges ani
change t,he value of uhe AC supply fuses Eo Ehat shown below, reverse ad refit
the prot,ection plaEe.

ll5 V range 1.25 A-T (I.25 anp tine lag)
230 V range 600 mA -T (600 mA time lag)

Fuses are 20 rnm x 5 rnm cart,ridge type.

The supplted AC supply cable is ficted ac one end with a fenale plug
which maEes rriEh Ehe AC connector at Ehe rear of the instrument. When fitting
a supply plug ensure that conductors are connected as follows:

Earth
Neutral
Live

Green/Ye1low
Blue
Brown

Any lnterruption of Ehe earth conductor is liable to make the equiproenE
dangemus.

When atcaching the mains lead to a rDn-soldered plug iE is reconmended
E,hat the cinned ends of the lead are firsc cut, off owing to Ehe danger of cold
flow resulting in intemLiLtent conneclions.

Chap.
Page 2 Sep. 87 (er. l)



H 6500

SAFEIY TESTING

Where safecy tests on t,he nains input circuit are required, t,he following
procedures can be applied. These conrply wich BS 4743 and IEC Publication 348.
i""t" are co be carried ouE as follows and in che order given, under anbient
condiElons, Eo ensure thaC uains inpuE circuit componenEs and wiring
(including earthing) are safe.

(l) Earth lead continuity cest frorn
bared end of che flexible lead for
plug. PreferablY a heavY current
not more chan 5 seconds.

(2) Remove both cop and boctom oucer covers, decach
and rear feet on bottom cover.

(3) FlE rack brackets ln front handles on side trim
l5 panhead screws and washers, finally refit cop

any part of che metal frame to Ehe
che earth pin of the user-s nains

(abouc 25 A) should be applied for

and dlscard front

recesses uslng M4 x
and boEtom covers.

(z)

Test Llraic: noE greaEer than 0.5 ohn.

500 V DC insulaEion tesL from the mains circult Eo earth.

Test linit: not less than 2 M ohm.

cPrB TNTERFACE (3964-650)

The GPIB int,erface is an opEional accessory and can easily be fiEted by
Ehe user, decalls are given in the Programming nanual, vo1. lA.

RACK MOUNTING

The inscrument may be mounced in a scandard 19 inch rack usi.ng the kit
Part No. 3964-400 available as an optional accessory. Flttlng instructlons
are as follows:-

(t) Dtsconnect Ehe mains suPPlY.

Chap. 2
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H 6500
VOI. I

Chapcer 3-1

OPERATION

PREPARATION FOR USE

Providing the insErunenc is properly adjusted for AC supply volEage and
is connected to an out,leE socket Trith Ehe correcE fuses fitced, r-he insErunent
can be swiE,ehed on.

At swi.tch-on, a self test operat.ion which checks Ehe instrument-s nemory
is applied. Should ehe inscrument fail the self EesE, LOCAL and SHIFT LEDS
wilI flash alternately and a message descriptive of Ehe fault together wiE,h

Ehe CRT tesc pattern will renain on t,he screen (see Fig. 3-l). The last digic
"n" in the code f15500/AI5/IOn:.s the insE.nrmenc-s firrnware issue number. If iL
is necessary Eo establish Ehis number, a fault should be sinmLaced by holding
down any key oEher Ehan MRKER as power is applied. The flrmware issue can
then be noted.

M650c]/A 15/ lo5

FIJR I FN LJI- I LJ, .JLJELJ

T
llII -t

Fig. 3-1

If the instrument
the SHIFT LED OFF and a
messages are trore fully
"Processor faults (ACt8)

NoE,e ...

Test patt,ern display and self test
fault indicat,ion.

is functtoning correctly the LOCAL LED will rern:in on,
display of power on channel A',rill be shown. The fault
explained in Chapter 5 of the Service llanual under
- Self cest fauic disolavs'r

If the power-on rnode does noE init,iate Ehe
GPIB/LOCAL LED remalns offl swltch the power
repeat Ehe swit,ch on procedure.

Sep. 87 (Am. l)

correct display or if the
off, waiE l0 seconds and
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r{ 6500
Vol. I

To remove any snal1 DC voltages, a zero oPeration must be performed
before any measurements are nade and chis aust be carried out with all
required probes connected and che RF switched off. (See ltiscellaneous
secondary funcEions - ZERO key, Chap. 3-1 for decails).

Although particularly suited for use with 6300 series slreePers ' Ehe 6500
can control any nicrowave sweeper capable of accePting an excernal ramP

conErol. Two voltage ramps are avallable, a fixed 0 to i0 V and an adjusEable
0 to 20 V, either may be connected via Ehe rear panel BNC ternj.natlons. In
so6e cases special Eerminations, connecEors or cables are necessary to couple
the 6500 to Ehe sweeper; these can be supplied as oPtional accessories
complete \rith fiEting instrucEions.

Once this connection has been made the 5500 should be initialized to the
sweeper by entering the Fl and F2 setti.ngs on che 6500 (the Fl and F2

frequencies are those obcained from the slreeper when Ehe external ramP ls at
its nininum and naxismn respectively). To facillEate this procedure, Ehe ramp
is moved Eo che bottom and top of its range when the proTltpts for secting Fl
and F2 appear on the 6500 screen. This allows the use of a frequency counter
so Ehat Eeasured frequencies can be ent,ered. This ls especially useful when
frequencies generated under external ramp control can be affected by the front
panel controls of che sweeper.

In addition to che frequency control one further connection inay be
necessary, If a raulriband sweeper is belng used then it is desirable to Pause
the sweep when the bandswi.teh poi.ncs occur to avoid errors due Lo che <ielay
bec,ween one oscillator sE,opping and the next sE,arcing. This can be
accomplished by connecting the SYNC input on Ehe rear panel of the 6500 :o
che appropriate blanklng ouEput of the sweeper. A single BNC lead is
required. Fig. 3-2 shows che connections to a typ:.cal sweeper and a counter.
The titles of input and ouEputs on particular sweepers are listed on the nexl
Page.

NOt€ ...

For deEails of operation with 6300 series s'!ileepers, consult the
approprlate sileeper operaticg nanual.

6100
luto. ar.Pttruo€ AfrltYSER

ilullr.bond toutcGl

rtl.ti.A

F i g. 3-2.

Chap. 3- I
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il 6 500
Vol. I

RF Source Comments
l{.anuf ac. Type Raurp Input Rear Panel
l{arconl 6300 Series 0-10 V

Ins E rume ncs
" 6600A/ I 0-20 V

apProx.
" 6158A & 0-10 v

6 150 Series
HewleEE 8690 Series 0-20 V

Packard

" 8620C Series 0-10 V

" 83504 Series 0-10 V

I^Iiltron

Use Sweep
inpuE
(See additional
info. overleaf)
Use Sweep Inpuc

Use Pin 28 and
43 (ground) on
Sockec J2 or l,1I

InEerface cable
Parr No. 3964-
003. Use Sync
on nultiband
plug-ins.

Use Blanking
Sync on UulLi-
band plug-ins.

Open link BC.
Use t,erminals
B&D. Use
Blanking
OutpuE during
Bandswi-cch for
S ync.
(g is signal,
D is ground).

Use BfiC EXT
Sweep Input.
GPIB (0pt.3)

See appropriace manual
for set-up deEails.
Use Ext Sweep input.
Sec Sweeo/CW co EXT.
SeE Function co SWP.
(Not CI.i or .dY)
Use EXT FM Inpuc
NoEe: Need 0 to +17.5 V

for fullband sweep.
Set Sweep llode Eo EXT.
NoEe: Under GPIB or
ramp control ic may be
beEter Eo use
Start/Stop eEc.
Marker sweep wich
uarkers seE by counter.
NoE,e also no locaL
lockout of HP8620C
Front Panel Controls.
Sec S;,reep !o EXT. Con-
necE ramp to Sweep
inpuL.
Noce: Sweep input,and
ou E pu E, are same BNC
socket
Noce:
Under GPIB Control seE
Ft and F2 on 6500 and
then put lnco FREEZE
mode. Uslng Brighcline
aE start adjust 8350A
sEart frequency for
desired reading on
counEer. Repeat for
St,op Frequency. This
method locks ouE 8350A.
ConLrols and offset and
gain errors of 6 5 00
rarnp are calibrated
OUE.

Set Freq. Program to
Ext ernal.
Note: If fLtted wich
GPIB (option l6) use
SYNTH node described ia
Operatlng Manual Vol.
la, or details of a
sinple nodification can
be provided on request.

Set Ext Sweep
Note: See Under 8350A
for GPIB narker s!/eep.

Chap.3-i
Page 3

6 t0D
Series

6600 &

6 600A
Series

0-20 v
Set 0 to
9.75 V
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Using Aucomatic Amplitude Analyzer tvpe 6500
co control l'ticrowave Sweep 0scillator

Mr 6600A/ t

The 5600A/l sweeper is designed Eo respond Eo an external sweep unit in the
range 0-20 volts buE the RF frequency of the plug-in unic is clamped at both
ends. Consequently, the norninal frequency range starEs at a poinC
corresponding Eo an inpuc volEage slighcly above 0 V and ends when thaC inpuE
volcage reaches a poinc somewhat below 20 V.

To f acilirage inj-gial setting up of the Fl and F2 lirnits on E,he 6500 ' the
following table has been prepared. It represenEs Ehe low and high frequencies
which qrould correspond co input voltages 0 and 20 respecEively, if Ehe

oscillacor were capable of reaching them. They are terned the -VIRTUAL

LIMITS-.

If che full- 0-20 V outpuc ramp from che 5500 ls applied co the EXT S'dEEP inpuc
of Ehe 66004/t and the Virtual limits are set lnto the 5500 as Fl and F2,
horlzontal frequency scaling and BRIGHT LINE read-out will be correcc for all
valid frequencles (i.e. wit,hin the noninal band of the plug-in uniE).

6600 SERIES PLUG-IN UNITS
FREQ. RANGE

(GHz)

1,0 - 2.0
1.4 - 2.5
L.7 - 4.2
2.0 - 4.0
2.0 - 4.5
3.5 - 6.75
3.7 - 8.3
4.0 - 8.0
4.8 - 9.7
7.0 - ll.0
7.C - L2.4
7.0 - 13.0
7.0 - 16.0
8.0- 12.4
9.0 - 16.0
8.0 - 18.0

10.0 - 15.5
I0.0 - 20.0
L2.4 - 18.0
15.0 - 22.0
I8.0 - 26.5
26.5 - l+0.0
33 50
40 60
50 75
50 90
75 - 110
75 - r20

VIRTUAL
Low

0.925
i.375

1.49
r qq

1.80
3.39
3.60
3.70
4.44
6.7 0
b. / )
6.59
6.7 0
7.85
7.t+O
7.25
9.80
9.25

t2.20
14.9L
L7 .6A
26.3 r
32.20
38.50
48.00
)t.t)
7 4.63
73.50

LII'{ITS (GIlz)
Iiigh

2. r3
2.58
4.49
t, t<-.aJ
4.80
6.98
8.40
8.50

I0,20
I 1.50
12.7 5

13.14
16.30
L2.65
17.00
r q tq
I 5.80
2.r.25
18.20
22.lL
27.20
40.60
5l .40
62.50
78.00
Cl1 7q

I 10.63
121. 50

11 6500

RF Source
Type Nunbers

6 608-66 I I
6612-5615
6618,6519
6620-5623
667 3,667 4
6624-6627
6530, 663 L

6632-6635
6658
6636-6639
6640-6643
667 6
6677
6644-6647
6666
6667
6648,6657
6668
6649,6653
6670
6550
565 I
6659
bo)4
667 |
66 55
667 2

6669

Chap. 3-l
Page 4 Apr.87



H 6500

FRONT PAIIEL CONTROLS

SPEEO

f,0BifAt AI'TfiAGT FREEZE

ilIEM A

A -R

MEM 8

-
STONE AV

!_l
-
lsrunr I

I-T
lA&8 |
l-.ir#

I sug ttl1t- I
-
MTIU R

B E

( I ) SUPPLY

Push bucton swllch applies Lhe AC
boch nanual and remoce cont rol
c hac poere r ls on.

TPA 38L7

Flg. 3-3 Fronc panel controls

supply volcage t,o the instrument for
operaclon. An associ.ated laup tndlcates

( 2) INTENSITY concrols

INTENSITY adjuscs
LINE A and LIIIE B

Apr. 87

the overall brlghcness of Ehe
control che relatlve brtghcness of

display. GRATICIILE,
these chree Erac€so
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H 6500

HODE KWPAI'

(3) Measurenenc mode keys

These keys select comblnations of Ehe neasuremenc channels (A and B) and
che reference channel (R) for display and sEorage. Unics of posrer
measurement may also be defined. The functlons of the individual keys
are ouclined below.

tAl Displays channel A.

[ugM A] Displays contencs of nemory A.

l,aNl
rTx

r-1
l-7 1

il 
^EB 

ll
t l-\j

f srl

-

l-'l

il R ll
l/-rrrrdl
f-r-rJ

=ll -e ll
L-l

-

tBl

lunu B l

Di s plays

Dlsplays

channel B.

contents of memory B.

Displays channels A and

Dtsplays channel R.

Dtsplays contents of mernory R.

B.

tRI

lunu Rl

SubE racc, s channel R f rom selected neasurenenE bef ore d,i splav,

I sroRE ] Used wich tal, IBJ, [A&BJ and
currenc display Eo meuory A, B or R. [SToREJ
used when channels A and B are displayed,
s Eored Eo menortes A and B respectlvely,

t Rl keys f,o srcre
leeg ] can only be
che L races bei ng

Chap. .3-1
Page 5

lsToRE Avl Used wich [*], [B], [nen1 and tR] keys co srore
the average of the current, dlsplay and che current contents of
the selected menory to chis uremory. ISTORE AV][A&Bl can only
be used when channels A and B are dlsplayed; rhe two channels
belng averaged rsith and then stored co ruemories A and B

respecEive ly.

Used wlth keys [A] , tBl and [n]. ISUB M] [A] subrracrs rhe
contents of memory A from channel A whenever this ls
dlsplayed. Slnilarly f or ISUB l{] [B]. ISUB ]!l IR] subrracrs
concencs of nemory R from channels A and/or B. No nemory can
be subtracLed from channel R.

Swltches between dBa (defaulc) and nl{ scallug for absoluce
polrer rueasuremenEs; dB (defaulc) and VSWR for relatlve
oeasuremencs.

Apr. 87



H 6500

(4) Scale keys

These keys define the scallng and linits of the power and frequency
dlsplays.

IDATUM] Used with numerj.c keys t,o define po\der level at top
of display (wichin range ! 99.9 dBrn).

[ilIGH] Used with numeric keys Eo define high power llmit
(within range ! 99.9 dBur). Exceedlng llmit causes a warning
nessage to be displayed.

IRANGE] tised co def l-ne power scaling (range: 0.1 to 10.9
dB(m) per dlvlsi.on).

Irow ] Used to define l ow p ower limi t (wi chin range t 99. 9
causes a warning message to bedBrn). Exceeding limiE

di s p layed.

i-il.t-t'-tr

ll snnr !i
'tF----{l

t-llFzi
i5==qll nil ll
lj-ll'

I srART J used

lFll Used
from sweeper.

I stoPJ used

I F2 ] Used
f rom sweeper,

to define start frequency for sw€€pr

to define (enter) minlmun frequency available

define stop frequency for srf,e€p.

define (enter) maxisluxt frequency available

co

EO

( 5 ) Swgep, c,ont rol SeUF

These keys are used to select sweep
t,he "f r eeztngtt of the dtsplay.

speed, norual or averaged dtsplay, and

le@l
tr===l
llrarf. lll^Lr..-Ll
I-rrrJ

f-l
F====i
llrrarctl

f-l
til-i
(\--r.lJt

llmEEil

-

INORMAL] Selects nornal sweeping. MeasurenenEs are made at
each of 422 posltlons across t,he screen and dlrectly
displayed. Normal sweeping is che default (power-up) node.

[SPEED] Used to deflne the slreep speed. Ten speeds are
available, ranglng fron 70 ins up to 20 s.

Selects display averaging and (re)starts averaging process.

Freezes dlsplay to allor tt tb be photographed.

Chap. 3-1
Page 7Apr.87



H 6500

TUNCTION/ OEIE.. KEYPAI)

( 6 ) Di spl,av .Erys,

Used co select, line or histogram dlsplay for channels A and B.

s hlsEograru display forPreceded by A or B, select
corresponding channel.

Preceded by A or B, selects line dlsplay for corresponding
channel.

(7) Mlscellaneous functlons and numertc keypad

The numeric keypad ( digtcs 0-9, mlnus slgn and declmal polnc) conslsts of
the prlmary (unshifted) functlons of 12 of the 16 keys ln Ehis group. As
their numeric functlon is self-explanacory, these keys are only referred
t,o nhere chey have a second (shlfted) funetlon associated wich Ehem.

I Lrunr 
I

-t

l--/lil 7 ilt/-.,j,J

--4...t-=;lane. lf
k==:::=ill I ll
It---+lEr#

ILIMITS] Used co enable/disable (roggle acclon) ffmtrs
prevlously sec using the [I{IGH] and [LOW] keys.

[aA REL Aj ellows a 0 dB offsec co be ser for Ehe channel A
trace. Thl.s nay be at either Ehe currenc brtght-line power
level, or (by enterlng che appropriate numeric value) ac any
other level in the range t 99.9 dBo.

lan RgL B ] As [ag REL A J bur f or channel B.

l-. i
t!-71

ll snrr ll '

Lr--l

-

Selects shlfred functlons,
is pressed. Acclve staLe
incegral LED.

Rematns active
is tndicated

untl1 anocher key
by i lluml na c i, on of

I sretus l Vartous s catus infornaEion
CRT. This lncludes linir values (and
are enabled), dB offsets (as entered via
dB REL B), GPIB address, decector s[aLus
are connected),

ts present ed on the
whether or noc lirnlcs
dB REL A or
( i. e. whlch detectors

Chap. 3-l
Page 8

[SfO1 l.Ihen followed by nemory number I to 9, stores
currenc lnsErunent settlngs to che approprlace memory.
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( 8) PLOT kev

(9) LOCAL key

/-,
IRrtI

-

l-7 Iil tlil o il
ll | |l-tE#

f-a-l
iE:==:-
il ^r'ru il
l-J
I-#

-

ltErl
f\..--rr...--{l

ll Fr-,'z ll
Lr_'l

f 'ffirl

-tl

l-7 1il-ll
lj-{l

I Ff ctlrn I

[=x
lr--'--ldlY-"----#

l-t

-

fYr-l

ll EnE ll
I l-lllE-r#

l-li:
ll n-st ll
I r----..+I

-

tol
:l-7 1

ll L.ErL il

-

n 6500

lnCll when followed by memory nurnber I to 9, recalls
previously scored insErument settings fron the aPpropriate
memory.

IAUTO] Aucomar,ically selecEs values of RANGE and DATlll{ to
give opcimrm display on Ehe screen.

IZERO] AuEomatically zeros any sensor connected.

[Fl-F2] Seleccs fu1l s]teep: Fl to F2.

[DET] Allows decector Eype Eo be specified. 65LL/ 12 type
is default.

ISECRETI Removes frequency scale frora display for securlt'y.
Toggle actlon.

IDET CHAR] ellows encry of characteristics of non-Marconl
LnstrumenEs deteccors.

Causes encry of numeric values.

Actlvates X-Y plotter controls to produce hard copy of
dlsplayed results.

Returns lnstrument to local (nanual) control fron remoEe
(GPIB) control. Integral LED illumlnated lndicates local
concrol.

Chap. 3-1
Page 9Apr. 87



H 6500

( tol BRIGHTLINE controls

The "brlghtli.ne" is a vertical line extending f rom Eop to botcorn of t,he
screen, which deflnes the polnt in the sweep for whlch the power level
and frequency are digitally dtsplayed. At swicch-on Lhe brightline is
coincident r.rith the power axls on the lefc-hand side of che scle€oo The

brightline controls (l) allow the brightline t,o be posltioned rnanually or
automatically at slgnificant positions on the displayed trace, Q) deflne
the brightline position as Ehe center point in a sweep (3) allow narkers
to be placed at significant positions.

r-1
t-7 1

il aF llLr_T{t

l-l
r\-l

ll ur il
lr..-....-\lEr-

r-l'l
f-/l

ll ril llu-ij

t-R^s I
F===q
llrffill
lL-j
f#

Atlows the sweep widLh
brightline position to be
sweep w.idLh.

for a synmeLrical sweep about Ehe
defined. Value encered is che toEal

Sets brightline Eo maxiutum porJer posiLlofi.

Sets brighEline to nininum power position.

IMARKERI Places marker (a statlc brighcline) at the
brlghtline positlon. Up to eight rnprkers rnay be sec in chis
way. When the brtghcline ls placed over an existing narker,
this key causes thac narker to be erased.

IERASE J Erases all nark€ls r

The rotary control 1s used to manually posicion the
brLghtline. There ls no mechanicai. linlt on this control.

( I I ) Chagne.l i nput., cojrfre cS orp

Connectors A, B and R accepc l2 pln pl.ug connectors f rorn the detector
cable assemblies for ehannels A' B and R.

Chap. 3-1
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H 6500

REAR PANET CONTROLS

w
M
ffit

M
w
ffiil

M
m
ffi

M
M
M
m

W
M
Mg

11

(1)

fr
*r4:
t r*j

's
A00fltss

Fig. 3-4 Rear panel controls

GPIB Interface

This option (aval1able built-in or as an accessory) allows remote
control ot the instrument and accepts the sEandard 24-way IEEE GPIB
connector. An adaptor, Code No. 46883-408K is available for IEC 625
systems. The int.erface can also be used to facilitate stand alone
digital plotting if required.

(2) PLOTTER

By connecting the X,Y and PEN LIFT outpucs to a standard X.Y
recorder a plot of the current traces plus graticule and scaling
information can be provided. The PEN LIFT output is usually cl.osed
circuit for pen down and open circuit for pen up; this can, however,
be reversed by Ehe user if required by following screen prornpts when
PLOT key is pressed.

Chap. 3-l
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H 6500
Vol. I

(3) SYNC rN

When this socket is connected to the appropriate socket of a
nultiband sweeper, correct operation at the bandswith points is
ensured. A ifigh level (3 to 5V) or Iow level (- 3 to - 5V) from the
s\deeper will pause the 6500 sweep while this sync 1evel is
maintained. When the voltage aE t.his input returns Lo OV the sneep
will continue. Using this input it is possible to stop the 6500
sweep for up to 600 ms at any one measurement point.

(4) RAMP

( s)

lbte o

Chap " 3- I
Page Lz

Forced air cooling is used co naintain the required operating
temperature within the instrument, therefore allow at least 75 mm
(: in) clearance aE che rear of the instrument and ensure that che
air vents are not obstructed. The cooling fan requires no
maintenance although the air filter should be cleaned at regular
service intervals.

(6) AC supply locking plate

The i.nstrument is norrnally despatched with the plate 1o cking the
supply selector switch to the 2f0-250 V posicion. !o change to 105
- 120 V operation, remove the locking plate, adjust the switch,
reverse the locking plate and refit.

(7) AC supply Fuses

Supply input fuses are rated at 600 mA-T for 210-250 V operation or
1.25 A-T for 105-120 V operacion.

The instrument employs double fusing, and should the fuse in the neutral
line rupture certain areas in the insErument nnay remain at mains
po t,ential .

( B) AC supply input

Accepts AC supply lnpuc of 50-60 llz; rhe earrh pin is inrernally
connected to chassis.

(i) FIXED 0- 10 V. This output provides the necessary control
voltage to drive the sweeper. When sweeping from Fl to F2 as
set on the 6500 this output will sweep from 0 to l0 V. When
different. start and stop frequencies have been selected this
ouEpuE will sweep across correspondingly different voltages.

(ii) VARIABLE 0 - 20 V. The variable output provides the same
function as che fixed ouput, but is for connection to srreepers
which require a different drive levei. The maximum range of
this ramp output voltage can be adjusted using the C (coarse)
and F (fine) screwdriver adjustment controls. The starting
point of rhis ramp oucput can be adjusted by the OFFSET
screwdriver control between !I0"/" o f its maximum seEting. This
operati.on may need more Ehan one iteration.

Fan air vent

Sep. 87 (An. 1)
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OPERATING PROCEDI]RE

Introduction - key operation

All operacions are carried out via the front panel keyswiE,ches (or GPIB
if fitted) which are used Lo enEer commands and numerj.cal values. Many keys
have t.wo funct,ions, the secondary function being indicated on Ehe top half of
Ehe push-buEton.

SECONDARY FTINCTION

-PRI}'ARY 

FT'NqTION

The secondary functlon is
E.he required second funccion
extinguishes the che SHIFT key
function mode.

Any command which requires numeric data
selecLlon nenu on che display. When the
data should be typed in followed by ENTER.
of. -7.4 dBn:

obcained by pressing the SIIIFT key f oll-owed by
key. Pressing any further key (including SHIFT)-s i.ntegral LED and cancels ehe secondary

to follow tc produces a prompt, or
pronpc is displayed the numerical

For exam_ole, t,o set a itIGH llnic

ParameCer
seleccion Prourp c

Sec Elgh Linit

Numeric enEry Te rrninator

I a ll i{lEll Ii:i-l
ll suFr ll ll r^nl ll

I saE I I utrY:r iI ri sfans i

F-iF=-'i i-1i-1tt - lll 7 ilil illt 1 il

---:t
As ENTER is pressed, a terminator (dB(o) in chis case) is displayed on

t,he screen Eo conflrm that Ehe enEry has been accepced. This wtll renain as
long as che key is held down. If a nistake is nade at any poinc t,he command
can be entered again sinply by sEarElng che sequence agaln. If an ERROR
nessage results, this lndlcates Ehat an illegal input was attempced, e.B.
attetrpcing to set RANGE in excess of 10.9 dB(rn) per divLsion:-

Prompt

Set Range lcutsll I

--

l-ll-lll r llil z Il{}-{

This will produce the nessage *'tError 12 ** meanlng "Entry overf 1orr".
Other error codes used ln 5500 are glven in Table 3-1.

Chap.3-l
Page 13Apr. 87
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TASLE 3-I ERROR CODES

GENERAL OPERATING E

0l AEEempE to enE.er uore E.han eight markers.

02 Sweep daLa was invalid when lasE operaEion aEcerupted.

c3 AEtempt to recall i-nst.rument secc,ings frorn null meuory.

04 Relative measurements on R channel (suB !l and -R noE allowed)

05 AF sweep width greaE,er chan Fl-F2 range.

KEYBOARD ENTRY ERRORS

lI Negative ent,ry not allowed ior atEenpted operaEion.

L2 Entry overflow.

MEI,IORY ENTRY ERRORS

2L Mernory sEart/sEop frequencies different to

22 Actenpt Eo sub cract null meroo rv.

current screen secti.ngs.

23 ActempE to use STORE AV on null memry.

24 AEtenpEed ne@ry operation on lncorrect channel.
(See table of valid operations).

GPIB ERRORS

For detairs of GPrB errors see GprB Operating l{anual vol. la.

I{ARDWARE ERRORS

4l Keyboard fau1t.

42 ZERO fal1. Caused by defecti.ve probes o

43 Tineout on D/A read. (llo valld range).

44 Tineour, on SYNC. input. (Check sweeper)

45 Maxi.mum RF input level exceeded.

46 DeEector t,ernperature range exceeded.

r RF present."

Chap.3-t
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Where an entry is nade which can be independent.ly set on che three
channels, Ehe entry will only affecE Ehe channels which are currenc,ly selected
as indicaced by the brighcline power readlng(s) ac the top of che display:

€.$o

SELECTED
CHANNELS

- L2.34

100 ms: -

Sweep speed
selection nenu

0-70ns
l-l00ns
2-200ns
3-300ns
4-500ns

-t I

I

dBn $= 56.78dBo

Boch A and B channels (but noc R) wj.Il be affected by Ehe enEry.

When a selection menu is displayed, or example in seEt,tng che sweep
SPEED or PLOT uodes, the appropriaEe numeric key should be pressed. No ENTER
key ls requlred.

€ogr SeE, sweep SPEED of

Paramet,er
Selection

Selection

t--:-t |E-]

--

r'l-fl ll-ll
ll suFr ll 11 n ll
t,j-J ij-l

)-
6-
7-
8-
9-

1s
2s
5s
l0s
20s

Select Oocion

l,lhen che inscrumenc, is flrst swlcched on, Fl and START wtll automaEicalLy
be set oc 0.01 GHz, and F2 and STOP to 18 GIlz. Before any measurements are
made, the Fl and F2 paramecers of che sweeper being used should be encered,
ot,herwtse an incorrect frequency display will resulE. A freguency counter may
be used co faclliEaEe more accurate settings see FLg. 3-2. The procedure ls:

(a) Select ISIIIFT] [Ft] and read the frequency counter e.g. 2.5 GHz
(b) Enter this value and cerm{nate using che ENTER key.
(c) Select [SIlIfTl [f2] and agaln check the counte! €.g. 6.8 GIIz
(d) Encer this value and agaln termlnate using che ENTER key.

Proupt

Set Sneeper Fl ::E:
ll 2 llll llll s llllararl

----=\Set Seeeper F2

l--i-l
ll *lr| ll

ITI
ll rrrrt lltj-{l

t,he relaEionshlp Fl, < F2 < L26 GHz ts noc, raalncalned, Ehe
rejeeted and ** Error l2** message is dlsplayed. When t,his
first, then Fl.

will also sec START and STOP co Fl and F2 so a fu1l wldch
will result.

Note.

If at any Eine
enEry will be
happens seE F2

'Ihis sequence
sweep of Fl to F2

Chap. 3-1
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KEYSITITCf, FIJNCTIONS

Heasureuqnt uode keYs

The purpose of Ehese
channels and nemorles
nade. The rnode should
rhe four optlons:-

keys is Eo selec
approprlace co Ehe
be seE up by firsc

H 6500

c the requtred
measurement being
seleccing one of

Select Channel
for dlsplay

Selecc Channel B

for dlsplay

il au t1

Selecc Channels
A&Bfordlsplay

Select Channel R

for display
lEl
il e llit " IL+l

The above keys are independenc and wtll lnitla11y provlde a ssept dlsplay
of power on che selecced channel(s). AE swicch on, che dlsplay is set,
aucomaElcally to channel A in dBn. The UNIIS key allovs Ehe user Eo select a

di.splay ln either dBn or mW (coggle acclon). Note that che rnW scale is fixed
ac 0 - Srnl.J and cannoc be alcered ln elther Mi\GE or DATUM.

Switches beclreen dBn (defaulc) and mI,I scallng, lf measurenent
ls of absolute Dor.er.

To indicace t,hat an -absolute power- node (Channel A, Channel B or
Channel A&B) ls selected, the plot title "Po!rer" wtll appear aE che top
of Ehe screen, and the unlEs w111 be dlsplayed at the top of che Power axis.
The power at Ehe brlghcline posltlon is shown below the ploc clEle for each
selected channel, e.g. :

A = +16.7 B = -49.32 d3n (See Chap. l, Page 2, Fig, I-l)

Slnce no sweeper-s oucpuc is perfeccly flac across 1ts frequency sweep lt
ls ofcen necessary co cancel che varlaclon in ouEpuc level of the sereePer Eo

obcain a true dlsplay of the response of che devlce under cesE. This ls
achieved ln rhe 6500 by the provlsion of a live Reference channel. The
reference channel decector and neasuremenc channel ( s ) detector( s ) are
connecced co che saure sweeper, and che reference channel's response ls simply
subcracted fron chac of the measuremen! channel(s) by selecclng the t-R] key.

Chap. 3-1
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In this way, aoy variac, lon j.n t.he seteeper-s ouEPut. is removed from the
measuremenc.

SubEracEs response on channel R frorn selected measureluenE
channels before display Eo screen.

wnen L-Kl 1s selected (e.g. wiEh A&B) it will Ue

Galn/Loss Channel A&B (-Ref)

live Reference mode ts selecced iE

indicaced by che ElEle:

r,r111 be tndlcaced in the tlElewhenever E,he

by "(-Ref)".

Not,g. ..

(l) Loadlng effects Eay causettflaEtt seteeDer which would
reference channel Eo glve
(DUT).

varlatlons ln Ehe outpuc of an tnhereacly
also necesslEace Ehe subtraction of Ehe
a c,rue response for the device under test

(2) No relaclve (dB REL) or gain/loss (-R) measurement nay be made on
Channel R icself. Any atcempE Eo do so resulEs in an * * Error 04 * *
message.

(3) Before any rneasurement,s are displayed in chis mode, a sweep musE be
made on Ehe R channel. This is noE displayed buE will be noticed as a
delay before a trace appears.

The scalLng represencs the dlfference ln absolute polter levels between
channel R and channels A,B or A&B and w1ll be displayed in dB. If the
oeasuremenE syscen 1s such that this represencs a VSWR, che scallng can be
changed vLa the UNITS key co give a VSI,IR range of l.O: I to 3.0:1. This is a
fixed range and cannot be altered by RANGE or DATUI-1.

ll*ll
Swltches becween dB (defaulc) and VSWR scaU.ng lf neasurenent
ls gain/loers or relatlve (A/B or A&B -R)

An addlclonal facllity ls provlded by che dB REL A and dB REL B keys.
The cwo keys, (one for each neasurenent channel) allor t,he user Eo select a 0
dB reference eiEher at the currenc brighcline readlng, or at any other level
by selectlng a nuoerlc offset. Boch keys act lndependently to allow differenc
ooslt,lons co be set on the t\ro neasurenenc channels.

Prorupc

Enter offsec dB Rel A (or B)

number entry che current brlghtline
Alternacively the required nunerlc offsec
key Eo Eermlnace che ent,ry. The STATUS

Chap. 3-l
Page 17

-

I a I l.f8.rl
F-J ti+

ll '*'il ll s lt
Hl-

If the ENTER key ls pressed wlth no
reading is made a 0 dB reference.
nay be ancered followed by che ENTER

Apr. 87
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display will shoqr rhe currenE values of offsets encered for boch A and B

channels. (See paragraph on STATUS key).

I,Jhen an off sec has been entered, che cicle will becone

dB Relative

If in addicion, che live Reference rnode has been selected, chis will agaln be
indicaced :

dB Relaclve (- Ref)

Note ...

It ls posstble to perform a dB Relative function on only one trace when
Ewo channels are simrl-Eaneously dlsplayed. This a1lows absolut,e power
(dBm) and Relacj.ve measurements (an; co be displayed at t,he same ciiae;
the cirle wi11, however, renain as above.

Chap.3-l
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Memry operation

The Stbnf key and che SUB !1 key in Ehe mode block refer to che three
available meroories (A, B or R), which are each capable of sE.o ring a conplete
sweep of 122 measuremenE Poincs.

Each of the operaEing rrcdes previously described nay be rcdified by use
of these memries. For instance, the frequency resPonse of a device may be
removed from fuEure measurements by first storing the response ([STORS] A,B,
or R) and Ehen subtracLing Ehe stored values f rom Ehe live display ( ISUB l'11

A,B or R). This procedure is known as "norrnalisaEion".

In all cases, whenever a mermry is being subtracEed f rou a measurement,
iE is indicaCed on Ehe t.iE,le by the memory nane (A, B or R) in brackecs' e.g.

Galn/Ioss (- A,R)
indicates -A- and -R- memories are subEracted.

dB Relative (-Ref) (-B)
indicaces dB relatlve node wiEh live reference and the contents of nenory
-B- being subEract,ed before display.

The STORE key allows the current trace(s) co be stored to memory. I.rhen
pressed, the pronpE Store to I'lemry appears and che current sweep in progress
will stop. This should be followed by a key as indicated below.

SLores currenE trace co l{emry A.

This canrp E be used when A & B are slunrltaneously
dis plaved.

tffi^vl tE;-l

--
ll*llil a lll- E==:9

SE,o res currenc E race Eo lterno ry B .

This canrpt be used when A & B are slmultaneously
displayed.

lsnrrvl I Er 
I

Hl-lll*ll ll a ll

SEores current crace' co l{encry R.

This canroE be used when A & B are slmultaneously
d isplayed.

isrc rYl l iiF=:,lF=+
ll src ll tl 

^eB 
llr-l-l

SEores curreot Channel A Erace to l{ermry A, and
Channel B trace to Memry B. Only use when A and
B are s{mulEaneously displayed.

-

lsrr^r| I ra I

-

I-li-

ll *il lltdx.llH L-rl

Presslng 'NORMAL'
co ntinues without
rnerD ry.

cancels STORE
any change Eo

mode, and sweep
operaEing mde or

Chap.3-l
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An ad.dicional f acility is provided to average che co nE.enEs o f a rnemo ry
wich a curreng. Erace, and score Ehe resulE. This is achieved by preceding the
above keystroke sequences by SHIFT. Thj.s accesses the sEore average facility'
and the pronpc

AVERAGE TRACE TO ME{ORY

will appear. The operaEion remains t,he same as STORE buc wirh the difference
EhaE the current crace is averaged with selected nenory before iE. is stored to
i-

e.g. f-. I IEnE-Jl l-,a^-l
t-t!-tt-l

ll $tn ll ll rnr ll ll ,t ll,__{t.H

average currenc, Erace wich neroory
and st,ore resulc co Bernory A.

lbte ...

lb Ee

Subcract
l{em ry

nade co STORE AV to a

, however, performed
in VSWR or nW uniis.

SubEract menory A fron trace
A. Use whenever Channel a is
di s p1-ayed.

Subcracc trermry B fron lrace
B. Use whenever Channel B

is displayed.

Subtract nerDory R f ron lrace
A and/o r B as selected. Use
whenever Channel A andlo r B

is selecEed.

(1)

(2)

(3)

(4)

Chap.3-l
Page 20

** Error 23 ** nessage is produced if an actenPt is
tnerro ry which has no co ntenEs. The f unctio n is
assuning conE,ents co be zero. b STORE is allowed

The operation of the SUB ['1 key is as follows:-

Parame Ee r
Selectio n Pro np c Te rmi nato r

fdI
IF=:R
il ^ il

fEil
i-l

|j--!-i]

I-s;l
t-t

ilRllta:=::::=31

lb raercrv can be subtracEed fron Channel R.

l"lemo ry R ls subEracted f rom bo th Channels A and B if these are
displayed when ISUB l,t] tRl is selecced.

It is noc posslble to subE,racE llemry A from Erace B or vice-versa.

Message ** Erro r 22 ** will be generated if an af,teurpc ls nade Eo

subcract a tnerrprv with no conEenEs.

Sep. 87 (ar. l)
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Valid memory operat.ions are summarized in Table 3-2. Any atEempt co selecc
the mernories in a way oEher Ehan Ehose listed will resuli in an ** Error 24 *'t'
rnessage being displayed. The concencs of any nenory nay be examined at any
cime by pressing SHIFT followed by the channel memory required.

e. g.

fl._r f,g ^-lF=t tF _1'1

ll *Fr ll il ^ llt-t!-l

Displays l4enory A.

TABLE 3-2 VALID MEMORY OPERATIONS

SEore trace
to menory

Subcract Memory

A
Ba

D

d
q
D

11

to MEM

IO MEM B

A

B

R

CIIANNEL

Chap.3-1
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SseeD control keys

Two meE,hods of sweeping are available: NORMAL and AVERAGE. When
INORI,IAL] is selected, measurements are made aL each of Ehe 422 posltions
across Ehe screen, displayed and directly stored co the appropriate dlsplay
rnemory. (N.8., noc che seleccable channel memories accessed via STORE). The
AVERAGE key enable slgnal processlng co provlde noise reductlon by averaging
Ehe currenc Deasurement wich t,he contents of che dlsplay memory corresponding
to rhe same ratrp poslcion. This is done for every neasurenent poinc and has
uhe effecE of reduclng noise over consecucive sweeps. Thls process restarts
whenever che AVERAGE key is pressed.

Seleccs averaglng mode and rest,arts averaglng process

Noce ...

The averaging mode should be sEarted when a sceady trace is present. If
changes ln poser leve1 occur during a sweep in thls node, che Erace will
noc reEurn to a Erue rePresenEaE,lon of Che neasurement until Eany sweep€r
have occurred as il c,reaE,s the changes as noise Eo be removed. If a
change to the syst.em ls nade, AVERAGE should be pressed again to resrart
che process. To cancel AVER.\GE press NORMAL.

The actual number
conaequently Ehe sereeP
che example below. A

ParameEer
Selectlon

Selection menu

Sweep Speed

70 ng
100 ne
200 ne
300 ns
500 ns

Selectlon

0-
l-
2-
3-
4-

Note ...

(l)

(2) The speeds shown are

Chap. 3-l
Page 22

5-ls
6-2s
/-)s
7-l0s
9-2Os

I a lls?@l
H-

ll*llll*llt-tl-t

SeLect Option

No ENTER key operation ls requlred Eo cerminat,e Ehe
enc ry.

of ueasurenents t,aken ac each neasurement poinC and
SPEED is selected by che secondary funccl-on as shown in
sweep speed of 200 ns ts selected.

ffi

srreep speed

polrer 1evel,

Apr. 87
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shape of Erace and any delays introduced by sweep hesicacion etc.

(3) The sweep speed and sweep mode selecEed are displayed on the screen
in che top right corner.

(4) Sweep speed 0 provides reduced resoluEion - only half the number of
measuremenc point,s are E aken with one measurenen! occupying t.wo

display points - but this gives a "real time" feel for adjustment or
peaking of devices under cest.

The FREEZE mode a11ows Ehe s'reep to be scopped for exanination of
phoEography. In this mode Ehe ramp outpuEs on che rear panel will track any
11ovemenE of the brightllne allowing frequency accuracy checks Eo be nade.
This key has a coggle acEion, and pressing it agai.n will cause the sweep Eo

res t art.

Displav kevs

There are tr.ro nethods of presenting t,he trace on Ehe screen, HISTogran or
LIIIE format. This j.s for visual effecc only and does not affect any operation
of the insErumenc. It is useful when displaying Ewo E.races slrnult.aneously to
have them in different forms for easy ldentificaEion of channels. When
presslng che tilST or LINE keys, che selected channels are affect.ed.

ra;l i-r rs s I I-l
:----=:t

ri ,{ ll ll * rl il e ll il loc ll

-f -. 

r---

Sets up display of channel A in
lllstogran and B in line format.

NoLE

Channel R ls displayed on the same formac as selected for Channel A.

Chap. 3-l
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PLOT kev

The 6500 has a f acility enabling a hard copy of che display Eo be

obtained using a standard X-Y (analogue) PloCCer. Three ouEPuts are provided
frorn che rear panel for connecEioo to the X, Y and Pen-Lifi lnpuEs of the
plogcer. The X and Y out,puts provide signals in the range 0 - l0 vol|s, while
the Pen-LifE out.puE is an open-collector drive.

At any Eine when Ehere is a cornplece trace avallab1e on the screen' press
PLOT.

A selection guide is displayed coverlng all che
facilicies available in the PLOT rnode. Selecting 0 will
cause all three operatlons 4,5 and 6 to be carried out in
sequence.

0 - Plot a.].l
I - Pen Botton Left
2 - Pen Top Right
3 - Pen to Orlgin
4 - Drar Axes
5 - Label Axes
6 - Plot
7 - Set Pen Lift
8 - Set Plot Speed
9 - Set Llve Y

New display

Sec Llve Y ON

I

Ftll
ll g ll H

Pronp E

Sec Llve Y
l-off
2-On

t)

tlhen Live Y is enabled che Plotter Y output volEage follows the screen updaEe
poinE during sweep operatlons. The top of cbe screen corresponding co I0 V

and che boEtom co 0 V. Resolution is 255 steps. Ttre plotter Pen-Lift output
1s also set to pen down during ramp reErace. This facllicy nay be used for RF

blanklng durLng retrace if desired.

The X and Y outputs are set to mlnlmum, allowlng adjustnnent of che
plocter sensitivity and zero conLrols to give a positlon at the boccom
left of uhe paper.

The X an Y outpuls are set to maxinum, allowing adjustment of the plotEer
sensiElviEy and zero concrols to give a position ac the top right of the
paper.

I,Ihen a plot is made space i.s allowed for labelllng of the axes. If chls
is not required, this opcion allows the orlgln of the displayed lrace t,o
be set as opposed to boccon lefc ( (l) above).

Chap.3-i
Page 24

3)

Sep. 87 (an. 1 )



4)

6)

7)

H 6500

The X and Y axes are plocced including -t.ick- marks indicacing positions
of che frequency graticule lines. Ticks are also provided to show Ehe
posit.ions of any markers presenE, including t.he brighcllne.

The DATUM(s) and RANGE(s) are wriE,cen Eo the lefc of Ehe y-axis, she
DATUM( s ) at che top. rf Ewo traces are belng ploEced, a pause is
introduced when che daca pert,ai-ning co the A crace has been written,
allowing a pen change. When ready, press'l- as prompced t.o conEinue Ehe
labelling

The displayed Eraees are copied Eo Ehe
are selecEed, B is plotted firsc.
press Ehe numeral I key as proupted Eo

SeE sense of pen lift drive. Nornally
for PEN UP. SelecE INVERT for low
presented as a separaE,e proulpE:

ploEter. If boEh A and B channels
After a pen change, if necessary,
conEinue t.he plotting.

pen lifr output ls high inpedance
lmpedance for PEN UP. Oprlons are

e\

Prnmnf

Sec Pen Lift
I - NOR.I{AL

2 - INVERT

I,Ihen ploEEing and drawing alphanumerlcs che 5500 maintains
conscanc. Select pen speed frora I co 9 (I is fasEest)
slew raEe. Prompt is displayed -

Promo E

Set Ploc Speed (l - 9)

E^r! I
lr-t Iil I tl

iffi]F

New display

Set Norual
(Paa I r'Ft

ope rat ton )

the pen speed
to suiE. plotter

New display

SeE fastesc
speed

As each funccion is compleEed, the lnstrumenE, recurns Eo the initiai
selection guide co al1ow furcher instrucclons. To recurn co normal
operation press NORMAL.

Note ...

'Digital Plot- facillties are available when using che GPIB Interface(Option 001). Derails of Ehis are glven in the GPIB Operarlng Manual,
Vo1. la.

Chap.3-1
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Flg. 3-5 Typical X-Y plotter present,aclon

i{ 6 500
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Scale kevs

tcl
1-..i1
il !^Ttr ll
tf-..1

l'cI
li...''..........-l

ll *llr-l

IFrl

H 6500

The four scale keys and cheir associaced secondary
functions allow operacing parameEers Eo be entered on the
numerlcal keyboard. Two keys are used E,o set, the power
range and linics and Ewo are used Eo set che frequency
range.

Power range and llnits

When Ehe lnst,rumenE, is f irsc -switched on, che dlsplay shows an arnpli.tude
scale of + 20 ro - 80 dBm (DATUM + 20 dBn, Rq,NGE l0 dBn/division) on channel
A. The instrumenc's tocal dynarn:ic range of 100 dB is chus displayed. DATUM and
RANGE can be enE,ered indlvidually for each channel A, B and R, and only the
channels current,ly selecced wl11 be alEered when Ehe pararlecer is ent.ered.

Set DATUM wiEhin range + 99.9 to - 99.9 dB(m),

,ffio{-l
tI-11
Il or'|r ll

Prorapt

Set Datun

Proupt

Sec Range (dB/Dlv)

ftaf,r ltrs f
# 

-

llellllllllHlH

€r$r

I cEr cr{^xl

i]===lllil
r-lEI

As each numeric key is pressed, che nunber ts displayed eo Lhe screen unc1l
ENTER is pressed. whereupon their t,erminat,or -an(r) - will be dlsplayed,
showing E,he enEry has been accepted. The enEry nay be abbreviated lf no
decimal daca is required.

Sec RANGE within range 0.1 co 10.9 dB(n)/dtvlston e.g.

lErclf[l | 5r! | | |r:i:;-1ll ll ll s Il ll afra ll
:-E

Ehe power scale wt1l be adjusced and E,he srreepAs each paraEeEer ls encered,
aucomaE,ically res carf, ed.

Note. ..

Pressing che AUTO
and DATUI'I to glve

key will autonatlcally
opclruru dlsplay of che

select values of RANGE
screen concencs.

Pressing RANGE or DATIM keys wlll have no effece when displaying VSWR or
nl.J sca1lng.

Dtfferenc IIIGII and LOW Linlcs tray be entered for che A

Apr. 87
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H 6500

If che LIMITS facility has been enabled (as indicated by an'L' on Ehe top
left corner of E,he screen) each compleEe sweep will be checked Eo ensure it is
wichin Ehe presenE limits for EhaE, partlcular channel. If any point in the
Erace exceeds these linlts, a nessage is displayed ac che cop of the screen
indicatlng which limits have been exceeded. If, on a following sweep Ehe
poqrer level recurns wiEhin che limits, Ehe rnessage is erased and replaced wich
the original cicle.

To seE level
Eo, and chen enEer
SHIFT.

€rgr Set I{IGH limi

limics, first selecc Ehe channel chac che linics will apply
as for DATUI1 or RANGE (above) buc, precede the sequence by

+
e of -99.99 dB(n):

f. I t6-1 Prorupt [o€rcr{*l i ncl I

-- 

,---Tl;-';-::
ll **11 l1 **ll - ttz ll ll 0ll ll 'll ll sll ll *lltr-{ tr-rr oet High LlniE ll-{ lJ---ll U-- il U -'{

These lini.ts will be sCored until new 'ralues are entered, even if the LIMITS
facility is disabled.

Frequencv range

The frequency information presenEed on Ehe bottom line of Ehe display is
calculaced assuming a linear response fronn Ehe sweeper Eo Ehe 6500-s external
ramp. To obt,ain a frequency reading at al1 brighEline poslLlons, che
frequencles generated by Ehe sweeper at che top and bottom of t,he range of cile
applied ramp must be entered inco che 6500. These frequencies are terned -FL-
and,'T2' respectively. Provlding che sweeper is stable, it should only be
necessary to encer Ehese values oocsr

€ogr Set up X-band slJeeper.

iT-l i-Fr I Prom^oc fffi-l i'"afi] lE;l fE-T
'r---Tr i:ii.:'i:i:ii:

rl *lnrr rr stlr'rr tt7ll ll ll ll ell il oll ll *ll

fTl f;-1 Proupc I cur! I t-l frrotlrl f--lrl-1r rr-1r rr I ll ll 2 ll ll ll ll s ll ll ',- il! --jl Ll3ll Set Sveeper F2 il-.r !r-r! u--r.r s-r! u-rr

Ilere the ralnp is sec t,o Ehe cop of the frequency range and this frequency is
agai.n best conflnned by using a frequency councer.

NoCe ,..

(t) Some sweepers have fronE panel controls which affect Fl and F2 even
when driven by an exEernal raop. If these are adjusted after t.he
6500 has been set up the frequency lnfornacion may be lncorrect.

(2) When uslng

Chap" 3-f
Page 28

c,he variable 0-20V ranp, a DV!1 nay be necessary Eo check

When the pronpt
boctom of Ehe range.
obcained by reference

Set Sreeper Fl ls dl
Confiruatlon of the

Eo a frequency counler

splayed, t.he ranp ts sec Eo Ehe
1ow linLt Fl frequency is besE
connected as shown in Fig. 3-2.
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for correct ramp outpuc voltage limits
and -fine- screwdri.ver controls.

If an atE.empt 1s made Eo set FZ <Fl
displayed.

11 6500

when adjusting the 'coarse-

, ** Error L2 ** nessage is(3)

Once che -Fl- and'82'parameters have been sec, iE is posslble so select
any portlon of t.his range to correspond to a ful1 sweep on Ehe 6500. As t,here
are 422 measuremenc points and 4096 possible rarnp points ic is possible t,o
expand the frequency scale approximately Een clmes withouc any signLfLcanc
Loss in resolutlon. To selecc the required frequency band, use -START- and
- cTnp'

Set a

Pronp E,

Set Scart Frequency

band of 9 - l0 GHZ (Fl and F2 previously sec at 7.95 and 12.3 GHz).

T-F, -1, Prorapt I crt^rol
F==:=q iF==l ii:::=-i i|i-=il
|J ""ll sec srop Frequency iJ t 1l li-fi L=ll

As each paraoeE.er is entered, the
graticule llnes are adjusced .

Note ...

(l) An encry will be rejected

F2> ST0P> START> Fl is

(2) Frequency gracicule llnes
less chan 1.00 MHz.

alphanunerlc scaling and frequency relaced

as an error if Ehe condition

noc met.

will not be generated for srreep wldths

The BRIGHTLII,IE nay also be used for seEtlng START and STOP naklng
nutrerlc encry unnecessary.

€.g. Press START key and move the BRIGI{TLINE to the requlred scart point.

Prompc

Sec Start Frequency

Note ....
As enter 1s pressed, the brlghcline frequency ls copied co Ehe screen and
che terminac.or -GHz' displayed showing t,he entry has been accepted. The
BRIGIITLINE is also moved t,o malncaln its frequency poslclon: co the far
left for START and to che far rlght for STOP.

In addlcion the AF key nay be used to set synmetrlcal sweeps, chls ls
dlscussed under che BRIGT{TLINE Keys sectlon.

Chap. 3-1
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BrishEline conErols

H 6500
Vol. I

The "brightline" appears on the display as a single
verEical line wiEh a highlight "Pip" aE ics base Eo

distinguish ic from any frequency markers. IE can be moved
horizont,ally Co any position within Ehe graEicule using Ehe

roEary conErol at, the boEtom right of the instrunent. The

brightline is used Eo provide single spot ineasureaenCs
displaying both the frequency and anpl:-tude of Ehe

r"."rrr"r.nt(s), where iE intersects Ehe trace(s)' The spot
measuremenEs are derived frou Che internal daEa sEcrer and
are therefore unaffecEed by front panel range seEtings'

Full resoluEion is always presenEed. l'lovenenE of the
brightline is prevented during the first sweeP after Che

measuremenE haS been restarted, So as t,O enSure E,hat the
brigheline will not display invalid daca fron prevlous
sweeps. Thi.s inhibicion of brightline movenenE is only
noLieeable on very slow sweep speeds.

The posltj.on of the brighcline can be used for setting
START and STOP frequencies (as described under'rscale
keys") and also for entering symmecrical sweep tcidrhs
using the AF key' e.g.:

SeE EoE,al sweep or I Gttz abouE bri.ghcline position.

AF

IlI

llll

EMSE

,utG

=ll 
AF ll

Promp. @ E
Enrer Seeep rrldrh ll t ll iJ ''*il

At Ehe pronpt, Enter Sweep Width, oove Ehe brighcline Eo che point about which
a syoEeLrical sweep is co be roade. Select ttl. 0n pressing t,he EMrER key a I
GHz sweep abouE Che posiLion of the brightline is obcalned.

The scaling of Ehe frequency gracicule lines anci the START and STOP paraneEers
displayed on the screea will be adjusted, and a new sweep wlll be started.

Note ...

If a sweep widEh is entered which would generaE,e an illegal START and/or
STgp frequency, Ehe 6500 will only sweep up to the lirriclng frequency and

the sweep will therefore not necessarily be syItrItretrical abouC che
brighcllne position.

Chap.3-I
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MIN/},{AX Keys

The MAX or l{IN keys are used Eo identlfy naxi.uum and ninimum le.rel poincs
in che currencly displayed sweep(s). When one of Ehese keys is pressed, Ehe
sweep updace is stopped and the brightline moved Eo Ehe maximtm or mini.rmrm
posicion appropriately. The measured rnax/nin point is always selecEed
regardless of whecher chi.s polnt 1s actually displayed, or of Ehe relative
posiclons of Ewo Eraces on che display. The brightline spot, measuremenc daca
1s also updaced.

e.g. To f ind maxim-rm and rniniunrm PolnE:

Brightline i.s automatically moved co rBaximJm daEa point on current
crace and anpliEude and frequency informaclon is updaced.

Brlghtline ls aucomatically moved ro nininrn daca polnc on current
E,race and anplitude and frequency inforrnation is updated.

I,IARKER key

Markers idenclcal in form Eo the brighcline (excepc t,hat, t,hey do not
extend belon che boccon of the gratlcule) nay be posicloned anywhere wlchin
che graclcule co ldencify inportanc frequency poinEs by usLng the brightline
conErol wich che I,IARKER key. When Ehis key is pressed a narker wtll be lefr at
che brighcllne poslE,ion. Up co elghc narkers nay be displayed on E,he screen
at any Elme. Any lndlvLdual narker rnay be removed, by placing the brlghtllne
back over 1t and pressing HARKER again, a1ternaclvely al1 nay be removed by
uslng Ehe secondary functlon, ERASE.

Place marker at brlghEline poslEion, or
remove existlng marker if brlghcline 1s colncldent
wlth 1t.

r-l rFll:l ls-1
ll *r ll llumllU:::: il-l

Remove all markers

Chap. 3-1
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H 6500

LOCAL key

The incegral LED indicacor in the LOCAL key moniE,ors che sEaEe of the
instrument under remoc,e control. The LED off indicates rernot.e conErol and the
front panel keys (and brighcline concrol) are inoperative aparc from che LOCAL
key. Providing the LOCAL LOCKOUT message has not been senc t,o the instrument,
neanuaL conErol can be regained by pressing LOCAL. This key has no effect when
che insLrumenE is already under manual control.

Chap.3-1
Page 32

rol
i.|--il
ll rlclr il

Sep. 87 (,fn. 1 )



H 6500

Ml.scellaneous functlons

ZERO Kev
#

i .l f zB0 l

-

l]-11 r1......'..'-lll sl{Fr ll ll 
^1fi0 

ll
tt ll .tl I

The ZERO facility' is used Eo seE up t,he insc.rument-s
signal chaanel afEer power-on and when changes in
ambienc temperature, or changes in Ehe system occur.

The ZERO facllity musc only be used with no incldent RF ac the dececcor.
If a ZERO is actempced wirh RF power applied co t,he detectors (and chis cannor
be cornpletely rurlleC out) an error message will be displayed and all
subsequenc measurenencs will be affecced.

When a channel has been successfully ZER0ED,
displayed nexc t,o che channel tdencification. If
channel falls to ZERO, the nessages No Probe or

€ogo Probe on Channel A, No probe on Channel B,

Autozero:

A Ready
B No Probe
R Fail

If a siEuation oEher Ehan
desrlbing che ZERO operation T,r11l
attNo Probett condit,ion, buc **
"Fail". A channel whlch has been
level, when averaged, between -55

the nessage Ready will be
no Probe is connected or the

Fall will be displayed.

RF power on Channel R.

a1l channels being -Ready- occurs che nessage
be left displayed. No error ls produced for
Error 42 r.* tressage will be produced for a
successfully ZEROED wi.11 dlsplay a Power
and -51 dBn.

Chap.3-l
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l{r Ee

The ZERO operation also secs up internal calibracion whlch affeccs l0 dB
range overlaps. Consequencly if Ehe ZER0 operation occurs wiEh RF power
present, Ehese ranges covering all power levels will also be affecced.
However, if che ZERO drifts due Eo eemperaEure changes of syscem effects,
the inaccuracy inEroduced is greaEesE, aE low power levels. Before
neasurnents are made aE low power levels, a ZERO operaEion should be
reoeateri wiE,h Ehe RF turned of f .

ST0 and RCL keys

Up Eo nine complece instrumeoL staEes rnay be saved for recall laEer. To

save an inst,rumenE seEting press ehe SHIFT and ST0 keys.

Prompc
lallsirol
f-*'n-11 lFll Store sectinss
Ikl H

i'IiEh Ehe Store SeEClags prorupc displayed the appropriaEe operaeing SEore
Number (l-9) should be selected. The following parameters are sEored:

LirniEs and liruiE checki.ng staEus.
DATIllt and MNGE( s )
FI, F2, START and STOP
Sweep Speed
Channels and l{cde including dB Rel values
llarke rs
TernperaEure co rrecEio n 0N/OFF
To recall one of rhese stores use RCL

Pronpt

Recall Settlngs

The paramecers in SEore I are re-entered into the instrument and the
STATUS is displayed for conflrmation of che currenE sEace of the
insErumenE. If nothing has been entered inco glven store and an act,empt
is nade to reca11 data fron it ghg *** Error 03 *** message will be
displayed. It is useful Eo record the cont,encs of each sEore on a
worksheet. A sanole r"orksheet, is shown in Fie, 3-6.

Ibce...

The concents of channel (display) nemries are mt stored.
Use STORE for this.

Chap.3-f
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STATUS key

The cu
SHIFT and S

Che insErun

H 6500
t/o l. i

rrent staE.us of the inscrumenE is displayed on the screen using che
TATUS keys. InformaEion is then provided about E.hose parameters of
ene which are noc normally displayed.

g Disprays instrument s.atus
ll t ll An example is shown below.
]:J

Status

r-t
iI-----11
ll $|lFI ll

6500

Channel Liruits (Disabled)
A(High) +99.00 A(Los) -99.00
B(Hlgh) +99.00 B(Los) -99.00
dB Re1 A 0.00 Fl 0.01
dB Rel B 0.00 FZ 18.00

GPIB Address:
Det,ectors (ABR):
Teuperature Correction:

(Indicaees det,ector Eypes. See DET)

e

lll

0n

LII1ITS kev

LII1ITS is a coggle acE,ion key and is used in conjuncEion with the SHIFT
key Eo either enable or disable the linits checking facility. Checking the
operaEing linits Lakes approxlraacely l0 ms. Consequently, disabling E,he

facility will provide slightly faster sweep speeds. An "L" is displayed aborre
che anplicude scale(s) on thq upper ieft screen when the facr.Lity is criaulcq.

Enable/Disable linJ't checki.ng faciliry.
Limit values noc affected.

DET key

When an dec,ector other than che basic 65LL/LZ Eype (0.01 - 18 Gt{z) is co
be used, approprlate tenperature and square law eorrection needs Eo be applied
to chac detector-s range. For the 6514 decector, Ehe correction flgures are
sEored in the 6500-s nemory and Ehese can be applied by seleccLng'+' for che
appropriate channel(s) on selecLion of the DET key:

Prompt

Enter Detectors (ABR)

Sinilarly, 'l' corresponds to the 65lL/ L'2 detecEor. It your inslrunent
contains firimrare Issue 7, the characteristics of ehe 6513 detector are stored
in the instrumenE and can be applied by selecting '3'. If your instrutrenc
conEains firnsrare Issue 6, che 6513 correction figures will need eo be enE.ered
via che DET CHAR key. See 5513 InsEnrction Manual for details.

If deEector'0'is specified for any chanrlel, square law correction anci
c.enperacure compensaEj.on is disabled on thaE channel, so Ehac Ehe displayed
ampliE.ude has a square-law relaEionship to t,he actual arnplitude, and is
Eemperature dependent. The user can then rnake his own allowances for square
law deviation and E.emperaEure errors. At power-on 65LI/ L2 type detectors will
always be selected for all three channels A,B and R.

The characteristi.cs of non-Ml detectors slrould be encered usins DET CHAR"

Chap.3-l
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6 |ULI LNAK KEY

-

-T

Encer Value:

Decector

7

I

9

SenslCiwicy
Adjuscnent

0.00

0.00

0.00

The SHIFT and DET
characEeris clcs of up
selectlon the followins

fl o)uu

CHAR keys are used to enEer t,he
to three non-MI dececEorso On
cable is dispJ-ayed:

dB

dB

dB

Correctlon
Start

0.00 dBn

0.00 dBn

0.00 dBn

decect,ors ls glven ln
lndlvidual detecEor,

For each of che Ehreettuser progranmablett dececlors,7,8 and 9, chereare C,rro charact,erisaclon parameEers:

(l) The "senslcivlty adjustment" i.s a sinple constant offset added co thedeteccor-s power readlng. For example, E.he values auLomaclcalIy
selecced for che 55ll and 6514 are 0 <iB and +3.9 dB respecclvely.

(2) ?he "correcclon scarE" is che power level ac which square iawcorrectlon begins co take effecc. Correctlon scart valuesautomatically selecced for che 65ll and 6514 are -27.0 dBm and -?4.g6dBn respecrlvely

The nechod for establrshing che values for non-f{r
Appendlx A. Noce chac values ruusc be obralned for each
not, jusc for a partlcular Eype.

Values of sensltivity adjustilenc and correctlon faccor may be enceredlnto Ehe cable for each deEecEor. The cursor ) lndlcaLes che value which iscurrenEly enabled.to be changed. Numeric values nay be entered in che range-99.9 co +99.9 (dBldBm), renLlnaced by IENTER]. If you press [ENTER] "i.toi.nurnerlc entry, the cursor sceps to the nexc encry non-desEnrctLvely.

when changes to che rable are cornprece, press [NoRl,tAL] .

To use any of Ehe 'ruser progranmable" detect,ors, use ISI1IFTJ TDETJ andselect as descrtbed ln Ehe previous sec!!on.

SECRET kev

To remove the frequency scalrng informaclon, press SHIFT and SECRET keys.This 1s for use when frequency bands being used should noc be generallydisplayed or are lrrelevanE. usually used foi phocography/protclng. Thisfunctlon has a coggle actlon.

i . i lwrliF=il lF=+
ll ErFr ll ll - llH lJ--U

Remove/ResLore f requency related lnforuaslon.

Chap. 3-l
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CALAID key

SI{IFT and CALAID keys are used in che factory when
inicially secEing up t,he instrunent sigrlal channel
and for later re-calibraE.ion. It, can also be used
as a confidence check by ehe user.

The dispay removes rhe graticule and instead shows a measurenent of Power
on ghe selected channel, and idenclfies which range(s) the inst,rumenE is using
for che measuremenc as shown below. The columns R0, Rl and R2 show t,he
appropriaEe sEates of Ehe internal dlgical llnes which selecc Ehe ranges.

tT
tI-Tl
ll s{rFt ll

Cfl.IBI?ATION AID

KEYS.O CY€IE,
7-9 S€LECT

T-6 }II-D Rtr}|CE
cl€lr€L A,B,Fl

TEIfERATIfE SE}IS{R'

Rfi}GE RO RI R2

- 2.4"
POI€R

+12.53 I .:'i
I ::i:i

| ,....
| .....

| ".'
|,i1L..'.

| .i:.
| .'.'.
I JJ.

, ii:

ooolooollo1t

I
2
3
4
5
6

l-
-15 -
-a5 -
-35 -
-45 -
-55 -

CF$S€L

+16
I

-t5-x
-35
-45
:fi

I
t
o
o
o
o

When

0

I-6

7 ,8,9

SHIFT

SECRET

Flg. 3-7 Callbratlon aLd dtsplay

in CALAID che Keys 0-9, SHIFT and SECRET have different funccions:

An atteopt is made to nake a neasuremen! on each of 5 ranges
and readlngs whlch the lnsErument conslders va11d are
displayed. Thj-s conElnues cyclically.

Holds range I - 5 (indicaCed by f lashing illlrr ad j acenC Eo
selected range). 0n1y when valid measuremencs are raade on the
held range wtll they be displayed.

Select which channel treasurement is Eo be rnade on; A, B or R.

Select Temperature Correccion ON/OFF (toggle actlon).

If selected, the readlngs fron the Temperature sensor are
dlsplayed, ocherwise OFF w111 be displayed.

Chap.3-l
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H 6500

To check the incegricy of E,he signal channel, adjust Ehe RF power to a
level where a reading is obcained on cwo adjacenc ranges. The readings should
be che sarne. The bar on Ehe right will indicace any difference bec.ween che
Err/o.

No EC

(l)
(')\

(3)

A valid ZERO operaEion musE have been oerformed,

The bar should sef,cle to E,he same level as the horlzonEal llne on
the centrel t.o reseE Che bar, reselecE E,he channel.

The setcing of LINE and IIISTOGMM f or the A or B channels nay be
disturbed after uslns CALAID.

The temperaEure correct,lon facility nakes allowances for variations in
dececcor characteristics at differenc temperacures. A reading from Ehe sensor
is dlsplayed for each Channel in CAtd'ID if for any reason Ehis is not requlred
1E can be switched ouE. The correccion applied is insignificanc in the
temperature range 19-27 oC.

Chap. 3-l
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Chapter 3-2

APPLICATIONS

Int ro ductio n

The concepc of swepE frequency response Eesting is well esEablished as a

neasuremenE. Eechnique. The versacility of 6500 enables a wide variety of
nicrowave measurements to be rnade, withouc recourse Eo "pencilJ-edtt reference
marks and withouE, the need E.o escablish ref erence o f f secs in dB ratio
loss/gain measurements; in fact 6500 measures and displays absoluEe power. In
addirion uhe display provides all the infornation necessary to identify
frequency, anplitude, ouE of liroiE operaElon, eE.c for E,he parEicular
measureuent.

The display, using on-screen graphics and the unique PLOT fac:-lity
enables easy interpreEacion and recording of results.

lleasuremenEs thaE can be nade using 6500 fall inco 5 raain categories:

AbsoluEe power vs. Frequency
Transmission loss or galn vs. Frequency
Re t,urn 1o ss vs . Frequency
Power outpuE or gain vs. Fower input\
Comparison or ratio measureaents

The 6500 provides a ramp outpuE voltage which is used Eo t,une an RF
source requirlng either a fixed 0 - l0 V input or a variable 0 - 20 V :-npuc,
Some RF sourees nay need adaptors Eo access Ehis exEernal drive (e.g. 8620C
serles sweepers from l{ewlett Packard). 0thers may need ninor changes Eo

enable Ehe external drive (e.g.6600 series Sweepers from WilEron requlre the
eop cover to be removed and che EXT SWP swiEch turned on). In case of doubc
refer to RF source nanufacturer-s instruccions.

On nultiband sweepers lE nay be necessary to use t,he SYNC inpuc Eo 6500
to creat,e a pause in che s\{eep ramp to allow for che cime delay as oscillators
eoverlng differenc parts of the band are swltched in and ouE. If thi.s is noE
done, small break lines nay appear in Ehe 6500 display at band switeh points.
Ensure Ehat any araplirude rcduLatlon (e.g. I kHz) is switched off.

Chap. 3-z
Page ISep.87 (An. I)



ri 6 500

Inicialization of sweeper

Initialtzation of the system Ls common to all neasurements with 6500.
Two main sEeps are involved:

i) Zeroing of the decectors.

ii) Alignment of frequency coverage wirh
6500 display.

Zeroing

Zeroing nnrsE be perforrned with the detecEors connecced to Ehe lnsErumenc
and t,he RF source curned of f .

Press
-

t.tlall
lF€lr-rl r]--TI

ll r{rr Il ll ,.lrm 
'll-l ir+

6500 holds up che sweep while the builct up of DC voltages in che probes
and front end cirultry are nulled. The <ilsplay shows when ihis operatlon 1scompleced. Note thac the Aut,ozero Stacus Message is automatically erased at
Ehe end of the ZER'O operat,ion if all chree channels zero saclsfaccorily. If
Ehe resulE is noE as shown, refer Eo chap. 3-1, 'tzero key".

Chap. 3-2
Page 2

Powcr
El--6?. O4 dBm

I IJLJIN'

SwrrpCEm
+29. 3

+ 1O.

-<L.l- u

-an n

-40. o

-=n n

-cn n

-ao- o l-O. 01 Fnrgr:rnoy i 1. OO GH- :,A. OOJ

F1g. 3-8 Auto zero stacus message.
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n 6500

Alisnment of sweeper frequencv covera wich 5500 displa

For sweepers driven from che 5500-s 0-10 V rauo, frequency alignnenc is
achieved as follows:

Set Fl

rF
il rrreT I
ll I

sec fZ

rTl ffi-]l: 5-r
ll *.'ll ll *- ll
lH H

iTl t-=-l: l:
ll gcr ll ll 'rt ll
Il# ll-l

Pronp c

Sec Sreeper Fl

ftre 6500-s ratrp w1ll be drlven to l0
frequency wlll be a 'ttrxintm. I'leasure
councer and enEer lt inEo che 6500.
and enter F2 of 5.8 GI{z E,he sequence

V and thus the sweeper
chls frequency using a
For exauple, to seE, up

is:

The 5500-s raop will be drlven co 0 V and Ehus che slteeper
f requency will be a nini.ntrn. l4easure chls f requency using a

counter and enter it, into Ehe 6500. For example, to seE uP
and encer Fl of 2.5 GHz che sequence ls:

i-i-]
ll *lrr il|| rl

I I li|(tc',.l I si?o I i I

ffi-::::-

Proupc

Sec Sceepe,t Y2

For sneepers whlch require a drlve volcage ocher chan 0-i0 V buc wlthln
che range 0-20 V, che 0-20 V raup oucpuc is used. Before enterlng Fl and F2,
the speclfied oinluln and naxlnra volEages for che sseepers drlve raE.D Ensc be
set up as follows:

g
lloliLi-{r

g
llallu__{i

The ranp w111 be drlven c,o lhe current olninuro seE,Eing.
Monlcor Ehe volcage across che 0-20 V oucpuc connector and
adjusc the 0FFSET screwdriver coacrol for E,he specifled
roinfunru drlve volcage of ghe sweeper.

Ttre ramp ls driven to the currenc, naxLnuo seEtlng. Agaln
nonlE,or che volcage across che 0-20 V oucput and use Ehe C

(coarse) and F (flne) scresdrlver concrols co adJusc for the
speclfled oaxlotro drlve volcage of che stteeper.

WlEh che llnlElng drlve volEages correccl.y sec, che claiurm and m'xltrr:m
sereeper frequencles can be set up, oeasured and eoc,ered as for che 0-10 V

ratrp o

Noce ...

In che following procedures 1E Ls assuoed EhaE zerolng and frequency
allgnment have been carrled ouc.

Sep. 87 (^.\n. 1)
Chap. 3-2
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t{ 5500

Absoluce Dower neasurements

Fig. 3-9 Absoluce Power neasuremenCs' lnE,erconnecClng diagran

6500 wlLl display rhe absoluce por.rer oucpuE, of ehe RF source. The
maxinuo and olninun values can be read using che BRIGIILINE concrols and che
varlacion |n power easily noEed. Parclcular areas of iRteresc 1o che s-u'-ePt

po\rer perfornance can be exanlned by uslng che BRIGIIIT.INE and

iililnl
f: [=: keys co change che dlsplayed frequency range. T?re 6500
ll srltr i[ ll '|lr rl
r-t 

-l

f-{I ,*l
wi.1l dlsplay che power. directly in nlJ on a scale 0 - 50 nl,i by depressing

key. The set up could also be used for checking t,he varlatlon in

power of solld scace nlcrowave osci.Ilacorg such as varac:or Euned Gunn and FET
0scillacors uslng a llnearlzer 1f necessary. ilowever che linearlcy of che
frequency dlsptay would be no better t,han che linearlty of cuning of che
osclllator.

Chap. 3-2
Page 4 Apr. 87



n 6500

Insercion loss/gain rneasuremencs

The arrangenent used for che absoluce power aeasuremenc (Fig. 3-9) could
be used, co oeasure che insercion loss or gain of a device. The nechod would be

co firsc connecc che dececcor directly Eo E,he sweeper co obcain t,he characler-
iscie crace of che sweeper in che frequency range of inceresc. This response
would be sEored t,o netrory and che device under Eesc (D'u'T') inserted becween
deEecEor and sweeper. If Che scored sweeper response is now subEracted frou
che llve dlsplay (uslng che SUB l{ key) ic nighc be assuued c,hac, the Erace
obcained is a Erue representaci.on of che response of che D.U.T. This
assumpcion is not always correcc, however, since:

(l) Sweeper ouEpuE, r[ay vary with cime.
(2) Sweeper ouE,puc nay vary wlch load.

To overcone chis problem a reference channel (Channel R) is provLded'
which alLows any varlaclon in Ehe oucput of che sweePer Eo be Eaken lnEo
accounE, in che dlsplay of lnsercion loss/gain. ftris arrangenenc ls shown ln
Flg.3-10.

F1g. 3-10 lasercion loss/galn neasuretrenc, lnterconnecLlng diagram.

A power spllccer ls connected co the sweeper ouEpuE tttht the reference
channel (R) decector connected co one arm of the splltter and che oeasuretrenc
channel decector connecced E,o the ocher arD.

Thls arrangenenr reduces che oaxlnun dlsplayed dynauic range by 6 dB, due
t,o Ehe loss in the splitter. If chls is unaccepgable, a dlreccional coupler
uay be preferred. Another reason for preferrlng high directj,vlcy couplers is
ehac Ehey bave beccer isolaclon characcerisclcs chan power splitters, which
aeans thac Ehere i.s less chance of reflected slgnals frou charinnel R. giving
rlse E,o errors on channel A.

The oeasureoenc nechod ls to flrst perforn a caU"braclon run of A-R and
store chls Erace Eo meEory A, Ehen coonect Ehe D.IJ.T. aad dlsplay Ehe llve A-R.
slt,h nemory A subcracted.

The cechnique sc11l needs co be used wtth

Apr.. 87

sotre cauclon siace RF source
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rl 6 500

harrnonics will add co Ehe poleer measured by rhe dececEors and could (dependlng
oo ghe phase and on che characteristi.cs of che device under E,es c ) give
slgnlficanc errors. RF source haroonics should be ac least' /+0 dB down on Ehe

cairier level. The accuracy of Ehe 6500 wich 5510 serles decectors I's highest
ln the regton of 0 dBn, and alchough Ehe 65i0 series dececEors- square law
deviatlon is correcced by Ehe 6500, t,he errors increase as incldent Poser
increases. Ilence measurements should ideally be uade wiEh incldent Polter
levels becween +I0 and -40 dBo. If sweeper harmoni.cs are higher than -40 dBc,
a lon pass filter should be included in t,he oucPuc circuit' chough chis oay
liniE useful neasurenenEs Eo occave band frequency ranges. To preserve a good
source match a paddlng aEEenuacor nay be needed between che fi.lEer anci ehe

power splitcrir/coupler. The coupler should be of high directlvlcy' agai.n to
provlde a good source match.

The error effecc of RF source haruonlcs is cabulaced in Ehe Marconi
InsCruEents publlcatlon "1.[icrowave DaEanaterr, tlhlch contalns other useful
inforoaclon on oi crowave oeasurenencs.

the 6500-s keyboard control allows the transmlssion loss/galn neasuremenE
co be oade very rapidly.'vllE,h decectors and any adapcors connecced Eo the cwo

aras of Ehe power splltCer or coupler select Che followLng keys:

Wirhout device under cesc:

r-il iffi 's.*::::
lJ ^il lEll [T-li i]-^ I

Insert devtce under E€5c.
crace on che scr€€or

Nornallze dlsplay

f'q^liffil [TTl

-- --

t

Use AUTO if requlred co obcain besC fic of Ehe

G.aLn./',-o-- (-Rcf .) (-A)
frr- 9- 79 dBt-

.1NUY
r-

- 
l3- \J

A-r5.4

-g-4

- 9.6
A *{lI5.E

-!c. c

-lC. 2

-lc. 1

-1n t
-3- Y

-1n cl
-Ya v

-1 -
I ra 

-r- 
|i €. Cg Fn*quenoy !C. 73 GH:; !a- 45J

Chap. 3-Z
Page 6
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Fleasuremenc of reEurn loss

Recurn loss or VSI'JR of a device nay be
coupler or bridge Eo provide a sample of
reference chann€l, Ehe need for low source
s ou rce rnac ch are equally app li cable f or Che

H 550C

measured using a high direct,ivicy
che reflecred powero The use of rhe
harmonics and Ehe need for a good
accuracY of chis neasuremeoE,.

SYNC

3Rt06€ OR
COUPL E R

Flg. 3-LZ Return loss ueasuretrencs, inE,erconnectlng diagran

To provide a calibratlon for recurn loss or VSI{R neasuremencs che average
value of reflecclons from an open clrculE and a short clrcul! over che
frequency band of interest ls scored in nemory B.

The Reference channel, as before, ts subcracced froo each display co
reuove varlatlon of che RF sourCr. lJhen c,he unlt under cest is connected to
che cesc porc the resultaut reEurn loss ts dlsplayed by subcraccing R and
subtractlng nemory B. Thls recurrr loss may be vlelted dlreccly as a VSI{R on a

scale up to 3:l by presslng che UNITS key.

If the devtce under eest ls a one port devtce the above procedure is
adequate beartng ln ulnd the sources of error due to source naE,ch, decector
varlat,locs aad 5500 chaanel accuracy. Eowever lf che uglE under Eesc i.s a
uulelporc devlce, che renalnlng ports should b€ properly eendnated.

A nicrorrave brldge usually has an tosertloa loss of about 5 dB and chts
oay l1ntt che effectlve dynanlc raoge, partlctrlarly sloee che power handllng
Eay be lloiced. A coax wldeband eoupler, however, generally has a nartoser
frequency range wtth reduced lnsercloa loss and higher porrer handling
eapabllity. Wlth open elrcult cErulnatloo co brldge or coupler, score the
response tn oemory B by selectLng the folloslng keys:

open circulE, by shorc circulc and chen select StlIFT, STORE AV, and BRep lace
channel
r-frs::-l
ll rtrr ril}-J
t-

keys ! -
tffirl
l-7t

ll snr ll
l/-l
f--r-I'

:8ffiHffi8t

Apr. 87
Chap. 3-2
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H 6500

This scores E,he average of c,he open and short circui.t, refLections in lternory B

withour che effect of sweeper varlaElons. Inserc device under EesCs, properly
cerminac,ed if necessary, and selecc Lhe following keys:-
t-l
tl
i

,--tf.

il 1r r il
iJ-il
(--J

TLre di sp lay now shows Ehe recurn loss of che devi ce j.n dB .

To convert Eo VSWR press Ehe UNITS keY.

Ga Ln/ Lo-- ( -Rtf . ) (-3)
8-- i5. 76 CB

a r-Fti LJUmtl
5w--rtdE|

f'luo

a- rJa

.A

- .lr lJ-

-1Ei- ura

<A
- (iLJ.

^a-a -/1bJ-

-30.
-a-

- 
<r!

u-ra

-4C.

-45.
F.'a

-3U-

nU

l-l
fJ

LJ

n
\J

of=
nU

n
IJ

nL.,

Fr\J

o

o
t €. CO Fr-rc1r;,rrr ey ! g. 73 GH= L?,. 45J

Chap. 3-?
Page 8
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H 6500

Simnrlt,aneous recurn loss and Er

The procedure follons Ehac for Recurn loss in c,hat Ehe channel A decector
senses Che cransmicCed signal, channel B Che recurn loss slgnal, and channel R

is used for reference t,o noroalize the resPonse. Open and short clreuic
calibracion data is scored in Xemory B and subcracced from Ehe dlsplay on
channel B once E,he uniE under EesE is lnserced o.$. CocnecE decector A to
neasurerEenc Plane.

A subcracclng reference channel and store in Menory A

l-l
I slffi ,tv I

' 
_l

ll srrrE il
lj-ll
lE-r-

l,leasure PoIJer ac

l,€tTl ', IEE
Reoove dec,ect,or A and follow procedure for open and short circult
cali.bracion.

Open clrcuic:
istcrvl i'sE Iffit [F]1

circulc and iaserc Che devtce under CesC:

r-l

i sr I
I-l\F-liu

r-tltl

--t

fl-r<l

ll sr r ll
l--l
f.qd

f-+lzaol
r-l

il Arm l!l--lIrr-.J

f E-l
ll-ll
ll xrrB ll

-

t--1
i gN Il:iil 3 iliJ-.1
H'

Shorc

For Transolsslon Loss:

be vtewed

E
Boch nay

t--1
L------J
r!-7 I

ll 
^&s 

ll
lr-.-l
d

circulE:

; I lstlErft I gt 
I:: :

ri :HrFr i ll silr ti il B il

- - 

:-

Remove che short

Fc r Re curn Loss:

EEr_
by press tng che f ollolttng

l.--?I ri I
:-Ea,L-tll I tl
llEilI-r*

The resulcs are shown llluscrated ln Flg. 3-14.

r-1l-.
ilrr..--<l
ll st r lllJ-ll
d

keys: -
t--rr| ,or i:tll A ll
II-lIrrd

Chap. 3-2
Page 9Apr. 87



G.a L n,/ Lor1r. ( -Ref " )
A-- g. a€ $r- L7 .

(-A, g)
1d

.L ul.jrYlrl
5w--P

n 6500

dtrt
- 7. O

r t-t
-].lJ. \J

- g.o
-tE. O

tq

-5. lJ

-25. O

-lo. c
-34. O

i{

-tl - -a

t--{/-
a-

-l^- -b-
t-

oQl I
.JU-

f-

LJ

c

-lLJ

C t-8. OC Fn-qLJ{rn ay
I

I O. 73 GH- L?,- 45J

Fig. 3- l4 Sloulcaneous recurn loss and Eransmlssloa loss display

Chap. 3-2
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H 6500

Wave gui.de me asurerue nC,s

Uslng sinilar hlgh direcclvicy coupler ()40 dB), recurn loss and
E,ransmission loss neasuremenEs rlay be made in wavegulde syscens uslng t,he
arrangenenE shosn in Fig. 3-15. The 65Ll or 6512 deEecEors are coupled Eo
che syscetr chrough coax Eo waveguide Eransforuers.

t+j
A
l=J

I

Al8
I

I

I

lRll-r
t+i{

F ER RITE
t SO L ATOR
(oR pAo)

I

il't
l-il

'sHoRT ctRc'LllT

Fig. 3-t5 Waveguide Eeasureoencs, lncerconnecting dlagraa

Callbraclon ls nade uslng a wavegulde short circuit. Tlre devtce under
cest ls theo lnserted ac che neasurenenc porc and che dlsplay shows recurn
loss 'rhen che reflectlon due co the shorc clrcult, ls subcracted.

The slgnal transulcted chrough the devtce under cesc !s sensed by
detector A which is connected elcher dlreccly to ehe devlce vta a transforaer
or through a 3rd wavegui.de coupler. Ttrls lngroves Ehe uerch seen by Ehe cesc
devtce but ls not necessary frou che poinc of coopensatlag for eoupler
varlaclon as 6500 uenory capabillcy can callbrate che chrough llne. Low VSWR
coa:( E,o wavegul.de cransforrners nqrsc be used co reduce neasureaenc uncertainEy.

Uslng Ehe arrangemenE shonn tn Flg. 3-l5:

(l) EscabllEh reference daca for channel A by connectlag co measurenenc
porc select:-

a--

tiil^'l f:ffi]: :
il nilil il A il.: 

-(Z) Escablish reference data for reflection on channel B by subsclturlng
short clrculc ac Eeagurement, Dort.

=srr^tt -T.

--
il srilr ll ti 3 lll^L----il !l--.-J,r

-
(3) Reoove short clrcult and lnserc Ehe device under tesc.
cay chen be neasured by subcractlag uenory B frou B-R and
loss ueasured by subtractlng oeocrry A frou A-R.

ADr. 87

Recurn loss
EransElsslon

Chap. 3-2
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H 6500

Alnp1#ier I 48, cogrpregsion poisc Jreasurqrngprs

Flg. 3-16 Anpllfier I dB cornpression point measurements

This rechnlque uses a ratio becween lnput and output, polrers followed by a
relacive oucpuE Power measurement, also includlng frequency nornalization.

l{
I

I

I

(l) Wich Ehe equiprnenr seE up
decector di rectly Eo Eire power
operatlng in 1E,s linear regioo.

as shown ln Flg. 3-16 connecc channel A
splitcer and ensure that che amplifler is

(2) Carry ouc a ratlo neasurernent selectlng A and -R:

( 3 ) NorrnaLj,ze the f requency response by selecttng:

i s^ I
F---t
lF-E{lll A iilJ---{J

I'

-
li -R li

-:
Id-i

-t

ll . tr
lf ,1 ll
,l

-J

L._J

(4) Insert E,he amplifier
power splicc€r,

NoC€r. r

If the amplifler has an
acEenuacor pad should be

(D.U.T" ) between Ehe channel A decector and the

outPuE level grearer
inserted before t,he

Ehan +16 dBu
de t ect or.

a sultable

( 5) Measure Ehe ampllfler gain Ehus:

(6) Select a reference polnt on Ehe display rrirh the brlghtl.ine control

and reference Ehis polnc ro 00.00 dB by selecringr ;liii sH.lFT rl}-;
(7) Ser DATIIM co +l dB, set RANGE to I dB/dlv. Increase rhe RF sourcelevel uncll Ehe response at, che reference point falls by I dB,
thls Lndicates Ehe I dB conoression point.

(8) The accual auplifier ouEput power at chls frequency can be measured

by selecting channel A j#+ and reading poerer ar che brtghclinefrequency. lj A 
ij

Note.. .
If an attenuator ltas lncluded before channel A det,ector, tts value (at thebrtghtline frequency chosen as reference) must be added co Lhe Dower
ceasured.

ChaD. 3-2
Page 12 Apr. g7
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H 6 5()0

Co rnp ari s on of devi.ce performance againsC a__sl_ored reference

such as a
device.
clari Ey) :

are occasions when Che gain or loss of an unknown or Eest devlce
filcer or amplifier needs to be compared with that, of a reference

One technlque is as follows (use of channel R 1s omiCted for

se lecE

r-]E
This serves as a callbracion and normalizaEion procedure.

(2) Insert, "standard" device becween RF source and detector A and select

r-a-t
ll-llll*ll
H

co dj.splay response of "standard" devlce.

(3) This "st,andard" response is now stored in menory B by selecting

(4) Without decector B connecced co channel B input selecc:-

The re

( I ) with
I rd^ I

-

lI-11
|J_l_tl

lsrm lvl
l-tll-l

ll smr ll
Lr-{J

-

der,eccor

l'rffirvl
lF-ra
l-l

lt lllf 4 ll
tt \ttp tt

tt rl

II lclr i*ill A rl

A connected Eo che RF source

che tts 
c andard'l

inco memorY B

Erace fron Ehe
by selecting: -

lowesc level without the notse

low level in B and lc is

f o r the tts t andardrf devi ce and

the s c ored "ref ererlcetl
a llne ln a normallzed

f s r'1'
F-trl-lll a tlll-;l
fE-rJ

-.

lsrmrvliF+
ll sTInE 

| |lldl
f.#

(5) The
dl sp layed

t,-^l
F---rl
lF__-/l

[-L]l
f-Ttl

-l

l\r-l

il r-rc ll
iL.t.--...{l

-

1s noer substttuted
selecting: -

as a hiscogran
forn sel€ct I -

Chap. 3'2
Page I 3

The dlsplay shows B channel at ics
conErlbuElon of deCecc,or B. Sel€ct3-

Ttris subt racc s
Ehen re-wrltcen

Ces E devi ce
as a l1ne by

fra!--rt
l)--r-l

ll sr! | lllJ:--ll

( 6 ) Finally to conpare and di splay
and Ehe currenE cesE perfornance as

i-l f-l i s^ r l-1
il^tgil llsrtii il A ll ll€rrii
E .F; G €i

Apr. 87
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H 6500

YeasurenenLs of ain/ loss E racking be Eween s iur-L lar devi ces

This techni.que can be used Eo examine the differencial gain or loss
becween for exaruple matched anplifiers or aclenuacors. After lnltialLzaclon
the procedure is a follows:

( 1 ) NorrnaLLze f or sys Eerns errors by connectlng
arms of a power spliccer fed from Ehe RF source

A and B decectors Eo boch
and seleec:

i=t |G;-^vl i 'sA I
t-'tt rt-!t 

-li

il ,{ | ll srmil ll ^ ll

-., -. 

r-r

and
I srm ,rv i

lF-tl

il strnE ll
LI I.J

(2) The cwo Eest devlces are c,hen inserted ln the lines becween t,he
splicter arms and che decectors. One device (e.g. thac on Channel A) ls
t,hen normallzed and stored in memory R bv selecclng:

-

lsr

( 3 ) The other channel is now normallzed and the
device subcracced by select,ing:

performance of E,he oEher

devi c€s o

is selected to avoid -error- proupts when

Set Sreeper Fz

^-r
I at I €s I I I ,aR 

' I -t I: ::: :
il 3,i ll sDrll Il 3 il ll srril il R il il *'mil

This dl s p lay nord s hows Ehe dl f f e re nce be f,ween Ehe Ewo

Coq,crol 
, gf gra,qi.cule ,$ilel

Ve rtl cal gract cule llnes rnay
0.lGHz. Three mechods of achievtng

!-t

ltl
l--<l

ll silFr ll

and F2 ( r'Z
where Fl

Promp E

be re-t ns t ac ed ac seree p

Ehls are shown in the
wtdChs less Chan

followtng paragraphs.

Scaling factor mechod.

(l) Select SHIFT
entering a number

ffi
(2) Measure RF source oucput frequency with a frequency counter.

(3) EnEer Ehls value dlreccly by che keyboard, keeping the resolutlon
required, €rgo 52.47 tfilz.

No rual enE ry : 0. 0 5 GIlz
xlO Resolut,ion : 0 .5? GHz

xt 00 Resolution : 5 "24GHz
x1000 Resolutton : 52.47 GHz

( 1) Repeac che procedure for Fl.

Chap. 3'?
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(5) Noce chat wiEh F2-Fl difference greater than 0.1 GIlz, vertlcal
gracicule lines w111 be presenc.

(6) The dlsplay readout must be scaled down by the factor chosen.

Councer me Ehod

(l) Select SHIFT and Fl. Enter frequency lnforuacion ln c,he nornal
manner e.g. 50 Mtz as 0.05 GIlz.

Promp E

Set Sweeper Fl

and FZ (MHz ) no rnally

H 6500

in GHz. Graticule lines rnay noc(2) Se lect SHIFT
norrr be p resent.

(3) To idencify a
permanencly Eo che

Encer Fl as 0.0 GHz,'

Promp t

Set Sreeper fl

Promp t

Set Sreeper

The display now dtvtdes inco l0
Because the display shows 0 to
SECRET to renove Ehe erroneous

Fitrlt-i
f l-11
ll E,[Fr llr*.1

--t

gratlcules.
select SHIFT and

(3) To read frequency tnfornacion from che dlsplay, connect a councer to
the RF source outpuE. Selecc SHIFT and FREEZE and che frequency at the
brtghtline poinc con be read to the requlred resolutlon.

t'r il::
il snrFr il IIFRE ll
1-- Erii-F

Selecc NORMAL to continue sweeplng

Chap. 3-2
Page I 5

ls@ |
F-!trF-Vl

ll rrnr lltJ-{

ll
l-l

il ExrB lllJ_{l

frequency on the dlsplay, connect a frequency counter
RF source ouEpuc. Then selecc FREEZE.

The brlghtllne control 1s now linked to the ramp oucput of

Ehe manual frequency conErol. At any poinc on the display the frequency
rnay be read direccly fron Ehe counEer by varylng che brighli.ne control.

(4) If required up co elght markers can then be placed on the screen at
frequencies of interest whilst ln this arode by pressing the I{ARKER key.

t

Select NORMAL to concinue sweeping

Ten dl,J'is3on Fraclcule- gegFgd..

( I ) Selecc SI{IFT and Fl.

( 2 ) Select SHIFT and F2. Encer FZ as I 00 GHz.

equally spaced verClcal
100 GHz frequency range,
f req uency i nf o rma E j- on

ffiffi
t-r

L *^r.J
Fz lIrTi

-
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H 6500

Broadband frequencv response using a frequency wlndow

The following procedures deftne Ewo meEhods of broadband frequency
response measuremencs using a "fixed window" or Af for exami.nat,ion of response
slopes prior co gain equalization.

Sweep generaEor method.

Fig. 3-L7 Broadband measurenen[,s using a frequency wtndow
lncerconnecElng dtagran

Connect up che equlpmenE as shown ln Flg. 3-17 and set che RF source to
EXTERNAL operatlon, connec! che 5500 0-10 V FI)GD RAMP oucput to che EXT INPUT
of the RF source and t,he frequency counter co one arm of the povter dlvlder or
coupler.

(1) Set the RF source CW control to che lowest frequency of interest and
selecc the Af facl1ity.

(Z> Select SHIFT and Fl on the 5500, note the councer readtng an adjust
Ehe CW conErol untll che deslred lowest frequency ts dlsplayed. Enter
0 on the keyboard.

r-tlri
rlf=f

ll rrnr ll
iJ-il
Grr-rrJ

Pronp t

Set Sreeper fl

(3) Select SHIFT and F2 on the 5500, noce t,he councer readlng and adjusc
che RF source Af control uncll the councer reads Ehe incremental
frequency shifc requlred. Enter 100 on the keyboard and Ehe equally
spaced gratlcules are now generated
iallfirl

-.

'-r Promptil 1sn :l 11 51gt il rreIIrPL
>)! ltsrl lcJ|ltlgl | | I I

--- fG.f Set Sneeper F2 rl r li ;i n ri ii n' rlr!:! rl:ll r=-ll
:l xrrli ll - ilt-l [_ll

Chap.
Page

Select SHIFT and SECRET t,o erase the frequency lnforuaclon errltcen io Ehe
screen and the Af sweep is now calibrated.

3-2
15 Apr. 87
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connected Eo

of E,he inpuE

r{ 6 500

the oucpuc of Ehe
Eo outpuc, can be

(5) The DATUl"l and RANGE nay be reseE, to give vaiues wi:hin the EesE
speclflcacion or alcernative AUTO RANGE uray be used E,o optimize che DATUI1 and
RANGE settings.

(6) By operation l,tAX and MIN keys, the amplitude values at E,hese points can
be neasured and che dtfference in frequency slope measured.

(7) To measure response slopes at, any oEher window posiEion, sinply vary the
CI.J conErol of the sneeper and the dlsplay will show che frequency response of
the syscem passing chrough the "fixed rtindow". Measurements are repeaced as
above.

Voltase Eunable oscillator mechod

Connecc up the equiprnent as shown 1n FLg. 3-17 substlEuting a volcage
tunable osci.llator (VTO) for rhe sweeper RF source. Select FM operatlon on
E,he voltage tunable osclllators and connect che 0-20 V VARIABLE RAMP out,put to
Che external Fl,l input of the VTO, (cauEion: check chat, raaxj.'nutr accepcable Flt
input level is not exceeded).

(t) Ser che VTO concrol to the lowest frequency of interesc uslng the
frequency counEer.

(Z> Selecc SHIFT and Fl on Ehe 6500. Note the frequency councer
reading and enEer 0 GHz on lhe keyboard.

(4) WiEh che ineasuremenc deEecLor on channel A

sys t,em and Che ref erence de Cec[,or R, the rat io
displayed and measured on Ehe 6500.

Promp c

Sec Sreeper Fl

Prornp t

Set Sreeper Fz

l-l
r---i}-f I

li 5{rE lt
lJ-rlGd

-:-it=' il it-g-jl lt 0 li lgj

(3) Select SHIFT and F2 on che 6500. Adjust Ehe VTO CW concrol co gLve
che required lncremental frequency shift as shown on Ehe frequency
counter and adjust COARSE (C) and FINE (F) MW,5500 rear panel controls
to give the deslred Lncrenental frequency dlsplay. Re-adjust VTO, C and
F controls and also 1f necessary the 6500 rear panel OFF SET conErol to
uaincaln the requLred Fl frequency poslt,l.on. On coqleELng Ehe
adjustmenEs enter 100 on the keyboard. Ten equally spaced graticules
will be generated

(4) Selecc SHIFT and SECRET to erase the erroneous frequency lnfornatlon
wrltten to Ehe screen. The "fixed windowr or A l-s now calLbraced and
measuremencs ouElined in Ehe "Ten divislon graticule method" nay be
carrled out.

Chap. 3-Z
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Appendix A

CUARACTERIZATION OF NON.MARCONI INSTRT'IIENTS DETEcTORS

DeeecEors f rom manuf acE,urers other E,han llarconi Ins Erument,s may be used
if Che appropriate correcEion figures are ent,ered inEo the 6500 via Ehe

[Ogt CUAR] key. The method described matches che response of an -unknown'

dececEor E,o Ehac of a 55II by adjustmenE of the correction factor and
sensiEivity facEor.

Eo uipmenE requi.red

6500
651I
Power spliuter specified for
Microwave sweeper capable of
a E leas c + l0 dBn aE, 2 GHz (Uf
ConnecEing cables ( precision

Ar rangeme nE,

operation aE 2 GHz
producing a levelled
6300 series sweeper

N-Eype and BllC)

power sweep from -l5 dBm to
recommended).

Fig. A-i Arrangement for characterizaElon of non-Ml detectors

Me E hod

(1) Wlth RF power swiched off, connect the equiprnent as shown in Fig. A-1.

(2) Select ISHIFT] [Ogt] on the 5500. The pronpt Enter detectors (ABR)
appears. Press t7l tll [1] [ENTER]to asslgn:
No correction (initially) to che unknown deEector on Channel A,
55ll correction to Channel B (unused) and
65Il correction to t,he 55ll deteccor on Channel R.

(3) Selecc ISHIFT][ZERO] Eo zero the two deEectors.

( 4) On Ehe sweeper
-15 dBn to +15 dBn

(5) Switch RF oo.
Flg. L-2 should be

Sep. 87 (An. I )

set a continuous frequency of 2 GIlz and a Poeter sweep from
(or naxiroun 1evelled power if lower).

Select tAl t-Rl on Ehe 6500. A trace of the form shown in
obtalned.

Appendix A
Page I
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I OOms
Marcen i

3.O

5-O

g.c

- I L. O

-1? n
.bJ-\J

-15- O

Fig. A-2 Response of unknown deE,ector wiEh respect to 65ll

The t,race represents E,he dtfference in response of the unknown detector with
respect Eo che 651I. To rnacch the responses, che correction and sensltivlLy
factors for the unknown deteceor (currencly zero) need Eo be adjusted so that
a horizontal l1ne at 0 dB is obcained.

(6) Select ISHIFT] [DET CHAR]. Starting wtth a value of -27 dBn, adjust Lhe
correcEion facEor for sensor 7 to bring E,he t,race to the horizontal, After
each new figure has been entered press INORMAL] r-o view c,he effect on the
Erace. lbte chac increaslng che negaclve value of correctlon factor causes
the trace to bend uprards, and vlce versa.

(7) When a horizonEal line is obtained, the sensiclvity factor should be
adJusted to shift the lLne to t,he 0 dB posltlon. Alternatively, lf a 0 dBo
reference signal is used (available in l(I-s 6950 and 5950 Rf Fower Meters)
absolute (rather t,han relat,ive) accuraey ac 0 dBn can be obtained by
co nnecEing t,he unknown deE,ecto r direccly to the power ref erence, selecting
[.t], and adjusting sensicivlty f actor Eo give a horizonEal trace at 0 dBn.
Noce that increasi.ng che poaltlve value of senslElvity factor shifts the crace
uprards, and vice versa.

WtEh Ehe sensiEivity and correcclon factors correccly enEered, the sensor
can be used on any channel by seleccing [DET] and [7] appropriacely.

CB

qn
4. r-/

Ga i
A=r-

n/Loss (
4. 4= dB

-FeF)

H 6500
Vo l. I

de cecto rs (7 , 8 and
series sweeper E,he

o

C

O

3

o7

CorrecEion figures for up to 3 non-Marconi Instrumenls
9) nay be entered. When uslng a Marconi InsEruoents 631.0
correcEion figures are held in non-volarile store

Appendix A
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Chapter i

GENTRAL INFORivlATION

CONTENTS

Para.
I Introduction
I General purpose interfaee bus (IEEE-/+88lTEC 625)
2 Interface function capabilicies

I NTRODUCT I ON

General purpose interface bus (IEEE-488/LEC 625)

l. The 5500 GPIB interface allows the instrumeni to be connected to a GPIB

controller and other GPIB compacible devices. This manual describes the
GpIB cournands inplemented on 6500 and, where appropriate, gives exaurples of
their use. Progranming examples are given for use on Her^rletE Packard HP85

and Series 200 controllers. Further information on the general provisions
standard and its irnplementation may be found in the Marconiot the IbEE-4dd

Instruments GPIB Manual (Part No. tl 54811-010P) . Familiarit,v with 6500

LOCAL operation is assumed. See operating nanual iI 6500, Vol. I for decails.

Chap.
P: oa

Note. . .

The information contained in this oPerating mnnuar Pertains to 6500

firmware issue 5. See Appendix A for details of compatibility with
pre-issue 5 versions.

I NTERFACE FUNCTION CAPAB I LITIES

Z. SHI : Source Handshake - conpfete capability. T!. source handshake
seqrre the instrument over the
bus data 1ines. The sequence is initiated when the function becomes active'
and the purpose of the function is to synchronize the raEe at which bytes
become available Eo the rate aC which accepCing devices on the bus can receive
the data.

3. AI{l : Accepror Handshake - conplete cspaPililY. The accePtor handshake
seque@i bytes from the bus lines

4. T5 : Talker Function - compleEe capability. The talker function Pro-
vides ePendenE messages over the
bus Eo other devices. Unless in TALK ONLY mode the ability to talk exists
only wtren the instrument has been addressed as a talker. The TALK ONLY node

is provided on the 6500 to al1ow direct interfacing to an intelligent digital
plotter.

May 84
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5. L4: Listener Funccion - no LISTEN ONLY funccion. The listener function
provi ependent m.essages over
the bus. The capability exists only when the device is addressed to list,en
by the controller.

6. SRI : Service Request Function - complete caoabilitv. The service
request function gives the 6500 the ability to interrupc the controller and
request attention. The 6500 can be enabled to issue t.he incerrupt on the
occurrence of a number of a number of different events and recurns a STATUS
BYTE indicating Ehe source of the interrupt r.rhen interrogated by the SERIAL
POLL technique. PARAILEL POLLING is not supported.

7. RLI : Remote/Local Function - complete capability.
function
eontro I s ,

to be controlled either local1v
device dependent messages over

8. DCI : Device Clear Function - complete capabilitv. The device clear-'funcEion is a general reseE and uay be given to all devices in the system
(DCL - DEVICE CLEAR) or only to addressed devices (SDC - SELECTED DE!'ICE CLEAR)
On receipt of DCL or SDC che 5500 perforns a scftware resei, returning Ehe
instrument to iEs power-on state. The software reset includes the folLowine
actions :

DEL.II ILSI
CLEAR AI.L IG}IORIES
SET DETECT0R ZERO Ali-D NULL VOLTAGES T0 NOMINAL VAIUES
INITIAIIZE ALL INSTRII}IENT SETTINGS
RSAD GPIB ADDP.ESS SWITCH
RETURN 55OO TO LOCAI CONTROL

i'lote...

A self test failure may cause a GPIB interface error condiEion or
suspend GPIB activity. The 5500 uust be switched off Eo clear this
condi tion.

9. El : Bus Dt.tgt _L"p.-. The GPIB driver <ievices fitted in the 6500 inter-
face @ racher Ehan tri-state outputs.

Chap.
Page 2

allows the 6500
or remocely by

The remote/local
by the front panel

the bus.
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I NSTALLAT I ON

CONTENTS

Para.
I Installation procedure
2 GPIB Address/T.A,LK ONLY Selection

r !5.

I Interface installation
2 Label positioning

Page
2
2

33 Address switch confisuration

INSTALLATION PROCEDURE

I . The procedure described assumes thac a GPIB interface is being installed
in a 5500 which previously had none fitted. The interface may be installed
as follows:

(l) Switch the instrument off and disconnect from po\^ler supply

(2) Reoove and discard the rectangular cover plaee from the left-hand
side of t,he rear panel . Also rerlove the instrument's bottom cover.
Insert, the cable and p.c.b. Ehrough the rear panel sueh that the GPIB
connecEor is on the left-hand side. Using the two retaining screws
from the cover plate, secure the GPIB assenbly to the rear panel.

(3) Feed the interface cable through the cut-out in the bulkhead
met,alwork as shom in Fig. I and connect the interface plug to SKl4
on the 5500 nother board, observing correct polarity.

Chap. 2
Proc I- -o-
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RI GHI 5IO€ PAN€ L (UNOEFSIOE)

,/\
I

'l\/\.. ,/7
gPIB INTERFACE

oPTloN 001

w4

^l
^1

I

-cr
L^r

ARo z

( 1 ) Add the trtro
E if ying the GP IB

Ftg . 7 fnterface Lns tali'att cn

supp l ied sel f -adhes ive labe1s tc
connec tor and addre s s' swi tch a s

the rear panel iden-
shown in Fig . Z.

REAR PANEL

( 5 ) Rep lace Ehe

The ins trr:ment is now

,:t:4
Y: a

Ft4. 2 Label postttoning

ins trument t s bo t tom cover .

ready for GPIB operation.

Chap.
Page 2
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GPIB ADDRESS/TNLK ONLY SELECTION

TALK ONLY

BECIMAL VALUE

168 4 2

cc 50 9l

Fig. S lddvess suvteh ccnfigtuavion

2. The GPIB address sr.ritch is shown in Fig. 3. For normal operation the
TALK ONLY swirch should be off and Ehe required address should be selected
on rhe five address swiEch positions using the binary weighted decimal values
shown. The interface is supplied pre-set to address 8. The normal valid
address range is 0 to 30. Before changing the address check your controller
manuats for reserved addresses.

3. TALK ONLY mode is activated by placing the TALK ONLY switch in the 0N

posirion. This mode is intended for use in a stand-alone configuration with
a aigitat plotter. TALK ONLY nust NOT be selected when the instrument is
connected to a GPIB systen governed by a controller.

4. Any change made to the GPIB address switch will only be recognized by
5500 after a power-on sequence.

Chap." 2
Page 3/ 4
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Chap Eer. 3

OPERAT I ON

CONTENTS

Para.
I Remote operation
3 GPIB program codes
5 Da ca entry and c ernina tor s

9 Reading data from 6500
I I Cormand description format
l3 Lleasurement mode selection
| 4 Llemory op era t ion
l5 Arnplitude scaling
1 6 Fre qu ency s ca I ing
| 7 Sweep mode selection
I I Disp lay mode select ion
l9 Linit checking facifities
2C l{-Y pl..:tter conCroi
2l Digital plotter control
22 Instrument settings control
23 Br ight I ine po s i c ioning
21 l{arker contro I
25 Brightline data transfer
26 Read ir.g s tatus inf orma ci on
27 Reading display parameters
28 ASC II neasur ement trans f er
29 Binary measurement transfer
30 Text display contro 1

3 I Keyboard control
32 SRQ facifi ties
33 Synthesizer mode
34 Mis ce l laneous commands

Remot,e operation

l. 0n receipt of the Rernote Enable (REN) signal from the GPIB the 6500
switches to remote operacion, indicated by ehe L0CAL lanp being extinguished.
No instrument settings are changed but all front panel keys except LOCAL aTe
disabled and their functions come under GPIB control.

2. Unless inhibited by the Loeal Lockout, (LLO) message the instrunent can
be returned to LOCAL control by pressing the LOCAL key or sending the Go To
Local (GTt) or InEerface CLear (IFC) crcssages or releasing the Remote Enable
(REN) signal.

Chap . 3
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GPIB program cocies

3. A11 valid GPIB program codes are listed in Table I and Table 2.
Table I lists those codes which correspond directly to fronL panel key strokes,
while Table 2 lists all others. Note that access t,o the secondary key func-
rions is achieved by using the prirnary function code prefixed with 'SI{'.
tSHt is Ereated by the instrument as a program code corresponding to the
SHIFT key.

4. Program codes may be combined in a string without individual terninators'
although spaces or conrras nay be included to improve elarity. These will be

ignored by the instrument.
TAELE 1

P RLT,|A-RY IG I -ST R0 f\E C CILMAI{ D S

Setec t channel A/ B/ R/A&B
Subtract Live Reference (-R)
S rore to memory A/ B / R/ A&B

Subtrac t nemory A./ B/ R
Change neasureruent uni ts
Se t screen datr:n dB (n)
Se t screen range dB (rn) I aivis ion
Set start frequency GHz

Set stop frequency GHz

Enter ( f ollows numeric data)
Aut,o range
Full wid th sweep (f t -F2 )
Sweep about brightl ine GHz

Set brighcline Eo max Point
Se E br ightl ine to min Po int
llarker p1a ce/remove
Normal sweep mode
Sweep averaging rnode
Sweep f re eze mode
Selec t his togram d isplay
Select line ciisplay
Enter plot mode

SECCNDAR:I ITI-STR1I(E C1IIMAI|DS (SH = SHIFT)

sIIcA/B/R Display menorv a/B/R
sHsTA/B/R/c Store average to mem A/B/R/A&B
SHSD<n>E Set high lioit dB(n)
SHSR<n>E Set Low linit dB(n)
SIISS<n>E Set sweePer minimum (Fl) Gllz
SHSP<n>E SeL sweeper manrimtm (F2) GtIz

SHI Calibration aid
SII4 OisPlaY instrr:rnenL status
SIl5n Store instrument settings
SH6n Recall instrrnenc settings
SIIT Enable/disable linit checking
SllS<n>E Set dB relative (A)

SH9<n>E Set dB relaEive (B)
SH- SecreE (blank frequencY) oode
SHAR Zero detectors
SlIFWnnnE Select decector tYPes
SHMK Remove all markers
SHNn Set srteeP sPeed
SH.(n)E....(n)E 5.i a.r"itoi correction figures (deteccors 7,8,9)

srx entries in dB(o)
Chap. 3
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C^/ BlRl C

SLR
STA/ B/RI C

SBA/ B/ R
U

SD<n>E
SRcn>E
SS<n>E
SP <n>E
E

.q,R

FW

DF <n>E
Im
llN
MK
}T

AV
FZ
tl
L
P



ELOCK TRAAI SFER CCI4NlAi,i DS

RI.,{A/ B/ R
SHR},IA /B/R
I^IMA/ B/ R<A>
SI{I^IIIA / B /Rca>
RYA/ B/ R
SHRYA /BIR
I^ffA/B/R<b>
sHI,'lYA /B/R<b>

BRIG\TTLITIE CCXITRCL/ DAT A TRA1I SFER CCI/NUIANDS

TAELE 2

Read ASCII f rom channel A/ BIR
Read ASCII from nemory A/ B/R
Write ASCII Eo channel A/B/R
[,lri ce ASCII ro memory A/ B/ R
Read BINARY f rom channel A/ B/R
Re ad B Il'iARY f rom mernory A/ B/ R
Write BINARY to channel A/B/R.
Wri te BINARY to memory A/ B/ R

l,love br ight I ine right
Move brightline left
Set brightline position
Read brightline position
Read br ight I ine amp li tude A/ B/ R
Read brightl ine frequency
Write brightline amplitude data

R.ead status stritrg
Read exEended status strittg
Read display parameters A/B/R
R.ead frequency parameters
B-ead rnarker po s ic ions
Read de I t a ma rke r va lue (powe r )

Read HPGL s tr ittg f or trace A/ B
Read I{PGL st,ritrg for graticule
Read HPGL string for labels

Write ticle to top line of CRT

Write text to CRT

Di sp lay a lphanumer ic s on lY
Read code of last key Pressed
Execute last key read bY RK

Se t, SRQ mask
Enter synthes izer mode
S tep in synEhe sLzer mode
Read instrument settings store
l,Iri te ins trument set ting s s tore

BR
BL
BP<i>E
RP

RA/ B/ R
RF
lt"D<n> E

STATLI S )UTPUT C )MAIIDS
RS

RX

RDA /BIR
RDF
RMK

RDI'I

D IGIY AL PLUITTR CCfuMAJ{ D S

DPA/ B

DPG

DPL

rq(r / KTYE2ARD C)NTR2L CCI/frLAXIDSL LJ.(L 1 / LLLJ J

I.flIrirle$
TX" texttt
DA
RK
XK

YIT S CELLAT{ EOU S C OIWATI DS

SQnnnnn
SH2
SH3

RIn
WIn

H 6500
Vol. lA
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DMA FQRTVLAT CONT(WTICNS USED MOVE

n
<n>
<i>
<a>
<b>
tt texttt

The E comand terminates <n> and < i> data .

Fixed field digit
Floating field data (NR2)

F loating f ietd integer
ASCII block data (UnZ or NR3)
B II{ARY b lock da ta
Any number of valid ASCII bytes contained within
quotes. Values 0-15 are used as conLrol codes.

May 87 (Am. 2)
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Data entry and terninators

5. Some progran codes af,e acted upon irrneciiacely, while others require
the addirion of argumenrs ro quantify their meaning. These codes fall into
E\,7o groups; those requiring numeric data correctly terminaEed' and those
requiring a single characEer argument with no t.erminator. Block cransfers
are a special case and are discussed separately.

6. Numeric daEa should conform co NR2 format as defined in IEEE 728-1982
and should be terrninared with 'E'. This is treaEed by the 6500 as a Pro-
gram code for the ENTER key. This technique ensures complete conpatibiliEy
orith *"t.ral operation. The allowable range and resolution of the numeric
data depends on che type of operation being performed.

7 . Program codes requiring ehe tE t Eerminator are :

SD SET DATUM

SR SET RANGE

SHSD SET HIGH LI}IIT
SHSR SET LOW LIMIT
SS SET START FREOIENCY
SP SET STOP FREQUENCY

SHSS SET SI{EEPER MI}IIMUI4
SHSP SET SWEEPER MAXDIUM

DF SET DELTA F ShIEEP WIDTH

SHB SET dB REL A

SH9 SET dB REL B
*SHFW SET DETECTOR TYPES
*BP SET BRIGHTLINE POSITION
hD I,IRITE DATA
SH. SET DETECTOR CT1ARACTERISTICS
* NR2 foroat is not used for these conmands.

Program eodes which require a single character argunent are :

STORE INSTRUMENT SETTINGS
RECALL INSTRWEM SETTINGS
SET SWEEP SPEED

Note. . .

The SQ cornmand has a 5 digit argument which does not require Che
t E' Eerminator.

Reading data from the 5500

g. trfhen adciressed to talk the 6500 can output data relating Eo various
operating parrmeters. Some program codes are used to instruct E.he instruBent
which data is required. The data will be outpui by the 65CC wher' r.e:<t

addressed to talk. The program codes used to select outPut data are :

Chap.
Page 4
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R.A,/ts/R READ BRIGHILINE AIYPLITUDE A/B/R
RF REA-D BRIGTNLINE FREQUENCY

RS READ STATI.JS

RX RXAD EXTENDED STATUS
Ri"lK READ MARIGR POSITIONS
RK READ KEY CODE

RP READ BRIGHTLINE POSITION
RDA/B/R READ A}IPLITUDE DISPLAY PARAMETERS A/B/R
RDF READ FREQUENCY DISPLAY PARA},IETERS

RMA/B/R R.EAD ASCII }IEASURN4ENT CHAI\NEL A/B/R
SHR},IAIB/R READ ASCII MEASUREI"{ENT MEMORY A/B/R
RYA/B/R READ BINARY MEASUREMENT CHANNEL A/B/R
SHRYA/B/R READ BINARY I"EASUR.nIn{T MEMORY A/B/R
DPA/B READ DIGITAI. PLOT STRING TRACE A/B
DPG READ DIGITAL PLOT STRING GMTICULE
DPL READ DIGITAI, PLOT STRING LASELS
RI READ INSTilffENT SETTINGS STORE

10. One of Ehe above coiulands must. be sent before addressing 6500 to talk.
The f ormat of the data output depends on the conmand sent.. Some output,s may
be read as numeric or string data, others rnay only be read as string data.
In soue cases the data is terrninated with a CR LF sequence, in others it is
terminated with the EOI signal. See individual conrmand descrinfinnc Fnr
more deE.ailed information.

Conrmand descripcion f ormat

I 1 . For the purposes of detailed description the eormnands are divided into
functional groups. In each case Ehe decaileC description consists of the
following parts :

TI|LE OF FUNCTIONA], GROUP

LIST OF COI'MAI{DS DESCRIBED (with corresponding keys)
DEFINITION OF COMMA}ID SYNTAX (with examples)
GENERAL DESCRIPTION OF COMMAND(S)
REFERENCE T0 RELATED SECTIONS (where appropriate)

The following conventions are used :

t. .] Indicates an optional argr:nent or a f ront panel key legend

12. Application exanples are given for HP Series 200 and, where appropriate,
HP85 controllers in Chapter 4. The EP Series 200 range consists at present
of 9815, 9826,9836 and 9920 nodels and the examples given will run on any of
these machines. The examples are given in the BASIC language and do not re-
quire any Series 200 BASIC extensions or IP85 enhancenent ROMs other than
rhe I/O ROM which is necessary for GPIB operation and the Advanced Progra'r'ming
ROI{ which allows the exanples to be presented as sub-programs.

Chap. 3
Page 5Yay 84



Measurement node selection

13 . COI,fuLA]IDS DESCRiBED CORRESPCNDI\IG KEYS

cA cB cR cc [a] [s] [n]_ laael
sLR u r-Rl [uivrrs]
sHCA sHcB sHCR [rcu e] [rcu s] ftrnu n]

COMMLVD STNTAX

These comnands do not require any arguments.

CAMMA-I,I D DE S CRIPT I AN

These coromands define the fundamental operating mode of the instrument and
have the followine individual functions :

CA Select absolute power measurement on channel A
CB Seleet absolute power measurement on channel B

CR Select absolute power measurement on channel R

CC Select absolute power measurement on channels A&B
SLR Subcraec live reference (-R)
U Change measuremenE units - toggles betveen dBur/mW and dB/VSWR
SHCA Display memory A
SHCB Display memory B

SHCR Display mernory R

RELATED SECTIONS

Mn4oRY 0PERATIoN (r4)
READING STATUS INFOfuVATION Q5)

H 6500
Vo1. lA

Menory operatiorl

14. COMMA,VDS DESCRItsED

STA STB STR STC

SHSTA SHSTB SHSTR SHSTC
SBA SBB SBR

CORRESPATIDING iGlS

fstonr]
[sToRx AVJ

[sun unt]

COIA4AND SYIITAX

The normal key-stroke arguments corresponding to these commands are built
into the gsnrmsnds themselves (i.e. STA is equivalent to ihe key sequence
[StOnE] [A]1. These sernmands are the only exeeption to Ehe general key-
stroke coupacibility policy.

Chap. 3
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COTNA]ID DESCRTPITOII

STA Store trace Eo memory A
STB Store trace to memory B

STR Store Erace to menory R
STC Store Eraces to memories A and B

SHSTA St.ore average Eo memory A
SHSTB Score average Eo memory B

SHSTR Store average Eo mernory R
SHSTC SEore averages co uemories A and B

SBA Subtract memory A .

SBB Subtract memory B

SBR Subtract memory R

The validity of memory operat.ions depends on Ehe current measureuent mode.
Vo1. I of the operating manual gives a table of valid memory operations.
This table is reproduced below showing valid memory commands corresponding
to eaeh measuremenE mode.

CHANNELAtsA,SB,?

vatid sr,ore conrmands [sn] sra [su] ste [sn] src [sg] stn
[sH] srs [sri] sre [sH] srs
[sul srn [su] sra [su] srn

Valid subcracE conmands SBA SBB SBA
SBR SBR SBB

SBR

The STORE AV and SUB MEM cornnands assume that valid data exists in the memorv
being accessed.

F.ELATED SECTICNS

MEASURS{ENT MODE SELECTION (I3)
R.EADING STATUS INFOR}.{ATION (26)

Amplitude scaling

15. COWMDS DESCRIBED CCRRESPONDING KEYS

sD sR [oeruu] lneucrlAR leuroJ
sH8 sue [ar rur e] [an nrl e]

C2I.,ILAI'/D SYNTAX

SD<DATW VALUE>E
SR<MI'IGE VAILTE>E
AR requires no argumenE
sHs CdB REL A OFFSETJ E

sH9 [dB REL B OFrsErJ E

EXA4PLE

DU-I Z.)L
DKI .)E

SH82OE
sH9-35.5E

Chap. 3
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The dB REL comnands do noE actually alter Ehe amplitude scaling, but the
specified offset is added to the measurement. data. If no argument is supplied
(e.g. SHSE) then the inverse of the currenc brightline reading is used. This
allows the current brightline point t.o be used as a 0 dB reference without
having to enter the required value.

RELATED SECTICNS

READING DISPLAY PAzuI4ETERS (27)

CCLT4A| D u-TS CRTPT i Oi:J

qn

SR

AR
SH8

SH9

Frequency scaling

16 . CCIMA]IDS DESCRIBED

SS SP

SHSS SHSP
FW

DF
SH-

COWA.IID SYiITAX

SS FTART FREQIIENcY] E
qp lcrnp Fpr'^-'-"^"1 -- -*r{uf,NL r.J f
FtrJ Requires no argument
or [sr"irr wrDri{]E
SH- Requires no argumenc

COMMATVD DESCRI?TICN

SS

SP

SHSS

SHSP
FW

DF

SH-

Set Datum (Range: -99.9 to +99.9d8(m) Res: 0.ldB)
Set Range (Range: +0.1 E,o +l0.9dB(ur) Res: 0.ldB)
AuEo Range (selects opcimum DATtRf and MNGE values)
Set dB REL A (Range: -99.9 to +99.9dB Res: 0.0ldB)
SeE dB P|EL B (R-ange:. -99.9 to +99.9dB Res: 0.0ldB)

H 6500
Vol. lA

CORR.ESPANDII,IG KEYS

[sr.rnr] lsrop]
[r rl tF2]
l.!t l -! I,J t
IDELTA FJ

[srcrur]

XKAI4PLE

5DZ.U)i
sP r 2 .458

DFI .5E

Set Start Frequency (Range: Fl to STOP Res: 0.0lGliz)
Set Stop Frequency (Range: START to F2 Res: 0.0lGltz)
Set Sweeper Fl (Range: 0 to +l26GHz Res: O.OlGHz)
Set Sweeper E2 (Range: 0 to +l26GHz Res: O.OlGHz)
Sec START and STOP Eo currenE Fl and F2 values
Set synmetrical swbep about brightline frequency
(Sweep Width Range: F2-Fl Res: 0.0lGHz)
Toggle SECRET mode

Fl, F2, START 'and STOP frequency values must always satisfy ihe iollowing
eonvention:

Chap. 3
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Fl <= START <= STOP <= F2
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If no argument is speeiried for Fl or F2 no action is Eaken but t.he currenE
setting is echoed on the CRT. If no argument is speeified for START or STOP

the current brightline frequency is used. hhen the FI,,l coumand is sent the
current START and STOP settings are lost if they are differenc Eo Fl and F2.

The SH- command eoggles in and out of SECRET mode.
^^^1:-^ i.nformaEion is removed from the CRT.LlqErrLy DL4r1116 l

RELATED SECTICNS

READING DISPIAY PARA}IETERS (27)

Sweep mode selection

17 . CCIO4A]IDS DESCF.BED

\T

AV

S}N

CCI4]4UID SYi,ITAX

In SECRET mocie the fre-

CCRRESF)NDil:G KEYS

[uozuell
F^tmn^nr'l
LflV r, nl{\Jf J

[rnsszs]
[sprnol

ET.Ll'iPLE

SHN5

I for details). Averaging

mode and FREEZE mode. If
process is not re-started on

N Requires no
AV Requires no
! L Kequlres no
SIDJ<SWEEP SPEED

COI04AID DESCR PTTAN

argument
,rolrman r

argument
NUMBER>

N Select NORMAL sweep operation
AV Select AVERAGE sweep mode
FZ Toggle FREEZE mode
SHN Select sweep speed (Range: 0 to 9 as SPEED rnenu)

The N conrmand is a general cornmand for returning to NORMAL sweep operation.
In. addition to iEs use as an exit from AVEMGE and FREEZE modes, NORld{L ean
be used to abort, CAIAID, PLOT and STATUS modes, and any prompted conmand.
On receipt of the N conmand, the 6500 switches off AVERAGE or FREEZE node if
applicable, resets the CRT display and re-st,arts the sweep.

The AV comand select,s srreep averaging (see Vol.
is re-started each ti.ne the conrmand is sent.

The FZ command toggles between the currenE sweep
the current sweep mode is AVEMGE the averaging
toggling out ot FREEZE.

The argument for the SIIN conrmand is a single digit in the range 0 Eo 9 corres-
ponding to the sweep speed menu numbers. These allow sweep speeds from 70 ms
(0) eo 20 s (9). The power-on value is 100 rns (l). Note that the 70 ms
sweeD mode incurs a 502 reduction in measureoent resolution.

Chap.
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RILAIED SECTIANS

READING STATUS INFOzuATION (26)

Display mode selection

18. COT,IMIJIDS DESCRISED COP.RTSPCI'IDT|G TSYS

[irrsrl
[i,runl

COTA4AJ)ID SN|TAX

These conmands do not require any arguments.

C)PII,LA.II D D ES C RIPT I 0i,/

H Select HISTOGRA.U display rnode
L Select LINE displav mode

The H and L connands operate on Ehe cutrently displayed channel (s) . The
display mode for any channel will only be affected rr'hen an 11 or L comrand is
executed while that channel is displayed. The display modes for each channel
are undefined at Dower on.

F,ELAIED SECTIONS

MEASURSMENI MODE SELECTION (I3)

Lini cjhecking facilities

19. CE4I,IANDS DESCR|BED CCRRESPCNDI:\G 4EIS

[Hrcir] -[row]
LLnIITSj

EXA}ZPLE

SHSD3.72E
SIISR-3OE

C2\,I4ArVD DES CRTPT f 0N

SI{SD Sec ttigh Lirai c (-99 . 99 r.o +99.99 ciB (n) Res : 0 .0 I dB)
SHSR Set Low Limit (-99.99 to +99.99 dB(n) Res: 0.0ldB)
f.tts7 Enable/Disable linir checking

Although linit val-ues are always entered in dB(m) lirnit checking may still be
perfcrned in rnW or VSWR modes when f;he linit values will be assumed to be in
mW or VSI^IR.

Chap. 3
Page l0

H

L

SHSD SHSR
5n/

C)I,ILA]trD SYNTAX

SIISD<I{IGII LIMIT VALUE>E
SHSR<LOW LIMIT VALUE>E
SIIT Requires no argument

May 84
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Linir checking is enabled and disabled with the SH7 cournand which has a
toggle accion. The'enabled'condition is indicated by the letter 'L'dis-
played in the top left corner of the CRT, imrediately above che arnplitude
units indicator.

Limit checking is performed only on Ehe channel(s) currently displayed. When

a linit is exceeded an appropriate warning message is displayed on the Eop

line of the CRT. The 6500 may also be prograilmed to issue an SRQ on this
eond i t ion

RELATED SECTIONS

READING DISPLAY PARAMETERS (27)
READING STATUS INFORMATION Q6)
SRQ FACILITI3S (32)

X-Y Plotter control

')n CCMI4ANDS DESCRiBED
fAf\rn fr-1rd

UU TlfiLJ TUIV U !.U U T..LJ D

r

CClvtl4Al'lD S!:ITLY

The P cormand requires no argumenE'
which is described below.

C)t fu4Alil D DES CRIW ICII

Assrrming the 5500 is not in 'TALK
the P comand generates an analog

0 - Plot All
I - Pen Bottom Left
2 - Pen Top Right
3 - Pen to Origin
4 - Draw Axes
5 - Label Axes
6 - Plot
7 - Set Pen Lift
8 - Set Plot Speed
9 - Set Live Y

Option 0 causes options 4,
plot with labelled axes.
inpuc scaling. Option 7

output. A secondary menu

I - Normal
2 - Invert

Fr.ori

but invokes a menu driven plot sequence

ONLY' mode (see DIGITAL PLOTTER CONTROL)
plotter control menu as follows:

5 and 6 to be performed in sequenee, producing a

Options 1, 2 and 3 are used to set up the plotter
is used to set the logical sense of the pen lift
is generated with the following options :

Option 8 of the primary menu allows selection of the ploc
useful when using plotters wl'rich suffer from tovershoot'
speed number from I to 9 uust be entered. The currently
indicated.

May 84

speed. This is
problems. A plot
selected speed is
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Option 9 allows Ehe user to seE up t.he ploCter Y output to drive a chart
recorder. A secondary menu is generated :

r-off
2-On

All option numbers are sent over the bus as single ASCII digits. As some

of che procedures require some time for execution tr,ro methods of ascertaining
when Ehe 6500 is waiting for an option number entry are provided. One is an
SRQ facility and the other is part of c,he extended status message.

RELAIED SECTiONS

DIGITAL PLOTTER CONIROL (2I)
READING STATUS INFORMATION (26)
SRQ FACILITIES (32;

Digital plotter control

?l COMMANDS DESCNtsED

DPA DPB DPG DPL

CORRESPONDII/C KEYS

CAT&4LI'ID SYNTAX

These conmands cio not require any argultrents.

C OIA4A]I D D E S CP.IPT : ON

DPA Read tiPGL
DPB Read HPGL

DPG Read I{PGL
DPL Read I{PGL

string for Trace A
string for Trace B

string for Graticule
strins for labe1s

The DPA, DPB, DPG and DPL conrmands a11ow the controller to read the I{PGL

strings associated with trace A, trace B, graticule and -labels which would
nornally be sent directly Eo the Plotter when in 'TALK ONLY'mode. On

receipt of one of thee connands the 6500 will output Ehe appropriate strings
wtren next addressed to talk. The strings are Eerminated wiLh CRLF and the
EOI signal. The strings associat,ed with traces are a fixed length of 3418
bytes. The graticule and label- strings may vary in length fron 350 to ll00
and 150 ro 500 characters respectivel-y depending on display content. The
strings may be sent directly to a I{PGT, plotter or stored for later use.
Appendix G gives scaling infornation to a1low modificacions to be made to Ehe

strings (e.g. to add a title).

JT.aLEAL DLOT Ln JALL UtVl,J nCAe

The talk only facility a11ows a digital
in a "stand alone" configuration provided it
EPGL corrmand subset.

plotter to be driven by the 6500
is compatible with the following

Chap. 3
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DF

SC

SR

PA
PU

PD

LB
SP

Set def aul t
Scale
Set relative character size
PloE absolute
Pen up
Pen dovrn
Label
Select pen*

Plotters with only one pen may be used although a

is preferable.

The digital plotter facilities are made available
(l) Select the Plotter to the Listen only mode
manufacturerts Instruction Manual for details of

plocter with two pens

as follows:-
(coo Pl 

^fl-ar
this).

(2) Before
to Talk only

Note. . .

Wlren the 5500 is in the Talk only
rnode it musL not be connected to a
controller or to any other GPIB
instrument other t.han a HPGL com-
paEible piotter set to Listen onIY
mode. This is importanE as a hard-
ware bus conflict eould arise. When

connecting a 6500 to a controller
driven system remember Eo check Lhat
the Talk only mode is not selected.

; 
T,ruK 0NLY

I CECIM^L V^LU:

(3) Switch on 5500, press PLOT key whieh will
0 - Plot all
I - Draw graticule *
2 - Label Braticule **
3 - Plot
4 - Set tive Y *t(*

* Draw graticule, a represenEation of the 6500 is plotted with the+lllg'hiiffiA merkers included and distinguishable from che verti-
cal gratieule 1ines.

*:k Label, gTaticule. The following annotation is added around the
grac]-cule:
(i) Sweep speed.
(ii) Vertical scale units.
(iii) Vertical scaling.
(iv) Frequency scaling (except when SECRET mode is selected).
(v) Brightline spot measurements.
(vi) Measurement details.
Two pen col-ours are used Eo improve eiarity on trto ehannel plots

switching 6500 power on, select the GPIB Address switch
mode.

I ro I I z I
liiiiiffi

iTF E E f, g E

*** Live Y. This menu option
p6tter menu to aLlow tlive
dix I{ for sample of digital.

RELATED SECTIANS

X.Y PLOTTER CONTROL (20)
APPENDIX G and il

May 84
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present the following menu:

is duplicateci from Ehe analogue X Y

Y outputt co be selected. See Appen-
plot.
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Ins trument sg.ttings conErol

22. CCM'TANDS DESCRIBED

SH5 SH6
RI WI

CCL!!44],ID SL'NTAX

SH5<DESTINATION STORE>

SH6<SOURCE STORE>

RI<SOURCE STORE-'
WI<DESTINATION STORE><BINARY DATA>

CORRESPOIIDTNG KEYS

[sro] lncr]

EXAI,IPLE

str6 i
ILL>

See APPLICATIONS (Chap. 4)

r{ 6500
Vo1. lA

CA!,D4A]/D DTS CP.IPI ICN

SH5 Store currenE inscrument. settings to specified store
SH6 Recall instrunenE seEtings from specified store
RI Instruct 6500 to send binary data from speeified store
WI t^lriee binarv data Eo specif ied store

In all cases the source/destination store is a number in the range l-9.
SH5 causes the current instrument settings Eo the specified store. The
following parameters are stored :

Fl, F2, START, STOP
DATL'I'I A, DAT!.l[ B, DATi]I"1 R, RA"\GE A, RAI\GE B, RANGE R
LnIIT CHECKING ON/OFF
HrGI{ LI}IrT A, l{rGH LrMrT B, LOW LBtrT A, LOW LrMIT B

dB RTL A, dB REL B

SI,fEEP SPEED

AVERAGING ON/OFF
I,IARKXR POSITIONS
MEASURilYENT MODE (Channels, llemory usage, Unics, Etc.)
TE}IPERATURE CORRECTION ON/ OFF
DETECTOR TYPES

Once stored, Ehese instrument settings can be recalled with 5I{6. The 6500
stores the settings internally as a binary data block. This ean be read
over Ehe bus with the RI qernrn4nd. The data is sent as a 58 byte string
conforming to Ehe block data transfer format specified in IEEE 728-1982 as
follows :

#.:snn....BBBc

Where : itJ indicates a binary transfer format (IEEE 728-1982)
B is an 8 bit binary value
C is a checksum bvte

The data can be sent back Eo any store with the WI conmand. The data is
intended for scorage/recrieval only and should not be alEered. The 6500
will not accept a data transfer with an invalid checksum byte. Note t,hat
i.n both directions the transfer is terminated by asserting the EOI signal
with the last byte.

Chap. 3
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Brightline positioning

23 . C)\'!MA,u"DS DESCRftsED

BR BL
BP

}fi MN

RP

COfuMA-T|D SINTAX

BR Requires no argument
BL Requires no argument
BP<BRIGHTLINE POSITION>E
lfi Requires no argument
lti Requires no argument
RP Requires no argument.

CORRESPATIDING 7G'IS

ROTARY CONTROL

Fr-qxl [nN]

EX,4J'.4PLE

BP I 23E

CCMM}JVD DESCRIPTION

BR llove brightline one position righr
BL Move brighcline one position left
BP }love brighcline Eo specified position (Range : 0 to 42i)
)fi llove brightline to MA"\ point on displaved crace(s)
lO.{ Move brighcline to MIN poinu on Cisplayed crace(s)
RP Inscruct 6500 co outpuE current brightline posicion

The trace display is divided into 422 brLghtline measurement posit,ions and
211 physical brightline positions. Brightline control is implemented in
terms of measuremenE position at all times. Thus nultiple BL or BR con-an4t
will only move the brightline physically on alternate executions, but each
execution will move the brightline to a new measurement position.

The RP cormand causes the 6500 to output the current brightline measurement
position as a 3 digic number in the range 0 to 421 terminated with CRLF and
EOI.

The 6500 can be prograrmed to issue an SRQ on manual operation of the bright-
line control when in the remote state.

RELATED SECTIONS

MARIGR CONTROL (24)
BRIGHTLINE DATA TMNSFER (25)
SRQ FACILITIES (32)

Chap. 3
Page I 5
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CCI,MA]ID SNTLY

These conunands do not require any arguments.

CCWlt"lD DESCRIPTI1N

MK Place marker at current brightline position
SI{MK Erase all markers
RIIK Read marker posicions

A maxinum of eight markers can be placed using the MK canrm4nd. Markers are
placed at the cr.lrrent brightline posiEion and are displayed as vertical lines
on the CRT sirnilar in appearanee to the brightline itself. Markers can be
erased individually by placing the brighcline over a displayed marker and

executing MK. AlCernatively, all markers can be erased wiCh Stil4K.

The RI"IK cormand causes the 6500 to output a 31 byte scring consisting of eight
three-digit numbers separated by coumas as follows :

NN.l.l ,NNN,NNN,NNN ,NNN-,NNN ,NNfl ,NllN

Each number represents the current display position of a marker in the range
0 to 210. A val.ue oi 999 indicates that the marker is not currently in use.
The output string is terminated wich CRLF and EOI.

FELATED SECTICNS

BRIGHTLINE POSITIONING (23)

Brightline data transfer

25. C)I&LA]|DS DESCRTBED CARRESP2NDIIIG ATIS

RA RB RR RF

WD

Marker control

24. CCMI,IANDS DYSCRI3ED

MK SIMK
RMK

COWIAT.ID SWYAX

RA Requires no argument
RB Requires no argunent
RR Requires no argument
RF Requires no argument
IID<DATA VALUE>E

CORRESPONDfiG igYS

IMARKER I IERASE ]

EXA],TPLE

lrD-30 .5E

C OWAII D DES CRTPT TOI'I

RA Read channel A amplitude aE brighcline position
RB Read channel B amplitude at brightline position
RR Read channel R amplitude at brighcline posicion
RI Read frequeney at brightline position
hlD Write data to displayed channel at brightline posieion

RA, RB and RR cause the 6500 to output the current brightline ampLitude of
the A, B or R channels (which do not have to be currently displayed). The

Chap. 3
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value is outpuE in current. uniEs and has a fixed format

SDD . DD

whereSisasign,
D is a digie 0 - 9.

RF causes the 6500 ro ourput the current brightline frequency in GHz in che

following fixed format :

SDDD.DD

The IrrD conmand allows amplitude data to be written to the currently displayed
rrace. The data should conform to NR2 format as defined in IEEE 728'1982
and must be terminaged with 'E'. The display must be in FRXEZE mode. Data

is written to the current brightline position and is assumed to be in current
unit.s. Wtren both A and B Eraces are displayed, the data is r,rritten to
channel A only.

RELATED SECTIONS

BRIGHTLINE POSITIONING (23)
ShTEP MODE SELECTION (I7)

Reading status information

25. COMMANDS DESCRIBED WW LULL9 L VLI U!LIV 'VJ U

RS RX

CCMMAI|D SYNTAX

These cosutands do not require anY argumencs.

C)\,I4AIID DESCRI4i1N

RS eauses the 6500 to output a l0 character string
mation as follows :

NNNNNNNNNN

containing status infor-

M=Memory displayIt Units : 0=dBm l=rnW 2=dB 3=VSWR

Linit checking : O=OTF l=ON
Freeze Mode : O=OFF l=ON
Averaging Mode : 0=OFF l=ON

Sweep Speed.: 0-9 corresponding to menu number
Valid Data flag : 0=Data invalid l=Data valid
Number of last error detected (OO=none)

Number of curreot error (OO=none)

Chap. 3
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causes Ehe output of a 24 character string ccnsisting of the above plus
additional characters defined as follows :

6500 Firmware Issue Number
Detector cype ABR. Each digit identifies
type by the last digit ot ics Eype number (

4=651 4 etc.) .

TemperaEure Correction : O=OFF l=ON
Memory status : 0 - A11 memories nu1l
(nay be combined I - Memory A valid
to give 0-7) 2 - Memory B valid

4-MemoryRvalid
Live Y output : 0=OFF l=ON
Plot Speed : l-9 as defined in plot menu
Pen Lift Sense : O=Normal l=Inverted
Plot node : O=Inactive I =Arvaiting Conmand
Ileasurement Mode : 00 - Absolut.e power

Ehe det.ector
l.e. l=b)l I

2=Busy

RELATND CCIA4AI'IDS

The use of RS and RX is

Display Mode i

d].scussecl tn APPLICATIONS (Chap . 4) .

(nay be combined
to give 00-63)

0l - Sub Mem A
02 - Sub Mem B

04 - Sub Mem R
08 - -REF
16 - dB RXL A
32-dBRELB
0 - Channel A
I - Channel B

2 - Channel R

3 - Channels A&B
4.MRIA
5-}IEMB
6-MIYR
7 - CALAID

Chap. 3
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Reading display parameEers

27. COIMANDS DESCRTBED C)RRESP)NDIi,IG KEfS

RDA RDB RDR RDF

CSPNA\:ID SYi'lTAX

These commands do noE require any argumenls.

CAIA4AND 
'ESCRI?TICN

Each of Ehese commands causes the 6500 Eo output a string containing numeric
values separaEed by commas. The values output are as follows :

RDA DATL}I A, RANGE A, HIGH LIM A, LOW LIM A (dB)
RDB DATTM B, RAIiGE B, HrGH Lrll B, LOW Lr)I B (dB)

RDR DATUM R, RANGE R, dB REL A, dB REL B (dB)
RDF Fl , 82, FSTART , FSTOP (GI{z)
RDM A }ARKER/BRIGHTLINE A, A MARKER/BRIGIITLINE B(dB)

For RDA, RDB and R-DR a 27 b,1te string is ouEput in the following furmaE :

SDD . DD, SDD. DD , SDD. DD, SDD . DD

For RDF a 31 byte string is outPuE as follows :

SDDD . DD , SDDD. DD , SDDD. DD , SDDD. DD

For RDM a sEring of the form

SDD.DD or SDD.DD.SDD.DD

is ouEput, depending on whether one or both measurement channels are in use.

In each case S indicates a sign, D indicaces a digit and the string is termi-
nated wich CRLF and E01.

RELAI,TD SECTIONS

AI,IPLITIIDE SCALING ( 15 )
FREQT'ENCY SCALEING (16)
LIMIT CI1ECKING FACILITIES (19)

Chap. 3
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.{SCII measurement transfer

28. COMMAIIDS DESCRIBED

RMA RMB R}IR SHRMA SHRMB SHR}IR
I.D{A i'/MB hl'{R SHI,JIIA Sl{!',11B SHI,MR

CCRRESPCNDL!,IG KEIS

COI4MU|D SIT|ILY

ASCII read comllands (prefix R or SHR) require no parameters ASCII write
cornmands (prefix W or SHW) must be followed by a block of ASCII values as
described below.

COMLAIVD DESCRI.VIION

RMA R-ead ASCII neasurement irom channel A
RMB Read ASCII measurement from channel B

RI'IR Read ASCII measurement from channel R

SHRI4A Read ASCII measurement from memory A
SHRIIB Read ASCII measurement fron memory B

SHRI'{R Read ASCII measurement from rnemory R

In each case the daEa out,puE coesists of 422 vaLues separaced by connas
forning a 2953 byte string as follows :

SDD.DD,SDD.DD, , SDD.DD,SDD.DD
lst value, ... ,422td value

Wtrere S indicaces a sign and D indicates a digit. The string is terrninated
rrith CRLF and EOI.

liMA Write ASCII measurement to ehannel A
I.{I'{B Write ASCII oeasurement to channel B

I^MR Write ASCII measuremenc to channel R
Sl{Ln'lA Wrice ASCII measurement to memory A
SHI,JMB Write ASCII measurement to memory B

SHId!,IR Write ASCII measurement to memorv R

In each case Ehe gsnrqsnd must be followed by 422 dat,a values conforrning to
NR2 or NR3 formats as defined in IEEE 728'1982 separaied by coumas and ter-
minated with CRLF, I.F only or EOI.

Note that BeasuremenEs may be transferred Eo any channel or memory irres-
pective of wtrether it is currently being displayed. Wtren writing to a
channel the 6500 should be in FREEZE uode in order to retain the data.

RELATED SECTIOTIS

BINARY I'IEASUREIENT TRAr\SFER (29)
ASCII cransfers are discussed in APPLICATIONS (Ctrap. 4) .

Chap. 3
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Binary rneasuremenE Eransfer

29 . CAI\MANDS DESCRIBED

RYA RYB RYR SHRYA SHRYB SHRYR
hYA WYB WYR SHWYA SHWYB SHWYR

H 6500
Vol. lA

CORRESPONDNIG !/EIS

CAINA^ID SY}|TLT

Binary read connaands (prefix R or SHR) require no parameters. Binary write
cormands (prefix W or SHW) must be followed by a binary data block as des-
cribed be1ow.

COMTLAVD DESCRIPTION

RYA Read binary neasurement from channel A
RYB Read binary neasurement from channel B

RYR Read binary measurement from channel R

SHRYA Read binary measurement from memory A
SHRYB Read binary measurement from memory B

SHRYR Read binary measurement from memory R

In each case Ehe daca output consists of an 846 byte string formatted as
follows:

#rsgss ... BBBB

Where$I indicaEes a binary transfer forrnat which is ciefined in IEEE 728-1982.
B is an 8 bit binary byte. There are 422 pairs of bytes whieh contain data
values conforming to the 6500 internal 15 bit data format. The string is
E,erminated by asseriing the EOI signal with the last data byte.

I^IYA Write binary measurement to channel A
I^IYB Write binary measureinenE to channel B

I,IYR Write binary measurement to channel R

SHI,J.YA Write binary measurement to memory A
SHI,IYB Write binary measurement to memory B

SI{IJYR Write binarv tneasurenent to memorv R

In each case the co'r'mand must, be followed by a Uinary data block as described
above. The 6500 will only terminate binary data input with the EOI signal
which should be asserted with the last data byte. The binary transfer
facility is intended for applications where no manipulation of the data is
required, alEhough a technique for extracting the measurement values is des-
cribed in APPLICATIONS (Chap. /+) . The main advantage of binary over ASCII
transfers is an approximate 5: i speed improvement. (The actual transfer
times depend on the GPIB controller being used - see Chap. ,4).

REI,]TED S|CTICNS

ASCII MEASUREI"IENT TRATISFER (28)
Binary transfers are discussed in APPLICATIONS (Chap. 4) .

Chap. 3
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Text display control

30. C)l/tulANDS DESCRIBED

WI TX DA

L-AMMAI:ID STIIYAX

I,n {IEXT >$

TX<''TL\T'' >

. DA Requires no argument

CAIMND DESCRIPTIOTI

I{I is used to writ,e a tiEle
measurement mode indicator)
printable ASCII characters
nator.

CORRESPONDIT|G JQTS

lXH,TPLE

hTBand Pass Filter$
TX"Press feuttn] : "

Eo the top liae of the CRT (overrrriting the
with a maximurn length of. 28 characters. Al-1

rnay be used escept '$' lvhich is used as a termi-

TX nay be used to write text anyr{here on the 6500 CRT. The 6500 maintains
a 'text pointert similar to a cursor on a VDU. Text r,'ricten with TX will
always sEart at the currenE text point.er position. The position of the text
pointer is incremented by one column (horizontally) with each character oi
the text unEil rhe end of the current row (colunn 40) is reached. A11 sub-
sequent text will overwriEe che last character on Ehe row. The text pointer
nay be manipulated in various ways wich ASCII codes 0 to I 5 which are reserved
as congrol codes. A full list of these is given in Appendix C. Conirol
faeilities include:

Text pointer move in any direction
Clear screen/row
Set/Reset tab stops
Enab le/Disab le f lashing characEers

All standard ASCII characters plus I 6 special characEers are available.
A rable showing these is given in Appendix C. There is no linit to the
length of the rext but in order to couply with the text Eransfer format
d.efined in IEEE 728-1982 it must be contained within quotes (").

T:he DA conrmand swiEches off all display elenenEs except aiphanumerics. Thus
text can be written over existing annocation or the CRT can be used simply as
a VDU. Appendix E contains a blank CRT layout chart (the CRT format is
24 rows of 40 colunns) and Appendix F contains layout charts showing the
positions of normal 6500 annotation and messages. Normol display mode nay
be resumed with the N (NORI4AL) comand-

RELATED SECTiONS

.{PPENDTCES C,E,F
Text control is discussed in APPLIC^{TIONS (Chap

Chap. 3
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Keyboard control

3l . C)WIAI';|DS DESCF.fBED

RK XK

CCPN,TA\{D ]Y)iTil{

These conrnands do not require any arguments

COMI4A]ID DESCRI?TiON

CORRESPONDING TEYS

RK
j!A,

Read last key pressed
Execute last key read by RK

1.he RK command is normally used in conjunction with che 'SRQ on key press'
faciliry (see SRQ FACILITIES) to intercept key presses while the 5500 is
under remoce control. The 6500 r.rill output. a number in the range 0 to 38

indicating which key was pressed. In order Eo rnake the interpretation of
numeric data entry easier the numeric keys 0 to 9 are assigned key codes 0 Eo

9. APPENOL\ D shows rhe keyboard layout indicating all the key codes.

When a key code has been read with RK the XK conmand rnay be used to make the
6500 execute Ehe procedure associated wich that key as though it had been
pressed under local control. Using this technique it is possible to inhibit
certain keys, or add extra user-prompts and facilities to an insLrument
apparently operating under 1oca1 control. These ideas are discussed further
in APPLICATIONS (Chap. 4) .

FELATED SECTTAIIS

SRQ FACTLITIES (32)
APPENDIX D

Chap. 3
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SRQ fagilities

32. CCWLI:;DS JLSCP:EE)

SQ

CC\,IMAI|D SYITTAX

SQ<SRQ MASK>

COP,RESPOT|DTNC KEYS

Z7:A}"!PLi

sQ r 0000

H O)UU
Vo1. lA

COWIAIVD DESCRTPIION

The SRQ mask allows SRQ interrupEs Eo be enabled/disabled for any combination
of five evenEs. The mask consists of a 5 digit ASCII string. Each digit
should be either 0 to disable the function or I io enable it. The functions
are arranged as follor"rs :

SRQ on plot menu option requirement
SRQ on front panel operation
SRQ on limits exceeded
SRQ on error condiEion
SRQ on end of sweep

trtrhen one of the enabled conditions occurs, an SRQ will be issued. The con-
troller should respond with a SERIAI, POLL interrogation. The 6500 will then
ouEpuE a STATUS BYIE. The ST.\fiS BYTE is interpreEed as follows :

Bit : 765,+3210

NNNNN

llll,lll-ir_

The decimal value of bits 0-3 is interpret,ed as follows :

Note.

PARALLEL POLL is noc supported in 6500.

RELAI'UD SECIIONS

The use of SRQ facilities is discussed furrher in AppLICATIONS (Chao

Chap. 3
Pae.e 24

i:

n

I

;J
4-9
l0
ll
t2
IJ
r4-r5

4)

Decinal value indicaces SRQ event (see beiow)
Not, used (always 0)
2 indicates SRQ issued by 6500
Not used (always 0)

Not used
Key press
Brightline control rotaeed left
Brighrline control rotated right
Not used
End of ssreep
Limits exceeded (on1y if linits enabled)
Error condition
PloE menu option requirement
Not useri

llay 84
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Svnthesizer mode

33. COI'MAIIDS DESCRTBED nA-nfdfA\1i7\Jn -rF1r-
- r.lllIiE )trU|V U! LVlr LL J >

SH2 SH3

COM,IAND SYIITAX

These conmands do not require any argunents.

CCI,TMAND DESCRINION.

The Synthesizer Mode comnands are provided Eo al1ow the use of GPIB program-
mable frequency synthesizers where no external ramp input facility exists.
Synthesizer mode is entered with the SH2 coumand. The 5500 now operaEes as
normal excepc that it waits for the SH3 cornmand before rnaking a new measure-
ment. Thus 422 SH3 cousrands are required Eo perfcrm a complece sweep. The
controller must send appropriate frequency cornmands to the synthesizer in be-
Eween each SH3 cornmand execution. A11 norm,1 measurement modes nay be used.
Note that some conrmands (SD, SR, SS, SP, AR, etc.) cause the 6500 t.o re-start
its sweep. The controlling software must take account of this in order to
maintain correet frequency cracking between the 6500 and the synthesizer,
To exi r From s'unthesizer mode use Che N coTrrnand.

RELATED SECTIANS

An example of Synthesizer Mode operation is given in APPLICATIONS (Chap. 1) .

Miseellaneous functions

34. CSMMA]|DS DESCR.ItsED

SHAR

SHFW

SHI
)H4

C)I.X4AIID SYNTAX

SIIAR Requires no argument
SI{FW<DETECTOR TYPES>E
SHI Requires no argument
SH4 Requires no argumenc

CCRRESPOilDL]G iC!S

[zeno]
lourl .

[ceutro]
[srerus]

EXA],IPLE

SHFW1 I 4E

Chap. 3
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COIMATID DXSCRIPTIAN

SHAR performs an AIJTO-ZERO operation on the detectors. No r.f. power should
be connected during this operation. .An AUTO-ZERO operacion MUST be performed
aft,er power on before any measuremenEs are made. ConsulE Vol. I of the
Operating llanual for further details.

SHFW is used to select appropriaEe error correction for the detector types
being used. The argr:ment is a 3 digit number where each nr:mber identifies
rhe derecror cype by the last digit of its type nr.rmber (i.e. l=6511 4=6514

etc.). The 3 digits identify deEector types for channeis A, B and R res-
pec Eive ly .

SHI and SH4 are included for the sake of completeness but are not intended
for remote operarion. SHI invokes the calibration aid facilicy (which can
be abort,ed with the N comand), and SH4 ca1ls up ehe instrument status display.
Both of these facilities are essentiall-y rnanual functions and the user shouid
consulr Vol. I of the Operating Manual for further details of their operaEion.

P.ELATED SECTiONS

READING STATUS INTOR}I.ATION (26)

Chap. 3
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APPLI CATI ONS
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3 HP85 Implementation
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27 Binary/ASCII conversions

I NTRODUCT I ON

I . This chapter presents a set of exanple GPIB program routines which are
designed Eo cover some of the coumon system requirements and to illustrate
some of the advanced features of the 6500 GPIB facility. A11 the examples
are presented as sub-prograos or functions which uay be incorporated directly
into the userts programs. For eaeh example an implementation is given for
the ltP Series 200 controller and, where appropriate, the ItP85. A11 exaoples
are fully conrmented. The couments (preceded by'lt) may, of course, be
omitted.

HP SERIES 2OO IMPLEMENTATION

2. Currently the Series 200 range of controllers includes ehe following
model s :

9815 (216, l1ode1 l6)
9826 (226, Model 26)
9836 (235, Model 36)
9920 (22O, Model 20)

Chap.
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Tne example routines will run on any of the above models with BASIC 2.0
installed. No language extensions are required. TLre example routines are
presented as SUB-PROGRAIIS or FUNCTIONS which provide a self-contained program
context. The routines should be cal1ed with parameters where necessary.
ParameEers must be of the eorrect type (REAL, INTEGER or STRING). The nain
progra:n should contain COM statements to match Ehose in the sub-program and
should perform variable initialization, IIO paEh assignments and array/string
dimensioning as necessary. GPIB device addresses and status string variables
are passed in COM st.atemenEs. The following conventions have been adopced:

COM /A/ Gturalyser 6500 GPIB address
COVI lBl Status$ 6500 status string (24 chars.)
CClr\ lC/ Gsynchesizer Synthesizer GPIB address
COl4 /D/ GPlocter PloEter GPIB address

Consult the controller manuals for detailed information on prograuraing
semantics.

HP85 IMPLEMENTATION

3. The HP85 routines are presented as SUB-PROGRtuYS, which require the
.\DVANCED PROGRAIDIING ROM to be installed. This approach was adopted as it
allor.ls the routines to be presented in a convenienE manner. For use withouc
che AP R0!1 all the routines nay be easily converted to normaL BASIC sub-
routines with the following procedure :

(a) Remove che SUB definition statement.

(b) Remorre COM statements or replace with DIM statements
if necessary.

/\(c) Replace SUBEXIT and, 'nrhere appropriate, SUBEIID scatements
wi th RETURI{ .

(d) Replace CALL statements with GOSUB statements to the
appropriate line number for ehe routine being called.

Note dhac variables wt'rich are local to the sub-progran will beccme global when
Lhe above procedure is followed.

4. In addition to the AP ROM Ehe followins hardware items are required
for correct operation :

ROM DRAWER
I/O ROM

HPIB INTERFACE

For use as sub-program< Ehe routines shoulel be cal-l-ed with parameters whsre
necessary and any COM statements in tire sub-program should have matching COM

statements in the main progra-. All variable initialization should be per-
formed in the main program. GPIB addresses and status string variables are
passed in COM statemenEs. The following conventions have been adopted :

Chap. 4
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C0l4 Al 6500 GPIB address
COM s$ [24] 5500 status string
CCLI A2 Synthesizer GPIB address
COM A3 Plotter GPIB address

Consult the controller manuals for ful1 cietails of prograrrcning semant.ics.

DESCRIPTION FORMAT OF EXAMPLES

5. In addition to ful1 listings of each implementation a description of
each example is given using the following format :

Title and general descripLion
Input requirement.s (forroal parameters)
Output definiEions (formal parameEers)
Sub-program calls
Special cons iderations

Chap. 4
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Example I Valdac

6. This rourine uonitors 6500 status until the valid data flag is true.
M.easurement daEa becomes invalid under eertain conditi-ons (during AUTO RAI']GE'

AUTO ZERO, etc.) and certain operations require data to be valid before they
can be performed successfully. GPIB cormrands requiring valid data are :

lsril str bsl stn [sn] stc Ez P l{x MN

IE is good practice to call Valdat before executing any of these comands.

Input requirements : NONE

Outpuc definitions : NONE

Sub-program ca1ls : NONE

:?Ya buD-2foc?gn

1000 SUB'Valdat'
t0t0 con Al

t020 coH srt24l
1030 0UTPUT Al ;'RS' I Tell 6500 to outout status

1040 EilTER Al i Sf I Read status string
1050 lF Sf[5,5]()'t'THE]I LAIT 100 | 60T0 1030 ! Repeat if drta not valid
1060 suBEl{o

:!vzuu :uD-pTog'fan

10000 SUB Valdat

10010 C0ll /A/ lAnrlyser
10020 C0ll /B/ Statusl
100tr0 L00P

t00{0 0UTPUTlAnalyterl'RE'
10050 EilTERlAnalyrer;Staturf
10060 EIIT IF Strturfll'!)"1'
10070 HAIT . I
IOOSO EilD LOOP

10090 suBEl{D

I Checking Ioop

I Tell 6500 to outout status
| _f,md rtrtus rtring
I Erit looo if data vrlid
I Elre nrit l00rS
I rnd try rgain

Chap. 4
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F.Y.amnlA / lfea.zg

7. This routine places 5500 into freeze mode. No aetion is taken Lf freeze
mode is already active.

Input requirements : NONE

Orrt-nrrr det-inirions : NONE

Sub-program ca11s : Valdat

QJW\ :1 ,^-^h^nn.af1L/L V U V4u

1000 SU8'Freeze'
t0l0 coll Ar

1C?0 C0lt s, t 24 i
1030 0UTPUI Al ;'RS' I lell 6500 to output stetus

1040 EI{TER Al ; Sf I Read statu! 3tring
1050 IF Sf[8,81r'1'IHEI{ SUBEIIT I Return i{ already in FREEZE rode

1060 CALL 'Vaidat' ! Hrit for valid data

1070 0UTPUT Al ;'Fl' ! Place in FREEIE rcde

1080 su8EN0

:!?ZUU 5uD'oTc1?an

10000 SUB Frerzr
10010 C0ll /R/ lAnrlyser
10020 [0ll /B/ Statu:f
10030 0UTPUT NAnalyscrl'RS' ! Tcll 6500 to output rtatur
10010 EIITER lAnalyrrr;Statusf ! Read strtus :trinq
100t0 IF StatusltS,EJrrlr THEII SUBEIII I Return if already in FREEZE rode

t0060 CALL Vrldrt I lrit for valid drta
10070 0UTPUI lAnrlysrrl'FZ' I Place in FREEZE rode

10080 suSEt{0

Chap. 4
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Example 3 Autoz

8. This rourine performs an AUTO ZERO operacion and returns with a flag
indicating success or failure.

Input requirements : NONE

Output definitions : Series 200 I1P85

Error f.Lag (l = failure) see below E

Sub-program calls : Valdat

The Series 200 version of this routine is implemented as a function and

should be called bY :

Var iab 1 e=FNAuto z

J U9 \ r. t 
^-f^ 

 nf/t1L-L Q u v,L E/L vY L qt

1000 SUB 'Autoz' (E)

t 0l0 c0ll A l
1020 coil 5ft241
10i0 0UTPUT Al i'l{' !

1040 CALL '9aldat' I

l0J0 0UTPUT Al ;'SHAR' I

1060 CALL 'Valdat' I

1070 IF Sltlr2l='42'THEll E'1 ELSE 8.0 |

1080 suEElrD

fl0RllAL clears any current error:
Haii for vaiid data
lnitiate AUT[] IER0

llrit for vaiid daia
$et or clear error {lao

nHZUU 5LC'DTOAT'flI

10000 DEF FllAutoz

10010 [0ll /A/ lAnalyser
10020 C0ll /8/ Statusl
10030 IUTPUT lAnrlyrerl'l{' I ll0f,llAt clear! rny current error

100{0 CALL Vrldat ! trit for vaiid drtr
10050 0UTPUT tAnrlys€ri'SHAR' ! lnitirtr AUT0 UER0

10060 CALL Vrldet I lrit for vriid datr

10070 IF Strtusfll,2l"{2' THE}I ! Check {or {ailure
10080 Fail.t I Srt fail ilag
r0090 ELSE

10100 Fril=0 | or clear it
10il0 Elt0 IF

10120 RETUR|| Fail
10130 FlrElrD

Chap. 4
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Exarnple 4 Synth

9. This routine generaces an autoranged sweep using the 5500 GPTB'synthe-
sizer t mode.

Input requiremenEs : Series 200 I{P85

SEart frequencY Fstart Fl
SEop frequency FstoP F2

Output definitions : NONE

Sub-program cal1s : NONE

Note thar the AUTO RANGE function requires two sweeps, the first of which is
not displayed.

In Ehe example the synthesizer is assumed to accepE frequency data in units
of l0 kHz (e.g. Marconi 6812). The units conversion statemenE may need to
be altered to suit other synthesizers.

ulJs\ ;7)n-np4tlTrllt

1000 SUB 'Synth' iFl'F?)
t0t0 c0lt Rl

1020 c0fr A2

1030 OUTPUT Al t'SS'iFli'E' | Set rtrrt irequency

1040 0UTPUT Al ;'SP';FZ;'E' ! Set stop frequency

1050 IUTPUT Al ;'5H2' t tnitiat: ryntherirer rode

1060 oUTPUT At I'AR. I initiate AUT0 RAllGE

1070 FoR I'l T0 2 | Tro sruepr required for AUT0

1080 IfAIT 100 I Allor set uP

1090 FoR P,0 T0 42t I Sreep loop

11gg peft+Pr(F2-Flll42l I Crlculate frequency

1110 F'll{T(F*lggggg+.5} I Convert to l0kHz unitr
1120 0UTPUT A2 ;F I 0utput io synthe:izer

1130 lAtT l0 | $llor synthelizer to lock

tt{O 0UTPUT Al ;'SH3' I SteP 6500

ll30 IiEIT P I End o{ sreep loop

il60 |{EII S

ll70 HAIT 100 | Allor Processing

tl80 0UTPUT Al l'FZ' I Fr$z! di5Plry

n90 suEElrD

Chap. 4
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1U.) ,t \1, ^-^h^-t/vl7L/L awv v4e L/' viL 4

10000 SUB Synth{Fstrrt,Fstop)
10010 C0ll /A/ 0Analyser
10020 C0ll /C/ iSynthestzer
10030 0UTPUT flAnalyser;'SS';Fstartl'E' ! Set start {raquency (for displav only)

10040 0tlTPUT lAnalyserl'SP';F:lopl'E' I Set rtop frequency (for dispiry only)

10050 0UTPUT iAnalyser;'5H2' I Initiate synthesizer rode

10060 0UTPUT tAnalyserl'AR' I Initiaie AUTII RAlttE

100i0 FOR Sreep.l l! 2 | Tro *eeps required {or AUT0 RAI{EE

10080 ilAIT .l I Allott set up

10090 F0R Point"0 I0 421 | Sreep loop

10100 Frequency=Fstart+Pcifltr(Fsiop-Fstrrtli4?l I [alculate fraquency

l0ll0 Frequency=[ilT(Frequency*100000+.5i I ConvErt to lOkilz units
t0120 0UTPUT f,SynthesizerlFrequency I 0utput lo synthesizer

10130 IfAIT .01 I Allor synthesizer to lock

l0l{0 0UTPUI lAnelyser;'SH3' I Step 6500

10t50 HEIT Point I End of sreep loop

t0lA0 I{EIT Sreeo

10i70 IAIT .l I Allor Proce:sing
10180 0UTPUT 0Analyser;'FZ' I Fraeze display
10190 5u8Et{0

Chap. 4
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Example 5 Maxmin

10. This routine reEurns the amplitude and frequency values of the brightline
MAX and MIN functions. llarkers are placed at the M.dX and MIN positions.

Input requirements : NONE

Output definitions : Series 200 HP85

ILAX amplitude Amax Vl
MAX frequency Fmax Fl
MIN anplitude Amin V2
MTN €roarrar- -,--.rcy Fmin F2

Sub-progr:m calls : Valdat

rYi D .:ut-3?oA?aln

tC00 5U3 'Iaxrin' (Vl,F1,V:,F?)

t0t0 ccil Al

1020 con sr(?{l
i030 CitL 'Valdrt' I

!0{0 CUIPUI Al ;'Sii}lX' I

1050 0UlPUi Al ;'[I I'lK' I

l0A0 0UltUI Al l'RA' I

1070 EIIIER At ; Vl

1080 0UTPUI tll 1'RF' I

lC90 E)IIER At I Fl
i 100 0UIPUT A I i 'l'llf llK ' I

lll0 0UTPUT Al ;'RA' i

1120 EITER Al ; v2

ll30 0UIPUT Al i'RF' I

t1{0 EHIER At r F2

t 150 suBEtio

Irit f or valid data

Erasc rrirting larkers
Find llAI and plrce rarker
Rerd upl i tude

Rerd frrguenc'1

Find ltlll and plrct rvkcr
Rrrd rrglitudr

Rerd {requrncy

I |rit f or valid datr
I Eruc :rirting r.rker!
I Find ltAt rnd olrcs nrler
! Rnd uolitudr

I Rmd frrqumc'1

I Find ltlt *nd plrce rrrker
I Rrrd uFlitudr

I Rrad {rqumcy

ITH ZUU JUO-DTOATEN

10000 SUB ll*lin(Anr rFrrr tArinrFtin)
10010 C0ll /A/ lAnrly*r
10020 CB't /8/ Staturf
10030 CALL Vrldrt
t0010 0UTPUT lAnriyrrl'Slifll'
10010 CUIPUT 9Anrlyrcrt'|lI lf,'
10060 0UTPUT lhriyrerl'RA'
10070 EilTER tAnrlyrrr;tu
10040 0UTPUT $nrly:ar1'RF'
100?0 EIIIER aAnrly:er; Fgrr

10100 0UTPUT !*nalyser;'llt K'
t0ll0 0UIPUT tAnalyssr;'RA'
10t20 lllTER tAnalyrrr;Arin
101:0 0UTPUI tAnalyrer;'RF'
l0l{0 EHIER lfinriyrer;Frin
t0150 suEEl{0

Chap. 4
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Example 6 Blpos

ll. This routine positions the brightline aL a Eargec frequency. Tf the
target frequency is outside the currene START/STOP frequency range no action
is taken and the error flag is returned true.

Input requ:lrements : Series 200 HP85

Target frequencY Target F

Output def initions : Series 200 I{P85

Error flag Err flag E

Sub-program calls : NONE

iYA t 57,,t O-CTO7TIE1

t000 SUB 'Blpos' (F,E)

l0t0 c0ll Al

1020 0UTPUT Al ;'ROF' l Read start/5top frequencier

1030 EilTER Al ; 0'D'Fl'F?
t040 IF F(Ft 0R F)FZ T'ilEll E'l A SUBEIIT I If invalid F return nith error

1050 E=0 r ieset error flag

1060 p'll{I((F-Fl)/(Fz-Fl)1421+,51 | calculate bri-ohtline positi0n

1070 OUTPUT Al ;'8P';P;'E' I Place brightline
1O8O SUBENI}

5lZUU EUO-DTOO?AN

10000 SUB Blpor(Target,Err-f lagl
10010 C0ll /A/ lAnalyser
10020 0UTPUT lAnrlyserl'RDF' | f,erd ttart/rtog {reourncier
10010 EI{TER lAnrlyt€riDumyr0u!ryrFstertrFltop
10040 IF Targrt(Frtart 0R Targrt)F:tog lHE|l I thrck tarqrt rithin liritc
10050 Err-flrgrl ! Rrturn rith fleg get if error
I0060 SUBEIIT

10070 ELSE

10090 Err-{lrg.g !Rrlrt error flrq
10090 EHI lF
10100 Point.lllT{ {Targrt-Frtart}/(F:top-Fstart}r{21+.5} | Calculate brightline p0!ition
l0ll0 0UTPUI lAnalyser;'BP'lPointl'E' ! Place brightline
10120 su8Et{D

Chap. 4
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Example 7 Mfreq

lZ. This routine reEurns the frequency values for eaeh of the eight raarkers.
Values for non-displayed rnarkers are set Eo -1 .

Input requirements : NONE

Output def initions : Series 200 l{P85

Marker frequency array Frequency (*) F( )

Sub-progran ca1ls : NONE

The frequency array should be dimensioned with 8 elements (0-7).

JLv - 11 
^_^-h^dnnflL/L V u v4t 1L tV L \^1

1000 SUB 'llfreq' (F{))

1010 con Al

1020 Dlll P(7) | Array for positions

1030 tiiTPUT Al ;"fi0F' ! Read start/stop frequencies

1040 ENTER Al i 0,D,Fl,F2
i050 $'FZ-FI I Calculate {requencv span

1060 0UTPUT Al ;'Rlll(' I Read rarker positions

1070 EIITER Al ; P(0)'P{1}'P(2)'P(3) 
'P{4} 'P{Jl 'P{6)'P(7)1080 FOR l1.0 I0 7 ! For erch rarker

1090 lF Pilt)=999 IHEII F(lt)=-l ELSE F{l1l=P{1.|17219rS+Fl I Calculate {requency {-l=unused}

1100 ilErT il
1lt0 su8Eilo

IHZUU 5UD-DTOCTflN

10000 SUB llfr:q {Frrqurncy(}} )

10010 C0ll /A/ lAnaly:er
t0020 AIL0CATE II{TEEER Por(7) ! f,tlocate array {.or positionr
10030 0UTPUT lAnrlyrer;'RDF' I Rerd startirtop frequencier
10010 EIIIER lAnalyserlDumy,I)umy;Frtrrt,t:top
10010 Sprn.Frtop-F:tart I Crlculate frequrncy span

10060 0UTPUT tAnrly:er1'Rlll(' I Rmd nrker poritionr
10070 ENTER l$nalyger;Pog(rl
10080 F{]R ftrrkrr0 T0 7 | For ereh mrker
10090 IF Por(llarkrrl.l99 lHElMgnorr if unused

10100 Frequency (l'larkrr )'-l
10il0 ELSE

10120 Fraquency{llarler}=(Pog(llarkerl/2101*SFrn+F:tart I Calculrte irequency
10130 Eilo IF
101{0 IiEIT llarker
10150 DEALL0CATE Por{r} ! Dircard po:ition arrry
10160 suEEt{o

vrr4P. H
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Exarnple B Dplot

13. This routine causes the current measurement display t.o be plotted on an

HPGL conpatible PloEter.

Input requirements : NONE

OuLput definitions : NONE

Sub-program calls : Valdat

Note thar the HPGL strings are transferred directly fron the 6500 to the
plotter. This eliminates Ehe need for large string variable allocation in
the controller. If it was required to nodify the HPGL strings in any way

then they would have to be read into the controller.

1116 t b'-rc-2yocTfrt|

1000 5U8'0plot'
l0t0 c0lt At

1020 c8!r sr(241
1030 coi A3

1040 A'Al-700 ! Find 6500 base addra:g

1050 P=43-700 | Find piotter base address

1060 CILL 'Valdat' ! fait for valid deta

1070 0U1PUT Al i'RI' ! Reed ertended status
1080 EilTER At ; Sl
1090 ll=VAL{Sftll,lll) I Ertract displey rode value

ll00 C|"DP6' I Plot graticule
lll0 60su8 2000

ll20 Ci"'DPL' I Plot labels
il30 Eos|lB 2000

ll40 IF ll()l Al{D ll0i THEII CI"DPA'I60SUB 2000 | Plot trace A if required
ll50 IF fl"l 0R ll.3 0R lt.5 IH€H Clo'!PB'I G0SUI 2000 | PIot trace B i{ requirad

1I60 SUEEXIT

2000 ! ----- --- Routine io trrn:fer HPEL

2010 0UTPUT Al ;Cf I Send rerd comand io 6500

2020 SElll) 7 ; UHL TALK A LISTEil P ! Srt up direct trans{er
2030 RESUIIE 7 I Initiate transfer
2040 STAIUS 7,2 1 S I frit {or EOl

2ol0 tF iltll BtT(s,J) THEil 2o1o

2060 A80RT!0 7 ! Teninrte tran:fer
2070 RETUR|I

2O8O SUBEND

Chap. 4
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lIP2A0 Sub-progvam

10000 SUB Dplot
10010 C0l't /A/ EAnal yser

10020 C0ll /8/ Statusl
10030 C0lt /Dl SPlotier
10040 SIATUS 0Analy:errJlAna
10050 Ana=Ana-700

10060 STATUS lPlotier,SiPltr
10070 Pl trPltr'700
10080 CALL Valdat

10090 0UTPUT 0Analy:er1'RI'
10100 EIITER tAnaly:er;Statusf
10110 llode=VAL(Staiusltll,lll)
10t20 Conrandf"'DP6'
10130 G05LE Xfer

10140 Colnrndf='0PL'
10t50 60SUB Ifer
10160 IF llode( )l Al{D l'lode( )S THEN

10170 Comandf"'DPA'

10180 60SUB lier
l0t90 Er{o IF

10200 lF llodeol 0R l{ode=3 0R llode'5 THE}I

10210 Comandf"'0FB'
10220 60SUB lfer
IO23O EilO IF

10240 suEEIIT

10250 ! ----
10260 Ifer:
10270 r------
10280 0UTPUT QAnaiyser;Coreandf

102?0 SEilD 7;UllL TALK Anr LI9TEN Pltr DATA

IOSOO REPEAT

10310 llonitor'f,EADI0(7,23)
10320 UllTiL BIT(llonitor,Sl
10330 A80RT 7

IO3{O RETURI{

10350 suBEllD

I Find 6500 base address

I Find plotter base aodresr

! t{ait for valid data
I Read ertended status

I Ertract display rode vrlue
I Plot graticule

I Plot labelE

I Plot trace A ii displayed

I Plot trace B i{ diEplayed

! Routins to iransfer HPEL

---------l
I Send read comand to 6500

! Initiat: direct tran:frr
I Hait for Etll

I Terrinrte transfer

H 6500
Vo1. lA
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Examole 9 Readi

14. This routine reads a binary string representing Ehe instrurnent settings
from one of the nine settings stores.

Input requiremenEs : Series 200 I{PB5

Source settings store (l-9) Sco S

Output definitions : SETIES ZUU il.Y6)

Binary instrumenE, setcings string Set$ i$
Frrnr fl ro

Sub-program calls: Valdat

Err flag E

The binary string is intended for storage/retrieval Purposes only. The

error flag is set if the source slore nurnber is outside ihe range l-9 or if
the store specified coneained nu11 data. Note Ehe use of the E01 terininator
with binary data.

HPB5 Sub-progran

1000 SlJB nReadi n (5, l,,E)
l0l0 c0rl Al

1020 c011 sft?41
1030 IF S(t 0R S)9 IHEI{ E=l i SUEEIIT I Check validity of siora nunber

1040 0UIPUI A1 I'Nn I Clear any current error
1050 CALL "Vaidai,"
1060 0UTPUT Al ;'RI'&VALf(S) I Send RI comrand io 6500

1070 EHTER Al USIilE 'l7,,iiK' I If I Read settings strinq
1080 0UTPUI Al i'RS" I Check {or nuli :tore error
1090 EIIIER Al i Sf
1100 IF 5ft1,2l="56" iHEll E=l EL3E t'0 | Set or clear error flag
I I rA Ftr^Ftri
I I lV iUSEfrU

tttzuu 5uD-DTCOTAn

f OOOO SUg"n.rdi {II{TEEER Sto,Setl,Err-f lag)
10010 C0ll /Al lAnrlyrer
10020 C0ll /8/ Statucf
10030 IF Sto(l 0R Sto)l THEII I Chrci vrlidity of rtor! nulhr
10010 Err-fl rgrl
IOO'O SUBEIIT

10060 EltD IF
10070 0UIPUT flAnrlyrerl'l{' I Cleer rny current error
10080 IALL Vrldrt
10090 0UTPUT lAnaly:er;'Rl'lVALf(Stol I Scnd RI comrnd io 6500

10100 EI{TER lAnrlyser USIllE 'Ir-l('lSetf I Rrad getting: rtring
i0il0 0ilIFUT {Anatyserl'RS' I Rrad ctatur
10120 EI{TER lAnaly:er;Strtusl
10130 IF Staturftl,2l"56' THEII I Checl {or null store error
l0l{0 Err-{lagr1 ! Set error flaq
10130 EL5E

10160 Err-flag=s ! or clerr it
10170 ElrD lF
t0t80 suBEl{D

Chap. 4
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Exanple l0 Writei

15. This routine sends a binary string (normally obtained using the.Readi
routine) to one of the nine insErument settings stores.

Input requirements : Series 200 HP85

Destination settings store Sto S

Binary settings string Set$ I$

Output definitions : Series 200 HP85

Error flag Err flag E

Sub-program calls : Valdat

The error flag is set if the specified store is oucside the range l-9 or if
any error occurs during data transfer (e.g. checksum error). liote the use

of the EOI terminator with binary daEa.

r:--dD >uA-'T)qTen

1000 SU8'liritei' (S'lf'E)
!010 c011 At

10i0 c0ll sil211
i0;0:F E(1 0R S)q IHEN E=l i SUBEXIT I Check vaiidi'.y of store number

1040 0UTPUT At inl{u I llear any current error
1050 CALL'Valdai,'
1060 CCI{TRBL 7,10; l2?,f{Ui'l(lrt58r3Bl) | Set up t(lL ior E0l on }ast byte
1070 0UTPUT Al USIN6 "K' I o'il"LVALf(5)ll$tlr57l I Send settings :tring
1C80 C0I.|TR0L 7,16 i 2,13110 I Re:tcre EOL:etling
1090 0UIPUT Al I Ensure teroination ii error
ll00 0UTPUT Al I'RS' I Check for error condii,ion

1110 ElliER Al ; Sf
1120 IF Sftlrzl0'00'IHEN E=l ELSE E=0 I Set or clear error flag
I I30 SUSEND

TPZUU ju?-2T'cqT@n

TOOOO SUg iritei {lltTEtER Sto,Setl,Err-flrgl
10010 C0lt /A/ lAnrlyr:r
10020 C0ll /8/ Staturf
10030 IF Sto(l 0R 5to)9 THEII ! Check vrlidity of rtore nurber

10010 Err-flaqrI
t0010 suBExlT

10060 $lD IF
10070 0UTPUI tAnaly!er1'l{' I Clerr ilY current error
10080 CALL Veldai
10090 0UTPUT lAnrlyler USIN6 'l,K'1'lfl'IVALl{Sto}&Setf EllD I Send cettingt etring
10100 0UTPUI lAnelyrer ! Ensure terrinetor {oiloring error
10110 0IJTPUT lAnaly:er1'RS' I Rrad ltetus
10120 itlTER tAnaiyrerlSleiusl
10130 SELECT Status$il'2J
10140 CA$E'!2'r'53'r't7'r'18' I theck {or relevant error:
10t50 Err-flagrt I Set error firg
10160 cAsE ELSE

10170 Err-flagrq I or slerr it
IOIEO E}ID SELECT

10190 suSEr{D
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Exaurple li Reada

16. This routine reads a measurement trace fron 6500 using ASCII block
transfer into a numeric array.

Input requirements : Series 200 HPB5

ASCII read couunand string Corrnand$ C$

Output def initions : Series 200 IiP85

lleasurement data arTay Array (*) A( )

Sub-program cal1s : NONE

The cornmand string may be any valid 6500 ASCII block read cormand (R!IA,

SI{RMB, etc.). The measurement data array should be dimensioned to 422
elements (0-421 ) .

Note that the HP85 is unable Eo read ASCII block data directly into a numeric
axray and so a loop is used to enter each element with an apPropriate I1"1-{GE

statement. This restraint significantly affecEs transfer times.

:tJD iuc aTCaTfrn

1000 SUB 'Reada' (Ct,A()I

10r0 cotr At

1020 OUIPUT Al iCl I Send cornand io 5500

1030 FtlR I=0 I0 421 | Enter lrray rith looo
1040 tllTER Al USIli6 'l,SDD,0D,X' I A(l)
IOSO NEIT I
1060 EilTER Al ! Coeplete terrination of ttring
IOTO SUBENO

!{P200 SubArogrmt

10000 SUB Rradr(ComrndltArray (rl l
10010 C0ll /A/ lAnrly*r
10020 0UTPUT lAnelyrerlComendf
10010 EI{TER lAnetyE*iArrry(rl
r00f0 suBEilD

I Srnd comand to 6100

I Rrad ASCII drta into arrrv

Chap. 4
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Examole I 2 Wriiea

. 17. This routine sends neasurement dat.a from a numeric array to 6500 using
an ASCII block transfer.

Input requirements : Series 200 HP85

ASCII btock rv-rice command scring CommandS CS

MeasuremenE data array Array (*) A( )

Output definitions : Series 200 HP85

Error flag Err flag E

Sub-program calls : NONE

The cormand string may be any valid 6500 ASCII block r.,rrite eornmand (I^DIA'

SHI,I|,IB, erc.). The array shoutd contain 422 data values (array base 0).
The error flag is set if any error occurs during data transfer (e.g. ASCII
data overflow).

As with the Reada routine the HP85 implementation requires the use of a

program loop to transfer the array elements which signifieantly increases
transfer time.

1t5t JuC1?Od?frn

loo0 5U; "dritea' (ctrA{),E)

l0t0 c011 Al

1020 C0NTR0L 7,16; lrNull(n,') | Set up EOL for ','terninator
1030 0UIPUT Al USII|G'K'; C5&VALI(A(0)) i Send coonand and first value
1040 F0R I=l T0 420 I 0utput values 1-.120 with llop
1050 0UTPUI Al USi116 'K' i A(l)
1060 NEIT I
1070 COilTR0L 7,16 ; 2,13,10 | Restore E0L setting
1080 0UTPUT Al Uslll6 'K" ; A(421) | 0utput lrst value
1090 0UTPUT At I En:ure lerqinatlon if error
ll00 0UIPUT Al ;nRS' I Check for error condition
1110 EilIER A1 ; 5l
1120 IF 5ft1,2l0'00'THEll E.l ELSE E=0 | Set or clear error flag
il30 5U8EI{D

I{P200 Subpz,ogran

10000 5UB lfrit:r{ComandlrArrry(r} tErr-{lrg}
t00t0 C0lt /A/ lAnrlyser
10020 ALL0CATE Strturftl0l ! Tergorrry rtring for rtatur
t0030 0UTPUT lAnrlyrer;ComrndflArray(rl | 0utput comand rnd rrray
100f0 0UTPUT lAnalyrer ! Enrurr trrrinrtion if error
10010 0UTPUT lAnalyrer;'RS' I fead strtus
10060 EilTER lAnalyrer;Staturl
10070 SELEET Statusltl,2l
10080 CASE'50'r'51'r':2'r't3"'5{'' I Check for relevrnt *rrorr
10090 Err-flrgrl ! Srt rrror flag
r0r00 cAsE ELs€

l0ll0 Err-{lag.S ! or clerr it
IOI2O EIID SELECT

10130 DEALL0CATE Strturf ! Dircrrd ttrtur :trinq
r0tf0 susElr0
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Example 13 Readb

18. This routine reads measurement data into a string using binary block
transfer.

Input requirements : Series 200 HP85

Binary block read command string Coumand$ CS

Output definitions : Series 200 t1P85

Binary measurement string Bdata$ B$

Sub-progran calls : NONE

The conrmand string may be any valid 6500 binary block read coruuand (RYA,

SHRYB, etc.). The binary data string should be dimensioned to 845 characters.
NoEe c,he use of the EOI terrlinator rvich binary data,

ti.y5 b buD aToqTan

1000 5UB 'Readb" (Ct'Bt)

1010 iori A I

1020 0UTPUT A1 ;Ct i 9end conoand to 5500

l0I0 EI{TER Al USIN6'lX,lIK'; Bt I Read BII{I1RY data inlo:trtnq
1O{O SUBEilD

llyzuu buDfl"oaran

10000 SUB Rerdb (Comandf rBdataf )

10010 C0lt /Ai lAnalyrer
10020 0LTPUT tAnaiyleriCor.ildf I Srnd comrnd to 6500

10030 EilTER tAnalyllr lJSIllE .1,-K'l8datrl I Rerd Blt{ARY data into rtring

10010 suBEllo
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Examp le .l 4 Wri teb

19. This routine sends binary measurement data (usua1ly acquired with the
Readb routine) to 6500.

Input requirements : Series 200 l{P85

Binary block wriEe command string Conuuand$ CS

Binary measurement data string BdataS BS

Output def inic,ions : Series 200 i1P85

Error flag Err flag E

Sub-program ca1ls : NONE

The comrnand string may be any valid 6500 binary block write genrn3nd (WVA,

SHWYB, etc.). The measurement data scring should conEain l6-bit binary daca
tor 422 sreasurements preceded by t.he correct block format header. The error
tr1 ^^ .:^ .:C ^!!4b !p oEL rr dflj error occurs during daEa Eransfer. Note Che use of the
EOI terroinacor with binary data.

TfUD >UD-2TCOTfrN

iiii0 iuF'lir!ieb" tcs,it,el
1010 c0t1 A 1

1020 00NTR0L 7,15; 129,NUl1(ts$t846r8461) | Set up EOL ior E0l on iast byte
l0J0 0UTPUI Al uslN6'K' ; cf&Eftl,B45l ! send coooand and data
1040 C0NIR0L 7,16 i 2,1i,10 I Restore EOL setting
1050 0UIPUT Al I Ensure lernination rf error
i060 0UTPUT Al ;'RS" i Check for error condition
1070 E!{TER Al I 5l
1080 IF 9rtl,2lo'00'iHEll i=l ELSE E=0 J sei or clear error fiao
t090 slJBEilD

HP200 Subnrogrmt

10000 SUB lriieb(Comandf ,Bdatal,Err-f lrg)
10010 C0ll /A/ tAnrly:Er
10020 ALL0CAIE Statu:ftl0l I Trporary :tring for statur
10050 OUTPUT tAnrlyrcr USIllE 'lrK'l0omrndflBdrtrf Ell0 I 0utput sorrmd rnd data
10010 0UTPUT lAnrlyrer I Enrurr terrination if error
t0050 0UTPUT lAnrlyrerl'RS' I Rcad strts:
10060 EI{TER lAnelyser;Staturl
10070 SELECT 5trtusftl,2l
10080 CASE '51'r'52','53' I Check for relevant errorg
10090 trr_flr,g'! | Sei error {lrg
10100 cAsE ELSE

l0ll0 Err-flag:g I or cierr it
IOI2O EI{D SELECT

10t30 DEALL0CATE Statucf ! Digcrrd rtrtur rtrino
t0l{0 su8Eil0

Chap. 4
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Example I 5 Writet

20. This routine uses the TX cormand to position text at any location on the
6500 cRT.

Tnnrr l- renrr i rPmenLS :

X text start. location
Y Eext start location
Tov l- c f r-i no

Output definitions : NONE

Series 200 HP85

Tabx
Taby
Text $

X

Y

Sub-program calls : I{ONE

The X locarion should be in the range l-40 and the Y location should be in
the range 1-24. The maximum text length will depend on the X start location
but should not be more than 40 printable characEers. The routine does not
switch off any other display elements. This can be performed by the nain
program with the DA corcrnand if required.

dEEb >UO-2TCCT1N

i000 SUB ''iiri let" (X, Y rltl
icl0 c0r.r Al

1020 0ll1 Sft80l ! String {or conpilation
1030 I|{IEEER Il,Yl I Position counterr
1040 5$='TI'&cHRt(3,1)&cHRf(1) | Set up cof,oand niih TP horc code

1050 Yl=Y I Add TP dorn codes

l06C IF Y1=1 THEN 1100

1070 Si.9|&CHRJ(101

1080 Yt:Yt-l
t090 E8T0 1060

1100 Xl=I I Add TP rioht cories

lll0 lF Xl.l IHEI{ 1150

I 120 S$=S$i[HRf (7)

1130 Xl=I1-l
1140 60T0 ll10
1150 Sf=$f&T$&CHRt(34) I Add tert and close quotes

1160 0UIPUT Al ;5f I Send coopiete comand to 6500

r 170 SUBEll0

Chap. 4
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HP200 Sub-pt"ognon

10000 SUB liritet (lI{TEEER Tabx'Taby'Iertl}
10010 C0ll /A/ ?Analyser

10020 ALL0EATE Stringft60l I lelporary rtring lor corpiiation
10030 IflTEEER lpos,Ypor I Position ccunters

10040 Stringl:'TIntCHRf(3{)&CHRI{l} I Set up somand rith IP hlre code

10050 Ypos=Trby ! Add required nurber of TP doln code:

10060 lttllLE Ypos)t

10070 StrinqfrSlringftCHRf(10)
10080 YposrYpos-l

10090 Et{o raHlLE

10100 lpor'Tabr ! Add required nurber o{ IP right codes

t0ll0 IfHILE lpo:)l
10120 StringfoStringflCHRl(7)
10130 Ipos=Xpos-l

IOI40 E}'ID IHILE

10150 Stringl'stringillertf&CHRfi34l I Add tert and close quotes

10160 0UTPUT €Anrlyser;Stringf ! Send corplete comanti to 6500

10170 DEALL0CATE Stringf ! Digcard corpiled string
10180 suBEIo

Chap. 4
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Example l6 Kelrsrq

Zl. This routine sets up SRQ on front panel operation and waits for an

interrupt to occur. The routine returns a numeric value indicating a key
press, brightline movement or invalid SRQ condition'

Input requirements : NONE

Output definitions :

tr'ronf nanel code

Sub-program calls : NONE

The Series 200 versi.on of this routine is
be called with :

Series 200 HP85

see below K

implemented as a funetion and should

Variab 1e=FNKeYsrq

The value returned will be in the range
that the SRQ received was not generated
front panel keys as defined in Appendix
line left and righe resPectivelY.

-)q \ -t)'1-ni^va7-rL:-J.J r'LU -aVvL4-

t000 SUB 'Key:rq' iK)

1010 cott A I
1020 K=-2 I

10tr0 0UIPUT Al ; "5000010' I

1040 0N IilTR 7 EESUts 1120 |

1050 EIIABLE INIR 7;E

1060 IF KO-? IHEil 1080 |

t0i0 E0T0 t060

t0g0 0UTPUI Al i'5000000' I

1090 oFF INTR 7 I

IIOO SUBEIIT !

il10 r ------
1120 STATUS 7'l ; S I

1130 S=SP0LL(At) I

1140 IF tlOT BIT{S'6} THEil K=-l

ll50 5.5-64 I

1160 IF S()l IHE]I 1200

tl70 0UTPUT Al I'RK' I

ll80 EilTER Al ; K !

I I9O RETURIT I

1200 IF S=2 IHEl,l K=39 € RETUR|I

1210 IF S=5 THE}I K=40 0 RETURN

1220 K=-l I

I25|) RETURN

I24O SUBE}ID

I RETURTI I

Chap. 4
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-l to 40. A value of
by 6500. Values 0 to
D. Values 39 and 40

-l indicates
38 represent

indicate bright-

Preset code value

Set up 6500 5R0 nask

Set up controlier interrupts

ldail ior valid code

ul9a0le ftuv tfiu
and controllar interrupts
Exit niih code

SR0 service routine
Resat interiace interruot
Fetch status byte fror 6500

Checl 5R0 active
flrsk SRe bit

I{ key-press
Read key code

and rgturn
If BL left sel codE=39

If BL righi, ret K=40

Ihis should neYer occur
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10000 DEF Fl{(eyrrq

t0010 C0ll /A/ lAnalyter
10020 [ode"-2 | Preset code value

10030 0UTPUT iAnaly:ar;'S900010" I Set up 6500 SR0 oask

t0040 Ofl IIIIR 7 60SUB Service I Set up controiler interrupts
10050 EI{ABLE II{TR 7;2

10060 HHILE Code.-? | faii for velid code

100i0 Elro tfHiLE

10080 0UTPUT €Anelyrer;'S800000r I Disable 6500 SRg

t0090 0FF INIR 7 | rnd controiier interruptr
10100 RETURII Codc I Erit rith coda

l0ll0 l------ --------------t

H 6500
Vol. lA
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10120 Servicet

10140 Sbyte=SP0LL(€Analyser)

t0150 lF ||OT BIT(Sbyte,6) IHEII

I SRO service routine

I Fetch rtatur byte fror 6500

! Check 5R0 aciive
I lndicate no 5R0 rith negative code

I llark SRe blt
! Exarine :tatus byte
l lf iey-press fetch key code

I If BL Ie{t Eet code=3?

! l{ BL right ret code'40

! Ihir should neYer occur

10160 Code=-l

IOl70 fiETURil

10180 EilD IF

l0l?0 Sbyte.Sbyte'64
10200 SELECT Sbvte

10210 cAsE t

10220 0UTPUT0Analyserl'RK'
10230 EHTER lAnalyser;Code

10210 CASE 2

10210 Code.39

10260 CASE 3

10270 Code'40

10280 CASE ELSE

10290 Coder-[
10300 El|o SELEIT

t0310 RETuRll

10320 Fr{El{o
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Example i7 Plocal

22. This routine implements a tpseudo-localr mode oi operation where the
instrument appears co be operating under local conErol, but is in face under
remoEe control. This is achieved by intercepting all front panel operations
with SRQ interrupEs and simulating the operations performed wiEh GPIB conrnands.
The routine illustrates the use of the XK conrnand. A key code value is
supplied to the routine which is used as an exic code. For example if the
value l5 was supplied control would revert to the main program when the LOCAL
key was pressed. A status code is returned indicating exiE due to a non-6500
interrupt.

23. A square block is written to the top left of the CRT tc indi.cate'pseudo-
localt operation. When the exit code is recognLzed a housekeeping routine
is performed Eo ensure that the instrument is left in a predictable state.
In some cases che exiE procedure involves waiting for valid data or the end
of a plot function. During this waiting period the indicacor is caused to
f1ash. The indicator is removed on leaving the routine.

24. Due to speed linitations an i1P85 version of this routine is not presented,
although it is technically feasible to implemenc.

Input requiremencs

Exit code

0utput definitions

Series 200

Exi t_code

Series 200

Exit sEacus
SEaEus code (0=normal,

l=non-6500 SRQ)

Sub-program ca11s : NONE

Ttre Exic code should be in the range 0-38 and represents a key code
defined in Appendix D.

25. This routine is not intended co be a solution to any specific system
requirement but illustrates the extent to which the front panel SRQ facility
nay be used. Many useful additions could be made to the routine. Ilere
are some examples :

Sending previously acquired normalization data wheo frequency linits
are changed.

Switching off RF power when AUTO ZERO is pressed.

Performing automrtic digital plots when PLOT is pressed.

Modifying CRT annotation.

"Adding extra operator prompts and instructions.

Implemencing'uenu' operation.

Chap. 4
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UP2C0 Sub-pr.cgran

10000 SUB Pl ocal {Ext t-code'Exi t-status}
100t0 C0ll /A/ 0Analy:er
10020 ALL0CAIE Statusti24l I Terporary :tring for :talus
10010 INTEEER Sh-{lag I Shiit key flaq
10040 116i;fr'iX'lCliRl{i4)lCHRf(li&CHRf(127}lCilRt(34) rTl !tring for node inoicetor
10050 Exrtf:lndicf I iX string for ertt indtcator
10060 ExitltS'5).CHRf r235)

10070 n'erovf=lndtcl I TI string to rerove indicator
10080 Relovl(5,51" '
10090 0UIPUI lAnalyreri'S000010' | Set up 0500 SRe rask

10t00 0UIPUI €Antlyser; tndicl I Dispiay indicator
10110 Sh_{lag.i'1 I Prr-:et:hi{t flag
10120 l ------------ ----------------l
t0t]0 L00P | |tnll{ L00P

10140 B0SUB Feich_key I Fetsh key code

10150 EXIl lF Key_code=Exrt-code 0R Key_code.-l I Leeve if EIIT key pressed qr non-65C0 SRe

10160 SELECT Key-code I Exaoine iey code

lul/u LttJc -t

10180 Coraandf='0' I Dumy comand ii not 6500 SRe

I V I YU LFIC {,V

10200 Sh_flag:fl0f Sh_flaq I Toggle rhtft {lag
10210 Comandf-'SH'
Lullv LHlc r,L)t
10?30 Cornanof"lKo I Execute ali other key:

IO24O EI{O SELECT

10?50 IF Sh-flaq Ali0 Ccraandli)'Sll' IHE|I

10260 Corrandf=nSH'&Cornandt I Ensure correct SHIFT operalion
IOZTO ENO IF'10280 

0UTPUT tAnriyser USII'16 "l,K"lComandt I Send colrand to 6500

t02?0 0UIPUT lAnalysenindtcl I Re-rrite lndicator
10300 IF th-ilag THEII I Shift flag :et conttngency

103t0 IF Coerand$()'SH' IHEII I Corrands reset SHIFT state
10320 Sh-flag=tl
I UJJU E.LJC

10340 0UTPUT QAnalyser USING 
of,Knl'SHn ' Send SHIFT to retrtn rode

i0i50 EllD IF

10360 ElrD IF

10370 EilD L00P

10i80 l------------- --l EIII housekeeping...., ,.
10390 0UPUI €AnalyscriExrtf I Change to flashing tndicator
10400 0UTPUT lAnalvseri'RX*
10110 ENTER lAnalyserlStatusl I R:rd :tatus
10{20 lF Statuslttl.lll='7'0R Statusftl4,l4l='l'IHE!{ | lf in CALAID or ?L0T mnu

10450 OUTPUI tAnalyser;'l{' I Clear rith N0RllAL

10410 ELSE

101i0 IF Statusftl4,lf!='2' THEI{ | l{ PLCT routine active
10400 REPEAT ! rait untii finished
10{70 irAll ,l
10480 0UTPUMnalyser!'RI'
10490 EIiIER QAnalyser;Statusf
10500 lJltTIL StaiuElil4'l{!:'l'
10510 0UTPUI 9Anai v::!'r 'lli I ll aar il th nortal
rnqrn Ft er

10530 IF Statuslt5'31='0' IHEN I ilait {or velid data

iO5{O REPEAT

10550 fAlI . I

10550 0IJTPUI lAnalyteri'RX'
10970 EIITER lAnaiv:er:Slatusi
i0580 Ul{TlL Statust$tSl='t'
10590 Eill} IF

Chap. 4
May 84 Page 25



H 6500
Vol. lA

IP2C0 Sttb-pt,ogran 2

10600 IF Statusf[8,€]='0' IH€N I I{ not in FREEZT

10610 IF 5tatusltl0,t0!:'fl' IHEI{ | checi {or ttE}t0Ry display
10620 0UTPIJI lAnalyseri'll' I Cie:r rith NORilAL
I A 

' 
?A

I './oJV t!-)t
10640 OUTPUI EAnalyseri'FlFl' I Pronpts cieared by toggirng FREEIE

10650 ENI} IF

10660 ENO IF

10670 EliD iF

t0680 ENo tF

106?0 OUIPUT €Analyser;'S000000" I Reset b500 SRO rask
t0700 OUIPUT lAnalyserlRerovf I Rerove indicrtor
10710 0EALL0CATE Statusl I Discard status
10724 IF Key_rlde=-l THEN I Sei EIIT status
10750 Exit rtatus=l
107{0 ELSE

10730 Exrt-ttatus=0
i.175.) ENO IF

10770 SUBEIIT I Eril lror rcutine
10780 | -----------,-----r
107?0 Fetch-key: I Keyboard control routine
10800 | -----------------l
10810 Key-iode=-? I Preset hey code
1C820 0t{ iNTR 7 60SUB Service I Set u0 controller intarruprs
i0430 EilABLE INTR 7;2
10s10 |IHILE Kev-code=-2 | l{art {or vaird Ley code
I|]85O ENO THILE

10860 OFF INTR 7 | Disrbte interrusts
10870 RETURII I Return irrth key code
i 0880 I ----------------- |

10890 Service: I SR0 seryice routine
10900 | -----------------r
t0910 9byte=sP0LL(SAnaly:er) I Fetch 6s00 Etatus bvle
10920 Sbyte:Sbyte-o{ I Hark SFQ brt
10930 SELECT Sbyte I Exarine staruE byte
10940 CASE I ! I{ key sres:
10950 0UIPUI tAnalyser USINE '|,K';'RK' I Read key code
10960 ENTER €Analy:er;Key-code
16e70 CASE i ! I{ brrghtiine left
t0980 60SUB Read3oi I Find current po:ition
10990 IF Blpos)0 THEII 0UTPUT lAnalyser USIt't6'f,K"i,BL. I Execute BL if valid
11000 IF Sh-flag IHEN 0UIPUT QAnalyser USll{6'l,K';'SH" I Re-assert SHIFT if necessiry
ll0l0 CASE 3 | II brighiline riEht
11020 60SUB Read.gor I Find current position
11030 lF Blpos({21 THEII 0UTPUI lAnalyser USlli6'1,(';'1f,' I Execute 8R i{ valid
11040 IF Sh-flag THEII 0UIPUT lAnaly:er USIIIE'l,K'i'SH" ! Re-asEert SHIFT ii necessary
11050 CASE ELSE I lf non-5500 3R0

11060 Key-code=-l I Return invaird KEy CCDE

11070 EIiD 5ELECT

11080 IF Kay-code()-l THE|I ENABLE INTR 7 t. Re-enable rnterrupls i{ valid kev corje
110?0 RETURiI I and reiurn
lll00 l------ -----------l
llll0 Rerdjos: I Rerd current brighiline positicn
lll20 !------
Itt30 0UIPUT lAnrlyger USlllG '1,K"; "RP.

ill40 ENTER EAnalyrer;Blpos
I I I50 RETURII

r I 160 su8EilD

Chap. 4
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Binary/ASCIi conversions

27. The binary and ASCII measuremenE transfers illustraEed in examples ll-14
have different areas of application, bue it may be desirable in some cases to
convert from one format Eo the other. Two routines are presented which per-
form Lhese conversions and will run on boeh the HP Series 200 and the HP85

compucers.

The first example illustrates conversion from binary to ASCII. Previously
acquired binary data is assumed to be in the string B$ and the targeE array
is A which must be dinensioned wtth. 422 elements (base 0).

The seeond example illustrates conversion from ASCII to binary. Previously
acquired or generaced ASCII dat.a is assumed to be in the array A and the
target string is B$ which must be dimensioned with 846 characters.

Essentially the routines are manipulat.ions in 2's cornplement arithmetic.
Note, however, that the sign bit is 0 for a negat.ive value in 5500 internal
format.

Qt'-nnt c*nt'nn frr v r'\ e,,r -) nume?Le alTq conueTsLon

1000 FOR I=0 I0 421

l0t0 il=ilUil(Bftlr2+4rirZ14l)
l0Z0 L=NUil(Bttir2i3,lr2+il)
l0J0 N:Lfftr?:6
1040 IF N)32767 THEN N=tt-05536

105,0 A(l)=-l{/?56
1060 r'lExT I

llunez,ic avv.al to btnng stti,ng eonDelsion

1000 Bl=o{ I 
o

l0l0 FOR i=0 I0 {21

1020 11'-lllT(A(ll1256+.5)
1030 IF l{(0 THEII l{=f{+r5536

1040 l1=f{ DIV 256

1050 L=il f10D 256

1060 8t'Bt&cHRf (L) &cHRt 0t)
1O7O }IEIT I

Chap. 4
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Appendix A

6500 FIRI'll/iARE-ISSUE 5 AND PRE ISSUI 5 COITPARIS()N

l. The <iB REL coumands (SH8 and SH9) now require the E terurinator following
an optional numeric argument. I/iith pre-issue 5 versions these cotrmands did
not use any argumenEs.

2. The brightline irequency value outDuE following the RF cornmand is now
in GHz raEher than l{2. This gives compatibility with the frequency input
counands, which all assume GHz units.

3. The brightLine arnplitude values ouLput following the RA, RB, or RR com-
mands are now rounded to two decirnal places. I^Iith pre-issue 5 versions three
decimal places were output, despite the resolution linication of l/256 dB.

1+. The interpretation of bits 0-3 of the serial poll sEatus byte has changed.
trfith pre-issue 5 versions decimal val-ues of l-9 were interpreted as numeric
key presses l-9. The new ineerpretation (see SRQ FACILITIES - section 32)
coupled with the RK commanC allows SRQ interrupts on any key press or bright-
line movenenc.

5. The following cormands are not available with pre-issue 5 versions :

RMA RMB R},IR RYA RYB RYR

SHRI"IA SI{R}18 SHRMR SIiRYA SHRYB SHRYR
I.n'IA h}'IB htlR I,,|YA \.^JYB I,,IYR

SI{h1"IA SHI,{}1B SI{I^,},IR SHI.IYA SHWYB SHI.ryR

RDA RDB PJR RDF RI WI
BX R}IK RP RK XK DA
TX DPA DPB DPG DPL

*Firnware is the tern given to the instru:nentrs internally fixed
oPerating systelc.

App. A
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Appendix B

GPIB ERRCIR CCIDIS

lo4e J4 c_cr-:_.r-?

3l AErempE ro move brightline outside valid area (posicions 0-421)
using the BL, BR or BP conrnands.

50* ASCII data in IO'l cransfer outside valid range (+/-99.99) .

5ltc FormaE error - i1-1egal character in I,M ASCII Eransfer data string.

52J, PremaEure t.er:rrination of tr'IY, h'l'{ or \^II transfer.

53* No termination of IfY, hDI or WI transf er.

54* Listen buffer overflow (rnay be caused by absence of separators
between ASCII values in I^IM transfer).

55 ArgumenE to RI or WI conunand outside valid range (l-9).

56 AttempE to read from a 'nu11' store with RI.

57* Format error on WI Eransfer block header.

58* Checksum error on WI transfer.

60 Attenpt to read an I1PGL plotter control string (DPA, DPB, DPG or
DPL cornmands) when in CALAID mode.

*These conrnands cause t.he operat,ion to be aborted until receipt
of a valid SR2/3 terminator [CR]LF or EOI. See IEEE 728'1982
for full definition of terninators.

H 6500
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Appendix C

6500 CHARACTIR SET AND IEXT CONTROL CODES

E F

CONTROL CODES

character codes 0 to l5 are nct displayeci but are used, as contror codesin the following nanner :

Code Functlon (!P = Teai Potnter)

DCB^ngU7(J5/20

tl

(.

A

7

n
I
I

J

5

6
7

6

l0

t2
IJ
t/,

May 84

Ignored.
Move TP to top left of screen (Row l, Column I ) .Clear current row and move Tp to column l.Clear text frcm Tp to end of current row.Set TAB at current Tp column.
Reset TAB at current Tp column.
Clear all rabs.
Move TP cne position right unLess et ccLunn 40.
Move TP one position left unless at column l.
Move TP to next TAB position or coiumn 40.
Move TP one position down unless on row 24.
Move TP one position up unless on row I .Clear all text and move Tp to top left of screen.
Move TP to column I of current ror^r.
Enable flash mode for subsequent characters.Disable flash mode.

App. c
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KTYBOAPD CODIS RETURNTD BY

ls=-;l1:l
ll te 1111 t4 ll
l-ll-

--

RK COYIIV!AND

rl 6500
Vol. lA

App. D
P=oa | /1

=ll 1s ll
l-l
HE
tj-g-.llE
ll 2s llt-\.t

:
ll g+ llt/-t

-ll io llt-l

-l-l
ll 21 tl
L-l

:
ll zo llt}_.<l

r31ltr---<,1

:
ll ge 

ll

-

t0 11 t2
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w
6E

8€

IE
5B

SE

t€
E€

u
IE

Appendix E

6500 CRT LAYOUT CHART

d {\r rn !r !n to F 6 cD 

= 
: g I : E I } I 3 F! il S R il

ge

6Z
ge

t2
97
gz

t?
&,
a
tz
te
8I
8I
LI
9I
SI
?I
EI
zl
II
gT

6

I
L

I
:
?

E

z
I
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Appendix F

STANDARD ALPF|ANU|ITFIC LAYOUTS

FOR SINGL[ AND DUAL CHANNTL DISPLAYS

H 6500
Vo1. lr\

't

I
?
4
5
6
7
I
U

ta
11
t2
13
1ll+
15

'R
1'.7

1g
19
8
2l
2,
73
21

T

2
3
1
E

E
7
I
g

tg
'tl
L2
t3
t1
1q

1E
t7
18
19
4
2l
2,a
21

E d (v Ct .a rt (O t\ Cg cD lt d $l st :C U? qQ h e 9l F i (\l eA :9 10 cO r\ cO Q El
< 6r Gr tf ll,' (G,r\ cqo =; -:; -;; =: t! or rn N $r (\l $r N N N $t O'('l (r) (D (r) (l) (f'(n (n ..

nlr.|l. Inlnl lrlF!.lqlul.ln olvl lnlnl.lrl.l lGlHl- nln nt rl

E-OJOr -rr{Crr\(D@9 -(vo!:f n!9i e9F +q{ @ = 
llDQ} Q95I (\t Gt ? rt, (ct !\ @ oo = 

a ii li ; ii ; : - < N $J $l iv $, N dl N N N gt Ol G, (rt (rt Cr (o C:' (ft ('! {

6 I A - t n n t'l n - a n n n n o a t a alE

a n E n tt n nln nlr d a n o Y n n nl lGlHlz n a nln

May 84

ApP. F
h ! /^Yage t/z



Appendix G

DIGITAL PLOTTER OUTPUI INFORI4ATION
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App. G

Paoe | /1

The plotting area is scaled as 512 x

The character size is set to:

Starting co-ordinates of 1abe1s:

Units
Sweep Speed
qfr?f I'renrr- - -aJency
Brightline Frequeney
Scop Frequency
Datum i
Datum 2

rop Llne
Second Line

320 user units.

1.4562 of vertieal scale
7.0007" of horizontal scale

0,293
429,293
56, 0

)) 1 n--. t
440, 0

0, 268
C,255 (Duai channel oniy)

66,293
66,281

PLOTTING BOUNOARY 51 1, 319

GRATICULE GRIGHTLiND IINOO| 187,270<U3)

6500 DIGITAL FLCT SCALING

88, 15(12)
0'0
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Change lb . C5

EQUTPIIENT 6500

TITLE . .. .. Automac,ic amplitude anaLyzer

EARLIER CI1ANGES

APPLICABLE..... lione

UANUAL CEANGE

To improve noise immunity and conmon node rejecEion of ehe signal channel,
eapaciEor C37 (l00pF) on ACl2 is no longer fitted. Disregard references Eo

C37 in the parts lisc (Chap. 6, para. 15) and on the circuic diagrarn (Chap. 7,
Fig. 8).
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NOTES AI{D CAUTIONS

ELECTRICAL SAT'ETY PRECAUTIONS

This equipment ls proEected in accordance wlth IEC Safety Class l. It
has been designed and Eested according Eo IEC PublicaLion 348''Safety
Requirenents for Electronic lleasuring Apparatus', and has been supplied in a

safe condition. The following precautions rnust be observed by the user to
ensure safe operaEi.on and Lo reEain the equipment in a safe condition.

Defects and abnormal stresses

Iv'henever 1t
resulE of danage
equipnenE shall
ooeration.

is likely that proEection has
caused by severe conditlons
be nade inoperaEive and be

been lmpaired, for example as a
of transport or sEorage, the
secured against any unintended

Removal of covers

A Removal of the covers is likely to expose live parts although reasonable
precautions have been taken in the deslgn of Ehe equipment to shield such
parts. The equlproent shall be disconnected from t,he supply bef ore carrying
out any adjustuent, replaceuent or malntenance and repair during whlch the
equlpnent shall be opened. If any adjustment, maintenance or repalr under
voltage ls lnevitable it sha1l only be carrled out by a skilled person who is
a\rare of the hazard involved.

Note that capacitors inside the equr-pnent nay sEill be charged when Ehe
equlpmenE has been disconnected from Ehe supply. Before earrylng out any
work inslde Ehe equipnent, capacitors connected to hlgh voltage points should
be dlscharged; to dlscharge mains filter capaclt,ors, 1f fltted, short
together the L_(live) and N (neutral) pins of the nalns plug.

A Note also that the 12 kV e.h.t. circult for the cathode ray tube retalns
its eharge for a considerable tlne after switch off. Therefore before any
handling ls carried out ln the vlcinity of the cathode ray tube ot €.h.t. unit
it is essential that the supply is disconnected from the instrument and the
flnal anode lead is shorte<i Co the chassis several Elnes immsdl.g.ly after
unplugging. The residual charge on Ehe c.f.E. ir-self rnust also be removed by
shorting the anode connecEi.on to earth.

Mains plug

The rnains plug shall only be inserted
pro E ec t lve eart.h contact. The Protectlve
use of an extenslon lead without protective
the protective conductor inside or outslde
equlpment dangerous.

Jan. 83

in a socket outlet provided wiEh a
actlon shall not be negated by the
conductor. Any interrupt,ion of

Ehe equlpment is llkely to nake the
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Primary fuses

A Note that there is a supply fuse in both the live and neutral wires of
the supply 1ead. If only one of these fuses should rupt,ure, certain Parts of
Ehe equlpment could renain aL supply potential.

To provide protection against breakdown of the supply lead, its
connecEors, and filter where fiEted, an external supply fuse (e.g. fitted in
the connecEing plug) should be used in the live lead. The fuse should have a

continuous raEing not exceeding 6 A.

Make sure chat only fuses with Ehe required raLed current and of the
specified Eype are used for replacement. The use of nended fuses and the
short-circuLting of fuse holders shall be avoided.

Secondary fuses

Each secondary winding of E,ransformer Tl (with the exceptlon of *5 V and
+I2 V supply lines, adequately protected by the prinary fuses Fl and F2) is
fused wlth a 250 trA, A-T (250 nillianp tine lag) fuse to provide added safeEy.
These are situated on Ehe secondary cag board within the lnstrunent and can be

accessed by removing Lhe lower cover.

CAT]IIION : STATIC SENSITIVE COHPONENTS

Components ldenElfled wlth the syubol A on the circuLt diagrams
and/or parts l1sts are staEic sensitlve devices. The presence of
such devlces is also indicaEed ln the equlpnent by orange discs,
flags or labe1s bearlng the same synbol. Certaln handllng
precautions trust be observed Eo prevenE Ehese components being
pelTanently danaged by statlc charges or fast surges.

(l) If a prlnted board conlalning statlc sensiEive components (as
lndlcaEed by a warnlng dlsc or flag) is removed, lt must be
ternporarlly stored in a conductlve plastic bag.

(2) If a static sensltive component is to be removed or replaced Ehe
followlng antL-staclc equipnent nust be used.

A work bench with an eart,hed conductlve surface.

Meta1lle tools earthed either permanently or by repeated
discharges.-

A low-voltage earthed soliierlng iron.

An earthed wrist scrap and a conductive earthed
the operaEmG-outer clochlng must not
fibre.

seat cover for
be of man-made

Page iv Jan. 83
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(3) As a general precaution, avoid touching Ehe leads of a static
sensitive component. When handling a new one' leave it i'n iEs
conducting mouot until it ts required for use.

(4) If using a freezer aerosol in fault finding, take care nct to
spray prograrnrnable ICs as chis may affect Eheir conLents.

EANDLING IIMARDSI{ARNING :

This equipnent is formed from netal pressings and alrhough every
endeavour has been nade to remove sharp points and edges, care should
be taken, particularly when servlclng the equi.pment, to avoid minor
cuEs.

lJhen exposlng or handling Lhe cathode ray tube care nust be taken Eo

prevenE inploslon and posslble scattering of glass fragnents.
Ilandling should only be carried out by experi.enced personnel and the
use of safecy roask and gloves is recommended.
A defectlve tube should be disposed of in a safe nanner by an
authorized waste cont,ractor.

HARNING : TOXIC EAZARD

.t{any of the
resins and
incLneration.
che disoosal

electronlc conponents used ln this equipment enploy
oEher chenlcals which glve off toxlc fumes on

Appropriate precautions should therefore be taken in
of these items.
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TECENICAL DESCRIPTION
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INTRODUCTION

l. The 6500 Automatic Amplitude Analyser is a microprocessor controlled
scalar neEwork analyser. When used ln conjunction wlEh an r.f. sweeper, the
insErument facil-itates the measurement of Eransmission loss or gain, re!urn
loss or por.rer, che results being displayed in graphlcal form on the integral
aP.r

BRIEF OVERALL DESCRISTION

2. The 6500 has 3 independent, channels, co which are connecEe<i decectors,
each has a daEa score whi.ch holds -live- measuremenE data and an associaced
Detnory for holding reference data for normallsat,lon purposes. Each memory and
daca sEore can hold a complete sweep of 422 measurenent poincs across Ehe
selected frequeney range. The 3 input ehannels are rmrltiplexed and before a
sqreep is start,ed che required channel ts swicched on. Ac each measurement,
point che microprocessor accesses from che signal processing stages a 1og
converced value of rhe signal and stores iE in Ehe channel data score. This
daca is converE,ed inEo a displayed value uslng t,he screen paraoecers of DATUM

and RANGE.

3. Keyboard selecElon allows llve displays of channels ArB and R

independently or a combined display of channels A and B. The associaced
memories are used Eo score the syscetn response before lnsertion of the
devi.ce-under-Eest. The approprlate nenory is then subcracted from E,he 11ve
display Eo give a normalized response. Channel R (the reference channel) is
used in parallel with tire measurement channels (A and B) to prevent any
variation in the sweeper-s output from affectlng the response obcai,ned for the
devi ce-under-t es t.

4. The AUTO key enables
required channel(s ) Eo
automatically.

5. RANGE and DATUM keys
nay be set. for aurplitude
is displayed, or an SRQ

fitted).

che optinnrm screen dlsplay of che auplltude of che
be shown. Vercical gratj.cule lines are placed

enable the amplj.tude display to be varled. LIMITS
naxisnru or mi nlnum and if exceeded an error message
command sent via the GPIOtB (ff this option 1s

6. A11 front, panel
Ehis opcion is fitted.
an opElonal accessory
IEEE 488 standard,
systenlsi.

Chap. 4
Page 2

funcElons may be conErolled via the GPIB int.erface, if
The incerface is available either factory-ficted or as

for fleld-insca11at,ion. The interface conforms Ec Ehe
but an accessory 1s aval1ab1e to converc, to IEC 625
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8. Channels may be displayed as either a LINE or HISTOGRAM for ease of
viewing. The display may be frozen for photography or output to hard copy
via the PLOT facility.

9. A BRIGHTLINE is shown vertically on the display giving a readout of
amplitude and frequency to 0.01 dB and l0 MHz resolution. It can be set to
MAX or MIN values or used co set up frequency bands for measurement or to
zoom-in on an icem of interest on screen. The BRIGHTLINE is also used for
displaying up to 8 on-screen markers and has a AF function, allowing che sweep
to be centred on the brightline position. This is particularly useful for
filter analysis.

10. The PLOT facility drives a standard X-Y recorder and prints the displayed
amplitude and frequency details shown on screen. A menu allows a choice of
axes annotated for frequency and amplitude scales, and selects the speed of
plotting for accurate resulcs to be recorded.

11. Low noise detectors in the 6500 series malntain a high accuracy. True
square law and temperature correction is provided up to +16 dBm for high power
measurements without compression. The 6500 has a dynamic range of 66 dB 1n
normal operation. An AVERAGE facility can reduce the noise leve1 to -55 dBm.

12. Amplitude scaling in dB, dBm, mW or VSWR and user selected limlts, (High,
Low, Channels A and B) may be programmed and stored via the keyboard.
Messages are also flashed on screen when lirnlts are exceeded. The STATUS

function displays: the currenE user parameters, their status (enabled or
disabled), current GPIB address, frequency range and dB relative values.

13. Up to 9 such fronE panel settings may be stored and reca1led. The
frequency scaling on the X axis and BRIGHTLINE may be removed for security
(when photographing the display for example) using the SECRET key.
Callbration aid is provided and the 6500 has many self diagnostic routines for
faulc finding.

BRIEF UNIT TECtrNICAL DESCRIPTION

L4. The 6500 1s designed around a central microprocessor which exercises
control and timing over the various functional blocks of the instrument. It
also ensures maximum flexibility and, if required, allows programming by the
General Purpose Interface Bus (GPIB).
builE-in or as an Optional accessory.

This facilitv is offered either

15. The instrument is divided into five main areas see Fig. l, these are as
foll-ows:-

7. An automatic self test routine is carried
switched on and a ZERO facility exists to enable
of the 3 channels to be compensated for.

(l) Power supply
(2) CRT and Display drive
( 3) Display
(4) Microprocessor
(5) Signal channel and analogue interfaces

May 87 (ern. 4)
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The display circuiEs provide Eimlng conErol and access Eo Ehe layers making up

the overall display, and Ehey functi-on independenEly of Ehe mlcroprocessor so
as to provide a sEable display. Interfacing to che CRT/Display drlve is
carried ouE by separate sync. and video signals virtually idencical to
sEandard Eelevisi-on signals. Generation of the e.h.t., amplification of the
video signal and che power drive to the C.F.t. yoke coils are also carried out.
by the display (AT0i/l).

16. The display drive i.ncorporaces Ehe alphanumerics (AC05)' cwo displays A,
B in line or hisrogram form (AC02, AC03), and che gracicule/brightline markers
(ACO4/i). The microprocessor is actually halced when a "Xemory" display is
show, thus demonstracing E.hat Ehe display can funcElon withouE microprocessor
intervenEion. AlEhough mosE operaEions are performed using the mlcro-
processor iE, is imporcant (for reasons of speed) to aisplay the informaE,ion
di.reccly. Only updates of informaElon are therefore conErolled by the
rnl croprocessor.

L7. A11 che inf ormation f or che display is sEored digitally in RAM memory
score. This is accessed via counters synchronized to the line frequency,
(line being che rate ac which the electron beam in the c.r.c. is swept, across
the screen i.e. 15.625 kHz). In order for this information to be updated, it
is necessary co provide t.he nicroprocessor wiEh access co the RAM and this is
carried out. by dara seleccors, disconneeEing t.he counters and allowing lhe RAM

to be accessed by the microprocessor-s address and data bus lines.

18. Each block of RAl{ has irs own memory location in Ehe Memory map.
Addresses 8000H SFFFH are reserved for conc.rol Dorcs to provlde access Eo
other functional blocks.

19. The operacion of the instrumenc relies on scandard microprocessor
technolog:.v and employs an 8085A-2 (ACl8) 8-bit nicroprocessor. It operates
at, a cloek frequency of 5 MIiz derived from a I0 MHz cryscal st.andard. The
slgnal channel and analogue interface forn the data acquisiEion and plotter
interface. The plotter is in fact an extension of Ehe normal operatlon of the
instrumenc, and because the plot is noc required simrlEaneously with swepc
operation iE uses many of Ehe lnterface functlons normally employed in daEa
acqui.siEion. e.g. The digltal-analogue converter providing the plocter Y

output ls also used for generaEing the ZERO volt,age.

20. Other circuics within che data acquisitlon block are the signal channel
(aCt Z, AFO3/ L) , analogue-dlgical convert,er and 1og conversion (ACl i), port
control (LCO9/2) and che keyboard and spinwheel control (AFOI /AFOZ). Each of
Ehese circuiEs cannoe usefully function withouc frequenE microprocessor
intervenc.ion. The remainder of Ehe instrunenE (excepcing che c.E.t,. display
eEc.) relj.es cotally on E,he internal sof tvare program.

2L. Each circuj.E or funcEion i.s accessed via a microprocessor pori. Each
port, has iEs own address, a READ port is one which provides data for che 6500
from an external source or key press. A WRITE porE controls a eircuiE or
provides an output, fron Ehe 6500 e.g. Range selectlon or X Ramp concrol.
Each port can be referred to by name as shown in Flg. 2.

Chap.
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ADC

ADC

ADC

GAIN (8804H)
STATUS ( 8803t1)
PORT llSB (88021{)
PORT LSB ( 880111)

NI'LL DAC O/P, SYNC IN (8407I{)
cPrB swrTcH P0RT (8406H)
PLoTTER CONTROL PORT (8405H)
PLoTTER Y DAC (8404iI)
RAl.{p DAC ENAsLE REGTSTER ( 8403I{)
RA},IP DAC BITS 8.II (B4O2I{)
RAI'IP DAC BrTS 4-7 (84011{)
RArYP DAC BITS 0-3 (8400I{)

8880r{

8800H

8780r{

870011

8680r{

8600H

8580r{

8500H

8480rr

B/+00I{

8380H

8300r{

8280r{

B2OOH

8180H

810011

8080r{

8000H

r{ 6500
Vol. 2

ZERO DAC

ZERO DAC

ZERO DAC

ZERO DAC

BI"ANKING
DISPLAY

ENAsLE PJCISTER (8207H)
Brrs 8-1i (8206H)
Brrs 4-7 ( 8205r{)
Brrs 0-3 ( 8204I{)
P0RT ( 8202r{)

corrTROL SI{ITCH (B200li)

ADDRXSS I/END OF SEQUENCE (8107H)
ADDRESS 0, ADDRESS 0/l (8106n)
cMD PASS TIiROUGn/AUX MODE (8105H)
ADDRXSS STATUS MODE (8IO4H)
SERTAL POLE STATUS i'lODE (8103i1)
TNTERRUPT STATUS/IIASK 2 (81021{
INTERRUPT STATUS/}IASK I (8101H)
GPrB DATA 1/0 (8100H)

FRONT PANEL LED PORT (8084H)
RESET INTERRUPTS (8083T1)

SPINI'II{EEL DATA (8082H)
INTERRUPT STATUS DATA (8OB1I{)
KEYBOARD DATA TTRT (8O8OH)

rll'

Chap. 4
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22. The chree inpuE channels A, B and R each have an f.e.t. chopper (parts of
AF03/1) inrnediaEely following the input socket Eo give a low aolse input.
Afrer the first stage of amplification Axl or AxI00 galn, which is controlled
by the microprocessor, signals are mulciplexed or swicched from ArB or R

channels Eo a single signal pat,h. This is buffered and fed via an SMA

connector to Ehe Signal board (aCtZ) where thro further sEages of gain
(microprocessor conE.rolled) are available Eo provide a signal leve1 of
approximately 2 V.

23. On ACl2 rhe signal is fed ini.Eially Eo a siurple sample and hold
(de-glicch) clrcult t,o remove noj.se spikes generaced by che chopper which at
low levels are far greacer than Ehe signal icself (40-100 mV spikes may be
presenE at rhe chopper which mrsE discern signals as srnall as I uV). After
che chird amplifier sEage the signal is restored to a d.c. level by a phase
synchronous detector and a d.c. arnplifier where a programmable offset volEage
is added co null any shape changes that occur on Ehe different ranges.

24. The d.c. slgnal is finally passed through a swiE,ch (where a cemperature
correcEion signal can be selecEed) an<i clipped to prevenc negative-going
cransiEions which would ot,herwise darnage Ehe following A-D converEer. The
overall gain is concrolled (in six ranges) by the mi-croprocessor as is che
switching through of rhe required channel and ternperacure sensor, see Fig. 3.

Signal channel (AF03/1,ACl2)

r19. J Input ci.rcuitry

25. In order Co ensure that t,he correcE gain is selected a st.atus value is
read from the A-D converter which is checked Eo decermine whet,her over or
under range. A cornparison ls made by a digital- comparator and the gain
shifted up or down until a valid A-D reading ls obtained.

26. The signal inpuc circuic (AF03/l) also provides a Eemperacure indication,
chis volcage (0-i0 V), is fed via AC12 co the same A-D convercer thac provides
che conversion for rhe signal channel. ACl2 also provides generatlon of che
chopper drive signal co drive che fronc f.e.E. choppers. This is derived
from the line frequency (=15.625 Wlz) and is synchronous wlch it, (rhe line
frequency is also synchronous wiEh che n-lcroprocessor clock). This ensures
Ehat no incerference patterns generaEed from E,he c.r.E. are picked up and
affect the signal processing.

27. Because of this synchronizJ-ng Lt, is possible co idencify pick-up areas
the chopper cycle and avoid E,hem when re-consElEution of Ehe d.c. level
occurs. The chopper runs ac Line/2 (=7.8 kHz) also ensuri.ng that piek
affects both halves of che waveform idenclcally.

Chap.
Page
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Analogue-digital sYsten and 1og conversion

Fig. 4 Data correction circuic

28. The slgnal channel outpuc (levef 0-10 V) is a linear DC analogue of the
DC signal provided by che det,eccor and chls 1s fed to the lnpuc of the A-D
syscerD (eCt t;. However, Ehe 65ll detecf,or has a "square law" (approxiraatel:l)
relaEionship beEween inpuc power and oucput, volcage. To al1ow for this (to
give a linear relarionship Eo the RF level) the signal channel signaL is
converEed to the logariihmic va1ue. The conversion to logariEhnic value is
acccmpltshed digitally after A-D conversion. Two PRCI'1s contain 1og daEa so
E.hat rhe combinac,ion of an A-D converler and t,wo log PROMs form a log A-D
converter. It is Ehe data fron Ehe PROMs thac che nicroprocessor reads. No

linear data is avallable Eo t,he nlcroprocessor.

29. Board AClL also concains the lacches which hold the signals controlling
the channel muliiplexing/gaLn/ tenperature select eEc., signals whieh are
writ,ten in by Ehe rai.croprocessor and chen rouEed Eo the signal channel (ACl2).
No digital processing occurs on boards ACI 2,AF03/ I thus mininizing
microprocessor noise effects and ground noise.

Port control

30. The generaElon of che sneeper raup, plotter drive signals and the zeroing
volEages required by the signal channel is provided by the In-Out interface
board (LCO9/2>. There, D-A convercers are formed either by 8-biE lacches
followed by Ehe D-A, or a lz-bit D-A wlth the latches lntegral within the IC.
The D-A converters are all controlled exclusively by the microprocessor and
are desl-gnaced as follows :

( I ) 8-bit Y-Rarnp (plotter)
(2) 8-bic Null volcage
(3) 12-bit X-Ramp (plouter)
and in addicion a switch,
(1) PloEter pen lifc
( 5) l2'-bit Auto-zero

Note ...
The plocter oucput BNC terrainals are dlsconnected when noc in
che PLOT mode of operation, this is to prevent erroneous
operation of Che ploE,ter.

EPROM
rEMP

qoRRECnOil

EPBOM
SOUARE-LAW
COFRECTION
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Further description of the operaEion of these ports is given in the paragraphs
describing the sofEware concept.

Keyboard and spinwheel

31. The software is st,ructured in such a way thaE when no conErol ls being
exercised over the operaEion of the instrunent, either by the GPIB or the
fronc panel keyboard, the instrument remains sweeping (with a few exceptions).
A sinplified structure would be as showa in Fig. 5 below.

GPIB INSTRUCTION KEYPRESS BRICHTLIiIE <-INTERRUPT

Fig. 5 Siraplifj.ed software structure

.,+

32. Any of the functions; rooving
j.nf ormation, or presslng a key, w-111

instrument Eo re-assess the requirements
changing of a paraneEer.

the brtghtline r s€nding of GPIts
i.nterrupE the current operation of the
of Ehe user i.e. a node change or the

Chap.
Paoa

4
9

GPIB DECOOE

KEYBOARO OECOOE
& EXECUTE

UPOATE BRIGHTLINE
INFORMATION

OISPLAY MEMORY

FINISHED
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33. A11 the keys are held on board AF01, each key having t\to (used) contacts
normally in the open clrcuit condition. fhey are positioned in a matrix of
lines such thac each key has one 'X' and one 'Y' line connected to it, no two
keys having Ehe same pair. A sEandard KR-2375 keyboard encoder (situated on
boarC AF02) or its equivalent is used Eo scan the keyboard conEinually to
check for operator intervention. The device will check first to ensure that
this is not a spurious response (de-bounce) and then generaEe a unique code
and an inEerrupt signal to the rnicroprocessor-

34. The tsrightline control comprises a motor and operaEional amplifier window
conparator which converts d.c. generaEed by movement of the motor to a chai.n
of pulses. A direcEion signal is also derived. The pulses Produced
generage interrupts Eo the nicroprocessor, these and the direction signals are
accessed on a port to be read by the nicroprocessor for control of the
Brlghtllne's posltion and up-date of Brightline lnformaEion.

35. The pulses are generated by an integrator, and Ewo conparators 1n
para11e1, when the co{nparaEor'trips'a pulse is generated. setting the
direct,lon flip-f1op and resetting the integrator.

DETAILED TECHNICAL DESCRIIITION

Power supply unit (AR05)

Clrcuit diagran z Chap. 7, Fig. 13

35. This |s a conventlonal torroldal type transformer and brldge recEifier
configuration with IC regulators, each of which is protecEed by IN4004
rectifter diodes. The unit is mechanically designed Eo detach completely fron
the instrument for ease of maintenance. The cooling fan is cnounted wlthin a

box used as a heat.si.nk on which the high dissipation regulaEors are rnounted"
Each regulator features internal shutdown operating in the evenE of an

overload or 1f operat.ing temperatures are exceeded. These obviate the need
for crowbar or trip circults.

37. The mains input, socket features a glalns fllter as a standard protection
agalnst spurlous noise spikes. The malns supply range 120 V or 240 V is set
by a slider swltch sltuated on the rear panel, lts posttion being locked by a

reversable cover plate indicating the selected range. Priurary and secondary
cag boards are provided to a1low easy disconnectlon of transformer, fan,
malns, input socket and mains swit,ch connections.

38. The Eorroidal transformer T1 ls fixed Eo Ehe chassis using embedded brass
threads {n the centre for mechanj.cal strength. Ttte secondary tag board also
incorporates secondary fuses F3 Eo F7, 250 mA-T (250 nilliarnp tftne lag)
providing overcurrent protectlon for all supplies except Ehe +5 \/ and +12 V

11nes , these are adequately protected by the tr,ro input primary f uses F I and

Chap. 4
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39. F.egulated voltage supplles, regulared +24 V, +15 V, +12 V, +5 V, and -15 Vd.c.'voltages are used Eo poeTer Ehe 6500. Additionally, two further
independenE +15 V and -15 V supplies are provided for tire analogue circuits.

40- Two diodes are fiEted between chassis and the OVA and OVD Eerninations.
D7 and D8 situated on board AR02 give added procecEion should rhe continultyof OVA and OVD be interrupted when the po\rer supply unit is removed forservieing.

a-l: t-15 V.Regulator assenbly (AR01), +15 V and -15 V supplies are d.erived onthis board- Dl and D4 forrn ttre ful1 wave rectifier Uiiages, Cl and C4 rhereservoir capaciEors. RegulaEors ICI and IC2 are procected against possible
discharge currents in the event of an open circuit by D2, D3, D5 and D6.
Fuses FS5 and FS6 glve ProEection Eo Ehe transformer whieh oEherr,rise r.rightsuffer danage in the event of short circuit. Capacitors C2, C3, C5 and C6improve Ehe ripple rejection of the regulators and prevent unwanEedoscillations.

42. tl5v $.egulacor assenbly (AR02)r thLs assembly operares in an identical
nanner to the AR01 regulator desciibed above and provid,es independent +15 vand -15 V supplies Eo the analogue signal inpuE board ACl2 and ^4,F03. D7 an<l
D8 provide procecEion when board earth terrninations are dlsconnected,.

43-- +12 V Regula.tor assenbly (AR03), the printed clrcuiE board, TcZ and Dzrurl wave rectifier, are all nounted on a heaE sink. Cl and C7 are t.hereservoir capacitors, Dl and D2 give protection frou. accidental shortcircuiEs. R1, R2, C2 and C3 inprove the ripple rejection. The output, alsoprovides a supply to Ehe front panel yAIliS ON/Off l.e.d. the volraee is
dropped fron il2 V by Rl siruated on board, AR07.

44 - +.21 v Begularor asseurbly (AR05) r rhe assembly p.c.b. rs
heat sink and enploys a @t, Rr, D2, c2 dropping
avoi.d over power dissipation in rcl regulator. This supply isto che Ramp circuiE, board AR04 and is used t,o generaEe Ehe
raEp.

rnounted on the
t,he voltage to
raade ava1lab1e

0-20 V variable

45. +5 v
cotrponents Eounted on the
C9 and C10, which provide
together at one point on
and transient response.

, this ls a high current, regulator which has all its
heat sink with the exceptlon of three capacitors Cg,smoothi-ng. All earth Eerminatlons are coupled

Ehe motherboard for best possible ripple rejection

Chap. 4
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Keyboard and spinuheel control (AF01/AF02)

Circuit diagrarns : Chap. 7, Figs. 9 and 10.

46. The fronE panel keyboard assenbly is made up of triro p.c.b.s, AF0l holds
the key switches on a natrix and is coupled to AF02 p.c.b. by Flexlscrip
cable. AF02 holds all the decodins circuit,s to present to the rnicroDrocessor
an interrupt (ffi) and a unique dat! code f or ttr-e key pressed. Interrupt
pulses are also generated by Ehe spinwheel control circuit. Kelz and
spinwheel data is present on tvo ports for reference by the microprocessor
when running the interrupt routine.

47. A11 Ehe fronE panel keys on A-F01 are held on a matrix of X and Y digital
lines. Each key is connected in such a way that it has its ovm unlque
combinaEton. ICI on board AF02 is a cornplete keyboard encoder/scanner
continually scanning Ehe matrix for a response fron the keyboard. I^rtren a key
is pressed a response is received. Scanni.ng pulses are senL out on the X set
of lines and key press replies are received on Ehe Y set of lines.

48. The clock frequency and de-bounce time is deternined by R2, C2 and CI,
Rl. De-bounee time is a finite time EhaE a key press response has to remain
active before it is entered as va1ld data. A properly executed key stroke
will produce a strobe output on ICI pin. 16.

49. The data for the keyboard wiil appear on ICl pins 10-15 when the sirobe
is acti.ve. This data is raade available to Ehe nicroprocessor by reading Ehe
'Keyboard data porE', IC8, and che strobe data at the'spinwheel data port',
IC9, via IC2. The strobe is also used to assert Ehe interrupt (fST) line
(via .R26 and TR3) on AMOI bus. This is in turn Eied to Ehe nicroprocessor
and causes execution of the eurrent program to pause (providing inE,errupEs are
enabled) and execute the inEerrupt handling procedure located at progrem
nemory address 003811.

50. TCZ operates as a'Strobe enable'. Once this has been laEched i.t
reroains valid until the microprocessor addresses the latch via ICl0 pin 12, at
which tirne the strobe is cleared but ncE re-enabled.

5f. On receipt of a second pulse Ehe lacch is re-enabled, this allows the
microprocessor to have control over lnEerrupEs preventing anoEher key stroke
(that could possibly be nade during the interrupt handling) from causlng
incorrect operatlon. The microprocessor only enables the strobe when it has
conpleted the first key stroke opera!lon.

52. A Ehird port, Ehe'Front panel l.e.d. drive'is formed by a siuple dual
flip-flop, ICII. Data deEerinining the on/off state of the Ewo front panel
l.e.d"s can be wriEten in at any tine by seLting up the D0 and DI data lines
on ICll plgs L2 and 2 via SKI and AlfOl notherboard and strobing the clock
(with the ffi line). The F.wo outputs drive TRI, TR2 via R.23, R24 with R21,
R22 acting as the 1.e.d. currenE linlt, resistors. The llnes are Ehen
connected to AF01 l.e.d.s via a flexistrip connector pi.ns 86 and 87 where they
complete the eart,h return for both SHIFT and LOCAL 1.e.d.s. The positive
terninal of these are w'ired directly to the +5 V digital supply vla pin 85.

Chap. 4
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53. ICl0 provides port decoding for this board, wiEh select pulses being
placed on one of the output lines on pins 11-15. The port is only active
when either a RD or a WR inst,rucE.ion ls asserted.

54. Brightline (splnwheel) control, IC3 and iEs associated conponents forn an
integrator, nulled by R.27. An e.E.f. is produced when the spinwheel notor is
rurned which is added t,o the voltage at IC3 pin 6. Providlng Ehat the
volrage is sufficlenE (i.e. the raotor is Eurned fast enough) it will reach a
potenE.ial determined by the 'Window comparator'. This is formed by IC4 and
IC5, the higher voltage linit of the window is deternined by R8, R9 and the
lower voltage limic by Rl3, Rl4. When either of t,hese linits are reached
either lC4 or IC5 will latch t,o approxiinaEely 0 V, due to Ehe pos it ive
feedback enployed via R10 and Rll.

55. 0ne function of the window conparaEor is to operate the flip-flop
lc6d./IC6e, this is seE Eo indicat,e the 'DirecEion' , LEs out.put is placed on
Ehe data bus via ICTe and IC9 pin 4. This daEa remains valid until the
direccion of the spinwheel is changed, when this occurs Ehe flip-flop changes
scate and with it the data output. Detalls of this and oEher output
conditions are shown in Fig. 5 below.

56. A further output of the windovr conparaeor IC4, IC5 is OR.ed by D2, D3 Eo
give a negative-going short duracion pulse which is buffered and stretched by
Ehe action of IC6a, C4/R15, IC5b, and IC6c to give a positive output pulse of
approxirsately I ms duration. This is used to supply signals for the
followins :-

(1) A PULSE logical 'Lov' signal vla ICTa and D5.

(2) A DIRECTION signal buffered onto bit 7 of the daca bus via TCT:/IC7d
and IC9 pins 2/L2.

(3) Integrator reset, the I ms pulse is fed via Dl to the gate of TR4.
This f.e.t., normally turned off,ls switched on by this pulse as the
window volEage linit is reached. The pinch off voltage of the
f.e.t. is critical and care ls taken to ensure that as IC3 voltage
rtses the bias does not turn TR4 on before reaching Ehe window
conparator linit. IC3, integrator resets as TR4 turns on and almost
lnstantaneously TR4 turns off, until once again the voltage output of
IC3 pln 6 reaches the wlndow lioit voltage and t,he cycle is repeated.

Chap. 4
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'high' logic

'low'
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row

I
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R.eset time
deterTnined by
TR4 switching

=4.5ps

IC6c pin 5

ICTe pin 10( DTRECTTON
clockwise
movemenc

for a
spinwheel

i.e. R to L)

ICTe pin l0 (DIRECTION for
anticlockwise
movement 1.e.

an
spinwheel
LtoR)

ICTa pin 2 (PULSE)

Fig. 6 control tining waveforns (AF01/AF02)
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cRT (AT0l/l & AT02) a,

57. When exposing the c.r.t. care musC be taken to Prevent, inplosion and
posslble scattering of glass fragnenEs. The c.r.t. enploys hlgh voltages
(+12 kV) which are capable of internal flash-over or tracking from the anode
cap or any other high voltage area. It is therefore important to ensure Ehat
lf this \"rere Eo happen E,he current would be conducted safely to earth. To

achieve t.his a base sparkguard has been fitted, this board supPorts Ehe c.r.E.
base socket and is made fron fire retardanE, raaterial Eo Prevent scorching, and
has spark gaps punched into lt. These protecE the semiconducEors on AT01/l
in the event of a high voltage flashover.

58. Line drive. The line drive is synchronized Eo the positive-going t.t,.l.
lineffi!ffiappearing at PLI pin 5. These pulses are inverted and leve1
shifted by TR4 to provide trigger pulses fot TCZ which is a timer IC connected
for monostable operation. The output pulse widch of IC2 is adjustable by
R31. This alters the phase of the final drive relaEive to the inconing sync
pulses and provides cont,rol over the vertical position of the displayed
information wichin the raster area. IC3 is a second timer devlce "rhich isconnected for astable operati.on at approxinately line frequency (I5.625 kllz),
but is synchronized by re-triggering from the output of IC2 via D3. The
astable mode of operation is chosen so uhaE removal of Lhe incoming line sync
pulses will not result tn the loss of drive to t,he line outPut transforner,
T1.

59. The o{rtput of IC3 is buffered by TR5 and drives TR6 via C23 which
improves Ehe turn-off characteristic and R37 whieh linits Ehe base eurrent.
TR6 drives the line deflection coils in parallel with the prinary of T1.
During the period when TR6 is turned on Che energy stored in C30 is discharged
into Che yoke causing the c.r.t. beam to scan verti.cally across t,he screen.
When TR6 is turned off the energy stored in Tl is transferred Eo C24 which
di.scharges into the yoke causing the c.!.t. beam to be rapidly defleeted back
to the bottom of the screen. LI regulates Ehe current, flow through the yoke
and provides a line amplitude control.
cont,rol over 1i.ne llnearitY.

In a similar maoner LZ provides

60. Secondary voltage supplles. The secondary windings of TI provide four
secondaiy vottage supplies required by the circuit. The final anode voltage
of +12 kV is generaEed by an overwlnding on the transformer whieh has an
lntegral rectlfier moulded into the assernbly. The outpuL ls taken directly
to the c.f.E. via the red e.h.!.lead and anode cap.

61. D8 and C27 provide rectlficat,ion and smoothing for -50 V which ls used as
a negative supply for the brilliance control. TR7 is nonnally turned on but
on power down Ehe base volEage collapses causiag TR7 to swiEch off. The
c.r.E. grid voltage rises, flooCing the tube and extlnguishing the display.

62. DlQ and C26 provide +100 V which is used as a posiiive supply for the
brilliance control and also the video anplifier.

53. D9, R39 and C28 provide {r80 V

and also provldes uhe Al voltage via
voltage is further smooEhed by C29.

which is required for the focus control
a DoEenti.al divider R42 and R/r3. The Al

64. Frane drlve. The frane drive is based on ICl, a TDA 11705' and is a

sCanda-Fa n circuj.t for this device. The oscillaEor free-run
frequency is deterrnined by Rl, R48 and C4, which provl-de a frane lock control.
The oscillator is synchronized to the incoming frame syac pulses oa PLI pin 6'

Chap. 4
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which are applied co pin 8 of ICt. R2 and R3 control che amplitude of the
internally generated ramp and hence che widEh of uhe display. The network
around R6 alEers che shape of the ramp, providing a frame linearity conErol.
The characteriscics of ehe ouEput stage of ICI are seE by R7-i2 and C7, C9 and
Rl3 daurp che high-frequency Eranslents generaEed during flyback. Cl0 acts as
a d.c. current block.

65. Video drive. The video signal is inpuc on PLI pin 4. TRI acEs as an
en.i.t#ffi'ersupP1yingthevideodriverTR3whichprovidescurrenc
arnplification. The response of Ehe circuit is seE by R2I and CI4. TR2 is a

volgage anplifier whose d.c. operating point is sec by Rl7. Rl7 is normally
adjusted fe; +70 d.c. at che collector of TR2. The video drive output is fed
directly co che cachode of Ehe c.r.t.

66. Flash-over Drotectlon. When a flash-over occurs wichin the c.r.c Ehe
tina1idlyd1schargedthroughoneofthec.r.t'.
elecErodes. The resulEant volEage spikes are prevented from darnaging che
circuiEry by a resistor and a spark-gap at each eleccrode junction. The
resiscor presents a high irnpedance path to che spike, whl1sc a Iow inpedance
pagh is presented by the spark-gap when ionized. Thus Ehe discharge current
is rouced back to Ehe exEernal c.r.t. coatlng, preventing large currents from
flowing chrough the c.r.t,. circuitry.

Chap. 4
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Tinine circult (ACOI)

Cireuit di.agran : ChaP. 7, Flg. I

67. All daEa required to form t,he Elnlng signals to provide the various
display layers are held in peraanenL Eerlnory using a conE,rol PROM. One PRO)I

holds signal data occurring aE line rate, anoE,her holds Ehe Frarne orientated
signals. Counters address the PROMs and the cont,enCs are latched out to
prevenL spurious signals. This uethod ensures that no phase delays result,
t,hese could oEherwise cause jitter or blurred decail.

68. Ihe display is interlaced (alternaEe frames forned by scanning Lhe beam
across lhe screen, botLom Eo top, left to right, are offset by half a vertical
line wldrh), see Fig. 8 for detai.ls. Ihis standard TV nethod allows higher
resolutlon on Ehe c.r.t. ACOI controls and synchronizes signals on oEher
boards such as ACO2r3r4 and 5, no actual video signals are PresenE, on ACOI.

69. Line orieotated slgnals, the fundanental 5 MHz clock frequency from the
rnicroprocessoi-ACiA, (Lx320), is fed Eo buffer ICtd via pin A32 t,o give a

noise free clean edged clock pulse, ICZ pre-scales ICld clock out,put and IC3
synchronizes the signals to the 5 MIlz c1ock. IC3/Q2 output provides a

lacchlng edge co latch into IC7 the line tining daca fron IC6.

70. IC4/QA output provides a line xZ clock for board ACl2 chopper clrcuit:
rrith the remaining outputs of IC4 and IC5 coubining to form a 6-bit counter
which is used to address IC6 'Line tining' producing a llne = 64 vs digitized
to 64 steps. The counters IC4/LCS, are reset at che end of each frame to
ensure synchronlzatlon.

7I. Each ourput of IC6 forms a digital signal repeated aE line rate' the data
for Ehese are given in the SofEware archive. The following llnes are
constituted:-

Q0, Lx32S (A21)

Q2, BOL (A9)

Q3, LD ARAC (46)

Q4, LGW (A3)

Synchronized 'LINE x
alphanunerics (ALPIfA)
GeneraEor board ACO5.

32S'freq. used
shift register

Eo enable Ehe
on Ehe Alpha

'BEGINNING OF LINE'cycle (pulse actlve low) used to
load llne posicion on Line GeneraEors A & B boards
LCO2/AC03. Also used on Character column address +6
ci.rcuit ACO5.

,LOAD ALPHA RAIY ADDRESS COUNTERS,

iining counlers on board ACO5.

'LINE GRATICULE WINDOW' used
determine Ehe graLicule
Lc02/ AC03/AC04/ t. That ls Ehe

scanned line forming Part of the

, loads Alpha acidres s

as a gaLing pulse to
window on boards
portion of a vertical

displayed graticule.

Chap.
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Q5, HORTZ.GRAT (A20)

Q7, BL WND (A13)

Q2, LINE DRIVE (A19)

Qr, ]m-Er

Chap. 4
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'HORIZONTAL GRATICULE' enables Ehe 1 I horizonEal
gratj.cule lines on Ehe Video clrcuit board AC04/I.

'BRIGHTLINE WINDOW' gating pulse used on board AC04/ t.
(Vertical porEion of scanned line over which the
brightline is generaced).

This pulse is derived frou the ffi line and is inverced
and buffered by IClTe and fed to Ehe c.r.t. SKI Pin 5

as a sync pulse (LINE SYNC) for locking the c.r.t.
drive to the line frequency.

'LINE BLANK', LC7, Ql is asserted 'high' before ghe LGW

inscrucEion Eo ensure thaE Ehe oscillator formed by
ICla & b, RlO, Rll, C12 is osclllating before the Line
counters ACO2/ACO3 are gated ready by the LGW signal.
The synchronizLrrg is necessary as the oscillator is
asynchronous and would otherwise clock ACOZ/ACO3 aE a

time varying by one cycle. This would show as a
jitEery llne display on ACO?/ ACO3 LINE VIDEO output.
The oscillator nust be adjusced by Rll such that 256
eycles occur during each LGW at line period.
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72. Frame orlentated signals, these are derived ln a similar manner to Ehe

1ine@esstoIc9,FrametirningdaEa,iscountedbyIc8'
clocked aE line x 2 in order to achieve the required interlaced display. The
least significant bie is not used Eo address IC9 2 K byte EPROII' one count is
rnj.ssed every frame scan by gating ICl6a \./'lth a pulse longer chan line +2 from
IC5 pin Il and a shorter than line length pulse generaEed at ICll pin 7.

73. IC8 pin 12 (Q9) output Eriggers the monostable flip-flop ICII to provide
a frame sync pulse'FIELD DRIVE'buffered by IC16d and fed Eo the c.r.E,.
ATOI/l board. IC10, 'Frame tining latch', provides the frame signal's latch
daEa asserted at Ehe beginning of line blanking. A cornblnaEion of line and
frame pulses are gated by Ehe following :-

Q0, ICl3a CK A3.A.C (A5)

rcl3b vrDEo BLNK (A7)

74. Latched outputs fron
constituEed as rollows :-

Q0, ALPHA I.JND

QI, FR BLANK

Q2, FGW

Q3, END lsc FR

Q4, RESET ARAC

Q5, VERT GRAT

Q6,.mT

ICl3d/rC16c/rCI7d LrNE GEN CK (A1)

,CLOCK AIPHA RAM ADDR.ESS COUNTERS'
only occurs during 'ALPIIA WI|IDOW'.

'VIDEO BLANKING' (composite) line
and fraue blanklng.

'LINE GENERATOR CLOCK' used on
boards ACo2laco3

are exclusively frame pulses areICl0 that

'ALPIIA WIN
info rmat ion
period.

D 0 l.I ' A l p h a n u m e r i c
is enabled during Ehis

,FRA,IYE BIJNKING,

,FRA}18 GRATICULE WINDOW'

'E..\D FIRST FRA.TYE' Loglc low level
indicaEes thaE Ehe fi.rst of Ehe Ewo

scans is completed required in
generating the line displays.
,RESET ALPEA RA}l ADDRESS COUNTERS' A
logic low level resets the RAM
address counters at the beginning of
a scan.

'VERTICAL GRATICULE' Ttris sJ.gnal 1s
no longer used.

,PRESET ALPHA RA.IY ADDRSSS COUNTERS"

Presets the RAl"l address counters
wtth data on board AC05 pln A10,

75. IC9 holds different data for the two frames (512 data bytes) and is
addressed ln such a way Ehat Ehe frame data is entered sequentially through
from line 1 to 512 and is not interlaced for each frame. This sinplifies the
progragmlng of Ehe EPROI'I. IC8, Q0 addresses IC9, EPROlt. ICl6b, ICl7c, Dl,
R2 and CI form a pulse Eo reset Ehe line counters after every complete set of
two scans. Resiscor Rl allows conversion from TIL Eo GIOS levels. Sl allows
unused areas of the EPROM to be used for t,est purposes' aC present Chis data
is not utlllzed.
Chap. 4
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Line generators A and B (ACO2/ACO3)

Circuic dlagran : ChaP. 7, Fig. 2

76. The ACO2 and AC03 boards are identical apart from Ewo erire links which
select eirher LINE A or LINE B Eo set ics posiEion in Ehe memory map of the
ni-croprocessor. The board-s funcEion is Eo provide a CRT display of
neasuremenc results in line or hisEogram formaE. AC02 (LINE A) provides a
display of Eraces for CHANNEL A or CHAr\NEL R, and ACO3 provides Ehe display
f or CI{ANNEL B.

77. IC9 and ICl0, Line display rqemories hold che display daca in consecutive
locac.ions i.e. Display values 0 to 421 (from lefc co righc) are stored in Ehe
RAM addresses 0 co 42L. The height of a verti.cal line Erace conrponent is
dependent on t,he daca (0-255) stored aE Ehe corresponding RAM location.
Data 0 corresponds to Ehe Eop and data 255 Eo che boctorn of the trace
respeccively, as shown in Fig. 8.

-0 data point-

-255 data poinc-
llorizonEal measuremenc Doints 421

Fig. 8 Display data location (AC02/AC03)

The rnemory ls accesseC by both the microprocessor and the display clrcuits.
OuEput from che line generator is in Ehe forn of a sinple c.t.1. vtdeo signal.

78. ICI and IC2 carry out the decoding of the rnlcroprocessor address for the
board. IC4 buffers daEa inpuc/oucpuE from che RAM IC9, ICl0 and Ehe rnicro-
processor and also isolates che board, from Ehe data bus when it is not being
updaEed. When the ruicroprocessor is not addressi-ng the RAM the display
circuitry accesses it as addressed by the councer IC8 councing ac line
f requency (L5.625 ki{z), IC3, IC6, IC7 daca selector/urultiplexers swit,ch Ehe
address informati.on co the rnicroproeessor bus when it demands t.he mernory and
reverts back to the display node on release; Microprocessor access causes
TCz, pin l5 (ACOZ) or pin l3 (AC03) to be asserted 'Lovr' swj.Eching Eo rhe
ni.croprocessor bus. The second output from ICZ on pin 14 (ACOZ) or pin L2
(ACo3) is used as a porc; address bit D0 is latched inco ICIS ro conrrol rhe
seleccion of elEher LINE or IIISTOGRAM displav.

Chap.4
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79. Eistogran display. Considering this selection first, as IC8 output
address progresses from 0 to 421, data can be loaded into ICl3, ICl4, ICl5 and
ICl6 and the data up counted. During the LGW period the up counting is
carried ouE by Ehe 'LINE DoT CLOCK' (256 cycles for each LGW instruction) wiEh
a'Carry out'occurring at a time deEernined by the data. Data of 255 will
appear inrnediately at rhe bottom of the screen, daEa of 128 in the cenEre, and
0 at the top of the screen. I{istograrn display is in fact a modification of
the Line display which is nore difficule to achieve.

80. LLne display. Irhen IlISTOGRAM is selected brlght up occurs fron the
bottom of t,he graLicule, up to che dara point for each line. To provide a
LINE dispLay a line rnust be drawn from one data poinE to che adjacent point on
the next, line; consider the display shown below.

SCAN LINE NO,S

DATA POINTS

l 28-

Data point

Fig. 9 Line display data/ joln up polnts (AC02/AC03)

81. The dots represent the data in memory, scan lines lr3r5r7 etc. occurring
on the first frame and 2141618 etc. on the second frame. Joinlng up from one
data poinE to t,he data point on the line followlng is aecouplished by
accessing che data corresponding to both frames. Daia is loaded into counter
pairs TCL3/TCL4 and IC15/ICI6 fron the RAM IC9 and IC10.

82. The instructlon EbT acts as a steering pulse to load one of the counE,er
pairs. Wtren this is asserted '1oer' ICI3/IC14 can be loaded. Two pulses are
generated on the LINE GEN CK line, the first of these is steered Eo one of Ehe
counter pins vi.a IC4 and IClTa-c. In between these two LINE GEN CK pulses
IC8 ls clocked to provide the next address therefora causing two loads to
occur during each line.

83. 0n the second frame after IC8 councer has been reseE one pulse ls
generated Eo offset, the line count by one to provlde the iat,erlaced fraue line
connectlons (2-3, 4-5 etc.). Wtren loaded, boEh sets of counEers start E,o

count up untl1 Ehe first.'Carry-out' occurs, Lhis clocks one of IClg's
fllp-fIops, changing t,he state of IC20c to output the line video signal
(A4rA5). ICI9's oEher flip-f1op changes state when the seeond pu1se,
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corresponding to the hlgher dat.a loaded, fal1s out of'Carry-out' to restore
IC20e to ics original stac,e and therefore ends che line video signal output aE
A4,A5.

84. The initial condition of ICl9 flip-flops are set by the LGW to hold borh
outputs '\o',t' . BoEh are connected in a divide by two conf iguraEion, if the
data points on two adjacent lines are identical neirher flip-flop would change
state and t,herefore no video ouLput would result. C4 C5 R7, R8rDlrD2 and
TC22e therefore provides detect,ion of coinci-dent pulses and a hortzontal line

'of a duraEion determj-ned by C5rR9, is produced instead by IC21, further gating
of the vi.deo is carried out by lC22arb, !o prevent operatlon of line display
outside the frame srat,icule window.

85. LINE/HISTOGITAM seleceor (IC18), the selector acts as a wriEe-porr, from
the ur of I{ISTOGR.A,rr1 sets a 'Lovt' output aE pin 5
which in turn disables Ehe second flip-f1op ICl9(Q2) by holding down its
'clear' input. Hence aE the start of the LGW signal video continues Eo be
oucput untll turned off by the current 1lnes 'Carry-out'.

86. Mlcroprocessor access de-g1ltch circuit, IC5 provides the pulses for
counier loading. If roi.croprocessor access occurs at any tine durlng these
pulses, a secondary load pulse is generaEed to replace the one made
ineffective by Ehe nicroprocessor access, otherwise incorreeE daca could be
loaded to the counters. The seeondary load pulse occurs by deEecEing the
switch-over of t.he Cata selectors and generating a pulse covering Ehe time
during whlch data is invalid - a ffi or ffi Eakes approxinately 0.5 irs and TC5
and TC7 data nult,iplexer outputs will seEtle lr"ithin 1.5 l.ls. When a counter
load pulse (IC5, Ql, pin l3) 1s detect,ed coincident with a oicroprocessor
access IC5's second monostable input (pin 9) triggers via IClc to provide a
replacement pulse some 2 Us later on its output (pin L2). Both of IC5's
out,Puts are gated togeEher in ICl7a. The above clrcuit improves the glitch
free operat,ion significanEly alEhough if microprocessor and line (L5.625 Hz)
frequency are not locked other tlning problens would be iikely to occur.

NoEe .. .

The board's line dlsplay menory
when in FREEZE node of operati.on,
0 (70 ns) is selected, useful for

is not accessed by the microprocessor
and fastest access occurs when soeed
test, purposes.
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Video circult (graticule) (AC04 /1)

Circuit diagran : Chap. 7, Ftg. 3

87. Vldeo nixing for boards AC02/AC03, ACO4/L, ACO5 video signals occurs on
ACO4/1. In addition video signals for the graeicule lines and BrighLline
markers are generaE,ed. A read-port is also provided c,o enable Ehe
raicroprocessor to sanple certain tining signals during self-test and nonnal
operation. Each video signal is gaced with an enable to allow portions of
the display to be switched off. Markers and Graticule lines are heid in
oel[ory, the posiEion across Ehe screen corresponding Eo Ehe address. The
data (a four bic word) for each scan line is arranged such thaE one bit
corresponds to one signal, therefore allowing for four different vertical
lines to be generated if required. The nethod for addressing the RAl"l is
ldentical to Ehat used on board ACO2/ACO3 i.e. swltched between naicroprocessor
and t,imlng signals.

88. The daca for graticuLe etc. llne placernent is held in t,he lLr4 RAll, IC8
and the address t,o iE generaLed by t,he counEer IC5 or t,he microprocessor
address bus. Switehing from one to the ocher is carried ouE by IC6 and IC10
dat,a selectors when the block decode is dec,ected by IC3 pin 9 which decodes
IC8, nemory block 5C0OH. IC7 is the daEa bus buffer for IC8.

89. IC2 and IC4 provide decoding and a11ow data to be read from ICI 'Timing
signal port' and writ,ten to ICl2 'Display enable latch'. Various tining
signals are provided on ICI for self test purposes; to ensure correcE tirning
slgnals, and provide blanking on access to the Alpha nenory (che Alpha nenory
is only accessed by the microprocessor during line blanking periods).

90. The microprocessor can also qrrite to IC12, Dlsplay enable latch to
cont,rol which aspects of Ehe video can be gated ihrough t,o Ehe vldeo mixer.
IC9 oonostable generaE,es ten narrow flxed horizont,al gracicule lines, these
are Eriggered by transltlons of the I{ORIZ GtulT signals (820) originatlng oB
AC01 Tlning board. The remainder of IC9 could be used to generate srnall tick
uarkers coincident rrtth the st,art of the LGW although these are noc now used,
they can be generaEed nerely by setting the appropriate biE in IC8 RAI'I

location.

91. Gatlng 1s carried out by ICliarb. Assuming tro oicroprocessor
interference, data ls elocked out, of IC8 every scan llne by clocking ICs
count,er ac llne frequency using the BL l.iliD (brightline window) signal. Each
output blt from IC8 is routed vla approprtate gating \riEh the'window'and
enable signals to Lhe 'VLdeo nixer' as follows :-

Llne A and B vla ICl3.

Marker, Brightline and Vertical gracicule via ICll and IC14

Alpha video via ICl5b.

The relatlve brlghtness of the vtdeo signals is pre-set by RI1-P.16
and final buffering is provided by IRlrTRz and associaced conponent,s. Video
blanking is applied by 1R3, driven l,y an inverted VTDEO BLI',IK signal froru A7
via ICt5c. The video ouEpuL is taken fron pin 817 to the c.roE., ATOI/l
board! SKl pin 4"

Chap. 4
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gZ. The software linits access to IC8 to blanking periods only othervise
video glitches would occur where lncorrect, data is available durlng the LGW

period-. The display enable latch ICl2 is accessed whenever eiEher A'B' or R

channel is selected to switeh on the appropriate line displays.
Alpha senerat,or (ACO5)

Clrcuit diagran : ChaP. 7, Fig. 4

93. T'he function of the Alpha generaEor board is to provide memory napped
alphanumeries to the c.r.E. as a 4L columns by 25 rows display giving i025
characCer locations. Each characE,er comprises a mat,rix of 8x6 illurolnaged
picture elements or (pixels), vertically spaced by 2 elenenEs. The nemory is
tonfigured such Ehat addresses increase by 1 frorn bottom Co EoP and by 25 fron
left to righe across the tube face.

Chap. 4
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25 \\x'"
RRlffiI
Sffi | , "r"'".'."1****{ 1TJJJJ-L1 I
L{J.JJJ.](
H++++l) 2 elernent sPaeing

000100
0010 10
0 1000 1

4L 010001
0111 l1
0 1000 1

010001
000000

1000

i{ 6500
Vol. Z

010000
010000
0i0000
010000 4c
0i0000
010000
0lI1tl
000000

Typical ASCIl data
fed fron Character generaEor

to foru the characters
'A'=41 and
'L'=4C

rlllll
5 Scan llnes
on lst frame
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94. The alpha memory block has 1024 locat,ions, although 1025 locations are

napped (this will cause any characEer wrltten to the base address to also
.pp""r on Ehe cop right hand corner of Ehe disPlay) ' In this board, as '*Lth
elilZ/ACO:, and eCb4/f, the nemory is switched beEween two sets of address
lines - microprocessor, and Einning signals. The Eining address requi-rements

for Lhis board are differenE ln that each of Ehe locaEions (e.g. VZ4) must be

addressed for six consecutive scan lines followed by a further six for Lhe

following 25 locations and, so on for all of Ehe 41 columns. Ihis is achieved
by a divide bY six circuit.

95, For the purpose of the display there is no difference between first and

second frame (interlace) so a characLer bl,rck will in facE acEually occupy
twelve interlaced scan lines. The meoory contains data (0-255) which in Eurn

is used to address a characEer generaeor which holds the actual picture
elements required to roake up the characEer on the screen. Ttle standard ASCII

coding is used Eo generate Lhe characEers, and bit 7 (MSB) is used to'Flash'
t,he character to give extra enphasis to Error messages etc. on the display
trace. IC2la,b, provides the gating and conversi.on in polarity for the alpha
bright up video signal outPut aE pin A6.

96. The alphanumeric memory (1Kx8) comprises IC6' TC7. This nay be wriEten
to as though part of the microprocessor rnemory rnaP, but is not read back to
the microprocessor. Swicching between nlcroprocessor and Timing display
addresses is carried out by IC8, IC9 and ICl0 w'ith each pin I asserted logical
'Lov'to selecE the nicroprocessor address. The Bemory block is decoded at
5SOOH for I K by ICl, rhe data bus buffer IC4 belng enabled by ICSc,d; gating
together the enable and MEI'II^I signals.

97. The Eining add,ress ls generaEed by Ehe divlde by six circult comprising
TC2/1C3, this le tliggered at line raEe by the BOL signal at Pin A9' The

output,s of the diviJe by slx circuit are used to address the three leasE
signtficant bits on IC17 Character generator' data being arranged such that
adlacenr rows (left to right) of the pixel data for each character is held in
adjacent, ascending locations of IC17 nemory.

9g. DaEa fron 1C6/LC7 311li provides the resainder of the Character generator's
address Lo read out of 25 consecuclve locatLons during each line scan as shown

previously tn Fig. 10. ICIT Character generator data output is theo loaded
tr,to IC18 parallel in, serlal out register at the beginning of a plcture
elemenr and shifred our by LINEx329 (A32) (LINE being L5.625 kIIz). when Ehe

next Rl\l,t locatlon is addressed, at LINEx3ZS (B21) (S indicates synchrouized) l0
pixel outputs will be generated f or each plxel verEical lj.ne, the last Er"o

eleEents are used "" "p""ittg 
blanks and are kept at logieal .'low' level' The

serlal outpur of IC18 is finally gated at IC2la with ehe 'CharacEer flash'
circuit 1.ZZ/TcZ3, rhis is invoked when the data bit 7 is asserted high and

gates the outpuc aE, a rate of approxioateLy 2 llz'

99. IC2l.b converts the polariEy of Ehe signal Eo give a 'bright' alpha video
output at pin A6. IC20 provides a pulse approximately 100 ns generated by a
synchronized version of the LINEx32 signal, this is necessary Eo PrevenE any

shift in posltion of Ehe alpha characters which would otherwise cause blurrlng
on the display. IC20 also provldes blanking durlng the tlne that the video

RAM is accessed. ThiS function ls largely unnecessary noet because the RAll is
only accessed during Ehe line blanking period anyway'

Chao. 4
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100. The R.l\l,t address ls generated by ICl1-IC16. The latches ICl4 ' ICl5, ICl6
load the conEdnts of Ehe counters ICIl, ICL?, ICl3 when instructed by IC5a
pin l. Garing of the FR ffi and the 3dL signals together ac IC5a generate a

pulse co enable the COUNTER latches every six scan lines. At the start of a

scan line the counters are loaded wiEh the conE.ent,s of Ehe latches by the
mffisignal aE pin A3, this follows the BbT signal. The counters are then
clocked 25 times by the CK ARAC signal aE pin A2 to give a ioLal output fron
ICll-IC15 of 25 consecutive upward counts which are repeated for six scan
lines to fonn a column of characters. The latches are Ehen loaded wiEh the
address of the next colunn (This is the highesE counE reached by the count.ers
during a line scan). The FR ffi signal perforns this funcEion and rePeats
it for the next consecutive count of 25 and so on e.g. Count 0-24;0-24; C-24;
0-24i 0-24; 0-24; 25-49; 25-49; etc. The out pu t Ehen be ing conblneci to
provide the address for TC6/1C7, alphanumerics character R.A.l'[.
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Mlcroprocessor (AC1B)

Circult diagram : ChaP. 7. Fig. 5

lOi. I'he mj.croprocessor board contalns an 8085A-2 CPU ' an internal clock
generator operaEing aC a frequency of l0 llHz, I K RAM' up to 32 K EPROM

(depending on rhe selecEion of linl:s l-4), and buffers for the address and
dara bus lines. The clock freqrrency is divided internally to give a 5 M{z

operaCing frequency. Components and the interconnectlons on this board are
brlefly described below, a ful1 deseription can be found in "XCS 85 Users
i4anua1" published by Intel Corporatlon.

LOz. The purpose of ICl, CPU is to control the insErunent by means of the
address and data buses. It is an 8-bit NMOS mlcroProcessor with interrupts'
and feat.ures a rnultiplexed address/data bus. It ls compatible with software
in the 8080 series, but has two extra lnstrucEions available and operates
faster.

103. R2, Cl provldes porrer for P.XSET IN, Dl allows C1 to discharge when poe/er
ls swlcched off. Three interrupt lines are brought via the edge connector to
ICl. cpIB IIIT (BB) asserrs RST 5.5 line high. iffi (atq) is an active low
bus signal inverted by IC2a and fed to RST 5.5, thls ls used for spinwheel and

keyboarri interrupts. mF (B4) ls another active 1ow bus signal not used at
present but rnade available for future expansion.

104. Address and Data buses are rnultlplexed, pins A8 - A15 are output-only
lines carrying the hlgh-order byte of memory addresses. -{D0 - AD7 are
bi-directional lines l.rhich output Ehe low-order byte of nemory addresses and

also double as a bi-dlrecEional data bus. ICl5 latches Ehe Low order address
lines A0 - A7 on receipt of the ALE (Address Latch Enable) pulse from ICl.
ICl4 buffers Ehe high order address 11nes AB - Al5.

105. ICll bi-di.rectional data bus transceiver dlrection is controlled by the
mlcroprocessor's RD line. ICl5 buffers the follow{ng inlscellaneous b,ontrol
signals; m, m, CLK, Fm, Rffi', iTMmS. The 5 W{z clock ICl, pin 37 ts
lnverted by IC2f to elinlnate dlsplay jltter due to noLse spikes present on
the negarlve half cycles. The CLK signal 1s also fed in para1lel Ehrough
IC15 to glve extra drive, R5 prevenEs display jltter by damping any excessive
ringlng.

106. Address lines A14, A15, are used to decode four 15 K address blocks via
IC3a, 000011 - 3FFF, 4000H - 7FFFH, 8000H - BFFFH and COOOH - FFFFH. Block
8000H - BFFFH ls further decoded by IC3b vla address lines A12 and A13 to give
rhe memory napped port block 8000H - 8FFFH. The 8K x I bytes of RAM

(read/wriCe) provldes the work space and instrunent storage for the 6500 and
ls a{dressed contiguously. 1C5 decodes the four RLrY select lines for ICl7,
18,19,20, mapping the BK RAl,{ into the upper half of the 15 K block specified
by the ffi signal.

107. Memory locaEions are accessed when Lhe RA.ft signal is asserted 'Iow' Eo

enable IC5, the high order address li.nes A13 ,Al2 ,Al I , deternine the decode
ourpur (ffi - ffi3) whlch in rurn enables one of the 2K x 8 RAI{ rnemorles IC17

- TC1O assertlng a CS logieal 'low' slgnal to pln 18. Elght data lines Il0 -
D7 and eleven low order address lines A0 - A10 are ccnnected in parallel to
the memory bank \CL7 lCzO. ICII ls an octal bus transceiver and fonts a

bl-dlrectional buffer to a11ow daEa to be elther wriEten to the RAH (when ICll
pln 1 is'high') or read from che RAM (when the ffi signal ls asserted'low').
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108. IC3r5r6 provide address
port address blocks and are

Block Select Signal

ROM-0"

Tolt T
ROM 2

EMT
ffiffi
RAM

bus decoding for the
def ined as 'follows :-

Descript lon+

8 K EPROM

16 K unsynchronized

Delayed version RAM IINS

defines 15 K block at 4000H
or C000H depending on link

selectlon

Memory napped PORT

block selecE

Generaces a wait state
of clock period (200 ns)

r{ 6500
t/o1. 2

RAM, EPROM, I!'IPUT/0UTPUT

Clrcuit reference

TC7

rc8

rc9

IC 1O

i{ot used at present

TCL2

IC4b

rc 13

cq

PRT

READY
(I,1AIT ON FRT CENEMTOR)

ls delayed by half of one clock perlod.
stable before ffi ts asserted low.

109. Llnk I allows the RAM block to be selected Eo normal (t"nV) operation
location (4000H - TFFFH), or an expanded (ExP) operation (c000H - FFFF) as
shown 1n Fig. 13. As each IC ls accessed indlvldually che 1ow order address
lines A0 - AlO eomplete Ehe address to specify which of the 2048 locat,ions are
to be read out or wrlEten in to. The selecEed signal ls passed directly to
IC1S pin ll (ffiffi) and also Eo the RAl,t synchronLzer, IC12 where Ehe signal

Thls ensures thaE the address ls

110. R]\l'l synchronlzgr IC12. Spurious addresses can occur nomentartly as the
aboveare.T'lresecouldcausespasrnodicoperationof
che Effi slgnal and as a result undesirable swicching of the address
nultipl,exers on boards AC02/3 and AC05. This would also result in unwanted
glitches in the <lisplay. To prevent Ehls from occurring the start of the RIfr
signal ls delayed until the address is settled.

lll. The decoded E[fr insrructton ac LKl pin 2 ls taken E,o IC12 Dl input
(pin 2). IC12 is clocked by the ai_gfne edge of the CLK (pin 3), this w{11
occur when the address bus (ana ffil) are stable. The Ol output of the flrst
flip-flop (pln 5) is taken to IC16 (pin 17) octal buffer.

ll2. Ttre second flip-f1op of ICl2 will subsequently b,e cl-ocked at the end of
the read or wrlge cycle via IC4d and IC2d for which the ffi was asserted by
the rlsing edge of either ffi or 6 slgnals. This clocks '0' into Q2 ouEput
(pin 9) rhich-""t" 01 output (pin 5) to'l'assertlng ffi'high', see Fig. 11.
Fl-ip flop 2 is preset Eo 'L' when the ALE is returned to logical 'high' via
lC2e.
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Address lincs chongc stote
I

?

Address A0-A1 5

CtK (pin 37)

(IC12 pin

EorTR

RA'IY

Flg, it RAI{ Select Tlning waveforms (AC18)

113. READY instruction, locations 8000H - SFFFH are reserved for INPUT/OUTPUT
port@gdecoding.ICi3Waic.on-portcircuitoperateswhen
A12rA13 address lines are'high'giving a logical'hj-gh'READY instruction to
ICI pin 35. The operaEion of the CPU is directed into read and wriLe
sequences called M,achine cycles. These may contain from 3 to 6 clock cycles
(or T states) with the instructlon feEch MCI containing a nrinimum of four T

states and Ehe remainder three.

114. Slower INPUT/oUTPUT devices requlre more time to respond therefore it is
necessary to increase the length of Ehe trfR or RD signal. Provision for this
is rnade by the abllity of the CPU to generace a'Wait, clock period'. The
READY slgnal line is sampled by the CPU at the clock period T2, if this ls at
logical'Lotl'a Walt clock period will follow, further Walt clock periods
would be generaEed until the READY slgnal line is asserted 'high'. One l,/ait
clock period only is required by 6500, the clock periods and si.gnals generated
in the first machine cycle are shown in Fig. 12. ICt3 'Wait-on-port' clrcuit
holds the READY line 'low' for one count (approx. 200 ns) then asserts 'hlgh',
the next clock period T3 then follows.

ll5. A Fffi fffiT) signal is derLved when elther 6 or ffi. ltnes are gated with
A12,A13, address lines via IC3b, IC4a, IC4b and Ehen buffered by IC16. PRT

is asserted 1ow r.rhenever a port (address 8000H - SFFFH) is accessed for either
a read or write operation. Tining requirements cause some noise spikes on
the output latched address lines, these are caused during the transiElon from
Data to Mdress and are Eo be expected.

116. Read operatlons, the 6116 type ICs have two control inputs G (pin 18)
and fiffit]i''..'F Each of the ICs I/o pins (g 17) arg effectively
disconnected from the system bus rvhen dS is 'high'. tnlhen G is asserted
'Low' one of Ehe IC pairs are enabled and Ehe l,lE (I{EMW) slgnal deternines
whet,her a Read. or WriEe operaEion is to be perforned. Inlhen IE is 'high' and
G'low' the 6116 will output the addressed read data Eo the system data bus.
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RD

CLOCK

A8-At 5

ADO-AD

ALE

CLOCK

READY

Feteh instruct,ion uachine cycle

1

MCI [lC2

Ti T2 T3 .t"q T1 T2

High order byte 
lunspecifiedf

low oraed.fno.,. inscruc- \.. /
_bll!" I l\ eion byt,e /f \ / \

Latch
low order
address
byte

Fetch lnstructlon Decode instruction

The wait clock period

MC1

TI T2 T3 T1

I

Flg. LZ Machlne cycle Wait state and F rtch lnstruction (AC18)
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117. Write operatlons, a write operation requires both the ES and E (f'l-ffqW)
signals to be asserted '1ow' to the point where the earlier of the tr^/o goes
'high' again. Addresses must
althorrgh data inputs nay change.
DATA IN period at the end of the
location.

remain stable for the entire write cycle
The data inputs which are stable during

write tine will be written into the addressed

rr)

(2)

/?\

RAH testing. A self test is carried out at power on. A11 RAM is
cleared to'O'and all RAI'{ is given a non-destructive chequer board
pattern test. Tiat is to write and read OAAH and 055H. This test
does not check for decoding errors or pattern sensitivity errors,
but is fast. Should that test fail LOCAL and SHIFT l.e.d's will
flash alternately and an indication of the fault will be shom (see
Operating l.Ianual, Chap. 3-1 for details).

EPROH testing. A checksum test is al-so performed on all EPROI{s at
power on as part of the SELF TEST. A checksum byte is set to zero
at assembly tine. A special loader prograrn replaces thts byte
with a value whlch results in a checksum of zero. The checksum is
the sum of all bytes in the EPROI! evaluaterl modulo 256.

A RAI'{ test also runs
instrument operalion.
routine is ca11ed. A
test should resurne when

continuously in the background durlng
The test is activated every tirne the delay
pointer is maintained to indicate where the
the delav routine is next activated.

Software Link options (ACl8)

118. To enabte increased versatility, three Link options are fitted to this
board allowing further expansion of address space and the selection of an
integral diagnostic ROl{. IC5 decodes four 2 K RAM select lines for
rc17,18r19,20 mapping the B K RAM into the upper half of the 16 K block
snecigiu,l 1-,y Tffi.

119. TC6 decodes the lower 32 K of address space in 4 K blocks, pairs of which
are gated by IC2l AND gates to give 8 K block select signals for EPROI{s
IC7,8,9,10. Link 2 allows the upper 4 X of IC9 to be deselected when
operating in unexpanded mode to prevent conflict with the display generators
located at 5o00ll to 5FFFH. Link 3 al1ows TC10 to be rnapped at 6000Ir - TFFFH
(expanded operation), or permits its use as an integral diagnostic ROlt located
at 0000H should l,ink 4 be placed into the TEST position. Link I selects the
natt bloct< for either NORMAL (4000H - TFFFH) or EXPANDED (C000H - FFFFH)
operat ion.

120. Optlon One, this option enables the user to operate with earlier issues
of Software (up to Issue 4) with the four links fitted in the positlons shown
belovr. The resulting l4emory map configurabion is also shovrn in Fig. 13.

l;
LYI pins 2 & 3 connected, (NORHAL OPEPATI0N)
LY.2 pins I & 2 not connected.
LK.3 pins 2 & 3 connected, (NORMAL OPERATIOII)
Lff.4 pins 2 & 3 connected, (NORI,fAL OPERATIOII)
LK4 pins 1 & 2 connected, (TEST: in this position diagnostic

ROM is selected at location
0000H - IFFFH in lieu or AbiiT).
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121. Option 1\ro (Expanded ROM to 24K), in this conflguraEion Links I and 2

whenGfGffiro EXp, access an additional 4K of ROlt via IC9 (deselected in
NORyAL mode). Link 4 can be positioned as shown in Option one.

LIr.l pins I & 2 connected, (EXPAIIDED OPERATION)

LK2 pins 1 & 2 connected. (EXPANI)ED OPERATI0N)

LK3 pins 2 & 3 connecEed, (NOP-YAL OPERATION)

LK4 (as for OPtlon one).

Three (Addltional Rol{ to 32K), this opEion al1ows for future
has not yet been lntroduced. I-lp to 32K of Rol{ could be

configuration if the diagnostic ROM is deleted.

LKI pins L & 2 connected (EXP-A'ITDED OPERATION)

LK2 plns I & 2 connected (EXPAIIDED OPERATION)

LK3 pins I & 2 connected (EXPANDED OPERATION)

LK4 plns 2 & 3 connecEed (lIOPlfAL OPEMTION)

Chap. 4
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In-Out Board (LCO9{})

Circuit diagran : ChaP. 7' Fig. 6

L23. The functj.on of this board is to provi.de the X Rarnp; X PloEter; Y

PIott,er; Auto zeto and NuIl voltages, t,hese are all controlled by the
microprocessor. Other functions include Ehe SYNC sensing circuit, E,he outPut
of which is fed Eo a port. Anoeher port is provided for E,he cont,rol of Ehe
plotcer, providing the pen-lift control and disabling Ehe plotter drives when
this facility is noc being uEilized. Decoding for Ehe GPIB board memory naP
also t,akes place on ehis board. If the mi croProcessor i.s noE running, no

control of any of the above nentioned funcEions is possible.

L24. Deeoding of nernory map locations is provided by TCz' the board being
select,ed when PRT (port enable) line is 1ow and A10 high. IC3 decodes two
Deviceselect'linesusedontheGPIBboard;theseare,themffiEffi
acEive 'Low'signal at pin 86, and GPIB SW active -high- at pin 87' both are
decoded on t,his board so as Eo linit Ehe number of lines to be taken to che
GpIB option. This reduces the possibiliEy of pick-up and also allo,,rs the
option to be used without uodification in conjunct,i.on with oEher instruments
where che address ruay be <iifferent.

!25. Four DigiEal-Lo-Analogue converters (DeCs) are used on this board' two

sE,andard 8-bil ZN 425E and Ewo l2-bit PD 7542. All have the analogue volEage
ougput adjusted by OperaCional anpli.fiers to E,he required leve1 and range.

L26. AUTO-NIILL DAC, this comprises IC6, latch, TC7 ' DAC, and IC8a, op-anp
givinmnalogueoutputdependingonthedatawriut'enEothelatch.
iti" outpuc is fed. go ACl2 and is used to ad j ust the signal channel
performance and enhance E,he accuracy. The outPut is adjusted during the
AUTO-ZERO operation, one set of adjustnents per range, Per channel.
Successive approximations are nade until Ehe -correct- volEage i-s reached,

i.e. the most significant biE (llsB) will be Loggled, then each bit in
sequence, down tJthe LSB, after each adjustment AC12 will be analyzed by Ehe

microprocessor. A table of nu1l data is held by Ehe nicroProcessor and the
correct value is selected as the ranges are altered Eo suit Ehe signal level
and,/ot channel selected,. ln calculatlng each bit a series of readings
(wighout correction) are taken. Each is compared with an ideal -floor' value

corresponding to Che lowesE entry in Che Log conversion table' Since Ehere

is considerable noise presenc ac this low power level, averagj.ng of llany

readings is required. since the log table is non-llnear the effect of
averaging nany readings is to create an artificially high value' A weighuing

syst,eo is enployed Lo avoid t,his. Readings above ehe 'f loor- value are

asslgned a weight of 'L'and, those equal to the -floor- value'Q" Ihe

ereighting vatues and not Lhe ADC readings are t'hen averaged and the staEus of

Ebe curren. bit in Ehe successive approximaEi-on is <iependent on whecher the

result is greater than 0.5. Nulling operaUions assume thal no r'f " Power is
applied. A check is nade for a detector present by reading the temperature

sensor.

127. Y-RAUP/PLOTIER PRM: -,1" a sinilar way to the cj-rcuit described above

IC9 latch, ICl0 DAc, and liz ICSb provides an analogue volEage outpuE during

the pLoT mode. In this roode of operacion the PLOTTER Y DRIVE ouePut aE Pin
pL3-4 is 0-r0 v and Rg provides the adjustuenE of Etre plotter Y-Ranp

full-scale deflecti.on.
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I2g. x-RAl{p/PLoTTER DRIvE. ICl4 is a 1z-biE DAc compatible wirh Ehe

microternal4-biEregisters,Mostsignj'ficanE'l{iddle'
Least significant and a latch (or conversion enable). The rnicroProcessor
wriges in the required digital code and when compleE,e, strobes the latch
regi.ster - which in turn uakes t,he conversion. The register addressed is
deEermined by address lines A0 and A1 applled Eo ICI4 pins l0 and Il' the
output curreoE drawn by ICl4 pins I and 2 is then converted to a voltage by
rc 15.

Lzg. ICl4 is a rnulriplying (inverting) DAC w:iEh a reference voltage derived by

IClla and D4 which E,ogether provide a -10 V reference, pre-seE by Rl2. D4 is
a -6.2 V Zener and RI3 provides the correct bias. CapaciEors C22'C26 ensure
a noise free reference. The analogue voltage at ICt5 Pin 6 is fed Eo the
Ranp outpug via PLl and through relay RLI to PL3-l (PIocCer X drive).

130. When Che PLOT node is not in use RLI is de-energized E,o Prevent spurious
plotrer operaEion. This is controlled by IC5 and TRL, pen-lift is also
controlled by IC5 via R28 and fR2. TR2 is a high Power Darlington Eransistor
an4 is used here because high vol|ages can be returned from some X Y PlocEers
(frou t.he pen-lift relaY).

l3l. AUTO ZERO DAC. IC12 DAC requires 4 ports and occupies a conEiguous
aaareffiil2fZn co 8207ti. operaE,ion is sinilar to EhaE of ICl4 and the
same -6.2 V reference volt.age is used Eogether wiEh IClzb to give a +Il V

reference at LCLZ pin 15. Current drawn by IC12 pins I and 2 is then
converted by ICl3 go a volrage output in the range 0 co -1 I V and fed Eo Pin
BI. A correctly zeroed display will show noise (grass) at an aPProximate
level of between -60 and -50 dBn. IncorrecEly fed voltage r,r'ill result in che

display showing a lower or higher readi.ng - possi.bly a flae line <-60 dBn or
noise around -45 dBo or higher. The voltage out,Put at Pin 81 in AUTO ZERO

node is approxinately -3 V and -4 V deceruined by R16 connected to ICIIb
(-O.Z V reference). The zero value is calculated for each of t'he three
chopper anpli.fiers. The Autozero routine calculates a table of values which
are referenced whenever the input channel of the signal processing system is
changed.

L32. SYNC INPIru DETECTOR. IC16 deEects the -high- X2.5 V, and'low- <-2.5 V

inp.'ffifedinfromtherearpanelsYNcsocket'.The
detected outpuE is then applled via lClbrc to the data bus line D0. ICIb'e
comprises Ewo E,ri-state buffers which are enabled by TCZ Pin 7 asserting
logical 'Low' to select Ehis Porc.

133. Durlng normal operaEing conditions t,he X Raup is used t,o drive an

external s\ireeper over all or part of its frequency range. In PraeEice a sec

of values is obrained/ca.LculaEed in the RAiY stcre as sec, by Ehe Fl , F2, STAR'T

and STOp f i.gures, entered by means of Che keyboard. Fl corresponds c'o 0 V

(0000H) and F2 to l0 V (FFFH) hence Fl <START <STOP <F2'

I34. As the 6500 sweePs from
corresponding Eo Ehe Posltion
rhis is sent to lct4 DAC before
poiut.

Jun. 84 (An. 2)

START t,o STOP a value ls read f rou nemory
of update across the screen (0-421 posiEions),
the measurenen! ls nade aE each successive
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A-D svstem and 1og converslon (AC11)

Circuit diagram : ChaP. 7, Fig. 7

i35. lhe function of this board is to provide Ehe analogue-co-digital
conversion on a 0-10 V signal input. The microprocessor reads data fron this
board in log form converted by two look-up Log PRO'YS rat,her than in linear
form. WiEh an inpuE signal of l0 V, daEa of 0 dB is read, t.l-ith a I V input,
data of -10 dB is read etc.

136. Because Ehe log table contained in the PROMS is compressed near the uPPer

linits (1og law), a Range shifting circuit is used allowing al1 the data to be

included in just Ewo PROMS.

L37. The board also eontains E,he laEch for Ehe control lines used by the
Signal channel (AC12 and AF03/1 boards) for channel and gain select,ion and for
enabllng tenperat,ure measurenents, These are mount,ed on rhis board to
prevent digital noise creaLed on the microprocessor bus fron being injected
into the signal processing stages. The ADC StaEus port IC20 provides
lnforraation re the conversion - whether valid, top-of-range, boEtom-of-range
so EhaE necessary corrections can be nade if required Eo the signal channel
gain seEtings, i.e.

Conversion compleEe.

0ut-of-range - indicates ADC outPut word is outside the desired
linits.

')

I.

3. Under/over - Indicates whether galn should be increased or
decreased by l0 dB.

f38. To ensure accuraEe operation, the A-D converter is only operated over 90%

of lts range (I0 V to I V, or 0 dB to -10 dB) prevenEing large quantization
errors in log conversion below thls.

139. The 'boctom-of-range' detect is a lz-bii cooParaEor
of values below -12 dB; as each galn sEage ls a factor
galn, thls results ln a 2 dB overlap between ranges
detecc selection ls perforted by 0R gages decectlng all
laverting).

140. IC3 is a lz-bit (ADC-80) successive approximation
capable of perforraing a full i2-blc conversion in = 26 v

that the conversion is performed w'ithouE the neeC for a

circui u ( the E,ime ls of the same order as the 'f ree
cycle, for details see ACl2 paragraphs).

detecting conversions
of l0 difference in

. TLre 'top-of -range'
'0's (the ADC-80 is

A-D converter whlch is
s e I''he speed j"s sucfr
sauple-and-hold
' tlme in the chopper

141. IC3 could
cornnon strpply
on board AC12.
seParate t 15 v

Chao. 4
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cause unwanEed fast, swltching spikes to be fed back through a

1lne to affect the hlghly sensltive chopper anplifier circuits
This possibi.liry is avolded by supplyi"ng board Ac11 with

digital supplies.
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L42. The signal input is first buffered on board AC12 and then fed via pin A7

to IC3. A CONVert, conversion pulse of approxlnately I us duraE,ion (free
running eTlthout mlcroprocessor intervention) is derived frour ACl2 chopper
dri.ve signals fn/2 (7.8 kHz) and is applled to IC3 via pin A10 and ICl3d, to
initiaEe each conversi.on.

143. It takes approxinately 26 us to carry out the 12 bii daEa conversion.
0n eomplerion an END 0F C0NVERSION (STATUS) pulse is seE ac pin 22 which is
f ed to IC20 ADC st,atus port. The mi.croprocessor tests Ehe sEaEus port to
determine when a conversion is cornplete. The dat.a read must be conpleted
within 38 us, before a further conversion takes place. Decoupling capacltors
C8, C9, C4, C5, prevent current glitches from causing int.erference on the
Signal channel.

144. Top-of-range/Bottou-of-range deLect,s, TC7, IC8 and IC9 form a 12-bit
conparaEor looking for a value from Ehe A-D converter corresponding Eo -12 dB
(or less) indicating that Ehe current selected range has insufficient gain.
If this is confirmed a signal is fed Eo IC20 pin 6, or pin 4 (via ICl3b).
This signal ls coupled vriuh a Top-of-range signal generaE,ed by ICl1,IC12,ICl3,
when all IC3 data output,s read zero ( indicating t,haE a range change is
required). The two signals combine at IC20, the UP/DOWN signal determlning
in which direcEion the range is to change.

145. Log dara PRolts ICIS/ICI9.
PROMs and nainEain sirnilar
IC4,IC5,IC6 and ICi4, ICI5, ICl6
adjusting which of the ADC bits
in the range uhe Cata is and is
signal over the l0 dB range.

To corapress the 1og data coniained in these
resolution Ehroughout the 0-10 dts range,
perform E,wo separaEe resolutlon shifts by

address Ehe Log PROMs. This depends on where
necessary to prevent visual degradaEion of the

L46. Conslder the memory rnap shown in Fig. 14, in the area (I), due to the
high resolution data at, adjacent polnts would be almost ldentlcal. Because
of Ehis only the most significant lO-bits of the ADC's output daca are used.
Address lines A2-A10 are routed via Range/Resolutlon Shift L'B' inpucs and
then ICI4-IC16 'A' inputs to the EPROM ICIB/ICI9. Address line .{Dll controls
IC4-IC6 (vj.a ICl0c), ADl0 and ADll lines together contrcl IC14-ICt6 (via
ICl0a) and ICl8,ICI9 (via ICl0a,IClOb) to give an EPROM address once every
four A-DC counEs.

L47. In area (2) address line ADl1 direcEly controls IC4-IC5 and Ehe'A'
inputs carrying lines ADI-^A,D9 are routed through Eo IC14-ICi6 'A' inputs to
give an EPROM address once every Clro ADC counts.

148. In area (3) when both AD10 and ADll address lines are loglc'high'(IC3
ls an lnverting ADC), the address lines AD0-AD9 are connecEed directly to the
'B' inputs of the second Range/Resolution Shift nultipiexer ICl4-IC16. This
gives an EPROM address on every ADC counE.

L49. ICIS contains t,he nost slgnif icant byte (llSB) of each of Ehe 16-bir 1og
values. ICI9 contains the least significant byt,e (LSB). The two porrs are
located in the l{emory map at adjacent locations enablir.g a fast double byte
load by the microprocessor. IC18 and ICl9 are penlanently selected, and only
the oucput enable pin is pulsed when selected. IC22 provides Ehe nenory nap
decoding for the board enabling the reading of LSB, MSB and STATUS, and
wriElng of a control byte to TC2L, Range and nultiplex latch.
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Slenal channel (AC12 & Af03 / L)

Circuj.t diagrams : Chap. 7, Figs. 8 & 11

150. The three signal channels ArB and R are coubined on Che two boards AC12

and AF03/1 and are described in this secEion EogeEher for convenience.
nfOl/l.board is mounted directly behind Ehe instrunent's input sockets to
ensure Lhe least, possible noise pick-up from coupling wires and connecE,orst
AF03/I also provides the initial anplification and EenperaEure sensor
detection.

151. The detectors used wlll provide a voltage ouLput in the range IUV to <2V
to cover the dynanlc range of Ehe lnstrument,. In the lower volcage outPut
region the outpuc w111 be proportional Eo Ehe incident power Ehis is known as
th- square 1aw region, as input Power =Pi .. Vi2 * Vo.

L52. The detectors provide only a d.c. signal which is carried from the
detecgor on two lines (a third, earth line ls also used as a volEage reference
polnt), boEh d.c. slgnal llnes are taken to high inpedance inputs with Ehe

shortest interconnectlons possible, otherwise curreot, reUurns generated would
create a voltage which would coupletely sltamp the slgnal at low levels. An

f.e.t. chopper circuLt has been used to provlde the htgh gaLn stablltty
requiredr atry instabilltles belng linlEed !o a.c. gain/shape variations which
can be rninimized and correcEed for ln later stages.

153. If a sweep speed of I00 us is selected each of the 422 neasureBents
coverlng aLL 422 measurenenE points must be coupleced in approxinately 250 us'
therefore at least one cycLe of Ehe chopper is necessary t,o achleve a good
respoose. The speed of the chopper then should be greater than 4 kllz.
Ilowever in order to reduce the lnherenE noise and pick-up from che adjacent
c.f,.8. radiatlon at line frequency (15.625 Ez) che chopper has been
synchronized to half thls (7.8 kIIz) eo provtde the requlred speed and at the
sa11e tine nlnl.mlze the effects of c.!.t. scannlng radlatlon by belng
synchronous lJ-ith it.

154. Signal processing ls controlled by the microprocessor vla an I blt Port'
(SET GAIN, location 8804). Three stages, each of which oay be swltched to
elther high or low galn give six 10 dB range selections. A three blt signal
specifles selecElon of each of the three measurement channels, ArBrR or
opElonally selects the detecEor Lemperature sensor for that channel. A
further 3 bit signal ls used for galn swltching. Ihe gain 1s prograumed by
setting conbinatlons of these blts to select Ehe range that wlll maintain an
output voltage bet,ween 1-10 V. Range swiCching is requested by hardware ou
ACll board.

155. Ttre f.€.t. choppers generate a p-p a.c. slgnal equal to the level of Ehe

detector d.c. which ls fed to Ehe first stage anpllfler. This is preceded by
a swltchable + 100 allenuaLor to provlde the flrst galn select switch. Al1
chree channels, identical up to this polnt are chen connected Eo a Bultiplexer
froo which a single output is buffered and fed Co AC12 board for further
processlng.

156. A Ee6peraEure sensor uounted ln the detector head provides data for
temperature correctLon. The sensor eomprises a slmple base-ellleter junction
and is biased vla a constant current to glve a speclfic voltage at a speclfic
temperagure. Ttre coefficlent of thls junction volEage ls used E,o sense the
Eemperature varLations and AF03/I teuperaEure sensor clrcuit gives an
arbltrary, but conslsteot output volEage from which the actual EemPerature can
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be deternined by a calibrated cable held in the microprocessor memory. The
switchlng of thls is carried out on ACl2 and t,he output is applied to Ehe nain
SC, IC3 on board ACll. Figs. 3 and 4 show the overall sec-up.

L57. The signal ouEput frorn AF03/l is coupled Eo ACl2 via SKl and SK2, a
deglitch circuit at the output of AC12 prevent,s noise spikes previously
generaEed by the f.e.t. chopper from either lioiting the gain stages or being
inEegrated wlEh the signal. These noi.se spikes are instead removed by the
action of AC12 ( IC9) which aces as a saraple and hold, holding the volt,age
present, jusc before Ehe spike occurs Eo a fixed level throughout the duraElon
of Lhe spike.

i58. T\lo further scages of anpllfication are employed, the 2nd stage anpllfier
ICI provides xA and xl00A gain and the 3rd scage anplifier IC3 xB and x10B
gain. The a.c. signal is resEored t,o d.c. by a phase synchronous det,ector.
A further sample and hold clrcuit operates synchronously wiih the chopper
circuiu and Eakes a srnall sample of each half cycle of the chopper waveform
and rnalntains this voltage on a capacitor, the difference being detected by an
inscrumenE,ation anpllfier to provlde a d.c. signal. The signal is Ehen
sunned wiEh a Nu1l voltage whlch ls calculated by the ricroprocessor when an
AUTO ZERO operaEion is correct,ly perforued. This operatlon is necessary
because differenu R-C time constanls on differenC ranges affect the €1.c.
signal's shape and nust be corrected for.

159. When null values are correctly calculat,ed the oucput of Ehe DC amplifi.er
stage with no incident power on the detector w'ill be 0 V. The signal output
is flnally switched by a nultiple:<er and buffered to provide boch signal and
Eemperature volEages to be applied Eo the A-D convert,er on board ACll. The
signal is also clamped co prevent, negative excursions from daraaging the ADC,

160. Board de"crlptlor (AF03/1).. lhe circuit dlagram illustraEes only one
ortncircuitsactua1lyficted.,A''channe1shown
on the circuit has compooent numbers ln the series 100-199. 'B'and'R'
channels are tdentical and have for convenience been onieted from the clrcuit,
'B' channel cotrponent,s are referenced in che series Z0O-299 and its output is
conneeE,ed co ICI pin 5. R channel componenEs are referenced 300-399 and its
output is connected c,o ICI Pln 6.

16l. Chopper and lst scage Amplifier, TRlOl and TRl02 fort a serles/shunt,
f.e.t-chop-per. The drive signals to Che gaEes are fed via R124'R125rRl28
fron IC3 and IC4. IC3 buffers and IC4 inverts Ehe chopper conlrol signals
rvhen channels are selected so that the f.€.t.s are alternately switched on.
The two control lLnes (f.m.1 and f.a.2) are generaEed on AC12' the signals
havLng a specific phase relationship to each other. This ensures t,haE a

pre-detemined on,/off sequence will occur on Ehe f .e.t.s.

L6Z. When ' !\' channel is not, selected, TRlOl will renaj.n open circult and
TR102 short circuj.t. I'he stopplng of the chopper preveoEs breakthrough and
possible saturaLion of unused anpllfiers. The selecti-on of Channel A is
carried out by the gating of f.m.l and f.m.Z. R124 and Rl25 prevenu current
spikes fron being introduced by liniting the available current.

163. R128 ensures thac che logic'high'(on) voltage does noE exceed = -1"3 V

(At high polrer levels the detector could produce a volt,age exceeding -1.5 V co

forward bias the series f.e.L. and cause breakthrough at the chopper
frequency). The junction of RI03/TR102 ls the polnt used for injection of a

voltage to coungeract sroa11 offseC voltages present, due to plck-up and chopper

$las'ut Jun. 84 (ArE.2)



H 6500
Vol. 2

spikes. This is the AUTO-ZERO voltage and is applied vla PLI Pin 3 and is
derived on board 

^COg/2, 
see paragraph Y-Rarnp/.l,utozerofPlocter drive for

details.

L64. R101 procects TR101 when no deEecEor probe is connected and acEs as the
stand,ard load when one is fitced. The chopper earth reference (STAR POINT l)
is starred on t,he p.c.b. Co prevent induced voltages fron producing errooeous
signals. DI03/DI04 prevent the OVA chassis ground and STAR POINT I from
varylng by nore than = 0.5 V. Al1 slgnal path returns are high impedance t,o

reduce Lnduced d.c. offsets. C101 a.c. couples the signal to the aEtenuator
and lst stage anplifier, the time constant C10L/RIZ6 = ms is chosen Eo give
opEimum signal transfer without degradation of t,he low frequency response
which would appear as a slope on t,he signal. This would result in an
accuracy or noise error. C109 renoves r.f. pick up by the detector probe
cable proEecting the lst SEage gain anplifier frou saLuraEion.

165. ICl02 is a digitally controlled dual, single pole changeover swiuch and
selects either Ehe enLire signal if swirched to one of the ranges 3 to 6, or
for slgnals of higher power levels select,s the +100 attenuator. The outPut
of ICl02 ts fed ro Ehe base of TR103, the base resistor being formed by the
attenuat,or when selected. A constant current flows through the base,
therefore a different d.c. volLage is generated at the base when the
attenuaLor is switched in. For these reasoos the value of base resistance
should not fall below = I Id2. When + 100 is selecEed R126 is placed ln series
and produces a Elme constant coupled w'ith parasiEic capaclEance on ICl02',rhich
affects the shape of the s1gnal.
R]05.

This can be counEered by adjustnent of

L66. Ttre firsc gain stage, TRt03 (a specially selecEed low noise devLce) and
ICl0l give a volcage gain of =300. R112,R109,R106 and R115rR108 forn bias
chains defining the current flow through TR103. Gain of Ehe st,age ls
determlned by Rll9, Rll6 and Rl07 foraing a feedback loop, and C103'R.102
defines Ehe low frequency response. Hlgh frequency response is decreased by
Clll reducing some signal noise. Ttrls in turn w111 widen the chopper splkes
to some extent, but Ehis effect must be ninlnal or Ehe integrated chopper
spikes will affect accuracy and drift perforDance. The value of Clll is
therefore empirically calculated. Rll0 and C104 form a d.c. feedback path
preventing the effects of eemperature variations. C102 and ClI0 give
protectlon agalnst radio frequency interference.

L67. Ihe overall galn of all three channels ArB and R are sec to ldenEical
levels adjustlng R119rR219 or R319 respectively, see Chap. 5, Maintenance for
derails. This anplifier typically provldes gain of :300 and Ehe noise
performance is such Ehat at =30 dBn on the 6500. there ls =0.1 dB p-p uoise.
As the 20 dB attenuator switches ac, about -15 dBn the noise figure aE -10 dB
is simi.lar.

168. IC1 nultiplexes the Ehree inpuEs Eo give a single output signal
controlled at, pins l and 16. Multlplex control lines l'10 and l'11 determine
which signal is Eo be selected and which chopper will be drlven. The
te6perature sensor is also controlled by these lines via IC5. Output fron ICI
pins 3 and 8 is buffered by the unity gain IC2 where C3 and C4 decouple large
current glitches when drivlng into AC12.
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169. TRlrRl5rRI6 form a sinple inverter to drive Ehe lst stage attenuaLor
switch ICl02, this is driven by the R0 line (PLI/6) fron ACll(A3) when
inst,ructed from the nlcroprocessor. C6 and C7 remove noise fron the t15 V

supply 1ines, C10 reduces pick-up noise from the t'C09/2 Auto-zero voltage
ltne. IC7,C8,C6 form a *5 V regulator whlch is referenced Eo 0 VA. This has
the effecc of decreasing ground noise significantLy and isolaEing Ehe digical
lines fron Ehe 0 VA li.ne.

170. Temperature seusor unlt, this circuiE, provides a temperature dependenc
volEage € tempera!ure. A Eenperalure sensor (base emitter junction) is
bonded near to the diode w'irhin the deteccor probe. The junction responds to
a terDperature change by a llnear change in volEage when biased w-iEh a constan!
current. The conscanE, current 1s provided by DlrR5rR9, R5 being selected
depending on Ehe actual Zener volt,age of Dl'rhich can vary by 57". This E,hen
ensures a constant current, within 22. R7rR8rRlO sets the rejerence volEage
for IC6 pin 2 and the required gain necessary to cover a 0-50uC tenperature
range is provided by R8.

171. Calibration aE a siuulated, 220C is perforned via R6 which adjuscs Ehe
of f sec, volt,age. The overall gain is seE, to =70 w.ilh the vol Eage seE rsithin
E,he region 0-10 V. This volEage can be selected Eo read by Ehe
microprocessor using the oain ADC(ACII) by a swiE,ch (ACf2,TCI? rnulttplexer).
The ouEput at, PLI/7 is routed to board AC12, Cll reduces nolse on the signal
whilst sEill naintaining a reasonsably fast response when channels are
switched over. A stable output, r,r-it.hin I ros is required.

L72. Board d"""$!ti*_(ACf3)_. The a.c. input signal from ArB or R channel
isfeuhede-g1itchswitchIc9Pin4.Ic9reaoves
Ehe chopper spikes developed on AF03/I by becorning high iinpedance during the
tirae that, Ehese are generaEed - the voltage is held on C5. Control of IC9 is
achieved by a DE-GLITCH(I{OLD) control pulse applied at pla 2, this opens Ehe
swltch when Ehe najortty of che splke has flnished allor.r"ing'live'slgnal to
pass chrough to ICl6. (AcEual detect,ion and conversion of che signal ls
carried ouL by sanpling and holding 'li.ve', not de-g1ltched slgnal). The
voltage oa C5 appears as a horizontal line during the glicch, as Ehe time
constanE of C5 and Ehe input iupedance of ICl6 is of Ehe order of seconds.
the result,ant output ls such that che glltch is swttched out and the slgnal
effectlvely phase shifted. Ttre charge on C5 does not chen reflect, the glitch
as shown tn F1g. 15.

L73. The value of capacltor C5 has been chosen Eo allon the buffer st,age of
AF03/l to charge lt up sufficienEly quickly nlEhout creatlng discortions due
to current llnlting. However, the de-glltch lcself produces another charge
glitch which is added co the charge on this capacitor, and if the capacltance
ls too sma1l an error occurs due to shlfting of the volcage by the lnjected
charge.

L74. ICI and associated couponents form Ehe 2nd stage amplifler. IC2rR6
allow operation at a lower gain. R2/C2, and R3/C3 filter Ehe :15 V supply
and Rl ninimizes noise by equalizing Ehe iapuE eurrents. Gala of the stage
1s concrolled by Ehe oicroprocessor deriving the R1 slgnal on board
ACli(ICzi), this is fed via pin (A2) to IC2 pin 2. When Rl is at logic'0'
R6 1s connected across R4/R5 reducing the gain by a factor of 100. The
output of the Znd stage anpllfier ls prevenLed from reaching the common roode
input volrage raElng of che next stage by D2/D3 which ll.nlt Ehe output to
8.2 V.
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Fig. 15 Deglitched input Eo AC12 2nd stage arnplifler

L75. The 3rd sEage anplifier IC3 is similar to the 2nd stage and provides
either approximately x10 or unity galn. Control is achieved by the R2 signal
ar pin A1, also derived on board ACll(IC2l), t,his is connected to LCZ Pin I
and when aE logic'O'connects R15 across Rl3/Rl4 reducing Ehe sEage gain by a

factor of 10. Signal output 1evel from this stage should be between 2 V and

lO V p-p when Ehe range/gains are eorrectly selected. Borh ICI and fC3
anpliflers must have a high slew raEe performance and are OP-01 low noise
inverting tYPe.

176. phase slachronous detectol, the input a,c. signal is resEored Eo d.c. by
trrisecombinedwith(NULL)correctionvoltagesand
swicched to the ADC. Samples of the slgnal are taken on each half cycle by
closing the switches on IC4 alternately, erith C13 and C14 charging up to the
sample voltage during che tlme the switch is closed. See Fig. 16' these
sample and hold capacltors nust be able to charge and dlscharge rapidly to
enable sna1l details in a measurement Eo be faithfully transposed on Lhe
displayed output. The Eime coastant is determined by the effective impedance
of rhe switch and Ehe output of IC3 and the value of C13 and C14. Together
these a1low an alnost conplete sample (up to 987,) to be obtained withln the
sanple period.

177. IC5 acts as an lnstrumentatlon anplifier and offers high impedance to C13

and C14 so maintaining their charge and allowing a shift of earth reference Eo

Ehe OVD reference (OVD is Ehe saoe ground reference as is used on ACII'ADC).
Precision resi.stors R27-R30 ensure EhaE che gain on each node is the same 'linearity errors would resulc if Ehese differed. Overall sensitivity of the
signal channel ts adjusted by R33 and the signal is Lhen nixed wiEh the NULL

signal (calculated by the microProcessor) by IC10a.
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Start conversion
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178. Auto-nul1, Signal/Temperature clrcults, the final signal will be 0V for
zeto r.f. input. Normal operat,ion within a range will provide output volts
of i-10 V. This signal is fed E,o TCLZ pin 4 and the Eemperat,ure sensor
voltage to ICtz pln 9. EiEher signal nay be selected by the nicroprocessor
with a T0 signal, initiated on ACI1 and fed to AC12, ICl2 via pin A4. R39
linits ICTa input especlally lf probes are not connected to AF03/1 when ghe
voltage could rise to = 13 or 14 V causing ICTa to nalfunction.

L7g. R70 and D8 prevent excessive positive and negative volEage frou being
presented to ACll, IC3. The d.c. output at pln A7 is applied directly to
IC3(the ADC) w-iEhout smoothing - integration of sanpling spikes belng avoided
by ensurlng thaE Ehe ADC conversion is synchronous wlEh Ehe chop rate. This
also avoids lnterference from Ehe c.r.E. line scan.

ICl5 pln 10, f.m. slgnal

IC15 pln 4, f.m. signal

I

I

I

I

t-l
It,us 
;

ICl5 pin 2, f.m.l signal

IC15 pln 13, f .m.2 slgnal

l-: I rs
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180. Chopper drlve, t,he inl Eial f .m.x2 line raEe clock
AC01(IC4 divlder) and fed co TR5 buffer and invert,er via
+ 2 divider and outputs f .8. and ffi-. signals for use ln
dececEor as described in prevlous paragraphs. Both f.n.
also used t.o derive Chopper drive signals f .n.l and f .
Channel selecEion on board AF03/ l.

H 6500
Vol. 2

signal is derived on
pin A3l. IC8 is a
Ehe phase synchronous
and ffi'. signals are

o.2, for ArB, and R

18i. Both f.m. and f.m. positive-going rising edges are delayed at, the input
of ICl5 by the actlon of C34, R52 and R53. Outputs aE pins 2 and 13 are boch
posit,ive-golng at the sarne time with t.m..2 having the greaEer durat,lon and
leading Ehe f .n, I signal by a f ract, lonal auounE,. Ttre dif f erence in phase
relaEionship ensures a pre/determined AF03/l f.e.t,. ott/oif sequence of
operaEion. TRI and TR2 are high currenE buffers and provide sufficienE drive
E,o the choppers to avold the possibilities of pick up vla Ehe lnterconnecting
rlbbon connectors.
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Ranp circuit (AR04/f)

Circuit diagrara : ChaP. 7, Flg. 15

L82. Two ranp voltage outPuts are available at
fixed voltage at SK5 and a 0-20 V variable
waveforn is generaEed on AC09/2 and fed Eo the
Lhis removes any noise spikes. Buffer sEage
0-10V ramp output at SK5.

lr 6500
Vol. 2

rear panel sockets, a 0-10 V

voltage ramp at SK6. A ranp
ramp sEroothing circui E Rl3 / C4 ,
IC3a follows to give the fixed

183.0-10 V REF input also from AC09/2 is applied via R14/C5 and buffer IC3b
to give the required 0-20 V range, ICla allows the adjustnent of the top end

of rhis range.,rith both COARSE and FINE controls R4 and R5 and TC?' -LZ V

regulator stabllizes the output. The 0-20 V reference can be shifted by up

to I0% of the cocal range by R5 OFFSET control.

184. Connections to the rear panel from AC09/2 are via a ribbon connector PL3
and coa:<ial connectors PLI and PL2 to solder t,ransition STI and SKl and SK2.

Not,e

In earller models the above connectlons were made via SK13 of the
notherboard A}1Ol.
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GPIB incerface module

Clrcuit diagran : Chap. 7, Fig. 17

184. This nodule is an optional item and only ficted to 6500 when remote
facilities are required. The module when connecied to the rear pane1, allorrs
direct connect.ion fron a CPIB talker/list,ener device and inplements Ehe full
IEEE 488 specificaEions (no control function).

185. ICI(8291) GPIB talker/lisEener integrated circuit is connected Eo the
microprocessor system providing both talker and listener capabilities.
IC2-IC5 transceivers are used to Eranslate the negative true logic and ac E as
driv€rs o IC5d / lC6c provides Ehe logie 'Low' leve1 for the receive
instructlon T/Rl to IC4, pins 7,9; or the calker'high'level for IC2rIC3rIC4
and also provides the addiE,ional buffering necessary for the three ICs ln
line. Also ficted on Ehe interface nodule are Ehe GPIB bus Eerrinator loads
R.l-R6, the address switch SLrl. and its buffer IC7.

186. The function of the board is Eo provlde buffering between the general
purpose interface bus and Ehe B29L GPIB handler. The external cont,roller
directs the flow of data on the bus and designaEes when E,he 5500 is Eo send
data and when it must receive lt. The bus uses 16 slgnal llnes to connect,
all units of a systen in parallel. These llnes are sub-divided i.nto daEa,
transfer and interface nanagement buses as shown in Fig. 18.

HANOSHAKE OA TA
OAIA 8US
( 8 :ignol lincs )

iRANSFER
l3 :ignoi

:OR
BUS
lrncs

GENERAL INIERFACE

I MANAGEMENT 8US

/{5 3ignql hnca)

00-D7 -dqto ioput /
out Fut tinca

0Av-dqte vqtid

NRFO- oot rqqoy lor dotc

NOAC- dol6 not ccccpt!d

IFC - iitcrlcca clrqr

AIN - oltcnlron

5RO - 5!rvic! regu!st

REN - rrmota rnqbl.

E0l - cnd ot rdGntity

tPl.a!0
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187. Data bus, comprises 8 data input/output lines D0-D7 and is used to
transfer the dat.a (cornrnands, addresses and instructions) in biE paral1el, byte
serial forin.

l8B. Interface management bus,
.interface and consists of 5 r,rires

Interface clear (IFC); sent

manages the orderly flow of dat,a across Ehe
carrying the fcllowing signals:

by che system controller to clear all device

comnand is on the data llnes.

End or identif y (E0I); an inst,ru,ment, or conEroller signaJ. senE to
indicaEe Ehe end of a messaqe.

Servlce request (SRQ); sent to a controller by an inst.rurnent E.o indicate
that it needs serviee. This can be progranned using the'SQ'progra&
code, deLalls of which are given in the Operating Manual, Vo1. l, Chap.
3-1 SRQ (Service Request) Functlons.

189. Handshake or daca Eransfer bus, co-ordinates che flow of data and
.comprises 3 lines which are used for the handshaking process, by which a

t,alker or controller synchronizes its readiness Eo send data wich a listener's
readiness to receive data. The handshake signals are:

Not ready for data (NRFD); asserted (low) by a llstener when ir ls
acEive and not yec ready to receive data. Sec high to signal lts
readiness to receive data, DAV can t,hen be signalled if further daEa is
to be processed.

Data valid (DAV); asserted by a talker co indicate thar che dara lt has

-

placed on the data bus has settled and may be accepted.

Not daEa accepted (NDAC); asserted by a listener when receiving
es. Release of the NDAC line tells the

data source that new data can be subniEted.

190. Bus ooeration

(i) A sequence of messages nay be comoence.i by the cont.roller
asserting IFC on the nanagement bus to set the interface to its
initial condiEion.

(11) The eontroller then sers up which lnstruments are t,o be
listeners by assertlng.{TN and handshaking the personalized
listen address of these instruments over the bus. Siullarly
the controller designates the talker (only one instrumenE nay
talk at a tine) by sending lts talk address, again with an ATN
asserted.

L)
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inEerfaces so Ehat Ehey seE to an initial eondit,ion.

Renote enable (REN);
placed under remoEe

Attention (ATN);

sent by the controller to enable
control.

sent by the controller to indicate

instruments to be

Ehac an address or
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(iii) On release of Ehe ATN comurand (1.e. ATN) the talker is then
able to place data on the daea lines D0 to D7, Ehe Eransfer of
thls ls controlled by the handshake process and is received by
all addressed listeners. The talker typtcally concludes the
sequence by assertlng EQI and the eonEroller Ehen resutres
control.

(iv) Both the talker and Ehe listeners may be swiEched by the
controller lnEo an inacEive state by asserting IFC or sending
OTA (other talk address) and tiNL (unllsten) on the data bus.

l9l. Ilandshake procedure, the handshake is used whenever data is transferred
onctrffina1isassertedthefunct,1onindicatedbythe1ineis
carried out, e.g. NRFD is asserted Eo signify the llstener's unreadi.ness Eo

receive daEa, and unasserted or removed when ready to recelve data. A

typical handshake ls as follows:

Talker (controller) places a byte on the data bus with DAV

lnitially unasserted to show daca is not yet valid.

0 0-07
(Composit

(i)

Ocl cy to
ol low dqta
to satttc

(ii) when all listeners are ready to receive data NRFD is removed
with NDAC at Ehis time asserted.

(ili) AfLer a delay to allow the data bus to settle, Ealker asserts
DAV to show daLa is valld and raay be accepEed.

(1v) Data byte ls transferred, then llsteners assert NRFD. When

all the llsteners have accepted the byte NDAC is removed Eo

si.gnify receipt.

(v) Talker renoves DAV, listeners assert liDAC, and the bus reverts
to lts lniEial conditlon ready for the nexE data byEe' a
typical cycle ls shown below in Flg. 19.

NOT VALID NOT VALIO

OAV

NR FD
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INTRODUCTION

1. This chapter contains inf ornation f or keeping the eqr-rj.pmenE in good

working order, cheeking overall performance' fault finding and reallgnmenE
procedures. Before aECenpting any naintenance on Ehe equj.PmenE you are
advised to read Ehe preceding chapter conEalning the Eechnical description.

Z. Test procedures descrLbed in this chaPter may be sinplJ.fi'ed and of
rest,ricted range compared wlth those chat relate to che generally tnore

coaprehensive fact,ory test facl1iE,les, which are necessary to denonsEraEe
coBplete coBplj.ance \rith Ehe speclf ications.

3. performance lj.rnits quoted are for guidance and should not be Eaken as

guaranteed performance speclflcatioas unless Lhey are also quoted in the
perfornance data in Chap. 1. When rnaking tests to verlfy Uhat Lhe instrumenE
ureecs the stated perf ormance lini.ts, allowance Dust aletays be nade for the
uncertainty of the Cest equipment used.

4. In case of difficultles which cannoE be resolved with the ald of thls
book, please contact l,tarconi Instruments Ltd., Kicrowave Products Division, or
your nearest l'larcoai Instruments representatLve. Always quote Che type and

serial number found on Lhe data plate at the rear of E,he lnstrun€ot.

5. InEegra6ed clrcuiE and semiconductor devices are used Ehroughout this
insEru6ent an{, although Ehese have inherenE long Eeru reliability and

mechani.cal ruggedness, they are susceptible Eo daaage by overloadingr reverse
polarlgy and excessive heat or radiatj.on and the use of insulation tesEers.

Chap, 5
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Statlc sensltlve devlces A
6. The c ortr. o. s. integraEed ci.rcults used in this lnstrument have
extremely high input resistance and can be danaged by accuuulatlon of staEic
charges (see prellninary pages, Notes and Cautions). Boards Ehat have such
integrated circui.ts a1l carry warnirg not,ices against danage by st,aEic
discharge. Care musE also be taken when using freezer sprays co aid fault
f inding. These can creaEe a st.aEic charge likely Eo change Ehe prograrnmed
nemory of (E)PROMS.

Safety in the handling and disPosal of cathode ray tubes A

7. The rlsk of implosion of caEhode ray tubes alChough noE high, is a real
one and in uhe event of it oceurring, severe injuries may be inflicted - heavy
pieces of glass noving aE high velociEy can cut and naim. In order thac rlsk
of inplosion is reduced to Che rninimum the following code of pracEice must be
observed in those places where c.E.t's are handled and used.

8. Eandling. A1l personnel must be advised of Ehe hazards involved in the
use and handling of c.E.E's. A tube not in use should always be stored in
Ehe manufacturer's package, to prevent accidental damage, and in the evenE of
an implosion glass fragmenEs will thereby be contained. It is essential that
when llfting or carryi.ng tubes no rrndue stress is inposed upon the neck or in
the area of the neck Eo bulb flare - never carry or turn a Eube over by grasp-
ing the neck. h'here pract,ical, handling and installation of Eubes should be
carried out in a screened or separaE.e section, thereby reducing the rtsk co
personnel who are in the vicini*.y but not involved in the operaEion.

9. A tube wit,h a scratched or grazed face plate ls a poEential hazard as any
residual nechanical strains presenL in the glass nigrate towards the scratch
and llnk up.

i0. When standing a tube on its face, ensure thaE iE rests on a clean
surface, free fron grlt and hard partlcles llkely co cause scracchlng. A

studded rubber car nat provides an exeellenc surface. A tube's strengEh can
deterioraEe r,riEh age therefore do noe fit or reaove the same unnecessarily.

11. ProEectLve elothlng should be provLded i.e. Ileavy weighE face screen
(BS 2092), Safety specEacles, Chrome leather blb s.tyle apron, Mordant leather
gauntlet gloves wlth 150 m (6") cuffs aud Chrome leaEher oversleeves. The
clothing should be stored in a sultable cupboard and the contenEs tternised 1f
practical. Supervisors should ensure that the protectlve clothlng is worn.

L2. Ia the evenc of an accldenta-L iroplosloa. Personnel cleaning up broken
Eubes y of cont,amj.nacion of cuts wiEh
the coating naEerials and hands nust be lhoroughly washed aft,er reooving dust
from clothing etc.r.to prevent accidenEal injestion of chemicals which nay be
harmful. Because of the possible rlsk of broken fragments of glass and
contaminatlon of t,he leat,her with the phosphor coating of Ehe tube it is
essential that sleeves, gloves and apron are carefully cleaned and if
necessary - disposed of, after being used ln connection wit.h a breakage.

13. Disposal of scrap cathode ray tubesr lt ls important LhaE all personnel
are nade aware of the hazard of placing tubes, '.r'iLh a good vacuusr, into norual
srasEe disposal. The danger ls a real one if the tube should inplode while
being noved or handled. To prevent such an incident iE is advised that tubes
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be completely srnashed before disposal. This task rnust only be undertaken by
conpetent personnel and no atteEpt should ever be made Eo smSsh 3 tubq or
destroy a viCuum without Eaking adequaEe precautlons Eo prevent Etre glass fron
flying.

L4. When destroying a tube, a convenienE me thod of prevent ing glas s

scatEering can generally be devised by adapting Ehe carton in which the
replacement tube was supplled, together with iEs dj.e-cuts and rnoulded inserts.
The Eube should be placed face downr^rards in the bottom of the carEon and che
die-cuts and rnoulds positioned above t,he bulb and around the neck so as to
contain the collapsing glassware. A short secEion of the tube neck at the
base end should be left clear of the protect,ive material sufflclene co allow
1E E.o be sEruck wich a ballpein hammer used at arm's length, in a hand
proEected wlth a leather g1ove. This operaEion can geoerally be accomplished
with the hand just lnslde Ehe carton, the lid of whlch is used as an extra
precaution against the possi.bility of srnall glass particles flying upwards
from Ehe neck. It j.s also a wlse precaucion Eo leave Ehe lid on Ehe carton
for a short tine afEer the glass has shaEtered to allow t.ire dust to settle,
thus prevenE,ing the possibility of inhaling lt.

15. If the origlnal carton 1s not available a sErong cardboard carton or
wooden box can be used just as effectively to contain the flying glass,
provided heavy sacklng or similar maEerial is used around and above Ehe bulb
to prevent the glass flying upwards. It is essenEial that a round obiect
such as a ballpeln hanner be used, tools wlEh sharp corners or points uust be
avoided. It is also lmportant that the tube should not be struck anywhere
but at the neck close co the base pins.

16. The smashed Eubes nay be disposed of ln the same nanner as one would
dispose of any broken glass and 1t is advisable to labe1 the carton as
containing

,GI.ASS . BROKEN CAfiTODE RAY TIIBE'

Fault locatLon

17. Some aid to fault ftnding ls provided by the typical d.c. voltage and
slgnal levels. Tables given are not extensive but are intended as a pointer
to further lnvestigatlon. It is emphaslzed that each fault table should be
studled havlng regard for the others, slnce lncorrect operaEion of a circuit
nay be caused by malfunctlon of an assoclated circuiE.

DC voltages

18. Voltages glven approxlrnate those which can be expected using a 20 W2/Y
Eeter on a typlcal 6500 connected to an a.c. supply of. 220 - 240 V, 50 tlz.

Al'r coollng

19. Cooling of this instrument Ls effecEed by drawing coollng air through the
LnstrumenL's lower cover via two slocted entrles, each one is covered by a
strip of polyurethene foam. The fan unit ls nounted on the power supply unit
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chassis with the output ducted through another filter mounted in the centre of
tire rear panel. The fan requires no maintenance but the filters should be
cleaned periodically

(a) Withdraw the detachable filter, first removing the cover from
the rear panel. Clean all filters and the cover with a
suction cleaner and, lf necessary, wash with hot soapy water.
Under no circumstances should solvents be used.

Shake the filters dry, if necessary, and replace.(b)

Board layout and preset components

20. Printed circuit board component layouts can be seen in Chap. 7, Servicing
Diagrarns. Preset and select-in-calibration (SIC) components are also
identified there. A further plan view of the presets and their function can
be seen 1n this chaoter. Edge connector destinations are also shown in
Chap. 7, tttese have two rows designated 'A.'and 'B'. Row B is nearer to the
c.r.t. assembly. Edge connector pins are numbered I to 32 with pin I nearest
to the front panel. Boards must be inserted with components side nearest to
the c.r.t. assemblv.

ACCESS AND LAYOUT

Layo_ut, top view, see Fig. 1

2I . To remove top and bottom outer covers sirnply unscrer^/ the two retaining
screws situated on the rear panell slide each cover to the rear and lift off.
Access to the boards AC01 - ACl2 can be obtained by unscrewing the clamp card
retainer screws until the slides inserted in side and centre frame can be
withdrawn and the retainer removed.

)-2. An ertender board (offered as an Optional accessory) may be used to place
the boards into the servicing position as shown in Fig. 1. Some boards will
not operate correctly in such a position. Further information on this is
given in the calibration procedures.

23. CRT Access A Direct access to the c.r.t. is restricted as a safety
measure and only competent personnel who are familiar with the hazards
involved should lift the tray covering the c.r.t. unit. The tray is secured
with six screws, three of which are accessible on the outside of the left-hand
side panel and three on the centre support frame. Remove the four screws
rrearest to tl're f ront of the ins trument and slacken the two rear screws to
allow the tray to pivot into the vertical p1ane, re-secure these again to
naintain the servicing position.

WARI.]ING A
When lifting the tray ensure that movement of the cableform is not
impeded by the neck of the c.r.t. or its associated AT02 which is
positioned around the neck of the tube.

24. Before servicing also read the paragraphs in this chapter relating to
Safety in Ehe handling and disposal of cathode ray tubes and c.r,t. fitting
and display setup, safety precautions.

Chap. 5
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Underside vies see Fig. 2

25. Secondary fuses on board AR07 are all low voltage and so are all readily
accessible, if however access is required in the high voltage area it is
essential E.haE, t,he supply voltage is f irst disconnected f rorn the ins t.rurnent .
Only chen should Ehe power supply cover plate be removed Eo reveal board AR08,
SKl, SK2, fuses Fl and F2, and the push bar switch Sl.

26. Access Eo board Ar'03/I can be obEained by first, disconnecting Ehe uolex
connecEor SKl and the conhex r.f. coo[ecto!y renove Ehe four securlng screws
on t,he Eop of t,he cover place and this can Ehen be reraoved.

Removal of power supply assy.

27 . In noriual circumstances iE, should not be necessary co reuove Ehis except
1n Ehe evenE ot- eicher fan motor renewal or major servicing, however if
requi-red carry out che following procedure :-

(t) First. detach che rear end of Ehe side carrylng handles by first
prizlng off Ehe plastic cover to disclose Ehe end cap and handle
securing screws. Unscrew Ehe handle screw followed by t.he end cap
screw Eo release the rear side handle fixing. Now remove Che
eight power supply assy. reEaining screws shown in Flg. 2.

\1) DisconnecE AC09/2, PL1, PLz, and PL3; if the optlonal GPIB
interface is fiEted also disconnect SK14, CarefuLly pu1I Ehe
power supply assy. to t,he rear taking care not to disCort the push
bar or switch Sl. when separat,ing the uni!.

( 3) On replacement iE nay be necessary Eo roechanically re-acijust Che
push bar Eo operate Ehe switch Sl eorrectly. This is easily done
by slackening the ret,aining screw in the disEance pieee situated in
the centre of the push bar then alrering Ehe effectlve lengt,h as
necessary before re-securing the screw.

Removal of AF0I/AF02 assy.

28. FirsE renove ehe righc-hand side front handle triu infill and handle as
shown in Fig. 3b. Then remove the front urin infill followed by the trirn
scrip held by four screws. Four further screws, two on the top and two on
the bot,tom secure the assy. The two bottorn screws can be easily accessed
using a long handled screwdriver. A nount,ing plate is aLso used Eo position
the assy. correctly, this 1s placed on Eop of Che assy-s. boEtom flange.

29. To avoid possible danage on AF02 board ensure Ehat PL2 is di.sconnected
before attenpEing co lift out Ehe assy. IC rnay also be necessary Eo reuove
sorae of the but,tons frorn keyboard A-FOI to enable sufficieat clearance to pu11
the assy. clear of the front panel. These can easily be renoved Dy pulling
firnly on the buEton. Finally disconnect Af'02, PLI and withdraw the assy.

Chap.
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PERFORMANCE CHECKS

Overall tests and adjustments

30. Many of the Eests described in this chaprer are sinplified and of
restricted range conpared with those which would denonstraEe corapli.ance with
che specificaElon as described in paras. I to 4. If the results quoted in
the following paragraphs are not obEainable refer to Ehe raiated fault finding
and re-calibration sections.

31. Check that the correcE mains supply voltage is applied and that the
correcE fuses are fitted, for deLails see Operatlng Manual. To prevent
danage to the c.r.E. eoating initially turn E.he intensity conErol Eo mininum
then selecE SUPPLY 0N. The rnicroprocessor should be nrnning, thls nay be

checked by pressing SHIFT key which will cause SHIFT l.e.d. to toggle on/off.

32. Self test and a sinulated failure can also be checked as described in the
Operating l{anual Chap. 3-1. Also connect t.he required nicrov/ave sweePer to
the 6500 and terminations, connectors and cables necessary as listed in
Chap. 3-1 following Fig. 2.

Functional checks

33. Connecr Ehe 651I/65L2 Detectors chen perforn the following checks :-

Intensity cont,rols Check IntensiEy, GraEicule Line B

then Line A controls for snooth operation
with no flaring of the Erace.

Check smoothness of operaEion and correct
directlonal sense i.€. clockwise moves
brtghtllne right and vice-versa.

Brlghtline control

Check keys

SI1IFT :

SITEEP :

LOCAL :

MODE :

SET :

Ensure correct
the operatio
following order

Check operacion

NORMAL

AVERAGE
FREEZE

mechanical movement and
n of all keys in the

of l.e.d. also.

Check only for inechanical operation
GPIB interface is not fiEted.

ArBrA&B,Rr-R
STORE (Cancel with NORIIAL)
SUB lm{ (Cancel wlih NORI"IAL)

UNITS.

DATUM
RANGE

START
STOP

1f
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DISPLAY : - IIIST (Llne A)
LINE (Line A)
ITIST (Line B)
LINE (Line B)

PLOT

BRIGHTLINE : . AF
MA,X

MIN
IIARKER

AUTO :
fit F4

NIIMERIC KXYPAD : - (Use DATUI{ when testing numeric keys).
& ENTER

34. Cheek the correcE operacion of each of the signal channels by ensrrrlng
that Ehe deEector will auto zero correctly when connected to each channel in
Eurn and gi."'es the correct c. r. t. display.

Detec Eor input Display

A ReadyConnect to A inpuc,
auto zero and check :- B l.lo probe

R No orobe

Connect t,o B input, A No probe
autozero and check :- B Ready

R No probe

Connect to R input, A No probe
autozero and check :- B llo probe

R Ready

Note o. .

The ZERO faclllty should only be used with no incident r.f. at the
detector. I^r'hen each channel has been successfulJ.y zeroed select
AVERAGE, each channel should display a polrer level between -55 and
-61 dB.

Calibraclon ald facillty

35. The CALAID funcEion provides a vlsuaL indication of the staEe of 1.he
signal channel anplifiers. When in CALAID it ls possible to disable aLl
temperature compensation in the insE,rument.

Chap. 5
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CALIEIRATION AID

K€YSr O CYCL€. 1-6 HOLO RAt'iGE
7-9 SELECT CHANN€L A' E. R

T€MPERATUR€ SENSORT -2.73
RANGE RO Rl R2 POWER

TEMPgRATURE SENSOR
REAOINGS ONCE PER
CYCLE.
REPLACEO 3Y 'OFF'
WHEN TEMP€RATURE
CORRECTION IS

4=FU EFKUT
REFERENCE LINE
,BAR CHART' OISPLAY
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remove noise
I dB with the

If Ehe bar
L/8" of the
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RANGE TA€LE
L -1

-25
-35
-45

-lo
-l

-45

-24. =L-24. 58

CHANN€L - A

CHANNEL
LOGIC LEVSLS

ON RANGE S''ITCH
CONTROL LINES

\/AL:O POWER
REACI t NGS

Flg. 4 CALAID display

35. The signal channel gain nay be progranmed ln 10 dB stePs giving the six
ranges shown in the CALAID display. I.ihen operatlng in its oornal CYCLE mode'
CALAID prograus the signal anplifier for each range in turn from I to 6. The

average of a number of power measuretrenEs is calculated for each range. If
the readings are valid; that is, the range selected provides neiEher too
little nor excess arnplification, the result (correcEed for square law
deviatlon and Eemperature as usual) is displayed in the POWER column on the
c.f.t. If a valld reading cannot be obtained for the range, a field of blank
characters ls wrttten to the screen.

37 . Because the ranges overlap by approximately I dB ' it is possible Eo

obtaln valid readings on lwo ranges simul-taneously. T'he instrumenE is
calibrated Eo ensure that the same reading ls obtained on both ranges in the
overlap region. The BAR-CHART display provides a graphical representation of
the tracking between ranges. If two adjacent ranges give valid readings the
bar chart height varies to represent, t,he error.

38. The bar chart display is deliberaEely slowed by averaging to
effects. The full screen heighc of the BAR-CIIART display ls
reference line representlng 0 dB tracking error between ranges.
aligns wlth the reference line or 1s wlEhln approximately
reference f-ine, range to range tracklng is better than 0.02 dB.
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CALAID operation

39. When in CALAID - issue comr.rands wiEh the numeric keypad and to exiE use a

MODE or NORMAL keY.

( l) Select Channel A with numeric
Channel B with numeric
Channel R wieh numeric

(2) Select or deselect
temperature comPensalion

(3) SelecE nornal range cYcle
oDeration with '0'

key 7

key 8

key 9

Select SHIFT and SECRET keys.

This rnode is automatically selected
when CALAID facillty is first
lniEtated.

(4) ilold range I - 6, fl-ashing Range held corresponds Eo numeric key
lecter H gives an indica- pressed, readings are taken
tion of a held range repeatedly on Ehe selecEed range.

Notes

(1) To release from a held range elther press 0 to resuue cycling or
re-select the required channel e.g. press 7, 8 or 9.

(2) The BAR CHART reference line on Ehe screen represents zero tracking error
between ranges - ful1 screen range I dB.

TASLE 1 TEST EQUIPMENT

I

I Iten

Chap" 5
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b

e

Descriotion

l,IultimeEer

Oscilloscope

0scllloscope
probe

RF power source

50 MIlz 0 dBn
Calibrator box

Derecror 65ll (Srd)

Detector 651 I
(General purpose)

Digital voltmeter

I"linimum use specif ication

Greater chan 20

BandwidEh : 50
Volts/divlsion

l(j2/v

MHz

:5nVto20V

GEC Selectest

TELEQUIPMENT D83

50588

I Available 1n

I Power meters
lType 6950 or 6960

I

I 6s11

6511

DATRON 106I
or l{P 3456A

Variable fron -50 dBro to 0 dBut

With current calibraEi.on certi-
ficace

Standard deEector 6511 with
I calibracion certif icate
I

I Specification as laid down

lin It 6500 Vol. I Chap. I
I

I

loC volts 0.1 v - 100 v
il""o.r"y 0.0012

I Recomrnended nodei 
I
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TABLE I TEST EO{IIPI'fENT (continued)

Minimun use specification Recomrnended model

j

k

1

Item Descri p E ion

Sweep osclllator
& plug in Oscil-
lator unlt

Logic probe

Variac

Reslstance box
(with 6511 probe
connec tor )

Elec t ro-s t,a tic
voltmeter

Card extender

IC Test clips

AlLgnrnent graticule

Pot/shift ring
adjuster

wtdth/Linearity
eore adjuster

For details of use see H5500
Vo1. I Chap. 3-l Preparation
for Use paragraphs

Voltage range 0-15 kV

Speclal Tools and alignment aids

Ilsed to elevate boarCs
ACOl-AC12 into a servicins
pos i tion

15 pin dual-in-line (2 off)

As per dwg. number
2200/346 Issue I

MI 57OOB

MI 5600A/l Series

MI(Mlcrowave
products )

3964-268

MI(Mlcrowave
products )

Stiff Wirc

o

P

ADJUSTI,tsNT AND CALIBRATION

Voltage checks I

Test equlpment : lEems h, Digttal voltneter
k, Variac
b,c, Oscilloscope & Probe

40. 210-250 V (50 -50 Hz) Range setting.
(volt or
correct fuses are fltted ln F1 and F2 (600 nA
input supply volEage vla a variac se! Eo glve

Aug. 83 (An. 1)

| 6 s.w. g.

Insuloted Hondle

Ensure that the nains lnPut
the above range and Ehat the
tlme delay). Connect the 5500

a voltage output of 230 V a.c.
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(l) Switch on a.c. supply, check that fan unit is running.

(2) Locate the povrer supply ouEput tags on AM01 Motherboard and check
that each of the following stabilized d.c. volEages is within the
linics shown in Table Z. Check also Ehat the maximum ripple level
is not exceeded.

(3) Reduce the variac voltage to give an output of 2I0 V a.c. and check
agai.n thaE the linnits shown in Table 2 ate not exceeded. Raise the
variac voltage to give an output of 250 V and once rnore check that
Table 2 linits are not exceeded.

TASLE 2 DC VOLTAGES

Range
OuEput VolEase#l{in I l'Iax

I

M,ax rlpplq
Connect,i.onsLevel

+5 V (OVD)
+24 V (oVD)
+15 V (oVD)
-15 v (ovD)
+15 V (ovA)
-15 v (ovA)
+12 V

4.7 5

22.8
t/, ,q

14.25
1/, tq
1/, tq

II.IO

V
(7

V

5.25 V

25.20 V
r< 7< rtLJ. t J v

L).t) v

15.75 V

i5.75 V

12.90 V

/ItrV
10 nV
5nV
5nV
5mV
5nV

l0 aV

Al{01 (Mocherboard)
Eag positions
are identified
in Chap. 7 Flg. l8a
Al,tOl printed circuit
connect,ions.
Board AR03 pin 7.

41. 105-129 V (50-60 Ez) Range settiog. Ensure thaL the nalns inpuE
(votta r the above range and that the
correcr, fuses are ficted in Fl and F2 (1.25 A ti.Ee delay). Connect che 6500
input supply volLage via a variac set to give a volEage outPut of 115 V a.c.
then carry out the checks detailed ln Lhe previous paragraph stePs I to 3

except that, in step 3 vari.ac volt,ages seE should be lowered and raised Eo

105 V and 120 V respectively, lfuuits glven 1n Table 2 are wrchanged.

IXRT a1lgnnent (AT01/ I'AT02) A
Test equlptrent: iEems at

Pr
9r
t,

l"fultineter
Alignnent graticule
Pot/shlft ring adjuster
Wldth/llnearity core adjuster

42. If a replacement c.r.t. is to be fitted, instructions on procedure and
precautions to be taken whilst doing so are given in the Fault location and
Repair secEion of this chapter. Note Ehat because the c.!.t. is scanned
vertic,ally in 6500 the FRAME controls affect the horizontal plcEure
characteristics and the LINE conCrols affect the vertical characterist,ics.

43. Remove the left.hand slde fronc handle and slide the alignment graEicule
into the filter slot on the front panel observing the correct orientation.
Centre all controls sa AT0I/I. Turn the front panel INTENSITY control fu1ly
clockwise. Remove all correction nagneus frorn the yoke if fltted and ensure
that the yoke flts saugly against the c.r.to bulb'
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Flg. 5 AT0L/L CalibraEion coutponent chart

A WARHING LIVE PARTS A

44. The c.r.t. electronics employs hlgh voltages. Use only the special test
equipnent items when rnaklng adjustments wlthln Ehe c.r.t compartdent. Avoid
touehlng any w'ire links or test points on AT0l/1rAT02, scan coil connect,ions.
It is advlsable to avoid placing more than one hand into the compartment.
Keep the oEher hand in the pocket Eo avoid touching earthed surfaces.

45. Swltch on the 6500, a test pattern w1ll be generated durlng ehe power-on
self tesE. To naintain the test pactern hold down any key. Wait r-rntll the
fronE panel l.e.d's flash before releasing the key. The t,est pattern can
also be generac,ed without switching off the instruulent sinply by short
clrcuiting the reset pads situat,ed on board AC18 whlle holding down a key.
These can be identlfled by reference Eo Chap. 7 , Flg. 5a Con,ponent layout
diagrau.

Chap. 5
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46. Allow 30 ninute's warm-up tlne before commencing the realignment then
proceed with Ehe alignnent of board AT0i/1 as follows:-

(t) Set qultimeler to d.c. V, 100 V full-sca1e. Connect the negative
lead Lo TP2 and the positive lead to TP9. Adjust Rl7 (BLACK LEVEL) to
obt,aLn a reading of 70 V tI V. Note that the high frequency response of
the vldeo auplifier is reduced by che impedance of E,he nultimeter, buE
this does not affect the d.c. measurenen! being made.

Remove the nultimeter probes and adjust R46 (BRILLIANCE) to give a
vlslble display.

(2) Mjust R48 (FRAME LOCK) to give a synchronlzed display. When a
stabilLzed di.splay Ls obtalned, re-adjust R48 to a point halfway between
the setting at which a stabilized display is obtalned and the end of the
potentlomeEer's travel or the point at whlch synchronizat,ion is agaln
lost,.

(3) Re-adjust R46 (BRILLI-A.IICE) to obtain a visible background raster.
Adjust front panel INTENSITY to give Ehe clearest possible display.

47. Line adjustment

(1) Adjusr R31 (SHIFT) to centrallze Lest, patt,ern w'ith respect, to the
displayed rasEer.

(2) Mjust Ll (LINE AI4PLITUDE) for correct picture height.

(3) RotaEe LZ (LLNE LINEARITY) inductor Dagnet to obtal.n optLmutr
llneartty using Ehe vertical linearicy llnes on the test pattern as a
guide.

(4) Re-adjust tl (LINE AI'IPLITUDE) lf necessary.

48. Fraoe adjustuenc

(I) Adjust R3 (FMI'IE AI4PLITUDE) for correct picture wfdth.

( 2) AdJust R6 (FRA-I{E LINEARITY) f or oPtimum ltnearity using the
horlzontal llnearity llnes on the test Pattern as a gulde.

(3) Re-adjust R3 (FRAME A!4PLITUDE) lf necessary.

49. Pl'ctrr:e ceatrl.ng. Centre the dlsplay by rotatlng the Shift rlngs on Ehe

aett@lty.Usethecentra1crossonthetestPatternandthe
centre oarking ou the test graticule as a guide.

Notg .. .

Adjustnents to LLrLzrL3 and R6 are interactive rePeat these if
required.

50. Plctuae shape adjustnenE. If necessary roc,ate the scan coil assembly Eo

sqoarCorrect1onEBgnetsm'ynowbenount'edonspl.gots
on the deflection yoke. Mjust the correcclon magnets to obtaln Ehe besE
possible picture shape. Ensure Ehat the outslde edge of the Eest Pattem ls
square, and flts lrlthin the two scrlbed lines of the tesE gratlcule.

Chap " 5
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ShoPc corrtct ion
mqgnets

n eck slq mg

correction rn qg n ets

D isPloY ef f ects

ol

Flg. 6 CRT cotl assy. adiustmenEs

51. Stralghten cop and botton edges and vertlcal sLdes using roEaeeable
magnets corresponding to those posltlons. More than one loagnet nay be placed
on a spigot if required. Add corner correction rnagnets lf required.

NoCg .. .

Adjustnents made prevlously to LlrtzrR3 and R5 are lnteracLj.ve - repeat
these lf required.

52. Reduce brightness using R46 (BRILLIANCE) control untll blank raster areas
just dlsappear. It ls lnportant to aoEe that the correct oPeration of the
vldeo mlxer depends on thls adJustment. With the frone panel INTENSITY
controL adjusted for Lhe clearest display, adjust R44 (FOCUS) for optiuum
focus. This can best be achleved by focusing on alphanumeric characters €og.
the 'SELF TEST' message.

53. Finally fix the col.l assenbly, magnets and shift rings using a sultable
adhesive such as 'Sllastlc 732 slllcone adhesLve/sealanc'. Take great care
not to disturb Ehe picture shape oagneC and carry out a flnal check on the
c.r,t's allgnrnent before allowing the adhesive to set.

It

U
t

In,U

SpinsFeel clrcult ad justnenl (AF02.)

54. Ttre purpose of this ad justnenE ls to ensure
does no E drift due to spurious pulses generated
AF02 . Carry out Lhe followLng proced,ure : -

Jun. 84 (Am. 2)

Ehe dis played 'Brightllne '
by the 'Spl,nwheel' circuiL on
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(2) Aetenpt to cenEre brighcline using Ehe front panel rotary coatrol.

Note .. .

The brightline nay drlft Eo rlght or left.

(3) Rotacing R27 anticlockwise fron the nid-posirion event,ually causes
the brighcltne to drlfE lefE, and siuilarly ro|atlng R27 clockwise
causes brightline to drift right, AdjusL Eherefore R27 to uininize
drift in elEher direction. After thls ensure LhaE clockwlse
roEation of Ehe front panel roEary control moves Ehe brightline
suoochly to the rlghc, and ancicloekwise, to Ehe lefE.

Vldeo nlxer adjustment (AC04/f)

55. Display quality of Ehe video uixer is set up in nanufacLure and only
sruall adjuscnencs should be required Eo improve che dlsplay. Switch on 6500
and a1low 10 uinutes before atEenptlng any adjustments, CoafirB thaE the
raster is NOT vislble on blank area of rhe display. If it is vtsible lt rri11
be necessary lo re-adjusc AT01/I Brighcness control R46, see Piccure shape
adjustmenE paragraphs.

- TCP VIEW
ACO I / R6 FRAI,TE SYNC. PULSE I^IIDTH

ACO 1/ RB L\TERLq.CE
ACOI/Rll LINE DOT CLOCK

ACO 2/ RL LINE A DE-GLITCH
ACOZ/R3 LINE A DE-GLITCH

ACO3/RI LINE B DE-GLITCTI
ACO3/R3 LINE B DE-GLITCH

(l) Adjust, AF02 (R27) E,o n:td travel .
display.

H 6500
Vol. 2

Swi E,ch on the 6500 , and awai E E,he

nL E'Fta
T\T YJG

ACO 4/ L, R5

ACO 4/ L, R6

ACO 4/ L, R7

ACO4/ I , R8

AC04/ I , R9
ACO4/t,RlO

LINE A VIDEO
LINE B VIDEO C

BRIGHTLINE VIDEO
GRATICULE VIDEO
MARKER VIDEO <NOT USED>
ALPHA VIDEO

ACO 9 / Z, R9 PL0TTER Y VOLTAGE GArN
ACO 9 / 2, Rl2 RAMP/ AUTO-ZERO REFEITENCE

AC 1 2IR5 STAGE 2 AI'IPLIFIER GAIN
AC12/R.L4 STAGE 3 AMPLIFIER GAIi\
AC12/R33 SIGNAL OUTPUT LEVEL

AFO 2/ R27 SPINWI{EEL STABILITY

F.Nfir{tfltltl@N[l'.N
AAE\AV.('{\UF.?.
UUUIU

uooun
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Fig. 7 Preset potentiometer adj us tnent chart
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56 . Se t Gra E icule , Lj.ne A and Line
adjustments as necessary to any
incenstty of any conPonent maY be
potent,iometer anticlockwise

AdjusEnent

r{ 6500
Vo1. 2

B inEensiry controls to naxinurn and rnake
of Ehe display components following. The
increased by roLat ing the corresponding

0rder of brightness

Alphanume r ic s
Line A

Line B

Brightline
Gra t icule
Sna1l marker pips

NoLe . o o

Af Eer adjustment has been
fronL panel conEroLs at
componenEs are disPlaYed
srnudging of al-phanumerics
display.

nade to the above controls check that wieh all
mininnun (excepE INTENSITY) all the above
. Maximum INTENS ITY will result in sligFt
i,e. alpha is the brightest comPonenL of t,he

Rt0
R5

R6

R7

R8

R.9 (No t used )

(Brightest)

( leas t bright )

I
3

3

2

4

57. Switeh on Ehe instrument and a1low 15 rainutes I.lantr-uP. Adjust che front
panel intensity conErols to obtain a clear dlsplay of the Line A trace. The
llne display clock oscillator determines the vertical position of Ehe A and B

traces on che display. If the oscillator adjustllent ls incorrect, the
posit,ion of A and B trace against Ehe vertical scale will not natch the
brightline reading. In certain cases, when displaying ln 'llISTOGMl{' roode

the trace rnay 'wrap around' from Eop to bottom of the graticule area - givlng
the appearance of two craces.

58. Select a llne display on tremory A selecting SHIFT and MEM A. Note that
at switeh-on the memories are ini.tiallzed to z€!o. Display the trqce as a

line - Darum 0.5 dB(n), Range 0.1 dB/Division by selectlng LINE and AUTO.

Then adjust ACOl,Rll r.rntll the trace aLigns with the horizontal grati.cule line
conesponding to 0 dB.

Ioterlace adjustmeot (AC0l)

Test equipnent: items b, c, Oscllloscope & probe
11 , card extender
o, IC test cltp

59. Place ACOI (Tining circuit) on the card extender, connect the tesE clip
to ICll, switch on the instrument and a1low 1.5 uinutes wantr-up. Adjust Ehe

front panel intenslty controls for a clear display of alphanumeric characters.
The c.r.t,. display ls interlaced i.e. alternaEe scanned frames occupy sllght1y
different positions on the c.r.t. This adjusttrent sets up an interlaced
display

60. Set the oscilloscope controls as follows : SensiElvlty 2 V/d,iv., Time
base 10 us/dlv., Trigger slope -ve and connect oscilloscope probe to ICll
pin 7. Rotate ACOI,RS fully clockwlse and note that the display is no longer
interlaced (alternate scanned frames overlap and the alphanunerlc characters
appear to consist of dlscrete dots). Rotate R8 antlclockwise untll the
negative-gotng pulse length is 48 ps !1 ps. Observe that the display is now
int,erlaced 1.e. dots formlng the alphanumerlc characters merge together. .-

Chap. 5
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Ileglltch clrcuit adjustnent (AC02/AC03)

Test equipment : items b, c, Oscilloscope & Probe
n,, Card extender
o, 16 pin dual-in-line IC test cliP

61. Glitches occur on the line display if the nicroprocessor accesses the
line display memory aE che same Eime as the line generator circult. If this
is suspected iE is possible to distingulsh che glltches from the signal
channel by selecting FREEZE. When in this node there ls ao line nemory
update so no glitches can occur. However, signal channel noise presenE aE

the tine of pressing FREEZE will rernain on the display.

62. Elirnlnation of glitches ls carrled out as follows :-

(1) place AC02 (Line A display generacor) on the card extender. Connect
the test clip to IC5 and switch on the instrument. Allow 15 mlnures
warm up and select the followlng keys, Channel A, SHIFT' SPEED' 0
(70 rns sweep speed).

(3) Adjust Rl to give a negaEtve-going pulse of 5 us at

I u s/diviston Tlme

IC5 pin 4.

(4) Adjust R3 to give a negative-going pulse betweea I and 2 ps at IC5
pin 2.

Notg . o.

Pulses at IC5 pin LZ occur only when there is a conflict beLween line
generator and processor memory access. This depends on the slteep tinlng
which varies slightly according to the range aud datuu selected as well
as the value of t,he measured data. With no probes connected and a
consequent measured level of approxinately -60 dBn, a range of 0.1 dBn/
di.vislon (obtained by selectlng AUT0) will gi,ve a signal rhich nay be
dlsplayed satisfactorlly on the oscilloscope. Sone adjustuent of Ehe
oscilloscope controls nay be required eo obEaln a usable trace.

(5) Confirm that no gi.ltches are now vislble on the trace.
procedure for AC03 seleet,lng Chanael B-

Repeat the

Plotter and Ranps adjustueut (AC09/2' AR04/l)

Test equlpment : item k, Digltal voltneter

63. Swltch on, a11ow 15 ninutes for warm-uP. Connect the d.v.il. via a BNC

connector to the f,1\MP (fixed 0 - f0 V) outPut on the rear panel.

(l) Switch the ramp outPut to 10 V selecting SEIFT and FZ - adjusg
LCO9/2' R12 for 10 V 110 mV.

(2) Set che oscilloscoPe Eo 2 V/dlvision Sensltlvlty'
base and Trlgger slope to -ve.

Chap. 5
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( 2) With the ramP out,puc set to l0 v connect Ehe d .v.8. Eo PLoTTER X

outDug and confirm that no volEage is present - i.e. AC09/2r RLI is
open circult,.

(3) ConnecE E,he d.v.iB. to
to clear any Elessages
boctom left' and confirrr
t 100 nV

(4) Select option 2 'Set pea top rlght' and check thaE PLoTTER Y outPut
voltage is now 10 V t50 nV, if not adjust LC09/2IR9 to achieve this.

64. Connect, the d.v,m. to the nalp (Varlable 0 - 20 V) rear Panel socket then
seleet SHIFT, F2, and carry out, Ehe following adjustments :-

(l) AdjusE C (COARSE) and F (FINE) presets on the rear panel for 20 V

t50 nV.

(Z) Selecr SHIFT, Fl and adjust oFFSET control on the rear Panel for 0 V

t50 nV,

RepeaE, stePs (1) and (2) to obtain optinurn readings.

Signal chaanel alignnent (AC12)

Test equipnent : iEems brc, 0scilloscope & probe unit
o, l\lo 16 pin dual-in-line IC test cJ-ips
n, Card ext,ender

65. place board AC12 on the card extender and fiE IC test clips Eo IC6 and
ICl4. Switch on, a1low 15 olnutes warm-up. Connect earth lead of the
oscilloscope probe to TP5 for all measurenents. Set the oscilloscoPe trace
controls as follows :-

PLOTTER Y outputrselect 'NORLIAL' key
then selec t, 'PLOT' select oPti.on I 'Set pen

Lha C PLOTTER. Y output vol tage is now 0 V

- 2.0 V/division
- 2.0 us/divi.sion
r- -Ve

Chap. 5
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Vertical sensitivitY
Tlme/aivtsLon
Trigger slope

66. Connect the probe to IC6 pin 9 and adjust AC12'R32 to set the negative-
going pulse length to 12 ps 10.5 ys. The poslEion of R32 is shown ln Fig. 8.
Connect the probe to IC6 pln 7 and adJust ACl2rR3l to set the negat'ive-going
pulse length to 12 us 10.5 us.

67. Connect the probe to IC14 pln 6, set Ehe oscilloscoPe to posilive
triggering and increase the Tine/division Eo 5.0 Us/division. Adjusc
AC12,R50 to set the posiEive-going pulse length Eo 45 ps tl ps.

68. Connect the probe to IC14 pin 9, set the oscilloscope back to negaElve
triggering and adjust R61 for a negat,ive-going pulse length of 20 ps tI gs.
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Fig . I Calibration component, locat,i.on chart (AC 12 )

Slgnal channel allguneat (AC12/AE'03/I)

Test, equipuent : items d, RF Power source
. e, 50 MBz, 0 dBn Callbrator

f, Detector 65f I ( Standard with calibrat ion
certlficate )

Et Detector 6511 (General purpose)

69. Ensure that ATOI/I tray is screwed down and board ACt2 is plugged lnto
Ehe card frame, also ensure that no extender cards are in use on any other
board for the duratlon of this alignnent. Switch on al.l Eest equipnent on
the 6500 and a1low a 30 rnlnutes warm-up.

Notes ...

(l) The standard 65ll should be uaintained at, the standard Eeupera!,ure of
220C and should be handled as llttle as possible.

(2) Ensure thaE the AUTOZERO operatlons are carried out correct,ly wigh no
r.f. appIled.

(3) Fanlliarity with the CALAID facilities is essential before attenpting the
following alignraent. Instructlons on rhe use and operaE,lon of the
facillEy can be found in the beginning of thls chapter if requlred.

ChaD " 5
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70. SeE each of uhe following poEentiometers to approx. mi.d-travel, locacion
of chese are shown ln Fig' 8 and 9.

AFO3/
AFO 3/
AFO3/
AFO 3 / L

AFO 3 / L

AFO 3 / L

ACI2
ACI 2
ACI2

R105
R205
R305
R.l l9
R2 19
R3 t9
R5

Rl4
R33

( Channe l ' L' Se ns i t ivi c y )
( Cfranne I 'B' Se ns i c i'*ri cy )
(Ctrannel -R- Sensicivi cy)
( Cfrannel '^' Range 2'3 leve I ad j . )
(Ctrannel 'B' R.ange 2-3 level adj.)
( Cfrannel -R- Range 2-3 leve I ad j . )
( Stage 2 Amp. gain)
( Scage 3 Amp. gain)
( Signal oucpuc level)

Connect a 65lI decector to Ehe RF source and Channel -A- on the 6500, swicch
RF off and perform Ehe AUTOZERO on the 6500. Check that no error is produeed
for Channel -A- - possible error messages are -Fai1' (accompanied by Error 42)
and -No Probe-.

-------tl

Fig. 9 Calibrat,ion componenc- location chart (AF03 )

7L. Select CAtAID, switch off the temperature correction and select
Channel A. Switch the external RF source level on and adjusc the level to
give approximacely -I dBn on Range I.

(l) Using che -BAR CIlART- display and numeric informaEion, adjust
ACl2,Rl4 gs glvg idencical readings on Ranges I and 2. AE this
point, Ehe -BAR CIIART- level w111 coincide wlth che reference li-ne.
Noce thac the resDonse of the -BAR CHART- is deliberately slowed.

(2) Reselect Channel on CALAID pressing nurneral 7 to reset "BAR
CHART'. Wait 20 seconds for any deviation.

Nolg ...

The BAR CHART facllity only operaEes when
readlngs. If only one range shows a valld
levei co obtain a readlng on both ranges.

May 87 (Au. 4)

Cero adj acenC ranges give
reading re-adjusC Che RF
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(3) AdjusE Ehe excernal RF source
Range 3, and adjusE AF03/LrRll9
c he BAR CHART.

H 6500
Vol. 2

level to give approximately -16 dBrn on
to set up range change 2 co 3 using

(4) Adjusc the external RF source level to give approxJ.mately -36 dBm on
Range 5, and adjust ACI2,R5 to set up range change 4 to 5 using Ehe
BAR CHART.

72. Connect Ehe scandard decector/calibrator box to ChanneL 'L' of the 6500.
Then with calibrat6FffitE@ perform the AUTozERo function. Selecc
the 6500 Eo DATUM 0.5 dBm, RANGE 0.1 dBm/div. Ehen switch calibracor on, waic
30 seconds and adjust AC12rR33 to obtain a reading of 0 dBn. tlhen this
Eeasurement ls wlthin !0.03 dBrn select AVERAGE co facilitaEe sett,ing to within
!0.01 dBm. Take the reading from Ehe brightline display at Ehe top of the
screen. Repeat che adjustmenls until reaching the opcinum. Typieally, no
more Ehan Ewo repetit,ions will be required.

73. Channels -B- and (-R-) can now be set up in che following manner :-

(l) Connecc the 65ll detector from the RF source (RF level off) to
Channel -B- (-R-) on t,he 6500. AUTOZERO and check chac no errors
are displayed for Channel (-R-). Select SHIFT, CALAID and
conflrm chat the Eemperacure correccion is OFF.

(2) Select Channel press numeral 8 (Channel 'R' press numeral 9)
swicch RF source level on and sec for approximat,ely -16 dBn on
Range 3. Adjust AF03/1,R219, (efO:/t,R319) co set up Range change 2
Eo 3 using the BAR CHART.

( 3 ) Connect che s candard detect otr /calibrator box co Channel B (R). Wirh
AUTOZERO funcElon"t he cali braEor !. f. level off perform che

(4) Selecc rhe 6500 ro DATUI1 0.5 dBn, RANGE 0.1 dBm/div. rhen swirch
calibraEor on and waiE 30 seconds. Adjust R205, Channel B

(R305,Channel R) to obcain 0 dBn adopclng the same technlque used for
Channel A adjustment i.e. Select AVERAGE when within !0.03 dBn and
carry out further adjustnent to achieve an optlnum reading rdiEhin
0.01 dBm, repeaElng the adjust,menc t,o achieve the best possible
readlng"

Terrperature sensor circult callbration (AF03/I)

Tes E equipmenc : icems l, ResisEance box connecEed via a 65lt probe
connecEor to pin M. TemperaEure input connecEion
and earth, pin J.
Dlgical volEmeter

74. Swicch on all equipment and allow 30 ninutes rirarm-up. Referring Eo
Flg. 9 component layouL for AF03/1, measure che Zener dj.ode reference voltage
Dl and re-select che value of resistor R5 if che voltage obtained and resist.or
value do not colncide wlEh Ehe value glven ln Table 3.

Chap. 5
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Value of
SIC resistor (R5 )

Zener reference volLage (Volts)

392 kO

402 ld2

412 K2
t+22 k{?

432 kO

(2) AdjusL AFO3/L,R6 for
pin 6 and ground. 0n

FAT'LT LOCATION

H 6500
Vol. 2

an output of +4.887 V t0.003 V between IC6'
comple t ion renove res i s Eance box and d . v .IIl .

TABLE 3 TEMPERATURE SENSOR CALIBRATION (R5 SELECTION)

5.89 - 5. 98
5.98 - 5.L2
6.L2 - 6.25
6.25 - 6.39
6.39 - 6.51

75. Select Channel A. Plug resistance box and probe connector lnto Ctrannel

A fronL panel input, sockeE and carry out the following procedure:-

(i) Adjust Ehe resistance box for a voltage of -0.6000 volE,s between TPi
and ground (typical resistance value 43 td2).

76. Ttre following seceion consists of a fault finding table and other checks
ro aid fault locaEion. To assist with fault finding it is advlsable to study
the technical description conlained in Chap. 4. The functlons of the various
boards are generally well deflned and independenL of each other. Boards/
uodules are interconnecEed by a varlety of coonectors. A useful rnethod of
confiruLng if board or uodule is faulty ls to substiEuce srith a known
servlceable item from a spare worklug instrunent. lhis can save conslderable
f ault f lnding ti-me.

77. When disconnectlng conhex connectiocs ensure that the meEal clad
conneccor cannot accldentally cause short clrcuits on the printed boards and

creale additlonal faults.

7g. The checks given in this chapter are not exhaustLve but are lntended as a

polnter to further lnvestigatloo. It is euphasized that each fault should be

studied having regard for other fault flnding Lnformation' since lncorrect
operatLon of a cl.rcuit oay be caused by nalfunction of an assoclated circuit.

Power supply faults

79. Symptoms of power supply faults are often confuslng therefore lt ls
reconnended that boch prinary and secondary fuses be checked before commenclng
any other Eests. Investlgate lhe cause of any fuse found to be blown. Note
that +5 V and *I2 V supplies do not have secoadary fuses fltted. Al1
voltages can be checked as described in the Adjustnent and Calibratlon
paragraphs.

SLenal channel faults AI'03/1

80. Faulrs involving the signal channel l.nput board Af'03/ I will norually be

ind,icated on the display by a'Fail'or a'No probe'Eessage rchen an atteEpt
is nade to carry out the AUTO ZERO procedure. Establlsh first, by connectlng

Chap " 5
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a detect,or probe to each input in turn, which of the three channels A' B or R

is affected. Functlonal checks at the beglnning of chis chapter show the
oessage noraally expected when a detecLor probe is connected to each channel
input in turn.

81. If one channel only is affected it ls possible that the fault lles in
that channel's Chopper or lst stage arnplifier. If board AF03/1 replacement
is thoughc to be necessary it should be carried out wiEh extreme csrer
Interconnections between each of Che probes input sockeLs and the board are
kept as short as possible to prevent nolse plck-up. Fig. l0 indicates the
interconnections between the probe input socketsr their pin connections and
the board Eennlnations. Also indicaEed are the w'ires EhaE require sleevlng.

Flg. 10

82. A list of
f ollotr. These
assist Ehe user

( 1) F'aulc synptoro

Possible fault

Check

Probe input sockets and AF03/1 board interconnectLons.

possible faults associated wtth the Signal lnput board UOf/f
are by no neans exhaustive but are rather deant as a guide to
to deEernine the likely area of the defect.

'No probe' on one ehannel on1y.

Stro r t c i rcui t be twe en Pr obe input socke I and
AI'03/ I board.

Ttrat all connect,ions to Ehe input Probe socket
plns are correctly terninated and sleeved as
shorsn Ln Fig. 10. Ensure that connectlons to
ptns B, lI and L are not shorting to a chassis pin
connecBton "

glg8 " ze Jun. 84 (An .2)



(2) Fault symPtom

Possible faulc

Check

(3) Faulc symPtom

Possible fault

Check

(4) Fault sympt,om

Possible fault

Check

(5) Fault synptom

Possible fault

Check

(6) Fault synpt,om

Possible fault

Check

Jun.84 (Am.2)
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-Error 42'r'Error 46- for one channel and/ot
-Fall- indicaci-on on a1l three .

AFO3/ L nulciplexer IC5.

Car ry ou E, the checks given f or f aul C ( 1) or
multiplexer IC5 operarion.

-No probe- on ail three channels.

+15 V and +5 V supply nis sing on Af'0 3 / L .

+15 V input aE, PLI pln l0 and +5 V regulator
ouLput across C8.

'F ai. 1 - on al I channe l s
c.r.t. display.

and excessive noise on

AFO3/L, TCZ defect,iver of, AC09/2 AuEo zero
voltages uissing.

TCZ i s se rviceable , reneer if in SaCurat,ion .
Check ACtz voltages on pins A21 & A30 vary when
carrying ouE AUT A-ZERO routine . Using C,Ai.AID

facility check thau voltages are stable on any
one range.

AUTO ZERO procedure on channel - A- lnd j.caE,es -No

pro be ' on channe I -B' . AE,teBPE,s to AUTO ZERO

channel'B- rf,Lth a probe fltted also produce the
'No probe- nessage.

IC3 A.|ID and / or IC4 ttlAllD gates open circuiL .

ThaE, f .m.1 and f .m.2 signals. are present, at
AF03/1, PLlr pios I and 2 and E,hat f .m.2
positlve-going transition leads f.m.1. by sl HS.
Check functlon of IC3 ' IC4.

-Error 46' Or -No Probe- nessage on all
channels.

0pen circuit component in AFO 3 / L temperaEure
S€OSOf o

TemperaL,ure sensor coutPonents fcr oPen circuiE
particularly R5 and 01. Voltage across Dl
should be in accordance qri t h Chap . 5 , Table 3 ,
lf oecessary renew Dl and reselect R5. Check
R6 is no E lnteruictenE .

Chap. 5
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(7 ) Fault synPtom

Possible cause

Check

(8) Fault synptour

Possible cause

Check

(9) Fault symptom,

Possible cause

Check

H 6500
Vol. 2

'Error 4^6' and c.r.t. display aE = +18 dBm.

-15 V supply nissing.

AR.07rFS4 is intacE, also check thaE -15 V is
present across AFO 3 / L ,C7 .

'No probe' message on all channels.

AFO 3 / L, Rl open circui t, .

TRI collector ( can) is at +5 V and Eha t TRI
inverter operates Eo switch Ic102 lsu stage
attenuator, use CAI-AID on 'Cycle' oPeraLton.

'No probe' nessage on either A, B or R channels.

AF03 / L, IC5 falluf€ r or incorrect logic applied.

TtraL -15 V is present on IC5 pins 4, 7 and l l
and Eha t +5 V is present on pin 16 . Check that
logtc lnputs l'l 0, Ml are correcE for t,he
selecLlon of channels A, B and R., i. € . I

!10 }rl
A=0 0
B=1 0
R=0 I

Check the function of IC5.

CRT/ATO faults
Test equipnrenL items: a, Multimeter

rcr Oscilloscope & probe
r[, Electro-static voltneter

A WARNING LII'E PARTS A

83. Before aEtempting to trace faults in this area it ls essenEial that the
relevant Notes and Cautions have been read at the front of this rnanual. Also
read the I.IARNINGS in this chapter relating to access and correct servicing
procedures when worklng in this area.

84. Before carryLng out any elecctical tests lnspect all soldered connections
for dry joinEs etc. The follow'ing list of fault syoPlons and remedies give
information and typical wavefoms that can be uonitored on board AT01/1,AT02,
and Ehe c.!.t. These can be seen Ln Flg. 11. Note that all waveforms and
voltages are Beasured w'ith resPect to TP2.

Ctrap " 5
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5m5/d i v
TP3 IY / div 5m5/d i v

TP5 LV /div 20pS / dtv

TP7 2V / dtv 20pS / div

TP9 10V / dtv 20PS / dtv

TPIT 50V / dtv 20YS / dtv

TP4 SV/div

TP6 2V /div 20pS /dtv

TP8 1Vldiv 20yS / dtv

TP 18 2V /dtv Z3yS/dtv

Chap. 5
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(1) Fault synptom : No video Preseng,, but synehronized raster.

Possible cause : Poor connecEion Eo c.r.t. caEhode.

Check Waveform aE TP9 apPears at c.r.t. pin 2.

(2) Fault syttrptom : No video, unsynchronj'zed raster.

Possible cause : (i) Suspect video input connectj.ons
(ii; No 100 V HT
(iii) No output frou video anpli.fier

Check ! (i) Waveforor at TP8 then at TP9.
(ii) Voltage at TP13
(iil) TRl'TR2,TR3 for serviceability

(3) Fault synptom : Video noc clanping to black level,

Possible cause : (1) Input level to video anplifier could be
too high

(ii) Line sync. pulse wldth Eoo wide
(iii) TR2 bias leve1 incorrectly sec

Check : (i) Wavefonn at TP8
(fi) Wavefora at TP5
(iii) DC level (+70 V) at TP9

(4) Fault syoptom : No line hold.

Possi.ble cause : (i) No line sync input
(1i) IC2 not operating
(iil) IC3 aot operating

(i) Waveforn at TP5
(fi) Waveform at TP6
(fifl Waveform at TP7

(5) Fault synptom : No frame hold.

Posslble cause : (1) No frame sync i'nput
(ff) Frame lock control (R48)
(iii) ICI faultY

Check : (1) Wavefono at TP3
(fi) R48 for oPen or interraittent eircuit
(iii) ICI for serviceabilitY

Check

Chap. 5
Page 30 Jun. 84 (An.2)



H 6500
Vol. 2

(6) Fault sympton : No frame scan.

Possible cause : (i) Frame amplitude concrol (R3)
(ii1 Coupling capacicor ClO
(iii.; Scanning coil L3
(iv) ICI faulty

check : (i) R3 for open or intennirtent circuit(ii) C10 for leakage erc.
(iii) ContinuiEy of frane windings - resistance

should be approx. 3 A.
(iv) ICI for serviceabiliE,v

(7) Fault synpton : Excessive width.

Possible cause : (i) itigh HT
(ii; Frame anplirude conrrol (R3)
(iii) ICI faulry

Check : (i) +IZ V raj.l ar Tpl
(ii) R3 for open or inrenoittent circuj.t(fii) ICI for serviceabilirv.

( 8) Fault syrnprotr

Possible cause

Check

(9) Fault sympton

Possible cause

Check

( 1.0 ) I'aul E, syxopr,on

Possible cause

Check

Low width.

( i) Low IiT
(ij.) Frarne arnplicude control (R3)
(ii:.1 ICt faulry

(i) +I2 V rail ar Tpl
(fi) R3 for open or interaittent circuj.t(lii1 ICI for serviceabilirv

Poor frame linearity.

(i) Frame lineariry conrrol (R6)
(il) Coupling capaciror Cl0
(iii) Deflection coils L3
(iv) ICI faulry

(i) R6 for open or lnternit,tent clrcult(ii) C10 for leakage etc.
(iii) Replace L3
(iv) ICI for serviceabiliry.

Localized non-linearity (several lines widely
spaced ) .

ICJ. faulty

ICI for serviceabilicv.

Chap. 5
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( ti) Faulc synPtom : Excessive height.

Possible cause : (1) tligh I{T
(if1 Frame anPlitude control (Ll)
(iii) Frame linearity control (L2)
(iv) Low EHT.

Check : (i) +12 V rail at TPI
(ii) Mjustment or rePlaceuent of Ll
(iii) Adjustment of. L2 for besL linearity
(iv) Line outPut stage as detailed in fault

synptom ( l7).

(12) Fault symPEom : Low helght.

Possible cause : (i) Low HT
(ii1 Frame ampliLude control (LI)
(iii) Frame linearity control (L2)
(iv) Boost, volls low.

Check : (i) +12 V rail at TPI
(ii) Adjustnent or replacenenL of Ll
(iii) Mjustrnent of LZ for best linearity
(iv) 27 V at, TI pin 10, if incorrect check

reservoir capacitor C25 and diode D5.

( 13) Fault syopEom : Poor line linearity.

Possible cause : (i) Fraue linearicy conerol (LZ)
(ii) S Correction caPaciror C30)
(iii) Slow switch off of TR6
(iv) Yoke of L3.

Check : (i) Adjustnent of L2
(fi) C30 for leakage etc.
(iii) Waveforu ac TPl2, if incorrect check TR6'

and L3 ior serviceabi.IiLY.

(t+) Fault syupton : Poor corner focus perfonaance.

Possible cause : (i) Focus pocentionecer (R44)
(ii) Scau coil (L3)
(iii) Incorrect c.r.t. voits
(iv) cRT.

Cheek : (i) Adjustment of R44
(11) Serviceability of scan coll L3
(ili) Line outPut scage as detailed tn fault

sYnPton (17)
(fv) CRT for serviceability if all voltages are

correct '

Chap. 5
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(15) Fault symptom : Bent horizontals.

Possible cause : (1) Power supply current linie set Eoo low
( ii) HT de-couPling
(iii) Raster centring
(iv) Picture shaPe.

Check : (i) Lirnit to 1.5 A
(ii) CI for leakage eEc.
(iii) MjusEment, of shift rings on L3
(iv) Adjustment of shape magnets on L3.

(16) Faul! sygptom : Uncont,rollable and excessive brightness.

Possible cause : (i) Video anplifier - TRl,TR2'TR3
(ii) CRT (cathode or grid short)

Check : (i) TRI''TR2,TR3 for serviceabilicy
(ii; CRT for serviceabiJ-itY.

(17) Fault symptom : No visible raster.

Possible cause : CRT voltages.

Check : This fault requires a differenL check procedure
because if the line outPut stage is not
functioning, other d.c. voltages normally
supplied E,o other stages of Ehe eircuii will be
absent.

Procedure

(1) Check +12 V rall at 1P1. If incorrect disconnecE D5 and if +12 V

returns, suspect line output stage conponents TR6rDlOrD7 rC25, C26rD5.
If +i2 V does not return susPect TR2,TR3 or ICI.

(2) Tt +L2 V rail is correct check waveforu at TPIZ:-
and/or 27 V boost aE Tl Pin l0
and/or +I00 V at TP13
and/or +150 V at TPII.

(3) If all volcages to step (2) are correct, and TPl2 waveforo. is also
correct check Che c.r.t. oPeratlng volEages aE Ehe tube base as

follows:-

h Is heater alighE? (examine in subdued lighting)
a1 +150 v at c.r.t. pin 6, if noc suspect c.f.t. connecEion
k 65-75 V <i.c. "i c.f,.t. pin 2, if not suspecr c.r.E.

connection.
c-50to+30Vatc.r.t.pinlasR46lsvaried,ifnoE

susDecc c.r.t. connecLion.

Chap. 5
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ll.5 to 12.5 kV on c.r.c. anode, if noc suspect over,rind on
rItr.

Note ...

Do noE check by drawing off a spark from che e.h.c.
connec!or.

(4) If c.r.c. volEages are incorrect suspecc TR6,ICz,IC3rD5 rC28,TR2 and
Til, then all other line outpuc corllponencs.

CRT replacement

85. Remove both top and boctom fronE trim surips, hinge AT0 lid and fix this
into Ehe servicing posiEion. Remove t,he c.r.E. socket and base sparkguard
AT02 (there is sufficient lengch on Ehe earEh lead from AT02 uo braid Eo allow
removal of t,he c. r. E. wiEh che brald atcached) cake care not to f ract,ure the
neck of the c.r.t.

86. Loosen che scan coil yoke assy. neck clanp securi.ng the assy, Eo t,he
c, r. E. and draw assy. of f towards c,he rear.

d-

87. Unlock the elast,icated rubber fixing sErap
also decach the earthing assy. from around Ehe
the c.r.E. from E,he gaskec and dispose of it as
Ehls chapEer.

f rom the teTo upper lugs and
fixing bands. Carefully 1i.ft
detailed in the beginning of

88. Take the replacement c.r.E.
and che plastie sheet on the tube
front of the unit with the anode
surface (e.g. rubber naE). Clean
(industrial nethylaced spiric) and

frorn its packaging, leave che pin protector
face. Place che c.F.t. on lEs face in
on che lefc hand side on Eo a protecEed

che anode area wich a residue free cleaner
also clean Ehe anode cap on AT02.

89. Ensure thac the elast,icaced rubber fixing strap is actached co Ehe lower
fixing poinc and that the rlvet coupling ls cencrally posltioned. CarefuLly
remove the plastlc sheet from the Eube face and place the c.r.E. lnto the
gasket and re-attach Ehe fixing scrap to che Ewo upper nountlng lugs to hold
the c.r.t. firmly in poslElon. Re-actach che earthing assy. ensuring Ehat
che earthing makes good contact wtEh the c.r.t.

90. Reflt scan coil assy. c.r,t. anode cap, board AT02.Finally remove che pin
OrproEecEor from the c.r.t and fit Ehe c.r.t. plug. Carry out the c.r,E
align- nent in Ehe manner described in Adjustmenc and Calibracion paras.

91. If a ROM or RAM fault is suspecced, or ls indlcaced on Ehe display as a
self test faulc, note the qualifying address and identify r.he IC concerned by
reference Eo Chap. 7 Servicing diagram-s memory map. Switeh the instnrmencoff and withdraw che board. visuaily inspect Ehis iaying parf,lcular
Chap. 5
Page 34
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atcenclon to t,he IC whose memory address has been indicated on Ehe display.
Press suspect,ed ICs at boch ends Eo firrnly seaE Ehem into their sockets.
Remove the board and clean the edge connector wiEh a residue free cleaner
(induscrial mechylated spirlt) then firrnly replace che board ensuring Ehe
correcE orienCacion.

92. Swicch on - if the fault persists, t,ry slightly removing the IC from che
sockeE and pushing back i.n, caking care not to damage Ehe pins - thls is only
likel-y lf che IC is complecely removed and re-inserted. Sitoilarly other
boards Ehat could exhibit a memory faule are Ehe following,

Link opcion One (ACl8)

Faulc conditions will be clearly displayed on t.he c.r.E. ac power-on when Ehe
Self test operacion is carried out. The operation is described in the
Operating l4anual Vol. I Chap. 3-I "Preparation for use", Two typical faults
exhibired by the 6500 are as follows :-

(l) PORT FAULT 0, 8080 (keyboard data porc)
BiE 0 st,uck on 808011 indicates char the u.icroprocessor eannoc decect
the keyboard scanning.

Possibilicles:- (I) Key jammed
(2) Conneccion to AMOl
(3) Power supply unit AR05
(4) Encoder AF02 (ICl)
(5) Keyboard data port AF02, IC8.

(2) PORT FAULT 0, 8803
BiE 0 stuck on 8803H indicates thac no ADC end-of-ccnversion pulse is
present.

Possibilities:- (i) No power applied to board ACII
(2) ADC START C0NVERSION pulse fron ACl2 nissing

or incorrec!,.
(3) CONVERT PULSE Eo ACII, IC3 rnlssing
(4) A-D converter IC3 on ACll suspect.

If a Memory (ngU) faulc occurs duri.ng use, a nessage is wriEt,en on the display
Eo indlcace t,his. The indlcation can be in che form of a Mernory or llardware
error message or alt.ernatively as a Memory fault with an idencifying address.
See also Table 4 for cypical processor fault finding procedure.

AC02 Address 50XX onwards D0XX
AC03 Address 54XX onwards or D4XX
AC04/ I Address 5CXX onwards DCXX

onwards on Link
options Two or
Three (ACl8)

May 87 (Am. 4) Chap. 5
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TASLE 4 PROCESSOR FAULT FINDING PROCEDURE

START
Check fuses, ARO6 power
supplles, correc! orlentaEion
and lnsertlon of all boarde.

l
Porqs up vtch a key
held dom Eo shulace
a self test fa1lure.

I

t
Do rhe SHIFT and-No

LOCAL l.e.d's flaah. t
Reoove boerd ACC2 toI

I
YES

YES 

- 
lnduce a oenory faulc 

- 

lt:O

and agai,n poser-up, do the
SHIFT and IPCAL l.e.d's
nog flagh ?

PEoceaoor ts noc runnlng.
Reoove 6500 boerde 1n cura
!o chack for an asaoclaced
faul!, e.g. rhort or oPeo
clrcult, oo addreee llnes
or det-ectl,ve daca bue
buffer ecc. If the C?U
runs (SHIFT I.€.d. coggles)
an error aesaage Eay b€
dlsplaycd dependlng oo nhlch
bosrd ls reooved. Suggeeced
order for board reooveL ls
ACt I,AC09/2,AC02/3,AC05,AC04/ l.
Replace ACO5 and AC04i I (co
obcalo irrt error ueaaage dleplay)
and flDa]ly dlscoonac! AfOz. If
ProcessoE scl,ll talls lo nrB,
euaPecc ACIE and !h€ lncercon-
Bcctloas stth llrch€rboard Altot.

Proceslor 1a nlnnl,n8.

I

i

YES-Ig an error aeas{rge +NO 
-

I dlsclared ?

I
I

Is a ROM FAULT
YlS 

- 

1ndlc4ced on
lhe dlsplay.

I
I

I

NO
Probable fauLt
a defecclve
E?ROu ln Ac18.

I'robable fault area
A.C I 8.

Chap. 5
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Is a HE'IORY FAULT(RAX)
YES 

- 
addrear (6000-7FFF)
dlsPlaYed?

I

I

I

I

J
NO

I Probable
I
I

t
Hesaage refer8 !o ao area
other then lhe RA}{ on

AC18, take apProprtate
acl 10n.

YES 

- 
13

fault area ACl8.

the procesaor 
- 

NO

cra8hln8 ?

Proceaaor lg
runnlngr SugPect
dlsplay and/or
keyboard clrculEs.
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Dlsplay faults

93. The faulEs described
display but which are caused
act,ual display board AT0i/l

11 6500
Vol. 2

in chis paragraph are those which are seen on Ehe
generally by faults noE direcEly associated with

or AT02.

(l) Fault sympt,on

Possi.ble cause :

Check

(2) Faulc sympcoa

Possible cause :

Check

(3) Fault synptom

Possible cause

Check

(4) Fault synpton

Posslble cause

Check

TransienE video glitches present on Display
trace(s).

Microprocessor access de-glicch circult AC}Z/ 3,
IC5 maladjusted.

The adjuscuent of che de-gliEch cj.rcuir AC02/3
Rl and R2. If Che fault is still present afEer
adjustuenE suspect. IC5, subsEiEute r.r-iEh a known
serviceable iten.

Incorrect, data present on MEliory dJ.splays
(Menories should contain a1l 0.00 dBn points
unless a STORE operation has been perforned).

Incerilj.Etenc connections on AC18 edge connecEors
or an intermiE.tent RAI{,, IC.

ACl8, RAMs, seaElng of each IC and p.c.b.
connections, also clean and check edge connector
pins for a good connection ln the card frame,
Run Diagnostlc ROM - replace any faulty ICs
indicaced by the progran. Replace ACig board
if fault persists, rrJhen fault appears E,o be
correct,ed, power up and dowo Che instruuent, a
nuuber of Eines to ensure thaE Ehe fault does
not re-occur.

St,riatlons (bands of varying intensity) on t,he
screen.

AT0 t / I ,AT02 wlring loonn lncorrectly poslt,ioned. .

That the posit,ion of the wirtng loon is such
thaE nutual coupling between loom and AT0l/l
module M2 is raini.nized.

JiEterlng alphanumerics on left hand side of
display.

ACOl incorrect interlace adjustnent.

Alignment of the lnterlace cootrol R8.

Chap. 5
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(5) Faufc symPtom

Possible cause

Check

(6) Fault synptoto

Possible cause

Check

H 6500
vor. z

Excessive noise floor leve1 on display i.€.
-50 dB.

AF03/1, buffer IC2.

tsy subsEicucing IC2 wich a known serviceable
i tem,

Line display trace which should be located off
Uhe Eop of the screen, i.s partially visible e.g.
power on displays 50-60 dB. Set' DATUM to
-99 dBrn, display co LINE.

Incorrect adjusLmenE of line display clock
circuit, ACOI board.

The aLLgnment of Ehe l-ine display clock
oscillator ACOL' RII'

Chap. 5
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INTRODUCTION

l. This chapEer contains lnforuation Eo assist in the repair and tesE
procedures of Wide band detecEors, if required. The procedures described in
this chapter are of a sinplified nature and of restricEed range conpared with
Ehose Ehat relate Eo t,he ruore comprehensive factory test facilities which are
necessary to demonstrate compleEe conpliance lrith Ehe sPecifleaEion.

Z. The deEector requires careful handling and comprehensive v.s.w.r. and

power accuracy checks and because of chis i.E is recommended chat repair and
re-calibraEion be carried out only by authorized .Yarconi Instruments agents or
by Marconi Instrunents, l"licrowave Products Division, Stevenage.

Chap. 5-1
Page IJun. 84 (An. 2)
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D,etector servlclng A (Static sensi.tive device - see NoEes & Cautlons)

3. If specialized equlpment is avallable to the user or iE is accepEed that
repairs r"y be carried out without the detecEor being calibrated Eo lts fu1l
specificaEion the following instructions glven in this chapter will enable the
replacement of three sub-assemblies that may be changed withouc the use of
special Eools. -\ list of available spare parts is shown in Fig. 7 and access
t; some of these require speeial toollng. It is therefore recomnended Ehat

disnantling beyond Ehe sub-assernbly sEage is not attemPted in the course of
nornal servicing. The three sub-assemblies ava11able are as follows :-

(l)

( )\

Chap.5-1
Page 2

6511, RF connecEor assy.
or 6512, RF connector assy.

N Eirpe,
APC-7 type,

Part No. 27L6-0O7
Part No. 2718-007

a (3)

Cable assy. (includes 12 pin nale connector) Part i'Io. 27L6'004,
deCails are also supplied showing wlri.ng deEails of both p.c.b. and
plug lnterconneclions, see Fig. 4-

Detector module assy. ki.L Part No - 27L6-006
(The kit includes two pre-selected (SIC) resistors, R2 and R5).

4. T,.ro sets of instructions are given ln the following paragraphs to enable
callbragion Eo be carried out. The first gives a resErtcted routine using
on1y Ewo i Eems of the tes t equipment 1is Eed in Table I : a, 50 IlHz ' 0 dBoa

calibrator and h, a 6500 in this procedure. The Po$ter accuracy seEtlng is
however linited by the uncertalnties of the 6500. A second nore detatled
test procedure provides for greaEer power accuracy. A liniEed v.s.w.r. check
(S.0 - L2.4 Gllz), and a frequency response confldence check tray also be
carrled out in additlon if all the ltems listed in Table I are available.

Hodule reDlacemeot# A
5. Flg I shows Ehe ci.rcuit diagran of Ehe deEector uodule, p.c.b. and wiring
details. Fig. 2 shows an exploded vtew of Ehe detector to asslst tn the
dismantllng which can be carried out as follows :-

(l) Renove the two rear plate fixlng screws and slide Ehe rear plate and
casing down the cable towards the plug.

(2) Progresslvely remove the three socket headed fixing screws securlng
the roodule retainer ln posltion, hold the module retainer and w-lth an
axial actton (i.e. a scraight pull) gently detach Ehe r.f. connecEor
assy.

6. The nodule can now be removed from Lhe reEainer, this should also be

wlthdrawn wtth an axial acElon and under no circuostances aust a twis.tlng
action be exerted durlng withdrawal. It nay be necessary Eo grip the end of
the raodule with p11ers or slnllar, usi.ng a sul table amounL of padding to
ensure Ehat the plated surface is not danaged. The module assembly contains
exposed chip devices Ehat are static sensitlve, chey are also connected iEith

Jan. 83
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R F CONNECTOR
ASSEMELY

j,x'(

PC BOARO ASSEM BLY

,i'i'6)w/
\ #r,roouLe

R EAR
CABLE

CASI N6

5U PPCRT IE
CLA

Durlng wtthdrawal particular
of Ehe three con Eac t wires
into an identical positton.
wlres tncorrec t,ly .

€rrxr N6 scR'ws
(3 oFF)

attentlon should be given to Ehe posittonlng
so that Ehe replacernent iEen can be inserted
Wlthout care it is possible to co nne c t ttre

MODULE RETAI NER

FI XI NG
(2 OFF)

Fig. 2 65Ll DetecEor, exploded view

a fine bond wire and therefore shouLd not be handled direccly. Instead hold
the module casing across che X dimensions and wlEhdraw the raodule by
purchasing only from the edges.

Notg ...

,Modyf.e replacement klt

7. Note the value of reslstors included wlth Ehe detector uodule replacement
klt, lf elther of t,hese differ ln vaLue to reststors R6 and or R2 mounted on
the p.c.b. srrd shown ln Fig. 3 they must be replaced by Ehose supplled in the
klt. Using a fine tlp soldering iron remove elEher or both resistors, (RZ)
nomalizatlon, and (R6) temperaEure sensor conpensation, with Ehe ninlmun
possibl-e heat applied. Solder using flux cored 60/407 tLn, lead solder.
Remove any locking cocrpound from the adjustuent potenEloaeter 1nf) co allow
for subsequenE re-calibraLion.

8. Gently push the replacement module inEo the retalner locating the Ehree
connecting wires witil the correct ioodule lead sockets of the p.c.b. 8s shown
in Flg, 3. Belng careful to reEain the axial allgnmenE insert che oodule
into the r.f. connector assy. Replace the three module retalner screws and
progressively tighten these, use Locktite 222 ot slmllar to lock the Ehreads
of each sc!€wo

Chap. 5-l
Page 4 Jan. 83
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COMPENSAT ION CA PACITO R

MOOU L E
LTND SOCKE TS

TEMPERATTIH-.
SENSOR
COMPENSAT ION
(R6)

ft IEST Por NT

1-f {io'{-" cl

S=g- H?tTt,'i'fi'Pi,
-J.' 

^DJ USTMENT POT (RI}l5TOA,/_ H

I | -MooULELEADS
ri

f- --. '''.J
EXPOSED COMPON

MODULE
F {-i

Fig, 3 PCB assy. diagram

TABLE I TEST EQUIP!'IENT

uod"l 
I

50 MI{z 0 dBnn

Cal ibraLor

Digttal volt-
meter

Signal source
wtth Sweeper

node
Temperature

sensor
I{igh di rec t i-
vtty coupler
or brtdge
Power splitter
DetecEor 6511
(6512)(General
purpose )
Autonat lc
anpl i tude
anal yse r

Connec tor
socke t

llininum use specification Recofirmended

I

Wlth current calibraEion certificate lAvailable on Power
I oW t0.72 I neters 6950 or

I ogoo
DC volcs : 0.1 V - 100 V

Accuracy : 0.0012
Freq. range : 8.0 - L2.4 Gi,tlz

Sweep capabillty : 0- +10V ful1 sweep

b

c

d

e

f
oo Specifj.cation as laid ciown in

H 6500 Vol. 1 , Chap. 1. (Z off )

H 6500 Vol. I. Chap. I

Speci,*l tools qld alignnejrt aidg

6158A

Comark Lhermome Eer
(0000 )

2200 / 327

HP 11667A

6500

l"fi (lllcrowave
produc t s )

Chap. 5-1
Page 5
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Liml ted callbratlon (usi onl 0 dBn Calibrator and 6500)

Tes L equipment : items 8, h

9. Connect the 6511(6512) Detector Lo ehe 50 MHz, D dBm callbraEor and Eo

Channel A of the 6500. triith the r.f. source switched off carry out the AUT0

ZERO funcEion Ehen if satisfactory switch on the r.f. source and wtth the 5500
temperature correction on set ehe 6511 adjustrnent Pot,enLiooeter (Rl) to give a

reading of 0 dtso t0.05 dB on the 6500. Ttre adjusEnent should^be carried out
afEer allowing the ambient temperature to stabilize at 22uC ot as near as
possible for ac least Elro hours. 0n completion lock the poEentiometer with
Silastic 732 siticone adhesive/sealant or similar.

10. Re-asserable the caslng and backplate, slidlng Ehis over the detecLor and
buttlng up to the r.f. connector assy. LocaEe the cable clamp in the slot on
the rear support plate and slide the rear plate lnto position on the casing.
Align rear support plate and rear plate screrd ho1es, flE and progresslvely
t ighten the two chrome f ixing screrrs locking these r.riEh Loc t i t e 222 or
sinilar,

AlternatLve calibratton provlding,greater acg.uqacy
-A-

Test equipnent : items srbrdrhri

11. InterconnecEions bet'*een Ehe d.c. output of the detecEor and the d.v.m.
can most easily be nade vta a fenale LZ conlact sockec (iten 1). Wtres
should be soldered to the followlng pins of the socket and the free ends
connecc,ed to the d.v.m. as follows :-

S.oc\et 
, 
pin po.

Pln L (signal)
Pln ts (signal ground)
Pln E (chassig, earth)

D\ru ter:nlnal

Posltlve terninal
Negat lve terallnal
Rernote guard teminaL

L2. Two further compensatlng cooponents are requlred Eo carry out the
callbratLon :

(i) I pF tantah:o bead capacltor Part i{o.25486-2OgF.
This should be inserted tnto the conpensation capacltor test
polnt, Ehe posltLon of whlch Ls shown ln F1g. 3.

(fl) 39 ld2 27" l/4W resistor Part No. 24773-3lll..
This should be connected across the d.v.m. *v€ and -ve E.ermlnals
to simulate the 6500 chopper load.

13. Also cocnect the r,f. lnput of the deEector to the 50 MIlz, 0 dBo
calibrator in an area where cemperature changes can be avoided. Monicor the
temperature around the detector unit and leave for two hours for the uniE to
stabLllze. When a stable Eemperature readlng, within the range shown in
Table 2 (ideal1y 220C) has been malntained, set adjustuent potentloneter (Rl)
to give a d.v.m. reading correspondlng to Ehe Eernperature reading shown in
Table 2. On completion remove the compensac,ing capacitor and lock the
poEentloBeter with a suitabLe adheslve such as Silasttc 732 sillcone
adheslve/seal-ant. Reassemble the caslng and backplate as previously
descrlbed i-n para. 10.

Chap. 5-t
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TABLE ? TEI'IPERATURE/InV CI{AR.T

TEI'IPERATURE O g

L7
l8
19
20
2L

22
23
24
25
26
27

CALIBRATION nnV

202.5
2A2.7
202.8
202.9
203.0
203 .0
203 . C
203.0
202.9
202.8
2A2.8

q PP\,4-/ r-, _/Flrx #--''''trf(.:..f+*,. HI iiil ffit"""' 
=qr-F<<'Ntsvr'w sHowr* r=-"'t" _ 33^?-JJl?.-, \,'.

rNSroE or piio \ '\ ni,r: oRrN6€euo-c.o*xecrro*s 
\ ,;:fr.,yiif*

""l,lffi-'^'" \ 'LEE'ED 
BRA,D

tlvc \\_-/. Yr vE vr 
\\ ,a

',,'. -ff;€, dF-aro*r - t5's ,titifE"tt"l?i ,.r=r,no
o"^,", .--14, ffl:::".. _i3:j..^!=

tl3u|J-'r\_lU--::ilT 
:bi*.?,%_.

CABLE ASSY. AND R. F. CONNECTOR REPI"ACEI{ENT

L4. To renew eic,her an l{ type (6511) or an APC-7 (6512) E.f. connector assy.
simply regove Ehe casing and Ehe r.f. connecEor asslo as described in prevlous
paragraphs. It ls not advisable to further dlsnantle Ehe r.f. connecEort
this requires special tools and the replacement of lndividual coruponents is
difficult.

15. 1'he cable asslr includes the LZ pin nale connector and t,herefore only
requires connections co be nade at the p.c.b. Ilowever Fig. 4 gives details
of the lnterconnections to both p.c.b. and the L2 pln nale connector should
the user require to change only the plug and not the conplete cable assy.

Chap. 5-1
Page 7Jan. 83
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DETECTOR FIINCTIONAL CEECKS

Ternperature sensor check

Tesc equipnent : items drh

16. 0n cornpletion of detector calibration the item should be fu1ly cased for
all subsequent confidence checks. When handling the detecE,or take care to
touch only the cable and noE the body of the item. Connect Ehe detector eo

Channel A of the 6500 and carry out uhe AUTO ZERO function, lf this is
saEisfactory further select SfiIFT and CALAID keys co display the Eemperature
indication. WiEh reference to Table 3 check that Ehe 6500 tenPerature sensor
figure displayed is wirhin t20C of the flgure nonitored at the detector by che
ther:nomeEer '

TABLE 3 TEI-{PERATURE SENSOR FIGURES

Ternperature 0 g 
I

2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3"4
3"5

27 .9
26.9
26 "A
25"1
24.2
23"3
22.5
2L "7
2q.9
20" 1

19.3
18.6
17 .8
L7.L

Chap . 5- I
Page I
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VS[{R confidence check

Test equipmenL : iEens cr€rf ,8rh

5t58A

RAMP 6500

cc r87(

..1 
OPEN /SHCRT

I caLiBRATIoN

Fig. 5 VSI,IR neasurement, interconnecting diagraul

17. Connect the test equipnent as shown in Flg. 5 and switch 6158A r.f. Level
off, and mode to SWEEP. Carry out the AUTO ZERO function on the 6500, if
this is saEisfactory conplete Ehe following :-

(1) Set the 6158A Lo slreep 8.0 - L2.4 Gtlz by encries on the 6500 Fl and
F2.

(2) Switch 61584 r.f. source on and adjust the level to give an output at
the bridge test port of 0 dBm.

(3) Wlth OPEN CIRCUIT cer-alnation to Ehe brldge select B, -R, STORE-B, on
the 5500. Ttren flt SHORT CIRCUIT to che bridge and seLect SIIIFT,
STORE AV, B, on che 6500 (see Vol. I, Chap.3-2, Applications for
further details ).

(4) Connect che detector to be neasured Lo ehe bridge tesl port and
seLect SUB MnIrB and AUTO keys, the display now shows the return loss
of che deLecSor, presslng UNITS key will give a v.s.qt.r. reading.
Check that ehis does not exceed i:1.35 across the range 8.0 -
12.4 Wlz.

Chap " 5- 1

Page 9

BRIDGE OR
COUPL E R
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Frequency_ response check

lest equipment : items crf ,8rh

cc.87 3

Flg . 6 Frequency response, interconnecting diagran

18. Connect che t,esE equipoenE as shown ln Fig. 6, swlEch 6158A r.f. source
off and node Eo SlfEEP. Repeat the 6500 AUTO ZERO function, on eomplecion
switch 6158A r.f. source on and set the level for an output at Lhe power
splitter measurement port of -10 dBn, then carry out che followlng steps :-

(1) Store trace ln neroory uslng a known serviceable detect,or in
ChanneL A.

(2) Replace Channel A detector by the repaired item and subtract new
display from Grannel A ln€oor].

(3) Check that any varlaElons tn the resultant display do not exceed
I dB.

SPANES

19. The number of spare itens available
necessiLy linited due to the minute size of
diff1culLtes involved in renewal of these.
spares therefore is not inclusive.

Chap . 5- I
Page 10

for nalntenance purposes are of
sone iadividual itens and Ehe
TLre f ollowing lis t of available
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DETEC:TOR UAINTENANCIg ( 5S 14 )

CONTENTS

up procedure

c heck

not recommended for this detector and no itemized
If serviclng is required the device should be returned
I'licrowave Products, Stevenage with details of any
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dlagrarn .

INTRODUC1TION

1. The RF Detector 6514 is designed for use with 5500 Automatic Anplitude
Analyser. The perforrnance of waveguide assemblies may be characterized for
transmission loss or gain, power, return loss or VSWR from 26.5 to 40 GHz over
a 6l dB range.

OPERATION

2. Each RF Def,ector comes compleLe wiLh wavegulde atLachuent for user
convenience and to avoid the possibility of damage to detector input face and
screw threads through repeaLed att.aching and detaching.

3. The 6514 detect.ed signal is processed by the 6500 to produce a power
reading. Powers outside of the square 1aw of the diode are corrected by
neans of a look-up table in the 6500. The detect,or type function, DET, is
used to select the correction for 6514. (Earlier instruments noL having this
key fitted can be reLrospectively nnodified if this is required). Details for
selecting che 6514 detector, zeroing, and setting of frequency lirnits are all
descrlbed in Lhe Vo1. I Operating lhnual,

UAII{TENAIICE

t+. User servicing is
sPares are avai 1ab1e.
to l'larconi Ins truments
f au1 ts encountered.

Feb. 86 (Am. 3)
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allow Ehe user Eo verlfy the Performance of
of a s irnp li f ied nacure howeve r and of
t e s t s Ch aC relate to the more comp rehensive
necessary to dernonsErate complete compliance

TEST EQUIPMENT

5. The f o llowing procedure will
the detector. This Procedure is
resE,ricced range comPared with
factory EesE faciliEies which are
wich the specifi.cafion.

TABLE I

Icem De s crip tion l,lininun use specificaE,ion

AuE onat i c
amplicude analyser

Dececcor 65L4

See It6 500 Vo 1. I Chap. I

See I{6 500 Vo l. I Chap. t

High directlvity
coup 1e rs

Variable atEenuaLor

Signal source

Power head/merer

Waveguide short,
ci rcui c

Ferrice isolat,or

Di rect ivi ty: >3 5 dB
26.5-40 GHz

26.5-40 GHz

Frequencyz 26.5 - 40 GHz

OuEpuE: 0 dBm

Calibraced aE 0 dBm

ac 33 GHz

26.5-40 GHz

26.5-40 GIlz i.solacion >20 dBs
VSWR <1.22I

6500

6514

HP R752C
2 of f

605 2/ L

6600A / I

6460 & 6428

l"{i d-ce ntury I*{i cro-
wave ltc ZZ / Lz

Trak llicrowave
Corp. 257 1-18 10

Inltial setting up procedure

6. With Ehe three channels of ehe 6500 Autornatic Anplitude Analyser free of
detectors, connect the 6514 under test to channel A. Wlth the RF source
swltched off carry ouE che AUTO ZERO functlon pressing SIfIFT and ZERO keys.
A status message dlsplayed on the screen should chen read

ttReadytt f or channel A

and tf No Drobett f or channels B and R

No error message should be present.

7 . If an e r ro r me s sage is presenE ,
in Eurn E o channels ts and R co ensure
dececEor under test,. TLre Auto Zeto
Ehe same faulc regardless of channel.

repeac the cesE wich Ehe 6514 connec[ed
thac Lhe f aul c i. s conf irred f o t,h e
status message displayed should indice.ce

Chap " 5-2
Pagi 2 May 87 (Am. 4)
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Power accuracy (to be measured at 22o *0C)

Test equipmenL: items arbrcrdrerf

8. Connect an RF source capable of producing a 1evel1ed output of 0 dBnn at
33 GHz, via a variable attenuator, to a high directivity directional coupler
as shown in Fig. I be1ow. A 55 l4 I 6500 or another power head/meLer
cornbinalion can be used as the moniLor on the side arm of the directional
coupl er.

RF SOURCE

6600A/1

6 514
D.U.T.

Power accuracy. measuremeot, incerconnecting didgram

t't
ll

l.l
H
l.{

E

cool
l**)t Fl I
15+tFt !

LITJU i

EEJ

l-rl | |
r+f H

tliu

Fi g.

9. Connect
detector type
the power head

the 6514 under test to channel A of the 6500 and ent,er the
information by pressing SIIIFT, DET, 4 and ENTER'keys. Attach
to the directional coupler and carry out the following steps:-

(l) Wlth no r.f. power supplied;
monitor and power head.

zero the 6514 under tegt and also the

(2) Then wiLh r.f. supplied at. 33 GIIz adJust the variable atEenuaLor
until the power meter reads 0 dBn and note Lhe power reading on the
nonitor.

(3) Taking care not to handle [he detector case, replace the power head
with 6514 under test.

(4) Adjust the variable atLenuator until the nonitor power reading
returns to che previous value. A1low the detector to stabilize to
ambient temperature ensuring it is not in the air flow of an
lnstrument cooling system or other thernally unstable environment.
The 6500 should give a reading of 0.0 t0.4 dBn.

Chap. 5*2
Page 3
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VSIIR conftdence check

Test equipment: icems srbrcr€rgrh

10. A v.sow.!. reading of Ehe 6514 can be obt,ained by reference to Chap. 3-2,paras. 16 and 17 of, the OperaEing Manual Vol. 1. Connections should be nadeas shown in Fig. 2 below, and noE as illustraLed in vol. I chap. 3-2, Fig. g.
There, deEector A is connected so chaE a Eransmission loss ueasurenenc canalso be carried out. VSWR should be becter than 2.5:1.

6s00

RF SOURCE

FERRITE
ISO L ATOR
(OR PAD)

I

i

I

SHORT CIRCUIT

Flg. 2 vsl.IR measuremetrL , interconnectlng d,iagram

ifFlFt
i;a{Fl

$riu
ns

Chap. 5-2
Page 4 Jun o 84 (Am " 2)
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REPI.ACEABLE PARTS

CONTENTS

Para.
I Introduction
3 AbbreviaEions
4 ConponenE, values
6 Orderlng
7 Electrical comPonents
7 UniE, GA - General assenblY
8 Unit AC0l - Tining circuit
9 Unit AC02/AC03 - Line generators A/B

10 Unit AC04/l - Viaeo circuit (graticule)
li Unit AC05 - AlPha generaEor
L2 Unit AC18 - IlieroProcessor
13 Unit AC09/2 - In-Out (Port control)
L4 Unie ACII - A-D systen and 1og conversj-on
i5 UniE AC12 - Signal channel
16 Unit A-FOI - K.eYboard
L7 Unit AF02 - KeYboard decoder
18 UniE AF03/i - Signal inPut board
19 Unit Af'04 - Intensiey control
20 Unic 41101 - ParE of C'eneral .{ssenbly
2I Unic AR01 - ti5v Regulator
22 Unit AR02 - t l5V Regulator
23 Unit AR03 '+Lzv Regulacor
24 UniE AR04/1 - Ranp clrcuit
25 Unit AR05 ' +Z4V Regulator
26 UniE AR06 - Power supply chassi.s assy.
27 Unir AR07 - ParE of Power supply chassis
28 Unit AR09 - Heat sink assY. I
29 Unit ARIO - lteat sink assY. 2

30 Uni.t AT0I / L - Part of CRT

3l Unit AT02 - Part of CRT

32 Unit GPIB - InEerface raodule (0ptiona1 accessory)
33 Mechanical componenls

Fig. Page

I Miscellaneous mechanical compooents ... ... ... ... 37 /38

INTRODUCTION

l. Each sub-assenbly or prlnted circui.t board in chis equipnenc has been
allocaCed a reference designaEor coder €.8. ACQI' AC02' ACll etc.

2. The conplete conponent reference includes its relerence designaEor as a

prefix e.g. ACQI Ct (capaci.tor CI on printed circuit board ACOf) but for
convenience in the Eext and diagrams the prefix is omicted unless it is needed
Eo avold confusion. However, when ordering replacements or in correspondence
the conplete comPonenE reference nust be quoted.

Chap. 5
Page IJun. 84 (An. Z)
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ASBR.EVIATIONS

3. Electrical componenEs are llsted in alpha-numerical order of Lheir
conoplege circuit, reference and the following standard abbrevlaEions are used:

FE)I fenale
FF flip-f1op (bistable)
FILTERCON filtering caPacLtor

ADC

A.{
CAP

CARR
CAi.B

CDE CNV

UtrA.

CER}T
.F

c0A-\
c0N
CTR

DAC
DEC/D}LX
DECOD
NTTvLu

DIV
DRIV

ELEC
ENCOD

GER
GP

ICA
Tan
IND
INV

LD/T

l,tF
MG

I{ISC
1,10

MP

UP SUPP

LlUX

PC

PETP
PS
Dl T

analogue-digital converter
axial
capaciEor
carrier
carbon
carbon composi!ion
code converter
ceramLc
cernret,
carbon fllrn
coaxial
connec Eor
counter

dig ital-analogue converEe r
decoder/ denul tiplexer
decoder
dual 1n-1ine
divider
driver

electrolytic
encoder

germanlum
general purpose

integraEed clrcuit, analogue
inEegraced clrcult, digltal
induc tor
lnverter

lead through

netal filn
netal gLaze
miscellaneous
rnetal oxlde
nlcroprocessor
mlcroprocessor support
mulEiplexer

neEwork

polyearbonate
( polyester ) polyethelene
polystyrene
phase-locked loop

Chap.
Page 2

terephthalate
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n 6500
Vo1. 2

Q/ACT quick acting

RECT rectlfier
RES res ls t,or
Rr/ resistor, variable
RX receiver

SAPPH sapphire
SEC secondary
SCHM Schni.tt
SH REG shift register
SlL SlrlCOn
SW swi.tch

T/LAG time lag
TA|IT tantalun
TOG toggle
TRANS transistor
TX transnitter

VAR variable
VREG voltage regulator

w watts at 70oC
WW wirewound

miscellaneous item
crys tal

! static sensi.Eive component
7" + asyurnetric tolerance
* progranned EPROM

COUPONENT VA].IIES

4. One or more of the conponencs fitted in the equiprnent nay differ from
those listed in this chapter for any of the following reasons:

(a) Conponents indicated by an * have Eheir values selected during test
t,o achieve partlcular performance llnqlts.

(b) Owlng to supply difflculties, components of different value or type
rnay be substituted provided the overall performance of the equipment
is naintalned.

(c) As part of a po11cy of continuous development, couponents nay be
changed in value or type to obtaln detail improvenents in
performance.

5. r,.Ihen there is a dif f erence between the component f itted and the one
llsted, al.*ays use as a replacement the saue type and value as found in. the
equlpmenE. hhile equivalent alternatlves to some components nay be lncluded
durlng manufact,ure, Marconi Instruments LLd., Microwave Products Division,
should be consulEed before any other alternatlves are fiEted when the
equlpnent ls being servlced.

Chap. 6
Aug. 83 (Am. 1) Page 3
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ORDERING

6. When ordering replacenents, address the order to our Technical Services
Department (address on rear cover) or nearest agent and specify the following
for each component required:-

('r\

/?\

Typer'/ and serial number of equipnent

Complece circuit reference

Description

(4) Part nunber

it As given on the serial number label at che rear of the equipmenc; if rhis
is superseded by a nodel nuraber label, quote the model number insEead of the
type nunber. Or concacc your local :{arconi lnstruments, }llcrowave Froducts
Division represenCaEive.

* To order a replacenent programmed EPROM, specify the serial nurnber of the
instrunenE, and the part nuDber of the iC required. Also specify the EpROM
version number, Ehis ls identified on the IC following the part nunber e.g.
ACOI,IC6, 3964-700 Iss. 1, or 3964-700 Iss. 2.

Chap.
Page 4 Jan. 83



Deseription

H 6500
Vol. 2

l4f r. /Part NurnberCircui.t
reference

ELECTRICAL COMPONENTS

Unit GA - General assembly

7 . When orderlng, prefix circuit reference vrith GA

CRT NEC

MAGNET TBX]5 3 IOl CRT CORRECTOR

YOKE & CS,3LE ASSY

GASKET
SUPPORT ASSY
STRAP ASSY

CA3LE ASSY (AT'03/ L-ACL?)
cAsLE ASSY (AC09/ 2-^R04/ L)
CABLE ASSY (AR06-A1'101 )
CASLE ASSY (AMOI-AT'04-ATO I )
CAELE ASSY (AFO2.A}1O1)
CAELE ASSY (MOTOR & CA3LE)
cAsLE ASSY (AF03/ 1-Ar'r0 t )
F.{N INST ll5v 50/60 LIz IPH 80 m
l"lOToR 12V DC

I/O PANEL ASSY
ARO4/ I PCB ASSY
I/O PA}IEL DET. ASSY
COAXIAL CABLE ASSY
GROM},IET BLIND 9.52 PVC

CONN RF BNC SKT FIXED (INS)

Unit ACOI - Tlning circuit. -

190 FB31 E7-9r
28238-t57lr

3964-046
37 590-7 42K
3964-122

4I 700-38 tr

3964-040
3964-279
3964-042
3964-043
3964-044
3964-045
3964-047

PAPST }IOTORS (8500N)
23535-40 1M

3964-278
3964-127
3964-27 4
3964-280/ L,B

23I88-2511't
23443-449Y

8.

UI
tl,

c3
c4
c5

C6 CAP

C7 CAP

C8 CAP

C9 CAP

cER .01UF 25V 20i!
gER .0LUF 25V Z0Z
cER .01UF 25V 207"
cER .01UF 25V 207"

3964-081
26383-585t1
26383-006C
26383-587R
26383-006C
26383-006C

26383-006C
26383-006C
26383-006C
25383-006C

26486-232
XULLARD CN15A 221K
26486-225C
26383-006C
26486-209F

28336-67 5JL

When ordering, prefix circuit, reference e,'lth ACOl

Conplete unit,
. cAP CER .001UF 63V L]"t

CAP CER .OIUF 25V 207"

cAP CER 220PF 53V 107.
c,AP CER .01UF 25V 207"
CAP CER .OIUF 25V 207"

nt I

vLz
c13
u l!+
c15

DI

Jun.

CAP TA-NT 47UE 6V 2O"A

cAP CER 220PF l00V iOZ
CAP TANT IOUF 35V 2OZ
cAP CER .OIUF 25V 20"t
CAP TANT I.OUF 35V 2OZ

DIODE SIL IN4I48 IOOV

84 (An. 2)
Chap.

Page
6
5



Descriptlon

r{ 6500
Vol. 2

llfT . /Part NumberCircuit
reference

l.r/ I
TC2
rc3

IC5

* IC5
rc7
rc8
* IC9
rc l0

rcll
rc 13

ICI6
TCLT
rc l8

R6
R7
R8
R9

Rl0
Rlt

SKT

sl sli

c2
C3
c4
c5

Chap. 5
Page 6

rcD 82716 (LrNE
ICD FF D 74L5273
ICD CTR 4O4O

ICD B27i6 (FRA}48

ICD FFD 74L5273

TIMING CONTROL

OCT+EDG TR

TIMING CONTROL
OCT+EDG TR

ICD SCHI,I 74LSL32
ICD DIV 74LS9O
ICD FF D 74L574 DUAL+EDG TR

ICD DIV 74L593
ICD DIV 74L593

28469-205N
28464-0 I 4S
28462-6tLA
28464-LL7w
28464-LL7w

3964-700
28462-6L5tJ
28464-108L
3964-70 I

28462-6L5tJ

28458-308R
28466-345H
28466-345H
28469-17 tL
MOTOROLA UA78/
TEXASLO5CLP

24773-28911
24773-283L
2477 3-27 3A
2477 3-27 3A
24773-273A

25748-509C
24773-297Vr
257 48-509C
24773-3r3H
24713-2571n
257 48-5025

28488-044N

23465-8948

PROM) !

!

ppnM) |

rcD MoNo 4528
rcD NAND 74LS00 QUAD 2 1NP

rcD NAND 74LS00 QUAD 2 lNP
ICD r}IV 74L504
ICA VREG+MC78LO5CP 5V OA1

ltr
MF

MF

MF

IA

R1

R2
R3
R4
R5

RES

RES

RES

P€S
RES

4K7 L/ 4W 27"

2K7 L/ t+W 2Z
tKo tl 4w 27.

1K0 L/4 2"t

tKo L/4W 2Z

RV CERM 5OK LIN .3W
RES MF L}R L/ 4W 2Z
RV CERM 5OK LIN .3W
RES MF 47R T/4W 2%

RES i4F 220R L/ 4W 2",(

RV CERM zOOR LIN .3W

LOI^I PROFILE DIL 24

DIL 35W

Cornplete unlt AC02
Couplete unit AC03
cAp cER .001uF 63V L07"

cAP CER .00lUF 63V 102
CA? TANT 1OUF 35V 2OZ

cAP gER 100PF 63V 27"

cAP CER l00PF 63V 27"

IOZ TLAT

lOZ FLAT

1OZ FLAT

Unlt AC02/ICO: - Llne generaEors A/B -

9. When ordering, prefix circuit reference wlth AC02 or ACO3

3964-082
3964-083

26383-585M
26383-585I.1
26486-225C
26343-477Y
26343-477V

Jan. 83



Description

H 6500
Vol. 2

Mfr./Part NunberCircuit
reference

Unic ACO2/ACO3 - Line generarors A/B - (continued)

C6
c8
c9
ct0
CiI

ci3
u1+
cr5
c16
cL7

c18

CAP CER 22PF 63V
CAP TAr\T 47UF 6V

CAP CER .OIUF 25V

CAP CER .OIUF 25V

CAP CER .OIUF 25V

CAP CER .OIUF 25V
CAP CER .OIUF 25V

CAP CER .OIUF 25V

CAP CER .OIUF 25V

CAP CER .OIUF 25V

CAP CER .OIUF 25V

NAJ/

')6r/
1A'/

207"
'rnr/
'rA-/

201(

26343-469N
26486-232A
26383-006C
26383-006C
26383-006C

26383-006C
26383-006C
26383-006C
26383-006C
26383-006C

26383-006C

28336-67 6J
2833b-6 7 6J

28466-345H
28465-027F
28469-7078
28469-i88B
28468-309B

28469-7078
28469-7078
28464-108L
28469-306Y
28469-306Y

28464-Lr6S
28464-LL63
28464-1 16S
28464-1 I 6S
28466-345H

DI
D2

DIODE SIL IN4I48 1OOV

DIODE SIL IN4I48 IOOV

ICD NAND 74LSOO QUAD 2 INP
rcD DEC/LlrrX 74LSi38 3-8
ICD f{In( 74LSL57 QUAD 2 INP

ICD BUFF 7 4L5245 OCT TX R.K

ICD MONO 74LSL23 DUA.L RETR

at1rvt
LC2
IC3
TC4
IC5

rc6
TC7
IC8
rc9
rcl0

l'UI.J
ICI4
IC l5
IC I6
IUI/

ICD I{UX

ICD MUX

ICD DIV
ICD RA},[

ICD RAI"I

ICD CTR

ICD CTR
ICD CTR

ICD CTR

ICD l{Ar\D

74LSL57 QUAD 2

74LSL57 QUAD 2

4O4O 12 STAGE

21i4AL-4 1Kx4
2lI4AL-4 1K:<4

INP
INP

BIT zOONS

BIT 2OONS

7 4LSL97
t4L>L>t
74LSL97
ICLJL>I
74LS00

I+ BIT BIN PRE

4 BIT BIN PRE
/+ BIT BIN PRE

4 BIT BIN PRE

QUAD 2 lNP

Chap.
Page

6
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Description

H 6500
Vol. 2

Mfr./Part NumberCircuit
reference

Unit AC02/AC03 - Line generators A/B - (continued)

rc i8
rc i9
1 C)n

LULL
LCzZ

LC23

RI

D?

K{+

R5

nlvt
vz
c3
ur+

c5

C6

CB

t:t
ct0

clt
cL2
cr3
c14
c15

Chap. 6
PagE 8

ICD FFIJ 74L574 DUAL+EDG TR

ICD FFD 74L574 DUAL+EDG TR

rcD oR 74L532 QUAD 2 iNP
ICD MONO 74LSI23 DUAL RETR

rcD Ntu\D 74LS00 QUAD 2 INP

ICD 0R 74L532 QUAD 2

28462-6LLA
28462-6LLL
28466-108U
28468-309B
28466-345H

28456-r08U

257 4B-507X
2477 3-Z9LS
257 48-507X
2477 3-Z9LS
2477 3-289w

2477 3-289w
2477 3-27 3A
2477 3-27 3A
2477 3-301P

INP

. JW tUzo ! LAl

.3W IOZ FLAT

R6
R7

R8
R9

4K7 L/ 4W

lKo t/ 4vl

lKO Ll 4w
I I t rrlJr\ I,/ {+w

Unit AC04/t - Viaeo circult (graticule)

10. When orderlng, prefix circult reference rlith AC04/I

n6/L/6

Z/o
t'/
,)"/

DtrC \,fF

RES I{F
RES MF

iiES MF

R.ES RV CE!L{ IOK LIN
RES ltr 5K6 L/4w zii
RES RV CER!'I lOK LIN
RES MF 5K6 ll 4W 27"

RES f.rF 4K7 t/4W 27"

Cornplete unic
cAP CER .olUF 25V 207"

&A,P CER .01UF 25V 201
cAP cER .oluF 25V 20"/"

cAP cER .OluF 25V 207"

cAP cER .0luF 25V 20"I

3964-139
26383-006C
26383-006C
26383-006C
26383-006C
26383-006C

26383-006C
26383-006C
26383-006C
26383-006C
26383-005C

26383-006C
26383-006C
26383-006C
26383-006C
26383-006c

iun. 84 (An.2)

CAP
CAP
CAP

CAP

CAP

CER .OIUF 25V
CER .OIUF 25V
CER .OIUF 25V
CER .OIUF 25V
cER .01UF 25V

207.
zo"a
ZV /o

zv /o
.rn."/

CAP CER .OIUF
CAP CER .OIUF
CAP CER ,OIUF
CAP CER .OIUF
CAP CER .OIUF

25V ZA7"

25V 202
z5v 207
25V 20"4
25V 207"



Descrip t.i.on

H 6500
Vol. 2

Itf r,/Part numberCircuiE
reference

Unic AC04/1 - Viaeo circuic (gracicule) - (conrinued)

c16
ul/
c19

CAP CER 1OOPF 6.3V 2"4

cAP CER .00lUF 63V iOz
&c,P TANT 47UF 6V 20"4

26343-477V
26 383-58 511

26486-232^

28336-57 6J
28336-67 6J
28336-67 6J
28336-67 6J
28336-67 6J

28336-57 6J

28469-1827
28165-027F
28465-027?
28466-108U
28464-LOgL

28169-7078
28469-r8ZT
28469-306Y
28468-3098
28469-7078

28466-345H
28462-6rsrJ
28466-345H
28466-351Y
28466-345H

24773-289W
2477 3-27 3^
2477 3-Z89Vt
2477 3-289W
257 48-504D

25748-504D
257 48-504D
257 48-504D
257 48-504D
257 48-504D

DI
UL
D3
D4
D5

DIODE SIL
DIODE SIL
DIODE SIL
DIODE SIL
DIODE SIL

lN41 48
lN4l48
lN4l48
tN4 1 48
tN4 I 48

t00v
100v
100v
t00v
l00v

100vD6

ICI
tc2
IUJ
IC4
ILJ

IC6
TC7
IC8
rc9
IU IU

IClt
LCLZ
IC l3
rc 14
IC I5

RI
R2
KJ
R4
R5

R6
R7

R8
R9
R10

r/ 4w
r/4w
L/ 4w

L/ 4w

LIN

DIODE SIL 1N4148

ICD BUFF 74L5244 OCT 3 ST

ICD DEC/DMX 74LST38 3-8
ICD DEC/DIIX 74LSI38 3-8
ICD 0R 74L532 QUAI 2 INP
ICD DIV 4O4O 12 STAGE !

ICD },TUX

ICD BUFF
ICD RAM

ICD I'IONO

ICD I"IUX

ICD NAIYD

ICD FF D

ICD NAND

ICD I.IANI)

ICD NAND

74LSl57 QUAD 2 INP
74L5244 OCT 3 ST

2114 AL-4 lKx4BIT 200NS
74LSL23 DUAL RETR

74LSL57 QUAD 2 rNP

74LS00 QUAD 2 .LNP

74L5273 OCT+EDG TR
74tS00 QUAD 2 INP
74LSIO TRIP 3 INP
74LS00 QUAD 2 lNP

RES MF 4K7
RES MF IKO
RES ^YF 4K7
RES I,TF 4K7
RV CEzu,I lK

RV CER.|,I

R,V CERM

RV CERII
RV CERI'I

RV CERM

IOZ FLAT

r.,/o

tol

L/.
,)"/

.3W

IK LIN
IK LIN
IK LIN
IK LIN
IK LIN

.3W l0z

.3W LQ/"

.3W I0Z

.3W L0%

.3W 102

FLAT
FLAT
FLAT
FLAT
FLAT

fhap "
Page 9Jun. 84 (en. 2)



Description

H 6500
Vo1. 2

l4f.r . /Part numberCi rcui t
reference

Unir AC04/ I

Rll
Rl2

Rl4
Rl5

Rl6
Rl7
Rl8
Rt9
R20

R2l
R22
KZJ
R24

TRI
TR?

- Video circuiL (graticule) - (continued)

RES

KLJ
RES

KgJ

MF

I,1F

MF

!1F

MF

470R L/4w 2:(
470R Ll4W 2%

470R rl 4W 2Z
470R L/ 4w Z%

470R I /4w 27"

2477 3-265M
247 7 3-26511
247 7 3-265M.
247 7 3-265M.
2477 3-265M

217 7 3-26511
247 7 3-27 3A

247 7 3-27 3A
247 7 3-27 3A
2447 7 3-2597

?t+77 3-27 3A
247 7 3-23314
?477 3-285F
2477 3-269K

28452-77 rP
28433-155R
28433-/+55R

RES I"lF
RES TIF

RES }lF
RES }lF
RES I,IF

470R L/ 4v
lK0 Ll4W
rK0 Ll4vl
lK0 Ll4."J
270R L/ 4w

to/

10/

1al
.r 6/

to/

.) ol

t"/
,o/

'r'/

RES llF lKO i/4W
RES }TF 22R LI|W
RES llF 3K3 Ll4\,1
RES l,IF 690R LltrW

Uni. r ACO 5

I 1. When

a)
t"?

U+

C5

UO

aq
('cl

aln

rrl I

UI4,
ar ?

ar (

Chap. 6
Page l0

CAP CER

CAP CER

CAP CER

CAP CER

CAP CER

CAP CER
CAP CER
CAP CER
CAP CER

CAP CER

.OIUF 25V

.0 luF 25v
AITIF ?q\/

.O IUF 25V

.0 luF 25v

.0luF 25v

.0 luF 25v

.0lt]Ti 25v

.0 luF 25v
N 1 IIF 

'q\I

NSr 2N2369 50011-SW
BC3O8B
BC308B

- Alpha generator -

ordering, prefix circuiL reference with ACO5

Cornplete unit
CAP PS IOOP 35OV zPF AX
CAP PS IOOP 35OV 2PF AX
CAP TANT 47UE 6V 20%
CAP CER .OIUF 25V 2O"A

') n./
) Ae/

LU /o
,)n,0/

1n."/

,> 

^"/
', io/

') n"/
', od/

a 6c/

39 64-r185
265r6-243J
/.o) Lo- zt+ 5J
26486-232A
26 383-006C

26 38 3-006C
26 383-006C
26 38 3-0C6C
26 38 3-006C
I b Jd J-UUr'U

26 38 3-006C
26 3B 3-006C
26 38 3-006C
25 38 3-006C
25 383-006C

Feb. 86 (An. 3)



Descriotion

H 6500
Vol. 2

Ufr./Part NuroberCircuit
reference

Unic AC05

c16
?17

clB

tv I

TC2
IUJ

TC7
IC8
rc9
IC IO

rclt
TCL2
rc 13
rc 14
rc l5

rcl6
1ad11

ICt S

tc20
LWLI

tc22
rc23

SKT

D 74L574
4040 L2

l00K r/4I.J
lOK l/4w
3K9 r/ 4w

DUAL+EDG TR
STAGE !

- Alpha generaEor - (continued)

cAP CER .01UF 25V 207"
CAP CER .OIUF 25V 2OZ
cAP CER .OIUF 25V 202

ICD DEC/DMX 74LSI38 3-8
ICD FF JK 4027 DUAL BI !

ICD PF JK 4027 DUAL BI !

ICD BUFF 74L5244 OCT 3 STATE
ICD NOR 74LSO2 OUAD 2 INP

26383-006C
26383-0C6C
26383-005C

28465-027F
28462-0 18C
28462-0r8C
28469-1827
28466-2r4Y

28469-306Y
28459-306Y
28469-7078
28469-7078
28469-7078

28464-1 l5S
28464-r 16S
28464-LL6S
28452-408U
28462-408U

28462-408U
3964-702

TEXAS OR I4OTOROLA

SN 74LSI65N
28468-3098
28466-345H

28462-6rrA
28464-108L

^ 
t -- ^!.tt I J-tzLL

24773-297tr
24773-287V

28488-044N

ICD
Tnn
TCn

RAII
RA}l
MTTY

MUX

I"fiIX

2LL4 AL-4 IKx4BIT 200NS
2LL4 AL-4 lKx4BIT 200NS
74LSL57 QUAD 2 lNP
74LSL57 QUAD 2 INP
74LSL57 QUAD 2 lNP

PRE

PRE

PRE

ICD CTR 74LSL97 4BIT BIN
ICD CTR 74LSL97 4BIT BIN
ICD CTR 74LSL97 4BIT BIN
ICD II,TCH 74LS75 QUAD
ICD IATCH 74LS75 OUA.D

ICD I/,TCH 74LS75 QUAD
T.cD 827 L6 (ALPHANIJMERIC CI{AR.cEN.pRoM)
ICD SII REG 74LS165 SBIT PISO

ICD MONO 74LST23 DUAI. RETR
ICD NAND 74LS00 QUAD 2 INP

,)o/

t"/
1"/

MF

rlF
MF

RI
R2

R3

ICD FF

ICD DIV

R.ES

t(trD

RES

Chap. 5
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DescripEion

H 6500
Vo1. 2

Mfr. /Part NunberCi rcui E

reference

Uni t AC 1 I - t4i croD rocessor -

12. When ordering, prefix circuic reference with ACl8

nl
f,

C3

cq

UO

Complete unic
CAP TANT 47UF 6V
CAP TANT IUF 35V
CAP CER .lUF 5OV
CAP CER .IUF 5OV
CAP CER .IUF 5OV

CAP CER .IUF 5OV
CAP CER .IUF 5OV

CAP TANT IUF
CAP TANT lUF
CAP CER .IUF
CAP TANT IUF
CAP TANT IUF

CAP CER .IUF
CAP CER .iUF
CAP CER .IUF
CAP CER .IUF
CAP CER .IUF

207.
, n'/
207"
') n"/

207.

20%
20"4

35v 20i:
35V 20"4

50v 202
35v 247"
35V 207"

50v 207"

50v 20"4

50v 207"

50v 20"/.

50v 207"

3964-079
26486-23?J.
26486-209F
2 6 38 3-5 34Y
26383-534Y
26 383-534Y

26 38 3-534Y
26383-534\

26486-ZO9F
26486-209F
26 383-534Y
26486-209F
26486-?O9F

26383-534Y
26 38 3-534Y
26383-534Y
io J6 J-)J4 X

26383-534Y

26 383-53aY
25383-534Y
25383-534Y
26383-534Y

26486-23}^
26486-ZO9F

23435-990x

28336-67 6J

28469-4r5F
28469-17 LL
28469-029V
28466-345H
28465-0277

28465-027F
3964-7 L5
3964-7 t6
3964-7 L7

3964-7 i I

c22
c23

t-Q

(,>

cl0
cil
CL2

ct3

cl5
cI6
cl7

cl8
cl9
c20
c2L

coN.

DI

tl,I

TC2
rc3

rc5

ILO
IITCT
#rc8
#tc9
#rcl 0

Chap. 6
Page 12

cAP CER .tUF 50V 202
CAP CER .IUF 5OV 2OZ
CA,P CER .IUF 5OV 2OZ
CAP CER .lUF 5OV 2OZ

CAP TANT 47UF 6V
CAP TANT IUF 35V

JUi'{P FEM 2 I ROI^I (LINKS 1,2,3 & 4)

DIODE SIL 4148 1OOV

ICD MP 8085A-2 8 BIT NMOS !

ICD INV 74LSO4 iiEX
ICD DEC/DMX 74LSI39 DUAL 2-4
ICD NAND 74LS00 QUAD 2 INP
ICD DEC/DMX 74LSI38 3-8

ICD DEC/DMX 74LSI38 3-8
tcD 2764 (CONTROL PROL PT.I) !

TCD 2764 (CONTROL PRoM PT"2) !

TCD 2754 (CONTROL PR0r'1 PT.3) !

lCD 2764 (CONTROL PROM PT.4) !

207"
1iv

May 87 (an. 4)



De s cripc ion

n 6500
Vo1. 2

Mfr. /Part NumberCircuit,
reference

UniE ACl8

rcl I
TCL2
rcl 3

ICI 5

rcl 6
LVL I

ICI 8
rcl 9

IC2O

IC2 1

RI
R2

Kq
R5

13.

cl
c2
c3
(.+
nq

c6
C7
tQ

.Q

aln

cIt
t 1',)

rrt l
ur.+
cl5

CAP TANT
c.C,P TANT
CAP CER

CAP CER
CAP CER

CAP CER
CAP PETP
CAP TANT
CAP CER
CAP CER

47UF 6V
IOUF 35V

.IUF 5OV

.IUF 5OV

.1UF 5OV

- Ilicroprocessor (concinued)

ICD
ICD
ruu
Tan

ICD

BUFF 74LS245 OCT TX R-T

FF D 74LS74 DUAL+EDG TR

FF D 74LS74 DUAL+EDG TR

BUFF 74LS244 OCT 3 ST
I"ATCH 74L537 3 OCT 3 ST

ST
BIT zOONS !

BIT 2OONS !

BIT 2OONS !

BIT zOONS !

lNP

28469-I888
28462-6LL\
28462-6LIA
28469-1827
28462-4108

28469-1827
28469-307N
28469-307N
28469-307N
28469-307N

28466-0t2L

247 7 3-297\r
247 7 3-29711
2477 3-297V1
247 7 3-297V1
247 7 3-27 3A

247 7 3-253F
247 7 3-?7 3A

2477 3-27 y.

28488-045L

283L2-047rJ

39 64-i 3 5

26383-534Y
26383-534Y
26383-534Y
26343-483DOx
26486-225C

26486-232A
26485-225C
25383-534Y
26383-534Y
26383-534Y

26383-534Y
26582-225c
26486-207L
26383-534Y
26383-534Y

ICD BUFF 74L5244 OCT 3
ICD RAM HM6it6P-4 2Kx8
ICD RAM ltl"l6ll6P-4 2Kx8
ICD R.{M HM6lt6P-4 2Kx8
ICD RAM HM6ll6P-4 2Kx8

rcD AND 74LS08 QUAD 2

R6
D1

R9

RES MF loK I /4W 27"

RES llF lOK i /4W 27"

RES MF IOK I/4W 2Z
RES XF lOK 1/4W 27.

RES UF LK L/4W 27"

RES MF 150R 1/4rI 27"

RES },IF LK L/4W 2"A

RES }lF LK L/4W 2"/"

Complet,e unit
CAP CER .iUF 5OV

CAP CER .IUF 5OV
CAP CER .IUF 5OV
CAP CER 33OP 63V
CAP TANT IOUF 35V

SKT

YTI

LOW PROFILE DIL 28

l0 MItz CRYSTAL

Unlc AC09/2 - In-Ouc (Port concrol)

When ordering, prefix circuit reference with AC09/2

207"
207"
,,^y

27"
,ny

l iQf

lU /a

207"
20"4
J o,dy

. t uF 50v 202
.22VF t00V I0Z
.47U8 35V 202

.iuF 50v 202

.lUF 50V 202

Chap.
Page

6
13May 87 (Am. 4)



DescripE,lon

H 5500
Vo1. 2

Mfr. /Parc NumberCi rcui E,

ref e rence

Unic ACO9/2

cr6
vL I
cl8
cl9
c20

^r't 
I

f ,')

c23

("') \

vzo
f', 1

c28
c29
c30

c3l
c32
c33
c34
c35

c36
UJ/
c38
c39
c40

c4t
c4z.
c43
c44
c45

c46

c48
c49
c50

c5l

Chap. 6
Page L4

- In-Out, (Port ccntrol)

CAP PETP .22TJF IOOV IOZ
cAP TANT .47VF 35V 20%

cAP CER .OIUF 25V 207"
CAP TANT IUF 35V 2OZ

CAP CER .OIUF 25V 2O"A

CAP TANT IUF 35V 2OZ
CAP TANT LUF 35V 207"

CAP CER .OIUF 25V 207"

CAP TANT IUF 35V 2OZ

cAP CER .0luF 25V 207"

( continued)

CAP
CAP

CAP
crp
CAP

TANT 4.7UF 35V 20%

cER .OLUF 25V 207"

TANT IUF 35V 207"
cER .lUF 50V 202
cER l00PF 63V 2Z

26582-226c
26486-207L
26383-006C
26486-209F
26383-005C

26486-209F
26486-249F
26 383-006C
26486-209?
26383-006C

26486-2LgP
26383-006C
26486-209F
26383-534Y
26343-477V

26383-006C
26486-209F
26486-2098
25383-006C
25383-534Y

26383-005C
26486-ZO9F
26343-477V
26486-209F
26383-005C

25383-006C
26486-209F
26486-209F
26383-006C
25383-006C

26486-209F
26 383-006C
26383-242P
26383-242P
26383-006C

26486-209F

28336-67 6J
2837 l-530K
28336-67 6J

cAP CER .oiUF 25V 207"

CAP TANT IUF 35V 2OZ

CAP TANT IUF 35V 2OZ

cAP CER .OIUF 25V 20"4

CAP CER .IUF 5OV 2OZ

CAP
CAP

CAP
CAP

CAP

CA,P

CAP
CAP
CAP
CAP

cER .]lvP 25V ZO7"

TANT IUF 35V 207"

cER r00PF 63V 27"

TANT LUF 35V 207"

cER .OLUF 25V 207"

cER .?wF 25V 207"
TANT IUF 35V 207"

TANT IUF 35V 2O7"

cER .OLUF Z5V 207"
cER .0L!JF 25V 207"

DI
D4
D5

CAP TANT IUF 35V 2OZ
CAP CER .OIUF 25V ZOZ

GA.P CER .OOIUF 63V LO"A

cAP CER .00lUF 63V LO7"

cAP CER .OIUF 25V 2A%

CAP TANT LUF 35V 207"

DIODE SIL IN4I48 IOOV
DIODE ZENER IN829 6.2 V 5Z
DIODE SIL IN4].48 1OOV

May 87 (Am. 4)



Descripti.on

H 6500
Vo1. 2

t{f r. /Part NumberCircuiE,
reference

Unic AC09/2 - In-Ouc (Port concrol) (concinued)

ICI
rc2

TC4
rc5

TC6
rc7
rc8
TCq

ICIO

rcl I
rcl 2

rcl 3

rcl 4

ICl 5

rcl 6
IUI /

ICI 8

PLl
PL2
PL3

R1

R2

R3

R4

R5

R6
R7

R8
R9

Rl0

Rll
Rl2
Rl3
Rt4
Rl5

.{ay 87

ICD BUFF 74LSI25A QUAD 3ST
rcD DEC/I,IUX 74LSl38 3-8
rcD NAND 74LS00 QLIAD 2 INP
rcD NAND 74LS00 QUAD 2 INP
ICD FF D 74L527 3 OCT+EDG TR

ICD FF D 74L527 3 OCT+EDG TR
ICA ADC ZN425E B-BIT DAC/ADC

ICA AMP TLOT2CP DUAL FET I/P
ICD FFD 74L527 3 OCT+EDG TR

ICA ADC ZN425E . SBIT DAC/ADC

ICA AI'{P TLOTZCP DUAL FET
ICA DAC AD7542 KN !

ICA AMP OP-O7CP I5OUV O/S DIL8

ICA DAC AD7542 KN!

ICA AI'IP OP-O7C I5OUV O/S DILS

rcA (ARRAY) CA3046
ICA LM3 I IN
ICA AMP TLOTzCP DUAL FET I/P

MALE 50 PCB ELBOW CONN SMB

MALE 50 PCB ELBOW CONN SMA

GOSDIOA 9 BEBA-C CONN PCB

RES MF lK l/4W 2"/"

RES MF IK L/4W 2"4

RES MF 100K I /4W 27"

RES MF zOK L/4W 27"

RES MF LOK L/4W 27"

28469-184X
28465-027F
28465-345H
28466-345H
28462-515U

28462-615U
28469-38tG
2845t-3482
28462-6t5U
28469-38IG

28461-3482
ANALOG DEVICES
SINGLE SOURCE

2846t-37 4t'r

AT\ALOG DEVICES
SINGLE SOURCE

28461-37 4U

28461-901A
28461-695U
2846r-3482

23444-3592
23444-3592
lTT CANNON

24773-27 3A

24773-273A
24773-321L
24773-3A4C
24773-297|_4

?4773-328D
2477 3-29714
24 t'73-307K
247 7 3-506P
2477 3-289W

247 7 3-29 tS
257 48-506P
24773-27 5H

247 7 3-30314
247 7 3-257\t

Ktr5

t{-tr J
RES

RES

!1F
MF

tlF
llF
MF

200K I /4w 2"1

lOK l/4w 2z
27K L/4w 27"

4K7 r/4v1 2"t
4K7 Ll4Vt 2Z

RES llF 5K6 L/4w 2Z
RV CERIY 5K LIN l0Z
RES MF IK2 L/4W 2"A

RES MF L9K L/4W 211

RES MF 22OR I/4W 2Z

(Am. 4)
Chap. 6
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Des crip Eion

H 5500
Vo1" 2

Mfr. /Part NumberCi rcui t
reference

Unic AC09/2 - In-Out (Porc conErol) (concinued)

Rt6
KL/
Rl8
Rl9
R20

R2l
R2Z
R23
R24
R25

R26
R27
R28
R29
R30

R3l
R32
R33
R34
R35

R36
R37
R38
R39
R40

R4l
R42
R43
R44
R45

R46

SKT

TRI
TR2

TR3
TR4

RES MF

RES I,lF
RES MF

RES I4F

RES }lF

RES MF
RES }lF
RES MF

RES MF

RES MF

RES

RES

I{.L J

RES

R.ES

RES

RES

RES

RES
Ktr5

MF

tlF
MF

l,lF
i,tF

ttF
MF

l,1F

MF

tlF

tOK I l4ti 2"I
4K7 r/4W 2%

I I I f | 4Q'LZVK LIL+W Lrc

LK t/4v1 2"t
2K2 L/4w 2"1

10K I //+vt 2"1

lOK r l4\,t 2"1

47K t /4W 27.

27K t/4vr 27.

lOK l/4vt 2z

lOK I /4w 2"t
4K7 t/4W zii
t+K7 L/4W ?ii
4K7 L/4W 27"

4K7 L/4w 2"1

4K7 r/4w 2Z
I I t r, 

^o.4K/ L/!+W /./"
4K7 L/4W 2',1

l00R I l4w 2z
l50K I /4W 2",(

2477 3-297M.
2477 3-289W
247 7 3-257W
2477 3-27 3A

2477 3-2Bty

247 7 3-297V,
247 7 3-297r4
24773-3L3H
247 7 3-307K
2477 3-297V

2477 3-29714
24773-289W
2477 3-289ti
24773-289w
2477 3-289W

2477 3-289W
247 7 3-289\l
24773-289w
2477 3-249J
2477 3-825V

2477 3-3468
2477 3-249J
247 r'3-321L
t.+tt5-JzLL
24773-3092

247 7 3-297rr
24773-32tL
24773-301P
24773-2891:l
2477 3-289w

24773-27 LB

28488-04 tE

28452-L97H
TEXAS TIP L2O
0R RCd, 2N5387
28452-197H
28452*197H

RES }lF
RES MF

RES MF

RES MF

RES MF

RES
RES
RES
RES

RES

RES MF

Lr{. L/4W 27"

t00R I /4w 27"

100K t /4\t 2%

lo0K 1 /4w 27.

33K l/4w 27"

MF
l"1F

MF

14F

MF

lOK 1/4!r
100K l/4r,J
t 5K I /4tr
4K7 L/4w
4K7 L/4w

820R 1/4W

'ry
aof
L/o

t"l
', el

z,/a

)cl

L6LOW PROFILE DIL

TR NSI 2N2369 I5V

NSI 2N2369 15V
NSI 2N2369 I 5V

TR
TR

500M-sI^l

500M-sI^r
500M-sI^I

Chap. 5
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Descripcion

H 6500
Vo1. 2

Mfr. /Part NumberCircuic
reference

Unit ACII - A-D system and log conversion -

14. When ordering, prefix circui.E reference with ACll

Cornplete uniE
C4 CAP TANT I.OUF 35V 2OZ

c5 cAP CER .OIUF 25V 202
C8 CAP TANT IOUF 35V 2OZ

C9 CAP TANT IOUF 35V 2OZ

CI 1 CAP TANT IOUF 35V 20%

CAP TANT IOUF
CAP TANT IOUF
CAP CER .OIUF
CAP CER .OIUF
CAP CER .OIUF

CAP CER .OIUF
CAP CER .OIUF
CAP CER .OIUF
CAP CER .OIUF
CAP CER. .OIUF

CAP CER .OIUF
CAP CER .OIUF
Cq,P CER .OIUF

3964-09 l
26/+85-209F
26383-006C
26486-225C
25486-225C
26486-225C

26486-225C
26486-225C
26 38 3-006C
26 383-006C
25 383-006C

26 383-006C
26383-006C
26383-006C
2638 3-006C
26 383-006C

26383-006C
26 38 3-006C
26383-006C

ANALOG DEV.
SINGLE SOURCE

28466-45ztJ
28166-452U
28466-452U
28469-384W

28469-384w
28469-384\l
28466-340R
28466-106H
28466-403P

28466-2072
28465-452U
28466-452V
28466-452U

3964-7 04

3964-703
TEXAS SN 74LS367AII
NAT.S" DM 74LS367N
28462-615U
88455-027F

28488-044N

CL2
LIJ

cr5
cI6

f 17

ct8
cl9
c20
('t I

c22
uzJ
c24

rc3

lc4

IC6
tc7

rc8
rc9
rcl 0
ICt I
ICI 2

rcl 3

ICI 4

ICI 5

rcl 6
*ICl8

*ICl9
IC2O

IC2 I
rc22

SKT

35V 202
35V 207.
25V 202
25V 207"
', <,\t ', Ae/1J | -W/o

25v 20"A

25V 20'r
25V 20"1
1 <\t '' 6"/

25V 20"4

25v 207"

25v 207"

25v 20"4

rcA ADC 80-12 !

rcD AND/OR 4019 QUAD
rcD AND/oR 4019 QUAD
ICD AND/OR 4019 QUAD
ICD COMP 4585 4 BIT

SELECT
JELtrU I
cFl trnT

I

ICD COMP 4585 4 BIT !

ICD COMP 4585 4 BIT !

ICD I'IAND 4011 QUAD 2 lNP Bl
ICD OR 4072 DUAL 4 lNP !

ICD OR 4071 QUAD 2 INP Bt

ICD NOR 4001 QUAD 2 lNP Bl !

rcD AND/oR 40t9 QUAD SELECT Bl
ICD ANDiOR 4OI9 QUAD SELECT BI
ICD AND/OR 4OI9 OUAD SELECT B1

ICD B27I5 (ADC LOG TABLE MSB PROM)

I.CD 82716 (ADC LOG TABLE LSB PR.OI,I)

ICD DRIV 7 4L5367 3 STATE

ICD FF D 74L527 3 OCT+EDG TR
ICD DEC/DMX 74LSi38 3-8

LOW PROFILE DIL 24

4)

BI
BI
BI

Chap. 6
Page I 7l4ay 87 (An.



Descripcion

H 5500
Vo1. 2

Mfr. /Part NumberCi rcui E

reference

Unit ACl2

15. When

UI
tl')

(..+

c5

c7

c9
cll

cL2
cl3

cl4
ci5
UIO

cl8
c22

"')'1,
c25
c26

c29
c30
c3I
c32
UJ+

UJO
c37
c38
c43
c44
c45

D2
D3
D4
D5
D6

Chap. 6
Page 18

CAP CER
CAP TANT
CAP TANT
CAP TANT
CAP TANT

CAP TANT
CAP TAT\T
CAP TANT
CAP CER
CAP CER

CAP CER
CAP CER
CAP CER
C{P CER
CAP CER
CAP CER

rouF 35v 202
louF 35v 202
22UF L6V 207"

.001uF 63V 202
100PF 63V 27"

i00PF 63V 2Z
l00PF 63V 27"

.00tuF 63v 207"
270PF 63V 27"

.luF 50v 202

.OluF 25v 202

- Signal channel -

ordering, prefix circuiE reference with ACl2

Complete unit
CAP PETP .22UF IOOV IOZ
CAP TANT IUF 35V 2OZ

CAP TANT IUF 35V 2Oi1

cAP PETP .47UF 63V r07"
CAP PETP .O22UF 25OV LO7"

CAP TANT 4.7UF 35V 2OZ
CAP TANT 4.7UF 35V 2O"A

CAP TANT 4.7UF 35V 2O"A

CAP TANT 4.7VF 35V 20%
CAP TANT 4.7UF 35V 2O7"

CAP TANT 4.7UF 35V ZOii
CAP PETP .O47UF 25OV LO7.

CAP PETP .O47UF 25OV LO''A

cAP CER .00iUF 63V 202
cAP CER .00iUF 63V 207"

.01uF 25V 207"
louF 35v 202
l0uF 35v 202
4.7VF 35V ZO7.

4.7VF 35V ?0"A

3964-092
26582-226c
26486-209F
26486-209F
26582-410P
26582-204X

26486-2r9P
26486-2r9P
26486-219P
26486-219P
26486-219P

26486-2r9P
25582-206C

26582-206C
26 383-58511
25383-585M

26383-005C
26486-225C
25486-225C
26486-219P
26486-2LgP

26486-225C
26486-225C
26486-2308
26 383-5851!
26343-47 7V

26343-477V
26343-477Y
26 383-585M
26343-482tn
25383-534\
26 383-006C

MULI.ARD
}TULI.ARD
I,IULI.A,RD

MULIj,RD
28336-67 6J

DIODE ZENER BZX79C8V2
DIODE ZENER BZX79C8V2
DIODE ZENER BZX79C8V2
DIODE ZENER BZX79C8V2
DIODE SIL IN4I48 IOOV

8"2V
I7\l

8. 2V
8.2v

May 87 (Am. 4)



De s crio t,ion

r{ 6500
Vo1. 2

Mfr. /Part numberCi rcui t
reference

Unit ACl2

n7

D8
no

Dl0

ICI

Te)
IC3

rc5

lfA

TC7
IC8
IC9
rcl 0

TCL2
IUI4+
ICI 5

ICI 6

R6
R8
R9

Ri0
Rtl

Rl2
RI3
Rl4
Rl5
Rl6

Rl7
Ri8
Rl9
R20
R2r

tlcl 4538
ICA A}lP
ICD FF
ICA SW

ICA A}lP

- Signal channel - (concinued)

DIODE SIL IN4I48 iOOV
DIODE ZENER BZX79 I2V
DIODE SIL IN4I48 IOOV
DIODE SIL IN41.48 IOOV

ICA AMP OP.OICJ

ICA SW DG2OOBA DUAL TOIOO !

ICA AMP OP-OICJ

ICA SW DG2OOBA DUAL TOIOO !

ICA AI,TP TLCT}CP DUAL FET I/P

BCP !

TLOTzCP DUAL FET i/P
D 4OI3 DUAL BI !

DG2OOBA DUAL TOIOO !

TLOTICP FET I/P DIL 8

DG2OOBA DUAL TOIOO !

14c14538B I

D 4013 DUAL BI !

Z6JJb-b/ bJ
28372-t49c
28336-67 6J
28336-67 6J

BOURNS TRIMPOT
ANALOG DEVICES
28469-362R
BOURNE TRI}4POT
ANALOG DEVICES
28469-362R
28161-3482

MOTOROI.A
28461-3482
28462-608A
28469-362R
TEXAS

28469-362R
MOTOROIA
28462-608A

TEXAS

24773-289W
247 7 3-249J
247 7 3-249J
2477 3-325v
257 48-509C

247 7 3-27 9N
2477 3-249J
247 7 3-?49 J
24773-2BL\
2477 3-249J

247 7 3-249J
24773-307K
257 48-506P
24773-285F
24773-305R

247 7 3-2t+9J
247 7 3-249J
247 7 3-27 3A

247 7 3-289\r
?4773-273A

OR

OR

ICD

I LtI

5W

It,

Ri
R2
R3
R4

R5

A}TP TLOT1CP FET I/P DILS

RES MF 4K7 t/4w 2Z
RES r,rF l00R I /4W 27"

RES llF 100R r/4W 2Z
RES plF l50K I /4W 27"

RV CERM 5OK LIN .3I.I iOZ FLAT

RES I,IF
RES }IF
RES MF

RES I,lF

RES MF

RES

RES

RES

RES
RXS

lK8 t/4\t 2Z
LO1R L/4w 2Z
l00R I /4ti 2"a

?K2 L/4w 27"

r00R l/4w 22

l00R l/4w 27"

l00R i /4w 2"1

LK L/4w 2%

4K7 L/4w 22
tK I/4W 27"

RES MF t00R 1/4W zil
RES MF 27K L/4w 27"

RV CERM 5K LIN .3I^I IOZ FL\T
RES MF 3K3 I /4W 2i[
RES MF 22K T/4W 27i

MF

MF

MF

MF
YF

Chap.
Page
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Description

ti 6500
Vo1. 2

Mfr. /Part NumberCircuiE
reference

Unit ACl2 - Signal channel - (concinued)

R22
R23
RZ4
R25
R26

R27
R28
R29
R30
KJI

RES
RES

K.trD

RES
Ptrq

,) "/
,>al

)"/
', o/

)cl

I,1F

MF

MF

l,1F

MF

lOK l/4l,I
l0K r/4ll
4K7 L/4\l
5K6 L/ 4W

5K6 L / 4Vt

L1K L/4w 2"4

5K6 r/4W 2Z
100R 1/4\,r 2Z
22K L/4w 27"

27K L/4w 2Z

5K6 L/4w 2%

lOK LIN .5ltr
22K L/4W 27"

l5K 1 /4w 2Z
LsK Ll4Vt 27"

1K8 r/4W 27"

rK tl4:'J 2z

10K l/ 4\t 2i(
loK l l4w 2"1

lOK I /4w 22
IOK LIN .5W

15K 1/4W 27"

4K7 t/ 4W 2"t
lK | //4w 2"A

i00R 1l4w 2z
r00R l/4w 27"

L}R t/4ht 2Z

2477 3-297r{.
24773-297M
2477 3-289w
247 7 3-29 LS

2477 3-29 rS

24753-628N
24753-628N
247 53-628N
247 53-628N
BOURNS 3299w-l-103
OR ALLEN BRADLEY -
8 5wl l0K

BOURNS 3299W-1-103
OR ALLEN BRADLEY -
85l^l/10K
25748-5057
24773-289W
24773-29TM,
247 7 3-297Y\
247 7 3-289\t

2477 3-29711
2477 3-29 rS
247 7 3-249J
24773-305R
2477 3-307K

247 7 3-29L5
257 48-5665
24773-305R
247 7 3-30IP
247 7 3-301P
24773-279N
24773-27 3^

247 7 3-297V1
?47 7 3-297t1
247 7 3-297r1
257 48-5665
247 7 3-30LP

24773-297tr
2477 3-27 3A
247 7 3-249J
247 7 3-249J
247 7 3-2971,1

RES MF 1OKO

RES MF 1OKO

RES MF IOKO
RES }lF IOKO
RV IOK IOZ

RV lOK iOz

RV CERI'I 2K
RES MF 4K7
RES MF IOK
RES },1F IOK
RES MF 4K7

L / 4Vt 0.5"/"
Ll 4w 0.57;
I / 4vt 0.5"/:
r/4w 0.52

R32

R33
R34
R35
R36
KJ/

R38
R39
R40
R42
R44

R49
R50
R5l
R52
R53
R54
R55

R56
R57
R58
R6l
R62

R63
R64
R65
R66
R67

Chap" 6
Page 20

LiN .3I{
L/4W 2'A

L I t1W L/o

L/4w 2"t
L/4w ?Z

IOZ FL{T

I nol

KtrD
DFC

RES

RES
PtrC

RES

RV

RES
RES

RES

RES
RES

RES I,IF

RES UF
RES MF

RV CER}I

RES I1F

RES

RES
RES
RES

RES

MF

MF

I,1F

MF

llF

llF
CERH

MF

MF

MF

MF

MF

14F

.YF

MF
MF

MF
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De s crip Elon

r{ 6500
Vo1. 2

Mfr. /Part numberCircuit
reference

Unic ACl2 - Signal channel - (continued)

R70
Kt z.

R73

RES

RES
RES

MF

MF

I'{F

LK Ll4\t 2"A

l00R I/4w 27"

L?oR L/4W 27"

with AFOi

247 7 3-27 3A

247 7 3-249J
2477 3-249J

23444-359Z

28435-227H
28435-227H
28452-197H
28452-t97H

3964-093
T & B ANSLEY
28624-t2LZ
286Zt+-L2LZ

23465-4LLB

3964-094

26343-472N
26383-006C
26582-206C
26383-006C
26486-219P

25485-2r9P
26486-2r9P
26486-2r9P
26486-2t9P
25383-006C

SK2

I _tLl

TR2
TR4
TR5

UniL AFOl

16. When

Di
D2

sl-s39

Unit AFO2

L7. When

CON RF SMB MALE 50

PSI BC3O7A 45V
PSI BC3O7A 45V
NSI 2N2359 I5V
NSI 2N2369 I5V

PCB ELBOI^J

I 3OM-GEN
i 30r1-GEN
50OM-sw
500M-sw

TP
TR
TR
TR

- Keyboard -

ordering, prefix circuit reference

Complece assy.
CONN. JUMP MALE FST.2.IA-10
I,AMP LED CQY87VI80P 2.4V YEL
L,AMP LED CQY87VI80P 2.4V YEL

SW PUSH ICO 24V IOMA

cl
f')

n?

nq

- Keyboard decoder -

ordering, preflx circuiE reference wtth AFO2

Couplete uniE

CAP CER 39PF 63V 5Z
cAP CER .01UF 25V 20"4

CAP PETP .O47UF 25OV LO"A

cAP CER .01UF 25V 207"
cAP TANT 4.7UF 35V 207"

CAP TANT 4.7IJF 35V 247"

cAP TANT 4.7UF 35V 202
cAP TANT 4.7VF 35V 202
CAP TANT 4.7UF 35V 2OZ
cAP CER .OIUF 25V 202

CA

f7
r9
c9
cl n

Chap. 5
Page 2IMay 87 (Am. 4)



Des cri p Lion

rl 6500
Vo1. 2

Mfr. /Parc NumberCircuic
reference

Unic AFO2

all
cL2
cl3
cI4
ct i

n!
IJL

D2
D3
v+
D5

UO

rcl
tc2
rc3

rc5

rcA
rc7
ICB

rc9

ICI O

rcl I

tcl2

rcl 3

Chap. 6
Page 22

CAP CER .OIUF
CAP CER .OIUF
CAP CER .OIUF
CAP CER .OIUF
CAP CER .OIUF

25V 20"4

25V 207"

25v 20"4

25V 207"
)qv 1^7

- Keyboard decoder - (continued)

DIODE SIL
DIODE SIL
DIODE SIL
DIODE SIL
DIODE SIL

lN4 l48
1N4148
tN4l48
lN4 I 48
1fr4l48

100v
r 00v
I 00v
l00v
I 00v

l00v

26 383-006C
26383-005C
26 383-006C
26383-006C
26383-006C

28336-67 6J
28336-67 5J
ZdJJO-O / OJ

28336-67 6J
28336-67 6J

28336-67 6J

SI,IC VTA RASTRA
28462-608A
2846 l-3047
2846 1-3047
2846r-3047

28469-1622
28469-L522
TEXAS SN74LS357AN
OR

NAT.S. DM74LS367N
TEXAS SN74LS357AN
OR

NAT.S. Dt'174LS367N
28465-A27F

28462-6LLA
ITT STOCK NO.64I21A
OR AERIES

MOTOROI"A

24773-321L
2477 3-342K
24773-297r1
247 7 3-297pr
2432r-885W

DIODE SIL iN4I48

ICD ENCODER KR 2376
ICD FF D 4OI3 DUAL
ICA AI4P UAT4ICN GP

ICA AMP UAT4ICN GP

ICA AMP UAT4ICN GP

ICD BUFF 40498 HEX
ICD BUFF 40498 I1EX

ICD DRIV 74L5367 3

STP
BI!
DILS
DILS
DILS

lNV BI
lNV BI
STATE

STATEICD DRIV 74L5367 3

rcD DEC/D}4X 74LSl38 3-8

ICD FFD 74L574 DUAL+EDG TR

ICA VREG I,1C78LIzCP

ICA VREG MC78L12CP

R1

R2
R3
R4
R5

RES
RES
RES
atrc
RES

llF
MF

MF

MF

MG

t00K I /4w zii
680K I /4W 27.

10K I /4W 27"

ioK I l4W 2"r
l oM 1 /4w 5"4
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Des cripui.on

H 6500
VoI. 2

Mfr. /Parc NumberCi rcui c

reference

Unit AFO2 - Keyboard decoder - ( concinued)

R6

R7

R8
R9

Rl0

RII
Rl2
Rl3
Rl4
Rl5

Rl6
Rl7
Rt8
Rl9
R20

R2i
R22
R23
R24
R25

RES
RES

K.L5

RES
RES

RES

KtrJ
RES

RES
KT-J

RES
RES

RES

RES

RES

r(trD
K.tr>

KtrD
RES
RES

UF
MF

MF

l,1F

MF

MF

MF

MF

!1F

MF

l00K 1 /4w 27"

10K I /4w 2Z
l5K 1/4w 2%

100K l /4w 2%

27OK L/4\r 2i(

270K i/4w 2Z
lOK rLl4w 2%

t 5K I /4W Z"l

56K I /4vt 27"

r00K r/4w 2"1

t00K I /4w 2"t
l00K I /4v1 2i/"

l00K i /4w 2"t

l00K 1 /4w 2"/"

t00K I /4w 2%

2477 3-32LL
24773-297'i
247 7 3-30IP
24773-321L
2477 3-33ID

247 7 3-33 LD

2477 3-297r4.
247 7 3-30LP
247 7 3-315U
/.4 I I J-JZLL

/.1+t | 5-)LLtJ
24773-32rL
^t 

aa^ a4rtZ+ / I J.JLLL
24773-321L
2477 3-32LL

247 7 3-249i
247 7 3-249J
24773-297M
24773-297..i1.l
24773-28rY

2477 3-297t1
257 48-547X

ITT CANNON

SINGLE SOURCE

r'{olEx 22-04-t031
SINGLE SOURCE

28452-197H
28452-197H
28452-197H
28459-0238

l,1F

MF

MF

ttF
rlF

MF

MF

l,IF

!1F
MF

l00R I /4w 2"t
L00R L/4W 27"

lOK I l4w 27"

toK l/4w 27"

2K2 r/4w 27"

R26
R27

SKI

SK2

TRI
TR2
TR3
TR4

RES llF t9R I/4w 2"4

RV CER}T IOK LIN .3W IOZ FI"AT

CON PCB GO8D2OA9 B},I BA-C

coN l'{IN 143-105

TR NSr 2N2369 l5V 500M-SW
TR NSI 2N2369 I5V sOOM-SW
TR NSI 2N2369 I5V 5OOM-SW

TR NJF 2N4339 5OV

Chap. 6
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Des crip cion

H 6500
Vo1. 2

Mfr. /Porc NumberCi rcui u

reference

Unic AF03/i - Signal inpuc board -

When orderi.ng, prefix circult reference with AFO3/l

(.')
r1

c5

c8
nl n

ctt

1.1 ''

cl3

c l0l
c 102

ci03
c1 04
c I05
ci06
cl09

Comp le t e
CAP CER
CAP TANT
CAP TANT
CAP TANT
CAP TANT

CAP TANT
CAP TANT
CAP TANT
CAP CER
CAP CER

CAP
CAP

CAP

CAP

CAP

CAP TANT IOUF 35V 2OZ
CAP TANT .O47UF 35V 2OZ
CAP TANT I.OUF 35V 2OZ
CAP TANT I. OUF 35V 20"/"

cAP CER l00PF 63V 27"

cAP CER l00PF 63V 2Z
CAP CER 56PF 53V 2Z
CAP TANT I.OUF 35V 207"
CAP TANT I.OUF 35V 207"

are identical values to

3964-129
26 383-006C
26486-207L
26486-2r9P
26486-2L9P
26486-2L9P

26486-225C
26486-225C
26486-2A9F
26383-534Y
26383-585M

26 38 3-006C
26383-006C
26343-4618
26582-232W
26343-477V

26486-225C
26486-207L
26486-209F
26486-209F
26343-477U

26343-477U
26343-47 4J
25486-209F
26486-209F

listed above.

2837 t-4942
2837 2-149c
28357-028K
283 57-028K
28336-67 6J

28336-57 6J

the serles CI0t-Cll3

<el

unit
.oluF 25v 207"

.047uF 35v ZA"A

4.7UF 35v 207"
4.7UF 35V 202
4.7UF 35V 20"1

louF 35v 202
louF 35v 202
I.OUF 35V 20"1

.0iuF 50v 207.

.00tuF 63v 107"

cER .OLUF 25V 207"
CER . CLUF 25V 2O'A

CER 4P7 63V .25PF
PETP .0 l UF /+00v t 0Z
cER l00PF 63V 2Z

c1l0
cllI
CL L2
c1 i3
c20 1-c2 1 3,

and
c30i-c3 l3

DI
uz
D3
D4
D 103

D 104
D203, D204

and
D303, D304

Chap. 6
Page 24

DrODE ZEN 1N825/L 6.2V
DIODE ZEN BZX79 L?V 5"/"

DIODE RECT I}I4OO4
DIODE RECT IN4OO4
DIODE SIL IN4I48

DIODE SIL IN4I48

are ldentical values to D103, D104"
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Des cripcion

r{ 6500
Vo1. 2

Mfr. /Part NuoberCi rcui E

refe rence

unir AF03/ I

TcI
rc2
rc3
IC4
IC5

tc6
rc7
IClOI
rc20i,tc2o2

and
rc30 I , rc302

PL1

RI
R2
R3

R4
*R5

R6
R7

R8
R9

Rl0

RII
Rl3
Rl4
Rl5
RL6

Rl7
Rl8
Rl9
Rl0l
Rl0 2

Rl0 3
*Rl 04
RIO5
Rl 06
Rl07

RES
KT.b

RES
Il..LJ

RES

RES

RES
RES

RES
RES

RES

RES

RES

RES
RES

RES MF
RES MF

RV zOK
RES MF
RES I,TF

- Signal input boarC - (continued)

ICA I'{UX DG 5O8BP 8 INP !

ICA AMP OPZ7GZ
ICD AND 4081 QUAD 2 INP Bl !

ICD NAND 40il QUAD 2 lNP B! !

ICA MUX CD 40528 DUAL !

ICA AMP TL OTICP FET I/P DIL 8

ICA VREG MC 78LO5CP
ICA AI,IP OPZ7GZ

are idencical cypes co ICl0l,ICi02

9OO SQ PIN (I,]ITH LOCK)

28469-36tC
28461-3687
28466-009L
28466-340R
RCA

2846t-347A
|10T0R0IS.
2845 l-3687

TOOL NO. 7966

247 7 3-297"4
247 7 3-297tr
247 7 3-297V1
2477 3-285F
TO SPEC 24700-003

257 48-5665
247 53-624H
247 53-62tK
TO SPEC 24700-003
247 53-59Lu

24773-253F
24773-32rL
2477 3-32LL
24773-273A
247 7 3-297y1

2477 3-307K
24773-297r1
24773-225W
?47 7 3-3r1A
2t 773-229X

2477 3-229X
247 7 3-325V
257 48-565V
247 7 3-26 LD
24773-2392

RV CERM IOK
RES MF L/4W 0.57"
RES tlF L/4W 0.57"
RES r,rF L/4W 0.57"
RES MF 7K87 L/4\t 0.5"1

lOK 1/4w 27"

loK I l4W 2"1

10K I l4\r 2'A

3K3 L /4w 2"t
422K L/4w 0.57"

l50R I/4W 27.

l00K I /4w 2Z
100K l /4w 2%

LK L/4\,t 27"

L1K t/4W 2Z

27K L/4w 27"

tOK 1 /4W 27"

loR l /4w 2z
39K 1/4w 2Z
i5R l/ 4W 27"

tsR L/4\r 27"

l50K I /4W 2"t
LrN I /2W LOT"

330R I /4W z"tr
39R 1 /4W 27"

tlF
MF

MF

l,lF
l.!F

MF

llF
MF

I'tF
llF

11F

f{F
llF
MF

l,1F

Chap. 5
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Description

H 6500
Vo1. 2

Mfr. /Parc NumberCi rcui t
reference

Unic AF03/I - Signal input board - (continued)

Rt08
Rt 09
R.I IO
Rl l2
Rl l5

Rl l6
Kl l /

Ri r8
RI I9
Rl 24

Rl 25
RL 26
RL27
RI 28
R20 i-R228

and
R30l-R328

qvl

SK

TRl
TRIOI
TRi O2

TRl O3

TR20 l-TR203
and

TR30I-TR303 are ldencical cvpes to TRl0l-?RI03.

Unit AF04 - IncensiEy concrol -

19. When ordering, prefix clrcuiE reference wich AF04

Complece unit

RES MF 2K2
RES MF IOK
RES MF 39K
RES UF 47K
RES I,lF 47K

L/4u 2i(
r/4w 2Z
L/4w 2i1

L/4w 2%

L/4W 27"

24773-28LY
247 7 3-297V1
247 7 3-3rLA
24773-313H
24773-3L3H

247 7 3-297y
2477 3-283L
24773-273A
257 48-562J
247 7 3-27 3A

24773-27 3A

2477 3-321L
21+7 7 3-3I9V
247 7 3-295P

23444-3592
28488-009N
28488-041E

28452-197H
28459-0288
28459-0288
MOTOROIA

3964-02r

247 7 3-.2t+6\
247 7 3-265Vr
24773*277U
247 7 3-277V
24713-277U

RI RES }lF
R2 RES MF

R3 RES MF

R4 RES i'lF
R5 RES MT

Chap. 6pagi 26

RES i,lF l.0K I /4\r 27"

RES }TF 2K7 L/4W 2i:
RES MF rK t/Lw ZZ

RV 2K L / 2\T LOT"

RES MF LK L/4W 27"

RES ),IF LK L/4W 27"

RES lIF l00K I /4v1 zil
RES MF 82K I /4w 2"1

RES lrr 8K2 L/4w Z"t

are idenEical values co Rt0i-RI28.

CON R.F SMB MALE 5OO PCB ELBOW

SOCKET PW SPRING
LOW PROFILE DIL 15

TR NSr 2N2369 15V 5001.1-SW

TR NJF J3IO !

TR NJF J31O !

TR NSI BC4I4

75R ll4vt 27"

47OR L/4W 2,"(

lK5 r/4w 2%

1K5 t/4w 2Z
lK5 Li4Vt 2"A
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De s cri p t. ion

r{ 6500
Vo1. 2

Mfr. /Part NumberCi rcui t
reference

Unic AF04

R6

R7

RB

R9

- Intensic,y eontrol - (continued)

RV IK
RV IK
RV IK
RV IK

- Part of General assembly -

ordering, prefix clrcuiE reference

Complete unlt

EDGE CONNECTOR I'!(D-32D.P-O I.OI

with AMOi

CONN PCB
CONN PCB
CONN 2.511M prTCH 5046-A9O%(tO SQ PrNS)
coNN 2.5Mn PrTCH 5046-A90%( 8 Sq PrNS)

tl5V RegulaEor -

ordering, prefix circuiE reference wich ARO1

Complete board
CAP ELEC 47OUF 63V ZO"A LX
cAP CER .01UF 25V 207" DLSC
CAP TANT 4.7UF 35V 2OZ BL{D
CAP ELEC 47OUF 63V 2OZ AX
cAP CER .01UF 25V 202 DISC

CAP TANT t+.7UF 35V 202 BEAD

DIODE BRIDGE 2K3B2OR 2OOV I.9A
DIODE RECT IN4OO4 4OOV

DIODE RECT 1N4OO4 4OOV

DIODE BRIDGE 2KBB2OR 2OOV

DIODE RECT IN4OO4 4OOV

DIODE RECT IN4OO4 4OOV

ICA VREG+ 7815 t5V lA T0220
ICA VREG- 7915 15V lA TO220

BOURNS 82CIA-E28.AIO
BOURNS 82CIA.E28.AIO
BOURNS 82CIA-828-AIO
BOURNS 82CIA-E28-AIO

39 54-080

PYE CONNECTORS
ITT CANNON

ITT CAi\NON
MOLEX 22-05-rt02
I,IOLEX 22-05-t082

3964-097
26415-8422

26383-006c
26486-2r9P
26415-8422
26383-006C

26486-2rgP

28359-189D
28357-028K
283 5 7-028K
28359-i 89D
28357-028K

28357-028K

28461-7095
2846 1-735N

Unit AMOl

20. When

SKI -SK1 2
SKI 3

SKI4
SKI5
SKI T

Unic AROI -

2L. When

c1
c2
UJ
L+
r!<

c6

DI
D2
D3
D4
D5

D6

ICI

Chap. 6
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Des cripcion

H 6500
Vol. 2

Mfr. /Part NumberCi rcul c

reference

Unic ARO2

22. When

- :l5V Regulacor

ordering, prefix

Cornplece board
CAP ELEC 47OUF
CAP CER .OIUF
CAP TANT 4.7UF
CAP ELEC 47OUF
CAP CER .OIUF

CAP TANT 4.7UFC6

t\
?.)
n?

nq

D5
D7

D8

circuiE reference with ARO2

63V 207" LX
25V 20"4 DLSC
35V 2OZ BEAD

63V 202 AX
25V 207" DLSC

35V 2Z BEAD

3964-077
26415-8422
26383-006C
26486-2LgP
26415-8422
26383-006C

26486-2L9P

28359-r89D
28357-028K
28357-028K
28359-I89D
28 35 7-028K

28357-028K
28357-028K
28357-028K

2846r-709s
2846r-735N

3964-098
26486-225C
26486-2LgP
26486-219P

28357-028K
28357-028K

lA5 T)3 28461-728H

DI
D2
n?

D4
D5

DIODE BRIDGE zKBB2OR 2OOV I.94'
DIODE RECT IN4OO4 4OOV

DIODE RECT IN4OO4 4OOV

DIODE BRIDGE 2KB82OR 20OV
DIODE RECT IN4OO4 4OOV

DIODE RECT IN4OO4 4OOV

DIODE RECT IN4OO4 4OOV

DIODE RECT IN4OO4 4OOV

Tnl
'f a,

Couplece
Cl CAP TANT
C2 CAP TANT
C3 CAP TANT

ICA VREG+ 7815 I5V
ICA VREG- 7915 I5V

IA
IA

TO220
TO220

Unlt AR03 - +IzV RegulaEor -

23. When orderi.ng, preflx circuiE reference with AR03

DI
D2

RI
R2

1C2

Chap. 6
Page 28

board
louF 35v 202
4.7UF 35V 207"
4.7UF 35V 247.

DIODE RECT IN4OO4 4OOV
DIODE RECT IN4OO4 4OOV

ICA(MOUNTED ON [I.S.1)VREG+LU 3I7K PROG

1K8 L/4W 27.
220R i /4w 27"

24773-279N
24773-257w
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De s crioEion

r{ 6500
Vo1. 2

Mfr. /Part NumberCi rcuic
reference

unir AR04/l - Ramp circuiE -

24. I.lhen ordering, pref ix circuiE ref erence with AR04/I

CompleEe board

al

UL
/"t 1

c4
nq

CAP TANT
CAP TANT
CAP TANT
CAP PETP
CAP PETP

ICA AI'IP TLOT2CP DUAL FET I/P
TCA 79L12

ICA AI,IP TLOT2CP DUAL FET

INDUCTOR (SPECIAL) 65 uH
INDUCTOR (SPECIAL) 65 uii

1 lp

PARALLEL WITH IK
PAMLLEL WITIT IK

3964-126

26486-225C
26486-209F

26485-225C
26582-2rLB
26582-2LrB

28461-3482
MOTOROLq, YC79LL2
cP-l2v-oA 0R
NAT.S LM340 tAZ-12
28461-3482

3964i 328
3964/ 328

23435-870Y

24773-29n4
24773-285F
24773-287V
BOURNS 3299W-1-i02
OR. SPECTROL 5zwllK
BOURNS 3299W-L-502
oR SPECTROL 52Wl5K

BOURNS 3299W-1-502
oR SPECTROL 52W/5K
2477 3-303t"r
24773-3297
24773-304C
24773-32rL

24773-267R
247 7 3-27 7U

24773-249J
24773-249J

23444-334\
?3444-334\

IOUF 35V 2OZ BL{D
I.OUF 35V 2OZ BEAD

IOUF 35V 2O"I BEAD
.iUF IOOV IO% RAD

. IUF IOOV lOZ RAD

LI
L2

ICl
TC2

rc3

PLI

RI
R2
R3

R4

R5

R6

R7
R8
R9

R10

RlI
Rl2
KIJ
Rl4

DI
ST

SKl
sK2

CON 3-WAY FRICTION LOCK

RES r4F LOK L/4W 2"4

RES MF 3K3 l/4W 27"

RES l,lF 3K9 L/4W 27.

RV CERM iK LIN IOZ

RV CERM 5K LIN lOZ

RV CERM 5K LIN IOZ

RES MF LgK t/4W 2Z
RES trF 220K L/4W 2Z
RES r"lF 20K I /4W 2Z
RES MF t00K I /4W 27"

RES l,tF 550R I /4W 2Z
RES MF IK5 L/4VI 2Z
RES i,rF i00R 1/4W 2"t
RES MF LOOR. L/ 4W 2Z

CON RF S}1B 50 PCB

CON RF SMB 50 PCB

Chap. 5
Pagb 29l{ay 87 (An. 4)



De s crip cion

t{ 6500
Vo1. 2

Mfr. /Parc NumberCi rcui c

reference

Unic ARO5

25. When

al
C2

LJ
U+

DI
D2

D3
D4

rcl

RI

TRI

Unic AR06

26. When

f1

c8
c9
cl0

FSl
FS2

FSI

SK1

SI

S2

T1

Chap. 6
eagi: 30

- +24"1 RegulaEor -

ordering, prefix circuiE reference wich ARO5

Courplete board

cAP ELEC 470UF 63V 2A7" AX
CAP TANT IOUF 35V 2OZ BEAD

CAP PETR .lUF IOOV 1OZ RAD

CAP TANT IOUF 35V 207" BEAD

DIODE BRIDGE zKBB2OR zOOV I.9A
DIODE ZEN BZX 79C30

DIODE RECT IN4OO4 4OOV

DIODE RECT 1N4OO4 4OOV

ICA VREG MC 78L24ACP

RES MF IK2 LI4W 2"I

TR TIP I2O

- Por./er supply chassis assy. -

ordering, prefix circuit reference with AR06

CAP ELEC IOOOOUF 4OV IOZ TAGS

CAP ELEC TOOOOUF 25V IOZ TAGS

CAP ELEC IOOOOUT 25V TAGS
CAP ELEC IOOOOUT 25V IOZ TAGS

FUSE TIME LAG 600mA
FUSE TIME IAG 600nA

FUSE TIME LAG 1.25A
FUSE TIME LAG I.25A

FUSE |oLDER (FOR FSI &

FARNELL
FOR 24OV APPLICATION PT

FARIIELL
FOR II5V APPLICATION PT

F52 ) 20X50 nrn

3964-l 00

264r5-8422
26486-225C
26582-2LrB
26486-225C

28359-189D
MOTOROI.A

OR MULLARD

28357-028K
2835 7-028K

MOTOROI.A

24773-27 5H

FAIRCHILD
OR TEXAS

26425-0968
26425-095R
26426-095R
26426-095R

No. TDC 123 600nA.

No. TDC 123 1.25A

234t5-192R

CONNECTOR/IAINS FILTER MALE 3 FXD RF FILTER 23423-I5OL

SW PB SWITCI1 MSAI"'I TYPE

SW SLIDE 2CO PANEL MTG

TXFRM MAINS

ITT SWITCHES (U.K. )
tTD.
23467-16Lw

3964-t49

May 87 (An. 4)



Des cri-pcion

t{ 6500
Vo1. 2

Mfr. /Parc NumberCircui E

reference

RI

Unic AR07

27. When

r)J-r)/

Unit AR09

28. When

D2

tc2

UniE ARl0

?9. When

(\.)
n?

- Part of Power supply chassis -

ordering, prefix circuit reference with ARO7

FUSE LIM( 25OmA T-D
FUSE HOLDER (FOR FS3-F57)

RES MO 330R 1/2W 27"

- Heat sink assy I -

ordering, prefix circuic reference with AR09

DIODE BRIDGE BY26O 2OOV

ICA VREG LU3I7K PROG TA5 TO3

RADIO RESISTORS
RADIO RESISTORS

2457 3-A6LU

28359-190S

28461-728H

26486-225C
26486-?.t9P

283 59- l 90s
28357-028K

FAIRCHILD
I.A}1BDA

3964-137

2642 I-l 30w
26383-534Y
2642I-122J
26582-429F
26582-429F

26582-429F

DI
D2

rcl

- Heat sink assy. 2 -

orderlng, prefix ci.rcuic reference wich ARl0

CAP TANT IOUF 35V 2OZ
cAP TANT 4.7UF 35V 207"

DIODE BRIDGE BY26O
DIODE RECT IN4OO4 4OOV

ICA VREG UATSI{O5SC
OR ICA VREG IJ,SI9O5

Unlt ATOL/\ - Part of CRT -

30. When ordering, prefix circuj.t reference with AT0l/l

Conplete board

Cl CAP ELECT IOOOUF 35V 207"
C2 CAP CER .IUF 5OV 2OZ
c3 cAP ELEC l00UF 35V 207"
C4 CAP PETP .lUF 63V lOZ
C5 CAP PETP .IUF 63V lOZ

C6 CAP PETP .IUF 63V IOZ

May 87 (Am. 4)
Chap.6
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De s crip tion

H 6500
Vo1. 2

llf r. /Part NumberCi rcuic
re f erence

Unic AT0t/i

r1

C8

c9
/'l tl
all

cL2
cl3

cl5
cl6

CL7
cl8
ct9
c20
c2l

c22
c23
c24
c25
c26

c27
c28
c29
c30
c3l

DI
D2
D3
D4
D5

D6
D7
D8
D9
Dl0

rcl
rc2
rc3

Chap. 6
Page 32

ELEC t00UF 35V 20"4

PETP .iUF 63V IOZ
cER 470P 63V 107.
cER 470P 63V l0Z
PETP .IUF 63V LO"A

- ParE of CRT - (continued)

CAP CER 33P 63V 57"

CAP ELEC 4UF 35V 207"

CAP CER .lUF 5OV 2OZ
cAP ELEC 2200U L6V 202
cAP CER 1000P 63V r}"a

26343-47 LY
2642r-108A
26383-534\
26421-1327
26 383-585M

2642I-122J
26582-429F
26383-5827
26383-5827
26582-429F

26582-426N
26383-585M
26383-585M
26421-LOa.
26582-426N

26 383-585M
26582-427L
26582-4908
2642r-122J
2642t-134X

26423-20LV
25582-2285
26582-204X
26582-229w
26582-2088

28357-028K
28336-67 6J
28336-67 6J
28336-67 6J
28357-Or6w

28358-726P
28359-1038
28358-726P
283 59-l 038
28359-105A

2823 l-408A
23468-304P
28468-304P

May 87 (.tn.

CAP
CAP
CAP
CAP

CAP

CAP PETP .OIUF 63V IOZ
cAP CER 1000P 63V L)z
CAP CER IOOOP 63V LO%

cAP ELEC 4U7 35V 202
CAP PETP .OIUF 63V IOZ

cAP CER 1000P 63V 107"
CAP PETP .47IJF 63V LOZ

cAP PP .0i2UF 630V LOY"

cAP ELEC l00UF 35V 207"

cAP ELEC 33UF 250V -t0+502

CAP ELEC
CAP PETP
CAP PETP
CAP PETP
CAP PETP

luF 63V 202
.luF 630v toz
.002uF 250v 107"
3.3uF t00v l0z
.LUF 250V l0Z

DIODE RECT IN4OO4 4OOV
DIODE SIL IN4T48 75V
DIODE SIL IN4L48 75V
DIODE SIL IN4L48 75V
Diode RECT !1R854 400V

DIODE RECT BY1./95C 6OOV
DIODE RECT BAI59 IOOOV
DIODE RECT BYW95C 6OOV
DIODE RECT 8A159 1OOOV

DIODE RECT BY584 ISOOV

VERT DEFLECTION SYSTEM TDA i ITOS
ICD MONO 555 TIMER
ICD MONO 555 TI},IER

4)



Descript,ion

H 6500
Vo1. 2

Mfr. /Parc NumberCircui-t
reference

Unit ATOi/l - Part of CRT - (concinued)

LI
L2

PLI
PL2

RI
R2

R3

R4

R5

KO

R7

R8

R9

RL0

Rli
Rl2
Ri3
Rl4
Rl5

Ri6
Rl7
Rt8
Rt9
R20

R21
R23
R24
R25
R26

F-27

TI

IND (WIDTH CONTROL)
IND (LIN.CONTROL)

CON PCB MALE 8-IJAY
C'N 

'ART 
M/W FEl,t 4_tIAy

RES MF 220K L/4\t Tii
RES }.1F I50K I /4$t 2Z
RV CERl,l l00K LrN L/zW I1"a
RES MF 390K I /4W 2Z
RES MF 39K i /4W 27"

SAREA
2823r-40tP

23435-872L
MOLEX 03-09-1041

24773-3297
24773-325Y
257 LL-644W
247 7 3-335t1
24773-3Lj-p.

257 tL-644W
24773-337R
24773-3297
247 7 3-315U
247 7 3-3I7rr

24773-20tn
247 7 3-315U
247 7 3-ZL3U
24773-32LL
24773-245U

24773-263P
257 l l-638c
2477 3-26514
2477 3-27 3A

2477 3-2538

25n5-A94\r
24573-03 lN
2477 3-293D
2477 3-297rr
24773-29r5

247 7 3-29 tS

2823t-402X

28433-455R
28458-577X
28452-77 LP

28452-77 LP
28433-455R

28458-590K
28458-577X.

ERIE TYPE 00026/OT2

RV CEP*Y

MF 47OK
RES MF

RES }IF
RES MF

RES MF

RES MT

RES MF

RES MF

R.ES MF

RES MF
RV CERT,I

RES MF

RES MF

RES MF

RES

RES

RES

RES

RES

TR PSI
TR NSI
TR NSI
TR NSI
TR PSI

1OOK LIN LlzW LOil
r/4w 2Z

220K I /4ti 2"A

56K I l4w 2"A

6BK 1/4\r Z%

LR | /4W 27"

56K i l4vl 2"1

3R3 L/4W 27"

r00K 1/4ur 2i(
68R 1/4w 2"1

390R I /4\'r 2Z
IK LIN L/zW LOT"

tl7oR L/4W 27"

LK r/4hr 2"1

150R I/4W 2i/.

RES MF 5K6 L/4W 27"

TR XFR (EHT) SUP T8T6

3K3 3r,r 5Z
18R r /2w 2%

6K8 L/4W 27"

IOK I /4W 27"

5K6 L/4V1 22

BC308B 201'
BF338 225V
BC209C 20V
BC209C 20V
BC308B 20V

ww

MO

MF

MF

MF

TRl
TR2
Tn3
TR4
TR5

TR6
).Kt

TR
TR

NSI BU8O6 4OOV

NSI BF338 225V
OR

Chap. 6
Page 33May 87 (Aro. 4)



Descrip Eion

H 6500
Vo1. 2

Mfr. /Part NumberCi rcuit
reference

R4

R5

R6

R7

Unic AT02 - ParE of CRT -

31. When ordering, prefix circuit reference with AT02

CompleEe board
CL7 CAP CER 33pF 100V 202

330R t/zw L?Z

22K | /ztt l0%

22K r /2w r07"

lK5 L/zW 107"

ct
C2
c3

c5

c6

c8

CABLE
c0N

CON

Tnl
LC2
rc3
IU+
rc5
IUO
T.C7

RI-R6

Chap. 6
Page 34

Cornplete GPIB nodule (Opcion 001)
PCB assy.
Switch; p.c.b. assy.
Cab1e assy.

cAP CER .0tUF 25V 207"

CAP CER .OIUF 25V 2O"A

cAP CER .OIUF 25V 207"
CAP CER .OIUF 25V 2O7"

cAP CER .01UF 25V 207"

cAP CER .OIUF 25V 20"/"

cq.P cER .OruF 25v 202
CAP TANT 47VF 6V 2OZ

24-WAY RIBBON FI"AT
2O-WAY PLUG SOLDER/TRANS

2O-WAY SOCKET IDC

ICD I'lP SUP 829IA GPIB TALK/LIS !

rcD BUFF 3448 QUAD GPIB TXTX 3S

ICD BUFF 3448 QUAD GPrB TXTX 35
ICD BUFF 3448 QUAD GPrB TXTX 35
ICD BUFF 3448 QUAD GPIB TXTX 35
ICD NAND 74LSOO OUAD 2 INP
7 4L5367

RES NET 4K7 T/4W 2Z

RES

KI.J

R.ES

RES

3964-066
YULII,RD 632 SERIES
PART NO. 63234339

ALLEN BMDLEY TYPE EB
OR ERIE TYPE OOO26/OLz
ALLEN BRADLEY TYPE gB

OR ERIE TYPE OOO26/OLz

ALLEN BRADLEY TYPE EB

OR ERIE TYPE OOO26/OL2
ALLEN BMDLEY TYPE EB

3964-650
3964-30 i
3964-302
3964-60 l

26383-006C
26383-006C
26383-006C
26383-006C
26383-006C

26383-005C
26383-006C
26485-23a.

r 5360-893A
23435-850B

ITT CANNON GO & D

029-8504-000

28467-0L4C
28469-I90R
28469-190R
2 8469-1 90R
2 846 9- I 90R
28466-345H

TEXAS SNN74LS367AN
OR NAT.S DM74LS367N

2468 1-608D

l,lay 87 (An" 4)

Unit GPIB - Interface module - (0ptionaL accessory)

32. When ordering, prefix circuiE reference wit,h GPIB incerface



De s crip cion

r{ 6500
Vo1. 2

,\fr. /Parc NumberCi rcui t
reference

Unic GPIts - InE,erface module - (Optional accessory) (concinued)

R7

RB

SW

RES MF 4K7 T/4W zii
RES MF 4K7 Ll4W 2"1

6-WAY DIL

2477 3-289t1
247 7 3-289\l

23465-8971i

Chap. 6
Page 35i{ay 87 (Ao. 4)



ri 6500
Vo1. 2

MECUANICAI COUPONEIITS

33. Order wiEhout Prefix

Fig. I
Item

II

2
aJ

5

6

7

8
9

l0
tl
L2

r3
l4
15
15
L7

18

19
z0
2I

),

23

25
26
27

28
29

Chap. 6
Page 36

DescriPt ion

Front panel keyboard decail
FronE panel c.r.t. bracket assl/.
cRT rinred filrer
Front Erin (upPer)
Front triLl ( lovter )
FronE trin infill
Side panel assy.
Clarnp card retainer assy.
Rear panel assy.
Rear E.rim
Top cover

Voltage selector Plate
End cap (two parts)
End cap (two parts)
Side triur infi11
Side rail
Side handle cover noulding
llandle bush
llandle cover
t{andle spring (2 ott)
Botton cover (connplete with tilE

stand and feet)
Rear foot
Rear foot stud
Front foot
T11t stand
Screw c'sk posidrive chrome
(M4 x 16 LG) uS
Screw cup washer
Front handle infi11
Front handle
l{and1e noulding
Knob assy. 20 urm

Knob assy cap (stone greY)
Intensity control (AF04) assY.
AMOI card frame assy.

Card guide
Front card bracket assY.
Rear card bracket assy.
Card frame bracket assy.

Knob assy. 10.5 dia. x 4 rom (dark
brown)

Knob assy. cap (stone grey)

Mfr./Part ltrumber

3964-1 88
3964-152
3964-1 9 I
3964-r97
3964-l 98
3964-r99
3964-1 58
3964-009
^d/ 

t a 1,)ao+- L I q

3964-240
3964-1 50
3964-r56
3964-r03
3964-104
3954- I 5 9
3964-158
3964-t02
3964- i I t
3964-100
3964-099

3964-17 8
37 590-224R
37 590-223C
37590-253X
37 5 90-254Ir

2l 17 1-550W
3964-203
3964-241
3964-106

41149-061t'l
37 590-28 1 W

3964-023
3964-01 1

3964-246
3964-164
3964-t65
3964-17 2

41149-037B
37 590-242F

JU

Aug. 83 ..Am. I )
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2 Component values
3 Syubols
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CONTENTS
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Page

edge connector
... ... 4
... r.. 5

"o::."o":::'o'... 6

7
aaa aaa

edge connecEor

l !5 .

1a

I
46

2a
2

2
3a

3

4
5a

Unit

ACO1

ACOl
.{c02
.{c03

ACO3
AC04/ I

LC04/ L

AC05

AC05
AC18

ACIS
trc09 / 2

LC09 / 2

Circuit No.

3964/ 05r

3964 / 901
3964/ 052
3964/ 053
3964/ 902
3964 / 903
3964/ 139

3964/ 929
3964/ 0s5

3964/ 9O5
3964/ 078

3964/ 923
3964/ r35

3964/ 927

Tltle

Cornponent layouL and
connections

Tlning circulE ...
Conponent layout and

cocnections
Line generaE,or A

Line generaEor B "'
Component layout and

connections
Alpha generacor ...
Component layout and

connections ...
iticroproeessor .. .
Compoaent layout and

connections
In-ouE (Port control)

aaa a3a aaa

aaa aaa aaa

edge connector
aaa aao aaa

aaa

edge connect,or
aaa laa

aao

connections r c. ... ...
Video circuit (graticule) o.. ...
Couponent layout and edge connect,or

8
9

10
11

1)
l35

6a
lq
t5

Chap.
Page

7

1Jun. 84 (An. ,\
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PageFig'

l4

Ba

8
9a

9
'I n^rv4
10
lla
llt.l

L2
l3a

l3
I4a
I4

l5a
t1

16a
l6
L7a
L7

... 31

... 32

... 33

... 34

... 35

... 36

..37 / 38

Circuit No.

3964 / O6L

3964 / 9LL
3964/ 062

3964/ 912
3961/ 063

3964/ 913
3964/ 064
3964/ 914
3964/ 129
3964/ 926
3964/ 922
3964/ -
3964 / 916
3964/ 136
3964/ 928

3964/ t26
3964/ 92s
3964/ o5o
3964/ 9ZO

3964/ 3r5
3964/ 921

Unit

ln! I
.tl\, I. I

AC I1
AC i2

^{UIZ
AFOl

AFOl
.{r'02
AFO2
AF03/ 1

AF03/ 1

AF04
ARO6

ARO6
AT01/ I
AT01/1,
ELVa

ARO4/ I
AR04/ r.

4.101
AI,IOl
GPIB
GPIB

Component layout and edge connect,or
connections ... ... 16

A-D system and log conversion 17

CouponenE layout and edge connecEor
connecEions ... ... 18

Signal channel .. o ,. r ... ... 19
Keyboard layout and key identificat,ion

lines .. G 20
lbyboard ... ... ... ZI
Component layouL ... . r . ... 22
Keyboard ciecoder ... ... .r. ... 23
Component layout ... ... ... ... 24
Signal input board. ..r ... ..25/26
Intensity control ... ... ... 27
Component layoue (AR01,AR02,.{R03,AR05,

AR07,AR08) ... ... ... 28
Power supply unit .. .o. ..o 29
Component layouE .. . ... .. . ... 30

Tirle

cRT .. .
Component layout, r.. .. ,
Ranp circuiE (rear panel) ...
Printed circuit connections
Mocher board . ...
Interface componenc layout ...
Interface module ...

CIRCUIT NOTES

Component values#

1. Reslstors
Capaci.tors

Inductors

SIC

Code
Code

Code

letter R=ohms, k=kilohms ( 103 ) , .\{roegohns ( 106 ) .
Ietter n=nilllfarads ( fO-3 ), p=-mlcrofarads ( 10-5 ),

n=nanofarads (10-9), p=picofarads (IO-i2).
letter Hohenrys, nr=ui.llihenrys ( lO-t ) 'g=,raicrohenrys (fO-s), n=nanohenrys ( iO-s 1.

Value selected during tesE, aominal value shown.

Z. Conponents are narked normally wiEh two, three or four fj.gures according
to the accuracy linit *L}"A, !L% ox t0.lz. lhe code letter used indicates the
nultlplier and replaces Lhe decinal point. Because a m:rking 4n7 could be
interpreced as nl1liohrns, nillifarads or nil1j.henrys, a1l values are placed
near to its relat,ed sYmbol .

Chap. 7
Page 2 Jun. 84 (An.2)
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Symbols

3. Synbols are based on the provisions of BS 3939 with the following
additions :

I

AAt4 tl- Edge connector (board contact A14)

Chap. 7

Page 3

A i.farning, see Notes and Cautions

rPi a
I Test point

Jan.83
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