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Introduction

WARNING Read section 1.1 Safety and Power
requirements before installing or operating
this instrument.

About the Instrument

The Gould 500 is a Digital Storage Oscilloscope (DSQO). It
includes all the features expected of advanced modern oscil-
loscopes designed for the professional engineer, while re-
taining the user-friendliness essential for those using such an
instrument for the first time.

The instrument is fitted with a color display which allows
easy identification of each individual trace. Eight built in
color palettes provide various color assignments to suit
varying tasks.

Obtaining a trace is especially simple — just connect the
signal and press the AUTO SETUP button and the DSO does
the rest. Having obtained a trace, readily accessible datum
lines and a cursor make it easy to take automatic timing and
voltage measurements directly form the display. The wave-
form processing function increases the power of the cursor
measurements in terms of both capture and post storage
analysis measurement functions.

More advanced features of the 500 include a comprehensive
range of menu—controlled functions and a wide range of
trigger features such as the trigger delay and pre-trigger
functions. The pre-trigger display function allows the signal
prior to the trigger point to be captured and displayed.

Traces can be stored for future use and recalled to the display
via the Save Trace and Recall Memory menus respectively.
With the built in battery back-up facility, these will be
retained even when the instrument is switched off.

In addition to the above features, the 500 instrument has a
battery backed Real Time Clock and can be fitted with an
internal 4 color plotter. This provides a simple and conven-
ient method of obtaining permanent hard copy plots of the

screen display. The plots will contain the date and time of
acquisition together with the date and time of plotting,

An external multi-sync monitor can be connected to the 500
so that the display can be viewed from a greater distance or
by a number of people at once, making the instrument ideal
for presentations.

The instrument can be powered from an external DC supply
enabling it to be used at remote locations away from an AC
power source.

The 500 has signal bandwidth of 200 MHz, sampling at 200
Megasamples per second.

The 500 is fitted with full GPIB and RS3423 remote control
interfaces complying with IEEE 488.2 and SCPI 1990.0.

About this Manual

This manual is for use with the Gould 500 Digital Storage
Oscilloscope (DSO). It contains information on the opera-
tional features of the 500 DSO. For servicing information,
refer to the Service Manual.

Section 1.1 must be read and note taken of its contents
before using the oscilloscope.

The manual is split into various sections that allow both
novice and advanced users to find basic and more advanced
operating information.

Section 1 contains information on standard operating fea-
tures using the front panel controls and section 2 details more
advanced features available from the front panel. Section 3
explains the further features that are accessed using the menu
system.

Section 4 provides information for basic performance check-
ing and section 5 has details of the waveform processing
menu features. Section 6 is a summary of all the front panel
controls.

Bracketed numbersin the text refer to the controls shown
on the front panel drawing in Appendix 6.
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1.1.1 Symbols and Terms

ﬁ 1.1 Safety and Power Requirements

This symbol is used to denote the measurement
ground connection. This point is not a safety
ground.

This symbol is used to denote a safety ground
connection.

Where caution is required, this symbol refers the
userto the operator manual for further information.
See section 1.1 to section 1.1.8.

This symbol warns the user that high voltages are
present close to this symbol.

These symbols show that the supply switch is in
its out position and that the instrument is switched
off.

These symbels show that the supply switch is in
its depressed position and that the instrument is
switched on.

R Tl

This symbol shows that the terminals adjacent to
it are for DC supplies.

WARNING staterments identify conditions or practices
that could be dangerous or fatal to personnel.

CAUTION statements identify conditions that could cause
damage to the instrument or other property.

1.1.2 International Safety Warnings
Danish
SIKKERHEDSADVARSEL

Dette instrument skal anvendes med en
beskytielsesjordforbindelse via netkablets jordledning til
jordforbindelsen i instrumentets apparatkontakt eller — hvis
instrumentet er forsynet dermed - via
sikkerhedsjordklemmen. Enhver afbrydelse af
sikkerhedsjordforbindelsen vil formentlig gare instrumentet
bergringsfarligt. Bevidst afbrydelse er forbudt. Hvis et
indgangssignal overstiger 40 V spidsverdi, skal en ekstra
signal jord forbindes.

Daksleme ma ikke fjernes.

Hvis netsikringen springer som fplge af en fejl, er det muligt
atinstrumentets AC netafbrydererblevetbeskadiget, hvorfor
den bgr efterses af en kvalificeret tekniker.

Afbryd instrumentet fra lysnettet ved at fjerne IEC-stikket
fra bagpanelet. Dette instruments AC netafbryder er kun
beregnet til funktionelle formél. Den er hverken beregnet til
eller egnet til afbrydelse af lysnettet.

2

Nederlands
VEILIGHEIDSWAARSCHUWING

Dit instrument mag uitsluitend worden gebruikt als een
beschermende massa (aarde) is aangesloten via de
beschermende massageleider van de voedingskabel, of ~
indien hetinstrument daarvan is voorzien —viade veiligheids-
massa-aansluiting. Als de beschermende massa, binnen of
buiten het instrument, wordt onderbroken, dan kan dat
hierdoor uitermate gevaarlijk worden. Het opzettelijk
onderbreken van de massa, is verboden. Indien er een signaal
wordt aangeboden van meer dan 40 V (top-top) dan dient
eveneens de signaal aarde aangesloten te zijn.

De deksels nooit verwijderen.

Als de zekering doorbrandt als gevolg van een storing of een
defect, dan is het mogelijk dat de wisselstroom-
voedingsschakelaar van het instrument beschadigd is. Die
schakelaar moet worden gecontroleerd door een deskundig
technicus.

Alsde IEC-aansluiting op het achterpaneel uit het stopcontact
wordt verwijderd, zal het instrument niet langer ziin
aangesloten op de wisselstroom-voeding. De wisselstroom-
voedingsschakelaar op dit instrument is uitsluitend bestemd
voor functionele doeleinden. Die schakelaar mag nooit
worden gebruikt om het instrument aan of af te zetten.

Suomi
TURVAOHJEITA

Titd laitetta kidytettdessd sen tulee olla suojamaadoitettu
joko verkkojohdon suojajohtimen tai erillisen
suojamaadoitusliitinnin kautta, mikali laitteeseen on
sellainen asennettn. Suojamaadoituksen katkaiseminen
laitteen sisd-tai ulkopuolelta tekevii siitd vaarallisen.
Tahallinen katkaisu on kiellettyd. Lisdksi, jos jokin
tulosignaaleista ylittdi 40 V peak, on signaalimaa kytkettdva.

Al4 poista suojakansia.

Mikili laitteen verkkosulake palaa vian seurauksena, on
mahdollista, etté laitteen verkkokytkin on vaurioitunut ja se
tulee t4ll6in tarkastuttaa ammattihenkilSll4.

Erottaaksesi timidn laitteen kiyttdjdnnitteestd irrota
takapaneelissa oleva IEC-liitin. Timin laitteen
verkkokytkimelld on ainoastaan toiminnallinen tarkoitus.
Sitd ei ole tarkoitettu, eik# se sovellu laitteen erottamiseen
kiiyttojanniticestd.
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Frangais
ATTENTION - DANGER!

Cet appareil doit impérativement étre mis 2 la masse par le
conducteur de terre du cible d’ alimentation ou, sil’ instrument
en comporte une, par laborne de terre. Il peut &tre dangereux
en cas de coupure du circuit de terre, que ce soit 3 I’ intérieur
ou & 'extérieur de I’instrument. Il est formellement interdit
de couper intentionnellement le circuit de terre. De plus, une
masse signal doit &tre connectée si 1'un quelconque des
signaux d’entrée dépasse 40 V créte,

Ne pas déposer les panneaux de protection.

Le fait que le fusible d’alimentation saute par suite d’une
anomalie risque de détériorer I’alimentation secteur de
I'instrument; dans ce cas, le faire contréler par un technicien
qualifié,

Pour couper I'alimentation secteur de cet instrument,
débrancherle cordon secteur monté A1’ arrigre. L’ interrupteur
d’alimentation est purement secteur fonctionnel. Il ne s’ agit
pas d’un dispositif de coupure du courant, et n”est pas congu
pour cette fonction.

Deutsch
WARNHINWEIS!

Dieses Gerdt muBl mit einer Schutzerde betrieben werden,
die iiber den Schutzleiter des Speisekabels oder iiber die
Erdungsklemme des Geriites (falls vorhanden) anzuschlieBen
ist. Bei einer Unterbrechung der Schutzerde aufierhalb oder
innerhalb des Gerites kann eine Gefahr am Gerit entstehen!
Eine beabsichtigte Unterbrechung ist nicht zulissig.
Achtung! Bei Signalspannungen iiber 40 V muB die
Signalmasse angeschlossen sein.

Die Schutzabdeckung nicht entfernen.

Wenn die Sicherung der Versorgung infolge eines Defektes
durchbrennt, besteht die Méglichkeit einer Beschidigung
des Wechselstromversorgungs-Schalters des Geriites. Der
Schalter muB dann von einem qualifizierten Elektriker gepriift
werden.

Zum Trennen des Geriites von der Wechselstromversorgung
den IEC-Stecker von der Riickwand abziehen. Der
Wechselstromversorgungs-Schalter dient bei diesem Gerit
nur fiir Funktionszwecke. Er ist nicht als Trennvorrichtung
bestimmt bzw. geeignet!

Italiano
AVVISO DI SICUREZZA

Questo strumento deve esser utilizzato conun collegamento
protettivo di messa a terra tramite il filo di messa a terra del
cavo di alimentazione o tramite il terminale di messa a terra
in sicurezza, nel caso in cui lo strumento ne sia dotato.
Qualsiasi interruzione della massa a terra protettiva, sia
all’interno che all’esterno dello strumento, lo renderd
pericoloso. E’vietata qualsiasi interruzione causata
intenzionalmente. Inoltre, 1aconnessione di terradeve essere
collegata se ad uno qualsiasi degli ingressi viene applicato
un segnale superiore a 40 V di picco.

Non aprire lo strumento.

Nelcasoincuiil fusibile dell’ alimentazione dovesse scattare
a causa di un guasto, & possibile che 1’interruttore
dell’ alimentazione a corrente alternatadello strumento possa
essere danneggiato e dovra pertanto essere controllato da un
tecnico specializzato e gualificato.

Per disinnestare questo strumento dall’alimentazione a
corrente alternata, levare il connettore IEC che si trova sul
pannelle posteriore. L’interruttore dell’alimentazione a
corrente alternata di questo strumento viene fornito
esclusivamente per scopi operativi e non viene inteso, né &
adatto, per essere utilizzato come dispositivo di disinnesto.

Ayymkda
IMPOEIAOITOIHEH AZMAAEIAL

To Opyovo ovtd mpEmer voe AelTovpyel pE TO
RPOCTUTEVTIKG Yelwomg (Yelmon) va Exer ouvdedel
pEow 1oV TPOCTOTELTIKOD oywyol yelwong Tov
koAmdlov mov xopnyelTol 1 HE Tov akpodEkm
aceoAeiog Tov (VoL o TN YE{WOT, &bV VRGPYEL
TOomodeTNUEVOg GTo Opyovo TETOWG OKpodEkme.
Awokont] TG TPOCTUTEVTLK TG YE(WOONG, ECWTEMKA 1
eETEPLKG TOV OPYEVOV EVIEXOLEVMC VO. KOVEL TO
6pyavo emkf{vduvo. Alokonmf &ex mpoOEcEWg

OLTOyopE DETON.
Mnv apoupelze to kan Ko,

EGv xae( N oQaALLR TOV OPYEVOL GOV ATOTEALGIN
prapne, efvon mBave vo £xel mabel {nué kor o
SocoTIN G EVOALUGGOUEVOD PEBRNTOG TOV OPYEVOL
Koo 7wp Enel val oTnpLyBe { oo ewdiicevp évo punyoviko.

Mo v’ ancuvdéoete 10 6pyYavo and TNV NAEKTPLKN
ropoyt, tpofngte va Pyer o ouvdetnpag IEC ané w
nlom Topnie. H nAextpixég Sk 6ntng nov vaapyel
c'owté to Opyovo eivol puévo ma Asttovpynxeg
ov &ykee., Aev mpotiBeton, 1 Sev elvon kotdAAniog,
oo 1LEGO arocivdeomg.
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Norsk
ADVARSEL!

Dette instrumentet mA bare anvendes s lenge det er jordet
via den beskyttende jordlederen i strgmkabelen, eller via
jordingsklemmen, hvis instrumentet har en. Eventuelle
forstyrrelser i den beskyttende jordingen, inne i eller utenfor
instrumentet, vil sannsynligvis gjgre instrumentet farlig.
Forsettlig forstyrrelse er forbudt. I tillegg, signal jord ma
tilkobles dersom inngangs signalet overstiger 40V spissverdi.

Ikke fjern dekslene

Hyvis sikringen springer pa grunn av feil som oppstér, er det
mulig at instrumentets vekselstrgmbryter kan bli skadet -
den ma derfor kontrolleres av en kvalifisert ingenigr.

Skal instrumentet koples fra vekselstrgmtilfgrselen, kopler
man ut [EC-koplingen bak pd panelet. Vekselstrgmbryteren
pé dette instrumente tjener kun en funksjonell hensikt. Den
er ikke egnet, og mé ikke brukes, som skillebryter.

Portugués
Aviso de seguranca

Este aparelho deve ser operado comuma ligagio terraligado
por um conductor trifisico do cabo principal ou, se o
instrumento ja tiver um, via um terminal de seguranga.
Qualquerinterrupgao dotrifasico, dentro ou fora doaparelho,
pode tornar o aparelho perigoso. E proibida a interrupgdo
intencional. Nota: O terminal de terra deve ser ligado se o
sinal de entrada a medir for superior a 40 V de pico.

Nio retire o inv6lucro/capas.

Se o fusivel suplementar queimar por causa de erro, €
possivel que o interruptor da fonte AC do aparelho esteja
com defeito e deveria ser checado por pessoa auterizada.

Para desconectareste aparelho da fonte AC, retire o conector
IEC do painel trazeiro. Neste aparelho, o interruptor da fonte
AC existe somente por razdes funcionais. Nao deve ser
usado e nem € apropriado come dispositivo de desconexdo.

Espaiiol
ADVERTENCIA SOBRE SEGURIDAD

Este instrumento debe utilizarse conectado a tierra a través
del conductor de puesta a tierra del cable de alimentacién o
de la borna de seguridad, si dicho instrumento estuviera
equipado con ella. Cualquier interrupcidn de esta puesta a
tierra, dentro o fuera del instrumento, hard que el manejo del
mismo resulte peligroso. Queda terminantemente prohibido
dejar en circuito abierto dicha puesta a tierra. Ademads, debe
conectarse una seflal de tierra si cualquier sefial de entrade
sobrepasa los 40 V de pico.

No quite las tapas.

Si se fundiera el fusible de alimentacién como consecuencia
de una averia, cabe la posibilidad de gue el interruptor de
encendido del equipo esté dafiado y sea necesario
comprobarlo por personal técnico especializado y autorizado
al efecto.

Para desconectar este instrumento de la red, desenchufe el
conector IEC del panel trasero. El interruptor de entrada de
CA (encendido) se incluye solo para fines funcionales. No
estd pensado para utilizarse como medio de desconexién, ni
tampoco es adecuado para ello.

Svenska
SAKERHETSVARNING

Dettainstrument méste drivas med en skyddande jordledning
ansluten via den skyddande jordledaren pd matarkabeln
eller, om instrumentet har sidan monterad, via det jordade
uttaget. Om jordanslutningen stors, inuti eller utanfor
instrumentet, ir det troligt att instrumentet kommer att
utgora en fara. Avsiktlig stérning 4r forbjuden. Dessutom
méste en signaljord anslutas om nagon av ingdngssignalerna
Hverstiger 40 V topp.

Tag ¢j bort skydden.

Om matarsikringen smilter pd grund av ett fel 4r det mojligt
att stromstillaren for vixelstrtbmsmatning pa instrumentet
skadas och den bér di inspekteras av en ingenjor med
laimpliga kvalifikationer.

For att koppla bort instrumentet fran véixelstrémstillforseln,
tag ut IEC-anslutningen pa bakpanelen. Stromstéllaren for
vixelstrmstilifsrsel pd detta instrument 4r enbart till for
funktionerliga indamal. Den 4rinte avsedd som, eller lamplig
som, en bortkopplingsanordning.

GUVENLIK UYARISI

Bu cihaz, koruma topraklamasi besleme kablosunun
topraklama iletkeni yoluyla ya da eger varsa cihazin
koruma topraklama terminali yoluyla baglanmmg olarak
gabgtinlmalidir. Koruma topraklamasimn cihaz iginde veya
i sinda kesintiye ugramasi cihazin tehlikeli hale gelmesine
yol acar. Baglantiy1 bilerek kesintiye ugratmak yasaktir,
Buna ilaveten, herhangi bir girig sinyali 40 V tepe degerini
gecerse girig sinyali topragi ba glanmalidir.

Kapaklan gikarmaymiz.

Eger bir hata sonucu kaynaktaki sigorta atarsa cihazin AC
(alternatif akim) gii¢ salteri zarar gorebilir ve uygun
niteliklere sahip kalifiye teknik eleman tarafindan kontrol
edilmelidir.

Bu cihazi AC kaynagindan ayirmak igin arka paneldeki
IEC konektdriinii yuvasindan ¢ikarimz. Bu cihaz
tizerindeki AC gii¢ salteri sadece iglevsel nedenlerle
saglanmu gtir. Cihazi elektrik kaynagindan ayirma amacim
tagimaz ve bu amagla kullamlmaya uygun de gildir.
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English
SAFETY WARNING

This instrument must be operated with a protective ground
(earth) connected via the protective ground conductor of the
supply cable or, if the instrument is fitted with one, via the
safety ground terminal. Any interruption of the protective
ground, inside or outside the instrument, is likely to make the
instrument dangerous. Intentional interruption is prohibited,
In addition, a signal ground must be connected if any input
signal exceeds 40 V peak.

Do not remove the covers.

If the supply fuse blows as the result of a fault, it is possible
that the instrument’s AC supply switch will be damaged and
should be checked by a suitably qualified engineer.

To disconnect this instrument from the AC supply, unplug
the IEC connector on the rear panel. The AC supply switch
on this instrument is provided for functional purposes only.
It is not intended as, or suitable as, a disconnecting device,

1.1.3 Safety Statement
The design of this instrument has been checked to EN 61010
for class 1 (grounded) use.

This manual contains information and warnings that must be
observed to keep the instrument in a safe condition. The
instrument should not be switched on if it is damaged and it
should not be used under wet conditions.

For the correct and safe use of this instrument it is essential
that both operating and service personnel follow generally
accepted safety procedures in addition to the safety
precautions specified in this manual.

Wheneveritis likely that safety protection has beenimpaired,
the instrument must be made inoperative and be secured
against any unintended operation. Qualified maintenance or
repair personnel should be informed. Safety protection is
likely to be impaired if, for example, the instrument shows
visible damage or fails to cperate normally.

1.1.4 Grounding

AC

The instrument must be operated with a protective
ground connected via the yellow/green conductor of the
supply cable.

This is connected to the instrument before the line and
neutral connections when the supply plug is inserted into the
socket on the back of the instrument. If the final connection
to the supply is made elsewhere, ensure that the ground
connection is made before line and neutral.

DC

If the unit is disconnected from the AC supply and powered
from an isolated DC source, the unit will not be grounded.
Independant provision MUST be made to maintain the case

at a safe potential by grounding the safety ground terminal
on the DSO’s rear panel. The safety ground terminal is
electrically connected to the instrument’s case, to the ground
of the input signals (outer of the BNC connectors), and also
internally to the negative side of the DC supply.

General

WARNING: Any interruption of the protective ground
conductor inside or outside the instrument is likely
to make the instrument dangerous. Intentional
interruption is prohibited.

Signal connections to the instrument should be connected
after the ground connection is inade and disconnected before
the ground connection is removed, i.e. the supply lead must
be connected whenever signal leads are connected.

WARNING: It is recommended that signal grounds are
always connected to a local ground. For safety, itis
essential that a signal earth is connected whenever
voltages greater than 40 V peak are connected. This
is to prevent the instrument’s case becoming live in
the event of a safety ground interruption which could
occur if the supply connector is accidentally
disconnected from the rear of the instrument.

It is the responsibility of the user to ensurc the safety of any
accessories, such as probes, used with the instrument.

CAUTION: Even low voltage inputs may contain high
voltage fast transients (spikes) which could damage the
input. For this reason it is not safe, for instance, to make
direct connections to an AC line supply.

Note: Inorder to verify the continued safety of thisequipment,
it is necessary to routinely check the earth bonding and
insulation resistance. This should be done by a suitably
qualified person.

1.1.5 Live Parts

The covers protect the user from live parts and they should
be removed only by suitably qualified personnel for
maintenance and repair purposes.

The instrument must not be operated with covers removed.

1.1.6 Environment

The instrument should preferably be operated in a clean, dry
environment with an ambient temperature of between 0 °C
and +50 °C.

The instrument is specified for use in a Pollution Category
II environment, which is normally non-conductive with
temporary light condensation, but it must not be operated
while condensation is present. It should not be used in more
hostile, dusty or wet conditions.

The instrument will operate with full accuracy between
+15°C and 435 °C.

Note: Direct sunlight, radiators and other heat sources
should be taken into account when assessing the ambient

temperature. 5
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The instrument relies on forced air cooling via a fan and
ventilation slots. Adequate ventilation can usually be achieved
by leaving a 75 mm (3" gap) around the instrument. Care
should be taken to avoid restricting the airflow to the fan at
the rear of the instrument.

To clean the DSO, disconnect all signals and power sources
and then wipe the surfaces lightly with a clean, soft cloth
dampened with water. If the CRT filter requires cleaning it
can be easily removed by unclipping it from the front of the
instrument.

WARNING: Because some configurations of the
instrument may be unstable according to
EN 61010-1, it is not safe to operate or store the
instrument standing on its rear feet without ensuring
that it cannot topple over.

1.1.7 Power and Frequency Requirements

The instrument uses less than 85 V-A and operates from line
voltages of 90-132 V and 180-264 V, at 45440 Hz to
Installation Category II, local level supplies distributed
within a building. Under the extreme conditions of 90 V and
45 Hz, the instrument will still operate correctly even if there
is a half cycle dropout in the line supply.

The instrument can also be powered from a direct current
supply in the range 12 Vto 33 V. Both AC and DC powercan
be applied simultaneously, thus providing uninterrupted
operation in the event of one of the supplies failing.

The AC power connection is via a standard IEC, CEE 22
connector and the DC power connection is via the supplied
0.25" spade connector assembly. See appendix 5 for polarity
details.

To disconnect this instrument from the supply both the AC
and DC connector should be unplugged. To remove the AC
supply, unplug the IEC connector on the rear panel. To
remove the DC supply, unplug the spade connector assembly
from the rear panel. The supply switch on this instrument is
provided for functional purposes only. It is not intended as,
or suitable as, a disconnecting device.

Access to the AC supply fuse can only be made if the AC
supply connector is removed, and is by hinging open the
panel connector from its top edge. The AC supply fuse must
be as shown in table 1.1.9.

1.1.8 EMC

This instrument generates, uses and can radiate radio
frequency energy and, if notinstalled and used in accordance
with the operator manual, may cause harmful interference to
other equipment. However, there is no guarantee that
interference will not occur in a particular installation.

In demanding applications if this instrument does cause
minor harmful interference to other equipment, which can
be determined by turning this instrument off and on, the user
is encouraged to try to reduce the interference by one or more
of the following measures:

e  Re-orient or relocate the affected equipment.

¢ Increasethe separation between the instrument and
the affected equipment.

¢ Re-orient or relocate RS423 and/or IEEE-483
interface cables.

¢ Connect the instrument to an outlet on a different
supply circuit to the affected equipment.

Supply cables, interface cables and probes should be kept as
short as practical, preferably a maximum of 1 meter. Interface
cables should be screened and interface cables longer than
3 m are not acceptable in terms of interface port immunity.

This instrument must not be used in life support roles.

1.1.9 Fuse Reguirements

The fuse arrangement shown in table 1.1.9 must be followed,
and additionally in the UK, a 3 A fuse should be fitted in the
line supply plug. The fuse should be a slow blow, high
breaking capacity (TH) type. For 100/120 V use, CSA
approved fuses should be fitted.

If the supply fuse blows as the result of a fault, it is possible
that the instrument’s AC supply switch will be damaged and
should be checked by a suitably qualified engineer.

Supply Slow-Blow (T) Gould  Suggested types
Voltage Fuse Rating PartNo Manufacturer/

IEC (UL/CSA) Type No.
230V 05A(0.6A) 457452 Bussman GMD,
Littlefuse/239.600,
Schurter/FSD0034.3983,
Wickman/19198

115V 1A(125A) 457454 Bussman/GMD,
Littlefuse/2391.25,
Schurter/FSD0034.3989
Wickman 19198

12VDC 63A(7.5A) 460232 HBC type
Bussman/S505,
Schurter/SPT 0001.2512,
Wickman /19181,
Littlefuse/21506.3.

Table 1.1.9 Fuse ratings

Note: For different DC voltages, the DC fuse rating mul-
tiplied by the voltage used should equal 75 W, e.g.
at 30 V a 2.5 A fuse is required. For additional
safety under extrermne fault conditions, the DC fuse
is a high breaking current (HBC) type. This fuse
should have a 1500 A breaking capacity.
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1.2. Using the Buttons

The front panel buttons are classified as single action,
toggles or paddles.

Single action buttons have only one function: when pressed,
that one function will be activated e.g. AUTO SETUP (17).
See figure 1.2a.

Toggle buttons either switch something on or off e.g. Add
(22), or select the next item in a sequence e.g. Off/On/Inv
(21). See figure 1.2b.

Five position paddles cause a parameter change which de-
pends upon how far the paddle is pressed. For example, a
gentle press of a Position (46) paddle will move the trace
slowly. If the paddle is moveed further, the trace will move
more quickly. See figure 1.2c.

1.3. Start-Up Display

When switched on with the POWER button (63), the instru-
ment will display information similar to that shown in Figure
1.3.

C&‘l =1 i CH2=1V

—T

Figure 1.3 Start-Up Display

The trace is visible across the center of the screen. At the top
will be the sensitivity of the two input channels and the
timebase speed. If any input is inactive, information for that
channel will not be displayed.

Users with no previous experience of a XSO will find that the
instrument responds like a conventional Real Time Oscillo-
scope while it is repetitively triggered, but in the absence of
further valid triggers, and with Auto Trigger switched off, it
retains the last trace for continuous display.

1.4. Obtaining a Trace

Whenever the DSO is switched on, the previous control
settings saved from the last power down will be used. These
may not suit the current input signals. The instrument can be
set to suit new signals either manually or, automatically
using the Auto Setup feature.

5CO

-

[ e’

8C O

AUTO

-

SETUP
17

Figure 1.4 Obtaining a Trace

1.4.1. AUTO SETUP

To display an input signal, connect it via either the CH1
socket (60) or the CH2 socket (59) and press AUTO SETUP

amn.
CHi=2Vv
-'FB-:?BG‘L AFFS*

=T

Figure 1.4.1 An AUTO SETUP Display

Assuming a repetitive signal has been applied, e.g. 2 2 kHz
sine-wave with an amplitude of perhaps 5 V peak to peak, it
will almost immediately be represented on the display. An
example is shown in Figure 1.4.1.

If there is no display see section 1.11.2,
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AUTO SETUP will attempt to arrange the display so that
two to five complete cycles appear, with the amplitude set so
that the height of the trace is between two and five screen
divisions. Also, it selects auto trigger to ensure that the
screen is frequently updated and a trace will be visible,

If signals are connected to both channels, the timebase is set
to suit the higher amplitude signal.

1.4.2 Manually Obtaining a Trace

This subsection describes how to obtain a trace without using
AUTO SETUP.

You may need to consult later sections of the manual as not
all of the operating features have been discussed so far.

1. Switch on the instrument.
2. Ensure that the internal display is selected.

3. Decide to which channel you are going to apply the
signal (CH1 or CH2).

4. Make sure the chosen channel is active by setting the
Oft/On/Inv (21) or (25) for that channel to On.

5. Set the AC/DC/Gnd button (20) or (24) for the chosen
channel to Gnd.

6. If necessary, turn that channel’s Uncal light out by
pressing Var once (19) or (23).

7. Make sure that horizontal mag is not selected. (18)

10.
. Use the CH1/CH2/Ext/Line button (29) to choose the

2.

13.

14.

15.
16.

17.

18.

19.

20.

Adjust the TIME/DIV setting (32) & (33) to give a
timebase of Sms.

Set the display mode to Refr ¢(11).
Set the TRIGGER Norm/Auto button (26) to Auto.

source for trigger signals.
Set the trigger coupling with the hf rej/AC/DC button.
(28).

If necessary adjust the position of the trace using the
Horizontal Position and Vertical Position paddles (34,
35) & (36, 37) or (38, 39).

Ensure that Trace Hold (14), (15} or (16) is not selected.
Select Run (13).

Apply the signal through a BNC connector to the chosen
CH input socket. (59) or (60).

Set the AC/DC/Gnd button (20) or (24) for the channel
to either DC or AC, as appropriate.

Adjust the gain of the chosen channel using the V/DIV
paddles (36, 37) or (38, 39). For intermediate settings,
set Uncal on by pressing the Var button once, (19) or
(23).

Adjust the timebase setting using the TIME/DIV pad-
dles. (32) & (33)

If the display is unstable, adjust the trigger Level, (52)
& (53).




500 DSO Operator Manual

1.5 Display

The instrument is fitted with an internal color display and it
has a monitor output connector for external displays. Only
one display can be used at any one time.

O

Serial No Label

MONITOR

INT/EXT

COLOR
MONITOR PALETTES

oo

Figure 1.5 Rear Panel Display Switches

1.5.1. Internal Color Display

The colors of the various items on the display are defined in
color palettes. 8 color palettes are available. They are se-
lected by pressing the rear panel push button labelled COLOR
PALETTES. Each press of the button moves the palette onto
the next selection. The eighth press will return the display to
the original selection.

Palette 3 produces the same colors on the display as those
produced on plots by the internal color plotter. For the match
to be correct, the color pens should be loaded into the correct
locations. See section 2.4.

‘When the internal color display is in use, the external monitor
output is disabled.

1.5.2. External Monitor Output

The DSO provides an output suitable for driving multi sync
monitors. The output consists of separate analog Red, Green,
Blue and sync signals.

This output is activiated by pressing the rear panel INT/EXT
MONITOR switch. When this output is active, the internal
display is de-activated. An indicator below the internal
display shows that the rear panel output is in use. To return
to the internal display, press the rear panel monitor switch.

The colors of the different items on the display are defined by
the color palettes. See section 1.5.1

Palette Number
1 2 3 4 5 6 7 8

Background | Black Black White | Black Black Black Black Black
Trace 1 Red Red Black | White Pastel Red Cyan Cyan Yellow
Trace 2 Green Green Blue | White { Pastel Yellow | Green | Magenta Red
Ref Trace Cyan Yellow | Green | White | Pastel Green | Yellow Green | Light Blue
Trace coll White White Black | White White White White White
Graticule Gold Blue Red White | Pastel Blue | Orange Cream Cyan
Grat coll Gold | Light Blue | Red White Pastel Blue | Orange Cream Cyan
Text Cream White Black | White White White Grey White
Cursors Cream White Black | White White White White White
Persist Silver Cyan Green | White | Pastel Grey Grey Grey Green
XY Red Red Black | White Pastel Red Cyan Cyan Yellow

Table 1.5.1 Color Palettes

10
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1.6 Channel Controls

} ™
Hold Hold
(- -
CH1 [ Add (D] CH2
22
Position Position
A A
A\ A
VDIV VDIV
v V'
mv mv
Uncal  Var Uncal Var
o O o O
(n o Inv oc Inv
Gnd On Gnd On
AC Off AC Off
[ I | o D
20 21 24 25
| )

Figure 1.6 Channef Controls
1.6.1. Channel Selection {QOff/On/Inv)

A channel may be switched on or off with its Off/On/Inv
button (21) or (25). If the channel is on, its trace can be
displayed in either normal or inverted mode.

Off The channel display is de-activated but the signal can
still be used as a trigger source.

On The trace is a true representation of the input signal.

Inv The input signal is inverted before being displayed. If
there is any DC component in the signal this will also be
inverted and could cause the trace to disappear from the
screen. Such anunwanted DC component can be removed by
selecting AC coupling. Any vertical shift applied to the trace
is notinverted. The trigger point remains at the same pointon
the waveform regardless of inversion.

1.6.2. Coupling (AC/DC/Gnd)

These buttons (20) & (24) control the type of coupling
between the input signal and the instrument, DC is the most
generally applicable, and AUTO SET UP will normally set
this control to DC, where possible.

The input impedance is 1 MQ in parallel with a capacitance
of 15 pF, see Appendix 2.

AC This is used to remove any DC component from input
signals. Suitable input signal range (i.e. the bandwidth) is
from 4 Hz 200 MHz.

Gnd The input signal is internaltly disconnected from the
inputs and the amplifier grounded. A 0 V reference signal is
displayed.

DC The input signal is directly coupled to the instrument so
all frequency components of the input signal will be dis-
played. The bandwidth will be from DC to 200 MHz.

1.7 Horizontal Adjustments

HORIZONTAL
TIMEDIV Mag Position
Sec ns (- -« >
18

32 33 34

Figure 1.7 Horizontal Controls
1.7.1. TIME/DIVISION

Time/Div (32) & (33) This paddles controls the sweep rate
of the trace. The timebase can be varied from 50 s/div to 25
ns/divina 1, 2, 5 sequence of values. Moving towards “ns”
decreases the time/div, moving towards “sec” increases the
time/div.

With a timebase of say 0.2 5, each horizontal screen division
represents 0.2 s worth of signal. The timebase is shown near
the top of the display - e.g. TB =0.2 5.

At timebase speeds of 200 ns and faster, the DSO uses
Equivalent Time sampling (ETS) to build up a picture from
anumber of separate acquisitions by sampling the repetitive
waveform at varying times relative to the trigger point, to
eventually capture the entire input waveform. ETS ranges
can only be used to capture repetitive signals.

11
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1.7.2. Aliases

Assuming a 2 kHz signal is applied as mentioned earlier,
when the timebase is set to 0.5 s/div, an interesting phenom-
enon may appear: an “alias”.

An alias is a false image. The instrument is a digital oscillo-
scope and so takes frequent samples of the input signal in
order to update the trace. Thus, if the signal frequency is
higher than the sample frequency, one sample will be taken
from a particular point on the waveform and the next sample
may be taken from a point slightly further along on a
subsequentcycle. It will then display the wave as being much
slower than it is in reality. See Figure 1.7.2.

Sample Actual Signal

lllusory Image

Figure 1.7.2 Alias Generation

There is a “Max/Min” glitch detection feature which can be
used to detect aliases. With dot join on, this usually results in
a filled-in wave envelope being seen on the screen, indicat-
ing a high frequency. See Section 3.4.

1.7.3. Position

Position (34) & (35) This paddle moves all traces to the
right or left.

The position of the cursor (Section 2.4.) is fixed in relation
to the trace so it will move with the applied shift. With X-
magnified traces (Section 1.7.4.), the cursor can be off the
part of the trace displayed on the screen. To bring it back into
view use the CURSOR <« > paddle (44) & (45).

1.7.4. Magnification

Mag (18} Switches horizontal magnification on or off.
When switched on, a x10 expansion is applied to any
displayed trace, which will expand around the center of the
screen. The timebase displayed is adjusted to reflect the
expansion.

12

The instrument displays 50 dots (samples) per horizontal
screen division, each plotted dot value being obtained from
the 512 byte acquisition memory. At an expansion of x10,
there are five acquired dots per division, the remaining dots
being produced by linear interpolation.

1.8. Vertical Adjustments

Each channel has its own set of vertical controls. See Figure
1.8.

H ™\
Hold Hold
| —] _
o (| o
22
Position Position
A 46 A 48
Y 47 Y149
VDIV V/DIV
v 36 v 37
mv 37 v 39
Uncal | Var Uncal ’ Var —-
o @l %)
oc fnv oc Inv
Gnd On Gnd On
AC Off A Off

Figure 1.8  Vertical Controls

1.8.1. VOLTS/DIVISION

V/DIV (36) to (39) These paddles adjust the sensitivity of the
instrument over discrete calibrated ranges from 2 mVto 5V
per screen division in 1, 2, 5 steps. With a x10 probe the
ranges are 20 mV to 50 V per division at the probe tip. See
Section 3.4, If the Uncal light is on, then these paddles vary
the sensitivity continuously. See Section 1.8.3.
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1.8.2. Position
Position (46) 10 (49) These paddles move their respective
traces up and down the display.

If Trace Hold is on (Section 2.1.) or a $/Shot capture has
been made, these controls do not move the trace and the post
storage Pos control should be used instead. See section2.3.4.

1.8.3. Variable/Uncalibrated

Var (19) & (23) When this is set to “Uncal”, the coarse
setting of the attenuator remains unchanged, but a variable
attenuation is applied to the input signal in the range of 1 to
0.4. Thus, with an initial setting of 1 V, the actual sensitivity
of the channel could be set by this control to anywhere
between 1 V and 2.5 V per division. The V/DIV paddles are
used to vary the uncalibrated sensitivity.

Screen.display explanation:

CHI1=5V Channel 1 is set to a sensitivity of 5 Volts per
screen division.

CH2>20mV  Channel 2 is uncalibrated and the attenvator
is set to a sensitivity greater than 20mV per
screen division.

CH1=~5V Channel 1 is set to a sensitivity of 5 volts per
screen division and is AC coupled.

CHI=-5V Channel 1 is set to a sensitivity of 5 volts per
screen division and is inverted.

T shows that the trace is off the top or bottom
of the screen depending upon the direction
of the arrow.

1.8.4. Add

Add (22) Displays the sum, or if one channel is inverted the
difference, of the input signals, The original traces disappear
and the resultant trace is displayed as trace 2.

1.9 Trigger Control

Trigger facilities discussed here are controllable directly
from the front panel. For the more advanced menu—control-
led facilities see Section 3.4.

1.9.1 Selecting Source and Coupling

CH1/CH2/Ext/Line (29) Steps through the possible sources
of trigger signals. When Ext is selected, the source is the
“EXT TRIG" socket (58) inthe lowerright comerof the front
panel.

Selecting line is meaningful only if the instrument is pow-
ered from the mains. Triggering is then from aninternal pulse
having a fixed phase relation to the mains voltage waveform.
To change this phase relationship, use the trigger delay
buttons. See Section 2.1.6.

4 TRIGGER N
@ Pretrig

m‘\e Level /Delay
A52  GTTT]m
Y53

CH1 CH2 DC AC  Nomn +

Ext Line h ng Auto -

e S e Y e TR

\29___ 78 2627 J

Figure 1.9  Trigger Controls

hf rej/AC/DC (28) Steps through the available trigger
coupling options; hf rej is a 15 kHz low-pass filter (“high
frequency reject”). All the couplings can be used with any
souice except Line.

Coupling  Input Frequencies
hf rej 15 kHz bandwidth
AC 4 Hz to 200 MHz
DC DCto 200 MHz

Table 1.9.1.Useful Frequency Ranges of Coupling Types

1.9.2 Trigger Level

The trigger level is the threshold at which the instrument will
respond to potential triggers; the trace actually has to pass
through the level indicated in the appropriate direction as
defined by Slope (section 1.9.4) for a trigger to be valid.

The level is indicated on the display by two bars, one on each
side of the screen, and is adjusted by the level paddle (52) &
(53). For an internal trigger the range is £10 divisions and on
external approximately +3 V. If the trigger signal is AC
coupled, the level bars will be offset from the actual trigger
position on the screen by any DC offset present.

1.9.3 Trigger Point (T)

The trigger point is indicated on the display by a “T" near the
bottom of the screen underneath the trigger. An arrow next
to the T indicates that the trigger point is off the screen. An
arrow and a vertical line indicates that the trigger is at 0 or
100% pretrigger (the left or right hand edge of the display).

13
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1.9.4 Trigger Slope (+/-)

A trigger is generated when the selected source signal passes
through the chosen trigger level in the selected direction.
This transition may be eitheron arising or afalling edge. The
rising edge is considered to be a positive slope and the falling
edge a negative slope.

+/- (27) This button selects positive (+) or negative (-) slope
triggers.

1.95 Trigger Mode {Norm/Auto)
The trigger system operates in either Normal or Auto mode.

In Normal mode, acquisition triggers only occur when valid
triggers are present.

In Auto mode, if no valid trigger has been received for 50 ms
the instrument will generate its own trigger and initiate a
capture. This ensures that the screen is constantly updated
irrespective of the input signal. However, if valid input
triggers are received at arate of 20 Hz or more, the instrument
will behave as if it is in normal mode.

rl

65% |

pre—trig

Norm/Auto (26) This button selects the trigger mode in
which the instrument is operating.

Triggered (57) This lights up when the instrument is
receiving valid trigger signals.

1.10 Trigger Delay

The amount of data which is acquired for display before or
after the trigger is determined by the pretrigger or trigger
delay selected, see figure 1.0b. The value of this delay is
shown in the bottom right hand of the trace display.

TRIGGER

Pretrig
Level /Delay

-
50 5

-t -

Figure 1.10a Trigger Delay Controls

Pre—Trigger

v \‘
- /’
\\-_./r

Displayed Trace

No Trigger Delay

~ /P\/\/\

/Trigger point

Delayed by time

Delay = 2ms

Figure 1.10b Trace Capture with Delay

14
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1.10.1Pretrig

This allows a section of the trace that occurred before the
trigger point to be included in the display. The amount of pre-
trigger visible can be set with the front panel Pre Trig/Delay
paddle. (50) & (51). Pre-trigger can be set anywhere between
0% and 98% of screen width, in steps as small as 0.4%.

1.10.2Delay by time

With this set, the oscilloscope will acquire a trace following
both the specified trigger and a specified delay. The amount
of delay is shown at the bottom right of the display. Delay is
controlled by the Pre Trig/Delay paddle. (50) & (51). The
size of the steps by which the delay can be incremented or
decremented is controlled by the TIME/DIV paddle, i.e.
step size is 0.04 x the time/div setting. To obtain long delays
on a fast timebase, it can be easter to select a slower timbase,
set the delay and then reselect the original fast timebase.,
Once set, the delay time remains the same regardless of the
selected timebase range.

1.11 Operating Hints

This section explains how to perform a system reset and
gives some of the problems more commonly met in operating
digital oscilloscopes, how to correct them, and a brief expla-
nation of what was wrong. Later sections of the manual may
need to be consulted as some of the operating features have
not yet been discussed.

1.11.1 System Reset

Should the system memory become corrupted, the instru-
ment could lock out the front panel operation or begin to
behave erratically. Since the internal system variables are
held in battery-backed memory, turning the set off and on
again may not clear them. In this unlikely event a system
reset may be necessary.

A system reset should only be used as a last resort as all the
internal memories will be cleared erasing all reference traces,
calibration details, and set-up details.

To perform a system reset, switch the instrument off. Press
and hold the Hold All button. Keep the Hold All button
pressed and turn the instrument on using the Power button.
When flashing lines appear on the screen, the Hold Al
button should be released. The instrument will then perform
a full calibration and select its default setup.

A system reset must be followed by a full calibration once
normal operating temperature is reached.

1.11.2 Problem: No picture on internal display.

External monitor selected, Front panel indicator illuminated
+ Press the rear panel Monitor button to select the internal
monitor.

1.11.3 Problem: Trace off the top or bottom of the screen.

Too much vertical shift
= Correct with that channel’s Position paddle. (46) to (49)

Input has large DC offset
* AC couple input signal.
» Correct with Pesition paddles. (46) to (49)
* Use a less sensitive range.

1.11.4 Problem: Trace not being acquired.

Instrument in single capture mode
¢ Press Runm (13)

Trigger level incorrect
¢ Select Auto and DC trigger, then adjust the level control
until the trigger level indicator bars are lined up with the

center of the trace.

Trigger source on the wrong input
¢ Change trigger source. (CH1, CH2, Ext, Line). (29)

Trigger coupling on an unsuitable setting
* Change trigger coupling. (hf rej, AC, DC). (28)

Trace Hold on
¢ Release Trace Hold. (14), (15) or (16)

Timebase on very slow acquisition
s Adjust TIME/DIV. (33)

1.11.5 Problem: Trace is unstable even when triggered.
Alias
¢ Check for alias using Max/Min (glitch detection), and
select a faster timebase range.

Noisy input
¢ Select hf rej trigger coupling if the input signal is less
than 15 kHz. (28)
* Adjust trigger Level. (52) & (53)

Trigger on Auto
* With low frequency inputs (below 20 Hz), Auto trigger
will initiate triggers overriding the input triggers. Select
Norm trigger. (26)
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1.11.6 Problem: Trace has a very flat top or bottom.

Trace captured when off screen vertically and post storage
Pos shift has been used
e Use less sensitive V/DIV range when acquiring trace.
(36) to (39)
¢ Re-position trace prior to capture.

1.11.7 Problem: Auto Setup fails.

If Auto Setup fails it is most likely that the signai connected
to the instrument is unsuitable for the automatic setup system
for one or more of the following reasons.

Signal not repetitive.
¢ Auto Setup only works on repetitive signals

Signal amplitude too small or too large.
* Instrument needs to use a different V/Div range. Use a
probe with a suitable gain, i.e. x1, x10, or x100.

Signal frequency too slow or too fast.
» The signal frequency is outside the range of Auto Setup.

Signal not constant.
* Amplitude and or frequency variations during the Auto
Setup routine may interfere with its correct operation.

High frequency neise on signal.
« The noise may be interpreted as a high frequency signal
instead of being ignored as noise on a lower frequency
signal.

1.11.8 Problem: Cursor measurements apparently wrong.

Wrong probe gain selected.
¢ Select correct probe gain to suit probe inuse. See section
34.

Datum not set correctly.
¢ Re-position datum on trace (40) to (43).

Cursors on wrong channel trace.
¢ Position cursors on trace of interest (31).

1.11.9 Problem: Single Shot acquisition takes longer than
expected.

Averaging or persistence modes selected.
« Tum off both averaging and persistence.

An ETS timebase is in use with infrequent triggers.
» Use the TIME/DIV paddle to change to a non ETS
timebase.

An ETS timebase is in use with non repetitive or non
triggered signal.
+ Change to a non ETS timebase.

= Adjust the trigger controls to obtain a trigger signai.

16

2. DSO Features
2.1 Capture Facilities

The capture facilities allow the traces to be frozen.

17

L i“’“"’ A Hold Hold
SShot  Run  Hold
o oD 9 (o o
12 13 L] 15 16
Refr Roll X-Y
o cH1 [aw Il ) cH2
Figure 2.1 The Capture Controls

2.1.1 Trace Hold

There are two ways to freeze the display: a single-shot
capture whereby a full trace is acquired then frozen (Section
2.2.2), or by pressing one of the trace hold buttons (14), (15)
or (16).

Trace Hold: (14), (15) & (16) Freezes the relevant trace or
traces the moment they are pressed. A second press releases
the trace(s).

2.1.2 Single Shot and Run

These buttons are used to set the instrument into either a
capture-and-freeze mode (S/Shot), or a free running con-
tinuous capture and re-capture mode (Run).

S/Shot (12) Arms the instrument for a single-shot triggered
acquisition, The Armed light will be iliuminated to show that
the button has been pressed.

Armed (54) luminates after the S/Shot button has been
pressed; it will stay lit until either a valid trigger has been
accepted or until the Run button is pressed.

Stored (55) Illuminates on completion of a single-shot
acquisition. This is after the instrument has been Armed,
triggered and a complete trace acquired. The light will stay
on until the instrument is re-armed by pressing S/Shot again
or Run is pressed.

Run (13) This button puts the instrument in continuous
capture mode: the instrument will automatically re-armitself
after each capture is completed so that the display willupdate
with each triggered sweep.
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2.1.3 Acquisition Status - AFTS

These characters appear on the screen and can be used with
the Armed and Stored lights to determine the status of the
acquisition in progress.

A Stands for “Armed”.

F Indicates that the acquisition store has been "flushed"
and filled with enough pre-trigger information to be
ready for a fresh trigger in pre-trigger acquisition. Until
this condition is met and F displayed, triggers may be
detected, as indicated by the trigger LED, but not
accepted for the next acquisition,

T Stands for “Triggered” : the instrumnent has accepted or
generated a valid trigger; acquisition has begun.

8§ “Stored” : acquisition is complete.

2.2 Display Modes

The following three display modes are directly selectable
using the Mode button. (11).

2.2.1 Refreshed

The instrument will imitate the style of a conventional
realtime “scope: the trace is displayed from left to right as it
is acquired.

2.2.2 Roll

This mode is like a chart recorder: the display scrolls from
right to left until a trace has been acquired. The scrolling
effect is most noticeable on the slower timebase ranges. The
rolling display is frozen by the trigger in S/Shot mode and is
unaffected by trigger in Run.

2.23 XY

This mode allows the CH1 socket input to control the X
(horizontal) component of the trace, and the CH2 socket
input to control the Y (vertical) component. It provides an X-
Y display of the data captured by the timebase and trigger
systems. The timebase should be set slow enough to capture
the whole of the signal of interest. This mode is not available
with magnified traces (Mag).

2.2.4 Persistence

A refreshed mode in which successive acquisitions are added
to the current display. The number of acquisitions or the time
before clearing the display is set in the Persistence Limits
Testing menu accessed from the Post Storage Master Menu.
The latest acquisition is shown brighter than the persisted
acquisitions.

2.3 Cursor Measurements

The instrument allows you to take direct measurements from
the screen display automatically, using datum lines and a
cursor.

Select CURSOR
Trace
%) 44 <4 > 45

A DATUM/
Pos Mag POST STORAGE

42
o o[- B

The Cursor and Datum Line Controls

Figure 2.3

2.3.1 Cursor and Datum Selection

The cursor and datum lines are switched on or off using the
Select Trace button. (31).

Select Trace (31) Successively pressing this button places
the cursor onto the displayed traces in turn, i.e. trace 1, trace
2, reference, off, trace 1 etc. If atrace is not in use, the cursor
skips to the next valid selection.

2.3.2 The Cursor and Datum Lines

There are three lines, as indicated in Figure 2.3.2. Movement
of them is achieved using the DATUM and CURSOR
paddles as described below.

Time Datum  Voltage Datum  Cursor

|\
\

I'[2%‘l \'i

I

—T
TR1 [1.33V: 583{0ms

Figure 2.3.2 The Cursor and Datum Lines
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Dat Selecting this option on the Dat/Pos/Mag button (30)
allows the position of the datum lines to be controlled using
the DATUM paddles. (40) to (43).

DATUM (40) to (43). Used for moving the two datum lines.
CURSOR (44) & (45) Moves the cursor horizontally.

2.3.3 Making Measurements

The instrument displays, at the bottom of the screen, the
results of waveform measurements. The section of the trace
to be measured is usually defined using the horizontal and
vertical datum lines and the cursor.

The choice of points between which to make the measure-
ments can influence the accuracy: while the measurements
made will always be within design limits, placement of the
cursor at the desired position is easier at those points where
the slope of the waveform is at its steepest. For example, on
a standard sine wave, the most accurate measurements of
frequency are likely to be made if they are taken between two
0 V crossing points.

For details of the DSQ’s waveform measurement capabili-
ties see section 5.1

2.3.4 Post Storage Manipulation

Pos/Mag These selections on the Dat/pos/mag button (30)
allow the DATUM paddles to control post storage position
and magnitude. They can only be used with stored wave-
forms. Pressing menu button 1 (opposite the restore mes-
sage)} will cancel the effect of pos and mag on the selected
trace.

Pos This option on the Dat/Pos/Mag button (30) allows both
X and Y shift to be applied to the trace on which the cursor
is placed, using the DATUM/POST STORAGE paddles
(40) to (43).

Mag The vertical magnitude of the selected trace can be
varied from x4 to x0.062, using the DATUM/POST STOR-
AGE paddles (40) to (43). The magnification factor is
displayed near the top center of the CRT.

No horizontal magnification is available using this control,
but %10 magnification may be applied to all stored traces
using the horizontal mag button, (See Section 1.6.4.).
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2.4 Plot

2.4.1 Internal Color Plotter Operation

When the internal color plotter is fitted to the DSO, plots of
the instrument’s display can be sent to it by selecting internal
on the Plot Menu, see section 3.11.

The internal plotier is automatically selected after a cold start
if it is fitted. If required the plot output can be directed via the
RS423 or GPIB port to an external plotter by selecting
RS8423 or GPIB on the Plot Menu, see section 3.11.

242 Pens

Only use Gould pens - part number 4101175 for a pack of 4;
1 of each color or part number 4101265 for a pack of 4 black
pens.

The normal pen sequence is:

Pen No. Color
1 Black
2 Blue
3 Green
4 Red

The pen holder is color coded with this color sequence. When
pens are fitted in this order, trace 1, the border and all the
alphanumerics are plotted in black, trace 2 in blue, the
reference trace in green and the graticule in red.

The cursor and datum lines and their measurements are
plotted in the same color as the trace to which they relate.

2.4.3 Pen Changing

Underneath the plotter lid at the front of the plotter there are
two small blue buttons. The right hand button when viewed
from the front of the DSO is the Pen change button, and the
left hand one is the paper advance button.

CAUTION: When changing a pen, extreme care
should be taken not to damage the plotter mechanism.
NEVER move the pen carriage by hand.

To change a pen, ensure that the instrument is switched on

and then proceed as follows:

1. Press the pen change button once. This rotates the pen
carriage and moves the carriage to the right hand side of
the plotter.

2.  Gently press the white grooved eject lever towards the
front of the instrument. The top pen will be ejected from
the pen carriage and can be removed from the plotter.
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3. Insertthe tip of the new peninto the carriage guide hole.
Gently snap the other end of the pen into place.

4. When the pen has been changed, press the left hand
button - the paper advance button - and the carriage will
move back to the left hand side ready for the next pen
change or plot.

2.4.4 Paper selection
Only use Gould paper - Part number 4101165 for a pack of
10 rolls. Other paper types may damage the mechanism.

2.4.5 Paper Loading

CAUTION: When loading paper, extreme care should
be taken not to force the plotter mechanism. NEVER pull
paper through by hand, always use the paper advance
button to prevent damage to the plotter mechanism.

1. With scissors, cut the end of the paper square.

Open the plotter cover by depressing the catch and
lifting the cover until it is fully open.

3. Remove the shaft from the paper cradle and if the plotter
has been used previously remove the plastic or card-
board tube from the shaft.

4. Insert the shaft through the paper roll and fit the roll into
the paper cradle,

5. Feed the paper from the top of the roll as shown in figure
2.4.5 below and push it through the slot in the rear of the
printer mechanism.

6. Press the paper advance button - the left hand blue
button at the front of the printer assembly - until the
paper reappears at the front.

6. Feed enough paper through to pass through the top
cover, ensure that it is running around the mechanism
smoothly and that it is straight.

7. Close the plotter cover and ensure that it latches shut.

VA A A A A A 1/1;:;////2 Qmﬂ

Lo

Figure 2.4.5. Paper Loading

2.4.6 Internal Plotting

When a plot is initiated, the Hold All LED lights and the
message “PLOTTING - PRESS PLOT TO ABORT” ap-
pears on the screen. After about 9 seconds the Hold AllLED
goes out indicating that the data has been transferred to the
plot buffer and that the instrument can be used again. The
plotting message will remain on the screen until the plot is
complete when it will disappear.

In Auto Plot Mode, the instrument is re-armed after the plot
data has been transferred to the plot buffer, but the front panel
controls will remain in-active during plots.

If the plot button is pressed while the plot is in progress, the
plot will be aborted. Any changes to the instrument status
during a plot will have no effect on the plot as the data will
have been transferred and stored in the plot buffer.

2.4.7 External plots

The parameters for the plotter interface and the plot format
can be set as described in section 3.7 and 3.12,

A plot of the display can be sent to an external plotter by
pressing the plot button (10). The display is held while a plot
is in progress.

Plots can be aborted by a second press of the plot button. If
the plot is aborted, the pen will be left in a random position
and the external plotter may need to be reset to restore the pen
to its start position.

2.4.8 Plot positioning and scaling

The output plot from the DSO has the relative positions
shown in figure 2.4.8a. These may be shifted and scaled to
position the plot exactly over a pre-defined grid using the
following procedure with reference to figure 2.4.8b.

The sides of the pre-defined grid are X and Y, the exact
positions of P1 and P2 are found by calculating the dimen-
sions A, B, C and D:

Measure the vertical dimension of the required grid,
note this as Y.

Measure the horizontal dimension of the required grid,
note this as X.

Using these values of X and Y, A, B, C and D can be
calculated as follows:

QY 196 X

A=T10 B==3500
703 X 310 Y

C= 500 D=0

Measure and mark the exact positions of P1 and P2 from the
grid edges using figure 2.4.8b and the values obtained above.

The P1 and P2 points can now be set on the plotter, refer to
the plotter manual for details.
19
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P2 (696,290)
& (500,255)
-, (500,248)
- Graticule
(0,8)__,_
(0,001 ... Trace Area
- Maximum Plot Area
Pl(-7,-20)/
Figure 2.4.8a Relative Piot Positions
b A
B
D Y
X
i A
Pty 2.5 Real Time Clock

The real time clock, if fitted to the instrument, enables the
current date and time together with the date and time of
acquisition to appear on any screen plot, and to be transferred
to and from a computer when data is transferred using the
GPIB or RS423 interfaces.

Figure 2.4.8b Flot Dimensions

The clock will be kept running for at least ten years, even
with the power disconnected, by its own internal battery
back-up.

The date and time are set via the special functions menu. See
section 3.7.
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3. The Menus

The menu structure is summarized in Figure 3. The numbers
1to9referto the numeric buttons used to select the particular

3.1.2. Menu/Traces

Menu/Traces: (0) Toggles the display between the traces
and the last used menu.

menus and menu items (Section 3.1.1.). All front panel
controls remain “live” when menus are displayed, allowing

the control status to be changed at any time, 3.1.3. Menus

There are two Menu buttons which each select a menu to
- replace the current displa
3.1. Additional Buttons P pray
. Control: (9) The current display, whatever it may be, is
3.1.1. The Numeric Buttons replaced with the Control Master Menu.
The buttons 1 to 7 are used in conjunction with the menu

! ; Post Store: (8) Brings the Post Storage Master Menu onto
system to provide a large number of extra functions not

] g : . the display.
otherwise available directly from the front panel. Pressing
these buttons when the menus are displayed operates the
menu functions described in Sections 3.2 to 3.11.
Control
Control
Master
Menu
1 2 3 4 5
Status Display and Graticule: Refarence e} Special
Acquisition On Off Trace Interfaces Functions
Post Store
Post Storage
Master Menu
1 2 3 h 4 4 5 6 7
Persistence
Save Trace Recall Pl_ot Cursor Traoe . Trace ) Limits
Memory Options Measurements Manipulation Arithmetic Testi
esting
Figure 3 The Menu Structure
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Select CURSOR
Trace
— 4|}
Menu/
Traces A

ol o

o

s [|| POWER ©

AUTO

-

SETUP
17

Figure 3.1
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The Numeric and Menu Buttons

3.2. Control Master Menu

Each entry on the Control Master Menu is also a menu,
covering one set of functions. The text is lined up with the
numeric buttons 1-7 on the side of the display. To obtain any
secondary menu simply press the relevant button.

<<CONTROL MASTER MENU>>
STATUS . . . . . . . .1
DISPLAY AND ACQUISITION . . . . 2
GRATICULE: Off .. . . . 3
REFERENCETRACE. . . . . . 4
VOINTERFACES . . . . . . 5
SPECIALFUNCTIONS . . . . . 6

Figure 3.2  The Control Master Menu

The options available on the Control Master Menu are as
follows:

STATUS Displays information about the present setup of
the instrument. See section 3.3.

DISPLAY AND ACQUISITION Controls probe sensitiv-
ity, averaging, interpolation, the Max/Min function, and
Bandwidth. See section 3.4.

REFERENCE TRACE Either one of the currently displayed
traces can be copied to the reference trace or the reference
trace can receive data viathe GPIB interface. See section 3.6.

1/O INTERFACES Setting the RS423 or GPIB interface, if
fitted, and output protocol. See section 3.7.

SPECIAL FUNCTIONS Enables the user to disable the
auto-calibration, calibrate either channel, force a full calibra-
tion and set the real time clock if it is fitted. See section 3.8.

GRATICULE: The display graticule can be switched on and
off by pressing button 3. The current state is shown high-
lighted.
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3.3. Status Menu

This menu allows the various horizontal, vertical and trigger
settings of the instrument to be viewed. Because the front
panel controls remain live, changes made to the instrument
status will be immediately shown on this menu. A typical
display is shown in Figure 3.3.

<<STATUS MENU>>
MODE Refresh
MAX/MIN Off
CHA1 CH2
V/DIV: =~2V =~2V
Probe Set: x1 x1

TIMEBASE: 0.2ms X-MAG: x1

TRIGGER: SOURCE: CH2
COUPLING: AC
LEVEL: oo
SLOPE: +ve

DELAY: 11 120ns

Figure 3.3 A Status Menu

Mode: There are three possible display modes: Refresh,
Roll and X-Y. They are described in Section 2.3.

Max/Min: The Max/min detector is selected using the
Display and Trigger Menu. See section 3.4.

V/Div: The input sensitivity of the channels is shown in
volts per division. The range is 2 mV to 5 V per division. If
Add mode is selected, a + sign is shown between the
channels.

Along with the input sensitivity of the channels, other
information is also shown. The symbols used are as follows:

Trace inverted.
Uncalibrated.
AC coupled.
Calibrated.

v

Probe Set: The probe gain settings are shown as x1,x100r
x100. These may be set using the Display and Trigger Menu.
See Section 3.4.

Timebase: The sweep rate of the timebase is shown in s,
ms, s or ns per division.

Trigger: This section of the display shows the selected
trigger options. The choices of source are CH1, CH2, Ext and
Line. The available couplings are AC, DC and high fre-
quency reject. These are discussed in Section 2.1.

The trigger level is shown in terms of the number of screen
divisions above the bottom of the graticule. The trigger siope
is shown as either +ve (rising edge) or -ve (falling edge).

Following this is the trigger delay setting, given in s, ms, ps
or ns as appropriate. For pre-trigger operation, the figure is
given as a percentage; 0% places the trigger point at the lefi-
hand edge of the screen and 98% near the right-hand edge.
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3.4. Display and Acquisition Menu

This menu controls probe ratios,bandwidth limit, max/min
detection, interpolation, and the averaging function.

<<DISPLAY AND ACQUISITON>>

CH1 PROBE: x10 x100 . . . 1
CH2 PROBE: x10x100 . . . 2
BANDWIDTH: Full 20MHz . . . . 3
MAX/MIN: on. . . . . 4
potJon: of . . . . . 5
AVERAGING: on. . . . 6
AVERAGING CYCLES

Bs8 16 32 64 128 256 . . 7

Figure 3.4  Display and Acquisition Menu

CH1 & CH2 Probe: Anindependent probe attenuation ratio
can be set for each of the two input channels with successive
presses of buttons 1 and 2. The ratios available are x1, x10
and x100. Thereafter, probes of the chosen ratios may be
attached to the appropriate inputs; the new sensitivities at the
probe tip will be displayed correctly.

Bandwidth: To turn the 20 MHz low pass filter on and off
press button 3 so that the required state is highlighted.

Max/Min: Using the number 4 button, the max/min func-
tion can be switched on or off.

The Max/Min function is designed to detect aliases (see
sectiont 1.7.2), and can be used to detect glitches which may
occur between samples. It operates on the signal before it is
placed in the acquisition store and can detect narrow glitches,
down to 1 s wide.

24

Glitches less than 1 ps will sometimes be detected and can
give an aliasing effect. See section 1.7.2.

Any glitches detected will at least be displayed as a spike.
They will be detected whether they are positive (max) or
negative (min). The function works in the timebase ranges of
100 ps per division down to 50 s per division.

Dot Join: Button 5 selects the dot-joining function. On
some X-magnified or high speed traces, gaps can be visible
between the sample points; if Offis selected, the points alone
will be displayed. Selecting On causes the data to be auto-
matically joined by straight lines.

Averaging: Itis possible toimprove the signal tonoise ratio
of repetitive signals by averaging them. This function, which
converts the display into weighted average of previous
acquisitions is toggled On and Off by button 6. Button 7 is
used to determine the averaging factor to be used in the
algorithm.

Aq _%n (-1)+d
f
Where:
n = The data point (1 to 501)
An = New value at n
a = 0Qld value atn
f = Averaging factor (2 to 256)
d = Latest value at n

e.g. In continuous mode, if 8 acquisitions are selected, any
single acquisition that deviates from an otherwise consistent
level, contributes 1/8 of its deviation to the display. In 8/Shot
only the selected number of acquisitions contribute to the
resultant held display.
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3.5. Reference Trace

The menu provides the option of temporarily storing a trace
for comparison with the two channels. It will be lost when it
is replaced with an alternative trace.

<<REFERENCE TRACE>>
REF TRACE: [ojif On o1
COPYTRACE 1 TOREFTRACE . . 2
COPYTRACE 2 TOREFTRACE . . 3

3.6 [/O Interfaces Menu

This menu allows the parameters of the RS423 or GPIB
interfaces to be set.

<<l/O INTERFACE MENU>>

GPIB: ADDRESSABLE TALK-ONLY . . 1
GPIB ADDRESS: oO7 . . . . . 2
RS423 BAUD RATE: 2400 . . . . 8
RS423 HANDSHAKE:

Off RSeBleldy CTS-RTS . . 4

RS423 FORMAT: 8-Bit data;
no parity; 1 start, 1 stop bit

REMOTE CHANNEL: IS Rs423 . . 7

Figure 3.5 Reference Trace Menu

To copy a currently displayed trace into the reference trace,
simply press either button 2 or button 3 depending on which
trace is required. A copy of the trace will then be taken.

To display a previously stored reference trace use the 1
button to toggle the selection to On.

Figure 3.6 lI/O Interface Menu

Full remote control, including trace data transfer, is possible
using SCPI commands via GPIB or R$423 depending on
which remote channel is selected. The SCPI commands are
detailed in the separate SCPI manual.

GPIB The GPIB interface can be set to be Addressable or set
to be a talk only device using button 1.

If the plot output has previously been set to GPIB, selecting
ADDRESSABLE is not permitted. Attempting to do so will
result in the screen error message:

PLOT OUTPUT MUST NOT BE GFIB

GPIB Address Press button 2 to set the GPIB address to any
address number in the range 0 to 30,

The GPIB address line only appears if the GPIB is set to be
addressable.

RS423 Baud Rate: Thisis selected with button 3. The baud
rate may be 75, 150, 300, 600, 1200, 2400, 4800 or 9600
baud.

RS423 Handshake: Button 4 is used to select from
handshaking Off, XON-XOFF, or CTS-RTS.

RS423 Format The data format is fixed with no parity, one
start bit, eight data bits and one stop bit.

Remote Channel: Button 7, is used to select between
GPIB and RS423 remote control.
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Interface Connections 3.6.2. RS423 Data Connections

3.6.1. RS423 Plot Connections To connect the DSO to a computer, use the connections
shown in figure 3.6.2a or figure 3.6.2b. A prewired cable for

The RS8423 port is configured at the factory as shown in table e e b 1

3.6.1. The instrument can be connected to a Gould colorwriter
6120 0r 6320 ora HP7475 plotter using a Gould plotter cable. DSO IBM-PC/XT
The connections of this cable are shown in figure 3.6.1.

1 1
Pin No. Name Description 2 2
1 ov Protective Ground 3 3
2 RXD Receive Data 4 4
3 TXD Transmit Data S 5
n 4 CTS Clear to Send 7 7
5 RTS Request to Send Figure 3.6.2a DSO to IBM-PC/XT Connections
7 ov Signal Ground
9 ov Ground 400 IBM-AT
18 ov/sV Limits Test Fail 2 3
Table 3.6.1 Standard RS423 Port Pin Connections z‘ 3
DSO 6120/HP7475 5 8
1 1 7 5
2 2
a3 3 Figure 3.6.2b DSO to IBM-AT Connections
; 30 3.6.3. IEEE Data Connections
—— 5 Toconnect the DSO to acomputer, use the [EEE connections
—— 6 shown in Appendix 5. A prewired cable for this connection
24 is available.

Figure 3.6.1 DSO to Gould 6120 or HP7475 Connections
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3.7. Special Functions

This menu controls the selection of auto calibration and can
force the instrument to perform a full calibration.

<<SPECIAL FUNCTIONS MENU=>>

AUTO-CAL: [SiEleE] Disable |
CALIBRATE CURRENT SETUP . . . 2
FULL CALIBRATION . . . . . 3

{Connect 50R to EXT TRIG input)
INC . 4
JULY 14 93 10:20:31 . 5
DEC . &
SET DATE AND TIME . 7

Figure 3.7

AUTO-CAL: pressing button 1 enables or disables the
instrument’s automatic re-calibration procedure.

Special Functions Menu

When Auto-cal is enabled, the change of any vertical or
timebase range which is due for calibration will, after a 2
second pause, initiate a calibration of the new operating
conditions. If the operating conditions are not changed, a
recalibration is initiated at 15 minute intervals. Each calibra-
tion takes about one second.

If the occasional interruption of the normal function of the
instrument is unacceptable to the user the Auto-cal facility
can be disabled as described above. Recalibration is then
recommended 30 minutes after switch on from cold, and
additionally if there is a significant change in the ambient
operating temperature.

CALIBRATE CURRENT SETUP: Pressing button 2 forces
the instrument to recalibrate for the vertical range and mode
and the timebase range at which it is currently set. The actual
calibration occurs approximately 2 seconds after pressing
the button. This feature does not operate when the instrument
is in Continuous Roll mode.

FULL CALIBRATION: Button 3 forces the instrument to
perform a complete internal recalibration ignoring existing
information.

‘When performing a full calibration connect a 50 Q termina-
tion to the EXT TRIG input. This ensures that the trigger
input is correctly calibrated for a 50 2 source signal.

All internal memories are cleared including the instrument
status data and any stored traces. To obtain the best results
from this calibration, the instrument must have been operat-
ing for 2 minimum of 30 minutes. This calibration should
only be required if there have been repairs to the signal
processing sections of the unit or if the internal battery
maintaining the status memories has been totally discharged
or disconnected.

Note: No auto—calibrations will be performed if the instru-
mentisarmed, in adata capture cycle, in continuous roll
mode or if Auto-cal is disabled, they will simply be
postponed until these conditions end. Full calibration is
always available.

REAL TIME CLOCK: The real time clock is set using
buttons 4, 5, 6 and 7 on this menu. The entire date and time
is displayed, with one section highlighted. The highlighted
element is selected using button 5 and can then be increased
or decreased using button 4 or 6 as appropriate.

Once the correct date and time has been set, pressing button
7 enters the data. This makes it easy to set a time that is a few
seconds in advance of real time and then press button 7 at a
time signal. If the menu is exited without pressing button 7,
then the date and time will remain unchanged.

The clock is kept running even with the power disconnected
for at least three years by its own internal battery backup.
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3.8 Post Storage Master Menu

The first three items on this menu provide access to three
further menus which control the operation of the battery
backed trace memories and the plotter.

3.9. Save Trace Menu

This menu allows traces, including the reference trace, to be
stored in the battery backed memories.

<<POST STORAGE MASTER MENU>>
SAVETRACE . . . . . . .1
RECALLMEMORY . . . . . . 2
PLOTOPTIONS . . . . . . . 3
CURSOR MEASUREMENTS . . . . 4
TRACE MANIPULATION . . . . . &
TRACE ARITHMETIC. . . . . . 6
PERSISTENCEAIMITS TESTING . . . 7

<<SAVE TRACE MENU>>
Save Trace 1 |
Save Trace 2 A n
Save RefTrace . . . . 3
SAVE TRACE 2 TO:
Memory1 . . . . &
Memory2 . . . . B

Figure 3.8  Post Storage Master Menu

The other four items on this menu are only available on
instruments fitted with the waveform processing option.
Their operation is described in section 5.
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Figure 3.9  Save Trace Menu

Because these memories are battery-backed, the traces stored
in them will not be lost even when the instrument is powered
down.

SAVE TRACE: Using the 1, 2 or 3 buttons selects either
Trace 1, Trace 2, or the Reference Trace respectively to be
saved. Once the trace has been selected, a fresh option will
appear, described below.

SAVE TRACE TO MEMORY: Either of the battery-
backed memories may be selected as the destination in which
to store the selected trace.
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3.10. Recall Memory Menu

Traces previously saved using the Save Trace menu can be
recalled using this menu.

<<RECALL MEMORY MENU>>
Recall Memory 1 . 1

Recall Memory2 . 2

RECALL MEMORY 2 TO:
Trace 1 . . 4
Trace 2 . . 5
RefTrace . 6

Figure 3.10 Recall Memory Menu

RECALL MEMORY: One of the memories may be recalled
by pressing the appropriate button, 1 or 2. Having chosen a
memory, you will be asked into which display trace you
would like to place it.

RECALL MEMORY TO TRACE; Pressing button 4, 5 or 6
will cause the trace data from the previously selected memory
to be displayed on trace 1, trace 2, or the reference trace.

Note: Unless the selected trace is held, or acquisition is not
armed, the selected memory data could be over-wrirten
soon after it is displayed.

3.11. Plot Menu

This menu allows the user to set the format of the plot sent to
the internal color plotter or to the external plotter via the
RS8423 or GPIB interface. Refer to Section 3.6 for RS423
connections.

<< PLOT MENU >>
PLOTMODE: B Auto. . . . 1
PLOTWITH GRATICULE: o). . 2
GRAT LINE TYPE: Broken . . 3
PLOT WITH CURSORS: Off .. 4
PLOT OUTPUT:

GPIB RS423 . 5
ADVANCEPAPER . . . . . &

Figure 3.11 Plot Menu

PLOT MODE: This can be set to either Single or Auto with
successive presses of the number 1 button. In Single plot
mode one press of the Plot button will produce one plot
output. In Auto mode, a press of the Plot button (10) will
initiate a plot. The sequence thereafter continues automati-
cally. At the end of the plot the trigger circuit is rearmed for
the next acquisition, and at the end of an acquisition, the plot
is started. An external plotter must have an auto feed facility
to function correctly in this mode. If it does not, then the feed
command from the DSO may confuse the plotter.

PLOT WITH GRATICULE: The user has the option of
including the screen grid in the plots with Omn or excluding it
with Off.

GRAT LINE TYPE: A solid or broken graticule can be
selected for the plot, by successive presses of button 3.

PLOT WITH CURSORS: If On is selected, then any plots
made will include the cursor and datum lines and the selected
measurement data. Otherwise, they will be omitted.

PLOT OUTPUT:The internal plotier is automaticaily se-
lected on cold start if it is fitted. If required the plot output can
be directed, using button 5, via the R8423 or GPIB port to an
external plotter by selecting RS5423 or GPIB.

To plot via the GPIB it must be set to talk only mode. If GPIB
is set to addressable on the I/0 interface menu, GPIB cannot
be set as the plot destination. Attempting to do so will result
in the screen message

GPIB MUST NOT BE ADDRESSABLE

ADVANCE PAPER: To advance the paper approximately

15 mm on the internal plotter, pressing button 6.
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4. Performance Checking

The aim of this section is to allow the user to verify the major
analog performance parameters of the oscilloscope. Should
any of these fail to be within specification then it is recom-
mended that the instrument be re-calibrated. A skilled tech-
pician with the aid of the service manual should be able to
perform this task; alternatively return the instrument to your
local distributor.

4.1. Risetime
Equipment required:

Fast edge pulse generator <1 ns: Bradley oscilloscope
calibrator type 192 or Tektronix PG506 or similar;

50 Q precision coaxial cable;

50 £ precision terminator,

Connect the pulse generator to a channel input through the
coax cable and the terminator, which should be at the DSO
end of the cable.

1. Select 100 mV per division on the input channel and set
the timebase to 5 ps per division.

2. Set the generator to give 600 mV peak to peak at a
repetition rate of 1 MHz and adjust the trigger level to
give a stable trace.

3. Select the cursor and change the timebase to the fastest
range and select 50% pre trigger.

4. Apply %10 trace magnification using the Mag button,
and adjust the horizontal Position buttons to center the
fast edge.

5. Positionthe cursor and datum lines on the edge such that
the cursor is 60 mV below the high level and the datum
lines cross 60 mV above the low level.

The risetime can now be read from the cursor line on the
bottom row of text. This figure should not be greaterthan 1.8
ns.

Note: On a set fitted with the measurements option, rise time
can be selected from the cursor measurements meniu.
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4.2. Bandwidth
Equipment required:

Leveled signal generator: Tektronix SG503 or similar;,
50 Q coaxial cable;
50 € terminator.

Connect the signal generator to a channel input through the
coax cable and the terminator, which should be at the DSO
end of the cable.

1. Select 5mV perdivision onthe input channel and set the
timebase to 50 ps per division.

2. Set the amplitude of the signal generator to give six
divisions at 50 kHz or similar reference frequency.

Change the timebase range to 0.5 ps per division.

4. Increase the frequency on the signal generator until the
peak to peak amplitude reduces to 4.2 divisions.

The measured frequency should be greater than 200 MHz.

4.3. Trigger Sensitivity
Equipment required:

Signal generator: Tektronix SG503 or similar;
50 Q coaxial cable;
50 Q terminator.

Connect the signal generator to a channel input through the
coax cable and the terminator, which should be at the DSO
end of the cable.

1. Select 100 mV per division on the input channel and set
the timebase to 50 ps per division.

2. Select Auto trigger.

3. Set the signal generator to 50 kHz or similar reference
frequency and adjust the amplitude to give 0.3 of a
division peak to peak.

4. Select AC Coupling and Norm on the trigger controls.

It should be possible to find a suitable trigger level to give a
stable triggered trace.
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4.4 Trigger Bandwidth

Equipment Required:
Leveled signal generator: Tektronix SGS503 or
similar.

50 Q coaxial cable;

50 € terminator;

Connect the signal generator to a channel input through the
coax cable and the terminator - which should be at the
instrument end of the cable.

1. Select 100 mV per division on the input channel and set
the timebase to 0.5 ps per division.

2. Set the amplitude of the signal generator to give three
divisions at 50 kHz or similar reference frequency.

Select AC coupling and Norm on the trigger controls.

4. Without adjusting its amplitude, set the signal generator
to 200 MHz.

It should be possible to adjust the triggerlevel to give a stable
trace.

4.5. Timebase Calibration
Equipment required:

Time calibrator: Bradley oscilloscope calibrator type
192 or Tektronix TG501 or similar;

50 € coaxial cable;

50 £ terminator.

Connect the calibrator to a channel input through the coax
cable and the terminator, which should be at the DSOQ end of
the cable.

1. Select a suitable timebase range to view the signal and
set the channel attenuator to give between two and five
vertical divisions of signal.

2. Select DC Coupling and Norm on the trigger controls.
3. Adjust the trigger level to give a stable trace.

4. Change the timebase to 0.5 ys per division.

5. Set the calibrator to produce markers every 0.5 ps.

6.  Select the cursors.

With the cursor and time datum on identical positions on any
two markers, the time difference should read in multiples of
0.5 ps to with 1%.

Note: Failure of this specification point is indicative of a
major system fault and the instrument should be serviced as
soon as is reasonably possible.

4.6. Vertical Calibration
Equipment required:

Oscilloscope calibrator: Bradley type 192 or similar;
Coaxial cable.

Connect the vertical calibration output of the oscilloscope
calibrator to the DSO through the coax cable.

1. Setthe timebase to 500 s per division and select 5 mV
per division for the input channel.

2. Set the calibrator to give 30 mV peak to peak, i.e. 6
screen divisions.

3. Adjust the trigger level to give a stable picture.
4. Switch the cursor on.

The peak to peak measurement should be 30 mV to within
3% and the trace should be 6 divisions high to £0.1 divisions.

These measurements should be repeated on all the attenuator
ranges, each time setting the calibrator to 6 screen divisions
for the selected range.

4.7. Max-Min (Alias Detector)
Equipment required:

Signal generator: Tektronix $G503 or similar;
50 Q coaxial cable;
50 2 terminator.

Connect the signal generator to an input channel through the
coax and the terminator, which should be at the DSO end of
the cable.

1. Setthetimebaseto0.5 ysperdivisionand select 100 mV
per division on the input channei.

2. Set the generator to give approximately 5 divisions at
0.4 MHz and adjust the trigger level to give a stable
trace.

3. Select 1 ms per division on the timebase. You should
notice that the screen picture will change considerably
with small changes in input frequency. The result on the
screen is an alias.

4.  Select the Max-Min function from the Display and
Trigger Menu.

If Max-Min is functioning correctly a wide band will be
displayed showing the peak excursions of the signal.
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5. WAVEFORM PROCESSING FUNCTIONS

All the waveform processing functions are accessed through
the Post-Storage Master Menu. Selections 1, 2 and 3 on this
menu perform as described in section 3.8 to 3.11.

Selections 4 to 7 provide the waveform processing functions.

When performing any waveform processing that modifies a
displayed trace, the new data could be overwritten almost
immediately by a fresh acquisition unless the selected trace
is held or further acquisitions are prevented e.g. the instru-
ment is in single shot mode and the trace stored or no triggers
are provided.

5.1 Cursor Measurements

The DSO has 3 user controlled lines for use with this section
of facilities. Their operation is fully deseribed in section 2.4.
The cursor is moved along the selected trace using the cursor
paddie (44) & (45), the two datum lines are moved using the
datum paddles (40) to (43); the time datum line moves with
< and > and the voltage datum with * and v .

Pressing button 4 on the Post Storage Master Menu changes
the display to the Cursor Measurements Menu - figure 5.1a.
The cursor is used to determine the trace of interest and for
some measurements the cursor and time datum lines define
the portion of the trace to be measured. Most trace measure-
ments are with respect to the voltage datum line.

<< CURSOR MEASUREMENTS MENU>>
CALCULATION 1:
Freq, Period & Duty-cycle . . . 2
CALCULATION 2:
Pulsewidth . . . . . . 3
CALCULATION 3:
Voltage & Time . . . . . 4
REFERENCE: Pulse Width Left. . &
INC. &
30%
DEC. 7

Figure 5.1a. Cursor Measurements Menu

Three simultaneous calculations are possible using buttons
2,3 and 4. Each calculation is selected from a roll around list
containing the following options: Voltage & Time, Peak to
Peak, Max & Min, Risetime (falltime), Overshoot (preshoot),
Pulse Width, Frequency, Period, Duty Cycle, RMS, Area
and off.
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Several of these calculations automatically perform a Top
and Base measurement (see section 5.1.1) to obtain the
requested result.

A calculation can only be selected once e.g. if calculation 1
is set to its default of Voltage & Time, then Voltage & Time
will not appear in the possible selections for calculations 2 or
3.

If any of the calculations are set to either Pulse Width or
Risetime, lines 5, 6 and 7 are displayed. See sections 5.1.4
and 5.1.6

The calculation results are displayed in the three lines at the
bottom of the trace display; figure 5.1b shows an example.
Cursor measurements on ETS - equivalent time sampling -
timebase ranges, are only valid on traces that the cursoris on
and that are triggered.

If all the cursor measurements are set to off, the cursor data
line on the display will show a message of the form; “TRI
CURSORMEASUREMENTS OFF”, and if the data isinvalid
for the measurement selected, the cursor line will display a
message of the form “TR1 INVALID DATA”. The trace
number in both the above messages will change according to
the selected trace.

CHi=0.2V  CH2=20mV X-MAG ON
TB=05uS  Y-MAG:x1.438 AFTS

RESTORE 1
TR1 LIMIT TEST: PASS DEL= 12.80ps
TR1 RISE/FALL (10%/90%) 123.4s
TR1 Max 287V MIN -2.6V
TR112.0kHz 83.00ps 48.2%

Figure 5.1b. Example of Calculations on Trace

5.1.1 Top and Base Measurement

To obtain some waveform measurements, the DSO performs
an automatic Top & Base measurement as defined in the
IEEE Standard on Pulse Measurement and Analysis by
Objective Techniques: 181-1977.

The IEEE 194-1977 standard defines various parts of a pulse
or edge waveform.

Under most circumstances the Top and Base levels, of a
waveform between the time datum and cursor lines, are
determined by taking the most common point above the
mean of the waveform as the top, and the most common point
below the mean as the base.
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Figure 5.1.1 Waveform Measurement Points

Two kinds of waveforms can change the method of deter-
mining the Top and base,

Firstly, if these points do not occur for more than 10% of the
time, the maximum and minimum of the waveform is taken
to be the Top and Base. This prevents noisy signals produc-
ing erroneous results.

Secondly, if the difference between the mean and the maxi-
mum or the mean and the minimum levels of the waveform
is less than 1/4 of a division, the maximum and minimum of
the waveform is taken to be the Top and Base. This ensures
that waveforms such as pulse trains with a low mean do not
give erroneous results.

5.1.2 Voltage & Time

The display shows the voltage between the voltage datum
line and the point where the cursor line crosses the trace and
the time between the time datum line and the cursor line.

l Time
| Datum

Time Measured

k.
r o

o
-

Figure 5.1.2. Voltage & time Measurerment

5.1.3 Peak to Peak

The display will show the peak to peak voltage difference
between the most positive and negative points of the trace
between the cursor and the time datum.

Time
| Datum

Peak to Peak

Trace measured between Time Datum and Cursor

e .
| =~ -

Figure 5.1.3. Peak to Peak Measurement

5.1.4 Max & Min

The display shows the voltages of the maximum and mini-
mum points of the waveform between the cursor and time
datum measured with respect to the voltage datum.

Time

Max

Cursor

[
[
I |
| Trace measured between Time Datum and Cursor
I
I
I

-
-

..
!

Figure 5.1.4. Max & Min Measurement
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5.1.5 Risetime (falltime)

The cursor and the time datum enclose the rising or falling
edge of interest, the edge measured will be the first edge from
the left hand side of the defined area. The DSO will perform
a top & base measurement to determine the 0% and 100%
points and then calculate the rise or fall time between the low
and high percentage points of the waveform.

Datum GCursor
{defines (definas

area of area of
interest) interest)

0% & 100%
from

| TopBase
Measurement

0% 10%

I
I
I

Rige Time
| R

|
t
]
I
1
|
|
|
1

Figure 5.1.5. Risetime Measurement

The default percentage points are 10% and 90%. Using
buttons 5, 6 and 7 these values can be changed. Button 3
selects the point to be changed, either Risetime High or
Risetime Low. When the appropriate point is selected, it can
be changed by pressing button 6 or 7 as required. Low can be
set from 0% t0 49% in 1% steps and high from 51% to 100%
also in 1% steps.

Percentages set are retained even on power down, but are
reset to their default vales if a full calibration is performed.

If Pulse Width is also selected as one of the calculations,
pressing button 5 steps around 4 entries; Risetime Low,
Risetime high, Pulse Width Left and Pulse Width Right.

5.1.6 Overshoot (preshoot)

The cursor and the time datum enclose the overshoot or
preshoot area of interest, the measured result will be the first
over or pre shoot voltage from the left hand side of the
defined area.

The DSO performs a Top & Base measurement to determine
the 0% and 100% points and then calculates the overshoot as
a percentage of the voltage difference between the 0% and
100% points.
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Time

| Datum Cursor
(defines (defines
area of area of
interest) _ interest)
100% Overshoot

0% & 100%

from

Measuremant

I
I
I
| TopBasa
|
I
|

0%

Figure 5.1.6 Overshoot Measurement

5.1.7 Pulse Width

The cursor and the time datum define the pulse to be
measured. The first pulse from the left hand side of the
defined area will be measured and if the leading edge of this
pulse is noisy, the noise may be taken as a pulse and be
measured rather than the pulse of interest.

The DSO performs a Top & Base measurement and then
measures the time between the 50% - oruser defined percent-
age points of a pulse.

Either positive or negative pulses can be measured.

Time

Datum
100%
(from
Top Base
measurement)
50%

Cursor

0%

- Trace measured batwean Time Datum and Cursor

Figure 5.1.7. Pulse Width Measurement
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The default percentage points are 50% and 50%. Using
buttons 5, 6 and 7 these values can be changed. Button 5
selects the point to be changed, either Pulse Width Left or
Pulse Width Right. When the appropriate point is selected, it
can be changed by pressing button 6 or 7 as required. Both of
them can be set from 5% to 95% in 1% steps.

Percentages set are retained even on power down, but are
reset to their default vales if a full calibration is performed.

If Risetime is also selected as one of the calculations,
pressing button 5 steps around 4 entries; Pulse Width Left,
Pulse Width Right, Risetime Low and Risetime High.

5.1.8 Frequency, Period, Duty Cycle

The three parameters frequency, period and duty cycle of a
waveform are displayed with this selection. The voltage
datum defines the zero crossing voltage. The cursor and time
datum must enclose at least three zero crossings.

If the voltage datum does not cross the trace, the mean of the
waveform will be taken as the zero crossing line.

The frequency is the inverse of the period calculated above.

The duty cycle is the ratio of the mark to whole pulse period
expressed as a percentage. The left most of either the time
datum or cursor defines which part of the waveform is
defined as the mark and which the space. e.g if the datum is
to the left of the cursor and intersects a low part of the
waveform, the space is considered to be the low part of the
waveform.

| Time 1
| Datum Frequency = o
i Period
I ' Mark t S |
| e ! uty Cycle Cursor
| |
I
e — ~ | | vonege | | _
| Datur
|
— L _—
| < Time Datum and Cursor define measurement range >

Figure 5.1.8. Frequency Period and Duty Cycle Measure-
ment

For duty cycle measurements, if the voltage datum does not
cross the trace, the mid point of the waveform between its the
top and base levels will be taken as the zero crossing line.
This is known as the mesial level.

5.1.9 RMS & AC RMS

This selection calculates and displays both the RMS voltage
with respect to the voltage datum and the AC-RMS voltage
with respect to the mean of the trace. Both voltages are
calculated on the waveform bounded by the cursor and time
datum,

5.1.10 Area

This selection calculates the area bounded by the trace and
the cursor and the datum lines.

I Time

Figure 5.1.10.

Area Measurement
The result is given in volt-seconds or similar units.

If the trace falls below the voltage datum (area B in figure
5.1.10) then the area below the datum will be negative.
Positive and negative areas are added algebraically to obtain
the displayed result.
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5.2 Trace Manipulation

Pressing button 5 on the Post Storage Master Menu changes
the display to the Trace Manipulation Menu - figure 5.2. The
trace to be manipulated is selected with the cursor and the
required function with button 2, 3 or 3.

<< TRACE MANIPULATION MENU>>
FILTER FREQUENCY:556Hz . . . 1
FILTERCURRENTTRACE . . . . 2
INVERT CURRENTTRACE. . . . 3
INTEGRATE SCALING:
x1 xosEx01 . . . . 4
INTEGRATE CURRENTTRACE. . . 5
RESTORE 7
Figure 5.2. Trace Manipulation Menu

If no trace is selected when button 2, 3 or § is pressed, the
warning message “NO TRACE SELECTED” will be dis-
played.

Trace manipulations are with respect to the voltage datum
line.

After any trace manipulation has been performed pressing
button 7 labeled Restore, will return the display to the
original stored waveform.

b.2.1 Filter Frequency

The trace can be filtered by a single low pass filier and the
3 dB point displayed on the trace display.

The frequency of the filter applied to the waveform when
button 2 is pressed is selected using button 1.

One of six filter stages can be chosen from the roll-around
list. The actual frequencies available depend on the current
timebase as shown in table 5.2.1.

Timebase F1

50s 111 mHz
20s 278 mHz
10s 556 mHz

5s 1.11 Hz

2s 278 Hz

1s 5.56 Hz

500 ms 11.1 Hz
200 ms 27.8Hz
100 ms 55.6Hz
50 ms 111 Hz
20 ms 278 Hz
10 ms 556 Hz

5 ms 1.11 kHz
2 ms 2.78 kHz
1 ms 5.56 kHz

500 s 11.1kHz
200ps  27.8kHz
100 ps  55.6kHz

50 ps 111 kHz
20ps 278 kHz
10ps 556 kHz
5ps 1.1 MHz
2ps 278 MHz
lps  5.56 MHz

05us 11.1 MHz
025ps  22.2MHz
02ps  27.8MHz
0lps 556 MHz

50ns 11t MHz
25 ns 222 MHz

Table 5.2.1. Filter Frequencies

F2

45.5 mHz
114 mHz
227 mHz
455 mHz

1.14 Hz
2.27 Hz
4,55 Hz
11.4Hz
22.7Hz
455 Hz
114 Hz
227 Hz
455 Hz
1.14 kHz
2.27 kHz
4.55 kHz
11.4 kHz
22.7 kHz
45.5 kHz
114 kHz
227 kHz
455 kHz

1.14 MHz

2.27 MHz

4.55 MHz

9.09 MHz
11.4 MHz

22.7 MHz

45.5 MHz

90.9 MHz

F3 F4 Fs F6
21.3 mHz 10.3 mHz 5.05 mHz 2.51 mHz
53.2 mHz 25.8 mHz 12.6 mHz 6.27 mHz
106 mHz 51.5 mHz 25.3 mHz 12.5 mHz
213 mHz 103 mHz 50.5 mHz 25.1 mHz
532 mHz 258 mHz 126 mHz 62.7 mHz
1.06 Hz 515 mHz 253 mHz 125 mHz
2.13Hz 1.03 Hz 505 mHz 251 mHz
5.32Hz 2.58 Hz 1.26 Hz 627 mHz
10.6 Hz 5.15Hz 2.53 Hz 1.25 Hz
21.3 Hz 10.3 Hz 5.05Hz 2.51 Hz
53.2Hz 258 Hz 12.6 Hz 6.27 Hz
106 Hz 51.5Hz 253 Hz 12.5Hz
213 Hz 103 Hz 50.5Hz 25.1 Hz
532 Hz 258 Hz 126 Hz 62.7 Hz
1.06 kHz 515 Hz 253 Hz 125 Hz
2.13kHz 1.03 kHz 505 Hz 251 Hz
5.32 kHz 2.58 kHz 1.26 kHz 627 Hz
10.6 kHz 5.15 kHz 2.53kHz 1.25 kHz
21.3kHz 10.3 kHz 5.05 kHz 2.51 kHz
53.2 kHz 25.8 kHz 12.6 kHz 6.27 kHz
106 kHz 51.5kHz 25.3kHz 12.5 kHz
213 kHz 103 kHz 50.5 kHz 25.1 kHz
532 kHz 258 kHz 126 kHz 62.7 kHz
1.06 MHz 515 kHz 253 kHz 125 kHz
2.13 MHz 1.03 MHz 505 kHz 251 kHz
4.26 MHz 2.06 MHz 1.01 MHz 501 kHz
5.32 MHz 2.58 MHz 1.26 MHz 627 kHz
10.6 MHz 5.15MHz 2.53 MHz 1.25 MHz
21.3 MHz 10.3 MHz 5.05 MHz 2.51 MHz
42.6 MHz 20.6 MHz 10.1 MHz 5.01 MHz
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5.2.2 Filter Current Trace

To perform the filtering, using the frequency previously set,
press button 2.

5.2.3 Invert Current Trace

To invert the selected trace about the voltage datum, press
button 3. To revert the display to the original trace, press
button 1.

5.2.4 Integrate Scaling

Toallow an integrated waveform to fiton the screen a scaling
factor can be applied to the integrate function. Pressing
button 4 steps around the factors x1,x0.5, x0.2 and x0.1. The
selected factor is highlighted.

5.2.5 Integrate Current Trace

When button 5 is pressed, the display will show the inte-
grated waveform of the selected trace. The voltage datum is
taken as zero for integration and the cursor reads out the
value in Vs - volt-seconds - or similar units.

5.3 Trace Arithmetic

Pressing button 6 on the Post Storage Master Menu selects
the Trace Arithmetic Menu shown below in figure 5.3

<< TRACE ARITHMETIC MENU>>

(G TR2 REF . . . . . . 1
SUBTRACT MULTIPLY . . . 2
TRIEEPREF . . . . . . 3
REsuLTTO: TR1 TR2[Rl3d. . . 4
sCALEBl x05 x02x01 . . . 5
EXECUTE . . . . . . . 7

Figure 5.3. Trace Arithmetic Menu

Using buttons 1, 2 and 3 the traces involved and the calcula-
tion required can be chosen with the selected option being
highlighted.

When multiply is selected the scale line next to button §
appears so that a scale factor can be applied to the calculation
result to allow it to fit on the screen

The arithmetic result will be stored in the trace selected with
button 4.

Pressing button 7 - Execute - causes the calculation to
happen.

5.4 Persistence/Limits Testing
Bution 7 on the Post Storage Master Menu selects the
Persistence/Limits Testing Menu - figure 5.4.

<< PERSISTENCE/LIMITS TESTING>>
SETUPPER LIMIT . . . . . 1
SET LOWER LIMIT . . . . . 2
TEST LIMITS;

of on ey - - - 3
piIsPLAY LmiTs: o[}l . . . 4
PERSISTENCE: [8ll Time Cycles. . 5
PERSISTENCE TIME (s):

05 20 50 30 90 . . 6
PERSISTENCE CYCLES:

10 50 100 200 500 . . 7

Figure 5.4. Persistence/Limits Testing Menu

5.4.1 Limits

Captured traces can be compared against pre-defined limit
traces providing a pass/fail indication.

To set the upper and lower limits select the required trace
using the select trace button (31) and press either button 1 or
2 as required. Repeat for the other limit. When a limit has
been successfully set, the message LIMIT SET is displayed.

Limit traces may be transferred between the DSO and an
external computer, through the GPIB or RS423 interface.

When display limits is on, the band between the upper and
lower limits will be displayed.

Limit testing may be turned On or Off or set to Stop-on-fail
by pressing button 3. Limits testing will be performed on all
the data points of both the upper and lower limit traces within
the area bounded by the cursor and time datum lines. When
turmed On, each successive acquisition is tested and a warn-
ing message displayed when a trace is outside the limits. This
warning and trace will be overwritten by the next acquisition.
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If the limits mode is set to Stop-on-fail, acquisitions are
halted when a trace that is outside the limits is captured,
allowing it to be examined. This screen picture can be
plotted, and with the internal color plotter, the upper and
lower limits will be in the same color as the reference trace
to distinguish them from the failed trace.

During limits testing the trigger level and position markers
are not displayed.

Test Limits and Display Limits cannot be turned on if the
DSOQisin X-Y mode or if X-Mag is turned on. Similarly, X-
Mag or X-Y mode cannot be selected if either Test Limits or
Display Limits is on. If any of these situations occur one of
the following messages will be displayed as appropriate.

NO LIMITS DISPLAY IN XY

NO XY WHEN LIMITS DISPLAYED

NO LIMITS DISPLAY IN X-MAG

NO LIMITS TESTING WITH X-MAG
NO X-MAG WHEN LIMITS DISPLAYED
NO X-MAG WITH LIMITS TESTING

Also, Display Limits cannot be turned on if persistence is on.
Trying to select this mode results in the message;

NOT WHEN PERSISTENCE ON
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A record of all failing traces can be automatically plotted by
setting the limits testing mode to stop on fail, and selecting
Auto Piot from the plotter menu. Any acquired trace that then
falls ocutside the limits will be plotted. If the plot button is not
pressed to initiate a continuous sequence, only the first
failing trace will be acquired and plotted.

The Limits fail line (pin 18) on the rear panel RS423
connector will go high if limits test fails.

5.4.2 Persistence

To cbtain a persisted display, either the number of acquisi-
tions accumulated before the display is cleared or the abso-
lute time between display clearances can be set from the
Persistence/Limits Menu.

The choice of Persistence for time or number of acquisitions
is made using button 5 with the actual time or number of
cycles set by button 6 or 7 as appropriate.

When using the persistence mode, the trigger level and
position markers are not displayed.

If Display Limnits is on, then persistence cannot be selected
and the message NOT WHEN LIMITS DISPLAYED is shown
if button 5 is pressed.
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6. Alphabetical Summary of Controls

AC/Gnd/DC (20) & (24) Controls the type of coupling
between the instrument and the input signal. AC is
used to remove DC components from signals of
between 4 Hz and 200 MHz. DC couples the input
signal directly to the instrument, so all frequency
components of the signal up to the instrument limit
will be displayed. Gnd internally disconnects the
inputs from the instrument; a 0 V reference signal
is displayed instead.

Add (22) Displays the sum (or difference if one channel
is inverted) of the channels. The original traces
disappear and the resultant trace is displayed as a
new Channel 2 trace.

Armed (54)Illuminates after S/Shot is pressed; it will stay
lit untiteither the acquisition is complete or the Run
button has been pressed.

AUTO SETUP (17) Will attempt to arrange the display so
that two to five complete cycles appear, with the
amplitude set so that the height of the trace is
between two and five screen divisions. Also, it
selects Auto trigger to ensure that the screen is
frequently updated and a trace will be visible. If the
frequency of the input signal is less than 20 Hz, this
function may not operate correctly.

CH1/CH2/Ext/Line (29) Steps through trigger sources.

CH1 (X) (60) One of two channel signal input sockets, this
one being for the connection of peak signals up to
£400V to Channel 1. It is used for the X component
of an X-Y mode trace. It can also be a trigger source
if selected using CH1/CH2/Ext/Line.

CH2 (Y) (59) As CH1, but CH2 is used for the Y component
of an X-Y trace, where CHI is the X component. It
can also be a trigger source if selected using CH1/
CH2/Ext/Line.

Color Palettes (rear panel switch) Each press of this switch
selects the next colour palette for the display colors.

Control (9) Selects the control master menu.

CURSOR (44) & (45) These two buttons control the move-
ment of the cursor.

AfPos/Mag (30). A: Allows the DATUM/POST STOR-
AGE paddles tobe used to control the movement of
the datum lines. Mag: this allows the vertical mag-
nitude of a stored waveform to be varied using the
DATUM/POST STORAGE paddles. Pos: this
allows the trace on which the cursor is placed to be
shifted using the DATUM/POST STORAGE pad-
dles.

EXT TRIG Socket (58) for the connection of external triggers
of up to < 400 V peak.

hf rej/AC/DC (28) Selects trigger coupling. The hf rej (high
frequency reject) option is a 15 kHz low-pass filter.
Any coupling may be used with any trigger source.

Hold (15) & (16) Freezes the relevant trace or traces until
pressed again.

Hold All (14) Freezes all traces until pressed again.

Int/Ext Monitor (rear panel switch) Selects the display
destination for the instrument to be either the inter-
nal celor display or an external multi-sync monitor.

Level (52) & (53) Adjusts the trigger level, which is
indicated by two trigger bars on the display.

Mag (18) Used to control the horizontal magnification of
the traces; when selected, a X10 expansion around
the center of the screen is applied to the traces. The
timebase display is altered to reflect the expansion.

Menu/Traces (0) Swaps the display between the last used
menu and the trace display.

Norm/Auto (26) Selects the trigger mode. Norm means that
The instrument will only initiate captures when a
valid trigger is received. Auto triggering is the
same as Norm except that if no valid trigger has
been received for some time, an artificial trigger
will be generated: the instrument will generate its
own triggers if no valid trigger has been received
for 0.05 s (i.e. 20 Hz is the lower limit).

Off/On/inv (21) & (25) Switches the channel On or Off, If
the channel is on, its trace can be displayed In-
verted.

Plot {10} Produces a plot of the current display on a
suitable plotter. If a plotisin progress, pressing this
button will abort it.
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Position (46) to (49) These paddles move the appropriate
channel’s trace vertically.

Position (34) & (35) Moves all traces horizontally.
Post Store (8) Selects the post storage master menu.,
POWER (63) Used to switch the instrument on or off,

Pretrig/Delay (50) & (51) Used in conjunction with the
menus to control the degree of pre-trigger% or
trigger delay.

Refr/Roll/X-Y (11) Selects one of three display modes.
Refreshed mode is the normal oscilloscope mode
whereby the trace is acquired from left to right. Roll
meode is like a chart recorder: the display scrolls
from right to left as the trace is acquired. X-¥ mode
takes the CH1(X) input as the X (horizontal) com-
ponent and the CH2(Y) input as the Y (vertical)
component.

Run (13) Puts the instrument in continuous capture
mode; the instrument automatically re-arms itself
after each acquisition.

Select Trace (31) Places the cursor onto a displayed trace.

$/Shot (12) Arms the instrument for a single-shot triggered
acquisition sweep (capture). The Armed light will
be illuminated to show that this button has been
pressed.
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Stored (55) Illuminates on completion of a single-shot
acquisition. It will stay lit until the instrument is re-
armed or until Run is pressed.

TIME/DIV (32) & (33) Controls the sweep rate of the trace.
The timebase can be varied from 50 s/div to 25 ns/
div, in a 1, 2, 5 sequence of values.

Triggered (57) This lights up when the instrument is
receiving valid triggers.

Uncal (56) Controlled by the Var button. When lit, the
coarse setting of the attenuator remains unchanged,
but a variable gain is applied to the input signal.
This control applies attenuation in the range of 1 to
0.4. Thus, with an initial setting of 1 V, the actual
sensitivity of the channel may be set anywhere
between 1 V and 2.5 V per division. The V/DIV
buttons are used to vary the sensitivity.

Var (19) & (23) Toggles between Uncal and Cal.

V/DIV  (36)i0 (39) Adjusts the sensitivity of the instrument
over discrete calibrated ranges from 2 mV/divto 5
Vidivin 1, 2, 5 steps. With a x10 probe the ranges
are 20 mV/div to 50 V/div at the probe tip. Peak
input voltage must not exceed +400 V. If the Uncal
light is on, then these paddles control the sensitivity
over an uncalibrated continuous range of values.

+/- (27)Selects triggering on positive or negative slopes.



500 DSO Operator Manual

Appendix 1: Screen Messages

When something is wrong, an error message will be dis-
played in inverse text near the bottom of the display. Also in
SOme cases a message appears to confirm that an action has
occurred.

Brief explanations of when these messages occur are given
below in alphabetical order.

GPIB and RS423 messages are not shown in this list, see the
separate list in the remote command section.

1. CALIBRATION DISABLED
If calibrate current setup is pressed while Autocalis
disabled.

2. GPIB MUST BE ADDRESSABLE
If remote channel GPIB is selected while the mode
is set to talk only.

3. GPIB MUST NOT BE ADDRESSABLE
If GPIB is selected as the plot destination while set
to addressable.

4, GPIB REMOTE:- PRESS PLOT TO ABORT
Appears when the instrument has been driven re-
mote by the GPIB interface.

5. LEVEL FIXED WHEN SOURCE = LINE
If the trigger level controls are touched when line
trigger is selected.

6. MUST BE ADDRESSABLE WHEN REMOTE
If GPIB talk only is selected while the remote
channel is set to be GPIB.

7. NO ADD IN XY MODE
If trying to select ADD when in X-Y mode.

8. NO ADD WHEN HELD
If the add button is pressed when either orboth CH1
or CH2 are held.

9. NO BINARY WITH X-ON X-OFF
If X-ON X-OFF is selected and binary number base
is also selected.

10. NO CURSORS IN XY
If either the Datum or Cursor position paddles orthe
select trace button is pressed in X-Y mode.

11. NO HORIZONTAL MAG
If poststorage horizontal magnification is attempted.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

NO LIMITS DISPLAY IN XY
If limit display is turned on while the instrument is
in XY mode.

NO LIMITS DISPLAY IN X-MAG
If limit display is turned on while the instrument is
in X-MAG mode.

NO LIMITS TESTING ON REF TRACE
If limit testing is turned on while the cursoris on the
reference trace.

NO LIMITS TESTING WITH X-MAG
If limit testing is mrned on while the cursor is in 3(-
MAG mode.

NO POST STORAGE IN XY
If the cursor is selected and then the unit is switched
to X-Y mode and then a post storage paddle is
pressed.

NO TRACE SELECTED
If the cursor is off and either the restore, cursor
position or post storage movement paddles are
pressed.

NO X-MAG IN ACTIVE ROLL

a) If the X-MAG bution is pressed while the instru-
ment is in ROLL mode on timebase ranges slower
than 20 ms/div with the traces not stored and neither
channel held.

b} If in ROLL mode on timebase ranges faster than
50ms/div with continuous acquisitions and X-MAG
on, and then the timebase range is changed to be 50
ms/div or slower.

NO X-MAG IN XY MODE
If X-MAG is pressed when in X-Y mode.

NO X-MAG WHEN LIMITS DISPLAYED
If X-MAG is pressed while display limits is on.

NO X-MAG WITH LIMITS TESTING
If X-MAG is pressed while the instrument is in
limits testing mode,

NO XY WHEN LIMITS DISPLAYED
If XY is pressed while display limits is on.

NO XY WHEN CHANNELS ADDED
If trying to select X-Y mode when channel ADD is
on.
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24,

25.

26.

27.

28.

29.

30.

3L

32,

42

NO XY WITH X-MAG
If trying to select X-Y mode when X-MAG is on.

NOT WHEN LIMITS DISPLAYED
If persistence is turned on while display limits is on.

NOT WHEN PERSISTENCE ON
If display limits is turned on while the instrument is
in persistence mode.

PLOT OUTPUT MUST NOT BE GPIB
If addressable GPIB mode is selected while the plot
destination is set to GPIB.

PLOTTING - PRESS PLOT TO ABORT
Appears whilst plot is in progress.

RS423 REMOTE:- PRESS PLOT TO ABORT
Appears when the instrument has been driven re-
mote by the RS423 interface.

TR1 CURSOR MEASUREMENTS OFF
If all three cursor measurement options are set to
off, this message appears.

TR1 INVALID DATA
If the data is invalid for the measurement selected.

TRACE COPIED
To confirm that a trace has been copied to the
reference trace.

{Note also that if a trace is copied to the reference
trace, the reference trace is automatically turned on
as well).

33.

34.

35.

36.

37.

38.

39.

40.

TRACE MEMORY UNUSED
a) If trying to turn the reference trace on when it has
not been previously copied/saved.

b) If an attempt is made to recall a backup memory
when that memory has not been previously saved.

TRACE NOT YET STORED
If the cursor is selected and a post-storage paddle
pressed but the trace is not stored or held.

TRACE RECALLED
To confirm that a trace has been recalled.

TRACE SAVED
To confirm that a trace has been saved.

USE CH1 POS’N KEYS IN XY
If the horizontal position paddle is pressed when in
X-Y mode.

WAITING FOR TRIGGER
If S/SHOT has been selected but no trigger has been
detected within 2 s.

X-MAG RESTORED WHEN STORED/HELD
If the traces are stored or held in ROLL mode. Then
if X-MAG is selected and either S/SHOT or RUN
is pressed, or either channel unheld.

i.e. X-MAG has been turned off while the display is
in active roll mode, but it will be restored when the
display is once again stored or held.

25ns TO 100us/DIV, NO MAX-MIN
If max/min is selected when timebase is faster than

100 ys/DIV.
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Appendix 2: Specification
DISPLAY
LCD: 6 inch diagonal, backlit color liquid erystal display.

Graticule: Electronically generated 8 x 10 divisions with 0.2
sub divisions.

Colors: 8 switch selectable color palettes for Traces, Graticule
and Alphanumerics.

VERTICAL SYSTEM

Two identical channels, CH1 and CH2. Inputs via BNC
CONnectors.

Sensitivity: 2 mV/div to 5 V/div in 1-2-5 sequence.

Accuracy: £2.5% of reading 1 digitizing level (1/30 of a
division).

Variable Sensitivity: >2.5:1 range allowing continuous
adjustment of sensitivity between ranges.

Input Impedance: 1 MX/15 pF.

Input Coupling: DC-GND-AC.

Bandwidth:
DC: 0-200MHz (-3 dB)
AC: 4Hz-200MHz (-3 dB)

Bandwidth Limit: 20MHz selected from menu

Input protection: <400 V DC or peak AC, (10 kHz or less
on all ranges below 0.2 V/div.)

Expansion: Post storage x 0.062 to x 4.00.

HORIZONTAL SYSTEM (Timebase)
Sweep rate: 29 ranges in 1-2-5 sequence
Transient capture: 250 ns/div to 50 s/div

Repetitive sampling: 100, 50 and 25 ns/div
Sample rate accuracy: £0.01% of sample time.

Expansion: X 10 with linear dot interpolation.
TRIGGER DELAY

Trigger delay range: 20 ns to 5000 s,

Trigger delay accuracy: £0.01%, =1 ns.
Pre-trigger: 0% to 98% of sweep in 0.4% steps.

Resolution: 2% of time/div, 20 ns min.

TRIGGER SYSTEM
Variable level control with Auto/Normal facility, resolution
of less than 0.1 div.

Auto/Normal Mode: In Auto the timebase free runs when
insufficient signal (20 Hz-200 MHz) is present or when
the selected level is outside the range of the input
signal.

Source: CH1, CH2, External or Line.
Coupling: DC, AC, high frequency reject filter.
Slope: +ve or -ve.

Sensitivity:
Internal DC Coupled <0.3 div DC to 20 MHz
<1.5 div 10 MHz to 200 MHz
AC Coupled <0.3div10Hzto 20 MHz
<1.5 div 4 Hz to 200 MHz
DC Coupled <150 mV DC to 20 MHz
<600 mV 10 MHz to 200 MHz
AC Coupled <150 mV 10 Hz to 20 MHz
<600 mV 4 Hz to 200 MHz
Range: Internal £10 divisions.
External £3 V.,

External input impedance: 1 MCY/15 pF.

External

External input protection: <400 V DC or peak AC.

Trigger jitter, non ETS ranges: (50 s/div to 500 ns/div), £2%
of time/div (unexpanded), + 2 ns.

Trigger Jitter, ETS Ranges: £0.5 ns.

DISPLAY MODES

Refreshed: Stored data and display updated by triggered
sweep.

Roll: Stored data and display updated continuously for
timebases 50 ms/div to 50 s/div. Trigger stops the
updating process.

Refresh and roll operate as repetitive single shot for
timebase ranges faster than 50 ms/div.

Dot join: Dots are joined by vertical raster lines. Linear dot
interpolation is provided when the trace is horizontally
magnified (using Mag).

X-Y: X-Y display is 8 x 8 divisions. Stored data and display
areupdated by triggered sweep. There is nodot joining,
x 10 expansion or cursor in this mode. CH1 is used as

the X (8 bit resolution, 25 steps/div) and CH2 as the Y
(7 bit resolution, 15 levels/div) deflection.
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Single trace: CHI1 or CH2.
Dual trace: CH1 and CH2.

Add: CHI1 and CH2 can be added to give the algebraic sum
of the two channels. Addition is pre-storage.

Invert; Both channels may be independently inveried.

Single Shot: Freezes store at the end of a single triggered
sweep.

Display trace hold: {all} Freezes the display immediately.

Channel 1 trace hold: Freezes channel 1 display immedi-
ately.

Channel 2 trace hold: Freezes channel 2 display immedi-
ately.

Reference trace: One reference trace can be displayed in
addition to the two input channels. This can display a
waveform memory of a trace copied from CHI1 or
CH2.

ACQUISITION SYSTEM

Maximum sample rate: 200 megasamples/sec simultane-
ously on each channel.

Vertical resolution: & Bits (1 in 256) 30 levels per division.

Record Length: 501 points per channel.

ACQUISITION MODES

Normal mode: Transient and repetitive signal capiure. (Re-
petitive capture is only on timebase ranges faster than
200 ns/div. This gives an equivalent sample rate of 2
ns/sample on the 100 ns/div range).

X-Y Mode: Bandwidth 200 MHz (-3 dB). Phase difference
<3° at 1 MHz. Acquisition rate dependent on the
timebase range.

Averaging: Averages can be set from 2 to 256 in binary
sequence, selected from the menu system. Averaging
operates continuously or, using single shot for the set
number of acquisitions, (weighted average).

Peak detection: Minimum pulse width 1 ps. 100% probabil-
ity of capture. Operates on timebase range 100 ps/div
or slower.
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MEMORY

Waveform memory: 2 reference memories are selectable
for waveform data storage. These memories are Non-
volatile.

Set-Up: The control set-up is retained in memory during
power down.

Retention time: The memory support is trickle charged and
will retain information for 1 month after power down.

ON SCREEN MEASUREMENTS and ALPHANUMERIC
DISPLAY

Datum Lines: Horizontal and vertical full screen amplitude
time and voltage datums.

Cursor: The measurement cursor can be assigned to a trace
and measurements made in time and voltage with
respect to the datums.

Cursor measurement display: A Voltage and A Time
displayed on screen.

Accuracy: Voltage+ 2.5% of reading, *  digitizing level (1/
30 of a division).
Time £ 0.01% of reading 1 digit.

Resolution: Voltage 0.4% of F.5.D.
Time 0.2% of F.S.D.

Trigger Indication: On screen trigger level and trigger point
indication.

Alphanumerics: Display on screen to indicate vertical sen-
sitivity and input coupling for each channel, timebase
speed and pre-trigger or trigger delay. Arrow for off
screen indication of trigger peint and traces.

MENU SELECTION

Control master menu: Selects menus for prime functions:-
Status, display and trigger facilities, graticule, refer-
ence trace control, I/O interfaces, and special func-
tions.

Menu/traces: Altemately switches between trace display
and last menu selection.

Post storage master menu: Selects menus for fast accessto
savefrecall trace, plot output parameters and wave-
form processing functions.
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AUTO SET UP

Automatically sets the front panel controis to display any
applied repetitive input signal for frequencies greater than
20 Hz.

RS423 INTERFACE

Serial interface port which permits full remote control of the
instrument.

Baud rate: 75, 150, 300, 600, 1200, 2400, 4800, 9600.
Data bits: 8.

Parity: None.

Start-stop: Fixed: one start, one stop bit.

|EEE-488 Interface

Parallel data interface which permits full remote control of
the instrument

Address: menu selectable 00 to 30

Internal Color Plotter
Paper type: Gould part No. 4101165 (10 roll pack).

Paper length: 45 meters, equivaient to approximately 250
plots.

Pen type:  Gould part No. 4101175 (4 color pack).

Pen life: Minimum of 250 meters line length, approxi-
mately 175 plots.

DIGITAL PLOTTER OUTPUT

The instrument can directly output to suitable HPGL format
plotters via the RS423 or GPIB interface port.

Plot mode: Manual or auto selection to output a stored trace.

Annotation: Range and scaling annotation, graticule cur-
sors and cursor readout can all be included in the plot
output.

MONITOR OUTPUT

The instrument provides RGB and sync signals to drive any
multi sync monitor. This output is activated by a rear panel
switch.

Level: 0-700 mV signal.
Line Rate; 31.25 kHz.
Frame Rate: 50 Hz.

WAVEFORM PROCESSING FUNCTIONS
Cursor Measurements
Voltage and Time

The cursor measures the voltage and time relative to
the voltage and time datum lines respectively.

Peak-Peak

Calculates peak-to-peak voltage of the waveform
bracketed between the time datum and cursor.

Displays maximum and minimum voltage excursions
of a waveform relative to the voltage datum position.
The cursor and datum bracket the waveform of inter-
est.

Risetime (falltime)

Calculates the rise or fall time between the 10% and
90% or customer defined percentage points of a
signal; The cursor and datum bracket the waveform of
interest and the 0% and 100% points are automati-
cally detected by the instrument.

Overshoot (preshoot)

Calculates the over or pre shoot of asignal as a percent
of the 100% point; The cursor and datum bracket the
waveform of interest and the 0% and 100% points are
automatically detected by the instrument.

Pulse Width

Calculates the time between 50% or customer defined
percentage points of a pulse, with the pulse being
bracketed between the time datum and the cursor.

Frequency, Period, Duty Cycle

Calculates the average frequency, peried and duty
cycle of a waveform. Uses either the voitage datum as
the zero crossing point or the mean of the waveform.
The cursor and time datum set the limits of the area of
interest.

RMS

Calculates the root mean square (RMS) voltage of a
waveform bracketed between the cursor and time
datum. The voltages are calculated with respect to
both the voltage datum (DC-RMS) and the mean of
the waveform (AC-RMS).

Area

Calculates the area under a waveform bracketed be-
tween the cursor and the voltage and time datum lines.
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Trace Manipulation

Fiiter
6 selectable stages of low pass filter for each timebase
range.

Invert
Inverts the trace about the voltage datum.

Integrate

Calculates the definite integral and displays the re-
sultant waveform. A scaling factorofx 1,x0.5,x0.2
or X 0.1 can be applied to the integrated waveform.

Trace Arithmetic
Add

Adds any two traces and displays the result in a
selected trace.

Subtract

Subtracts any two traces and displays the result in a
selected trace.

Multiply

Multiplies any two traces and displays the result in a
selected trace. A scaling factorof x 1,x 0.5, x 0.2 or
% 0.1 can be applied to the multiplied waveform.

Limits testing

Tests a waveform with respect to two definable limit
waveforms and will display a TEST FAILED mes-
sage if the acquired signal fall outside the limits.
Acquisition can be continuous or stop-on-fail.

Persistence

Either the time, or number of acquisitions between
screen clearances can be set to give a persisted trace
display. Times of 0.5, 2.5, 5, 15, 30 or 90 seconds or
multiple acquisitions of 10, 20, 50, 100, 200 or 500
traces can be selected. Both options can be set to
infinity to give a permanent persistence display.

REAL TIME CLOCK

24 hour time and date set via a menu. Printed out on
plots to give a permanent record of acquisition time.
The time and date is maintained for approximately ten
years with the instrument’s power disconnected.
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ENVIRONMENTAL

Temperature: Full specification: +15 °C to +35 °C.
Operating: 0 °C to +50 °C.
Storage: —40 °Cto +70 °C.

Humidity: Operating I[EC68-2-56 at +40 °C with 95% RH.
Non-operating IEC68-2-30cycling +25°Cto +45 °C
with 95% RH, 6 cycles (144 hours).

Vibration: Operating: MIL spec 810D. Random frequency
vibrations of 5-500 Hz at 1 g rms for 15 minutes.
Non—operating: Sinusoidal, 15 cycles of 1 minute
duration 10 Hz to 1 kHz in each of the three major axis.
i0 Hz to 55 Hz at 0.6 mm pk-pk displacement and
55 Hz to 1 kHz at 4g peak.

Shock: Operating: 3 shocks of 30 g peak, half sine, 11 ms
duration on each of the three major axes.

Safety: Designed for EN 61010-1 standard.

EMC: Emission; EN55022, VDE 0871, FCC PT. 15 all to
Class A.

Immunity: IEC 801:Pt. 2 Class 3 (ESD), Pt. 3 Class 2
(EMR), Pt. 4 Level 2 (transient burst).

MISCELLANEOUS

Calibrator: 1 V peak to peak £1%, frequency approx 1 kHz
calibration signal on front panel.

Ground: Front panel ground reference.

POWER REQUIREMENTS

AC Voltage: 90-132 V or 180-264 V.
Frequency: 45440 Hz.

DC Voltage: 12-33 V.

Power: 85 VA approx.

WEIGHT
9.5 kg (211b) approx.

DIMENSIONS

166 mm height X 341 mm width % 483 mm depth (6 1/2 x13
1/2 % 19 inches) excluding handle.
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ACCESSORIES SUPPLIED

Operator Manual

SCPI Operator Manual

Line Cord

2 Probes PB47 300 MHz x 10

OPTIONAL ACCESSORIES

Sliding Rack Mounting Kit 4094960
Carrying Case (soft padded) 4101273
Carrying Case (hard, foam lined) 4101274
Front Facia Cover 4101276
Accessory Pouch 4101223
Probe DC to 250 MHz switched x1 and x10 PB20
Probe DC to 250 MHz 1200 V x100 PB17
Probe DC to 10 MHz 3.2 kV x100 PB49
Probe DC to 7 MHz 15 kV x1000 PB27
Active Probe DC to 500 MHz %10 PB50
Active Probe DC to 500 MHz switched x1 and x10 PB51
External TV Trigger Unit 4101245
DC Cable Reel 6m (19'8") 4090491
DC Power Connector 458432
Pack of 4 Pens (Red, Green, Blue, Black) 4101175
Pack of 4 Pens (Red) 4101358
Pack of 4 Pens (Black) 4101265
Pack of 10 Rolls of plotter paper 4101165
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Appendix 3
Remote DC Operation of the DSOs

The DSO can be operated from external DC voltages be-
tween 12 V and 33 V measured at the DSO. This has the
advantage of uninteruptable operation which an oscillo-
scope powered from an invertor type of DC supply does not
have. Invertor type DC supplies are powered by batteries and
generate AC power in the absence of an incoming AC
supply. In order for them to start working they first have to
detect the loss of the AC supply which can take a few
seconds.

Any applications which require continuocus operation of a
DSO regardless of AC supply fluctuations or drop-outs, as
well as those requiring a remote power source will benefit
from the versatility of the DSO’s DC power feature. Some
examples of these applications are uninterruptable power
supply development and troubleshooting, and troubleshoot-
ing of supply interference caused by large electric machines.

The DC operation power dissipation of the instrument varies
from about 60 W to 64 W depending on its activity and
increases by about 5 W when printing. This dissipation is a
constant power load to the source.

This means that less current is drawn at higher voltages and
conversely more current at lower voltages. The user should
ensure that there is sufficient source voltage to overcome
cable and connector voltage losses that may occur because of
the relatively high current involved. See table A3.1

Figure A3.2 below shows the DSO’s internal arrangement of
the power connections. It can be seen that current will be
drawn from the AC supply as long as the external DC input
voltage is lower than the AC input voltage minus the two
diode voltage drops in the bridge rectifier.
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This simple diode ORing of the two power sources means
that switching from one source to another is very quick -
there is no interruption in the operation of the instrument
while one source takes over from the other.

The diode in series with the external DC source protects the
instrument against reverse polarity voltages and allows both
the AC and DC supplies to be connected at the same with the
source supplying the higher voitage being the one from
which current is drawn.

Table of Annealed Copper wire sizes vs. length for
0.5 V drop at 5 Amp current

Diameter Cross Sectional Area Length
{mm) {mm) m

0.8 0.5 2.9
0.98 0.75 4.35
1.26 1.25 7.25
1.78 2.5 14.5
2.26 4.0 23.2
2.76 6.0 34.8
3.19 8.0 46.4
3.57 10.0 58.0

Table A3.1 Copper Wire Sizes

AC from
intemal
transformer

Extemal DC
from battery
unit option
or separate
DC source

Figure A3.1 Internal Power Connections
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APPENDIX 4

Interfacing the DSO to a HP310 computer via the
RS423 Port

When interfacing the DSO to a HP 310 via the RS423 port,
the cable should be wired as follows:

DSO HP 310
25 way 25 way
male female
1 1
2 2
3 3
4 20
6
8
7 7

Figure A4 PC Interface Connections

To test the interface and connections, connect the above
cable to the DSO and port 9 on the HP310, turn ON Channel
1 and Hold all and use the /O Interface Menu to set the DSO
operating conditions to be:

SPEED 2400
HANDSHAKE CTS-RTS
NUMBER BASE  ASCII

Now run the following short HP BASIC program:

10 DIM T$[4],C$[1050]1,D$[1050]

20  Bd=2400

30 CONTROL 9,3;Bd

40  ASSIGN @Scope_adto 9

50  T$=":TRAC:STAR 0;STOP 500"

60  S$=":FORMAT ASCI"

70 U$=":TRACE? TRACE1"

80 OUTPUT @Scope_ad USING “K";T$
90 OUTPUT @Scope_ad USING “K;S$
100 QUTPUT @Scope_ad USING “K™;U$
110 ENTER @Scope_ad USING “#,523A";C$
120 END

This sets up the HP 310 interface 9 to 2400 baud, sets the
trace start point to 0 and stop peint to 500, sets the data format
to ASCII and requests trace 1 data. The response from the
DS0is put into string C§$.

This program is only intended as a guide to using the data
transfer facility. Other languages or versions of BASIC may
require different commands and different host computers
may need different cable assemblies.
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Appendix 5

Connector Pinouts

Description
Protective Ground

1

2 RXD Receive Data

3 TXD Transmit Data
4 CTS Clear to Send

5 RTS Request to Send
7 0V Signal Ground
9 0OV Ground

1

8 O0V/SVY TestLimits Fail

Figure ASa RS423 Connector Pinout

-

O

Signal

DIOL
DIO2
DIO3
DIO4
EOI
DAV
NRFD
NDAC
IFC
10 SRQ
11 ATN
12 Shield

~
1234567 8 9 101112
[ 1 1t 1 § T ¢ 1 1
T T T 1T T T T 1 1 1
13 14 1516 17 1B 19 20 21 22 23 24
Description Pin Signal Description
Data input output line 1 13 DIOS Data input output line 5
Data input output line 2 14 DIO6 Data input output line 6
Data input output line 3 15 DIO7 Data input output line 7
Data input output line 4 16 DIO8 Data input output line 8
End or identify 17 REN Remote enable
Data valid 18 (DAVY) Return line
Not ready for data 19 (NRFD) Return line
Data not accepted 20 (NDAC) Return line
Interface clear 21 (IFO) Return line
Service request 22 (SRQ) Return line
Attention 23 (ATN) Return line

24  Logic Ground

Figure A5b  GPIB Connector Pinout

5 4.3 21
LR L L

ON N ReRe
151413 12 H

1000 @ ® @6

O

Pin Signal
Red
Green
Blue
Ground
Ground
Ground
Ground

e GO ] O\ A LD R e

T

Vertical Sync

Herizontal Sync

Figure A5c  Monitor Connector Pinout

O

00

+—

Figure Abd DC Connector Pinout
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Service Facilities

Gould and its distributors and agents maintain comprehen-
sive after sales facilities and, whether or not it is still under
guarantee, the instrurent should be returned to the local
Gould service centre or distributor through whom it was
supplied for servicing if this is necessary. The type and serial
number of the instrument should always be quoted, together
with full details of any fault and service required.

PRINCIPAL GOULD SERVICE OFFICES

UNITED KINGDOM

Gould Instrument Systems Limited,
Roebuck Read, Hainault,

Ilford, Essex, IG6 3UE

Telephone (0181) 500 1000

Fax (081) 501 0116

Telex 263785

GERMANY

Gould Instrument Systems GmbH,
Waldstrasse 66, 63128 Dietzenbach.
Telephone (06074) 4908-0.

Fax (06074} 4908-48

Telex 4 197 644 Gould

ITALY

Gould Instrument Systems Filiale Italiana
Via Torino 25,

20063 Cermnusco S/N (MI).

Telephone (02) 9210 7461

Fax (02) 9210 7456

43088 [ [2]3[4[5]6]718[9] Issue 2

Equipmentreturned for servicing must be adequately packed,
preferably in the box in which the product was supplied and
shipped, with transportation charges prepaid. We accept no
responsibility for instruments arriving damaged.

Our Sales and Service Departments and those of approved
distributors and agents are ready to assist you at all times.

The Gould Service Department and those of approved dis-
tributors and agents can provide maintenance and repair
information by telephone or letter, if required.

FRANCE

Gould Instruments S.A.

57 Rue Saint Sauveur, Ballainvilliers,
91165 Longjumean, Cédex
Telephone (1) 69 10 22 40.

Telex 600824 GOULD

Fax (1) 6934 2073

USA

Gould Instrument Systems, Inc.
8333, Rockside Road,

Valley View, OH. 44125-6104.
Telephone (216) 328 7000

Fax (216} 328 7400

Manual Part Number 430880
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