YNUELDGELS LYeTIKA pnE TN Agttovpyio Ttov Ilaipoypdaeov

O moApoypdeog givar €va petpntikd 6pyavo to omoio divel tn dvvordtnTa Vo
BAEmovpe TV €EEMEN KATO0V POIVOUEVOD KO VO, TTOPATIPOVUE YPOUPIKA SLAUPOPES
KOHOTOUOPQES ThoNG. YTApYovv TOAAG SlopopeTiKd €10N TOAUOYPA@OL OAAG Ol
Baowotepeg Acttovpyiec elvorl Kowéc., Xe €va TUALOYPAPO YEVIKO UTOPOVUE VO
KOVOULUE TIC TOPAKAT® LETPNCELS !

— Avdivon onuatog

— MoaOnpotucéc mpdéelg

— M/Z Fourier

— Avrtiotoon €16050v

— Ebvpog {dvng cvyvotitmv
v,..,v..V. .V T,f ol

_ p—p? Ymax ' Yrms? Yavg?

Baowa Mépn ko Apyn Aertovpyiog

"Evag Klaoikdg avoroyikog (o tuAGovE Yo auTdV Yo IGTOPIKOVG AOYOUG OAAGL Kot
y1o AGYOoVG Katovonong), OmOTEAEITAL ATd TO TAPAKATM PEP :

. KaBodwog corvag (Cathode Ray Tube-CRT), pe v Bondeta tov omoiov yivetal n
OTEIKOVIOT TNG LETPOVUEVNG TAONG.

o Yvompo optlovTiog Kol KOTakOpueng amdkAons (chpmaong), Tov ypNoedovy o
OWMOTH OTEKOVIOT) TOV GNHOTOG E1GOJ0V.

o Koxhopo mopoaywyng Tplovotig Tdons, Tov YPNCIUELEL OTNV OTEIKOVIOT TNG VIO
e&€taon TAoMG WS GLVAPTNOT TOV YPOVOV.

o Koxhopo ovyypovicpod, pe w Ponbeier tov omoiov Aoufdvovpe otabepéc
KUUOTOUOPPEG GTNV 000V TOV TOAUOYPAPOD Kol

. Tpopodotikd

Me amhdé AOyo 1 Aettovpyio TaALOYpA@ov gival 1 eENG
H\ektpovia exmépmovtar amd pio Oeppovopevn kabodo, kar pubuileton n évtaon (intensity)

™G apykng 0éopune. Ta ekmepmopeva omd Ty KAB0do NAEKTPOVIK, ETTAYLVOVTOL (L€ COGTILLO
avodwv) ko gatidlovton (focus). H uéypt tdpa mopeio g dE6ung nAektpoviay ivat pca 6to
NAekTpovikd Topoforo. Metd v €£006 ¢ amd to HA/kd TTupoPoro déoun miextpoviov,
TEPVA amd TA TAOKION KATOKOPLENG KOl 0ptlovTiag omdkAong to mAaKidle avtd 1 déoun
niektpoviov pmopei va Kiveiton gite 6tov 0pllovTio, €ite GTOV KATOKOPLPO AEOVA O TEMKOG
TPooPIoUOG TG déoung eivar pa eBopilovsa 086vn oty onoio oynuatifeTol po poTevn
KnAida pe v tpocntoon g déounc. To mdoo ypryopa Ba talidevel  kniida 610 0p1lovTio
a&ovo Tov maAuoypdeov pog e€aptdtor and TNV GVXVOTNTO GKOVOOMGUOD oTIG 0pllovTieg

TAAKEG EVAD TO TOGO YNAG 1 younAd Ba Bpebel amd v thom otig kdbeTec TAAKES.



Heprypaon maipoypaeov

BAémovtog tov moApoypapo mapatnpovvtal 000 KOPLEG TEPLOYES: 1N 000VN Kol 1 TEPLOYN

puOuicenv 0AAG kol Tov ewc6dwv. H 006vn amoteieitoan and 10 opldovtia kot 8 kdabeta

TETPAYOVO, EVD TO KAOE TETPAY®VO 00 GALEG 5 VTOSIUPEELC.

[apaxdro eaivovtot o1 facikeés AElTovpyleg TOL TOALOYPAPOL Y10 TNV TATPY] TEPTYPAPT] TV

AELTOVPYELDY TOL GUYKEKPIUEVOD TOALOYPAPOL STVETAL AVTIYPOPO TOV EYYEPLOI0L XPNOTG TOL.
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Apyicd yo vo petpriicovpe évo onuo Bo mpémer va
ovvoebel og kamoo and To KavdAlw €6000v. Avtd
viveton pe évo BNC xolmoo 1o omoio @aiveror otnv
TopaKato €wkova. o va yivel avtd cuvodovpe Tto
”Probe” tov kahmdiov pag pe 1o onua pog (Betikod
TOAO) EVD TO «KPOKOOEIAAKY e TNV YEIWO.

AKPOBEKTNG YEIWONG (KPOKOBEIAGKI)

INo va petpicovpe de tdon emdéyope tov Tdom Tov dtokomtn GND kot puOpilovpe pe
To position (Ka0etn petokivnom) tm ypopu] mov gpeoaviCetor otnv oBovn va givan
axpifog otn péon g 006vng. Emiéyovpe to drokdntn de ko falovpe otnyv €i6000
Tov kavaAlo¥ téom de. H guBeia ypappun petaxwveitot mpog ta endvo (o Oetikn tdon)
N mpog ta Kat® (Y apvntikn tdon). Eotw 6t n gubeia oty 006vn avéPnke 3
TETPAY®VO Kot 0 emAoyéag Volts/Div givar ot 8éon 2. Tote VDC =3 *2=6 V.



Métpnon ypdvou: yio vo LETPTICOVLE XPOVO avVaPEPOLACTE GTOV 0pLLOVTIO AEOVA Kot
n pérpnon yivetaw g €€NG, MeTphpe opllovTio To TETPAYWOVAKLO TOL OlOPKEL TO
eoawvopevo mov e€etdlovpe, (my mePiodog MUITOVIKOD GHHOTOC) KOl GTNV GLVEXELN
noAlamAactdlovpe pe v EvoeiEn opilovtiog dtafdduongs. Iy oto ofjua mov paiveral
oTNV TAV® EKOVO 0 TETPUYOVIKO TOAUOS amAdVETOL 6€ 1,7 TETpdymva evd 1 voeién
me oplovtiag Srfaduiong sivar .5 ms dpa 1 mepioddc Tov sivan Ta=1.7*0.5*10
sec=8.5%10* sec=0.85 ms . H ovyvomto Yo o mapaméved ofue O sivol:
1 1

f=== - Hz =1.18kHz.
T 85107

Métpnon Téong: T va petpricovpe téomn avapepopacte 6tov Kdbeto a&ova kot 1
pétpnon yivetar og €€ng, HeTpdpe KAOETO TO TETPAYOVAKLO GTA OTOi0 EKTEIVETOL TO
eowvopevo mov egEetalovpe, (my Vpp  MUITOVIKOD ONUOTOS) KOU GTNV GUVEXELL
noAlamAacidlovpe pe v évoeldn kabetng swfaduonc. Iy oto onua mov @aivetal
oTNV TAV® €1KOVO, O TETPAYOVIKO TOALOC eKTEIVETOL OE 2,6 TETPAY®VA EVD 1 £VOEEN
g kaBenc SaPddpiong etvan 5 V dpa to Vpp givan 2.6*5 V=13V.

[Iponyovpévag avapepbnkape oto mepiepyo Vpp €vOg onpatog Tt €ivol ovtd Kot Ti
oxéom €YEL e TO TAATOG EVOG NHUTOVIKOD GNHLATOG TOV TOAD KaAd yvapilovpe; To Vpp
(amddoom 6Ta EMANVIKA TAATOC amd KOPPN GE KOPQN) YPNOLOTOlEiTaL YiaTi o€ éva
onua givol EVKOAGTEPO VA EVIOTICOVUE TNV AOCTUGT TOV AKPOTAT®V TOL TTAPd TO
TAATOG Tov €tol oav Vpp Bewpovpe v kdBetn amdoTOoN OO TOL UEYIGTOL HLOG
KOUHOTOHOPONG amtd TO EAAYIOTO TNG Kot Yol EVa NUTOVIKO G ivat To SUTAGG1o Tov

\Y
nmAdtovg tov V,, = % . Zav NAEKTPOAOYOL GLVNOMG PETPALLE LLE TTOADUETPO. TO, OTTOT0L

pHeTpdve TIG evepyég TWEG €vOG  MUTOVOEWOVG ONUOTOG T omoio  &lvor

\Y
Vs :\/%LT V2, -sin? (at)dt = I ~ 0,707V, = 2

2 22
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/L \/

Agurrovpyia X-Y

Mo ™ amewodvion YopaKTNPIGTIK®OV 2 onudtemv ypnolomoteital kot 1 Agttovpyio
X-Y. Mg mv evepyomoinon tov avtictoyov ookontn. To kKdKAoUo £60OTEPIKNG
olp®ONG OMOGLVOEETAL KOl 1| OMOKAIGN GTOV KOTAKOPLON Kot oploviio d&ova
emrvyydveral HEc® TV eEmtepikdv onudtov. To kavdir 1 (CHI) ypnowonoteitot yio
70 ofjua oL odmMyet Tov a&ova X kat to kavai 2 (CH2) ypnowomnoteital yio to oo



nov odnyel tov aEova Y. Ze avtn ™ B€on avtd mov mpaypatikd PAETovpE otV 006V
ToV ToApOYpapov eivar X=X(Y).

H BaBpordynon tov a&dvav yivetoanw pe Paon tig Béoelg tov avtiotoiymv
emAoyéov Volts/Div. Mg tov mepiotpopikd emaoyéo VOLTS/DIV tov kavaiiod 1
(CHI ) pvBuiletor n evaioOnoia katd tov aova X, evad pe tov emioyéa VOLTS/DIV
Tov kavaAloy 2 (CH2) pvBuileton n evaicOnoia katd tov dEova Y.

Koatd v Aettovpyia X-Y pe 10 puiuotikd kotakodpveng 0éong POSITION
oV kavaAoy 2 (CH2) emruyydvetor KatakOpuen petakivinon tov {yvoug evad pe To
pvOuotikd opilovtiag Béong POSITION emtuyydveron opildvtio petokivnon tov
iyvovg. To povBuotikd Kataxopvens OHéong tov Koavolov 1 (CHI1) eivan
AmEVEPYOTOINUEVO KATA TN Agttovpyio X-Y.



[Mopaptnpua ITANpNG meptypaen TOALOYPAPOL £pYOSTNPiOVL
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Overview of the controls

[T) POWER (button): Mains on/off

(2) ADJUST -/ + [buttons]
Allows to change diverse settings depending on the selection
with the button SELECT (2]

(3] Indicator LEDs

INTENS: The LED will light up if intensity adjustment was
selected with the button SELECT

FOCUS: The LED will light up if focus adjustment was selected
with the button SELECT (4]

TRACE: The LED will light up if trace rotation adjustment was

selected with the button SELECT

[#) SELECT [button)
Allows to change some settings relating to the crt like intensity,
focus, trace rotation by pressing the buttons ADJUST(Z]when
the respective LED lights up.

(5] POSITION 1 + POSITION 2 [knobs)

Changes the trace position of channel 1 or channel 2 resp..

(B) SAVE/RECALL [LED button)
In conjunction with any of the mode buttons [32) this button
allows to address the settings memories

AUTOSET [button]
Automatically selects a reasonable instrumentsetting for most
signals

AUTO/NORM (LED button]
Selects either automatic [AUTO) or normal [NORM] triggering.
The LED willlight up if normal triggering was selected, other-
wise automnatic triggering is enabled.
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(8) SLOPE (LED button)
Selects either the positive or the negative signal slope. The LED
will light up if the negative slope was selected.

TRIGGER LEVEL (knob)

Changes the trigger level of the time base.

(i) TRIG'd [LED]
The LED will light up if the instrument receives a valid trigger
signal and operates in triggered mode

(12) X-MAG/x 10 [LED button]
If the x 10 magnifier is enabled, the display will be expanded
in X direction around the screen center ten times with a cor-
responding change of the time base speed. The LED will light
up if the magnifier is active.

(13) X-POSITION [knob)
Changes the X position of the trace(s)

VOLTS/DIV; CH1 + CH2 [knobs]
Channel 1 or channel 2 sensitivity selection. By pressing the
corresponding knob, the variable will be activated, and, as long
as it is activated, the display of the sensitivity willblink, because
the sensitivity is uncalibrated.

(i5) TIME/DIV [knob]
Selectsthe time base speed. By pressing the knob, the variable
will be activated, and, as long as it is activated, the display of
the time base speed will blink, because the time base speedis
uncalibrated.This knob also has a third function: hold-off time
adjustment, see(?).

CH 1 (LED button]
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38

Selects channel 1 as the trigger source as indicated by the LED.

CH 2 (LED button)

38

Selects channel 2 as the trigger source as indicated by the LED.



LINE (LED button] 38
Selects the mains as the trigger source as indicated by the LED.

EXT (LED button] 38
Selects the externalinput as the trigger source as indicated by
the LED.

AC (LED button) 38
Selects AC coupling for the trigger source as indicated by the LED.

(21 DC (LED button) 38
Selects DC coupling for the trigger source as indicated by the
LED.

(22) LF (LED button) 38
Switches a low pass filter into the trigger channel as indicated
by the LED

TV (LED button] 38
Selects TV signal triggering as indicated by the LED.

DC/AC; CH1 + CH2 [LED buttons] 38
Selects DC or AC coupling for channel 1 or channel 2 resp.. If
AC is selected, the LED will light up.

GND; CH1 + CH2 [LED buttons) 38
Disconnects the input of channel 1 or channel 2 resp. and
connects it to ground internally as indicated by the LED.

INV (LED button) 38
Inverts the signal of channel 2 (CH 2] as indicated by the LED.
(Inversion of channel 1 is not available.)

HOLD OFF / ON (LED button] 38
By pressing this button a hold-off time can be selected, the
amount of hold-off can be adjusted with the knab TIME/DIV. (15).

Z-INP (LED button) 38
Activates the external Z axis input (31 for Intensity modulation
as indicated by the LED.

INPUT CH 1+ CH 2 (BNC connectors) 38
Signal input for channel 1 or channel 2 resp.. In XY mode the
CH1 input will control the horizontal movement [X] of the trace.

PROBE ADJUST _I'L [contact] 39
1 KHz/1 MHz square wave output for the adjustment of probes
other than 1:1.

PROBE ADJUST /77 [contact) 39
Ground connection for the probe adjustment.

EXT. TRIG/Z-INP (BNC connector) 39

Input for external trigger or intensity modulation signals.

Mode select buttons with LED: 39
CH 1: Activates the channel 1 [CH 1] input or selects access to
the settings memory 1 as indicated by the LED.

CH 2: Activates the channel 2 [CH 2] input or selects access to
the settings memory 2 as indicated by the LED.

DUAL:Selects dual channeloperation or access to the settings
memory 3 as indicated by the LED.

ADD:Selects the add mode of the vertical amplifier or access
to the settings memory 4 as indicated by the LED.

XY: Selects the XY mode oraccess to the settings memory S as
indicated by the LED.

COMP: Activates the COMPONENT tester or selects access to
the settings memaory 6 as indicated by the LED.

(33) COMPONENT TESTER [two 4 mm test jacks] 39
Terminals of the component tester, the left one is connected to
the chassis and thus to the safety earth connector of the mains
cable.



[oapéptnpo 2

"Exovpe cuvoécel TV YEVVITPLLL GNULOTOG LE TOV TAALOYPAPO Kot TO BOATOUETPO Kot
TOL OMOTEAEGLLOLTO POIVOVTOL TNV TAPOUKAT® POTOYPOPI

H mepiodog 1o onuarog ivar Ta=0.5 ms =0,0005 sec H cvyvotnta f=1/T=2000Hz to
Vpp=4x5=20 V n evepydg tiun g téong eivor Vims=0,707x20/2=7.07 Av mpocé&ovpe
aLTEG akpPdg ivot To oTolXEL e TOL OTTOT0L AEITOVPYEL 1] YEVVATPLOL LLOG .



