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1. GENERAL

l l Description

tS Thc COS.Ò* Fùnrly o( illo( oper Jre dual-chaùncl osciÌìoscopes wirh maximun sensilility of I DV/DIV, aùd marimùm sweep rime of 20

ii .r,DIv. Eich of rhc,c o\crllo\!ùrìc\ emrl.r\ a 6-ìnch rectanguìar type cathode ray lùbc with red inlemal gratìcule. GOS-623B and COS 653 cach

has a sweep nagnitì.arion feature wirh B sweep whereas COS-625 and GOS'645 provide rhe read oùt fùnclion which e.ablc an eas] read oùt lor
sellings.nd cùrsor DEasurcd vllùes.

These osciìloscopes ee §u!dy, easy lo opcnlc and exhìbits high operarional reliabilily-

1.2 Features

l). HiSh intensity CRT ùith high lccelerdrion loltaSe :

The CRT is ahìgh beam rrannnission. high inrcnsiry typc sith ahigh acceleratìon lolrage of2.2KV for models GOS 6228, COS-6218 and

GOS 625(and t2 Kv tor mode\ COS-652. GOS'653 and GOS 645).It displays clear readablc traces elen at high sweep speeds.

2). Hìgh stabihy wnh le$ drift :

The oscilloscopc cmploys u lempearu.e compensarion circuil which is newly devcìopcd lo rcduce the drìft of base lines dd DC balance

dnturbance ciused by temperature change.

3). A lriggcr lcvcì lock iunclion whi.h dakes the tdggering adjunmenl unnecesary :

A new rlgger level lek circùit is incorporared. This circuil eìiminlres the proceduÈs of the trcùblesome lrigSering adjùstDenl nol only lor
displaying siSnslsbùt also tbr that ofvìdeo signals ànd làrge duly-cycle si8n.ls.

,1). Tv sync t.iggering:
The oscilìoscopc has a sync rcplelù circuil ìncorporared within the TIME/DIV switch for automanc dggering ofTv-v ànd TV-H siSnah.

51. Lineù fùus:
Once ìhe bcam lbcus is adiùstcd to rhe oprimùm posnion, it is aùromatic.lly ùni ained regardlcss 10 ihc intcnsity change.

ì



TECENICAL SPECIFICATIONS

NORMr rnv 5V/DjV,X5MACrlmv tV/DìV (R.rùrk: j 2 5 {q( e.... l0 nùiÀ)

i
r r/: § orh.. ofpdrrrLr !J !r \Jt!e.

ac.ùudii!: r.oq rim! rreqùeicy r 4rnryr.\oÒr\r§irhti 3dB)

.Jrhù dNoniù\ : <=2+ iar loDì v/Drv n.gÒ)
ro rrr rdi {tùe ld ro r5't (5drnr 951'rì)

cnlùnmored \em.2ny

cnr sriSr!chaniet.cn2r sin-qt.chlnr.l,
DUAL:(r) CIIOP 05scc l msec/Drv,1b) Ar_1 CHl rcfitrt.etuai.lddntl»

choppins rèpdmoù riqrnly

commdì ùodu rcilrron n'io 50:lorbe(ÙI50kH]1]ison[l"'.(R",,,..tffii

W"
(Remdt, A15nìv/Dlvruilo

trppr.r. 50mv/Dlv *irh 50 ohitr lqminùion
Brrrmed|. r\rrill]otr:<= I Drv (Rui{k\ : PL'll clll 0oiùod Rdùcn!e d.eirer!rricul. )
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cIIl.cll],LINEmdExl (CHÌ xnd cH2.m b. rlecÈd onÌy lhrn thc
tomdildly *letd hy rhe VERT MoDE sr rch )

(Ràmrls InDUALoTADDno&,irrhèALT$ir.hispusherli.,i(rlihÒÀcdrorrxèrnrctrisgerinsoll\'odillenr\ome

video lgnal : 2.0Dlv (02!)
H F kE, : A(enuxÈ sisnxl compone. s ù t >= 501d7
(Remd\ : Thevilner $rcd ni dir r,mtrlhesis are the nìpur scn\iriliri6 §hci n ni. ùe ExTrissennsnode )

AUTO :s{epsrun,tr rbeireemodewhennohlg.ri'lgiipùrlisnxlisapplied.
(Remrks : 

^pplieblu 
ror tp.ririve sisnals or ireqùency >= 50 H1 )

NORM :wh.n.oùils ing sisnd i s ipplied, lhu trllt n ii rhe RE ADY sùre and nor dnphyen.
SINGLE ,one shor 5\.rp sirh ù rjADY Qre hy nerN or the READY s*irch I]ìu RFADY

rrmp(LED) n,n\ oD when in rh. Rlj

s *liesrhev,luofthcab.vèùisser\.nsirivnyplr05DIv(o05v)fo 30andrldirioDltquri.v

50H, .:0\4Hz | 50H7 aoMHz

ExT Tnrgùing signrl inpù ExT HoR iDpul r.mind n tr+d

lirl v (Dc + 4C F.!r.)



(Reùds:I 2 5seqùm.20 iF,
13tL (Renìrks ldrlo:l5t (s0'h s5oF»

< . 12 5 orpa.cL-tndilared lrhe.

lÈrsù( 
'Oar 0 2 uS&,,DIv " I msec/Dlv og$

ti§enn!\i3n )

(Renxrkr : t0 ro t5 r(50, o 95 ri)

10ri,n- 0m{imùùì §§..rlio.). 20i sec/Dt v

Ra'Ìgò:02 ùSe/DrV,0 5 uscrDlv. 189r. (Remrk\ I r0 lor5t(5r,1oe5.ll»

NORV.1. \ lu\1.-

same as v.ni.ar r{À (x.sincHrinpd\i3nr1, y rxis cH? mpù sisnat.)

NORM:a4e., r5Mu:!6.,t (Renìa'rs: lrlb l5t(50 1.95'1.) )

(Tme s§èpr by ùdrldhlrh.n/o !l\irnitlpptiedrorbe ExT rrrc rN rrminrt venicrt ir^ iodes I
cHl. cH2, DtiAl- !n{1 

^DD 
modes in rhe cHoP node l



50v (DC+ACtuak) (R.mùr: Àcrrequ.n.y <=lKH,

6.ii.h e.ùnpdr ryp€, i,nernal graricule

I ADDrox l2kv I apprci. r2kv

Lneflìal rconrinùor rdju«ble'lluninarioi

?

simnhaDeousro casE voxale
dfference ( 

^v) 
and rime diflercn.c (4'I

+ cubor(^).rcù^or (RLf)

V DIV,ADD(SUB). UNCAL. M^C.
1/DIV.CH2INV. X Y. DUALX Y.
I/ T.ÀT,^v (Àv1ù 

^v2. 
be

sleded uhen ven Mode s*ìrch n d
DUAL, !\ccnr x- Y nìodo.



Line Power Requirements Opersthg Environment

Voltage : AC l0OV, 120V, 220V,240V Io salisfy specincllìons : 5i to l5'C (,11r\o 95"f), 85% RH noù condensinS.

110% selectlblc Maxinum operaling ranges : 0r to 4OC (32" 1o 104"F). 907, RH non condensing

Freqùeùcy : 50Hz or 60Hz §:
Pu$ e, r.{.umpi..n: AIPlu\ J5v^

Apprcx. 40VA(GOS625/645)

Mechatricsl SpeciEcstions Accrssorle§

Dimen!ìons:310w x l65H x 450D (mm) Powcr cord..........................1
Weight : Approx. 7.1k8 ( 16 lbs ) Insrruction manual.-.............1

Approx. 9.0k9 ( l9.E lbs ) (COS 625/645) Probcs.............................. ..?

3. PRECAUTION§ BETORE OPERATING THE OSCILLOSCOPE

3.1 Unpackirg the O

Thc oscìlloscopc is shippcd from rhe facrory after beìng fùlly inspecred and lesred. Upon rcceiving of the instrumenr, nnmedlately unpack
and ìnspect i for any damages ùfi mi8hr hale been sustained during lranspo.rarion. Ifany sìgn of dànage is foùnd, nrmediarcly ùotiti the bearer

32 Checking the Line Voltage

These os.illÒs.opes will operale Òn !n) one Òi rhe line voltages \hown in ùe table below, by in\errinC the ìine voìtx8e scìecror plug in rhc

cotresponding position on the rear panel. Before connectinS lhe poser plug lo an AC ìine oùtlel. makc \urc rhe vulrdlr \rlrLr,tr i\ \er ro rhe co ì
posìtion corespondinÈ Lo ùe line !Òlragc. Nore the oscìUÒscope nay be datuased il it is conne.ied to ihe wrong AC line voltlee.



When lìne lollages are changed. replace lhe rcqùircd fuses us shown.

lcuv

l20v

90 liov 220V

240V

198

216

212V

26:lV

T O,3A

EtrYimnme[t

The nonnal ambienr remperature ranse of rhis inslrunrnt is 0r to.10'C (32r ro 104' F). Opcralion of fte instument above this temperatùrc

?
33

range may cduse damage to the circùìts.
Do not usc rhc insrumenr in a place ùherc strong nuenelic or eledric field exists. Sùch licìds may dirtùrb lhe meàsuremenl.

3.4 CRT Intensity

To prèvenr pemanenr damagc to the CRT phosphor. do not make lhe CRT l.acc cxcesively brìght or leale rhe spot slationary 1o. !n
uneasonably long timc.

35 Witùstanding Vottages of Itrput TermiDals.

The wirhstandinS volrages oIlhc instrudent inpùt termimls and probe input lcminals are as shown ìn lhe followìn8 tabìe. Do nol apPly

voltages hìgher than thcsc limì1s.

?
Maximùm inpùt vollagc

CHl. CH2, i.puls

EXT TRIG input

Z AXIS inpùt

400v (DC + AC peal)

100V (DC + AC peak)

600V (DC + AC peàk)

50V (DC + AC peak) Noe : AC nequency <= L kHz



Figure 4-l(a)

Model GOS-622B

Figure 4-1(b)

Model GOS-652
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Figure 4-l(c)

Model GOS-623B &
GOS-653

Figure 4-1(d)

Model GOS-625 &
GOS-645
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4 OPERATION METEOI)

41 t roduction of tr'ront panel

CRT Clrtuit§ !

POWER ................-.(3)
Main power swit h of the ìnstrument. when this switch is tumed on, rhe LED (2) is also rùmed o..

INrEN .................-..(,1)
conuoh the 5,,Èh,nes ot rhc \pùr o, r,dcP.

B rNTEN .................(r5) (GOS-6238 & GOS 653 only)
Semi fixcd potemiomere. for adjusling trace inlensily whcn in B svèep mode

FOCUS....................(6)
Fo. focusing the face to lhe sharpcst image.

ILLUM......................(8) (Excepl GOS-6228)
Gralicùle illùminaion adjùstmcnt.

TRACE ROTATION,-,,,,(7)
Semi llxed potentiomeler for aligning the ho.izonlal trace in pa.allel with Sraticule lines.

Be2e1......................(35)
For canera mountinS when pholographìc .apture is needed.

FiIter .........,...,........(36)
Filier for easc ol wavetoro viewing. RemÒvrble for photograPhic c,ìplùring.

Vertical Axis:

CH1 (X) inpul . . . . . . . . . . . . . . . . . . ( I I )
Verrical input teminal of CHl. WheD in X-Y operation. X-axis input (erminal.

CH2 (Y) ìnpùt ..................(18)
Venical inpul termiùalofCH2. Whcn in X-Y operation, Y_axis inpùt iemiMl.

AC,GND DC ........(10) (19)

Swith for selcclins .onneiion modc belween ìnpul siSnaÌ aùd venical amplifier.

AC : AC coùplins

f
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CND I vertical amplifier input is grounded and inpùt tenninals arc disconnecied.
DC : DC coupÌing

VoLTSDIV..........( l2) (16)
Seled lhe vertical axjs sensiriviiy, from 5mV/DIv lo 5v/DIv in 10 ranges.

vaRlaBl E rl lr r lTr
f Fine adju\tmenr of \cn\rlr\rry. siLh J tiLtor of>= l/2.5 offte ituli.ared !alùe. When in thc CAL posirion. sensilivily is calìbmtcd to indìcated

vlluc. when thn knob is pùlìed oùt (x5 MAG §aie),lhe amplificr scnsiti!ìl) ìs multìplìed by 5.

POSrrIoN ...................(9) (20)

Vcrlical r,osìtioning control of lracc or spot.

vERT MODE ............................................(l'l)
Seìects operarion modes of CHI dnd CH2 arnplifieB .nd inlcmll lriggenng source siSnal.

CH1 : The oscilloscope operàtes as a siDglc chlnnel ìnsrrumenr wirh CHI lloDe. Thc Ctll inpùr si8nal is ùsed as lhe internal lriggering

CH2 : The oscilloscope operates as a si.-qle channcl insrumenL wiù CH2 aìone. The CH2 iùpùt signal n ùsed as lhe internal triSgcring

DUAL: The osciuoscope operares as r dual channcl in(rument both CH1 rnd CH2. The intcrnaì trigsering source siSnal h selecled by

SOURCE swrtch (26) and 
^l,T 

push swnch (5).

ADD:TheosciuoscopedisplaysrheaìSebraicsùm(CHI+CH2)ordifference(CHlCH2)ofthelwosìgdah.ThepulledoulslatcolCH2
POSITION knob (20) is iòr the direrence (CHl CH2). Thc internal rrìggering source siSnal is as scleclcd by SOURCE swnch (26).

Triggerlng

ExT TRIG (EXT HOR) inpur lerninal ............. (23)

Input terùinal is ùsed nr common ior exrèmil riggering siSnal and cxlcmal ho.ì/.nLal signal. To use rhis leminal, sct SoURCE swnch (26) lo
rhe EXT position.

souRc8 ................(26)

? Selecls the ìnrcm!ì rrig8ering soùrce signll. And thc ExT HOR inpul siSnal.

CHI (x-Y): When rhe VERT MODE s*n.h (14) is set in rhe DUAL or ADD state. select CH1 for rhe inlernal lriggcring source siSnal. When

irr thc X-Y mode, selecl CHl for tle X-lxis signal.
CH2: when rhe VERT MODE switch (14) is ser in the DUAL o. ADD slalc. seìect CH2 for the iniernal higgering sourcc signal.

ALT: When thc VERT MODE switch (14) is ser in rhc DUAL o. ADD srate, and rhe SOURCE switch (26) is §eleded it CHI or CH2, virh the

ensaÈèmenr of the ALT swilch. it will dremately selecl CHt & CH2 tor the internal triggerìng soùrce siSnal.



ExT: The cxlemal siSnal applied throùgh ExT TRIG (ExT HoR) inpù( lermina] (23) is used for the extern.l lriggering source signll,

when in the X Y. EXT HOR mode, ùe X axis opelates with the cxlemal swecP signal'

Noter When fte VERT MODE swirch (14) is se1lo rhe clll or cH2 posiiion, seleclion of intern.l lrìggering soÙrce signal cannot be made

by the SoURCE swilch. ln such case. a triggenng soÙrce signal ìs to be set bv fte VERT MODE ssnch (14)

touot'ì31"o,|il;l',il 
mode (25) berween dgserins source sisnar and rìseer circuii: serecr connectiÒn orrv slnc tisser circuil. f,

AC: AC couPling
DC: DC .ouPling
TV: The rri-qgèr;ircùit ìs .onnecrcd to rhe Tv sync separaor circuir and rhe lriggèred swceps synchronize wirh Tv'v or Tv-H

sicnal al a rale selecled b) ùe TIMF]DIV swilch (30).

Tv-V: o.5Sec/DIV 0.lmsec/Dlv
TV H: 50ùSeciDIv _ o.2uscc/Dlv

sr-oPE...................(24)
Selects lhe dggering dope

"+" , r.i8e",irg o"-" *i,"n lhe triggering signal croscs lhè iriSScring level in Positive Soing diredion'

'-" , r"g_g".i"À *** *rr"n the lriggering siSnal croses the figgering level in negalivè'8oing dnecrion'

HOLDOTF .....................(21)
I-F.VEL .-........,......-....-...(22)

These double-knob controh are lbr holdor tìme adjushenr and l'iggering lcrel adjustDent'

LEVEL : To display a svnchroniTÉd slationdv waveform and sel a stan point for ihe wavefÒrm'

LOCK

HOLDOFF

: The lrigserin8 lcvel noves uPwdd on fte displav *aleform
: The rigSering level moves downward on lhc displav wavefom.
, r.iee"._ù l";"r it u*.."ticdlly maintained at optimun value irresp4live of rhe signàl mplitude (from lcrv smaU to larSe

amplitùder. reqùiring no ùanùal adjù§ment of tisgerine lèvel.

: Usea *rren Or-signat wavelorm is complex r.d stablè riSSering cannol be àtrained with rhe LEVEL knoh alone'

f
Time Base

A TIME/DIV AND DELAY TIME,,,,,,,,,.,,(30)
Seìects the swecP time for lhe A swccp or lhe deìa) lime when in lhe delaved sweeP mode

B TIME/DIV ...........(31) (GOS623B & COS-653 onìv)

Sclccrs the svcep lime for delayed sweep (B sweep).

12



VARIA8LE,,,,,.,,..,,.(3])
Vemicr conlrol ol swccp tirre. The $wccp lime .àn bc made slowcr by r facror >= 2.5 of the itulicatcd vrlùe. The iDdicated lalùes arc
crlibrated whcn tlis knob ìs pushed in lò. CAL posirion.

POSITION ..................(32)

t Hor:/nn,-l I'Ui or.,r"., ,,rutor rhe r,4.. ur .por.

I '. L r l0 MAC rl)r
when rhe knob is Ued oul, a m.enitìcxtbn ot l0 occù^.

DELAY ltME POSITION............(34) (GOS{238 & GOS-651 only)
vcrnier .ont.ol oi the dela! rimc scÌ.cr.,l by thc A TIMrrDrv lnd DELAY TtME swir.h G0) to fineU sctcct the poniÒn otlhe A s{eep
wavetOrm to be ndgnillcd.

TRICCER MODE,,..,,..,,(?8)
Selects thc desired rriggcr inode.
AUTo :WheD no ùigge.i,,g sigDal is àpplìed or when rrìgecrins signal lrcqucncl is l.ss thln 50 H2, swccp runs in rhe frcc run mode.
NORM :when no triggcring sign.ìì is applied, swcep is in i ready stare and rhe racc ìs blanted out. Used pnmarily for observation of

sien!Ì <= 50H2.
SINGI-E :Used io. singÌc s*eep.
PUSH ]o RESET operaùrn (onc shot tìggering opefution). lnd nì common as rhe reser switch. whcn rhcsc three burrons arc disenglgcd. the
cncuit ìs in lhe single lriSgcr ùrode. The circun is reset as rhis bulon is prcse.l. When the circùil is rcser, the READY lamp (27) tu;s;n. The
laùp goes offwhcn rhe si.glc sleep operarìon is over.

DISPLAY MODE........(29) (COS 6238 & cOS 653 only)
Sclech A ]nd B sùeep modes as follows:
A :Mxin swccp (A sweep) mode fo. general *aveforh obscrvation.

^ 
INT : Tiis sweep ùodc is used when sclccting thè seclion ro be nugDified ofA \wccp, h preprration for delayed sFeep. The R sweep

secdon (dclayed sweep) corespondins to the A sweep is displayed wnh a hieh inreùsny beam.B ; Dispìay the delaycd sweep (B swccp) atone.

l B TRrC'D :selecr. hdtrccn con,,nu,.u\ detJy -n,r r,'l8cEd drL)ì l)r\cn8.8ed Fu, continu.ù\ Jdry. The ts srvccp slans ìmmedialely afier thc s§eep delny limc ser by A TIME/DIV ,nd DELAY TrME swirch
(30) ind DELAY TrME posrTroN knob (34) has eh;sed.

EnSaSed : For lriSgered delay. The B sveep starts when lhc rrigge.ing puìsc is applìed lllcr the sweep delay time set by A TÌMBDIV
DELAY TIME swìrch and DELAY TIME PoSITION knob has ehpsed. (The riggcring siSnal is ùscd nÌ.omhon for borh A
swccp ind B swccP.)



0thers

CAL (vp-p).....................(1)
This terminal delivers the calibration voltage of 2Vp-p,
specification for tolerance.

lkHz, positive square wave. The output resistance is 2k ohm see technical 
i

Readout Function (Only applicable for GOS 625 &. GOS 645)

REFATRACK cursor select switch.......(43)
The cursor REF(x), A1+; or TRACK (both REF & A) can be selected sequentially by every short pressing of the select switch, and the

intensity of the selected cursor will glow whereas the other becomes dim. + - | - r

To select the number of cursor lines between cursor A (+) and REF(x) (two cursor lines t or four cursor linesl i l. press the switch

until the CRT shows the desired figure. I 1 L i
Cursor Shift Switch..........(44)

To shift the selected cursor to relative directions as the marked alrows on the switches.

READOUT ON i OFF switch..........(45)
To ON or OFF the readout function, press the switch a little longer. A short pressing of this switch enable the user to select the ReadoutAT

or 1/AT function.

4.2 Introduction of Rear Panel

GND ................(42)
Ground terminal of oscilloscope mainframe.

z AXIS rNPUT ....................(37)
Input terminal for external intensity modulation signal

cH1 SIGNAL OUTPUT......(38)
Delivers the CHI signal with a voltage of
approximately 100mV per I DIV of graticule.
When terminated with 50 ohms, the signal is

attenuated to aboutone half. Suitable for
frequency counting, etc.

t4



AC POWER I[put Clrrutt

AC Powcr inpul connecror ....(40)
AC Power inpùt sockel. Connect the AC powcr cord (supplied) ro this connecto..

,Qr a tine votrage setcctor..................... (41)

Fuse raling is as shown in p!8e 7.
Line volrage selecror: 10 seld power sourccs.

Slùds .................,,.(39)
sruds for ravinS rhe osciloscope on irs back to opernre it in rhe upwùd posrure. Al§o used ro take up rhe power cord.

/#i Basic Operation

Beiorc con'ecrìng the power cord to an AC liDc oullei, make sure thafthe Ac line volrage inpur swilch où the rear pa.el ot rhe i.srùmentis corectlv set fo. thc AC line lollage. At1e. ensuring rhe vohage krdn8. ser ihe switches and co;rob'or the instrument as shown:
Serting

POWER
INTEN
FOCUS
ÌLLUM

VERT MODE
POSITION
VOLTS/D]V
VARIABLE
AC GND DC
SOURCE
COUPLING
SI,OPE

(J)
(4)
(6)
(8)

(t4)
(9) (20)
(l?xl6)
(l]xl7)
(l0xr9)
(26J
(2s)

124)

Disengagc position (OFF)
Clockwise (3'o'clock position)

Fùll anticlockwise rosition
(Except GOS 6228)
CHI
Mid posnion, pùshed in
.5V/DIV
C^L (clockwise posnion), pùshed in
GND
Set ro CHI
AC

Sctring

Lt'VEL
HOLDOFF
TRIGGER
DISPLAY MODE

TIME/DIV
VARIABLE
POSITION

(22)
(2t)
(28)
(29)

(30)
(31)
(32)

LoCK (andclockwise)
NORM (anticlockwirc)
AUTO
A (GOS-6238 & COS 653
only)
0.5mSec/DlV

ì
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Afier setrine fte switches arÌd controls as menrioned. conùect the po*er cord to the AC ìine oùtlet. and then, conlinùe as folbss:

t) Engage tiìe POWER switch an.l make sùre lhal rhe power LED ìs tumed on. ln abod 20 seconds. a tace wiìl aPPear on lhe CRT s.reen.

If.o trace appea^ in about 60 scconds. counter check lhe switch and conlrol setines.

2) Adjust the trace lo an appropriaie briShtne$ lnd image *ilh the INTEN conlrol and FOCUS coÙlrol espectilclv

3) Alìgn the race ùiih rh;horizontal cenler line of the graticuìe by adjusting the CHI POSITION .ontrol rn'l rRAcE RoTATION conEol

rJdlu\rable b) \crc$drtr(r I f'
4) Connccl the prÒbe to (he CHI INPUT reminal rnd apPly lhe 2Vp p CALIRRATOR siSnal lo the probc tiP

5) Set the AC GND-DC s*ilch to rhe AC state. A waveform as sho*n in lhe figutE'1.3 will be disPlaved on thc CRT screen'

6) Adjust the FOCUS conl.ol so thal rhe mce image aPPea^ shdply
7) For signal viewing, set the VOLTS / DIv swìlch ùd TIME / DIV swilch tu apP.Òp.iate posilìons

that the signal waveform is displàred cleady.

8) Adiust Ihe+POSITION and < >POSITION contoh in appropriale Positions so that rhe displaved

wavefom ìs aliSned wilh lhc grdlicùle and voltagc (vP_p) and period (T) oan be reld convenienllv.

The above are the basic operadng procedures oi ùe osciUoscoPe. The above pr@edures ùe for
single chlnnel operadon wilh CHl. Single'chùnel operalìon wilh CH2 can also be achicved in a

si6ilù manner. liurther operadon melhods are explai.ed in the subseqùent paragGPh.

4.4 DuakùaDrclOp€ration

Change rhe VERT MODE swirch ro thc DUAL state so rhar rrace (CH2) is also displayed. (Thc explDation in thc preceding section h of

CHr.) At this siate of p.ocedure, the CHI race is rhe squde wdve of ihe calibralor signal and thc CH2 hace is a strljght line sincc no signai is

applìed to this channel yel.
Noy, apply t;è catibrator signat to ùe verrical input terÒinal of CH2 *irh ùe probe as is the.,sè for cHl. set the AC GND_DC swilch

tolheACstale,Adjustvcrtic!ìPoSITIoNknobs(9)and(20)sothatbothchannelsignalsnredisplayedasshowninFisurc4.4.

f
SiSnal ofCHl

Signal of CH2
FiEUe 4 4

t6



whe' in lhe dual channclope'alion (DUAI Òr ADD mode).lhe cHl or cH2 signar mùst be selectcd tor rhc rriggering source sisnaì bymeans ofthe souRcE s*ìtch' If bolh cHl ,nd ctl2 si8nJh rre,n J syn.hroùzed relaL,;ÀIÌp. b;rh wdvcrorm\ can be disptayed srxrionaryr itnol,onlv the si8nal selccted bv rhe souRCE swiich can bi J,sprcrld sr,i,,nJry. rr rhe ALi;;,; l;i,.; ,, -grs"d. h"!h walefoms can be.lìspìayedsrarionary. (Do not use "Crrop, rnd ,ALr. triggenns sourcc switch ar ù; sa,ìe ùrè j
^ selecrion ber s ccn c I lol muLlc rn'l a I T modc is aulo,aric!ìly mdc by rhc TIM E / DIv swtch. The i ìrsec / Dtv and ìower run8es rrefd !n ,hr CHOP mode Jno rhe 0 5rnse. . DIV J hrghfl tunt \ -n. u\(d , ,r( AL.t Inode.

when fte ALT push sùilch ìs cnsaÀed. lhe rwo trices are disphted in the ALT operution ar rlr ranges. whcreas. when ùc cHl posITIoNknob is pulled oùt. thc rwo lraces arc displlvcd in rhc cHoe .p"."ri."',r irr ."ige, ir," criòi;,,r,",",ì,,, n". n"1er prìoriry .ompùe to rhe Ar,T

45 ADD Operation

^n 
alrebraic sum ofùc cHl md cH'\i-enil\ (Jn hÈ (Lsphled on lhc sLecn by sernnS rhc VERT MoDE swiich to the ADD state. Thedisplayed sìsnal is ùc dirfereDce berwcen Crl .hjcH2 \,s*1. irih" car eoirrròì i;.; ,:';,ì;; 1,,,.

For a'curale addilion or subtraction. il is a prcrcquisìrc that rhc sensitivìties of the twocha;ners..e ldjùstcd rc.urately at lhe §ìme valucbv mrlns or rhc v ARTABLE rnob\. vcn,..,r 
"".i,")nin8 c,. r" ,na,r" *irt tr," f pòsn ò;'k;;ilir". 

"",,"cr. 
rn vicw or rhe rinearnies or the\(nrcJl "mpllie,.. ir '' .,,.' .,.t,,nrrSe r, ,e,'r,.,h tn.r. in ,h r n.id-llo\ir,o

4,6 X-Y Opention and EXT EOR Operstion

when lhe TIME / DIv swnch is ser in rh' x Y / Exr HoR srrk. rhe ,ncrnal swcep circuir ,s drsconnccred and the trace in fte horizonlaldirccrion is d'ilen bv the sisnal'clecred bv the souRCE *,.t wr,." ,r," sòu rèi "*,,"ii' ,", , ,i," cu r x-y posnion, rhe oscilroscope opcraresasod à Y scope wiÌh the ctll si8.al 1br lhe x axisi *he. it is sct to the Exr porilr.r, ,t".J,i.t".p. .p*".s ,n ùc EXT IroR (external sùeep)

X-Y Op.rrdor

..1^^^ 1" 1,".*.,r^ is with CHr as x-axis aùd Ch2 !s y .xis. The bandwidrh of the x axis bccomes Dc ro rMHz ( 3dB) (or DC ro 2MHztbr Gos 652' cos 65r & cos 62s) and ùe hori2onrar posrrroN coni.or ìs diredìy ;J 
", 

il i ì-r, pòsnior,, ..";"ì ;;;:;Y;i .hJ"'CH2 (X-Y) shoùld be selec{ed by the VERT MODE svrrch.



Y aris (CH2)

f

Fìgure 4-6 FiSure 4 ?
Notc : When hiSh frequency sig.als arc displayed ìn fte X Y operation, pay anention ro the feqùency bandwidths of md phase difference

belveen X and Y-axis.

EXT EOR (ertcrrll sr€Gp) Operrrior

The exlemal signal applied lhough thè EXT HOR terminal (23) drives the X axis. The Y-aris is wilh any channels as selecred by rhe VERT
MODE switch. When the DUAL mode is selecled by rhe switch, borh CHl and CH2 signals a.e disptayed in the CHOP node.

4J Tdggering

Proper lrìggering is esse.tial for efficìeùt operalio. of an oscilloscope. The user mù« be thoroughly familiar with ihe rrìggering lunctions

Funclions of SOURCE switch:
The displayed siSnal irsellor a trigge. signal which has à time relationship wirh the displayed signal is reqùired to be applied ro the tigger
circuil lo display a stationary sisnal on the CRT sc@en. The SOURCE switch is ùsed for selecting sùch a trigge.ing sour.e.
CHlr The intemal trigger nethod which is ùsed most commonly. i
CH2: The signal applied 10 the venical inpul lerminal is branched off from the preamplifier anll is fed ,o rhe rn8Ser circuit throu8h ùe
VERT MODE switch. Since the lrìggeriDg si8nal is lhe measured signal itseìl a stable wavefom can be @dily .liplayed on the CRT

When in the single sweep mode, the signal ofthe channel selected by the VERT MODE swilch is used as ihe rriggering source signal.
When in rhe DUAL or ADD operation, the signal solecred by the SOURCE swilch is used as the r.iggering source signal.

(t)
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LINE| Thc AC power line frequency sìrnal ìs uscd as the tri$e.ing signal. This method is cffective when the measùred signaì has a rctarion
ship {ith rhe AC ìinc ticqùency, especially for ùeasùreheD§ oflow levelAC noise of rùdio equìpmcnr. thyristor cncùirs, erc.

EXT: Thc srccp is lriggered wnh n èxremul signal applied ro the exter.alrrigger input tcnninal. An external sìgnal ùhi.h has a pe.iodic
relalìonship with respecl lo the measùred sìgnxl is used. Sincc thc rnclsured si8nal is nor used a§ thc triggering sìBnal, the wavetoms
can be displayed more independent than thc mclsured sienal.

The abole rrìggering sourcc siSnal selecrio. tùncrions are \hown colìectively in the lollowìnr lable.?

(2)

\'..\ VERT
-.\MODE

50uRC[ --'.\ cHl cH2 DUAL ADD

cHl Triggcrcd
by CHI
signal

TrlgSered
by Crlz

Trn,o.r.n hv aHr ciona
'Iripqercd bv CH, ri,n,ì

ALT Altcrnarcly rrigS.red by CHI & CH2.

I-INE 'IrirÉered bv I-INE sisn!ì

FXT Trìseered b! EXT TRIG innut si!n,l

Fùnclions of COUPLINC switch:
Thjs swilch is used for selecling thè.ouplins oflhc lri8gering signal to rhe rrìgger circuir in lccordance wnh rhe charactcrislics of the
mcrsured signal.
AC: This couplinS is for AC kiSgcrìng which is uscd most commonly. As the tnggcring si8n.ì is applied Lo lhe lriggcr circùii throùgh ù

AC coùPlìng ùcuit. stablc lri8Sering can he iuaìned withoul beirrg affecred by rhe DC componcnt ofthe inpùr signal. Tìe low range
cut off frcquency is loHr C3 dB).
When fte Al-T trigecr modc is used and fte sweep specd is slow,jiler may be ptuduced. In slch a c.se. use ùe DC mode.

HF REJ: Thc lrìgSering lignal n fed to rhe rrigecr ckcùir rhrough an AC coupìing circuit and a low pass lìlter (approxnniteìy 50kHz, -3dB).
The hìgher componcnls oflhe trigge. siSnalare rejectcd and onìy the loser componenls urc applied to the tigger ci.cuir.

TV: This coupling is for TV lriggering. fo. obseNation of TV video signals. Th. rìsgering signal is AC coupled and lid throu8h the
aiSgerìng cncùn (level cncuìt) lo thc TV sync separator.ìrcujt. Thc scplraror cir.uit picks offlhe sync signal, which is ùsed ro tnggcr
lhe swecp. Thus, the lideo signal .d be displaycd stlbly. Being tinked ro rhe TIME/DIV swirch, rhe sweep speed is switched for TV-V
and TV H as follow\ :

Tv V: 0.5 Sec 0.1msec
'lV-H:0.5 us.c 0.I usec

I
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SLOPE The SLOPE switch shoùld bc set to confoin ro the video sìgnal shown in Figùre,{ 8.

I

''+": when set in the "+" siarè. triggering occùrs as the triggerin! sìgnal crosscs the rìggering level in rhe positilc-eoing dnection.
':": Wher set in thc 'state, trìgeering occùrs as the triggerinS signaì croses the trìggering lcvcl in the neSative-goìn8 dnecdon.

Trise le\.eì

.qui\tleni (DIv)r

(4) Funcrions or LEVEL (LoCK) conrol:
The funclion ofthis contolis to ddju( thc triSgering level and
displa! a stationlry nnage. At the insmnt. ùe figsenng rignal h.s
!!oscd rhe rriefe,inS level ..r \\ rhe ron'rù1. rhe \ueep ,\
t.iSgered ènd a wavclbrm is displ.yed on rhe sÙeen. The triggcr
ìcvcl changes in the positive dneclion (ulward) as this control knob
is tumed clockwise, and it changes in rhe nesatilc dircction
(downward) as rhe knob is turncd coùnterclock wise. The
characterislic chlnges are as sho*n in Fìgurc 4-10.

Lcvel knob rolation anSle

Lclì+ Cenier -->Ri8hr



LEVEL LOCK

when the LEVEL knob is set h the LEVEL LOCK Fxition. thc lriggering level is auromarically hàìntaincd wilhin the amplilùde of ihe
higgeri.g sig.al, and sable tngÈe.ing is mdde pithout requirìn8 lelel adjùsrment (alrhoughjitter may not be suppesed when ìn the ALT mode). This
J,,nmJli! lelcl lock funcuon 6 etfertive shen ùe signnl amplìlude on the screen or the inpul voltage of the external triegeriDs siCnal is wihin rhe
I fwine rrnee

(5) Functions ofHOLD OFF conlrol:

cos 6228 / GOS 6238 / GOS-625 9916!i g§653llgt6as ]
50Hz 5MHz :l.0DIV(0.15V) o.les 50Hz-l0MHzrl.0DIV(0.15V) or less

I0Hz'20MHz:2.0DlV(0.25V) or le* l0H7-,10MIIz:2.0DIv(0.25V) or les

a

when rhempJ.u,eJ{$Jl r. J (omplcx s.\elonn s hru" 
= - - -- 

- - -ru*ni::',';"j;:':t'.lE;i';j;lr{:lx:jllj::, I U [1] L lULf[L
lo dxain a stablc waveform display. In sùch a case, the swecp
can be §ably syncbronized ro the measurcd signal waveform
by adjusting the HOLD OFF lìDre Gweep pause time) ofthe
sweep wavefom. The control coves !t lcust one fuìl sweep
time for sweeps tàster than 0.2 Sec/DIV.
FiSure 4 lt(a) shows several difierent wllcfoùns ùhich

Figùre 4-l I (b) shows thc undesiuble porrion oflhe signalis
held off The same wavefoms ùe dìsplaled on thc screen

2t
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4.E Single-sweep Operation

Non repetitive signals and one shot transient signàls can hardly be ob*rved on the screen wirh the regùlù repetirve sweep opeErion. Sùch
signah cù be merìsured by displaying ihem in the single swep modè on the screen and photographing lhem.

Measuremenl of non reperitive siAnal:
(1) Set rhe TRIGGER MODE to the NORM state.
(2) Apply thc measùred signal ro rhe veflical input iemìnal ànd adjust the trjSgering lelel.
(l) Set the TRIGGER MODE 10 the SINGLE srare (he three pùsh bùrton swirches are pushed oùr).

d1

(4) Press the SINGLE bùtton. The sweep will run only for one clcle aDd the measùred siÈnal will be displayed only once on the screen.

Measùrement of singìe shot signal:
(l) Ser the TRIGGER MODE to the NORM siate.
(2) Apply the calibralor ouipui signal to the vctical input leminal, and adjust the higgering level ar a value coresponding rc lhe predicted

amplilude of rhe rreasurcd sigral.
(3) Set the TRICGER MODE to the SINGLE stare. Apply ùe measured signal inslead of ùe calibrator signal to the verrìcat jnpur.
(.1) Depres lhe SINGLE button. The sweep circuil is now in the ready srate and thc READY indicator lamp wilt be turned on. However.

lhìs cannol be done when the dual'channel ALT mode is in operadon. For the dùal,channel one-swcep operation, use the CHOP modc

(5) As the one-shot signal occurs in lhe inpùt circ!ìt, the swep runs only for one cycle and ihe one-shot signal is displayed on rhe CRT
screen. However, this cannot be do.e when the dualchanncl ALT mode is in operation. For the dùal,channel one-sweep operadon, ùse
rhe CHOP mode insled

4.9 Sweep msgnlficrtion

When a cenain part of the displayed waveforD is rceèd to be exp.nded dmewis, a fasrèr
speed n!ìy be used. However, if the requircd potion is apan from the sta.ring poinr of ihe sweep.
rhe required ponion inay run or rhe CRT screen. ln sùch a case, pùll oui the IDSIT]ON knob(32)
(\et ìn the xlo MAG stare).

When this is donc, the displayed wavefom is expanded l0 time! to lhe right
-nd ìcI unh rhe cenre, ol ..reen J. rhe ccnrer ot e\pù.ion.

22
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Ttìe s*eep tifre dùring the magnification operalion is as tollows :

(valùe indicated by TIME/DIV sùit.h) r l/10.
Thus, thc ùnmaE.ìfied maximum sweep speed (0.2uSec/DIv) can be ìncreased with the mg.ificalion as fouows:

0.2 ùSec/DlV x l/10 = 2l) nSec/DlV

L Whcn rhc \p(<I ,\ mdgn,rietl Jnd rhe sweep specd is above 0.2 uSec/DIV.lhe race ma) become darker. In such a case, the displayed
( N(|..m .hould b( e\p"nded in rhe B \sccp mutl( r\ r\n'i,neo in ,he \ub\equenr pIJPtJph.

4.10 Wavefom Magnificstion with Dclayed Sweep

Wilh sweep Blgnifìcation of rhe precedinS paragraph. lllhough rhè fra8nificarion merhod is simple, lhe magnificltion ralio i! lifrned ro

10. With ùe delayed sweep merhod ofrhis parusraph. the sweep can be expanded for a rvidcr raDge iìom several times ro seleral thousand lìmes

according ro thc ralio betseen A s*eep time ,nd B sweep tnDe.

As rhe mexsured siSnal fequency iùcrcasesi the A swèep iange for the no. expanded signal becomcs higher *hereas rhe available

expansion ratio beconcs snauer. Furtiremorè. as the ma8nificatìon ratio bccomes ìarger. the tace intensily becomes ìower and lhe dclay jitlcr
increases. TÒ cÒpe *nh rhese siruarions, . continuous vuridble delay circùn and a lriggering deìay circuit lrc incorporated in1o the oscilloscope.

(1) Corlinùous varìabìc dclay:

Ser fte DISPLAY MODE switch ro A and display the signal wavefom wilh the A sweep in the rcgular operalion mode. Nerr, ser rhe B
TIME/DIV swirch to a posirion severalneps lìsrer rhan that ofìhe A TIME/DIV switch. Aier ensùring the B TRIG D bùtlon oflhe DISPLAY
MODE s*ìtch n disengaged. engage the DISPLAY MODE swirch to ùe A INTEN position. A ponion of thc displayed waveform will be ac.entL
ated as shown in Figure 4 14. iùdjcating fte stàte ready for delayed sweep. The ponion ofthc accenluated brìghiness ìndicates the section

corcsponding to the B s*eep tìme (DELAYED SWEEP). This ponion is expanded on the B sweep.

The period fron rhc slan o1fte A sweep 1o that ofrhe B sveep (the period 10 thc start of trade accenrùaion) n called "SWEEP DELAY
TIME'. This penod ìs a cominuou§ variable by me.ùs ofrhc DEI-AY TIME POSITION knob. Nexr. change the DISPLAY MODE switch ro the B

{osirion. The B ssccp timc $rll bc onInJcJ l,,r the luli sprn of lhe CRT screen as shown in Figure 4-15. The B sseep tìme is set by the B TIME/
ilv \§,trh, rhr malrnii,.Jt,on ntio becomes :

A TIME/DIV iDdìcation
Maenjficalìon =

B TIME/DIV iDdicdlùn



f-
l

,1.'"-..11-

l-tll-{
HORIZ DISPLAY

A INTEN

HORIZ DISPLAY
B INTEN.

A INTF,N
B lrì€€er

Figurc 4-15

f'

When the displayed wlvelbrm is ma8nified by 100 or hieho in rhc above rNnrioned conlinùoùs dehy nErhod, dela, jnrer is produced. To
suppres the jitler. thc triSgering delay method may bc used. Wiih the [igge.ing delay. deldyji cr is rcduccd by triggcring the B sweep again, after a
\wecp dclay liDe as etfected by thc continuous delay merhod tus ellpscd.

For fti\ opcralÌon. lhe A rigger cì.cuil contiùues to operare even aier lhc B TRIC'D bùfton is cngaged .nd the B sweep is triggered by rhe
lriggcring ptrhe. The.efore, even shcn the dehy lime is conrinuousìy varied by turning rhe TIME DÈLAY POSITION knob. rhe \tarling point ol
rhe sweep tuoves discrctely, not continuously. IÙ thc A I^_TEN mode, rhis operalion is charactcrized by lhe discrete shifts of the brighhes
acccnlualcd section of sweep dc.o\s the CRT screenr while in rhe B modc this section remains srariona.y.

4.ll Readout FìDrction

The selectcd scnsìtivity. input, sweep tjùc, ctc.. are displayed id rhe posilions as sho*n in Figure 4 16.

NOTE : 'rhe CRT will not shos any ha.e or spot *hen the SWEEP MODE n in NORM srare. To observe thc signals, dcprcss thc AUTO

Th;s slan point moles
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cHrnirphy ligure4-16

When rhr \ lR] \IODL\{ ch s Jl CHl, DUAL oT ADD.urc.rhe.et vJlue\.t
cHrr(JfprJ)ed ,r,.H,,".,.,.,h".",.r""r.,'.;;,-...;"ì""'n"ìì'ii';ò.,i:" ' -Tf . fT;
f" ,,,........ -^n,..hoq,trhen,hr\^R\5MJptnobNpù,t,.,1uu.\henrhe 

I-j"'t , : +

v / Dlv is at UNCAL positioD. a S sign n shown Ìnste.d i :
(b)..........Displày rhe selcctcd sensilivn! irÒm lnV to 5V.
(c)..........Ctllxisdisplayedwrre,trevIOrvin"U'':rx-yrnodrJndthe 1" """"''""""":

VERTMODEisaICHI.AtDUT\LX-Y mode. CHly N Lli\ntdlcd :
CID D'r8plsy , (.) irr G) (r, G, : r) "1 l!, h,,

.
CID D'tsplsy io irJ G) G) ot ! r"r,r.r G, o,rr)

Ser\Jluc.o,cH2.,!nJlr(dr.plJ)ed,r'2'\t'..nrh(\tR'l'\4ODL,.JrCH2, f; t l- 1: t-l;l LT I
DUALoTADD. lhFyncnorJ,.plxyrJin,h(CHlmode. L* r l: I L l

(r).......... +' sign n shoùn whcn lhe VAR r 5 Mlg kDob is pùlled oul. >" sign is shown ùhen the v / DIv is ar UNCAL position.
(b)..........Dì\play lhc selected sensìtivily frorn lmV to 5v
(.)..........CH2y ìs sho*n nt X-Y & DUAL X-Y nodc.

AJD(SUB) & CH2 Ì{V Displry

The ADD, SUB and INV functions ue displayed al (l).
(a).......... Sho*s whclhcr ADD or SUB is in function.

'+ ' is shown when lhc VERT MODE is at ADD posirion, rhen ùc inputs CH I & CH? arc .lgebraically summcd. .. , is shown
when rhe CH2 INV knob is pulìcd out .nd the subr.action of CHz fron CHI js in fùnctìon.

(b).......... A",j, sign is displayed when the VERT MODE is ar CH2 or DU^t,.nd the CH2 rNv coùtroìis puued out.

?r,[ DLphy

The sweep rìme is displayed ar (4) only when the'rlME / DtV swiich ìs ser to a position oiher rhan X-y Dode.
(a).......... '+' siCn is \hown when the x t0 Mlg knob is pulled out. .'>., is disptayed when the TIME / Dlv is !l rhe UNCAL posìlion.
(b)..........Shows the selecled sùeep lime from 20ns lo 0.5s.
(c).......... Not displaled at all when rhe TIME / Dtv swiich n at X-y rnode. An ,.ExTx 0.IV. is displayed whcn the TIME / Drv rcDain

ùnchogcd ard the VERT MODE is al DUAL.
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AV Colsor Me$ùEd Vdm Dtplsy
The relalìve measurcd lalùes are displayed dt (5).
(a)..........Shows differentAv (AVf ÀV, or AV,,) which nrày be dispÌayed accordiùg ro rte followinS rable :

(b).........."{ or':" poldrity displays which depeùd Òn the posilion ofrheA(+) cù6or: +'phen the 

^(+).ursor 
is above the REF(X)

cuNori " " when theÀ(+) cursor is below the REF (x) cursor.
(c).......... Measùed v!ìlue lrcm 0.00mV to 40.0V is displayed.
NOTE I whcn lhe v / DIV ìs set to uncalibrated position, or when the VERT MoDE is at ADD bùt the CHI & CH2 sensiriviries on V /

DIV are not the same, the measured value is displayed in divisions (0.00 to 8.00 div) insread.

AT Cullor Me{sulrd Vdu. Dlsphy

Position(6) shows fte reladve mcasùred v.lues of XT cursor.
(a)......... '+" or'r" polarity displayed. '+-'when the À(+) cusor n on rhe riShl of lhe REF(X).ùrsori :,$hen rhe A(+l cùrsor,! on rlF

lelr ot rhe Rl l (\r .ur.{ l.
(b)..........Displays Ihe measured lalùe fron 0.00ns to 5_00s.
NOTE : When ihe SWP VAR conlrol is ai UNCAL, rhe measurcd value is displaled in divisions (0.00 to 10.00 djv).
(c).......... Shows 'X Y" when rhe TIME / Dlv is at X Y mode. 'DUAL X-Y" when the VERT MODE is at DUAL and TIME / DIv is !l X-

Y m.de

t!.'
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NOTES : l). Thè AV and At measured valùes are displayed in divisions when the SWP VAR and V / DIV swilch arc scl to their
rcspcctivc uncalibratcd l,osilìons,

2). When rhe power is tùmed ofi md ihen lùmed on, lhe initial set valùes ùe set as shown below :

Av= l.00div
AT = r.00div

e

3). Whcn alì the lbur cursor shift bultons ure pressed sìmullaneoudy, lhe AV and ÀI lalues are set to 6.00 divisions
and 8.00 divisions respecrively. To reset the inirial set values, press a.y one ofrhe four burtons.

AppXcldor

The vohage direren.e (AV) and lime difference (ÀT ) ùe simùlta.eously measùred by rhe REF(X) cù6o. rnd the^(+) cùrsor, and lhe
measured valucs dc lhcn displaycd on lhc scrccn.

The REF(X) cursor and &+) cù6or n sebcted by lhe REF TRACK seleci butlon. Once lhe bùrton is pressed, lhe intensily of ùe selected

cù6o! is madc brighter, lhcn prcss the cùrsor shilì butlon to shift it to thc dcsircd position. whcn TRACK ( both cursors arc in the same

b.ìlhrnest ùe two cù^o^ can be shitted sinùlraneou§y.

Cù6or Shìfiing
Every presing of thc cursor shiti bullon shifls the cù6or by one re$olution and conlinuoùs pressing makcs thc cù6or lo shift continuousìy
Ifany lwo olthe cusor shii burtons.re pressed simùkaneously, the cursor shifts al an ùgle of450.

Measùred lalue display
Whcn the cursor js shitìed {1 an lngle of 45rr, the Àv and tr display a.e simullaneoùsly changcd (only ùhcn the REF(X) or A(+) cu6or is

r



Thc mcasurcd valucs arc changed aùlomalically
wirh respect to rhe selected valùes of the V / DIV
and TIME/DIV switchcs. In lhc x 5 Mag and the x
l0 Ma8 modes, rhr convenalion is perlomed

rhe measurment can be easily marle by rhe lG
cxclusìvc1wo cùrsor linc§. A. or lour cu6or lincs,

I
l

,xL{
This ùniquc lìatùrc clirnrnatcs lhc lisùaì linjng ùp
walefoms and the screen graricùles on rhe

coDvcntional oscilloscopcs.
Figùre 4 17

4.12 Calibration of Probe

As explùined preliously. thè pn,be makes ùp a widc range lttcnuator. Unless phasc compcnsalion is propcny donc, thc disphycd wlvclbrm
is disloncd cuusing measur.Dcnl etors. Therefore, lhe pobe ùrùst be properly compensared before use.

Coùne.t the probe BNC ro the INPUT Grmìnal ol CHI or CII2 and set VOLTS/DIV swilch at 50mv. Conncct thc probe tip ro the cal,-
bration volt._qe oulput tertnìnrl and adjùst lhc compensadon t.immer on pobe for optìmum sqùare save (minimum o!e6h@(, roùnding off and tilt).
Refer to Fìgure il-18 & 4-19 :

IiguR a-19

Fi8ùrc 4-18

2u
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