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:;lt" 3l .?J \,uJ.(-*.41 t Jlt J^.., aL-;a.Ilr y t-q .(-;j ot-fu.U;i ,r

: JLi ,_gly .,tilo.t; U--i..ri 6rLiil

.)b: &/ (c/-# cdy J* V-r<-J.."| , C, Jy, jl orLl-l L.
..filorf oJ-oL.l" ./J(-rqi-l ,r,-*i-.o 

6,y l_2

JS:: t .?y ti l-, (V-.) j_r" I 0/.) -Ftl*,(p-p) 6tt * ryt cst^jut.
.Ilo.rf .-rrrr,- d.*..i I ds # ---e s Cy

blJ-llp ,LSr: g;L:.o|, q.-r) jl df t .\
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cd) tu rrl*i J bV) -rJt.*r- q t?i! It Cy J^ J't* i '-,l31:; ;L;'
.-tilorl3 I

J,.(.i, J ,tf 4t 5"-J*- Lt ..i!; dLoJ"t-1 \ l: ,f 9* Cf st '

r ?b r"t-i tt Sl3=- 6s.s )l $ll;*jli j rilor.f oraLj: l-r -rjL-J eQ-r
.-S.,1ji.i,: ,,,.11 ,!--t JK,/ J-r<* -r,L*.fjL*J Cy ,F

.J:5 fS f.tr(--,1l t- g.a ;..r*-\l-t Vr 3: i:"b J';l 1'li '

.$lo:f dr::- JjtJ Cy ,F 6ts )llt Cv -er jLi ei)t>l iri+^'6'

L, u-l dLAJs.U r kJt,o;l ,LaoJu:S J; 'f)* C; u.t-';'-l 1r al;Q
.i)bid (AYY' J'u) ?-fu-J-l

LAFt-t": r t^Jrgjls ,4.$ 7i
-r# f C; J-t 1r ei,.)-loJ-.l orl: gi-Lj LF )' ?-fu-J:-,l grla gU
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rr-1r., f Ur!.t 
j dt{:.-t (-iJt

.ot(i: ,t:f $3,V s #u t-g:)-ol $5 (\1)

..:-l g.il ,olKu in1,. J)il gt(o :,rtal {.27 
(\f-t)

,i,-lil l, ,.i-i,1.r ,.re; \P c..62 1r <J: y-l F*:.r-t.i oJ:S JF (Y)

'$J./

.-r-tr"f C-t'J * drJji'-'"': q c-.F i,-rS!.x:5 Jis (\)

q + lt ,f-t dk-l-r ,,-F-F 64 d.."-l q f-i}ir' l.:r|;A ,r:5 Ji:S (Yq)

.$)./,2:ij CRT 'o.b 6i2 4l b-E

.JS,s" -r*|t -,t5 jlJ-l 6:j-t-.r rrr;::iltI i.u5.-,t-..jl (tT)

Ji C., t- i; re Jl-.;l c<.r:t; 1j,5li6 (r[)

df iJ:5 C-r-Jr., c-"-i (..,

tS)-* ir:S d.,Jfi 4; 6)J)t Jt<.- JLrl ca.7 XIN t- CH' JJ;(jtS (It)

X-Y c.Jt- r) ( ;!l )X )J,- 6r5c"-ei; t- ) JUIS

3l .r+ Jt "t 3l ?&-L*l q rl-!".;r-o1i 3l ./t+l c.44 tqi

.45 6-,11r:-7 U) J CH' JU..i c,:i [''v (DC+Peak AC)

JUIS 6r-e^." ;J::Sc^,JA; | 6)))J Jt<,- JLel c.a; :YIN U- CH' JJ;(jtS (YY)

X-Y .:Jt- ; ( 6sy-e ) Y JJr',. i.t::Sc"-ii; t- Y

3l ,J+ JL."t lr ?*-*l q rl-!.1.-.L.i ;l ./l+l c.{? iqi

.-t5 6-;lr:3'- U) JCH, JL:r.l i4 !"! (DC+Peak AC)

* (S)J, JK,.,Jr-s Jits ;J,,Jt,iil c-.6.7 :CH' AC/GND/DC,JJs. (Y0)

c*i J G>Jss ,FK d.,* ojt- 4 AC c.Jl-- 'CH, 6))4e i'15.l"-.i'r''

..t5 .u 6)J.)J Jti<,- -;r l-,1DC di l-S y E -tor,r, .rli ..r5.r".J4;

6)J)J t-#1, ..t7 t lt 
-tSsJss 

JJ;(jK gt7 q l, o-r:.:5c-,.1i; GND c-Jt"'

..r,-i,r" .:-: I V) er &-.r.|-rrQ t5,-s ,Pl e) 4,.

.Xl-,lQ ,5,! ps tf GsJtJ ri(K q LJr--, l, ol5s'F DC .Jl,-

lsu, Ji::,.J:5 --F + lJ tdt<... ,r"t.i

f
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\ G)ilJ Jt<.r- .rr-5 
"1,,_F 

6J; -,l*.;l .:-6.7 :CH' ACIGND/DC +E (f t)
'CH' sir-r-' i-uj c,l;:

(.-u -.Ei- ;- il). 1---- Lrv ),/ ( ;^-,'i 
--_r- ./[:.:il .:-6-7 :CH, Volts/div 4E (y1)

.CH, .5r_rr.6-r:,5c,"*r,- 6sJsJ q JLrl 6)J)J JK_
(.J-, 

FL:,- ce -rl) J{a: ?-r}./t;;Jl .:6.7 :CH, Volts/div 4lS (yf)
.CH, c;r_r" 6J-5c.-94 6srss q Jk.el tSsJ_ss Jt<,_

6Vg U. +in ?--F'ez-,*_ g VARIABLE o_uS jF (yV) -, 11.;
rS -s*,r ,i"i: u"lK.a L;r Vofts/div .it1h,- .JSs, -* lsVolts/div ..r=l'

.)3.i Jii :r F*.gle-i..,1r ,>V, \* .:.(a r: VARIABLE ;*u5Jrs
rF i-."lr-,,> X5MAG cJt- 1.r tE ir_t r.rrl:-,1|j U :X514.,46 -rJS <f>

crl rr oJ...i o:lr F-t j .J-:; 6f ,;lXt Ju'Jt j:V 1 .)_#c/ Al o 6)-f
+-l rr) ..u!.r Volts/d v Jt$, _t*-e o-l-.i orb .r-l; jlJ-r rlr ] cJl_

o

.(r9 .ulr; \ mv/div ,11, i*."t."_ Fh_ d,JL_

c9-l-., CHl ,-r.-J O_f \+rJ, J.#U c<-? :CH, pOSITION 6_u:5 d;S (L)
c-{.? J) 'F* I Yti q l: ,f-t ,t-oL L.res \:{+ J) ,-F*.CRT i*i_,

.-u,su" #., .ro-! ll: e-t ,- ct- Lr;e u*<.s
c5-lt CHt e-J $-* i:^.,r-1" -r..,,' g<a :CH, pOSITION oJ,5i JF (V)
rag ;r F-d : )! q l, ,-r-t t>-o| eper, \Ll+i ,_F*.CRT i_.j--

.JSs. Jb ir"_l* \l:,r-t c-,L a,je u,*
't^i .ulr; ,-/-fu QHr t Jtrl Jt<,- {tt ir_t ./t-*:jt L : CH, INV +tS (1)

.G* -b:r)
4)f .ruSct9o: ui-t j c-Jl- ./kjl s-(? : v MODE +|f (o)

.s../ Jtji CRT 3ni_o ,gj1 tJ \ JUIS 6>sss JK_ Li.i CH, .-^,'rJ,

.sr./ JtJ CRT lo*i,- ,g11 \y y JUIS 6)J)J Jl:K* L;i CHy c..,r,1,
:* * CRT i-.j.- 6ts ls y e \ .geUS ,srss_t 6tCK.. DUAL e-r

c

a

.).sr./,tf .tLj^^
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Time/div ./Ys - \ms : CHOP ,-JL-

Time/div ./oms -./Yps :ALT Ji"-

.Jnr./ ,-rt-li l-, CH' : CH' .5Qt3..' 6fr eq ADD c'*'J"

J6*;l or-i ,.>.-.2i ur-tr 4 ,;Ks ;'.1 :CHr OUTPUT rrijs (r')

c..l-l a,L'.^ 6taatK:-l 17-V -l dSt ir!Jl''-i,511$lJ; c--6'7 r*'b' 15 \ JUts

.JS u, 4-1lJl l)

.&-; , ?ttV,gto.rle (6

X-Y c.,u-r [- V-r.rt- +'-! rrt'j 
")-cl 

dy '-,,L#Jl 
..-a'7:TIME/DIV !5(\0)

-rJs .sbtJ .r=r lr .:-r-rh ?--P {rJd * VARIABLE 'r:5 JF (\Y)

6 J::,*^ .;j: sps ld! TIME/DIV cJt^=ll- 'sS u' )JJn TIME/DIV

.),- Ji! >f ,-F-A dt<i:, -r: '.L'cV altc d-'&? J) VARIABLE 'J::IJF

?ssv,:L.r X10MAG *s -r: r# y-l ,-rrlr;li u: X10MAG $5 (\\)

L..i oJ-.i orb rJt.L!,r,rL i JrL, cJt-- 
".r-l 

:: -l tt-"r "r'*lll 
yl7 \' r'

.ry .ul3= TIME/DIV

;;)1,43r,,r!rd*(+:HORIZONTALPOSITIONoT;5J;S(\')
lt k .'.-y ,.-rL 6Lar P + -t' cP-e 'CRT t531 os o:lr ''rl*: csl'<+:l;

)Jd * q l.1t<*:,.y --eV 6La*rie 
"^{o 

:-az i ,-F-fi j c-'l.l t

.?,s.tV ;:u -&t d-Jt- '-'l*:il c-{? : TRIGGERMODE $5 (\t)

Jlt<* 6 ;U: -ts s S,J '-,,t''':il l1 :l;i '-.,-911- 'J'- AUTO '-!ij'
lo -&-y JIS*.<,- 6 ;q L'-IF y.l ''u:," o[ii ll "-t= 

E '5'- 'r.rl$:5:

.r*: ,*Lr ?-i I i -*, -fl., 6:U,S J-# : r,e'-: c^lLlr -i)q t- '5,-f
.rrf cl ,u -&-t ?s:V e, rl.li .-'31t'' cJt- 1l -sS 

tf l-rt c 'st't
JIS*,-<,. 6 J^r"/ gt+,I lr ?s-tV.rt=l^r Gb: y;; NORM q\"

6 ,-si).-r.:iL o.r.: /)* j;-i u. -fi-, Lrt-a'J';5Jr:5 s :-i *L--t' -&-t

.d*a.i oJ-oL.i,. ,jG ,*-t 6l,-l-q J,ar*t \ y* Yo JK.+ .r-lsi

I



\\1 \'a."r*b

e.-f *.u \ 6,t-* -St' JlS.r* -(,_ .-taL; --4-7 TV-V c*_r
.t_l-.l orLi:-l

')-Y-,g

*-|L, -&; =-rt 
g*-? : TRIGGER SOURCE +lS (\A)

,. t;\,_l CH, L_ CH, .5t jlj 6 Jl<:. VERT -JL- _,,

.:y-.l orLt-l

_,* y CH, ,-u! CHt 6r) TRIGGER SOURCE +15 6 G)Jr :)
.):*,-r '!-+ 5--,; g- t -,15r;-

J -l..;ti DUAL Jr _,, a5 c-l )JrL jl.) la,i-i VERT cJo S#",,1-rit :e=j

Jlt<* 6 ;U:.-l-iL ,/Y ps/Olv b ,/o ms/div ir3l-., ;: TIME/DIV !s
.r.15 -e .r,;lr( DUAL 6ts l-s Verticale mode .rJS r;t$ ;lr-i CH, t- CHt tSJ)

-r-_,lJ< VERT SWEEP t5): t-s TRIGGER SOURCE

,.-r=5 o>Llil CH, -3-t 3> ) 4li,s >;lr r1-3 Jl:K'- CH, ,.(;L; :CH,

,JScr,.lt>iil )J*c/ -;:;- a.,-ji,- -E;;l *5 t: efu-i -^*)-f ;,,1 :L^,
L; 6la+il1" ! + ls .r--j ;it^j ni ))L-d;:G l; ?-S-)=-l yt ,l-l

.rit -i:,i.,+ JUq-;: Lra,iJj," Al _51.r:-:rL;l-r,-L
EXT TRIG IN JJ:(S f n5 $"r yE5l lr .!U<* +_f ;l ; EXT

.c*,|.u JL^pl

;> .,xSf-; JlKr- Ll: :E:ll -x7 :TRIGGER LEVEL i-L:S JF (q)

i; 6:l w 4r -&"; U:,g.pL S6+t* i^+: t: eJ: ;l ,_tsn J:f
t)*E -.cL 6Larp ,St c^€ r) 6 .fLj J JJS'1 .Sf 6_; lt<=-

,rsr".Sr F-; ,,U<-* e- e)l i-,r-: e, -S-;'M tS

Qr ,Slt F-; lU<"- 6i:" L- c-5 \-=; ./Hrl .-a-7 :SLOPE r5 (A)

''?s:V
.fl; ol]* t ,S)C 6-; ,:t<* Jt^,"1 c-3-7 :EXTTRIGIN r$(;t5 (\1)
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,i* eVS!-: (,

,*,)jJr 6ly. Jl:fu JLrl c-a- 'ExT BLANKING INPUT Jr'<js (f \ )

.,,i-lil ,* ltS* lr I ,.r^S c-* Jt<.." \ ,-*-t ";-j;;r 
.CRT ..i-l-

.+t-..r

,r!, .-* .;ir iib t, e-- t-y L*-r Cv &-: PRoBE ADJUST (\v)

.JScr, ll.,l ;qrj 6l;a, 6Lo-rJ ..*:5 ; ;ffi;";;

olK:-r .:-j., 6U f J(j

A
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t J-# 6L^r# ,fJK ;;-*

rA\ ., |u C.r _rJr. _f

1r tr oiJli: e^- -r rb .sL.i c .+i!
:.:*l .[,i ar \ oKl-r eW_r

=......-__"..1J-"._

;Ftr:=-=
\:'& fi *-;;;,- -r.,,rj;ii- 

;

.lK:-r6/- 6L; I J<.1

olK:*r b:f #t: t C-rV tSl-t, tSsV) .s-JS :6,t111 ot .P: r CF +lS (f )

Qst-tt rit)
r: .*K.,,, 6l'1"7.J: jl F. .-,l;:.il ,5lrt icl)_t-r_t dSt ?U*lil dLa+$ (Y)

ll3--e g oK:*r 
"r--l 

jl .-l JL- 2t oj-)g orL,i.il YMHz L'l.y Hz !r3L,.,

alr,_lLr .gkrl.1 4.r., -il ,"t.5 t .\



,S\_f. l:.-L; gate

-#t.JJtsLr.,l.u.K-it";1 \' i

time olr-,-r- .i.-U, e, ./ti:jl \ ts-C o:Li:-,l ori;l^;

.rr5 -rt--.Jl 6)V "plS; 'l:lr 
oL:"i

45 oUJ.*..

x1
'1.\Hz,-YHz

x10
,l\ Hz - Y, Hz

x1 0(
\ Hz- Y.. Hz

x1k Y,Hz-YKHz

x1& Y.. Hz - Y, KHz

x1 00
Y KHz - Y.. KHz

x1M
YKHz"-YKHz

i-(;ri ,-k;1l) ,Jt^r"l5

,-s'r" C-t' J<.,''-l-'

,r,l-r."f -,tiil 6ly -rJS;i-l ,f^l o'l aol \" ,fisr- t,.jt'r="t *-'1-;'ll J"JS (f')

J rAl ,1 ,, 6Jf .rlJ."l .i-! ;=:L, -tJl ;l G4J )y-g ,>lt--l uzs-r
.*l a,ol co, u>ir);1+l -t"it: Y! !5 ^5 ,rt-i

_p &;i rE- -r-= 6 5jbly JLrl L :(VCF) at)- "r-si Jr;5 ,5r3;-, (o)

.>1: ,-i,- \: "trsf l(Si i\t,g -i;!f Ji o: I

1\rq u*lsy J cau Llr [ 'fi-f C-r.t- TTL LiJr:TT[, .re37- (1]

.(c-l -; J'lJ SYN4METRY) ..:-l -\"a\ urs-? .jts;

Jf-: rr 6- atye 6 ,Cy tJ-r ,-;si.:(F/G).t<.-t ,)-\ ,rli ('l)

.rf ;iU-;: tll ;l l, Gb,e,",,?-ft- SW:"

.>r5 .-,1-:,1 l-, F tt-f Cy ,F J\y,-/ "Ll
4;47e l-(;u,-.,

Q J- l_r 9 
^

;b E-rJ*- /V ,
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:, olK;-: 6))- .r,6-p jly,/ Vl' 'r-l 4": t '.,-:51 Jrs .rU (A)

,-,..,t; *-,t ,.r.1 ,srs.(rf .f ,-r[,.:]1 +L( .<,- 4--l q a5 o>9J- 6- ,r) :lrr-ii
.,..'.o JL-. Fo-- r)lr,cili z+" K; r,l5;,ol(-, i-r-r>tL:j u!

J rJ J 
' 

v -J I

:.':. i-. .fsl; eJ" -.-S;.tft-r i'u-^:.Jt^:i lr.f or5 -'L 45 ,-r"t(^
.Sr./

.ai.,-uo o:Li:-l .Le-l .rl"-l L-f Jf Ll: Jr.S 6lf :U ;-l :o':.lr J,;:f -rU (q)

:s-rf , ;:G I. db cllf i:,1> :4.r" ol-5 -rLl J-\ .r-s

;,ri''.* ';\i1 qL^ JrS s\t:U .rl tLsTJf r-tu;U3 5t- 'J::SJF (\ ' )

,'--{'J! rr;i -r,-! l-ril .-,U;-l ;l .rLi;l S\t.t-5rt;lri orLL-,1 :yjt .5i)f
.rl-: r*o- +\.V L--\,Y..rt' \. .ls-f g1o:--;Llj -!- ii rn ! "rt

.; Gl *l-r,..,, :U j,-l .1.--r ,r :(SnAVefRY) Cr" JK^:, 
jruj J;5 -,U (\ I )-

;-;5 !L l. ji t-r:,t +! :U ;,-l i)t' Jt-i ,Sl-r .:l: -t:L- \: srsf Cr" ,F
,(-r-:!.f \ t \, [ \, t \ ;l olr-;-.j)

-:ry SWEEP .rr" J;S stt.:[r i-l :(SWEEP) f-f J;S -,U (\Y)

$V/EEP Jt- .:li .,,-l j+5 ! .(.lt*;t u-S; eL) tfg:\i o>Li-l

.))-,! -1t'j .rlrl)
l; Y,msec; SWEEP;.*- Jr.s,slt:Uj,-l :(SWEEP) Jrs./U (\f)

.C-l r\SeC

,-r,ij J ;*1 .p; ,-.t:jr dJ sweep -,lF !! ,*-t, :U ,t-\ ds (rlF ;*y.)
r-l!.f ,_r*--t$ Jst' ! riq !q

-,,* ^?) Ja: ;L-:-i s\-y,l l: f: L tj or:arJl:-j ;,1 :o-t-i;L; .-l*a>.lL:j (\[)

J.:lJ,.," 1,r-, l. ,-r:l: oL:j _f a-9X-c o-L:.o:g[.j ]l (oJ;L; cJt- ;r a2 .tJ3" Jl-

:;l -u-;L-c d .t-or urL-j l-r f--t ;jSlt o

OVER, EXT,HZ, KHZ, GATE



,*t.3rt.9lr;l.tr.t(lt ji tYt

oK:-r c,J,6U oJ(j

Lyr di r .5--l5 r:-l 1t ut..|.,ts &- bt-i ,)o: 6,.2 )>, AC 6re13 (\)

.J:5.,, ,Ps ,tL r, l.,1 AC :d: -fi.t ;a Jt ) c-l oL(ir dr:,j {'t

s.sjt uzlV ,-,-gt.rtt* 6l-t 6>sss y.l :(ori.1lJ) otK-: 6>Jil J'*' (Y)

't-S etlt orLi:-'l

tf $ .pl.;y'-,s

)-* s *-.t; .b; jtrJr dr3i ."*b. )l gsstsjtJl ir:f ,Pt:t .}^l:-b!>l (jll

f I .# f f rJ-,t5 ,Slt 4t Y' rrr>..r;5 J--t- dL*bl o[^(;-r

.+5 .U-5 JL."jl lJ BNC Jr'<jts |ia
(r) C-r J(J 615 ./E;l ,JL"r# )l '* 

4:l: ;l-i-i \ t;y)(j ..,Uujl (-.,

.rf ,;BJl lr (sil.l" L- ,*y ,,f *-) ,l-ilt U Jr<- .lty,
*lf ,_l 6 ,--J;g-) tr .*b ls ,r6-f 6: l.r:11 :,,;/6.P eJ ?Udil (C

!:-er.,... :t -b ,-f dS; 6 r;5 ?t*.il 6.t* l.: ,^it5, e, .r#,-,t-.jl

I
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Jy .-r-i.tJJ, .rit5i (1t.) .t*-) i.u-orr-rLl,j ,isp ,..r-l -rr .J-it (y) 6J,t-{
q .?il.i J o$Jo-fr ,-ll:i + l-, .rt5, JF VU otK;i .-r^rr, Jtj.; tJ Cj.
ot(1i, ,rEl: dt#ts, +5 ,-J-,' lJ -E ))y ,*!t5, rboJ:-ar.rLi.l

3 rf Vt*:;l (Y) ,Jjts, ir-e-L:.r \ qi \ bty,lt-, .-t* GATE TIME

JF :U r5 +3-, ir*L -r,or .lLli lt ,rl.-b ,-tSrr oJLorsli; 6 y-l 61.r,

.(A) J-xt ,|.-l: ,*,tSr-c

,.;t5i ol-r',t 6)C jtl-r &- nI...-r q :6sttt jklr !-f g.J/6t.J;5 (r

i:3$... ,*t : (o) rl: .r# VCF (1J)J JJ,(jtS a.b :l t., otKi: rtJf
cJy \. l; jp d,, fJ,-.- jtJ-l 6_ ij...-9 q ,.:-loli ./bu;l +5 (Y) ,*6t
VCF cJE rfi.." .5ly .rl: r:.,',' \.. 4, \ + q ls clyf ,^itS, Ali,g

,!S .,* r, .:-cL 6by-e 
"* 

c-ar.,1r l1 (A) ,iS-,t J;;5 VU 45 c-its
.(0) t5.pj nVCFr JL-,-l C ls ,ftV jtJl ..n- ,{il.-.r.1-

.t-ti.f ..,1r .r-l* Y.V 1l r*, 6Jf jLJ3 c,l: p.-tst" :Glf i-b J;5 Lr

e), LIJ-? jtJj crlr .{t-.f rl,ol5 -L.a;r o. dl}a t grl,1.. L 0. -ltr ! -l

J;5 vU ft.c*t JF.l.iE e_*, t* q (1) c,lr J;5 vU il....r q y. dB

.{t".f r-t5 Y.dB 3-ll.tJl a., aj;b,r3-.i, or5 (1) l-lr
VU iJ----r y, bly,-t ls ,:rtf P Jlls:cfisf f=,r..- 

jUJJ eL- d.S (t
jU-l .=!- ,5ly .:lr -# c-_t*. :* y +\.v [i -\,V cd ('1,) OFFSET Jjs
*- f+tr-.., -St !* *^:<, t, OFFSET Jrl' :U -l-t1 l.ril LtJf &
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